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EXPLANATORY    NOTE 

Illustrated  articles  are  denoted  by  an  asterisk 
( •  ) :  book  notices  by  a  dagger  ( t ) . 

This  index  is  made  eomprehensive  but  concise. 
PfUris  are  taken  to  bring'  tos:elher  matter  belong"- 
ing  to  the  same  subject  so  that  when  a  reader 
looks  up  nn  artietc-  he  will  be  cited  to  related 
data.  Series  of  siraule  pagre  numbers  following^ 
names  of  mini:*^  or  i^ompanies  usually  refer  to 
news  notct^.  With  a  major  entry  or  series  of 
entries*  mAy  be  j>laced  several  minor  ones, 
relating  to  the  same  subject  in  order  that  its 
history  may  be  followed.  If  the  author's  name 
be  knowti  it  is  the  simplest  means  of  reference. 
Productions  are  indexed  under  names  of  metals 
and  countries  or  states.  The  mere  juxtaposition 
of  a  mineral  and  geographical  name  usually 
signifies  an  output  but  may  cover  other  statis- 
tical or  news  matter.  Not  all  news  are  indexed 
hut  a  liberal  selec-tion  of  them  is  made. 

Following  J3  a  list  of  the  pag^es  included  in 
the  several  numbers  of  the  volume  by  date: 
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22 "  1149-1196 

29    "  n97-l-24(i 

June    5 **  1247-1294 
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"      19    "  1345  1392 
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A   B  C  of  raining'  law 

Abangrarez    Gold   Fields.   Costa   Rica 

Abe    Lincoln.    Ariz 

Abel   Gold   &   Silver   Mining  Co 

Abrasive  materials  situation  1919.  . 

Absorbed  g'old 

Accident  prevention.  U.  S.  Steel.  .  .  . 

Accidents — Cal 

— South    Africa    

Accounting.    Mine.  .  .  

Acheson,    EG ..... 

Adams.  D.  T .... 

Adams    Security    Co       ■■  >  ■>!  .... 

Adams.    W.    W '  .  .  , 

Adanac.    Ont 

Add'cks.   L 

Addie  Mining-.   Utah 

Administrators  and  entnneers.  Kfiitorial.  .  .  . 

Admiralty  Alaska  Mining    M.isk.i    

Advertising-    

Aerial  tramways  ....  •5.")9 

— Design     • 

Aetna  Exp'os-ves  Co..  liic 

Afterthought  Copper  Co 117.  150.  628 

Agens,    W.    H 

Agelon.  R    V 

Agruacate  Mines.  Costa  Rica 622. 

Ahmeek    Mining  Co 638. 

— Annual   report    

— Dividends   . 74 

—  Production    .  .  .  .  99.  361.  767.  896.  992. 

Aichan  &  Bee  Mining.  Wash 

Air,   Compressed — Efficiency  .  ., 
— Magazine    


.  528, 
.  .50 
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Air   lift — Bibliography    

— For    mine    drainage    • 

— Pressure    table 

Airplane    for    Canadian    prospecting.       Edi- 

toi-ial    

Airplanes  in  mining *453.    •920 

— New   Ontario    

— Transportation    638. 

Ajax  Mining  Co..  Ida 

Ajo  test  mill.     See  "New  Cornelia." 

Alabama — Graphite 

1019    review    

— Iron    418.  532.   1386, 

— Taxation 43. 

Alameda  Copper.  Ore '343, 

Alaska-British   Columbia    Metals.    B.  C 

Alaska — Copper 529.   715.    1183. 

Alaska — Development    716.  768. 

A'aska   Gastineau.   Alaska    

Alaska — Gold     

Alaska   Gold  Mines.   Alaska    

— Production    , 

— Quarterly   report 74 

Alaska— Governor's  report 

Alaska  Juneau   Gold  Mining 

— Landslide    

Alaska — Kuskokwim  mining  region 

Alaska  Mexican  Gold  Mining 
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Alaska — Mineral  resources t584 

— Mining  1919  155 

— Petroleum,  Leases 1034 

— Transportation 576.  898.  1177 

— Travel 360 

Alaska  Treadwell  Gold  Mining  Co 1137 

— Annual    report     1389 

Alaska   Tnited  Gold  Mining 1389 

Alaskan-Canadian    boundary     680.     1.377 

Alberta    Petroleum    Conso!     87 

Alcalde    Gold    Mines.    Cal..    368.    466.    638. 

1186,  1236.   1287.   1334 

Alden.  W.  C 1328.  1435 

Alder,   A 1084 

Alderson.    B.   C.   Col 1186 

Alexander.    C.    B.      Trained   men    at    a    dis- 
count ? 594 

Algeria — Petroleum    36 

Algomah    Mining   Co 1003 

Alguniran    Development  Co..    B.  C 1384 

Alice  Arm  district.  B.  C '643 

Aliens  and  mining  claims 386 

Aliens — Mining  &  Metall.   Soc.  resolution ..  1035 

Allen.   A.  W 470.   999 

— Handbook  of  ore  dressing    tl327 

Allen.    R.   S,    Trained   men   at   a  discount?.    594 

Allentown   Townsite  Co..   Mont 1140 

AUgemeine    Anzeigen    Gresellsehaft 451 

Allied  Machinery  Co.  of  America 1343 

Allingham  Flotation  Co 1343 

Allis-Chalmers   Mfg.    Co 370 

Allison-Brown,    Ariz 97 

Allison    Ranch.    Cal 419.    770,    1431 

Allouez    Mining    Co 896 

— Annual    report     955 

— Production   .  .  .  .  99.  361.  767.  992.  1040.  1183 

Alsace — Petroleum    36.    273.    1320 

Alta   Consol.    Mining.   Utah 153.   677 

Alta.    Mont 675 

Altar-Cananea,    Ariz 46 

Aithee    Modesti,    Ariz 769 

Altmayer.  M.    Mineral  industries  of  France   'l'^ 

Aluminum — Alloys    459 

Aluminum    Co.    of    America     827 

Aluminum — France    15.   1423 

— Ores 1217 

— U.    S..    Imports   and  exports    142 

— Welding    v 562 

Alunite    potash    industry    1217 

Alvarado  M.  &  M..  Mexic-o 721  •gs?.  1333 

— Dividends 1098 

— vs.  G.  Warnock 1422 

Alvarado.  R 1.333 

Alves.    D.   E      1420 

Amalgamateti   Pioche  M.   &   S.  Corp 581 

Amalgamation — Gold    662 

Amalgamation    of    tarnished    gold 96.5 

Amazon-Dixie.    Ida 771.    9.50 

Ambrine  burn  treatment 3.37 

.\mbrose.   A.  W 823 

— Oil-field   water  problems 934.  977 

— Petroleum  production  engineer 666 

American   &  British  Mfg.  Co. — The  McNear 

quicksilver    case    56.    75 

American    arsenic.    Wash 15.3 

American  Assoc.  Advancement  of  Science.  .  1035 
American  Assoc,   of  Engrs.  .  .  .52.  460.   633.  765 

— Editorial 1346 

— National    unity   plan    669 

American  Assoc,  of  Petroleum  Geologists.  . 

890.    1121.    1273.    1417 

— Annual    meeting    762 

Americaji  Chemical  Soc 902 

American    Cyanamid   Co 657 

American    Electrochemical    Society    52 

American    Engineering   Council 1322 

.\mcrican    Engineering    Standards   Comm.  .  .    460 

American   Flag.   Utah 1044 

American    Fork   Canon.    Utah 77.3 

American   Geographic  Soc 898 

American  Graphite  Co 1344 

American   Inst,   of  Chemical  Engrs 902 

Amerir-.m     InsMtute    of    Minintr    and    Metal- 
lurgical   Engrs.    ..  ...1130.    1322 

— Annual  convention  278.   410 

Banquet    •497 

Hoover's    speech     •497 

Toastmaster's  roasts 502 

Winchell's  address .500 

— Annua!    dues    .- 503 

— Colo.    sc<-tion 712 

— Colunihi.i    section     564 

-—Joint  Conference  Committee 1084 

— Milling   and   smelting  se^^sion    507 

— Mining   geology   session    506 

— N.  Y.  section 88.  4.59.  633.  940    1130 

— Oil  and  gas  sessions .521 

— Petroleum    session     .509 

— R.    W.    Hunt    medal    1377 

— San    Fraa-isco   section    279 

— TTnionization   of  engineers    685 

—Woman's  auxiliary    503 

American  Iron  &  Steel  Institute 1275 

American    Metal   Co .53 

— Buys  Vogclstein  &  Co ^90 

American.     Mexico  and  U.   S.   A 307 

American   Minerals  Production  Co 

153.    822.    1.336.    1384 
American    Mining  Congress    .  .  .  .470.    765.   1228 

— Editorials    1248 

— Resolutions   Committee    1396 

— Standardization  Committee    1372 

American    Nat'onal   Exposition    1228 

American  Oilfields  Co 1225 

American   Ore  Reclamation  Co 896 

American    Platinum    Works    1299 

American  Prospecting  Club 94 


Pago 

Araeri'  an  Shale  Refining.  Col.    349 

American  Silver  Corp [    951 

Ameri- -m    Smelters    Securities  Co.... 292     1333 
Amen- m  SmeUing  &  Refining  Co..  .99    117 
11!'     161.    527.    581.    675.    696.   829    946. 
94^      1094.     1233.     1299.     1333.    1336      1431 

— Divi. lends 74,  401.  907,   1098 

— Leadville    mill      713 

— Smelter  smoke  litigation    1135    1347 

— vs.    Wall    (CJi 

American  Soc.  of  Civil  Engrs.  .  .892.  1180.  1277 
American  Society  of  Mechanical  BogineerB'.llSO 

— Code  of   ethics    1325 

— San    Francisco   section    103 

American  Society  of  Safety  Engineers.  .  .  .  !    713 
American    Venture   &  Mines  Corp.,  Ga.  . . .    638 

American  Welding  Soc 998 

American    Zinc   Inst 1326.   1423 

— Annua!    meeting    .' .  1133 

— Editorial ; 1349 

— Stone's  report 345 

— Tri  Slate  section    892 

American  Zinc  Lead  &  Smelting 895.  1288 

— Dividends ©go 

American  Zinc  Products  Co 52 

Amosite    264 

Amparo  Miiiin;;  Co..  Mex 1293 

Anaconda  Copper  Mining  Co 58.  100 

117.    152.   366,   419.   495,    767.    772.    820. 

900.    995.    1329.    •1302.    1383 

— Alice  Gold  &  Silver  case 40 

— Annual  report    1193 

— Cleaning  converter  slag 660 

— Dividends    660.    1147 

— Labor    730 

— Leaching .  .  .    300 

— New  construction    150 

— Phosphate  development    1136 

— Production    .  .  .  288.    463    673.    684     906. 

946.    1099.    1137.    1293     1428 

— Smokestack    710 

— Tax  case 631 

Analysis.  Microscopic 1211 

Anchor  Mountain.  S.  D 153.  997 

Ancient  history  of  oil '  275 

Ancient  shore  lines  and  oil  pools 1032 

Andes  Copper  Mining  Co 1282 

— Shaft  sinking •263 

Andros.  F.  O.     Petroleum  handbook 1408 

Angelica   Mining  Co 581 

Angels  Deep  Mining  Co..  Cal 47.   150 

Anglo-Canadian  Graphite  Synd 549 

Anglo-Colombia  Devel 414 

Anglo  Dominion  Petroleum  Co 1034    1275 

Anglo  Persian  Oil  Co 457    982 

Anna   Beaver  Mining.   Okla .535    901 

Annapolis  Lead.    Mo 152 

Annual    Assay   Commission 525 

Aniual  milling  number    831 

Annual  review 105 

Another    market    myth.       Editorial 543 

Ansonia    Bran    Works.    Mont 1383 

Antelope  Peak   Mining  Co..   Ariz 1386 

Antimony — Asia   Minor 312 

— China    171 

U.  S..   1919  review    170 

Tariff 818 

Imports   and  exports    259 

Ant^sell,    F.   L 606 

Apex  law.     See  "Law  '  and  names  of  com- 
panies   'United   Eastern,"  etc. 

Apex  litigation.     Editorial 1392 

Apex    ST"cI     1330 

Appel.    W.   T 1427 

Appli'>d  psychology  at  Caniegie  Hall.  .  .  .  .  .    545 

Applying  the  blueprint  round    392 

-Appraisal   of  oil   properties 518 

Aravaipa    Leasing.    Ariz 97,     149 

Arbitrage     1169 

Arcadian  Consol.  Mining  Co 93.  1287 

Arctic  Iron  Co 989 

Ardlethan  tin   field    tl424 

Are    we   at    war   with    Russia?      Editorial..    245 

Arentz.    S.  S 996 

.Arff-ntina — Petroleum 30.    403.    711.    1370 

— Tuuffslen 163 

Argonant  Mining.  Cal 150.   445.   578. 

719.  1140.   1334.   1431 

— Divdends 74,  907 

.\rgus  Sterling.    Cal , *     47 

Are-yle  Silver.  Mont. .  .  .    367 

.Arizona    878 

Arizona  &   Butte.   Ariz 532 

— A-ibestos 767 

Arizona-Binghamlon    Copper   Co 

42.  96.    1334.   1381 

A'-'7;ona-Brunswick    Mining   Co..    Ari« 1139 

Arizona  Bureau  of  Mines 1130 

A r  zona. — Chalcopyrito      1411 

ArizoM  I  Commercial  Mining 465.  994.  1381 

— Animal  report    1193 

— Iron    Cap    litigation    1375 

Arizona — Copper 874 

1919    review    115 

Vcrti<-al  extent  of  ore.  Warren  Co.  .  .'1411 
Arizona  Copper  Co..  .117.   578.  818.    1042.   1092 

— Annn.'il   rei)ort    1341 

— Developing  mill  flow  sheet 1349 

— Leachini:    282 

— Production 529.  684.   715.  906.  946. 

1099.    1137.    1292.    1331 

A»' zona  Globe    Mining.    Ariz 149.    533 

ArizonaHen'ules  Copper.   Ariz 287.   •1380 

— H' modeled  con<*entrator •lllS 

Arizona — I'xlian    reservations    43 

— I  r'w     1919    review    125 

—  Mining      1919     ^ 157 
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Chino  Copper  Co 992 

— .\nnual    report     1051 

— Dividends 74.  625.  907.  1147 

— Production     

684.    767.    906.    1009.    1183.    1292 

— Quarterlv  report    1293 

Chipcka   M.   M.    &   S..    Col 99 

Chippewa    Iron    Mining.    Minn 14.32 

Chishnlni.     A.    D 999 

Chloride.    Ariz  .   district    575 

— Test     well     667 

Chloride    Oucen,    Ariz 46.5 

Chloride   Silver  Mine.s   Co 819 

Choix    Consol     Mining    292 

Christensen.    A.   O.      Solution   of  labor   dif- 
ficulties            7 

Christy.  J.,  death    1047 
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Chromt — «=.- ,  „„ 

— CaUf ornia    IgO 

— Canada,   1919  review    lv~ 

— Ore   depoaits    in   N-C    55? 

— Quebec    ?2* 

— South  Africa , ISO 

Chrome   Steel   Works.    N.   J 1299 

Chrome — U.  S..  Market    1192 

1919   review    IJl 

Tariff    ^ *  1§ 

Chromite — California    : ,  iSS 

Chromite  in  1918    tl378 

Chromite — N.  C '1112 

_C.    S ^01 

Imports   and   exports    142 

Chromium — Concentration    398 

— Pacific  coast    ■  .  ■  ■  •    398 

Chronology,    mining.  .  146,    535,    678.    901.    1143 

Church.     L.     C 1437 

Chum  drill  holes.   Sampling    oo 

Chute  door.  Safety    *1??4 

Chutes — Heavy    material     •oo4 

Cincinnati,    N,    M .  -467 

Cities   Service  Co 890.    1174 

Citizen.    Engineer   as    57.^ 

Civic    Forum     ; 545 

Civil    service   examinations    1233     1331 

Claims — Aliens   and    286 

— Mining    45 

Clamer.    G.    H 606 

Clapp.    F.    G 761 

Clark.  A.  J.     Improved  zinc  feeder •863 

— Present   status  of   stamp  mill 'SSS 

Clark.    E.    H 833 

Clark.  G.  H.     Pointing  the  way 914 

Clark,    J 1433 

Clark.   R.     Wood  as  metallurgical  fuel....    690 

Clausen.    J 944 

Clay  deposits.    Ida    633 

Cleaning    converter     slag:     660 

Clements,    J.   M 1347 

— Western    Manchurian    copper     1083 

Cleveland-Cliffs  Iron.   Minn..   48.  (    151.   466. 

534.    639.    830.    995.    •1058,    1073 

— Concrete  shaft  houses •1331 

— Loading     machine     ^330 

Cliff   Gold   Mining  Co..   Alaska 381.    1139 

CUfton-Porcupine.    Ont 831 

Clio  M.   &  M.,   Cal 678 

Clothier,     G 1338 

Coal,     Bituminous — Stabilization    of    indus- 
try        505 

— Flotation     913 

■ — France    13 

— Michigan   1181 

—Minnesota   1438 

— Pulverized 189,  tl337 

Nev.  Consol.  plant 697 

— Silesia     386 

— Spitzbergen     638 

-— U.   S..  Imports  and  exports 143 

— World   control 389 

Coalition.     Utah 1188 

Coast  and  Geodetic  Survey 469 

Coast  Guard 17 

Coates  &  Tweed,   Minn 1043 

Cobalt — Canada   384 

Cobalt  district.  Ont 773 

Survey    715 

— Labor    816 

Cobalt — D.    S 333 

Tariff    418 

Imports  and  exports 143 

Cochise  Mineral   Mines.    Ariz 769 

Code.  McNeill's 460 

Code  of  engineers'  ethics 1335 

Coeur  d'Alene  district 673.  988 

— Review.     1919 183 

Coeur    d'Alene    Syndicate 991 

Coghill.  W.  H.  Flotation  of  molybdenite,  ..  1310 

Cohen.    S.    W 1384 

Coke   ovens.    BsT^roduct 31 

Coke — Sampling 1111 

Colburn  Flotation  &  Engrg.  Co 1443 

Colcord.   F.   P.     Magnesite  tarifl  bill 867 

Coldren.    P.    R 1133 

— Victor    Rakowsky •lllS 

Cole.    D 848.    1314 

Cole.     G.    A 816,    1044 

Cole,    W.    A 950 

Coleman.   A.  P 658 

Collier,  A,  J 999 

Collins    &    Webb 583 

Collins,    C,    H 1283 

Collins.     F.    W 1425 

Collins.    G.    A 431 

Colhns.  G.  E.     Mining  in  Colo.,  1919 161 

Collins,     W.    H 654 

Colloids   in    pulp 839 

Colloids — Separating  from  flotation  feed...    553 

Colombia — Conditions 453 

— Law    1170 

— Petroleum     36 

— Platinum    113.   913 

— Treaty    1150 

Colombian    Commercial    Corp 1343 

Colombian  petroleum  law ^1170 

Colonial  Barium  Co 697 

Colorado  Carbon  Co 349 

Colorado  Consol.  M.  &  M,  Co 899 

Colorado — Fluorspar.    Boulder   Co 494 

Colorado  Fuel  cSi  Iron  Co 771 

Colorado— Labor     98.   991.   1137 

— Low  grade  ore  investigation 634 

Colorado    Metal    Mining   Asso 528.    576.   713 

Colorado    mine.    Mont 535 

Colorado — Mining.    1919 161 

Colorado — Petroleum.     Oil    shale   plant....    711 

Oil  shale.   DeBeque ^348 

Colorado  Pitchblende.  Colo 151 

Colorado  Power  Co 1088 

Colorado  School  of  Mines 40 

.  Colorado — Silver     573 

—Taxation 526.    574,    766.   913.    1181 

— Transportation    864 

— Tunnel    through    Divide 713 

Colorado  United  Mines.  Colo 628.   1186 

Colorado  Vanadium  Corp..  Colo 151 


Pass 

Colorado-Zanelt  Minins.  Colo 899 

Columbia    Red    Metal tii 

Columbium — Dealers    ■  •  •  ■    gg3 

Columbus-Rexall.    Utah ^^",tZX 

Comber.  S.  X IJak 

Combination   Silver.  Ariz ^■*° 

Comet.  Calif ggg 

Coming  Wonder.   Col liloi 

Commerce.    Foreign ......  ....  .  .  .  TJ-*'4» 

Commerce  Mining  &  Royalty  *^°- -^^^Q^a  '^427 


Common  End  Line.  Utah 153 

Commonwealth  Developm<>nt  Co..   Ariz 11  J» 

Commonwealth  Mining.   Okla »gY 

Community    Sampler.   Col •  ■  •    Igl 

Como   Consol..    Nev - ,?Si 

Compagnie    d'Alais.    France.  .,.,........■•  .14-^ 

Compania  de  Minerales  y  Metales.   Mexico.    39^ 
Compania  Inicial  de  Petroleo  de  Mendoza.  .    98.^ 
Compagnie  du   Boleo.      Sec   Boleo." 
Compensation.     See  "Workmen's." 
Compensation — Engineering     Coimcil     Com- 

mittee    14—1 

Compressed  air.     See  "Air" 

Comstock  M.   M.   &  Exp.  Co 949 

Concentrates — Dewatering "•    ,  SSc 

— Separating    ;".  1-5& 

Concentrating  Eastern  Mesabi  ores.      Edito- 
rial      IOdo 

Concentration^^hromium    398 

— Economics   of 841 

Concentration — Graphite ;,vt? 

Concentrator — Arizona-Hercules     iJiS 

Concrete   and   timber  bulkhead "o"J 

Concrete — Largest   building ;t35T 

Concrete   shaft   houses itih 

Concrete    structures ^itn 

Concrete — Tallest    chimney •'7(1 

Condit.    D.    D IgfB 

Conditions  on  the  Rand ,  6i~ 

Cone.  J.  J i  •  -r^-i-  -■  •  -i^"^ 

Conference    of    Engineering    and    Technical 

Organizations    1  ^on 

Congress  Mines.   Ariz 14oU 

Congressional  attack  on  copper  producers.  .         a 

Coniagas   Mmes.   Ltd 385.   67  1 ,   7.4 

— Annual  report J^^ 

Conneaut  Shovel  Co 'i-'i 

Connecting  Link.    Wis 1^4 

Connors  Bros..  N.  M 1433 

Consanguinity    of    metal    and    oil    miiung. 

Editorial    961 

Conservatism    1  qoi 

Conservation  of  oil ,  ooi 

Conserving    paper iai: 

Conserving  silver  for  currency -.gg? 

.-  Consolidated  Arizona  Smelting 117.   IJ8I 

Plant 697      — Annual   Report IJtS 

^°^      Dividends 1147 

Production'. '. '. .  .  .684.  906,  1099.  1393 

Consolidated   Copper   mines,    Nev 773 

Consolidated  Cortez   Silver  Mines.   Nev 67b 

Consolidated       Interstate-Callahan       Mining. 

See  "Callahan  Zinc-Lead  Co." 
Consolidated     Mining     &     Smelting     Co.     of 

Canada 94.  154.  495.  582.  677. 

773.  821.  945.  1045 

—Dividends 401,   1098 

— Report   1003 

— Sunlo.-k    Group -    ■  -    414 

— Trail    Smeltery    •'"=■    4;ji; 

— Workmen's   insurance .  ._- ■  - 113' 

Consolidated  Spanish  Belt  Sliver  Nev.  lo3.  1188 

Consolidated   Virginia 50,  420.   1329 

Conslancia  Consol..  Bolivia 795 

Constantiii    Refining.    Okla 939 

Construction.    New,    1919    149 

Contemporary   metal    quotations 543 

Continental  Commission  Co..   Anz otf, 

Continental  Oil  Shale  Mining .  .663.  81- 

Control    of    metal   market.     Editorial 478 

Converter    slag.    Cleaning 660 

Conveyor  belt.   Radial *84h 

Conveyor.    Hamilton   stripping 1-141 

— Parker  portable liit; 

Convevors.  Scoop — Building  stockpiles.  .  .  ••JJol 

Cook.C.  H 194. 

Cooke.    A 46.T 

Coolidge.    C ■■,■•. 373 

Coolidge.    E.   B.      High  cost  of  living 59 

Co-operation.    Eastern   vs.    western 784 

Co-operation.   Western  vs.  eastern      .  .  .  ....    o4'.. 

Co-operative   Miiung  %  ^g  M-^^l^igll^'i^S 

^S^^lf^fas^^'". ;;:;:;  :529.-  715;  iisa.-  iH 

— Arizona    Vit 

1919    review 116 

Vertical  extent  of  ore.  Warren  Co..  .  .^1411 

— Asia  Minor 311 

— Australia     401 

— British   Columbia •  •  •  •    i»6 

Copper  Chief.   Ariz 627.   1334 

Copr-er    company   dividends l^^A 

Copper — Determination    in    slag     .Jjoo 

Copper   Export   Association 1388 

Copper — Flotation     ^^n 

— Great    Britain '~34 

— Idaho    1,  iS§ 

Copper    in    1917 tl278 

Copper — Ireland.    Deposits •,„•<,■,•  ' ,  ,0,' 

Copper  King.  Cal 1381.   1431 

Copper — Leaching  patent -  .  -    318 

— Low    grade     deposits 'inoo 

— Manchuria    S 

— Manitoba    6 

-Market.     1919     114 

—Metallurgy.     1919 ;,1|S 

—Metallurgy,  primitive ■  .  ■  •  •  -  ■    1-0- 

— Michigan 625,  896.   137.> 

L.nke  Superior.  1919  review 184 

Price  138.. 

—Monthly  ' produe'tion 684,  906.  1099.  1'393 

Oregon    o43 

— Oxidized  ore.   flotation ■■■•■  ■  ,J84 

Price 543.   6S4.  906.  1099.   1393 

Copper    prosperity    deterrei.is    1438 


Page 
Copper  Queen  Gold  Mining,  ^^'^^i^g-^'i^iig^ 

— Accident    record ,•  ■  ■  •, J§3 

— New   mUl •,,„•..•■••■•• ;.° 

Copper    Range    Co.     See    also    "Champion 

"Baltic."  "Trimountain,     «'<=■  53V. '  igll*  1432 

—Dividends 74.  907.   1147 

— Taxation    -JS 

Copper  situation i  n^fl 

— Smelting TTTaS 

— Smelting  and  refining  works H^ 

— Southern    Oregon ' 343 

— Terms    1416 

— United  States. 

Editorials    ;••.-.     -,S 

Graham  Committee    6,  44.  67 

1  QiQ   review  114 

Prices .'.'.'  .543    684,  906.  1099.  1392 

1916-1919    116 

Production  by'  months ^^'\'o99^'l292 

1916-1919    . •  •    114 

1917-1919     354 

Prosperity    deterrents ,  ?2 

Refineries    -JiZ 

Situation     1147 

Smelteries    •  •  •  ■•  •    H" 

Imports  and  exports 142.  258, 

684.  906.  1099,  1292 

Copper    wire   sale •  ■      45 

Copper  World  Exten..  Wash 164.  469 

Cora  Mitchell.   N.  M 721 

Corcoran.    R.  A.,   death 679,  713 

Cordell   Petroleum   Co 939 

Core    drilling 9 

Cornelia    Consol..     Ariz 97 

Corner.    D '  470 

Cornwall  automatic  sampler 'laos 

Corona  Silver  &  Lead  Mining  Co..  N.  M...1141 
Cortez.      See    "Consolidated   Cortez." 

Corundum — South  Africa -  •    3«Z 

Cosmos  Mining.  Okla 162,   1382 

Cost  keeping  in  mines.     Editorial 1247 

Costa    Rica— Conditions -.SSo 

— Manganese    15? 

Costa  Rica  Manganese  &  Mining  Co IsS? 

Costa  Rica  Mining  Co 622 

Costa   Rica — Petroleum    36 

Costa  Rica  Union  Mining  Co..  Costa  Rica.  .1142 

Costs — Barrel   vs.    well-day 1273 

— Dredge    materials 442 

— Mining,    Divide,    Nev 65 

Editorial    300,  376 

Peru    318 

— -Operating.    Cal 442 

Cotter.  J.   J 667,   683 

Cottonwood  Canyon.  Utah 716 

Cottrell.  P.  G 776.  '1089.  1228.  1332 

Counterweight    on   dead   line •  1032 

Coupal.  J.  S 532 

Court  decisions.     See   "Law  decisions." 
Cowdery.    G.    W.     Tungsten    tariff    and    na- 
tional   policy 964.   1105 

Cowen.   Oregon 1384 

Cowperthwaite,   T 393 

Cox  pipe  line  bill 1431 

Coyne.   A.  P.   A 1276 

Coyne.   T.   P 419 

Cramer,    W.    B 823 

Crampton,  F.  A 1328 

Crampton.  Y.  H.  M 1328 

Crawford.    E.   G 944 

Crawford.    E.    P 537 

Crenshaw,   J.    R 722 

Cresson  Consol.,   Col 151.   1329 

— Dividends    74.  907 

Crimora  Manganese  Corp 1044 

Cripple  Creek   district 1085.   1329 

Cripple  Creek  Short  Line 1330 

Crocker.  W.     Three  stages  of  mining 1348 

Croft.  Mines 1043 

Cross.   R.     Handbook   of  petroleum t680 

Crosscut   rounds.    Standard '27 

Crosshead.    Safety,    for  bucket-shafts '805 

Crossland.    F.    J 1374 

Crowell.   B       Career ^1074 

Crowell.  H.  C 1237 

Crowell.   J.  F 459 

Crowfoot.     A.       Developing     a     mill     flew 

sheet    1349 

Crown  Mines 1298 

Crown  Oil  &  Refln.,  Tex 357,  630. 

1034.   1175.1431 

Crucible  Steel   Co.   of   America 1399 

Crude    petroleum    industry.    1919 139 

Crushing — Ariz,    practice 418 

Crushing.    Dry 887 

Crystal   Copper   Mining.   Mont..  .  .152,  581.   1094 

Crystalline    gold    and   tellurium 379 

Cuba — Petroleum    403 

Cullen.    E.    L 999 

Cumberland.   Co! - 899 

Cup  that   chills.     Editorial 246 

Curb   market    listings 708 

Cure  for  fogged  lenses 868 

Curley.  W 102.   1374 

Curlin.   J.   B 1084 

Currency.     See  also  "Bimetallism." 

Currency  and  prices 614.  736 

— Canada    894 

— European.    Depreciation 376 

— McFadden  bill.      See    "Silver,  U.  S." 

— Platinum 686 

— Problem    641 

— Rehabilitation  of   silver 917 

— Silver    conser%-ation 868 

Current  prices  .    297    475.  731.  957.   1195.  1391 

Curry  Mining  Sr   Milling.    Ark 150 

Curves  to  shou    what  ball  mill  should  do.  .    859 

Cuthbert.    W.    E 1433 

Cutler-Hammer   Mfg.    Co 294.    •557.    1.343 

Cutting    mining.    S.    D 153 

Outtler    &    Biwater.    Ariz •948.    1380 

Cnyuna   Duluth.  Minn 639.   1043 

Cuyuna    Range.   Minn 1181 

Cyanidation    887.   1200 

— Manual tll79 

— Silver    1260 
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Cyanide — Concentration     839 

Cyanide   plant  without  frills 'IZeO 

Cyanidins    troubles 708.   808 

Cyrlops   Mine.    Col 15X 

Czowski    medal    award '.'.'.'.'..  ViT7 


Paee 
Diversified    industry   and    abandoned    camn 

Editorial      .  og . 

Dives  Pelican.  Col .'  .  .  .'.'.'.W 949 

Divide  Extension.   Nev '.'.'  'jOO    367 

Divide  Miniiipr.  Nev •''51 

Divide  silver  gold  district.    Nev. •6'' 

Dividends.  Mining 74.  401.  600.  907  '  1088 

— Copper  companies '  n  47 


Dutrh    Guiana — Bauxite 
Dwight  &  Lloyd  Sintering  Co. 
DwiBht-Lloyd  roaster 
Dwight  Ute   Co.   .  


Page 
.1428 
.  896 
.  945 
.    471 


— 1918-191(1 


134 


D..    H.   T.     Conservatism 307 

Dad       Engineers  in  politics 1009 

Daggett  Reduction  &  Milling.  Cal. 

— Silver   tailings   treatment •1200 

Daly-Arizona  Con.  Copper.  Ariz..  .  ,  30  = 


— Stock   71.7 

Dixie  Graphite.  Ala 1 49 

Doherty.  H.  L.  &  Co 457    1174 

Dolbear.  S.  H.     Chrome  in  1819.  .'.'.'.'...  .'.    171 


Dakota  Plaster  Co  .   S.   D 
Dallas  Zinc  Mining   Co.. 

Daly.    M 

Daly  Mining  Co..   Utah. 

Dividends 

Daly-West  Mining.   Utah 

— Annual    report 

— Dividends 

Damages    "Net   value".  . 

Daniels.    J 

Dardanelles    Mining   Co.. 


12.17 

580 

1047 

«30.    1181 

401.    1098 

.  .  .  153.    173.    408. 
630.  773.  1188.  1237 

907 

721.    1098 

1422 

944 

Ariz 90.    149. 

075,    1139.    1430 

940 

tl424 

293.  833.   1228 


.1388 

1197 

.91.   1336.   1434 

'843 

1183 

628 

38 

. .292    678 

...  50.    292 

821.    1281 

.  .401.  1098 


-Production . 


Darlington.  T 

Darnell.    J.    L 

Darton.   N.   H 

Daue.    E     O 

Dauphin   district.   Manitoba. 1371 

Davenport.    L.    D 1047 

Davidson     O.    C ■.■.'.'.'.■.■.'.  537. '  1084 

Davies.  J.  V 40^ 

Davis-Daly  Copper  Co ibo.    152     36fl 

„.     .      ,                 580,  772.  1093.  1288.  •1407 
-Dividends    74^    ^f^^■J 


— Production 


9 


Davis. 
Davis. 
Davis. 
Davis 
Davis 
Davis. 
Davy, 
ore 


Drew.  A. 


Drifting.    BanKs    Hecker   Mine    .'..'. 1073 

Drifting  in  magnetite  iron  mines.  N.  Y 1073 

Drill  steel  sharpener 'IS-is    •1344 

Drilling  and  rig-building  data    '       454 

— Appl.ving    blueprint    round  .39'" 

— Core    ■  '      *  p 

—Data :::;:;:::;■■::  454 


-Quarterly    report .'..'.'.*.'.'! 3*> 

Dav.s.    F     W.      Rossiter    Worthingtoii    Ray- 
mond           1110 

Davis.   H.     Amalgamation  of  tarnished  gold  965 
J.   W.      Helium 84 

okia ::::::;  5?5 

K 142") 

S.    A 7-»3 

W.    M 1047 

W.    M.     Microscopic   examination    of 

minerals tl04fi 

Dawson    Metallurgical.    Ariz...  149 

Day.    A.    L J.tS 

Day.    D.    T ..■.■.'.■. %(i% 

Daylight  saving   1088 

Deadwood   Lead   &   Zinc.    S.   D...  153     1037 

DeBeers  Consol..    South   Africa •1209 

DeBeque.    Col..    Oil    shale •348 

DeBeque.    G:   R.      Oil   shales.   DeBeque.   Col.  •348 

— Oil-shale   land   locations 1"98 

— Retorting  of  oil  shales 5"'( 

DeBeque  Shale  Oil.  Col..  .  .  349 

DeCamp.  w  V ; ; ; ' ; xJgo 

De   Lashmutt.    I '. 1374 

De  Laval   Steam   Turbine  Co..  .  .'  .' 144" 

Decanting    appliances "S'lS 

Decline  and  production  in  Ranger  field.  .!' 1121 

Decline  lurves  of  oil   pools 5'>(l 

Decline  in   silver 1340 

Deepest    mines 804 

Deer  Creek   Mine.   Ida '.'.'.'.'.'.'.''''    151 

Deficiencies  in  American   mining  laws.  '.  !  !  !    597 

Deister   Concentrator  Co l''4fi 

Del  Mar,  A 775 

Dem.inds      of      strikers      at      Broken   '  Hill' 
Editorial    903 

Democracy     and    the    engineering    societies'. 
Editorial    430 

Democrat.      Tip  on  politics ...'.'.'.'.'.'.' 9(54 

Democrata  Cananea   Sonora  Copper.  .  .  117    1333 

Denny.  H.  S 1"79'    14-'-, 

Denver.   Cal "      779 

Denver    mine   rescue    contest! 13'»'> 

Department   of  Mines.      See  "Mines  ■' 

Depreciation     of     European     currency       Ed- 
itorial      3.-,^ 

Depth  of  copper  ores.  Ariz..  .  .  . 141" 

Derricks — Data    4^B 

Des  Our.ay.   Col 940 

Desch.   C.    H W, .,9" 

Desert  prospector's  guide •338 

Deshler.   G.   O.      Tube  mill  calculations.  .'.'.    861 
Design   of   two-bucket  aerial   tramway.  .  .    ^1359 

Desloge  Lead  Co.,   Mo 480 

Dest-ny  of   Bureau   of   Mines.      Editorial !!' 1149 
Determining  copper  in  slag.  .  1010 

Determination    of   gold llfiO 

Detroit-Colorado.  Col. .  . 899 

Detroit  Copper  Co..  Ariz. ...  109'' 

Detroit  Graphite  Co '.'.'.', 1343       ^ry    num 

Dlvi'n?'"l!r  m""'"  ""^  ^*'^'-  ^'"'•enci.  Ariz.  1349       Drying  n,-Uive  sulphur  samples 

Dewatering    concentrate!  !  !  !  ! •8=i'l 

Dewey.  F    P !!!!!! 507 

Diamonds — Arkansas    ggo 

Diamond    Drill    Carbon    Co. ...'.'.'.!!!!!'' 134.1 

Diamond   drill   hole  surveying  13ni 

Diamonds  here  and  elsewhere.    Editorial!!!    9BI 


Dollar  silver  quotation 

— Editorial 

Dolly  Varden  Mines,  b!  c!  ! 

— Descriptive    article    

— Vs.  Taylor  Engineering  Co.  !  !  !    '  ' 

Dolores  Silver  Mines.  Col 

Doman.  R.  S.     Rumanian  petroleiim 

Dome  Extension 

Dome    Lake.    Ont , 

Dome  Mines.   Ont !  !  !  i54'  '292 

— Dividends 

Dominion.  L.    Mining  in  Asiatic  Near  E'asV  '.SoS 

Dcminion  Copper  Co.,  B.  C 970 

Dominion  Graphite  Co 549 

.  Dominion  Mines  &  Quarries.  Ltd.!  !  ! 1045 

Dominion    Mol.vbdenite  Co..   Flotation   prac- 
tice        g.JQ 

Dominion   Reduction  Co..  .  .'..'.'.'. '677   '997    1238 

Dominion    Steel    Corp '    94  "  14*>8 

Donohue  Mines  Corp..  B.  C      ij97    1384 

Dorr  Co     !!!..52.   370 

Dorr   hydro-separator    55'-> 

Dorr    J.  V.  N.  Career .  . •83" 

Dorr  thickeners '  '  '  •853 

Double  O  Mining.  Cal..  !!!!!! gg 

Douglas  Mountain  Copper  Mines.  Col. !!!! ! 

47.    117.    151 

Douglas.    W 417 

— Charge    in    congress    against    coppei'    pro- 
ducers     Q.7 

— Copper   in   Arizona    ....!!!!!!!! 115 

— Photo    !!!.!'      67 

— Significance  of  research    ...  ■  •  •  ■    ^^ 

Douglas.    R.    E 1084 

Dov   Oil    Co.    Tex 1371 

Down   Town   Mines.   Col...  loaq 

Dowsett.   C.   W J13.'. 

Draft    statistics    !  ! 531 

Drafting.    Mechanical    400 

Dragon   Consol..    Utah ' '4'6'8'    630 

—Dividends 401.  1098 

Dragon  Mining  &  Devel..  Ariz 149 

Drainage.    Mine,    air    lift. •1"6''* 

Dredge.  Gold — Channel  oonstructiori!  !  !  'So'i 

— Drowning  hazard •ofi 

— Largest    in    world ! 'llOfi  t.,     , 

— Moving  on   sledge    "    1.3"-       7r;™<""kmen 

Dredging    Birdman's  views !.!.!!'  ^924       •'""■■'•->■•    " 

— Cost  of  materials    44-^ 

—Gold !!!!!!!! !  !iio3 

California 439 
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— Dividends    *""■•.    jiji 
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iasloT.  i:"A.*.  ^'^"^'^    "=" ?43. '  l|l| 
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—Mining  at  chloride.  Ariz        .•.""*    *"**"■   43? 

Eby.   J.  D ,91? 

Echo.    S.   D ■'IS? 
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Economic    geolog>-    of    Brazil tSos 

Economics  of  ore  concentration 84? 

Economist   and  gold  mining  problem !!!!!!    641 

dQlIOriBl OQQ 

Ecuador — Mining    .  .         «?5 

Eddingfield.   P.  T.     Iron  ores  of'  'world      '    1060 

Eden  Mining  Co..   Nicaragua    ..  75^ 

■—Annual  report    ,  nS2 

idSrii'n^.^co ""''''  '^■■"-"•^  ^^'°"  Hsv^I!! 

iS;;.^"'l-e  Battery  CO.! !:::::::i3^Jj|ji 

Edith  Lonnie  Boy!  Ark.!  ! !  ! !  ! !  ! !  '  '  '    42  ,    Jilo 
Editorial    policies    ...  ""■  tioR 

-TShnTcir^."^'."^""^  ■   ■•■■■■'•■•■■••"'4  •-i81.  «h| 

— Vocational      ....  «-.;      2ni 

Efficiency — Mining..     ----'      "^- 

Mexican  labor 
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Efficiency    questions'  '  'Editoriai !  !  ! 139? 

Eglldson     Brothers     JoSg 

Egvm-Pelroleum    •.'.•.•-■.'.■.•.'.'..36.    MS 

-     ■         - 1397 


Eighty  Five  Mining.'  N.  il..  ..  .  ..153    'sfl's 

EUers    K.   .  .  "*''    "=»^-    "8^.    1281.    1383 

Einstein's   theory  .  !  ! ^,2? 

El  Bordo,  Mexico   ...  .:;; 

EI   Fuerte  M.  &  S ,■,-■    .',5.^ 

El  Oro  Mining.  N.  C 1044    urS 

El  Refugio.  Mex ^''**    J.^.i? 

—Efficie.icy  .,.!!!!!!!!!!!;::: ::::::::i3S8    iL?;;''VR-  ^°-  ^"'-  ■■■■■■■■■■■■■■'■n^ 

— Is  piston  drill  passing? 1051       i;,i"-    "    S so, 

— 'ackhamer.  Witwatersrand.  .  i.195       S  '^"'"i"^°-    ^^"^    "^'d    •^Ss 

■■     ■  •  '"^•'        Eldridge.    A     E.    .  .  iniS 

El  ctric   Furnace  Co.    !  ! J,!?! 

p\7,!,''Z  '"'•"■•''■f\  in  .iron  and  ste'e'l  "i'n'd'u"str'v'.104ii 
tle<tnc    Point    Mining.    Wash...  40     1384 

— Dividends    '    '  '      '    '"'2: 

Electrical  equipment  of  mill'  !  ! aia 

Electrolytic   zinc    Js? 

Electrolytic  Zinc  Co..  Tasmania'  !  !  ! oS 

Electromet.allurg3-      .^SS 

E'k    Fire    Brick    Co {"St 

E  k.  Park   Mining.   Mont Jgo 

Elko  Prince.  Nev.   ...  ,  Igs 

Elm    Orhi    .  .  ^lj*g 

Emba  Ural   oil    field.    Russia  ' !  ! 1  30- 

Emer.ild    Isle   Copper  Co..    Ariji     {tSo 
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— Modern    drill    runner    .  .  .  T  .  !  !  !  ! "SS^ 

— Petroleum    "  '  "  '  5"4'3'    545 

— Piston  drills  with  hollow  steel  '.'.'.'.'.'.  .  .  .'  485 
— Rock   classification   in   oil-drilling  514 

— Rotary  rock  bits    '  '  •404 

— Shaft-sinking,    Butte    !!!!!!'  ^705 

— Standiirdizatioii    hose    fittings    ...!!!!  !  •1252 

— Standardized  crosscut  rounds !  !  !  .     •27 

— Surveying  diamond  drill  hole    ...     1310 

— Technique.    Baker  oil  fields '''    517 

— Testing    rock    drHls     ^353 

— Tunnel    driving  record    ! (J98 

—Well.     Counterweight  on  dead  line   !  !       •1032 
DrilLs — Int"rchanging   hose  connecliona  785 

Dripping   Springs  Copper.    Ariz 898 

Drowning    hazard    on*  gold    dredges  '  '    •■^o 

Drucker,   A.  E '  ■|i'33'  '  1079 

Drullard,     H.       Interchanging    hose    connei; 


Emerald    Mine     B.   C 
Emers'in.    L,    W, 
Fmerv — Asia   Minor- 
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Diamonds  in   Arkansas 

— Market  !.!!!!! 

— World    survey !  !  ! ! 

Dickinson  W.  N .' 

Dickson,  A    A.  C.     Mii^i ' miller's  "giiide!  ! 
Dickson.    H.   A  .  . 

Diedrichs    J.  P..  death.  ! !  ! 

Diesel  engines  in   mining. 

— Under    high    altitudes. 

Differential    flotation.      See    ■•piotati'o'n'.''' ' 

'?!"'■'•    •?    S 999    11,32 

niscovery  essential  before  location 

liiscovery  of  first  operating  mine.  Manitoba  'OoO 

Distaff      Ariz 

Distant  1  ontrol   of  mill'  motors 

Distribution  of  commercial  information 

Ditlmar.    A.    P 

Diversified  farming  aiid  miniiiV  ...... 
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— Shaft-sinking  methods  in   Butte.  .  .  ^705 

— Standardized  crosscut  rounds  ...  '  '  '    •'>7 

Drum   controller •557 

Drum  Lummon.   R.  C inq-i 

Drummond.    T      R !!!!!!! 51 

Dry  crushing  and  direct  cyanidatioii! !  '     '  '    887 

Dry   humor    '  '    493 

Drying  native-sulphur  samples!  ! «so 

Du  Pont  -Chemical  Co 1SJ4 

Ducktowii  B,isin.  Tenn..   1919.  i5« 

Ducktown  Sulphur  Copper  *  Iron,  . 117 

Duggan     G.    H iSii 

Dumas    Rear  Admiral 040 

DunipiTig,    Automatic    •;«."» 

nun.Mii.    Ariz ,  oor 

D.iii.Mn,    K    J ; ^-^5} 

Diiii.aii.  L.     Water  suply  of  Nevada  Consol'.  857 

Diinc.in  M,   &  M,,   Anz 709 

Dundee-Arizona.     Ariz 898 

Dunn.    D.    E.      Blacksmith    and    good'  drill 

bits «^  Qj J 

Dunn,  R !!!!!!!!!!!!"'  1238 

— B.  C.  iron  and  steel  industry      67'^ 

-r-B.  C.  placer  mining  act   '    574 

— Canada's  Indian  lands "  '  '      ogi 

— 2°"''  ^'■"'''<'"  Mine   ...!!!!'    •643 

— E.arly   days    in    Cariboo  •"Bt 

— Mining  in    B    O.    1919    .  TaK 

Dunsmuir   Golil   Mining  Co..    Cal 1-'S7 

Duplex.  Nev on,, 

Durham   Iron  Co..   Pa !  !  !     ibso 

Dust  in  Transvaal  mines   99j< 

Dutch    East    Indies — Petroleum...  ''.'...      35 


_  Emery  Silver  Mining  Co'. 
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Emma  Silver  Mines    Utail 

Emmons.  W.  H 

— Mineral    deposits    .  ■* 

Empire  Copper.  Ida.  

Empire    Devel..    Okla.    .  .     

Empire    Mines    4    Investment.    'Cal!...    98 

150.   44.3.   578     1140    1.3.34     1431 

—First-aid   contest    *    Ui}. 

Empire   Pipe   Line.    Tex     k.>V 

Fmpin.  Trust  Co ann 

Empire  Zinc.  Col  

Empire  Zinc.   N.   M.    .  .  ,'.'  ' 

—Oil   engine  installation    . 

Employer  and  emplo.vee 

Emporia.    Ariz " 

Engels  Copper  Mining.  Cal. 

Engin-er   as    citizen    

— ^ode   of   ethics    !..!!!!! 

— How  develop  carreer?    .,!!!''' 

Engineer  mine,  B.  C.   ...!!!! 

Engineer.    Mining — Real   aiid  iwgiis 

EngiiuTr.    Petroleum     

Engineering  Advertisers'  Assoc.  ... 

En(7.     tifut     Mhiing     Jottrnat. — Price 

t'ons    

— Wall  Street  and   .... 
Engineering    Council — Compensation 
R'u^i'L^-ruiK  education — See  "Education 
Engineering    foundation    . 
Engineering  Institute  of  Canada 
Engineering.    Latin   and   Greek 
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Engineering,    mining.    U.   S.     1919 jj^ 

Engineering  societies   and  democracy      !!!!'43b 
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cn^-iiippriiiir  societies — Proposed  union    . 
iSlinllr"    c!Sb  of    Northern   Jlinnesota 

Engineers — Administrators    and     

— Conference    

— In  politics 

— Legal    contracts     

— License.    Arizona     

New    York    

— Registration      

— Selection    

— Unionization 

Engines.  Intemalcombustion   ^^°^ 

Englebright.    H     L.    .  .  .  ■ Jyj 

English    Channel    tunnel     ....  •  :  • ^--t 

Entombed  miners  faith.      PH,.nr,al -.^ 

Equipment,     Mining     

Erickson.    E.    J.     ■■■-.■■•• 

Esmeralda-Parral    Mining 

Espada  Mines.  Mexico  .... 

Esparta   Gold   Fields    ...  ■ 

Esperanza  Mines  Co..  Mex 

Essig.    B.    C.    .  .  .  .  ■  ■  ..  .■■ 

Estabrook    Dredge.    Cal 

Estcourt.    R.      Econom 
problem    -  ■  ■  ■ 

— Gold    mining    problem 

Estelle   Mining.    Cal 


Thought      Extension      Mining      '^"■^ogg 


Curves   to  show   what  ball 
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Wash 
Fisher.   Lord 
Fisher.    T.    E 

mill  should  do   

Fitch     W  

Fitch!  W..    jr.      Record  shaft   sinking 

Flagg.     A.    L 

Flanner.v.    J.    M..    death    

Plight  with  Carranza    

Flin    Flon.     Manitoba^  .. 

— Col.  Thompson's  option 

Florence.    Nev 

Flotation     ■  •  ■  ■  • 

— Cement    cell    bottoms    od/. 

— Chalcopyrite     

— Coal    

— Colburii    vacuum    process     ■  .  . 

— Conference.    Ida.     School   of    Mmes    .  .  . 

— Differential    S"" 

— Dr.   Gregory's  patent   testimony    

— Graphite 
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Paga 

Fuel  oil  and  internal-combustion  engines.  .  .    B»9 

rucl    Oil    flow    m    pipe    Unes ;J~^J 

fuel-Oil  stove    

Fuel — Petroleum      . 

— fetroleum  vs.   coal    

Fuller,    A.    S 

i-'uiler,     J.     'r 

1.  uiler  s   earth    

r  unction   of   geological  survey    . 
1.  urnaces.     Blast — Sweden      .... 

— Hauck   burners    

— yjA.    laboratory    

— t*owdered   coal    * jt^,    ^-^^^ 

FUWu7''of*  mierna'tiona'i'  mmietary'  conier-  ^^^ 

Future"  auio'mitivi'  uidiisiry— Ediloriai  "■'■    9ia 
( uiure    prospector     
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Litigation    ^t\o 


Ethics.  Engineers'  code  .  . 
Eurades    Mining.    Col.    .  . 

Eureka.    B     C.     ■  •  ■  .  • 

Eureka    Bullion.    Utah    

Eureka-Holly.  Nev.    

Eureka    King.    Utah     

Eureka    Lily.    Utah    

Eureka.  Mich.    .  .  . ; 

Eureka  Mines.  Utah    

1;;^[J:''f''°E    'cure  for- logged  lenses 

Evans    scraper     .  . 

Evening    Star,    B.    C.     

Everton     Mining.     Ark 

Evidence.    Expert    •,■,■■■■••; 

Examination    of    null   returns    

Excavator.   Mechanical,   wanted 

Exchange.    Stabilizing    

Exclusive    selling    rights    

Explosives — Efficiency    

Federal  control    

— Handling  in   war 

— LiCiUid  oxygen    ...  .  ■  .  •  •  ■  •  ■ 

Extension  Divide  Mining,  Nev 

Eyoub.     D 
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— Molybdenite 

Empire.     Cal.     ...... 

— Oils    

— Oxidized  copper  ores  . . 
— Patent   litigation.     See 

tion." 
— Power    required     .  .  . 

— Present  status    

— Selective.    Bradford    .  . 

Sulphur    dioxide    

— Separating   colloids    from    feed    .  .  . 
— Separating    flocculated    concentrate 

— Suljihide    ore     

— Swansea    Lease ,  .  .  .  . 

— Theory    -. 

— Thickeners    and   decantmg    

— Toluidin   as  agent    

— Vaporization  of  oil    ._ 

— Yavapai    County.    Ariz 

Flow   of   fuel   oil  in  pipe  lines...... 

Flow  sheet — Concentrator   Arizona-Hercules. 111b 
-Convention  J*^r 
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Garfield  &  Co.    . 

Garland.   M.   M.      Career 

uarneld   Smelting   Co.    blag  dump 

Garrett.    ±tep 

Garrey,  G,  H 

Gas    ui    oil    accumulation     

Gas.  .Matural — l^oiiservatiou    

— a.  U 

— Penn.,    McKeesport    district    .  .  .  . 

— Seepage \'  '  '  ' 

— 'ttaier   displacement   m   sands    .  . 
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Factors.    Zinc  consumption  in 
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Fahrenwald,    A.    w.    ■ 

Failure  of   mme   timbers    ^^^ 

Fairbanks  Co.    .  ■  ■  ■ 

Fairview    Devel  .    Nev.    .,■..• .>,i7 

plir^ew  Round  Mountain.  Nev f^J 

Fake    townsite    schemes     

Falls    Creek    Mining.    Ida 

T*'iirri^li      G      ej.     ..-■-•■•■••■,■' 
Farming.   Diversified,   and  Mming 

Farmington.  Mo 

Farnham.   C.   M.    ■  ■  •  •  ■  •  • 

Fast   flexible  turbo  coupling    •  •  ^^^     ^..^g 

'P'nv      A.      H.       .....-■-■•■••'■■■'''  ii  -1  ol 

—Glossary    of    mining     . Tii->„ 

Mming    oilbeanng    sands 

Fearless  Mining.  'Wis 

Pearn.   H.  O.     Is  it  true    .  . 

^eSSa^'  f™t™i*^°orfxpSlves.     Editona.    .  ^^ 
ll^lll   iS'Ti   gS:.  .•.■.578,i282,-  1375.-14-27 

— Annual  report    ,j^^    gQY 

— Dividends  •  ■  ■  .  ■ 7 '  767 

— Employees'  club    . ■„•„•-■    ',031 

— Hecla    Mining    suit     .... -10".     ^j|J 

Federal   mining   legislation.    1919    .  . i|g 

Federal  Reserve  Bank  and  H.  C.  ol  L ^o» 

Federal     Reserve    Bd. i,„7 

Non-ferrous   metal   report    Z);. 

Federal   Trade   Commission    \\3S 

— Ferromanganese    sales    .....  ....  .  .  ■  .  ■  . 

—Minerals   Separation   investigation.  .249.    1037 

— Oil     price ,079 

— Steel   companies'  suit.  .........  ■„••■;;,■!;. 

Federated    American    Engmeermg    Societies. 
Organization    and    constitution     .....-.- i^-- 
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-Lea<'hing     plant 

— Lead  sulphate    

— Flotation      Molybdenite     .... 

— Milling,    Morenci,    Ariz 

— Molybdenum     

— Sulphide    ores.    New   Cornelia 

— Tailings     

Flume  suspension  by  cables   

Fluorspar — Col.,  Boulder  Co 4.)4 

— Freight    rates     '?'• 

— U.  S..   Imports  and  exports    1*- 

Uses    ^7. 

Flux    mining.    Ariz ......418,    1334 

Flynn.  F.  N.     Reducing  lead  sulphate   ....    487 

Flynn    Group   Minmg.    Ida 771.    9ou.    awi 

Foley.    F.    F *'h 

Food    drafts • 'f.^ 

Foolish   virgin.      Editorial i""-J 

Foote.     F.    W.       Cornwall    automatic     sam_ 

pier   - 

— Ore-feed     distributor     

Forbes     pipe-threading    machine     

Fordney   bill ■ 

Foreign   and   Domestic  Commerce   Bureau. 
1347,    12o0, 


-Wyoming     .  . 
Gas   wells.     Royalty  payments    .  .  . 

Gasoline   

Gasolme  supply 

— (Jasuig-head,    ownership    

— France     • : 

Gasomie    locomotives    underground 
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Requa.  M.  L 761 

— Career •760 

Rescue  contests 1226.  1325 

Rescue  station,  Miami-Globe '40 

Research  Corporation    370 

Research,    Significance   of    813 

Reserve    Silver    Mining   Co.,    Wash 630 

Retorting — Oil   shales    ,  .  .  .  .  523.    570 

Revenue    Act    Amendment     "769 

Revenue  Consol.   Gold.    Mont 529 

Reverberatory  copper  smelting  in  Arizona.  ,10'70 

Review     Silver    Mining    Co 676 

Reyburn.  S.  W.     Diamonds  in  Arkansas.  .  .  .  ^983 

Rc.vna   de  Plata  Co 1333 

Re.vnolds.  G.  B 1420 

Rice.  G.  G 361,  740.  823 

Rich  Point  Mining,  Cal 770 

Richard  Oil  Co 1421 

Richards    J    W 51.  504,  506.  1084 

Richards,    W,   J.,    death    470 

Richardson.    A 101 

Richardson    &   Gay    1343 

Richardson.  C.   H 1180 

Rickard    T.  A tl373 

— Technical    writing    1 1.326 

Rico-Wellington.    Col 949 

Rig-building  data    454 

Rigg.  G.     Lead  smelting tl373 

Right  of  Way,  Ont 774 

Rile.v  Mine.   Ariz 150 

Ring.   A.  E.     Deficiencies  in  American  min- 
ing laws 597 

Rio  Bravo  Oil.  Tex 357 

Rio  Tiiito  Co. — Annual  report 1051 

Rippeto    H.  T 941 

Ripple    Silver.    Mont 335 

Rising    Star.    Cal.    466.    1140 

Rising   Sun.   Cal 770.    1334 

Rittcr    E.  A 1376 

Rittcr.  M 722 

Rivers    J.  G 1087 

— Moving  a   dredge  on  sledges    1355 

Rivcrton.  Mich 1432 

Roasting  zinc,  Belgium 619 

Robb-Clemens.    Ont 1384 

Robbins.    H.    R 633 

Robbins.    P.    A.      Metallurgy    of    gold    and 

silver 194 

Roberts,   ,1     R 1317 

— North  Texas  oil  fields    964 

Hi.licrts,    K 470 

Roberts,    M 941 

K.iticrts    M,  F 396 

Kolierts,    T,  S "5 

Rdbertsnn    4  Moss   water-blast    •lOS? 

Robertson,    N.   A 1132 

Robie.  EH.     Metallurgical  plants  in  vicinity 

of  N    Y •129? 

— Nickel  production    134 

— Recent   i>rogre.ss  in  ore  dressing    200 

Robie.    T.    M.      Diesel    engines    under   high 

altitudes 1269 

— Oil  engine  installation.  N.  M 75a 
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Robinson,  H.  W 

Robinson,  L,    Clark  &  Co 

Roche,  H.  M •  ■ ■ -^  •  ■  •  •  ■ 

Rochester   Silver   Corp.,    Nev..  .  .  .  36  ,     720, 

9ol,     1U44, 

Rock    bits.     Rotary .  ■  ■  ■,■  ■  •  •  •  •  ■ 

Rock   classification    from   oil-dnller  s   stand- 

point 

Rock  Creek   oil   field.   Wyo 

Rock    drifting.    Barnes-Hecker 

RockbertJ   Mining.   Cal.    

Pookv   Canyon   Mining.   Nev.    ,  . 

Rocky    Mountain    Coal    Mining    Inst 

Rocky    Mountain    petroleum    market     .... 
Rodenhauser.  W..  Jr.     Electric  furnaces.  .  i 

Rogers  Brown  Ore  Co 

Ropue  River  Valley,   Ore..   Oil  prospects.  .  . 

Roller  bearing,   ball   mills    

Rolling    mill.     Mich ■ 

Rome    Wire    Co 

Roosevelt  Mining    Col 

Roper.  D.  C 

— War   revenue   laws    

Ropes.    L.    S.      Development    of    natural    re- 
sources    

— McPadden  bill    

— Money 

Rosa    E.  B.     Government  expenditures.... 

Rose.  B 9*1 

Rose  Silver  Gold.  Nev 

Ros'^b^ry-Surprise.  Ont 

Rosenblatt.  G.  B. 

Ross.  F.  A V  ■.;  • 

Ross    W.   H.      Indentiflcation   or   potash  de- 


posits 


Paee 

1329 

1338 

102 

1335 
•405 

« 

514 

1319 

1073 

47 

951 

903 

1318 

104« 

1089 

•710 

848 

1383 

839 

949 

733 

1083 

595 
1154 

641 
1375 
.  999 

900 
1183 
1441 

564 

601 


Rotary   rock    bits    |<J4 

Round   Mountain   Mining  Co liSo 

— Annual  report    ^to  . 

Roundup  Oil  &  Gas.  Mont 534 

Rowc.    Minn 10*3 

Rowlands.  F.  J 369 

Rowlev  Copper  Mines.   Ariz 4a 

Roxbury.   Cal •_■  ■  I'sSI 

Royal  Dutch-Shell  Synd 3o.   1078 

Royal  Vindicator  Mines    294 

Royalties.   Canada.   Petroleum    127o 

Royalty  payments  on   gas  wells    94!. 

Royalty  unit    664 

Royce.    S |;33 

Rubber   lined   pump    -"^ 

Ruby   Hill   Devel.,    Nev 7<3 

Ruby  Silver  Mining.  N.  M 467.   900 

Ruby   Trust.   Col 1431 

Rugen.  O.  N 1--8 

Ruhl.  0 1133 

Rumania — Mica „2^ 

—Petroleum    38.  403.   1078.   1370 

Rural-Buckeye.    Ariz laO 

Russell.  B.  R.     Mining  in  Sonora    973 

Russell    Storage   Heater    960 

Russia — Editorials     24o 

—Gold    J3 

— Liberty   in    5o 

— Manganese    ili 

— Mining   conditions    70 

— Petroleum     34.    403 

Industry   "1222 

—Platinum 70,  113    623 

— Resources 1' -^Z 

—Salt      ^73 

Ryan    J.   D 8-4 

Rye  Patch.  Nev 430 


Saco  de  Ore  Mine.  Col 151 

Sacra   Familia.   Costa   Rica    1142 

Safe   position    for   air   receivers.      Editorial.  302 

Safety    appliances — Head    protection 830 

— Calumet    &   Arizona    414 

— Chute  door 1354 

— Crosshead    for   bucket    shafts *   «« 

— Lake  Superior  Conference    1177 

— Life  buoy   and   grappling  hook    '26 

Safety  codes  committee    572 

Safety    first    movement     South    Africa    gold 

mines    *^!i"^*^ 

Sagamore.   Minn 639.    1043 

Sahuaro   Copper.    Ariz 465.    627 

St.    Anthony.    Ont 1336 

St.   Clair   Mining.   Mich 995,    133;) 

St,   George  Mines,  Col 819 

St    George  Mining,   Mo 152.   580 

St!   .lohn    &    Ophir    R.R..    Utah 1074 

St.  Joseph  Lead    179.  466 

— Annual    report     660 

— Dividends 74.  907 

St.  Louis  S.  &  R 152.  996 

St.    Mary's    Mineral   Land,    Mich 288 

Salaries — Government    employees    783 

— Professional    men    378 

Sales,    P     H      893 

Sallada.   G.  L.  Company.   Cal 1387 

Salmon    G.  J 1084 

Salmon  River  Banking  Co 1343 

Salt    Lake    Hardware   Co 52 

Salt  Lake  Stock  &  Mining  Exchange 4n'- 

Salt — Russia     73 

— U.  S.  imports  and  exports 142 

Salvage    of    waste    materials     I'^Q'^ 

Sample  mixer.  Mechanical 882 

Sampler.    Cornwall    automatic     •ISOS 

Sampling 847 

Sampling    churn    drill    holes    66 

Samuel    Sir  M 1173.   1174 

San  Diego.  Cal..  Petroleum 981 

San  Francisco  Engineer's  Club 358 

San  Francisco  silver  prices 1038 

San  Nicholas    Mexico    973 

San   Xavier  Exten..   Ariz 465.   637 

Sandon.   J 821 

Sands     Oil-bearing.    Mining    1419 

SaneTcn    J.  A - 366 

Sansom.  P,  W 775 

Santa  Clara,  Costa  Rica    1142 


Page 

Santa  Gertrudis  Co.,  Mex 630 

— Annual    report      33^ 

— Dividends fgl 

Santa  Fe,  Prescott  &  Phoenix  R.II 1430 

Santa    Rosa,    Cal JJ" 

Santa     Rosa,     Mexico     469 

Santiago    Mining    Co ''San 

Sardine    Tin    Mine.    Australia     obo 

Sargent.    R.    H 823 

Saunders.  R.  H.     Tin  of  ancient  Egyptians.ldST 

Savage,    A.    C 293 

Schaefer,     A „„"< 

Schaller,    W.   T 722 

Scheelite — Idaho    169 

Schmutz    G,  L.     Powder  allowances  in  min- 
ing     10«9 

Schneider,    G,   W,      Mining   industrj'    of   Bo- 
livia  '"iJ 

Schoch,    E,    R ol 

Schrader,    P.    C 1238 

Schuylkill  Mining  Co 894 

Schwab.  CM 48.  54h 

— Zinc   Institute   address ll.l.i 

Editorial 1349 

Schwartz.    A 41,    766.    1437 

— Zinc    oxide    process     283 

Schwerin.    M.      Aerial    tramways    736 

Scogland.    G 903 

Scotland — Petroleum     40  * 

Scott.      D.      B 506 

Scott.   H.  A 142o 

Scott.    H.    E.      Modern    drill    runner ^884 

— Slacked  carbide   600 

— Superintendents 553 

— Work  and  sport 966 

Scott.    J.    G 1430 

Scottish    Steel    &    File    'Worka    1330 

Scrap — Working  over   1304 

Sea — Potash     content     1354 

Seaman.     W.     H 1180 

Searles.    P  .    Jr 996 

Searles   Lake.    Cal 601 

— Potash      1383 

Sears.  J.   D 77;) 

— Deposits  of  manganese  ore,  Costa  Rica.tll31 

Sears.    S.    G 903 

Secrist.  H.     Statistics  in  business tl373 

Sedalia.    Okla 1094 

Seepage.  Oil  and  gas 933 

Selby.    P '485 

Selection    of    engineers.      Editorial    433 

Selective   flotation.      See     "Flotation." 

Selenium — Byproduct    364 

— New    uses     13.57 

— U.    S .' 233 

Selling     of     metal     1309 

Sells    mining.    Utah     468 

Selective  Gold  Mining  &  Finance  Co 767 

Semmet.    F.    C 1425 

Semple.  J.  C 1343 

Senator    Mining.    Ida    ■.  -    950 

Seneca  Mining  Co 152.  533.  579.  820. 

899.    930.    1093,    1187,    1335,    1382,    1432 

— Finances     461 

Separating   colloids    from    flotation    feed.  ,  .    552 

Separating    floculated    concentrate    1355 

Separating     metallics     from     Pacific     coast 

sands     398 

Separating    metallics    in    tin    slimes    704 

Separation.    Magnetic    804 

Seventy-nine   Group,   Ariz 1430 

Seward,    J 723.    823.     902 

Shaffroth,    Sen 285 

Shaft,    Deepest     7os 

Shaft    sinking    for    oil,    Alsace    1320 

Shaft-sinking    methods     Butte     •705 

Shafting,    Hollow,    Remedy   for  knock    ,,,.1311 

Shafts — Sinking    record    

453.    640.    670.    1057.    1298.    1397 

— Gold   medal    1101 

Shafts — Water    problem    m    sinking    •283 

Shale.      See     "Oil   shale." 

Shaler.    M,    K 369.    722 

Shannon    Copper    Co..    Ariz 

97.     201.    875.     869,    991.     1091 

— Leaching     11^5 

Sharpener.   Drill  steel   '1343 

Sharpless.    P.    F.      Tungsten   industry    ....    434 

Shasta  Zinc  &  Copper  Co .  ...  .  .  14'2b 

Shattuck  Arizona  Copper '10,  627,  104"2 

— Annual   report    907 

— Dividends      401 

Shattuck    Ariz.   Copper 

— Production 287.   463    684,    715,   906, 

946,  1099,  1293,  1331,  1340 

— Quarterly  report    I'sSi? 

Shaw,  E,  W i,°sS 

Shaw,  S,  P,      Air  Hft  for  mine  drainage,  ,^1362 
Sheldon,    G.   L.      Systematic  prospecting    .  .  13o0 

Shell  Transport  &  Trading  Co 1173.   1174 

Sheiiaiigo    Furnace    Co 100.    466.    1432 

Sherman,     S,     H 393 

Sherwood    Copper    Co..    Ariz I.i80 

Shinimin.     J.    T 77;) 

— Remodeled    Arizona    Hercules    concentra- 
tor     lllg 

Shipp.    E.    M 393 

Shipped    without   delay    9 '  •' 

Shipping   Board       Fuel  oil  bids    3b4 

Shipping  problem    498 

Shirley.    H.    G 893 

Shirley.     W.    A 1376 

Shockley.    W.    H 431 

— Latin  and  Greek    ,  SS  i 

Shore    line   and    oil    pools    103'.- 

Shorey.     P.     A ..-  -  •  ■ 1262 

Shovels.    Automatic.      See   "Loading. 

• — Electric     Power   consumption    1.4.-) 

— .Revolving    steam     *i2^o 

Shrinkage  stoping 878 

Siebenthal.  C.  E 1180 

Sieberst.     G 1433 

Sierra  County.  Cal '  J's-is 

Sierra    Plata    Mining    ; l3''„ 

Signal.    Ariz 949 

Significance   of    research    813 

Silesia — Coal    386 

— German-Polish   contest    38.5 


Page 

Silesia    (Cont'd). 

— Iron     .  * 387 

— Zinc     38» 

Silver     and    bimetallism.       Editorial     ....    347 

Silver   Belt   Consol  ,    Ariz 718.    994 

Silver — B.    C 185 

— Bolivia      Jgg 

Sliver   Butte   Mines.    Mont 1188 

Sliver — California    156 

— Canada     43,    445 

Coinage     383 

Currency     bill      894 

Silver  Cloud,   B    C 1094 

Silvej- — Colorado    573 

Silver — Conserving    for    currency    868 

Silver    Creek    Black    Channel.    Ore 1237 

Silver — Cyanidation     1260 

Silver  Cycle  Mining.  Ariz 97 

Silver   Fox    Mining.    Kan lo3 

Silver   Gulch   Mine.   Col. ,  151 

Silver    Hills.    Nev 1383 

Silver — Idaho     log 

Silver     in     1919     ™".',i2§ 

Silver    Inlet    mine    .;  •  •  ix'  'A^:    i?3S 

Silver  King  Coalition.  .40,  173,  630.  1237,  1433 

— Annual   report    ^So? 

Silver    King    Consol 821 

Silver  King  Ext^n ,„S3 

Sliver  King  Mining.   Ore 1337 

Silver  King  of^  Ariz.    .....  ..-g.„.  .....  .^.^^  -  ^^^^ 

Silver  Lake  Mining  Co     ?74 

Silver  lead    smelting    works   of    N.    A 119 

Silver    market.       Editorial     tYSq 

Silver — Massachusetts     ial 

— Metallurgy 194 

—Mexico    ■■  ■■■  ^- 5gO 

Silver  Mines  Co,,  Nev IdSd 

Silver  Montain  Mining,  Col •  ■  ■  •  •  •,,„„ 

47.  579.  637.  771.  899.  950.  1186.  1287.  1432 

Silver    Mountaui    Mining.    Wash 821 

Silver — Nicaragua     79- 

Silver   Peak    Chemical.    Nev 153 

Silver    Peak    Mining.    Ariz ^■.""-    VJ? 

Silver   Plume    Consol.    Gold    Mining.    Col...    Inl 

Sliver — Price    vSo 

—Prices.      19171919      ■  -  ■  •    108 

Silver    problem     360.    .^Oj) 

Silver    Queen.    Wash ~90 

Silver    Reef     M     &   M..    Ariz 97 

Silver — Rehabilitation      ?17 

— Remonetization     . ,  .  .  .    noo 

Silver    Shield    Mining   &    Milling.    Utah....    368 

Sliver — Spain      •  •  ■  •  }■;}* 

Silver  Spots  Mines.  N.  M 467.  1141 

Silver    Standard.     B.    C 997 

Silver   Star.   Utah    •  ■  ■  •  -  ■    *g? 

Silver — United   States    118o.    138» 

Govt,    sale   affidavit    1439 

Legislation    •  ■  ■    -8b 

McFaddenbill      ■  ■"'^^-   '^^^^^^^"^^^^^''-^.g, 

1919    review    '. -  -  ■  •    109 

Price     .108.     110.     006,     1099,^1197,^^^^ 

Dollar  quotation    JiJIa 

San     Francisco     !„;? 

Production      1917-1919     2o4 

„    1918-1919     109 

Situation     1 1 Q 

Smelteries     l-^** 

Silver   Virgin.    Ariz 948 

Silver — World    control    ■5g» 

Silver  Zone.  Ariz ■  •  ■  ■  ■  •  ■  ■      97 

Silversmith    Mines.    B.    C 154.    582.    630 

Silvester     P.    M. -  •  •  ■  ■  13-*' 

Simon  Silver  Lead  Mines.  Nev 996.  1383 

— Annual    report     ^5^ 

Simons.      T /pjo 

Simplified    speUing    -^"-^ 

Simpson.    L ,  52q 

Simpson.     L.     W 1383 

iS°r"co^soL  Oii:  :356:  357.  ■•739.  lOSi.'  1224 

Sinclair    Silver     68^ 

Singewald.  J.  T..  Jr 113? 

Sington.    T.      Reducing  tungsten   ore    87H 

Sirdevan.    W.    H.,    death     679 

Sisson.     D,.     death •  ■  ■  ■ 104  . 

Six  billion   dollars   for  Amer.   railroads    .  ,  ,    374 
Sixteen    to    One,    Cal, — Twenty-one    mining 

litigation    1-5*, 

Skeels,    P,    H ,?1 

Skeena  "M,   &  S,.  B.  C I"* 

Skelly-Sankcv.    Tex 1321 

Skelton   &  Crawford.    Ariz 1091 

skinner    The    

Skinner.    W,    R,      Mining  manual    *19i!l 

Skongor,    H,    E 4^0 

Skylark,    B,    C 1094 

Slacked    carbide    uses     "wii 

Slag,    Cleaning    converter    bbu 

Slag — Determination    of    copper    i,  ?„;! 

Slag    dump 'IIOO 

Slag-matte   separation    m    forehearths    ....    »0b 

Slate    Range    Minerals.    Cal .--■■.•    -''° 

Slater.  E.  N.  T.     Manganese  ore  minmg  in      __ 

India    "ll.).! 

Slaughter     continues .  •. ^35 

Slessor.   R,     Tungsten  minmg.  Chma 34-1 

Sloane     C.    F  .    death     1084 

Slocan.    B.    C.    stoping    -J"" 

Sloss-Sheffield    Steel    &    Iron     v.;^."  "  "  ,.ioo 

43       149.     387.     1235.      1286 

Slushing   practice    333 

Smeddle,     J •  i-    " — 

Smelter   smoke   in    Salt   Lake  Valley.      Edl-^^--^ 

torial     ■'J347J 

Smelting — Utah,    1919    ~X35 

Smelting — Copper    i2i„ 

Smelting.     Primitive      '^i^ 

Smith.     E.    A.    C ;.-.-'}Sn 

Smith.    P.    N 564.    1328 

Smith.    G.    A 732 

Smith.    G.    0 505.    761.    823.    127a 

— Industry's   pressing   need    for    oil    1377 

— Photo    508 

— Petroleum     a09 


16 


ENGINEERING  AND  MINING  JOURNAL 


Volume  109 


Page 

Smith.   G.  O.    (Cont'd). 

— Public  aervice  opportunity  and  oil  geolo- 
gist         759 

— Strategy  of  mineraU t409 

Smith,     H.     C •■:• ■    722 

Smith.    N.    A.    C.      Kerosene    and    internal- 
combustion    engines    889 

Smith.    P.    S 1374 

Smith.    B.    E..    death     10<i 

Smoke   inquiry — Utah  University    42 

Smokestack.     Largest      710 

Smoot.  A.  M.     Determination  of   copper  m 

slag    699 

Smoot.  Senator   oJl 

Smuggler.    Mich 99j 

Smuggler  Union.  Col 151.   161,   949.   1140 

Snowstorm.     Wash 390 

Snyder.   L.   A.,   death    732 

Soapstone — U.    S..    1919  review    335 

Societe  ElectrometallUrgique  Franeaise    .  . .  1423 

Soci^le   le   Nickel.    New   Caledonia    '604 

Society    for    the    Promotion    of    Engineering 

Education     902 

Society   of   Automotive  Engineers    758 

Society  of  Chemical  Industry 1328 

Socorro  M.  &  M..  N.  M 571.  773 

Sodium   nitrate   in    1919    219 

Sodium    nitrate — U.    S..    1919    review    ....    319 

Something  new    1201 

Sonora.     Mining     in      972 

Sorting    station.    New    Modderfontein    ....•255 

.  Soupcoff .    S.    C 293 

South  Africa — See  also   "Transvaal." 

— .\sbestos     342.     t346 

— Chrome     160 

— Conditions    612 

— Corundum    342 

— Gold    1163,    1378.    1389 

— Iron.      Editorial    1007 

— Labor    551.    573 

— Official  yearbook   1046 

— Rand    mining    industry    1024 

— Safety-first  movement •1022 

— Then   and   now    551 

South    Africa's    hat    in     the    ring     1397 

South  African  iron  and  steel  industry.     Edi- 
torial      1007 


Page 
Statistician    and    gold    mmmg.      Editorial ..    43'2 

Statistics  in  business    -  .  •  •  „•„„•  Tlg'g 

Statistics,   metal .  ■  -684.    906.    10H9 

Staunton.    W.    F.      Engmc-er  8   choice    737 

— Why  make  Hoover  president oau 

Steaua   Bomana  Petroleum   Co 1078 

Stebinger.     E IJ  J; 

Steel   Alloy  Corp. ■  •  ■  ■    6.io 

Steel   &  Tube  Co.  ol  America    ......534.    138- 

Steel    Corporation    continues.       Editorial.  .    BoS 

Steel.    Molybdenum     - 269 

Steel -tape    readings.    How    to    record    ••-•,7»u 

Stein.    F.    B 1327 

Stene   Consolidated  Copper  Co..    Ariz 1280 

Stene.    B.   M 1286 

Stene.    R.  M..   Mines  Co..    Ariz 1286 

Stephanotf.    N.    A 1277 

Stephens-Adamson    Mfg.   Co 8^» 

Stephenson.     E.    A v  •, i"  '  '.iSi 

— Decline   and   production.    Banger   field    .  .  11^1 

Stephenson.    L.    W 142o 

Stevenson  bill.      Editorial    ,SZ? 

Stewart.    A.   C 1384 


Stewart.    H.   A 


61 


Stewart-Mining.    Ida 899 


Stewart    Mitchell    Mining.    Col. 
Stebbins,  T. 
Steiner   Oil    Corp. 


388 

100 

„ „..    __.^ 620 

Stills.  LaboraUify.  and  dry  law    784 

Stint   and  Donohue  Lease.   Nev lo3 

Stock    dividends     i,  osT 

Stockpiles.    Building    l?Si 

Stocks  and  bonds.  1919   13 1 

Stocks.  Mining.     Weekly  feature. 

Stocks — Speculation    .52? 

StoUey.  B.     Where  oil  is  king    ^274 

Stone.    G.   C 1133 

— Report    on    zinc    34o 

Stone.    R.    W 1132 

Stopes-    Caved,    recovery    699 

Sloping  methods    itak 

Sloping — Powder    allowances     o^o 

Stoping.    Shrinkage     8^8 

Storage   of    gasoline    innn 

Stories  from  a  laboratory    1309 

Stove.    Fuel  oil    •1080 

Strangways.    H.   F 293 


South.  America   and  tunVsien   tarifl  •:::::  illOS      I'lt'J^ s°K'^%^'^\,--  -.■k:^- ^^Mki^^"  '  ^*°^ 


-Hydro-electric    development     782 

— Investments      782 

— Mining  engineer  in    •1408 

— Petroleum.      American   control    524 

— Trade    and    investment     781 

South  Chandler.  Minn 1432 

South  Dakota — Metal  mining.   1919    .  .  142    225 

— Mineral    production,    1919     .1237 

South  Hecla,  Utah 536    677 

South    Uno.    Minn 1433 

South    Utah    Mines    &    Smelters    413 

South    Verde    Consol..    Ariz 994 

South    Western   Mining   Co.,   Col !'ll86 

Southeast  Missouri  lead  district.   1919  178 

Southern     Alberta     Co 87 

Southern     Boy.     Col 1186 

Southern    Pacific    By.    Co 665,    812.    1421 

Southern    Phosphate   Corp 463 

Southwestern    Engineering    Co.     .........  1246 

Southwestern    Geological   Society    892 

Spain — Platinum 11.3 

—Potash ;;.:;;  1375 

— Silver     1314 

Spangler.    J.    W 944 


Street.    A.    L.    H.      See    "Law    decisions. 

Strikes— Census     286 

Stripping    conveyor.    Hamilton    ^1441 

Strode.   J.   S..   death    431 

Strontium — U.     S 233 

Stullbs.     D.     E 470 

Stubler.  Minn ,  .  .-1432 

Stull     timbers.     Handling     ^927 

Sturtevant    &    Bergh     1343 

Substitute  for  oil  well  casing 736 

Subsurface   correlations   in   oil  prospecting,  •eio 
Suggestion  to  expedite  War-Minerals  Relief. 

Editorial     639 

Sulitelma  Mines 415 

Sullivan  Machinery  Co 422 

Sulman,  H.  L.     Flotation t31 

Sulphatizing  wasting  of  basic  mill  tailings. •869 

Sulphide     ore — Flotation      1349 

— Flow    sheet    1314 

Sulphur    dioxide   in    flotation    848 

Sulphur — Drying     samples     880 

— Govt,     sale     364 

Sulphur   p,vrites.    etc..    in    1919    223 

Sulphur — Texas    1919    review     125 


Spearhead  Gold  Mintog.'  NeV.'  ■.:;::::  153      ~U.    S     1919    review 

Speculation 563  —      Imports    and    exports     14 

Speidel.    J.    W 1376 

Spelling     reform      ','.]    304 

— Editorial     431 

Spelter.      See   Zinc. 

Spider  Group.  B.  C 630 

Spieker.    E.    M 1180 

Spilsbury.   E.   G '.    77.5 

— Death    '1279 

Spilsbury.    E.    G..    Engineering   Co.". '.'.'.'.  .  1343 
Spitzbergen — Coal 538 

— Minerals     '.'."."..    528 

Sport    and    work     '.'.'.'.        966 

Sport    of    kings.      Editorial     '. !    686 

Sportsmen    in    Ontario.      Editorial    ....  913 

Sprague    Electric    Works     583 

Spring   crop  of  mining  reports.      Editorial.  1006 

Springfield  Tunnel.  Cal 578 

Spruce   Monarch   Miniug,    Nev 951 

Spun    glass    as    filter     664 

Spurr,  J.  E 7.97,  941 

— Control    world's    mineral    wealth     669 

— Copper   districts    of    Bay    and    Miami     .  .  t680 

— Discovery  of  first  operating  mine  in  Mani- 
toba     •650 

— Geology  of  Tintic t346 

— Is    it    true?    54I 

— Michigan   College    address 998 

— Mount   Pehon   mineral   district    t891 

— Tungsten  ores    tl37.3 

— Who  owns   the  earth?    '.  .    388 


Stabilization    of    bituminous    coal    industry  505 

Stack.    F.    L 1328 

Stahl.    6.    A 1329 

Stamp   milt       Present   status    ^833 

Standard.    B.    C 582 

Standard    conventions    for    oil    maps     ....    938 

St.inriard    Oil    Co 35.     407.     619      812. 

982.    1174.    1375.    1321,    1371.    1420,    1421 

— Petroleum  price 667 

Standard.  Ont 1182 

Standard    rig   drill    bits    545 

Standardization    Committee.    Amer.    Mining 

Congress    480.    1372 

Standardization    government    workers'    pay.  717 
Standardization    of    hose    fittings,    hammer 

rock    drills     , •1252 

Standardized  crosscut  rounds    •2'7 

Stannard.    E.    T 1132 

Stansfield.    E 656 

Stanton.   T.  W 1133 

Star  Tunnel.  Col 151 

Stargo     Mines.     Ariz 1235 

State   geological  officials    20.3 

State  mining  lease    259 


— ^World   control    389 

Sulphuric  acid — U.  S.  1919  review    222 

Sulugius.     S 8 

— Mexican    petroleum    industry     1029 

Summit   Copper   Mining.   Col 161 

Sunbeam.    Utah     901 

Sunloch    Group.    B.    C ^414 

Sunnyside  M.   &   M..   Col 151.    1186.    1358 

— Description    of   mill    •SSS 

Sunset    Copper.    Wash '82.    831.     1188 

Sunset  Mining  and  Devel..  Nev 153 

Sunset-Midway    oil   field    569.    1129 

Sunshine.  Ariz 718 

Superheaters    1442 

Superintendents — Use   and   abuse    553 

Superior   &   Boston   Copper.   Ariz 

45.    97.    578.    718.    770,    898.    1235 

Superior    Coiiper   Co.    Annual    report 95.'> 

— Production     361.     896.     1183 

Superior.    Lake,   Iron    ore    573 

Superlative     degree     802 

Supply    and    uses   of    monazile   sand    1020 

Support    of   metric    system.      Editorial    ...1297 

Surakhan    oil    field.    Russia    1367 

Surface   combustion    tl326 

Survey.    Geological — Alaskan    work    ..532.    577 

— Biblography    , t31 

— Functions     379 

— Mineral    resources  of   Alaska    t584 

— Mineral    resource    work    1091 

— Mines  and  geology  division    .712.  1184.   1295 

— Oil     policy     1375 

— Power     investigation     1579 

Surveying   diamond   drill    hole    1316 

Surveying — Loo^e    leaf    note    turm    699 

Surveys     and     Maps.     Bd 626 

Sviator    oil    field.    Russia 1367 

Swansea  Lease.   Ariz 150.    109'^ 

— Flotation  practice    •845 

Swansea  Stock   Administrating  Co..   Aril. ..1092 

Swedish    Technological     Assoc 1035 

Sweeney.   H.   P 1133 

Swift's    water-feed    drill    attachment    486 

Swissheim  Gold-Silver.  Ariz 97.  627 
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Tailings — Leaching      .fSi 

— Sulphatizing    roasting     ^869 

Talc    and    soapstone    in    1919    235 

Talc — Nev „74 

— U.   S.    1919  review    23o 

•  Imports    and    exports     142 

Talkeetna  King  Sc  Queen.  Alaska    1235 

Tamarack  &  Custer  Consol.  Mining.  Ida.99.  1043 

— Dividends    ,      74 

Tankage — Petroleum    •1078 

Tar   Island   Oil   &   Gas   Co 982 

Tarbox  Mining  Co 1186.   1383 

Tariff.      See  names  of  metals,  etc. 

Tarifl   Commission    1480 

Tarzan    Mines.    N.    M 681 

Tasmania — Platinum     112 

Taxation — Alabama 43.  1229 

— Arizona     282.    285 

—Canada      1428 

— Colorado     626.     574.    786.    912.    1181 

Taxation    m   Colorado.      Editorial    912 

Taxation — Copper    mining    companies    ....1064 

— Metal-mine  schedules    1007 

— Mexico    696 

— Michigan    283 

— Mining     507 

— Montana    631.    1281 

— Nevada    Bullion    tax     672 

—Ontario    463.   1232 

— Valuation  of  mines 547 

- — War-revenue  laws  discourage  production.1083 

Taylor.    A.    J.    T 646 

Taylor    Engineering    Co 164.    646 

— Vs.   Dolly   Varden    1183 

Taylor  Mining  Co..    B.  C 

91.    578.    646.    997.    1040.    1434 

Taylor-Wharton  Companies    829 

Techatticup   Mining.    Nev 153 

Technical   writing    tl326 

Teck  Hughes.   Ont 821 

Tecopa    Consol 773 

Tellamae.     Mex 60 

Telluric     relations     of     dislocatiTe     fissure 

veins    965.   1152 

Tellurium — New    uses    1267 

Temiskaming.    Ont 50.    401.    1238 

— Ahnual    report     ; 677 

— Di\'idend3    401 

Ten  O'clock  Mining.  Mo 419 

Tennessee  Coal.  Iron  &  B.  R 418.   1235 

Tennessee  Copper  Co 117.   189.   946.   1044 

— ^Annual  report    1146 

— Dividends 1147 

Terms   used  in  oil  fields    811 

Test     plates     883 

Testing    ores    and   minerals    40.    933 

Testing    rock    drills     353 

Texas-Arizona    Mining.    Ariz 627 

Texas  Co 357.  458.  620.   1225 

Texas    Gulf   Sulphur    153 

Texas — Maps     1326 

— Metal    mining.    1919     225 

Texas-Oklahoma    boundary     dispute     

356.    458.    1421 
Texas — Petroleum  ....  276.    356.    458.    524. 
570.    620.    939.    964.    1034.    1175.    1225. 

1321.  1421 

Leases   taxable    939 

North  Texas  fields    "1317 

Price     1081 

B.    B.    Commission's    authority    356 

— Ranger    field    1121 

Bed    River    land   dispute    1371 

Wild     boom     741 

Texas  B.  R.  Commission  gas  waste  stopped  458 

Texas — Sulphur    1919    review     125 

Texas-Yankee    Girl.    B.   C 1384 

Teziutlan    Copper    Mining    &    Smelting    Co.   117 

Thawing  frozen  ground    1087 

Thawing     gravel     by     water     632 

Thermit  welding   •495 

Thermopolis.     Wyo..     Petroleum     1080 

Thew  automatic  shovel    338 

Thickness    and   decanting   appliances    •853 

Thiel.  G.  A  — Gas  in  oil   accumulation    .  .  .  •SSS 
Thies.    W.    H.      Plow    of    fuel    oil    in    pipe 

lines    1274 

Thinking     quantitatively 918 

Thomas.    C.   S.      Rehabilitation    of   silver.  .    917 

Thomas.   P.   H 88 

Thomas.    Senator.      Bimetalism    464 

Thompson.    E.      Conserving    paper    1397 

Thompson.    J.    H 1245 

Thompson.  J.  W.     Colombian  mining  law.  •1170 

Thompson.    M.    M..    death     433 

Thompson.    N 1*44 

Thompson -Krist.  Ont 901 

Thompson.   P.     Canada's  alleged  autonomy 

595     1153 

Thompson      W.     B 670 

Thorium — U.    S ,  .    •;33 

Thorne     S.    A 1047 

Thornhill.     E.     B 1255 

Thornlcy.    F.    C.    &    Co 079 

Three     Kings.     Utah      1^44 

Three    stages    of    mining     1.148 

Thriving    business   of   oil    promotion    "734 

Thumb    Butte.    Ariz 405 

Tibby.    B.   F 902 

Tilden.    Mich 4J9 

Timber    and    concrete  bulkhead    003 

Timbers — Failure    •«!  1 

Tinim.    W.    B 1228 

Till    can    salvage    ^liOh 

Tin — Grades    808 

— Gt.     Br 234 

Tin   in    1919    123 

Tin   of   ancient   Egyptians    1.197 

Tin — Political   and  commercial  control    ..•lO'.l 

— Price     684 

— Separating  metallics  in   slimes    •704 

— United    States    610 

1919    review    •■      122 

Price    906.    1099.    1292 

1917  1919    . ■  ■  ■    111 

Imports  and  exports 142.  259 

— World    control     389 

305      — World    output     1018 
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Tintic    distriel — Geology    t346 

Tintic    Drain    Tunnel     408 

Tintic   Millinr.    Utah    1  :.18 

Tintic  Standard  Mining,   Utah    

•79,   153,   B38.  H30 

Dividends 74.  907 

Tip    on    politics     964 

Tip   Top,  Ariz b.K 

Tipper.  H ."lOo 

Tiro     General     Mine.     Mexico — ^TJnwutering 

system    •I^^CC 

Titanium — U.    S 334 

Titcomb     H.    A.      Spelling    reform    304 

Title    to    timber    denied     r>85 

TodStambaugh,    Minn 99.     j80 

Toluidin   846 

Tom  Reed  Gold  Mining 364.  '693 

— Dividends   74 

— United    Eastern    suit    96 

Tomboy.    Col 949 

— Annual    report     78 

Tomlin.   A.  W  ,   death    .537 

Tong.     G.    T 1334 

Tonopah    and    Divide    districts    .S74 

Tonopah  and  Divide  Mine  Operators*  Asso. 

lis.    5^7 

Tonopah    Belmont    Devel 38,    9S.    289. 

467.    900.    1237.    1333.    1336,    1433 

— Annual  report    1098 

— Dividends 401 

— Production   1094 

Tonopah    district     996 

— Ore     handling      *876 

Tonopah    Divide    Mining,    Nev 

48.   '62.  154.  367.  996.  1044.  1140,  1237, 

1283,    1283.    133.5 

— .Annual  report    1098 

- — Stock    transactions    1102 

— Production    and    costs,    1919    65 

Tonopah    Divide.      Editorial     1101 

Tonopah  Dividend    367,  1044 

Tonopah  Extension 

367.    466.    737,    900.    1237,    1335,    1433 

— Annual  report    1341 

— Dividends     401.     1008 

— Production   10!»4 

Tonopah    Mining.    Nev 100.    164     289 

3«7.   466.    770.    900.    996.    1044.    1237     1,135 

— Mandi'  mine   6.50 

— Production      1094 

— Report    1003 

Tonopah     Placers     Co 624      771 

Tooting  your   own    horn.      Editorial    ,...,    963 

Tortuga    Fluorspar.    N.    M 951 

TottenvilV   Copper   Co 1290 

Tough.    F.    B .' .  fl4-;4 

Townley.    C 1.347 

Townsite.     Mich ]  ,    770 

Townsites.    Fake   sites    '  .  .    4!)2 

Trade    and    investment    in    South    America. 

Editorial 7S1 

Traebling.   C.   H..  death .]      52 

Trail    Smeltery.      See    Consol.    M.    &    S.    of 

Canada 
Trained  men  at   a  discount?    .,,.377.   378    394 

Tramways.    Aerial     •5:59      7,30 

Transportation — Alaska    576,    898     1177 

— Airplanes    6,35     •020 

— Aerial  tramway '.  •1359 

— Canada     Editorials 376 

— Colorado     jifi4 

Transportation    de   luxe.      Editorial    .'.'.'.'..    480 

Transportation — Editorial    1248 

— Mexico    '  'I'^iS 

— Muie  ,;,■,;;•  i,x5s 

— Moving  dredge  on  sledges    1355 

— South    Africa    55I 

— Tonopah.     Nev '  '  '  •S'^Q 

— Utah     '  '  '    07  ' 

— U.   S.   S6  000.000.000   needed    ...'..'.'.'.'   374 

Transvaal — Labor     ]  jjg 

— Mining    in    1919     '..'.      186 

Transvaal    Oil    Shale    Co      ,  .  .  14*>0 

Trask     W.    H '/'  '  irs29 

Trauerman.    C.    J 722 

Tra.vlor  Engrg    &  Mfg.  Co '.'.52'    059 

Treaty   with   Colombia    1150 

Trethewey    Mining.    Ont      134,' '''sV    433 

TriBullion   Smelting  and  Devel,    , 

Tnmountain.  Mich 48,  288'    1382 

— Production      '  1040 

Trinidad — Manjak     33      38 

—Petroleum     36. '  403 

Tripartite  law    1315 

Triple  Lode  Mining.  Cal .'  !  !  ! 365 

Trojan    Mining.    S.   D 142,    677     997     1237 

Troubles    of    a    cyanider    708'  808'   1200 

Truck    Owner's    Conf 471 

Tschiatura.    Russia.    Manganese    1111 

Tube    mill     calculations     861 

Tuberculosis    prevention     ^485 

Tunnel    driving    record     ....  •698 

Tungsten    ''']    VnS 

— Argentina '    I63 

Tungsten   Comet.    Nev 153     773 

Tungsten — China.  Mining .'    344 

— California     l.nfi 

Tungsten  industry    '.'.'.'. 6    434 

Tungsten    market.    1919     '   210 

Tungsten   mining   in    China    344 

Tungsten   mining  industry.    1919    211 

Tungsten — New  process    23 

Tungsten    ores     tl373 

Tungsten — Reducing   '..'..'.'.'..    879 

Tungsten — U.    S.   market   situation,    1919,.    210 
Tungsten — U.    S. 

Mining    industry.     1919     211 

Tungsten — V.    S.    tariff    

417.    530.    688.    769     818.    964,    1105.    13.34 

Imports    and    exports    142.    259 

Tungsten    Reed    Mining.    Ariz 150 

Tungsten   tariff   and  national   policy    .,688,   964 

Tuolumne  Copper   Co 

100.    153,    535.    772.    995.    1383 

Turbo    coupling     1246 

T\]rkey.      Editorial    1005 

— Mining     in     309 

Turner.    H.   W 1084 
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Tuscombia    M.    &   M.,   Ariz 160 

Tuttle.     A.     S 1423 

Twenty-one    Mining.    Cal.     Sixteen    to    One 

Utigation    1283 

Tyndall.    Mont 546 

Tyrell.  J.  B ■. . .  722.  999 

— New    mining    control.    Ont 436 


Uglow.  W.  L.     Methods  of  mine  valuation.  1 1131 

Uintah    Basin     Utah — Oil    shales    88 

Uncommon  ores  and  metals 233 

Underground    hoisting     •690 

Underground    mechanical    devices     590 

Underwriters'     Land    Co       895 

Uniform    Fibrous    Talc    Co 41 

Unimetallists.     bimetailists     and     slnemetal- 

lists    306,   593.   737 

Union.     B.     C 901 

Union    Dredge.    Alaska    '1355 

Union  Metal  Mines.  Mo 152.  639 

Union    Sulphur    Co 1437 

Unionization  of  engineers.     Editorial 685 

Unions.    Labor,    earliest    563 

Unionville  Mining.   Nev 153.   289 

Unit  of  cost  keeping  in   mines.     Editorial .  1347 

United     .American.     Ariz 365.     949 

United    .Arizona    Copper    Mining     .  .  .  .96.     1334 

United   Comstock   Mines   Co 1329.    1438 

United   Eastern   Mining  Co 46,    364 

— Annual     report      1341 

— Dividends    401.    1098 

— Tom    Reed    suit     96 

United    Gold    Mines    401 

United     Grande,     Ariz 1380 

— Copper.     United     Kingdom     334 

— Ferro-alloys    221 

— Gold.    Premivim     614 

— Iron    334 

— Lead     334 

— Minmg    regulations     966 

— Petroleum    37,   355,    524 

Fuel     use     272 

Menace    of    policy    733 

World  control   1173,   1224 

— Potash    37 

— Tin      234 

— War    minerals    relief     249 

— Zinc    234 

United   Metals   Selling  Co 44.    67 

United  Petroleum  Co 458 

United  Silver  Copper  Mining,  Wash 

154.    390.    1384 

United  Silver  M.  &  M..  Col 628.  899 

United    Smelting    &   Aluminum   Co 42*3 

United  States  1  Productions  and  other  mat- 
ter. 1  See  also  "Bureau  of  Mines.'* 
"Survey."    etc. 

— .Aluminum    imports    and    exports 142 

— .\ntimony.   1919  review    170 

Tariff    818 

Imports    and   exports    259 

— .\rsenic.     1919     review     214 

— Asbestos.    1919    review    224 

Imports    and   exports    143 

— .\sphaltum.    Imports    and    exports 143 

— Base     maps      459 

— Cerium    233 

— Chrome.    Market    1193 

1919    review     171 

Tariff     418 

— Chromite    701 

Imports    and    exports    142 

— Coal.  Imports  and  exports   143 

— Cobalt     233 

Tariff    418 

Imports   and   exports    143 

— Copper.  Editorials 3 

Graham  Committee   5.  44.  67 

1919     review     114 

Prices    543     684,    906,    1099.    1292 

1916-1919    115 

Production  by  months   

684.    906,    1099,    1293 

1916-1919      114 

.1917-1919    354 

Prosperity   deterrents    1438 

Refineries    ' 117 

Situation    1147 

Smelteries    117 

Imports   and   exports    

143.   339.   684.   906,    1099.   1293 

— Feldspar    1919  review    338 

— Ferro-alloys.    1919    review     204 

— Ferrochromium.     1919    review     *20B 

— Ferromanganese.    1910    review    20.5 

— Ferromolybdenum.    1!*19    review     207 

— Ferrosilicon.    1919    review     206 

— Ferrotungsten 13l7 

1919     review     30B 

— F*'rrovanadium.    1019    review    207 

— Fluorspar.   Imports  and  exports   143 

— Gems,    imports    1075 

— Gold 417 

Bounty   ; 867.  961.  1008.  1185.   1234 

Economists   and  mining    299.    641 

Editorials   245.  541.  589 

Export    668 

Mining    problem    299.    304 

Producers   tax    exemption    '.  .  .  .  .    73  6 

Production.  1917-1919 t .  .  .    254 

1918-1919    109 

Statistician   and  mining  problem    ....    432 

Taxation    640.   769 

Imports   and  exports    96 

— Graohite.   1919  review    226 

Tariff     286 

— Iron.       Editorial     1053 

1919    review    133.    240 

Pig    660 

Pittsburgh    market     127 

Price 90i5.  1099.  1392 

Production    by    stales    1169 

Production.    1917-1919     251 

Imports    and  exports    143.    359 
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United  States   (Cont'd). 

— Labor.  Editorials 139-4 

Situation    in    1919     242 

Industrial  Conference  Report    766 

— Law    1185 

Deficiency      597 

1919    review     143 

— Lead  products.   1919  review    183 

Market.    1919    118 

1919   review    118 

Price    006.    1099.    1392 

Prices,    1917-1919     119 

Production,    1917-1919     254 

Situation    1193 

■White   lead,   review   1919    182 

Imports  and  exports 142,  259 

— Magnesite.  1919  review 217 

Production.  1919 1358 

Tariff    379.    417.    530,    674.    690,    867 

Editorials    1.   377 

Imports  and  exports 142 

— Manganese.    Price     1340 

Imports    and   exports    143.    359 

— Mica     1919    review     337 

Imports    and    exports     143 

— Mineral  resources   1130 

— Molybdenum.   Market  situation.   1919    .  .    215 

1919     review     216 

— Nickel    124 

Production.  1917-1919    234 

Imports    and   exports    142 

— Nitrate   1285 

Distribution  of  government  stock 

1138.  1285.   1439 

Graham   Committee    report    

i.    44.    67.    1334 

War  Dept.  reserve 1429 

Imports    ? 913 

— Petroleum     ..37.    87.    402.    403.    1081.    1175 
Conservation    ....1331.  1371.  1430.   tl424 

Editorials 1197 

Fake    promotions     734 

Foreign  development   ....1173.  1224,  1225 

Fuel   shortage    711 

Industrial     needs     1277 

Leasing    regulations    939 

Market      1220 

Motor-gasoline  situation 875 

Navy  demands    812,   1*275 

1919     review     139 

Oil    land    leasing  bill    509,    568 

Price     1371 

Production      1235 

Production    royalties     709 

Proposed   subsidy    1081 

Imports    and    exports     142 

— Phosphate 1135.  1234.  1296 

— Platinum.    1019    review    112 
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Bolshevism  versus  America 

Some  great  things  happened  in  America  during  December.  The  deportation  of  the  anarch- 
ists on  Dec.  21  was  noted  last  week.  Of  towering  importance  was  the  action  of  the  American 
Federation  on  Dec.  13,  in  outlawing  Bolshevists,  I.  W.  W.'s,  and  all  other  enemies  of  America. 


The  Cummins  rail- 


The  Federation  means  business,  and  we  give  it  our  hand  on  this  issue, 
road  bill,  which  passed  the  Senate,  retained  the  anti-strike  clause. 

In  the  Old  World,  among  the  ignorant,  bolshevism  is  spreading.  In  Russia  the  bolshevists' 
army  are  driving  back  their  opponents;  they  are  making  headway  with  their  propaganda 
in  Asia,  and  in  Bulgaria  elections  have  resulted  in  favor  of  the  bolshevists.  Among  primi- 
tive millions  many  listen  to  the  promise  of  wealth,  or  bow  to  the  sword  and  torture  of  the 
Russian  savage. 

But  America,  the  citadel  of  liberty,  law,  and  order,  is  awakening. 


The  Magnesite  Tariff  Bill 

MAGNESITE  has  two  principal  uses:  as  a  re- 
fractory in  metal  furnaces,  including  lead, 
copper,  and  steel,  which  absorbs  90  per  cent  of  the 
product;  and  for  a  cement  for  flooring  and  other 
pui-poses,  which  absorbs  10  per  cent.  For  the  for- 
mer pui-pose  it  is  thoroughly  calcined,  or  "dead- 
burned,"  and  is  used  directly  (as  "grain  magnesite) 
or  made  up  into  bricks.  For  refractory  puiposes  a 
certain  quantity  of  iron,  sufficient  to  forai  a  cement 
for  the  I'efractory,  is  desirable,  but  lime  and  silica 
are  undesirable;  also  a  crystalline  structure  is  pre- 
ferred. For  flooring,  where  a  pure  color  is  desired, 
the  iron-free  white  variety  (which  is  non-crystalline 
or  amoi-phous)  is  selected. 

Prior  to  the  war  magnesite  for  refractory  pur- 
poses came  from  Austria,  and  the  industry  was 
originally  in  the  hands  of  a  German-Austrian  mono- 
poly or  combination.  Magnesite  for  flooring  and  ce- 
ment pui-poses  came  from  Greece.  About  1906  the 
miakers  of  refractories  in  the  United  States  found  it 
difficult  to  secure  supplies  from  the  German-Aus- 
trian combination,  which  was,  however,  selling 
freely  to  England  and  elsewhere.  To  break  this 
monopoly,  one  of  the  great  American  refractory 
makers — the  American  Refractories  Company,  of 
Pittsburgh — went  to  the  Austrian  source,  bought 
mines,  and,  at  a  stated  cost  of  $2,000,000,  erected  a 
calcining  plant,  and  henceforth  imported  the  calcined 
ore  direct,  manufacturing  it  into  bricks  at  Balti- 
more. Other  refractory  makers  purchased  either 
through  the  American  Refractories  Company,  or  the 
GeiTnan-Austrian  syndicate,  whose  monopoly  had 
thus  been  broken. 

Several  years  before  the  outbreak  of  the  Great 
War,  veins  of  magnesite  were  discovered  in  many 


localities  in  California,  and  mining  was  begun.  These 
were  mainly  of  the  pure-white  amoi-phous  variety, 
like  that  from  Greece,  used  in  the  cement  or  flooring 
industry;  but  some  of  it  could  be  and  was  used  for 
refractory  pui-poses.  Its  chief  market  was  on  the 
Pacific  Coast,  but  some  found  its  way  east.  The 
California  magnesite  occurs  in  veins  in  serpentine 
rocks,  and  in  many  localities. 

Early  in  1916  there  was  found  in  eastern  Wash- 
ington a  quite  diflferent  type  of  magnesite,  occumng 
in  great  sedimentary  beds,  and  apparently  originally 
a  dolomite  altered  by  magnesian  waters.  This  is  of 
the  crystalline  variety,  and  not  free  from  iron;  can 
be  mined  quarry-wise  very  easily,  and  occurs  in 
enormous  quantity.  Entei-prising  Western  mining 
men  took  up  the  mining  and  marketing  of  this  mag- 
nesite, which  was  of  the  same  general  type  as  the 
Austrian,  and  suitable  for  refractory  purposes. 

The  outbreak  of  the  Great  War,  and  the  shutting 
off  of  Austrian  supplies,  with  consequent  war  prices, 
gave  a  tremendous  impetus  to  Western  magnesite 
mining — fii-st  in  California  and  then  in  Washington, 
as  the  more  newly  found  deposits  got  equipped  and 
under  way.  The  California  production  for  1913  and 
1914  was  around  10,000  tons  each  year;  rose  to  30,- 
000  in  1915,  to  more  than  150,000  tons  in  1916,  and 
to  over  200,000  tons  in  1917;  and  Washington,  which 
had  no  production  prior  to  1916  and  barely  entered 
the  field  in  that  year,  came  in  suddenly  in  1917  wdth 
over  100,000  tons.  Prior  to  the  discovery  and  de- 
velopment of  the  Washington  ores,  a  great  deal  of 
Canadian  ore  was  imported  for  refractory  pui-poses, 
although  not  so  suitable  (on  account  of  higher  lime 
content)  as  the  Austrian  or  the  Washington  ma- 
terial. Magnesite  suitable  for  flooring  purposes,  like 
that  from  California  and  Greece,  occurs  in  Vene- 
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zuela  and  Lower  California;  but  was  embargoed 
during  the  war,  on  account  of  the  shortage  of  ship- 
ping. 

The  size  and  accessibility  of  the  Washington  de- 
posits, insuring  an  abundant  supply,  led  to  their 
being  equipped  for  a  large  production.  The  princi- 
pal operation,  that  of  the  Northwest  Magnesite 
Company,  has  erected  its  own  calcining  plant,  with 
a  capacity  sufficient  to  provide  for  the  entire  refrac- 
tory consumption  of  the  country.  It  entered  into 
an  arrangement  with  the  largest  American  refrac- 
tory company— the  Harbison-Walker  Refractories 
Company,  of'  Chester,  Pa.,  whereby  the  latter  was 
constituted  its  selling  agent.  Although  the  North- 
west Magnesite  Company  has  no  monopoly  of  Wash- 
ington magnesite,  and  still  less  of  Western  mag- 
nesite in  general,  its  costs,  as  stated  by  itself,  are 
less  than  those  of  any  Western  company  whose  costs 
were  presented  at  the  House  hearings  at  Washmg- 
ton;  and  this,  together  with  the  fact  that  it  is  the 
only  company  of  large  capacity  fully  equipped  for 
mining,  dead-burning,  and  shipping  economically, 
enables  it  to  produce  more  cheaply  than  any  other. 
In  general,  California  and  Washington  magnesite 
have  thus  far  been  in  competition  to  only  a  limited 
extent,  as  previously  explained,  the  former  being 
used  mainly  for  refractory  purposes;  but  as  to  costs 
there  will  be  no  comparison,  the  California  vein  de- 
posits being  at  a  great  disadvantage. 

The  armistice  stopped  the  progress  and  the  mar- 
ketino'  of  the  Western  magnesite  ores,  as  there  en- 
sued a  cessation  of  buying,  pending  developments 
as  to  the  European  situation  and  the  ascertaining 
of  the  price  of  Austrian  and  Greek  magnesite.    Im- 
ports   from    Canada    had    continued    (duty    free) 
throuo-hout  the  war,  and,  with  the  cheaper  freight 
rate,  had  competed    successfully    with    the    Pacific 
Coast  material;  but,  being  of  inferior  quality,  could 
not  prevent  the  rapidly  increased  sale  o*  the  latter. 
The  Western  producers,  especially  those  of  Wash- 
ington, were  now  confronted  with  the  future  com- 
petition of  the  Austrian  ores,  which  have  the  ad- 
vantage of  a  cheaper  transoceanic  freight  rate  as 
compared  with  the  long  transcontinental  haul,  for 
the  chief  market  is  on  or  near  the  Atlantic  seaboard. 
To  offset  this  advantage,  they  asked  Congress  for 
a  protective  tariff;  and  accordingly  Bill  No.  5218 
has  passed  the  House  of  Representatives.     This  al- 
lows a  tariff  of  one-half  a  cent  a  pound  ($10  per 
ton)  on  the  crude   magnesite ;    three-fourths   of    a 
cent  a  pound  (?15  a   ton)    on   calcined   and   dead- 
burned   magnesite    (the  calcined   or  caustic-burned 
material  for  flooring  pui-poses,  and  the  dead-burned^ 
for  refractory  purposes)  ;  and  on  magnesite  brick 
three-fourths  of  a  cent  a  pound  and  10  per  cent  ad 
valorem.     At  present  there  is  no  tariff  on  the  raw 
or  burned  material,  and  10  per  cent  ad  valorem  only 
on  the  bricks,  to  protect    the    American    manufac- 
turer.   This  tariff,  it  will  be  noted,  will  operate  not 
only   against   the    Austrian    sources    (which,    it   is 
stated,  may  perhaps  now  fall  within  the  territory  of 

•Caustir-burned  magnesite  is  burned  to  the  point  where  It  contains  3  to 
4  per  cent  carbon  dioxide:  dead-burned,  as  the  name  indicates.  13  burnt 
till   the  carbon  dioxide  is  entirely  eliminated. 


Jugoslavia  or  some  other  friendly  republic),  but 
against  the  Greek,  Venezuelan,  Lower  Californian, 
and  Canadian  sources  of  supply.  The  tariff  first 
asked  for  was  three-quarters  of  a  cent  a  pound,  or 
S15  a  ton  on  the  crude  ore,  and  one  and  one-quarter 
cents,  or  $25  a  ton,  on  the  burnt  material ;  but  this 
was  amended  in  the  House  to  $10  and  $15,  respect- 
ively, on  the  motion  of  Mr.  Moore,  of  Pennsylvania. 
Before  the  war,  Austrian  calcined  magnesite  was 
delivered  on  the  Atlantic  sea  board  for  around  $16 
a  ton.  If  this  pre-war  price  held,  therefore,  the 
tariff  would  be  nearly  100  per  cent,  and  domestic 
(Washington)  producers  in  competition  would  have 
to  sell  their  calcined  product  at  the  Eastern  points 
of  consumption  under  $31.00.  But  pre-war  condi- 
tions are  a  thing  of  the  past:  they  will  not  return 
for  years,  if  ever.  The  only  present  prices  that 
came  out  in  the  testimony  before  the  House  hear- 
ings were  figures  of  $30  per  ton  for  the  Austrian 
and  $50  for  the  Grecian  material,  so  that  the  Wash- 
ington producer  must,  under  the  proposed  tariff, 
sell  his  product  at  around  $45  to  compete,  and  the 
California  his  product  at  around  $60.  What  the 
future  will  bring  forth  none  can  tell. 

What  can  our  Western  producers  sell  for?  The 
freight  rate  from  the  mine  to  the  Atlantic  seaboard 
is  around  $16.  The  direct  operating  costs  of  the 
Northwest  Magnesite  Company  are  stated  at  $16.50. 
This  apparently  is  higher  than  it  should  be;  it  in- 
cludes a  mining  charge  per  ton  of  burnt  magnesite 
of  $6.16,  which  works  back  to  a  charge  of  $2.68  per 
ton  of  crude  ore.  A  glance  at  our  photo  of  a  work- 
ing face  of  this  mine  or  quarry  in  our  issue  of  Oct. 
11  (p.  604)  will  show  that  the  mining  cost  of  this 
material  should  be  lower,  and  even  that  the  75c.  a 
ton  claimed  by  an  official  of  the  U.  S.  Smelting.  Re- 
fining &  Mining  Co.  at  the  House  hearing  (p.  158) 
to  have  been  the  original  estimate,  might  some  day 
be  realized.  Also,  tlie  treatment  or  calcining  charge 
is  stated  at  $9.41.  The  manager,  if  the  transcript 
of  the  hearings  is  correct  (p.  130),  states  that  the 
cost  of  calcining  (dead-burning)  in  the  East  is  $5; 
and  the  West  should  be  able,  apparently,  therefore, 
to  reduce  the  before-mentioned  costs. 

In  California,  the  Porterville  Company  reported 
to  the  hearings  a  crushing  and  calcining  cost  of 
$6.38;  the  Tulare  Mining  Company  of  $4.99;  the 
Western  Magnesite  Company  of  $8.61;  and  the 
Whiterock  of  $7.29.  But,  taking  the  stated  direct 
cost  of  $16.50.  and  adding  freight,  a  minimum  rock- 
bottom  basis  for  sale  price  of  $32.50  is  established ; 
and  enough  more  must  be  obtained  to  pay  general 
charges.  The  total  cost,  including  depreciation,  is 
given  at  $19.94.  Depletion,  which  is  also  figured  in, 
we  may  omit :  it  is  proper  for  tax  pui-poses,  but  not 
for  operating  costs.  With  freight  the  total  cost  in 
the  East  would  be  about  $36,=  or  $6  more  than  the 
imported  Austrian  article.  The  California  producers 
of  caustic-burned  white  amorphous  magnesite  ap- 


The  present  quotation  for  magnesite  of  J32,B0  a  ton.  at  Chester  Pa^ 
(Harbison-Walker  Company)  shows  that  the  stated  costs  are  indeed  too 
hieh. 
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parently  could  undersell  the  $50. a  ton  quoted  for  the 
Grecian  magnesite. 

For  the  American  producers  of  magnesite  for  re- 
fractory purposes  to  compete  with  the  Austrian  ma- 
terial on  the  Atlantic  sea  board,  a  tariff  is  therefore 
apparently  necessary ;  even  if  the  cost  in  Austria  and 
Washington  were  identical,  the  difference  in  freight 
to  the  point  of  consumption  would  constitute  an  un- 
surmountable  obstacle  to  the  domestic  producers. 
Without  a  tariff,  the  Western  producers  could  still 
hold  the  Western  market,  amounting  to  roughly  10 
per  cent  of  the  domestic  production.  According  to 
the  report  of  the  Tariff  Commission,  before  the  war, 
the  line  of  equal  price  establishing  the  respective 
territories  of  the  Grecian  and  Californian  article, 
was  invariably  west  of  the  Mississippi. 

With  the  proposed  tariff,  Austrian  magnesite,  at 
its  assumed  present  quotation  of  $30,  would  be  ad- 
vanced to  $45,  which  would  allow  the  domestic  pro- 
ducer (the  Northwest  Magnesite  Company)  to  com- 
pete successfully  with  an  indicated  profit  of,  say,  $8 
to  $9  a  ton,  or  around  EG  per  cent  on  the  operating 
cost.  For  points  west  of  the  Atlantic  sea  board,  of 
course,  this  profit  would  be  greatly  inci'eased. 

This  statement  applies  to  the  Northwest  Mag- 
nesite Company,  which  can  produce  more  cheaply 
than  any  of  the  rest,  as  stated  by  its  manager  in  a 
letter  ?ubmitted  at  the  hearings  (p.  110).  In  this 
letter  he  states  that  the  California  producers  cannot 
make  dead-burned  magnesite  and  will  not  be  in  com- 
petition with  the  Washington  product,  a  conclusion 
which  was  also  positively  stated  by  officials  of  the 
American  Refractories  Company.  As  regards  the 
Washington  industry,  only  one  com.peting  organiza- 
tion appeared  (the  American  Mineral  Production 
Company.)  In  the  operation  of  this  company  it  is 
necessary  to  sort  the  ore.  The  company  has  no  cal- 
cining plant,  and  its  total  costs  are  very  high, 
amounting  in  1918  to  839.24,  with  no  depreciation  or 
depletion.  These  costs  inc'ude  a  charge  for  mining, 
$28.19  per  ton  of  calcines,  which  compared  with  the 
stated  Northwest  Magnesite  Company's  figure  of 
$6.16  per  ton,  shows  the  unlikelihood  of  competition. 
With  freight,  the  product  of  the  American  Minerals 
Company  would  cost  $55 — in  the  East  a  prohibitive 
figure,  even  with  the  tariff. 

California  magnesite,  as  we  have  seen  above,  and 
as  stated  elsewhere  (as  by  Mr.  Phalen,  of  the 
Bureau  cf  Mines-^),  is  not,  on  the  whole,  competitive 
as  regards  quality  for  refractory  uses.  The  costs 
for  some  of  the  California  mines  (as  submitted  to 
the  House  Committee)  are  given  as  follows:  Porter- 
ville  Magnesite  Company.  $27.43  (no  depletion)  ; 
Tulare  Mining  Company,  $23.91  (no  depletion  or  de- 
preciation) ;  Western  Magnesite  &  Development 
Company,  $24.16  (no  depletion  or  depreciation)  ;  and 
White  Rock  mine,  $27.48  (no  depletion).  The  costs 
plus  freight  to  the  East  would  vary  from  $40  to 
around  $43.50;  and  in  the  East  they  could  be  under- 


'"Some  of  the  California  product  contains  naturally  a  small  per  cent 
of  iron  oxide,  and  this  iron-bearing  magnesite  was  used  for  refractory 
purposes  during  the  war,  but  under  normal  conditions  neither  Californian 
nor  Gre?ian  magnesite  has  been  used  for  refractory  purposes  to  am;  con- 
siderable extent."   (P.   216  of   hearings.) 


sold  by  the  Northwestern  company  which  would,  in 
any  event,  find  itself  compelled  to  do  this  should 
the  price  of  Austrian  magnesite  di'op  to  anywhere 
near  the  pre-war  figure  of  $16.25.  Even  with  a  drop 
from  the  nominal  price  of  $30  for  Austrian  mag- 
nesite, quoted  in  the  hearings,  to  $25,  all  producers, 
except  the  Northwestern  company,  whose  costs  were 
presented  at  the  House  Committee  hearing,  would 
be  out  of  the  Atlantic  Seaboard  market,  while  the 
Northwestern  company  could  still  sell.  As  a  matter 
of  fact,  at  the  present  time  there  is  no  Austrian  mag- 
nesite on  the  market,  and  the  price  of  domestic 
magnesite  remains  fixed  at  $32.50  per  ton  f.o.b.  Che- 
welah.  Wash.,  the  shipping  station  of  the  Northwest- 
ern company. 

In  short,  it  appears  that  there  is  some  foundation 
in  the  statements  of  opponents  of  the  tariff  at  the 
hearings,  that  the  Northwest  company  is  so  placed 
that  it  is  essentially  a  natural  monopoly,  in  that  it 
can  undersell  competitors,  and  so  control,  under  the 
tariflf,  the  whole  refractory  business;  and  that  it 
is  prepared  to  do  exactly  this  is  shown  not  only  by 
the  statements  of  its  manager,  cited  above,  but 
by  the  equipment  with  a  plant  having  a  capacity 
practically  equal  to  the  entire  American  consump- 
tion^  This  natural  advantage  is  no  fault  of  the 
owners  or  management,  who  are  to  be  congratulated 
on  possessing  such  a  property. 

In  the  matter  of  magnesite  ore  used  for  pui-poses 
other  than  refractories,  the  California  product  is  of 
better  quality,  although  experiments  are  being  made 
with  the  Washington  material  with  a  view  of  using 
it  for  this  purpose  also ;  but  for  uses  where  a  pure- 
white  material  is  necessary,  there  should  be  some 
market  for  those  California  producers  whose  costs 
are  low  enough  to  allow  them  to  compete  with  the 
foreig-n  article. 

Before  the  war,  as  stated  by  the  report  of  the 
Tariflf  Commission  to  the  House  Committee,  the  dif- 
ference in  costs  between  the  European  and  American 
magnesite  was  such,  and  ocean  rates  were  so  low, 
that  the  former  was  delivered  at  the  Atlantic  sea- 
board at  approximately  the  same  price  that  Western 
magnesite  could  be  delivered  at  the  Pacific  Coast.  As 
Atlantic  freight  rates  were  exceedingly  low,  this  did 
not  indicate  a  very  great  diffei'ence  in  costs  at  the 
mines.  For  the  Western  product  to  compete  in  the 
East,  therefore,  a  tariff  equal  to  the  freight  would 
have  to  be  imposed,  in  order  to  give  an  "even  break" ; 
and  this  is  practically  what  is  actually  proposed  by 
the  House  ($15).  The  flooring  manufacturers  (who 
are  opposed  to  the  tariff)  are  nevertheless  on  record 
as  stating  that  a  tariff  of  $10  would  give  an  "even 
break"  with  the  Grecian. 

The  advisability  of  the  proposed  tariff  is  a  delicate 
question,  but  we  are  disposed  to  favor  it.  Against 
it  is  the  tax  of,  say  $2,000,000  per  annum  distributed 
to  the  ultimate  consumer,  increasing  by  its  mite  the 
cost  of  living;  the  present  necessity,  due  to  the 
world's  financial  condition,  of  importing  whatever  we 
can  from  Europe,  so  as  to  restore  credit  and  ex- 
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change,  and  establish  our  now  inactive  European 
markets  for  copper,  lead,  phosphate  rock,  and  our 
other  mineral  products ;  and  the  loss  of  the  desirable 
commercial  intei'course  with  Canada  and  Venezuela. 
In  its  favor  is  the  important  argument  of  the  estab- 
lishment of  a  competitive  American  industry  which 
should  eventually  bring  about  lower  costs  and  be 
able  to  operate  under  a  lower  tariff  than  the  high 
one  suggested.  The  tariff  proposed  would  give  those 
who  cared  the  opportunity  of  purchasing  foreign 
magnesite,  perhaps  at  a  somewhat  higher  but  not 
prohibitive  price.  The  balance  of  evidence  among 
consumers  presented  at  the  hearings  favored  the 
foreign  products  as  regards  quality;  but  it  is  doubt- 
ful whether  this  may  not  be  taken  in  part  as  the 
usual  prejudice  in  favor  of  a  known  and  standardized 
metal. 

In  the  hearings  the  situation  was  clear  that  the 
contest  was  largely  between  two  chiefly  interested 
parties  or  groups — the  Northwest  Magnesite  Com- 
pany, with  a  working  arrangement  with  the  Har- 
bison-Walker Company,  and  the  American  Refrac- 
tories Company,  with  its  Austrian  mines  and  cal- 
cining plant;  and  some  (but  not  all,  we  are  glad  to 
say)  of  the  witnesses  on  both  sides  were  disposed 
to  put  value  on  sentimental  arguments:  the  one 
side  claiming  reward  for  its  patriotism  in  establish- 
ing an  American  industry  which  proved  opportune 
during  the  war;  the  other  for  breaking  a  Teutonic 
monopoly  before  the  war.  Both  are  good  examples 
of  American  enterprise,  but  both  were,  very  prop- 
erly, established  purely  for  sound  and  private  busi- 
ness reasons.  The  tariff  transfers  the  advantageous 
position  pre\'iously  occupied  by  the  American  Re- 
fractories Company,  by  virtue  of  that  company's 
Austrian  mines,  to  the  Harbison-Walker  Company; 
and  on  this  account  the  American  Refractories  Com- 
pany strongly  opposed  it. 

The  principle  of  conservation  of  minerals  and 
metals  to  which  we  alluded  in  a  recent  editorial  has 
not,  we  believe,  any  application  here ;  for  the  Wash- 
ington reserves  are  large,  those  actually  exposed  be- 
ing sufficient  for  twenty-five  or  thirty  years.  More- 
over, there  is  a  substitute  for  magnesite  in  the  form 
of  dolomite,  of  which,  in  1917,  approximately 
680,000  tons  was  used,  making  340,000  tons  of  the 
burned  product;  and  the  supplies  of  this  are  inex- 
haustible. Washington  i-eserves  of  magnesite  are 
not  equal,  however,  to  those  of  Austria;  nor  those 
of  California  to  Greece :  the  reserves  of  Austria,  ac- 
cording to  the  Geological  Sui-vey,  being  sixteen  times 
those  of  Washington,  and  those  of  Greece  seven 
times  those  of  California. 


New  Year  Resolutions 

WHAT  would  life  be  without  the  clean  page, 
the  fresh  reborn  morning,  the  New  Year? 
Just  as  the  devotee  welcomes  the  Sabbath,  when  he 
may  slip  oft'  his  sins,  and  start  out  lightened  and 
courageous,  so  it  is  given  to  mankind  to  come  to  the 
knees  of  Mother  Nature  and  Father  Time,  receive 
forgiveness,  and  pledge  better  behavior  with  the 
New  Year.    "The  Joumal"  welcomes  the  opportun- 


ity, even  though,  like  other  New  Year  votarists,  it 
reserves  the  privilege  of  breaking  over. 

It  resolves  to  be  original — not  to  edit  with  shears 
and  paste-pot  (excipio  excipiendis — as  one  of  Scott's 
pedantic  Scotch  characters  always  qualifies — "I  ex- 
cept that  which  must  be  expected").  We  have  a 
considerable  staff — the  list  of  editors  we  publish  at 
tlie  head  of  this  page  is  not  camouflage,  but  bona- 
fide,  hard-working  individuals  with  a  record;  and  we 
have  the  ability  of  the  whole  mining  industry  at  our 
command.  If  we  decide  on  a  shears-and-paste  policy, 
you  will  know  it  by  tlie  disappearance  of  our  staff; 
one  good  two-fisted  clipper,  with  a  couple  of  stenog- 
raphers and  a  messenger  boy,  could  on  that  system 
get  out  a  "Journal"  wliich  would  fool  some  of  the 
people  some  of  the  time;  and  the  economy  would 
enable  us  to  offset  the  high  cost  of  living;  but  we 
do  not  think  you  want  the  same  stuff  which  you 
see  in  the  Transactions  of  the  Institute,  in  the  bank 
circulars,  or  New  York  newspapers  dished  up  cold 
to  you  in  "The  Journal."  The  authors  like  it,  but 
you  do  not. 

It  I'esolves  to  be  independent,  broad,  and  tolerant, 
definite  and  courageous,  and  to  wear  no  man's  livei*y ; 
but  to  love  and  serve  equitably  the  whole  of  the 
complex  and  noble  industry  which  it  has  the  ambi- 
tion to  reflect  and  advance.  It  resolves  to  be  con- 
servative, and  not  to  try  to  pull  dowTi  a  poor  struc- 
ture unless  at  the  same  time  it  starts  a  better  one. 
It  loves  popularity  and  thrives  on  support,  but 
humbly  requests  its  cleai'-sightedness  and  amiable 
friends  to  kick  it  hard  for  its  soul's  good.  If  it  can- 
not please  you  because  it  cannot  approve  of  the 
means  necessary  to  do  so,  it  prays  for  backbone 
enough  to  tell  you  to  go  where  you  belong. 

Conscious,  though  with  humility,  of  its  past 
sturdy  journalistic  record,  it  will  try  to  shed  reno^vn 
on  its  future  also,  and  prove  itself  worthy  of  the 
elevated  traditions  which  it  has  had  written  on  its 
pages  by  Rothwell,  Raymond,  Rickard  and  Ingalls. 

It  has  had  its  troubles  recently,  and  is  still  in 
trouble,  as  the  congestion  in  its  New  York  home 
is  such  that  the  definite  date  for  its  return  is  not 
yet  set.  It  loves  and  tries  to  win  the  favor  of  San 
Fi-ancisco ;  but  New  York  is  the  mining  center  of  the 
Western  Hemisphere  and  competes  with  London  for 
that  of  the  world.  It  wants  to  go  home ;  and  being 
edited  from  New  York  and  published  in  San  Fran- 
cisco is  a  stunt.  In  spite  of  that,  it  resolves  to  be 
a  little  better  every  week,  even  though  living  in  a 
trunk. 

For  one  thing,  it  has  always  been  a  weekly  news- 
paper of  the  mining  industry,  but  has  acted  as  if 
ashamed  of  it.  It  now  proclaims  it  frankly,  and  will 
try  to  live  up  to  the  responsibility.  Barring  me- 
chanical difficulties  (excipio  excipiendis)  it  will  try 
to  be  up  to  date.  It  will  spend  all  the  money  neces- 
sary in  telegraphing  news  rather  than  camouflaging 
or  publishing  ancient  history.  The  markets  and  cer- 
tain other  elements  of  this  issue  have  been  tele- 
graphed from  New  York.  Oui-  correspondents  have 
been  instructed  to  use  the  telegraph. 
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"The  Journal"  will  not  be  shackled  by  precedent. 
"It  is  the  custom"  as  a  conclusive  argument  is  heard 
most  freely  in  the  most  backward  countries.  In 
Turkey  and  Mexico  "Adet  dir"  or  "Es  costumbre" 
settles  everything.  Let  us  respect  the  past,  but  re- 
member on  that  basis  evolution  would  have  been  im- 
possible, and  we  would  now  be  frogs  in  the  mud,  or 
less. 

The  list  of  good  resolutions  is  long,  like  all  New 
Years  lists;  and  "The  Journal"  will  not  confess 
further. 

Did  yoH  suspect  that  "The  Journal"  was  a  person- 
ality, capable  of  being  drawn,  like  Uncle  Sam  or 
Fathe2-  Knickerbocker?  That  personality  will  de- 
termine its  character ;  it  will  sit  for  a  portrait  when 
an  artist  can  be  found.  It  has  never  seen  its  picture 
or  a  clear  reflection,  but  it  hopes  that  the  artist 
will  make  it  a  lithe  smooth-limbed  pioneer — a  min- 
ing engineer — miner's  boots,  Stetson  hat,  belt,  flan- 
nel shirt — no  gun,  but  the  good-humored  twinkle  in 
the  eye  that  derides  obstacles. 


The  Importance  of  Manitoba 

A  WRITER  in  a  Winnipeg  newspaper  recently 
called  Manitoba  "the  Cinderella  of  the  Cana- 
dian sisterhood"  in  alluding  to  the  manner  in  which 
the  province  has  been  slighted  by  the  Dominion  Geo- 
logical Survey.  To  strengthen  the  case  against 
Ottawa,  he  accused  the  Survey  of  duplicating  work 
of  the  provincial  authorities  in  Ontario  and  British 
Columbia.  However  just  the  accusation  may  be,  for 
we  do  not  presume  to  sit  in  judgment,  it  is  certain 
that  Manitoba  is  deserving  of  more  attention  from 
the  mining  world,  and  recent  events  lead  one  to  think 
that  the  province  is  going  to  get  it. 

Contrary  to  newspaper  reports,  we  are  informed 
that  at  present  things  are  very  quiet  in  the  northern 
part  of  the  province.  Developments  of  note  are 
pending,  however.  The  important  properties  of  the 
region  are  the  Flin  Flon  on  Flin  Flon  Lake  and  the 
Mandy  mine  at  Schist  Lake  near  by,  both  being  close 
to  the  Saskatchewan  boundary.  Recent  reports  of 
discoveries  of  gold  at  Copper  Lake,  situated  further 
east,  attracted  much  attention,  but  the  importance 
of  these  has  not  been  confirmed. 

The  Flin  Flon  low-grade  copper  deposit  is  by  far 
the  greatest  in  the  province  and  one  of  the  largest 
on  the  continent.  Extensive  diamond  drilling  has 
shown  it  to  contain  about  20,000,000  tons  of  ore 

running  1.7  per  cent  copper,  1." ,-^:!  $1.40 

?:old.  The  ore  also  carries  zinc.  Hayden,  Stone  and 
Co.  have  held  an  option  on  this  property  until  this 
month,  and  the  privilege  will  probably  be  extended 
in  order  to  permit  them  to  do  some  sinking.  The 
property  cannot  be  worked,  however,  unless  a  rail- 
road be  built.  The  construction  of  such  a  road,  100 
miles  long  or  more,  it  is  said,  will  be  undertaken  by 
the  Canadian  Northern  Ry.  or  by  the  Provincial 
government  if  the  erection  of  a  smeltery  is  guaran- 
teed. 

The  Mandy  mine,  owned  by  the  Tonopah  Exten- 
sion Mining  Co.,  has  been  shipping  high-gi-ade  cop- 


per ore.  Construction  of  the  proposed  road  will  per- 
mit the  working  of  the  lower-grade  portion  of  its 
deposit,  if  a  satisfactory  process  for  the  separation 
of  the  zinc  blende  from  the  chalcopyrite  is  found, 
until  which  time  the  mine  has  been  closed  down. 
Other  copper  showings  are  being  prospected  in  the 
Athapapuskow  Lake  district.  In  the  Herb  Lake  sec- 
tion, where  the  first  gold  was  found,  the  Rex  and 
Northern  Manitoba  prospects,  which  were  shut  dovm 
by  labor  ti'ouble  about  a  year  ago,  are  prepared  to 
resume  work.  Various  mineral  occui'rences  in  other 
sections  have  been  scarcely  prospected  as  yet. 

Most  of  the  pi-ospecting  in  this  region  has  been 
done  during  the  last  five  years,  at  a  time  when  pros- 
pecting was  everywhere  necessarily  curtailed.  Now 
tJiat  men  and  money  are  available  for  such  work, 
much  may  be  expected  from  northern  Manitoba, 
especially  with  the  advent  of  the  railroad  as  well  as 
companies  prepared  to  undertake  systematic  explora- 
tion on  a  large  scale. 


Congressional  Attack  on 
the  Copper  Producers 

IN  our  Washington  news  this  week  we  give 
an  account  of  the  attack  by  the  Graham 
Committee  on  Military  Affairs,  on  the  copper  pro- 
ducers of  the  United  States,  charging  them  with 
excessive  profiteering,  by  means  of  their  strong  busi- 
ness organization  and  their  intimate  relations  with 
the  Government.  This  charge  is  vigorously  defend- 
ed by  various  members. 

The  Congressional  debate  is  plainly  a  political  one, 
the  Republicans  making  the  profiteering  charges  and 
the  Democrats  denying  them.  Frankness  compels 
us  to  say  that  neither  party,  although  doing  the  best 
it  can,  is  really  expert  on  the  subject. 

This  is  the  first  time,  to  our  knowledge,  that  the 
conduct  of  the  copper  producers  during  the  war  has 
been  esteemed  anything  but  helpful  and  patriotic. 
When  criticism  arises  which  is  hasty  or  engendered 
by  political  motives,  the  remedy  is  to  turn  on  the 
searchlight  and  show  the  facts.  We  have  accord- 
ingly asked  Walter  Douglas,  president  of  the  Phelps 
Dodge  Coi-poration,  to  write  an  article  refreshing 
our  memory  with  the  circumstances,  in  order  that 
these  may  have  a  wider  publicity;  and  this  article 
we  will  publish  in  the  Jan.  10  issue. 


Our  Own  Face 

WITH  this  number  we  inaugurate  a  new  policy 
concerning  the  front  cover.  The  present 
cover,  and  we  hope,  all  future  covers,  will  be  intended 
to  reflect  the  character  and  individuality  of  "The 
Journal."  A  front  page  is  like  the  countenance  of 
an  individual,  like  the  show-window  of  his  shop. 
Busy  people  like  a  good  look  at  one  or  the  other, 
and  form  swift  conclusions  as  to  whether  or  no 
they  desire  further  acquaintance. 

It  is  costing  us  a  substantial  sum  to  buy  our  front 
cover  for  the  "Engineering  and  Mining  Journal," 
instead  of  letting  someone  else  buy  it;  but  we  pro- 
pose, in  addition  to  showing  our  own  face,  to  spend 
more  money,  and  make  that  face  as  clean  and  clear 
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What  Others  Think 


The  Tungsten  Industry 
Of  late  I  have  had  an  opportunity  of  discussing 
with  Western  producers,  American  consumers,  im- 
porters, bankers  and  others,  the  present  situation  in 
which  the  tungsten  industry  finds  itself,  and  I  took 
occasion  to  submit  my  observation  in  the  form  of  a 
letter  to  one  or  two  of  those  especially  interested, 
who  have  strongly  advised  me  to  give  this  letter  the 
widest  publicity.  I  find  that  the  situation  cannot 
be  more  serious  than  it  is  at  this  writing.  I  do  not 
like  to  be  too  pessimistic,  yet  it  would  appear  that 
we  will  have  to  do  some  quick  thinking  and  acting 
if  we  want  to  save  the  situation. 

It  is  probably  fully  realized  that  I  have  at  no  time 
made  any  bones  about  my  feeling  on  the  fundamental 
question  of  having  a  tariff  on  raw  materials.  I  do 
not  believe  in  it,  and  would  very  much  rather  see 
free  trr.da  on  ore  and  metals.  The  many  conversa- 
tions, however,  that  I  have  had,  combined  with  the 
full  reports  that  have  reached  us  by  letter  and  cable 
from  Europe,  are  such  that  I  feel  it  is  most  urgent 
to  bring  the  seriousness  of  the  situation  before  the 
American  tungsten  industry.  From  an  entirely 
American  point  of  view,  I  believe  that  the  industry 
is  up  against  a  fight  for  its  life.  Everything  seems 
to  combine  at  this  moment  to  impede  a  revival  of  the 
trade,  which  appears  to  be  sliding  back  all  the  time, 
and  though  at  this  moment  only  the  mines  of  the 
United  States  have  been  put  out  of  business,  I  can 
foresee  the  closing  down  of  the  tungsten  converter 
and  ultimately  of  the  tungsten  steel  industry  unless 
steps  for  protection  are  taken  actively  and  immedi- 
ately. 

It  is  no  longer  a  question  alone  of  the  Chmese 
ore.  It  is  true  that  the  abundance  of  the  Chinese 
ore  was  the  first  cause  of  giving  the  industry  a 
serious  shock.  Now,  however,  in  addition  to  the  con- 
tinuance of  a  comparatively  heavy  production  in 
China  (this,  of  course,  is  partly  aflfected  by  the  stop- 
page of  production  in  other  quarters) ,  the  deprecia- 
tion of  currency  in  Europe  adds  to  the  difficulty  of 
our  trade.  Assuming  that  England,  France,  and 
Germany,  buy  in  the  primary  market,  say  in  China, 
Bolivia,  or  elsewhere,  all  on  the  same  level,  and  that 
freigiit  to  the  home  port  is  identical,  the  price,  so 
long  as  it  is  figured  in  so  many  grams  of  gold,  would 
be  naturally  equal  in  all  four  countries,  and  so  it 
undoubtedly  is  until  a  sale  is  started;  then,  though 
the  English  pound  in  gold  is  $4.85,  the  pound  is  not 
dealt  in  in  gold,  but  in  exchange,  in  these  days, 
and  the  heavy  depreciation  that  has  taken  place  in 
the  foreign  currency  places  tlie  English  seller  in  ad- 
vantage at  this  writing  20  per  cent  over  the  Ameri- 
can. With  France  the  depreciation  is  even  bigger, 
and  the  biggest  of  all  is  the  depreciation  in  Germany. 
The  Germans  can  at  this  instance  buy  Chinese  wol- 
framite at  £32  6s.  per  unit  a  long  ton  c.i.f.  Rotter- 


dam. Though  her  wages  for  labor  and  general  costs 
liave  gone  up,  they  have  not  increased  in  anything 
like  the  proportion  of  the  depreciation.  The  laborer 
is  still  paid  in  marks,  rent  and  general  cost  are  paid 
in  marks,  and  the  finished  product  can  be  shipped 
here  even  cheaper  than  the  British  or  French  prod- 
uct when  all  three  of  them  buy  on  the  same  basis  of 
£32  6s.  c.i.f.  European  port. 

Now,  £32  6s.  per  long  ton  is  at  the  present  rate 
of  exchange  only  $5.85  per  unit  of  short  ton,  a  price 
which  at  no  time  has  been  possible  for  this  country, 
as  the  rate  of  exchange  between  Europe  and  China 
and  this  country  and  China  is  to  the  advantage  of 
Europe.  In  addition,  freight  is  more  advantageous 
to  Europe  than  here.  We  thus  find  ourselves  in  a 
position  of  having  to  fight  for  our  very  life  on  ferro- 
tungsten,  tungsten  powdei",  and  even  steel,  and  no 
tarift',  unless  it  takes  the  rate  of  exchange  situation 
into  consideration,  will  remedy  these  ills.  In  pi'oof 
of  the  contention  made  above,  I  should  say  that  I 
have  had  word  from  France,  England,  and  Germany, 
bearing  out  my  statement,  but  I  believe  that  aside 
from  the  information  received  by  word  or  letter,  the 
actual  fact  of  every  steamer  arriving  from  Europe 
bringing  ferrotungsten  and  tungsten  steel  would  be 
sufficient  proof  of  what  I  have  contended. 

In  addition,  I  have  been  assured  by  the  chairman 
of  one  of  the  large  English  steel  corporations,  and  I 
have  checked  up  independently,  that  this  company 
bought  within  the  last  six  weeks  approximately  1,500 
tons  of  tungsten  ore  at  ai'ound  30s.  a  unit,  or.  at 
today's  rate  of  exchange,  $5.85  per  unit  a  long  ton 
c.i.f.  Liverpool,  a  price  which  is  almost  $2  a  unit 
below  the  price  quoted  here. 

I  am  reliably  informed  that  this  coi-poration,  which 
was  formed  by  the  thirty  biggest  steel  makers  in 
Great  Britain,  which  have  a  combined  capital  of 
£387,000,000,  or  approximately  ?1,500,000,000,  is  out 
to  capture  the  quality  steel  business  of  the  world. 
As  long  as  the  American  manufacturers  attempt  to 
run  up  against  this  foreign  situation  single  handed 
and  independently,  I  cannot  but  see  the  gradual  stop- 
page of  the  tungsten-converting  business,  to  be  fol- 
lowed by  inroads  into  the  steel-alloy  business  later  on. 

I  have  written  very  fully,  as  I  am  under  the  im- 
pression that  a  large  proportion  of  the  trade  hei-e> 
which  never  has  done  international  business,  sees 
this  eerious  situation  in  the  same  way  that  it  ap- 
pears to  me.  I  may  be  too  gloomy,  and  I  do  hope 
my  fears  ai-e  exaggerated  or  unjustified.  This  letter 
is  written  mainly  with  a  view  to  e''cit  the  opinion 
of  those  interested,  as  perhaps  by  dij;cussion  and  co- 
operation something  might  be  done  to  avert  what 
looks  to  me  an  inevitable  disruption  of  the  industry. 

When  it  is  considered  that,  from  w'lat  I  hear,  most 
of  the  houses  converting  tungsten  .iuring  the  war 
have  either  actually  shut  down  or  curtailed  their 
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business  to  the  narrowest  limits,  and  that  others 
who  have  been  in  the  trade  are  really  and  seriously- 
considering  whether  their  energy  had  not  better  be 
directed  to  other  purposes  before  it  is  too  late,  I 
think  it  is  time  that  something  is  done,  and  I  do 
hope  that  this  letter  will  be  brought  to  the  notice 
of  others  interested  in  the  industry  and  that  efforts 
will  be  made  to  ascertain  whether  some  kind  of  an 
arrangement  cannot  be  entered  into  whereby  the  in- 
dustry as  a  whole  may  form  an  association  for  the 
protection  of  its  interests,  for  gathering  of  statistics, 
and,  if  possible,  even  for  the  purpose  of  sending  a 
party  to  Europe  to  study  the  conditions  over  there, 
in  order  tliat  we  may  know  what  we  have  to  fight. 

Of  course,  the  exchange  situation  does  not  affect 
tungsten  alone — it  affects  all  of  the  industries;  but 
it  seems  to  hit  the  tungsten  industry  harder,  on 
account  of  the  heavy  stocks  in  this  country. 

It  is  desirable  to  have  the  views  and  suggestions 
of  those  concerned  at  the  earliest  opportunity,  as  to 
how  the  trade  can  -co-operate  to  alleviate  these  con- 
ditions, and  these  suggestions  are  submitted  to  the 
trade  as  a  whole,  with  a  view  to  enlisting  co-opera- 
tion of  all  sections  of  the  country. 

Charles  Hardy. 

New  York,  N.  Y.,  Dec.  17,  1919. 


China  Awaits  American  Capital  to  Develop 
Its  Resources 

There  are  a  great  many  good  prospects  not  far  in 
the  interior  of  China,  but  satisfactory  means  of 
communication  and  capital  for  development  are  lack- 
ing. Chinese  capitalists  are  rather  backward  in  in- 
vesting in  mines.  Therefore,  I  hope  that  some  of  the 
American  mining  investors  will  consider  putting 
some  of  their  money  in  properties  in  China. 

Americans  possess  the  advantage  of  being  sincere 
friends  to  China,  so  I  strongly  believe  that  we 
Chinese  prefer  American  capital  to  develop  our  re- 
sources over  that  of  any  other  country.  Prominent 
Chinese  realize  that  the  development  of  China's  re- 
sources is  of  no  small  importance  to  our  nation's 
vitality.  The  present  offers  great  opportunities  for 
American  capitalists.  There  is  a  bit  of  international 
complicacy  about  investing  in  China  by  residents  of 
foreign  countries,  but  I  believe  we  can  get  around 
that. 

A.  K.  Cham. 

Hong  Kong,  China,  Nov.  17,  1919. 


Final  Solution  of  Labor  Difficulties 
Over  two  years  ago  appeared  in  the  "Journal"  an 
article  discussing  the  increasing  labor  unrest  and 
askingr  for  an  expression  from  other  readers  as  to 
the  reason  for  this  and  suggestions  for  the  solutions. 
At  that  time  we' were  being  told  on  all  sides  that  the 
only  solutions  were  to  increase  the  wages,  reduce 
the  working  hours,  and  generally  recognize  the 
working  man's  rights.  I  answered  this  with  an 
article  which  the  "Journal"  printed  under  title  of 
"Against  Temporizing  With  the  Saloons."  The  title 
was  not  quite  representative  of  the  article,  for  only 
one  contributing  feature  of  the  social  um-est  was 


that  the  saloon  was  a  breeding  place  of  socialistic 
and  anarchistic  doctrines.  The  essence  of  the  article 
was  that  so  long  as  we  permit  false  propaganda  to 
be  taught,  and  do  not  counteract  it  by  propaganda 
of  the  other  sort,  so  long  will  this  social  unrest  con- 
tinue to  grow.  I  claimed  that  as  soon  as  the  nations 
of  the  world  had  finished  their  war  of  national 
squabbling,  would  come  the  real  test  of  what  the 
socialists  term  "Capital  Against  Labor,"  but  which  I 
prefer  to  term  Organized  Labor  Against  the  Public. 

The  battle  is  on.  The  public  is  getting  pounded 
on  the  head  by  strikes  and  increases  of  wages  for 
all  branches  of  organized  labor,  until  it  must  sit  up 
and  take  notice,  willingly  or  not.  We  are  coming 
to  open  our  eyes  to  a  different  line  of  suggestions 
for  the  solution  of  this  labor  unrest.  Periodicals 
are  no  longer  afraid  to  publish  articles  which  they 
would  have  been  afraid  to  print  two  years  or  more 
ago.  The  "Journal"  hits  the  nail  on  the  head  in  its 
Oct.  4  issue  in  its  article  entitled  "The  Need  of 
Propaganda  Among  the  Uneducated."  Here  it  says, 
in  better  language  than  I  could  command,  what  I 
tried  to  say  two  years  and  more  ago.  We  must  fight 
Nihilism  with  propaganda,  and  we  are  now  whipping 
it  with  this.  We  must  continue  to  use  the  whip 
until  it  is  driven  out  as  a  dangerous  element  from 
societj'.  They  who  need  this  education  are  not  the 
strikers.  They  would  be  foolish,  under  existing  con- 
ditions, not  to  strike.  The  wonder  is  that  they  have 
not  used  this  weapon  moi-e  than  they  have.  Those 
to  blame  for  all  these  strikes  are  the  indifferent, 
short-sighted  public,  which  temporizes  with  this 
sort  of  thing. 

No  one  blames  the  knights  and  princelings  and 
chiefs  of  less  civilized  times  for  organizing  a  follow- 
ing, and  using  it  for  their  own  advantage  and  the 
advantage  of  their  following.  This  practice  cul- 
minated with  the  Great  War  and  the  League  of  Na- 
tions, but  no  sooner  has  this  form  of  organized  ex- 
ploitation been  destroyed  through  its  own  perfec- 
tion than  we  find  ourselves  harassed  by  another 
form  of  organized  looting.  During  the  past  two 
years  we  have  made  strides  in  coming  to  appreciate 
the  true  situation  into  which  we  have  allowed  our- 
selves to  be  carried,  through  our  own  indifference. 
Next  we  pass  through  a  pei'iod  of  action.  We  must 
get  away  entirely  from  our  popular  conceptions  of 
the  "Rights  of  Labor"  of  the  past,  which  so  many 
periodicals  have  been  proclaiming  to  their  readers. 

As  a  working  man  who  has  worked  as  miner  in 
mines  throughout  North  America,  as  well  as  a  ma- 
chinist and  electrician  in  Eastern  factories,  and  able 
to  number  scores  of  other  working  men  as  my 
good  friends,  I  feel  justified  for  speaking  as  •with 
authority  on  this  matter. 

No  one  today  dares  to  say  that  laboring  men  have 
no  right  to  organize  and  to  strike.  The  strike  is 
considered  their  sacred  right,  just  as  long  ago  every 
knight  was  supposed  to  have  his  armor  and  retinue 
with  which  to  maintain  his  "rights,"  and  as  the  na- 
tions of  the  world  yesterday  all  had  huge  military 
equipments  to  maintain  their  "rights."  Strikes  must 
continue  so  long  as  they  are  allowed,  or  at  least  so 
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long  as  it  is  easier  to  gain  that  way  than  by  steady 
work.  Some  day  we  shall  come  to  i-ecognize  that 
any  strike  is  a  criminal  conspiracy  against  the  pub- 
lic, and  will  be  treated  as  a  form  of  revolution;  a 
conspiracy,  as  was  made  a-iminal  by  our  Sherman 
Act.  If  this  act  had  been  allowed  to  stand  as  it  was 
enacted,  that  would  have  been  the  solution  of  the 
strike.  We  were  not  ready  for  such  drastic  action 
then,  so  now  we  must  be  educated  up  to  it. 

Everyone  will  ask  how  labor's  just  rights  are  to 
be  protected  if  the  right  to  strike  is  denied  organized 
labor.  The  answer  is  that  if  a  man  is  not  being 
treated  right  he  can  quit  his  job  and  go  elsewhere, 
but  two  or  more  employees  cannot  conspire  to  injui'e 
their  employer's  business  by  leaving  simultaneously. 
This  is  protection  enough,  and  all  the  protection  he 
is  entitled  to,  in  fairness  to  the  public.  It  is  the 
rock-bottom  condition  which  we  must  get  back  to 
before  economic  conditions  can  become  stable.  So 
long  as  strikes  are  tolerated  it  will  be  a  profitable 
business  to  combine  and  conspire  to  force  the  public 
to  favor  the  organized  class  as  against  the  rest.  So 
long  as  we  rely  on  arbitration  and  such  methods,  we 
are  up  in  the  air  and  there  must  be  everlasting  dis- 
content and  discord.  Only  when  we  finally  get  back 
to  the  old-fashioned  law  of  supply  and  demand  for 
labor,  as  well  as  for  other  commodities,  shall  we  be 
on  a  firm  foundation,  and  the  sailing  will  be  clear. 

The  employer  who  does  not  treat  his  employees 
well  will  lose  them.  Not  immediately,  but  by  de- 
grees. New  labor  will  not  come  to  him,  and  gradu- 
ally the  old  hands  will  drop  off,  or  he  will  get  only 
a  poorer  class,  and  the  better  men  will  go  where 
conditions  are  better.  During  the  past  few  genera- 
tions the  farm  has  not  been  in  a  position  to  treat 
its  employees  as  well  as  the  city,  so  the  entei-pris- 
ing  sons  have  migrated  to  the  city.  This  is  partly 
due  to  the  fai-mers  not  being  able  to  organize  and 
foi-ce  better  prices  from  the  public.  •  With  natural 
conditions  restored,  and  the  strike  made  a  criminal 
feature,  the  farm  and  the  small  independent  man 
will  come  back  to  their  o^vn.  All  will  have  an  equal 
chance.  "  Merit  will  be  rewarded  for  what  it  is  worth. 
Incentive  will  be  given  to  action.  The  working  man 
who  wants  to  get  ahead  will  not  be  held  back  by  the 
less  entei-prising  comrades.  The  price  of  living  will 
be  reduced  by  reduced  cost  of  production. 

If  we  do  not  like  strikes  and  the  high  costs  of  the 
products  of  organized  labor,  and  if  we  are  not  satis- 
fied with  this  sort  of  unrest,  then  let  us  take  notice 
whom  we  vote  for  at  the  next  election.  Organized 
labor  looks  scrutinizingly  at  the  candidates.  Must 
every  candidate  for  election  coddle  to  the  "Laboring 
Man"  and  his  "Rights"  to  be  elected?  Yes,  so  long 
as  the  public  is  indifferent. 

Arthur  0.  Christensen. 

Beaufort,  S.  C,  Dec.  1,  1919. 


50  per  cent  stones  and  boulders  up  to  2  or  300  lb. 
and  is  fairly  hard  picking?  A  steam  navvy  would 
be  all  right  if  the  ground  was  soft,  but  it  is  too 
hard  for  it,  and  the  boulders  would  block  it.  The 
ground  is  too  soft  to  di-ill,  as  when  the  operator 
hits  a  stone  it  will  turn. 

There  is  a  good  opening  in  this  country  for  7-lb. 
double-ended  picks  and  handles;  light  shovels  (split 
handle)  ;  one-piece  buckets  for  carrying  gi-avel  and 
shaft  work,  light  and  strong ;  sieves  of  all  sizes  and 
wire  mesh  up  to  34  in. ;  light  cranes,  oil  power  and 
hand  power;  piping  up  to  21/0  in.  drill  steel  and  sheet 
iron  and  galvanized  iron  roofing.  This  is  on  diamond 
diggings  alone,  and  the  mines  require  all  sorts  of 
mining  material.  The  Japs  are  getting  a  good  trade 
here. 

W.  H.  Williams. 

Waldecke  Plant,  via  Kimberley,  South  Africa, 
Sept.  8,  1919. 


Mechanical   Excavator   Wanted   for   Gravel 

Containing  Boulders 
Will  you  kindly  ask  your  subscribers  through  your 
paper  if  they  can  tell  of  a  mechanical  method  of 
breaking  out  a  lime  or  other  gravel  which  is  25  to 


Mexican  Issue  Must  Not  Be  Sidetracked 

The  contents  of  your  letter  addi-essed  to  Mr.  Perez 
Castro  have  given  us  gi-eat  pleasure  as  we  see  in 
your  statement  given  therein  the  security  that  you 
will  treat  in  your  paper  all  questions  related  to  our 
country  with  impartiality  and  justice. 

It  is  our  personal  opinion  that  scientific  papei-s 
should  not  touch  political  questions,  and  this  rule 
has  really  been  followed  in  all  publications  of  such 
character  in  Mexico ;  more  so  since  facts  have  proved 
that  the  political  troubles  in  Jlexico  have  only  very 
slightly  and  during  very  short  periods  affected  the 
mining  companies. 

It  would  be  very  desirable  that  the  managers  of 
the  mining  companies,  which  have  been  working 
nearly  without  interruption  during  the  last  nine 
years  in  Mexico,  should  declare  honestly  whether 
their  companies  have  suffered  serious  losses  caused 
by  our  revolutions;  but,  anyhow,  we  respect  your 
opinion  of  treating  political  questions  in  your  paper. 

We  agree  with  you  in  that  the  North  American 
people  in  general  bear  no  illwill  toward  IMexico  and 
wish  to  return  this  proof  of  cordiality  by  impressing 
upon  the  minds  of  our  neighboi's  the  conviction  that 
however  difficult  our  interior  situation  may  be,  our 
condition  is  improving  notoriously  day  by  day,  and 
is  much  better  now  than  it  was  a  year  ago,  and  that 
the  difficulties  which  we  are  trying  to  settle  are  of 
such  character  that  it  is  impossible  that  the  will  or 
power  of  one  man  or  group  of  men  solve  them 
definitely  in  a  short  time,  as  they  are  caused  by 
transcendental  questions. 

Hoping  that  we  will  soon  have  a  new  opporturuty 
of  writing  to  you  and  giving  you  more  concrete  data 
about  the  situation  of  our  country  which  you  might 
wish  to  know,  we  i-emain, 

L.  Perez  Castro,  Mem.  Am.  Soc.  C.  E.,  P.  0.  Box 
1394,  Mexico  City. 

J.  Vasquez  Schiaffino,  C.  E.,  P.  O.  Box  1204,  Mex- 
ico City. 

S.  Sulguis,  M.  E.,  El  Oro  11,  Mexico  City. 

Mexico  City,  Oct.  30,  1919. 
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Bunker  HiU  Shaft  Unsafe 

We  read  the  above  headline  \vith  great  dismay  in 
a  i-ecent  edition  of  the  "New  York  Sun."  Surely,  we 
thought,  some  sudden  movement  of  ground  must 
have  occurred  to  frighten  even  the  New  York  press 
concerning  the  engineering  of  a  great  and  well-oper- 
ated mine.  "Engineers  say" — went  on  the  news 
item — yes-yes-go  on — you  interest  me  strangely — 
"the  monument  must  be  reconstructed  and  rebuilt" 
— what  has  the  claim  monument  to  do  with  the 
shaft?  Read  on — "The  approach  to  the  monument 
is  a  disgrace  to  the  states"  Hey?  But  hold — we 
missed  the  first  inconspicuous  line,  "Bunker  Hill 
Monument  is  falling  apart."  The  dispatch  came 
from  Boston. 


Oil  Fields  and  Pullman  Cars 

The  relation  between  pullman  cars  and  oil  fields  is 
usually  limited  only  to  the  accommodation  the  cars 
afford  oil  operators,  promoters,  stockholders  and 
"suckers"  in  traveling  to  and  from  their  properties. 
It  seems  now,  however,  that  there  may  be  a  much 
closer  connection  if  the  plans  of  the  associated 
chambers  of  commerce  of  the  North  Texas  oil-field 
towns  are  carried  out.  The  crowded  condition  of  the 
to\vns,  due  to  frequent  booms  and  the  immense 
amount  of  operations  being  conducted,  is  well  known 
to  all  who  have  had  to  visit  these  towns.  To  relieve 
this  condition,  the  Pullman  Company  was  requested 
to  send  in  the  cars  that  were  taken  ofi^  the  regular 
runs  during  the  coal  shortage,  and  permit  their  use 
as  rooming  houses.  Whether  or  not  this  will  be  car- 
ried out  before  the  resumption  of  the  regular  train 
schedules  at  the  end  of  the  coal  strike  is  a  question. 


Names  and  Claims 

"Modesty  of  nomenclature  is  not  a  prominent  fea- 
ture in  the  mines,"  wrote  Mark  Twain.  But  if  ex- 
travagance once  ran  riot  in  the  naming  of  newly 
staked  claims  a  reason  can  readily  be  found  for  it 
in  the  exuberance  and  optimism  of  the  locator,  for 
no  prospector  was  ever  a  pessimist.  But  the  names 
of  mining  properties  are  often  more  fantastic  than 
extravagant.  Here  royalty  is  most  popular.  One 
notes  the  Copper  Queen,  the  Chloride  Queen,  and  the 
Indian  Queen,  and  as  for  kings  there  are  moi'e  of 
them  in  American  camps  than  in  all  of  Europe.  As 
one  glances  over  the  "Mines  Handbook"  almost  any- 
thing, it  seems,  will  serve  for  christening  a  claim. 
The  same  may  be  said  of  oil  companies.  "A  good 
name  is  more  to  be  valued  than  fine  gold,"  quoth 
Solomon,  and  all  good  business  men  will  agi-ee.  The 
name  of  a  successful  firm  is  a  valuable  asset.  Oc- 
casionally a  fledgling  attempts  to  do  business  on  the 
strength  of  its  hitherto  unheard-of  name.  Thus  the 
Money  Oil  Co.  of  Temple,  Tex.,  advertises,  "Shares 
are  now  $10  each .  Liberty  bonds  taken  at  face  value. 


A  single  share  may  be  worth  $200  in  less  than  six 
months.  One  thousand  dollars  that  was  invested  in 
the  Texas  Company  fifteen  years  ago  is  now  $60,000, 
besides  handsome  dividends  paid  in  the  meantime. 
We  expect  to  do  better  in  much  less  time  because  we 
are  already  the  Money  Oil  Co.  of  Temple,  Tex." 


War  Over  Core  Drilling 

A  recent  controversy  between  stock  brokers  as  to 
diamond  drilling  and  its  proper  field  and  results  en- 
livened the  columns  of  the  "Boston  Post"  this  fall. 
The  cause  and  result  of  this  strife  are  not  known  to 
us.  The  parties  involved  were  certain  brokers  deal- 
ing in  Hecia  Divide  stock  and  a  mysterious  "mining 
expert,"  who  took  for  his  text  "The  Fallacy  of  Core 
Drilling."  Announcing  the  receipt  of  assay  results 
sho\ving  free  gold  discovered  in  core  drilling  on  the 
Hecla  Divide  property,  where  only  silver  was  ex- 
pected, the  brokerage  house  of  John  E.  Allen  adver- 
tised as  follows: 

The  news  is  so  good  it  is  beyond  our  predictions  and  expec- 
tations. The  unexpected  find  of  fine  free  gold  showing  in 
the  core,  10  feet  below  silver  values — the  approach  of  the 
drill  to  what  is  believed  to  be  an  intersection  of  veins — the 
tendency  of  the  drill  to  prove  up  an  important  extension  of 
the  proven  mineralized  area  of  Divide — they  show  beyond  all 
question  the  value  of  the  core  drill  in  the  Divide  formation. 

ExceiT)ts  from  the  "mining  expert's"  statements 
run  thus: 

Boring  from  underground  points  by  diamond  drills  is  done 
in  many  mines  in  search  for  parallel  knowTi  orebodies,  or  to 
locate  the  walls  of  known  wide  orebodies,  but  I  do  not  con- 
sider it  practical  to  core-drill  with  no  given  point  or  object 
in  view. 

I  have  followed  with  a  great  deal  of  interest  the  drilling 
on  Chino  property  and  this,  as  everyone  knows,  who  has 
followed  mining,  is  a  so-called  sugar  bowl  fomiaion.  Over 
a  million  dollars  was  spent  drilling  Chino  but  not  one  cent 
would  have  been  spent  drilling  Chino  unless  it  was  to  prove 
out  the  extent  of  known  orebodies. 

The  promoter  always  chooses  the  lines  of  least  resistance, 
and  in  the  past  and  in  the  present,  it  is  the  most  natural 
thing  for  anyone  promoting  a  company,  who  is  using  core 
drilling  to  announce  that  they  have  struck  ore.  I  do  not 
wish  to  deal  in  personalities;  I  did  not  nor  do  not  intend  to, 
but  it  seems  to  me  that  a  certain  promoter,  financing  some 
core  drilling  has  found  ore  pretty  quickly  in  an  unproven 
field  in  their  first  drill  hole  after  my  articles  started. 

Another  broker  entered  the  controversy  with  the 
following : 

We  can  say  confidently  the  core  drilling  treatises  which 
have  been  running  in  these  columns  are  the  advertisements 
of  Thomas  \V.  Lawson. 

The  allegation  as  to  this  identification  was  neither 
admitted  nor  denied.  Our  attention  was  called  to 
this  debate,  which  continued  for  some  time,  by  a 
prominent  machinery  house,  who  said  in  their  letter : 

We  all  know  that  the  De%-il  can  quote  scripture  for  his 
o%\'n  purposes,  and  that  stock  brokers  can  pervert  legitimate 
mining  methods  to  defraud  investors.  On  the  other  hand, 
the  assumption  of  "mining  expert"  that  the  diamond  drill 
is  never  used  to  prospect  for  "unknown  orebodies,"  is  a  trifle 
unwarranted,  considering  the  many  millions  of  dollars  that 
have  been  spent  in  developing  new  districts  with  the  diamond 
drill. 
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A  THEORY  has  been  advanced  that  the  perilous 
condition  under  which  humanity  is  now  labor- 
ing is  the  result  of  man  having  prematurely 
thrust  upon  his  limited  field  of  action  the  immense 
potential  energies  stored  up  by  nature,  before  he 
was  fully  prepared  for  their  understanding  and  ulti- 
mate utility. 

The  enormous  reactions  let  loose  on  the  compara- 
tively small  surface  of  the  earth  where  human  life 
evolved  were  bound  to  make  it  a  battleground  in  the 


MAURICE  ALTMAYER 

face  of  unorganized  and  unintelligent  effort.  A  large 
proportion  of  mankind,  in  its  present  state,  seems 
more  adapted  to  live  an  agricultural  life,  which  the 
surrounding  physical  conditions  tend  to  make  more 
fitting  for  the  average.  A  small  portion,  however, 
has  rushed  into  the  vortex  of  progress  during  the 
recent  period  of  man's  evolution  into  what  may  be 
called  "An  Era  of  Industry."  This  new  period,  with 
all  its  marvelous  achievements,  was  made  possible 
by  the  unlimited  forces  nature  has  placed  at  our 


disposal,  of  which,  howevei",  we  have  not  fittingly 
availed  ourselves  by  studies  proportionate  with  the 
prolonged  and  slow  advance  of  intelligence  in  the 
world. 

Though  it  is  not  the  object  of  this  article  to  dwell 
upon  such  philosopliical  considerations,  nevertheless, 
they  may  serve  as  a  suitable  introduction  to  the 
study  of  the  mineral  resources  of  one  of  the  world's 
most  prominent  communities.  Let  us  pass  in  brief 
review  some  of  the  principal  mineral  wealths  of 
France  and  examine  how  their  future  may  bear  upon 
the  industrial  and  agi'icultural  prospects  of  that 
country. 

Coal  and  Coke 

In  accordance  with  our  preface,  let  us  speak  fii'st 
with  that  mainspring  of  success  at  the  present 
time — that  is,  "His  Majesty  King  Coal,"  the  leading 
factor  for  general  progress  of  a  nation.  In  second 
place,  but  with  a  brilliant  future,  shall  come  his  valu- 
able partner,  "Hydraulic  Power,"  from  which  later 
on  the  largest  resources  may  be  expected. 

It  is  well  known  that  prior  to  the  Great  War 
France's  coal  output  amounted  approximately  to 
41,000,000  tons.  'The  requirements  were  about  61,- 
000,000  tons,  so  that  20,000,000  tons  had  to  be  im- 
ported. Most  of  this  tonnage  came  principally  from 
England,  and  the  rest  from  Germany  and  Belgium. 

The  main  center  of  production  in  France  is  in  the 
departments  situated  in  the  North,  and  they  pro- 
duced three-quarters  of  the  output.  This  rendered 
France  very  vulnerable.  Germany,  which  had 
planned  during  forty  years  to  make  a  war  of  organ- 
ized "Weltenergie,"  did  not  hesitate  to  capture  this 
territory,  increasing  her  share  of  potential  and  de- 
priving France  of  25  per  cent  of  her  coal  power. 
Thanks  to  strenuous  efforts,  her  remaining  15,- 
000,000  tons,  that  is  10,000,000  in  the  uninvaded 
North  and  5,000,000  in  the  rest  of  the  country,  were 
gradually  increased,  until  in  1918  nearly  30,000,000 
tons  was  thus  produced.  At  the  same  time,  how- 
ever, GeiTnans  were  systematically  and  scientifically 
destroying  the  French  mines  in  prevision  of  their 
ultimate  withdrawal.  These  coal  fields  will  not  be 
again  in  full  working  order  before  eight  to  ten 
years — some  experts  say  even  more.  It  is  calculated 
that,  owing  to  increased  wants  over  the  period  of 
reconstruction,  France  will  be  short  about  40,000,000 
tons  of  coal  annually  for  some  years  if  her  prosperity 
is  to  grow  on  the  same  footing  as  that  anticipated 
from  the  unmolested  industry  of  her  chief  neighbor. 

The  much-spoken-of  basin  of  the  Sarre  can  just 
supply  the  extra  7,000,000  to  8,000,000  tons  that 
were  necessary,  before  the  war,  to  returned  Alsace- 
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Lorraine.  It  is  only  fair  that  these  districts  should 
continue  to  be  supplied,  as  they  were  before  the  war, 
from  territories  geographically  and  economically  con- 
nected. Prior  to  the  war  statistics  show  that  Alsace- 
Lorraine  required  more  than  11,000,000  tons.  Un- 
fortunately, the  Peace  Treaty  did  not  allow  the  whole 
occupation  of  Westphalia.  In  this  manner  a  part  of 
its  coal  output  could  have  been  controlled  and  re- 
tained "effectively"  as  a  compensation  for  the  syste- 
matic destructions  of  the  coal  fields  of  Northern 
France. 

Effect  of  Coal  Shortage  on  the  Making  of  Pig  Iron 

We  shall  see,  further,  how  the  pig-iron  situation 

will  be  affected,  as  the  principal  shortage  lies  with 

the  supply  of  coking  coal.    Taking  1913  figures,  the 

position  can  be  summarized  in  the  following  manner : 

FRENCH  COAL  PRODUCTION 

Output  before  the   war _ „ 41,000.000 

Returned   Lorraine's  output _ _.  3,800,000 

Total    _ _ 44,800.000 

COAL  CONSUMPTION 

Pre-war    consumption    61,000.000 

For  returned  Lorraine  _ _ 11,000.000 

Increased   requirements    „ 13,000,000 

Total     - _. _ _ 85,000,000 

This  table  shows  the  40,000,000  tons  deficit, 
assuming  that  the  desti'oyed  regions  are  at  pre-war 
nomial  output.  Some  authors,  as  explained  in  a  very 
complete  and  extensive  report  published  by  the 
Fi'ench  Ministry  of  Commerce,  contemplate  the  pos- 
sibility of  reducing  the  shortage  to  37,000,000  tons. 
But  the  latest  developments  of  the  world's  restricted 
coal  production  do  not  provide  much  gi'ound  for  hope 
in  regard  to  provisioning  France. 

During  the  war,  on  the  contrary,  thanks  to  the 
Allied  co-operation,  we  i-ead  in  the  report  mentioned 
that  the  following  aggi-egate  quantities  were  im- 
ported: 

Tons 

1915  _ _ „..  40,000.000 

1916  _ _ 42,500.000 

1917  „..„ _ 47.400,000 

Presumably,  as  Great  Britain  and  the  United 
States  had  to  stop  practically  all  large  exports,  these 
figures  are  going  to  dwindle  to  almost  nothing. 

France  will  not  only  have  to  face  the  calculated 
deficit  of  37,000,000  tons,  but  also  the  accrued  short- 
age due  to  the  present  reduced  production  conse- 
quent to  shorter  hours,  as  well  as  the  total  lack  of 
production  of  the  destroyed  regions.  It  is  doubtful, 
also,  whether  even  reasonable  redi'ess  in  fuel  will  be 
obtained  unless  it  be  enforced. 

The  question  of  the  coke  situation,  being  tied  to 
the  pig-iron  industry,  will  be  taken  up  under  that 
heading. 

Hydraulic  Power 

Of  all  the  European  states,  France  has  apparently 
the  largest  share  in  hydraulic  power.  The  amount 
that  can  be  obtained  from  the  mountain  districts 
aggi-egates  about  8,000,000  hp.,  one-half  being  situ- 
ated in  the  Alps  and  the  rest  divided  between  the 
Pyrenees,  the  Massif  ^Central,  the  Jura,  and  the 
Vosges.  Before  the  war,  about  750,000  hp.  was  in 
use;  350,000  being  employed  for  producing  power 
and  400,000  for  electrochemical  and  electrometallur- 
gical  work.  During  the  war  about  450,000  hp.  was 
installed  and  350,000  hp.  in  progress,  so  as  to  be 


ready  to  run  during  1919-1920.    Next  year  it  may  be 
safely  expected  that  1,600,000  hp.  will  be  available. 

An  additional  supply  is  expected  from  the  fall  of 
rivers  such  as  the  Rhone  and  the  Rhine,  totaling 
another  million.  But  all  this  will  take  time,  and,  to 
be  in  a  position  to  pull  through  during  the  next  few 
bad  years,  one  sees  France  should  receive  consider- 
able assistance  to  help  her  industries  if  she  is  to 
make  proper  headway.  Rapid  progress  in  her  indus- 
trial function  would  naturally  entail  a  resumption 
of  good  economic  conditions,  which  would  be  at  once 
reflected  upon  her  exchange.  Thereafter,  matters 
would  naturally  adjust  themselves  and  the  world 
would  benefit  by  such  circumstances. 

Iron  Industry 

The  iron  industry  will  be,  by  far,  the  gem  of 
France  and  its  rich  development  a  reward  which 
will  but  partly  redeem  the  severe  and  unjust  material 
losses  sustained  by  her  people  and  her  land  at  the 
hands  of  "Kultur."  France  produced,  before  the 
war,  about  22,000,000  tons  of  iron  ore.  Germany  ex- 
tracted 36,000,000  tons,  including  what  came  out  of 
annexed  Lorraine.  With  the  whole  of  this  province 
restored,  France  will  have  a  capacity  of  more  than 
43,000,000  tons  of  ore  under  pre-war  conditions. 

Lorraine  Ore  Reserves 

In  regard  to  ore  reserves  in  sight,  Lorraine  alone 
stands  for  about  5,630,000,000  tons,  one-third  of 
which  is  siliceous  ore,  the  other  two-thirds  being 
basic.  This  does  not  take  into  account  either  the 
Normandy  or  the  Anjou  undeveloped  resources.  Pos- 
sibly the  latter  may  correspond  to  a  still  much  larger 
tonnage.  Much  hope  is  laid  upon  future  trading  in 
these  ores  with  Great  Britain  on  the  basis  of  an  ex- 
change of  ore  for  coal  and  coke.  However,  this  iron 
ore,  which  is  a  52  to  55  per  cent  hematite,  with,  say, 
0.6  per  cent  phosphorous,  involves  basic  treatment, 
and  some  considerable  modifications  in  the  orienta- 
tion of  the  British  steel  works  must  take  place  if 
these  works  are  to  adapt  themselves  to  carrying  on 
the  basic  process.  Further  fields  of  iron  ore  are  said 
to  have  been  ascertained  in  Savoy  and  Dauphine. 

Naturally,  all  this  wealth  in  iron  ore,  which  is 
France's  main  asset,  cannot  be  properly  exploited  if 
the  required  amount  of  coke  is  not  available.  The 
making  of  pig  iron  from  only  one-half  of  Lorraine's 
output,  which  is  over  21,000,000  tons,  would  entail 
a  consumption  of  more  than  12,000,000  tons  of  coke, 
and  this  figure  does  not  account  for  any  futui-e  de- 
velopment in  Normandy  or  Anjou.  It  is,  therefore, 
evident  that,  with  a  view  to  helping  France  during 
the  next  few  years,  coal  and  coke  must  be  imported 
from  the  countries  of  their  fortunate  producers  in 
considerable  quantities  and  under  reasonable  condi- 
tions. 

Handicap  of  Heavy  Freight  Charges 

If  we  figure  on  coal  being  sent  from  the  United 
States  at  the  prevailing  rates  of,  say,  about  $30  per 
ton  for  c.i.f.  delivered  to  French  ports,  such  piice 
would  be  prohibitive  for  the  iron  industi'y.  Any 
quantities  which  might  be  imported  for  domestic  use, 
even  under  such  adverse  conditions,  would  release 
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in  Fi-ance  a  corresponding  tonnage  for  her  industrial 
pui-poses.  The  stumbling  block,  however,  is  the  cost 
of  freight,  which  figures  in  the  above  price  at  times 
as  much  as  $22  to  $23  per  ton.  Therefore,  the  freight 
question  regulates  this  issue,  as  it  does  many  others. 
The  sound  provisioning  of  France  will  largely  de- 
pend, once  normal  conditions  of  output  have  been 
resumed  everywhere,  upon  reasonable  and  adequate 
freight  facilities. 

A  well-balanced  resumption  of  the  French  indus- 
try, and  France's  renaissance,  is  tied  to  the  manner 
in  which  prompt  supplying  of  coal  and  coke  shall  be 
organized.  Thus  the  French  iron  trade  may  be 
fostered  in  conjunction  with  American  aid  to  mutual 
advantage.  Working  on  the  same  basis  as  antici- 
pated in  the  development  of  an  iron  ore  trade  with 
England,  large  freighters  could  be  made  to  take  ore 
to  the  United  States  and  return  with  coal  and  coke. 
This  system  of  operating  the  transfer  of  coal  should 
substantially  alleviate  the  burden  of  the  fuel  pur- 
chase and  thus  avoid  always  hitting  a  convalescent 
exchange,  an  item  which  should  be  safeguarded  in 
every  possible  way. 

Iron  Ore  Resources  of  French  Colonies 
In  all  the  above  considerations  nothing  was  men- 
tioned regarding  the  iron-ore  resources  of  the  French 
colonies.  Very  important  beds  of  ore  have  been  ex- 
ploited in  Algeria,  and  others  of  gi'eat  magnitude 
have  been  wilfully  neglected,  owing  to  anti-progres- 
sive politics  during  many  years  of  stagnation.  In 
1913  Algeria  exported  1,366,000  tons  of  ore. 

Tonkin  and  certain  African  colonies  are  known  to 
possess  much  ore  yet  undeveloped.  In  the  future  it 
is  expected  that  R-ance  alone  will  have  at  least  17,- 
000,000  tons  of  ore  available  for  export.  In  addition 
to  this,  1,250,000  tons  of  pig  iron,  plus  2,000,000  tons 
of  steel,  mostly  made  by  the  basic  process,  could  be 
exported. 

It  may  be  said  that  the  success  of  electric  steel 
has  been  most  satisfactory  in  France  during  recent 
years,  the  production  always  increasing  until  1918, 
when  it  reached  60,000  tons. 

Feno-AUoys  Industry 
Before  ending  this  short  resume  something  should 
be  said  of  the  important  industry  of  the  fen-o-alloys 
connected  both  with  iron  and  the  general  use  of  elec- 
tric practice  for  most  of  these  products. 

A  good  many  ferro-alloys  are  produced  success- 
fully in  France,  principally  in  the  electric  furnace. 
The  making  of  ferromanganese,  for  instance,  has 
been  a  valuable  asset  to  electric-fumace  practice,  as 
has  the  use  of  molten  ferromanganese  prepared  in 
the  electric  furnace  for  the  treatment  of  steel. 

The  French  Electrometallurgical  Works  of  Savoy 
and  Dauphine  have  a  world-wide  reputation  in  re- 
gard to  the  making  of  all  sorts  of  ferro-alloys,  such 
as  ferrosilicon  and  ferrochrome,  particularly  the  low- 
carbon  quality,  for  which  there  was  a  great  demand 
during  the  war.  Ferrotungsten  of  diflFerent  grades, 
ferromolybdenum,  ferronickel  and  others  used  in  con- 
nection with  the  making  of  high-speed  steel  and 
armor  plate,  are  turned  out  in  increasing  quantities. 
Some  promising  export  trade  has  already  taken  place 


in  regard  to  these  products.  Though  France  must 
import  most  of  the  ore  wanted  for  making  these 
ferro-alloys,  she  is  well  provided  in  regard  to  chrome 
ore  and  nickel  ore,  having  in  1913  nearly  40  per  cent 
of  the  world's  supply  of  the  former  and  more  than 
17  per  cent  of  the  latter. 

Under  the  stimulus  of  war  needs,  tungsten  was 
found  in  France  to  the  extent  of  200  to  300  tons  per 
annum,  and  Tonkin  offers  excellent  prospects  for 
this  valuable  metal,  which  may  release  France  from 
purchasing  abroad  large  amounts  of  tungsten  ores. 
The  French  plants  making  a  specialty  of  using  the 
electric  furnace,  and  the  companies  or  groups  of 
companies  engaged  upon  these  operations  are  now- 
assuming  a  leading  importance.  A  parallel  might 
be  established  between  these  industries  and  those  of 
the  Niagara  Falls  district  in  the  United  States  and 
Canada. 

The  Fi'ench  companies  have  spread  their  activities 
abroad.  In  this  manner  important  French  interests 
are  established  in  Norway,  where  quite  a  number  of 
materials,  sucli  as  nitric  acid,  nitrites,  cyanamide, 
ferro-alloys,  and  aluminum  works  are  using  the 
water  power  of  that  counti-y.  These  plants  have 
proved  a  substantial  asset  during  the  war  for  the 
supplies  of  raw  materials  of  that  description  to  the 
Allies. 

A  short  review  might  be  given  of  the  principal 
other  metals  in  which  French  industry  has  gi'eat 
interest  for  its  future. 

Copper 

Copper  is  one  of  the  main  materials  France  must 
purchase  abroad,  mainly  from  the  United  States. 
However,  French  companies  control  some  output  in 
Lower  California,  in  Servia,  and  in  South  America. 
Some  French  colonies  have  also  copper  ores  in  prom- 
ising amounts,  principally  in  Africa.  In  speaking 
of  the  fields  in  which  co-operation  with  American 
financial  and  technical  aid  might  prove  of  great 
value,  due  consideration  should  be  given  to  studying 
the  means  of  developing  French  copper  resources. 
Sales  of  copper  to  France  in  1913  amounted  to 
103,000  tons,  which  came  mostly  from  the  United 
States.  During  the  period  of  reconstruction  it  may 
be  assumed  that  the  requirements  would  increase  to 
125,000  tons  of  metal,  which  is  now  worth  about 
$440  per  metric  ton.  The  purchase  of  this  material 
at  the  present  rate  of  exchange  of  nearly  lOf.  to  the 
dollar  would  require  more  than  one-half  billion 
francs,  which  at  present  w-ould  have  to  he  covered 
by  credits.  This  burden,  coming  in  addition  to  the 
enormous  payments  to  be  met  for  other  large  pur- 
chases, such  as  for  cotton,  wheat,  oil,  and  other 
needed  commodities,  to  name  only  some  of  the  prin- 
cipal ones,  would  render  France's  financial  situation 
very  precarious. 

All  these  costly  transactions  would  contribute  to 
lower  the  exchange,  and  any  plan  that  will  release 
France  from  getting  too  many  supplies  of  that  de- 
scription from  abroad  will  be  to  the  ultimate  benefit 
of  those  interested  in  her  complete  economic  restora- 
tion.    In  the  case  of    copper  what  is  meant  to  be 
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conveyed  is  that  it  would  be  far  more  interesting 
at  present  to  see  France  supplied  out  of  her  own 
mines  and  plants,  if  such  could  have  been  built  and 
made  to  produce  along  American  methods  and  with 
American  machinery,  giving  large  outputs  as  well  as 
with  the  collaboration  of  technical  men  in  an  indus- 
try in  which  the  Americans  have  proved  their  mas- 
tery. The  example  of  the  Katanga  proposition  in 
the  Belgian  Congo  is  highly  instructive,  and  might 
promote  in  the  French  neighboring  fields  promising 
undertakings  along  the  lines  submitted  above. 

In  fact,  any  scheme  which  will  consolidate  the 
general  economic  position  of  France  in  developing 
any  branch  of  her  industries  or  in  trading  will  ma- 
terially improve  the  situation  of  the  countries  who 
have  lent  her  considerable  capital.  Small  profits 
exerted  from  a  buyer  in  an  imperiled  state  do  not 
weigh  much  as  compared  with  the  benefit  derived 
from  the  strengthening  and,  in  the  end,  the  ultimate 
cure  of  a  prospective  excellent  customer.  There  is 
no  doubt  that  such  considerations  ai'e  receiving  the 
competent  attention  of  eminent  men  on  both  sides 
of  the  ocean,  and  that  steps  are  being  considered  to 
bring  about  those  valuable  connections  that  should 
promote  satisfactory  results. 

Lead 

France  is  in  a  good  position  in  regard  to  lead. 
First,  she  produced  about  30,000  tons,  against  a  con- 
sumption of  108,000  tons,  in  1913.  Furthermore, 
the  Spanish  output,  to  a  large  extent,  is  produced  by 
a  group  of  companies  with  a  majority  of  French  in- 
tei'ests.  Therefore,  as  the  Spanish  output,  which  can 
be  brought  up  to  180,000  tons,  could  be  partly 
diverted  to  France  to  satisfy  her  requirements,  this 
condition  of  affairs  would  be  satisfactory,  as  part  of 
the  profits  would  ultimately  revert  to  French  share- 
holders. 

The  French  colonies  aflford  excellent  prospects. 
Out  of  85,000  tons  of  lead  ores  available  for  France, 
Algeria,  and  Tunis  together  supply  70,000  tons.  It  is 
thought  that  France,  later  on,  may  expect  to  obtain 
altogether  135,000  tons  of  lead  ores,  from  which 
80,000  tons  of  metal  can  be  extracted.  As  to  any 
balance  needed,  Spain  can  supply  it  to  advantage. 

Some  of  the  French  lead  plants  and  refineries  are 
up  to  date,  and  information  has  been  given  out  that 
one  of  the  leading  French  companies  has  taken  ex- 
pert advice  from  American  specialists  in  the  design 
of  lead  works,  an  example  well  worthy  of  reflection. 

Zinc 

The  zinc  situation  in  France  can  be  gaged  from 
pre-war  figures.  In  1913,  France  consumed  78,000 
tons  of  zinc  and  produced  nearly  68,000  tons.  Any 
surplus  can  be  obtained  from  Belgium,  which  has  a 
large  refining  capacity  and  a  well-organized  import 
trade  of  zinc  ores  through  Antwerp.  A  setback  oc- 
curred in  that  country  during  the  wai%  but  conditions 
will  be  resumed  rapidly  both  in  France  and  in  Bel- 
gium, as  the  zinc  interests,  which  often  work  with 
those  of  the  lead  industry,  will  see  that  operations 
are  carried  out  normally  as  soon  as  possible. 

A  bright  future  for  zinc  ores  may  be  anticipated, 
thanks    to  the  resources  of    the    French  colonies. 


Algeria,  and  Tunis  have  been  steadily  improving 
their  resources,  and  Tonkin  is  likely  to  bring  a  con- 
siderable contribution  to  the  tonnage  of  zinc  ores 
exploited  under  French  control.  Although  this  ore 
can  be  better  exported  from  Tonkin  to  the  nearer 
centers  of  treatment  than  to  France,  a  certain 
amount  may  be  brought  to  the  motherland  for  reduc- 
tion, whereas  the  larger  bulk  of  the  tonnage  ex- 
tracted will  be  treated  on  the  spot.  It  is  anticipated 
that  France  will  consume,  later  on,  about  130,000 
tons  of  zinc  per  annum,  out  of  which  from  100,000 
to  110,000  tons  will  be  obtained  from  ores  extracted 
from  French-owned  mines. 

Aluminum 

France  is  in  an  exceptional  situation  in  regard  to 
aluminum,  owing  to  the  extensive  bauxite  ore  beds 
situated  in  the  south  of  France.  In  1913  she  pro- 
duced 309,000  tons  of  ore,  of  which  168,000  tons 
was  exported.  Nevertheless,  France  could  manage  to 
produce  21  per  cent  of  the  world's  aluminum  output 

The  impetus  given  to  the  aluminum  industry . 
because  of  the  many  applications  of  this  metal  which 
were  developed  during  the  war  makes  France  very 
confident  in  her  valuable  resources  concerning  this 
industry.  The  companies  which  control  it  are  of 
comparatively  recent  formation  and  have  built  it  on 
modern  lines  and  in  a  thoroughly  modem  spirit  of 
enterprise.  Their  experienced  directors  and  engi- 
neers are  extremely  active  and  prompt  to  lead  the 
way  in  regard  to  any  possible  technical  improve- 
ments or  economical  developments  in  matters  of 
general  export  policy. 

As  previously  explained,  with  regard  to  ferro- 
alloys and  the  other  industries  of  the  electric  fur- 
nace, the  aluminum  group  is  an  important  factor  of 
prosperity,  as  its  influence  spreads  over  many 
branches  of  the  chemical  industries  as  well  as  those 
supplying  agriculture  with  the  materials  favoring 
production  of  the  soil. 

Phosphates  and  Potash 

Mention  should  be  made  of  the  resources  of  Fi-ance 
in  regard  to  mineral  fertilizers,  of  which  there  is  a 
large  reserve  at  hand,  both  at  home  and  in  the 
French  colonies.  Phosphates  are  obtainable  princi- 
pally from  Tunis,  whence  much  is  exported  abroad, 
America  being  a  large  customer  for  this  material. 

As  to  potash,  the  undeveloped  mines  of  Alsace  will 
provide  in  the  near  future  large  quantities  for  export. 
This  question  has  been  ably  and  thoroughly  set  forth 
in  an  interesting  report  published  under  the  direction 
of  the  Bureau  of  Mines  in  Washington  by  Frank  K. 
Cameron,  entitled  "The  Alsatian  Potash  Industry." 
This  contribution  fully  explains  the  question  of  pot- 
ash in  France  and  the  wealth  it  will  give  to  this 
country. 

Conclusions 

The  above  particulars  and  considerations  give  but 
a  rapid  glance  at  some  of  the  vital  problems  which 
are  facing  France  in  this  period  of  crisis.  The  article 
is  merely  an  attempt  to  describe  to  the  American 
reader  a  few  of  the  means  at  her  disposal  to  resume 
her  position  and  rank  in  the  world's  activity  toward 
progress  and  better  times. 
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When,  after  this  critical  period,  all  liberal  nations 
decide  to  pull  together  in  a  concerted  and  organized 
effort,  France,  with  the  friendly  and  foresighted  help 
of  the  United  States,  surely  will  rank  among  the 
very  first,  more  gloriously  than  ever. 


Wolfram  Mining  In  China 

Attempts    at  Government    Monopoly    and    Extortionate 

Taxes  Retard  Development     Militarism  Throttling 

Industrial  Progress-  Sources  of  Supply, 

Production  and  Analyses 

BY    C.    Y.    WANG 
Hankow.    China 

Written  exclusively  for   The  Journal      ' 

WOLFRAM  was  known  to  exist  in  China  be- 
fore the  Great  War,  but  had  not  received 
its  due  attention  until  its  demand  as  a  prominent 
war  metal  in  Europe  and  America  gave  impetus  to 
the  Chinese  people  in  its  search.  Companies,  or, 
rather,  in  most  cases,  combinations  of  a  few  individ- 
uals, sprang  up  like  mushrooms.  Their  representa- 
tives swarmed  the  interior,  one  agent  trying  to  out- 
bid the  other,  in  bargaining  with  the  miners,  who 
are  mostly  fanners  using  their  spare  moments  to 
work  for  this  mineral.  There  are  a  few  cases  of 
properly  incorporated  companies  trying  to  do  some 
serious  work  in  opening  up  some  quartz  veins,  which 
operation,  however,  was  not  as  profitable  as  buying 
from  the  natives. 

Governments  Attempts  to  Control  Output 

The  military  government  of  the  Southern  prov- 
inces, as  well  as  the  Peking  government,  got  wind 
of  the  profit  accrued  from  this  new  industry,  and 
both  were  tempted  to  get  something  out  of  it.  The 
Northern  government,  that  is,  the  Peking  govern- 
ment, declared  it  a  government  monopoly,  but  as 
such  it  has  had  only  a  nominal  existence,  and  the 
Southern  government,  that  is,  the  military  govern- 
ment, finding  a  strong  opposition  from  the  people 
to  the  granting  of  monopoly  to  a  few  privileged 
individuals,  who  had  tried  hard  to  manceuver  the 
undertaking  to  their  own  self-interest  by  bribing  the 
official  class,  found  it  worth  while  to  impose  a  heavy 
tax  to  replenish  the  empty  treasury. 

Meanwhile,  various  military  leaders,  always  on  the 
lookout  for  more  money,  stretched  out  their  ten- 
tacles, and  through  their  subordinates,  wrung  taxes 
from  any  wolfram  cargo  passing  through  their  so- 
called  spheres  of  action.  This  high-handed  action, 
although  provocative,  can  be  excused  as  a  military 
exigency;  but  it  is  depreciation,  pure  and  simple, 
on  the  part  of  the  official  class  to  make  the  pro- 
cedure of  obtaining  the  transportation  permit,  with- 
out which  the  cargo  is  liable  to  seizure,  long  and  tire- 
some. Without  money  to  stimulate  the  officials,  in- 
fluence with  some  military  upstarts,  time  to  waste, 
and  the  patience  of  a  Job,  one  would  better  try  to 
hunt  tiger  in  New  York  City  than  to  try  to  put  a 
hand  in  this  industry.  This  serves  as  an  example 
as  regards  the  condition  of  mining,  as  it  exists  today 
in  China. 


The  root  of  this  state  of  aif  airs  lies  in  militarism ; 
and  if  one  wants  to  see  an  illuminating  aspect  of  it 
let  him  come  to  China.  China  needs  a  thorough 
clean-up;  and  I  believe  the  time  has  come  for  it.  for 
popular  feeling  against  the  military  hierarchy  which 
forms  a  standing  obstacle  to  all  industries,,  above 
all,  that  of  mining,  is  running  high. 

The  following  are  the  wolfram-producing  dis- 
ti'icts : 

Hunan  Province — Yu  Shing,  Yee  Chang,  Tze  Hing, 
Pun  Hsien,  and  Lin-mo. 

Kiangsi  Province — Ta  Yu,  Nan  Kang,  Sheng  Yen, 
Nan  On,  and  Shung  Yee. 

Kwangtung  Province — Lok  Chang,  Yung  Yuen, 
Wai-chow,  Sining,  and  Chung  Fa. 

Chili  Province — Chin  On,  Fu-ning,  and  Lin  Yu. 

The  wolfram  production  for  1918  was  as  follows: 

Tons 

Hunan    _ 1.138 

Kianj^si     _ „ 2.200 

Kwangtung     _ __ 1,000  (  7  ) 

Chili     „ 200  (  T  ) 


Total  _ 4,B38 

In  Kwangtung  Pi'ovince,  the  average  purchase 
price  at  t'le  mines  was  ?20  to  S40  (Mex.)  per  picul 
(16.8  piculs  to  1  ton  of  2,240  lb.)  of  between  60  to 
65  per  cent  WO,.  To  this  price  must  \x  added  S14 
(Mex.)  per  picul  for  various  taxes  and  transporta- 
tion charges  to  Canton.  Export  duty  from  Canton  to 
foreign  ports  was  about  $100  (Mex.)  per  ton. 

At  present,  owing  to  the  slump  in  the  market,  the 
price  in  Canton  varies  from  $18  to  $22  (Mex.)  per 
picul.  Obviously,  at  the  present  moment,  the  indus- 
try is  at  a  standstill ;  and  not  until  there  is  improve- 
ment in  the  market  and  the  suspension  of  the  too- 
exacting  military  taxes  will  there  be  hope  for  fur- 
ther revival  of  the  mining  of  wolfram.  As  it  is,  no 
one  can  make  anything  at  less  than  $30  (Mex.)  per 
picul  at  Canton. 

It  has  been  estimated  that  at  the  beginning  of 
1919  there  were  in  stock  unsold  about  400  to  500 
tons  of  ore  in  Canton  and  about  700  to  800  tons  in 
Kiangsi  Province. 

Most  of  the  woi'kings  are  in  gravels,  in  soils  and 
in  decomposed  rocks.  In  few  localities  there  are 
workings  in  quartz  veins,  the  country  rock  being 
granite  and  its  overlying  rock.  The  width  of  the 
veins  varies  considerably,  from  a  few  inches  to  a 
few  feet.  At  the  same  time,  there  is  great  uncer- 
tainty as  regards  the  percentage  content  of  the  min- 
eral wolframite  in  the  run-of-mine. 

All  workings  are  operated  by  manual  labor,  and 
concentration  is.  either  done  by  hand-picking  of  large 
pieces  or  hand-sluicing  of  the  small  pieces. 

The  following  shows  a  few  representative  analyses 
of  the  different  grades  of  concentrates  obtained  from 
the  dift'erent  localities: 


— Kwanstune  Ore 

-Hunan  Ore — 

-Kiang    Si 
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1 

2 

3 

4 
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Handling  of  High  Explosives  in  War  Time  * 

Hundreds  of  Thousands  of  Tons  of  Ammunition  Shipped  from  the  Port  of  New  York  W^ithout 
Accident  -Heroic  Service  of  the  Picked  Men  of  the  Coast  Guard 

BY  CAPTAIN  GODFREY  L.  GARDEN.  U.   S.  COAST  GUARD 
Captain  of  the  Port  of  New  York  during  the  Great  War 
Written   exclusively   for   The  Journal 


NO  FEATURE  connected  with  the  forwarding  of 
munitions  to  ov^erseas  forces  during  the  years 
1917  and  1918  was  more  carefully  guarded  from 
the  public  than  the  loading  of  high  explosives.  The 
gi-eat  bulk  of  these  shipments  passed  through  the 
Port  of  New  York.  Single  ships  carried  cargoes  of 
TNT,  picric  acid,  and  smokeless  powder  exceeding 
five  million  dollars  in  value.  An  explosion  of  one 
of  these  vessels  in  New  York  Harbor  would  have 
meant  a  disaster  more  terrible  in  consequences  than 
even  the  one  at  Halifax. 

The  responsibility  with  regard  to  the  safe  loading 
and  expeditious  dispatching  of  all  explosives  coming 
forward  through  New  York  rested  with  the  United 


CAPTAIN  GODFREY  L.  GARDEN 

States  Coast  Guard,  and  the  Coast  Guard  officer 
directly  charged  with  supervising  and  enforcing  all 
rules  and  regulations  for  the  safeguarding  of  explo- 
sives on  water  craft  is  the  Captain  of  the  Port. 

Huge  Tonnage  of  Explosives  Shipped  from 
New  York 

During  the  period  from  Dec.  13,  1917,  to  the  end 
of  the  fiscal  year,  June  30,  1919,  there  was  super- 
vised at  New  York  the  handling  of  high  explosives  in 
bulk,  shells  loaded  with  high  explosives,  smokeless 
powder,  fulminates,  dynamite,  ammunition,  and  vari- 
ous explosive  accessories,  to  a  total  of  345,602.57 
tons.  In  all,  1,698  vessels  were  loaded  in  effecting 
this  movement.    Every  stage  of  the  process  of  hand- 


*The  facts   contained   in  this   article    are  here  made  public    for  the   first 
time.— EDITOR. 


ling  was  supervised  by  the  office  of  the  Captain  of 
the  Poit. 

No  accident  occurred,  and  not  one  life  was  lost. 

The  total  value  of  the  explosives  carried  on  the 
1,698  vessels  as  loaded  was  $547,953,143.32. 

The  heaviest  single  shipment  of  explosives  was 
by  the  steamer  "Honduras,"  which  cleared  for  Bor- 
deaux, France,  Feb.  26,  1918.  This  vessel  carried 
a  mixed  cargo  of  picric  acid,  powder,  and  guncotton 
of  a  total  weight  of  7,849,153  lb.  The  value  of  this 
cargo  was  $6,915,599.00.  The  next  heaviest  ship- 
ment was  by  the  steamer  "St.  Louis,"  which  cleared 
for  Cette,  France,  on  Jan.  18,  1918.  ^This  vessel  car- 
ried a  mixed  cargo  of  picric  acid,  TNT  and  smoke- 
less powder  to  a  total  weight  of  8,669,965  lb.  The 
value  of  this  cargo  was  $5,889,535.00. 

Prior  to  Feb.  26,  1918,  or  before  the  Espionage 
Act  provisions  in  re  jurisdiction  over  territorial 
waters  of  the  United  States  became  eflfective,  all 
rules  and  regulations  governing  anchorages  at  New 
York  were  promulgated  by  the  War  Department. 
These  rules  were  recommended  in  the  first  instance 
by  the  Chief  of  Engineers  of  the  Army,  and  when 
approved  by  the  Secretary  of  War  had  the  force  of 
statute  law. 

The  River  and  Harbor  Act,  approved  March  4, 
1915,  made  it  mandatory  for  the  Coast  Guard  to  en- 
force such  rules  at  New  York,  with  reference  to 
anchorages,  as  issued  by  the  Secretary  of  War.  In- 
cluded in  the  terms  of  the  anchorage  regulations 
were  rules  as  to  the  safeguarding  of  the  waters  and 
shipping  at  New  York.  These  rules  bore  directly  on 
the  handling  of  explosives. 

The  functions  previously  perfonned  by  the  War 
Department,  as  enumerated  above,  passed  to  the 
jurisdiction  of  the  Treasury  Department  under  the 
terms  of  the  Espionage  Act.  This  was  on  Feb.  26, 
1918.  The  representative  of  the  Treasury  Depart- 
ment charged  with  the  enforcement  of  the  anchor- 
age regulations  was  designated  Captain  of  the  Port 
for  the  Harbor  of  New  York  and  vicinity. 

The  winter  of  1917  was  rigorous  in  the  extreme. 
There  was  an  unusual  amount  of  ice  in  the  harbor; 
shipping  was  congested  for  want  of  sufficient  anchor- 
age gi'ound,  and  explosives  and  munitions  were  ac- 
cumulating in  the  upper  harbor  in  dangerously  large 
quantities.  These  were  conditions  as  they  were 
found  on  Dec.  13  of  that  yeai*.  The  first  need  was 
for  men  and  patrol  vessels.  Practically  no  personnel 
was  on  hand  at  New  York  to  cope  with  the  big  move- 
ment of  explosives  that  was  coming  forward,  and 
immediate  patrol  measures  were  imperative  in  order 
to  clear  up  a  dangerous  situation. 

The  quick  response  of  Coast  Guard  Headquarters 
to  the   request   for    100   surf  men   from   the   Coast 
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Guard  Life  Saving  Stations  in  the  Great  Lakes 
afforded  the  material  for  a  nucleus  for  the  magnifi- 
cent organization  wliich  was  later  developed.  The 
sui-fmen — all  strapping  big  fellows  of  superb  phy- 
sique, disciplined  and  dependable  to  an  extraordinary 
degree — swarmed  in  to  the  number  of  150.  They 
wei'e  immediately  organized  into  a  company,  and 
later  formed  the  petty  officers  of  the  battalion.  Ac- 
tive recruiting  was  begun  from  the  outset  and  every 
Coast  Guard  Life  Saving  Station  from  Ogdensburg, 
N.  Y.,  to  Duluth,  Minn.,  was  made  a  recruiting  sta- 
tion. The  keepers  of  the  station  had  a  wide  range  of 
acquaintanceship  in  their  districts,  and  sought  out 
only  young  men  of  good  character. 


Approximately  65  per  cent  of  the  Coast  Guard 
battalion  came  from  northern  Wisconsin  and  Michi- 
gan. The  copper  country  furnished  about  150  men. 
From  Louisville,  Ky.,  125  men  were  taken.  The 
Louisville  contingent  was  enlisted  by  the  Keeper  of 
the  Coast  Guard  station  at  that  place.  Every  man 
who  enlisted  did  so  for  general  service;  that  is  to' 
say,  for  duty  in  any  part  of  the  world.  None  of  the 
men  assigned  to  the  coast  service  battalion  of  New 
York  for  duty  supervising  explosives  knew  in  ad- 
vance where  they  were  going.  It  was  also  a  fact  that 
before  a  recruit  was  deemed  fit  to  do  duty  on  board  an 
explosives  ship  he  had  to  submit  to  a  severe  period 
of  training,  starting  off  \\ith  drill  of  the  hardest 
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SCENE    ILLUSTRATING    THE    TRANSFER    OF   HIGH    EXPLOSIVES    FROM  BARGE  TO  STEAMSHIP,  SHOWING  THE  MANNER  OF  HOIST- 
ING  NINE   CASES   AT  A   TIME.      THE   WORK   WAS    ACCOMPLISHED   IN    ABSOLUTE   SILENCE.   EXCEPTING  THE  SOUND   OF 
AN     OFFICER'S     COMMAND,     OR    THE    CREAKING     OF   THE   TACKLE,    OR    THE    WASHING    OF  THE   WATERS 

OF    THE    BAY    AGAINST    THE    VESSELS'    SIDES. 


In  addition,  recruiting  stations  were  opened  at 
Chicago,  Buffalo,  and  Grand  Rapids,  but  for  the 
most  part  the  recruits  were  obtained  along  the  fringe 
of  the  Lakes.  In  all,  more  than  22,000  men  were 
examined.  F^'om  this  force  1,644  men  were  selected 
for  the  New  York  Division — this  latter  number  rep- 
resenting the  Coast  Guard  force  available  for  the 
Captain  of  the  Port  in  July,  1918.  The  standard  for 
admission  to  the  Coast  Guard  battalion  was  placed 
very  high.  The  minimum  height  was  5  ft.  7%  in. 
Later,  5  ft.  10  in.  was  the  minimum  height  essential 
for  entry  into  the  last  company  recruited. 


kind,  supplemented  by  class  instruction  work  in  the 
classroom  of  the  barracks. 

The  Instruction  of  Guards 
In  class  the  recruit  was  instructed  minutely  in  the 
handling  of  explosives,  to  the  end  that  he,  in  turn, 
when  placed  over  a  gang  of  stevedores  would  know 
when  to  order  a  stop  in  any  movement.  Familiarity 
with  explosives  is  often  a  dangerous  state  of  mind. 
Stevedores  were  prone  to  become  careless.  They 
had  been  fortunate  enough  not  to  have  been  mixed 
up  with  an  explosion.  The  burden  of  our  instnic- 
tions  to  our  men,  and  repeated  over  and  over  again 
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to  the  older  men,  and  to  all  concerned  was,  in  effect, 
"Remember  you  are  dealing  with  high  explosive. 
Treat  it  as  high  explosive,  and  remember,  too,  that 
there  is  no  chance  for  a  second  mistake." 

But  we  went  farther  than  this  in  the  handling  of 
stevedores  and  all  concerned  at  New  York :  Any  man 
who  through  carelessness  or  inattention  hazarded 
the  safety  of  a  ship  and  all  on  board  was  in  the  same 
category  as  a  traitor  to  his  country.  To  lose  a  ship 
by  carelessness  was  to  play  the  enemy  act;  and  the 
guards  had  instructions  to  deal  with  any  careless 
person  the  same  as  with  an  enemy.  No  chances 
were  to  be  taken. 

The  general  features  governing  the  handling  of 
explosives  wei-e  set  forth  in  General  Order  No.  10, 
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TYPE  OF  COAST  GUARDSMAN   EMPLOYED  IN  CONNECTION  WITH 
THE  SHIPMENT  OF  OVER  FIVE  HUNDRED  MILLION  DOLLARS- 
WORTH    OF  HIGH    EXPLOSIVES    FOR   THE   PORT    OF   NEW 
YORK  DURING  THE  WAR.  WITHOUT  A  SINGLE  ACCIDENT 

which,  as  commanding  officer  of  the  battalion,  I 
issued  on  Jan.  10.  This  order  remained  in  effect 
throughout  the  war,  and  its  rigid  enforcement  met 
practically  every  situation  which  arose.  That  order 
read  as  follows : 

Jan.  10,  1918. 
General  Order  No.  10 

1.  Rigid  enforcement  of  the  rules  and  regulations  for 
the  anchorage  of  mines  of  the  Port  of  New  York  as  approved 
by  the  Secretary  of  War,  Dec.  26,  1916,  is  ordered  on  the 
part  of  every  officer  attached  to  the  New  York  Division  of 
the  Coast  Guard.  This  order  applies  with  equal  force  to 
rules  and  regulations  supplementary  to  the  foregoing  with 
reference  to  the  anchorage  ground  of  the  Port  of  New  York 
which    have    been,    or    in    future    may    be,    issued    by    the 


Secretary  of  War.  Commissioned  and  warrant  officers  in 
charge  of  enlisted  men  on  anchorage  patrol  or  engaged  in 
the  inspection  of  vessels  loading:  explosives,  or  in  guarding 
vessels  carrying  munitions  and  lying  in  the  prescribed  anchor- 
age area,  will  be  held  responsible  for  the  strict  compliance, 
on  the  part  of  the  men  of  their  command,  with  the  rules  as 
laid  down. 

2.  With  reference  to  the  anchorage  area  at  Gravesend 
Bay  set  apart  for  the  loading  of  vessels  with  munitions,  there 
will  be  a  rigid  enforcement  of  the  i-ules  and  regulations  of  the 
War  Department,  as  above  approved. 

3.  Allow  no  vessel  to  enter  the  area  set  apart  for  the 
loading  of  explosives  until  that  vessel  is  ready  in  every  re- 
spect to  receive  munitions.  In  other  words,  do  not  permit 
a  craft  to  occupy  a  mooring  in  that  area  until  actually  ready 
to  go  ahead  with  the  taking  on  of  munitions.  The  all-im- 
portant consideration  is  to  expedite  the  forwarding  of  muni- 
tions overseas,  and  to  permit  a  vessel  to  occupy  the  prescribed 
area  when  not  fully  ready  may  prevent  some  other  vessel 
from  entering  which  is  in  all  respects  ready. 


SCENE    ILLUSTRATING    THE    MANNER    OF    TRANSFERRING    HIGH 

EXPLOSIVES  FROM  A  BARGE  TO  A  VESSEL  IN  NEW  YORK 

HARBOR,    WITH    COAST    GUARDSMEN    ALWAYS    IN 

ATTENDANCE 

4.  Make  inspections  of  stevedores  and  all  authorized  per- 
sons engaged  in  the  loading  of  munitions  before  these  per- 
sons go  on  board  the  vessel  to  be  loaded.  The  precautions 
as  to  covering  of  footwear,  not  having  matches  on  person, 
absence  of  steel  hooks  or  other  metals  must  be  attended  to 
before  the  loading  ship  is  boarded. 

5.  Before  loading  commences  scrutinize  with  the  greatest 
care  all  purchases,  whips,  gear  of  every  sort,  and  do  not 
permit  any  loading  to  commence  until,  in  the  judgment  of 
the  supervision  Coast  Guard  officer,  all  rules  and  regulations 
are  complied  with,  and,  so  far  as  can  be  determined,  all  gear 
is  safe  and  adequate. 

6.  Instantly  stop  loading  if  any  sign  of  weakness  in  gear 
is  apparent  and  do  not  permit  this  loading  to  be  resumed 
until  satisfactory  gear  is  established.  In  every  instance  err 
on  the  side  of  rigidness  in  the  enforcement  of  regulations 
rather  than  take  any  chances. 

7.  Do  not  pei-mit  any  loading  until  a  careful  inspection 
has  been  made  of  the  vessel  to  be  loaded  and  every  precau- 
tion outlined  in  the  War  Department  rules  and  regulations 
has  been  complied  with.     Be  very  particular  to  see  that  all 
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members  of  the  crew  of  the  vessel,  from  master  down,  are 
fully  complying  with  the  rules. 

8.  Observing  any  per.son  who  is  careless  or  who  in  any 
way  interferes  with  the  safety  of  the  loading  work;  remove 
that  person  from  the  vessel  to  the  patrol  steamer  and  report 
action.  Take  no  chances  with  any  careless  person  about. 
Let  these  facts  be  clearly  understood  in  advance  by  the  mas- 
ter, and  the  boss  stevedores,  and  let  the  stevedores  them- 
selves know,  when  mustered,  that  not  the  slightest  infringe- 
ment of  the  regulation-s  will  be  pei-mittod. 

9.  It  is  imperative,  first  of  all,  that  the  loading  be  con- 
ducted in  every  essential  with  that  degree  of  safety  which 
is  prescribed  by  the  rules  and  regulations,  even  if  the  load- 
ing must  be  executed  somewhat  more  .slowly  than  would  be 
possible  otherwise.  The  los.s  of  a  shipload  of  munitions 
might  mean  the  loss  of  a  battle;  it  might  affect  a  campaign 
— results  far  more  wide-reaching  than  the  mere  loss  of  a 
ship  or  those  on  board.  Expedition  can  be  rightly  accomp- 
lished in  urging  the  quick  arrival  of  barges  with  their  loads, 
but  there  must  be  no  rushing  of  munitions  on  board  at  the 
risk  of  safety. 


regulations  in  consequence  of  practical  observation  or  experi- 
ence do  not  hesitate  to  make  such  suggestions  in  order  that 
the  Division  Commander  may  promptly  refer  the  same  for 
authority  to  enforce  if  deemed  advisable. 

16.  For  the  present,  officers  and  men  assigned  to  duty 
in  Gravescnd  Bay  will  continue  there  for  a  period  of  not 
less  than  three  days.  When  relieved  and  on  return  to  the 
liarge  Office,  make  immediate  written  report  covering  the 
duty  performed.     Make  this  report  full  and  specific. 

Loadinsi  Done  by  Civilian  Stevedores 

The  actual  stevedoring-  of  munitions  ships  was 
performed  by  civihans  under  high  pay.  No  steve- 
dore might  work  on  a  munitions  vessel  without  a 
pass  from  the  Captain  of  the  Port,  and,  for  that 
matter,  no  person  other  than  the  master  and  crew 
of  the  vessel  loading  could  enter  an  explosive  anchor- 
age area  without  a  pass.  To  see  that  this  rule  was 
obeyed  was  the  duty  of.  the  Coast  Guard.    It  called 


A  TYPICAL  EXPLOSIVES  BARGE  EMPLOYED  IN  TRANSPORTING  HIGH  EXPLOSIVES  TO  SHIP  IN  NEW  YORK  H.\RBOR  DURING  THE  WAR 


10.  Keep  at  all  times  when  loading  a  competent  man  at 
each  hatch  where  munitions  are  entering.  This  man  must 
keep  his  eyes  constantly  on  the  gear  and  on  the  men  working 
the  same.  Direct  him  to  stop  hoisting  on  board  the  instant 
he  perceives  any  sign  of  weakness  of  equipment  or  careless- 
ness in  handling  same. 

11.  Inspect  frequently,  night  and  day,  all  vessels  in  the 
restricted  area  above  referred  to.  See  that  sentries  and  men 
on  watch  are  at  their  posts  and  alert.  Allow  no  unauthorized 
person  on  board,  and  permit  no  vessel  to  come  alongside  of 
vessels  loading  explosives  or  alongside  of  barges  having 
explosives  aboard  without  permission  of  the  Coast  Guard 
officer  in  charge. 

12.  There  must  be  a  commissioned  or  warrant  officer  of 
the  Coast  Guard  constantly  on  duty  aboard  each  vessel  in 
the  aforesaid  munitions  anchorage  area,  and  if,  for  any  rea- 
son, an  officer  is  not  available,  the  deck  must  be  taken  by  the 
leading  petty  officer  available.  The  commissioned  officer  of 
the  Coast  Guard  at  Gravesend  will  arrange  the  watches  wath 
due  regard  to  efficiency,  but  ordinarily  it  is  expected  that 
sentries  will  be  maintained  in  two-hour  stretches. 

13.  Place  instantly  under  arrest  any  unauthorized  per- 
son found  on  board  or  attempting  to  come  on  board  without 
permission. 

14.  When  a  vessel  has  completed  loading,  arrange  to  have 
her  leave  the  anchorage  as  rapidly  as  possible  in  order  that 
there  may  be  no  delay  in  having  her  berth  occupied  by 
another  vessel  which  is  prepared  to  load. 

15.  The  Division  Commander  expects  intelligent,  pains- 
taking effort  on  the  part  of  every  officer  and  man  assigned 
to  this  responsible  duty.  Follow  the  rules  and  regulations 
carefully,  and  wherever  it  is  possible  to  better  these  rules  and 


for  the  utmost  vigilance  to  insure  that  no  unauthor- 
ized ci'aft  of  any  kind  passed  inside  an  explosive 
anchorage  area. 

All  stevedores  before  going  on  board  a  loading 
vessel  were  necessarily  searched.  It  was  essential 
that  every  precaution  be  taken  to  prevent  through 
the  medium  of  an  enemy  agent  the  introduction  of 
any  mechanical  appliance  on  board  whereby  destruc- 
tion might  be  accomplished  after  an  interval  of  time. 
No  metal  might  be  earned  by  any  person  working 
on  a  munitions  vessc!.  Trrt  ^^ad  to  be  incased  in 
rubber  boots  or  burlap.  All  fires  were  extinguished 
except  those  in  charge  of  an  attendant,  and  no  work 
was  sanctioned  which  called  for  the  striking  of  metal 
against  metal. 

In  the  holds,  all  constructive  work  had  to  be  com- 
pleted before  loading  began.  This  was  a  difficult 
matter  to  bring  home  to  many  shipowners,  who  had 
counted  on  the  loading  period  to  prosecute  repairs 
about  decks,  and  below.  Not  a  hammer  was  per- 
mitted to  be  sti-uck  in  the  loading  grounds. 

The  very  first  day  following  the  issuance  of  in- 
structions, on  taking   charge    more    than   twoscore 
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of  steel  hooks  were  reported  as  taken  up  by  the 
guards.  A  stevedore  who  could  without  qualm  di'ive 
a  steel  hook  into  a  metal  bound  package  containing 
high  explosive  was  deemed  to  belong  to  that  class 
of  men  which  had  become  dangerous  through  over- 
familiarity.  Both  the  steel  hook  and  the  man  were 
removed. 

The  average  man  would  not  have  to  be  told  that 
smoking  in  the  vicinity  of  high  explosives  was  inter- 
dicted. Yet  it  is  a  fact  that  a  foreman  of  a  steve- 
dore gang  was  removed  from  one  munitions  vessel 
for  this  very  act  of  smoking.  If  the  foreman  of  a 
gang  does  not  hesitate  to  smoke  if  he  finds  a  chance, 
what  is  to  be  expected  of  his  men? 

The  rule  was  early  adopted  that  before  a  vessel 
might  enter  a  loading  area  she  must  be  trimmed, 
and  lacking  only  her  cargo  of  munitions.  The  holds 
for  the  explosives  were  required  to  be  broom-swept 
clean,  and  the  construction  in  the  hold  to  comply 
fully  with  the  regulations.  This  called  for  close 
inspection  by  the  Coast  Guard.  Having  passed  the 
inspection,  the  vessel,  with  a  full  detail  of  guards  on 
board,  proceeded  to  the  anchorage. 

The  stay  in  the  loading  area  was  akin  to  a  stay  in 
a  magazine.  No  communication  was  allowed  with 
the  shore  or  with  other  craft  except  that  incident 
to  the  arrival  and  departure  of  barges  loaded  with 
explosives.  As  fast  as  loaded,  the  vessel  was  re- 
quired to  guit  her  anchorage  to  make  room  for 
another  craft. 

High  Degree  of  Efficiency  Attained 

Far  from  being  a  deterrent,  the  supervisory  work 
over  the  loading  of  munitions  served  to  accelerate 
operations.  There  was  no  loafing,  no  idl.v  standing 
about,  no  talking — only  a  steady  clock-like  precision 
to  the  work.  Every^vhere  the  Coast  Guardsman 
stood  sentry  over  a  gi'oup  of  stevedores — on  deck, 
below  hatches,  and  in  the  fartherest  corners  of  the 
ship.  Let  a  stevedore  di'op  a  package,  or  handle  a 
barrel  or  box  in  a  careless  manner,  and  the  action 
that  followed  was  generally  swift  and  drastic.  Not 
a  winch  could  turn  on  any  ship  in  that  loading  area 
until  the  Coast  Guard  gave  the  word,  and  no  port- 
hole, whip,  or  other  piece  of  geai-  might  be  used 
until  it  had  been  examined  and  pronounced  safe. 

Very  early  in  the  new  period  the  slings  holding 
thirteen  boxes  of  wet  guncotton  broke  when  the  load 
was  directly  over  the  hatch.  Fortunately  it  was  wet 
guncotton.  Had  it  been  di-y  picric  acid  there  is  little 
doubt  as  to  what  would  have  happened.  It  was  this 
occurrence,  which  I  learned  took  place  before  I  as- 
sumed charge,  which  occasioned  close  scrutiny  of  all 
gear.  On  finding  that  this  gear,  which  Coast  Guard 
men  had  condemned,  had  surreptitiously  been  re-' 
stored,  I  ordered  that  all  gear  when  condemned  be 
cut.  The  effect  of  this  order  was  the  appearance 
of  a  plentiful  supply  o£  coils  of  various  sizes  of 
manila  for  recourse  whenever  our  men  found  it 
necessary  to  remove  gear. 

Quick  Loading 

Under  the  supervision  of  the  Coast  Guard,  vessels 
wei'e  frequently  loaded  in  seventy-two  hours  and  in 
a  few  instances  in  forty-eight  hours.     These  same 


vessels,  it  was  said,  had  formerly  used  up  two  weeks 
or  even  fifteen  or  sixteen  days  to  accomplish  load- 
ing. Of  course  the  acceleration  in  the  arrival  of 
munitions  at  tidewater  as  the  war  progressed  must 
be  taken  into  consideration,  but  there  is  no  doubt 
that  supervision  over  the  work  and  the  munitions 
was  a  decided  advantage  in  reducing  time.  Whether 
or  not  this  was  due  wholly  to  the  certainty  that  the 
stevedore  would  lose  his  pass  unless  he  worked  satis- 
factorily, it  is  a  fact  that  a  new  speed  and  celerity 
became  evident  with  the  appearance  of  the  Coast 
Guard,  and  with  the  fui'ther  result  that  there  was 
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ARRANGEMENT  OF  QUARTERS  ON  TYPICAL  EXPLOSIVES  BARGE. 

SHOWrNG    APPEARANCE    OF   METAL-    AKD    ASBESTOS-LINED 

ROOM.     WITH     COAST     GUARDSMAN     INVARIABLY    IN 

ATTENDANCE 

accomplished  the  dispatch  of  large  quantities  of  ex- 
plosives without  loss  of  life  or  accident  of  any  kind. 
Considering  the  volume  of  explosives  handled  and 
the  urgency  for  dispatch,  this,  it  is  believed,  is  a 
unique  record. 

It  was  a  disappointment  to  many  of  the  Coast 
Guardsmen  that  they  did  not  see  service  overseas.  All 
had  enlisted  for  sei-\'ice  in  any  part  of  the  world,  but 
when  the  seriousness  of  the  work  at  New  York  was 
understood  the  command  cheei'fully  undertook  to 
carry  on  to  the  end. 

Men  Win  Commendation  of  the  Government 

A  letter  from  the  Secretary  of  the  Treasury  dated 
Aug.  30,  1918,  and  read  to  the  entire  command,  had 
a  wonderfully  stimulating  effect.  Officers  and  men 
perceived  that  their  efforts  were  appreciated  in  high 
quarters.  The  Secretary's  letter,  addressed  to  the 
Captain  of  the  Post,  was  as  follows : 

During  several  recent  visits  to  New  York  I  had  occasion- 
to  con\nnce  myself  of  the  splendid  sersnce  that  is  being  ren- 
dered by  the  men  of  the  Coast  Guard  Ser\-ice  in  safeguarding 
the  various  anchorages  for  explosives  in  and  around  New 
York  Harbor.  I  realize  that  there  is  nothing  spectacular  in 
this  work,  and  I  can  fully  appreciate  the  desire  of  many  of 
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your  men  to  get  into  more  active  fighting  service.  I  wish, 
however,  that  you  would  impress  upon  them  the  magnitude 
of  the  service  which  they  are  rendering  their  country — a 
service  which  means  so  much  not  only  to  the  safety  of  the 
cities  in  the  immediate  vicinity  of  these  anchorages  but  also 
to  the  speedy  supply  of  ammunition  so  urgently  needed  by 
our  courageous  boys  at  the  front.  Please  say  to  them  how 
much  I  appreciate  the  service  that  they  are  rendering.  Make 
them  feel  that  it  is  a  sers'ice  quite  as  important  to  the  win- 
ning of  the  war  as  their  presence  in  the  front  line  trenches. 

W.  G.  McAdoo, 
Secretary. 

The  explosives  loading'  areas  at  New  York  com- 
prised anchorages  in  Gravesend  Bay  and  at  Sandy- 
Hook  light.  Originally  only  the  Gravesend  Bay 
anchorage  existed,  but  owing  to  the  greatly  in- 
creased volume  of  explosives  which  was  arriving, 


LOOKOUT.  IN  HIS  STATION  OVERLOOKING  NEW  YORK  BAY,  WHO 
OBSKRVED.  AND  CHARTED  THE  EXACT  POSITION  OF  EVERY 
VESSEL  WITHIN   THE  AREA   DEVOTED   TO  THE  HAND- 
LING   AND    LOADING    OF   HIGH    EXPLOSIVES 

provision  was  made  whereby  ships  could  be  loaded 
in  the  vicinity  of  Sandy  Hook.  There  was  the  fur- 
ther advantage  that  in  the  event  of  an  explosion  the 
scene  of  the  disaster  would  be  far  removed  from 
populous  centers.  Here  again  the  disadvantage  of 
civilian  stevedores  became  apparent,  as  these  steve- 
dores had  to  be  conveyed  from  New  York,  Brooklyn, 
or  Staten  Island  in  the  morning  and  returned  at 
night.  The  travel  of  itself  was  costly,  and,  as  might 
be  expected,  not  popular  wth  stevedore  employees. 
The  Sandy  Hook  anchorage  was  availed  of  so  long 
as  weather  conditions  in  that  vicinity  permitted. 

In  the  actual  handling  of  explosives  the  rules  were 
as  few  as  possible,  but  based  on  practical  experience. 
All  vessels  can-ying  explosives  and  desiring  to  pro- 
ceed to  an  anchorage  provided  therefor,  were  re- 
quired to  obtain  in- the  first  instance  a  pass  from  the 


Captain  of  the  Port.  Perniit  to  load  explosives  on 
barges  at  railroad  terminals  was  likewise  required. 
In  this  way  there  was  a  control  over  the  actual  load- 
ing and  the  movements  of  vessels  at  New  York.  It 
was  also  required  that  all  other  vessels,  especially 
tugs  and  stevedores'  boats,  engaged  or  used  in  con- 
nection with  loading  explosives  on  vessels  in  anchor- 
age areas,  can-y  written  permits. 

All  barges  carrying  explosives  were  required  to 
be  in  charge  at  all  times  of  competent  persons,  and 
such  barges  were  required  to  be  provided  with 
ground  tackle  and  deck  equipment,  specified  by 
name,  to  be  approved  by  the  Captain  of  the  Port. 
For  every  ten  barges  or  less  in  number  there  was 
required,  on  the  part  of  the  owners,  the  attendance 
of  one  tug. 

No  smoking  was  f)ermitted  on  or  near  any  vessel, 
barge,  or  scow  carrying  explosives,  and  no  person 
under  the  influence  of  liquor  might  approach  such 
vessels.  Vessels  carrying  explosives  were  forbidden 
to  carry  inflammable  liquids,  inflammable  solids,  oxi- 
dizing materials,  mineral  acid,  nor  explosives  liable 
to  spontaneous  ignition  or  to  give  off  inflammable 
gases,  unless  the  explosives  be  stored  in  separate 
rooms  or  otherwise  so  separated  as  to  effectively 
prevent  danger  to  the  explosive  from  any  of  these 
articles  or  from  the  vapor  thereof. 

Where  blasting  caps,  detonating  fuses,  and  fulmi- 
nate of  mercury  in  bulk  were  loaded  on  the  same 
vessel  with  high  explosives,  it  was  required  that  they 
be  placed  in  a  different  compai'tment,  the  distance 
in  a  straight  line,  from  the  compartments  contain- 
ing them,  to  the  explosives  to  be  not  less  than  25  ft. 

On  barges  carrying  explosives  of  any  or  all  de- 
scriptions, in  which  oil  lights  or  stores  are  used,  it 
was  required  that  the  cabins  containing  such  oil 
lights  or  stores  be  protected  by  covering  wooden 
walls,  partitions,  floors,  and  ceilings  vnth  two  thick- 
nesses of  one-quarter  inch  asbestos  board  placed 
with  joints  broken  and  covered  with  No.  20-gage 
metal.  This  precaution  must  also  be  applied  to 
doors,  and  the  doors  from  the  cabin  into  other  parts 
of  the  boat  were  required  to  be  provided  with  sub- 
stantial springs,  making  them  self-closing. 

Stoves  in  barge  cabins  must,  according  to  the 
regulations,  be  placed  at  least  18  in.  from  all  parti- 
tions, and  a  sheet-metal  shield,  5V4  ft.  in  height,  se- 
curely fastened  to  the  floor  and  the  wall,  was  re- 
quired placed  midway  between  the  walls  and  the 
stove.  The  stove  must  be  at  least  5  in.  from  the 
floor  of  the  cabin,  supported  on  legs  or  on  hollow 
tile.  The  stovepipe  hole  in  cabin  was  required  to  be 
18-in.  larger  in  circumference  than  the  stovepipe. 
Screens  were  required  for  the  stovepipes.  No  arti- 
ficial light  was  permitted  in  the  holds.  Only  flash- 
lights might  be  carried. 

On  the  loading  vessels,  care  was  taken  to  see  that 
no  packages  of  explosives  were  rolled,  di-agged,  or 
slid  over  each  other  or  over  the  decks.  Boards  were 
laid  on  the  packages  for  a  flooring.  In  transferring 
high  explosives  in  bulk,  blasting  caps,  detonating 
fuses,  and  fulminate  of  mercuiy,  from  one  vessel  to 
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another,  they  were  handled  by  regulation  chute  and 
mattress,  or  by  hand.  Where  there  was  a  difference 
in  elevation  between  the  vessels,  or  condition  of 
weather  rendered  it  impossible  to  use  the  chute  or 
load  by  hand,  recourse  was  had  to  mechanical  hoists 
or  to  crate  or  basket.  When  such  crates  were  used, 
or  when  packages  were  hoisted  in  by  sling  loads, 
care  was  exercised  that  all  loads  were  deposited  on 
mattresses. 

Where  an  inclined  chute  was  used,  such  chute 
was  made  of  1-in.  planed  boards  with  side  guards 
4  in.  high,  extending  3  in.  above  top  face  of  bottom 
of  chute  and  throughout  its  length  fastened  with 
brass  screws.    D-shaped  strips  or  runneds  not  more 


We  have  taken  the  responsibility,  without  consultinz  Captain  Garden,  of 
publishing  the  following  letter  here.   We  hope  he  will  forgive  i;s — Editor 

Treasury  Department,  Washington 

September  5,  1919. 
My  dear  Captain  Garden : 

I  have  examined  with  the  deepest  interest  the  illumi- 
nating report  which  you  have  presented  covering  the  opera- 
tions of  the  office  of  the  Captain  of  the  Port  and  Harbor 
of  New  York  and  Vicinity  for  the  period  from  Dec.  13, 
1917,  to  June  30,  1919. 

Your  report  presents  a  record  of  achievement  of  which 
you  and  every  officer  and  enlisted  man  in  the  Coast  Guard 
may  well  be  proud.  I  have  followed  your  work  and  that 
of  the  men  under  your  direction  with  the  deepest  interest 
and  have  been  impressed  with  the  difficulty  of  the  task 
which  confronted  you.  The  enforcement  of  anchorage 
regulations  during  the  war  period  was  a  duty  which  in- 
volved a  heavy  responsibility  and  which  could  not  properly 
be  performed  except  by  a  man  who  combined  firmness  of 
opinion  with  exceptional  balance  of  judgment.  Upon 
the  proper  discharge  of  these  duties  depended  the  safety 
of  many  thousands  of  inhabitants  of  the  city  of  New  York 
and  vicinity.  The  safeguarding  of  these  public  interests 
had  to  be  reconciled  with  the  necessity  of  an  expeditious 
lading  of  high  explosives  for  the  use  of  our  army  as  well  as 
the  armies  of  our  Allies.  The  performance  of  this  task  re- 
quired great  patience  and  did  not  carry  with  it  the  rewards 
that  have  come  to  so  many  other  branches  of  the  military 
and  naval  services.  For  this  very  reason  the  obligation  of 
the  country  to  you  and  to  the  men  under  your  charge  is 
greatly  enhanced. 

I  desire  to  take  this  opportunity  to  give  expression  to 
this  obligation  and  at  the  same  time  to  request  of  you  to 
inform  all  the  officers  and  enlisted  men  under  your  com- 
mand that  I  am  fully  conscious  of  the  magnitude  of  the 
service  which  they  have  rendered  and  desire  to  express  to 
each  and  every  one  of  them  the  thanks  and  appreciation 
of  the  national  government. 

Most  sincerely  yours, 

(Signed)  CARTER  GLASS, 

Secretary. 
Captain  G.  L.  Garden, 
Captain  of  the  Port  of  New  York. 
Barge  Office,  New  York  City. 


than  6  in.  apart  and  running  lengthwise  of  the  chute 
were  required  to  be  fastened  to  the  upper  surface  of 
the  bottom  part  by  means  of  glue  and  wooden  pegs 
extending  through  the  bottom  part  and  runners. 
Where  dymanite  packages  are  being  handled,  the 
chute  must  be  occasionally  wiped  down  with 
waste  moistened  with  machine  oil.  The  mattress 
required  on  all  the  vessels  which  loaded  munitions 
measured  4  ft.  wide  and  6  ft.  long  and  not  less  than 
4  in.  in  thickness.  In  lieu  of  a  mattress,  a  jute  or 
hemp  mat  of  like  dimensions  was  permissible. 

When  the  chute  was  used,  men  were  stationed  at 
intervals  to  check  the  descent.    All  ruptured  boxes 


or  packages  of  high  explosives  were  taken  beyond 
the  explosives  loading  area,  generally  Raritan  Bay, 
and  there  repaired  if  such  were  practicable. 

Employment  of  Civilians  Disadvantageous 

With  a  full  appreciation  of  the  skill  of  many  steve- 
dore gangs,  the  experience  gained  is  against  the  ad- 
visability of  introducing  a  civilian  element  in  which 
compensation  largely,  if  not  altogether,  and  compen- 
sation of  very  high  rate,  is  an  incentive.  The  men 
of  the  Coast  Guard  shared  with  the  stevedores  all 
dangers  inherent  to  working  among  masses  of  high 
explosives.  The  service  of  the  former  was  patriotic, 
as  they  had  enlisted  voluntarily,  and  yet  many  of  the 
stevedores,  it  is  understood,  earned  in  one  day  as 
much  as,  if  not  more  than,  the  equivalent  of  the  half- 
month's  pay  of  the  Coast  Guardsman  who  was 
charged  ^vith  the  responsibility  of  seeing  that  the 
work  was  properly  performed. 

It  was  because  of  the  numerous  delays  occasioned 
by  reason  of  returning  stevedores  to  their  homes  at 
night  and  getting  them  aboard  in  the  morning — 
none  of  which  ought  to  have  occurred  with  the  elimi- 
nation of  civilian  help- — that  the  recommendation 
was  made  that  all  loading  be  conducted  so  far  as 
possible  at  Sandy  Hook,  utilizing  prisoners-of-war 
from  the  Continent,  to  be  placed  in  camp  there — a 
suggestion  which  was  prevented  from  further  devel- 
opment by  reason  of  the  signing  of  the  armistice. 

To  the  vigilance  of  the  officers  and  men  of  the 
Coast  Guard  may  be  attributed  the  absence  at  this 
port  of  any  such  catastrophe  as  occurred  at  Halifax. 
The  potentialities  were  all  here.  A  providential 
guidance  willed,  however,  that  the  munitions  should 
go  forward  without  mishap  of  any  kind. 


Metallic  Tvmgsten  and  Molybdenum  Produced 
by  New  Process 
Those  connected  with  the  tungsten  or  molybden- 
um industry  may  be  interested  in  the  following 
item,  which  appeared  in  "Commerce  Reports"  for 
Dec.  16:  "A  Norwegian  firm,  A/S  Norsk  Staal 
(Elektrisk-Gas-Reduktion) ,  has  worked  out,  during 
the  war,  a  general  process  for  reducing  tungstic  acid 
into  tungsten  powder  and  molybdenum  sulphide  into 
metallic  molybdenum.  It  claims  that  the  final  prod- 
ucts, which  are  in  the  form  of  small  tablets,  are  of 
the  most  superior  quality,  being  completely  free 
from  sulphur,  carbon,  or  oxj'gen.  It  also  says  that 
the  price  for  converting  the  ores  into  metal  is  lower 
than  by  any  other  method  known  by  it.  It  is  at 
present  projecting  a  plant  for  the  reduction  of  tung- 
stic acid  in  Norway,  and  would  like  to  form  connec- 
tions with  an  American  company  to  use  the  methods 
in  this  country.  The  firm  is  at  Dronningensgt,  22, 
Christiania,  Norway." 


A  World  Shortage  of  Phosphate  is  feared  by  some  English 
manufacturers  of  superphosphate,  according  to  the  Bureau 
of  Mines.  They  point  to  the  shortage  of  phosphate  fertilizers 
in  South  Africa,  which  has  prevailed  for  nearly  three  years, 
as  further  evidence  upon  this  point.  Steps  are  being  taken 
there  to  utilize  more  fully  the  Saldanha  Bay  phosphate  de- 
posits. 
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Mine  Bookkeeping 


Methods  That  Have  Stood  the  Test  of  Experience — Warehouse  and  Material  Accounts 
Wastefulness  of  Complicated  Card  Systems— Importance  of  Compiling 
Daily  Reports  of  Tonnages  and  Labor  Costs 

BY    C.    B.    HOLMES 
Chief   Accountant   War    Minerals   Relief:     formerly    Chief   Accountant,     Chile   Copper   Co. 
Written  exclusively  for   The  Journal 


The 


IT  IS  A  MATTER  of  comment  tliat  so  few  mining 
companies  keep  proper  books  of  account.  In 
other  lines  of  business  the  need  for  proper  book- 
keeping systems  is  generally  apparent  at  the  outset ; 
but  in  mining  the  reverse  seems  to  be  the  case. 
Though  the  larger  mining  companies  have  adequate 
accounting  systems,  it  is  those  companies  with  fi-om 
$5,000  to  $100,000  invested  to  which  I  particularly 


C.   B.    HOLMES 

refer,  though  even  the  larger  companies  often  ex- 
pend large  sums  before  an  accounting  system  is 
installed,  purchasing  and  shipping  to  the  property 
large  amounts  of  construction  material,  and  paying 
freight  and  haulage  charges  on  same,  before  a  sys- 
tem of  warehouse  accounts  is  installed  or  a  ware- 
houseman employed.  Then  they  employ  a  book- 
keeper and  a  wareliouseman  and  turn  over  to  them 
a  mass  of  invoices  and  freight  bills.  Probably  by 
this  time  most  of  the  material  so  purchased  has  been 
used,  and  no  accpunt  kept  of  where  it  was  used;  the 


bookkeeper  is  unable  to  apply  the  freight  bills  and 
haulage  charges  to  the  invoices,  and,  as  a  conse- 
quence, the  correct  details  of  the  construction  and 
preliminary  development  costs  are  never  known.  The 
bookkeeper  opens  up  a  set  of  books  and  makes  ad- 
justments to  cover  discrepancies. 

Careless  Accounting 

The  following  is  an  extract  from  an  auditor's 
report  on  one  of  the  War-Minerals  Relief  claims: 

"No  books  were  kept.  Canceled  checks  and  most 
of  the  supporting  invoices  were  produced.  Aside 
from  what  invoices  were  shown,  all  my  information 
came  from  notes  on  check  stubs." 

In  a  year  and  a  half  this  company  had  expended 
about  $75,000,  its  receipts  from  ore  sales  amounting 
to  $68,000.  This  is  only  one  of  many  instances 
brought  to  my  attention  in  the  conduct  of  my  work 
of  examining  wai'-minerals  claims,  where  no  books 
of  account  were  kept.  In  the  instance  above  cited 
it  would  be  interesting  to  see  claimant's  income-tax 
return,  as,  eliminating  capital  expenditures  from  the 
total,  and  allowing  for  depreciation  and  depletion,  a 
profit  was  made  on  operations. 

It  should  be  apparent  to  any  thoughtful  business 
man  that  expenditures  aggregating  thousands  of 
dollars  should  be  properly  recorded  in  books  of  ac- 
count, if  he  desires  to  know  whether  his  operations 
are  profitable.  With  a  proper  bookkeeping  system, 
an  operator  should  know  exactly  what  it  costs  to 
produce  and  market  his  ore,  how  his  profit  or  loss 
occuiTed,  and  what  steps  to  take  to  increase  his 
pi'ofit  or  decrease  losses. 

The  Correct  Accounting  Method 

A  long  and  varied  experience  enables  me  to  make 
the  following  suggestions  to  those  about  to  start  a 
mining  operation: 

Employ  a  bookkeeper  versed  in  mining  accounts 
(construction  and  operation),  and,  if  the  operation 
warrants,  an  intelligent  timekeeper  and  an  experi- 
enced warehouseman.  Though  the  timekeeper  and 
material  man  need  not  be  accountants,  it  is  abso- 
lutely necessary  to  correct  cost-keeping  that  they  be 
instructed  in  the  accounts  to  be  kept,  and  to  what 
accounts  to  charge  labor  performed  and  material 
used.  They  must  be  just  as  interested  in  costs 
as  the  bookkeeper,  and  a  conscientious  book- 
keeper will  watch  the  costs  as  closely  as  the  superin- 
tendent or  manager,  and  be  able  to  point  out  and 
analyze  increases  in  costs;  and  a  decreased  cost 
should  give  him  as  much  satisfaction  as  it  gives  the 
management. 

A  timekeeper  can  be  trained  to  his  work  in  a  short 
time,  but  a  good  material  man  is  a  rarity.    He  must 
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of  need  be  acquainted  with  all  classes  of  hardware, 
machinery,  lumber,  paints,  oils,  electrical  supplies, 
and  all  essential  materials  and  commodities.  He 
must  conduct  his  warehouse  as  though  it  were  a 
retail  store.  He  should  realize  that  he  must  account 
for  each  article  charged  to  him  by  the  main  office, 
and  that  if  he  is  careless  and  allows  articles  to  be 
taken  out  without  a  record  being  kept  or  a  charge 
made,  when  an  inventory  is  taken  he  will  be  short, 
and  that  the  costs,  which  were  dependent  upon  him 
in  so  far  as  material  is  concerned,  will  have  been 
wrong. 

He  Got  the  Requisition 

In  this  connection  I  recall  an  amusing  incident 
that  happened  years  ago.  I  had  charge  of  the  ac- 
counts of  a  smelting  plant.  The  warehouseman  was 
a  mild-mannered  little  fellow  of  whom  everyone  was 
very  fond.  Anyone  could  go  into  the  warehouse  and 
take  out  anything,  and  not  be  bothered  about  a  requi- 
sition. In  consequence,  the  costs  were  rather  erratic. 
I  convinced  him  that  he  was  too  nice  for  that  job 
and  should  be  selling  lace  handkerchiefs.  I  employed 
a  big  Canadian  who  understood  the  stock  and  told 
him  not  to  let  anything  get  out  of  that  warehouse 
without  a  requisition.  About  noon  of  the  first  day 
he  took  charge  I  was  called  over  to  the  warehouse. 
A  converterman  had  nished  into  the  warehouse  and 
gi-abbed  a  tuyere  and  was  hastening  out  with  it 
when  my  new  warehouseman  intercepted  him  and 
politely  asked  for  a  requisition.  The  converterman 
remarked  "To  hell  with  your  requisitions,"  and  again 
started  out.  He  went  on  hospital  half  pay  for  several 
days.  After  that  I  got  pretty  correct  costs,  and  some 
of  the  laborers  would  take  off  their  hats  when  enter- 
ing the  warehouse. 

The  next  step  is  to  employ  a  cai-penter  foreman 
and  some  cai-penters  to  build  an  office  and  a  ware- 
house.   While  this  is  being  done,  there  will  be  time 
to  look  for  a  manager  or  superintendent. 
Charging  Material 

All  material,  both  construction  and  operating, 
should  be  charged  to  warehouse  or  material  account 
and  that  account  credited  when  the  material  is  put 
into  use.  Don't  try  a  short  cut  and  charge  some  of 
it  direct  to  construction  features  and  run  the  rest 
of  it  through  your  material  account.  I  saw  this  tried 
on  one  of  the  largest  plants  in  the  world.  A  large 
amount  of  the  material  charged  direct  never  found 
its  way  into  the  plant  until  a  couple  of  years  after  it 
was  so  charged,  and  in  the  meantime  large  amounts 
of  material  purchased  were  piled  up  with  it  and 
charged  to  material  account.  The  manager  had  a 
new  warehouseman  about  eveiy  three  months.  The 
result  was  that  material  already  charged  once  direct 
was  charged  again,  and  the  material  account  credited 
with  material  with  which  it  had  never  been  charged, 
and  large  amounts  of  material  used  in  construction 
were  never  charged  at  all.  An  auditor  found  an  im- 
mense warehouse  shortage  and  prorated  it.  That 
company  does  not  know  today  what  the  different 
original  construction  features  cost  and  it  never  will 
know. 

This  illustrates  the  necessity  of  employing  a  com- 
petent warehouseman.     You   are    solely  dependent 


upon  the  timekeeper  and  warehouseman  for  coiTect 
costs.  The  bookkeeper  simply  takes  their  reports 
and  journalizes  them. 

Avoid  Complicated  Details 

Don't  make  the  detail  of  your  costs  so  complicated 
that  your  timekeeper  and  warehouseman,  in  order  to 
distribute  labor  and  material,  must  of  need  be  a 
combination  of  engineer  and  expei't  accountant.  I 
have  seen  construction  costs  devised  by  some  engi- 
neers which  were  so  complicated  that  a  timekeeper 
would  have  to  keep  a  constant  watch  on  a  cai-penter 
in  order  to  distribute  his  time ;  or,  if  the  card  system 
were  in  use  whereby  the  carpenter  distributed  his 
own  time  on  a  card,  it  would  take  him  longer  to 
decide  to  what  he  should  charge  his  work  than  to 
do  the  work  itself.  For  instance,  he  may  be  building 
a  small  four-room  employee's  house.  Some  construc- 
tion engineer  has  decided  that  the  following  con- 
struction detail  is  indispensable:  Excavation,  foun- 
dation, framing,  siding,  flooring,  trimming,  ceiling, 
roofing,  and  glazing.  This  house  is  being  built  in 
Chile,  and  the  engineer  thinks  this  detail  will  be 
useful  some  day  in  case  he  has  to  build  one  like  it  in 
Kamchatka. 

Too  much  stress  cannot  be  laid  upon  the  necessity 
of  the  bookkeeper  familiarizing  himself  with  the 
plant.  He  should  understand  every  detail  of  the 
operation,  and  after  cost  sheets  ai'e  compiled  be  able 
to  analyze  the  cause  of  an  increased  cost. 

High  Profits  No  Warrant  for  Loose  Accounting 
Methods 

Many  mines,  owing  to  the  high  gi-ade  of  the  ore, 
are  money  makers  from  the  start.  The  fact  that 
your  operations  show  a  profit,  is  no  reason  why  you 
should  be  lax  in  watching  your  costs  and  not  have 
an  accounting  system  which  will  point  out  where 
costs  can  be  improved  upon  and  a  larger  profit  made. 
Where  a  mining  operation  is  on  a  paying  basis  ex- 
travagance is  likely  to  develop  and  persist. 

In  most  mining  companies,  about  the  fifteenth  or 
twentieth  of  the  month,  a  monthly  report  and  cost 
sheet  is  furnished,  showing  the  result  of  operations 
for  the  preceding  month.  This  is  of  little  value  as 
a  preventive  of  abnormal  costs,  for  the  reason  that 
a  condition  may  have  arisen  on  the  fifteenth  of  the 
preceding  month  resulting  in  an  abnormal  cost,  and 
if  the  management  is  not  advised  of  that  cost  until 
about  the  fifteenth  of  the  following  month,  that  con- 
dition has  probably  existed  a  month  before  it  is  dis- 
covered and  remedied. 

Daily  Report  Essential 

A  daily  report  should  be  furnished  the  manager 
showing  tonnages  and  labor  costs  and,  wherever 
possible,  supplies  consumed.  For  instance,  although 
explosives  are  withdrawn  from  the  warehouse  maga- 
zine in  quantities  and  sent  to  the  mine,  it  is  a  simple 
matter  for  the  mine  foreman  to  make  a  daily  report 
of  explosives  used  and  tonnages  broken.  I  have  in 
mind  a  case  where  the  operation  was  open-cut  min- 
ing. There  had  never  been  much  attention  to  powder 
costs  per  ton  of  ore  broken.  A  new  foreman  came  on 
the  job,  and  by  watching  this  item  succeeded  in  cut- 
ting the  cost  in  half.  Men  were  loading  holes  in  soft 
gi'ound  as  heavily  as  in  hard.     Lots  of  gi-ound  was 
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broken  by  loading  crevices,  and  those  Slav  miners 
would  put  six  sticks  in  a  crevice  where  one  stick 
would  have  done  the  work. 

Operating  material  in  every-day  use  can  be  kept 
account  of  daily  as  well  as  monthly  by  a  proper 
system  of  reporting  by  the  foreman  and  the  co-opera- 
tion of  everyone.  Oil  or  other  fuel  used  in  firing 
boilers,  cyanide,  lime,  zinc  dust,  or  other  material 
used  in  a  mill  should  all  be  constantly  watched  to  see 
that  not  more  is  used  than  is  necessary,  and  it  should 
be  the  duty  of  the  bookkeeper  to  keep  the  manage- 
ment supplied  with  this  data,  so  that  leaks  can  be 
stopped  immediately  and  not  a  month  after  they 
start.  A  competent  mine  accountant,  familiar  with 
the  operation,  can  analyze  exactly  the  cause  of  an 
increased  or  abnormal  cost,  and  such  a  man  is  worth 
to  the  company  many  times  his  salary. 

Tlie  Bureau  of  Mines  at  Washington  has  in  course 
of  preparation  and  will  soon  issue  a  bulletin  on  mine 
accounting.  This  subject  has  been  often  dealt  with, 
but  mostly  with  regard  to  forms  for  cost  sheets,  pay- 
rolls, time  cards,  warehouse  requisitions  and  other 
plant  forms,  without  any  explanation  of  bookkeeping 
methods  necessary  for  their  compilation.  The  simple 
system  of  mining,  milling,  and  smelting  accounting 
I  have  outlined  in  this  book  should  enable  companies 
to  obtain  correct  costs  and  metallurgical  data,  even 
though  the  accountant  may  have  had  no  previous 
experience  with  this  class  of  work.  In  the  compila- 
tion of  the  work  my  idea  was  that  in  starting  a 
mining  operation  an  experienced  mine  accountant  is 
not  always  available.  The  operation  may  be  small 
and  not  warrant  paying  the  salary  required  by  an 
experienced  man.  However,  there  may  be  available 
a  mercantile  store  bookkeeper.  If  he  will  follow  the 
methods  outlined,  and  is  an  accountant,  he  should 
have  no  trouble  in  applying  his  theoretical  knowledge 
to  the  practical  keeping  of  mine  books.  The  book 
tells  in  simple  language  what  I  learned  in  fifteen 
years,  experience  in  mining,  milling,  and  smelting 
plants,  and  takes  the  reader  through  a  month's 
actual  operations. 


Drowning  Hazard  on  Gold  Dredges 

In  the  September  number  of  -the  "California 
Safety  News,"  issued  by  the  Industrial  Accident 
Commission  of  California,  F.  L.  Lowell,  deputy  mine 
inspector,  calls  attention  to  the  di'owning  hazard 
that  exists  on  gold  di-edges. 

He  says :  "When  a  man  falls  into  a  pond  of  water, 
the  incident  is  looked  upon  by  the  casual  observer 
as  a  good  chance  for  a  laugh  at  the  expense  of  the 
victim,  and  such  would  be  the  case  if  the  incident 
ended  happily,  but  it  so  happened  during  the  latter 
part  of  last  year  that  three  men  lost  their  lives  by 
falling  into  the  water  from  gold  dredges.  In  one 
instance  the  man  had  on  hip  rubber  boots  and  was 
assisting  in  cleaning  up  the  riffles,  and  while  so  do- 
ing slipped  on  the  wet  riffles,  and  fell  over  the  end 
of  the  boat  into  the  muddy  water.  The  sand  and 
mud  flowing  from  the  sluices  filled  his  boots  and  thus 
prevented  him  from  rising  to  the  surface.  A  grap- 
pling hook  had  to  be  made  in  order  to  search  for  him 


at  the  bottom  of  the  pond,  and  so  much  time  was 
lost  before  his  body  was  brought  to  the  surface  that 
he  was  beyond  human  help.  In  one  of  the  other 
cases  the  man  received  a  blow  from  a  wire  rope 
which  was  under  such  a  severe  strain  that  the  deck 
sheave  broke,  thus  precipitating  him  into  the  water. 
The  blow  stunned  him  and  he  sank  to  the  bottom  and 
was  not  recovered  for  some  time.  In  the  third  in- 
stance two  men  were  in  an  automobile  and  about  to 
start  toward  town  with  a  piece  of  machinery,  when 
the  driver  made  the  mistake  of  putting  the  gears 
in  reverse,  thus  backing  the  machine  into  the  pond 
and  drowning  with  the  other  men. 

"In  instances  such  as  the  foregoing  it  is  neces- 
sary to  get  some  means  of  quick  assistance  to  the 


LIFE  BUOY  AND  GRAPPLING  HOOK  FOR  DROWNING  PREVENTION 

ON   A  GOLD  DREDGER 
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man  in  order  to  prevent  him  from  sinking  to  the 
bottom;  therefore  life  buoys  with  sufficient  rope 
attached  are  required  on  all  gold  di-edges.  If  the 
man  for  some  reason  has  sunk  to  the  bottom,  and 
his  body  can  be  recovered  within  a  reasonable  time, 
so  that  artificial  respiration  can  be  applied,  the 
patient  has  a  fair  chance  to  recover. 

"In  order  to  make  a  quick  recovery  of  the  body 
from  the  pond,  it  is  made  compulsory  to  have  a 
grappling  hook,  with  sufficient  rope,  attached  on  all 
gold  dredges.  The  accompanying  photograph  shows 
the  cork  life  buoy  and  grappling  hook  and  rope  in 
the  glass  case  below,  both  in  a  handy  place,  ready 
for  an  emergency." 
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Standardized  Crosscut  Rounds 

Old-Timers  Yielding  to   High-Speed   Machines   That   Shorten   Time   of  Drilling  and   Increase 
Operating  Efficiency  — Card  System  Instructs  Miner  As  to  the  Details  of  His  Work. 

BY  HOWARD   DRULLARD 
Written  exclusively  for   The  Journal 


BACK  in  the  days  of  the  single  and  double  hand 
hammer,  a  miner  in  going  to  his  working  face 
was  confronted  with  a  different  problem  of 
pointing  holes  each  shift.  Each  hole  w^as  pointed 
to  take  advantage  of  walls  and  slips  or  an  occasional 
bootleg.  The  old-time  miner,  working  steadily  at  one 
particular  face,  could  point  his  holes  to  a  better  ad- 
vantage, probably,  than  the  foreman  who  di'opped 
around  occasionally  to  ask,  "How  she  goin'  ?"     This 


the  holes  drilled  in  predetermined  order.  With  the 
necessity  of  a  higher  rate  of  production,  and  consid- 
ering tiie  equipment  available,  the  importance  of 
standardized  di-ill  rounds  and  the  use  of  the  most 
efficient  drilling  machines  becomes  most  evident. 
Efficiency  of  Standardization 
The  Anierican  rock-drill  manufacturers  have  made 
wonderful  progress  in  producing  machines  of  such 
remarkable   drilling   speed   that,    in   practically   all 


A "BACK  HOLE" 


circumstance  developed  the  precedent  that  each 
mine;-,  skilled  or  unskilled,  was  the  authority  on  how 
his  particular  round  was  to  be  drilled.  If  he  pulled 
the  round  to  the  satisfaction  of  the  foreman,  all  was 
well;  otherwise,  he  would  go  "down  the  hill."  An- 
other man  was  always  available  to  take  his  place. 

The  oM  method  maintains  in  many  mines  today. 
The  detail  of  this  important  phase  of  mine  work  is 
left  entirely  to  the  judgment  of  the  miner.  The 
same  grade  of  powder  is  furnished  for  blasting  a 
round  in  a  syenite  crosscut  as  is  furnished  for  break- 
ing shattered  gi'ound  in  a  stope.  The  di-ill  column 
is  not  placed  in  a  predetermined  position,  nor  are 


A  "TOP  CUT" 

cases,  any  number  of  holes  required  to  pull  a  round 
can  be  drilled  in  one  shift.  A  study  of  drilling  opera- 
tions will  show  that  in  drilling  a  hard  face  seldom 
more  than  25  per  cent  of  the  shift  is  spent  \vith  the 
machine  in  actual  operation.  Norman  Braly,  man- 
ager of  the  North  Butte  Mining  Co.,  Butte,  Mont., 
in  an  effort  to  further  increase  the  efficiency  of  his 
organization,  developed  standardized  methods  for 
every  phase  of  the  extensive  operations  of  this  large 
property,  with  most  gratifying  results.  Not  only 
the  drilling  operations  are  standardized,  but  every 
other  detail  of  the  undergi'ound  work  is  standard- 
ized. 
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Space  does  not  permit  a  thorough  dehneation,  in 
this  article,  of  all  the  methods  employed ;  I  will  mere- 
ly outline  the  standardized  rounds  used  in  untim- 
bered  crosscuts.  All  other  branches  of  the  opera- 
tions have  been  worked  out  in  the  same  comprehen- 
sive manner,  and  a  system  developed  whereby  the 
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DIMENSIONAL  DETAILS   OF  A   STANDARD   SET-UP   FOR   DRILLING 
COLUMN— SIX-FOOT  ROUND 

individual  effort  of  each  mine  worker  is  registered, 
and  credits  are  given  accordingly.  Cross-cut  work  is 
given  six  classifications:  soft  ground,  medium  short 
ground,  hard  ground,  extra  hard  ground,  and  the 
six-foot  round.  Close  supervision  of  all  work  is  main- 
tained. Each  miner  is  given  a  card  by  his  shift  boss, 
showing  the  round  to  be  drilled.  Each  card  is  per- 
forated in  the  middle,  the  top  half  being  a  requisi- 
tion for  powder  and  the  bottom  half  instruction^. 
The  accompanying  illustrations  show  the  bottom  and 
top  half  of  the  soft  ground  card,  and  the  bottom 
half  only,  of  the  other  cards. 

Placing  the  Drill 

Notice  first  the  set-up.  The  single-screw,  three 
inch  by  seven  foot  column,  is  placed  two  feet  six 
inches  from  the  breast.  This  is  the  correct  position, 
for  when  the  machine  is  placed  on  the  arm  set  at 
right  angles  to  the  crosscut  it  can  be  run  all  the 
way  out  on  the  feed  screw,  and  when  the  end  of  the 
screw  is  reached  the  chuck  end  is  almost  against 
the  ground.  A  close  set-up  is  most  satisfactory,  for 
by  this  means  the  strain  upon  the  rotating  mechan- 
ism of  the  machine  is  minimized  and  vibration  and 
torsional  strain  are  reduced,  which  means  less  break- 
age of  drill  steel.  Another  i-eason  for  the  two-foot- 
six,  set-up  is  the  fact  that  the  column  must  be 
placed  at  this  point  to  attain  the  proper  angles  to  the 
holes,  and  still  allow  the  long  drill  steel  to  be  placed 
in  the  hole. 

The  column  arm  is  set  accurately  at  the  position 
indicated  on  the  card,  and  the  machine  given  the 
proper  dip  by  the  use  of  a  small  rule  equipped  with 
a  spirit  level  and  graduated  to  show  angles.  This 
nicety  of  detail  may  seem  to  be  a  bit  delicate,  but 
in  practice  it  is  not  so,  for  miners  take  keen  interest 
in  doing  their  work  in  the  proper  manner  provided 
that  a  standard  is  established  to  which  they  may 


work,  and  particularly,  as  at  the  North  Butte,  where 
individual  effort  is  credited. 

All  holes  except  the  lifters  are  drilled  above  the 
horizontal.  The  practice  of  drilling  cuts  below  the 
horizontal  is  another  method  handed  down  from  the 
days  of  hand  drilling.  In  ground  that  is  firm  and 
permits  up-cuts  being  used  without  the  back  being 
shattered,  the  up-cuts  are  found  more  satisfactoi-y 
than  the  more  commonly  accepted  down-cuts.  Holes 
above  the  horizontal  drill  much  faster  than  down 
holes,  and  this  is  particularly  true  in  ground  that 
ravels,  so  this  method  had  been  adopted. 

Detail  of  Operation 

The  accompanying  reproductions  of  the  cards  used 
illustrate  the  methods  clearly,  and  little  explanation 
is  necessary.  The  soft  gi-ound  round  is  blasted 
with  35  per  cent  powder,  with  the  exception  of  the 
lifters,  in  which  33  per  cent  powder  is  used,  for 
owing  to  its  slower  action  a  gi-eater  heaving  effect  is 
produced,  and  the  broken  ground  is  lifted  further 
back  from  the  face  than  when  faster  powder  is  used. 
Four  sticks  of  tamping  are  used  to  each  hole,  and 
for  this  pui-pose  the  regular  Du  Pont  tamping  bags, 
filled  by  machinery  with  flotation  tailings,  are  used. 
Tamping  of  the  holes  is  a  detail  that  is  absolutely 
necessary  in  obtaining  the  maximum  results  from 


A   "LIFTER"— OIL   BOTTLE  ON   LEFT   HAND   SIDE 

powder;  a  much  better  combustion  is  effected,  giving 
greater  breaking  power.  Much  less  noxious  gas  re- 
sults from  the  explosion  of  a  tamped  hole,  because 
tamping  assures  a  better  combustion  of  the  powder. 
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Thirteen  holes  constitute  the  round  in  short 
ground,  holes  1  and  2  being  four  and  one-half  foot 
"easers,"  dj-illed  at  45  degrees.  The  top  cut  hole 
drilled  under  the  arm  set  at  two  feet  seven  inches 
from  the  floor,  is  drilled  to  a  depth  of  six  and  one- 
half  feet.  I  need  not  describe  the  rest  of  the  ground, 
as  reference  to  the  illustration  shows  the  holes 
clearly. 

Breaking  Hard  Ground 

For  hard  ground,  twelve  holes  are  required  and 
60  per  cent  powder  is  used  in  all  holes  other  than  the 
lifters,  in  which  33  per  cent  Red  Cross  Extra,  or 
85  per  cent  Gelatine  is  used.  Holes  1  and  2  are  di-illed 
to  be  as  close  together  at  the  bottom  as  possible, 
and  when  loaded  with  60  per  cent  powder,  explode 
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A   BOTTOM  OK   "UP"  CUT 

simultaneously.  For  extra  hard  ground,  thirteen 
holes  are  drilled,  holes  1,  2,  and  3,  forming  a  diamond 
cut  bottomed  close  together  and  exploded  simultane- 
ously with  60  per  cent  powder.  Lifters  are  loaded 
with  the  lower-grade  powder. 

Mucking  and  drilling  are  done  on  opposite  shifts. 
The  drilling  crews  set  up,  drill  a  full  round,  tear 
down,  and  blast  each  shift.  Frrm  five  to  six  feet  of 
ground  is  broken.  The  six-foot  round  is  used  only 
where  the  mucking  is  good,  as  ordinarily  the  five- 
foot  round  breaks  as  much  ground  as  two  muckers 
can  remove  in  one  shift. 

Today,  the  limiting  factor  in  crosscut  progress  is 
the  removal  of  broken  ground,  not  the  drilling  op- 
■  eration,  for  Mr.  Braly  has  found  that  by  the  use 
•of  the  Waugh  Turbo  drill  the  depth  of  the  round 


can  be  easily  increased  from  one  that  will  break  five 
feet  or  less  to  a  round  that  will  pull  six  feet. 

The  accompanying  sketch  of  the  six-foot  round 
shows  the  angle  at  which  the  holes  are  drilled  printed 
in  the  body  of  tiie  sketch.  Eighty  per  cent  Gelatine 
is  used  in  the  cuts,  and  this  high-grade  powder,  ex- 
ploding simultaneously  in  the  cuts,  cannot  ordinarily 
be  resisted  by  the  ground.  The  force  of  the  explo- 
sion is  such  that  the  cuts  must  break,  and  with  this 
wedge  blown  out  of  the  very  center  of  the  drift,  the 
60  per  cent  powder  in  the  remaining  holes  breaks 
the  ground  easily. 

Close  attention  is  given  to  the  maintenance  and 
care  of  the  tools  used.  The  miners  are  furnished 
each  shift  with  a  bottle  of  oil  filled  by  the  magazine 
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man.  These  bottles  are  made  of  a  twelve-inch  piece 
of  two-inch  pipe,  capped  on  one  end  and  reduced 
down  to  a  half-inch  pipe  nipple  on  the  other  end.  A 
half-inch  pipe  cap  is  attached  to  the  bottle  by  a  short 
piece  of  small  chain.  Miners  are  instructed  to  fill 
the  lubricators  of  the  rock  drills  every  third  hole, 
and  in  this  connection  it  is  interesting  to  note  that 
many  miners  who  have  not  been  properly  instructed 
are  under  the  impression  that  a  hammer  drill  can  be 
adequately  lubricated  by  pouring  oil  in  the  air  hose 
once  a  shift.  The  modern  rock  drill  strikes  from 
fifteen  hundred  to  two  thousand  blows  per  minute, 
and  requires  frequent  oilihg. 

Double  taper  cross-bits  with  one-eighth  inch 
change  of  gage  are  used.  The  shanks  of  the  drill 
steel  are,  each  and  every  one,  in  perfect  condition, 
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the  proper  length  is  carefully  maintained,  and  the 
hole  in  the  center  carefully  inspected. 

The  excellent  results  recorded  could  not  be  ob- 
tained were  it  not  for  the  perfection  of  the  ventilat- 
ing system.     The  temperature  of  the  working  face 


SHOWING   HOLE  NO.    10    OF  THE   SIX-FOOT   ROUND 

is  always  kept  below  87  degrees,  and  this  is  remark- 
able, considering  the  fact  that  rock  temperatures 
of  105  degrees  are  encountered. 


Recent  Interesting  Publications 

Flotation — In  the  November,  1919,  issue  of  the 
Bulletin  of  the  Institution  of  Mining  and  Metallurgy, 
H.  L.  Sulman,  of  Minerals  Separation  fame,  pub- 
lishes probably  the  most  elaborate  paper  which  has 
yet  appeared  on  flotation,  in  its  physical  aspects.  Mr. 
Sulman  fu'st  describes  the  principal  methods  of  flo- 
tation which  have  been  developed  and  reviews  the 
molecular  principles  involved.  The  explanation  of 
flotation,  he  says,  may  be  based  on  the  differences 
shown  by  various  substances  in  the  degree  to  which 
they  are  wetted  by  water  or  other  liquids.  This 
degi'ee  of  wetting  may  be  influenced  by  the  mole- 
cular porosity  of  the  solid  surface,  and  indicated 
more  or  less  quantitatively,  by  the  contact  angle 
made  between  the  free  surface  of  the  liquid  and  that 
of  the  solid.  The  author  discusses  the  molecular 
constitution  of  solids  and  liquids,  gi-avitation  and 
molecular  forces,  surface  energy  and  surface  tension, 
pressure  in  bubbles,  the  dynamical  aspect  of  sur- 
faces, interfacial  tension,   differential  wetting,   the 


hysteresis  of  liquid-solids-air  contact-angles,  absorp- 
tion, the  stability  of  films,  the  role  of  immiscible 
oil,  frothing  reagents,  air  and  oil  emulsions,  the 
action  of  modifying  agents,  the  degrees  of  crushing 
required,  theories  of  flocculation,  the  differential 
flotation.  Electrical  phenomena  in  connection  with 
flotation  are  considered  of  minor  importance.  Suc- 
cessful flotation,  Mr.  Sulman  summarizes,  "depends 
in  bringing  about  the  most  advantageous  selective 
adhesions,  selective  absorptions,  and  selective  floccu- 
lations  between  the  complex  particles  in  an  ore- 
pulp."  Copies  of  the  paper  may  be  obtained  "at  a 
nominal  charge,"  the  amount  of  which  is  not  stated, 
from  the  Institution  of  Mining  and  Metallurgy,  No. 
1,  Finsbury  Circus,  London,  E.  C.  2,  England. 

Geological  Survey  Bibliography — The  U.  S.  Geo- 
logical Survey  has  issued  a  list  of  all  the  publica- 
tions of  that  bureau  concerning  deposits  of  the  prin- 
cipal metallic  and  non-metallic  minerals.  The  list 
is  arranged  by  minerals  and  will  be  of  interest  to 
all  who  wish  to  bring  their  files  of  Sui-vey  publica- 
tion on  any  special  subject  up  to  date.  The  biblio- 
graphy is  published  as  U.  S.  Geological  Survey  Bulle- 
tin No.  666-GG  and  may  be  obtained  free  of  charge 
by  addressing  the  U.  S.  Geological  Sui-vey,  Wash- 
ington, D.  C. 

Power  Field  Pipin'j — A  thirty-six  page  paper  on 
this  subject  is  published  in  the  October,  1919,  issue 
of  the  Proceedings  of  the  Engineers'  Society  of 
Western  Pennsylvania.  Engineers  interested  in  the 
progress  of  the  art.  material  used,  effect  of  super- 
heated steam,  details  of  construction,  di-awings  and 
specifications,  and  general  design  of  power  field 
piping  will  find  a  perusal  of  this  paper  profitable. 
Copies  may  be  obtained  from  the  ofiice  of  the  society, 
Union  Arcade  Building,  Pittsburgh,  Pa.,  for  50c. 
each.  

Possible  New  Market  for  Monazite  Sand 

The  alloy  ferrocerium  has  recently  been  intro- 
duced into  the  manufacture  of  gray-iron  castings, 
and  its  applicability  as  a  deoxidizer  in  the  manufac- 
ture of  steel  is  now  being  studied.  Dr.  Richard 
Moldenke  discussed  the  subject  at  the  fall  meeting 
of  the  American  Foundrymen's  Association.  The 
alloy  has  a  low  melting  point  and  is  closely  related 
to  some  of  the  other  ferro-alloys  which  have  been 
found  so  useful  in  recent  years  in  special  steel  manu- 
facture. 

Up  to  the  present,  practically  the  only  use  of  cer- 
ium has  been  in  the  manufacture  of  pyrophoric 
alloys,  used  for  making  sparks  to  ignite  carbide 
lamps,  gas  jets,  and  in  automatic  cigar  lighters.  The 
production  has  probably  been  not  in  excess  of  ten 
tons  per  year.  It  is  made  from  monazite  sand,  the 
principal  producing  countries  being  Brazil  and  India, 


Byproduct  Coke  Ovens  in  1917,  according  to  official  figures, 
bumed  only  32,000,000  tons  of  the  360,000,000  tons  consumed 
in  tlie  United  States.  Over  ninety-one  per  cent  was  therefore 
bumed  without  any  attempt  to  recover  the  valuable  by- 
products, ammonia  compounds,  naphtha,  creosote,  pitch,  and  a 
number  of  coal-tar  products. 
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William  Hugh  Freeland 

WILLIAM  HUGH  FREELAND,  who  developed 
the  first  commercially  successful  pyi'itic- 
copper  smelting  practice  in  America,  died  in  Saint 
Luke's  Hospital,  San  Francisco,  on  Nov.  22.  He  was 
born  at  Carluke,  Lanarkshire,  Scotland,  Oct.  25, 
1864 ;  was  educated  in  Glasgow  and  first  came  to  this 
country  in  1883.  In  1884  he  was  ranching  near  San 
Antonio.  Tex.  From  1885  to  1889  he  was  in  the 
ship  brokerage  business  in  Quebec.  His  mining  ex- 
perience began  in  1889,  when  he  went  to  Mexico. 
He  remained  in  Mexico  representing  the  o^vners  of 
mining  interests  in  the  mountains  back  of  Parral 
until  1892,  when  he  went  with  Price's  laboratory  in 
San  Francisco.  There  he  remained  until  1894.  Dur- 
ing 1894  he  was  gold  mining  in  Calaveras  County, 


W.  H.  FREELAND 

where  he  met  Miss  Eva  Hopkins,  whom  he  married 
in  1897  and  who  survives  him.  In  1895  he  was  em- 
ployed by  the  IMountain  Copper  Co.,  Keswick,  Cal., 
as  assayer  and  steadily  advanced  until,  in  1898,  he 
had  become  assistant  manager,  having  worked  up 
through  the  positions  of  mine  superintendent  and 
smelter  superintendent.  In  1898  he  resigned  to  be- 
come general  manager  of  the  Ducktown  Sulphur. 
Copper  &  Iron  Co.,  Ltd.,  at  Isabella,  Tenn.,  in  the 
Ducktown  copper  mining  district.  In  1900  he  be- 
came an  American  citizen. 

At  Ducktown  Mr.  Freeland  remained  as  general 
manager  for  over  eleven  years  and  made  his  most 
conspicuous  success.  He  had  experimented  on 
pyritic  smelting  under  Herbert  Lang  at  the  Moun- 
tain Copper  Co.'s  smelter,  he  had  gathered  all  avail- 
able information  regarding  the  Tasmanian  practice, 
and  after  much  further  experimenting  at  Ducktown 
with  both  hot  and  cold  blast  he  finally,  in  the  sum- 
mer of  1902,  demonstrated  a  successful  cold-blast 
pi'ocess  under  Ducktown  conditions,  and  the  practice 


Which  has  since  then  been  the  standard  in  the  dis- 
trict was  adopted  by  the  Ducktown  company.  Later 
Mr.  Freeland  invented  and  introduced  his  charging 
machine,  also  still  in  use  by  the  Ducktown  company. 
During  his  stay  at  Ducktown  he  developed  and  per- 
fected an  organization  which  enabled  the  Duckto\vn 
company  steadily  to  emerge  from  a  small  dividend 
payer  to  one  of  the  best  profit  makers  among  the 
smaller  copper  producers  in  the  country. 

In  1910,  Mr.  Freeland's  health  not  being  strong, 
he  resigned  and  returned  to  California.  In  1911  he 
purchased  gi'ound  in  San  Rafael  and  erected  the 
chai-ming  home,  in  which  he  lived  until  his  death. 
There  he  gave,  as  fully  as  his  health  would  permit, 
most  valued  sei-vices  to  local  developments  for  the 
public  benefit,  to  Liberty  Loan  campaigns,  and 
other  patriotic  movements  during  the  war,  and  from 
there  he  was  twice  recalled  to  DucktowTi  to  advise 
with  the  company  in  matters  of  vital  policy. 

Mr.  Freeland  combined  rare  business  shrewdness 
with  engineering  ability,  and  it  was  said,  by  such 
metallurgists  as  David  H.  Browne  and  John  H.  Allen 
that  he  knew  more  practical  copper  metallurgy  than 
any  other  man  they  had  ever  met.  He  had  great 
capacity  for  getting  good  men  about  him  in  his 
work.  He  was  the  soul  of  honor,  was  implicitly 
trusted  by  all  who  knew  him  and,  combined  with 
great  force  of  character,  underneath  a  resei've  of 
manner,  there  existed  a  gentleness,  sweetness,  and 
consideration  of  others  which  steadily  won  not  only 
the  respect  but  the  affection  of  all  those  with  whom 
he  came  in  contact. 

William  Young  Westervelt. 


Davis -Daly  Copper  Co. 

The  report  of  the  Davis-Daly  Copper  Co.  for  the 
quarter  ended  Sept.  30,  1919,  states  that  shaft  sink- 
ing has  been  completed  to  a  depth  of  2,800  ft.,  and  a 
station  has  been  started  on  the  2.700  ft.  level.  Cross- 
cutting  will  be  started  at  once  to  intersect  the  ore- 
bodies  encountered  on  the  2,500  ft.  level.  Total  de- 
velopment for  the  quarter  was  2,257  ft.,  comprising 
864  ft.  of  drifts,  588  ft.  of  crosscuts,  and  805  ft.  of 
raises. 

Tonnage  hoisted  for  the  quarter  is  the  largest  in 
the  history  of  tlie  company.  Shipments  for  the 
period  amounted  to  21.850  tons,  producing  3.231,332 
lb.  of  copper  and  126.090  oz.  of  silver.  The  average 
assay  of  ore  shipped  for  the  period  was  7.46  per  cent 
copper. 

Total  ore  returns  were  larger  than  those  of  any 
other  quarter,  and  the  cash  and  quick  assets  of  the 
treasury  amounted  to  $736,854.49  on  Sept.  30,  1919. 
The  company  has  recently  secured  the  services  of 
James  L.  Bruce  as  general  manager.  Mr.  Bruce  was 
formerly  general  manager  of  the  Butte  &  Superior 
Mining  Co. 


Ordinary  Extra-Heavy  Piping  and  Fittings  are  designed 
for  steam  pressures  of  250  lb.  Matei-ial  designed  for  350  lb. 
and  superheat  is  in  successful  use,  but  is  not  standard. 
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The  Petroleum  Industry 


Mexican  Oil  Fields  Another  Source  of  Trouble 

THE  oil  industry  is  now  feeling  the  effects  of  the 
disturbed  conditions  in  Mexico,  which  have,  in 
the  last  three  or  four  years,  driven  practically  all 
American  metal-mining-  men  out  of  the  country.  The 
offensive  against  foreign  oil  operators  comes  at  a 
particularly  propitious  time  from  the  Mexican  stand- 
point, when  the  coal  strike  has  caused  a  fuel  short- 
age which  will  last  all  wnter,  and  has  resulted  in 
many  plants  changing  over  from  coal  to  fuel  oil.  The 
oil  supply,  therefore,  already  inadequate,  will  have 
even  greater  demand  made  upon  it  than  formerly. 
According  to  1918  figures,  the  United  States  con- 
sumption of  crude  oil  is  about  60,000,000  bbl.  greater 
than  the  domestic  supply;  this  excess  being  taken 
from  storage,  and  imported,  chiefly  from  Mexico. 

In  1918  the  Mexican  importation  amounted  to 
36,000,000  bbl.  of  crude,  which,  although  only  about 
10  per  cent  of  the  domestic  production,  nevertheless, 
relieved  a  large  part  of  the  shortage  in  domestic 
supply.  Deprivation  of  the  Mexican  supply  would 
be  p?;'ticulai"ly  troublesome  to  the  U.  S.  Shipping 
Board,  with  its  500  oil-burning  passenger  and 
freight  steamers,  for  most  of  its  fuel  contracts  are 
with  companies  which  obtain  their  supplies  from 
Mexico.  In  fact,  the  statement  has  been  made  that 
90  per  cent  of  the  oil  used  on  the  Atlantic  and  Gulf 
coast  is  imported  from  our  Southern  neighbor. 

The  Mexican  oil  policy  is  just  what  might  be  ex- 
pected of  an  irresponsible  government.  The  present 
producing  wells  are  the  result  of  extensive  explora- 
tion and  development,  and  are  located  on  land  legally 
acquired.  The  ruling  powers  in  Mexico  City  cannot, 
however,  resist  such  an  attractive  opportunity  to 
recoup  their  sunken  fortunes  at  the  expense  of 
others,  particularly  when  the  others  happen  to  be 
the  much-despised  Americans.  The  policy  of  "Mexi- 
co for  the  Mexicans"  is  called  on  to  justify  their 
attitude. 

After  months  of  intermittent  debate  the  Mexican 
Senate  has  passed  President  Carranza's  petroleum 
bill.  Just  what  the  bill,  in  its  present  shape,  re- 
quires, has  not  been  published,  but  it  is  in  effect  an 
amendment  of  the  much-discussed  Article  27,  and 
provides  for  tlie  nationalization  of  all  oil  lands  which 
had  not  been  legally  acquired  by  May  1,  1917,  the 
•date  when  the  present  Constitution  of  Mexico  went 
into  effect.  Former  decrees  i-equired  that  no  new 
wells,  whether  on  private  property  or  not,  could  be 
drilled  without  a  government  permit,  the  securing 
of  which  implied  that  the  Mexican  Government  held 
subsoil  rights  even  on  private  land.  To  secure  a 
permit  it  was  also  necessary  to  acquiesce  in  advance 
to  any  regulations  which  the  Mexican  Government 
might  make  in  the  future,  and  to  pay  royalties  under 


the  name  of  taxes.  As  a  result,  little  di'illing  has 
been  done.  The  Mexican  Petroleum  Company  has 
done  none  for  a  year,  and  some  other  companies, 
which  have  attempted  to  drill  without  a  permit,  have 
met  with  armed  resistance  since  Nov.  12,  1919.  So 
far,  the  State  Department  at  Washington  has  regis- 
tered three  protests,  one  on  June  18,  the  second  on 
Oct.  1,  and  the  last  on  Nov.  18  without  being  accord- 
ed the  courtesy  of  a  reply. 

Meanwhile  the  old  wells  are  rapidly  going  to  salt 
water  and  the  production  is  dropping  off.  Senor 
Bonillas,  the  Mexican  Ambassador,  wishes  "to  en- 
lighten the  intelligent  American  public"  through  the 
columns  of  the  "New  York  Times,"  by  the  fact  that 
the  potential  production  of  the  present  wells  is  about 
600,000,000  bbl.,  but  that  only  64,000,000  bbl.  per 
year  is  being  taken,  so  that  much  more  could  be 
lemoved  if  desired.  The  thought  may  occur  that 
it  is  altogether  likely  that  the  operators,  with  the 
present  shortage  and  attendant  high  prices,  are  pro- 
ducing as  much  oil  as  possible.  Speeding  of  oil  wells 
has  decided  limits.  In  some  wells  the  oil,  while  pos- 
sibly present  in  large  quantity,  seeps  in  but  slowly. 
In  others,  rapid  pumping  brings  up  an  excess  of 
sand.  There  is  also  a  limit  to  the  speed  at  which 
sucker  rods  can  operate.  Senor  Bonillas  further 
proceeds  to  say  that  there  is  no  restriction  as  to  the 
export  of  crude  oil  from  Mexico,  and  that  if  the 
drilling  of  new  oil  wells  had  been  stopped,  it  was 
no  doubt  due  to  the  fact  that  compliance  had  not 
been  made  with  the  rules  of  the  Department  of  In- 
dustry, Commerce  and  Labor  regarding  permits. 
This  slap  on  the  wrist  should  result  in  at  least  a 
fourth  note  on  the  subject. 

The  restrictions  seem  aimed  particularly  at 
Americans,  for  the  Royal  Dutch  company,  according 
to  reports,  has  not  been  interfered  with,  its  holdings 
being  operated  through  the  Mexican  Eagle,  a  Mexi- 
can company. 

Every  day  it  becomes  more  evident  that  the  Sick 
Man  of  Amei-ica  needs  the  close  attention  of  a  com- 
petent staff  of  physicians  such  as  America,  Great 
Britain,  and  France  could  no  doubt  provide. 


The  American  Supply  of  Manjak  comes  principally  from 
Trinidad,  according  to  "Commerce  Reports."  Mining  opera- 
tions are  carried  on  by  the  Trinidad-Tarouba  Oil  Development 
Co.,  of  San  Fernando,  shipments  amounting  to  41  tons  from 
Jan.  1  to  Oct.  1,  1919. 


More  Than  60  Per  Cent  of  the  Refining  Cacacity  of  the 
United  Stages  is  situated  in  states  along  sea  coast,  19%  per 
cent  being  on  the  Atlantic  seaboard,  20  per  cent  in  California 
and  23%  per  cent  in  Texas  and  Louisiana,  according  to  the 
Boston  News  Bureau.  Indications  point  to  Texas  and  Louisi- 
ana becoming  greater  refining  states,  because' of  the  big 
light-oil  discoveries  of  Burkbumett,  Ranger,  Desdemona,  and 
Homer. 
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Political  and  Commercial  Geology  Series 
The  Petroleum  Resources  of  the  World— Part  II.* 

American,  British,  and  Dutch  Interests  Control  Most  of  the  World's  Oil     United  States  is  Surpreme 
in  Western  Hemisphere,  But  Has  Not  the  Aggressive  Nationalistic  Policy  of 

Foreign  Governments 

BY   JOHN   D.   NORTHROP 

Formerly  Geologist.  U.  S.  Geological  Survey 
Revised  and  abridged  for  "The  JournaI"t 


THE  commercial  control  of  the  world's  produc- 
tion of  petroleum,  as  far  as  nations  are  involved, 
is  determined,  in  the  main,  through  direct  o\\'n- 
ership  of  lands,  leases,  and  concessions,  or  by  the 
control  throuafh  holding  coi-porations  of  subsidiary 
companies  holding-  fee,  leases,  mineral  rights,  or  con- 
cessions of  petroleum  land.  Outside  of  Argentina, 
where  the  domestic  petroleum  industry  is  owned  and 
operated  by  the  state;  Germany,  where  the  govern- 
ment participates  directly  in  the  financing  of  petrol- 
eum enterprises  through  the  Deutsche  Bank;  and 
Persia,  where  the  British  government  o\\'ns  a  sub- 
stantial interest  in  a  company  owning  and  operating 
extensive  concessions,  the  commercial  control  of  the 
petroleum  industry  is  determined  almost  wholly  by 
aggi-egations  of  private  capital  acting  in  their  o^^Tl 
interests. 

So  far  as  the  author  is  aware,  Canada  is  the  only 
country  in  which  the  petroleum  industry  may  be  said 
to  be  controlled  by  foreign  (United  States)  interests, 
by  virtue  of  an  essential  monopoly  of  pipe-line  and 
refining  facilities. 

The  following  table  shows,  according  to  the  best 
information  available,  the  nationality  and  approxi- 
mate extent  of  control  exercised  by  the  dominant 
interest  in  each  of  the  principal  oil-producing  coun- 
tries of  the  world  in  1917: 

COMMERCIAL  CONTROL  OF  PETROLEUM  IN  1917 


Production 

Nationality  of 

Approx 

imate  Extent 

Country 

in  1917 

Dominant 

of  Control  by 

(Barre's) 

Interests 

Dominant  Interests 

United  States 

335..11 5.601 

American 

96 

Russia 

69.000.000 

British-Dutch 

40-H 

Mexico 

65.292.770 

American 

66 

Dutch  East  Indies 

12.928,955 

British-Dutch 

100 

India 

8.078.843 

British 

100 

Persia 

6.856.063 

British 

100 

Galicia 

B.966.447 

German 

100 

Japan  and 

Formosa 

2.898.654 

Japanese 

100 

Rumania 

2.681.870 

British-Dutch 

36 

Peru 

2.6S3.417 

American 

70 

Trinidad 

1.599.455 

British 

80 

Argentina 

1.144.737 

Argentinian 

100 

Egypt 

1.008.750 

British-Dutch 

100 

Germany 

995.746 

German 

100 

Canada 

205.332 

American 

(b) 

80  -f- 

Venezuela 

127.743 

British-Dutch 

80  (7) 

Italy 

60.000 

French 

96 

(b).     By  control  of  refining  facilities. 

The  accompanying  diagram,  Fig.  2,  shows  graphi- 
cally the  approximate  commercial  control  of  the 
world's  production  of  petroleum  in  1917. 

United  States — Commercial  control  of  the  petro- 
leum industry  in  the  United  States  is  in  the 
hands  of  the  so-called  "Standard  Oil  Group"  of  com- 


•The  basis  of  this  article  by  Mr.  Northrop  was  issued  in  mimeographed 
form  for  government  use  only,  as  one  of  the  Political  and  Commercial 
Control  series  prepared  under  the  direction  of  J.  E.  Spurr.  and  after  the 
armistice  the  remaining  copies  were  released  to  the  general  public.  In 
this  article  of  -Mr.  Northrop's  the  Editor  has  incorporated  certain  later 
notes  and  additions ;  as.  for  example,  information  furnished  by  E.  Russell 
Floyd,  of  the  U.  S.  Geological  Survey ;  A.  G.  White,  and  W.  E  Perdew. 
of  the  Bureau  of  Mines,  and  others. — J.   E.  S. 

tPart   I  was  published   in   the   "Journal"   of  Dec.   27.    1919. 


panies,  by  reason  of  their  control  of  most  of  the 
great  pipe-line  systems  of  the  country,  of  probably 
75  per  cent  of  the  refining  facilities,  and  of  the  sub- 
stantial part  of  the  actual  production.     Ot'^f-  do- 
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APPROXIMATE    COMMERCIAL    CONTROL    OF    TiiE 
WORLDS  PETROLEUM 


mestic  interests  having  important  shares  in  the  con- 
trol of  the  petroleum  industry  in  the  United  States 
include  the  Southern  Pacific  R.  R.  Co.,  the  Cities 
Service  Co.  (Doherty  interests),  the  General  Petro- 
leum Corporation,  the  Gulf  Oil  Coi-poration,  the  Ohio 
Cities  Gas  Co.,  Cosden  &  Co..  the  Sinclair  Oil  &  Re- 
fining Corporation,  The  Sun  Co.,  the  Texas  Co.,  the 
Tide-water  Oil  Co.,  and  the  Union  Oil  Co. 

Foreign  interests  in  the  United  States  include 
purely  British  companies,  controlling  production  to 
the  extent  of  about  2,000,000  bbl.  a  year;  British- 
Dutch  companies  represented  by  the  Royal  Dutch- 
Shell  Syndicate,  controlling  production  to  the  extent 
of  about  9,000,000  bbl.  a  year,  together  with  refining 
and  marketing  facilities,  and  Franco-Belgian  com- 
panies, controlling  about  1,000,000  bbl.  of  production 
a  year.  Aside  from  the  probable  holdings  by  in- 
dividual Germans  of  shares  in  companies  engaged 
in  one  or  more  phases  of  the  petroleum  industry  of 
the  United  States,  I  am  aware  of  no  organized  Ger- 
man interest  in  any  phase  of  the  domestic  industiy. 

Russia — Commercial  control  of  the  petroleum  in- 
dustry of  Russia  is,  under  the  political  conditions 
now  existing  in  central  Europe,  to  a  large  extent 
a  matter  of  speculation.  As  nearly  as  can  be  ascer- 
tained, the  dominant  control  is  in  the  hands  of  purely 
British,  Franco-Britisli,  and  British-Dutch  (Royal 
Dutch-Shell   Syndicate)    interests.      Certain   of   the 
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second-named  interests  are  allied  closely  with  an  ad- 
ditional oroup  of  capitalists  represented  by  the  firm 
of  Nobel  Bros.,  of  much  importance,  the  present 
control  of  which  is  by  no  means  clear  from  the  liter- 
ature available  on  the  subject.  Though  originally 
Swedish,  the  financial  interests  now  involved  in 
Nobel  Bros,  are  believed  to  include  representatives 
of  financial  groups  in  England,  France,  and  Germany 
as  well,  with  control  probably  lying  with  the  Anglo- 
Swedish  interests. 

Prior  to  the  war,  dii-ect  German  interests  in  Rus- 
sian petroleum  included  control  by  the  Deutsche 
Bank  through  a  Belgian  company  (the  Petrole  de 
Grosny)  of  the  important  producing  and  refining 
companv.  A.  I.  Akverdoff  &  Co.,  direction  of  which 
is  now  in  British  or  British-Dutch  hands.  As  in  the 
United  States,  a  considerable  part  of  the  actual  pro- 
duction of  petroleum  in  Russia  is  distributed  among 
a  large  number  of  individually  weak  companies,  dom- 
inated, because  of  the  control  of  pipe-line  or  refining 
facilities,  by  one  or  another  of  the  principal  gi-oups. 

Of  considerable  importance  in  Russian  petroleum 
affairs  at  one  time  was  the  European  Petroleum 
Union,  organized  for  combat  in  the  world  markets 
with  the  Standard  Oil  group.  This  union  included, 
among  others,  such  important  petroleum  operators 
as  the  Nobel  Bros.,  the  Rothschild  interests  (Now 
Dutch-Shell),  Mantascheff  (now  Russian  General  Oil 
Corporation.  British),  and  the  Deutsche  Bank,  the 
latter  controlling  Akverdofl"  and  Spies,  in  Russia,  to- 
gether with  important  companies  in  Rumania  and 
Galicia.  The  extent  to  which  this  union  controlled 
the  affairs  of  its  constituent  companies  now  operat- 
ing in  Russia  is  uncertain. 

In  view  of  the  present  conditions  in  Russia,  it  is 
impossible  to  make  any  definite  statement  with  re- 
gard to  the  petroleum  situation.  A  decree  of  the 
Bolsheviki  government  concerning  the  nationaliza- 
tion of  the  petroleum  industry,  of  June  20,  1918,  de- 
clared as  the  property  of  the  state  all  movable  and 
immovable  property  employed  in  and  belonging  to 
the  petroleum  industry.  Trading  in  oil  was  declared 
a  state  monopoly,  and  was  delegated  to  the  Chief 
Petroleum  Committee  of  the  Fuel  Department  of  the 
Supreme  Council  of  National  Economy.  In  view  of 
the  fact  that  the  principal  producing  areas  are  now 
under  British  military  control,  this  decree  is  in- 
effective. 

Mexican  Control  Divided 

Mexico — Commercial  control  of  petroleum  in  Mex- 
ico is  divided  between  United  States,  British,  and 
British-Dutch  interests,  controlling  about  65,  30,  and 
2  per  cent,  respectively,  of  the  production  in  1917. 
The  interests  of  the  United  States  include  the 
Doheny  group,  operating  principally  as  the  Huasteca 
and  Mexican  Petroleum  companies ;  the  Standard  Oil 
Co.  of  New  Jersey,  operating  as  the  Penn  Mex  Fuel 
Co.;  the  Sinclair  interests,  operating  as  the  Free- 
port  &  Mexican  Fuel  Oil  Co. ;  the  Texas  Co.,  Gulf  Co., 
the  Southern  Pacific  R.  R.,  and  others.  The  British  in- 
terests are  represented  by  the  Pearsons,  operating 
as  the  Mexican  Eagle  Oil  Co.,  and  the  British-Dutch 
interests  by  La  Corona  Petroleum  Co.,  and  Chijoles 


Oil  Ltd.,  controlled  by  the  Royal  Dutch-Shell  Syndi- 
cate. No  exclusively  German  interests  are  known 
to  hold  substantial  interest  of  any  important  com- 
pany operating  in  Mexico. 

Formerly,  concessions  were  freely  granted  to  for- 
eign individuals  and  companies  for  the  exploitation 
of  mineral  deposits,  and  oil  lands  were  sold  by  the 
native  owners  to  foreigners.  Article  27  of  the  new 
Mexican  constitution  of  1917  expressly  forbids  any 
but  Mexican  companies  acquiring  directly,  or  in- 
directly, petroleum  lands  in  Mexico.  A  provision 
appears  in  all  recent  concessions  for  the  exploita- 
tion of  oil  properties,  stating  that  the  concession  will 
be  declared  null  if  any  of  the  rights  are  transferred 
to  any  foreign  government.  The  provisions  and  in- 
tent in  a  series  of  presidential  decrees  issued  on 
Feb.  19,  1918,  July  7,  1918,  July  31,  1918,  and  Aug. 
1,  1918,  are  to  nationalize  all  petroleum  lands  and  to 
permit  them  to  be  operated  only  by  Mexican  citizens 
or  companies  that  agree  to  consider  themselves  Mex- 
ican, and  that  further  agree  not  to  invoke  the  pro- 
tection of  their  governments.  A  bill  was  presented 
in  December,  1918,  to  carry  out  Article  27  of  the  new 
constitution,  but  thus  far  no  action  has  been  taken 
in  the  matter.  The  decrees  and  legislation  growing 
out  of  Article  27  have  been  protested  by  the  princi- 
pal petroleum  companies  operating  in  Mexico  and 
by  their  respective  governments. 

Dutch  East  Indies — Commercial  control  of  the 
petroleum  resources  of  the  Dutch  East  Indies  is  in 
the  hands  of  the  Royal  Dutch-Shell  Syndicate,  and 
is  essentially  absolute  by  reason  of  the  restrictions 
on  foreign  acquisition  of  mining  rights  in  the  East 
Indian  Archipelago  contained  in  the  Netherlands 
East  Indian  Mining  Act  and  subsequent  supplements. 
Actual  control  is  in  the  hands  of  the  Bataafche  Pe- 
troleum Maatschappij,  which  has  a  capital  of  $56,- 
000,000,  divided  into  five  shares,  three  of  which  are 
owned  by  the  Royal  Dutch-Petroleum  Co.,  and 
two  by  tiie  British,  Shell  Transport  &  Trading  Co. 
Purely  British  interests  control  an  inconsequential 
production  of  petroleum  in  British  North  Borneo  and 
in  Sarawak. 

Prospecting  licenses  and  concessions  are  granted 
only  to  Dutch  subjects  and  to  Dutch  companies.  It 
is  officially  stated  that  the  object  of  these  restric- 
tions is  not  to  exclude  foreign  capital ;  however,  their 
character  is  such  that  this  is  precisely  the  effect, 
and  on  account  of  the  economic  monopoly  of  the 
petroleum  industry  of  the  Dutch  East  Indies,  which 
the  Royal  Dutch-Shell  now  have,  it  would  be  difficult 
for  any  new  enterprise  to  gain  a  foothold. 

India — Commercial  control  of  the  petroleum  re- 
sources of  India  is  exercised  by  the  Burma  Oil  Co. 
by  reason  of  its  dominance  of  production,  refineries, 
and  pipe-line  facilities,  and  through  agreements  as 
to  marketing  with  its  principal  competitor,  the 
British  Burma  Petroleum  Co.,  both  controlled  by 
British  capital.  The  Burma  Oil  Co.,  is  allied  with, 
if  not  directly  controlled  by,  a  group  of  British  finan- 
ciers, one  or  more  of  whom  is  interested  in  com- 
panies in  Trinidad  and  Persia. 
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Rumania — During  the  war  the  Rumanian  petro- 
leum industry  was  temporarily  wholly  in  control  of 
Gennan  and  Austrian  interests.  The  advanced  stage 
of  development  of  the  oil  fields  prior  to  the  war,  and 
the  intentional  damage,  much  of  wliich  is  irrepar- 
able, wi-ought  in  the  fields  by  British  detachments 
in  1916,  when  capture  of  the  fields  by  Austro-Ger- 
man  forces  became  inevitable,  are  believed,  however, 
to  have  deprived  Germany  of  a  large  part  of  the 
fruits  of  her  conquest,  as  it  is  considered  doubtful 
if  the  Rumanian  fields  can  ever  again  be  made  to 
yield  petroleum  at  the  rate  of  12,000,000  bbl.  per 
year  attained  before  the  war. 

The  American  Petroleum  Institute  states  that 
"Rumania  is  considering  the  erection  of  a  state 
monopoly  of  both  production  and  distribution  on  the 
ruins  of  the  monopoly  which  Germany  sought  to 
establish  there  but  was  compelled  by  the  armistice 
to  renounce." 

Prior  to  the  war,  British-Dutch  (Dutch-Shell)  in- 
terests controlled  about  30  per  cent  of  the  annual 
production  of  petroleum  in  Rumania,  German  inter- 
ests about  26  per  cent,  United  States  intei-ests 
(Standard  Oil  Co.  of  New  Jersey)  about  18  per  cent, 
French  interests  about  16  per  cent,  purely  English 
interests  about  6  per  cent,  and  Belgian  and  Ruman- 
ian interests  the  remainder. 

Galicia — Through  the  Austrian  Society  Gaz  and 
the  German  Deutsche  Erdoel  Aktien-gesellschaft, 
German  interests  have  dominated  the  petroleum  in- 
dustry of  Galicia  for  years  through  the  direct  con- 
trol of  the  larger  producing  and  refining  interests, 
and  by  reason  of  the  fact  that  the  smaller  scattered 
interests  were  dependent  almost  entirely  on  the  two 
leading  companies,  the  Galizische  Kai-pathen  Petro- 
leum A.  G.  (controlled  by  Society  Gaz)  and  the 
Premier  Oil  &  Pipe  Line  Co.,  (controlled  by  the 
Deutsche  Erdoel  A.  G.,  which  is  in  turn  controlled 
by  the  Diskonto  and  Bleichroder,  a  branch  of  the 
Deutsches  Bank)  for  their  transportation  and  refin- 
ing facilities.  British  and  Dutch  capital  were  in- 
volved in  the  Galician  fields  prior  to  the  war,  but 
not.  it  is  believed,  to  a  controlling  extent  in  either 
of  the  dominant  companies. 

Japan — The  petroleum  industry  of  Japan  is  con- 
trolled wholly  by  Japanese  interests  and  to  a  pre- 
ponderant extent  by  a  single  company,  the  Nippon 
Oil  Co.  So  far  as  T  am  aware,  no  foreign  interests 
share  in  any  way  in  the  development  or  control  of 
the  Japanese  petroleum  industry. 

Peru — Commercial  control  of  the  petroleum  in- 
dustry of  Peru  is  exercised  by  the  Standard  Oil  Co. 
of  New  Jersey  through  its  subsidiary,  the  Imperial 
Oil  Co.  of  Canada.  This  control  involves  about  70 
per  cent  of  the  annual  production,  tlie  remaining  30 
per  cent  being  divided  in  the  ratio  of  27  to  3  be- 
tween British  and  Italian  interests,  respectively.  So 
far  as  is  known  no  other  interests  are  involved. 

Trinidad — The  interests  engaged  in  the  petroleum 
industry  of  Trinidad  include  financial  groups  purely 
British,  controlling  about  57  per  cent  of  the  produc- 
tion; British-Dutch  interests  (Dutch  Shell),  con- 
trolling about  23  per  cent,  and  United  States  inter- 


ests (General  Asphalt  Co.)  controlling  the  re- 
mainder. The  leading  operator  in  Trinidad  is  the 
Trinidad  Leaseholds,  Ltd.,  a  British  company  which, 
in  1917,  produced  about  42  per  cent  of  the  petroleum 
output  credited  to  Trinidad  that  year. 

Alsace — Commercial  control  of  the  petroleum  re- 
sources of  lower  Alsace  has  been  in  the  hands  of  the 
Vereinigte  Pechelbronner  Oelbergwei'ke  Gesellshaft 
and  the  Deutsche  Tiefbohn  A.  G.,  both  of  which  com- 
panies are  believed  to  underlie  the  Deutsche  Bank 
via  the  Deutsche  Erdoel  A.  G.,  and  the  Diskanod  and 
Bleichroeder.  The  negligible  production  of  petro- 
leum in  Hanover  is  doubtless  under  the  same  finan- 
cial control,  though  confirmatory  data  are  not  at 
hand  to  warrant  a  positive  statement  to  that  eff"ect. 

Argentina — The  petroleum  reserves  of  Argentina, 
which  comprise  the  only  areas  from  which  petroleum 
is  being  commercially  produced  in  that  country,  are 
operated  by  the  state  through  the  Comcdora  Riva- 
davia  Petroleum  Commission.  German  interests  are 
thought  to  have  been  involved  in  two  or  three  un- 
successful efforts  in  the  last  decade  to  obtain  petro- 
leum on  tracts  adjacent  to  the  government  resei-ves 
in  the  Comodora  Rivadavia  district. 

Egypt — The  petroleum  industry  in  Egypt  is  con- 
trolled wholly  by  British-Dutch  capital  operating  as 
the  Anglo  Egyptial  Oilfields,  Ltd..  a  subsidiary  of  the 
Royal  Dutch-Shell  Syndicate,  through  the  Anglo- 
Saxon  Petroleum  Co..  the  last  named  company  being 
predominantly  British. 

Canada — Commercial  control  of  the  petroleum  in- 
dustry in  Canada  is  exercised,  in  effect,  by  the  Stand- 
ard Oil  Co.  of  New  Jersey  through  its  subsidiary 
the  Imperial  Oil  Co.  of  Canada.  This  control  is  ex- 
ercised in  consequence  of  a  virtual  monopoly  of  pipe- 
line and  refining  facilities  and  through  the  fact  that 
the  producing  interests,  though  British  and  Cana- 
dian, ai-e  individually  small  and  are  unorganized. 

Italy — The  production  of  petroleum  in  Italy,  which 
is  small,  represents  the  output  of  two  companies,  the 
Petroli  d'ltalia,  in  which  French  capital  is  predomin- 
ant, and  the  Petrolifera  Italiana,  which  is  believed 
to  be  essentially  Italian. 

Venezuela — Financial  groups  interested  in  petro- 
leum in  Venezuela  include  the  Dutch-Sliell  Syndi- 
dicate  (British-Dutch),  the  General  Asphalt  Co. 
(United  States),  and  a  group  of  British  financiers 
who  control  properties  in  Trinidad  as  well  as  the 
most  important  group  of  companies  other  than 
Nobels  and  the  Dutch-Shell,  in  Russia. 

Colombia — United  States  interests,  including  the 
Standard  Oil  Co.,  the  Doherty  interests,  tiie  Texas 
Co.,  the  Gulf  Corporation,  and  the  Island  Oil  & 
Transpoi-t  Coi'poration,  are  predominant  in  the  quest 
for  petroleum  in  Colombia. 

Costa  Rica  and  Panama — The  Sinclair  interests 
(United  States)  are  particularly  active  in  the  search 
for  petroleum  in  Costa  Rica  and  Panama,  and  The 
Sun  Co.  (also  United  States),  is  understood  to  be 
investigating  petroleum  possibilities  in  other  Central 
American  republics. 

Algeria  and  Morocco — The  Pearson  interests 
(British)   have  expended  considerable  effort  in  the 
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quest  of  petroleum  in  Algeria  and  Morocco,  and  in 
the  former  country,  American  interests  (E.  E. 
Smith)  are  reported  to  have  recently  sought  petro- 
leum concessions  from  the  French  government. 

Persia — British  interests,  including  the  British 
government,  control  extensive  petroleum  concessions 
in  Persia,  from  which  oil  in  unreported  quantities 
is  now  being  produced.  The  most  promising  oil  ter- 
ritory of  Persia  has  recently  been  closed  to  Ameri- 
can activity  through  the  granting  of  a  concession 
aggi-egating  approximately  500,000  square  miles  to 
the  Anglo-Persian  Oil  Co.,  a  majority  of  the  voting 
stock  of  which  is  owned  by  the  British  government. 
The  concession  runs  until  1961.  The  importance  of 
this  oil  territory  is  indicated  by  the  fact  that  it  is 
now  reported  as  having  a  potential  capacity  of  30,- 
000,000  bbl.  yearly,  with  tremendous  reserves  un- 
developed. 

China — United  States  interests  (Standard  Oil  Co. 
of  New  York)  are  understood  still  to  retain  control 
over  the  petroleum  rights  in  certain  provinces  in 
■China,  where  active  prospecting  in  two  or  thi'ee  local- 
ities a  few  years  ago  was  reported  to  have  yielded 
unfavorable  results. 

New  Zealand — Petroleum  in  small  quantities  is 
produced  in  New  Zealand  by  purely  British  interests. 
Position  of  the  Leading  Powers 

United  States — With  respect  to  developments  ex- 
pected in  the  petroleum  industry  within  the  next 
decade,  the  position  of  the  United  States,  thanks  to 
the  entei-prise  and  foresightedness  of  financial  in- 
terests of  domestic  origin,  is  apparently  strong. 
United  States  interests  are  practically  supreme  in 
the  commercial  control  of  the  petroleum  resources 
of  the  Western  Hemisphere,  dominating  the  petro- 
leum industry  in  the  United  States,  Canada,  Mexico, 
and  Peru,  and  holding  substantial  interests  in  Trini- 
■dad  and  Venezuela  and  in  the  prospective  petroli- 
ferous areas  in  Central  America  and  Colombia.  Their 
-only  competitors  are  British  and  British-Dutch  in- 
terests, which  control  the  petroleum  situation  in 
Trinidad  and  are  not  only  strongly  intrenched  in  the 
United  States,  Mexico,  and  Venezuela,  but  are  ag- 
gressively seeking  to  enlarge  their  holdings  in  those 
countries  and  to  gain  footholds  elsewhere. 

Unless  the  United  States  adopts  measures  to  limit 
the  aggi'essions  of  foreign  capital  in  this  country, 
such  as  Federal  operation  of  the  trunk  pipe-lines, 
and  formulates  a  firm,  forward-looking  governmental 
policy  toward  the  protection  of  investments  of  its 
citizens  in  petroleum  properties  in  other  countries, 
particularly  Latin-American  countries,  it  may  wit- 
ness its  commercial  supremacy  in  petroleum  affairs 
wane  and  disappear  while  it  is  yet  the  largest  politi- 
cal contributor  to  the  world's  supply  of  petroleum. 

As  contrasted  with  the  strongly  nationalistic  and 
deliberately  aggressive  governmental  petroleum 
policy  of  Great  Britain,  France,  Holland  and  some 
other  nations,  the  United  States  has  never  adopted 
any  policy  founded  on  recognition  of  the  importance 
of  political  and  commercial  control  of  petroleum. 
Though  American  companies  may  not  own  and  op- 
«rate  oil  lands  in  the  British  Empire,  in  the  French 


possessions,  or  the  Dutch  colonies,  the  only  Ameri- 
can restrictions  on  foreign  activity  in  the  petroleum 
industry  are  those  which  cover  all  minerals  contained 
in  public  lands.  Only  American  citizens  or  those  who 
have  declared  their  intention  of  becoming  American 
citizens  can  apply  for  patents  to  such  land.  How- 
ever, after  the  application  is  made,  there  is  no  re- 
striction on  transfer  of  the  mineral  rights  thus 
secured. 

Great  Britain — British  and  British-Dutch  inter- 
ests easily  control  the  petroleum  situation  in  the 
Eastern  Hemisphere  by  domination  of  the  petroleum 
industries  of  Russia,  Persia,  India,  and  the  Nether- 
lands East  Indies.  Domination  of  the  petroleum  sit- 
uation in  Russia  alone  is  believed  tantamount  to  con- 
trol of  the  petroleum  situation  in  the  entire  Eastern 
Hemisphere  for  the  greater  part  of  the  next  century. 
The  strength  of  Great  Britain's  present  position  in 
the  world's  petroleum  affairs  lies  in  a  strong  govern- 
mental policy  in  the  matter  and  in  the  mde  scope  of 
British  petroleum  investments,  embracing  practically 
every  country  of  which  petroleum  is  an  important 
product  and  nearly  every  country  of  which  it  is  a 
product  of  potential  importance. 

The  general  policy  of  the  British  Empire  seems  to 
be  to  control  all  oil  development  and  to  restrict  op- 
erations by  foreign  capital.  In  Australia  licenses  are 
required  for  the  exploitation  of  oil  lands,  and  only 
companies  incoiTJorated  in  the  United  Kngdom  or 
a  British  possession  may  receive  such  licenses.  The 
Governor  General  has  the  right  of  pre-emption  of  all 
oil  produced,  and  in  case  of  war  may  take  control  of 
all  oil  properties.  In  Canada,  or  those  Western 
provinces  where  minerals  are  the  property  of  the 
Crown,  petroleum  and  natural  gas  lands  may  be 
leased  only  to  British  companies.  A  similar  restric- 
tion exists  in  Burma.  In  that  country  a  monopoly 
of  the  peti-oleum  industry  was  granted  to  the  Burma 
Oil  Co.  for  99  years  in  1885.  This  arrangement  was 
apparently  inspired  by  fear  of  the  Standard  Oil  Co. 
of  the  United  States,  and  it  is  part  of  the  agree- 
ment between  the  company  and  the  government  that 
it  shall  not  amalgamate  with  other  oil  companies. 
Regulations  of  like  effect  are  the  rule  in  other  British 
colonies  where  oil  exists;  in  Barbados,  the  British 
government  has  the  right  of  pre-emption  of  all  oil 
residues;  in  British  Guiana,  non-British  companies 
can  hold  lands  only  by  special  license  of  the  Gover- 
nor; in  British  Honduras,  all  mineral  oil  is  resei-ved 
to  the  Crown;  in  Southern  Nigeria,  the  Gold  Coast, 
Trinidad,  and  Tobago,  the  British  government  has 
the  right  of  pre-emption  over  all  petroleum. 

The  recent  granting  of  a  concession  amounting  to 
a  monopoly  in  the  most  promising  oil  district  of 
Persia  (a  region  believed  by  many  oil  experts  likely 
to  become  one  of  the  most  important  in  the  world) 
to  a  British  company  controlled  directly  (by  stock 
owTiership)  by  the  British  government  signified  an 
aggressive  policy  of  England,  outside  of  her  own 
dominions,  to  secure  and  hold  under  government  con- 
trol oil  lands  in  all  parts  of  the  globe. 

The  best-known  oil  territories  in  Venezuela  are 
thought  to  be  already  covered  by  concessions  which 
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are  practically  all  controlled  either  directly  or  indi- 
rectly by  British  interests,  chiefly  the  Dutch- 
Shell  Co. 

So  far  as  observed,  German  interests  actually  dom- 
inate the  petroleum  industry  in  Galicia  and  at  home. 
Whether  forced  back  on  its  own  petroleum  resources 
or  on  its  own  supply  from  those  of  Galicia,  it  will 
obviously  have  an  inadequate  supply,  and  the  result 
will  probably  be  that  German  interests  will  be  par- 
ticularly aggi-essive  in  the  quest  of  petroleum  in 
Mesopotamia,  Africa,  and  South  America. 

France — Since  control  of  the  petroleum  interests 
of  the  Rothschilds  passed  into  the  hands  of  the 
Royal  Dutch-Shell  Syndicate  (British-Dutch),  the  in- 
fluence of  French  finances  in  petroleum  aff'airs  has 
been  negligible,  outside  of  Galicia  and  Italy,  where  it 
was  not  great.  French  capital  will  undoubtedly  par- 
ticipate in  efforts  to  determine  the  petroleum  ca- 
pacity of  the  Barbary  States,  French  dependencies, 
but  that  it  will  be  appreciably  involved  in  organized 
efforts  to  control  the  world  situation  with  respect 
to  petroleum  is  not  anticipated. 

The  French  mining  law  holds  that  oil  and  gas 
belong  to  the  state,  and  may  be  exploited  under 
concessions,  the  area  and  time  limit  of  which  are 
matters  of  negotiations  between  the  applicant  and 
the  authoi'ities.  It  is  understood  that  the  French 
government  is  unwilling  to  gi'ant  oil  concessions  ex- 
cept to  companies  the  majority  of  whose  stock  is  held 
by  French  citizens.  A  company  incoi-porated  re- 
cently to  work  the  Algerian  oil  fields  contained  in 
its  articles  of  incorporation  the  provision  that  60 
per  cent  of  its  stock  must  be  held  by  French  citizens. 

Japan — Japanese  investments  in  the  world's  pe- 
troleum industry  have  not  yet  attained  significant 
proportions  outside  of  Japan  itself,  though  the 
Japanese  government  is  officially  alive  to  the  impor- 
tance of  Japanese  investments  in  petroleum  proper- 
ties in  Mexico,  particularly  in  Lower  California  and 
Sonora;  in  China,  and,  undoubtedly,  in  Russia,  and 
large  investments  of  Japanese  capital  in  the  petro- 
leum industry  in  one  or  all  of  those  countries  may 
be  confidently  expected  in  the  near  future. 


Present  Condition  of  Rumanian  Oil  Fields 

According  to  a  report  by  Robert  S.  Doman,  Red 
Cross  commissioner  to  Rumania,  the  oil  fields  of 
Rumania  are  the  country's  greatest  source  of  min- 
eral wealth.  In  1912,  a  total  of  1.835,940  metric 
tons  was  produced,  and  the  capital  invested  was 
estimated  at  $125,000,000.  When  the  Rumanians 
retreated  from  Wallachia,  hundreds  of  wells  were 
destroyed  by  the  British.  The  Germans  during  their 
occupation  of  Rumania  put  432  soundings  in  a  con- 
dition of  production  out  of  a  total  of  962  existing 
on  July  1,  1916,  or  a  proportion  of  45  per  cent,  and 
had  succeeded  in  raising  the  yield  to  75  per  cent  at 
the  time  of  the  armistice.  They  concentrated  their 
attention  on  the  richest  bores. 

Since  the  departure  of  the  enemy,  last  November, 
the  number  of  wells  has  been  increased  to  508,  but 
the  number  of  borings  has  been  reduced  from  220 


to  119,  owing  to  lack  of  material.  The  gross  pi'oduc- 
tion  of  petroleum  in  1917  was  about  520,000  tons, 
or  35  per  cent  of  the  normal,  and,  in  1918,  1,200,000 
tons.  In  the  first  five  months  of  1919,  it  was  473,000 
tons,  an  average  monthly  output  of  94,600  tons,  or 
approximately  63  per  cent  of  the  pre-war  volume. 

The  oil  is  obtained  partly  from  shallow,  hand- dug 
wells  and  partly  from  boreholes  in  the  region  of  the 
Carpathians,  the  principal  centers  being  Prahova, 
Bacau,  Buzeu.  Dambovitza,  and  Campini,  90  per  cent 
of  the  production  in  1912  being  from  the  Prahova 
district. 

The  average  boreholes  are  less  than  1,600  ft.,  and 
the  wells  are  only  from  60  to  300  ft.  deep.  The  bulk 
of  the  petroleum  is  refined  and  the  residue  is  em- 
ployed in  Rumania  for  heating  punioses.  Briquettes 
compressed  from  lignite  are  soaked  in  oil  residue  and 
make  excellent  fuel.  Production  in  1919  has  been 
interrupted  by  strikes  and  export  difficulties,  the 
Standard  Oil  Co.  having  had  some  trouble  in  this 
respect.  The  latter  problem  will  be  solved  partly 
by  putting  into  working  order  of  the  Baico-Con- 
stanza  pipe  line  and  the  improvement  of  shipping 
facilities  via  the  Danube. 


T 


Manjak  Has  Chief  Use  in  Oil  Fields* 

HE  term  "manjak"  is  applied  to  a  variety  of 
bitumen  or  solid  hydrocarbon  occurring  on  the 
Island  of  Barbados,  West  Indies,  and  in  Utah,  Cuba, 
and  Trinidad.  The  deposits  on  the  latter  island  are 
found  within  a  distance  of  three  miles  of  San  Fer- 
nando, the  second  largest  town  on  the  island,  and 
within  three  miles  of  the  famous  asphalt  lake. 

In  chemical  composition,  manjak  is  like  asphalt. 
It  is  almost  pure  bitumen.  Its  melting  point  is,  how- 
ever, more  than  400  degrees  F.,  whereas  asphalt 
melts  at  100  degrees  F.  In  composition,  it  consists 
of  80  to  90  per  cent  carbon,  the  remainder  being 
chiefly  hydrogen,  with  a  small  quantity  of  sulphur. 
It  resembles  coal  in  appearance,  is  odorless,  hard, 
and  brittle.  It  is  found  in  thin  beds  between  layers 
of  clay. 

The  most  important  use  of  manjak,  and  one 
wherein  it  has  won  a  reputation  for  saving  money, 
is  in  connection  with  rotary  drilling  for  oil.  A  soft 
compound  is  used  on  the  joints  of  the  pipes  between 
the  casing  threads  and  drill  stem  threads,  and  this 
prevents  either  water,  sand,  or  grit  getting  into 
the  threads,  thus  preserving  them  from  being 
stripped  or  worn  off.  It  not  only  acts  with  particu- 
lar efficacy  in  keeping  such  pipes  water-tight,  air- 
tight, and  free  from  corrosion  at  the  joints,  but  it 
also  facilitates  the  work  of  joining  and  separating 
the  pipes,  owing  to  its  lubricating  qualities.  It  has 
been  found  much  superior  to  white  lead  or  any  other 
substances  previously  used  for  such  purposes. 


Important  Petroleum  Developments  are  expected  from  the 
French  districts  of  Morocco,  where  one  small  well,  situated 
at  Dgecel,  is  producing  about  20  bbl.  of  oil  per  day.  Twelve 
more  wells  are  being  drilled. 


♦Excerpt  from  "Commercial   Reports"   Oct,   27,   1919. 
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The  mining  NE^A^s 

Leading  Events 


The  Utah  Apex  Suit 

Testimony  Ended,  Arguments  to  Begin 

Jan.  26 — No  Decision  for 

Several  Montlis 

Testimony  in  the  suit  between  the 
Utah  Consolidated  and  the  Utah  Apex 
companies  over  extra-lateral  rights 
is    completed.      Arguments    will    begin 


stone-quartzite  contact.  Open  fissures, 
he  stated,  as  he  knew  them,  did  not  go 
to  great  depth,  the  pressure  of  the 
rock  closing  them.  The  case  for  the 
Utah  Apex  was  opened  on  Dec.  8  by 
Judge  Marshall,  who  stated  that  the 
ore  taken  cut  came  from  below  the 
surface  of  the  Utah  Apex  grounds.    He 


Vanadium  Corporation  of  America 
Buys  Primos  Chemical  Co. 

Newly  Acquired  Company  An  Import- 
ant   Producer   of    Molybdenum 

The  Vanadium  Corporation  of  Amer- 
ica has  purchased  the  Primos  Chemical 
Co.,  according  to  an  announcement 
made    recently.     The    latter     company 


^^^ji^^M 


SURFACE  PLANT,   MILL   AND  OTHER   BUILDINGS   OF  UTAH   APEX    MINING  CO..  BINGH.A.M  CANYON,  UTAH, 

AT    MOUTH    OF   TUNNEL.    LOOKING    NORTHWEST 


Jan.  26,  lasting  three  days,  and  a  deci- 
sion is  expected  not  before  three  or  four 
months  from  that  date.  H.  V.  Winch- 
e'l  in  concluding  his  testimony  for 
Utah  Consolidated  in  the  second  part  of 
the  suit  dealing  with  the  Yampa  lime- 
stone, .stated  that  oi'e  deposition  in  the 
Yampa  limestone  as  described  by  Prof. 
Winche'l.  was  due  to  mineralizing  solu- 
tions, which  came  up   along   the  lime- 


donied  that  the  Yampa  limestone  bed 
wa?  the  apex  of  this  ore.  The  Yampa 
lode,  he  said  was  strict'y  a  copper  pro- 
ducer, and  the  old  Yampa  workings 
v.-rre  of  that  character,  while  the  ore 
taken  out  came  from  the  lead-bearing 
fissures.  Among  the  witnesses  for  the 
Utah  Apex  were  A'bert  Burch,  On'in 
Pcterron,  geologist  for  the  Utah  Apex, 
and  V.   S.   Rood,   of    the    Utah    Apex. 


is  an  important  producer  of  molybde- 
num as  well  as  vanadium.  It  is  stated 
that  a  new  irsue  of  93j000  shares  of 
Vanadium  Corporation  stock  without 
par  value  will  be  issued  to  provide 
funds  for  the  new  acquisition.  This  new 
stock  is  to  be  offered  to  stockholders 
for  subsci'iption  at  $45  a  share  on  the 
basis  of  a  new  share  for  three  old 
shares.     At  the  ruling  market  price  of 
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58  for  Vanadium  shares,  this  will  give 
rights  on  the  old  stock  of  approximately 
$3  a  share  according  to  the  "New  York 
Sun." 

The  initial  balance  sheet  as  of  Sept. 
16,  1919,  of  the  Vanadium  Corporation 
of  America  as  submitted  to  the  New 
York  Stock  Exchange  shows  assets  and 
liabilities  as  follows: 

Assets  —  Mines,  $5,500,000;  patents 
and  processes,  $1,000,000;  plant,  $2,000,- 
000;  inventories,  $177,093;  cash,  $1,500,- 
000;  total,  $10,177,093. 

Liabilities  —  Capital  stock,  280,000 
shares  of  no  par  value;  capital  and 
equity,  September  16,  1919,  $10,177,093. 

The  income  account  of  the  Ameri- 
can Vanadium  Co.  for  the  period  from 
Jan.  1  to  Sept.  15,  1919,  follows:  Earn- 
ings from  sales,  $523,565;  other  income, 
$150,265;  total  income,  $673,830; 
charges,  $54,103;  balance,  $619,727;  div- 
idends, $128,334;  surplus,  $491,393. 

Park  City  Companies  Settle 
Differences  Out  of  Court 

Conflicts  between  the  Silver  King 
Coalition  and  the  Keystone  mining  com- 
panies of  Park  City,  Utah,  have  been 
settled  out  of  court,  and  both  companies 
have  received  certain  rights  and  privi- 
leges, each  dismissing  legal  actions, 
v;hich  were  pending.  The  Keystone 
company  is  to  have  easements  through 
certain  workings  of  the  Coalition,  such 
as  the  Hanauer  tunnel,  etc.,  on  a  rental 
and  royalty  basis,  and  can  now  open  up 
its  ground  to  advantage.  The  Keystone 
company  has  released  to  the  Coalition 
certain  extra-lateral  rights  which  are 
a  possible  ground  of  future  controversy, 
and  has  itself  received  a  money  consid- 
eration from  the  Coalition,  the  amount 
of  which  has  not  been  given  out. 

Metallurftical  Research  and  Ore 
Testing  at  Golden,  Col. 

The  conditions  under  which  ore  test- 
ing and  metallurgical  research  will  be 
carried  out  at  the  Colorado  School  of 
Mines,  Golden,  Col.,  have  been  an- 
nounced by  Robert  M.  Keeney,  director 
of  the  department  of  metallurgical  re- 
search, in  the  following: 

a.  Any  responsible  person  or  organ- 
ization may  with  the  consent  of  the 
director  use  the  equipment  by  paying 
for  the  actual  material,  labor,  power, 
water,  expert  assistance  used,  and  de- 
preciation. In  this  case  the  person  us- 
ing the  plant  is  responsible  for  the 
accuracy  of  the  results  obtained. 

b.  The  director  of  the  department 
and  his  assistant  will  run  a  test,  in 
which  case  a  charge  equal  to  the  cost 
of  similar  work  done  by  a  commercial 
testing  plant  or  by  a  consulting  engi- 
neer will  be  made.  If  desired,  the  di- 
rector will  make  an  estimate  of  the 
cost  previous  to  starting  the  work,  but 
this  will  not  be  used  in  billing  the 
actual  charges.    The  director  will  be  re- 


sponsible for  the  accuracy  of  the  re- 
sults, and  will  make  a  report  to  the 
person  authorizing  the  test  without 
stating  that  the  ore  comes  from  any 
particular  mine  or  locality,  unless  he 
supervises  the  arrangements  for  taking 
the  samples.  The  director  will  not  sug- 
gest suitable  devices  nor  recommend 
machines  put  out  by  the  various  manu- 
facturers for  the  commercial  plant  that 
will  subsequently  be  built  as  a  result 
of  his  test  work.  The  person  receiving 
the  report  of  the  test  work  should  em- 
ploy a  consulting  engineer  to  advise 
further  in  regard  to  the  building  of  a 
commercial  treatment  plant. 

c.  A  person  or  organization  desiring 
to  conduct  a  prolonged  research  may 
establish  a  fellowship  at  the  school  un- 
der the  research  director,  to  cover  a 
period  of  one  year  or  longer,  and  the 
fellow  may  give  all  or  a  part  of  his 
time  to  the  special  research  work.  In 
the  latter  case,  the  greater  part  of  his 
time  will  be  devoted  to  the  special  re- 
search and  the  remainder  to  post-grad- 
uate study.  The  person  establishing  the 
fellowship  will  pay  the  salary  of  the 
fellow  and  the  actual  cost  of  material, 
labor,  power,  water  and  depreciation 
necessary  for  the  research  work.  The 
director  and  his  staff  will  supeivise  the 
v^'ork  of  the  fellow  without  charge,  will 
assume  the  responsibility  for  the  accu- 
racy of  the  results  obtained,  and  will 
make  a  complete  report  of  the  work 
performed.  This  will  not  be  published 
for  a  period  of  two  years  without  the 
consent  of  the  person  establishing  the 
fellowship.  Any  patents  to  cover  any 
part  or  all  of  a  process  developed  by 
the  fellow  under  this  agreement  will  be 
assigned  to  the  person  establishing  the 
fellowship. 

Ore  shipments.  Ores  may  be  .shipped 
by  express  or  freight  directly  to  Golden, 
Col.,  all  charges  prepaid.  Freight  sent 
via  the  Colorado  &  Southern  Ry.,  or  via 
the  Denver  &  Intermountain  Ry.,  must 
be  hauled  by  wagon  from  the  railroad 
yards  to  the  testing  plant  at  the  expense 
of  the  shipper.  All  details  as  to  re- 
sponsibility of  the  shipper,  suitable 
modes  of  making  payments,  size  and 
handling  of  shipments,  nature  of  test- 
work  to  be  carried  on,  the  persons  to 
whom  reports  are  to  be  made,  and  other 
necessary  business  matters  should  be 
clearly  understood,  as  a  result  of  cor- 
respondence or  conference  with  the  di- 
rector before  consignments  of  lots  of 
ere  of  any  size  will  be  authorized. 


The  Dominion,  Saskatchewan,  and 
Manitoba  governments  will  erect  a  lig- 
nite briquetting  plat  at  Estovan  in  1920. 
Machinery  has  been  purchased  for  a 
plant  with  a  capacity  of  30,000  tons  of 
briquettes  per  month. 


Rehearing  Ordered  in  Alice  Gold 

&  Silver  Case 

Minority  Stockholders'  Appeal  Against 

Sale  to  Anaconda  to  be  Re-argued 

Re-argument  of  appeal  proceedings 
of  the  minority  stockholders  of  the 
Alice  Go!d  &  Silver  Mining  Co.  against 
the  Anaconda  Copper  Mining  Co.  to 
.';t't  aside  the  sale  of  the  property  of  the 
former,  as  voted  by  a  majority  of  the 
stockholders,  has  been  ordered  by  the 
U.  S.  Supreme  Court.  The  action  was 
begun  in  1911  and  has  been  in  the 
courts  ever  since.  The  Anaconda  com- 
pany is  the  owner  of  383,000  shares  of 
the  Alice  Company,  and  holders  of  9,000 
shares  are  back  of  the  injunction  suit. 
Holders  of  20,000  shares  more  are  sit- 
ting by  observing  the  proceedings.  The 
property  of  the  Alice  embraces  more 
than  24  claims  and  mill  sites  in  Walker- 
ville,  commonly  known  as  the  northern 
part  of  the  district,  comprising  more 
than  250  acres  in  the  silver-zinc  belt  of 
Butte.  The  Alice  was  one  of  the  early 
day  silver  mines  of  prominence  in  the 
district,  a  smelter  at  one  time  being  in 
operation. 

A  majority  of  the  stockholders  voted 
to  sell  to  the  Anaconda,  the  deal  being 
consummated  through  an  exchange  of 
stock  with  the  latter.  Minority  stock- 
holders headed  by  Joseph  Stcttheimer, 
Peter  Geddes  and  others  object  to  the 
sale,  alleging  that  by  virtue  of  the  ter- 
ritorial laws  of  Utah,  under  which  the 
Alice  company  had  been  incorporated, 
the  sale  of  the  stock  was  illegal  unless 
sanctioned  by  all  the  stockholders.  The 
action  of  the  majority  was  upheld  by 
Federal  Judge  G.  M.  Bourquin,  of  Butte, 
and  the  property  sold  at  auction  in 
r,utte,  following  an  order  for  a  resale 
made  by  Judge  Bourquin,  it  being  bid 
in  by  the  Anaconda.  The  resale  order 
followed  a  hearing  oi)  objections  made 
to  the  original  sale.  The  reasons  for 
the  return  of  the  suit  to  the  calendar 
of  the  Circuit  Court  of  Appeals  were 
not  indicated  in  advices  received  by  le- 
gal counsel  for  the  Anaconda,  but  it  is 
believed  that  the  Supreme  Court  desired 
additional  information  on  points  W'hich 
may  not  be  clear. 

Neill  Sued  for  Half  Interest  in 
Premier  Mine 

JNIaurice  D.  W.  Bacon,  of  Los  Angeles, 
Cal.,  has  filed  suit  in  Spokane,  Wash., 
against  R.  K.  Neill,  of  Spokane,  for  a 
half  interest  "in  the  Premier,  formerly 
the  Bush  mine,  situated  near  Stewart, 
B.  C.  It  is  asserted  by  Mr.  Bacon  that 
a  partnership  existed  between  him  and 
Mr.  Neill;  that  the  value  of  the  Bush 
mine,  as  it  then  was  termed,  was  mis- 
represented to  him  and  that  Mr.  Neill 
thus  obtained  possession.  Mr.  Neill 
states  that  there  is  no  foundation  for 
the  claim  made. 
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Mine  Rescue  Station  in  Miami- 
Globe  District,  Aiizona 

The  mine  rescue  station  of  the  Miami- 
Globe  Rescue  and  First  Aid  Association 
is  situated  near  Globe,  Ariz.,  on  the 
road  to  Miami.  The  building  is  shown 
in  the  accompanying  illu.'^tration.  It  is 
built  of  hollow  tile  with  a  tile  roof,  and 
is  designed  to  house  five  motor  trucks 
and  afford  living  accommodations  to 
three  men.  These  three  men  are  fur- 
nished by  the  Old  Dominion  Copper 
Mining  &  Smelting  Co.,  the  Miami  Cop- 
per Co.  and  the  Inspiration  Consoli- 
dated Copper  Co.,  the  executive  heads 
of  which  companies  together  with  that 


needed  for  fighting  mine  fires  is  al- 
ways ready  when  needed  by  the  volun- 
teer rescue  crews  organized  by  the  As- 
sociation among  the  employees  of  the 
various  companies. 

New  Process  for  Making  Zinc 
Oxide  Reported  Discovered 

Announcement  has  just  been  made  in 
Joplin,  Mo.,  that  Alfred  Schwartz,  a 
Joplin  mining  engineer  and  chemist,  has 
invented  a  new  process  for  producing 
cxide  of  zinc.  L.  P.  Buchanan,  a  local 
zinc  mine  operator,  infoi-med  the  Joplin 
Chamber  of  Commerce  that  New  York 
bankers  have  agreed  to  finance  the 
building  of  a  plant  at  Joplin  or  some 


El  Tiro  Copper  Mine 

Success  of  An  Arizona  Enterprise 

One  of  the  notable  financial  successes 
of  Arizona  mining  was  made  in  the  last 
year  by  El  Tiro  Leasing  Co.,  of  Silver 
Bell,  Ariz.,  a  success  the  more  remark- 
able in  the  fact  that  it  has  come  through 
operation  of  an  abandoned  copper  mine, 
pronounced  almost  valueless.  The  prop- 
erty was  taken  over  by  Percy  Williams, 
a  mining  engineer  familiar  with  local 
conditions,  and  has  proved  very  profit- 
able to  him  and  his  associates.  At  the 
same  time  there  has  been  satisfactory 
working  out  of  unusual  and  obscure 
geological   problems. 
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of  the  International  Smelting  Co.  con- 
stitute the  Association's  board  of  direc- 
tors. The  supervisor  of  the  station  is 
Orr  Woodburn,  and  his  assistant  R.  H. 
Whyte.  Each  man  of  the  crew  of  three 
under  the  director  serves  for  six 
months,  then  returning  to  his  regular 
employment. 

The  duties  of  the  crew  consist  in 
keeping  in  proper  condition  the  mine 
rescue  and  first  aid  apparatus  main- 
tained throughout  the  Miami-Globe  dis- 
trict. This  includes  20  Draeger  two- 
hour  oxygen  -  breathing  apparatus, 
29  Draeger  self-rescuers  and  7  pulmo- 
tors,  together  with  all  accessory  equip- 
ment. Two  10-men  outfits  on  motor 
trucks  are  kept  ready  at  the  station  for 
instant    service.      Thus    the    apparatus 


nearby  place  to  make  use  of  the  process. 
Nothing  definite  as  to  the  discovery  is 
given  out  except  that  by  Mr.  Schwartz's 
plan  the  oxide  is  produced  in  much  less 
time  than  by  the  older  process.  Local 
business  men  are  planning  to  donate  a 
site,  which  is  not  asked  by  the  company, 
but  which  no  doubt  will  be  accepted. 
The  construction  of  a  plant  to  cost  from 
$100,000  to  $200,000  is  expected  to  start 
soon. 


The  Uniform  Fibrous  Talc  Co.  of 
Gouveraeur,  N.  Y.,  has  developed  a 
large  body  of  talc  upon  its  property, 
and  is  sinking  a  new  shaft  to  develop 
it,  according  to  R.  B.  Ladoo,  in  a  re- 
port of  the  U.  S.  Bureau  of  Mines. 


Like  the  United  Verde  Extension  at 
Jerome,  the  New  Cornelia  at  Ajo,  and 
other  prolific  present-day  copper  pro- 
ducers. El  Tiro  has  undergone  a  check- 
ered career,  handicapped  by  a  succes- 
sion of  unfavorable  expert  reports  made 
by  engineers  not  thoroughly  familiar 
with  the  eccentricities  of  southwestern 
copper  deposits.  These  very  eccentrici- 
ties and  irregularities  of  geological  phe- 
nomena which  have  beclouded  the  anal- 
ysis of  the  uninitiated  have  been  the 
principal  cause  of  the  productiveness 
of  these  tj^jes  of  copper  deposits  when 
once  they  are  found. 

There  is  no  regularity  of  formation, 
no  continuity  of  strike  and  dip,  no  con- 
formable deposition  of  sedimentaries, 
no   uniformity   of   eruptive   intrusives. 
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but  on  the  other  hind  a  chaos  of  cross- 
slips,  unexpected  faults,  open  fissures 
and  closed  fissures,  occurring  in  differ- 
ent varieties  of  granite,  lime,  schist  and 
porphyries,  metamorphosed  by  a  suc- 
cesjive  intrusion  of  acid  and  basic  dikes, 
which  in  turn  are  faulted  and  crashed 
and  then  the  entire  mixture  buried  un- 
der a  hundred-foot  flow  of  recent  silici- 
ous  lava. 

At  El  Tiro  the  new  orebodies  of  high- 
grade  are  found  under  outcrops,  i.  e., 
barren  of  copper  but  not  necessarily  of 
evidence  to  those  who  have  learned  to 
read  such. 

No  engineer,  without  long  Arizona 
experience,  can  be  expected  to  pass  fav- 
orably upon  such  combinations  without 
extensive  j:tudy,  yet  the  Arizona  engi- 
neer is  rapidly  becoming  disposed  to 
view  with  favor  the  more  complicated 


Few  New  Discoveries  on  Indian 

Lands  in  Arizona 

Known   Ground   Relocated — Indians 

Profit  Serving  as  Guides 

The  late  opening  of  Indian  reserva- 
tions to  prospectors  for  the  location  of 
mineral  land  appears  to  have  resulted 
in  few  finds  that  have  added  to  the 
state's  mining  news.  South  from  Par- 
ker was  a  breakneck  race  along  the 
Colorado  to  reach  first  the  old  La  Paz 
p'acer  fields,  whereof  are  many  stories 
of  buried  treasure  and  rich  gravel.  This 
field  was  abandoned  in  the  early  sev- 
enties and  now  is  believed  valuab'e  only 
in  the  event  that  s'uicing  water  can  be 
piped  up  from  the  Colorado  River. 
Further  inland  a  number  of  old  gold 
and  silver  mines  have  been  relocated. 
The  Indians  appear  to  have  reaped  a 
harvest    as    guides,    leading    confiding 


Contractor  Not  an  Emp'oyee 

Arizona  Court  Refuses  Damages  in 

Case  Against  Arizona  Bing- 

hamton  Copper  Co. 

That  mine  injury  cases  have  at  least 
two  channels  under  Arizona  laws  is 
indicated  in  a  Superior  Court  action 
filed  by  the  administrator  of  the  estate 
of  Harry  A.  Dickson,  asking  $50,000 
damages  of  the  Arizona-Einghamton 
Copper  Co.,  Stoddard,  covering  the 
death  of  Dickson,  who  was  kil'cd  by 
falling  in  a  raise  last  Ju'y.  Judgment 
was  asked  under  the  common  law.  In 
the  same  court,  a  few  days  before,  had 
been  dismissed  the  .=-uit  of  Dickson's 
mother,  seeking  $20  000  damages,  the 
court  holding  that  under  the  Arizona 
employers'  liability  act  Dickson,  as  a 
mine  contractor,  was  not  to  be  consid- 
ered   as    an    emp'oyee.      The    company 


MINE  PLANT  AND   SMELTERY   OF  OLD  DOMINION  COPPER  MINING  &  SMELTING  CO..   GLOBE,  ARIZ. 


assemblages  of  copper  rocks  as  being 
more  prolific  in  the  long  run  than  the 
more  rcgu'ar,  more  easily  read  deposits. 

It  makes  one  feel  that  in  the  vast 
desert  ranges  of  Arizona,  unmarked  by 
even  copper  stain,  there  are  lying  un- 
appreciated reserves,  not  only  of  high- 
grades,  but  of  disseminated  low-grade 
copper  bodies  awaiting  the  bite  oi  the 
churn  dril'. 

On  the  200  level  of  El  Tiro  a  strike 
of  very  rich  copper  ore  was  recently 
made  from  which  the  company  has  been 
shipping  eight  carloads  a  week,  averag- 
ing $C00  a  car. 

University  of  Utah  Laboratory  to 
Aid  Smoke  Inquiry 

A  new  and  fu'ly  equipped  laboratory 
at  the  University  of  Utah  will  aid  in 
the  smoke  nuisance  investigation  now 
in  progress  in  Salt  Lake  City  under 
the  direction  of  the  U.  S.  Bureau  of 
Mines  in  co-operation  with  the  Univer- 
sity and  the  municipality  of  Salt  Lake 
City.  Field  work,  designed  to  get  an 
idea  as  to  the  amount  of  soot  and  other 
materials  in  the  air  is  underway. 


palefaces  into  the  wilderness,  though 
without  notable  results. 

A  number  of  kno^vn  go'-d  ledges  have 
been  located  in  the  Salt  River  Moun- 
tains and  in  the  Sacatons,  the  latter 
we.st  of  Florence,  both  on  the  Pima  res- 
ervation. South  of  Phoenix  about  ten 
miles,  Lincoln  Fow'er,  a  local  capitalist, 
has  located  a  large  gold  ledge  that  he 
v.ill  develop  at  once. 

A  number  of  silver  prospects  have 
been  located  in  the  first  rush  into  the 
Wal'apai  Reservation,  northeast  of 
Kingman.  Very  rich  silver  ore  was 
taken  cut  in  pioneer  days  from  hori- 
zontal veins,  under  spar,  in  the  botttom 
of  the  Supai  Canyon,  but  the  Hava- 
Supai  Reservation  appears  to  have  been 
exempted. 

Mort  of  the  Navajo  Reservation  is  a 
sandrtone  plain,  yet  in  the  northern 
part,  near  the  Colorado,  are  blowouts 
of  carbonates  carrying  good  percent- 
ages of  copper.  In  the  vicinity  of  the 
railroad  coal  formations,  which  show 
fair  quality  and  are  of  some  extent, 
have  been  found. 


therefore  was  held  not  responsible  for 
Dickson's  fall  and  not  liable  for  dam- 
ages. 

Canada  Losing  Silver 

The  Royal  I^Iint  at  Ottawa  has  been 
running  to  capacity  lately  in  the  mint- 
ing of  silver  coins  to  leplace  currency 
that  has  been  shipped  to  the  States.  At 
present  prices  of  silver  and  the  high 
premium  for  New  York  fund.^  it  has 
paid  to  buy  up  Canadian  silver  coinage 
and  bring  it  to  the  States  to  be  melted 
into  bullion.  It  is  of  course  illegal  to 
melt  Canadian  currency  in  Canada.  At 
the  present  time  Canadian  silver  coins 
have  a  fineness  of  925  compared  with 
too  for  American  coins,  but  after  this 
year  this  difference  will  probably  dis- 
appear. 

Car  Shortage  Again  Hits  Joplin- 
Miami  District 

After  experiencing  some  relief  for 
several  weeks  through  obtaining  coal 
cars  for  ore  shipments,  the  Joplin- 
Miami  zinc  and  lead  district  producers 
are  squarely  up  against  it  once  more, 
with  the  car  shortage  more  acute  than 
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ever.  Breaking  of  a  gas  line  resulting 
in  cutting  olF  gas  for  two  days  to  many 
mines  that  are  using  it  for  power,  how- 
ever, and  the  stricture  of  the  electric 
company  requiring  mills  to  hold  to 
night  shift,  have  joined  to  hold  produc- 
tion down.  It  is  estimated  that  there 
is  at  least  <0,C00  tons  of  sold  ore  in 
bins  in  the  district,  and  probably  25,- 
000  tons  unsold. 
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The  Birmingham  Situation 

A  friendly  suit  to  test  the  coal  and 
iron  ore  tax  of  the  general  revenue  bill 
passed   by   the  Alabama   legislature   in 
September  last  is  said  to  be  planned  by 
a  number  of  operators  in  Birmingham 
and  elsewhere  in  the  state.     Just  what 
company   will  be  the  defendant   is  not 
known   positively,   but  whatever  one  it 
may  be,  it  will  share  the  expenses  with 
other   operators    in    the   district.     This 
tax  is  believed  to  be  discriminatory  and 
doub  e  taxation  by  the  operators  in  Ala- 
bama, and  it  is  to  be  hoped  that  it  will 
be  ftund  unconctitutional. 

The  Sloss-Sheffield  Steel  &  Iron  Co. 
has   begun   electrification   of   its   mines 
and   several   companies   of   the   district 
are  known   to   be  considering   this   im- 
portant step  forward.  This  is  absolutely 
necessary  if  operators  wi.'^h  to  cut  pro- 
duction cost,  and  at  the  same  time  keep 
wages  at  their  present  high  level.     In 
connection  with  this  several  companies 
are     experimenting     with     mechanical 
loaders  and  four  were  purchased  in  the 
district  during  the  first  part  of  Decem- 
ber.   Although  these  ore  loaders  are  ex- 
pcrimcnta'   in  the  Birmingham  district, 
should  they   prove   successful   with  the 
electric   hau'age   planned,  they  will  be 
the  solution  of  the  problem  of  cutting 
cost  and  at  the  same  time  paying  wages 
sufficient  to  meet  the  cost  of  living. 

With  the  coal  strike  ended,  prospects 
are  bright  for  great  production  in  all 
lines  of  the  iron  industry  in  the  Birm- 
ingham district.  Although  the  coal 
strike  brought  some  conservation  mea- 
sures into  play,  A'abama's  real  answer 
to  both  recent  strikes  was  the  blowing 
in  of  three  additional  furnaces  and  a 
production  in  October  larger  than  in 
several  months  previous,  a  production 
in  November  of  some  155,000  tons  of 
pig  ircn  or  abcut  1,000  tons  more  than 
November,  1918. 

Seek  to  Encourage  Prospecting  in 
Ontario 

Ontario  has  a  new  mines  act  that  was 
supposed  to  have  come  into  force  Jan. 
1,  ir20,  but  which  is  not  yet  in  print. 
It  is  posrih'e  that  it  may  now  be  he'd 
up  until  the  new  Govemment  gets  a 
chance  to  revise  it.  Whether  this  occurs 
or  not,  it  is  probable  that  the  near  fu- 
ture \vill  see  a  decided  change  in  the 
mining  'aws  governing  the  gold  and 
silver  mines   of  the   province.     Strong 


representations  to  this  end  have  been 
made  to  the  new  farmer  government. 
The  opinion  is  held  by  many  that  the 
prospector  and  claimholder  should  be 
encouraged. 

For  the  last  few  years,  the  search  has 
been  for  ores  of  lower-grade  than  in 
former  days,  requiring  large  expendi- 
tures for  plant  and  equipment.  Under 
these  conditions  the  prospector  has 
found  it  necessary  to  transfer  his 
rights  in  his  discovery,  in  part  at  least, 
to  others  having  the  required  capital 
in  order  to  prove  or  disprove  the  pros- 
pect. The  reward  for  discovery  is 
neither  as  great  nor  as  rapid,  with  the 
result  that  many  have  become  discour- 
aged. 

To  overcome  this  it  is  suggested  that 
licensed  claim  holders  doing  assessment 
work  be  permitted  to  have  twenty  as- 
says run  per  year  at  the  Provincial 
testing  laboratory  for  a  nominal  charge. 
Some  instruction  would  also  be  given 
these  men  in  the  proper  method  of 
sampling.  The  Government  is  also  be- 
ing urged  to  grant  to  the  prospector 
the  same  low  rate  over  the  Govern- 
ment railroad  as  commercial  travelers 
are  given. 

In  regard  to  assessment  work  it  is 
a'so  urged  that  more  rigid  inspection 
be  enforced.  Many  claim  holders  hire 
others  to  do  this  work  which,  although 
swoi-n  to,  is  in  many  cases  not  per- 
formed, so  that  the  claim  holder  gets 
nothing  for  his  money. 

Another   important    point    relates    to 
the    Government's    record    of    progress 
and  discoveries  on  different  properties. 
It   is   advocated   that   these   records   be 
so  complete  that  if  an  abandoned  prop- 
erty is  taken  up,  the  records  will  show 
in  detail  what  work  was  done  and  the 
reru't.     These   reports  would  be  made 
by  the  mine  inspectors.     It  is  also  in- 
tended to  a.^k  that  the  mining  inspectors 
of  Northern   Ontario  be   given   powers 
not  unlike   the   Go'd   Commissioner  of 
British  Columbia.    These  powers  wouM 
facilitate    the    settling    of    many    little 
mining  disputes  which  now  have  to  be 
taken  to  the  courts.   Such  litigation  ties 
the  property  up  and  is  expensive. 

It  is  also  being  suggested  that  the 
prerent  fees  charged  for  prospectors' 
permits  and  for  filing  claims  should 
be  somewhat  lowered  to  encourage 
others  to  prospect  the  untried  areas  of 
the  north.  In  this  connection  the  dia- 
mond drill  is  being  used  extensively. 
Practically  all  finds  of  a  promising  na- 
ture are  now  tested  out  by  this  means. 
The  method  of  exploration  though  quick 
and  eflicicnt,  is  nevertheless  costly. 
The  diamond  drillers  state  that  this  is 
due  to  the  h'"gh  duty  on  the  d'arvionds 
employed.  It  is  contended  that  there 
are  large  areas  that  might  be  advan- 
tageously explored  in  this  way  were  the 


cost  lower,  and  to  this  end  the  federal 
government  is  to  be  urged  to  remove 
the    duty    on    industrial    diamonds. 

The  mining  men  of  Cobalt  headed  by 
the  Mine  Managers  Association,  believe 
that  a  new  geological  survey  of  the 
camp  would  greatly  prolong  the  life 
of  the  camp.  They  intend  to  petition 
the  Ontario  Government  to  have  its 
geological  department  make  a  re-survey 
of  the  camp.  During  the  last  few  years 
the  Keewatin  contact  has  been  pierced 
in  many  mines  and  the  different  geolog- 
ical horizons  could  be  fairly  well 
well  mapped  at  the  present  time.  It  is 
hoped  that  with  this  information  avail- 
able new  development  work  will  be 
undertaken. 

One  amendment  to  the  act  sought  by 
miners  would  change  the  wording  of 
the  clause  re'ating  to  discovery  from 
"valuable  mineral  in  place"  to  "mineral 
in  place." 


Boston  &  Montana  Co.  Provides 
for  Mill  and  Power  Line 

In  connection  with  the  $£00.0C0  issue 
of  first  mortgage  6  per  cent  convertible 
sinking  fund  bonds  offered  by  the  Bos- 
ton &   Montana   Milling  &   Power   Co., 
a  subsidiary  of  the  Boston  &  Montana 
Development  Co.,  it  is  stated  by  W.  R. 
Allen,  president,  that  the  proceeds  from 
the  sa'e  of  the  bonds  are  for  the  pur- 
pose of  building  the  mill,  equipping  it, 
and  for  the  materials  and  construction 
of   the   power   line.     The   mill   is   now 
under   construction,    it    is    stated,   and 
machinery  ordered;  poles  have  been  de- 
livered, the  wire  is  in  transit  and  the 
pole  line  is  being  set.     The  entire  plant 
should  be  in  operation  by  Apr.  1,  1920. 
The  first  unit  is  to  be  of  500  tons  ca- 
pacity,   of    the    concentration    flotation 
type,  designed  by  O.  B.  Hoffstrand,  of 
Salt  Lake  City,  Utah.     Mr.  Hoffstrand 
will   also   have  general   supervision   of 
construction. 

The  mill  site  is  1,700  ft.  dowTi  E'k- 
horn  Creek  from  the  mouth  of  the  main 
working  tunnel  of  the  Boston  &  Mon- 
tana  Development  Co.,  with   sufficient 
gradient   to   give   advantage   to    loaded 
cars.  Ore  will  be  delivered  directly  from 
the  tunnel  to  the  top  of  the  mill.    The 
process  will  be  entirely  by  gravity.   The 
company  owns  40  acres  of  land  on  which 
mill  operations  are  to  be  conducted,  as 
v/ell  as  an  abundance  of  water.     The 
water  will  be  conveyed  through  a  ditch 
and  flume  from  Ekhorn  Creek  to  the 
mill,  a  distance  of  approximately  three- 
quarters  of  a  mile. 

The  power  line  will  extend  from  the 
power  p'ant  of  the  Montana  Power  Co. 
on  the  Big  Hole  River.  The  power  at 
the  present  time  will  be  purchased  from 
them  and  transmitted  along  the  Mon- 
tana Southern  Ry.  to  the  E'khom  prop- 
erties,  a   distance   of   thirty-five   miles. 
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News  From  Washington 


By  PAUL  WOOTON 
Special   Correspondent 


Four  War  Mineral  Awards 
Announced 

Awards  announced  by  the  War  Min- 
erals Relief  Commission  on  Dec.  23  as 
having  been  approved  by  the  Secretary 
of  the  Interior  are  as  follows:  White 
House  Mining  Co.,  Philipsburg,  Mont., 
manganese,  $468.97;  C.  E.  Atherton, 
Frank  Atherton  and  Dan  Quirelo, 
Jamesto\TO,  Calif.,  chrome,  $407.11; 
John  E.  Secrest,  Kansas  City,  manga- 
nese, $206.25;  W.  C.  Green,  George- 
town, Calif.,  chrome,  $555.10. 

Baruch  Recommends  Development 
of  War  Mineral  Resources 

In  summing  up  the  work  of  the  War 
Industries  Board  in  a  report  to  the 
President,  Bernard  M.  Baruch  outlines 
the  lessons  by  which  he  thinks  the  na- 
tion should  profit.  He  believes  that 
"through  a  system  of  stimulation  by  a 
protective  tariff,  a  bonus,  an  exemption 
from  taxation  for  a  limited  period,  li- 
censing or  any  other  effective  means, 
every  possible  effort  should  be  made  to 
develop  the  production  of  manganese, 
chrome,  tungsten,  by-products  of  coal 
and  all  such  raw  materials  usually  im- 
ported but  which  can  be  produced  in 
quantity  in  this  country.  Above  all,  im- 
mediate and  persistent  efforts  must  be 
made  to  develop  production  of  nitrogen 
and  its  substitutes,  not  alone  for  war 
but  for  agricultural  purposes." 

In  addition,  Mr.  Bai-uch  believes  there 
'  should  be  created  a  peace-time  skeleton 
organization  based  on  the  experience  of 
the  war-making  agencies.  In  this  skel- 
etonized organization,  there  should  be 
specialists,  he  said,  in  charge  of  raw 
materials,  finished  products,  facilities, 
prices,  labor,  planning,  statistics,  prior- 
ity and  conservation.  He  suggests  that, 
during  peace,  this  work  should  be  un- 
der the  Department  of  Commerce.  The 
peace-time  organization,  he  recom- 
mends, should  meet  at  least  once  a  year 
to  discuss  and  outline  plans  and  to  keep 
in  touch  with  the  general  world  situa- 
tion and  with  one  another.  With  the  ex- 
ception of  a  secretary  and  a  very  small 
force  the  personnel  of  the  organization 
is  to  serve  without  compensation.  Mr. 
Baruch  also  recommends  that  the  Gov- 
ernment must  offer  encouragement  to 
certain  industries  sufficient  to  allow 
the  maintenance  at  all  times  of  a  skel- 
eton organization. 

In  his  report  to  the  President,  Mr. 
Baruch  promises  a  later  detailed  report 
as  to  the  Board's  work.  There  are  also 
to  be  reports  from  the  members  of  the 
Board  and  the  divisional  chiefs. 


Graham  Committee's  Report    Charges  Copper  Men  IVIade 
Illegal  Profits  During  War 

Politics  Back  of  Investigation  into  War  Department's  Expenditures 

— Minority  Member  States  Committee   Showed  Ignorance 

of  Technical  Questions  Involved 


Copper  producers  are  scored  in  the 
repoi't  made  to  the  House  of  Represen- 
tatives by  Chairman  Graham,  repre- 
sentative from  Illinois,  in  connection 
with  the  investigations  made  by  his 
committee  of  expenditures  in  the  War 
Department.  In  this  connection,  it  may 
be  stated  that  politics  is  conceded  by 
disinterested  observers  to  be  playing 
an  important  part  in  the  various  inves- 
tigations of  the  war  activities  of  the 
Administration.  Representative  Gar- 
rett, a  minority  member  of  the  com- 
mittee, declared  on  the  floor  of  the 
House  that  the  committee  had  shown 
great  incapacity  to  deal  with  the  tech- 
nical questions  which  had  come  before 
it.  Moreover,  he  pointed  out  that  the 
matters  considered  were  executive  and 
judicial  and  not  legislative.  Among 
other  things,  the  majority  report  says: 

"In  the  case  of  the  United  Metals 
Selling  Co.  immense  profits  were  made 
by  the  producers  of  copper  by  virtue  of 
a  combination  of  the  low-priced  copper 
producers,  which  combination  was  aided 
and  encouraged  by  the  Government, 
although  in  violation  of  the  law  of  the 
land." 

In  refuting  the  allegations  in  regard 
to  copper,  Mr.  Garrett  sketched  the 
story  of  copper  throughout  the  war; 
how,  when  the  United  States  entered, 
copper  was  selling  at  from  26  to  33c.; 
how  with  this  market  condition  existing 
the  copper  men  agreed  to  furnish  the 
Navy  Department  and  the  Army  with 
45,000,000  lb.  of  copper  at  16jic.,  the 
average  price  during  the  previous  ten 
years  of  production;  how  when  copper 
continued  to  rise  a  uniform  price  of 
23\2C.  was  agreed  upon  in  September, 
1917,  between  the  Government  and  the 
selling  agencies;  and  how  in  July,  1918, 
the  price  was  advanced  to  26c.  to  meet 
the  rising  scale  of  prices  due  to  infla- 
tion. 

The  method  of  disposing  of  the  Gov- 
ernment's surplus  was  then  described 
by  Mr.  Garrett,  who  recounted  how  in 
April,  1919,  the  United  Metals  Selling 
Co.  bound  itself  to  take  from  the  Gov- 
ernment, beginning  in  April,  5,000,000 
lb.  of  copper  per  month  for  the  suc- 
ceeding ten  months  and  thereafter  10,- 


000,000  lb.  per  month  for  the  succeed- 
ing five  months,  the  contract  price  being 
fixed  at  the  "Engineering  &  Mining 
Jouraal's"  monthly  average  New  York 
quotation  for  electrolytic  copper;  and 
how  this  agreement  resulted  in  stabiliz- 
ing the  market. 

During  Mr.  Garrett's  speech  the  ques- 
tion was  raised  as  to  the  reliability  of 
the  "Journal's"  copper  quotations,  to 
which  Mr.  Garrett  replied  that  an  in- 
vestigation was  made  as  to  this  point 
by  a  witness  selected  by  the  committee, 
which  witness  testified  to  the  prices 
given  in  the  "Journal." 

In  stating  his  conclusions  with  regard 
to  copper,  after  declaring  that  the  co- 
operative committee  on  copper,  ap- 
pointed in  1917  by  Bernard  M.  Baruch, 
practically  controlled  the  companies 
who  in  turn  controlled  the  price  of  cop- 
per in  the  United  States,  Mr.  Graham 
said  that  because  of  their  official 
status  the  members  of  the  committee 
could  more  effectively  control  the  price 
of  this  metal  than  they  could  have  done 
as  individuals.    Mr.  Graham  then  said: 

"As  soon  as  the  aiTangement  was 
made  with  the  Government  by  the  co- 
operating copper  companies  through 
the  common  agent,  the  United  Metals 
Selling  Co.,  four  things  were  accom- 
plished: First,  all  competition  was  elim- 
inated; second,  all  expense  of  selling 
and  finding  a  market  was  eliminated; 
third,  the  possibility  of  all  loss  from 
bad  accounts  was  eliminated;  fourth, 
the  market  was  absolutely  under  the 
control  of  the  American  producers  of 
copper." 

Mr.  Graham  also  made  the  statement 
that  the  price  of  copper  fixed  at  23  ^4c. 
in  September,  1917,  was  decided  upon 
at  a  meeting  of  producers  at  which  no 
Army  representative  was  present  and 
that  no  reason  appears  in  the  record 
for  the  increased  price.  In  closing  Mr. 
Graham  said: 

"The  profits  made  by  the  copper  pro- 
ducers out  of  the  purchase  by  them 
of  the  surplus  copper  of  the  Govern- 
ment after  the  armistice  would  be  hard 
to  compute.  It  is  certain  that  if  this 
100,000.000  lb.  of  copper  had  remained 
in  the  hands  of  the  Government  or  had 
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been  sold  by  the  Government  to  retail- 
ers or  to  the  consumer  the  price  of 
copper  would  have  remained  at  least 
stationary.  However,  by  its  purchase, 
the  producers  were  enabled,  by  their 
combination  and  by  the  allocation  oi 
business  among  them  as  they  chose,  to 
control  the  market  absolutely,  and  be- 
ing permitted  by  the  Government  to 
combine  and  pool  their  interests  the 
market  immediately  turned  and  started 
upward.  Even  in  the  matter  of  the  con- 
tract itself  it  is  e\'ident  that  the  copper 
producers  were  buying  on  the  5th  of 
May,  June  and  July  large  sums  of  cop- 
per at  a  price  that  was  the  average 
price  for  the  month  before,  and  on  a 
constantly  rising  market  so  that  any 
margin  there  might  be  in  price,  by 
way  of  an  increase,  would  accrue  to 
the  copper  producers  and  be  lost  to  the 
Government.  Just  what  this  loss  to  the 
Government  would  be  could  only  be  as- 
certained by  careful  computation.  In 
addition  the  copper  producers  were 
given  1  per  cent  of  the  cost  as  a  con- 
dition of  the  trade.  In  addition  every 
pound  of  the  approximately  200,000,000 
lb.  of  copper  a  month  they  were  selling 
had  an  added  value  given  to  it  by  the 
rising  market  which  the  copper  produ- 
cers were  creating.  It  is  reasonable  to 
assume  that  if,  during  the  period  the 
copper  producers  were  taking  the  Gov- 
ernment copper,  their  aggregate  sales 
were  600,000,000  lb.,  including  the  Gov- 
ernment copper,  their  profit  by  virtue 
of  the  increase  in  price  was  approxi- 
mately $50,000,000." 

War  Minerals  Hearing  at  Atlanta 

Senator   Shafroth,   the   Chairman   of 
the  War  Minerals   Relief  Commission, 


recently  conducted  hearings  at  Atlanta 
on  claims  made  by  producers  in  that 
general  region.  This  was  done  so  that 
claimants  in  the  South  might  have  the 
same  advantages  as  were  extended  to 
Westei'n  miners  when  the  commission 
conducted  hearings  in  that  section  of 
the  country. 

Western  Branch   of  Interior 

Department  Unlikely 
No  action  has  been  taken  in  regard 
to  the  bill  providing  for  the  establish- 
ment of  a  branch  of  the  Interior  De- 
partment in  the  Western  states  (H.  R. 
6,551)  and  the  transfer  to  such  branch 
of  certain  bureaus  and  offices  of  the 
Interior  Department.  Judging  from 
the  experience  of  previous  bills  to  the 
same  effect  no  action  is  likely  to  be 
taken  either  by  the  committee  or  by 
Congress. 

New  Hayden  Bill  Affects  Mining 
Claims 

A  bill  to  amend  section  2,319  of  the 
Revised  Statutes  of  the  United  States 
relating  to  mining  claims  was  intro- 
duced by  Representative  Carl  Hayden, 
of  Arizona,  last  month.  Section  2,319 
is  to  be  changed  to  read  as  follows: 

"Sec.  2,319.  All  valuable  mineral  de- 
posits in  lands  belonging  to  the  United 
States,  both  surveyed  and  unsurveyed, 
are  hereby  declared  to  be  free  and  open 
to  exploration  and  purchase,  and  the 
lands  in  which  they  are  found  to  occu- 
pation and  purchase  by  citizens  of  the 
United  States  under  regulations  pre- 
scribed by  law,  and  according  to  the 
local  customs  or  rules  of  miners  in  the 
several  mining  districts,  so  far  as  the 
same  are  applicable  and  not  inconsist- 
ent with  the  lavre  of  the  United  States." 


Higher  Salaries  Recommended  for 
Government  Geologists 

Representatives  of  the  geologists  in 
civil  service  have  presented  an  elabo- 
rate article  to  the  Government  salary 
reclassification  committee  as  to  the  ne- 
cessity of  paying  salaries  sufficient  to 
attract  high-grade  men  and  retain 
them.  The  committee,  consisting  of 
E.  S.  Bastin,  D.  F.  Hewitt  and  W.  C. 
Mendenhall,  urge  that  salaries  paid 
.should  at  least  equal  those  paid  in  the 
best  universities.  It  cannot  be  expected, 
it  is  stated,  that  the  salaries  should 
equal  the  highest  paid  in  the  mining 
world  but,  it  is  thought,  the  existing 
disparity  should  be  greatly  reduced. 
The  committee  states  that  30  geologists 
of  assistant  and  associate  rank,  who 
have  resigned  from  the  U.  S.  Geological 
Survey  since  1914,  were  receiving  at 
the  date  of  resignation  an  average  of 
$2,241  per  annum  and  are  now  receiving 
in  private  employ  an  average  of  .$7,944 
per  year. 

Professor  C.  K.  Leith,  of  the  Univer- 
sity of  Wisconsin,  is  credited  with  the 
statement  that  "it  would  be  a  catastro- 
phe of  the  first  magnitude  to  geology 
and  mining  if  the  organization  (the 
U.  S.  Geological  Survey)  is  wrecked,  as 
it  is  rapidly  becoming,  by  failure  to 
secure  a  living  wage." 

To  Sell  Surplus  Copper  Wire 

Approximately  1,710,000  ft.  of  tele- 
phone cable  and  854,923  lb.  of  copper 
wire  held  as  surplus  by  the  War  De- 
partment are  to  be  marketed.  Pro- 
posals will  be  received  up  until  Jan.  13 
at  the  office  of  the  Director  of  Sales, 
Munitions  Building,  Room  2,514,  Wash- 
ington, D.  C. 


News  by  Mining  Districts 


ALASKA 

GOLD    BULLION    PROPERTY    SOLD 

Sale  of  the  Gold  Bullion  property  on 
Willow  Creek  in  the  Fislihook  Moun- 
tains, twenty  miles  from  Houston,  was 
recently  reported.  Frank  G.  Barth, 
Loveland,  Colo.,  was  the  seller  and 
Hugh  Doheny  and  L.  C.  Thompson,  of 
Montreal,  Que.,  the  purchasers.  Hous- 
ton is  165  miles  from  Seward  along  the 
new  Government  railroad.  It  is  stated 
that  hydroelectric  power  may  be  substi- 
tuted for  steam.  Equipment  for  a  slim- 
ing plant  is  being  shipped  to  the  prop- 
erty. Maurice  D.  Leehey,  attorney  of 
Seattle,  is  said  to  have  handled  the 
deal. 

ARIZONA 

DIRECTORS     ELECTED     BY     SUPERIOR     & 

BOSTON,    VERDE    COMBINATION,    AND 

JEROME     SUPERIOR  —  MOHAVE 

COUNTY  ACTIVE 

Miami— The  Inspiration  Co.  is  work- 
ing about  two- thirds  capacity,  with  fif- 


teen mill  sections  operating.  Miami  is 
operating  five  sections  and  handling 
about  4,500  tons  a  day.  The  latter  is 
equipping  its  new  No.  5  shaft  and  in- 
stalling a  new  man  hoist.  Diamond 
and  chum  drilling  is  to  be  started  soon 
on  the  Louis  d'Or  property,  north  of 
Inspiration,  and  a  mill  is  planned. 

Globe — The  Gibson  Co.  is  producing 
about  eleven  tons  of  concentrate  daily 
in  its  new  mill  from  150  tons  of  sul- 
phides, mainly  from  the  dump.  Much 
of  the  work  is  done  by  Apache  Indians. 
The  Iron  Cap  Copper  Co.  is  pushing 
construction  of  its  new  mill  and  of  its 
mill  railway. — Superior  &  Boston  has 
chosen  as  directors  Garrett  Mott,  J.  B. 
Hardon,  W.  F.  Fitzgerald,  J.  F.  Barry 
and  T.  R.  Drummond.  Election  of  offi- 
cers will  be  at  a  board  meeting  in  Boston. 
Mr.  Drummond  is  managing  director. 
Shipments  are  being  made  of  glance  ore 
from  a  4-ft.  vein  on  the  400  level,  sam- 


pling 24  per  cent  copper  and  92-oz. 
silver.  Drifting  is  in  progress  both 
ways  on  the  vein.  The  company  is 
drilling  schists  below  the  1,200  level,  to 
pick  up  extensions  of  known  orebodies, 
particularly  that  of  the  Old  Dominion. 

A  New  York  company  is  operating 
the  Princess  Pat  property  in  Graham 
County,  eighteen  miles  southeast  of  San 
Carlos,  in  the  Arivaipa  section.  The 
mine  is  under  bond  from  G.  M.  Allison, 
of  Stanley,  and  0.  W.  and  J.  S.  Allison, 
of  Globe. 

Gila  Bend — The  Rowley  Copper  Mines 
Co.  is  sinking  a  7  x  9-ft.  sjiaft,  now  250 
ft.  deep,  to  500  ft.,  where  a  crosscut  v/ill 
be  driven  to  a  ledge  developed  above  as 
about  20  ft.  wide.  At  that  depth  sul- 
phides are  expected.  The  company  has 
a  small  mill  which  handled  wulfenite 
ores  from  a  parallel  ledge  last  year.  A 
200-hp.  Nordberg  and  a  200-hp.  Corliss 
engine,  with  two   100-hp.  Erie  boilers. 
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were  added  recently.  The  pumping 
equipment  will  handle  1,600  gals,  a 
minute.   About  $140,000  has  been  spent. 

Kelvin — The  Gi.a  Development  Co. 
has  nearly  completed  its  milling  plant, 
which  is  expected  to  be  in  operation  in 
January.  Work  has  been  held  up  by 
delay  in  delivery  of  equipment.  Devel- 
opment in  the  mine  will  be  resumed  as 
soon  as  the  mill  starts.  Twelve  men 
are  now  employed. — The  Ray  Boston 
Copper  Co.  has  closed  a  contract  with 
the  Pitt-^sburg  Diamond  Drilling  Co.  for 
several  thousand  feet  of  drilling.  Work 
will  be  under  the  supervision  of  C.  E. 
Hart,  of  Miami.— The  U.  S.  Vanadium 
Development  Co.  plans  to  consti-uct  a 
new  camp  of  modern  buildings  and  in- 
stall a  compressor.  Tests  on  the  ore 
are  to  be  made  with  the  company's 
plant  after  the  first  of  the  year. 

Winkelman — Recent  heavy  rains  have 


sample  well  on  the  surface  are  to  be 
explored.  To  secure  income  a  small 
concentrator  is  to  be  erected  as  soon  as 
possible,  utilizing  suitable  ores  already 
developed.  P.  A.  Roberts  is  consulting 
engineer. 

Ajo — New  Come'ia  has  reduced  pro- 
duction by  25  per  cent  and  will  confine 
output  to  not  over  3,000,000  lb.  of  cop- 
per a  month  till  the  market  demand  im- 
proves and  copper  stocks  are  smaller. 
Development  work  is  proceeding.  By  a 
single  blast  of  £0,000  lbs.  of  powder  in 
the  steam  shovel  pit  recently,  300,000 
tons  of  rock  was  shattered. 

Superior — The  annual  meeting  of 
stockholders  of  the  Si'.ver  King  of  Ari- 
zona Mining  Co.  will  be  held  at  the 
company's  oflice,  Phoenix,  Ariz.,  on  Jan. 
13,  to  elect  seven  directors  and  also  to 
vote  upon  the  following  propositions: 
To  change  the  par  value  of  the  stock 
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caused  much  damage  to  wagon  roads 
and  delayed  ore  shipments  from  the 
Bunker  Hill  property  for  two  weeks. — 
The  Magma  Chief  Copper  Co.  shipped 
about  i/(i  tons  during  December  from 
the  Sombrero  Butte  property. 

Price — The  High  Line  Copper  Co., 
which  owns  property  at  Cochran  on  the 
Arizona  Eastern  R.  R.,  will  re-start 
development  soon.  Considerable  devel- 
opment work  has  already  been  done. 

Tucson — Ore  sampling  up  to  <00  oz. 
silver  is  being  taken  from  workings  of 
the  Cababi  Co.,  seventy  miles  south- 
west of  Tucson.  It  was  found  acciden- 
tally in  the  roof  of  workings  that  caved, 
deeply  covering  a  seam  that  was  being 
followed.  The  company  has  thirty-four 
patented  claims  and  valuable  surface 
eqviipment.  S.  G.  McWade  is  operating 
the  property  under  lease. — To  the  south- 
west fifty-seven  miles,  the  Altar-Cana- 
nea  Co.,  a  local  corporation,  is  develop- 
ing twenty-five  claims,  in  five  groups, 
in  the  Babcquivari  Mountains.  On  the 
Victor  group   three  fissure   veins  that 


from  $1  to  $5  per  share  and  to  author- 
ize the  exchange  of  old  stock  for  new 
at  the  ratio  of  five  to  one. 

Jerome — At  Verde  Combination's  an- 
nual meeting  an  encouraging  report  was 
made  concerning  highly  mineralized 
ground  now  being  cut  on  the  1,080  level, 
the  development  cost  being  considei-ed 
remarkably  low.  The  old  directorate 
was  re-elected,  with  the  exception  of 
secretary  J.  C.  Callaghan,  of  Phoenix, 
who  resigned  and  who  was  succeeded 
by  L.  J.  Gilchrist,  vice-president  of  the 
Security  Bank  &  Trust  Co.,  El  Paso. 
The  other  directors  are:  John  L.  Dyer, 
El  Paso,  president;  Dave  Morgan, 
Jerome,  vice-president  and  manager; 
James  E.  Primm,  El  Paso,  treasurer; 
W.  N.  Richards.  Pittrburgh,  John  S. 
Eberman,  Pittsburgh,  and  James  M. 
Layman,  Los  Angeles.  The  balance 
sheet  showed  assets  of  nearly  $1,000,000 
with  property  valued  at  cost. 

Jerome  Superior  also  re-c'ected  all 
directors  save  one,  Tod  Ford,  of  Pasa- 


dena, Calif.,  being  replaced  by  H.  G. 
P.ockius,  of  Los  Angeles.  The  others 
on  the  board  are  M.  P.  and  L.  J.  Selby 
and  George  D.  Case,  of  Los  Angeles, 
and  George  Mitchell,  of  Clarkdale.  The 
last  named  is  manager. — Green  Monster 
failed  of  a  quorum  and  its  annual  meet- 
ing was  adjourned  to  the  third  Monday 
in  March. 

Oat  man— The  340  level  of  the  Tellu- 
ride  property  is  in  ore  believed  to  be  a 
continuation  of  the  old  Tom  Reed  ledge. 
— The  Kingman  Silver-Gold  Co.  is  a 
consolidation  of  the  Tipperary  and  Gold 
Road  Bonanza  interests,  effected  to  per- 
mit handling  the  two  properties  and 
also  the  McKeeson  property  in  the 
Wallapai  Valley  section. — George  King- 
don  and  Ray  Hart,  of  Jerome,  have  op- 
tioned from  Fred  Miller  the  Three  Jims 
prospect  in  the  Wallapai  Mountains, 
forty-five  miles  from  Kingman. — Silver 
ore  from  the  Prince  George  and  silver- 
lead  from  the  Banner  are  being  shipped 
by  the  Arizona  Eutte  Co.,  which  has 
instituted  a  plan  of  furnishing  all  sup- 
plies to  its  lessees  and  halving  with 
them  the  net  proceeds  of  the  ore 
shipped. — The  United  Eastern  Mining 
Co.  is  shipping  bu'lion  from  the  mill 
every  ten  days. — United  American  has 
cut  a  large  vein  of  low-grade  gold  ore 
en  its  300  level,  though  the  main  ledge 
has  not  been  reached. — Drifting  at  300 
ft.  on  the  new  Telluride  vein  has  dem- 
onstrated a  length  of  more  than  100  ft. 
of  a  30-inch  stringer  that  assays  well 
in  gold. — The  Oatman  Amalgamated 
property  is  being  prepared  for  develop- 
ment at  a  point  where  it  is  believed  the 
Gold  Road  and  Tom  Reed  vein  systems 
converge.  The  500-ft.  shaft  is  to  be 
deepened. — Midway  Moss,  near  the  Ari- 
zona Mossback  in  the  Silver  Creek  sec- 
tion, has  been  financed  for  early  oper- 
ation. 

Kingman — The  Catherine  mine  has 
installed  a  compressor  and  is  now  oper- 
ating on  three  levels.  On  the  second, 
600  ft.  of  drifting  is  all  in  good  milling 
ore.  The  ledge  is  over  30  ft.  wide,  with 
a  10-ft.  paystreak.  It  is  proposed  to 
mill  the  ledge  from  wa'l  to  wall. — The 
old  Buckeye  workings  have  been  drained 
for  the  first  time  in  twenty-four  years. 
A  new  shaft  is  being  sunk  on  the  foot- 
wall  and  will  be  connected  with  the  old 
workings  at  170  ft.  The  ledge  averages 
over  4  ft.  wide  in  commercial  ore. 

CALIFORNIA 

KENNEDY  MINE    RUNNING   THREE  SHIFTS 
—ANGELS     DKKP     COMPANY     ERECT- 
ING  Mil. I.- BULLY   HILL   MINES 
UNCOVER  NEW  ORE 

Jr.ckson^ — The  Kennedy  Mining  & 
Mil'ing  Co.  now  has  sixty  out  of  its  one 
hundred  stamps  droppmg,  an  increase 
of  twenty.  The  mine  is  working  three 
shifts  instead  of  two. 

Carson  Hill — The  Morgan  mine  pro- 
duced $105,000  in  November  from  8,600 
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tons  of  ore.  A  new  tunnel  is  being 
driven  from  the  Calaveras  mine  to  con- 
nect with  the  Morgan,  Iron  Rock  and 
Belief  mines.  The  tunnel  is  now  in 
1,900  ft.  and  will  be  7,000  ft.  long  when 
completed. 

Angels — The  Angels  Deep  Mining  Co. 
has  a  20-stamp  mill  under  construction. 
Mill  tests  show  a  return  of  §4.86  per 
ton.  No  cyanide  plant  will  be  erected 
for  the  present  as  the  ore  plates  readily. 
A  dam  will  be  constructed  across  the 
ravine  below  mill  to  impound  the  tail- 
ings, which  may  be  treated  later.  All 
machinery  will  be  electrically  driven. 
The  Lightner  mine  is  to  be  opened  by 
its  pi'esent  owners,  who  will  deepen  the 
l,OCO-ft.  three-compartment  shaft  to 
2,000  ft. 

Nevada  City — The  operations  of  the 
Penn-California  Mining  Co.  have  reached 
a  point  within  200  ft.  of  the  point  where 
a  raise  will  be  put  up  to  tap  gravel  un- 
der Harmony  Ridge.  Fifteen  different 
properties  have  been  acquired  in  this 
section. 

Grass  Valley — At  the  Idaho  Mary- 
land mine  the  hoist  taken  from  the 
Union  Hill  mine  has  been  in.stalled  and 
work  to  unwater  the  mine  continues  un- 
abated. The  property  of  the  Black  Bear 
Mining  Co.  in  Rough  and  Ready  Town- 
ship was  recently  bid  in  by  William 
Buchholz  for  $24,400.— At  Washington 
the  Red  Ledge  mine  is  reported  to  have 
been  sold  under  bond  by  Williamson 
Bros,  and  Cole  to  P.  R.  Kelsey,  of 
Quincy,  Calif. 

Tuttletown— The  Patterson  and  At- 
las mines  are  to  be  worked  by  the  Cali- 
fornia Consolidated  Mines  Co. 

Darwin — The  Argus-Sterling  Co.  has 
opened  a  new  block  of  medium  grade 
silver-lead  ore  in  the  old  Sterling  mine; 
seven  miles  south  of  Dai-win.  Ship- 
ments to  the  smelter  have  been  re- 
sumed. 

Winthrop — The  Bully  Hill  mines  has 
uncovered  a  new  and  large  orebody  on 
the  £00  level  of  the  Star  mine.  The 
company  has  been  working  about  sixty 
men. 

Yreka — Rockberry  Mining  Company 
has  acquired  the  San  Jose  ditch  and 
water  rights,  which  extends  for  four- 
teen miles  into  the  mountains  from 
Scott  Bar.  The  ditch  will  be  cleaned, 
and  extended  eight  miles  further,  in- 
suring a  delivery  of  over  2  500  in.  of 
water.  The  company  is  at  present  oper- 
ating three  four-inch  giants. 

Keeler — The  Ella  group  (known  as 
Mrs.  Ryan's  property)  in  the  Cerro 
Gordo  district  is  making  substantial 
shipments  of  good-grade  silver  ore 
which  carries  some  gold,  copper,  and 
lead.  J.  T.  Harrington  has  recently 
leased  the  group. 

The  Snowbird  mine  at  Forest  Hill  in 
the    Damascus    district,   is   now   being 


operated  by  Harry  M.  Thompson,  who 
has  obtained  a  lease  and  bond  from  the 
owners,  G.  McCall  and  Ed  Lewis. — The 
Gray  mine  at  Blythe  Junction  is  again 
being  operated  by  the  Assets  Realizing 
Co.,  of  Los  Angeles. — In  San  Bernar- 
dino County,  the  Gold  Eeef  Consoli- 
dated Mining  Co.  at  Danby  has  re- 
opened the  Clipper  Mountain  and  Gold 
Reef  mines.  Officers  are  S.  S.  Wold, 
president;  C.  N.  Post,  vice-president; 
E.  S.  Harwood,  secretary;  and  E.  P. 
Kepner,  superintendent.  At  Kelso,  the 
Francis  copper  mine  has  resumed  oper- 
ations with  Edward  Bluett  as  superin- 
tendent.— At  Otay,  in  San  Bernardino 
County,  the  General  Petroleum  Corp. 
has  secured  a  lease  from  John  Morton 
on  320  acres  of  land  on  the  Otay  Mesa. 
The  company  plans  to  mine  soapstone, 
occurring  in  large  deposits  on  the  prop- 
erty.—At  Portola,  the  Trask  &  Coffer 
mine  is  to  increase  the  equipment  of 
the  present  five-stamp  mill  to  twenty- 
five  stamps. 

COLORADO 

CASHIN   AND    GOLCONDA   PROPERTIES   TO 

HAVE      MILLING      PLANTS  —  DOUGLAS 

MOUNTAIN   COPPER    WILL   USE 

AMMONIA  LEACHING 

Ouray — Development  of  the  well- 
known  Cashin  copper  mine  in  the  Paia- 
dox  country  by  the  Michigan-Colorado 
Copper  Co.,  Bedrock,  Colo.,  has  resulted 
in  the  decision  to  build  a  dotation  mill, 
and  machinery  is  being  oj'dered  for  a 
100-ton  plant.  The  design  calls  for  ball 
mills  for  primary  and  secondary  grind- 
ing, concentrating  tables  and  flotation 
apparatus.  The  ore  is  largely  covellite, 
with  copper  carbonates  in  the  upper 
zone. 

The  Golconda  Mines  Consolidated, 
Inc.,  C.  E.  Slocum,  manager.  Lake  City, 
have  taken  over  a  large  amount  of 
property  on  the  Gold  Konda-Bob  Inger- 
soll  vein  near  Mineral  Point,  and  have 
begun  an  extensive  campaign  of  ore  de- 
velopment. The  vein  is  a  long,  wide 
gold-silver  vein  which  is  expected  to 
develop  a  large  quantity  of  high-grade 
milling  ore.  Recent  shipments  have 
been  made  from  the  Golconda  tunnel 
end  of  the  property,  assaying  $200  per 
ton.  The  present  plans  call  for  steady 
driving  of  the  Golconda  tunnel  by  air 
drills  this  winter,  the  driving  of  a  cross- 
cut and  development  levels  in  the  ad- 
joining Hurricane  Basin  next  sUmmer, 
and  the  construction  of  a  concentrating 
mill  at  Rose's  Cabin  on  Henson  Creek 
next  summer.  The  company  is  ably 
fi.nanced  by  Indianapolis  men. 

Ouray  County  mining  continues  lively. 
The  Camp  Bird  continues  to  develop 
through  the  new  two-mile  crosscut,  and 
to  store  ore  piled  up  on  the  surface. 
The  Mountain  Top  Mining  Co.  is  making 
a  handsome  monthly  profit  from  mining 
high-grade  lead-silver  ore  on  the  Ter- 
rible vein,  milling  the  rejects  from  sort- 
ing this  ore,  and  is  going  ahead  with 


substantial  development  of  their  main 
vein,  the  Smugg'er-Union  vein. — The 
Atlas  M.  &  M.  Co.  continue  extensive 
development  along  with  their  milling. — 
Lessees  on  the  Barstow  have  finished 
with  winter  supplies  and  are  now  sink- 
ing on  the  vein. — The  Silver  Mountain 
Mines  Co.,  a  new  company,  is  finishing 
fine  quarters  for  men  and  commencing 
extensive  development  of  the  Kentucky 
Giant. — The  Colorado-Zanett  Mining 
Co.,  on  the  Portland,  the  Fellin  &  Co. 
lease  on  the  Neodesha,  both  new  com- 
panies, are  developing  steadily  and  will 
soon  reach  their  expected  ore. 

Idaho  Springs — Operations  at  the 
Golden  Edge  property  are  being  pushed. 
The  raise  is  now  up  125  ft.  and  is  being 
timbered  and  appears  to  be  under  the 
bottom  of  another  large  ore  shoot. 

Breckenridge  —  The  Monte  Cristo 
Mines  Co.  in  the  Pollack  mining  district 
which  is  operating  the  Monte  Cristo 
and  Fredonia  group  has  begun  exten- 
sive development  of  its  properties,  and 
plans  to  remodel  its  milling  plant  and 
add  flotation  to  increase  the  capacity 
to  150  tons.  The  company  has  40,000 
tons  of  silver-lead-zinc  ore  developed 
on  the  Monte  Cristo,  the  average  value 
being  about  $11  per  ton.  No  work  has 
been  done  on  the  Fredonia  group  since 
1893.     The  company  will  develop  it. 

Sunbeam — The  Doug'as  Mountain 
Copper  Mines  Co.  has  not  operated  its 
30-ton  reverberatory  during  1919  and 
will  probably  be  unable  to  do  so  for 
some  time.  It  is  planned  to  install  an 
ammonia  leaching  plant  early  in  the 
spring,  possibly  fashioned  after  the 
Kennecott  plant  but  on  a  modest  scale. 
Ores  running  better  than  12  per  cent 
copper  will  be  handled. 

MICHIGAN 

MASS    CONSOLIDATED   SUSPENDS— CALU- 
MET  &   HECLA'S    PLANS   FOR   CON- 
GLOMERATE DEVELOPMENT 
AT  DEPTH 

The  suspension  of  operations  at  the 
Mass  Consolidated  was  the  most  im- 
portant item  of  recent  occurrence.  It 
is  particularly  unfortunate  from  an  en- 
gineering standpoint,  for  this  property, 
for  the  first  time  in  its  career,  had  been 
brought  to  a  point  of  underground  de- 
velopment where  a  continuance  of  un- 
derground openings  assured  material 
progress  and  success.  Suspension  was 
due  to  inability  to  continue  to  finance 
operations.  The  company  has  1,300,000 
lb.  of  unsold  copper  and  has  borrowed 
all  the  money  it  may.  Cost  of  produc- 
tion is  19c.  The  working  force  was  in- 
adequate and  inefficient.  The  14th  level 
west  drift  was  in  better  grade  of  ore 
than  ever  before  found  in  the  property. 

Winona  is  helped  by  the  suspension 
of  operations  as  Mass  miners  are  look- 
ing for  jobs  at  Winona.  The  force  now 
numbers  1C5.  The  crosscut  from  15th 
level  No.  4  to  King  Phillip  is  due  to 
reach   the    projected    line    from    No.    1 
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within  twenty  days  and  an  upraise  will 
then  run  75  ft.  to  connect.  Winona 
produced  211,000  lb.  of  mineral,  making 
135,000  lb.  of  ingot  in  November  and 
the  last  two  weeks  of  month  the  ore 
ran  16  lb.  to  ton. 

Calumet  &  Hecla's  plans  for  con- 
glomerate development  at  great  depth 
include  the  use  of  No.  12  shaft.  South 
Hecla,  for  wiring,  for  water  and  for 
general  utility  purposes.  This  shaft 
stopped  at  the  65th  level  years  ago, 
when  the  conglomerate  vein  pinched 
down  to  a  width  of  three  feet.  In  the 
development  of  a  great  haulage  level  in 
the  Calumet  amygdaloid,  180  ft.  under 
the  conglomerate,  at  a  total  depth  of 
8,000  ft.,  the  plan  includes  an  upraise 
from  a  lateral  run  over  from  No.  11. 
This  work  now  under  way.  The  raise 
is  in  the  conglomerate  lode  which  is 
showing  greater  width  than  at  any 
other  point.  The  copper  contents  is 
higher  than  the  conglomerate  lode 
shows  elsewhere  at  this  depth. 

Calumet  &  Hecla's  great  underground 
highway  is  being  run  from  the  Red 
Jacket  and  No.  5  Tamarack  shafts  to 
the  main  mine.  It  already  has  reached 
No.  5  and  No.  6,  Calumet  branches,  and 
laterals  are  being  run  to  these  shafts. 
Five  electric  pumps  will  be  installed  to 
handle  the  water  and  a  sump  with  a 
capacity  of  3,000,000  gal.  will  be  cut. 
Ultimately  the  sub-shafts  will  be  sunk 
from  this  8,000-ft.  level.  In  the  mean- 
time there  is  a  lot  of  rich  conglomerate 
ore  to  be  mined,  for  the  shafts  all  have 
at  least  100  ft.  of  such  ore  on  either 
side  and  running  the  full  8,000  ft.  This 
lode  is  of  average  thickness  and  width 
and  varies  in  contents  from  20  to  100 
lb.  to  the  ton.  It  will  be  sent  through 
gravity  chutes  to  the  tram  haulage  way 
and  then  hoisted  by  the  Red  Jacket  per- 
pendicular shaft  route  to  surface. 

Champion  produced  37,000  tons  of 
copper  ore  in  November,  Baltic  17,000, 
Michigan  4,850,  Mohawk  40,829,  Tri- 
mountain  13,202,  and  Wolverine  22,563. 

Victoria  has  not  shipped  any  mineral 
from  the  mine  to  its  smelter  since  July 
and  still  has  on  hand  some  of  last  Janu- 
ary's supply  of  mineral.  Production  for 
November  was  108,000  lb. 

GOGEBIC  RANGE 

Ironwood — The  mines  have  started 
getting  in  their  year's  supply  of  timber, 
of  which  a  large  quantity  is  required 
here.  Although  most  mines  already 
have  their  winter  supply  of  coal,  it  was 
announced  that  they  would  have  to  close 
down  except  for  pumping.  However, 
this  has  proven  to  be  premature.  The 
open-pit  mines  at  Wakefield  expect  to 
carry  on  stripping  operations  during 
the  winter.  At  the  Puritan  mine 
construction  has  been  started  on  fifty 
dwellings  for  miners.  A  fire  lasting 
six  or  seven  hours  did  much  damage  at 


the  19th  level  station  of 
the  Norrie  mine. 


'B"  shaft  at 


MINNESOTA 

MESABI  RANGE 

Marble — In  the  western  Mesabi  dis- 
trict the  Mesabi  Cliffs  Iron  Mining  Co., 
subsidiary  to  the  Cleveland-Cliffs  Iron 
Co.,  has  commenced  work  on  a  washing 
plant  at  the  Hill-Tnambull  mine  located 
at  Marble.  The  plant  is  to  be  a  single 
unit  with  trommel,  two  25-ft.  logs,  four 
18-ft.  logs  and  eighteen  high-deck  con- 
centrating tables,  and  shipments  are 
expected  early  in  1920.  The  property 
comprises  the  old  Hill  mine,  released  by 
the  Oliver  company,  and  the  new  Tram- 
bull  prospect  adjoining.  It  is  a  Great 
Northern  lease  throughout. — At  the 
York  mine,  Nashwauk,  work  has  been 
begun  on  extending  the  limits  of  the 
present  pit.  The  extension  will  involve 
the  removal  of  200,000  cu.  yds.  of  over- 
burden and  will  be  done  by  the  oper- 
ators of  the  mine,  Coates  &  Tweed.  The 
Oliver  company  announces  the  comple- 
tion of  the  electrification  of  all  their 
mines  in  this  district,  with  the  excep- 
tion of  the  pumping  station  at  the  Arc- 
turus  which  will  be  completed  as  soon 
as  the  new  shaft  is  bottomed. 

Hibbing — The  Mead  Iron  Co.  has 
encountered  ores  of  such  widely  di- 
vergent structure  in  the  development 
of  their  Warren  mine  that  work  has 
been  started  on  a  screening  and  crush- 
ing plant  to  serve  the  property.  The 
foundations  will  be  laid  by  the  oper- 
ators themselves  and  the  contract  for 
equipment  has  been  let  to  the  Allis- 
Chalmers  Manufacturing  Co.  It  is  ex- 
pected that  the  plant  will  be  ready  for 
test  nans  early  next  spring,  and  should 
furnish  considerable  tonnage  during 
the  1920  shipping  season. 

Chisholm — The  Chisholm  district  adds 
another  new  mine  to  its  list  with  the 
commencement  of  shaft  sinking  on 
what  is  to  be  known  as  the  Wellington 
mine  of  the  Oliver  company.  The  shaft 
is  to  be  8  X  20  ft.,  in  three  compart- 
ments with  concrete  sets.  Sinking  will 
be  done  with  the  aid  of  an  electric  hoist 
and  complete  electrical  equipment  with 
steel  headframe  will  be  a  permanent 
installation. 

Eveleth — In  the  Eveleth  district  the 
Oliver  company  is  relining  old  No.  1 
shaft  at  the  Leonidas  mine  with  con- 
crete. The  shaft  is  457  ft.  deep  and 
work  has  progressed  80  ft.  up  the  shaft. 
The  same  company  is  also  conducting 
an  experiment  in  the  use  of  the  Arm- 
strong loader  in  rock  development  work. 

VERMILION  RANGE 

On  the  Vermilion  Range  the  Phoenix 
Mining  Co.  announce  that  the  old  Con- 
solidated Vermilion  workings  are  now 
unwatered  to  a  depth  of  300  ft.  Three 
shifts  of  miners  are  at  work  cleaning 


up  the  workings  and  a  high-grade  bes- 
semer  ore  is  being  hoisted. 

MISSOURI 

JOPLIN-MIAMI  DISTRICT 

Mining  men  in  the  Joplin-Miami  dis- 
trict are  interested  in  the  recent  an- 
nouncement that  Charles  M.  Schwab  has 
acquired  control  of  the  United  Zinc 
Smelting  Corporation.  Mr.  Schwab 
stopped  at  Joplin  the  latter  part  of 
November  and  looked  over  the  district, 
taking  time  to  make  a  personal  inves- 
tigation of  a  zinc  mine  in  the  Richer 
field,  owned  by  the  United  Zinc  com- 
pany. It  was  announced  recently  that 
improvements  in  the  operating  depart- 
ment of  the  company  would  be  made  at 
once,  but  just  what  will  be  their  nature 
is  not  known.  Out  of  several  mines 
owned  in  this  field,  the  Manhattan  at 
Richer  is  the  only  one  now  in  reg^ular 
operation. 

The  Rialto  mine,  north  of  Douthat, 
Okla.,  has  been  taken  over  by  E.  S. 
Wamer  and  Henry  Medlin  and  the  mill, 
which  has  been  idle  for  more  than  a 
year,  will  be  started  up  by  them  at 
once.  Medlin  until  recently  was  man- 
ager for  the  Niangua  mines  at  Richer. 

Despite  the  fact  that  it  has  been  in 
existence  for  a  year  and  more  without 
any  income,  the  Oklahoma  Ore  Storage 
Association  still  believes  in  the  ware- 
house plan.  It  has  let  the  contract  for 
two  new  warehouses,  one  to  be  built  at 
Tar  River  and  the  other  at  Zincville. 
Three  other  warehouses  already  are  vir- 
tually complete. 

The  Huttig  L.  &  Z.  Co.  has  placed  its 
new  mill  in  operation  northeast  of 
Richer  but  a  shortage  in  gas  has  held 
operations  to  a  single  shift,  and  even 
this  was  possible  only  by  shutting  down 
the  company's  No.  1  mill.  The  Blue 
Mound  Mining  Co.  has  installed  crude 
oil  burners  under  all  its  burners  and  is 
using  this  fuel  exclusively.  It  recently 
opened  up  its  No.  5  shaft,  over  200  ft. 
from  its  mill,  and  is  bringing  ore  from 
it  by  steam  locomotives  over  a  surface 
narrow-gage  road. 

NEVADA 

Tonopah — All  Tonopah  mines  have 
boon  running  at  capacity  for  the  last 
two  weeks.  Tonopah  Belmont  cleanup 
for  latter  half  of  November  was  $56,920, 
West  End  $58,700,  figures  not  being 
available  for  Tonopah  Extension  and 
Tonopah  Mining.  Regular  shipments 
are  being  made  from  Rescue,  Califor- 
nia Tonopah,  Montana  and  Halifax.  The 
Cash  Boy  is  reported  to  have  excellent 
showing  on  the  1.646  level.  The  Mac- 
Namara  mill  is  operating  steadily  on 
ore  from  Divide  mine  and  its  own 
dumps.     The  labor  situation  is  good. 

Divide — The  Tonopah  Di\nde  is  mak- 
ing regular  shipments  of  about  forty 
tons  per  day  to  the  MacNamara  mill 
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in  Tonopah.  The  sho^\-ing  on  the  585, 
or  bottom  level,  is  said  to  be  excellent 
and  the  shaft  is  being  deepened.  The 
Divide  Extension  drift  on  the  200  level 
is  reported  by  the  company  engineers 
to  be  in  ore  of  milling  grade.  The 
Belcher  Extension  vein,  which  at  point 
of  discovery  showed  a  narrow  width  of 
high-grade  ore,  is  developing  satisfac- 
torily. Practically  all  Di\'ide  mines  are 
operating  to  capacity.  In  most  cases 
shaft  sinking  has  been  discontinued  and 
crosscutting  beg:un.  There  is  reason  to 
believe  that  the  next  few  months  should 
witness  some  interesting  developments. 

Arrowhead — The  Arrowhead  silver 
district,  seventy-three  miles  east  of  Ton- 
opah, is  the  scene  of  considerable  ac- 
tivity. Many  companies  have  been  or- 
ganized and  are  beginning  work.  The 
Arrowhead  mine  has  cut  rich  ore  on 
the  175  or  bottom  level.  Favorable 
surface  showings  have  been  found 
throughout  the  district. 

Manhattan — The  White  Caps  mine 
encountered  a  heavy  flow  of  water  in 
the  lower  workings  recently  which  tem- 
porarily stopped  production.  The  water 
is  reported  to  be  under  control  and  reg- 
ular mining  resumed. 

Goldfield — According  to  preliminary 
estimates  by  E.  A.  Byler,  engineer  for 
the  company,  the  output  of  the  Flor- 
ence mine  for  the  year  will  be  $252,400, 
most  of  which  was  shipped  by  lessees. 
Carload  recently  mined  and  shipped  on 
the  company's  account  averaged  $100 
per  ton. — A.  H.  Merrill,  president  of 
the  Merrill  Silver-Lead  Mining  Co.,  has 
leturned  from  New  York  and  announces 
that  the  company  has  been  financed  to 
the  extent  of  $50,000.  Its  property  is 
located  at  Casey's  Flat,  twelve  miles 
south  of  Goldfield,  and  a  recent  sample 
across  6  ft.  of  excellent  smelting  ore 
gave  good  values  in  silver  and  lead. 

Ely — SajTe  and  Tilford  are  lessees  of 
the  dumps  of  the  Monitor  mine,  seven- 
teen miles  south  of  Ely,  and  will  screen 
and  sort  same  for  shipment  to  smelter, 
using  trucks  for  hauling  to  railroad. 

Battle  Mountain — J.  A.  Ballinger  is 
now  shipping  from  his  property  at 
Maysville,  near  Hilltop,  Lander  Co.,  an 
argentiferous  stibnite  ore  unusually 
rich  in  silver  for  high-grade  Nevada 
antimony  ores,  in  carload  lots.  It  is 
unusual  to  find  so  much  silver  in  high- 
grade  antimony  ores  in  Nevada. — A 
carload  of  high-grade  silver-gold  ore 
was  recently  shipped  by  Sweickhamer 
and  Triplett,  lessees  on  the  Gray  Eagle 
mine  near  Hilltop.  Heavy  snows  will 
probably  cause  shutdown  for  remainder 
of  winter. 

Mina — The  mill  of  the  OljTnpic  Mines 
Co.,  recently  destroyed  by  fire,  is  to  be 
rebuilt  on  the  old  site,  according  to 
reports  credited  to  the  management. 
There  was  $60,000  insurance  on  the  mill. 


SOUTH  DAKOTA 

NATIONAL    TIN'S    CONCENTRATOR    READY 

The  National  Tin  Corporation's 
mill  at  Hill  City  is  completed  and 
ready  for  operation.  Shortage  of  coal 
has  prevented  its  starting.  For  the 
same  reason  Cowboy  mine  has  been 
closed  down. — At  the  Mohawk  mine  a 
tin  ledge  has  been  cut  at  a  distance  of 
about  300  ft.  from  the  shaft.  Miners 
have  been  driving  a  lateral  for  several 
months  past  to  cut  this  ledge,  which 
outcrops  on  the  surface.  — A  new  two- 
eompariment  incline  shaft  is  being  sunk 
on  the  Tin  Boom  and  has  gained  a  depth 
of  30  ft.  A  shaft  house,  boiler,  com- 
pressor and  hoist  are  being  installed. 

TEXAS 

The  Freeport  Sulphur  Co.  has  pur- 
chased a  10-ton  tractor  to  use  in  heavy 
hauling  between  the  town  of  Freeport, 


WASHINGTON 

Republic — The  Castle  Creek  Mining 
Co.  is  in  the  Park  City  district,  twenty 
miles  southwest  of  Republic.  The  com- 
pany is  installing  15-ton  flotation  plant 
to  treat  dumps  carrying  silver. 

Nespelem — The  Panama  mine  is  re- 
ported to  have  encountered  a  vein  in 
its  lower  crosscut.  Exploration  work 
will  continue  with  small  crew  during 
the  winter.  The  company  expects  to 
ship  silver  ore  to  Great  Metals  Custom 
mill  when  it  reopens  early  in  1920. 

Nighthawk — The  Pyrargyrite  Co.  has 
completed  a  building  for  75-ton  mill  and 
is  ready  for  the  installation  of  machin- 
ery. 

ConcunuUy — The  old  Hargrave  mine 
near  ConcunuUy  has  been  bonded  by 
A.  H.  Patterson  and  associates,  who  are 
constructing  a  50-ton  mill. 
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Tex.,  the  sulphur  works  at  Bryan 
Mound,  and  the  oil  properties  on  Mc- 
Neill lease  and  Stratton  Ridge. 

UTAH 

Alta — The  Emma  Silver  Mines,  now 
unwatered,  is  taking  out  ore  nanning 
high  in  silver  from  the  200  level  and 
winze.  Arrangements  are  being  made 
for  shipping  this  ore  as  soon  as  the 
roads  permit.  This  company  has  added 
to  its  holdings  by  the  purchase  of  two 
adjoining  claims,  the  Revolution  and 
Mackay  from  the  Tipperary  Mining  Co., 
payment  being  made  in  Emma  stock. 

Eureka — The  Tintic  Standard  has  de- 
clared its  regular  quarterly  dividend  of 
8c.  a  share,  bringing  the  total  for  the 
year  to  $281,976.  Payment  was  made 
Dec.  24.  The  officers  of  the  company 
are  considering  the  question  of  a  pos- 
sible extra  or  Christmas  dividend. 

Park  City— The  Daly  Mining  Co.  paid 
its  regular  quarterly  dividend  of  10c.  a 
share  or  $15,000  on  Jan.  2.  This  brings 
the  total  for  the  year  to  $112,000. 


Chewelah — The  Northwest  Magne- 
site  Co.  is  working  tr^vo  shifts  in  the 
Finch  quarry  and  employing  about  120 
men.  The  calcining  plant  at  Chewelah 
is  operating  at  full  capacity  on  a  three- 
shift  basis.  The  plant  is  handicapped 
by  lack  of  electric  power,  owing  to  low 
water  at  Myers  Falls.  The  company  has 
pressed  auxiliary  distillate  engines  into 
service  as  boosters.  The  Stroback  mine 
has  shipped  its  first  car  of  ore  to  the 
smelter  at  Trail. — M.  E.  Joseph,  re- 
ceiver, has  offered  for  sale  the  claims 
and  property  of  the  Silver  Basin  Mining 
Co.,  in  the  Deer  Trail  district.  These 
are  said  to  contain  high-grade  silver 
ores.    ' 

Leadpoint — The  Electric  Point  Min- 
ing Co.  announces  that  production  will 
be  resumed  early  in  1920.  This  is  the 
largest  lead-producing  property  in  the 
state  and  production  has  been  curtailed 
during  the  past  year  on  account  of  un- 
satisfactory market  and  smelter  condi- 
tions. 
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Cobalt — Temiskaming  lias  again  en- 
tered the  ranks  of  the  dividend  payers 
by  the  dec'aration  of  a  4  per  cent  divi- 
dend payable  January  31.  It  is  stated 
that  the  surplus  is  not  being  used  for 
this  payment  but  that  the  money  is  de- 
rived from  ore  recently  found.  In  No- 
vember the  Kerr  Lake  produced  115,000 
oz.  of  silver  worth  about  $150,000.  The 
long  expected  decision  in  the  La  Rose- 
O'Brien  lawsuit  has  finally  been  given 
in  favor  of  La  Rose,  the  O'Brien  action 
being  dismissed  with  costs.  It  is  ex- 
pected that  the  La  Rose  will  ask  for  a 
joint  survey  and  an  accounting  of  any 
ore  removed  from  the  disputed  ground. 
The  old  Hargi-aves  and  the  Reliance  are 
being  amalgamated  in  a  new  $2,500,000 
company,  of  which  the  Reliance  will  re- 
ceive 800,000  shares  and  the  Hargraves 
1,000,000  shares,  leaving  700,000  in  the 
treasury.  The  Adanac  is  using  a  dia- 
mond drill  in  exploratory  work.  The 
Mining  Corporation  of  Canada  will 
shortly  stop  the  treatment  of  slimes  for 
the  winter.  The  Chambers  Ferland  has 
been  offered  a  good  price  for  their  old 
tailings. 

Kirkland  Lake — Mines  are  getting 
back  to  normal  and  underground  opera- 
tions have  been  I'erumed  on  the  Cana- 
dian Kirk'and.  At  the  600  and  700 
levels  the  Kirkland  Lake  Gold  has  i-un 
into  high-grade  ore,  and  the  results  on 
the  Lake  Shore  are  also  satisfactory. 
During  November  the  small  tonnage  of 
dump  ore  treated  on  the  latter  property 
averaged  over  $17.50  a  ton.  The  On- 
tario Kirkland  has  also  resumed  and  is 
developing  the  vein  on  the  300  level. 

Porcupine — The  Hollinger  has  de- 
clared an  extra  dividend  of  1  per  cent 
paid  Dec.  31  and  also  paid  a  dividend 
on  Dec.  2.  The  Dome  Lake  is  to  resume 
operations  and  the  rumors  regarding 
the  reopening  of  the  Porcupine  Crown 
continue  but  no  definite  action  has  been 
taken. 

Matachewan — Mining  operations  have 
been  suspended  on  the  Matachewan 
Gold  Mines,  and  it  is  stated  that  other 
interests  are  to  be  in  control.  Cost  of 
operations  have  been  excessive  and  the 
company  is  probab'y  short  of  money. 
The  increase  of  the  capital  of  the  Wa- 
sapica,  in  Shining  Tree  district,  to 
$6,000,000  has  been  ratified  at  a  special 
meeting  of  the  shareholders. 
MEXICO 

NORTHERN  SONORA 

El  Tigre — Mine  and  mill  operations 
were  handicapped  to  some  extent  dur- 
ing the  latter  part  of  November  by 
heavy  rains  which  raised  the  Bavispe 
River  to  flood  level  and  washed  out  the 
road  so  badly  that  it  was  impossible  to 
transport  .supplies  or  move  ore  and  con- 
centrates to  Esqueda,  the  company's 
shipping    point    on    the    Nacozari    rail- 


road. However,  it  is  stated  that  condi- 
tions soon  will  be  normal.  An  attempt 
made  by  six  masked  men  to  hold  up  a 
.stage  carrying  $15,000  for  the  Tigre 
mine  payroll  was  made  near  Esqueda 
Dec.  4,  but  was  fnistrated  by  the  guard 
of  six  federal  soldiers,  one  of  whom  was 
killed  and  another  wounded.  Several 
arrests  have  been  made  but  the  nature 
of  the  evidence  has  not  been  revealed 
by  the  authorities. 

Cananca — The  Cananea  Consolidated 
Copper  Co.  has  cut  its  production  by 
about  25  per  cent.  Labor  trouble  at 
Fuertocitos,  one  of  the  company  camps, 
has  caused  a  decrease  in  the  working 
force   at   that   point.     Considerable   de- 


abandoned  tunnel.  It  was  not  brought 
out,  being  concealed  until  such  time  as 
it  would  be  possible  to  bring  it  out 
without  fear  of  bandits,  Mr.  Harding 
said. 

Con  Virginia — The  Con  Virginia,  a 
promising  silver-gold  prospect,  for- 
merly explored  to  some  extent  by  the 
late  Don  Carlos  C.  Soto,  has  been 
bonded  to  L.  C.  Shattuck  of  the  Shat- 
tuck-Arizona  and  Denn-Arizona  com- 
panies, for  a  substantial  sum,  by  Ygna- 
cio  Soto  of  Douglas,  Ariz.  Mr.  Shattuck 
proposes  to  put  a  crew  to  work  on  de- 
velopment very  soon  under  R.  R.  Bel- 
knap, formerly  chief  engineer  for  the 
Shattuck-Arizona  mine.    At  the  present 
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velopment  work  is  being  done  by  the 
company,  but  details  are  not  available 
at  this  time.  November  production  was 
3,91:8,203  lb.  of  copper. 

Moctezuma — The  recent  cut  in  copper 
production  made  by  the  Phelps  Dodge 
Corporation  will  have  little  effect  at  the 
Moctezuma  property.  The  number  of 
men  emp'oyed  will  remain  about  the 
same,  it  has  been  learned,  more  being 
employed  in  development  operations 
than  heretofore.  This  unit  of  the  Phelps 
Dodge  interests  will  be  so  gaged  as  to 
I>roduce  2,000,000  lb.  of  copper  per 
month  from  its  shipments  to  the  Copper 
Queen  smelter  at  Douglas. 

Tellamar — Yac,ui  Indian  activities  and 
the  withdrawal  of  troops  from  guard 
duty  at  mining  properties,  has  caused 
the  closing  of  the  Tellamar  mine  on  the 
Sonora-Chihuahua  line,  225  miles  south 
of  the  international  boundary.  Frank- 
lin H.  Harding,  engineer  for  the  com- 
pany, has  gone  to  Chicago  to  report  to 
his  principals.  Bullion  worth  $18,000, 
stolen  from  the  company  several  months 
ago,  recently  was  found  cached  in  an 
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time  the  Con  Virginia  is  no  more  than 
a  promising  prospect,  but  has  an  excel- 
lent showing  of  silver-gold  ore  both  on 
the  surface  and  underground,  while  geo- 
logical indications  are  favorable  to  the 
values  carrying  to  depth.  The  property 
is  connected  with  the  outside  world  by 
trails  on'y  at  the  present  time,  making 
transportation  by  pack  train  the  only 
feasible  method.  Pearson,  Chihuahua, 
si.xty  miles  northeast,  is  the  nearest  rail 
point. 

Progresso — The  Progresso  Silver 
Mines  Co.  has  shipped  through  Douglas 
one  Dorr  and  two  Pachuca  tanks  for  its 
cyaniding  plant  in  order  to  increase  its 
capacity.  Shipments  of  bullion  have 
begun,  the  first  shipment  going  out  via 
Nacozari  and  Douglas  to  the  Se!by  re- 
finery at  San  Francisco  the  first  week 
in  December.  Similar  shipments  will 
be  made  weekly  hereafter. 

Nacozari — The  International  Commis- 
sion company  has  taken  a  lease  on  La 
Montanesa,  a  silver  group  near  Naco- 
zari, and  is  getting  out  ore  for  a  ship- 
ment to  the  smelter  at  El  Paso. 
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Herbert  R.  Hanley  has  returned  from 
the  Shasta  copper  field  to  San  Fran- 
cisco. 

Harold  A.  Linke  recently  made  an  ex- 
amination of  sulphur  deposits  in  Wash- 
ington County,  Utah. 

Frank  L.  Hess,  of  the  U.  S.  Geologi- 
cal Survey,  sailed  for  South  America 
on  the  Santa  Luisa,  Dec.  6. 

T.  R.  Drummond  has  recently  been 
chosen  a  managing  director  of  the  Su- 
perior &  Boston  Copper  Co. 

E.  R.  Schoch  has  resigned  as  consult- 
ing engineer  to  the  Rooiberg  Minerals 
Development  Co.  of  South  Africa. 

Francis  J.  Heney  is  president  of  the 
recently  organized  Swisshelm  Gold- 
Silver  Co.,  incorporated  in  Tucson,  Ariz. 

Donald  C.  Brown,  one  of  the  officials 
of  the  Compania  Metalurgica  Mexi- 
cana,  has  returned  to  New  York  City, 
from  Mexico  City. 

Eugene  H.  Dawson,  mining  engineer, 
has  returned  from  Alaska  where  he  has 
been  investigating  placer  ground  dur- 
ing the  past  summer. 

Frank  Mills,  the  new  Minister  of 
Mines  of  Ontario,  expected  to  leave 
Toronto  early  in  December  to  visit  the 
mining  centers  of  northern  Ontario. 

John  T.  Reid,  mining  engineer  of 
Lovelock,  Nev.,  left  on  Dec.  20  for  New 
York  City,  where  he  will  remain  until 
he  returns  to  Lovelock  in  the  spring. 

J.  Benjamin  Parker,  of  Salt  Lake 
City,  has  accepted  a  position  as  flota- 
tion engineer  with  the  Consolidated  In- 
terstate-Callahan  Mining  Co.,  of  Wal- 
lace, Ida. 

H.  A.  Stewart,  of  Denver,  has  re- 
turned to  that  city  after  spending 
seven  years  as  superintendent  of  the 
Chiksan  Gold  Mining  Company,  Ltd.,  in 
Korea  (Chosen). 

D.  H.  Newland,  assistant  state  geol- 
ogist of  New  York,  has  been  granted 
six  months'  leave  from  Jan.  1,  1920,  and 
will  spend  it  in  geological  and  mining 
work  in  the  West. 

C.  D.  Leslie  has  retired  from  the 
position  of  consulting  engineer  to  the 
Consolidated  Gold  Fields  of  South 
Africa,  and  it  is  understood  he  will  de- 
vote his  time  to  farming. 

Charles  Becking,  recently  assistant 
manager  and  cashier  of  the  Butte  & 
Superior  Mining  Co.,  of  Butte,  Mont., 
has  been  appointed  general  manager  in 
place  of  J.  L.  Bruce,  resigned. 

P.  S.  Janderup,  formerly  with  the  en- 
gineering department  of  the  Earitan 
Copper  Works,  is  now  constructing 
engineer  with  the  Balbach  Smelting  & 
Refining  Co.  of  Newark,  N.  J. 


Arthur  B.  Parsons,  former  metallurg- 
ical engineer  on  the  staff  of  the  Butte 
&  Superior  Mining  Co.,  of  Butte,  re- 
cently resigned  to  accept  a  position  on 
the  staff  of  the  "Mining  and  Scientific 
Press." 

Frank  H.  Skeels,  mining  engineer  of 
Wallace,  Ida.,  recently  completed  an 
investigation  of  the  clay  deposits  of 
Idaho,  under  the  direction  of  the  state 
bureau  of  mines  and  geology,  in  co- 
operation with  the  U.  S.  Bureau  of 
Mines. 

L.  D.  Hutton,  formerly  of  Yale  Uni- 
versity, and  Charles  Berkey,  of  Colum- 
bia University,  have  been  making  a 
geological  examination  of  the  Hill  Top 
Metals  Co.'s  holdings  in  the  Chiricahua 
Mountains,  northeast  of  Douglas,  Ariz. 

C.  V.  Jenkins,  recently  business  man- 
ager of  the  Nevada  Consolidated  Copper 
Co.,  has  been  elected  secretary-treasurer 
of  that  company,  in  place  of  W.  E.  Ben- 
nett who  resigns  as  vice-president-sec- 
retary but  remains  on  the  directorate. 

Felix  Wormser,  of  the  U.  S.  Bureau 
of  Mines,  is  in  New  York.  Mr.  Worm- 
ser has  been  engaged  in  work  connected 
with  publishing  the  monthly  reports  of 
the  Bureau's  investigations,  an  exten- 
sion of  its  work  very  helpful  to  the 
mining  industries. 

Thomas  Camahan,  for  many  years  a 
mining  engineer  with  the  Utah  Copper 
Co.,  Bingham  Canyon,  Utah,  sailed  late 
in  December  for  the  Belgian  Congo, 
Africa,  where  he  will  assume  the  super- 
intendency  of  the  Katanga  Copper  Go's, 
extensive  woikings. 

A.  B.  McCallum,  administrative  chair- 
man of  the  Honorary  Advisory  Council 
for  Scientific  and  Industrial  Research 
in  Canada,  has  been  visiting  British 
Columbia  in  connection  with  the  prob- 
lem of  producing  steel  from  the  higher- 
grade  ores  of  that  Province. 

Norbert  Koepel  left  for  Chile  on  Nov. 
1,  to  take  charge  of  an  experimental 
laboratory  for  the  Andes  Copper  Co. 
Mr.  Koepel,  for  the  past  year,  has  been 
employed  in  the  experimental  metal- 
lurgical department  of  the  Anacoijda 
Mining  Co.,  Great  Falls,  Mont. 

Linn  Bradley  has  resigned  as  chief 
engineer  for  the  Research  Corporation, 
administering  certain  Cottrell  patents, 
and  will  engage  in  consulting  practice, 
specializing  on  the  collection  of  dust 
and  fumes.  His  address  is  46  So. 
Arlington  Ave.,  East  Orange,  N.  J. 

P.  E.  Hopkins,  of  the  Ontario  Bureau 
of  Mines,  is  working  on  a  report  on  the 
West  Shining  Tree  district  which  will 
be  published  soon.  A.  G.  Burrows,  of 
the  same  Bureau,  together  with  Mr. 
Hopkins,  is  preparing  a  detailed  report 
on  the  geology  of  the  Kirkland  Lake 
area. 

John  E.  Nelson,  superintendent  of  the 
Cambria  mine,  Negaunee,  Mich.,  on  the 


Marquette  range,  for  the  Republic  Iron 
&  Steel  Co.,  has  been  named  general 
superintendent  for  the  company's  mines 
in  the  Michigan  field,  including  those  of 
the  Marquette,  Menominee  and  Gogebic 
ranges. 

Gordon  R.  Campbell,  secretary  of  the 
Calumet  &  Arizona  Copper  Co.,  has 
been  inspecting  the  company's  mines  at 
Bisbee,  the  New  Cornelia  at  Ajo,  and 
the  Jerome  mines.  He  was  accom- 
panied by  Thomas  Cole  of  New  York, 
and  Thomas  Hoatson  of  Calumet,  Mich., 
directors  of  the  company. 

L.  W.  Gill,  head  of  the  electrical  en- 
gineering department  of  Queen's  Uni- 
versity, Kingston,  Ont.,  during  the  past 
fifteen  years,  has  been  appointed  Direc- 
tor of  Technical  Education  and  will 
administer  the  $10,000,000  lately  voted 
by  the  Dominion  parliament  to  en- 
courage technical  education  throughout 
Canada. 

A.  J.  Bone,  smelter  superintendent  of 
the  Granby  Consolidated  Mining,  Smelt- 
ing &  Power  Co.,  at  Anyox,  B.  C,  has 
resigned.  Mr.  Bone  went  to  Anyox 
from  the  Tennessee  Copper  Co.  and  has 
been  with  the  Anyox  plant  from  its 
beginning.  He  is  succeeded  by  W.  B» 
Bishop,  who  has  been  smelter  superin- 
tendent at  Grand  Forks. 

Charles  W.  Wright  has  received  from 
the  King  of  Italy  the  honorary  title  of 
Commendatore  in  recognition  of  his 
services  as  Red  Cross  Director  of  the 
District  of  Sardinia,  and  for  services  ia 
organizing  the  mining  industry  in  Sar- 
dinia. The  title  "Commendatore"  is 
one  which  is  usually  g^iven  only  to  gov- 
ernors of  Italian  provinces  and  to  cer- 
tain other  civilians. 

Joseph  W.  Richards,  secretary  of  the 
New  York  section  of  the  American 
Electrochemical  Society,  addressed 
the  Baltimore  Section  of  the  American 
Institute  of  Electrical  Engineers  and 
the  Johns  Hopkins  University  Scientific 
Association,  Dec.  12,  on  "Power  for 
Electrochemical  Industries."  He  will 
address  the  Minnesota  Section  of  the 
American  Chemical  Society  at  Minne- 
apolis, Feb.  3,  on  "Electrochemical  In- 
dustries." 

F.  W.  McNair,  president  of  Michigan 
College  of  Mines,  and  John  F.  Hayford, 
director  of  the  College  of  Engineering 
of  Northwestem  Reserve  University, 
devoted  their  time  and  genius  to  the 
study  of  big-gun  pi-oblems  with  Lyman 
J.  Briggs  of  the  U.  S.  Bureau  of  Stand- 
ards during  the  war,  and  their  respec- 
tive institutions,  have  recently  received 
formal  letters  of  appreciation  of  their 
services  from  the  Chief  of  Bureau  of 
Ordnance,  U.  S.  Navy,  who  emphasized 
the  advance  in  the  gunnery  of  the  navy 
due  to  their  work.  They  accompanied 
the  Pacific  Fleet  on  its  recent  trip  to- 
the  California  coast. 
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Charles  H.  Tracbling,  assistant  super- 
intendent of  Deep  Water  Oil  Refineries, 
died  suddenly  at  Houston,  Tex.,  on 
Dec.  7,  in  his  sixty-first  year. 

Edward  Zelleken,  retired  Joplin  mine 
operator  and  a  pioneer  of  the  district, 
died  recently  at  the  age  of  eighty.  He 
went  to  the  Joplin  district  from  Cin- 
cinnati in  the  early  '70s,  and  to  Joplin 
itself  in  1880.  His  philanthropic  activi- 
ties were  widely  known. 

Homer  R.  King,  who  was  associated 
with  John  W.  Mackay  and  James  G. 
Fair  in  developing  California's  mineral 
wealth,  died  at  San  Francisco  on  Dec. 
19.  In  1873  he  was  cashier  of  the 
Wells  Fargo  Express  Co.,  and  ulti- 
mately rose  to  the  presidencies  of  the 
Wells  Fargo  Nevada  National  Bank 
and  the  Bank  of  California. 

William  O.  Oschmann,  electrical  en- 
gineer of  the  Oliver  Iron  &  Steel  Co., 
Pittsburgh,  for  the  past  twelve  years 
associated  with  that  company,  died  in  a 
Pittsburgh  hospital  on  Dec.  3  as  the 
result  of  an  accident.  He  was  a  mem- 
ber of  the  American  Institute  of  Elec- 
trical engineers,  and  of  the  Association 
of  Iron  and  Steel  Electrical  Engineers. 

Captain  Edward  R.  Hughes,  who  was 
in  charge  of  underground  operations 
at  the  Hiawatha  mine.  Iron  River, 
Mich.,  was  killed  by  a  fall  of  ground 
on  Dec.  16.  Had  been  engaged  in  min- 
ing work  on  the  Menominee  Range  for 
twenty  years,  being  at  the  Vivian,  at 
Quinnesec,  before  going  to  the  Hia- 
watha. Captain  Hughes  was  sixty- 
four  years  of  age  and  a  native  of  Eng- 
land. 


SOCIETIES 


Mining  Institute  of  Scotland,  held  a 
general  meeting  in  Glasgow  on  Dec.  6, 
at  which  members  discussed  H.  M. 
Cadell's  paper  "Oil  Possibilities  in  Scot- 
land." The  society  announces  the  re- 
moval of  its  headquarters  and  library  to 
Royal  Technical  College,  George  Street, 
Glasgow,  where  communications  should 
be  addressed. 

American  Electrochemical  Society, 
New  York  Section  announces  the  follow- 
ing program  of  future  meetings:  Jan.  23 
— Cheap  Cyanide  and  Its  Utilization; 
Feb.  6 — Joint  meeting  with  local  sec- 
tions of  American  Chemical  Society  and 
Society  of  Chemical  Industry;  Feb.  27 
— Electric  Furnace  Reducing  Agents; 
Mar.  26 — Peace  Uses  of  War  Products; 
and  compressors. 


May  meeting — Residual  Gases:  Helium 
and  Argon. 

American    Association    of    Engineers 

(membership)  has  recently  secured  the 
affiliation  of  the  Southwestern  Society 
of  Engineers,  the  Engineers'  and  Archi- 
tects' Association  of  southern  Califor- 
nia, and  the  Houston,  Tex.,  Engineers' 
Club.  The  Southwestern  District  of  the 
A.  A.  E.  has  recently  been  organized, 
and  its  directors  include  J.  A.  French, 
state  engineer  of  New  Mexico,  R.  S. 
Moore,  of  the  American  Smelting  & 
Refining  Co.,  El  Paso,  and  D.  B.  Gillies, 
mining  engineer. 

American  Association  of  Engineers, 
Southwestern  District,  will  hold  its  first 
annual  convention  at  Globe,  Ariz.,  Jan. 
9,  10  and  11,  1920,  the  Globe-Miami 
Chapter  acting  as  hosts.  The  program 
will  include  business  meetings,  inspec- 
tion trips  to  the  various  mines  and  mills 
of  the  section,  a  trip  to  Roosevelt  Dam 
on  Jan.  11,  and  a  banquet  at  the  Miami 
Y.  M.  C.  A.  the  night  of  the  10th.  G. 
Montague  Butler,  director  of  the  Ari- 
zona Bureau  of  Mines,  etc.,  is  president 
of  the  Southwestern  District,  and  C.  B. 
Neiwender  is  secretary  of  the  Globe- 
Miami  Chapter. 


INDUSTRIAL  NEWS 


Garfield  &  Co.,  Hearst  Bldg.,  San 
Francisco,  ai'e  the  exclusive  represen- 
tatives in  the  West  for  the  Kennedy- 
Van  Saun  Engineering  Corporation,  of 
New  York. 

Parsons  &  Petit,  of  63  Beaver  St., 
New  York  City,  announce  that  Schuyler 
L.  Parsons,  son  of  the  late  senior  mem- 
ber of  the  firm,  will  be  admitted  as  a 
partner  in  the  firm  on  Jan.  1,  1920. 

Overstrom  &  Sons,  engineers,  have 
moved  their  office  and  plant  to  718  Date 
St.,  Los  Angeles,  Cal.  They  are  build- 
ers of  the  Overstrom  Universal  Concen- 
trators, specializing  on  foreign  business. 

National  Lead  Co.  will  remove  its 
white-lead  plant  from  Selby,  Contra 
Costa  Co.,  Cal.,  to  Oakland.  Its  new 
plant  at  Forty-seventh  Avenue  and  East 
Tenth  Street,  Oakland,  has  just  been 
completed  and  is  in  readiness  for  the 
transfer. 

Traylor  Engineering  &  Manufactur- 
ing Co.,  Allentown,  Pa.,  announces  that 
on  Dec.  1,  G.  B.  Livingood,  one  of  its 
sales  engineers  for  the  past  two  years, 
was  appointed  Assistant  Sales  Manager 
of  its  mining  and  crushing  machinery 
department. 

American  Zinc  Products  Co.  has  in- 
stalled a  complete  line  of  zinc  roofing 
machinery  in  its  rolling  plant  at  Green- 
castle,  Ind.  The  company  is  prepared 
to  promptly  fill  orders  for  flat,  corru- 


gated, V-crimped  zinc  sheets  of  all 
forms  and  sizes. 

Hardinge  Conical  Mill  Co.  announces 
that  W.  L.  Penick,  until  recently  con- 
nected with  its  Salt  Lake  City  office, 
has  been  advanced  to  Northwestern 
Sales  Manager  and  will  open  a  new 
branch  office  for  the  company  in  the 
Old  National  Bank  Building,  Spokane, 
Wash. 

Inland  Steel  Co.  will  install  a  com- 
plete powdered  coal  system  for  firing 
the  40  furnaces  in  its  plant  at  Indiana 
Harbor,  Ind.,  according  to  an  announce- 
ment in  "Iron  Age."  For  the  initial  in- 
.stallation,  powdered  coal  will  be  applied 
to  16  sheet  furnaces,  16  pair  furnaces, 
S  continuous  plate  mill  furnaces,  2  con- 
tinuous bar  mill  furnaces  and  3  slab 
heating  furnaces.  A  contract  awarded 
the  Quigley  Furnace  Specialties  Co.,  26 
Cortlandt  Street,  New  York,  calls  for 
the  engineering  work  and  installation 
of  a  complete  milling  plant  of  20  tons 
an  hour  capacity. 


Trade  Catalogs 


Dorr  Co.,  of  New  York  and  Denver, 
has  issued  an  attractive  illustrated 
booklet  of  12  pages,  entitled,  "Proving 
Industrial  Values."  It  gives  details  re- 
garding the  Westport  mill  at  Westport, 
Conn. 

Metalkase  Magnesite  Brick.  Harbi- 
son -  Walker  Refractories  Co.,  Pitts- 
burgh, Pa.  6x9;  16  pp.;  illus.  Gives 
facts  about  Metalkase  brick  and  sug- 
gestions regarding  use.  It  is  stated 
that  these  brick  pos.sess  the  high  re- 
fractoriness and  basic  properties  of 
magnesite  brick,  but  are  stronger  at 
high   temperatures   and    do   not   spall. 

Machinery — The  Salt  Lake  Hardware 
Co.,  Salt  Lake  City  and  Pocatello, 
Idaho.  Catalog,  Department  18; 
814x11%;  195  pp.  illus.  Describes 
mine,  mill  and  smeltery  machinery,  in- 
cluding hoists,  compressors,  rock  drills, 
crushers,  classifiers,  concentrators,  pipe, 
cars  and  cages;  power  plant  equipment, 
including  engines,  generators,  motors, 
boilers,  pumps,  heaters,  separators, 
condensers,  and  steam  specialties,  and 
froneral  machinery,  including  wood-  and 
iron-working  machinery,  irrigation 
pumps,  concrete  mixers,  contractor's 
hoists,  transmission  machinery,  lathes, 
planers,  shapers,  and  radial  drills. 
Tables  of  dimensions  are  also  given. 
Equipment  represented  by  the  Salt 
Lake  Hardware  Co.  in  the  intermoun- 
tain  territory  includes,  among  others, 
Aldrich  and  Deming  pumps,  Gardner 
governors,  Pelton  water  wheels,  West- 
ern gas  and  oil  engines,  Deister-Over- 
strom  concentrators,  and  Sullivan  drills. 
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Daily  end  Weekly  Metal  and  Mineral  Prices, 
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Monthly  Prices,  Stock  Quotations 


Silver  and  Sterling  Exchange 


f 


sterling 
Exchange 

fii 

ver 

Dec. 

Sterling 
Exchange 

.<i 

ver 

Dec. 

New  York, 
Cents 

London, 
Pence 

New  York, 
Cents 

Lun.luu, 
Pence 

25 
26 

27 

380 
379 

132^' 

29 
30 
31 

378 
378 
375 

131 
131 
1^1 

761^ 

76 

New  York  quotations  are  as  reported  by  Handy  &  Harnian  and  are  in  cents  per  troy  ounce  of  bar  silver, 
fl99  fine.     London  quotations  are  in  pence  ncr  troy  ounce  of  sierlins  silver.  02.5  fine. 


Daily  Prices  of  Metals  in  New  York 


C'>Dnor 

1  in                 j                                     Le  I'l 

/ 

Dec. 

Klectroiytic 

Spot 

N.  Y. 

St.  1., 

St   L. 

25 

26 
27 
29 
30 
31 

18  55 

18  55 
18-60(0  18  85 
18  60^18,85 
IS  (50(5  18  85 

55% 
55Ji@56 

57 

57J^ 
57li(S58y^ 

7.65 

7.70 

7.90^8.10 

7.90(5  8.10 

f!.\«a  8'4 

7.?0 
7.40 

7.50(5  7.75 
7. 50(07.75 
7.75(5  7.85 

8.45(38.55 
sy.ifiSH 
8  65(5  8  75 
8  80^8  90 
8.80(5  8  90 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  ou  sales  i3 
made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing  values  if 
the  metals  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash,  except  where  it. 
Louis  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra  of 
O.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  discount  of 
0.12SC.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  Y'ork  price  at  35c.  per  100  lb. 
above  St.  I.oui^-     Tin  is  nu-itorl  on  tlie  h  isi«  of  .\mpriivin  rin.  00  per  cent  grade. 

London 


Copper 

Standird 

Electro- 
lytic 

Deo. 

Spot 

3M. 

Spot 

3.M. 

Spot 

3M. 

Spot 

3  M. 

25 

26 
27 
29 
30 

31 

116M 
11514 

113^ 
11914 
11734 

118' 
125 
125 

337 
342 
34114' 

340 

344^ 
34314 

■453^ 
4514 
453-^ 

■45^ 

45^ 

4534 

■571^ 
5034 

.50  "-i 

'5SM 
51% 

The  above  table  gives  the  closin 
sterling  per  ton  of  2.240  lb- 


quotations  on  the  London  .Metal  E.\change.     All  prices  are  in  pounds 


METAL  MARKETS 
New   York,    Dec.   31,    1919 

The  markets  for  copper,  lead,  zinc 
and  tin  were  all  spectacular  this  week, 
sharp  advances  on  large  buying  being 
recorded  in  each  case.     - 

Transatlantic  freights  were  distinct- 
ly easier,  quotations  being  approxi- 
mately as  follows:  Hamburg  $9@10; 
Rotterdam  $8(2)9;  Havre  $10(5)12;  Brit- 
ish ports  $10@  12.50.  It  is  reported 
that  as  low  as  $7  to  Antwerp  was  done. 
Special  conditions  create  the  sharp  dif- 
ference in  rates  between  those  to  Brit- 
ish and  to  Continental  ports.  Trans- 
pacific rates  to  Hongkong  and  Kobe 
remained  unchanged  at  $12. 

Gold  was  quoted  in  London  at  109s. 
on  Dec.  23;  109s.  3d.  on  Dec.  24;  and 
at  109s.  2d.  on  Dec.  30. 

The  American  Metal  Co.,  Ltd.,  has 
acquired  by  purchase  the  entire  busi- 


ness of  L.  Vogelstein  &  Co.,  Inc.,  as  of 
Jan.  2,  1920,  and  L.  Vogelstein  has  ac- 
quired a  substantial  interest  in  the 
American  Metal  Co.  Mr.  Vogelstein 
has  been  elected  a  vice-president  of  the 
American  Metal  Co.,  and  will  take  an 
active  part  in  its  future  management. 

The  entire  organization  of  L.  Vogel- 
stein &  Co.,  Inc.,  has  been  taken  over 
by  the  metal  company  and  all  contracts 
and  engagements  for  the  Vogelstein 
company  extending  beyond  Jan.  2,  1920, 
will  be  for  account  of  the  American 
Metal  Co.,  Ltd. 

Interests  connected  with  the  Cerro  de 
Pasco  Copper  Co.  have  also  bought  into 
the  American  Metal  Co. 

Copper 

A  large  business  was  done,  both  for 
domestic  consumption  and  for  export. 
The  domestic  business  was  spread 
pretty  generally  among  wire  drawers, 


brass  makers  and  rollers.  In  the  early 
part  of  the  week  prices  ranged  from 
181^  to  18%c.,  delivered,  in  the  latter 
part  of  the  week  from  18%  to  19c. 
Business  was  done  at  two  prices  at  all 
times.  The  advance  in  prices  in  the 
latter  part  of  the  week  did  not  check 
buying  in  any  way.  Sales  for  export 
were  partly  to  Japan  and  partly  to 
Europe.  They  amounted  to  more  than 
in  any  week  for  a  long  time. 

Altogether,  the   December  sales  will 
figure  to  a  large  total. 
Tin 

This  metal  experienced  a  spectacular 
advance  following  the  advance  in  the 
London  market.  There  was  substantial 
buying  by  domestic  consumers. 

Singapore  quoted  £331  sterling,  c.i.f. 
London  on  Dec.  29;  £337  on  Dec.  30;  and 
£338y2  on  Dec.  31. 

Lead 

The  situation  in  this  metal  became 
acute  and  dangerous.  The  A.  S.  &  R. 
Co.  advanced  its  price  to  7.50c.  on  Dec. 
26,  but  sales  of  tonnage  occurred  on 
that  day  at  7.65c.,  and  on  Dec.  27  at 
7.70c.  On  Dec.  29  and  30  large  business 
was  done  at  8c.  These  purchases  seem 
to  have  exhausted  supplies  immediately 
available,  and  on  Dec.  31  it  was  hard 
to  say  where  lead  could  be  obtained  in 
quantity. 

Europe  bought  heavily  of  bonded  lead 
for  export,  paying  7%(S)73/4c.,  New 
York,  and  was  a  bidder  for  domestic 
lead.  The  shortage  of  supplies  abroad, 
resulting  from  the  curtailment  of  pro- 
duction in  Australia  and  Spain,  is  such 
that  Europe  must  get  lead  if  possible 
from  this  country  and  Mexico.  There 
will  probably  be  no  relief  to  the  situa- 
tion until  production  in  this  country 
and  Mexico  increases.  Steps  are  al- 
ready being  taken  to  add  to  the  Mexi- 
can supplies,  but  in  this  country  it  is 
not  so  easy. 

Zinc 

Very  large  buying  both  for  specula- 
tive account  and  for  export  resulted  in 
a  sharp  advance  in  the  market,  some 
of  the  largest  transactions  occurring  at 
the  highest  figures.  Of  buying  by  do- 
mestic consumers  there  was  scarcely 
any.  The  absence  of  such  bu^-ing  was 
reflected  in  the  condition  that  while  spel- 
ter sold  in  St.  Louis  at  8.90c.,  it  could 
be  bought  in  New  York  at  8.95c.  The 
major  business  of  the  week  was  trans- 
acted previous  to  today,  when  the  tone 
of  the  market  became  a  trifle  easier. 
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Antimony  —  Rather  large  business 
was  done  at  9%c.,  whicli  we  quote,  but 
at  the  close  some  agencies  were  asking 
10c.     We  quote  futures  at  9y2@9%c. 

Aluminum— 32V2@  33c.  per  lb. 

Platinum  —  Unchanged  at  $150@155 
for  refined   ingot. 

Palladium— We  quote  $135. 

Iridium — Quoted  nominally  at  $300. 

Quicksilver — The  market  remained 
steady  at  $85  throughout  the  week.  San 
JVancisco  telegraphed  $90  steady. 

Tungsten  Ore  —  Substantially  un- 
changed. Some  small  lots  of  Chinese 
wolframite  were  sold  at  $6.50. 

Molybdenum  Ore — A  little  business 
was  reported  done  at  75@80c. 

Copper  Sheets — 28%c.  per  lb.  Wire 
22c.,  f.o.b.  factory,  and  22  Mc,  f.a.s. 
New  York.    Quiet.    Market  stronger. 

Zinc  Sheets— $11.50  per  100  lb.  less 
8  per  cent  on  carload  lots.  Slightly 
higher  prices  for  export. 

Bismuth— $2.65  per  lb.  for  500-lb. 
lots.  Prices  range  from  $2.60  to  $2.80 
per  lb.,  depending  upon  quantity  pur- 
chased. 

Cadmium— $1.40  to  $1.50  per  lb. 
Dull. 

Nickel — Ingot  42c.;  shot  43c.;  electro- 
lytic 45c. 

Silver — The  market  has  been  slack 
owing  to  the  holiday  season.  Not  many 
commitments  are  being  made,  partly 
owing  to  the  fact  that  the  smelters  have 
sold  rather  freely  in  advance  for  De- 
cember and  January  deliveries  and  buy- 
ers are  waiting  for  fresh  China  ex- 
change reports  for  February  and  March 
deliveries. 

Mexican  dollars  at  New  York:  Dec. 
25,  holiday;  Dec.  26,  101 V2;  Dec.  27, 
101  Vi;  Dec.  29,  100%;  Dec.  30,  100%; 
Dec.  31,  100%. 

Graphite — Ceylon  grades  are  quoted: 
Lump,  15@16c.;  chip,  ll@12c.;  dust, 
£@Cc.  The  recent  increase  has  been 
owing  to  the  increase  of  premium  on 
rupee  exchange  and  higher  freight 
rates. 

Feldspar  is  quoted  from  $13.50  to 
$17  per  ton,  according  to  quality.  Labor 
difficulties  are  hindering  producers  in 
increasing  production. 

Fluorspar — Lump  ore  containing  85 
per  cent  CaF^  and  not  over  5  per  cent 
SiO,  is  quoted  at  $16  f.o.b.  mines  at 
Tonuco,  N.  M.  Freight  to  Chicago, 
$7.50;  to  New  York,  $15.  Prices  quoted 
f.o.b.  Kentucky  and  Illinois  mines  are 
about  $25  for  washed  gravel  grade. 

Nitrate — Spot  supplies  are  quoted  at 
$3@3.02  per  cwt.  for  carload  lots.  Con- 
tracts for  delivery  during  first  six 
months  of  1920  are  stipulating  $3.05@ 
3.07%.    Shortage  and  good  demand. 

Pyrites — Spanish  pyrites  is  quoted  at 
17c.  per  unit  for  furnace-size  ore,  free 
from  fines,  c.i.f.  New  Y'ork  or  other  At- 
lantic ports. 


Sulphur — Prices  remain  unchanged  at 
$20  for  export  delivery  and  $18  for  do- 
mestic delivery,  per  ton  f.o.b.  mines 
at  Freeport,  Tex.,  and  Sulphur  Mine, 
La. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Dec.  27 — Zinc  blende,  per 
ton,  high,  $52.90;  basis  60  per  cent  zinc, 
premium,  $51;  Prime  Western,  $50; 
fines  and  slimes,  $47.50@45;  calamine, 
basis  40%  zinc,  $35.  Average  settling 
prices:  b'.ende,  $49.84;  calamine,  $36.80; 
all  zinc  ores,  $49.55. 

Lead,  high,  $91.20;  basis,  80  per  cent 
lead,  $90;  average  settling  prices  all 
giados  of  lead.  $88.91  per  ton. 

Shipments  the  week:  blende,  5,012; 
calamine,  116;  lead,  943  tons.  Value 
all  ores  the  week,  $337,850. 

Shipments  the  year:  blende,  469,178; 
calamine,  12  042;  lead,  72,359  tons. 
Value  all  ores  the  year,  $25,212,270. 

Sellers  received  a  report  Friday  night 
of  9c.  New  York  metal  price,  and  sat 
hard  and  held  firm  for  advanced  prices 
until  eleven  o'clock  Saturday,  when 
some  offered  to  accept  the  price  proffered 
by  the  buyers.  The  short  shipment  is 
from  lack  of  cars  with  some  cattle  cars 
boxed  up  and  used.  Coal  cars  have  all 
been  withdrawn  and  box  cars  are  very 
scarce. 

Platteville,  Wis.,  Dec.  27— No  open 
market  sales  of  premium  ore.  Prime 
Western  grades  of  blende  are  reported. 
Lead  ore,  basis  80  per  cent  lead,  $88 
per  ton.  Shipments  reported  for  the 
week  are  1.236  tons  blende  and  cala- 
mine, 183  tons  galena  and  no  sulphur 
ore.  For  the  year  to  date  the  totals  are 
100,135  tons  blende  and  calamine,  6  922 
tons  ga'cna,  and  17,7£1  tons  sulphur 
ore.  During  the  week  2,446  tons  blende 
were  shipped  to  sepai-ating  plants. 
Iron  and  Steel  Review 
Pittsburgh— Dec.  30 

The  blast  furnaces  and  steel  making 
and  steel  finishing  departments  are  now 
making  progress  at  rather  widely  vary- 
ing rates  toward  operation  at  capacity. 
The  iron  and  steel  strike  is  left  well 
behind,  but  effects  from  the  coal  strike 
have  not  everywhere  disappeared,  and 
there  remain  labor  shortage,  labor  in- 
efficiency and  low  morale. 

There  are  a  few  strikers  left,  as  at 
Monnessen,  Pa.,  and  in  the  Wheeling 
district,  although  in  both  cases  the 
great  majority  of  the  men  have  been 
already  to  work  for  several  weeks. 

As  to  the  coal  strike,  there  is  little 
shortage  of  coal  now,  as  affecting  mill 
operations,  but  here  and  there  a  depart- 
ment is  not  sufficiently  supplied  with 
coal.  In  the  matter  of  coke  the  influ- 
ence is  more  important,  as  the  Connel's- 
ville  coke  region  still  has  a  car  short- 
age, attributed  to  there  being  such 
a  heavy  movement  of  coal,  and 
some    blast    furnaces    are    poorly    sup- 


plied. An  outstanding  ca.se  is  that 
of  the  Bellaire  blast  furnaces  and  steel 
plant  of  the  Carnegie  Steel  Co.,  in  the 
Wheeling  district,  idle  since  the  iron 
and  steel  strike  of  Sept.  22,  and  now 
ready  to  resume  except  that  a  coke 
movement  to  the  plant  from  the  Con- 
nellsville  region  has  not  yet  been  estab- 
lished. 

A  large  steel  interest,  with  import- 
ant plants  in  several  districts  in  the 
Central  West,  has  production  for  the 
whole  month  of  December  but  little 
short  of  normal,  fully  85  per  cent,  but 
on  the  other  hand  a  large  interest  in 
the  Mahoning  Valley  expects  an  aver- 
age production  in  the  first  quarter  of 
1920  of  only  about  75  per  cent.  Every- 
where, however,  increasing  production 
is  fully  expected,  and  there  ie  no  ser- 
ious thought  but  that  operation  at  90 
per  cent  or  more  will  be  attained  by 
March  or  April.  The  average  rate  just 
before  the  strike  of  Sept.  22  was  about 
83  per  cent,  the  low  point  of  the  year 
having  been  about  50  per  cent,  at  the 
middle  of  May,  whereas  January  1919, 
showed  about  87  per  cent. 

The  steel  market  has  been  decidedly 
quiet  in  the  last  week,  and  relatively 
quiet  for  two  or  thi-ee  weeks.  Practi- 
cally all  such  fonvard  business  as  the 
mills  would  accept  at  this  time  has 
been  entered.  As  to  prompt  material, 
the  search  by  prospective  buyers  con- 
tinues but  the  volume  of  inquiry  is  not 
nearly  as  great  as  two  or  throe  weeks 
ago.  Premiums  above  March  21  prices 
are  the  nile  in  most  lines  for  any 
early  deliveries,  but  the  volume  of 
business  thus  put  through  is  not  large. 
It  is  greatest  in  tubular  goods  for  the 
oil    country    trade. 

A  new  record  price  is  made  for 
plates,  1,000  tons  for  delivery  in  about 
SO  days  having  gone  at  3.25c.,  against 
3c.  in  similar  transactions  a  fortnight 
ago,  2.65c.  as  the  March  21  price, 
and  2.50c.  as  the  price  bid  within  the 
fortnight  by  the  Carnegie  Steel  Co.  on 
10  000  tons  for  the  navy  department. 
Fancy  prices  are  paid  for  plates 
chiefly   for  oil  tanks. 

Pig  Iron— Bessemer  $36;  basic  $35; 
foundry  $38.  f.o.b.  Valley  furnaces, 
freight  to  Pittsburgh  being  $1.40. 

Steel- Bessemer  billets  $38.50@40; 
open  hearth  billets  $38.50@45;  besse- 
mer  slabs  $38.50@43;  open  hearth 
slabs  $38.50@45;  small  bcsscmer  bil- 
lets $42@43;  small  open  heanth  bil- 
lets $42@46;  sheet  bars  $42@50; 
Pittsburgh  or  Youngsto^\Ti.  Rods  are 
S52@66. 

Ferromangancse  —  Domestic  makers 
have  advanced  their  price  $10  to  $130 
delivered;  English  reported  available 
at  $125  c.i.f.  JIarket  is  quiet  at  the 
moment.  Speigeleisen  is  quotable  at 
$40  for  spot  and  $41  to  $42  for  futures. 
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Liberty  in  Russia 

"To  dress  a  little  smarter,  to  present  a  little  more  civilized  appearance,  a  mere  smile  even, 
was  enough  to  be  arrested  or  sent  to  fulfill  some  dirty  work  or  dig  graves  for  the  anti-revo- 
lutionists who  had  been  shot.  When  there  was  a  rumor  of  the  White  troops  advancing,  a 
decree  was  issued  forbidding  the  bourgeoisie  to  smile  in  the  street,  this  being  regarded  as 
showing  unseemly  joy.  One  of  my  pupils,  a  young  student,  walking  one  evening  with  a  lady 
and  smiling  as  young  men  generally  do  in  ladies'  society,  was  actually  arrested,  and  only  set 
free  in  the  morning,  after  having  given  the  particular  commissary  400  rubles." 

The  above  is  quoted  from  the  account  by  a  Russian  nurse,  of  the  occupation  of  Riga  by 
bolshevik  troops.  The  full  account  has  appeared  in  the  "London  Times"  and  the  "New  York 
Tribune." 

Russia,  in  the  grip  of  a  tyranny  far  worse  than  that  of  the  Czar,  threatens  the  world.  The 
menace  is  ten  times  greater  than  was  that  of  German  militarism.  It  is  folly  to  say  that  it 
does  not  concern  us.  It  is  as  if  smallpox  were  raging  in  our  neighbor's  house,  and  we  should 
say  that  it  was  no  business  of  ours,  and  that  the  best  thing  was  to  ignore  it,  and  not  encour- 
age it  by  undue  recognition  and  publicity. 


WALTER  RENTON  INGALLS  severs  with 
this  issue  his  connection  with  the  "Journal" 
as  consulting  editor,  in  order  not  to  be  hampered  in 
his  professional  work,  and  henceforth  will  not  handle 
the  market  page.  The  dignified  and  substantial  basis 
upon  which  Mr.  Ingalls  built  up  the  "Journal"  during 
the  last  decade  and  a  half  will  always  be  noteworthy 
among  the  "Journal's"  brilliant  traditions. 


The  Banker  and  the 

Gold-Mining  Problem 

IN  A  CIRCULAR  just  issued  by  the  National  City 
Bank,  attention  is  called  to  the  fact  that  in  all 
the  discussion  over  advancing  wages  and  rising 
prices  very  little  has  been  said  about  the  relation  of 
wages  and  prices  to  the  gold  standard.  The  circular 
calls  attention  to  the  fact  that  "the  unit  of  value 
in  the  United  States  is  the  gold  dollar,  containing 
23.22  grains  of  gold.  That  is  the  hitching  post  to 
which  all  prices  are  tied,  and  although  we  have  paid 
out  considerable  cable  in  the  form  of  bank  credit, 
the  line  has  an  end,  and  when  it  is  reached  we  can 
go  no  farther,  unless  we  conclude  to  cut  it."  The 
writer  continues: 

"The  fact  is  that  gold  and  commodities  are  no 
longer  on  the  same  level.  .  .  .  There  are  people 
who  say  that  loan  expansions  must  go  on,  because 
the  present  level  of  prices  requires  more  money  or 
■credit  to  handle  the  business  of  the  country,  but  the 


present  level  of  wages  and  prices  is  automatically 
choking  off  the  supply  of  gold  and  preventing  the 
enlargement  of  gold  reserves.  The  'endless  cycle' 
of  wages  and  prices  has  come  to  an  end,  if  the  exist- 
ing standard,  23.22  grains  of  gold  to  the  dollar,  is  to 
measure  values.  There  will  be  no  revival  of  gold 
mining  unless  mining  costs  decline,  no  extension  of 
operation,  no  exploration  or  prospecting.  Existing 
mines  which  are  rich  enough  to  yield  a  profit  prob- 
ably will  be  operated,  but  production  will  continue 
to  diminish.     .     .     . 

"Sooner  or  later  the  exchanges  will  turn  against 
us,  and  gold  will  have  to  go  out.  If,  when  that  time 
comes,  the  foundation  must  be  taken  from  under  a 
fabric  of  credits,  there  will  be  a  disturbance  of 
prices  and  of  business  far  more  serious  than  will 
result  from  holding  expansion  in  check.  It  must  be 
kept  in  mind  that  this  country  now  has  far  more 
than  its  share  of  the  world's  stock  of  gold,  and 
sooner  or  later  economic  conditions  will  bring  about 
a  redistribution." 

It  is  refreshing  to  have  the  representative  of  the 
greatest  non-public  bank  in  America  recognize  the 
fact  that  inflation  cannot  be  definitely  continued; 
that,  after  all,  to  revert  again  to  our  metaphor  in 
our  editorial,  "The  Gold-Mining  Problem,"  published 
in  the  "Journal"  of  Nov.  15,  the  balloon  of  inflation 
is  only  kept  on  earth  by  its  golden  anchor;  and  that 
beyond  the  limit  of  inflation  thei-e  will  be  a  runaway 
and  a  panic. 


56 


Engineering  and   Mining   Journal 


Vol.  109,  No.  2 


The  National  City  Bank  realizes  clearly  that  the 
trouble  with  prices  is  that  we  have  too  little  gold, 
whereas  some  writers  have  argued  that  we  have  too 
much.  Beyond  that  valuable  realization  the  National 
City  Bank  does  not  penetrate,  nor  does  it  suggest 
any  remedy,  although  sounding  the  warning  of 
greater  resulting  difficulties  to  come.  What  it  fails 
to  realize  is  something  which  it  has  practically 
started  itself,  as  cited  in  the  first  and  second  para- 
graphs above ;  namely,  increasing  the  necessary  dis- 
tance that  separates  the  scale  of  wages  and  prices 
from  the  gold  standard.  The  only  deduction  from 
this  is  that  our  business  is,  as  we  stated  in  the 
editorial  referred  to,  not  on  a  gold  basis. 

"It  takes  a  great  deal  more  gold,"  says  the  writer 
of  the  circular  quoted,  "to  buy  any  commodity  or 
any  service  than  it  did  in  1914."  Without  being 
economists  or  bankers,  this  strikes  us  as  an  economic 
impossibility,  in  view  of  the  earlier  statements  above 
quoted  and  agreed  to.  The  real  fact  is  touched  upon 
later.  "The  value  of  the  dollar  has  been  cheapened 
by  the  free  use  of  bank  credit  as  a  circulating 
medium,  until  it  no  longer  pays  to  produce  the 
metal."  Let  us  now  substitute  the  real  circulating 
medium,  as  defined  in  the  last  sentence,  for  the  cir- 
culating medium  carelessly  stated  in  the  preceding 
quotation,  and  we  get  the  fact:  "It  takes  a  gi-eat 
deal  more  bank  credit  to  buy  any  commodity  or  any 
service  than  it  did  in  1914." 

The  writer  quoted  states  no  remedy ;  but  the  hope- 
less impasse  of  his  conclusions  shows  that  one  must 
be  actively  sought.  There  is  a  remedy  for  every 
disease,  when  science  can  discover  the  counter-germ. 
The  Mining  Congress  has  presented  one.  We  have 
suggested  another — the  release  of  gold  as  rapidly  as 
may  be  from  practical  demonetization  and  the  future 
maintenance  of  an  adequate  real  (metallic)  money 
basis  for  business,  by  means  of  the  monetization  of 
silver  to  succor  the  insufficient  gold  supply.  It  is 
strange  for  us  to  find  ourselves  in  its  ranks  of  the 
silverites,  as  we  have  never  admired  Bryanism,  and 
have  always  been  among  the  most  conservative  of 
gold-bugs.  But  times  have  changed;  autre  temps, 
autres  moeurs.  This  time  a  remedy  is  sought  not 
for  a  section  but  for  the  world. 

The  fact  is,  that  we  are  hungry  for  a  little  tangible 
coin  —  not  beer  checks.  We  are  tired  of  pursuing 
what  the  bankers  have  conjured  up  and  metaphori- 
cally call  the  dollar;  when  you  put  your  foot  on  it, 
it  isn't  there.  It  shrinks  suddenly  to  a  fraction  of 
its  size,  and  you  rub  your  eyes  in  dismayed  awaken- 
ing. The  good  old  times  when  the  editor  was  paid 
in  potatoes  and  pork  do  not  seem  so  much  of  a  joke 
now;  but  rather  the  golden  age. 

And  as  so  many  well-meaning  "intellectuals"  are 
contributing  their  mite  to  the  prevailing  industrial 
unrest — even  the  Director  General  of  Railroads  and 
the  President — may  we  not  also  offer  this  foolish 
suggestion  to  the  confused  labor  unionists :  Demand 
your  wages  not  in  dollars  but  in  some  substantial 
commodity  or  commodities.  The  demand  could  be 
diversified  with  true  scientific  and  statistical  ac- 
curacy.    One  man  would  be  paid  in  sugar,  another 


in  potatoes,  another  in  beef;  or,  if  that  proves  too 
vexatious,  one  firm  could  pay  in  each  commodity. 
The  recipients  could  swap  around,  with  no  middle- 
man's profit;  the  profiteer  and  the  gouging  retailer 
would  be  simply  historic;  and  the  laborer  would 
know  exactly  where  he  was  at,  once  and  for  all. 

We  trust  we  have  not  infringed  on  Professor  Irv- 
ing Fisher's  copyright  in  this  suggestion;  we  hope 
not,  for  we  distinctly  disapprove  of  the  Fisher  plan. 
The  suggestion,  we  are  ashamed  to  say,  is  absolutely 
original  with  us.  We  submit  it  to  the  bolsheviki 
for  what  it  is  worth ;  or,  rather,  to  the  labor  unions, 
for,  in  the  broad  and  liberal  classification  of  the 
unions,  a  laborer  is  anyone  that  subsists  on  a  wage ; 
and  we  like  to  think  that  we  are  ti*ying  to  do  that. 


A  Quicksilver  Melodrama 

A  MOST  interesting  and  instructive  history  as 
regards  monopolistic  finance  and  the  law  is 
that  drawn  on  another  page  of  this  issue  from  the 
proceedings  of  the  Rhode  Island  Supreme  Court,  and 
interpreted  by  Mr.  Wellington  Gustin,  lawyer  and 
writer  on  legal  subjects,  of  Chicago. 

The  case  tunis  upon  an  attempt  to  comer  the 
American  quicksilver  market,  early  in  1916,  by  New 
York  promoters  and  a  San  Fi-ancisco  merchant. 
Thei-e  was  a  great  quicksilver  shortage  at  that  time, 
and  the  price  rose  rapidly  in  January  of  that  year. 
The  supply  from  Idria,  in  Austria,  was  of  course 
cut  off  by  the  war;  and  the  British  government  had 
control  of  the  Almaden  product,  in  Spain,  through 
the  exclusive  selling  privilege  which  was  in  the 
hands  of  the  English  Rothschilds.  The  high  price 
of  $250  to  $300  per  flask  to  which  the  metal  rose 
under  these  circumstances  inspired  the  idea  in  the 
minds  of  the  New  York  Get-Rich-Quick  Walling- 
fords  of  cornering  the  American  supply  in  order  to 
insure  and  profit  by  a  still  higher  figure. 

The  personnel  of  the  New  York  originators,  who 
appeared  as  the  "American  &  British  Manufacturing 
Company,"  is  not  given,  but  they  wei-e  represented 
by  Joseph  H.  Hoadley.  On  Jan.  6,  1916,  after  the 
plans  had  been  previously  arranged,  Hoadley  in- 
structed John  A.  McNear,  vice-president  of  McNear, 
Inc.,  of  San  Francisco,  to  purchase  the  quicksilver 
output  for  1916  of  the  sixteen  principal  California 
producers;  and  in  accordance  therewith  McNear  ar- 
ranged for  the  output  of  the  New  Idria  and  the 
Oceanic  mines,  the  first  and  third  largest  producers. 
Only  the  latter  contract  is  in  question,  as  the  firet 
was  not  made  effective;  but  McNear  took  the  Oce- 
anic contract  in  his  own  name  and  assigned  it  to  the 
American  &  British  Manufacturing  Company. 

At  about  this  time  the  price  of  quicksilver  was 
broken  by  the  release  by  the  British  government  of 
two  shipments  of  Spanish  quicksilver  to  the  United 
States,  and  dropped  to  $70  to  $80  per  flask.  The 
American  &  British  company  failed  to  keep  its 
agreement,  and  McNear,  Inc.,  was  left  holding  the 
sack.  The  firm  was  obliged  to  accept  the  Oceanic 
quicksilver  at  the  contract  price,  involving  a  loss  of 
$124,000,  which  amount  the  company  then  at- 
tempted to  cover  through  the  courts. 


January  10,  1920 


Engineering   and   Mining   Journal 


57 


All  this  is  fascinating  of  itself  as  a  Wallingford 
tale;  but  the  defense  of  the  American  &  British 
company  is  still  more  astounding.  It  contends,  ac- 
cording to  Mr.  Gustin's  report  of  the  court  proceed- 
ings, that  it  and  McNear,  Inc.,  entered  into  an  illegal 
conspiracy  to  monopolize  quicksilver,  in  violation  of 
the  California  law  and  the  Sherman  Anti-Trust  Law, 
and  that  therefore  its  agreement  was  invalid,  and 
does  not  render  it  liable  to  the  loss  in  question.  This 
contention  was  denied  by  the  plaintiff,  and  became 
the  principal  issue  between  the  two  parties. 

The  trial  court  had  instructed  its  jury  that  there 
was  no  evidence  of  a  conspiracy.  The  Supreme 
Court  to  which  the  self-accused  New  York  party  to 
the  conspiracy  appealed  to  support  its  claim,  ren- 
dered an  opinion  which  favored  the  American  & 
British  Manufacturing  Company.  "There  can  be  no 
question,"  the  court  stated,  "that  he  [McNear]  un- 
dertook to  assist  the  defendant  in  obtaining,  as  far 
as  possible,  control  of  all  the  quicksilver  production 
for  1916  in  California,  and  that  he  was  informed 
that  Mr.  Hoadley  desired  to  acquire  control  of  that 
product  in  other  states."  .  .  .  "There  was  evi- 
dence that  while  Mr.  McNear  was  working  in  Cali- 
fornia to  obtain  control  of  the  supply,  Mr.  Hoadley, 
with  the  knowledge  of  Mr.  McNear,  was  endeavor- 
ing to  sustain  the  price  of  the  commodity  in  New 
York." 

The  court  was  also  of  the  opinion  that  the  agree- 
ment in  question  was  unenforceable,  if,  as  above 
indicated,  illegal. 

It  would  be  interesting  to  know  if  this  precious 
"American  &  British  Manufacturing  Company," 
which  is  apparently  succeeding  in  evading  the  law 
on  the  plea  of  being  an  outlaw,  can  go  unpunished 
for  this  self-confessed  outlawry,  under  our  statutes. 

The  plan  or  plot,  according  to  the  evidence,  was 
laid  in  New  York,  in  December,  1916,  when  Mr.  and 
Mrs.  Hoadley  entertained  Mr.  and  Mrs.  McNear  at 
dinner  one  evening.  It  was  later  represented  to 
the  court  by  Mr.  McNear  that  he  had  been  flattered 
by  the  social  attentions  paid  him,  and  by  the  glamour 
of  Mr.  Hoadley's  personality,  so  that  he  was  de- 
prived of  the  power  of  understanding  Mr.  Hoadley's 
purpose.  The  court,  however,  pointed  out  that  Mr. 
McNear  was  a  man  of  long  experience  in  large  affairs 
and  was  familiar  with  the  nature  of  the  plan  pro- 
posed. Nevertheless,  we  can  understand  the  possi- 
bility of  the  influence  of  a  spell-binder  over  a  plain 
business  man.  It  is  potent  in  anything  that  con- 
cerns metals.  In  mines,  the  promoter  has  always 
found  the  plain,  conservative  business  man  his  most 
eager  victim;  and  we  can  imagine  that  this  mining 
super-deal  must  indeed  have  looked  glittering.  We 
can  picture  the  white  lights  of  Broadway,  the  music, 
the  atmosphere  of  Wall  Street  easy-money  schemes, 
the  rosy  visions  on  both  sides  of  the  table. 

We  find  a  sequel  to  this  romantic  story  in  a  recent 
issue  of  the  "New  York  Times."  The  story  runs: 
"J.  H.  Hoadley  Fined:  Ordered  An-ested.  Joseph 
H.  Hoadley,  promoter  and  financier,  who  has  made 
and  lost  several  fortunes,  and  who  has  previously 
been  charged  with  disobeying  court  orders  obtained 


by  creditors,  and  other  illegal  proceedings,  was  fined 
$5,493  for  contempt  of  court  yesterday  by  Supreme 
Court  Justice  Newburger,  and  ordered  arrested  by 
the  Sheriff  of  New  York  or  any  other  county  of  the 
state  in  which  he  may  be  found,  and  held  in  the 
county  jail  till  the  fine  is  paid  or  the  court  order 
is  rescinded." 

After  explaining  the  origin  of  the  unsatisfied  court 
judgment  of  $5,943,  the  non-payment  of  which  by 
Hoadley  was  the  cause  of  the  contempt  of  court 
action,  the  reporter  states  tha^  while  the  proceed- 
ings were  pending  Mrs.  Hoadk-y  was  asphyxiated 
by  gas  at  their  home  on  Eighty-second  St. 


British  Control  of 

Potash  Distribution 

IT  HAS  BEEN  reported  recently  that  the  British 
government  has  acquired  from  GeiTnany,  in  ex- 
change for  food,  40.000  tons  of  potash  salts.  Fur- 
thermore, the  British  Potash  Company  has  been  ap- 
pointed to  undertake  the  sale  of  this  potash,  through- 
out the  United  Kingdom,  at  prices  fixed  by  the  gov- 
ernment Potash  Committee. 

This  is  an  instance  of  the  working  of  England's 
machineiT  for  controlling  prices  and  the  distribution 
of  products.  It  is  also  an  illustration  of  the  partner- 
ship between  British  capital  and  the  government, 
resulting  in  a  strong  national  policy  at  home  and 
abroad.  In  this  particular  instance,  the  arrange- 
ment insures  a  supply  of  potash  for  the  British 
farmer,  without  any  elen:<?nt  of  profiteering  enter- 
ing into  the  transaction. 

If  such  a  national  system  of  distribution  was 
adopted  in  the  United  States,  it  is  likely  it  would 
be  attacked  as  being  of  a  paternalistic  nature  and 
exceeding  the  functions  oi-dinarily  possessed  by  a 
democratic  form  of  government.  Apparently,  how- 
ever, the  various  elements  in  England  were  in  har- 
mony as  to  the  desirability  of  such  a  partnership 
between  Capital  and  the  Government,  and  the  con- 
trol of  prices  and  distribution,  as  no  great  opposition 
has  been  reported  to  its  adoption. 

The  systems  of  distribution  of  all  kinds  of  com- 
modities in  all  countries  have  been  considerably  dis- 
torted during  recent  years.  Old-established  trade 
principles  have  been  thrown  overboard  in  some  cases. 
New  sources  of  supply  have  been  created,  and  others 
have  been  either  completely  or  partially  destroyed. 
It  is  plain  that  existing  methods  of  distribution  are 
not  adequate  to  the  circumstances,  and  because  of 
that  fact,  injustice  may  be  done  and  hardships  im- 
posed upon  some  classes  of  citizens.  The  shortage 
of  some  foodstuffs  in  the  United  States,  and  the 
general  high  cost  of  living,  suggests  that  a  slight 
tinge  of  governmental  guidance  for  a  temporary 
period  might  alleviate  some  of  the  acute  shortages 
or  extremes  in  price. 

The  purchase  of  a  large  amount  of  potash  by  the 
British  government,  and  the  arrangement  for  its 
distribution,  leads  to  the  conclusion  that  somebody 
over  there  is  alive  to  the  wants  of  the  people  and 
is  taking  measures  to  supply  them  at  reasonable 
prices. 
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Diversified  Farniina: 

and  Diversified  Mining 

PUTTING  all  of  your  eggs  in  one  basket  and 
single-crop  farming  are  in  the  same  category. 
The  farmer  has  learned  by  more  or  less  bitter  experi- 
ence that  continuity  of  income  can  best  be  secured 
by  diversified  cropping.  Some  successful  mining 
companies  follow  a  similar  plan  in  their  operations. 
W.  J.  Loring,  of  San  Francisco,  after  putting  the 
Plymouth  Consolidated  Mining  Co.  on  its  feet,  has 
also  been  successful  with  properties  at  Carson  Hill 
and  in  Tuolumne  County,  Cal.  He  has  acquired  im- 
portant tungsten  properties  in  Nevada,  and  recently 
he  took  over  a  silver  mining  property  in  the  same 
state.  Bulkeley  Wells,  another  versatile  operator, 
has  established  the  Valdor  Dredging  Co.,  the  Marys- 
ville  Dredging  Co.,  the  Idaho-Maryland  Mines  Co. 
and  other  properties  in  California  as  well  as  a  new 
dredging  entei-prise  near  Dayton,  Nev.  The  Tono- 
pah  Belmont  Development  Co.  is  operating  the  Bel- 
mont mine,  at  Tonopah,  the  Belmont  Surf  Inlet 
Mines,  Ltd.,  the  Belmont  Shawmut  Mining  Co.,  and 
the  Belmont  Wagner  Mining  Co. 

Other  mining  companies,  in  addition  to  acquiring 
different  kinds  of  mining  properties,  have  extended 
their  operations  at  the  production  end  and  have  de- 
veloped byproducts.  The  Anaconda  Copper  Mining 
Co.  is  a  good  example.  This  company  produces 
arsenic  products,  sulphuric  acid  and  phosphates,  in 
addition  to  copper,  gold,  silver,  and  zinc.  The  Moun- 
tain Copper  Co.  of  California,  produces  copper,  gold, 
silver,  sulphuric  acid,  and  phosphates. 

Other  examples  could  be  cited,  but  the  foregoing 
are  sufficient  to  show  the  present  trend  of  mining. 
This  is  no  new  thing ;  it  is  a  gradual  development. 
The  interesting  fact  is  that  more  mining  companies 
are  resorting  to  diversified  mining  and  production 
and  have  organized  mining,  metallurgical,  and  chem- 
ical staffs  of  sufficient  scope  and  ability  to  build  up 
successful  enterprises  in  some  degree  inten-elated. 
Mine  operators  are  becoming  broader  in  their  view- 
point. They  are  reaching  out  technically  and  ex- 
tending their  operations  to  foreign  countries.  This 
is  a  healthy  development  both  of  the  nation  and  of 
the  industry. 


I^abor's  Share  in  the 
Oil  Industiy 

THE  comparative  freedom  from  labor  troubles 
which  oil  producers  enjoy  has  been  pointed  out 
by  the  "Wall  Street  Journal"  and  other  papers. 
With  labor  as  irresponsible  as  it  is,  a  business  which 
depends  on  this  factor  to  only  a  limited  extent  should 
be  more  attractive  to  investors  than  others  in  which 
a  strike  may  reduce  the  annual  profits  to  the  vanish- 
ing point.  Two  drillers  and  two  helpers  can  drill  a 
-well;  two  men  can  pump  a  group  of  up  to  twenty- 
five  wells,  and  if  the  field  pumping  stations  are  near 
one  another,  the  same  two  men  can  sometimes  take 
care  of  more  than  one  station.  Fifty  thousand 
barrels  of  ci-ude  oil  are  piped  daily  by  the  Sinclair 
company  from  the  Ranger  fields  to  East  Chicago, 
Ind.,  and  only  485  men  are  said  to  be  employed  in 


doing  it.     A   refinei-y   can   handle   something   over 
twentj''  barrels  per  man  employed. 

Conditions  vary  to  a  large  degree  in  the  metal- 
mining  industiy.  Some  of  the  large  poi-phyries 
using  steam  shovels  can  mine,  or  perhaps  quany  is 
a  more  accurate  word,  approximately  twenty-five 
tons  per  man  employed;  Inspiration,  mining  under- 
ground, produces  about  seventeen  tons  per  man,  and 
smaller  properties  produce  generally  less. 


Entombed  Miners'  Faith 

EDGAR  ALLEN  POE  in  his  stoiy,  "The  Cask 
of  Amontillado,"  begins  with  the  mention  of 
unredi'essed  injuries  and  Fortunato's  weakness  for 
\vine.  It  continues  with  a  description  of  the  descent 
and  journey  through  the  catacombs  of  the  Mon- 
tresors  in  search  for  a  mj'lhical  pipe  of  wine.  Then 
to  the  reader  there  is  a  partial  revelation  of  the  real 
puiTJOse  of  the  journey  by  the  chaining  of  Fortunate 
to  the  damp,  niter-crusted  walls  of  a  hidden  vault. 

At  first  there  are  the  eamiarks  of  a  joke,  and  the 
victim  so  interprets  it,  but  with  the  uncovering  of 
the  building  stone  and  mortar  and  the  laying  of  tier 
on  tier  of  stone,  the  gi-imness  of  the  whole  situation 
is  gradually  evolved.  The  story  is  not  a  pleasant 
one.  It  is  told  with  consummate  art.  It  leaves  one 
filled  with  horror  both  at  the  deadliness  of  the  re- 
venge and  at  the  method  taken  to  consummate  it. 

Thousands  of  miners  leave  the  light  of  day  and 
go  down  into  shafts  to  their  woiking  places.  Some- 
times there  is  a  jocular  cry  to  the  eager  of  "Cut  the 
rope  and  let  her  go,"  but  few  men  think  of  the  risks 
nor  of  what  tlie  day  may  have  in  store  for  them. 
Miners  are  a  hearty,  jovial  crew.  Nevertheless  there 
are  tragedies  and  narrow  escapes  from  fatality  that 
in  themselves  are  full  of  human  interest,  although 
not  precisely  in  the  way  of  Poe's  story. 

Eliminate  the  revenge  feature  and  the  personal 
element,  and  there  is  a  similar  situation  in  the  sud- 
den imprisonment  of  two  miners  recently  at  the  Gold 
Hunter  mine,  in  Idaho.  For  fourteen  days  they  were 
prisoners  while  their  fellow  workers  made  desperate 
efforts  to  reach  them.  The  miners  were  P.  P.  Grant 
and  Emil  Sayko.  According  to  the  newspaper  ac- 
count, Sayko  said,  after  their  rescue,  that  the  only 
time  the  entombed  men  felt  completely  discouraged 
was  when  a  second  cave-in  came  and  the  work 
stopped  for  a  few  minutes.  There  were  black  hours 
until  they  heard  the  water  trickle  and  they  went 
almost  wild  with  delight  when  the  diamond  di-ill 
broke  through  from  above. 

Almost  every  mining  district  has  its  tale  of  sim- 
ilar accidents  and  similar  efforts  on  the  part  of  fel- 
low workers  to  effect  rescue.  The  question  may  well 
be  asked,  how  these  men  could  keep  up  their  courage 
in  the  face  of  such  an  adventure,  the  horror  of  which 
has  been  so  gruesomely  portrayed  by  Poe.  The 
answer  is  not  difficult.  All  miners  know  that  their 
fellow  woi'kers  will  organize  every  facility,  brawn, 
brain  and  mechanical  appliances,  to  get  them  out  of 
their  predicament.  It  is  this  belief  in  their  fellows 
that  sustains  them  and  gives  them  courage  to  face 
a  trial  the  like  of  which  comes  to  few  human  beings. 
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What  Others  Think 


The  High  Cost  of  Living 

The  vital  subject  of  the  liigh  cost  of  living  has 
been  diagnosed  by  politicians  and  editors  the  world 
over,  in  an  effort  to  find  the  real  cause  and  the 
proper  remedies  to  relieve  the  present  industrial 
situation.  It  seems  odd  that  they  evade  the  real 
issue,  as  the  Administration  is  at  present  chasing 
the  white  butterfly,  trying  to  prosecute  and  convict 
the  profiteer.  Profiteering  means  to  grab  all  you 
can  and  keep  all  you  can  get,  which  is  the  most  com- 
mon trait  of  human  nature  and  cannot  be  eliminated 
as  long  as  the  opportunity  presents  itself.  At  least 
twenty  million  Americans  can  be  placed  in  this  class, 
as  can,  in  fact,  everybody  who  has  anything  to  sell. 
Even  all  labor  can  be  classed  under  this  head,  as  the 
services  of  labor  are  considered  a  merchantable 
commodity. 

The  evasion  of  the  issue  may  be  prompted  by  a 
fear  of  spilling  the  beans,  but  the  facts  are  that  the 
suggested  remedies  are  not  giving  the  desired  relief. 
We  are  told  that  the  Government  will  eliminate  the 
profiteer,  that  we  should  increase  production  and 
await  the  signing  of  the  Treaty  of  Peace.  Appreci- 
ating the  fact  that  this  change  of  conditions  will 
help  in  some  measure,  we  cannot  concede  that  this 
will  solve  the  problem,  as  the  world  must  get  back 
to  a  strictly  hard  rock  business  and  adopt  the  policy 
of  live  and  let  live. 

The  high  cost  of  living  is  directly  due  to  the  lack 
of  confidence  of  the  American  people  in  the  Ameri- 
can paper  dollar.  Why  this  lack  of  confidence?  In- 
flated currency  and  manufactured  credit,  as  the  gold 
reserve  behind  our  inflated  currency  is  inadequate 
to  meet  the  demand  of  conservative  banking  and  to 
retain  confidence  in  the  value  of  our  paper  dollar. 
We  twit  ourselves  with  the  idea  that  we  have  a  gold 
standard  in  this  country,  but  the  fact  is  only  a  paper 
standard  exists. 

At  the  outbreak  of  the  Great  War  the  United 
States  controlled  about  one-sixth  of  the  world's  gold 
supply,  and  we  had  a  gold  reserve  of  33  per  cent. 
Today  we  control  one-half  of  the  world's  supply,  and 
the  gold  resei-ve  behind  our  paper  money  has  shrunk 
to  6  per  cent  and  a  reserve  of  25  per  cent  is  needed 
for  conservative  banking. 

The  first  step  in  the  world's  reconstruction  must 
be  the  establishment  of  confidence,  rather  than  work 
and  thrift,  which  must  take  second  place,  if  we  wish 
to  sustain  Democracy. 

Manufactured  credit  is  a  natural  outcome  of  the 
war.  Manufactured  currency  helps  to  sustain  that 
credit.  Printing  presses  will  turn  out  new  bank- 
notes, but  will  not  establish  confidence  in  the  value 
of  our  paper  dollar.  Russia  is  manufacturing  mil- 
lions of  rubles  daily  and  is  charging  $100  for  a  pair 
of  boots,  with  nothing  behind  the  paper  money  ex- 
cept the  government  stamp  and  the  promise  to  pay. 


We  have  done  practically  the  same  thing  and  are 
charging  $20  for  the  same  boots.  The  main  respon- 
sibility for  the  continued  inflation  of  our  currency 
falls  on  our  Federal  Reserve  Bank.  We  have  estab- 
lished a  money  autocracy  that  is  directly  responsible 
for  the  high  cost  of  living. 

The  Federal  Reserve  Bank  was  a  godsend  to 
humanity  during  the  war,  because  through  its  auto- 
cratic power  it  enabled  us  to  control  credits  and  float 
loans,  that  made  it  possible  to  equip  an  army  and 
extend  credits  to  our  Allies.  In  fact,  this  money 
autocracy  pushed  the  German  military  autocracy  off 
the  map.  Now,  since  the  war  is  over,  we  are  suffer- 
ing under  the  reaction  of  the  benefits  derived  from 
currency  inflation  and  created  by  the  Federal  Re- 
serve Bank. 

The  high  cost  of  living  problem  can  properly  be 
solved  only  by  the  Administration  through  the  Fed- 
eral Reserve  Bank.  Let  us  compare  our  currency 
inflation  to  a  child  blowing  a  soap  bubble:  If  the 
inflated  bubble  continues  to  enlarge  (due  to  high 
wages  chasing  high  prices  around  in  a  circle),  the 
bolsheviki  element  will  destroy  that  bubble  and  our 
Democracy ;  if  the  Administration,  through  the  Fed- 
eral Reserve  Bank,  attempts  to  deflate  the  bubble 
rapidly,  it  is  also  bound  to  burst,  causing  panics  and 
social  unrest;  wherein  our  Democracy  is  bound  to 
suffer.  The  only  solution  for  the  high  cost  of  living 
problem  is  for  the  Federal  Reserve  Bank  gradually 
to  deflate  that  bubble,  and  it  should  have  started  in 
November,  1918. 

This  can  be  done  by  having  the  Federal  Reserve 
loosen  the  strings  on  the  various  banks  over  the 
country,  thus  throwing  them  on  their  own  re- 
sources. The  banks  will  have  to  hedge  and  credits 
must  be  curtailed,  thus  reducing  available  currency 
and  credit  to  a  point  where  a  gold  and  silver  stan- 
dard will  be  adequate  for  conservative  banking.  If 
this  does  not  solve  the  problem,  the  interest  rates  on 
all  loans  can  be  raised  to  a  point  where  credits  will 
be  curtailed  and  inflation  eliminated.  All  rates  of 
interest  over  the  legal  rates  should  be  turned  over  to 
the  Treasury  Department  to  liquidate  our  war  debt. 

The  Federal  Reserve  Bank  was  created  to  control 
credits  and  centralize  that  control,  instead  of  to  man- 
ufacture currency  and  credits.  The  Federal  Reserve 
has  made  enormous  profits  during  the  past  two 
years,  through  interest  charges,  and  is  daily  reach- 
ing out  its  long  arms  by  establishing  branch  banks, 
thus  strangling  all  democratic  institutions  and  cre- 
ating the  greatest  autocracy  the  world  has  ever 
known. 

The  fact  that  a  money  autocracy  in  the  Federal 
Reserve  Bank  does  exist  must  be  conceded,  and  is 
attributable  to  the  following  facts :  Our  gold  reserve 
has  shrunk  to  6  per  cent,  due  to  manufactured 
credit.     No  bank  in  the  United  States  can  exist  on 
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a  democratic  basis ;  it  must  become  a  member  of  the 
Federal  Reserve.  No  gold  coin  is  in  circulation.  In 
fact,  no  gold  or  silver  certificates — nothing  but 
Federal  Bank  notes  and  National  Bank  notes  exist. 
Many  million  silver  dollars  were  remelted  and  sold 
to  England  at  a  profit  of  100  per  cent,  on  the  I.  0.  U. 
basis,  and  shipped  to  India  to  satisfy  the  suspicious 
population.  These  were  replaced  in  America  by 
Federal  Bank  shin-plasters.  Is  there  reason  to 
doubt  ?  When  the  people  lose  confidence  in  the  real 
value  of  the  paper  dollar  high  wages  will  chase  high 
prices  around  in  a  circle,  and  strife  and  social  um-est 
are  inevitable. 

A  world's  standard  medium  of  exchange  is  the 
keynote  to  the  world's  industrial  situation,  and  must 
be  created  before  social  unrest  can  be  eliminated. 
The  world's  gold  reserve  at  the  present  standard 
of  $20.67  per  oz.  is  inadequate  to  meet  the  present 
inflated  conditions.  With  the  United  States  con- 
trolling one-half  of  the  world's  reserve,  she  stands 
head  and  shoulders  above  the  other  nations ;  but  still 
our  currency  inflation  has  inci'eased  fourfold.  An 
attempt  has  been  made  to  stabilize  the  money  mar- 
kets of  the  world  by  increasing  the  price  of  silver, 
which  is  at  present  quoted  at  $1.30  per  oz.,  or  100 
per  cent  over  pre-war  conditions.  It  has  passed  Wil- 
liam J.  Bryan's  standard  of  16  to  1  and  it  may  reach 
10  to  1  or  less.  If  the  currency  inflation  is  not  re- 
duced, a  new  world's  standard  for  gold  or  a  double 
standard  of  gold  and  silver  is  imperative  and  must 
be  put  into  effect. 

England  is  the  only  nation  that  could  re-standard- 
ize gold,  say  to  $40,  $60,  or  even  $100  per  oz.,  be- 
cause she  controls  the  principal  gold-producing 
mines  of  the  world.  This  would  probably  be  the 
easiest  solution  for  the  inflated  problem,  and  would 
cause  less  friction  and  grief,  but  such  an  eventuality 
is  inconceivable,  owing  to  the  present  world  gold 
distribution.  England  would  never  re-standardize 
gold  with  the  United  States  controlling  one-half  of 
the  world's  reserve ;  nor  would  Germany  consent,  as 
she  is  practically  without  monetai-y  metals,  and  a 
restandardization  would  increase  her  war  debt  pro- 
portionately. 

The  first  move  to  stabilize  international  commerce 
and  industrial  conditions  is  to  make  a  re-distribu- 
tion of  the  world's  gold  reserve  among  the  various 
nations,  taking  in  exchange  the  daily  revenue  de- 
rived from  imports.  Our  present  gold  reserve  is  an 
absolute  inert  body,  creating  an  injustice  to  the 
peoples  of  all  lands,  including  we  ourselves  as  con- 
sumers. Stabilization  by  the  method  suggested  would 
solve  the  problem  of  foreign  exchange,  which  has 
become  a  knotty  question  to  bankers  and  business 
men  and  prompts  our  Federal  Reserve  Bank  to  man- 
ufacture more  credit  to  loan  to  foreign  countries,  so 
they  can  come  into  our  markets,  buy  our  goods  at 
fictitious  prices,  besides  paying  an  exchange  rate  to 
as  high  as  85  per  cent. 

Remember,  people  as  well  as  nations  will  buy 
despite  exhorbitant  prices,  if  they  can  obtain  the 
money  or  credit;  regardless  of  whether  the  money 
and  credit  is  real  or  manufactured. 


Many  of  the  world's  noted  economists  (most 
of  whom  are  college  professors  and  all  of  whom 
are  idle  dreamers),  tell  us  we  do  not  need 
monetary  metals  to  back  up  oui"  paper  money. 
This  is  a  joke,  as  history  has  proved.  Even 
the  autocratic  Russian  bolsheviki  cannot  force 
confidence  into  the  value  of  their  paper  money,  and 
Russia  is  a  country  of  untold  resources.  Why  is  the 
exchange  rate  on  the  German  mark  and  the  French 
franc  so  high?  Simply  because  their  gold  resei-ve 
behind  their  paper  is  inadequate  compared  with  that 
of  the  United  States.  If  they  had  the  proper  gold 
reserve,  their  money  would  be  worth  dollar  for  dol- 
lar in  any  man's  country.  The  foreign  exchange, 
through  manufactured  credit,  is  another  direct  cause 
for  the  high  cost  of  living,  or,  in  other  words,  the 
United  States  stock  of  gold  acts  as  a  boomerang  and 
hits  the  consumer  with  high  prices. 

Monetary  metals  are  an  absolute  necessity  to  re- 
deem the  paper  money  of  any  nation,  and  each  na- 
tion should  have  its  proportionate  share.  I  might 
add  that  the  Comstock  silver  mines  of  Nevada  prac- 
tically won  the  Civil  War  for  the  North,  because, 
without  these,  we  would  have  been  unable  to  go  into 
foreign  markets  to  buy  supplies  and  equip  our  army 
and  navy.  Tlie  South  had  us  whipped  the  first  two 
years  of  the  war,  and  if  the  Confederacy  could  have 
taken  these  mines,  the  trick  would  have  been  turaed. 

Increased  production  will  only  partly  solve  the 
problem  of  the  high  cost  of  living.  Assuming  that 
all  the  people  in  the  country  would  go  to  work  to 
produce  their  utmost,  and  conceding  that  they  could 
increase  production  100  per  cent,  it  would  have  only 
a  partial  effect  on  prices,  as  our  currency  inflation 
is  400  per  cent.  Government  regulation  or  fixing  of 
prices  on  certain  commodities  is  not  only  an  injus- 
tice, but  complicates  the  problem.  We  are  told  that 
the  law  of  supply  and  demand  will  relieve  the  situa- 
tion under  increased  production.  It  will  to  a  limited 
extent,  but  the  degree  is  very  limited,  as  this  law 
is  75  per  cent  bunk  during  normal  times.  A  refor- 
mation along  the  lines  of  real  democracy  is  neces- 
sary for  the  law  of  supply  and  demand  to  have  the 
desired  effect. 

The  solution  of  the  problem  is  in  the  hands  of  the 
Administration  and  the  Federal  Reserve  Bank,  but 
they  must  establish  confidence  in  the  Government 
and  in  our  medium  of  exchange,  which  hits  the 
consumer  where  he  lives  and  is  the  kejTiote  in  the 
success  of  our  present  institutions. 

Mr.  Davidson's  suggestion,  -with  reference  to  the 
formation  of  an  international  corporation  to  finance 
the  world's  business,  simply  means  the  formation 
of  a  world  autocratic  money  power  that  will  absorb 
our  Federal  Reserve  system  and  continue  to  manu- 
facture credit  to  meet  our  supposed  needs:  this 
means  continued  inflation  and  depreciation  in  buying 
power  of  our  American  dollar. 

The  truth  must  out.  Suspicion  must  be  eliminated, 
the  square  deal  guaranteed,  and  the  policy  of  live 
and  let  live  adopted. 

E.  B.  Coolidge. 

Marden,  Mont.,  Dec.  20,  1919. 
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By  The   Way 


Dresses  and  Addresses 

Bradley  Stoughton,  secretary  of  the  A.  I.  M.  E., 
has  an  apt  way  of  classifying  addresses.  At  a  recent 
meeting  of  the  San  Francisco  section  of  the  institute 
he  said  that  public  addresses  are  of  two  kinds:  One 
is  like  a  mother  hubbard  dress — it  touches  only  a 
few  places  but  it  covers  everything.  The  other  is 
like  a  modern  gown — it  touches  everywhere  but 
covers  nothing. 

In  Liter  Vein 

A  recent  announcement  heralding  the  approach 
of  the  annual  meeting  of  the  American  Metric  Asso- 
ciation states :  A  Metric  Special  will  carry  members 
of  the  Association  from  New  York  to  St.  Louis,  and 
a  stop  will  be  made  in  Buffalo  in  order  that  mem- 
bers of  the  party  may  attend  church.  Clergymen 
of  various  denominations  will  preach  to  these  metric 
advocates.  They  have  been  asked  to  take  as  their 
text:  Proverbs  20:10  "Divers  weights  and  divers 
measures,  both  of  them  alike  are  abomination  to  the 
Lord."  Another  press  bulletin  is  entitled  "General 
Gorgas  Supports  the  Metric  Cause  from  Mid  Ocean." 
Congratulations  are  in  order — to  the  association  for 
securing  the  aid  of  the  Church  in  its  campaign  and 
to  the  General  for  his  long  reach. 

A  Story  Without  a  Moral 

"A  year-  ago  I  chanced  to  be  in  an  old  silver  camp, 
deserted  since  1896,  and  spent  a  happy  hour  examin- 
ing the  ruins,"  an  engineer  wrote  from  the  Black 
Hills,  recently.  "The  old  hotel  and  bar  was  a  par- 
ticularly engaging  spot,  and  I  chuckled  to  observe 
a  porti-ait  of  W.  J.  B.  in  the  place  of  honor  behind 
the  bar,  gazing  down  on  about  half  a  gross  of  old 
whiskey  bottles  and  the  faro  layout.  Perhaps  you 
are  able  to  tell  us  what  the  moral  is." — There  is  no 
moral.  The  picture  drawn  might  be  entitled  "Tri- 
umphant at  Last."  But  the  triumph  is  purely  luck. 
Seldom  does  a  man  experience  almost  perennial  de- 
feat only  to  have  his  objectives  achieved,  overnight, 
as  it  were,  by  an  unusual  combination  of  circum- 
stances. "Sixteen  to  one,"  happily  for  silver  pro- 
ducers, is  a  reality  and,  unhappily,  we  are  certainly 
dry.  But  W.  J.  B.  gets  neither  ci'edit  for  the  one 
nor  censure  for  the  other. 

Oil  Beans  at  Fallon,  Nev. 

A  leading  attorney  of  a  western  city  near  the 
Golden  Gate  was  recently  displaying  to  his  friends 
some  small,  black,  glistening  objects,  in  size  between 
the  Mexican  frijole  and  the  standard  Boston  bean. 
He  said  that  would-be  oil  prospectors  of  Fallon,  Nev., 
called  them  "oil  beans"  and  were  passing  them 
around  to  prospective  easy-marks  as  "proof  positive" 
of  the  existence  of  oil  in  that  district.  He  also  told 
that,  as  additional  stock-selling  bait,  representations 


were  being  made  that  there  were  no  successful  mines 
in  Nevada  that  had  not  been  first  turned  down  by 
experts.  Thus  there  are  offered  two  tangible  argu- 
ments in  support  of  the  hope  that  oil  will  be  dis- 
covered near  Fallon,  namely,  the  discovery  of  the 
"oil  bean"  and  the  negative  opinion  of  competent 
geologists.  The  latter  of  the  two  is  old  but  the  "oil 
bean"  is  really  novel.  Upon  examination  it  proved 
to  be  an  old  acquaintance.  It  was  thought  to  be 
zircon  by  a  certain  prospector  some  years  ago  who 
had  found  rounded  pebbles  of  the  mineral.  After  sub- 
rnitting  them  to  a  number  of  chemists  he  was  con- 
vinced of  the  true  nature  of  the  substance.  The 
mineral  next  appeared  in  the  hands  of  promoters 
who  thought  they  had  discovered  black  diamonds. 
Specimens  were  cut  and  mounted  on  stick  pins  and 
made  a  rather  attractive  appearance.  After  mas- 
querading around  for  a  while  this  facetious  mineral 
went  into  obscurity  now  to  emerge  again  as  the  "oil 
bean."  The  mineral  is  black,  glassy,  and  has  a  con- 
choidal  fracture.  It  is  a  humble  substance  with  no 
commercial  value  and  indicates  nothing  except  past 
volcanic  activity.    It  is  obsidian. 

Mr.  Winchell  Mounts  Pegasus 

Early  in  December  the  lawyers,  experts  and  com- 
pany officials  of  both  sides  involved  in  the  Utah 
Apex-Utah  Consolidated  law  suit  which  has  been 
heard  at  Salt  Lake  City,  gathered  together  at  a  din- 
ner and  forgot  for  a  time  their  partisan  discussions. 
H.  V.  Winchell  made  the  hit  of  the  evening  with  the 
following  poem: 

THE  A  B  C  OF  MINING  LAW 

A  stands  for  the  Apex  of  each  vein  that's  good, 

B  stands  for  Burch  and  likewise  for  Blood, 

C  is  for  Colby,  well  versed  in  the  law, 

D  is  for  Daggett,  of  Winnemuck  draw, 

E  is  our  Ellis,  a  wise  lawyer,  too, 

F  for  Fred  Cowans,  who  saw  the  thing  through, 

G  stands  for  Gray,  the  Heart  of  Alene, 

H  Harrison  hunting  the  Highland  Boy  vein, 

I    is  "non  compos  mentis"  and  speaks  for  Itself, 

J   is  the  Judge  who  distributes   the  pelf, 

K  Daddy  Kemp  will  Keepapitchinin, 

L  Lawson,  Leith,  Lindgren,  each  striving  to  win, 

M  Models  and  Maps  which  all  Marshall  the  facts 

N  for  Joe  Norden — how  cunning  he  acts, 

0  is  the  Oregon  stope  which  all  praise, 
P  is  for  Peterson  with  a  new  raise, 

Q  are  the  Questions  the  subject  requires, 

R  stands  for  Reporters  whose  dope  Rood  inspires, 

S  initials  the  Stopes  which  Sales  so  delight, 

T  is  the  Transcript  that's  ready  each  night, 

U  is  for  Utah,  either  Apex  or  Con, 

V  is  the  Victory,  soon  to  be  won, 

W  is  for  Winther  or  Winchell,  ad  lib, 
X  is  the  Unknown  who  ne'er  tells  a  fib, 

Y  stands  for  York,  Petro  or  Yampa,  my  friends, 
Z  is  the  Zone  where  the  orebody  ends. 

The  law  of  the  apex  is  such  a  huge  joke, 

1  hope  its  defenders  will  go  up  in  smoke. 

Courts  have  said  that  the  law  is  for  prospectors  made, 
I've  observed  he's  the  man  who  is  least  often  paid 
For  lawyers  and  experts  it's  all  very  well 
But  to  pay  them  the  miner  must  rustle  h 1. 
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Divide  Silver-Gold  District  of  Nevada 

Two  Proven  Orebodies — Extensive  Prospecting  Work,  Both  on  the  Surface  and  Underground- 
Excellent  Equipment  a  Feature,  and  Rapid  Progress  Being  Made 
in  Shaft  Sinking  and  Drifting 

BY  GEORGE  J.  YOXH^G 


THE  Divide  district,  south  of  Tonopah,  Nevada, 
was  fully  described  by  Jay  A.  Carpenter  in 
the  "Journal"  of  May  17,  1919,  and  since  that 
time  considerable  work  has  been  done.  Early  in 
August  I  visited  the  district  and  had  an  opportunity 
of  seeing  some  of  the  work.  The  labor  difficulties 
which  caused  operations  to  be  suspended  from  Aug. 
17  to  Oct.  5  are  now  adjusted,  and  the  district 
will  gradually  resume  a  part  at  least  of  its  former 
activity.  At  the  time  of  my  visit  there  were,  ac- 
cording to  various  estimates,  from  80  to  112  proper- 
ties in  operation.  One  well-informed  man  stated 
that  there  were  93  hoisting  plants.  New  plants  were, 
however,  being  installed  every  day,  and  it  is  diffi- 
cult accurately  to  state  the  number  of  working  prop- 
erties.   Estimates  of  the  number  of  miners  employed 


The  term  prospect  covers  a  variety  of  conditions, 
and  this  is  particularly  true  of  the  prospects  of  the 
Divide  district.  Obviouslj%  the  most  important  of 
these  prospects  are  in  line  with  the  strikes  of  the 
two  orebodies  already  discovered  and  in  close  prox- 
imity to  the  area  containing  them.  The  second 
group  in  order  of  importance  consists  of  claims  hav- 
ing definite  surface  indications  of  mineralization, 
such  as  limonite  seams  and  kaolinized  areas  from 
which  assays  can  be  occasionally  obtained.  The  third 
group  gains  some  importance  because  of  its  proxim- 
ity to  dikes  of  rhyolite  or  other  intrusions  which  are 
characteristic  of  the  district,  but  the  importance  of 
which  as  a  guide  to  the  prospector  must  yet  be  dem- 
onstrated. The  fourth  and  least  important  group 
consists  of  claims  which  have  no  particular  surface 


SHAFT    OF    TONOPAH    DIVUDE    MINING    CO. 

ranged  from  700  to  1,000,  with  the  smaller  figure 
probably  nearer  the  tiTith. 

The  Divide  district  is  not  a  new  district,  for  dur- 
ing the  Tonopah  excitement  many  prospects  were 
opened  up,  but  little  or  no  ore  was  discovered,  and 
the  district  was  practically  dead  until  H.  C.  Brougher 
discovered  the  orebody  which  was  subsequently  de- 
veloped by  the  Tonopah  Divide  Mining  Co.  in  1918 
and  1919.  Since  this  discovery  another  discovery 
has  been  made  in  the  area  owned  by  the  Extension 
Divide  Mining  Co.  These  two  orebodies,  the  first 
of  which  lias  been  developed,  and  the  second  of  which 
is  in  process  of  development,  were  the  important 
discoveries  up  to  the  time  of  my  last  visit.  It 
is  true  that  a  number  of  minor  ore  occurrences 
have  been  reported  from  time  to  time,  but  there  has 
not  been  sufficient  development  of  such  discoveries 
to  demonstrate  their  importance  as  potential  pro- 
ducers. Except  for  the  two  properties,  therefore, 
the  district  must  be  considered  to  be  in  the  pros- 
pecting state  and  all  of  the  so-called  properties  to 
be  prospects. 


EXTENSION  DIVIDE  SHAFT.  BUTLER  MOUNTAIN  IN  BACKGROUND 

indications  and  which  are  a  greater  or  less  distance 
from  the  center  of  the  district  which  may  be  taken 
as  the  area  of  the  Tonopah  Divide  Mining  Co. 

It  is  impracticable  with  the  limited  time  at  my 
disposal  to  group  the  various  prospects  in  accordance 
with  the  foregoing  scheme,  but  the  interesting  fact 
is  that  the  map  of  the  district  shows  about  thirty 
square  miles  of  mining  claims,  and  on  the  border 
of  the  map  there  are  listed  over  300  groups  of  claims. 
On  the  San  Francisco  Stock  Exchange  there  are 
listed  seventy-throe  companies  in  the  Divide  district, 
the  stocks  of  which  are  traded  in  to  a  greater  or  less 
extent.  In  my  judgment  the  "area  of  expectation" 
is  too  large  and  the  number  of  companies  excessive. 
There  is,  liowever,  no  practical  means  of  regulating 
or  controlling  such  a  situation,  and  a  number  of  com- 
panies will  inevitably  fail  to  discover  ore  or  a  com- 
mercial orebody. 

The  district  is  important  both  on  account  of  the 
two  discoveries  made  and  on  account  of  its  proximity 
to  the  Tonopah  district.  In  the  latter  district  im- 
portant discoveries  have  been  made  by  deep  pros- 
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pecting.  The  ore-bearing  veins,  with  the  exception 
of  the  Mizpah  and  several  other  veins  in  the  area 
owned  by  the  Tonopah  Mining  Co.,  do  not  outcrop 
upon  the  surface,  and  consequently  their  discovery 
has  been  by  chance  or  by  clever  underground  pros- 
pecting. In  the  new  district  the  first  discovery  was 
a  chance  one.  The  experience  gained  in  the  Tonopah 
district  and  in  the  first  discovery  in  the  Divide  dis- 
trict served  to  establish  the  method  of  prospecting 
which  was  in  vogue  at  the  time  of  my  visit.     This 
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TYPICAL    RHYOLITE    DIKE    IN    DIVIDE    DISTRICT 

method  is  to  sink  a  shaft  100,  200,  or  300  ft.  and 
then  crosscut  from  the  bottom  either  in  a  direction 
which  surface  indications  favor  or  at  right  angles 
to  a  northwest  and  southeast  line. 

The  more  experienced  engineers  have  gone  over 
their  ground  carefully  and  have  exhausted  the  pos- 
sibilities of  surface  indications  before  deciding  upon 
the  sinking  of  a  shaft,  and  if  the  decision  is  to  sink 
a  shaft,  they  select  a  site  close  to,  or  in,  a  mineral- 
ized area.  Other  shafts  have  been  sunk  without  re- 
gard to  anj'thing  other  than  the  convenience  of 
reaching  the  shaft  side. 

Surface  trenching  as  a  method  of  prospecting  was 
just  beginning  to  be  used,  and  several  companies 
were  testing  out  the  possibilities  of  their  ground 
in  this  way.  Over  a  relatively  large  proportion  of 
the  surface  of  the  Divide  district  this  method  of 
prospecting  should  command  the  first  attention  of 
the  company  operating.  Every  system  of  fractures 
which  reaches  the  surface  in  the  vicinity  of  Gold 
Mountain  is  of  importance,  and,  if  a  prospecting 
shaft  is  to  be  sunk,  it,  at  least,  should  be  put  down 
in  a  fracture  system  if  nothing  better  can  be  found. 
Hydrothermally  altered  zones  are  also  important,  as 
there  are  no  prominent  vein  outcrops,  and  the  ores, 
such  as  have  been  already  discovered,  are  soft. 
Where  they  occur  on  the  surface  there  is  nothing 
tc  distinguish  them  from  a  great  deal  of  material 
of  a  similar  nature  except  by  assaying  or  by  the  dis- 
covery of  silver  minerals  in  panning.  Much  useless 
expenditure  of  money  can  be  avoided  by  systemati- 
cally examining  and  trenching  the  surface  under  the 
direction  of  experienced  mining  engineers.  Shaft 
sinking  need  only  be  undertaken  where  promising 
surface    indications    have    been    discovered.     When 


more  is  known  of  the  extent  of  the  ore-bearing  zone, 
prospecting  shafts  at  gi'eater  distances  from  the 
present  focus  may  be  justified. 

Correlation  of  New  District  with  Tonopah 

The  correlation  of  the  geology  of  the  Divide  dis- 
trict with  that  of  Tonopah  is  a  subject  which  should 
be  given  prompt  attention  by  the  U.  S.  Geological 
Survey.  J.  E.  Spurr,  in  Professional  Paper  No.  42, 
gave  an  exhaustive  account  of  the  geology  of  the 
Tonopah  district.  His  areal  geological  map  termin- 
ates a  short  distance  south  of  Butler  Mountain  on 
a  line  about  four  miles  from  Gold  Mountain.  In  a 
subsequent  account,  appearing  in  "Economic 
Geology,"  Vol.  10,  p.  713,  Mr.  Spurr  reviews  the 
geology  of  the  district  and  brings  it  up  to  date.  The 
close  proximity  to  the  Tonopah  district,  and  the  im- 
portant production  made  by  that  district,  make  it 
especially  desirable  to  determine  the  general  geo- 
logical conditions  existing  in  the  new  district  as  well 
as  detailed  studies  of  structural  conditions  and  the 
nature  of  the  ore  deposits  already  discovered.  It 
ought  not  to  be  difficult  to  tie  the  work  to  the  Tono- 
pah area,  for  there  is  a  similarity  of  conditions  in 
the  new  district  in  the  occurrences  of  intrusive  rhyo- 
lites,  the  breccias,  andesite  and  Siebert  tuffs  that  in- 
dicates that  there  is  a  close  relation,  both  in  time 
and  manner  of  formation,  between  the  rocks  of  the 
two  districts.  Undoubtedly  such  an  investigation, 
with  a  prompt  publication  of  results,  will  be  of  value 
to  the  engineers  and  operators,  and  would  be  the 
means  of  more  narrowly  restricting  the  work  of 
prospecting  to  favorable  areas,  with  the  resultant 
conservation  of  considerable  capital. 

The  orebody  of  the  Tonopah  Divide  Mining  Co. 
is  developed  by  a  two-compartment  shaft.     Levels 
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AUTO   TRUCK  HAULING  ORE   IN  DIVIDE  DISTRICT 

have  been  established  at  depths  of  165,  265,  370,  475, 
and  580  ft.  Fi'om  each  level  a  crosscut  has  been 
di-iven  to  the  vein  which  lies  approximately  140  ft. 
southwest  of  the  shaft,  and  has  a  strike  northwest 
and  southeast,  with  a  slight  dip  toward  the  north- 
east. Drifts  have  been  driven  on  each  level  from 
the  crosscuts  along  the  orebody.  Two  raises  have 
been  di-iven  between  the  475  and  the  370  levels  from 
the  southeast  di'ift.  Two  raises  have  also  been 
driven  from  the  370  to  the  265  level,  one  raise  has 
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been  driven  from  the  265  to  the  165,  and  one  raise 
to  the  surface.  Other  raises  have  been  started.  Ac- 
cording to  the  report  of  the  company  of  July  1,  1919, 
the  total  footage  of  workings  is  about  4,500,  and  of 
this  over  half  represents  workings  in  the  ore  zone. 
The  principal  development  lies  on  the  southeast 
drifts.  The  oreshoot  extends  only  a  short  distance 
from  the  main  crosscuts  in  a  northwesterly  direc- 
tion. The  company  report,  above  referred  to,  states 
that:  "On  the  580-ft.  level  the  main  crosscut  has 
been  driven  across  the  vein,  showing  a  width  of  35 
ft.  and  average  values  of  $8  per  ton.  A  drift  has 
been  started  to  the  southeast  along  the  vein."  The 
distribution  of  assays  on  the  265-ft.  level  is  shown  by 


A.  CaiTJenter  in  the  article  to  which  reference  has 
been  made. 

The  Divide  Extension  has  intersected  an  orebody 
in  its  No.  2  shaft.  A  width  of  14  ft.  on  the  100-ft. 
level  is  claimed.  The  orebody  has  been  opened  along 
the  strike  for  35  ft.  There  is  a  distinct  foot  wall. 
The  strike  is  5  or  10  degi-ees  east  of  north,  and  the 
dip  57  degrees  to  the  northeast.  The  ore  is  of  en- 
couraging gi'ade,  and  some  exceedingly  rich  ore  has 
been  taken  from  recent  sinking  in  the  shaft. 

The  deepest  shafts  are  the  Tonopah  Divide,  585 
ft.;  the  Brougher  Divide,  525  ft.;  the  Hasbrouck, 
400  ft;  the  Belcher  Extension,  300  ft.;  the  Gold 
Zone,  500  ft. ;  the  Rosetta  Divide,  300  ft. ;  the  Grimes 


12.40  ore" 
61.80  ore 
IS. 80  ore 
12.40  ore 
48.20  ore 
and  the  ratio  gold 
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the  following  quotation,  which   is  taken  from  the 
same  report: 

On  the  265-ft.  level  the  main  crosscut  shows  the  vein  to 
be  27  Vi  ft.  ^vide,  and  assay  results  of  sampling  show  the 
average  value  of  the  ore  to  be  $14.35  per  ton  across  the 
width  of  the  vein.  The  drifts  driven  along  the  trend  of  the 
vein  from  the  main  crosscut  on  the  265-ft.  level  have  attained 
a  length  of  145  ft.  to  the  noi-thwest  and  360  ft.  to  the  south- 
east. Crosscuts  have  been  driven  through  the  vein  from 
these  drifts  at  intei'\'als,  and  have  shovxTi  vein  widths  and 
assay  values  as  follows: 

60  ft.  northwest  of  main  crosscut  25  ft.  of  $16.60  ore  (a) 

100  ft.  northwest  of  main  crosscut  30  ft.  of       4.20  ore 

60  ft.  southeast  of  main  crosscut  15  ft.  of 

100  ft.  southeast  of  main  crosscut  30  ft.  of 

150  ft.  southeast  of  main  crosscut  7  ft.  of 

200  ft.  southeast  of  main  crosscut  15  ft.  of 

250  ft.  southeast  of  main  crosscut  25  ft.  of 

(a)  Gold  figured  at  $20  per  oz.,  silver  at  $1   per  oz., 
to  fiilver  being   1    to   200. 

The  face  of  the  northwest  drift  shows  little  value,  and  it 
is  apparent  that  the  oreshoot  discontinues  between  the  50 
and  100-ft.  points. 

The  oreshoot  is  not  marked  by  well-defined  walls, 
but  follows  a  system  of  fairly  well  developed  and 
persistent  slips  or  fractures,  which  are  followed  in 
drifting.  Crosscutting  and  assaying  determine  the 
limits  of  pay  ore.  On  both  the  265  and  370  levels 
there  occur  a  remarkable  series  of  transverse  slip 
planes  in  the  orebody,  on  which  heavy  gouges  are 
found.  These  run  in  all  directions,  but  are  appai-- 
ently  confined  between  two  main  slips  which  follow 
the  trend  of  the  orebody.  The  ore  is  oxidized  and 
contains  silver  in  the  form  of  chloride,  cerar- 
gyerite.  Certain  interesting  features  of  the  ore  and 
its  treatment  have  already  been  pointed  out  by  Jay 
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Divide,  250  ft. ;  and  the  Silver  Divide,  250  ft.  There 
are  a  number  of  shafts  which  have  reached  the  100- 
ft.  mark,  and  from  this  level  crosscutting  is  being 
carried  out  in  many  instances. 

The  usual  shaft  sunk  is  of  the  two-compartment 
type,  both  compartments  being  of  the  same  size, 
either  4  x  4  or  4 ',  2  x  41  -2  ft.  square.  One  compartment 
is  used  for  hoisting  and  the  other  for  a  ladderway.  In 
the  event  of  ore  being  struck,  the  shaft  can  be  used 
as  a  working  shaft  by  the  installation  of  pipes,  hoist- 
ing counter-balance  and  power  cables  in  the  ladder 
compartment.  This  arrangement  permits  of  an  out- 
put of  a  maximum  of  400  tons  per  day  when  prop- 
erly handled.  As  the  ground  holds  well,  shaft  sets 
are  placed  six  feet  apart  and  2  in.  lagging  is  used. 

The  usual  equipment  on  the  surface  consists  of  a 
headfraine,  hoist  and  compressor  building,  protect- 
ing a  single  drum,  gear-driven  electric  hoist  and  a 
belt-driven  air  compressor  of  a  size  sufficient  to  op- 
erate two  hammer  drills.  Ventilation  is  secured  by 
a  No.  4  fan,  belt,  or  direct-connected  to  a  two  or 
three  horsepower  motor  and  provided  with  by-pass 
arrangements  so  that  it  can  be  used  either  as  an 
exhaust  or  blower.  The  fan  and  its  accompanying 
motor  are  placed  in  a  small  wooden  house  close  to 
the  ladder  compartment  of  the  shaft.  Ten-inch  gal- 
vanized air-pipe  is  used.  A  blacksmith  shop  and 
timber  shed  complete  the  surface  plant.  An  ordi- 
nary forge   and  shop  equipment   are   used,   power 


January  10,  1920 


Engineering   and   Mining   Journal 


65 


sharpeners  being  unnecessary  under  present  condi- 
tions, as  the  rocks  are  soft  and  easily  drilled.  A 
1,000  to  3,000-gal.  galvanized-iron  water  tank  is  a 
necessary  part  of  the  equipment,  as  water  must  be 
hauled  from  Tonopah.  There  is  a  conspicuous  use 
of  the  water  wagon  in  this  district. 

The  cost  of  mining  equipment  varies,  but  the  fol- 
lowing was  given  me  by  one  operator  as  a  fair  state- 
ment: 

Compressor,  170  cu.  ft.  free  air  per  min.  capacity, 
sufficient  for  two  jackhammers,  $860. 

Compressor  motor — 30  hp.  induction  motor — $900. 

Jackhammer  type  of  drill,  $225. 

Hoist,  electrical  gear  driven,  single  di'um,  $750. 

Hoist  motor,  30  hp.  induction  motor,  $900. 

Blacksmith  hand  blower,  $28. 

Mine  fan  and  3  hp.  direct-connected  motor,  com- 
plete, $218. 

By-pass  pipes  for  fan,  $52. 

Ten-in.  air  pipe,  50c.  per  ft. 

Eight-in.  air  pipe,  46c.  per  ft. 

Average  cost  of  six  plants  complete,  including 
headframe,  machinery,  and  buildings  ready  to  sink, 
$15,000. 

Some  of  the  more  important  mine  supplies  cost  as 
follows : 

Powder,  in  carload  lots  at  Tonopah,  $25.08  per 
100  lb.;  in  200-lb.  lots.  No.  2  dynamite  sells  for 
:$25.80  per  100  lb. 

Caps  sell  at  $3.25  per  box  of  100,  No.  8 ;  fuse,  $1.10 
per  100  ft. 

Steel,  jackhammer  steel,  18c.  per  lb. 

Mining  timbers,  Truckee  pine,  $42  per  M. 

Gasoline,  35c.  per  gal.  in  di'um  lots  and  40c.  per 
gal.  at  service  stations. 

Freighting  is  done  by  auto  truck  and  wagon  from 
Tonopah.  A  five-ton  truck  in  service  between  Divide 
and  Tonopah,  a  distance  varying  from  514  to  8  miles, 
■depending  upon  position  of  the  gi'oup  of  claims,  is 
■charged  for  at  the  rate  of  $6  per  hour,  which  charge 
includes  the  time  for  loading  and  unloading.  The 
usual  time  to  make  the  run  to  the  Divide  district 
is  one  hour.  A  five-ton  auto  truck  requires  from  two 
to  three  hours  to  deliver  a  load  and  return,  thus  in- 
curring an  expense  of  from  $12  to  $18  per  five-ton 
load.  Workingmen  and  miners  are  hauled  to  and 
from  their  work  for  $2.75  per  auto  load  each  way. 
Ore  from  the  Tonopah  Divide  Mining  Co.'s  property 
to  the  West  End  and  McNamara  mills,  a  distance  of 
5.5  miles,  is  now  being  hauled  under  contract  at  a 
■cost  of  $1.50  per  ton. 

There  is  talk  about  the  construction  of  an  electric 
railroad  between  Tonopah  and  the  Divide  for  trans- 
porting miners,  workmen,  freight  and  ore  between 
the  two  places.  If  Tonopah  becomes  the  chief  resi- 
■dence  and  ore-treatment  center,  such  a  railroad 
would  undoubtedly  be  justified  by  the  volume  of 
traffic  that  could  be  developed.  Two  or  three  months 
more  of  development  may  be  necessary  before  the 
^dvisibility  of  constructing  such  a  road  can  be  fairly 
■determined.  In  the  meantime  extensive  use  of  auto- 
trucks is  satisfying  the  transportation  difficulties 
of  the  new  district. 


Wages  are  high  in  the  Divide  district,  and  the 
men  have  been  out  on  strikes.  The  final  wage  scale 
established  by  the  Tonopah  Divide  Mine  Operators' 
Association,  just  before  the  last  strike,  is  given  in 
the  following  schedule:  Shaftmen,  $6;  machine- 
men,  $5.50;  timbermen,  $5.50;  timbermen  helpers, 
$5;  muckers  and  trammers,  $5;  topmen,  $5;  hoist- 
ing engineers,  $6;  boss  carpenters,  $7;  head  black- 
smith, $6.50;  blacksmith  helpers,  $5;  tool  sharpen- 
ers, $6 ;  lathemen,  $6.50 ;  machinists,  $6 ;  machinists' 
helpers,  $5;  electricians,  $6. 

The  proximity  of  the  Divide  district  to  Tonopah 
and  the  fact  that  the  latter  place  has  successfully 
established  low  mining  and  milling  costs  under 
desert  conditions  does  not  leave  much  doubt  that 
costs  in  the  new  district  will  be  comparable  with 
those  at  present  ruling  in  Tonopah.  The  costs  which 
have  recently  been  published  in  the  report  of  the 
Tonopah  Divide  Mining  Co.  are  of  interest  in  that 
they  indicate  the  initial  expenses  that  were  incurred 
in  getting  the  property  to  a  producing  stage.  Table 
1  shows  the  costs  incurred  in  producing  6,464  tons 
of  ore  during  the  first  six  months  of  1919.  During 
1918  there  were  produced  787.69  tons  of  ore  of  an 
assay  value  of  $20.89,  on  which  the  net  reaUzation 
was  $1.58  per  ton. 

TABLE  I  PRODUCTION  AND  EXPENSES  FOR  SIX  MONTHS  ENDING 
JUNE  30,  1919,  TONOPAH  DIVIDE  MINING  CO. 

Gross  Value 

Value  Per  Ton 

6,464    Tonstreated. *^frfZil  'll? 

Metallurgical  loss 17,364.88  i.HI 

Net  recovery 165,182.84  25.57 

Net  expenses 108,063.72  U.71 

Net  realization '''US-  J?  *•?! 

Transfer  fees "37.56  .19 

Total  net  realization J  57,756.68  i  S.U 

DETAILS  OF  COST 

Coat 

Labor  Supplies  Total  Per  Ton 

Shaft  "iinkinK     $3,730.71  $2,443.52  $6,174.24  $  .9« 

StationT                                     2,017.84  742.00  2,760.74  .42 

Drifts^rosscuts'";'   9,396.00  7,063.71  16,459.71  2.5S 

RdsS                                                3293.31  2,203.38  5,496.69  .85 

StZTnz^V.'''.'.''.'.'.'. 7,965.53  5,029.94  13,895.47  2.» 

Totalmimng $26,403.39        $18,383.46        |M.786.85         $6.M 

Ore  transportation  and  treatment...  $51,92U.8J         K.at 

GENERAL  EXPENSES 

Corporation  expense '       nlf  n? 

Office  expense Iman 

General  expense cjojn 

Legal  expense ,  innfi^ 

Auto  and  truck ^'  2?  jn 

Assaying ■ »^-^" 

Bullion  tax ■' =98.   5 

Liability  insurance minn 

Revenue  tax 290.00 

Interest ili.in 

Total  general  expense $  11.356.04       %  1.75 

Total  expense $108,063.72       $16.71 

DETAILS  OF  DEVELOPMENT 

.Shaft                                                        '53      feet,  cost  per  foot  $40.62 

Drifts  and  crosscuts 1312.5  feet,  cost  per  foot  12.54 

Raises < 648.7  feet,  cost  per  foot  .  8.47 

Future  of  the  Divide  District 

What  will  be  the  future  of  the  Divide  disti-ict? 
Will  more  orebodies  be  found?  The  answer  to  these 
questions  will  come  from  the  results  obtained  from 
the  campaign  of  prospecting  which  is  now  restart- 
ing after  a  considerable  time  lost  by  the  recent 
strike.  Few  new  mining  districts  have  stai'ted  out 
under  the  same  conditions  as  the  Divide.  The  dis- 
covery was  known  for  a  considerable  time  before 
the  mining  public  awoke  to  the  possibilities.  Then 
a  "boom"  began  in  February  which  lasted  until  May. 
Many  companies   were  organized,   and  money  was 
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generously  subscribed  for  prospecting.  It  took  some 
time  for  the  field  work  to  be  organized,  but  this  has 
been  done  and  prospecting  equipment  has  been  in- 
stalled, and  an  active  campaign  is  on. 

The  public  is  expectant,  and  particularly  that  part 
which  staked  its  money  upon  the  possibility  of  find- 
ing profitable  ore.     Manufacturers  and  dealers  in 


TYPICAL   HEADFEAME  IN    DIVIDE   DISTRICT 

mining  machinery  and  supplies  have  reaped  a  har- 
vest. Labor  will  receive  a  large  payroll.  As  a  large- 
scale  experiment  in  prospecting,  an  extensive  area 
between  two  well-knowTi  and  successful  mining  cen- 
ters, Tonopah  and  Goldfield,  the  Divide  district 
affords  an  interesting  study  to  engineers  and  those 
who  place  their  money  in  prospects.  Out  of  the 
great  expectations,  necessarily  there  will  be  failures, 
and  relatively  few  successes,  but  this  outcome  ap- 
pears to  be  inevitable. 


Sampling  Chum  Drill  Holes 

BY  W.   F.   BOERICKE 

In  ordinary  churn  drilling,  as  for  a  well  or  an  air- 
hole, where  there  is  no  need  of  saving  the  cuttings, 
the  drillers  will  usually  take  4-  or  5-ft.  runs  before 
sludging  out.  More  than  this  would  endanger  the 
tools  and  slow  up  the  drilling.  When  dinlling  for 
ore,  however,  they  are  usually  instructed  to  cut 
down  their  runs  to  2  or  3  ft.  as  soon  as  they  get  ore, 
or  upon  entering  a  particular  rock  formation.  Espe- 
cial care  is  taken  to  save  all  the  sludgings  and  clean 
the  hole  before  again  starting  to  drill,  so  that  the 
sludgings  may  not  contaminate  the  new  cut.  The 
sludgings  are  poured  into  a  large  bucket,  allowed 
to  settle,  and  then  placed  in  piles,  properly  tagged, 
to  be  examined.  They  are  subsequently  assayed  for 
zinc  and  iron,  as  well  as  for  lead  if  it  is  present. 


Results  are  reported  in  percentages  of  zinc  and 
iron,  from  which  the  grade  of  the  dirt  and  resulting 
concentrate  under  normal  mill  recovery  can  be  calcu- 
lated. Tliese  assay  figures  do  not  always  mean  a  gi-eat 
deal  to  the  average  mine  foreman.  The  assays  are  for 
zinc  and  iron,  and  it  is  easier  for  him  to  visualize 
the  blende  and  pyrite,  or  as  he  would  put  it,  jack  and 
sulphur.  He  is  accustomed  to  speaking  of  a  "six- 
inch  sheet  across  the  breast,"  or  of  "ten  inches  of 
jack  and  sulphur  coming  in  on  No.  3  stope,"  rather 
than  of  5  or  10  per  cent  zinc  ground. 

If  he  does  use  percentages,  he  invariably  uses  the 
word  in  the  sense  of  mill  recovery  of  concentrates, 
which  is,  of  course,  a  wholly  different  thing  from 
per  cent  of  zinc  in  the  rock,  which  is  what  the  assay 
shows. 

In  order  readily  to  convert  percentages  of  Fe  and 
Zn  into  equivalent  inches  of  mineral,  graphs  may  be 
constructed    as    shown    in    the    accompanying    cut. 
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CHART   FOR   TRANSPOSING   ASSAY  VALUES  OF   ZN   AND   FE   INTO 
INCHES  OF  MINERAL  FOR  2-  AND  S-FT.   RUNS 

which  gives  values  for  both  2-  and  3-ft.  runs.  Thus, 
in  a  3-ft.  run,  an  assay  of  6  per  cent  zinc  and  5  per 
cent  iron  is  equivalent  to  a  3.2-in.  sheet  of  jack  and 
a  3.9-in.  sheet  of  iron. 

The  cut,  instead  of  sliowing  a  single  definite  sheet 
of  ore  of  a  thickness  called  for  by  the  assay,  may 
consist  of  a  number  of  thin  sheets,  the  total  thick- 
ness of  which  is  equal  to  the  other.  Thus  a  6  per 
cent  Zn  assay  for  a  3-ft.  run  may  show  a  3-in.  sheet 
of  jack,  or  three  1-in.  sheets.  Marcasite  often  does 
not  occur  in  sheets  at  all,  but  is  disseminated  in  the 
gangue,  the  rock  grading  imperceptibly  from  a  pure 
lime  to  a  pure  marcasite. 

When  the  drilling  work  is  to  be  used  as  an  accurate 
guide  for  future  prospecting,  it  is  best  to  take  2-ft 
runs.  Platting  can  be  done  in  greater  detail,  barren 
zones  in  the  orebodies  can  be  more  shai-ply  deline- 
ated, and  the  sheets  of  ore  can  be  sho\\Ti  more 
exactly.  With  high,  lean  stopes,  where  large  ton- 
nages will  be  mined,  longer  runs  are  permissible. 

Too  rigid  conclusions  should  not  be  drawn  from 
the  assays  unless  the  sludgings  are  positively  known 
to  be  a  complete,  fair  sample  of  the  cut  and  it  is 
cei-tain  that  none  were  lost  in  openings  or  crevices. 
Unless  all  adjacent  drill  holes  check  each  other  in  a 
general  way,  one  should  be  wary  of  accepting  very- 
high  or  very  low  reports. 
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Charge  in  Congress  Against  Copper  Producers 

Attack  of  Graham  Committee  Dictated  by  Partisan  Feeling — Facts  Substantiate  Claim  of  Copper 

Producers  that  Government  Sought  and  Obtained  Co-operation  of  Former  at 

the  Time  When  Federal  Control  of  Industry  Was  Assumed 

BY   WALTER   DOUGLAS 
President,  Phelps  Dodge  Corporation 
Written  exclusively  for  The  Journal 


IN  the  "New  York  Times"  of  Dec.  17  appeared  an 
article  reporting  a  discussion  in  the  House  of 
Representatives  of  the  report  of  the  Special 
House  Committee  investigating  War  Department  ex- 
penditures. This  committee,  commonly  known  as 
the  "Graham  Committee,"  submitted  a  report  on 
Nov.  11,  designated  as  Report  No.  463,  from  which 
the  following  is  an  extract: 

"In  the  last  case  cited,  that  of  the  United  Metals 
Selling  Co.,  immense  profits  were  made  by  the  pro- 
ducers of  copper  by  virtue  of  a  combination  of  low- 
price  copper  producers,  which  combination  was 
aided  and  encouraged  by  the  Government,  although 
in  violation  of  the  law  of  the  land." 

The  "Times"  article  above  referred  to  states  that 
Mr.  Graham,  speaking  as  chairman  of  the  commit- 
tee for  the  Republican  majority  members,  "Attacked 


WALTER    DOUGLAS 

the  method  of  sale  by  the  War  Department  of  100,- 
000,000  lb.  of  sui-plus  copper  held  when  the  armistice 
was  signed.  Copper  producers,  he  said,  were  paid 
large  amounts  in  excess  of  correct  amounts  due  for 
Government  copper  during  the  war. 

"It  appears  that  the  producers  in  the  sale  of  their 
product  through  the  United  Metals  Co.  secured  great 
and  substantial  profits,  and  in  the  purchase  of  the 
surplus  copper  from  the  Government  through  this 
same  single  agency,  gained  control  of  the  market  and 
made  substantial  profits  upon  the  same  a  second 
time.  The  copper  producers  were,  by  combinations 
agreed  to  by  the  Government,  enabled  to  secure  large 


profits  which  they  otherwise  would  not  have  secured. 
The  Government  also  made  it  possible  for  certain 
copper  producers  to  maintain  and  largely  increase 
the  price  of  copper  to  the  public  since  the  signing 
of  the  armistice  by  disposing  of  its  surplus  to  a 
combination  of  such  producers." 

General  Public  Not  Conversant  with  Real  Facts 

It  will  undoubtedly  appear  to  those  conversant 
with  the  transactions  between  the  copper  producers 
and  the  Government  diu'ing  the  war,  that  a  confu- 
tation of  such  charges  would  be  not  only  unneces- 
sary but  entirely  superfluous;  unfoi'tunately,  how- 
ever, the  general  public  is  not  in  a  position  to  know 
the  facts.  The  inference,  whether  intentional  or 
not,  in  the  statement  of  report  No.  463,  that  "In 
some  of  the  cases  cited  the  committee  is  of  the 
opinion  that  constructive  if  not  actual  fraud  oc- 
curred, vitiating  settlements,"  placed  the  producers 
in  a  position  which  they  are  unwilling  to  accept,  and 
which  is  not  in  accordance  with  the  evidence  placed 
before  the  committee. 

In  this  report  two  alleged  facts  are  complained  of : 
First,  that  immense  profits  were  made  by  copper 
producers;  and  second,  that  such  profits  resulted 
from  a  combination  of  low-price  producers,  which 
combination  was,  though  illegal,  aided  and  abetted 
by  the  Government. 

First,  as  to  immense  profits: 

It  might  be  interesting  to  sketch  briefly  the  mar- 
ket fluctuations  in  the  price  of  the  metal  throughout 
the  period  of  war.  At  the  outbreak  of  hostilities  in 
1914,  due  to  the  cessation  of  export  trade  which  had 
absorbed  over  50  per  cent  of  the  output,  the  price 
rapidly  fell  to  lie.  per  lb.,  or  below  the  cost  of  pro- 
duction. In  1915  the  war  demand  began  to  be  felt 
and  at  the  close  of  that  year  the  price  rose  to  2214c. 
In  1916  the  demand  became  increasingly  urgent,  and 
the  price  advanced  to  an  average  for  the  year  of 
27.202c.  At  the  beginning  of  1917  the  price  was 
over  30c.  per  lb.  and  forward  contracts  for  the  first 
quarter  were  executed  at  from  31  lo  33c.  About  this 
time,  in  conformity  with  the  then  preparedness  plans 
of  this  country,  the  Goverament  approached  some 
of  the  large  producers  for  a  price  and  immediate 
delivery  on  a  considerable  tonnage  of  copper  for  the 
Army  and  Navy.  As  indicative  of  the  loyal  desire  of 
the  whole  industry  to  co-operate,  this  metal  was  fur- 
nished at  16  2/3c.  per  lb.,  or  the  average  selling  price 
for  the  previous  ten  years,  although  copper  was  at 
the  time  selling  for  over  30c.  There  was  much 
criticism  of  this  transaction,  but  if  it  was  an  error 
it  was  certainly  one  of  the  heart  and  marked  the 
inception  of  an  era  of  closest  mutual  co-operation 
with  the  Administration. 
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On  our  entry  into  the  war  the  Government  adopted 
a  policy  of  pi'ice  fixing,  and  one  of  the  eai'liest  com- 
modities to  be  affected  was  copper.  As  it  became 
known  that  nonessential  industries  would  be  for- 
bidden the  metal,  and  that  our  Government  would 
fix  the  price  not  only  for  its  own  requirements  but 
for  the  Allied  Powers,  the  price  declined  after  March, 
and  electrolytic  copper  was  selling  for  slightly  over 
26c.  when  the  price  fixing  committee  of  the  War  In- 
dustries Board  on  Sept.  21,  1917,  fixed  the  price  at 
23V2C.  per  lb.,  with  the  added  condition  that  wages, 
which  were  based  on  a  sliding  scale  equivalent  to  a 
26c.  market,  should  not  be  reduced.  In  spite  of  in- 
creased costs  of  production  this  price  maintained 
until  July  2,  1918,  when  the  Government  granted 
an  increase  at  2yoc.  to  compensate  for  increased 
freight  rates  and  wages  and  a  higher  toll  to  refiners. 
The  26c.  price  remained  to  the  close  of  the  war. 

While  comparisons  are  odious  to  those  in  whose 
favor  they  do  not  trend,  may  it  not  be  pertinent  to 
compare  the  relative  advance  in  copper  to  that  in 
other  commodities?  As  before  stated,  the  selling 
price  of  copper  was  16  2/3c.  for  ten  years  prior  to 
our  entry  into  the  war.  The  Graham  committee  re- 
poi-t  covers  transactions  only  since  the  United  States 
became  a  party  to  the  struggle.  Therefore,  the  per- 
centage of  inci-ease  was  for  the  first  fifteen  months 
41  per  cent  and,  for  the  last  four  months.  56  per  cent. 
Does  this,  under  the  conditions  of  high  labor  and 
material  costs,  60  per  cent  increase  in  freight  and 
the  admitted  inefficiency  of  labor,  indicate  profiteer- 
ing? During  the  period  under  consideration,  wheat 
sold  at  an  average  price  of  $2.03  per  bu.  or  110  per 
cent  above  the  ten-year  pre-war  price.  Pig  iron  sold 
at  a  price  129  per  cent  above  the  pre-war  average; 
structural  steel,  120  per  cent ;  and  lead  72  per  cent — 
to  cite  only  a  few  other  essential  commodities. 

As  apparently  so-called  "low-price"  copper  pro- 
ducers, which  may  be  assumed  to  mean  "low-cost," 
have  been  singled  out  for  special  attack,  it  is  surely 
unnecessary  to  point  out  that  those  mines  so  gifted 
by  nature  with  conditions  which  permit  the  extrac- 
tion of  the  metal  cheaply,  were  penalized  by  an  80 
per  cent  war-profit  tax,  thus  placing  them  on  an 
equality  with  those  less  favorably  endowed. 

Metal  Sold  Below  Cost  Since  Armistice 
The  Federal  Trade  Commission  in  its  report  of 
June  30,  1919,  entitled  "Copper,"  gave  the  average 
costs  of  all  the  American  companies  for  the  year 
1918  as  16.17c.,  allowing  only  seven-tenths  of  a  cent 
for  depletion  and  excluding  all  except  local  state 
taxes.  It  might  also  be  stated,  as  pointed  out  by 
the  commission,  that  charges  for  exploration  and 
development  work  during  this  period  were  almost 
negligible  owing  to  shortage  of  labor.  As  the  federal 
coi-poration  and  excess-profits  taxes,  properly  falling 
most  heavily  on  the  low-cost  producers  and  those 
who  are  charged  in  the  Graham  report  with  having 
entered  into  an  illegal  combination  with  the  con- 
nivance of  the  Government,  will  probably  be  about 
2V^c.  per  lb.  of  copper,  the  margin  of  profit  since 
the  United  States  entered  the  war  will  not  have 
averaged   that   of  pre-war   years,   while   since   the 


armistice  such  metal  as  has  been  sold  has  not  paid 

for  the  cost  of  extinction. 

As  to  the  charge  that  "immense  profits  were  made 
by  the  producers  of  copper  by  virtue  of  a  combina- 
tion of  the  low-price  producers,  which  combination 
was  aided  and  encouraged  by  the  Government,  al- 
though in  violation  of  the  law  of  the  land,"  it  should 
only  be  necessary  to  explain  the  machinery  devised 
by  the  War  Industries  Board  to  show  the  absurdity 
of  the  allegation. 

Co-operation  of  Specialized  Organization 

When  the  Government  took  practical  charge  of 
the  industry,  it  utilized  the  highly  developed  selling 
organizations  of  the  United  Metals  Selling  Co.  and 
the  American  Smelting  &  Refining  Co.;  the  former 
for  the  distribution  of  copper  for  domestic  consump- 
tion and  the  latter  for  the  export  business.  A  com- 
mittee known  as  the  Copper  Producers'  Committee 
was  formed,  consisting  of  the  representatives  of  all 
the  important  selling  agencies.  This  committee,  act- 
ing under  the  instructions  of  the  War  Industries 
Board  and  being  itself  practically  a  Government 
agency,  allocated  to  the  Alhed  nations  and  the  domes- 
tic consumers  their  respective  proportions  of  output 
as  directed.  The  United  Metals  Selling  Co.  and  the 
American  Smelting  &  Refining  Co.  actually  donated, 
without  expense  to  the  Government  or  the  other  pro- 
ducers, the  sei-vices  of  their  speciaJized  and  efficient 
organization  to  simplify  the  very  complicated  object 
desired.  Surely  there  was  nothing  illegal  nor  in  re- 
straint of  trade  in  such  an  arrangement,  which  con- 
stituted a  means  for  equitable  and  intelligent  distri- 
bution of  product,  without  power  or  initiative  even 
to  consider  the  question  of  price. 

Attack  on  War  Department  and  Copper  Selling 

Agency 
On  the  presentation  of  the  committee  report  to 
Congress  on  Dec.  16,  Mr.  Graham  attacked  the  War 
Department  and  the  United  Metals  Selling  Co.  for 
what  he  termed  was  a  means  by  which  it  was  made 
possible  "for  certain  copper  producers  to  maintain 
and  largely  increase  the  price  of  copper  to  the  public 
since  the  signing  of  the  armistice  by  disposing  of 
its  sui-plus  to  a  combination  of  such  producers." 
The  facts,  which  are  of  record  in  the  files  of  the  com- 
mittee, are  as  follows: 

At  the  conclusion  of  hostilities  the  Government 
found  itself  in  possession  of  approximately  100,- 
000,000  lb.  of  refined  copper,  brass  and  scrap  which 
it  was  anxious  to  dispose  of.  Not  desiring  to  create 
an  abnormal  condition  by  flooding  the  market,  which 
would  have  depressed  the  price  and  caused  a  serious 
financial  loss,  the  Government  entered  into  an  ar- 
rangement with  all  the  producers  through  the  United 
Metals  Selling  Co.  whereby  this  surplus  stock  should 
be  sold  along  with  that  in  the  hands  of  the  pro- 
ducers in  proportion  to  the  ratio  which  the  Govern- 
ment stock  bore  to  that  of  the  producers.  By  this 
means  the  sui-plus  was  sold  and  the  same  price  real- 
ized as  was  received  by  all  the  other  selling  agencies, 
so  that  the  Government  will  have  obtained  approxi- 
mately 17Voc.  per  lb.  for  its  sui-plus,  which,  while 
undoubtedly  representing  a  loss  as  compared  to  the 
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price  paid,  was  far  more  than  would  have  been  re- 
ceived had  those  holding's  been  dumped  upon  an  al- 
ready overstocked  mai-ket  in  one  lot.  As  the  average 
price  obtained  for  copper  was,  as  before  stated, 
I7V2C.  since  the  armistice,  which  is  admittedly  below 
the  average  cost  of  production,  the  "great  and  sub- 
stantial profits"  complained  of  by  Mr.  Graham  are 
hard  to  visualize. 

It  is  conceivable  that  a  nation,  organized  admin- 
istratively for  peace  conditions  only,  when  confront- 
ed with  the  problems  which  presented  themselves 
in  the  spring  of  1917,  might  naturally  have  experi- 
enced extreme  difficulty  in  perfecting  an  organiza- 
tion competent  to  obtain  full  value  for  its  expendi- 
tures. There  were  bound  to  be  wasteful  and  ex- 
travagant contracts  made  by  inexperienced  and 
zealous  agents  of  the  Government,  and  it  is  undoubt- 
edly proper  and  desirable  that  full  investigation  of 
war  expenditures  should  be  made  in  order  to  ascer- 
tain if  any  taint  of  fraud  existed  in  connection  with 
such  transactions.  Unfortunately,  the  methods 
adopted  by  the  Graham  committee  in  the  selection  of 
persons  and  transactions  for  attack  are  so  obviously 
dictated  by  partisan  feeling  that  its  findings  cannot 
be  above  suspicion  of  political  expediency.  The 
American  public  wants  no  whitewashing  of  fraudu- 
lent or  even  doubtful  contracts,  not  will  it  stand  for 
charges,  definite  or  implied,  which  cannot  be  sub- 
stantiated by  fact  and  which  have  been  spread  broad- 
cast for  purely  partisan  reasons. 

The  copper  producers  invite  the  most  searching 
and  public  investigation  of  their  relation  with  the 
Government,  confident  that  any  unprejudiced 
tribunal  will  decide  that  the  charges  made  by  the 
Graham  committee  are  false  and  vicious  and  circu- 
lated solely  and  purely  for  campaign  pui-poses. 


Annual  Meeting,  Geological  Society 
of  America 

Election  of  Officers— Several  Papers  Read  and  Matters 

of  Interest  Discussed  —  Association  Ejicourages 

Formation  of  Affiliated  Societies. 

THE  annual  meeting  of  the  Geological  Society 
of  America  was  held  Dec.  29  to  31,  at  the 
Rogers  building,  in  Boston.  New  officers  elected 
were:  President,  I.  C.  White,  Morgantown,  W. 
Va.,  oil  and  gas  geologist;  first  vice-president, 
George  P.  Merrill,  Washington,  D.  C.;  second  vice- 
president,  Willet  G.  Miller,  Toronto,  Canada;  third 
vice-president,  F.  B.  Loomis,  Amherst,  Mass.  As 
usual,  there  was  only  a  single  ticket  in  the  field,  that 
having  been  named  by  the  council. 

Many  papers  were  read  during  the  three  active 
days.  A  series  of  papers  on  sedimentation  and  a 
symposium  on  teaching  geology  attracted  attention. 
Both  promise  to  be  fruitful  of  results.  It  was  the 
current  belief  that  the  teaching  and  presentation  of 
geologic  problems  had  been  handled  during  the  past 
years  often  incompetently,  and  without  enthusiasm, 
and  a  more  vital  and  vigorous  method  is  being 
sought  for,  a  committee  being  appointed  to  investi- 
gate and  report  findings. 


The  presidential  address  of  the  retiring  president. 
Dr.  John  C.  Merriam  of  Berkeley,  on  Monday  eve- 
ning, Dec.  29,  was  notable  for  its  broad  and  inspiring 
scope. 

Interest  was  attracted  by  the  experimental  illus- 
trations, by  Dr.  F.  E.  Wright,  of  the  formation  of 
joint  planes  in  cooling  lava  sheets.  Thick  slabs  of 
glass,  heated  and  plunged  into  water,  developed  be- 
fore the  eye  the  columnar  structure  which  is  char- 
acteristic of  basalts.  A  paper  on  the  Kennecott  de- 
posits in  Alaska  was  presented  by  Alan  M.  Bateman, 
editor  of  "Economic  Geology."  The  chalcocite  in 
this  mine  was  judged  to  be  primary. 

The  description  of  the  recently  (1912)  active  Kat- 
mai  volcano,  by  Clarence  N.  Fenner,  of  the  Geo- 
physical Laboratory  in  Washington,  geologist  of  the 
expedition  sent  out  by  the  National  Geographic  So- 
ciety during  the  past  season,  was  received  with  gi-eat 
interest.  J.  E.  Spurr  described  his  trip  across  this 
same  region  in  1898  before  the  volcanic  outbreak. 
Lieut.  Colonel  Alfred  H.  Brooks,  described  the 
application  of  geology  to  military  affairs  as  worked 
out  on  the  western  front  in  the  war  zone. 

At  the  dinner  on  Tuesday  night  the  usual  felicitous 
speeches  were  made.  Dr.  J.  F.  Kemp,  Major  Law- 
rence Martin,  Lieut.  Colonel  Alfred  H.  Brooks, 
Major  Johnson,  Dr.  Washington,  recently  scientific 
attache  at  the  embassy  at  Rome,  and  Professor 
George  D.  Louderback  of  Berkeley  responded  to  calls 
by  the  presiding  officer.  Also  the  new  president,  Dr. 
I.  C.  White,  was  called  upon  to  state  his  policies,  but 
pleaded  that  the  policies  of  the  president  were  really 
mainly  determined  by  the  council. 

The  importance  of  geology  in  the  universities  has 
been  diminishing  instead  of  growing,  during  recent 
years.  These  conditions  and  their  remedy  were  seri- 
ously discussed. 

The  group  of  mineralogists  in  the  society  formed 
on  Dec.  20  at  Cambridge,  a  separate  mineralogical 
society,  which  will  publish  its  own  papers.  Twenty- 
eight  members  were  present.  E.  H.  Kraus,  of  Ann 
Arbor,  was  elected  president,  and  H.  P.  Whitlock, 
of  the  American  Museum  of  Natural  History,  in  New 
York,  secretary.  It  is  hoped  that  the  Mineralogical 
Society  will  be  closely  affiliated  with  the  parent 
society,  the  Geological  Society  of  America.  Also  a 
number  of  applied  geologists  or  geological  engineers, 
representing  metalliferous,  non-metalliferous,  coal 
and  oil  groups  of  geologists,  effected  the  initial 
organization  of  a  separate  society,  which  will  bridge 
the  gap  between  the  Geological  Society  of  America 
and  its  other  parent,  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers,  and  thus  lend  addi- 
tional strength  to  both.  These  new  societies,  which 
are  springing  from  the  old  Geological  Society  of 
America,  are  regarded  most  favorably  by  the  pro- 
gressive members  and  officers  of  the  older  society, 
as  they  link  up  the  geological  society  to  other 
sciences  and  societies.  The  Paleontological  Society, 
now  in  full  swing,  unites  geology  and  biology;  the 
newly  organized  Mineralogical  Society,  geological 
with  crystallography,  and  the  budding  Association 
of  Applied  Geologists,  geology  and  engineering. 
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Mining  Conditions  in  Russia 

Improvement   in"  Operations   in   the   Year — Platium   Productions   Progjessing — Mining   Frozen 

Ground     Half  a  Million  Tons  of  Salt  Recovered  j^nnuually  from 

Baskunchak  Lake  by  Primitive  Methods 

BY  R.   S.    BOTSFORD 
Written  exclusively  for  The  Journal 


THE  situation  in  Russia  and  Siberia  generally, 
through  the  latter  part  of  the  war,  has  revolu- 
tionized conditions  under  which  work  will  be 
undertaken  in  the  future.  Hitherto  most  of  the 
grading  and  excavation  for  railroads,  canals,  and 
irrigation,  as  well  as  mining,  has  been  done  by  hand 
labor.  The  high  cost  of  labor  and  diminished  output 
have  compelled  the  various  companies  and  large  op- 
erators to  seek  mechanical  methods  for  carrying  on 
the  work  wherever  they  can  be  applied.  They  desire 
to  ascertain  and  utilize  the  machinery  and  best 
methods  adopted  and  found  successful  in  North 
America,  where  climatic  conditions  are  similar  and 
labor  costs  are  higher.  This  applies  pai-ticularly  to 
the  mining  industry,  so  as  to  increase  the  output 
and  get  it  out  at  a  reasonable  price. 

Russian  Engineers  Inspecting  American  Equipment 

A  number  of  well-known  Russian  engineers  are 
in  this  country  examining  the  application  of  labor- 
saving  machinery  to  mining  and  other  industi'ies. 
There  are  a  number  of  iron-mining  properties  in 
Russia  where  large  revolving  stripping  shovels  ai'e 
particularly  suitable,  and  where  the  ore  below  also 
can  be  excavated  by  the  use  of  suitable  shovels. 
Coal  mines  also  must  adopt  labor-saving  machinery. 

At  the  end  of  1917  shipments  to  Russia  practically 
ceased,  and  those  mines  which  had  been  able  to  get 
compressors,  drills,  and  other  machinery  considered 
themselves  lucky  indeed,  in  spite  of  the  high  cost 
and  difficulties  of  importation  through  Archangel 
and  Vladivostok.  Some  of  the  equipment  did  not  get 
beyond  the  Russian  port.  All  are  short  of  supplies 
by  means  of  which  to  continue  operations.  The  port 
of  Vladivostok  has  been  congested  for  a  considerable 
time,  and  the  railroad  cannot  handle  freight  to  the 
interior. 

In  1919  small  shipments  were  sent  to  the  Black- 
Sea  ports,  and  small  lots  of  manganese  ore  and  other 
exports  have  been  shipped  to  this  country,  which 
enables  purchases  to  be  made  on  this  side  to  help 
the  Russians  to  continue  operations.  Mining  engi- 
neers have  gone  to  the  Black  Sea  and  to  Siberia, 
and  some  have  returned,  as  it  does  not  appear  cer- 
tain when  new  work  may  be  advantageously  under- 
taken. 

Gradual  Resumption  of  Operations 

The  management  of  the  Irtysh  Coi-poration  is 
back  on  the  spot,  producing  some  coal  and  coke  at 
the  Ekibastous  property,  now  sufficient  to  defray 
expenses.  Prospecting  is  now  going  on  at  the  Ridder 
mine.  At  Kyshtim  several  shops  have  been  operated 
by  the  Siberian  government  under  the  management 
of  the  company. 

At  Sissert  some  pig-iron  and  steel  ingots  are  pro- 
duced for  the  manufactui'e  of  wire  and  sheet  iron. 


Copper  is  also  being  produced.  The  anthracite  mine 
of  Egorshun  has  resumed  production,  as  well  as  the 
coal  mine  at  Minusinsk. 

The  Lena  properties  are  working  without  serious 
interference,  and  continue  to  produce  some  gold  by 
the  regular  hand  methods  of  drifting  along  the  bed- 
rock. 

Attempts  were  made  during  the  summer  of  1919 
by  a  French  company  to  do  prospecting  work  in  the 
neighborhood  of  Blagoveschensk,  in  the  Amoor  dis- 
trict, and  also  in  the  Ural  Mountains. 

Many  of  the  coal  mines  in  the  South  of  Russia 
in  the  Donetz  basin  were  flooded;  some  have  re- 
sumed curtailed  production.  Transportation  on  the 
railroad  is  difficult,  but  some  coal  has  been  shipped. 

War  Measures  to  Protect  Russian  Exchange 

Early  in  the  war,  a  number  of  precautions  were 
taken  by  the  Minister  of  Finance  to  maintain  the 
exchange  value  of  the  ruble,  or  at  least  to  do  what 
could  be  done  to  prevent  its  too  rapid  fall.  It  im- 
mediately became  apparent  that  it  was  of  vital  im- 
portance to  stimulate  the  output  of  gold  and  plat- 
inum to  the  utmost,  by  means  of  greater  facilities, 
and  assistance  to  the  industry,  for  which  facilities 
the  miners  and  mining  companies  had  been  clamor- 
ing for  a  long  time  without  much  hope  of  tangible 
results.  This  idea  seemed  good  to  the  mining  engi- 
neers, and  had  their  whole-hearted  support.  The 
second  All-Russian  Congress  of  Gold  Miners  was 
called,  and  assembled  in  Petrograd  early  in  1915, 
and  its  deliberations  and  resolutions  were  watched 
daily  in  the  papers  with  the  greatest  interest.  The 
measures  considered  effective  for  increasing  the  pro- 
duction of  gold  and  platinum  were  made  law  and  put 
into  operation  in  due  course.  As  the  quantity  of  ma- 
chinery required  could  not  have  been  produced  in 
that  country,  the  duty  was  taken  off  machinery  for 
mining  purposes  and  dredges,  oi-,  rather,  would  be 
refunded  when  imported  machinery  was  set  in  op- 
ei-ation.  Further  loans  were  to  be  made,  and  actual- 
ly were  made,  on  easy  terms,  to  operators  of  ap- 
proved properties,  to  the  extent  of  two-thirds,  or  in 
some  instances  three-quarters,  of  the  expense  of  pur- 
chasing, importing  and  erecting  such  plants.  Many 
regulations  were  improved,  or  abolished.  Dredges 
in  the  country,  new  and  old,  were  put  to  work  wher- 
ever considered  suitable,  and  four  or  more  dredges 
were  ordered  in  America,  besides  draglines,  revolv- 
ing shovels,  and  other  necessary  appliances  for  al- 
luvial work.     , 

Dredging 

Owing  to  the  fact  that  the  Nicolo  Pavda  Mining 
District  Co.  was  financed  by  the  Anglo  Russian  Bank, 
and  that  the  shares  were  quoted  mostly  in  Petro- 
grad and  Paris,  little  has  been  lieard  on  this  side 
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about  this  company.  During  1912-13  the  property- 
was  prospected,  showing  26  million  yards  of  plat- 
inum placer  gi-ound,  with  an  average  value  of  32c. 
per  cu.  yd.,  consisting  in  part  of  old  workings  and 
the  rest  of  freshly  discovered  ground.  The  property, 
which  is  160  square  miles  in  area,  mostly  covered 
with  pine,  is  close  to  Bogoslovsk  estate  on  the  divide 
between  Europe  and  Asia,  on  the  Asiatic  side,  in  the 
Perm  Government. 

The  Kytlim  placers  ranked  third  in  importance  in 
the  Urals,  producing  one-third  of  a  ton  of  platinum 
yearly,  by  hand  labor,  and  there  were  as  many  as 
5,000  men  working  there  in  the  summer  months 
when  I  took  charge  in  1912.  Several  important 
groups  had  considered  and  inspected  the  property, 
but  only  the  apparently  worked-out  placers  were 
known  at  that  time,  and,  as  nothing  resulted,  the 
Nicolo  Pavda  company  decided  to  operate  the  prop- 
erty itself  by  di-edging,  if  considered  advisable. 

A  modern  electrically  driven  American  elevator 
dredge  of  IVo  ft.  bucket  capacity  was  brought  in 


A     71'2-FT.     MARION     ELECTRIC-DRIVEN      ELEVATOR      DREDGE 

WORKING  ON  THE  KYTLIM  RIVER   PLATINUM   PLACERS. 

BELONGING   TO    THE   NICOLO    PAVADA    MINING 

DISTRICT    CO.,    URALS,   RUSSIA 

and  erected  in  1914,  and  it  stai'ted  operations  in 
1915.  The  hull  was  fabricated  at  the  point  of  erec- 
tion at  the  lower  end  of  the  old  workings  in  the 
Kytlim  Valley,  for  41/2C.  per  lb.,  by  the  Chisovskoy 
works,  close  by  on  the  railroad — the  Nicolo  Pavda 
doing  the  hauling  from  the  railroad  to  the  point  of 
erection — exchange  being  taken  as  before  the  war, 
1  ruble  equals  50c. 

Stock  sizes  of  plates,  girders,  and  other  parts  in 
Russia  are  not  the  same  as  those  produced  in  Amer- 
ica or  called  for  in  American  drawings,  and  the  Chi- 
sovskoie  Zavod  did  not  and  could  not  stick  to  the 
specified  thicknesses,  but  substituted  next  lai-ger, 
increasing  the  weight  by  84  tons,  to  their  advantage. 
It  was  war  time,  and  they  had  contracted  three 
years  ahead  with  500  bridges.  After  two  weeks' 
work  the  dredge  was  shut  down  for  ten  days  while 
extra  buoyancy  was  added  under  the  overhang,  since 
which  time  the  dredge  has  run  and  given  every  satis- 
faction. Three  other  hulls  have  been  built  on  the 
property,  but  on  account  of  the  reasons  above  men- 
tioned the  weight  was  greater  than  that  anticipated 
in  the  plans.     Should  hulls  be  fabricated  in  Russia 


in  the  future,  they  should  be  designed  with  extra 
buoyancy  to  take  care  of  this  matter,  or  they  should 
be  made  where  designed. 

A  Putiloff  51/2-ft.  steam  dredge  was  erected  at  the 
same  time,  but  started  work  in  the  spring  of  1914, 
and  another  similar  one  was  dismantled  in  the  neigh- 
borhood and  erected  on  the  Nicolo  Pavda  property 
with  a  wooden  hull,  starting  digging  in  1915,  when 
all  three  dredges  operated.  Tvvo  more  modern  71/2 
ft.  electrically  di'iven  American  dredges  were  pur- 
chased and  should  have  been  running  during  the 
summer,  although  whether  they  got  started  or  not 
is  difficult  to  say. 

American  Dredge  Producing  at  Low  Cost 

For  the  first  year's  work  of  the  first  American 
di-edge,  all  expenses  amounted  to  4c.  a  yard,  which 
is  very  low  for  that  country.  Amortization  also  was 
4c.  a  yard.  The  dredge  was  similar  to  those  used 
at  Dawson,  in  the  Klondike.  Owing  to  the  high 
bank  and  old  tailing  heaps,  the  dredge  was  designed 
to  dig  16  ft.  above  the  water  level,  and  had  a  stacker 
136  ft.  long,  as  shown  in  the  accompanying  photo- 
graph. At  some  parts  it  will  have  to  face  more  than 
30  ft.  of  bank,  and  it  is  provided  with  a  monitor 
and  sand  pump,  although  these  have  not  yet  been 
required. 

All  the  old  workings  are  well  worth  re-treating. 
There  are  flat  boulders  up  to  4  ft.  across,  a  great 
deal  of  clay  from  the  decomposition  of  the  dunite 
(olivine  rock) ,  and  the  ground  is  hard  digging,  owing 
to  the  coarse  gravel  being  thickly  stuck  in  the  clay 
like  plums  in  a  pudding.  The  creek  grade  is  IV2  Per 
cent  and  care  must  be  taken  to  keep  sufficient  water 
for  flotation.  Practically  all  the  platinum  is  con- 
centrated within  six  inches  of  the  soft  clay  bedrock 
which  underlies  the  ground  allocated  to  this  dredge. 
Satisfactory  work  is  produced  by  digging  with 
buckets  less  than  half  full  when  in  the  pay-streak 
on  bedi'ock,  which  insures  the  emptying  of  the 
buckets  and  proper  disintegration  of  the  clay  in  the 
screen. 

None  of  the  platinum  is  coarser  than  i^  in.  across, 
and  it  is  mostly  under  1/32  in.,  the  screen  having 
holes  of  i/i.  in.  throughout.  Any  boulder  getting  into 
the  71/2-ft.  manganese  steel  two-part  bucket  passes 
through  the  screen  and  over  the  stacker.  The  rest 
are  taken  off  with  the  crane.  The  screen  is  heavily 
loaded  with  gravel  all  the  time,  and  the  tube-mill 
action  is  relied  on  to  disintegrate  the  clay  properly, 
which  it  does  effectively,  for  tests  indicate  that  no 
appreciable  amount  of  platinum  leaves  the  di'edge. 
Better  work  is  done  on  the  tables  in  consequence  of 
the  small  holes  in  the  screen  which  is  permitted  by 
the  absence  of  nuggets. 

Native  Labor  Operates  Dredges 

The  dredges  are  satisfactorily  run  by  local  Rus- 
sians, after  training.  The  larger  7i/^-ft.  American 
di-edge  on  harder  ground  has  double  the  capacity  of 
the  514-ft.  steam  close-connected  di-edge,  and  con- 
sumes less  fuel  at  the  power  station,  three  miles 
away  in  the  forest.  The  cost  per  cord  for  fuel  placed 
in  the  boiler  at  the  power  station  is  less  than  half 
the  cost  of  similar  fuel  burnt  on  the  dredge.    There 
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is  less  rehandling  of  fuel  at  the  power  plant,  where 
power  is  generated  under  better  conditions,  and 
greater  economy  in  its  use  on  the  di'edge  in  its  dis- 
tribution to  the  various  machines  and  winches.  Only 
American  dredges  work  on  spuds  in  Russia;  all  the 
rest  work  on  headlines.  With  three  electrically 
di'iven  American  dredges  di'iven  from  the  same 
power  station,  there  will  be  still  more  marked  econ- 
omy. 

Sixteen  dredges  were  put  out  by  the  Putiloff 
works,  of  Petrograd,  according  to  American  plans 
obtained  about  twelve  years  ago.  They  are  steam- 
di'iven  close-connected  di'edges  and  built  to  dig  20 
to  25  ft.,  as  required,  in  the  platinum  district  and 
Yenesei  River  district  (gold) .  They  were  fairly  satis- 
factory where  the  digging  was  not  too  hard. 

Since  the  war  started  the  price  of  platinum  has 
gone  up,  and  in  1918  the  Nicolo  Pavda  company  in- 
creased its  dividends  to  8,000,000  rubles,  but  this 
was  somewhat  assisted  by  the  paper-mill  on  another 
part  of  the  estate.  The  reliability  of  the  American 
dredge  and  comparatively  insignificant  requirement 
of  repair  parts,  its  marked  economy  in  working  and 
better  saving  of  platinum  as  indicated  by  results, 
cause  this  company  and  others  to  get  Amei-ican 
dredges. 

Method  of  Prospecting  Platinum 

Prospecting  platinum  placer  ground  in  the  Urals 
can  be  successfully  carried  out  only  by  sinking  shafts 
to  bedrock,  which  is  usually  18  to  25  ft.  from  the  sur- 
face, although  there  are  exceptions,  some  places  be- 
ing somewhat  deeper.  Many  attempts  have  been 
made  to  drill  the  ground  with  hand  drills,  but  di-ill- 
ing  has  always  been  abandoned- — the  sooner  the 
better.  Olivine  gi-avel  and  boulders  are  very  tough, 
and,  embedded  in  the  clay  as  they  are,  resist  splitting 
and  usually  cannot  be  pushed  aside.  The  clay  and 
gravel  holds  the  pipe  tight  enough  to  screw  the 
top  off.  I  have  dug  out  such  pipes  abandoned  by 
others  on  the  property.  They  also  abandoned  drill- 
ing. Under  favorable  conditions,  di'ill  holes  have 
penetrated  to  bedrock,  with  unsatisfactory  recoveiy 
of  the  platinum  values  concentrated  in  the  soft 
yellow  clayey  sand  paystreak  on  the  bedrock.  The 
drill  would  appear  to  punch  right  through  the  pay- 
streak,  the  result  being  by  no  means  representative. 
This  is  confirmed  by  shafts  sunk  around  such  drill 
holes. 

In  the  platinum  district  of  the  Ural  Mountains, 
snow  falls  early  and  there  is  usually  about  5  or  6  ft. 
of  it,  which  accounts  for  the  fact  that  the  ground 
gets  frozen  only  about  22  in.  from  the  surface.  On 
those  infrequent  occasions  when  it  falls  late  in  the 
winter,  the  gi'ound  has  been  known  to  have  frozen 
as  much  as  7  ft.  from  the  surface.  The  temperature 
in  the  month  of  January  is  usually  as  low  as  26 
degrees  below  zero,  and  where  the  supply  of  water 
is  not  shut  off  and  other  conditions  are  suitable, 
dredging  might  be  attempted  in  the  winter. 

Permanent  Frost  to  Bedrock  in  Amoor  District 

Up  in  the  Amoor  district  there  is  permanent  frost 
right  down  into  the  bedrock,  and  this  ground  has 
been  worked  by  diverting  the  stream,  where  there 


is  one,  and  scraping  off  successive  layers  of  thawed- 
out  ground  every  day,  which  amounts  under  the  con- 
ditions there  to  7  in.,  and  cleaning  up  the  bedrock 
before  the  winter,  over  the  area  which  has  been  at- 
tacked. There  is  no  question  that  this  question 
of  frozen  gi-ound  in  Siberia  will  have  to  be  seriously 
considered. 

The  properties  of  the  Lenskoie  company,  on  the 
Bodaibo  River,  in  which  the  Lena  Goldfields  Co.,  an 
English  concern,  is  interested,  have  been  considered 
until  recently  to  have  been  frozen  ground.  Recent 
prospecting  by  the  company  has  indicated  that 
gi'ound  at  one  time  known  to  have  been  frozen  has 
now  thawed  out,  probably  owing  to  the  numerous 
shafts,  old  workings,  removal  of  trees  for  timbering 
and  firewood,  and  action  of  the  stream.  Work  has 
been  carried  on  by  shaft  sinking  and  di'ifting  in  the 
frozen  ground  for  fifty  years,  by  means  of  thawing 
the  ground  at  night  with  charcoal  and  digging  and 
removing  the  next  day  the  ground  so  thawed.  Sooner 
or  later,  the  drifts  would  approach  the  gi'ound  under 
the  stream  where  it  was  richer  but  not  frozen,  with 
the  inevitable  result  of  being  flooded  out.  Another 
shaft  was  sunk  higher  up  with  the  same  ultimate 
result,  and  all  the  ground  which  it  is  proposed  to 
dredge  has  been  opened  in  this  manner. 

No  doubt  there  will  be  found  islands  of  frozen 
ground,  but  where  the  mineral  values  are  good,  pros- 
pecting shows  frost  only  at  the  surface  and  at  the 
sides,  and  in  those  parts  covered  by  heaps  of  tail- 
ings. The  frozen  ground  forms  an  arch  from  side 
to  side  across  the  valley.  Owing  to  the  surface 
freezing  in  the  winter,  this  arch  is  very  thin  out 
in  the  valley  where  dredging  would  be  undertaken, 
and  thicker  at  the  sides  where  the  values  are  too 
low.  Hot  water  or  steam  points,  stripping  the  muck 
from  the  ground,  diverting  the  stream  occasionally, 
and  flooding  of  the  old  workings  will  be  relied  on  to 
take  care  of  any  frost  which  may  be  encountered  in 
operation.  The  depth  below  water  level  is  80  ft., 
and  the  dredge  has  been  constructed  for  this  depth, 
with  17  cu.  ft.  buckets.  Owing  to  the  interruption 
of  transportation  on  the  railroad  in  Siberia,  it  re- 
mains in  America  awaiting  the  opening  of  communi- 
cations. 

Shipping  in  American  Machinerj' 

Bodaibo  is  1,200  miles  from  the  railroad  at  Irkutsk 
on  Lake  Baikal,  and  machinery  should  l>e  there  by 
the  middle  of  December.  Thence  it  is  hauled  fifty 
miles  over  the  divide  to  the  head  waters  of  the 
Lena  River,  loaded  on  to  barges  and  floated  with  the 
spring  floods  dowTi  the  Lena,  towed  up  the  Vittim 
River  to  f>odaibo,  and  hauled  on  the  local  raih'oad 
to  the  point  of  construction.  At  the  earliest  it  might 
get  to  Bodaibo  in  August,  1921,  and  start  operations 
in  1922.  The  conservative  estimate  of  Mr.  Puring- 
ton,  consulting  engineer  to  the  Lena  Goldfields,  based 
on  figures  of  1917  and  supplied  at  the  meeting  of 
this  company  in  1919,  mentions  59  million  yards  of 
dredging  ground  averaging  39c.  a  yard,  but  the  esti- 
mates on  the  property  are  higher. 

From  the  surface  down  to  bedrock,  80  ft.  or  more 
below,  there  is  muck,  gravel  with  some   boulders. 
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glacial  silt  in  large  quantities,  old  timbers,  and  hard 
slate  for  bedi'ock,  with  the  surface  of  the  bedi'ock 
fractured  and  disintegrated  from  1  to  3  ft.  The 
richest  part  is  the  pay  streak  of  approximately  7  ft. 
on  the  bedi'ock,  which  is  untouched  under  the  stream 
as  previously  mentioned.  The  80  ft.  of  ground  above 
also  contains  mineral  values. 

Gold  in  Both  Nugget  and  Ribbon  Form 

An  examination  of  the  gold  hitherto  recovered  by 
the  present  method  of  washing  in  the  sluices  shows 
a  range  from  1/32  in.  or  less  up  to  1  in.,  which  in- 
cludes most  of  the  nuggets,  although  there  are  some 
as  much  as  3  in.  across,  and  within  recent  times 
larger  ones  have  been  recovered  by  the  management. 
It  is  noticeable  that  there  are  two  or  three  distinct 
breaks  in  the  series,  and  a  quantity  of  ribbon  gold 
occurs,  which  looks  like  assay  buttons  passed 
through  assay  rolls  and  may  be  3  in.  long  when 
spread  out  and  up  to  i  o  in-  wide,  with  smooth  edges, 
and  thin  enough  to  be  quite  flexible.  This  must  have 
come  out  of  cavities  in  the  rock  of  that  shape.  With 
workmen  and  dependents,  the  management  must 
make  provision  for  feeding  about  10,000  or  more 
people  in  the  district,  for  more  than  a  year  ahead. 
Supplies  for  carrying  on  operations  include  hay  and 
fodder  for  the  horses,  and  presented  great  difficul- 
ties during  war  time,  as  can  easily  be  imagined. 
An  Inexhaustible  Supply  of  Salt 
■The  Baskunchak  salt  lake  is  a  highly  interesting 
example  of  an  industry  of  the  country,  ripe  for 
dredging  in  a  modem  manner  by  machinery.  The 
magnitude  of  the  industry,  its  necessity  to  the  life 
of  the  country,  and  the  enormous  supply  of  excep- 
tionally pure  salt  served  up  by  nature,  all  ready  for 
consumption,  make  this  di-y  salt  lake  of  gieat  inter- 
est to  the  engineer. 

The  Baskunchak  lake  is  thirty-eight  square  miles 
in  area,  situated  on  the  left  or  east  side  of  the  Volga 
River  at  a  distance  of  thirty-five  miles  from  the 
river  between  the  cities  of  Zaretzen  and  Astrakhan, 
that  is  not  fai-  from  where  the  Volga  River  empties 
into  the  Caspian  Sea.  From  Vladimirsky  Priestan, 
on  the  Volga  River,  to  the  lake,  and  encircling  two- 
fifths  of  its  circumference,  there  is  a  special  govern- 
ment railroad,  with  double  tracks,  for  the  sole  pur- 
pose of  transporting  the  salt  to  the  river  for  dis- 
tribution on  the  inland  waterways,  but  principally 
to  the  large  fish-curing  industry  at  Astrakhan,  on 
the  Caspian  Sea.  Only  20  per  cent  is  distributed  by 
the  Ryazan-Uralsk  main-line  railroad,  which  crosses 
the  above-mentioned  line  within  five  miles  of  the 
lake.  The  special  line  to  the  Volga  runs  only  30  to 
150  yards  from  the  shore  and  is  7  ft.  above  it. 

During  the  winter  the  lake  is  covered  with  brine 
from  the  rain,  so  that  for  a  distance  of  150  to  400 
yards  from  the  shore  the  brine  is  2  ft.  to  3  ft.  6  in. 
deep,  and  all  the  rest  in  the  middle  is  about  1  ft. 
deep.  In  the  early  summer  during  May  and  .June, 
the  hot  sun  evaporates  the  brine,  leaving  the  lake 
dry,  except  for  the  deeper  rim  next  to  the  shore, 
which  remains  at  about  1  ft.  6  in.  deep. 

There  is  a  hard  surface  layer  of  rock-salt  all  over 
the  lake,  with  occasional  softer  spots,  and  this  layer 


is  about  4  ft.  thick  at  400  yards  from  the  shore, 
but  out  on  the  center,  2,000  yards  from  the  shore, 
the  hard  surface  layer  is  only  9  in.  thick.  Brine 
oozes  out  at  a  depth  of  4  in.,  when  digging  anywhere 
on  the  di\v  area,  and  on  breaking  through  the  hard 
layer  crystalline  salt  is  encountered  which  is  open 
and  porous  like  a  sponge,  but  firm  enough  to  require 
disintegration  before  being  shoveled  up  by  men 
standing  in  the  brine,  which  immediately  flows  into 
the  hole  to  within  3  in.  or  4  in.  of  the  surface.  To 
expect  to  lower  the  surface  much  by  pumping  would 
be  quite  hopeless,  as  it  is  evidently  all  in  communi- 
cation. This  lake  is  in  that  stage  where  the  clean 
salt  has  crystallized  out  and  the  glauber  and  other 
salts  still  remain  in  solution  in  the  brine.  The  salt 
is  dug  up  anywhere  just  as  it  is,  and  after  being 
crushed  to  a  suitable  size,  in  accordance  with  the 
requirements  of  the  market,  is  dispatched  to  the 
consumers,  the  largest  demand  being  at  the  fisheries 
at  Astrakhan,  for  which  purpose  it  is  ground  to 
i/g  in.  Every  year  a  new  soft  fresh  deposit  is  laid 
down  all  over  the  lake  from  the  evaporation  of  the 
brine,  and  it  would  appear  as  if  the  salt  deposit  were 
growing  all  the  time. 

By  the  hand  methods  hitherto  employed  for  har- 
vesting the  salt,  just  as  soon  as  the  temperature  and 
depth  of  brine  permit,  workmen  start  to  scrape  up 
the  soft  surface  salt  with  iron  shovels,  rinse  it  in  the 
brine  and  stack  it  in  little  heaps  to  di'ain.  It  is 
thereupon  drawn  by  camels  in  carts  of  1  yard  and 
less  capacity  and  stacked  in  large  heaps  of  1,000 
tons  or  more  each,  alongside  the  tracks  to  drain 
and  await  transportation,  which  takes  place  with  the 
opening  of  navigation  on  the  Volga  River.  The  in- 
dustry is  soon  in  full  swing,  with  about  5,000  men 
working  on  the  lake.  The  salt  is  transported  by 
train  to  the  Volga,  where  it  is  crushed  and  loaded 
on  barges,  which  are  towed  to  market. 
No  Refining  Necessary 

Local  requirements  call  for  different  grades  of 
salt,  which  are  procured  at  different  parts  of  the 
lake.  Some  work  in  the  brine  close  to  the  shore, 
some  beyond  on  the  surface,  and  some  desire  the 
cleaner  salt  from  below  the  surface.  The  salt  re- 
quires no  refining  of  any  kind,  and  workmen  going 
home  to  the  villages  take  some  from  the  heaps  for 
use  just  as  it  is. 

As  far  as  the  local  operators  have  worked,  which 
is  limited  by  about  6  ft.  in  depth,  the  salt  is  found 
to  be  purer  the  deeper  they  go.  It  is  related  that 
about  thirty  years  ago  geological  borings  were  made 
in  the  middle  of  the  lake,  and  although  the  investi- 
gators bored  to  the  limit  of  their  tools,  210  ft.,  they 
did  not  reach  the  bottom  of  the  salt.  There  seems  . 
to  be  some  question  as  to  whether  there  would  not 
be  layers  of  silt  at  some  horizons.  The  present  plan 
of  working  the  salt  is  to  run  the  track  out  on  to 
the  lake  and  dig  the  salt  -with  a  dipper  di-edge. 

Half  a  million  tons  of  salt  is  produced  and  shipped 
in  this  manner,  and  there  is  a  demand  for  three- 
quarter  of  a  million  tons.  The  cost  during  recent 
years  has  been  23c.  per  ton  delivered  at  the  side  of 
the  railroad  in  1914,  but  in  1915,  owing  to  the  want 
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of  labor,  it  went  up  to  $1,  increasing  to  over  $2.30 
in  1917.  Drilling  a  part  of  the  lake  was  undertaken 
in  1918.  The  results  ai'e  not  known  on  this  side, 
and  may  be  unfinished.  Many  other  mining  enter- 
prises in  Russia  have  been  held  up  in  the  same  way. 


December  Mining  Dividends 
December  dividends  by  36  United  States  mining 
and  metallurgical  companies  totalled  $12,760,855,  as 
compared  with  disbursements  of  $20,709,125  by  39 
companies  in  December,  1918.  Holding  companies 
paid  $523,433  in  December,  1919,  and  $203,433  in 
the  same  month  of  1918.  Canadian,  Mexican  and 
South  American  companies  paid  $1,779,785  in  De- 
cember, 1919,  and  $2,144,949  in  December,  1918. 

MINING  DIVIDENDS 


United  States  Mining  and  Metallurgical 

Companies 

Situation 

Per  Share 

Total 

Ahmeek,  c 

Mich. 

$1.00 

$200,000 

U.  S.-Mex. 

U.  S.-Mex. 

1. 00 
1.75 

609  980 

Am.  Sm.  and  Ref.,  pfd 

875.000 

Argonaut,  g 

(•;,L 

.05 

10.000 

Ariz.  Silver  Mines,  s. . 

NV-v. 

.03 

13,500 

Bunker  Hill  &  Sullivan,  1 

Ida. 

.50 

163.500 

Caledonia,  l.s 

Ida. 

.01 

26,050 

Calumet  &  Ariz.,  c 

Ariz. 

.50 

321,260 

Calumet  &  Hecla,  c 

Mich. 

5.00 

500.000 

Central  Eureka,  g 

Cal. 

.03 

11,778 

Champion,  c 

Mich. 

6.40 

640,000 

Chino,  c 

N.  M. 

.75 

652.485 

Copper  Range,  c 

Mich. 

.50 

197.500 

Col. 

.10 

122,000 

Davis  Daly,  l.s 

Utah 

.50 

300,000 

East  Butte,  e 

Mont. 

.50 

210,366 

Electric  Point,  c 

Wash. 

.03 

23,812 

Federal  Min.  &  Sm.,  pfd 

U.  S. 

.50 

60,000 

Golden  Cycle,  g 

Col. 

.03 

45,000 

Goldfield  Cons.,  g 

Nev. 

.05 

177,958 

Grand  Central,  l.s 

Utah 

.02 

10,000 

Hecla,  l.s : 

Ida. 

.15 

150,000 

Iron  Blossom,  l.s. 

Utah 

.02  J 

25,000 

Kennecott,  c .  j , 

.50 

1,393,530 

NevadaCon.,c 

Nev. 

.37i 

749,797 

New  Jersey  Zinc 

U  S 

2  00 

700,000 
82,385 

Orovilie  Dredg.,  g ' 

Cal. 

.12 

Osceola,  c - 

Mich. 

1.00 

96,150 

Mich. 

Ariz. 

1.00 
.50 

110,000 
788,589 

Ray  Con.,  c 

St.  Joseph  Lead 

Mo. 

.25 

352.367 

Tamarack  &  Custer,  l.s 

Ida. 

.03 

53,288 

Tintic  Standard,  l.s 

Utah 

.08 

93,400 

Tom  Reed,  g 

Ariz. 

.02 

20,000 

Ariz. 
Utah 

1.50 
1.50 

450,000 
2,436,735 

Utah  Copper 

West  End  Cons.,  g.s 

Nev. 

.05 

89,425 

Canadian,  South  American  and  Mexican 

Companies 

Situation 

Per  Share 

Total 

Cerro  de  Pasco,  c 

SI. 00 
.10 

$898,224 
492,000 

Hollinger,  g 

Ont. 

Lucky  Tiger  Comb.,  g.s 

Mex. 

.30 

214.601 

Mexico  Mines  of  El  Oro.  g.s 

Mex. 

.96 

174,960 

Holding  Companies 

St.  Mary's  Mineral  Land,  c 

Mich. 

2.00 

320,000 

Yukon  Alaska  Trust 

1.00 

203.433 

The  total  paid  by  United  States  mining  and  metal- 
lurgical companies  in  1919  was  about  $95,297,000, 
by  Canadian.  Mexican,  Central  and  South  American 
mines,  $15,853,000;  and  by  holding  companies 
$1,675,000. 

A  full  review  of  the  year's  dividends  will  appear 
later.  As  this  will  be  made  up  from  revised  returns, 
there  will  be  some  changes  in  the  totals  as  here 
given. 


Alaska  Gold  Mines  Co. 
The  quarterly  report  of  tlie  Alaska  Gold  Mines  Co., 
covering  the  third  quarter  of  1919,  states  that  dur- 
ing the  quarter  the  daily  average  tonnage  of  ore 
delivered  to  the  mill  was  5,912,  or  an  increase  of  83 
tons  as  compared  with  the  first  quarter.  A  total  of 
467,734  tons  of  ore  was  broken  in  the  mine,  and 
532,205  tons  trammed  to  the  oreways.  Excess  ore 
to  the  amount  of  259,165  tons  was  drawn  from  the 


caved  stopes,  being  equal  to  48.7  per  cent  of  the 
total  ore  trammed. 

Owing  to  the  scarcity  of  miners,  only  a  small 
amount  of  stoping  was  done  on  Nos.  10  and  11  levels, 
Prepai-ation  of  stopes  was  continued  in  pillar  stopes 
on  Nos.  8  and  9  levels  and  in  Nos.  1  and  2  west  on 
No.  9  level. 

The  prospecting  program  completed  to  date  has 
developed  an  orebody  west  of  the  main  crosscut  on 
No.  13  level,  for  a  length  of  700  ft.,  having  a  width 
of  70  to  100  ft.  occurring  along  the  contact  of  the 
metta-gabbro  and  slate,  and  of  a  value  of  slightly 
better  than  $1  per  ton;  and  east  of  the  main  cross- 
cut on  No.  13  level  an  orebody  showing  a  width  of 
about  70  ft.  for  a  distance  of  approximately  1,000 
ft.  and  an  average  value  of  about  $1  per  ton.  On 
account  of  the  high  cost  of  labor  and  supplies  it 
would  not  be  profitable  to  open  up  these  orebodies 
at  present. 

Three  diamond  drill  holes  were  di'illed  to  further 
prospect  the  schist  orebody  on  the  No.  13  level  east 
of  the  No.  2  orewa.v,  and  though  one  or  two  high 
values  were  obtained,  no  commercial  ore  was  found. 
During  the  quarter  the  coarse-crushing  and  fine- 
crushing  departments  were  operated  on  a  two-shifi; 
basis,  and  the  concentrating  department  was  run  on 
a  three-shift  basis.  A  total  of  532,142  tons  of  ore 
was  milled,  a  slight  increase  over  the  previous  quar- 
ter, with  a  gross  head  of  $0.90,  tailings,  $0.17,  and 
extraction,  81.34  per  cent.  Considering  the  low- 
grade  ore  milled  during  the  quarter,  the  metallurgi- 
cal results  are  the  best  obtained  since  the  mill  has 
been  in  operation. 

Operating  expenses,  less  miscellaneous  income, 
amounted  to  $0.79,  as  compared  with  $0.78  for  the 
second  quarter.  The  miscellaneous  income  showed 
a  loss  of  $8,027.65.  This  was  due  principally  to  the 
operation  of  the  company's  boarding  houses.  The 
labor  situation  remained  about  the  same  as  in  the 
preceding  quarter,  all  of  the  departments  operating 
short-handed.  The  average  number  of  men  employed 
was  489,  as  compared  with  497  for  the  second 
quarter. 

The  operating  loss  for  the  quarter  was  $27,289.71, 
as  compared  with  a  loss  of  $56,483.07  and  $106,784.- 
80,  for  the  second  and  first  quarters  of  1919.  re- 
spectively 


Talc  in  Nevada 


The  summary  of  the  talc  and  soapstone  industry 
given  in  the  "Mineral  Industry"  for  1918  contains  a 
note  upon  impoi'tant  deposits  of  talc  in  Nevada, 
along  the  line  of  the  Tonopah  and  Tidewater  R.  R., 
near  Acme  and  Riggs.  This  statement  is  in  error, 
states  the  U.  S.  Bureau  of  Mines,  in  that  the  de- 
posits in  question  are  not  in  Nevada,  but  near  Acme 
and  Riggs,  San  Bernardino  County,  Cal.  The  mine 
near'  Acme  Station  is  operated  liy  the  Pacific  Min- 
erals &  Chemical  Co.,  Los  Angeles,  Cal.  This  talc 
is  ground  in  a  mill  at  Tropico,  Cal.,  in  a  plant  having 
a  reported  capacity  of  1,000  tons  per  month.  The 
Pacific  Coast  Talc  Co.  (successor  to  the  Western 
White  Talc  Co.)  also  operates  a  mine  in  this  district. 
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Frenzied  Finance  in  Quicksilver 

A  "High  Fly"  That  Was  Bagged  in  the  "Comer" — Courts  "Will  Not  Enforce  Contracts  Made  in 
Attempt  to  Control  Prices  and  Restrain  Trade—  Pointers,  Hints,  and  a  Warning 

BY   WELLINGTON    GUSTIN 


IN  A  RECENT  case  before  the  Supreme  Court  of 
Rhode  Island  some  interesting-  facts  came  to 
light  relating  to  an  alleged  attempt  to  control 
the  production  and  sale  of  quicksilver  during  the 
war.  The  facts  and  circumstances  here  given,  as 
well  as  the  law  applied  in  the  case,  are  taken  from 
the  records  therein.  (McNear,  Inc.,  vs.  American  & 
British  Manufactu)-ing  Co.,  107  A.  242.) 

The  case  arose  out  of  an  action  of  McNear,  Inc., 
to  recover  damages  against  the  American  &  British 
Manufacturing  Co.  for  the  alleged  breach  of  two 
wi;itten  contracts  dated  Jan.  28,  1916,  and  Feb.  9, 
1916,  respectively.  Upon  trial,  McNear,  Inc.,  ob- 
tained a  verdict  for  $124,295.94,  this  being  the  full 
amount  of  that  company's  claim,  with  interest.  The 
American  &  British  Manufacturing  Co.  appealed  its 
case :  and  was  sustained  in  the  Supreme  Court,  which 
ruled  against  the  plaintiff  as  here  recorded,  and  re- 
manded the  case  for  a  new  trial. 

Contract  for  Quicksilver  at  $275  a  Flask 

In  setting  out  claims  for  damages,  McNear,  Inc., 
alleged  that  it  entered  into  written  contract  with 
one  Murray  Innes  for  the  purchase  of  the  full  out- 
put of  the  Oceanic  quicksilver  mine  for  a  period  of 
six  months  from  date  of  the  contract  at  §275  per 
flask;  and  in  another  contract  for  the  purchase  of 
240  flasks  at  the  same  price.  McNear,  Inc.,  alleged 
these  two  contracts  were  assigned  in  written  agree- 
ments to  the  American  &  British  Manufacturing  Co., 
which  assumed  the  obligations  thereunder;  that  the 
American  &  British  company  thereafter  refused  to 
accept  or  pay  for  any  of  the  quicksilver  delivered 
under  the  contracts,  and  that  McNear,  Inc.,  had  been 
obliged  to  receive  and  pay  for  it,  the  quicksilver  be- 
ing sold  at  auction  at  a  loss  of  $111,606.93,  which, 
with  the  interest,  was  the  amount  of  the  verdict. 

In  its  defense  the  American  &  British  Manufactur- 
ing Co.  set  up  in  effect  that  the  contracts  and  assign- 
ments thereof  were  part  of  a  conspiracy  between 
McNear,  Inc.,  and  itself  to  obtain  a  monopoly  of 
quicksilver  and  sell  it  at  an  unreasonable  profit,  in 
violation  of  the  common  law,  of  the  statutes  of  Cali- 
fornia and  of  the  Sherman  Anti-Trust  Act.  Further, 
it  claimed  that  the  contracts  were  ultra  vires  the 
American  &  British  companJ^ 

From  the  facts  adduced  it  appears  that  McNear, 
Inc.,  was  an  old-established  concern  of  San  Fran- 
cisco, carrying  on  a  large  business  as  a  general  ship- 
ping and  commission  merchant  on  the  Pacific  Coast, 
handling  merchandise  in  large  quantities  by  ship- 
load and  carload  lots,  buying  and  selling  on  its  own 
account  and  as  agent  for  others,  engaged  in  charter- 
ing cargo  ships,  "shipping  to  the  Orient  and  Europe, 
merchandise  of  any  kind."  The  business  was  found- 
ed and  built  up  by  G.  W.  McNear,  Sr.,  and  was  in- 


coi-porated  in  1908.  The  court  found  that  the  trans- 
actions in  the  present  case  were  carried  on  by  John 
A.  i\IcNear,  its  vice-president,  and  that  Joseph  H. 
Hoadley  acted  as  agent  of  and  in  behalf  of  the  Amer- 
ican &  British  Manufacturing  Co. 

How  the  Plan  Was  Developed 

The  record  shows  that  John  A.  McNear  met 
Joseph  H.  Hoadley  in  New  York  in  December,  1916. 
Mr.  and  Mrs.  Hoadley  entertained  I\Ir.  and  Mrs.  Mc- 
Near at  dinner  one  evening,  and  during  that  enter- 
tainment, as  McNear,  Inc.,  claims,  Mr.  Hoadley  in- 
tentionally "planted"  in  the  mind  of  Mr.  McNear 
that  he  had  intimate  relations  with  some  body  of 
men  which  he  called  indefinitely  the  Russian  syndi- 
cate. Reference  in  the  testimony  is  made  to  this 
group  as  the  "Russians,"  the  "Russian  representa- 
tives," and  the  "Russian  syndicate."  On  Jan.  6,  1916, 
after  his  return  to  San  Francisco,  Mr.  McNear  re- 
ceived this  telegram  from  Mr.  Hoadley  in  New  York : 

"Put  yourself  in  touch  with  controlling  interests 
to  purchase  output  of  1916  of  quicksilver  of  follow- 
ing producers.  Act  quick.  Wire  fully  18  East 
Eighty-second  St.  Will  care  for  your  interests. 
Want  number  of  flasks,  price,  and  monthly  deliveries. 
Cet  ten  days  to  accept:  New  Idria  mine,  San  Benito 
County ;  New  Almaden  and  Guadaloupe,  Santa  Clara ; 
Oceanic,  San  Luis  Obispo;  St.  John's,  Solano;  Oat- 
hill,  Napa;  Mercy,  Fresno;  Great  Western,  Lake 
County;  Parkfield,  Monterey;  Wonder,  Hernandez, 
San  Benito;  Cambria,  Karl,  San  Luis  Obispo;  Los 
Prietos,  Santa  Barbara ;  Phoenix,  Santa  Clara ;  Great 
Eastern,  Sonora;  Reed,  Yolo." 

Under  these  instructions,  Mr.  McNear  began  in- 
vestigations and  studies  of  this  industry  in  order  to 
carry  out  the  plans  now  materializing.  The  infor- 
mation received  by  the  court  was  that  quicksilver 
or  mercury  is  used  in  making  certain  chemical  and 
medicinal  drugs,  in  the  manufacture  of  certain  kinds 
of  paint,  of  thermometers,  barometers,  and  other 
articles,  but  much  more  extensively  in  the  manufac- 
ture of  fulminate  of  mercury.  This  latter  product 
is  indispensable  in  tlie  manufacture  of  cartridges 
and  the  primers  of  other  ammunition.  In  this  coun- 
try quicksilver  was  produced  chiefly  in  California, 
though  some  came  from  Texas  and  small  quantities 
from  other  western  states.  Outside  of  the  United 
States,  the  chief  sources  of  supply  were  from  mines 
in  Spain  and  Austria. 

The  demand  for  quicksilver  was  greatly  inci'eased 
with  the  beginning  of  the  war.  This  war  closed  the 
Austrian  mines  to  all  the  world  outside  of  the  Cen- 
tial  Powers.  The  British  controlled  the  output  of 
the  Spanish  mines,  and  placed  an  embargo  upon  the 
exportation  of  quicksilver  from  Great  Britain.  The 
mineral  is  sold  on  the  market  by  flasks,   and   so 
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priced;  the  flask  being  an  iron  case  about  twelve 
inches  high  with  a  screw  stopper  and  containing 
about  seventy-five  pounds  of  quicksilver. 

Monopojy  of  California  Production  Sought 

After  a  thorough  investigation  and  study  of  the 
situation,  Mr.  McNcar  reported  to  Mr.  Hoadley.  He 
found  that  the  yearlj'-  output  of  quicksilver  in  this 
country  was  between  18,000  and  20,000  flasks,  and 
that  from  15,000  to  16,000  of  these  flasks  came  from 
California;  and  that  the  list  of  mines  mentioned  in 
the  telegram  of  Jan.  6.  1916,  embraced  about  all  the 
large  producers  of  quicksilver.  Following  this  tele- 
gram there  was  a  large  numter  of  communications 
between  the  parties  in  regard  to  securing  control  of 
the  output  of  various  mines  for  1916.  These  com- 
munications were  largely  by  means  of  telegrams  and 
conversations  over  the  telephones,  almost  daily, 
though  letters  were  used  to  some  extent. 

The  market  price  of  quicksilver  on  Jan.  6,  1916, 
was  about  $150  per  flask.  Thereafter  the  price  rose 
rapidly,  until  it  reached  $275  and  $300  per  flask  be- 
tween Jan.  26  and  Feb.  15.  As  a  result  of  the  nego- 
tiations of  Mr.  McNear  the  company  which  he  repre- 
sented procured  an  agreement  for  the  sale  to  the 
American  &  British  IManufacturing  Co.  of  the  total 
output  of  the  New  Idria  mine,  the  largest  producer 
in  California.  Its  estimated  production  was  7,500 
flasks  per  year,  with  a  possible  production  of  10,000 
flasks.  This  contract,  however,  did  not  become 
effective,  because  of  the  failure  of  the  American  & 
British  Manufacturing  Co.,  for  whom  Mr.  Hoadley 
was  acting,  to  furnish  the  required  guaranty  of  per- 
formance. 

Mr.  McNear  also  negotiated  with  the  o\\Tiers  of 
other  mines,  and  progi'ess  was  made  toward  securing 
options  upon  the  output  of  a  number  of  smaller 
mines.  Mr.  McNear,  through  his  dealings  with  Mur- 
ray Innes,  obtained  the  contracts,  which  are  involved 
in  the  suit,  for  the  output  of  the  Oceanic  mine,  the 
third  largest  producer  in  California.  Mr.  Innes  re- 
fused to  execute  these  contracts  with  the  American 
&  British  Manufacturing  Co.  without  a  satisfactory 
guaranty  that  the  contracts  would  be  kept  on  the 
part  of  that  company.  After  a  series  of  promises 
on  the  part  of  the  American  &  British  Manufactur- 
ing Co.  to  furnish  a  satisfactory  guarantor,  which 
promises  it  did  not  keep,  in  order  to  prevent  a  failure 
of  the  negotiations  McNear,  Inc.,  took  the  contracts 
in  its  own  name,  and  was  allowed  a  rebate  or  con- 
cession on  the  price  of  the  quicksilver  by  Innes. 
The  Assignment  of  Contracts 

According  to  the  testimony,  the  facts  relating  to 
the  rebate  were  communicated  to  the  American  & 
British  Manufacturing  Co.  and  approved  by  its 
agent,  Mr.  Hoadley.  The  American  &  British  com- 
pany received  assignments  of  these  contracts,  and 
assumed  the  obligation  of  receiving  the  quicksilver 
from  the  seller  and  paying  for  it.  Soon  after  this 
time,  according  to  the  evidence,  the  British  govern- 
ment permitted  two  sliipments  of  quicksilver  to  be 
made  to  this  country,  of  about  2,000  and  1,000  flasks, 
respectively,  upon  the  urgent  requests  of  certain 
large  manufacturers  of  ammunition  who  were  users 


the  eflfect  of  the  monopoly  aimed  at  by  such  com- 
bination or  conspiracy  would  be  to  check  or  to  hinder 


of  fulminate  of  mercury.  These  shipments  caused  a 
rapid  decline  in  the  market  price  of  quicksilver, 
which  in  the  month  of  August,  1916,  reached  $68 
per  flask.  For  the  remaining  months  of  1916  the 
price  fluctuated  l)etween  $70  and  $80  per  flask.  The 
American  &  British  company  failed  to  keep  its  agree- 
ments named  in  the  assignments  of  the  contracts, 
and  McNear,  Inc.,  was  obliged  to  receive  and  pay 
for  the  output  of  the  Oceanic  mine  as  delivered, 
which  quicksilver  it  aftei-ward  resold  at  a  loss. 

The  principal  issue  betM'een  the  parties,  said  the 
court,  was  that  these  contracts  were  entered  into 
between  them  in  furtherance  of  an  illegal  combina- 
tion to  acquii'e  all  or  a  large  part  of  the  output  of 
quicksilver  for  the  year  1916,  for  the  puiTJOse  of 
ci-eating  a  monopoly  in  the  mineral,  thus  acquiring 
the  power  to  control  the  price  of  that  commodity, 
with  the  intention  of  enhancing  the  price  to  their 
owTi  profit  and  to  the  detriment  of  the  public.     If 

by  si 
ck  or 

the  natural  and  fi'ee  flowing  of  trade  and  commerce 
between  the  states  it  would  be  in  violation  of  the 
Sherman  Anti-Trust  Act,  which  provides  as  follows : 

"Every  contract,  combination  in  the  form  of  trust 
or  othenvise,  or  conspiracy,  in  restraint  of  trade  or 
commerce  among  the  several  states,  or  with  foreign 
nations,  is  hereby  declared  to  be  illegal."  (U.  S. 
Comp.  St.  No.  8820.) 

Agreement  to  Control  Product  and  Raise  Price 
Declared  Elegal 

Said  the  court:  "The  contracts  sued  upon  were 
to  be  performed  in  California:  yet  if  the  contention 
of  the  defendant  is  established  that  they  were  part 
of  an  illegal  combination  to  secure  control  of  the 
product  and  raise  the  price  of  quicksilver  to  all  buy- 
ers in  the  United  States,  then  such  contracts  come 
within  the  prohibition  of  the  Sherman  Act." 

On  the  issue  of  the  illegality  of  the  contracts 
McNear,  Inc.,  contended  that  the  transactions,  relat- 
ing to  the  purchase  of  the  1916  output  of  quicksilver, 
were  such  that  the  only  inference  properly  to  be 
drawn  from  them  was  that  McNear,  Inc.,  was  un- 
aware of  any  illegal  purpose  on  the  part  of  the 
American  &  British  Manufacturing  Co.,  and  that 
if  the  last-named  company  had  such  illegal  intent, 
McNear,  Inc.,  was  not  a  party  to  it  nor  combined 
with  the  American  &  British  company  to  promote 
it.  Further,  it  contended  that  the  acts  and  puiTJOses 
of  McNear,  Inc.,  were  plainly  those  of  an  agent  ar- 
i-anging  for  the  purchase  of  a  commodity  on  behalf 
of  a  principal  who  is  seeking  to  supply  the  legiti- 
mate requirements  of  a  ready  customer  or  cus- 
tomers; namely,  the  Russian  government  and  per- 
h.aps  the  Canadian  government. 

As  against  this,  the  American  &  British  company 
contended  tiie  evidence  showed  tliat  the  pui-pose  of 
that  company  was  to  create  an  illegal  monopoly  in 
quicksilver  and  that  McNear,  Inc.,  was  well  aware 
of  such  purpose,  and  combined  with  it  to  promote 
such  with  the  expectation  of  sharing  in  the  profits. 

The  Supreme  Court  found  that  the  trial  court  in- 
structed the  jury  that  there  was  no  evidence  of  a 
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conspiracy  between  the  parties  to  control  or  fix 
prices  or  to  restrain  trade.  To  this  it  took  excep- 
tions. It  said  in  order  to  justify  the  finding  of  a  con- 
spiracy it  is  not  necessary  that  the  proof  should 
be  by  direct  evidence.  The  jury  may  base  such  find- 
ing upon  inferences  fairly  to  be  di"a\\Ti  from  the  facts 
and  circumstances  in  evidence,  when  the  inferences 
amount  to  more  than  a  conjecture  and  are  of  such 
a  conclusive  nature  as  to  furnish  the  burden  of  proof 
required.  Citing  a  Federal  case,  the  court  said:  "It 
is  not  necessary  to  establish  the  conspiracy  by  direct 
evidence.  Conspirators  do  not  go  out  upon  the  public 
highways  and  proclaim  their  purpose ;  their  methods 
are  devious,  hidden,  secret,  and  clandestine.  It  is 
enough  that  they  have  a  common  purpose  to  defraud, 
and  that  they  act  together  for  that  purpose.  It  is  not 
necessary  that  a  formal  agi-eement  be  proved;  it  is 
sufficient  if  the  testimony  shows  that  the  parties  are 
acting  together  understandingly  to  accomplish  the 
same  unlawful  purpose,  even  though  individual  con- 
spirators may  do  acts  in  furtherance  of  the  common 
unlawful  design  apart  from  and  unknown  to  the 
others.  It  is  manifest,  therefore,  that  in  many  and, 
indeed,  in  most  cases  of  conspiracy,  the  corrupt 
agreement  is  proved  by  circumstantial  evidence." 

The  coiu't  said  it  was  clear  that  it  cannot  be  said 
as  a  matter  of  law  there  was  no  legal  evidence  be- 
fore the  jury  upon  which  they  could  find  a  con- 
spiracy to  obtain  an  illegal  monopoly  with  the  intent 
to  restrain  trade.  The  court  then  discussed  the 
abilities  and  experiences  of  Mr.  Hoadley  and  Mr. 
McNear  and  circumstances  surrounding  their  trans- 
actions. "The  plaintiff"  has  urged,"  said  the  court, 
"that  Mr.  McNear  was  flattered  by  the  social  atten- 
tions paid  to  him  by  Mr.  Hoadley  during  his  visit  to 
New  York,  and  that  in  some  way,  by  what  is  termed 
the  'glamour'  of  Mr.  Hoadley's  personality,  he  was 
deprived  of  the  power  of  understanding  Mr.  Hoad- 
ley's purposes.  If  such  influence  should  be  found 
to  exist,  the  influence  might  not  appear  unreasonable 
to  some  minds  that  because  of  this  Mr.  McNear 
might  be  more  readily  inclined  to  follow  the  lead  of 
Mr.  Hoadley  and  to  have  confidence  in  the  ultimate 
success  of  his  schemes.  Mr.  McNear  appears  to  have 
been  a  man  of  long  experience  in  large  affairs.  He 
became  active  in  his  father's  large  interests  in  1882, 
and  for  a  number  of  years  had  charge  of  the  Liver- 
pool office  of  the  fii'm.  It  appears,  as  far  as  the 
evidence  goes,  that  his  business  experience  had  been 
as  great  as  that  of  Mr.  Hoadley,  and  that  he  un- 
doubtedly had  knowledge  of  the  methods  of  specu- 
lation, the  nature  of  corners,  the  power  to  enhance 
prices  which  comes  from  the  complete  or  partial  con- 
trol of  a  commodity,  the  demand  for  which  is  greater 
than  the  supply  and  that  he  was  familiar  with  the 
means  usually  employed  to  acquire  such  control  of 
a  commodity,  and  thus  to  obtain  the  unreasonable 
profit  which  such  control  made  possible.  There  can 
be  no  question  that  he  undertook  to  assist  the  de- 
fendant in  obtaining  as  far  as  possible  control  of 
all  the  quicksilver  production  for  1916  in  California, 
and  that  he  was  informed  that  Mr.  Hoadley  desired 
to  acquire  control  of  that  product  in  other  states. 


"On  Mr.  McNear's  part  it  was  urged  that  he  sup- 
posed the  control  was  for  the  legitimate  pui-pose  of 
supplying  the  need  of  the  Russian  government. 
There  is  evidence  from  which  it  might  be  found  that 
this  was  not  so,  and  that  he  had  ample  notice  from 
Mr.  Hoadley,  by  telegrams  and  telephone  communi- 
cations, that  the  latter  had  no  contract,  agreement, 
or  understanding  with  any  representatives  of  the 
Russian  government,  but  that,  without  success,  he 
was  attempting  to  obtain  some  agreement  whereby 
he  might  sell  to  such  representatives  the  quicksilver 
over  which  he  had  acquired  control  at  the  greatly  ad- 
vanced prices  which  his  manipulations  had  produced. 
And  it  might  be  found,"  continued  the  court,  "that 
it  was  from  the  Russians,  equally  with  the  others 
who  might  need  quicksilver,  that  the  defendant  was 
looking  to  obtain  the  gi'eat  and  unreasonable  profit 
which  would  arise  from  a  complete  or  partial  con- 
trol of  the  limited  supply  of  that  commodity. 

"It  is  obvious  that  the  profits  of  such  an  illegal 
monopoly  as  is  alleged  can  only  be  secured  by  dis- 
posing, of  the  commodity  acquired  at  the  enhanced 
price  which  the  monopolist  is  in  a  position  to  com- 
mand. Such  price  can  be  obtained,  where  possible 
at  all,  from  those  whose  necessity  compels  them  to 
purchase.  It  is  represented  that  the  Russians  were 
in  great  need  of  quicksilver ;  then  they  might  be  re- 
garded as  the  readiest  and  most  convenient  victims ; 
but  the  scheme,  if  it  existed,  is  no  less  in  restraint 
of  trade  and  illegal  because  its  authors  hoped  to  re- 
ceive a  large  part  of  their  um-easonable  profits  from 
the  Russians  rather  than  from  the  thermometer 
manufacturers,  drug  makers,  or  American  makers  of 
ammunition.  The  illegality  consists  in  the  intent  to 
establish  a  monopoly  and  control  prices.  The  con- 
spirators' plan  for  gathering  in  the  profit,  in  the  con- 
templation of  law,  is  merely  an  unimportant  detail. 
It  appeared  that  the  New  York  market  fixed  the 
prices  for  quicksilver  throughout  the  country. 

Evidence  of  Monopolistic  Control 

"Tliere  was  evidence  that  while  Mr.  McNear  was 
working  in  California  to  obtain  control  of  the  sup- 
ply, Mr.  Hoadley,  within  the  knowledge  of  Mr. 
McNear,  was  endeavoring  to  sustain  the  price  of  the 
commodity  in  New  York.  There  were  several  tele- 
grams to  substantiate  this.  One  telegi'am  to  McNear 
ended,  'wish  to  sustain  price  unless  it  interferes  with 
your  work  to  control  product.'  In  one  of  his  letters 
to  Hoadley  he  wrote,  'With  the  position  I  put  you  in 
on  the  New  Idria  contract  and  the  Oceanic,  and  with 
the  New  Almaden  tied  up  as  you  say,  it  strikes  me 
that  you  hold  a  very  strong  position;  in  fact,  that 
you  have  the  matters  in  your  hands.'  In  his  testi- 
mony Mr.  McNear  said  Mr.  Hoadley  expected  the 
market  on  quicksilver  to  go  as  high  as  $500  or  $600." 

The  court  said  that  upon  the  conflicting  evidence 
as  to  the  existence  of  a  conspiracy  between  the  par- 
ties, the  issue  should  have  been  submitted  to  the 
jury.  Further,  the  trial  court  instructed  the  jury 
that  thei'e  were  no  provisions  in  the  contracts  in  suit 
which  violated  any  statute  against  restraints  in 
trade  and  monopolies,  and  that  the  Federal  statute 
(the  Sherman  Act)  does  not  apply  to  an  act  between 
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private  parties  unless  the  contract  sued  on  itself  con- 
tains provisions  in  violation  of  that  statute.  This 
was  reversible  error,  the  court  held,  because  it  took 
from  the  jury  the  determination  of  the  issue 
whether  or  not  said  contracts  were  invalid  because 
in  violation  of  the  Sherman  Act.  Such  contracts' 
should  be  found  to  be  illegal,  said  the  court,  if  they 
were  entered  into  in  furtherance  of  a  combination 
which  was  itself  illegal  under  the  act,  although  the 
contracts  on  their  face  contained  no  provision  indi- 
cating such  illegality. 

U.  S.  Supreme  Court  Ruling 

In  another  case  the  Supreme  Court  of  the  United 
States  said  on  this  point  of  law :  "It  is  not  essential 
that  these  contracts,  considered  singly,  be  unlawful 
as  in  restraint  of  trade.  So  considered  they  may  be 
wholly  innocent.  Even  acts  absolutely  lawful  may 
be  steps  in  a  criminal  plot." 

McNear,  Inc.,  further  contended  that  individuals 
cannot  set  up  a  public  law  as  the  Sherman  Act  in 
defense  against  private  contracts  as  here  sued  upon. 
That  contention  is  unsound,  the  court  declared. 
Courts  will  not  inforce  contracts  which  are  tainted 
with  illegality.  The  U.  S.  Supreme  Court  said  in  an- 
other case  on  this  point:  "In  such  cases  the  aid  of 
the  coui't  is  denied,  not  for  the  benefit  of  the  de- 
fendant, but  because  public  policy  demands  that  it 
should  be  denied  without  regard  to  the  interests  of 
individual  parties." 

Concluding  its  holdings  on  the  point  found  to  be 
cause  for  a  reversal,  and  remanding  the  case  for  a 
new  trial,  the  court  said  the  question  should  have 
been  submitted  to  the  jury  as  to  whether  there  was 
an  illegal  conspiracy  between  these  parties  to  create 
a  monopoly  and  restrain  trade  in  violation  of  the 
Sherman  Act.  If  it  should  be  found  that  there  was, 
then  the  contracts  sued  upon  were  clearly  in  further- 
ance of  that  conspiracy,  and  the  illegality  by  reason 
of  the  violation  of  the  Federal  statute  is*  inherent  in 
the  contracts,  said  the  court. 


Tomboy  Gold  Mines  Co.,  Ltd. 

The  annual  report  of  the  Tomboy  Gold  Mine  Co., 
Ltd.,  for  the  year  ended  June  30,  1919,  states  that 
in  the  Argentine  property  47  ft.  of  drifting  was 
performed  on  the  1,750-ft.  level.  The  drift  has  been 
advanced  a  total  of  434  ft.,  disclosing  an  ore  streak 
averaging  3.8  ft.  in  wdth,  assaying  $4.83  in  gold 
and  silver,  5  per  cent  lead,  3  per  cent  zinc,  and  2 
per  cent  copper.  Of  the  155,334  tons  milled  during 
the  year,  the  Argentine  mine  furnished  nearly  28,- 
000  tons,  or  about  18  per  cent.  The  ore  reserves 
of  the  Argentine,  as  of  June  30,  are  estimated  at 
200,000  tons,  of  which  100,000  is  ore  broken  in  the 
stopes.  It  is  believed  that  the  extension  of  the  ap- 
plication of  flotation  processes  to  the  treatment  of 
complex  ores,  and  the  i-efinement  of  the  process 
along  selective  lines,  will  result  in  such  an  improve- 
ment in  the  recovery  of  the  baser  content  of  the  Ar- 
gentine ores  that  it  will  be  possible  to  include  in  the 
company's  oi-e  reserves  a  considerable  section  of  the 
vein  that  hitherto  has  not  been  amenable  to  present 
metallurgical  methods.    If  the  operation  of  the  flota- 


tion plant,  now  rapidly  nearing  completion,  confirms 
the  results  of  almost  all  previous  tests,  the  reserves 
of  the  old  Argentine  mine  will  be  largely  added  to, 
and  its  contribution  to  the  total  tonnage  should  be 
more  nearly  50  per  cent  than  the  18  per  cent  of  the 
past  year. 

Developments  for  the  year  in  the  Montana  mine 
aggregated  1,378  ft.  and  consisted  of  856  ft.  of 
drifting,  382  ft.  of  raises,  and  140  ft.  of  crosscut. 
This  low  record,  compared  to  previous  perfoiTnances, 
can  be  accounted  for  by  the  unprecedented  shortage 
and  corresponding  inefficiency  of  mine  labor  that 
prevailed  throughout  the  year.  For  extended  peri- 
ods during  the  year,  it  was  not  only  impossible  to 
perform  any  advance  work,  but  the  lack  of  skilled 
labor  prevented  the  care  and  upkeep  of  the  under- 
ground workings,  which  the  soft  character  of  the 
walls  of  the  Montana  vein  so  urgently  demands.  As 
a  consequence.,  the  company  is  now  obliged  to  catch 
up  and  retimber  many  parts  of  the  mine. 

The  mine  is  in  good  working  condition,  and  fui-- 
nished  a  little  more  than  82  per  cent  of  the  total 
tonnage  milled  during  the  year.  Of  the  856  ft.  of 
di-ifting  in  the  Montana  mine,  552  ft.  was  performed 
in  the  north  drift  of  the  Virginius  vein.  Of  the  552 
ft.  of  development  reported  as  performed  on  the 
Virginius  vein  448  ft.  consisted  of  drifting  on  the 
new  or  faulted  portion  of  the  vein.  For  this  dis- 
tance, an  ore  streak  was  disclosed  averaging  2  ft. 
wide,  and  assaying  $10  in  gold  and  silver,  mostly 
silver,  5  per  cent  lead,  and  a  considerable  content  in 
zinc.  The  present  north  face  shows  an  ore  streak 
1  ft.  wide  of  low-grade  ore.  A  hanging-wall  ci'oss- 
cut  in  the  Montana  vein  at  Chute  147  on  the  Ophir 
.level  was  advanced  10  ft.  and  cut  what  appeared  to 
be  a  separate  vein,  from  6  to  8  ft.  in  width  and  as- 
saying from  $10  to  $12  in  gold  and  silver.  Di'ifts 
on  the  vein  in  both  directions,  however,  gradually, 
turned  into  the  main  foot-wall  diift,  and  a  stope, 
following  the  incline  of  the  vein,  eventually  broke 
into  the  stope  on  the  old  or  foot-wall  ore  streak.  The 
reserves  of  the  Montana  mine,  exclusive  of  the  Sid- 
ney and  Virginius  veins,  are  estimated  at  300,000 
tons,  of  which  150,000  tons  is  broken  in  the  stopes. 

The  net  result  of  the  year's  operations  has  been 
more  unfavorable  than  that  of  any  other  year  for 
over  a  decade  and  a  half.  The  unusual  economic  and 
industrial  conditions  prevailing  during  the  last 
month  of  the  war,  and  the  first  month  of  the  recon- 
struction period,  have  been  the  indirect  underlying 
factors  in  the  comparatively  unprofitable  I'esults. 

The  cyanide  plant  treated  122,624  tons  of  tailings, 
recovering  therefrom  bullion  valued  at  $158,222.61 
and  slag  to  the  value  of  $2,967.08,  or  a  total  value  of 
$161,189.69,  at  a  cost  of  $1,131  per  ton,  and  yielding 
a  net  profit  of  $0,183  per  ton  of  tailings  treated.  The 
mill  crushed  155,334  dry  tons,  yielding  bullion  worth 
$265,796.55  and  concentrates  worth  $437,712.77. 
The  total  yield  was  $864,699.01,  or  $5.56  per  ton. 
The  loss  on  boarding  houses,  rents,  and  similar 
charges  amounted  to  $8,745.52.  The  total  expenses 
amounted  to  $781,396.46,  or  $5.03  per  ton.  The 
profit  was  $74,557.03. 
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The  East  Tintic  District,  Utah 

Persistent  Prospecting  Has  Developed  a  Mine  at  1,200  Ft.  Depth — Geology  of  the  Area  and  Char- 
acter of  the  Ore — Heat  and  Sulphurous  Gases  Encountered  in  Shaft  Sinking 

BY   L.    H.    GOODWIN 

Mining  Engineer.  42  Broadway,  New  York  City 

Written  exclusively  for  The  Journal 


A  COMPARATIVELY  new  mining  area  is  being 
prospected  and  developed  in  the  East  Tintic 
district  of  Utah.  Its  history  is  similar  to  that 
of  many  sections  adjoining  old  and  productive  min- 
ing camps.  It  was  shunned  for  years  by  prospectors 
and  geologists  alike,  as  they  reasoned  that  the  ge- 
ology was  entirely  different  from  that  of  the  adjoin- 
ing mineralized  area  and  that  prospecting  was  not 
warranted.  Finally,  one  courageous  operator  ques- 
tioned the  correctness  of  that  deduction,  decided 
that  development  was  justified,  and  backed  his  judg- 
ment with  money  and  labor. 

The  first  results  were  not  encouraging.     In  fact, 
work  was  carried  on  at  intervals  over  the  period  of 


ing  companies  have  been  courageous,  and  present 
indications  are  that  if  more  mines  are  not  finally 
developed  in  the -district  it  will  not«be  because  of  the 
unwillingness  of  mining  men  to  spend  funds  in  the 
work  of  finding  them. 

Near  the  $200,000,000  Tintic  District 
The  East  Tintic  district  is  situated  about  three 
miles  east  of  the  town  of  Eureka  and  the  center  of 
the  Tintic  silver-lead  district.  Geologically  as  well 
as  geographically  it  may  be  considered  a  part  of  the 
older  district.  The  mines  of  the  main  Tintic  area 
generally  occur  in  the  eroded  upturned  edges  of  the 
westerly  limb  of  a  sjoicline,  whereas  the  new  area 
is  underlain  by  the  easterly  limb  of  the  same  syncline. 


VIEW  OF  THE  TINTIC  STANDARD   MINE 


a  decade  without  uncovering  consistent  orebodies, 
although  occasional  favorable  indications  and  small 
ore  occuiTences  sufficed  to  keep  hope  alive.  Finally, 
a  body  of  good  ore  was  found  in  the  summer  of  1916 
at  a  depth  of  about  1.200  ft.,  and  later  work  proved 
the  existence  of  a  real  mine.  This  property  has  con- 
tinued to  develop  in  a  satisfactory  manner,  and  its 
success  has  led  to  a  better  realization  of  the  possi- 
bilities of  the  district.  Prospecting  work  by  other 
companies  became  more  intensified  until  a  moderate 
and  orderly  boom  was  experienced  during  1919. 
Prospecting  at  Depth  Essential 
Surface  indications  of  orebodies  are  slight  or  en- 
tirely lacking,  and  prospecting  must  be  done  by 
means  of  shafts  sunk  more  or  less  at  random  and 
continued  to  an  indefinite  depth  until  the  ore  hori- 
zon is  reached.  Moreover,  after  the  possible  mineral- 
ized zone  is  reached  there  still  remains  the  usual 
mining  hazard  connected  with  the  discovery  of  ore, 
so  that  it  must  be  admitted  that  prospecting  condi- 
tions are  difficult.     Despite  this  handicap,  prospect- 


The  new  camp  is  connected  with  Eureka  by  good 
automobile  roads,  and  the  older  town  is  still  the 
supply  point  and  central  headquarters  for  the  new 
district.  All  ore  shipped  has  been  hauled  by  trucks 
to  a  siding  on  the  Denver  &  Rio  Grande  R.  R.,  but 
a  branch  line  into  the  new  district  is  now  nearing 
completion. 

The  Tintic  district  is  about  sixty  miles  south  of 
Salt  Lake  City,  and  is  tapped  by  both  the  Denver 
&  Rio  Grande  and  the  Salt  Lake  routes.  It  has 
produced  metals  of  a  gross  value  of  close  to  $200,- 
000,000,  in  silver,  gold,  lead,  copper,  and  zinc.  It  is 
a  district  of  many  mines  and  of  complex  ores,  and  in 
earlier  days  possessed  several  metallurgical  plants, 
but  at  present  its  products  are  shipped  to  smelters  in 
Salt  Lake  Valley.  Although  worked  since  1869,  it 
is  still  CT'edited  with  a  large  annual  production,  and 
it-is  doubtful  if  any  other  area  of  comparable  extent 
in  this  country  has  as  many  active  shipping  mines. 

That  the  new  district  will  develop  as  many  or  as 
rich  mines  as  did  the  old  is   too   much   to   expect. 
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Prospecting  has  not  yet  advanced  sufficiently  to 
permit  judging  the  question  intelhgently.  The  same 
series  of  sediments  exist  in  both  districts,  and  it  is 
also  probably  true  that  the  new  district  is  traversed 
by  the  same  series  of  fractures  which  produced  the 
orebodies  of  the  old.  Whether  the  fissures  will  be 
as  numerous  and  as  prolific  of  ore  deposits  remains 
to  be  demonstrated.  That  a  few  more  mines  will  be 
developed  appeal's  entirely  possible. 
Geology  Characterized  by  Early  Sediments  Cut  by 
Late  Intrusives 
Geologically,  th*e  area  is  composed  of  Paleozoic 
sediments  cut  by  igneous  rocks  of  Tertiai'y  age.  The 
sediments  comprise  6,000  ft.  of  quartzite,  overlain 
by  7,000  ft.  of  limestone,  the  latter  including  a  little 
shale.  The  igneous  occurrences  are  intrusions  of 
rhyolite  porphyry  and  monzonite  and  effusive  rhy- 
olites,  latites,  and  andesites.  The  geology  of  the 
Tintic  district  has  been  fully  covered  by  the  Geologi- 
cal Survey',  but  as  the  field  work  for  the  report  was 


ive  rock.  This  is  the  factor  which  makes  prospect- 
ing difficult  and  expensive,  as  the  ores  occur  in  the 
sediments,  and  in  most  places  a  rhyolite  capping 
several  hundred  feet  thick  must  be  pierced  by  shafts 
before  the  possible  ore  horizon  can  be  reached. 

The  Tintic  mines  are  in  monzonite,  dolomite,  and 
limestone,  but  the  monzonite  deposits  were  not  rich 
and  the  sediments  furnished  the  bulk  of  the  produc- 
tion. The  mines  in  the  sedimentary  formations  as 
a  rule  developed  their  ores  in  the  vicinity  of  the 
junction  of  a  generally  north-south  trending  system 
of  fractures  with  a  generally  east-west  system  of 
"cross  breaks,"  as  they  are  universally  termed  in 
local  parlance.  That  is,  ore  channels  were  deter- 
mined by  the  intersection  of  two  fractures,  and  the 
ores  made  along  one  or  the  other  of  the  fractures. 

In  the  East  Tintic  district  it  is  expected  that  ores 
may  occur  in  much  the  same  way.  At  the  Eureka 
Lily  mine,  formerly  operated  by  the  East  Tintic 
Development  Co.,  two  systems  of  fractures  which 
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FIG.   1.     EAST- WEST  GEOLOGIC  STEUCTURE  SECTION  THROUGH  TINTIC  AND  EAST  TINTIC  DISTRICTS,  UTAH 


done  in  1911  to  1914,  before  the  east  side  of  the  dis- 
trict had  been  prospected  to  any  considerable  extent, 
it  received  relatively  little  attention.  Shortly  before 
the  report  was  published,  however,  G.  F.  Loughlin 
reviewed  the  new  developments  at  East  Tintic,  and 
several  pages  were  devoted  to  the  district. 

Fig.  1  shows  a  geologic  structure  section  which 
has  been  adapted  from  the  Government  report.  This 
section  was  made  in  an  approximately  east-west  di- 
rection through  the  central  portion  of  the  district. 
The  ore  zones  in  the  Tintic  district  have  a  general 
north-south  trend,  and  the  approximate  positions  of 
the  various  zones  were  projected  onto  this  section, 
in  order  to  give  a  correct  idea  of  the  location  of  the 
East  Tintic  mines  with  respect  to  those  of  the  older 
district.  It  may  be  noted  that  over  most  of  the  dis- 
trict, at  the  point  where  the  section  was  taken,  the 
sediments  are  covered  by  a  layer  of  rhyolite.  To  the 
north  of  this  section  the  entii-e  sui'face  is  capped 
with  rhyolite;  to  the  south  there  is  less  of  the  effus- 


■Profeasional  Paper  107,  Geology  and  Ore  Deposits  of  the  Tintic  Mlnlnc 
District,  Utah,  by  Waldemar  Lindgren  and  G.  F.  Loushlin,  191S. 


correspond  closely  to  the  Assuring  on  the  west  side 
have  been  recognized,  and  some  ore  has  been  found 
occurring  in  much  the  same  way  as  in  the  older 
mines.  The  principal  mine  of  the  new  district,  how- 
ever, developed  its  ore  along  a  north-south  fault  at 
the  contact  of  a  shale  with  the  underlying  quartzite. 
It  may  be  questioned  whether  the  contact  was  a  de- 
ciding factor  in  ore  deposition.  It  may  be  that  the 
contact  serves  to  obscure  the  controlling  influence, 
and  that  the  deposit  is  of  the  usual  t>i)e  and  deter- 
mined by  two  intersecting  fissui-es. 

It  is  notable  that  the  ores  of  East  Tintic  are  sul- 
phides, whereas  those  of  the  west  side  mines  ai'e 
oxidized.  The  typical  ore  is  a  fine-grained  aggre- 
gate of  galena  and  tetrahedi-ite,  with  which  is  asso- 
ciated a  little  pyrite.  The  gangue  minerals  are 
mainly  quartz  and  barite.  The  proportions  of  the 
ore-bearing  minerals  vary  widely,  and  there  is  no 
fixed  ratio  between  the  lead  and  silver  content.  Cop- 
per occurs  only  in  small  amounts,  but  zinc  is  more 
abundant,  and  some  zinc  ore  has  been  shipped.  The 
water  level  is  deep,  below  present  openings. 
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Another  notable  feature  of  the  district  is  the  heat 
encountered  at  depth  in  all  shafts.  The  exact  de- 
gree of  temperature  is  not  known,  but  it  is  unusually 
high,  and  unless  free  ventilation  is  provided  the 
temperature  of  workings  soon  rises  to  approxi- 
mately 100  degrees  F.  The  high  heat  causes  rather 
unpleasant  working  conditions,  but  this  would  be 
felt  to  a  gi-eater  extent  in  prospecting  than  in  min- 
ing operations.  The  heat  is  doubtless  the  remnant 
of  comparatively  recent  volcanic  activity  in  the 
neighborhood.  Sulphurous  gases  are  also  pronounced, 
and  are  encountered  in  far  greater  amount  than 
would  be  expected  to  result  from  simple  oxidation 
processes. 

The  property  owned  by  the  Tintic  Standard  Min- 
ing Co.  has  been  the  most  active  of  the  district.  This 
company  was  incorporated  in  1907.  and  up  to  1916 
it  was  found  necessary  to  levy  nineteen  assessments 
of  one-half  a  cent  each  on  its  capitalization  (1,175,- 
000  shares  outstanding),  or  91  oc.  per  share,  and  an 


copper,  and  1,582  oz.  of  gold.  Production  in  1919 
was  about  50,000  tons,  and  the  management  expected 
the  1919  production  of  metals  to  exceed  the  produc- 
tion of  all  previous  years  combined. 

These  results  must  be  considered  very  satisfac- 
tory, and  it  is  hoped  that  the  persistence  and  the 
good  judgment  displayed  by  the  management  may 
be  rewarded  by  continued  successes.  The  early  oper- 
ations of  the  company  have  been  described  by 
George  H.  Ryan-. 

The  Eureka  Lily  mine,  which  adjoins  the  Tintic 
Standard  to  the  west,  has  a  shaft  nearly  1,400  ft. 
deep.  It  formerly  produced  some  ore,  and  is  said 
to  have  shipped  over  50  carloads  which  averaged 
about  42  per  cent  lead  and  3  oz.  of  silver  per  ton. 
This  ore  came  from  near  the  surface,  and  an  out- 
crop of  ore-bearing  material  may  be  seen  near  the 
shaft.  Recently,  considerable  development  work 
has  teen  done  at  depth,  and  favorable  indications 
and  small  quantities  of  ore  have  been  found. 


THE   EUREKA   LILY   MLNE.    EAST   TINTIC   DISTRICT,    UTAH 


apparent  total  of  $111,625.  It  has  since  paid  divi- 
dends totalling  over  $680,000,  which  does  not  include 
the  payment  made  in  December,  1919. 

The  property  consists  of  over  2,000  acres  and 
covers  a  long  stretch  of  the  ore  zone.  There  are  two 
shafts,  the  new  main  working  shaft  being  1,450  ft. 
deep.  The  other  shaft  is  1,700  ft.  south  of  the  main 
shaft  and  is  now  1,100  ft.  deep,  but  is  being  sunk 
to  the  1,450  ft.  level  by  contract.  Ore  was  first  found 
in  workings  to  the  north  from  this  latter  shaft,  and 
the  new  shaft  was  put  down  to  tap  the  orebodies 
more  directly  and  to  furnish  ventilation.  In  addi- 
tion to  the  shafts,  there  is  nearly  two  miles  of  di'ift- 
ing  and  other  openings. 

All  ore  has  been  developed  in  gi-ound  tributary  to 
the  1,250  ft.  and  1,350  ft.  levels  of  the  new  shaft. 
Only  about  700  ft.  of  di'ifting  has  been  done  on  each 
of  these  levels,  and  it  will  be  noted  that  the  orebodies 
opened  by  them  must  necessarily  have  been  of  good 
size  and  value,  as  they  were  the  only  source  of  reve- 
nue. Total  shipments  from  1915  to  1918,  inclusive, 
aggi-egated  58,495  dry  tons,  and  the  production  of 
metals  from  this  ore  is  stated  to  have  been:  1,900,- 
000  oz.  of  silver,  7,900,000  lb.  of  lead,  750,000  lb.  of 


The  shaft  passes  through  broken  limestone  until, 
at  a  depth  of  about  1,200  ft.,  it  encounters  the  un- 
derlying quartzite.  The  sediments  strike  north  and 
south,  and  dip  east  at  about  30  deg.  The  gi-ound 
is  cut  by  both  north-south  and  east-west  fissures,  as 
is  the  case  with  many  of  the  Tintic  mines.  The 
fractures  of  the  first  system  strike  about  N.  10 
deg.  E.,  and  dip  about  70  deg.  W.,  and  those  of  the 
second  system  strike  a  little  north  of  east  and  dip 
north  at  about  80  deg. 

The  Eureka  Bullion  is  another  active  prospect,  and 
is  situated  west  of  the  Lily.  It  has  a  shaft  over  800 
ft.  deep,  ^d  has  found  good  indications  of  ore.  Sev- 
eral other  prospects  ai-e  also  sinking  shafts. 


The  Difficulty  of  Getting  Phosphate  Rock  has  been  acute 
for  some  time  o\ving  to  reduced  output  in  North  Africa,  ac- 
cording to  the  U.  S.  Department  of  the  Interior.  From  this 
source  England  has  dra\\-n  most  of  her  supply,  and  there  is 
also  the  fact  that  France  has  been  retaining  more  for  her 
own  use  than  formerly.  Another  cause  is  the  shortage  of 
transportation  facilities  from  our  o%vn  Florida  field,  as  well 
as  a  dearth  in  production. 


'•■Description  of  the  Tintic  Standard  Mine,"  "Salt  Lake  Minlsc  Review." 
Oct,   30,  1916. 
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Mining  in  Washington 
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CAMP    BUILDINGS    AT    THE    SUNSET    COPPER     MINE 


SCENE    IN    MONTE    CRISTO    MINING    DISTRICT.    WASHINGTON 
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Helium' 


Methods   Evolved   Under   the  Stimulus  of  War  To  Be  Applied  to  Commerical  Production— 

Importance  of  Byproducts  Incidental  to  the  Processing  of  Natural  Gas  in  Helium 

Recovery — Bureau  of  Mines  Co-operating  With  Army  and  Navy 

BY    JOHN 
Written   exclusively 

DURING  the  Great  War  the  Army,  the  Navy, 
and  the  Bureau  of  Mines  conducted  a  joint 
program  for  the  separation  of  helium  from 
natural  gas.  In  the  attempt  to  obtain  helium,  three 
experimental  plants  were  erected,  and  the  three  pro- 
cesses involved  were  tested^  Of  these  plants,  two 
were  erected  at  Fort  Worth,  Tex.,  one  by  the  Linde 
Air  Products  Co.  and  one  by  the  Air  Reduction  Co. 
The  third  plant  was  established  at  Petrolia,  Tex.,  by 
the  Bureau  of  Mines,  to  try  out  a  new  process  for 
gas  separation  evolved  by  the  Jefferies-Norton  Cor- 
poration. This  third  process  gave  promise  of  produc- 
ing helium  at  a  cost  considerably  below  that  of  either 
of  the  other  companies,  but,  unfortunately,  the 
length  of  the  experimental  period  involved  is  consid- 
erably longer  than  that  of  the  other  two,  on  account 
of  the  fact  that  this  system  had  not  been  previously 
tried  on  a  large  scale,  as  was  the  case  with  those 
methods  employed  by  the  two  operating  companies. 
Experimentation  with  this  plant  is  still  in  progress. 


The  Great  War  Need  of  Helium 

During  the  war,  the  Army  and  Navy  were  faced 
by  the  necessity  of  producing  helium  quickly  in  large 
quantities.  The  Linde  experimental  plant  demon- 
strated that  it  was  possible  to  obtain  high  purity 
helium  in  quantity  by  the  process  there  employed. 
Therefore,  on  Oct.  22,  1918,  the  Navy  Department, 
acting  for  the  Anny  and  Navy,  entered  into  two  con- 
tracts with  the  Linde  Air  Products  Co. ;  one  for  the 
construction  of  a  plant  along  the  lines  already  tried 
out,  with  an  estimated  capacity  of  from  30,000  to 
40,000  cu.  ft.  of  helium  per  day,  and  another  contract 
providing  for  the  operation  of  this  plant  for  the  Gov- 
ernment by  the  Linde  Air  Products  Co.  The  com- 
pletion of  this  plant,  which  is  being  erected  at  Fort 
Worth,  Tex.,  has  been  considerably  delayed  on  ac- 
count of  the  disorganization  of  industry  following 
the  signing  of  the  armistice  and  the  natural  slowing 
up  of  all  Army  and  Navy  activities  until  a  perma- 
nent program  had  been  decided  upon,  but  the  appa- 
ratus to  be  furnished  by  the  Linde  Air  Products  Co. 
and  the  machinery  to  be  purchased  by  the  Govern- 
ment are  now  on  the  ground  awaiting  the  finishing 
touches  to  the  buildings,  and  when  they  are  installed 
the  plant  will  be  started  up.  It  is  hoped  that  opera- 
tions will  begin  by  April  1,  1920. 

A  pipe  line  104  miles  long  has  been  laid  from 
Petrolia  to  Fort  Worth,  Tex.,  to  supply  pure  Petrolia 
gas  to  the  Linde  plant  at  Fort  Worth,  and  this  has 
been  tested  and  found  satisfactory.  The  erection  of 
the  Linde  production  plant  at  Fort  Worth,  rather  than 
at  Petrolia,  Tex.,  was  made  necessary  because  the 

•Published  by  permission  of  the  Director,  U.  S.  Bureau  of  Mines. 

*A  discussion  of  the  three  processes  mentioned  has  already  been  pub- 
lished In  an  article  by  Dr.  Frederick  G.  Cottrell  on  "The  Commercial  Pro- 
duction of  Helium,"  in  "Chemical  and  Metallurgical  Engineering"  of  Feb. 
1,  1919,  and  in  Bulletin  178-0  of  the  Bureau  of  Mines,  Department  of  the 
Interior,    prepared   by   Dr.    Andrew   Stewart. 


W.    DAVIS 

for   "The   Journal" 

large  amount  of  power  and  water  required  by  this 
plant  ai-e  not  available  at  Petrolia  and  could  not  be 
obtained  there  except  at  a  cost  approximating  that 
for  the  construction  of  the  pipe  line  from  Petrolia  to 
Fort  Worth.  In  addition  to  this,  the  labor  market, 
living  conditions,  and  shop  facilities  at  Fort  Worth 
are  much  superior  to  those  at  Petrolia.  Giving  all 
of  these  factors  due  weight,  it  was  decided,  after 
careful  consideration  by  Government  engineers,  to 
establish  the  plant  at  Fort  Worth. 

Development  of  Helium  Balloon  and  Dirigible 

If  the  Government  is  to  go  ahead  with  an  airship 
program,  it  is  highl.y  desirable  that  helium  in  quan- 
tity be  made  available  in  order  that  the  development 
of  the  helium  balloon  and  dirigible  may  not  be  held 
up  indefinitely  while  the  work  necessary  for  the 
reduction  in  the  cost  of  helium  is  being  carried  out. 
It  must  be  recognized  that  this  process  of  reducing 
the  cost  of  a  commodity  is  a  long  and  tedious  one 
and  is  only  one  part  of  the  big  problem  of  equipping 
the  Army  and  Navy  with  helium-filled  airships.  The 
development  of  the  use  of  helium  must  be  carried  on 
simultaneously  with  improvements  in  the  method  of 
production,  even  though  it  be  necessary  to  produce 
helium  for  a  time  at  a  cost  higher  than  that  which 
will  finally  be  possible  when  the  apparatus  of  the 
different  plants  has  been  further  improved. 

During  1919  plans  were  perfected  to  equip  the 
American  Navy  \\ith  large  dirigibles  of  the  ngid 
type  to  co-operate  with  the  fleets  in  detecting  and 
following  up  enemy  ships.  The  Army  is  also  plan- 
ning a  large  program  for  lighter-than-air  service. 
In  October,  1919,  a  joint  Army  and  Navj^  board, 
known  as  the  "Army  and  Navy  Helium  Board,"  was 
formed  for  the  purpose  of  exercising  control  over 
the  helium  activities  of  the  Army  and  Navy.  This 
board  is  composed  of  Col.  C.  DeF.  Chandler,  Air 
Service,  U.  S.  A.,  with  Major  Paul  Pleiss,  A.  S.  A., 
as  alternate,  representing  the  Army,  and  Commander 
A.  K.  Atkins,  U.  S.  N.,  with  Commander  H.  T.  Dyer, 
U.  S.  N.,  as  alternate,  representing  the  Navy.  Dr. 
F.  G.  Cottrell,  with  Dr.  R.  B.  Moore  as  altemate, 
have  been  designated  by  the  Department  of  the  In- 
terior to  meet  with  this  board  in  the  interest  of  the 
Bureau  of  Mines. 

Helium  Resources  To  Be  Investigated 

To  determine  definitely  the  helium  resources  of 
the  United  States,  an  exploration  program  has  been 
started,  and  ample  funds  for  this  work  have  been 
allotted.  This  exploration  program  ^\^ll  consist  in 
taking  samples  of  natural  gas  from  all  promising 
wells  in  the  country,  and  in  examining  them  for 
helium  and  certain  other  constituents.  The  results 
will  then  be  tabulated  in  such  a  form  as  to  make 
them  easily  accessible. 
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In  addition  to  the  investigations  noted,  a  cryogenic 
research  program  is  under  way.  It  is  aimed,  by  en- 
couraging scientific  work  in  this  field  in  various 
universities  of  the  country,  to  elicit  fundamental 
data,  in  addition  to  what  has  already  been  obtained, 
by  which  the  designs  for  plants  for  the  commercial 
separation  of  helium  from  natural  gas  may  be  im- 
proved. Furthermore,  the  general  fund  of  scientific 
knowledge  will  thereby  be  materially  em-iched.  This 
is  one  more  example  of  that  co-operation  between  the 
universities  of  the  country  and  industry  along  scien- 
tific lines  that  has  been  found  so  desirable. 

Though  the  recent  production  of  helium  has  been 
relatively  great  when  judged  by  pre-war  standards, 
the  gas  is  not  yet  available  in  amounts  peiTnitting  its 
use  in  balloons.  It  will  probably  not  be  so  used  until 
the  Linde  production  plant,  at  Fort  Worth,  Tex.,  is 
in  operation,  or  the  Jefferies-Norton  plant  is  devel- 
oped to  production  capacity.  But  as  the  combined 
output  of  both  of  these  plants  will  not  even  approxi- 
mately meet  the  demands  of  the  Army  and  Navy  for 
balloon  gas,  it  is  hoped  that  commercial  organiza- 
tions will  enter  the  field  and  erect  plants  for  the 
production  of  helium. 

Commercial  Possibilities  of  Helium  Byproducts 

In  the  developments  connected  with  the  separa- 
tion of  helium  from  natural  gas,  various  commercial 
possibilities  of  other  uses  of  the  processes  here  in- 
volved have  come  to  the  attention  of  the  engineers 
connected  with  this  work,  and  it  is  the  hope  of  all 
that  these  possibilities  may  be  developed  for  the 
benefit  of  the  American  public.  In  the  separation 
of  the  helium,  certain  other  constituent  parts  of  the 
gas  are  temporarily  isolated  as  an  incidental  part 
of  the  process.  Under  present  conditions  these 
component  parts  are  recombined  and  returned  to  the 
gas  mains  as  practically  unaltered  natural  gas.  By 
means  of  different  conditions  of  operation,  these 
constituents  might  well  be  withdrawTi  from  the  sys- 
tem as  byproducts,  and  the  value  of  these  bjT)rod- 
ucts  might  easily  pay  for  the  cost  of  separation, 
leaving  the  helium  itself  as  a  byproduct  instead  of 
making  it  the  main  issue  of  the  process. 

It  seems  to  be  a  general  rule  that  in  all  natural 
gas  in  which  there  is  a  comparatively  high  percent- 
age of  helium,  this  element  is  accompanied  by  large 
amounts  of  nitrogen.  Where  the  nitrogen  content 
is  so  high  as  to  preclude  the  possibility  of  using  the 
gas  for  commercial  purposes,  by  reason  of  its  non- 
inflammability,  a  part  of  the  nitrogen  might  be  ex- 
tracted while  the  helium  is  being  removed,  thus  con- 
verting a  useless  gas  into  one"of  value  for  ordinary 
employment. 

Substitutes  for  Acetylene  Recovered  in 
Processing  Natural  Gas  for  Helium 

In  processing  the  Petrolia  natural  gas,  the  opera- 
tion of  all  of  the  plants  has  been  interfered  with  by 
the  condensation  of  ethane  and  hydi'ocarbons  higher 
up  in  the  homologous  series.  As  no  use  is  made  of 
these,  as  such,  in  the  present  plants,  they  simply 
constitute  a  source  of  difficulty,  as  they  must  be 
re-evaporated  to  recover  the  cooling  which  was 
necessary  for  their  liquefaction  and  this  is  accom- 


panied by  many  practical  difficulties.  If  a  plant  were 
constructed  for  the  purpose  of  extracting  these 
hydrocarbons  as  well  as  helium,  gasoline — made  up 
of  hydrocarbons  including  and  beyond  pentane — 
could  be  recovered  as  such,  and  the  ethane,  propane, 
and  butane  could  probably  be  stored  in  cylinders  as 
liquids,  and  used  as  a  substitute  for  acetylene  in 
many  processes.  As  has  been  said,  the  recovery  of 
such  byproducts  would  considerably  reduce  the  cost 
of  producing  helium. 

Another  phase  of  low-temperature  gas  work 
which  is  of  special  interest  to  the  Bureau  of  Mines 
is  its  bearing  on  the  separation  of  air  and  the  pro- 
duction thereby  of  cheap  oxygen.  The  processes  of 
helium  recovery  and  air  separation  are  essentially 
the  same.  If  the  cost  of  oxygen  production  can  be 
sufficiently  reduced,  it  will  tend  to  cause  a  decided 
improvement  in  the  methods  used  in  the  smelting 
of  iron. 

In  addition  to  the  work  being  done  in  Petrolia  and 
at  Fort  Worth,  Tex.,  the  Army  is  planning  to  con- 
struct a  small  plant  for  the  repurification  of  helium 
which  has  been  used  in  balloons  and  has  become  con- 
taminated with  air  by  reason  of  diffusion  through 
balloon  fabric.  Consideration  is  also  being  given  to 
the  erection  of  a  small  plant  for  the  experimental 
separation  of  hydrogen  from  water  gas  by  a  lique- 
faction method. 


Butte  &  Superior  Mining  Co. 

Twenty-third  quarterly  report  of  the  operations 
of  the  Butte  &  Superior  Mining  Co.  for  the  first 
quarter  of  1919  was  issued  on  Nov.  10,  1919.  The 
following  statement  shows  the  principal  operating 
featm-es  for  the  quarter,  as  compared  with  those  for 
the  second  quarter  of  1919: 

Third  Second 

Quarter  Quarter 

1919  1919 

Dry  tons  of  ore  milled 106,646  99,662 

Average  zinc  content   (per  cent) 14.168  14.459 

Average  silver  content   (ounces  per  ton) 6.128  6.475 

Zinc  concentrates  produced   26,784  25.905 

Average   zinc   in   concentrates    (per   cent) 54.097  64.064 

Total   zinc   in  concentrates    (pounds) 28,978.051  28,010,363 

Average  silver  in  zinc  concentrates   (ounces  per 

ton)    _ 21.613  22.113 

Mill    recovery    (per   cent   zinc   recovered   in   con- 
centrate)      _ _ _ 95.891  97.287 

Direct  mining  cost   (per  ton) _ $6.6840  $6.9774 

Direct   milling    cost    (per  ton) _ 2.6836  2.7861 

Total  direct  cost  mining  and  milling   (per  ton)..         9.3676  8.7626 
Indirect,  or  general,  cost  (per  ton),  exclusive  of 

freight     _.            .7057  .7080 

Total   cost    (per  ton) _ 10.0733  9.4705 

Development  work  included  3,140  ft.  of  drifting, 
1,785  ft.  of  crosscutting,  and  641  cu.  ft.  of  raises  and 
winzes,  a  total  of  5,566  ft.  for  the  period. 

Developed  ore  reserves  were  depleted  about  25 
per  cent  during  the  quarter,  due  to  the  loss  of  a  por- 
tion of  the  ore  deposit  to  the  Elm  Orlu  Mining  Co. 
as  determined  by  consent  deci'ee  hereinafter  more 
fully  discussed.  It  is  expected  that,  on  account  of 
the  loss  of  this  portion  of  the  mine,  development 
work  will  be  pushed  so  as  gi'adually  to  increase  the 
amount  of  developed  ore  reserves  to  approximately 
the  standard  which  has  been  maintained  in  the  past. 

The  tonnage  of  ore  mined  during  this  quarter  was 
considerably  greater  than  during  the  preceding  quar- 
ter, notwithstanding  the  fact  that  there  was  a  great 
deal  of  labor  trouble.    During  the  early  pai-t  of  July 
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thei-e  was  a  noticeable  falling  off  in  the  number  of 
men  working,  owing  to  radical  labor  demonstrations 
going  on  at  that  time.  On  July  21  wages  were  raised 
$1  per  day,  retroactive  to  July  1.  This  was  accepted 
by  a  majority  of  the  employees,  but  rejected  by  the 
Metal  Tradesmen,  who,  on  Aug.  12,  went  out  on 
strike  and  were  still  out  at  the  end  of  the  quarter. 
This  greatly  retarded  operations  for  the  time  being. 

The  cost  of  mining  was  $6.68  per  ton  of  ore,  as 
compared  with  S5.98  per  ton  for  the  previous  period, 
the  increase,  however,  being  due  principally  to  the 
increase  in  wages  during  the  period. 

The  end  of  the  quarter  showed  a  marked  increase 
in  the  tonnage  milled  over  that  of  the  previous  peri- 
od, and  there  was  a  slight  decrease  in  the  milling 
cost,  in  spite  of  increased  wages.  There  was  milled 
106,645  tons  of  ore  at  an  average  cost  of  $2.68  per 
ton.  No  trouble  was  experienced  in  operating  with 
more  than  1  per  cent  of  oil  in  the  flotation  process; 
in  fact,  results  for  the  latter  part  of  September  were 
better  than  any  results  yet  obtained.  There  is  reason 
to  believe  that  further  improvement  in  milling  opera- 
tions can  be  made  in  the  future. 

Financial  results  of  operations  for  the  third  quar- 
ter are  as  follows : 

Net   value  zinc    concentrate    at    mill „ $  795.865.18 

Net    value    lead    concentrate    at    mill    and    residue — 406.387.40 

Metal    inventory   and   quotations   168.826.05 

Miscellaneous    „ - 5.594.74 


Total      _ $1,376,673.37 

Operating  cost,   taxes,   and  other  chaises. « 1.076,390.30 


Profit    - $    300.283.07 

The  above  statement  includes  charges  for  depre- 
ciation and  taxes,  but  no  allowances  have  been  made 
for  depletion.  The  average  price  used  for  estimating 
the  profit  for  the  quarter  was  7.2322c. 

On  Aug.  4  the  trial  of  the  case  involving  the  apex 
of  the  vein,  known  as  the  Pyle  Strand,  was  begun 
and  continued  until  Aug.  23,  on  which  date  a  com- 
promise agreement  was  reached  between  the  parties 
and  a  consent  decree  entered.  By  tlie  terms  of  set- 
tlement the  title  of  the  Clark-Montana  Realty  Co. 
was  quieted  to  the  Jersey  Blue  vein  below  the  1,300- 
ft.  level  of  the  Black  Rock  and  west  of  a  plane  drawn 
parallel  to  the  end  line  of  the  Elm  Orlu  claim 
through  a  point  487  ft.  easterly  of  the  southwest 
comer  of  the  Black  Rock  claim,  along  the  -common 
side  line.  The  title  of  the  Clark-Montana  Realty  Co. 
was  also  quieted  to  the  Jersey  Blue  vein  below  the 
1,300-ft.  level  of  tlie  Black  Rock  and  west  of  a  plane 
drawn  parallel  to  the  end  line  of  the  Elm  Orlu  claim 
through  a  point  487  ft.  easterly  of  the  southwest 
corner  of  the  Black  Rock  claim  along  the  common 
side  line.  The  title  of  the  Clark-Montana  Realty  Co. 
was  also  quieted  to  the  Rainbow  lode  west  of  said 
487-ft.  plane  and  below  a  horizontal  plane  di"awn  at 
an  elevation  of  4,859.5  ft.  above  sea  level  (approxi- 
mately the  1,200-ft.  level  of  the  Black  Rock.) 

In  addition,  the  Butte  &  Superior  Mining  Co.  paid 
the  Clark-Montana  Realty  Co.  $2,500,000.  Settle- 
ment quieted  title  in  the  Butte  &  Superior  Mining 
Co.  to  all  of  the  Jersey  Blue  vein  above  the  1,300-ft. 
level  of  the  Black  Rock,  and  to  all  of  the  Rainbow 
lode  apexing  within  the  Black  Rock  claim  at  all 
points  above  the  horizontal  plane  at  the  4,859.5-ft. 


elevation.  Title  was  quieted  also  in  the  Butte  &  Su- 
perior Mining  Co.  to  the  Rainbow  lode  and  all  other 
veins,  except  only  .such  south-  or  west-dipping  veins 
as  apex  in  the  Elm  Orlu  claim,  in  both  the  Black 
Rock  and  Elm  Orlu  claims  at  all  depths  to  the  east 
of  the  487-ft.  plane. 

By  virtue  of  this  settlement  all  of  the  apex  contro- 
versy between  the  Black  Rock  and  Elm  Orlu  claims 
is  fully  settled,  and  this  litigation  is  now  finally 
ended. 

Since  the  last  quarter  the  mandate  of  the  Supreme 
Court  of  the  United  States  in  the  Mineral  Separa- 
tions, Ltd.,  vs.  Butte  &  Superior  Mining  Co.  case  has 
been  received  by  the  district  court,  and  a  decree 
after  mandate  has  been  entered  in  accordance  with 
the  decree  of  the  Supreme  Court  of  the  United 
States.  The  court  fixed  Oct.  27.  1919,  as  the  time 
when  the  Butte  &  Superior  Mining  Co.  should  file 
its  account  in  pursuance  of  the  order  in  said  decree, 
but  later  the  time  for  filing  said  account  was  ex- 
tended until  Dec.  1,  1919.  The  statement  of  account 
is  now  in  course  of  preparation  and  will  be  filed 
within  that  time. 


Portable  Repair  Plants  for  Dredges 

Central  repair  plants  have  advantages  in  gold 
di-edging'  where  a  numljer  of  di-edges  are  operating 
in  the  same  field,  but  if  the  dredges  are  at  consider- 
able distances  expense  and  time  can  be  saved  by  a 
portable  plant. 

At  Hammonton,  the  Yuba  Consolidated  Goldfields 


PORTABLE  AIR   COiVIPRESSOR   FOR   REPAIR   WORK   ON 
GOLD   DREDGES 

Co.  has  a  portable  outfit,  including  an  electrically 
di'iven  compressor  mounted  on  wheels  to  supply 
compressed  air  for  the  tools,  and  a  portable  electrical 
welding  outfit.  Forges  and  miscellaneous  equipment 
can  be  loaded  into  trucks,  and,  if  repairs  are  exten- 
sive, several  sheds  and  a  boom  derrick  are  erected 
at  a  convenient  place  close  to  the  dredge.  Twenty- 
ton  steel  barges  are  used  for  ti-ansporting  material 
between  the  dredge  and  the  temporary  plant. 


Monel  Metal,  according  to  J.  R.  Tanner  in  a  statement 
made  before  the  Engineers'  Society  of  Western  Pennsylvania, 
is  not  as  satisfactory  as  other  materials  for  use  as  a  bear- 
ing metal  where  much   rubbing  of  surface  occurs. 
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The  Petroleum  Industry 


Petroleum  Output  of  United  States  Increased 
5  Per  Cent  in  1919 

WASHINGTON   CORRESPONDENCE 

Preliminary  estimates  made  by  the  U.  S.  Geologi- 
cal Survey  indicates  that  the  production  of  petrol- 
eum in  the  United  States  in  1919  was  approximately 
376,000,000  bbl.,  an  increase  of  20,000,000  bbl.  over 
the  production  in  1918.  The  stocks  of  domestic 
petroleum  held  by  producers  and  marketing  com- 
panies at  the  end  of  1919  are  estimated  at  132,000,- 
000  bbl.,  an  increase  of  10,000,000  bbl.  over  the 
stocks  so  held  at  the  end  of  1918.  The  excess  of 
imports  over  exports  in  1919  amounted  to  approxi- 
mately 47,000,000  bbl. 


Conference  Called  at  Washington  on  Natural 
Gas  Conservation 

WASHINGTON   CORRESPONDENCE 

The  most  important  conference  on  the  matter  of 
natural  gas  conservation  which  ever  has  been  held 
will  take  place  in  Washington  Jan.  15.  Franklin  K. 
Lane,  Secretary  of  the  Interior,  will  preside.  Prom- 
ises to  be  present  or  have  representatives  at  the  con- 
vention have  been  received  from  fifteen  state  public 
utilities  commissions,  101  natural  gas  companies,  nine 
state  geologists,  102  mayors  of  communities  using 
gas,  and  twenty-one  associations  of  manufacturers 
of  appliances,  and  other  organizations  interested  in 
extending  the  life  of  the  country's  natural  gas  sup- 
plies. Three-fourths  of  all  gas  sold  as  a  public  utili- 
ty is  natural  gas.  The  consumers  of  natural  gas 
number  more  than  2,400,000.  Van  H.  Manning, 
director  of  the  U.  S.  Bureau  of  Mines,  is  in  direct 
charge  of  the  ai'rangements  for  the  conference. 


The  Okotoks  Oil  Field 

The  production  of  oil  in  the  Calgary  oil  field,  now 
more  generally  and  correctly  known  as  the  Okotoks 
field,  has  been  making  slow  but  steady  progress  since 
the  collapse  of  the  boom  of  1914,  which,  followed  by 
the  outbreak  of  the  war,  greatly  handicapped  the 
few  legitimate  enterprises  which  were  able  to  pro- 
ceed with  actual  development.  Hampered  by  the 
difficulty  of  procuring  funds  owing  to  the  widespread 
distrust  created  by  the  failure  of  nearly  all  of  the 
500  companies  organized  during  the  boom,  a  few 
operators  have  persevered  through  years  of  dis- 
couragement and  finally  achieved  a  measure  of  suc- 
cess. Though  Okotoks,  27  miles  south  of  Calgaiy, 
is  the  shipping  center,  the  field  itself  lies  16  miles 
west  of  Okotoks  in  the  Turner  Valley.  The  proven 
oil  territory  in  the  valley  is  estimated  at  about  12,- 
000  acres,  the  greater  part  of  which  is  under  lease 
to  the  Calgary  Petroleum  Products,  Ltd.  (the  orig- 
inal Dingman  enterprise)  and  the  Southern  Alberta 
Oil  Co. 

The  Southern  Alberta  Co.'s  No.  1  well,  the  best 
in  the  field,  has  an  output  of  from  40  to    50    bbl. 


per  day.  The  oil  is  refined  in  a  small  refinery  owned 
by  a  subsidiary  company,  the  Southern  Alberta 
Refineries,  Ltd.  The  plant,  technically  known  as  a 
"topping  plant,"  has  hitherto  extracted  only  the 
gasoline,  kerosene,  and  distillate,  but  the  oil  is  of 
such  high  grade  that  the  residue  accumulated  during 
three  years  of  operation  is  comparatively  small. 
The  company  is  putting  in  an  additional  plant  to 
utilize  this  residue  for  the  manufacture  of  lubricat- 
ing oils  and  wax.  The  No.  2  well  has  been  drilled 
3,000  ft.  and  may  be  a  fair  producer. 

Southern  Alberta  interests  are  also  closely  identi- 
fied with  the  Alberta  Southern  Oil  Co.  which  has  a 
producing  well  yielding  10  bbl.  per  day,  and  also  with 
the  Midwest  Oil  Co.,  the  well  of  which  is  nearing 
completion.  Two  dividends  of  12  and  15  per  cent 
have  been  paid  by  the  Southern  Alberta  Oil  Co.  and 
thi'ee  dividends  each  of  10  per  cent  by  the  Southern 
Alberta  Refineries.  These  are  the  only  dividends 
thus  far  paid  by  the  Okotoks  companies. 

The  Calgary  Petroleum  Products,  Ltd.,  has  two 
wells.  Dingman  No.  1  yields  a  few  barrels  daily 
and  at  intervals  a  few  weeks  apart  flows  under  ac- 
cumulated gas  pressure,  sometimes  to  the  extent  of 
100  bbl.  at  a  time.  Dingman  No.  2  is  a  gas  well. 
These  two  wells  combined  have  an  estimated  gas 
flow  of  between  3,000,000  and  4,000,000  cu.  ft.  per 
day.  A  third  well  is  being  put  down.  The  company 
operates  a  topping  plant  in  which  it  handles  the 
crude  oil  from  Dingman  No.  1  and  from  the  well  of 
the  Alberta  Petroleum  Consolidated.  The  gas,  which 
is  exceptionally  rich  in  gasoline,  is  treated  in  a  gaso- 
line absorption  plant  producing  two  grades  of  gaso- 
line. The  absorption  process  yields  a  gasoline  of 
65  to  69  deg.  Beaume,  which  is  approximately  10 
degrees  lighter  than  ordinary  commercial  gasoline. 
The  compressor  process  furnishes  a  still  higher 
product,  93  to  95  degrees  Beaume.  The  residuary 
gas  after  the  extraction  of  the  gasoline,  has  a  higher 
heating  value  than  ordinary  natural  gas.  It  is  used 
to  operate  the  absorption  plant  and  to  furnish  heat 
and  light  to  the  community.  Should  additional  gas 
production  be  developed  it  may  eventually  be  piped 
to  Calgary. 

The  Alberta  Petroleum  Consolidated  well,  dialled 
to  2,950  ft.,  furnishes  a  heavier  oil,  about  38  Beaume. 
There  ai'e  several  other  companies  engaged  in  active 
development  work.  The  Mount  Stephen  Oil  &  Gas 
Co.  is  sinking  a  well  a  few  hundi'ed  feet  from  South- 
ern Alberta  No.  1.  Further  west  the  Record  Oil  Co. 
has  a  well  4,200  ft.  deep,  the  deepest  in  the  field, 
with  a  showing  of  oil. 


Government  Committees  supervising  supplies  of  gasoline 
for  France  are  considering  leasing  the  petroleum  springs  at 
Pechelbronn,  Alsace,  a  short  distance  northwest  of  Stras- 
burg.  Exemption  of  petroleum  from  import  duty  is  under 
consideration,  and  many  important  industries  are  transform- 
ing their  furnaces  so  that  oil  may  be  burned  instead  of  coal. 
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New  York  Section  A.  I.  M.  E. 
January  Meeting 

Power  Developments  of  the  Chile  Exploration 

Co.  and  the  Braden  Copper  Co.— Adoption 

of  Co-operative    System   in    Russia 

Solution  for  Present  Unrest 

BY  TELEGRAPH,   NEW   YORK,   JAN.   8 

AT  the  regular  monthly  meeting  of  the  local 
section  of  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers,  held  here  last 
night,  Percy  H.  Thomas  gave  an  interesting 
description  of  the  power  developments  of  the 
Chile  Exploration  Co.  and  the  Braden  Copper 
Co.  There  being  almost  no  water  between  Chu- 
quicamata  and  the  coast,  a  hydroelectric  instal- 
lation was  out  of  the  question.  The  40,000-kw.  gen- 
erating plant  was  therefore  built  at  Tocopilla  on  the 
seaboard  where  fuel  could  easily  be  transported.  Oil 
was  selected  rather  than  coal  on  account  of  the 
greater  ease  of  unloading  from  ships  along  the  rocky 
coast.  Also  it  is  a  more  concentrated  fuel,  a  factor 
of  importance  considering  the  distance  over  which 
it  must  be  brought. 

Oil  engines  were  considered  but  dismissed  on  ac- 
count of  their  high  initial  and  operating  cost  and 
relatively  small-unit  rating.  Thirteen  hundi'ed  horse- 
power Babcock  and  Wilcox  marine  type  boilers,  with 
steel  tube  economizers,  were  finally  decided  upon 
and  have  been  extremely  successful.  The  economiz- 
ers must  be  carefully  protected  from  corrosion.  An 
interesting  feature  is  the  mechanical  atomizers  for 
the  fuel  oil. 

The  evaporators  are  an  unusual  feature  of  the  in- 
stallation and  are  used  to  distil  sea  water  for  the 
boilers.  They  are  constructed  of  steel  plate  within 
which  the  sea  water  circulates,  being  heated  by 
steam  coils  inside.  They  are  of  the  high-pressure 
type,  about  175  lb.  being  carried.  Great  efficiency 
is  secured  as  practically  the  only  loss  of  heat  is  in 
radiation  and  in  the  concentrated  seawater  blown 
oft  when  it  becomes  too  thick.  Since  this  installa- 
tion evaporators  have  also  been  installed  at  Buffalo 
for  removing  encrusting  solids  from  Lake  Erie  water 
for  boiler  use,  and  Mr.  Thomas  believes  that  the  field 
for  their  profitable  extension  is  large.  Considerable 
trouble  was  encountered  at  first  with  vast  amounts 
of  seaweed  clogging  the  intake  pipes  but  this  has 
been  i-emedied  by  building  a  breakwater  and  install- 
ing revolving  screens. 

Conditions  of  excessive  moistiu-e  had  to  be  met 
along  the  coast.  The  100,000-v.  transformers  were 
made  oil  tight  with  a  small  head  tank  to  keep  the 
transformers  filled  at  all  times  and  to  prevent  in- 
gi'ess  of  moisture-laden  air.  A  special  type  of  porce- 
lain insulator  is  used  and  those  along  the  coast 
are  washed  every  two  weeks  to  remove  accumulated 
salts.  Except  along  the  coast  the  line  is  a  single 
circuit  three-wire  system  and  in  that  desert  country 
is  perfectly  successful. 

Rotary  converters  are  doing  excellent  work  at  the 
mine  and  electric  steam  shovels,  using  alternating 


current,  have  been  developed  to  a  high  degree  of  effi- 
ciency. 

At  Braden  several  hundred  miles  further  south, 
there  is  plenty  of  water  and  a  hydi-oelectric  installa- 
tion was  the  only  kind  to  be  considered.  The  first 
power  plant  has  a  450-ft.  head  using  Francis  type 
wheels.  The  new  power  plant  receives  water  under 
1.500-ft.  head  through  an  80-in.  wood  stave  pipe 
eight  miles  long  at  the  rate  of  200  to  250  ft.  per 
second.  It  has  been  found  best  to  have  this  line 
buried. 

Walter  G.  Perkins  read  a  paper  in  which  he  de- 
scribed the  co-operative  system  in  operation  in  Rus- 
sia before  the  war  and  which  the  Soviet  Government 
has  unsuccessfully  tried  to  quash.  Mr.  Perkins 
thinks  that  bolshevism  will  die  out  from  internal 
causes  because  it  is  not  in  accord  with  the  nature 
of  the  people.  He  believes  the  present  government 
will  change  to  a  system  of  socialized  co-operatives. 


Edward  Brush 

Edward  Brush,  vice-president  of  the  American 
Smelting  &  Refining  Co.,  died  at  his  home  at  Green- 
wich, Conn.,  on  Jan.  6,  1920,  in  his  sixty-sixth  year, 
after  an  illness  extending  over  about  six  months. 

Mr.  Bnish  was  graduated  from  the  Sheffield  Scien- 
tific School  of  Yale  University  in  1874,  aftenvards 
obtaining  a  position  with  the  Consolidated  Kansas 
City  Smelting  &  Refining  Co.  He  was  secretary  of 
this  company  from  1888  to  1898,  at  which  time,  upon 
the  organization  of  the  American  Smelting  &  Refin- 
ing Co..  he  was  made  secretary  and  later  vice-presi- 
dent of  the  latter  organization. 

As  an  expert  on  the  economic  position  of  silver 
and  lead,  Mr.  Brush  received  wide  recognition.  The 
Mexican  government,  in  1902,  commended  him  as  a 
special  ambassador  in  association  with  several  Amer- 
ican and  Mexican  financiers,  to  visit  the  principal 
countries  of  the  world  in  an  effort  to  reach  interna- 
tional agi'eement  on  the  price  of  silver.  The  mission 
was  successful  in  every  country  but  Russia,  where 
its  purpose  conflicted  with  the  aims  of  that  country 
in  the  Far  East. 

Upon  Mr.  Brush's  return  to  this  country,  Presi- 
dent Taft  presented  him  with  the  first  set  of  the 
new  Philippine  coinage,  as  a  recognition  of  his 
services  which  were  also  publicly  acknowledged  on 
the  floor  of  the  Senate  by  Elihu  Root.  During  the 
war  Mr.  Brush  lent  his  valuable  services  to  the  Gov- 
ernment and  served  on  the  lead  committee  of  the 
War  Trade  Board. 


Oil  Shales  in  Uintah  Basin,  Utah 
Oil  shales  in  Uintali  Basin  have  been  attracting 
more  attention  lately,  possibly  owing  to  the  promise 
of  a  railroad  into  this  section.  In  any  case,  an  un- 
usually large  number  of  filings  on  oil  shale  lands, 
according  to  records  at  Venial,  the  county  seat  of 
Uintah  County,  are  being  made.  Also  frequent  in- 
spections of  oil  shale  properties  are  reported  to  have 
been  made  during  the  past  summer  l9y  men  repre- 
senting outside  capital. 
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Leading  Events 


Landslide  on  Alaska  Juneau's 
Property  Causes  Damage 
riant   Unharmed   So   Far  As   Known- 
Company  Reducing  Milling  Costs 

and  Increasing  Tonnage 
A  landslide  from  the  property  of  the 
Alaska  Juneau  Mining  Co.  at  Juneau 
on  Jan.  2  resulted  in  the  death  of  three 
and  the  injury  of  about  eleven  others, 
according  to  latest  reports,  with  a 
property  loss  of  $75,000.    The  office  of 


During  the  last  year  alteration  and 
construction  work  at  the  Alaska  Juneau 
mill,  according  to  Mr.  Bradley  shortly 
before  his  departure,  was  done  accord- 
ing to  a  definite  piogram  of  reducing 
milling  costs  to  a  reasonable  figure  per 
ton  and  of  increasing  the  capacity  of 
the  mill  up  to  the  tonnage  of  ore  orig- 
inally promised  for  it. 

"Operating  costs  will  be  decidedly  re- 
duced by  sending  to  the  changed  and 


pilot  mill  bins.  Between  the  two  rock- 
crusher  units  there  will  be  installed 
shaking  grizzleys  which  will  deliver  all 
the  plus-six-inch  discharge  from  the 
jaw  crushers  to  short  sorting  convey- 
ors located  over  the  gyi-atory  crushers; 
and  from  these  conveyors  all  quartz 
will  be  pushed  off  into  the  gyratory  and 
all  waste  oversize  will  continue  on  out 
through  the  mill  on  a  conveyor  to  the 
waste  dump.     The  undersize  from  the 
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ALASKA   JUNEAU   MmiNG   CO.'S   CONCENTRATOE.   JUNEAU,    ALASKA 


the  company  in  San  Francisco  could 
give  no  information  beyond  that  pub- 
lished in  the  daily  papers,  owing  to 
the  fact  that  P.  R.  Bradley,  general 
superintendent  for  the  company  at 
Juneau,  was  then  en  route  to  Alaska 
and  no  word  had  been  received.  The 
company's  mine  is  situated  high  above 
Juneau  on  a  45-degree  hill,  so  that  a 
movement  of  the  surface  might  readily 
precipitate  rock  and  earth  upon  the 
tow  A  below. 


converted  ball  mills  only  such  feed  as 
has  passed  a  2-in.  grizzley,"  said  Mr. 
Bradley.  "These  screenings  consist  of 
the  most  friable  portion  of  the  ore  and 
they  will  be  reduced  by  the  ball  mills 
in  closed  circuits  to  a  fine  pulp,  thus 
eliminating  the  tube  mills  from  the 
flow  sheet.  Increased  capacity  and 
lower  operating  costs  will  be  gained  by 
the  rejection  of  waste  at  two  points, 
namely,  between  the  jaw  and  gyratory 
rock   crushers   and   over   the    50- stamp 


shaking  grizzleys  will  by-pass  the  gyra- 
tory crushers  and  unite  with  the  gyra- 
tory discharge.  This  combined  stream 
of  crashed  rock  and  screenings  is  then 
conveyed  to  a  point  over  the  ball  mill 
bins  where  it  is  again  grizzlied,  the 
undersize  going  to  the  bins  as  ball  mill 
feed  and  the  oversize  continuing  on  to 
the  50-stamp  pilot  mill  where  it  is 
trommeled,  to  screen  out  any  remain- 
ing small  material;  washed,  to  prepare 
it  for  sorting,  and  then  sent  to  picking 
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belts  from  which  the  quartz  is  pushed 
off  for  stamp  mill  feed.  The  waste  con- 
tinues on  the  same  belts  through  the 
mill  to  the  waste  dump. 

"At  the  end  of  the  year  all  the  sort- 
ing equipment  over  the  stamp  mill  wa? 
in  operation;  but  to  make  the  whole 
installation  complete,  there  yet  remains 
to  be  installed  the  shaking  grizzlies  and 
waste  conveyors  in  the  coarse  crushing 
plant. 

"'The  waste  from  the  waste  dump  will 
be  loaded  into  Granby-type  cars  by 
apron    feeders    and    then    th-opped    by 


American  Metal  Co.  Absorbs 
L.  Vogelstein  &  Co. 
VogeLstein  Acquires  Full  Interest  in 
Chrome  Plant  of  U.  S.  Metals 
Refining  Co. 
The   American   Metal   Co.,    Ltd.,   has 
acquired  the  entire  business  of  L.  Vogel- 
stein  &  Co.,  Inc.,  of  New  York,  an  inde- 
pendent   metal-producing    and    trading 
concern.    Among  the  assets  of  the  Vog- 
elstein    company    taken    over    by    the 
American   Metal  Co.  is  the  copper  re- 
finery at  Chrome,  N.  J.,  in  which  Vogel- 
stein    up    to    recently    had    a    minority 


ing  organizations  of  the  United  States. 
The  company  as  now  constituted  should 
prove  of  value,  not  only  in  the  develop- 
ment of  the  American  metal  industry, 
but  in  promoting  American  inter- 
national trade. 

L.  Vogelstein  has  been  elected  a 
vice-president  of  the  American  Metal 
Co.,  and  will  henceforth  take  an  active 
part  in  its  management.  When  inter- 
viewed Mr.  Vogelstein  made  the  follow- 
ing statement: 

"The  United  States  Metal-s  Refining 
Co.,  with  a  plant  at  Chrome.  N.  J.,  and 
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gravity  to  the  beach  over  a  double- 
track  tramway  2,000  ft.  long  for  final 
disposal.  This  tramway  is  constructed 
on  an  8  per  cent  grade  to  the  beach 
and  will  be  operated  by  a  double-drum 
hoist  controlled  by  a  150-hp.  motor.  At 
the  end  of  the  year  the  tramway  proper 
was  about  75  per  cent  completed  and 
the  loading  platform  and  hoist  installa- 
tion were  well  under  way. 

"After  the  foregoing  has  all  been 
accomplished,  there  will  then  remain 
some  refinements  to  be  worked  out  in 
the  concentrating  flow  sheet  in  oi-der 
to  increase  the  recovery  of  the  gold, 
lead  and  silver  contents  of  the  ore." 


A  Bureau  of  Mines  has  been  organ- 
ized at  Dos  Cabezas,  Ariz.  It  is  headed 
by  W.  K.  Dawson. 


interest,  until  he  acquired  the  controll- 
ing interest  by  purchase  from  the  U.  S. 
Smelting,  Refining  &  Mining  Co.  L. 
Vogelstein,  owner  of  the  Vogelstein 
company,  acquired  a  substantial  inter- 
est in  the  American  Metal  Co.  at  the 
recent  sale  of  the  Metal  company 
shares  held  by  the  Alien  Property  Cus- 
todian. Other  purchasers  of  Metal  com- 
pany shares  at  the  same  time  were  the 
Cerro  de  Pasco  Copper  Co.,  J.  Horace 
Harding,  Louis  T.  Haggin,  Charles  D. 
Barney  &  Co.  and  others  affiliated  with 
the  Cerro  de  Pasco  Co.,  in  addition  to 
various  previous  American  stockholders 
and  officers  of  the  Metal  company.  This 
transaction  establishes  a  strong,  inde- 
pendent company,  which  will  occupy  a 
leading  and  influential  position  among 
the  metal  producing,  refining  and  sell- 


at  (irasselli.  Ind.,  was  heretofore  two- 
thirds  owned  by  U.  S.  Smelting,  Refining 
&  Mining  Co.  and  one-third  by  us.  I 
bought  the  U.  S.  Smelting,  Refining  & 
Mining  Co.'s  interest  in  the  Chrome 
plant,  at  the  same  time  selling  my  in- 
terest in  the  Grasselli  plant.  The  new 
directors  and  officers  of  the  U.  S. Metals 
Refining  Co.  are  as  follows:  L.  Vogel- 
stein, president  and  director;  F.  Y. 
Robertson,  vice-president  and  general 
manager  and  director;  Otto  Sussman, 
vice-president  and  director;  J.  B. 
Reatty,  secretary  and  treasurer  and  di- 
rector; J.  A.  Schloss,  director;  E.  H. 
Clark,  director;  A.  G.  Todd,  director; 
R.  E.  Empey,  controller  and  assistant 
treasurer,  and  E.  H.  Probst,  assistant 
secretary." 

The  Chrome  plant,  although  not  the 
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largest,  is  one  of  the  most  thoroughly 
e<iuipped  copper  refineries  in  the  United 
States.  Under  the  superintendency  of 
R.  W.  Deacon,  who  now  becomes  works 
manager,  improvements  in  equipment 
and  methods  have  been  installed  as  rap- 
idly as  exhaustive  experimental  and  de- 
\elopment  work  proved  the  advisability 
of  such  changes. 

The  refinery  has  a  capacity  of  20,000,- 
000  lb.  of  copper  per  month.  The  pre- 
cious metals  are  recovered  from  the 
tankhouse  slimes  and  i-efined  in  their 
own  silver  refinery.  A  Cottrell  electri- 
cal precipitator,  containing  many  inno- 


able  for  ocean-going  vessels  of  27-ft. 
draught,  and  the  old  U.  S.  M.  R.  Co. 
took  advantage  of  this  to  build  ade- 
quate docks  for  both  their  smelter  and 
lefinery. 

The  personnel  of  the  plant  is  as  fol- 
lows: R.  W.  Deacon  is  general  superin- 
tendent; B.  B.  Hood,  assistant  to  the 
superintendent;  F.  R.  Pyne,  assistant 
plant  superintendent;  C.  L.  Colbert,  su- 
perintendent of  the  smelter;  M.  A. 
Koechert,  production  superintendent; 
W.  C.  Smith,  metallurgist;  L.  V.  Reese, 
chief  engineer;  H.  D.  Greenwood,  chief 
chemist;    Sidney    Rolle,    superintendent 


Seek  to  Recover  Possession  of 
Dolly  Varden  Mine 

Legislation    That    Enabled    Taylor 

Mining  Co.  to  Secure  Control 

to  Be  Rigidly  Tested 

BY   ROBERT    DUNN 

John  Oliver,  premier  of  British  Co- 
lumbia, has  been  notified  by  solicitors 
for  the  Dolly  Varden  Mines  Co.  that 
the  validity  of  legislation  passed  by  the 
provincial  government  through  which 
the  Taylor  Mining  Co.  became  pos- 
sessed of  the  Dolly  Varden  mine  and 
plant  in  the  Alice  Arm  district  will  be 
subjected  to  a  rigid  test.     It  is  stated 


THIS  PL.\NT  WAS  RECENTLY  TAKEN  OVER  BY  L.  VOGELSTEIN   &    CO..  OF  NEW   YORK.   WHICH  IN  TURN  HAS  BEEN   ABSORBED   BY 

AMERICAN  METAL   CO.    (SEE  OPPOSITE   PAGE) 


vations,  was  installed  last  summer  on 
the  silver  refinery  waste-gas  flue.  It  is 
one  of  the  most  up-to-date  and  efl'icient 
Cottrell  plants  ever  built,  making  a  sav- 
ing of  98  to  100  per  cent  of  the  waste 
gas  values. 

The  present  smelter  has  a  daily 
capacity  of  about  750  tons  of  ore.  It 
is  not  known  whether  L.  Vogel  stein 
plans  the  construction  of  a  new  smelter. 
The  chemical  and  metallurgical  labora- 
tory was  built  two  years  ago  at  a  cost 
of  over  $100,000,  and  its  equipment  foi 
the  analysis  of  the  company's  product < 
is  the  last  word  in  construction  and 
arrangement  of  this  kind. 

The  plant  is  reached  both  by  the  Cen- 
tral Railroad  of  New  Jersey,  and  by 
means  of  the  Kill  Von  Kull  (Staten 
Island  Sound).     Kill  Von  Kull  is  navig- 


01  the  department  of  industrial  rela- 
tions; W.  W.  Conner,  power  superin- 
tendent; C.  E.  Smith,  purchasing  agent; 
Jacob  Roth,  chief  clerk;  J.  C.  Clark, 
superintendent  of  silver  refinery;  How- 
ard W.  Thorn,  superintendent  of  yards; 
H.  M.  Green,  superintendent  of  tank- 
house;  August  Marks,  superintendent 
casting  department,  and  Harry  Moore- 
craft,  superintendent  of  weighing  and 
sampling. 

Surplus  Brass  Brings  Low  Price 

A  price  of  1.3.11c.  per  lb.  was  obtained 
by  the  War  Department  for  its  surplus 
brass  rod.  Most  of  the  rods  were  not 
of  commercial  sizes.  At  that  price 
5,500,000  lb.  was  sold.  The  remaining 
surplus  of  brass  is  being  sorted  and 
classified,  and  will  be  put  on  sale  soon. 


that  an  appeal  is  likely  to  be  taken  to 
the  IMinister  of  Justice  at  Ottawa,  the 
demand  being  made  that  the  statutes 
dealing  \rith  this  mining  property  and 
passed  at  the  last  session  of  the  Brit- 
ish Columbia  Legislature  be  vetoed.  No 
official  information  is  available  as  to 
the  grounds  on  which  this  will  be  asked 
but,  broadly  speaking,  it  is  clear  that 
it  will  be  argued  that  the  province  has 
stepped  beyond  the  authority  given  by 
the  British  North  American  Act. 

The  legislation  complained  of  was 
the  result  of  an  extended  investigation 
by  a  special  committee  of  the  House 
last  winter.  Having  almost  completed 
a  railway  from  tidewater  at  Alice  Arm 
to  the  Dolly  Varden  mine,  the  Taylor 
Engineering  Co.  charged  and  were  able 
to  satisfy  the  committee  as  to  the  jus- 
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tice  of  their  charge  that  they  had  not 
been  paid,  the  Dolly  Varden  company 
being  in  arrears  to  such  an  extent  that 
the  contracting  company  (the  Taylor 
company)  was  unable  to  meet  its  lia- 
bilities. The  upshot  was  the  passage 
of  the  Dolly  Varden  Amending  Act 
which  provided  that  charges  against 
the  property  should  be  fully  met  by  a 
specified  date  and  that  in  the  event  of 
failure  the  mine  and  holdings  could  be 
disposed  of.  Payment  was  not  made 
and  the  Taylor  Mining  Co.,  a  subsidiary 
of  the  Taylor  Engineering  Co.,  secured 
control  and  commenced  active  develop- 
ment. Considerable  ore  high  in  silver 
values  has  been  delivered  to  the  Anyox 
smelter  of  the  Granby  company.  If  the 
appellant  company  are  successful  in 
their  efTorts  to  have  the  provincial 
legislation  set  aside,  the  question  will 
be  opened  up  of  responsibility  to  the 
original  holding  company  for  the  value 
of  the  ore  extracted  during  the  last 
year. 

Northwest  Mining  Association's 
Convention  in  February 

The  annual  convention  of  the  North- 
west Mining  Association  will  be  held  in 
Spokane  Feb.  16  to  21.  Attention  will 
be  given  to  the  assembling  of  a  rep- 
resentative mining  exhibit.  Frank  C. 
Bailey,  secretary  of  the  Association 
and  in  charge  of  the  convention,  reports  a 
wide  interest  in  the  display  fi'om  many 
districts  which  never  before  have  ex- 
hibited, especially  from  some  f.ections 
of  Okanogan  and  Stevens  counties  in 
Washington  and  from  the  Pine  Creek 
district  of  the  Coeur  d'Alenes.  British 
Columbia  and  the  big  mines  of  the 
Couer  d'Alenes  always  have  good  ex- 
hibits, and  these  will  be  more  extensive 
than  heretofore. 

A  special  day  will  be  set  aside  for 
the  Columbia  section  of  the  American 
Institute  of  Mining  &  Metallurgical 
Engineers,  and  there  will  be  an  Idaho 
day,  a  British  Columbia  day,  and  a 
Washington  day.  It  is  possible  that 
this  convention  will  extend  an  invita- 
tion to  the  American  Mining  Congress 
to  hold  its  1920  session  in  Spokane. 

Chairmen  of  special  committees  for 
the  annual  convention  in  Febniary  have 
been  appointed  by  the  president,  Frank 
A.  Ross,  as  follows:  Finance,  Frank  C. 
Bailey;  resolutions,  Sidney  Norman; 
entertainment,  Dan  M.  Drumheller;  in- 
formation, Charles  H.  Goodsell;  exhib- 
its, A.  W.  Patterson;  invitations,  Oscar 
Cain;  and  transportation,  C.  A.  Gray. 


The  Action  Against  La  Rose  Mines 

brought  by  M.  J.  O'Brien,  Ltd.,  over 
disputed  territory,  asking  the  court  for 
a  declaration  as  to  the  boundary  be- 
tween the  properties  was  recently  dis- 
missed after  a  trial  lasting  nine  days. 


Hecla's  Crosscut  Reaches  Vein  on 

2,000  Level 
Reserves  Increased   and   New  Ore   Un- 
changed  in    Quality — Not   Affected 

by  Federal  Apex  Suit 
The  crosscut  on  the  2,000  level  of 
the  Hecla  mine  near  Burke,  Ida.,  has 
cut  the  orebody  showing  the  vein  to 
be  14  ft.  wide  with  about  3  ft.  of  high- 
grade  lead-silver  ore  in  the  center  and 
strong  streaks  of  ore  on  each  wall.  This 
adds  400  ft.  of  depth  to  the  known  ore- 
body,  and  it  is  reasonable  to  expect  that 
it  will  prove  fully  as  long  as  on  the 
1,600  level,  where  it  was  1,800  ft.  and 
averaging  5  to  6  ft.  wide.  The  ore  on 
the  2,000  level  is  practically  of  the 
same  grade  as  that  above,  which  is  a 
most  gratifying  feature,  since  it  is  not 
unusual  in  that  vicinity  for  zinc  to  ap- 
pear at  great  depth  and  also  since  the 
percentage  of  iron  sometimes  occurs, 
both  to  an  extent  that  often  reduces 
the  value  of  the  ore.  Neither  of  these 
appear  in  the  ore  as  far  as  explored  on 
the  2,000  level,  which  indicates  that  this 
wonderful  ore  shoot  will  maintain  its 
high  values  for  many  hundred  feet 
deeper.  This  strike  was  made  in  the 
original  Hecla  vein,  and  the  ore  has 
no  connection  with  the  "east  orebody" 
which  is  involved  in  litigation  with  the 
Federal  Mining  &  Smelting  Co.  and 
Marsh  Mines  Consolidated  over  the 
question  of  apex,  action  in  which  case 
was  recently  filed. 
Lordsburg,  N.  M.,  Now  County 

Seat  of  Hidalgo  County 
On  Jan.  1  the  southern  half  of  Grant 
County,  New  Mexico,  became  kno^\'n  as 
Hidalgo  County  with  Lordsburg  as 
county  seat.  Properties  in  the  old  Gold 
Hill,  Leidendorf,  Shakespeare  and  Vir- 
ginia districts  will  be  referred  to  in 
these  columns  under  the  general  title 
of  Lordsburg  district,  since  they  are 
all  within  a  radius  of  ten  miles  of 
Lordsburg. 

Lake  Superior  Iron  Ore  Shipments 

Shipments  from  the  Lake  Superior 
iron  ore  districts  fell  off  13,979,337  tons 
in  1919  as  compared  with  1918  accord- 
ing to  final  and  official  figures  submit- 
ted below: 

DOCK  AND  PORT  191S  1919 

C.  &  N.  W.,  Escan- 

aba    4,737,689     3,410,005 

C.  M.  &  St.  P.,  Es- 

canaba    2,037,280     1,553,353 

D.  S.  S.  &  A.,  Mar- 
quette   - 826,948        634,087 

L.    S.    &    I.,    Mar- 
quette    2,630,106     1,498,848 

C.  &  N.  W.,  Ash- 
land    6,389,169     4,866,240 

Soo   Line,   Ashland  1,176,439  1,049,143 

G.   N..   Superior 11,635,603  9,114,214 

Soo  Line,  Superior  1,756,265  1,263,503 

N.  P.,  Superior 676,473  542.248 

D.  M.  &  N.,  Duluth 20,567,288  16,821,209 
D.    &    I.    R.,    Two 

Harbors 8,723,472     6.424,545 

Total     .. 61,156,732  47,177,395 


Hobart  Mining  Co.  Loses  in  Suit 
Brought  by  Minnesota 

Must  Pay  Royalty  on  Crude  Ore  Mined 
from  .State  Properties 

Royalty  on  all  wash  ores  mined  from 
state  properties  must  be  paid  on  crude 
ore  according  to  a  decision  handed  do%vn 
by  the  Minnesota  Supreme  Court  in  De- 
cember. This  test  case  is  based  on 
the  operation  of  the  Majorca  mine  by 
the  Hobait  Mining  Co.  on  a  lease  from 
the  state  and  the  present  decision  is 
the  result  of  an  appeal  by  the  state. 
In  April,  May  and  June,  1916,  the  com- 
pany mined  and  washed  16,021  tons  of 
crude  ore  and  derived  therefrom  10,414 
tons  of  merchantable  ore.  Royalty  was 
paid  on  the  10,414  tons  and  the  state 
began  suit  to  recover  royalty  on  the 
5.607  tons  of  waste  left  on  the  prem- 
ises. The  lower  court  found  in  favor 
of  the  mining  company  and  the  state 
appealed.  In  June,  1919,  the  Supreme 
Court  reversed  the  lower  court  and 
ordered  it  to  amend  its  conclu.sions  of 
law.  A  re-argument  was  later  granted 
and  the  following  opinion  handed  down 
with  Chief  Justice  Brown  and  Asso- 
ciate Justice  Holt  dissenting: 

"The  tendency  is  constant  for  low- 
grade  iron  ore  to  come  into  the  .class 
designated  as  merchantable  shipping 
iron  ore.  Improved  furnace  methods 
and  improved  methods  of  treatment 
make  iron  ore  usable  which  before  such 
riiethods  was  not  usable.  More  effi- 
cient mining  methods  and  better  trans- 
portation conditions  make  it  profitable 
to  mine  and  ship  ore,  which,  though 
usable,  could  not  be  mined  and  shipped 
at  a  profit  if  less  efficient  methods  in 
mining  and  transportation  were  used. 
Gradually  lower  grade  ores  become 
capable  of  use  and  are  mined  and  mar- 
keted at  a  profit. 

"The  low-grade  ore,  just  as  the 
standard  ore,  is  iron  ore.  It  has  an  iron 
content  distributed  through  it  with  con- 
siderable uniformity  which  gives  it 
value  notwithstanding  the  presence  of 
silica  and  sand  and  other  waste  sub- 
stances with  which  it  is  intersected.  Its 
value  is  not  prospective  only.  It  has  a 
value,  or  some  of  it  has,  for  present 
time.  It  differs  from  the  s;tandard  ore 
in  quality  and  value  and  it  differs  in 
this  respect,  important  in  this  litiga- 
tion, that  it  cannot  be  used  in  the  fur- 
naces under  present  known  furnace 
methods  in  the  connection  in  which  it 
comes  from  its  natural  bed  in  the  mine 
after  the  removal  from  it  of  such  dirt 
and  rock  and  other  waste  material  as 
it  is  practical  and  customary  to  remove 
by  hand  or  pick  or  shovel  or  otherwise 
in  ordinary  good  mining. 

"Within  the  contemplation  of  the 
lease  the  iron  ore  taken  to  the  washing 
plant  is  the  iron  ore  mined,  and  within 
its   contemplation  this  is  the   iron   ore 
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upon  which  the  royalty  of  25c.  per  ton 
is  to  be  paid.  The  state  shares  in  the 
gain  coming  from  the  treatment  of 
low-grade  ores,  just  as  it  gains  from 
an  improvement  in  fvu'nace  methods 
and  transportation  and  niining,  in  this 
respect  and  to  this  extent,  that  when 
the  call  comes  for  its  low-grade  ore 
and  it  is  mined  under  a  lease  it  gets 
a  25c.  royalty,  but  it  never  gets  more. 
The  lessee  gets  the  profit,  large  or 
small,  beyond  this." 

Minnesota  Iron  Ore  Reserves 
Show  Net  Decrease 

Figures  recently  published  by  the 
Minnesota  State  Tax  Commission  show 
that  the  value  of  Minnesota  iron  ore 
reserves  has  depreciated  §12,993,079 
during  the  assessment  year  ending  May 
1,  1919.  The  loss  has  been  brought 
about  by  the  shipment  of  45,000,000 
tons  during  the  period  covered  while 
but  7,900.000  tons  have  been  brought 
in  by  new  exploration  and  devel- 
opment. As  of  May  1,  1919,  the  ore 
reserves  of  all  ranges  totaled  1,394,- 
923,451  tons  with  an  assessed  valuation 
of  $282,109,811  distributed  by  counties 
as  follows: 

Countv             Tonnage  Valuation 

St.    Louis _. 1,180,822,166  $258,663,231 

Itasca 155,195  645  18.942.319 

Crow    Wing...      58,828,640  4,464,511 

Lake    _ 77,000  39,750 

At  the  time  of  the  establishment  of  the 
State  Tax  Commission  in  1907  the  as- 
sessed valuation  of  Minnesota  ore  was 
$84,460,409,  which  represented  a  flat 
valuation  ^^•ithout  much  regard  for  ton- 
nages or  quality  but  the  sui-vey  then 
Immediately  ordered  by  the  new  com- 
mjssion  revealed  tonnages  and  qualities 
justified  an  assessment  of  $192,000,000, 
the  first  one  equalized  by  the  commis- 
sion. Since  1907  exploration  and  de- 
velopment have  revealed  new  tonnages 
at  such  a  rate  that  this  year's  assess- 
ment is  $90,000,000  in  excess  of  the 
original  valuation  in  spite  of  the  fact 
that  450,000.000  tons  has  been  shipped 
from  the  state  during  the  period 
elapsed. 

Changes  in  Quebec  Mines  Act 
Proposed 

A  measure  making  some  important 
changes  in  the  Quebec  Mines  Act  has 
received  a  third  reading  in  the  Legis- 
lature of  that  province.  It  makes  all 
claim  owTiers  who  do  not  develop  their 
mines  within  two  years  subject  to  a 
tax  of  10c.  an  acre  per  annum,  and  pro- 
vides that  all  mines  on  grants  of  land 
on  -which  settlers  have  not  fulfilled  con- 
ditions of  settlement  shall  become  the 
property  of  the  Government  after  Jan- 
uary, 1921.  In  reckoning  the  period  of 
six  months  allowed,  within  which  a 
prospector  may  take  out  his  miner's 
license,  it  provides  that  the  first  four 
months  of  the  year  are  to  be  omitted. 


Rand  Stocks  Offered  on  New  York 
Market 

American  shares  of  the  Rand  Mines, 
Ltd.,  of  South  Africa,  are  being  offered 
by  a  banking  syndicate  headed  by  Ber- 
nard Scholle  &  Co.  at  $40  a  share  on  a 
"when,  as  and  if  issued"  basis.  The 
American  shares,  of  which  it  is  under- 
stood 60,000  will  be  issued,  each  will 
represent  two  and  one-half  sterling 
shares,  or  a  total  of  150,000  English 
shares.  The  present  outstanding  capi- 
tal of  the  company  consists  of  2,125,995 
shares  of  five  shillings  par  value. 

Merger  Proposed  of  Mining  Prop- 
erties in  Black  Hills 

A  deal  is  pending  for  the  consolida- 
tion of  all  the  larger  properties  of  the 
Kevstone  district  in  the  Black  Hills  of 


Arcadian  ConsoUdated  Mining  Co. 

Ready  to  Operate 
Property  of  New  ^Michigan  Copper 
Merger  Lies  Along  Eastern 
Sandstone 
All  the  legal  details  connected  with 
the  amalgamation  of  the  New  Baltic 
and  the  New  Arcadian  properties  into 
one  company  have  been  completed.  The 
company  became  the  Arcadian  Consoli- 
dated Mining  Co.  on  Jan.  1.  Work  is 
to  be  resumed  in  the  near  future.  The 
property  has  all  equipment  necessary 
for  resuming  operations  at  the  two 
points  \\'here  previous  development 
showed  promising  results.  An  addi- 
tional boiler,  lately  purchased  from  the 
Quincy,  was  delivered  Dec.  30.  The 
articles  of  incorporation  have  been  filed 
with  the  secretary  of  state,  the  Ameri- 
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JOHANNESBURG.    S.    A.,    LOOKING   SOUTH    EAST,  SHOWING  IN  BACKGROUND  STRING  OF 
MINES  THAT  STRETCH  FOR  SIXTY  MILES  FROM   RANDFONTEIN  TO   SPRINGS 


South  Dakota,  and  it  is  probable  that 
it  will  be  consummated.  This  will  mean 
operations  on  a  large  scale  and  the 
revival  of  work  at  the  famous  Holy 
Terror  mine,  which  was  the  richest  gold 
property  in  the  Black  Hills  when  forced 
to  suspend  through  litigation  about 
twenty  years  ago.  Other  properties 
included  in  the  proposed  consolidation 
are  the  Columbia,  Bullion,  Keystone 
and  smallei  holdings  adjacent  to  the 
to^\^l  of  Keystone. 

Unwatering  Homestake  Mine 
After  Recent  Fu-e 

Unwatering  of  the  Homestake  mine 
at  Lead,  S.  D.,  continues.  The  water 
is  now  below  the  700  level  and  work 
has  been  resumed  on  levels  above  this 
depth.  It  is  probable  that  additional 
mills  will  be  placed  in  commission  dur- 
ing January.  Foundations  are  being  laid 
for  a  new  electric-driven  hoist  at  the 
Ellison  shaft.  The  new  powder  magazine 
has  been  completed  in  Reno  Gulch  and 
will  be  ready  for  use  as  soon  as  tracks 
are  laid  to  the  site. 


can  Ti-ust  Co.  has  been  named  as  trans- 
fer agent,  the  Boston  Safe  Deposit  Co. 
as  registrars  and  application  has  been 
made  for  listing  with  the  Boston  Stock 
Exchange. 

The  Michigan  copper  properties  that 
have  proven  commercially  successful 
have  been  opened  along  the  western 
sandstone,  with  the  exception  of  the 
Copper  Range  and  the  Isle  Royale. 
The  Calumet  conglomerate,  the  Pewabic 
lode,  the  Osceola  amygdaloid  and  the 
Kearsarge  amygdaloid  are  all  opened 
along  the  western  sandstone.  For 
years  it  was  looked  upon  as  a  folly 
to  expect  to  find  copper  in  paying 
quantities  close  to  the  eastern  sand- 
stone. Then  the  Baltic  lode  was  opened 
tiventy  years  ago  and  the  Champion, 
Trimountain  and  Baltic  mines,  now  all 
constituents  of  the  Copper  Range  com- 
pany, were  opened  on  the  eastern  sand- 
stone. That  was  followed  later  by  the 
operation  of  the  lodes  which  the  Isle 
Royale  company  has  so  successfully 
handled.  Now  there  is  a  good  deal  of 
attention  to  the  work  which  is  being 
done  on  the  JIayflower-Old  Colony  tract. 
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also  in  the  same  horizon.  The  lands 
which  the  Arcadian  Consolidated  com- 
pany owns  lie  along  the  eastern  sand- 
stone and  the  formation  which  has  been 
opened  in  the  New  Baltic  and  in  the 
Arcadian  shaft,  carrj-ing  copper  in  both 
cases,  may  be  one  of  several  unidenti- 
fied lodes  which  approximate  the  east- 
em  sandstone. 

American  Prospecting  Club 
Tonopah  Organization  to  Promote  Pros- 
pecting and  Deal  in  Prospects 

The  American  Pro.specting  Club  was 
organized  recently  at  Tonopah  by  sev- 
eral mining  men,  most  of  whom  are,  or 
have  been,  residents  of  Nevada,  and 
interested  in  mining  in  the  state.  The 
object  of  the  club,  as  its  title  indicates, 
i;-  to  promote  prospecting  and  the  de- 
velopment of  prospects.  This  purpose 
is  to  be  accomplished  by  sending  out 
prospectors,  paying  them  prevailing 
wages,  plus  a  bonus  of  25  per  cent  of 
the  net  proceeds  derived  from  the  sale 
of  any  prospect  they  may  be  instru- 
mental in  finding. 

It  is  also  intended  that  the  club  will 
buy  and  sell  prospects.  At  the  present 
time  there  is  no  intention  to  attempt  to 
develop  prospects  or  mines  beyond  that 
point  where  a  sale  can  be  effected.  In 
other  words,  the  main  idea  of  the  club 
is  to  discover  new  mines  and  develop 
and  sell,  rather  than  to  actually  operate. 

The  operating  capital  is  to  be  pro- 
vided by  the  sale  of  units.  The  incor- 
poration includes  10,000  units  of  $100 
each.  Each  unit  is  to  represent  a  mem- 
bership in  the  club. 

There  is  reliable  information  to  the 
efl'ect  that  the  organization  is  complete, 
and  a  limited  amount  of  the  working 
capital  already  provided  through  the 
.sale  of  units.  The  president  of  the  club 
is  now  in  New  York  in  connection  with 
further  financing  and  is  expected  to 
return  to  Tonopah  soon.  The  club  is 
actually  operating  at  the  present  time, 
on  a  limited  scale,  in  California  and 
Nevada. 

Provincial    Mining    Association 
Proposed  for  Ontario 
Operators    Would    Organize    to    Guard 
Interests     More     Effectively — In- 
creased Taxation  Threatened 
Mining    operators   in    Northern    On- 
tario, and  the  Cobalt  Mine  Managers' 
Association  in   particular,  are  working 
on   a   scheme   for   a   provincial   mining 
association,    which    will    represent    the 
majority  of  the  more  important  mining 
companies  in  Ontai-io.    One  of  the  chief 
difficulties   that  the   mining  companies 
have  suffered  under  in  the  past,  when 
it  came  to  questions  of  more  than  local 
importance,  has  been  lack  of  co-opera- 
tion, and  it  has  been  felt  that  in  gov- 
ernment circles  in  particular  the  indus- 
try has  not  received  the  consideration 


which  its  importance  to  the  community 
deserves.  The  recent  appointment  of  a 
locomotive  engineer  to  the  position  of 
Minister  of  Mines  has  crystallized  this 
feeling.  It  is  felt  that  such  an  organi- 
zation would  be  of  much  benefit  to  the 
industry,  particularly  in  view  of  the 
fact  that  the  labor  members  of  the  new 
government  have  very  serious  ideas  of 
additional  taxation  and  shorter  hours 
of  work  for  the  mines.  While  the  or- 
ganization would  be  of  benefit  in  deal- 
ing with  questions  of  this  sort,  it  is 
also  felt  that  it  might  effect  consider- 
able savings  in  the  purchasing  of  such 
supplies  as  coal  and  cyanide,  and  might 
also  be  able  to  bring  about  a  reduction 
in  insurance  premiums  which  are  felt 
to  be  too  high.  The  organization  will 
probably  have  headquarters  in  Toronto 
and  the  office  will  be  in  charge  of  a 
good  mining  engineer. 

Dominion    Assay   Office   at    Van- 
couver to  Pay  Bonus  on  Gold 

Instruction     Received     from     Ottawa 

Following  Board  of  Trade's  Plea 

on    Behalf    of    Producers 

T.  C.  Boville,  Deputy  Minister  of 
Finance,  Ottawa,  has  notified  the  Board 
of  Trade  of  Vancouver,  B.  C,  that  in- 
.^tmctions  are  to  be  given  officials  of 
the  Dominion  Assay  Office,  Vancouver, 
B.  C,  to  pay  a  5  per  cent  bonus  on 
gold  offered  for  sale  at  that  office.  Of- 
ficial word  of  this  policy  has  not  yet 
been  received  (Jan.  3)  at  the  Assay 
Office,  but  it  is  expected  momentarily. 

It  is  believed  that  this  action  is  the 
lesult  of  representations  made  through 
the  Vancouver  Board  of  Trade  on  be- 
half of  the  gold  producers  of  British 
Columbia.  The  latter  contended  that 
with  all  costs  increasing  while  the 
value  of  their  product  remained  sta- 
tionary they  were  placed  in  an  unfair 
position  as  compared  with  those  en- 
gaged in  other  branches  of  the  mining 
industry.  Incidentally  it  was  pointed 
out  that  the  Hedley  Mining  Co.,  here- 
tofore one  of  the  largest  single  gold 
producers  in  the  province,  found  it  im- 
possible to  maintain  its  output  under 
such  conditions. 

Until  about  the  middle  of  December 
the  Vancouver  Assay  Office  was  au- 
thorized to  pay  for  gold  in  New  York 
funds  when  the  same  were  demanded. 
With  the  withdrawal  of  this  privilege, 
and  the  consetiuent  further  handicap- 
ping of  Canadian  gold  miners  and  gold 
mining  companies  by  requiring  them  to 
accept  Canadian  funds  against  which 
there  is  a  serious  adverse  exchange  rate 
in  the  United  States,  the  situation  of 
those  who  must  make  some  purchases 
neces.sary  to  continue  their  work  in  the 
United  States  became  considerably 
more  serious. 


Possible    Smelter    Competition 

Interests  B.  C.  Shippers 

Effect    at    Trail    of    Entry    of    Kellogg 

Plant  into  Custom  Field  Discussed 

Operators  of  East  and  West  Koote- 
nay,  in  British  Columbia,  are  much  in- 
terested in  the  recent  announcement 
that  the  Bunker  Hill  -&  Sullivan  Mining 
&  Concentrating  Co.,  at  Kellogg,  Ida., 
is  arranging  to  convert  its  smelter  into 
a  bonded  lead  warehouse  to  the  end 
that  it  may  receive  the  lead-silver  ores 
of  British  Columbia  for  treatment,  the 
product  to  be  shipped  without  payment 
of  duties  to  foreign  markets.  Un- 
doubtedly this  would  have  the  effect  of 
bringing  the  Bunker  Hill  company  into 
competition  with  the  Consolidated  Min- 
ing &  Smelting  Co.  of  Canada,  operat- 
ing its  smelter  at  Trail,  B.  C.  How 
much  of  the  ore  of  independent  Pro- 
vincial shippers  will  be  sent  out  of  Brit- 
ish Columbia,  if  the  Bunker  Hill  com- 
pany suceeds  in  obtaining  bonding 
privileges,  will  depend  on  whether 
lower  smelting  charges  at  Kellogg  will 
more  than  offset  the  lower  freight  rates 
to  Trail.  The  opinion  is  widespread 
among  western  Canadian  operators  that 
the  American  smelter  will  be  able  to 
offer  better  terms  on  the  refractory 
ores  of  the  Slocan  and  of  other  sections 
of  the  Kootenays  because  of  the  wide 
field  from  which  it  draws  and  because 
of  the  great  variety,  comparatively,  of 
the  ores  coming  to  its  furnaces.  On 
the  other  hand,  it  is  asserted  by  some 
that  the  Consolidated  company  has  had 
to  face  many  difficult  problems  in  the 
endeavor  to  handle  the  refractory  ores 
of  the  province  at  reasonable  rates. 
Some  believe  that  it  will  be  principally 
these  refractory  ores  that  will  go  to 
Kellogg  instead  of  Trail,  and  the  Con- 
solidated company  would  be  content  to 
do  without.  These  individuals  declare 
that  it  would  be  a  serious  blow  to  the 
mining  industry  of  British  Columbia 
were  the  American  concern  permitted 
to  cripple  or  hamper  the  Canadian  com- 
pany.   

A  transaction  that  has  been  pending 
for  some  time  for  the  acquisition  by  a 
British  financial  syndicate  of  a  large 
interest  in  the  Dominion  Steel  Corpora- 
tion, of  Sydney,  N.  S.,  was  concluded 
during  the  latter  half  of  November.  The 
syndicate  purchases  50,000  shares  of 
the  common  stock  of  the  corporation  at 
S70  per  share.  President  Workman,  in 
making  the  announcement,  stated  that 
he  had  felt  that  the  business  could  be 
greatly  extended  by  enlisting  the  co- 
operation of  men  influential  in  steel, 
coal  and  shipping  circles.  The  sjTidi- 
cate  includes  Viscount  Fumess,  Sir  Wil- 
liam Beardmore,  Sir  Trevor  Dawson,  Sir 
Henry  JIcGowan,  Benjamin  Talbot  and 
Henry  Steele,  all  outstanding  fig:ures  in 
their  respective  fields. 
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Electrolytic  Zinc  Co.,  of  Tasmania, 

Plans  100-Ton  Plant 

Bids   for  Equipment   Received — Broken 

Hill  Ores  Can  Be  Treated 

Successfully 

The  Electrolytic  Zinc  Co.  at  Risden, 
Tasmania,  having  demonstrated  the 
success  of  the  process  for  the  produc- 
tion of  zinc  from  Broken  Hill  ores  is 
about  to  embark  on  the  erection  of  100- 
ton  plant,  and  offers  for  the  supply  of 
equipment  are  now  under  considera- 
tion. The  power  required  by  the  com- 
pany is  purchased  from  the  Tasmanian 
Government  Hydro-Electric  Depart- 
ment which  is  extending  the  plant  to 
meet  the  increasing  demand.  Speaking 
in  the  House  of  Assembly  recently,  the 
Minister  of  Works  said  that  the  surveys 
had  now  reached  such  a  stage  as  would 
enable  it  to  be  stated  that  70,000  hp. 
can  be  made  available  at  the  generating 
station  from  the  water  supply  which 
can  be  conserved  in  the  Great  Lake. 
The  equipment  includes  the  two  orig- 
inal 5,000-hp.  units  and  two  8,000-hp. 
units,  making  26,000  hp.  soon  ^to  be  avail- 
able to  meet  immediate  commitments. 
Three  more  8,000-hp.  units  have  been 
ordered,  making  a  total  of  42,000  hp., 
plus  one  spare  8,000-hp.  unit.  The  cap- 
ital cost  analysis  disclosed  £1,500,000 
for  power  stations;  £573,000  for  trans- 
mission lines,  sub-stations,  etc.;  Hobart 
installation,  £200,000,  equal  to  £33  per 
electrical  horsepower;  total  cost,  £2,- 
500,000;  annual  charge  at  5y2  per  cent, 
£202,700.  The  revenue  anticipations  in- 
cluded Electrolytic  Zinc  Co.,  £60,000; 
Hydro-Electric  P.  &  M.  Co.  (producing 
carbide)  at  Electrona,  £30,000;  and  Ho- 
bart district,  £60,000. 

United  Verde  Copper  Company's 

Construction  Program 
Roaster   Plant   to   be   Complete   Within 

Year — New  Mine  .Surface  Plant 
40  Per  Cent  Finished 
In  the  latter  part  of  1917,  it  was 
decided  to  make  extensive  improve- 
ments to  the  smelter  of  the  United 
Verde  Copper  Co.  at  Clarkdale,  Ariz., 
and  also  to  build  a  powdered  coal  plant, 
a  new  roaster  plant  and  to  make  other 
improvements  and  additions.  However, 
work  was  not  actively  begun  until  the 
spring  of  1918,  when  the  foundations 
for  three  additional  reverberatory  fur- 
naces were  built.  Work  has  continued 
on  these  up  to  the  present  time.  The 
three  additional  furnaces,  known  as  re- 
verberatories  4,  5  and  6,  are  each  25  ft. 
wide  inside  by  100  ft.  long. 

Six  new  waste  heat  boilers  have  also 
been  installed,  two  being  connected  in 
parallel  to  each  reverberatory  furnace. 
Each  boiler  is  of  the  Sterling  type  and 
of  743  hp.  rated  capacity.  These  re- 
verberatory furnaces  will  be  fired  by 
powdered  coal,  which  will  be  prepared 


in  a  coal  plant  which  is  nearing  com- 
pletion. The  active  construction  work 
on  this  plant  began  a  year  ago  and  con- 
sists of  a  storage  and  reclaiming  plant 
capable  of  storing  12,000  tons  of  coal 
under  water  and  reclaiming  from  same 
by  means  of  a  traveling  overhead  gan- 
try bucket  crane. 

A  dryer  plant  and  pulverizer  plant 
have  been  built  for  a  capacity  of  500 
tons  of  powdered  coal  per  day,  which 
can  easily  be  increased  to  700  tons  per 
day  by  running  three  shifts.  The  coal 
is  dried  in  Ruggles  coal  dryers  and  is 
pulverized  in  Raymond  pulverizer  mills. 
A  compete  vacuum  and  filter  system 
has  been  installed  which  is  expected  to 
keep  the  entire  plant  free  from  dust 
and  prevent  any  excessive  dust  losses 
from   the   exhaust   stack. 

The  construction  of  a  new  I'oaster 
plant  consisting  of  twelve  22'/^-ft. 
diameter  Wedge  roaster  furnaces  has 
been  started.  It  is  expected  that  this 
plant  will  be  comp'leted  within  a  year. 
Together  with  the  present  roasters,  it 
is  expected  to  give  an  aggregate  ca- 
pacity of  2.500  tons  of  calcines  per  day. 
A  Cottrell  smoke  treater  plant  is  also 
in  process  of  development  and  work  is 
expected  to  start  on  this  plant  in  the 
very  near  fiiture. 

At  the  mine  in  Jerome,  the  new  un- 
derground Shaft  No.  5  was  completed 
and  put  in  operation  last  May.  This 
shaft  is  for  hoisting  ore  exclusively. 
The  hoisting  arrangement  consists  of 
a  double-drum  Allis-Chalmers  motor- 
driven  hoist,  with  a  direct-current  mo- 
tor supplied  by  a  fly-wheel  motor- 
generator  set  located  in  the  hoist  sta- 
tion. The  skips  are  of  7-ton  capacity 
and  dump  automatically  into  bins  lo- 
cated on  the  1,000  level  of  the  mine. 

The  new  Shaft  No.  6  has  been  raised 
and  will  also  be  operated  from  an  un- 
derground hoisting  station  and  will  be 
u.«ed  exclusively  as  a  service  shaft  for 
men  and  supplies.  The  concrete  lining 
of  this  shaft  is  just  being  started  and 
it  is  expected  that  it  will  be  in  opera- 
tion within  another  year.  This  hoist 
will  be  a  single-drum  Nordberg  induc- 
tion-motor-driven hoist.  The  main  cage 
will  be  counterbalanced  by  a  counter- 
weight connected  to  a  flat  cable  wound 
on  a  reel  secured  to  the  main  drum 
shaft.  The  shaft  collar  will  be  located 
at  the  500  level  of  the  mine  and  con- 
nected by  about  2,000  ft.  of  tunnel  to 
the  mine  surface  plant  now  under  con- 
struction. 

The  present  mine  surface  plant  will 
bo  abandoned  owing  to  the  steam  shovel 
operations  which  will  strip  the  ground 
now  being  occupied.  The  new  surface 
plant  is  located  down  the  hill  500  ft. 
below  the  present  surface  and  will  con- 
sist of  a  modern  compressor  plant  and  a 
complete  layout  of  shops,  change  house 


and  all  accessory  equipment.  The  en- 
tire plant  will  be  electrified  and  served 
by  the  power  house  at  Clarkdale  and 
also  the  Arizona  Power  Co.  The  change 
house  will  be  equipped  to  take  cai'e  of 
1,400  men  and  will  have  a  time  office 
in  connection  with  it.  The  machine 
shop,  the  foundation  for  which  is  now 
complete,  will  be  equipped  to  repair 
the  large  railway  locomotives  and 
steam  shovels.  In  addition,  there  will 
be  built  a  boiler  and  blacksmith  shop, 
a  mine  shop,  electric  shop,  warehouse, 
substation  and  heating  plant.  All  of 
this  work  is  now  about  40  per  cent  com- 
pleted. 

Construction  will  begin  in  the  near 
future  of  a  to\\Ti  development  close  to 
the  mine  surface  plant.  Modern  sani- 
tary housing  will  be  provided  for  the 
company's  employees. 

Annual    Report    of    Mount    Lyell 
Co.,  Tasmania 

The  Mount  Lyell  report  for  the  year 
ended  Sept.  30  shows  a  reduction  of 
about  20  per  cent  on  the  output  for  the 
previous  year  mainly  owing  to  the  in- 
fluenza epidemic  and  the  scarcity  of 
labor.  Working  costs  on  account  of  the 
lower  tonnage  treated  and  the  increased 
prices  for  supplies  jumped  by  6s.  l%d. 
to  £1/15/3^4  per  ton  of  crude  ore.  The 
falling  off  in  revenue  was  responsible 
for  a  loss  of  £5,764  on  the  company's 
railway  from  Queenstown  to  Regatta 
Point,  a  distance  of  32  miles.  A  com- 
parison of  the  results  for  the  past  two 
years  is  -shown  in  the  following  table: 

1918  1919 

Smelted,    tons    240,947  185.177 

Converter  production — 

Copper,    tons    5,705  5.314 

Silver,   oz 320,344  266.864 

Gold.  oz.   ....'. 7,042  5,538 

Cost  per  ton  ore  of  pi-oduction 

blister    copper    29/1.7  35/3.21 

Net    profit   £247,228  £130,232 

Dividends  and   bonuses   paid..  £209,494  £80.574 

Reserve    and    insurance £513,257  £612,900 

Surplus   liquid  assets £623.854  £702.879 

Ore  Reserves — 

Mt.    Lyell    mine    (including 

S.   Lyell   mine),   tons 2.028.747  1.910,388 

N.    Lyell    mine,    tons 1,036.300  960,242 

The  directors'  report  states  that  im- 
portant results  are  being  obtained  in 
the  flotation  plant,  also  that  interesting 
laboratory  experiments  have  been  car- 
ried out  in  regard  to  leaching  copper  in 
the  crude  ore.  As  a  result  of  the  re- 
cent shipping  strike  deliveries  of  blister 
copper  to  the  Port  Kembla  refineries 
are  considerably  delayed.  This  is  re- 
flected by  the  increa.se  of  £121,000  in 
the  item  "Metals  on  hand  and  in  tran- 
sit". No  fresh  estimate  of  ore  reserves 
has  been  made  since  Sept.  30,  1918,  but 
based  on  the  figures  then  arrived  at 
the  reserves  are  now  as  follows:  Mount 
Lyell  mine,  including  South  Lyell, 
1,910,388  tons,  average  assay,  0.5  per 
cent  copper,  1.5  oz.  silver,  0.04  oz.  gold; 
North  Mount  Lyell,  960,242  tons,  6  per 
cent  copper,  1.33  oz.  silver,  0.005  oz. 
gold. 


96 


Engineering   and   Mining   Journal 


Vol.  109,  No.  2 


News  From  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


General  Leasing  Bill  Still  in 
Committee 

Members  of  the  Conference  Commit- 
tee that  is  considering  the  general  leas- 
ing bill  expressed  the  hope  on  Jan.  5 
that  an  agreement  would  be  reached 
in  the  near  future.  It  had  been  ex- 
pected that  the  conferees  would  be 
ready  to  report  at  the  convening  of 
Congress  but  despite  their  sessions  dur- 
ing the  holidays  all  differences  were  not 
adjusted.  It  is  anticipated  that  no  great 
delay  will  be  met  in  either  House  in 
agreeing  to  the  conference  report. 

Tai'iff  Hearings  to  Continue 

Further  delay  may  be  expected  be- 
fore the  Finance  Committee  takes  ac- 
tion on  the  various  tariff  measures 
pending  before  it.  The  subcommittee 
let  it  be  known  on  Jan.  5  that  further 
hearings  were  to  be  conducted  before 
a  report  would  be  made  to  the  full 
committee.  It  had  been  the  general 
understanding  that  the  hearings  had 
been  closed  prior  to  the  holidays.  A 
substitute  for  the  licensing  provisions 
of  the  dye  bill  is  being  considered  by 
the  subcommittee  but  no  conclusion  has 
been  reached  in  regard  to  it. 

Gold  Exports  and  Imports  in  1919 

Gold  exports  from  the  United  States, 
according  to  the  Federal  Reserve  Board, 
from  Jan.  1  to  Dec.  20,  1919,  totaled 
$354,668,140.  During  the  same  period 
imports  of  gold  totaled  $75,944,753. 
Silver  exports  from  the  United  States 
during  the  period  mentioned  aggregated 
$231,119,379.  Imports  of  silver  for  that 
period   were   $85,899,323. 

The  largest  exports  of  gold  were 
made  to  Japan  which  took  $94,114,189 
during  the  period  under  review.  Other 
countries  receiving  large  amounts  of 
gold  from  the  United  States  were  Ar- 
gentina who  received  $54,110,000,  China 
with  $37,315,326;  British  India,  $31,843,- 
913,  and  Spain,  $29,778,000.  The  larger 
exporters  of  gold  to  the  United  States 
were  Canada,  who  sent  $44,096,951; 
Hongkong,  $10,017,550;  Mexico,  $4,361,- 
596;   and   England,   $4,055,739. 

British  India  received  $109,180,718  of 
silver  from  this  country;  China,  $70,- 
108,537,  and  England,  $15,635,386.  Im- 
ports of  silver  came  chiefly  from  Mex- 
ico, amounting  to  $61,133,673.  Peru 
sent  the  United  States  $8,535,684  worth 
of  silver,  and  Canada,  $6,836,116. 


The  Apex  Suits  filed  against  each 
other  by  the  United  Eastern  and  Tom 
Reed  mining  companies  of  Oatman, 
Ariz.,  will  come  up  in  January  at  King- 
man, action  having  been  delayed. 


ARIZONA 

RE-OPENING   OF  OLD   SILVER   PRODUCER.S 

CONTINUES— COPPER  COMPANIES 

PURSUE   POLICY   OF 

CURTAILMENT 

Chloride — The  Dardanelles  Mining 
Co.  recently  completed  the  erection  of 
its  new  headframe.  Shaft  sinking  is 
continuing,  the  vein  having  been  cut 
and  passed  through.  Miss  Anna  E. 
Durkee,  of  New  York,  is  president  and 
S.  Ford  Eaton,  superintendent. 

Jerome — Eighty  acres'  northwest  of 
the  Haynes  property  have  been  sold  by 
S.  S.  Ballard  to  the  United  Verde  com- 
pany for  $60,000.  Considerable  develop- 
ment has  been  done. — The  Shea  is  to 
begin  shipping  high-grade  silicious  ore 
Jan.  15.  About  150  tons  are  ready  for 
hoisting. — The  Dundee  shaft  is  get- 
ting down  below  the  drainage  area  of 
the  U.  V.  Extension  tunnel  and  the 
pumps   are   now  lifting  about  100   gal. 


Mayer — The  United  Arizona  Copper 
Mining  &  Smelting  Co.  is  sinking  a 
1,000  ft.  shaft,  now  do\vn  875  ft.,  with 
good  copper  sulphide  reported  at  this 
depth.  Late  floods  in  the  Agua  Fria 
did  much  damage. — The  Big  Ledge 
smelter  at  Mayer  is  to  be  started  again 
on  a  test  run  on  gold-bearing  ore  from 
the  company's  Henrietta  mine. — A  50- 
hp.  gasoline  engine,  hoist  and  com- 
pressor are  on  the  road  for  the  White 
Star  Co.,  which  has  property  on  upper 
Turkey  Creek,  near  Mount  Union. 
J.  W.  White  is  in  charge.  The  presi- 
dent of  the  corporation  is  Phillip  Speck, 
of  Indianapolis,  formerly  manager  of 
the  Speck  placer  enterprise  on  Lynx 
Creek. — Announcement  has  been  made 
that  the  Liberty  company  is  to  install 
new  surface  equipment  in  the  spring 
and  sink  to  1,000  ft.  from  the  present 
depth    of   300   ft.— The    old    Richenbar 
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NEW    EQUIPMENT    OF    DARDANELLES  MINING  CO..  CHLORIDE,  ARIZ. 


of  water  a  minute. — Gadsden  has  start- 
ed a  diamond  drill  on  the  1,200  level  to 
cut  the  fault  850  ft.  lower  down.  Sink- 
ing of  the  winze  from  the  1,200  level 
is  continuing.  At  70  ft.  it  was  still  in 
soft  schist,  shot  with  native  copper.  It 
is  expected  to  cut  the  fault  at  140  ft. 
below  the  1,200  level.— United  Verde 
Combination  is  crosscutting  on  the  1,300 
level  to  reach  ore  developed  on  the  700 
and  1,100  level.  The  company,  headed 
by  James  M.  Layman,  has  done  about 
±wo  miles  of  lateral  development  work. 
Stoddard — The  Arizona-Binghamton 
company  is  timbering  its  main  shaft 
and  is  erecting  an  80-ft.  gallows  frame. 
Preparations  are  being  made  toward 
operating  the  flotation  mill  about 
Feb.  1. — The  Pocohontas  company  has 
installed  a  modern  50-ton  mill,  with  a 
Standard  ball  mill  and  Callow  flotation 
cells.  About  2,000  tons  of  gold-silver- 
lead  ores  are  ready  on  the  dump. 


gold  mine,  on  the  Agua  Fria,  east  of 
Bumblebee,  is  to  be  worked  again  by 
its  owners,  H.  M.  Meriwether  &  Co.  of 
Kansas  City,  with  over  100  men.  On 
the  property  is  a  mill  and  other  equip- 
ment that  cost  about  $250,000.  This  is 
to  be  operated  electrically,  as  the  new 
southern  line  of  the  Arizona  Power 
Co.,  on  its  way  to  the  Kay  mine  and 
Phoenix,  passes  very  near.  A  long  tun- 
nel is  to  be  driven  to  cut,  at  400  ft. 
depth,  an  orebody  described  as  very 
large  but  of  low  grade.  Cordcs  on  the 
Eradshaw  Mountain  R.  R.  is  the  ship- 
ping point. — The  Big  Bug  Copper  com- 
pany is  nearing  300  ft.  in  depth,  there 
to  start  lateral  development  on  a  vein 
of  sulphide  ore  followed  by  the  shaft. 
A  new  hoist  and  compressor  have  been 
installed.-^Franco-American  has  pur- 
chased a  special  gas  engine,  a  three- 
drill  compressor  and  pumping  plant, — 
The  Bill  Arp  property  on  Turkey  Creek 
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has  been  sold  by  L.  P.  Ellis,  of  Mayer, 
under  bond,  to  W.  H.  Morrison  and 
B.  W.  Harris,  of  Mayer.  Propeity  is 
in  Black  Canyon  district.  It  is  an  old 
producer  and  is  said  to  have  3,000  tons 
of  30-oz.  silver  ore  ready  for  stoping. — 
In  the  lower  Agua  Fria  section,  the 
Kay  Copper  Co.  has  awarded  a  contract 
for  sinking  a  1,000-ft.,  double-compart- 
ment shaft,  at  a  cost  of  $75,000.  It 
\vi\\  be  located  500  ft.  from  the  present 
main  shaft  and  will  tap  ground  already 
well  developed  by  drilling  and  drifting. 
Prescott — The  Silver  Cycle  Mining 
Co.,  represented  by  Charles  E.  Maloney 
and  E.  W.  Meyers,  of  San  Francisco, 
has  bought  the  Dunkirk,  Poverty  and 
Davis  groups  of  claims  on  Slate  Creek, 
in  the  Senator  district,  south  of  Pres- 
cott. A  ball  mill  and  flotation  equip- 
ment will  be  installed.  O.  O.  Smith  is 
superintendent.  —  The  Mark  Twain 
property  in  the  same  district  has  been 
bonded  by  the  Grand  Island  company. 
R.  E.  Moore  is  manager. — Interests  con- 
nected with  the  Golden  Dragon  have 
bonded  the  Briganza  group,  near  Sen- 
ator, adjoining  the  Emporia. 

Turkey  Station — The  Lawi:on  Mines 
Finance  Co.,  having  offices  in  the  Na- 
tional Bank  of  Arizona  Building, 
Phoenix,  has  just  completed  a  custom 
mill  of  from  50  to  70  tons  daily 
capacity.  The  usual  coarse-crushing 
equipment  is  followed  by  a  4  ft.  Marcy 
mill.  Concentration  is  accomplished  by 
Wilfley  tables  and  the  Lewis  flotation 
machines.  The  mill  is  in  charge  of 
G.  D.  Thrasher,  formerly  with  the 
Arizona-Binghamton  Copper  Co.,  at 
Mayer. — The  Silver  Zone  property,  the 
principal  workings  of  which  are  within 
five  hundred  feet  of  the  Lawton  Mines' 
Finance  mill  has  recently  developed 
some  high-grade  silver  ores.  The  latest 
strike  is  of  twenty-one  inches  of  $500 
ore. 

Morristown — At  the  old  Montezuma 
mine,  in  drifting  west  from  the  old 
workings  under  the  famous  glory  hole, 
a  new  shoot  of  silver-lead  ore  has  been 
uncovered.  The  total  length  has  not 
yet  been  determined,  but  for  the  first 
20  ft.  of  drifting  the  average  width  has 
been  five  feet.  Preparations  to  develop 
this  shoot  from  the  bottom  of  the  200- 
ft.  shaft  are  now  under  way.  Ore  is 
being  shipped  regularly  to  El  Paso. 
The  property  is  owned  by  E.  Payne 
Palmer,  of  Phoenix,  and  is  being  opened 
up  by  Frank  Wright,  of  Morristown. 

Globe — The  Superior  &  Boston  Cop- 
per Co.  recently  announced  that  since 
striking  the  Footwall  vein  on  the  400 
level,  it  had  shipped  from  70  ft.  of 
drifting  eight  cars  of  ore  averaging 
$72  per  ton,  and  netting  approximately 
$31,000.  In  the  East  drift  the  vein  has 
widened  to  12  ft.  and  dropped  slightly 
in  grade  of  ore.     A  crosscut  is  being 


driven  to  the  vein  on  the  600  level,  and 
one  is  planned  for  the  800  level  east  of 
the  IMcGaw  fault.  The  north  crosscut 
on  the  1,200  level,  east  of  the  Quo  Vadis 
fault,  has  cut  an  apparently  barren 
vein,  presumably  the  Great  Eastern. 
The  exploration  work  for  the  Old  Do- 
minion vein  is  continuing.  The  Lime- 
stone vein  has  not  yet  been  met  on  the 
long  south  crosscut  on  the  800  level,  but 
a  fault  was  met  which  may  have  thrown 
the  vein.  An  extension  of  the  south 
crosscut  on  the  400  level  will  serve  to 
check  up  the  fault  movement. 

It  is  reported  from  Boston  that  di- 
rectors of  the  Arizona  Commercial  Min- 
ing Co.  have  discussed  informally  the 
advisability  of  consolidating  with  the 
Old  Dominion  company,  whose  property 
adjoins,  on  the  basis  of  two  shares  of 
Arizona  Commercial  for  one  of  Old 
Dominion.  Officers  of  the  latter  com- 
pany are  said  not  to  have  discussed  the 
matter  at  all. 

Superior — Silver  King  of  Arizona 
Mining  Co.'s  shaft  was  down  543  ft.  on 
Dec.  30.  There  was  six  tons  of  con- 
centrates on  hand.  The  lower  stringer 
has  widened  to  6  in.  on  the  south  side 
of  the  shaft,  and  on  the  north  side  has 
bi'oken  up  and  is  about  2  ft.  wide.  It 
shows  bigger  and  more  favorably  on 
the  north  side  which  is  toward  the  old 
mine  and  the  country  to  be  opened  up 
by  the  proposed  crosscut  on  the  600 
level. 

Casa  Grande — The  property  of  the 
Silver  Reef  Mining  &  Milling  Co.,  11 
miles  south  of  Casa  Grande,  has  been 
leased  to  Robert  O.  Boykin.  The  prop- 
eity  is  equipped  with  a  substantial 
camp  and  mining  machinery.  A  large 
tonnage  of  good  grade  silver  ore  has 
been  developed.  The  lessee  plans  to 
erect  a  combined  concentration  and 
cyaniding  plant  of  from  50  to  100  tons 
capacity. 

Klondyke — The  Aravaipa  Leasing 
Co.  has  installed  a  Fairbanks-Morse  oil 
burning  engine  and  generator  to  re- 
place boilers  and  steam,  thus  cutting 
oil  consumption  80  per  cent.  All  work 
has  been  stopped  on  outside  properties 
and  work  confined  to  diamond  drilling 
and  unwatering  the  shaft  so  as  to  per- 
mit working  the  third  level  of  Grand 
Reef. 

Tucson — C.  M.  Taylor,  of  Tucson,  has 
bonded  the  Allison-Brown  mines  in 
Olive  Camp,  20  miles  south  of  Tucson, 
and  is  setting  a  number  of  leasing 
crews  at  work,  besides  starting  de- 
velopment work. — The  Tom  Day  gold 
mine  in  the  Quijotoa  district  has  been 
bonded  by  a  New  York  company,  rep- 
sented  by  C.  Scott.  A  contract  has  been 
let  for  sinking  a  shaft,  on  which  10  men 
are  at  work.  This  shaft  is  following  an 
old  drill  hole  in  which  there  had  been 
development  of  15  ft.  of  good  gold  ore. 


Greaterville — Renewed  activity  is  ex- 
pected at  the  old  Greater\-ille  placers, 
which  have  produced  considerable  gold 
in  the  past.  The  McAnery  group  of 
patented  claims  has  been  bonded  by  a 
St.  Louis  organization,  reported  to  have 
taken  over  the  Barclo  claims  adjoining 
also.  The  ground  is  to  be  sampled  thor- 
oughly.— In  the  same  section,  30  miles 
south  of  the  Southern  Pacific  station  of 
Vail,  the  Liberty  company  is  operating 
the  St.  Louis  group,  developing  an  8-ft. 
ledge  of  gold-silver-lead  ore,  said  to  be 
amply  rich  for  shipment.  The  Hancock 
pi'operty  has  been  bonded  to  W.  B. 
Cottrell,  who  has  built  a  mill.  The 
Yuba  has  been  bonded  by  J.  W.  An- 
derson to  E.  W.  Podgett.  High-grade 
silver-lead  ore  has  been  shipped  from 
the  Conglomerate  group  by  J.  E.  An- 
derson and  from  the  Treasure  prop- 
erty by  J.  B.  Anderson  and  Grant  B. 
Culley. 

Ajo — New  Cornelia  is  shipping  six 
carloads  of  sulphide  ore  daily  to  the 
Calumet  &  Arizona  smelter  at  Douglas. 
Exploration  work  has  disclosed  rich 
ores,  reported  unofficially  to  run  above 
7  per  cent  copper. — Cornelia  Consoli- 
dated is  sinking  a  drill  hole  about  20  ft. 
a  day  in  a  soft  leached  formation  that 
shows  good  copper  wherever  hard 
streaks  are  cut.  The  drill  is  now  down 
about  400  ft.— The  Black  Prince  group, 
in  the  Quijotoa  section,  40  miles  east 
of  Ajo,  will  be  operated  by  an  associa- 
tion of  Cochise  County  men,  including 
Postmaster  Hankins  of  Douglas  and  C. 
A.  McDonald,  of  Bisbee,  former  county 
treasurer.     The  ores  are  lead-silver. 

Yuma — The  Saxon  group  of  five 
claims  in  Silver  district,  30  miles  north 
of  Yuma,  has  been  sold  to  Paul  Kim- 
ball and  the  Mooremeister  brothers  of 
Salt  Lake  City,  who  have  organized  a 
company  and  are  planning  to  erect  a 
reduction  plant. — Much  prospecting  is 
being  done  in  the  mountains  of  the 
Colorado  River  Indian  reservation, 
lately  thrown  open  to  miners.  The 
placers  of  the  La  Paz  section  have 
been  passed  over,  owing  to  the  lack  of 
water  for  operation. 

Courtland — A  decided  revival  of 
activity  has  come  to  the  Courtland- 
Gleeson  section,  which  for  years  has 
been  operated  mainly  in  small  leases, 
with  shipments  of  picked  ores  to  the 
smelters  at  Douglas.  Great  Western 
has  been  e.xploring  by  drilling  a  large 
orebody  that  has  now  been  entered  by 
a  shaft  at  the  depth  of  350  ft.  This 
shaft  will  be  continued  down  to  500  ft., 
at  least.  William  Holmes  is  in  charge. — 
J.  W.  Bennie,  manager  of  the  Shannon 
Copper  Co.,  has  moved  to  Gleeson,  to 
direct  work  on  the  company's  Copper 
Belle  property. — Work  has  been  re- 
sumed on  the  Tejon  property,  owned 
by  Captain  W.  H.  McKittrick. 
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Johnson — The  Swasshelm  Gold-Silver 
Co.  has  been  formed  to  operate  a  prop- 
erty in  the  Swisshelm  Mountains  which 
has  been  shipping  ore  assaying  $48  per 
ton.  Francis  J.  Heney  is  president. — 
The  Mines  and  Development  Corpora- 
tion of  Arizona,  which  holds  a  10-year 
lease  on  the  Copper  Chief  mine,  is 
working  No.  1  and  No.  2  shafts,  devel- 
oping orebodies  recently  struck.  The 
company  is  reported  to  have  arranged 
to  become  a  party  to  a  lease  on  the 
nine-mile  railroad  to  the  Southern  Pa- 
cific at  Dragoon.  Eight  carloads  of 
mill  machinery  have  been  shipped  from 
Chicago,  111.,  to  Johnson  for  the  Key- 
stone Copper  Mining  Co.,  upon  arrival 
of  which  erection  of  the  concentrator 
will  be  started.  This  company  is  in- 
stalling oil-fired  boilers  to  supersede 
gasoline  power.  The  Johnson  Develop- 
ment Co.,  which  has  been  closed  down 
for  six  months,  will  resume  at  once.  The 
first  work  will  be  that  of  retimbering 
the  shaft. 

Douglas — P.  G.  Beckett,  the  new 
southwestern  general  manager  for  the 
Phelps  Dodge  Corporation,  has  taken 
up  his  work  at  Douglas,  succeeding 
A.  T.  Thomson,  who  has  been  trans- 
ferred to  New  York  as  assistant  to  the 
president,  Walter  Douglas.  At  Bis- 
bee,  according  to  Mr.  Beckett,  there  is 
to  be  no  material  change  in  the  com- 
pany's policy,  though  the  4,000-ton  mill 
may  be  operated  this  year.  At  Mo- 
renci  only  e.xploration  and  development 
work  will  be  done.  The  Nacozari  mill- 
ing plant  may  be  remodeled.  The  new 
manager  sums  up  his  observations  by 
stating  "If  there  ever  was  a  time 
for  numerous  reasons,  for  all  of  us  to 
practice  thrift  and  economy,  it  is  right 
now  and  in  this  year  which  we  are 
facing." 

CALIFORNIA 

STATE  COMMISSION  LOSES  C.\SE  AGAINST 

ENGELS  COMPANY— OPERATIONS 

ON  MOTHER  LODE 

San  Francisco — The  case  of  the  State 
Fish  &  Game  Commission  vs.  Engels 
Copper  Mining  Co.,  that  was  heard  in 
the  Superior  Court  at  Quincy,  Cal.,  has 
been  decided  in  favor  of  the  defendant. 
The  plaintiff  alleged  that  Lights  Creek, 
tributary  to  Indian  Creek,  had  been 
polluted  by  tailings  from  the  Engels 
company's  mill. 

Sutter  Creek— The  Old  Eureka  Min- 
ing Co.  has  deepened  its  shaft  100  ft. 
under  a  contract  calling  for  sinking  500 
ft.  below  the  3,000  level.  Work  was 
begun  on  Nov.  11  last.  At  the  Central 
Eureka  the  south  drift  on  the  3,350 
level  is  now  in  348  ft.,  the  showing  in 
the  face  being  better  than  at  any  pre- 
vious time.  The  vein  measures  6  ft. 
between  walls,  half  of  which  is  quartz 
and  half  slate  and  gouge,  all  being 
milling  ore.  A  six-foot  vein  of 
milling  ore  has  been  opened  up  in  the 


Central  Eureka  mine  on  the  3350  level. 
The  south  drift  is  in  350  ft.  At  Jack- 
son, the  Kennedy  Mining  &  Milling  Co. 
has  increased  its  force  of  men  and  is 
opening  up  territory  on  deeper  levels. 
Sixty  stamps  are  dropping  in  the  mill. 

Volcano — Application  has  been  re- 
ceived by  the  California  Debris  Com- 
mission from  Mary  I.  Crocker  and  J.  W. 
Preston,  Jr.,  for  permission  to  work  the 
Elephant  Claim  mine  by  the  hydraulic 
method,  draining  into  Sutter  Creek.  Tail- 
ings will  be  impounded  in  a  worked-out 
mining  pit  on  Indian  Camp  Flat  about 
a  half  mile  from  the  mine. 

Amador  City — Twenty  stamps  are 
dropping  on  day  shift  at  the  Bunker 
Hill  Consolidated  Mining  Co.'s  mill. 
Prospect  work  now  under  way  has 
caused  the  curtailment  of  milling  oper- 
ations. A  winze  is  being  sunk  from  the 
2.800  level  at  a  point  1  040  ft.  north  of 
the  shaft  and  is  now  300  ft.  deep  with 
at  least  200  ft.  to  go. 

Carson  Hill — According  to  a  report 
by  W.  J.  Loring,  the  Morgan  mine  pro- 
duced 59,725  tons  of  ore  averaging 
$13.55  per  ton  in  actual  recovery,  from 
Jan.  1  to  Sept.  30,  1919.  There  is  now 
$5,880,000  worth  of  ore  blocked  out. 

Forest  Hill— The  Double  O  Mining 
Corporation  has  purchased  from  J.  A. 
F'erguson  and  others  a  tract  of  mining 
claims  comprising  five  units  at  Forest 
Hill.  It  is  known  as  the  Basil  Con- 
solidated. The  Excelsior  mine  in  the 
Meadow  Lake  district  has  closed  down 
for  the  winter,  due  to  excessive  snow 
and  low  temperature. 

Grass  Valley — The  Empire  Mines  & 
Investment  Co.  is  rapidly  completing 
installation  of  its  new  20-stamp  unit, 
making  a  total  of  80  stamps.  Within 
a  short  time  the  Pennsylvania  mill  will 
be  closed  down,  and  all  product  from 
the  Pennsylvania  mine  sent  to  the  Em- 
pire mill  by  the  new  electric  railway. — 
It  is  reported  that  lessees  at  the  Alli- 
son Ranch  mine  are  opening  excellent 
ore  in  new  sections  of  the  pi'operty. 

Nevada  City — The  property  of  the 
Murchie  Mines  Co.  w'as  sold  at  a  sher- 
iff's sale  to  C.  F.  Humphreys,  of  San 
Francisco,  for  $2,490.30.— At  the  Gold 
Canyon  mine  the  five-stamp  mill,  to- 
gether with  the  compressor,  compressor 
house,  blacksmith  shop  and  tools  was 
totally  destroyed  by  fire  recently.  The 
property  on  the  fork  of  the  Middle 
Yuba  River  w.as  owned  by  Mrs.  Frank 
Hill,  of  San  Francisco,  Cal. 

Coram — The  Balaklala  Copper  Co. 
has  brought  suit  in  the  U.  S.  Court  in 
San  Francisco,  to  recover  from  Shasta 
County  a  tax  of  $5,092  paid  under  pro- 
test in  December.  The  company  holds 
that  the  County  Board  of  Equalization 
raised  its  asses.^ment  in  July  "arbitrar- 
ily and  illegally." 

Engelminc — The    Engels    Copper    Co. 


is  erecting  a  two-story  dormitory  100 
ft.  long  and  40  ft.  wide.  It  will  contain 
60  rooms  and  is  to  have  steam  heat. 

San  Jose — The  New  Guadalupe  Min- 
ing Co.  recently  struck  a  ledge  of  cin- 
nabar ore  12  ft.  wide  on  its  property 
along  the  Guadalupe  Creek,  twelve 
miles  west  of  San  Jose.  The  strike  is 
said  to  be  the  richest  since  1910. 

Tuolumne — Labor  conditions  in  Tuo- 
lumne ■  County  are  improving  and 
enough  miners  are  available  but  they 
are  less  skilled  than  formerly  and  do 
not  remain  in  many  cases  longer  than 
a  week  or  two  on  one  job.  The  men 
are  unorganized  and  there  has  been 
little  trouble.  The  labor  difficulties  of 
the  local  lumber  company  have  caused 
the  price  of  mine  timber  to  advance 
fiom  $20  to  $38  a  thousand  within  the 
last  year. — The  Black  Oak  mine  after 
three  years  inactivity  has  opened  a 
new  orebody  on  the  1,800  level  and  is 
again  milling.  The  ore  is  of  good  grade 
and  holds  out  well  as  it  is  developed. 
— Development  work  is  being  done  at 
the  Confidence  mine,  eight  miles  north 
of  Tuolumne,  under  Edmund  Juessen, 
of  San  Francisco. — The  Shawmut  mine 
of  the  Tonopah  Belmont  Mining  Co., 
at  Jamestown,  is  dropping  70  stamps. 
Fred  Bradshaw,  of  San  Francisco,  is 
manager. — The  Dutch  Sweeny  mine  at 
Stent,  near  Jamestown,  operated  by  W. 
J.  Loring,  is  reported  to  be  in  ore. — 
The  McCormick  mine,  near  Jackson- 
ville, is  in  high-grade  ore.  It  is  a 
small  mine,  operated  by  its  owner,  An- 
drew McCormick,  of  Stockton,  and  made 
a  good  profit  last  year. 
COLORADO 

SITUATION  IN  OURAY  DISTRICT— WESTERN 
TUNNEL  CO.  PLANS  MILL 

The  labor  situation  in  the  Ouray  dis- 
trict of  Colorado  during  1919  has  been 
fairly  satisfactory.  There  has  been  a 
shortage  both  in  number  of  men  and 
in  quality,  but  this  has  not  been  bad 
enough  to  hamper  operations  seriously. 
There  has  been  no  unrest  nor  radical- 
ism— only  a  lack  of  efficiency.  Wages 
have  been  slightly  advanced,  due  chiefly 
to  agreements  at  Silverton  between  the 
miners'  union  and  one  or  two  of  the 
large  operators  in  that  district.  The 
average  in  Ouray  is  represented  by  the 
figure  of  $6  per  eight  hours  less  $1.35 
for  board  (which  costs  more)  to  ma- 
chine men  in  wet  places,  and  50c.  less 
for  dry  work. 

Ore  markets  have  not  changed  dur- 
ing 1919;  ore  is  sold  to  the  A.  S.  &  R. 
Co.  at  Durango  and  Pueblo,  and  the 
0.  &  C.  S.  &  R.  Co.,  Salida,  with 
a  little  ore  going  to  Salt  Lake  smel- 
ters.    Treatment  charges  remain  high. 

Mining  operations  in  general  have 
shown  a  lively  improvement.  Camp 
Bird  continues  to  develop  from  the  new- 
cross-cut  tunnel  level,  but  has  not 
started  milling.    The  Atlas  M.  &  M.  Co. 
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is  carying  out  extensive  development, 
expecting  to  improve  and  enlarge  mill- 
ing capacity  soon.  The  Moimtain  Top 
Mining  Co.  is  steadily  producing  very 
fine  silver-lead  shipping  ore  and  mill- 
ing the  rejects  from  sorting,  making  a 
good  profit  and  starting  rather  exten- 
sive development  work.  Keleher  & 
Carney  have  steadily  shipped  old  stope 
fills  from  the  Wedge  in  the  Bachelor 
district,  making  a  good  profit  on 
straight  silver  ore.  Barstow  lessees 
discovered  a  very  rich  gold  ore  shoot 
and  made  splendid  shipments. 

Chipeta  M.  M.  &  S.  Co.,  a  new  stock 
company,  has  continued  to  drive  cross- 
cuts to  explore  the  Searsport  and  the 
H.  A.  C.  properties,  both  very  promis- 
ing, and  will  probably  be  in  the  market 
this  spring  for  mining  and  milling  ma- 
chinery. The  Vernon  Mining  Co.,  whose 
entire  property  burned  some  time  ago, 
has  surveyed  for  a  new  cross-cut  tunnel 
and  will  start  this  work  the  coming 
spring,  putting  in  a  complete  equip- 
ment for  tunnel  driving.  A.  G.  de  Gol- 
yer,  manager  for  the  Vernon,  has  taken 
over  the  Kentucky  Giant,  at  Ironton, 
forming  the  Silver  Mountain  Mines  Co., 
and  is  installing  complete  mining  equip- 
ment in  a  substantial  way  and  starting 
a  campaign  of  mine  development.  Gol- 
conda  Mines  Consolidated  has  erected 
a  plant  at  the  Golconda-Bob  IngersoU 
and  is  developing  the  main  vein,  with 
results  promising  a  large  body  of  good 
grade  gold-silver  milling  ore;  they  ex- 
pect to  develop  further  next  summer 
through  a  crosscut  in  Hurricane  Basin, 
and  erect  a  mill  in-Henson  Creek.  The 
Michigan-Colorado  Copper  Co.,  operat- 
ing the  Cashin  mine  in  the  Paradox 
country,  are  developing  a  large  copper 
deposit  and  beginning  to  bring  in  ma- 
chinery for  100-ton  flotation  mill. 

In  general,  conditions  have  improved, 
several  new  operations  have  begun,  a 
good  many  more  are  being  initiated, 
and  a  lively  inquiry  presages  exten- 
sive new  work  this  spring. 

Idaho  Springs — The  Western  Tunnel 
Mining  Corporation  has  been  doing  de- 
velopment work  during  the  last  year.  It 
is  now  at  work  on  plans  and  specifica- 
tions for  installing  a  250-ton  concentra- 
tion mill,  together  with  an  air  compres- 
sor and  mining  machinery,  to  cost  in 
the  neighborhood  of  $200,000.  It  is 
expected  that  this  installation  will  start 
early  in  the  spring  and  be  in  operation 
by  July,  1920. 

Ophir  —  The  Carbonero  property  at 
Ophir,  consisting  of  eight  patented 
claims  and  ten  unpatented  claims,  was 
sold  last  month  to  an  eastern  syndi- 
cate through  the  Ruuttila-Brown  Leas- 
ing Co.,  of  Ophir.  The  mine  has  been 
worked  by  George  B.  Pickett  and  others 
for  twenty  years  and  is  a  silver  pro- 
ducer of  merit. 


IDAHO 

Wallace— The  Tamarack  &  Custer 
Consolidated  Mining  Co.  declared  a 
dividend  of  3c.  per  share,  which  was 
paid  Dec.  24.  The  disbursement  amount- 
ed to  ?53,250,  and  is  the  only  dividend 
paid  by  the  company  last  year. 

Kellogg — An  ore  purchasing  office 
has  been  opened  in  Spokane  by  the  Bun- 
ker Hill  &  Sullivan  smelter,  in  charge 
of  Frank  W.  Smith,  for  many  years 
superintendent  of  the  East  Helena  plant 
of  the  American  Smelting  &  Refining 
Co.  In  order  to  be  able  to  bid  for 
British  Columbia  ores  and  those  of 
other  foreign  countries,  arrangements 
have  been  made  to  have  the  Bunker 
Hill  smelter  designated  as  a  bonded 
warehouse  so  that  foreign  ores  may  be 
smelted,  refined  and  exported  wthout 
payment  of  duty. 

Adair — The  large  development  enter- 
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prise  of  the  Montana-Idaho  Copper  Co., 
near  Adair,  is  suspended  because  of 
water  shortage.  Operations  are  to  be 
resumed  when  conditions  shall  permit. 
W.  J.  Kirby,  of  Spokane,  is  secretary- 
treasurer. 

Quartzburg — The  Gold  Hill  &  Iowa 
Mines  Co.  recently  completed  a  new 
plant  for  cyaniding  concentrates  which 
is  to  be  operated  immediately.  The  mill 
ran  continuously  during  1919  on  a  150- 
ton  basis.  Fire  recently  destroyed  the 
company's  office,  together  with  many 
maps,  records  and  models.  About  125  to 
150  men  have  been  steadily  employed. 
Much  new  ground  has  been  acquired 
but  no  extensive  work  will  be  done  un- 
less the  price  of  gold  improves  suf- 
ficiently. 

MICHIGAN 

CALUMET    &    HECLA-S     1919    PRODUCTION 

LOWEST  IN  30  YEARS— FREIGHT  RATE 

TO    BALTIC    MILL    QUOTED    FOR 

SENECA   ORE 

Copper  District — The  production  of 
the  Calumet  &  Hecla  and  subsidiary 
mines  in  1919  is  estimated  at  102,- 
000,000  lb.  The  actual  output  of  refined 
copper  during  November  was  9,498,756 


lb.,  as  follows:  Ahmeek  1,604,600,  Allou- 
ez  328,100,  Calumet  &  Hecla  5,056,926, 
Centennial   101,000,  Isle  Royale  1,260,- 
573,  Osceola  Consolidated  904,714,  and 
White  Pine  242,843.     These  figures  for 
November   are    about   on    a   par   with 
those  for  October.    La  Salle  and  Supe- 
rior    dropped     out     altogether.     White 
Pine  entered  the  list  of  producers  again, 
following  a  shut-down  since  last  March. 
The    total    output    of    the    Calumet    & 
Hecla  group  for  the  first  eleven  months 
of   1919   was    92,981,722   lb.    of   refined 
copper.     This  is  the  lowest  production 
for  these  mines  in  thirty  years. — Seneca 
will  begin  to  ship  copper  ore  from  the 
shaft  to  the  Baltic  mill  within  a  short 
time.    The  railroad  company  has  finally 
secured  from  Washington  a  rate  to  be 
charged  for  these  shipments,  thus  per- 
mitting the  transportation  of  the  ore. 
The  general  impression  is  that  the  Sen- 
eca ore  will  run  40  lb.  to  the  ton.     The 
Seneca  shaft  is  now  being  sunk  to  the 
4th  level  and  the  laterals  on  the  2nd 
level    are    advancing   but    no   work    is 
being    done    in    the    3rd-level    crosscut. 
The  ore  coming  from  the  2nd  level  is 
typical    of   the    Kearsarge    lode.      The 
hoist  at  Gratiot  No.  2,  now  operated  by 
the  Seneca  company,  is  under  cover  and 
the  boiler  plant  is  erected  and  in  opera- 
tion.    These   steps  are   preparatory  to 
unwatering   the   Gratiot   and   resuming 
sinking  there. 

The  Mayflower-Old  Colony  shaft  is 
now  down  1,730  ft.  There  is  a  definite 
evidence  of  copper  for  40  ft.  The  plan 
is  to  keep  on  sinking  as  long  as  copper 
shows,  and  ultimately  to  drift  on  the 
lode  at  1,700  ft. — Seneca's  diamond  drill, 
searching  for  the  Calumet  conglomer- 
ate lode,  is  set  up  and  working.  Shaft 
sinking  continues.  The  raise  to  the 
third  level  from  the  shaft  will  be  start- 
ed immediately.  Shipments  of  ore  to 
the  Baltic  mill  will  begin  at  once. 

Marquette  Range — A  Hoar  loader 
has  been  installed  underground  in  the 
Holmes  mine  at  Ishpeming.  Many  Lake 
Superior  companies  are  experimenting 
with  the  different  types  of  mechanical 
mucking  machines  now  on  the  market. 

Menominee  Range — The  work  of  con- 
creting the  new  shaft  of  the  Dober 
mine  at  Stambaugh  will  be  completed 
in  February.  The  shaft  is  21x6  ft. 
inside  and  is  1,040  ft.  deep.  The  con- 
crete lining  is  16  in.  thick. 

MINNESOTA 

SEEKING  NEW  ORE  ON  WESTERN  MEaABI 
—OLIVER  COMPANY  ABANDONS   LAKE 
MINE— McKINNEY   LEASE  ON    COM- 
MODORE RENEWED 

Mesabi  Range — An  attempt  to  deter- 
mine a  possible  extension  of  the  ore 
limits  of  the  western  Mesabi  Range  is 
being  undertaken  by  the  Tod-Stam- 
baugh  Co.  Two  chum  drills  have  ar- 
rived at  the  village  of  Grand  Rapids 
and  will  be  set  up  at  once  on  a  pros- 
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pect  two  and  one-half  miles  west  of 
that  place.  At  Nashwauk  dirt  strip- 
ping on  the  La  Rue  property  has  been 
discontinued  for  the  winter.  Removal 
of  rock  overlying  portions  of  the  ore- 
body  will  be  carried  on. — The  Oliver 
Iron  Mining  Co.  has  discontinued  opera- 
tions at  its  Carson  Lake  mine.  All 
equipment  has  been  removed  and  the 
pumps  pulled.  The  mine,  which  made 
its  first  shipment  last  spring,  has  had 
a  peculiar  history  in  that  it  was  neces- 
.sary  to  drain  a  lake  containing  280,- 
000,000  gal.  before  sinking  could  begin. 
Pumping  began  in  July,  1914,  and  fill- 
ing of  the  old  mushy  bottom  by  over- 
burden from  the  Kerr  mine  adjoining 
was  completed  in  July,  1917.  The  shaft 
was  bottomed  in  December,  1918.  The 
ore  found  in  development  proved  to  be 
of  low  grade  and  high  in  moisture, 
which  accounts  for  the  abandonment. — 
At  the  new  Bourne  mine  of  the  Mesaba 
Cliffs  Co.  a  new  steel  headframe  is  un- 
der construction.  At  the  nearby  Webb 
mine  of  the  Shenango  Furnace  Co.  the 
final  cleanup  of  the  orebody  is  in  pi'og- 
ress.  Approximately  3,500,000  cu.  yd. 
has  been  removed.  The  Oliver  company 
has  begun  to  strip  the  Fraser  prospect, 
an  80-acre  property  near  the  Hartley- 
Burt,  at  Chisholm.  The  Kingston  inter- 
ests, of  Eveleth,  are  sinking  an  ex- 
ploratory shaft  on  the  property  line  of 
the  old  Morrow  mine,  adjoining  the 
Pillsbury.  Exploratory  drifting  will  be 
done  under  the  old  Morrow  workings, 
and  the  property  will  be  stripped  if  the 
results  justify.  — The  McKinney  Steel 
Co.  has  renewed  its  lease  on  the  Com- 
modore mine  at  Virginia.  The  old  lease 
expired  Dec.  31  and  the  new  lease  will 
i-un  for  twenty  years. 

MONTANA 

ANACONDA  OPERATING  FOURTEEN  MINES 

—EMMA  MINE  RESUMES— SOUTHERN 
CROSS  ABANDONED 

Installation  of  skips  at  the  Colorado 
mine  of  the  Davis  Daly  Copper  Co.  is 
rapidly  nearing  completion,  also  the 
constnicticn  of  new  and  larger  ore  bins. 
By  Jan.  15  it  is  expected  that  these 
improvements  will  be  in  commission. 
Three  new  orebodies  have  been  opened 
at  the  Colorado  within  the  last  five 
weeks.  Production  of  the  Anaconda 
Copper  Mining  Co.  is  approximately  60 
per  cent  of  normal.  Operations  have 
been  resumed  at  the  company's  electro- 
lytic zinc  plant  at  Great  Falls,  Mont., 
and  the  entire  zinc  concentrator  at  the 
Washoe  works  has  been  put  into  com- 
mission. The  Anaconda  now  is  work- 
ing fourteen  mines  in  the  Butte  district, 
including  a  number  of  zinc  properties 
which  had  been  down  for  some  time. 

Operations  have  been  resumed  at  the 
Emma  mine  of  the  Butte  Copper  &  Zinc 
Co.  and  silver-zinc  ore  is  being  shipped 
at  the  rate  of   150  tons  daily  to  the 


zinc  concentrator  at  the  Washoe  works. 
Development  is  under  way  on  the  1,000 
level.  At  a  special  meeting  of  stock- 
holders of  the  Tuolumne  Copper  Mining 
Co.  Dec.  30,  a  $500,000  bond  issue  was 
authorized,  which  is  to  bear  interest  at 
7  per  cent  and  to  be  convertible  into 
stock  at  $2  per  share.  Funds  from  the 
sale  of  this  issue  will  be  devoted  to 
prosecuting  a  development  program  in- 
volving sinking  the  Sinbad  shaft  lo 
the  2,000  level. 

A  five-foot  orebody  carrying  high- 
grade  values  in  silver  has  been  opened 
on  the  100  level  of  the  Mapleton  mine 
of  the  Butte  &  Plutus  Mining  Co.,  which 
is  operating  in  the  western  part  of  the 
Butte  district.  A  winze  sunk  in  the 
orebody  is  down  35  ft.  showing  the  com- 
mercial rock  to  be  continuous.  Silice- 
ous copper  ore  shipments  approximat- 
ing 250  tons  daily  are  being  made  by 
the  Butte  &  Bullwhacker  company  to 
the  leaching  plant  at  the  Washoe  re- 
duction works.  Ore  shipments  will  be 
resumed  to  the  Anaconda  smelters  from 
the  Goldsmith  mine  of  the  Crystal  Cop- 
per Blining  Co.  as  soon  as  the  local 
sampling  works  of  the  Anaconda  is 
ready  to  take  custom  ore.  Good  ore  is 
in  evidence  in  the  "B"  fissure. 

Wise  River — Boston  &  Montana's  ore- 
body  cut  recently  on  the  300  level  of 
the  Blue  Jay  fissure  is  continuing  with 
the  shoot  giving  evidence  of  widening. 
Drifting  operations  are  progressing  and 
shipments  are  being  made. 

NEVADA 

TONOPAH   MINING'S   DESERT   MILL   TO    BE 

RE-OPENED— SILVER  PEAK  COMPANY'S 

PLANT   UNDER   CONSTRUCTION 

Tonopah — The  Desert  mill  at  Millers, 
Nev.,  is  being  overhauled  by  the  Tono- 
pah Mining  Co.  and  operations  will  be 
resumed  probably  before  Feb.  1.  The 
management  figures  that  it  has  enough 
ore  in  sight  in  the  old  workings  to  de- 
liver 150  tons  per  day  for  more  than  a 
year,  but  as  the  capacity  of  the  mill  is 
over  400  tons  custom  ore  from  the  Di- 
vide mines  can  be  taken  care  of. 

The  re-opening  of  this  mill,  with  an 
assurance  of  such  a  substantial  tonnage 
from  the  company's  own  mines,  is  the 
latest  of  many  surprises  which  the  Miz- 
pah  Hill  workings  of  the  Tonopah  Min- 
ing Co.  have  afforded.  Discovered  in 
1900  by  Jim  Butler,  these  mines  have 
been  pi-oducing  steadily  since  then, 
though  no  pay  ore  was  found  below  the 
700  level.  The  shaft  was  sunk  to  a 
depth  of  1,500  ft.  and  diamond  drill 
holes  were  put  down  still  deeper,  but 
the  700  seems  to  be  the  limit  of  the 
ore  in  that  section.  For  the  last  seven 
or  eight  years  mining  men  have  ex- 
pected each  month  to  hear  that  the 
mines  were  exhausted  and  closed  down. 
There  seldom  has  been  any  great  ton- 
nage in  sight,  but  always  the  old  mines 


lesponded  to  the  careful  and  efficient 
management  and  enough  ore  has  been 
found  to  keep  a  good  force  profitably 
employed. — E.  B.  Bronson  and  associ- 
ates of  the  Buckhom  SjTidicate  have  a 
shaft  down  50  ft.  on  the  Buckhom,  lo- 
cated midway  between  Belmont  and 
Tybo,  but  will  not  crosscut  the  vein  be- 
fore the  100-ft.  point  unless  water  level 
is  reached.  A  general  average  of  the 
35-ft.  vein  near  surface  gives  10  oz.  silver 
pnd  some  gold.  H.  A.  Giesendorfer  is 
in  charge. — Eig'ht  miles  of  pipe  line 
from  the  springs  to  the  Silver  Peak 
Chemical  Co.'s  reduction  plant  is  com- 
pleted and  good  progress  is  being  made 
en  the  100-ton  plant  itself,  which  is 
being  ei-ected  seven  miles  from  Blair 
Junction  for  pioducing  pota.sh,  alum 
and  sulphur. 

Divide— The  drift  on  the  100  level  of 
the  Belcher  Extension's  new  shaft  con- 
tinues in  good  ore.  The  crosscut  on 
the  300  level  of  the  shaft  sunk  on  the 
line  of  the  Belcher  Extension  and  the 
Belcher  is  expected  to  cut  the  vein  \\-ith- 
in  ten  days.  This  is  at  a  point  900  ft. 
from  where  the  good  ore  first  referred 
to  is  being  mined. — At  the  Divide  Ex- 
tension it  is  officially  announced  that 
the  drift  on  the  200  level  of  the  Cald- 
well shaft  continues  in  good  ore  and 
that  16  in.  of  it  is  high-grade. 

Luning — Theodore  Stebbins,  of  New 
York,  bought  at  a  receiver's  sale  on 
Dec.  29  the  property  of  the  Pilot  Cop- 
per Co.  in  the  Luning  district,  the  price 
paid  being  $13,000.  The  new  owner 
will  incorporate  a  company  and  erect 
a  plant,  using  a  secret  process,  to  treat 
the  low-grade  ores. 

Mina — Al  Drew  and  Charles  Bugg 
have  received  a  cash  pajTnent  of  $10,- 
000  on  their  cinnabar  property,  fourteen 
m.iles  from  Mina,  the  purchaser  being 
H.  G.  Torrance.  The  balance  of  $65,- 
000  is  due  in  payments  covering  six 
months. — A  carload  of  high-grade  sil- 
ver-lead ore  was  shipped  recently  from 
the  Marietta  district  by  the  Silver  Gulch 
Jlining  Co. 

Hawthorne — The  Oro  Zona  Mines  Co. 
h.as  acquired  the  old  Sunrise  mine,  now 
called  the  Silver  Dollar,  about  twenty 
miles  south  of  Hawthorne,  Mineral 
County,  and  have  cleaned  out  the  old 
workings.  The  shaft  is  a  little  over 
100  ft.  deep  and  bottoms  in  good  ore. 
Officers  are:  Eugene  Grutt,  president; 
Emil  Grutt,  \ice-president;  John  B. 
Platts,  secretary  and  superintendent. 

Beowawe — Waddy  Hunt,  who  is  oper- 
ating the  Utah  mine,  thirty-five  miles 
south  of  Beowawe,  recently  sent  out  a 
carload  shipment  of  high-grade  silver- 
lead  ore. 
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Personals 


Horace  Pomeroy,  the  newly  appointed 
member  of  the  War  Minerals  Relief 
Commission,  has  arrived  in  Washingfton 
and  has  entered  on  his  duties.  The 
selection  of  Mr.  Pomeroy  is  regarded 
as  an  achievement  for  efficiency.  Very 
strenuous  efforts  were  being  made  to 
fill  the  place  with  a  "lame  duck"  or 
other  tjTie  of  politician.  On  the  other 
hand,  an  effort  was  made  to  have  the 


Harris   and    Ewing 
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place  filled  by  a  mining  engineer  who 
had  had  long  practical  experience.  It 
is  believed  that  the  selection  of  Mr. 
Pomeroy  will  enable  the  Commission  to 
work  faster  and  more  intelligently  in 
its  effort  to  dispose  of  the  hundreds  of 
claims  which  remain  to  be  acted  on. 

J.  S.  Coupal  recently  returned  to  Bos- 
ton from  a  trip  to  examine  properties 
in  Nevada. 

E.  M.  Weston  has  been  inspecting 
copper  mines  in  Angola,  Northern  Rho- 
desia and  Namaqualand. 

Chas.  W.  Botsford  and  P.  G.  Spils- 
bury  are  sampling  the  old  Volcano  sil- 
ver property  at  Steins  Pass,  N.  M. 

A.  E.  Flynn,  superintendent  of  Rand 
Consolidated  Mines,  Ontario,  expects  to 
remain  in  England  during  January, 
1920. 

Thomas  M.  Owens,  formerly  superin- 
tendent of  mills  for  the  Federal  Mining 
&  Smelting  Co.,  has  been  made  assist- 
ant manager. 

Kenneth  J.  Duncan,  for  the  past  seven 
years  representative  of  the  Whiteside 
interests  on  the  Mesabi  and  Vermilion 
ranges,  has  been  made  superintendent 
of  the  Zenith  mine  at  Ely. 


George  H.  Garry,  geologist  of  the 
Tonopah  Belmont  Co.,  has  returned  to 
Tonopah  after  spending  several  months 
in  the  East. 

Roy  Webb  Moore  has  been  making 
examinations  of  silver  properties  in  the 
Tres  Hermanas  and  Lordsbui-g  districts 
in  New  Mexico. 

John  Otto  de  Bruyn  Kops,  manager 
of  the  Durazno  mine.  Alamos,  Sonora, 
is  in  New  York. 

Gregorio  S.  Martinelli,  a  Peruvian  en- 
gineer who  has  been  on  a  commercial 
mission  in  the  United  States  for  several 
months  past,  has  returned  to  Peru. 

A.  E.  Kitson,  C.  B.  E.,  director  of  the 
Geological  Sux-vey  of  the  Gold  Coast, 
recently  returned  to  the  Gold  Coast  and 
expects  to  be  abroad  for  six  months. 

James  I.  Long,  former  American 
consul  at  Parral,  Chihuahua,  and  a 
large  mine  operator  of  Los  Angeles, 
Cal.,  is  on  a  visit  to  New  York  City. 

H.  A.  Giesendorfer,  engineer  in 
charge  of  the  Nevada  and  Arizona 
properties  of  Edmond  Bronson  and  as- 
sociates, left  Reno  last  week  for  New 
York  City. 

T.  E.  Mitchell,  general  manager  of 
the  Burma  Corporation,  Ltd.,  and  W. 
Shellshear,  metallurgist  for  the  same 
corporation,  visited  various  properties 
of  Mina,  Nev.,  recently. 

R.  G.  Wayland,  chief  engineer  of  the 
Homestake  Mining  Co.  at  Lead,  S.  D., 
became  assistant  superintendent  on 
Jan.  1,  1920.  Mr.  Wayland  will  con- 
tinue as  head  of  the  engineering  de- 
partment. 

A.  M.  Hunt,  a  member  of  the  Naval 
Consulting  Board  and  of  the  special 
Engineering  Commission  to  France,  in- 
formally addressed  the  members  of  the 
Engineers'  Club  of  San  Francisco  on 
Jan.  8,  1920. 

Wm.  Huff  Wagner  has  resigned  his 
position  of  geologist  and  chief  engineer 
of  the  North  Butte  Mining  Co.,  Butte, 
Mont.,  to  take  a  position  on  the  tech- 
nical staff  of  the  Income  Tax  Unit, 
U.  S.  Bureau  of  Internal  Revenue. 

James  McGregor,  for  the  past  22 
years  mining  inspector  for  the  district 
of  West  Kootenay,  B.  C,  with  head- 
quarters at  Nelson,  B.  C,  has  been 
transferred  to  another  of  the  provincial 
districts.  He  will  reside  at  Vancouver, 
B.  C. 

E.  H.  Gould,  formerly  assistant 
superintendent  and  geologist  at  the 
Calumet  &  Hecla  Mining  Co.'s  White 
Pine  mine,  has  accepted  the  position 
of  manager  of  the  Co-operative  Mining 
Co.'s  properties,  Yankee  Girl,  Bayrite 
Reef,  and  Co-operative  mine,  at  Lords- 
burg,  N.  M. 

Alexander  Richardson  has  been  ap- 
pointed    principal     of     the     Camborne 


School  of  Mines.  Mr.  Richardson  has 
been  a  demonstrator  at  the  Royal 
School  of  Mines,  and  sei-\-ed  for  two 
years  as  secretary  of  the  Privy  Com- 
mittee of  Research.  In  1913-14  he  was 
president  of  the  Chemical,  Metallurgi- 
cal &  Mining  Society  of  South  Africa. 


Readers  of  the  "Engineering  and 
Mining  Joumal"  are  asked  to  feel  at 
perfect  liberty  to  call  on  Paul  Wooton, 
its  Washington  correspondent,  for  any 
information  or  service  they  may  desire 
in  connection  with  Govei-nment  matters. 
Mr.  Wooton  is  familiar  with  the  details 
of  the  vast  Government  machinery  at 
Washington  and  is  in  a  position  to  put 
mining  men  visiting  Washington  in 
touch  with  the  individual  handling  the 
matter  in  which  they  may  be  interested. 
P'or  ten  years  prior  to  joining  the 
staff  of  the  "Engineering  and  Mining 
Journal,"  seven  years  ago,  Mr.  Wooton 
acted  as  a  correspondent  for  the  "Min- 
ing World."  For  eight  years  he  was 
engaged  in  newspaper  work  in  Mexico, 
and  four  of  those  years  were  spent 
in    conducting    the    Oaxaca    Herald,    a 


Underwood   &    Underwood 
PAUL   WOOTON 

newspaper  in  English  published  in  the 
interest  of  American  mining  men  in 
the  State  of  Oaxaca.  The  remainder 
of  his  stay  in  Mexico  was  devoted  to 
sei-\'ice  on  the  Mexican  Herald,  and  as 
Mexico  City  correspondent  of  the  New 
York  Times.  For  the  past  six  years 
Mr.  Wooton  has  devoted  his  attention 
to  Washington  correspondence.  He  is 
a  member  of  the  Press  Gallery  of  the 
U.  S.  Senate  and  of  the  House  of  Rep- 
resentatives. The  Washington  offices 
ot  the  "Engineering  and  Mining  Jour- 
nal" are  at  Rooms  610-611  of  the  Colo- 
rado Building,  14th  and  G  streets,  N.  W. 
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William  Curley,  who  has  been  em- 
ployed by  the  Oliver  Iron  Mining  Co.  as 
a  mining  engineer  in  the  Canisteo  and 
Hibbing  districts,  has  been  appointed 
assistant  superintendent  of  this  com- 
pany's operations  in  the  Chisholm  dis- 
trict. 

Ira  B.  Joralemon,  of  the  manager's 
office  of  Calumet  &  Arizona,  has  been 
named  assistant  general  manager  of 
the  New  Cornelia  Copper  Co.'s  mine  at 
Ajo,  Ariz.  Captain  Joralemon  lately 
was  discharged  from  army  service  with 
the  engineers. 

C.  A.  Wright,  for  three  years  super- 
intendent of  the  experiment  station 
maintained  by  the  Bureau  of  Mines  in 
co-operation  with  the  Idaho  State 
School  of  Mines,  has  been  transferred 
to  duty  at  the  large  central  station  of 
the  Bureau  of  Mines  at  Salt  Lake  City. 
S.  Yoshuda  and  N.  Nambu,  of  the 
Sumitomo  Copper  Mining  Co.,  of  Tokyo, 
were  recently  in  Butte,  Mont.,  inspect- 
ing the  plants  of  the  Anaconda  Co. 
They  have  also  made  trips  to 
Anaconda  and  to  Great  Falls,  and  after 
visiting  Nevada  and  Utah  properties 
they  will  go  to  New  York  City. 

H.  M.  Roche,  superintendent  of  mines 
of  the  Wharton  Steel  Co.,  Wharton, 
N.  J.,  retired  as  operating  head  on 
Jan.  1,  to  become  consulting  engineer 
for  the  Replogle  Steel  Co.  Mr.  Roche's 
long  experience  in  the  New  Jersey  ore 
properties  especially  qualifies  him  for 
this  position  since  the  company  plans 
an  extensive  development  of  those 
deposits. 

Sir  Richard  Redmayne,  Chief  In- 
spector of  Mines  for  Great  Britain 
since  1908,  resigned  Dec.  31,  to  devote 
himself  to  the  work  of  the  Imperial 
Mineral  Resources  Bureau,  of  which  he 
is  chairman,  and  to  practice  as  con- 
sulting mining  engineer.  Sir  Richard ' 
was  knighted  in  1914  in  recognition  of 
his  services  on  many  commissions  of 
inquiry. 

John  D.  Galloway,  who  became  As- 
sistant Provincial  Mineralogist  for 
British  Columbia  in  1913  and  since  1917 
has  been  Resident  Government  Mining 
Engineer  with  .supervision  of  the  North- 
eastern Mineral  Survey  District  of  the 
province,  has  resigned  in  order  to  ac- 
cept an  offer  of  the  Henry  L.  Doherty 
Co.,  New  Y'ork,  to  undertake  reconnais- 
sance work  in  Southern  Mexico.  Hon. 
Wm.  Sloan,  Minister  of  Mines,  has  ex- 
pressed himself  as  regretting  Mr.  Gal- 
loway's decision  to  leave  the  service  of 
the  province.  Mr.  Galloway  is  an  honor 
graduate  of  McGill  University  in  min- 
ing engineering.  In  1911  he  obtained 
the  degree  of  B.  Sc.  and  in  the  follow- 
ing year  that  of  M.  Sc.  He  won  the 
Sir  William  Dawson  Fellowship  and 
the  British  Association  Medal  and 
Prizes. 


OBITUARY 


NEW  Patents 


B.  Bernard  died  recently  at  his  home 
in  Seattle.  Mr.  Bernard,  who  was  55 
years  old,  came  to  Seattle  in  1911  and 
organized  the  American  Dredge  Build- 
ing and  Construction  Co.,  the  American 
Gold  Dredging  Co.,  and  the  Alaska- 
American  Gold  Dredging  Co.  He  sold 
dredges  to  mining  concerns  in  Alaska 
and  operated  them  for  the  purchasers, 
this  work  holding  him  in  the  northern 
country  from  1912  to  1917.  He  is  sur- 
vived by  his  widow  and  daughter. 

Reuben  Edward  Smith,  American 
mining  engineer  and  member  of  the 
U.  S.  Consular,  Military  Intelligence 
and  War  Trade  departments  at 
various  points  in  Siberia  during  the 
war,  lost  his  life  by  drowning  on  Aug. 
29,  1919,  when  his  boat  capsized  in  the 
rapids  of  the  upper  Ulya  River,  west 
coast  of  Sea  of  Okhotsk.  Mr.  Smith  was 
a  native  of  the  California  placer  fields 
with  which  he  early  became  familiar 
under  his  father's  guidance;  later  he 
went  to  Vladivostok  and  was  for  several 
years  in  charge  of  operations  in  the 
Suchan  coal  field,  afterward  examining 
placer  deposits  in  Korea  and  Siberia. 
During  1913  to  1916  he  was  in  charge 
of  important  work  for  the  Lenskoie 
company  in  Siberia,  and  in  1919  had 
just  resumed  private  exploratory  work 
in  the  Okhotsk  gold  fields.  He  leaves 
a  wife  and  two  children.  He  had  an 
invaluable  knowledge  of  the  Russian 
language  and  character  and  a  most  use- 
ful knowledge  of  the  psychology  of  the 
East  Siberian   laborer. 


Societies 


Northwestern  Mining  Institute  will 
hold  its  annual  convention  at  Spokane, 
Wash.,  Feb.  16  to  21,  1920,  the  first 
meeting  in  two  years.  Prospective 
exhibitors  should  note  that  freight 
charges  on  displays  must  be  prepaid, 
the  usual  accommodations  by  the  rail- 
roads being  refused  by  the  federal 
Railway  Administration. 

The  San  Francisco  Section  of  the 
American  Society  of  Mechanical  En- 
gineers held  a  general  meeting  at  the 
Engineers'  Club,  San  Francisco,  on  the 
evening  of  Jan.  8.  In  the  program  the 
papers  announced  for  the  meeting  were, 
"Production  and  Distribution  of  Oil  and 
Gas,"  by  W.  M.  Henderson;  "Industrial 
Uses  of  Gas,"  by  H.  M.  Crawford;  and 
the  "Use  of  Oil  Gas  for  Manufacture 
and  Heating  of  Rivets,"  by  Letson  Bal- 
liet. 


U.  S.  patent  specifications  may  be  obtained  from 
the  Patent  Office,  Washington,  D.  C,  at  5c.  each. 

Gold  Recovery — Method  of  Recover- 
ing Gold.  Russell  Thayer.  (1,323,124; 
Nov.  25,  1919.) 

Greensand,  Utilization  of.  Edward 
Hart.     (1,322,900;  Nov.  25,  1919.) 

Greensand,  Marl  and  Glauconite, 
Treatment  of.  Edward  Hart.  (1,323,- 
228;    Nov.  25,  1919.) 

Mine-Car-Check  Lock.  James  Charles 
and  Patrick  Holleran.  (1,321,716;  Nov. 
11,    1919.) 

Oil  Shales — Apparatus  for  Distilling 
Oil  from  Oil-Bearing  Shales.  Halver  R. 
Straight.     (1,323,204;  Nov.  25,  1919.) 

Ore  Concentrator — George  Thompson 
Cooley.     (1,323,157;  Nov.  25,  1919.) 

Ore  Separator.  Max  Kraut.  (1,322,- 
909;  Nov.  25,  1919.) 

Pig  Iron — Process  of  Producing  High- 
Phosphorus  Pig  Iron.  Thomas  C.  Mea- 
dows.    (1,322,038;  Nov.  18,  1919.) 

Potassium-Bearing  Silicates,  Method 
of  Treating.  Walter  Glaeser,  assignor, 
by  mesne  assignments,  to  Potash  Ex- 
ti  action  Coi^poration.  (1,323,464;  Dec. 
2,   1919.) 

Safety  Door — Automatic  Safety  Door 
for  Mines.  Harry  J.  Meisel.  (1,322,- 
923;  Nov.  25,  1919.) 

Shovel — Mechanical  Shovel.  Samuel 
Hoar.     (1,322,570;  Nov.  25,  1919.) 

Skip  Hoist.  Da\'id  S.  Rej-nolds. 
(1,323,911;  Dec.  2,  1919.) 

Steel— High-Speed  Steel.  Irving  R. 
Valentine.     (1,321,163;  Nov.  11,  1919.) 

Thorium — Art  of  Recovering  Thorium 
from  Monazite  Sands.  Otto  N.  Bemdt, 
assignor  to  Lindsay  Light  Co.  (1,323,- 
735;  Dec.  2,  1919.) 

Tungsten — Method  of  Obtaining  Pure 
Tungstates.  John  B.  Ekeley  and  Wil- 
liam B.  Stoddard.  (1,322,485;  Nov.  18, 
1919.) 

Zinc  —  Treatment  of  Zinc-Bearing 
Ores  for  the  Recovery  of  Zinc  by  Elec- 
tro-Deposition. Herbert  William  Gepp, 
David  Avery,  Royale  H.  Stevens,  Wil- 
lard  C.  Snow,  and  Wendell  M.  White- 
cotton,  assignors  to  Electrolj-tic  Zinc 
Co.  of  Australasia  Proprietary,  Ltd. 
0,322,104;  Nov.  18,  1919.) 

Zinc — Handling  of  Retorts  Used  in 
the  Production  of  Spelter.  Henry  Wil- 
liam Brahe,  assignor  to  Broken  Hill 
South  Australia,  Australia  (1,323,575; 
Doc.  2,  1919.) 

Zinc  Oxide — Production  of  Metal  Ox- 
ides and  Other  Compounds  of  Metals. 
James  A.  Singmaster,  Frank  G.  Breyer 
and  Earl  H.  Bunce,  assignors  to  New 
Jersey  Zinc  Co.  (1,322,143;  Nov.  18, 
1919.) 
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The  Market  Report 

Daily  and  Weekly  Metal  and  Mineral  Prices, 

Metal    Market    Conditions,    Average 

Monthly  Prices,  Stock  Quotations 


Silver  and  Sterling  Exchange 


Sterling 
Eschange 

Sil 

■er 

Jan. 

Sterling 
Exchange 

Silver 

Jan. 

New  York. 
Cents 

London, 
Pence 

New  York, 
Cents 

London, 
Pence 

1 

2 
3 

377J^ 
378^ 

130^ 

75  J^ 
765^ 

5 
6 

7 

378 

378M 

377 

131 

131M 
1.32 

765^ 
76J^ 
76J^ 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar  silver, 
999  fine.    London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  925  fine. 


Daily  Prices  of  Metals  in  New  York 


Copper 

Tin 

l.e:ul 

Zinc 

Jan. 

Llectroiytic 

Spot 

N.  Y. 

St.  L. 

St.  L. 

1 

2 
3 

5 
6 

7 

18.60@18.85 
18  60(318.85 
18. 85^19.10 
18  85gl9.10 
IS  85(519.10 

58J^@59 

59 
61     @61,^ 

em 

8.20(58  30 
8H  %8Vs 
8.40@8.50 
8.45@8.55 
8  50(58  60 

7.95@8  05 
8.05^8.15 
8.20^8.30 
8  20(ai8.30 

8'4  @83^ 

8.85@8.95 
8.90(3,9.00 
9  05(5  9.35 

9.35 
9  20@9  30 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales  xs 
made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing  values  if 
the  metals  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash,  except  whereat. 
Louis  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra  of 
0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  discount  of 
0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100  lb. 
above  St.  Louis.    Tin  is  quoted  on  the  basis  of  American  tin.  99  per  cent  erade. 

London 


Copper 

Zi 

Standarti 

Electro- 
lytic 

Jan. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

1 

2 

3 
5 
6 

7 

116 

120 
120 
117 

118M 

1221^ 

123 

120 

124 

126' 
125 
125 

347H 

365M 

364 

356,1^ 

349M 

367M 
367M 
359 

.45M 
47J4 

mi 

46M 

47^ 

483  i 
483  s 

58J'^ 

59H 

59H 

57^ 

59y2 

61H 
61H 
59"^ 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.    All  prices  are  in  pounds 
sterhng  per  ton  of  2.240  lb. 


METAL   MARKETS 
New  York,  Jan.  7,  1920 

The  most  noteworthy  features  of  the 
market  this  week  were  further  sharp 
advances  in  lead  and  zinc.  Copper  was 
stronger  both  sentimentally  and  quo- 
tationally,  but  the  advance  in  this  metal 
was  only  moderate. 

Copper 

The  business  transacted  during  De- 
cember, 1919,  was  the  largest  ever  re- 
corded in  the  history  of  copper,  except- 
ing perhaps  certain  months  during  the 
war  when  blocks  of  copper  of  phe- 
nomenal size  were  negotiated  by  certain 
foreign  governments.  The  extraordi- 
nary magnitude  of  the  business  during 
December  is  explainable  only  by  the 
extent  to  which  buyers,  presumably 
considering  copper  to  be  very  cheap, 
have  contracted  for  their  future  re- 
quirements. -» 


Large  business  continued  this  week 
both  for  domestic  and  foreign  account, 
although  the  export  sa,les  were  less 
than  in  the  previous  week.  The  do- 
mestic business  was  spread  pretty  gen- 
erally among  wire  drawers,  brass 
makers,  and  rollers.  There  continued 
to  be  the  same  range  in  prices  that 
has  prevailed  for  a  number  of  weeks, 
business  being  done  at  all  times  in  the 
same  offices  at  a  range  of  at  least  %c. 
per  pound.  Some  casual  business  was 
done  at  higher  prices,  but  during  the 
first  two  days  of  the  week,  the  bulk 
of  the  business  was  done  at  18?4@19c., 
delivered,  and  during  the  last  three 
days  at  19@1954c.,  delivered,  the  New 
York  equivalent  being  about  0.15c.  less. 

Copper  Sheets — 28  ^c.  per  lb.  Wire, 
22',2(a)23c.;  few  orders  placed  during 
week.     Buying  light. 


Tin 

Price  for  this  metal  rose  very  sharp- 
ly, following  closely  the  advance  in 
London.  Consumers  did  not  buy  much 
in  the  market,  however,  and  on  the 
whole  business  was  light. 

Lead 

The  acute  situation  in  this  metal  con- 
tinued. Some  of  the  large  consumers 
wisely  covered  their  requirements  lower 
do\\Ti,  and  consequently  have  not  had 
Hio  be  buyers  during  the  last  two  or 
three  weeks.  Those  who  were  in  urgent 
need  of  lead  for  early  delivery  have  had 
to  pay  fancy  prices.  The  A.  S.  &  R. 
Co.  advanced  its  price  to  l^Ac.  on  Jan.  2, 
and  to  8c.  on  Jan.  3,  but  the  market 
established  by  those  who  had  lead  to 
sell  was  already  hired  on  each  of  those 
days.  The  principal  market  for  lead 
at  the  present  time  is  St.  Louis,  for  it 
is  there  only  that  exists  any  consider- 
able supplies  available  for  immediate 
delivery.  Steps  are  being  taken  gen- 
erally for  increased  production,  and  the 
acuteness  of  the  present  situation  will 
eventually  be  relieved  in  that  way. 

Some  very  large  sales  of  bonded  lead 
were  made  for  export  this  week,  Ger- 
many and  Great  Britain  being  the  prin- 
cipal buyers. 

Zinc 

The  market  increased  moderately  in 
strength  on  Thursday  and  Friday,  there 
being  considerable  buying  for  export 
in  lots  of  100  to  300  tons.  On  Monday 
the  market  rose  sharply  between  the 
opening  and  noon,  sales  at  9.35c.  being 
reported  around  noon.  On  Jan.  6  some 
large  business  was  done  for  export. 
Great  Britain  being  the  principal  buyer. 
Today  the  market  is  a  little  easier, 
following  the  decline  in  London  and  in 
view  of  the  fact  that  buying  from  that 
quarter  is  at  present  setting  the  pace. 

Zinc  Sheets — On  Jan.  6  advance  from 
$11.50  to  $12  per  hundred  pounds  less 
8  per  cent  on  carload  lots.  Slightly 
higher  prices  for  export. 

Silver — IMarket  has  been  a  little 
higher,  the  dealings  having  been  more 
active.  Since  the  beginning  of  the  new 
year  the  demand  has  not  been  as  broad 
as  that  which  obtained  during  Decem- 
ber. According  to  the  report  of  the 
Director  of  the  Mint,  the  silver  pro- 
duction in  nineteen  of  the  states 
amounted  to  55,285,000  oz.,  a  reduction 
of  12,500,000  oz.  compared  with  the 
1918   output. 
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Mexican  dollars  at  New  York:  Jan.  1, 
holiday;  Jan.  2,  100%;  Jan.  3,  lOOM; 
Jan.  5,  100'/4;  Jan.  6.  100%;  Jan.  7, 
101%. 

Platinum — Quoted  at  $150@155  for 
fine  ingot.  Mai-ket  strong,  with  some 
.small   sales   reported  up   to   $160. 

Palladium— $130@140.  Little  busi- 
ness done. 

Iridium — Quoted  nominally  at  $300. 
Aluminum — 33c.     per     lb.,     standard 
metal.     Sales  of  remelted  scrap  report- 
ed at  32@32y2C.  per  lb. 

Antimony — Market  strong,  with  good 
demand  at  9%@9%c.  per  lb.  Strong 
upward  tendency,  with  some  sales  re- 
ported at  10c.  Some  futures  were  of- 
fered at  lOc,  but  were  later  withdrawTi 
for  higher  expectations.  London  mar- 
ket stronger  and  reported  up  to  £12%. 
Bismuth — Unchanged  at  $2.65  per  lb. 
for  500-lb.  lots.  Usual  advance  for 
smaller  quantity.  Price  ranges  from 
$2.60@2.80  per  lb.,  depending  on  quan- 
tity purchased. 

Cadmium— $1.40@1.50    per    lb.,    dull. 
Nickel— Ingot,  43c.;   shot,  43c.;  elec- 
trolytic, 45c. 

Quicksilver — The  market  remained 
steady  at  $85  throughout  the  week,  with 
tendency  toward  higher  prices,  and  a 
reluctance  on  the  part  of  sellers  to  dis- 
pose of  stocks  at  less  than  $90  per  flask. 
I'he  arrival  of  2,000  flasks,  mostly  from 
Italy,  has  kept  the  price  down.  San 
Francisco  telegi-aphed  $90,  steady. 

Tungsten  Ore — Chinese  wolframite  is 
quoted  at  $7;  imported  scheelite  at 
$9.50(5)10;  domestic  scheelite  at  $15 
f.o.b.  mines. 

Molybdenum  Ore — A  little  business 
was  reported  done  at  75c.  per  lb.  molyb- 
denum bisulphide  for  90  per  cent  con- 
centrate. 

Chrome  Ore — Quoted  nominally  at 
60@85c.  per  unit  for  35@40  per  cent 
chromic  o.xide,  and  $1@1.25  per  unit 
for  48  per  cent  and  over. 

Manganese  Ore  —  Brazilian  reported 
offered  at  42c.  per  unit,  f.o.b.  Rio.  Cau- 
casian ore  is  now  offered  more  freely. 
Nitrate — Spot  supplies  are  quoted  at 
$3.25  per  cwt.  for  carload  lots.  Mar- 
ket characterized  by  a  steady  advance 
in  price  recently,  attributed  to  control 
e.xerci.sed  by  association  of  pi-oducers. 
Available  supplies  reported  sold  for 
next  three  months. 

Pyrites — Spanish  pyrites  is  quoted 
at  17c.  per  unit  for  furnace  size  ore, 
free  from  fines,  c.i.f.  New  York  or 
other  Atlantic  ports.  Market  slow  and 
unsettled.  Difficulty  in  obtaining  ves- 
sels has  retarded  shipments. 

Zinc  and  Lead  Ore  Market 
Joplin,  Mo.,  Jan.  3— Zinc  blende,  per 
ton,  high,  $59.60;  basis  60  per  cent  zinc, 
premium,    $58.50@57.50;    Prime   West-  • 
ern,  $55@57.50;  fines  and  slimes,  $50@ 
45;    calamine,   basis   40   per   cent    zinc. 


§35.  Average  settling  prices:  Blende, 
$50,  calamine,  $36.50;  all  zinc  ores, 
$49.95. 

Lead,  high,  $93.65;  basis  80  per  cent 
load,  $92.50;  average  settling  prices  all 
grades  of  lead,  $90.46  per  ton. 

Shipments  the  week:  Blende,  7,645; 
calamine,  48;  lead,  983  tons.  Value,  all 
ores  the  week,   $471,508. 

Zinc  prices  are  $5  to  $8  above  a  year 
ago,  and  lead  $15  per  ton. 

Last  week  a  basis  of  $52.50  was  bid 
late  Saturday  night  for  zinc  ores. 

Sellers  are  feeling  greatly  encour- 
aged over  the  prospects  for  the  new 
year  and  many  are  looking  for  a  $60@ 
65  basis  by  the  first  of  March  or  possi- 
bly earlier. 

Platteville,  Wis.,  Jan.  3— Blende, 
basis  60  per  cent  zinc,  $55.50  based  for 
premium  grade.  Lead  ore,  basis  80 
per  cent  lead,  $86@88  per  ton.  Ship- 
ments reported  for  the  week  are: 
Blende,  1,775;  calamine,  120;  lead,  250; 
sulphur  ore,  none.  Shipped  during  the 
week  to  separating  plants,  2,788  tons 
blende. 

Iron  Trade  Review 
Pittsburgh,  Jan.  6 — Increased  pro- 
duction and  increased  pressure  to 
buy  prompt  lots  of  finished  steel 
are  the  features  of  the  opening 
of  the  new  year  in  the  steel  market. 
Contracting  for  steel  products  is  at  a 
low  ebb,  the  market  being  sold  out. 
Mills  that  were  willing  to  sell  at 
March  21  prices  to  July  1  have  little 
left  to  ofl^er  and  are  nursing  remaining 
tonnages  for  regular  customers;  and 
mills  selling  at  premium  prices  are 
either  filled  for  first  quarter  or  are 
asking  too  high  premiums  to  get  much 
more  business.  Another  class,  compris- 
ing a  few  interests,  are  theoretically  at 
Jlarch  21  prices,  but  will  not  sell,  hav- 
ing hopes  that  the  basis  of  the  market 
may  advance  through  the  Steel  Cor- 
poration receding  from  its  position.  As 
Judge  Gary  in  a  statement  made  the 
afternoon  of  Dec.  30  reiterated  the 
declaration  of  policy  to  hold  down 
prices,  this  is  improbable,  and  some 
mills  that  now  have  much  open  space 
for  the  second  quarter  may  eventually 
sell  for  the  period  at  standard  prices. 

A  factor  in  the  situation  is  that  the 
large  steel  interests  that  have  hitherto 
catered  to  railroad  demand  are  holding 
space  open  as  far  as  they  can  for  such 
necessary  railroad  business  as  may  de- 
velop upon  the  return  of  the  railroad 
lines  to  their  owners.  The  mills  in- 
volved would  regard  it  as  in  extremely 
bad  form  to  leave  the  railroad  in  the 
lurch  this  year,  after  their  trying  ex- 
periences of  the  past  three  years. 
Statements  that  the  railroads  will  be 
unable  to  obtain  necessary  steel  are 
simply  illustrations  of  the  loose  talk 
that  is  so  common  in  matters  relating 


to  railroads,  and  are  made  without 
knowledge  of  the  real  attitude  of  re- 
sponsible steel  producers. 

Still  fancier  premiums  are  being  bid 
for  prompt  deliveries  of  many  cla.sses 
of  finished  steel.  Prices  paid  on  small 
mill  lots  range  up  to  4.75c.  on  blue 
annealed  sheets,  7c.  on  galvanized 
sheets  and  $4.50  on  wire  nails,  though 
nails  from  speculative  stocks  some- 
times bring  several  dollars  a  keg  more. 
Speculators  have  been  ingenious  in  get- 
ting hold  of  tubular  oil-country  goods 
and  have  made  some  sales  at  double 
prices.  Merchant  steel  bars  are  bring- 
ing 3c.  and  3.25c.  for  shipment  by  some 
regular  producers,  and  iron  mills  occa- 
sionally ruling  an  odd  lot  of  purchased 
billets  get  still  higher  prices. 

The  cost  of  steel  production,  however, 
is  now  proving  encouraging.  A  large 
interest  that  a  fortnight  ago  was  esti- 
mating its  first  quarter  operations  at 
an  average  of  75  per  cent  of  capacity 
is  approximately  up  to  75  per  cent  al- 
ready. Increase  in  steel  production  in 
the  next  few  weeks  may  make  quite  an 
impression  upon  the  extremely  undesir- 
able situation  now  obtaining,  when 
there  is  simply  a  scramble,  price  vir- 
tually no  object,  for  prompt  lots. 

Pig  Iron — The  market  is  quiet  as  to 
transactions  for  extended  deliveries, 
but  there  is  enough  pressure  for  early 
deliveries  to  bring  about  some  trans- 
actions at  $1  a  ton  above  prices  regard- 
ed for  two  or  three  weeks  as  the  mar- 
ket for  any  delivery,  and  we  now  quote: 
Bessemer,  $36@37;  basic,  $35@36; 
foundry,  $38@39,  f.o.b.  Valley  furnaces, 
freight  to  Pittsburgh  being  $1.40.  Many 
furnaces  are  still  short  of  coke,  but 
this  situation  is  likely  to  be  righted  in 
two  or  three  weeeks,  and  there  will  be 
much  heavier  production  than  for 
months  past  unless  fresh  troubles  de- 
velop. As  to  labor  shortage,  if  that 
continues  to  obtain,  it  will  not  affect 
pi'oduction  of  pig  iron  nearly  as  much 
as  its  consumption  by  steel  mills,  and 
noi-mally  the  steel  mills  consume  80 
per  cent  of  the  pig  iron  made.  Pre- 
dictions of  further  advances  in  pig  iron, 
which  is  up  about  $11  a  ton,  or  40  per 
cent,  since  the  beginning  of  June, 
should  not  be  seriously  considered  with- 
out cognizance  being  taken  of  this  fact. 
Steel — A  number  of  consumers  of 
billets  and  sheet  bars,  either  without 
regular  sources  of  supply  or  not  receiv- 
ing sufficient  deliveries  from  such 
sources,  are  ready  to  buy  in  the  open 
market  at  premium  prices,  but  offerings 
are  limited.  The  prices  here  quoted 
represent  the  range  from  the  March  21 
schedule,  adhered  to  by  certain  inter- 
ests, to  prices  that  would  be  paid  for 
prompt  lots:  Billets,  $38.50(3)45;  slabs, 
$41@45;  sheet  bars,  $42@50;  rods, 
$52@56,  Pittsburgh. 
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An  Historical  Year 

NINETEEN-NINETEEN  was  the  "Year  of  the 
Armistice"  following  the  Great  War.  In  the 
United  States,  superficial  war  prosperity  has  contin- 
ued, with  rising  prices  and  a  rush  for  luxuries  on  the 
part  of  those  people  able  to  buy,  and  reacting  from 
war  thoughts  and  duties.  In  Europe,  there  has  been 
the  exhaustion  which  is  the  aftermath  of  war  fever, 
industrial  paralysis  threatening  bankruptcy,  and 
starvation.  The  swing  of  the  pendulum  from  Ger- 
man and  Russian  militarism,  and  from  all  militarism, 
into  which  Germany  had  forced  the  world,  and  the 
United  States  with  it,  brought  on  violent  reactions 
toward  theories  of  radical  reorganization  of  society, 
which  reacted  again  swiftly  to  militarism  and  tyran- 
nical methods  for  enforcing  these  theories  of  anti- 
militarism  and  anti-tyranny. 

The  theory  of  turning  the  social  structure  upside 
down,  with  the  working  classes  in  power  and  the  non- 
producers  exterminated  or  without  influence,  was 
propagated  in  Russia  by  a  dictatorship  conducted 
with  a  brutality  and  with  appalling  civil  massacres 
such  as  the  world  has  rarely  seen.  Not  only  German 
militarism  but  German  methods  of  systematic  and 
insidious  propaganda  have  been  employed  to  dis- 
seminate this  new  cult  all  over  the  world,  and  its 
effects  have  been  enormous,  even  in  America.  It  is 
a  cult  designed  to  appeal  to  two  classes — the 
ignorant  among  the  masses,  who  have  the  little  end 
of  material  wealth,  and  the  asses,  or  parlor  bolshe- 
vists,  who  have  hearts  and  sympathy,  but  no  logical 
judgment.  In  the  United  States,  it  finds  its  support 
almost  entirely — among  the  masses — in  the  alien  ele- 
ment, lai-gely  Russian. 

The  revolutionary  plots,  accompanied  by  wide- 
spread strikes  in  this  country,  disclosed  to  a  sleepy 
and  optimistic  people  the  real  danger;  and  energetic 
measures  are  being  taken.  The  remedy,  for  this 
country,  is  deportation,  Americanization,  and  re- 
form. The  first  is  being  put  into  effect.  The  sec- 
ond should  be  carried  out  strenuously ;  and  the  third 
should  be  earnestly  sought  for.  Let  us  beware,  how- 
ever, of  the  swing  of  the  pendulum.  The  Davey  law, 
now  before  Congress,  to  repress  sedition,  and  advo- 
cated by  the  Attorney  General,  is  altogether  too 
drastic;  as  it  reads,  it  strikes  at  popular  liberties. 
Let  us  keep  the  middle  of  the  road.  It  is  up  to  the 
engineers,  used  to  balancing  pros  and  cons,  to  use 
their  influence  for  consei-vatism,  both  right  and  left. 

In  Europe  and  Asia  the  disease  is  more  virulent, 
and  no  such  remedy  as  in  the  case  of  America  ap- 


pears. In  Russia  the  Bolshevists'  arms  are  triumph- 
ant, although  the  theories  of  non-militaristic  com- 
munism have  been  swallowed  up  in  the  old  militar- 
istic onrush  of  the  barbarous  Russian  bear.  He  has 
made  a  peace  with  Esthonia,  has  beaten  Kolchak 
and  Denikine,  and  is  threatening  India.  Fi'om  Petro- 
grad  comes  a  wireless  New  Year's  gi-eeting  to  all  the 
world,  to  the  effect  that  in  1920  "Soviet"  govern- 
ments (bloody  and  barbarous  dictatorships  like  that 
in  Petrograd)  will  be  established  in  Washington, 
Paris,  and  Berlin.  Kolchak  threatens  to  turn  eastern 
Siberia  over  to  Japan  if  the  other  Allies  will  not  come 
to  his  rescue. 

The  great  activity  in  American  mining  during  the 
war  subsided  suddenly  with  the  armistice,  what,  with 
the  stocks  on  hand  and  the  gi-eat  falling  off  of  the 
demand.  The  war-mineral  industries — manganese, 
chrome,  graphite,  and  others — were  partly  or  en- 
tirely paralyzed.  During  the  year,  with  all  the  flurry 
of  high  prices,  the  demand  has  centered  on  things  to 
wear  and  to  eat,  which  the  mining  industry  does  not 
supply.  The  high  cost  of  supplies  of  all  sorts  has 
raised  the  cost  of  mining.  The  margin  between  the 
producing  costs  and  selling  price  of  copper  is  less  than 
at  any  other  recent  period,  with  a  consequent  low 
level  in  the  prosperity  of  this  gi-eat  industry.  Gold 
mining,  with  fixed  price  of  product  and  rising  costs, 
is  being  exterminated,  with  no  help  in  sight.  Income 
and  excess-profit  taxes  promise  to  absorb  the  reward 
of  the  occasional  successful  mining  venture.  High 
costs  deter  the  investor  fi'om  purchasing  and  install- 
ing equipment.  Silver  is  in  demand  by  those  be- 
nighted Asiatic  nations  (yet  of  vast  experience)  who 
do  not  like  paper.  It  has  had  a  legitimate  boom, 
which  we  believe  to  be  essentially  pei'manent. 

For  the  industrial  situation,  we  believe  one  of  the 
main  factors  in  checking  the  rising  fever  of  high 
prices,  and  in  hastening  deflation,  would  be  an  in- 
creasing emphasis  on  the  necessity  of  real  money — 
gold  and  silver.  We  believe  the  mining  and  metal 
industries  would  do  well  to  insist  upon  this  principle, 
to  demand  and  get  into  circulation  as  much  gold  and 
silver  as  possible,  and  that  such  a  recurrence  to 
fundamental  realities  would  be  the  chief  single  help 
not  only  to  the  mining  industry  but  to  the  whole 
industrial  world.  As  we  discriminate  between  one 
man's  note  and  another's — between  one  nation's 
paper  and  that  of  another — so  must  we,  under  pres- 
ent conditions,  discriminate  between  any  paper  and 
the  real  metal  which  is  the  basis  of  our  national 
currency  system. 
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The  Market  Report 

Daily  and  Weekly  Metal  and  Mineral  Prices, 

Metal    Market    Conditions,    Average 

Monthly  Prices,  Stock  Quotations 


Silver  and  Sterling  Exchange 


StcrUng . 
Exchange    . 

Silver 

J.in. 

Sterling 
Exchange 

.Silver 

Jan. 

'  'New  York, 
.  Cents 

Lonrlon, 
Pence 

New  York, 
Cents 

London. 
Pence 

8 

9 

10 

374 

373}^ 

373^ 

;133 

134 
135 

78 

7m 

12 
13 

14 

373M 
374 

3731^ 

137 

1363^ 

135 

82H 
82  J^ 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar  silver, 
999  fine.     London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  925  fine. 


Daily  Prices  of  Metals  in  New  York 


Copper 

Tin 

Le.<id 

Zinc 

Jan. 

Klectrolytic     ' 

Spot 

N.  Y. 

St.  L. 

St.  L. 

8 

19.05 

601-^ 

8..55@8.75 

8.25@8.35 

9.25(5  93^ 

9 

19.05 

62J^ 

8.60fe'8.75 

8.25^8.35 

9.2ot/95.s 

10 

19.05 

63 

8.65^8.75 

8.25(5  8.35 

9.25(5  93  8 

12 

19.05 

63M 

8.70@8.80 

8.25(5  8.35 

9.25C"93  8 

13 

19.05 

63M 

8.70(58.85 

8.25@8.35 

9.20(5  9.35 

14 

19.05 

63M 

8.70@8J^ 

8.25fe8.35 

9.20Ca9.35 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales  as 
made  and  reported  by,  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing  values  of 
the  metals  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash,  except  where  St. 
Louis  is  the  normal  basing  point 

Quotations  for. copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra  of 
0.05c.  per  lb,  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  discount  of 
0.125c.  perlb.  .         , 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100  lb 
above  St.  Louis.    Tin  is  (Quoted  on  the  basis  of  American  tin,  99  per  cent  grade. 


"T" 


London 


Copper 

Tin 

Lead 

z 

Standnrd 

Electro- 
lytic 

Jan. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

8 
9 
10 
12 
13 
14 

IWA 

1173^ 

119H 
120M 

119 
120 

122^ 

122M 
1223^ 

124 
123 

124' 
124 
124 

359 
372 

378' 

379H 

378 

361 
375}  i 

380^ 
381M 
380  }< 

47K 

47M 

47^ 

47 

47 

m4 

i7H 
47M 

58 
59 

58^ 
573<f 

00 
61 

61k 
60 

59^ 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
sterling  per  ton  of  2.240  ib. 


All  prices  are  in  pounds 


Monthly  Average  Prices 


Copper: 

September 

October 

Novcmljer 

Deceirber 

Electrolytic,  N.  Y 

21.75.5c. 

21.534c. 

19.7.58c. 

18.295c. 

Standard,  London 

£100.707 

£103.418 

£  98.894 

£103.708 

Lead: 

New  York 

6.108c. 

6.487c. 

6.S08C. 

7.231c. 

St.  Louis 

•5.8.53c. 

6.249c. 

6.649c. 

6.955c. 

London 

.     £  25.330 

£28.473 

£  34.731 

£41.202 

Silver: 

Now  York .  .                       . 

114.. 5 10c. 

119  192c. 

127.924c. 

131.970c. 

London 

61.668d. 

64.049d. 

70.065d. 

76.432.1. 

Tin: 

New  York 

,54  482c 

.54  377c 

53  307c 

53  870c 

London 

£280.102 

£279.239 

£283.556 

£314.113 

Zinc: 

New  York. 

7.610c. 

7.823c. 

8.177c. 

8.7(K)c. 

St.  Louis. , 

7.160c. 

7.473c. 

7.827c. 

8.3.50 

London 

.     £  40.955 

£  43.6,30 

£  46.588 

£53.101 

Pig  Iron: 

Bessemer,  Pittsburgh 

$29.35 

$29. 35 

.$31.60 

$36.83 

Basic,  Pittsburgh 

27 .  15 

27.15 

31.56 

S36.22 

No.  2  foundry,  Pittsburgh.  . 

28.15 

28.30 

32  16 

$.36.86 

mi:tal  markets 

New  York,  Jan.  14,  1920 

The  interesting  features  of  the  mar- 
ket this  week  were  the  large  domestic 
copper  consumption  and  the  sharp  ad- 
vance in  tin  on  Jan.  9.  In  general,  the 
lead  market  might  be  termed  easy,  and 
the  zinc  market  became  softer  during 
the  week. 

Transatlantic  freights  are  much  eas- 
ier, and  show  a  tendency  to  go  lower. 
Transpacific  freights  continued  un- 
changed at  $12  from  San  Francisco  to 
Hongkong  and  Kobe. 

Copper 

Domestic  consumption  was  surpris- 
ingly good  during  the  week.  Aggre- 
gate sales  of  large  producers  probably 
exceed  25,000,000  lb.,  the  larger  part  of 
which  was  for  domestic  consumption. 
Copper  was  sold  at  prices  ranging 
from  19  to  19i^c.  per  lb.,  delivered,  de- 
pending upon  quantity  and  time  of  de- 
livery. Some  business  was  done  for 
the  second  quarter.  Although  foreign 
business  was  unsteady  and  intermit- 
tent, a  good  business  was  done  wth 
Japan,  who  continues  to  be  a  buyer. 
The  falling  off  of  orders  from  abroad 
is  no  doubt  due  in  part  to  the  unfavor- 
able situation  in  sterling  exchange. 
The  market  is  quoted  on  averages,  for 
there  was  a  range  of  prices  throughout 
the  week  in  the  offices  of  the  large  pro- 
ducers. 

Copper    Sheets — 29 Vic.    per    lb.    for 
domestic.    Wire,  22 Vic.     Domestic  mar- 
ket fairly  strong  with  good  volume  of 
inquiries.     Export  market  dead. 
Tin 

The  London  price  of  tin  advanced 
.sharply  on  Jan.  9  due  to  a  con- 
siderable extent  to  speculative  buying. 
Consumers  held  back  during  the  week, 
being  unwilling  to  accept  the  advance 
in  price.  Delayed  orders  amounting  to 
about  300  tons  may  be  placed  today  or 
tomorrow.  The  week  ended  with  a  firm 
market  in  spite  of  the  fact  that  the 
London  price  fell  off  £1V2,  considerable 
quantities,  in  50-ton  lots  and  better, 
being  reported  sold. 
Lead 

Lead  continues  scarce  for  nearby  de- 
livery. The  price  appears  to  be  indefi- 
nite, and  is  largely  dependent  upon 
bargaining  between  buyer  and  seller. 
During  the  week,  prices  ranging  from 
8%  to  8%c.,  New  York,  have  been  de- 
manded, and  at  times    9c.    could   have 
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been  obtained,  but  the  volume  of  this 
business  was  comparatively  small. 

St.  Louis  continues  to  be  the  princi- 
pal market,  where  the  weekly  range 
of  prices  has  been  from  8*4  to  8.35c. 

The  A.  S.  &  R.  Co.  raised  its  price 
to  SViC.  on  Jan.  12,  but  this  was  lower 
than  the  prices  demanded  by  outside 
sellers  during  the  week,  and  had  no  in- 
fluence on  the  market.  The  demand  of 
last  week  has  fallen  off,  and  consumers 
appear  to  be  well  supplied  so  far  as 
immediate  requirements  are  concerned. 
Zinc 
The  market  for  zinc  was  firm  early 
in  the  week  and  then  softened  toward 
the  close.  Business  was  done  between 
9%  and  9^c.,  and  there  were  some 
eager  sellers  at  these  figures.  The 
highest  price  obtained  during  the  week 
was  9%c.  A  fair  tonnage  of  high-grade 
zinc  was  sold  at  9^4@9%c.,  New  York. 
The  London  market  is  lower,  and  ex- 
port business  has  been  slack  during  the 
past  week.  On  Jan.  8  one  dealer  wanted 
to  sell  a  large  tonnage  at  9.20c.  for 
March  and  April  delivery,  and  today 
similar  deliveries  are  offered  at  9%@ 
9.15c.  The  sag  in  the  market  is  due 
to  lack  of  demand  from  Europe,  and 
the  future  market  will  be  influenced  by 
the  extent  to  which  Europe  is  depend- 
ing upon  our  supply. 

Zinc  Sheets— $12  per  100  lb.,  less  8 
per  cent  on  carload  lots.  Slightly 
higher  prices  for  export. 
Other  Metals 
Silver — The  market  in  London  had  a 
sudden  advance  on  Monday,  occasioned 
by  China  buying.  This  was  followed 
by  speculative  selling  on  the  following 
day.  0\'('ing  to  absence  of  cables  from 
the  East,  few  orders  have  been  in  hand 
in  New  York  for  some  days  and  the 
price  has  consequently  receded. 

Mexican  dollars  at  New  York:  Jan. 
8,  101  Vs;  Jan.  9,  102;  Jan.  10,  102%; 
Jan.  12,  105;  Jan.  13,  103%;  Jan.  14, 
103. 

Platinum — Quoted  at  $155  for  refined 
ingot.     Demand  good. 

Palladium — $130(3)140.  Little  busi- 
ness done. 

Iridium — Quoted  nominally  at  $300. 
Aluminum — 32@33c.  per  lb.  for  stan- 
dard metal.     Sales  at  3IV2C.  reported 
at   Detroit.      Market    decidedly    weak, 
but  improving  somewhat. 

Antimony — Demand  is  general  and 
market  is  getting  stronger,  spot  rang- 
ing from  10%  to  10'/2C.  per  lb.  Futures 
are  about  the  same,  but  sales  discour- 
aged. Cookson's  is  quoted  at  16c.  for 
spot,  and  13c.  for  shipment.  Curtailed 
production  in  China  is  causing  scarcity 
in  the  Orient  and  higher  prices  are  ex- 
pected. 

Bismuth— $2.65  per  lb.  for  500  lb. 
lots.  Price  ranges  from  $2.60@2.80  per 
lb.,   depending   on    quantity   purchased. 


Cadmium — $1.40@1.50  per  lb. 

Nickel — Ingot,  42c.;  shot,  43c.;  elec- 
trolytic, 45c. 

Quicksilver — The  price  has  advanced 
from  $85  to  $93  per  flask,  which  has 
steadied  the  market  and  quieted  the  de- 
mand.    San   Francisco   telegraphs  $92. 

Ferroalloys — The  natural  sequence  of 
heavy  demand  and  scanty  supply  is  evi- 
denced in  the  firmness  of  the  ferro- 
alloy market.  Ferromanganese  contin- 
ues under  heavy  inquiry,  both  foreign 
and  domestic,  the  former  being  quoted 
at  $150@155,  and  the  latter  ranging 
from  $140(3)150,  with  very  little  spot 
material  visible.  Demand  for  speigel- 
eisen  which  contains  from  19  to  20 
per  cent  manganese,  has  increased  and 
is  under  considerable  inquiry;  quoted  at 
$45@50  per  gross  ton.  Ferrosilicon  re- 
mains firm  and  inactive. 

Other  Ores  and  Minerals 

Chrome  Ore — Activity  in  chrome,  35 
to  40  per  cent  chromic  oxide,  still  holds, 
with  the  price  somewhat  easier  at  60@ 
65c.  per  unit. 

Manganese  Ore — Due  to  scarcity  of 
spot  material,  inquiry  has  been  large 
and  the  market  has  greatly  stiffened. 
Present  quotations  are  65(S)75c.  per 
unit. 

Molybdenum  Ore  —  Market  is  ex- 
tremely dull.  Quotations  of  70@65c. 
per  lb.  molybdenum  bisulphide  for  90 
per  cent  concentrate  found  no  buyers. 

Tungsten  Ore — Chinese  wolframite 
is  quoted  nominally  at  $6.50@7;  im- 
ported scheelite  at  $9.50(5)10;  domestic 
scheelite  at  $15,'  f.o.b.  mines.  The 
market  is  dead;  there  were  a  few  very 
small  sales  of  Chinese  ore  at  $6(3)6.50. 

Feldspar  is  quoted  unchanged  at 
$13.50(3)17  per  ton,  according  to  quality. 

Fluorspar — Lump  ore  containing  85 
per  cent  calcium  fluoride  and  not  over 
5  per  cent  silica  is  quoted  unchanged 
at  $16,  f.o.b.  mines  at  Tonuco,  N.  M. 
Freight  to  Chicago,  $7.50;  to  New  York, 
$15.  One  lot  of  6,000  tons  was  sold 
during  the  week.  Prices  quoted  f.o.b. 
Kentucky  and  Illinois  mines,  are  about 
$25  for  washed  gravel  grade. 

Graphite — Ceylon  grades  are  quoted 
unchanged:  Lump,  15(3)16c.;  chip,  11(3) 
12c.;  dust,  8(3)9c.  Prices  at  Colombo 
are  constant,  and  any  local  change  is 
due  to  variation  of  rupee  exchange  and 
marine  freight  rates. 

Nitrate — Market  quotations  advanced 
from  $3.25  to  $3.40  per  cwt.  for  car- 
load lots.  Demand  very  strong  and 
supply  scarce  at  present  prices. 

Pyrites — Spanish  pyrites  is  quoted 
unchanged  at  17c.  per  unit  for  furnace- 
size  ore  free  from  fines,  c.i.f..  New 
York,  or  other  Atlantic  ports.  Market 
quiet. 

Sulphur — Prices     remain    unchanged 


at  $20  for  export  delivery,  and  $18  for 
domestic  delivery,  per  ton,  f.o.b.  mines 
at  Freeport,  Tex.,  and  Sulphur  Mine, 
La.  Demand  is  mostly  for  export,  as 
Sicilian  production  is  only  50  per  cent 
of  normal. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Jan.  10 — Zinc  blende,  per 
ton,  high,  $61.20;  basis  60  per  cent  zinc, 
premium,  $61;  Prime  Western,  $57.50(3) 
60;  fines  and  slimes,  $50@55;  cala- 
mine, basis  40  per  cent  zinc,  $35.  Av- 
erage settling  prices:  blende,  $54.05; 
calamine,  $36.36;  all   zinc  ores,  $53.86. 

Lead,  high,  $94.40;  basis  80  per  cent 
lead,  $92.50(5)95;  average  settling  price 
all  grades  of  lead,  $91.88  per  ton. 

Shipments  the  week:  blende,  5,803 
tons;  calamine,  60;  lead,  744  tons.  Val- 
ue all  ores  the  week,  $384,240. 

For  the  few  smelters  needing  to  pur- 
chase ore  this  week  enough  sellers  held 
firm  to  force  a  basis  price  of  $60  for 
several  lots.  Most  buyers  sit  easy  on 
offerings  of  $57.50,  having  very  short 
orders.  Lead  was  advanced  in  much  the 
same  fashion. 

Platteville,  Wis.,  Jan.  10 — Blende, 
basis  60  per  cent  zinc,  $61  base  for  both 
premium  and  Prime  Western  grades. 
Lead  ore,  basis  80  per  cent  lead,  $98 
per  ton.  Shipments  reported  for  the 
week  are:  1,508  tons  blende,  150  tons 
calamine,  40  tons  lead,  and  no  sulphur 
ore.  For  two  weeks  of  the  year  the 
totals  are:  blende,  3,283  tons;  calamine, 
270;  lead,  245;  sulphur  ore,  none.  Dur- 
ing the  week  2,465  tons  blende  was 
shipped  to  separating  plants. 

Iron  Trade  Review 
Pittsburgh,  Jan.  13,  1920 

Pig  Iron — Prompt  foundry,  snfall 
lots,  $40,  Valley;  Bessemer,  $36(3)37; 
basic,  $35(3)36;  foundry,  $38(3)40,  f.o.b. 
Valley  furnaces,  freight  to  Pittsburgh 
being  $1.40. 

'Steel  —  Billets,  $38.50(3)45;  slabs, 
$41(5)45;  sheet  bars,  $42@50;  rods, 
$52@66,  Pittsburgh.  Prompt,  difficult 
to  obtain.  High  premiums  bid  for  early 
shipment. 

Coke — Furnace,  $6;  foundry,  $7;  both 
per  net  ton  at  Connellsville  ovens. 

Ferromanganese — Domestic  makers 
have  advanced  $10  to  $140,  delivered, 
on  76  to  80  per  cent  manganese,  and 
some  are  talking  $150.  Speigeleisen 
remains  quoted  at  $45  for  spot,  and 
$45@50  for  futures,  f.o.b.  furnace. 
The  demand  for  ferromanganese  is  in- 
creasing. 

Ferrosilicon — The  market  is  relatively 
quiet,  with  makers  asking  $85@90,  de- 
livered, Pittsburgh,  Valleys  and  Cleve- 
land, for  50  per  cent,  and  $140(3)150  for 
75  per  cent.  Bessemer  ferrosilicon  is 
quiet  and  is  quoted  at  $59.50  for  10  per 
cent,  $62.08  for  11  per  cent,  $66.10  for 
12  per  cent,  f.o.b.  Jackson,  Ohio. 
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Monthly  Average  Metal  Prices 
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Gold  and  Silver 


The  production  of.  gold  continued  to  deci'ease  in 
1919.    The  output  of  silver  also  declined. 

In  an  accompanying-  table  are  given  the  estimates 
by  the  United  States  Mint  and  the  U.  S.  Geological 

GOLD  A>iD  SILVER  PRODUCTION  OF  THE  UNITED  STATES 
(Gold.  Value:  Silver,  Fine  Ounces) 

. Gold .        . Silv 


Alabama .  . . 

Alaska .... 

Arizona 

California    ,  . . 

Colorado . 

Georgia 

Idalio 

Jllini.ia 

-Maine 

-Maryland 

Michigan . 

Missouri 

Montana 

-Vevada 

-N'ew  Hampshire. . 

.Vew  Mexico 

-N'orth  CaroUna. 

<  )regon    

Pennsylvania 

South  Carolina  . . 
South  Dakota   . 
Tennessee    . 

Texas 

Utah 

Vermont . 
Virginia   ... 

Washington 

Wyoming 


1918 
$  700 

9,424,700 
.5 ,583  ,000 
16,784,400 
12,724,700 
4,500 
701.,40O 

700 


60 
:!  ,280  ,700 
6,700,440 


687,080 

4,400 

1,265,700 


6,699,400 

5,600 

20 

:i,  133  ,000 

1,000 

400 

333 ,800 

900 

567,356,600 

1 ,290 ,000 

100 


1919 

$  9,036,300 

4,176,500 

17.380,000 

9,736,400 

1,000 

710 ,400 

ioo 


100 
2,461,700 
4  ,754  ,600 

595 ,700 

1,000 

1 ,071 ,800 

100 

5,267,600 

5,300 

1,100 

2,152,700 

200 

309 ,800 
300 

557,662,700 
826,100 


1918 

2 

802,743 

6,831,465 

1 ,432 ,812 

6,900,266 

45 

9  ,396 ,009 

8,218 

6,338 

164 

516, 2M 

42,214 

16,378,263 

9, 9J 1,969 

691 

773 ,662 

100 

129,150 


161,233 

105,829 

579,158 

13,492,555 

4,891 

1,814 

300 ,000 

1,255 

67,797,139 
13,000 


1919 

1,072,137 

4 ,296 ,769 

1 ,204  ,004 

6,044,911 

10 

6,042,016 

2,393 

4.142 

375 .284 

59 ,460 

14 ,940 ,527 

7,312,454 

659 

712,791 

49 

223  ,578 

78 

4 

122,164 

93  ,087 

540.239 

11.906,152 

1.819 

8 

316,028 

41 

55,270,804 
14 ,392 


196  fine  oz.,  valued  at  S61,966,412.  '  These  figures 
compared  with  1918  show  a  reduction  in  the  output 
of  gold  of  $10,157,900  and  in  that  of  silver,  of  12,- 
524,943  oz.  _  The  only  state  to  show  an  increase  in 
gold  in  1919  was  California. 

It  has  not  been  possible  to  estimate  the  world's 
production  of  gold  in  1919.  However,  the  report 
of  the  Director  of  the  Mint  for  1918  has  recently 


GOLD  PRODUCTION  OF  THE  WORLD  (a) 


1916 

■592  ,390 .300 

19  ,2.35  .000 

7,690.700 

22,500,000 

11.206,300 

192,182,900 
13,188.400 
40.475.800 
53,106,900 


Totals 5454,176,500 

(a)  Figures  from  the  Director  of  the  Mint. 


United  States 

Canada  . . 

Mexico 

Russia   .  . 
India  . . 

South  -\frica 

.South  -\merica 

-Australasia 

-\11  other  countries- 


1917 

$83,730,700 
15,273,000 
9 .000 ,000 
18,000,000 
10,812,800 

186 ,426 ,600 
13 ,924 ,600 
34,398,100 
47 ,836 ,300 

$419,422,100 


1918 

$68,646,700 
14 .687 .900 
16.824,700 
12.000.000 
1  J. 028 ,200 

174  ,023  .300 
12,795,900 
29  ,268 ,600 
42 .649 .400 

$380,924,700 


GOLD  PRODUCTION  OF  THE  WORLD  FOR  20  YEARS 


Continental  U.  S 
Philippines 
Porto  Rico 

Total  $68,646,700      $58,488,800        67,810,139        55,285,196 

Survey  of  gold  and  silver  production  in  the  United 
States.  For  1919  these  are  preliminary  figures 
which  will  be  revised  later. 

The  gold  production  amounted  to  2,829,395  fine 
oz.,  valued  at  $58,488,800,  and  the  silver,  to  55,285,- 


1899. 

1900. 

1901 

1902. 

1903. 

1904. 

1903 

1906. 

1907. 

1908. 


$311,505,947 
238.829,703 
260.877:429 
298,812.493 
329,475.401 
349,088,293 
378.411,754 
405 .551 .022 
411.294.458 
443.434,327 


1909 

1910.  .. 
1911... 

1912 

1913.  .. 

1914 

1915... 
1916..-. 
1917- -_ 
1918... • 


■54.59.927,482 
4.34.213,649 
439,377,300 
474,333,268 
462,669,558 
451,582.129 
4. "3. 124 .590  ■ 
lal  4.34, 1 76 ,500 
(-1)419.422.100 
380,924.700 


The 


(a)  -As  reported  by  the  Director  of  the  Mint. 

been  published  and  is  reproduced  herewith. 
1917  figures  have  been  revised  since  last  year. 

According  to  the  Mint  figures,  the  world's  pro- 
duction of  silver  in  1918  was  177,394,900  fine  oz., 
and  in  1917,  174,187,800  fine  oz.  No  estimate  of  the 
1919  output  has  yet  been  made. 


Silver  in  1919 

BY  SRINIVAS  R.  W^AGEL 
Written  exclusively  for  The  JouttmI 


A  CAREFUL  consideration  of  the  conditions 
prevailing  in  1919,  especially  in  the  latter  half 
of  the  year,  will  confirm  the  general  belief 
that  the  production  of  silver  in  1919  decreased.  The 
reasons  for  the  decline  in  production  in  the  United 
States  are  well  known.  The  decline  in  the  prices  of 
copper  and  lead  had  a  considerable  effect  on  the 
production  of  silver,  which  is  a  byproduct,  and 
strikes  of  various  tei-ms  of  duration,  begimiing  in 
July,  in  almost  all  silver  states,  contributed  to  reduce 
the  output.  The  total  production  of  the  mines  in 
the  United  States  is  estimated  by  the  Director  of 
the  Mint  at  55,285,196  oz. 

Canada  has  not  fared  better  than  the  United 
States  as  regards  labor  unrest.  There  was  no  pro- 
duction, either  in  Cobalt  or  British  Columbia,  for 
about  two  months.  The  output  is  estimated  at  about 
20,000,000  oz.  Mexico  showed  a  considerable  in- 
crease in  the  early  part  of  the  year,  but  latterly  the 
output  declined.  There  is  no  doubt,  however,  that 
the  total  output  of  Mexico  in  1919  was  much  larger 
than  that  of  the  previous  year,  as  evidenced  by  the 
fact  that  the  imports  into  the  United  States  from 
Mexico  in  the  first  ten  months  of  the  vear  totaled 


$51,233,802,  and  that  very    few    coins    have    been 
available  for  melting  during  the  year. 

There  has  been  little  change  in  silver  production 
in  other  parts  of  the  world.  The  total  will  be 
slightly  under  the  production  of  1918,  which  is  esti- 
mated by  the  Mint  to  be  177,394,900  oz. 

The  expectation  that  high  prices  would  increase 
production  has  not  been  fulfilled,  for  three  reasons. 
The  first  and  most  important  is  the  increased  cost  of 
production  and  the  labor  um-est.  The  second  is  the 
decline  in  the  output  of  copper  and  lead.  The  third 
is  the  fact  that  new  sources  of  production  are  only 
just  now  Ijeing  tapped,  and  it  will  take  from  one  year 
to  three  years  before  there  is  an  appreciable  increase 
in  the  output. 

Imports  of  the  metal  for  the  first  ten  months  of 
1919  totaled  $72,706,585.  and  the  total  for  the  whole 
year  may  be  estimated  at  $84,000,000.  The  gi'eater 
part  of  this  total,  or  about  $60,000,000,  is  from 
Mexico,  and  most  of  the  remainder  from  Canada  and 
Central  American  states. 

Exports  for  the  first  ten  months  of  1919  totaled 
$189,374,083,and  for  the  year  1919  about  $220,000,- 
000.     Nearly  one-half,    or   $109,180,718.    of    which 
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$90,000,000  is  Mint  silver,  went  to  India.  Of  the 
rest,  about  $50,000,000  went  to  China,  $17,500,000 
to  Great  Britain,  and  the  remainder  to  the  rest  of 
the  world.  It  is  evident  from  this  that  less  than 
$40,000,000  worth  of  domestic  silver  was  exported 
to  foreign  countries.  In  other  words,  nearly  one- 
half  of  the  production  of  the  United  Stafes  was  con- 
sumed in  the  arts  and  local  coinage,  the  moving  pic- 
ture industry  being  the  largest  single  consumer. 
The  silver  purchased  for  coinage  by  the  United 
States  was  of  the  value  of  $11,068,400. 

The  highest  price  for  the  year  in  London  was 
79i4{d.  on  Dec.  16,  a  level  never  reached  before  in 
the  annals  of  silver  in  London.  The  highest  price 
for  New  York  was  137VoC.  on  Nov.  25,  which  level 
had  not  been  reached  since  1866.  The  Treasuiy 
lifted  all  restrictions  on  export  and  removed  the 
maximum  price  of  101V:>c.  per  oz.  on  May  6,  and 
since  then  the  price  has  stood  above  that  level.  From 
May  6  to  May  27  the  price  moved  up  until  it  reached 
121c.  In  June  it  came  down  again  to  104c.,  and, 
after  remaining  at  around  110c.  for  a  considerable 
period,  began  to  move  up  in  September  until  it 
reached  137V2C.  on  Nov.  25.  Since  then  the  price  has 
'been  declining,  the  market  closing  at  about  131c.  on 
Dec.  31.  This  decline  in  prices  is  due  mainly  to  the 
decision  of  the  Treasury  to  release  standard  silver 

MONTHLY  AVERAGE  PRICE  OF  SILVER 

. New  York London ■ 

Month  1917  191S             1919  1917  1918  1919 

January  75.630  88.702        101.125  36.682  44.356  48.438 

February'  77.585  85.716        101.125  37.742  42.792  48.027 

March         ■  73.861  88,082         101.125  36.410  43.260  48.171 

wn   73  875  95.346        101.125  36.963  47.215  48.886 

Mav     ■  74  745  99.505         107.135  37.940  48.980  52.104 

T;,n„  76  971  99.500        110,430  39.065  48.875  53.896 

J,,lv  79  010  99.625         106.394  40.110  48.813  54.133 

August  85.407  100.292         111,370  43.41S  49.077  58.835 

Senternber  100,740  101.123         114,540  50,920  49.500  61.668 

October  87.3.32  101.125         119.192  44.324  49.500  64.049 

NoTOmber     ■  85,891  101.125         127.924  43.584  48.969  70.065 

Decemter  85.960  101.125        131.976  43.052  48.492  76,432 

Year 81.417        96.772        111.122        40.851        47.516        57  059 

New  York  yuotations.  cents  per  ounce  troy,  fine  silver;  London,  pence  per  ounce 
sterling  silver.  0.925  fine. 

dollars  for  export  to  China  by  arrangement  with 
three  American  banks  having  branches  in  China — 
the  International  Bank  Corporation,  the  Asia  Bank- 
ing Corporation,  and  the  Park-Union  Foreign  Bank- 
ing Corporation. 

Treasury  Operations 
With  the  resumption  of  the  free  market  of  silver 
in  May,  the  Treasury  stopped  the  melting  of  dollars 
for  export  to  India  on  behalf  of  the  British  govern- 
ment. About  $90,000,000  was  melted  and  exported 
to  India  for  account  of  the  government  of  India. 
The  government  of  India  has  been  able  to  purchase 
small  quantities  and  maintain  the  silver  reserve, 
which  at  one  time  rose  to  5,200  lakhs*  of  rupees; 
but  since  October  the  reserve  has  been  declining, 
standing  at  the  close  of  the  year  at  about  4,600 
lakhs.  As  the  note  issue  has  reached  the  unprece- 
dented total  of  18,000  lakhs,  it  is  believed  to  be  only 
a  question  of  time  when  the  government  of  India 
will  have  to  buy  more  silver. 

Other  expedients,  like  the  import  of  gold,  are 
being  adopted  to  stabilize  Indian  exchange,  and 
time  alone  will  show  whether  or  not  India  can  main- 
tain a    sound    financial    basis    without    purchasing 

•One  lakh^IOO.OOO. 


large  quantities  of  silver.  It  is  believed,  however, 
that  the  restrictions  on  the  import  of  silver  into 
India  will  soon  be  removed,  and  the  Indian  bazaars 
will  be  in  the  market  for  silver  in  the  near  future. 
It  is  reported  that  the  government  of  India  is  nego- 
tiating for  the  purchase  of  about  $50,000,000  of 
standard  silver  dollars  in  the  Treasury,  which  will 
be  available  if  China  does  not  take  the  whole  of  the 
$70,000,000  recently  released  for  export  to  that 
country. 

China's  Purchases 
China  has  bought  extensively  during  the  last  two 
years,  and  the  Treasury  arrangement  for  the  export 
of  standard  silver  dollars  has  already  stabilized  the 
market  in  China.  As  the  exchange  stands  at  pres- 
ent, it  does  not  pay  to  export  the  standard  silver 
dollars.  As  over  120,000,000  oz.  has  been  imported 
into  China  during  the  last  two  years,  it  is  possible 
that  China  may  not  need  large  amounts  in  the  fu- 
ture. Furthermore,  the  import  trade  is  likely  to 
become  active  and  the  trade  balance  will  not  neces- 
sitate further  imports  of  silver.  Any  strength  in 
the  silver  market  will  not  come  from  China — under 
present  calculation. 
Europe  Using  More  Silver  for  Subsidiary  Coinage 
The  use  of  silver  for  subsidiary  coinage  in  the 
European  countries  is  increasing  materially.  Great 
Britain  has  coined  nearly  $40,000,000  worth  of  sil- 
ver during  the  last  three  years.  Nevertheless,  there 
is  a  shortage  of  silver  coins  in  circulation.  Other 
European  countries  are  in  an  immeasurably  worse 
plight  than  Great  Britain.  Circulation  of  paper  is 
increasing,  and  silver  will  be  required  to  afford  some 
kind  of  a  basis  for  circulation — as  there  is  little 
chance  of  gold  being  released  for  circulation  in 
Europe  again  for  a  number  of  years. 

The  prospect  for  silver,  therefore,  seems  to  be 
bright.  For  at  least  five  years  to  come,  demand  will 
be  much  larger  than  the  supply;  and  even  in  view 
of  the  possibility  of  opening  up  new  sources  of  pro- 
duction, the  market  will  at  least  be  steady  at  present 
prices.  The  question  of  bi-metallism  is  also  likely  to 
be  opened;  legalized  bi-metallism  will  probably  come 
to  the  fore  again. 

United  States  Now  Chief  Silver  Market 
An  important  event  in  1919  was  the  eclipse  of 
London  as  the  silver  market  of  the  world.  In  the 
beginning  of  November  Great  Britain  issued  a  reg- 
ulation preventing  the  export  of  coins,  in  addition  to 
the  existing  rule  that  silver  coins  should  not  be 
melted,  when  silver  went  over  64d.  When  silver 
moved  above  70d.  Great  Britain  prevented  the  ex- 
port of  bullion  altogether.  Consequently  the  regu- 
lation of  the  silver  market  has  been  done  from  the 
United  States.  The  price  is  not  controlled  by  Lon- 
don, although  the  London  price  still  forms  the  basis. 
Prices  in  New  York  and  San  Francisco  have  been 
based  more  on  the  actual  market  than  on  the  Lon- 
don price.  Market  quotations  have  been  very  dif- 
ferent from  the  official  price  based  on  the  London 
quotations,  and  the  prospects  are  that  in  the  future 
New  York  will  have  its  own  price  independent  of 
London. 
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Platinum  in  1919^ 

By  James  M.  Hill 

Written  exclusively  for  The  Journal 


THE  platinum  market  in  the  United  States,  which 
had  been  dark  during  1918,  was  brightened  after 
the  armistice  by  the  statement  that  the  Govern- 
ment woukl  dispose  of  its  surplus  stock  at  the  fixed  price. 
During  the  first  four  months  of  1919  the  price  of  plati- 
num declined  gradually  to  the  low  price  of  |99  per 
ounce  in  the  latter  part  of  March  and  the  first  of  April. 
There  was  a  gradual  stiffening  of  price  from  the  middle 
of  April  until  August,  by  which  time  the  surplus  stock.s 
of  the  Government  were  exhausted,  and  the  price  of 
platinum  immediately  advanced  to  $110  in  ounce.  Since 
the  middle  of  August  there  has  been  a  continual  advance 
of  price  which  at  the  close  of  1919  stood  at  $150  @  $155 
per  ounce. 

AVERAGE  PRICES  OF  PLATINU.M.  I9I5-I9I9  (h) 
(Dollars  per  Troy  Ounce  in  New  York  Market) 

|i>15  1916  1917                  1918  1919 

January 41    10  90  05  87.83  105.92  104  85 

February 40  00  90  00  103.75  107.68  100.43 

March 3950  90  75  103.33  108  (nom.)  99  20 

April 38  63  83   10  103.77  I08(nom)  99  85 

May 38  50  80  50  105  00  106  27  102  60 

June 38.00  78   13  104  75  I05  00(ii)  105  80 

July 38  00  63   60  103   88  105  00(.i)  105  90 

August 39  25  62  56  104  55  105  00(./)  107.60 

September 50.00  84  25  104    13  I05.00(.i)  128.70 

October                         54  50  89  75  104  00  I05  00((.)  132  21 

November                    62  65  101    25  104  52  i05.00(u)  136  74 

December                   85  50  86  87  104  38  105.54  151.35 

Year 47   13  83  40  102  82  105.95  114  61 

tf?)  Government  fixed  price,     (fc)  EngmeerinQ  an-l  iUmiHff./our7iai  quotations. 

At  the  beginning  of  1919  there  were  approximately 
65,000  ounces'  of  platinum  metals  in  the  hands  of  the 
large  dealers  and  refiners  which  were  available  for  con- 
sumption. During  the  first  nine  months  of  the  year  the 
United  States  received  as  imports  40,378  ounces  of 
platinum,  or  at  the  rate  of  about  4,480  ounces  a  month. 
It  is  safe  to  assume  that  for  the  last  quarter  of  1919 
American  imports  of  platinum  will  be  nearly  comparable 
with  the  first  three-quarters  and  that  during  1919  im- 
ports of  platinum  will  amount  to  approximately  54,800 
ounces.  This  would  indicate  that  there  should  have  been 
approximately  128,800  ounces  of  platinum  available 
for  consumption  during  the  year  1919,  including  produc- 
tion of  new  metals  from  domestic  material,  which  varies 
from  7,000  to  10,000  ounces  a  year. 

Platinum  Exports 

Exports  of  platinum  during  the  first  nine  months  of 
1919  were  433  ounces  of  unmanufactured  platinum,  with 
a  value  of  $49,982,  and  manufactured  platinum  to  the 
value  of  $28,752,  or  perhaps  190  ounces,  making  a  total 
of  623  ounces,  or  at  the  rate  of  830  ounces  for  the  year. 
In  1918  the  exports  were  119  ounces  of  unmanufactured 
platinum  and  $23,562,  or  approximately  157  ounces,  of 
manufactured  articles,  a  total  of  276  ounces. 

There  was  practically  no  change  in  the  platinum  min- 
ing situation  in  the  United  States  during  1919.  The 
Boss  mine,  in  Nevada;  the  Rambler  mine,  in  Wyoming, 


•riiblishcd  by  permission  of  the  Director  of  the  U.  S.  Geological 
Survey. 

»Hill.  J.  M.,  "I'lutinuni  and  Allied  Metals  in  1918":  U.  S.  Geo!. 
Sur\ey.  "Mineral  Hesourecs."  1018,  p.  203. 


and  the  placers  in  California,  Oregon,  and  Washington 
were  in  operation  about  as  usual.  The  saving  of  plati- 
num from  placer  gravels  in  various  localities  in  Alaska 
is  giving  additional  output  each  year.  It  has  been  esti- 
mated that  the  1919  production  will  be  close  to  75 
ounces.  A  deposit  of  palladium-bearing  copper  ore  at 
the  Saltchuck  mine,  at  Kasan,  Ketchikan  district,  is  be- 
ing operated  through  glory  hole  and  tunnel.  Bornite 
occurs  disseminated  in  gabbro,  the  ore  averaging  2  per 
cent  copper  and  carrying  about  0.06  ounces  of  platinum 
metals  for  each  per  cent  of  copper.  The  ores  are  treated 
by  flotation,  and  concentrates  shipped  to  the  United 
States  for  smelting  .■'nd  recovery  of  platinum  metals. 

The  published  statement  of  J.  M.  Boutwell'  that 
"platinum  ore  has  not  been  found  in  the  ground  ex- 
an.ined  (the  Indian  Gardens  claims)  in  form  and  grade 
of  commercial  value,"  added  to  the  findings  of  Ransome 
and  Ferguson,'  should  sound  the  death  knell  of  the  Grand 
Canyon  platinum  myth. 

Canadian  Platinum  Resources 

Extensive  investigation  of  the  platinum  resources  of 
Canada  does  not  appear  to  have  disclosed  any  new  de- 
posits of  startling  importance.  The  chief  result  of  this 
work'  is  to  demonstrate  the  rather  widespread  occur- 
rence of  platinum  in  the  western  provinces  and  in  asso- 
ciation with  other  than  basic  igneous  rocks.  Canada 
has  a  large  potential  source  of  platinum  in  the  copper- 
nickel  ores  of  Ontario.  Output  of  13.6  ounces  of  plati- 
num and  16.4  ounces  of  palladium  at  the  Port  Colborne 
refinery  of  the  International  Nickel  Co.  was  reported  for 
the  first  half  of  1919.  It  is  evident  that  either  the  re- 
finery has  not  yet  got  into  full  operation  or  the  policy 
of  refining  only  a  small  part  of  the  company's  output 
electrolytically  still  prevails. 

The  platinum  and  palladium  which  were  recovered  in 
past  years  by  the  American  refinery  of  the  International 
Nickel  Co.  have  been  included  in  the  statistics  of  new 
refined  platinum  production  of  the  United  States  as 
given  by  the  U.  S.  Geological  Survey,  inasmuch  as  it 
was  recovered  in  the  United  States  and  was  not  in- 
cluded in  any  other  published  statistics. 

Operations  in  Tasmania 

There  was  considerable  revival  of  mining  in  the  Sav- 
age River  district  in  Tasmania  during  the  war,  due  to 
the  stimulus  of  high  prices  paid  for  osmiridium.  With 
the  signing  of  the  armistice  the  price  broke,  but  during 
1919  quotations  revived  somewhat,  and  official  figures' 
give  production  of  697  ounces  of  osmiridium  for  the 
first  half  of  1919,  or  at  the  rate  of  1,394  ounces  for  the 
year.  The  production  of  this  field  for  1918  was  1,607 
ounces,  and  in   1917  it  was  332  ounces. 

The  production  of  platinum  for  Burma  has  been  very 
small  for  the  last  few  years,  though  as  recently  as  1913 
the  output  was  57.68  troy  ounces.     In  1918,  according 

-Mill,  and  .S'ci.  PriKf:,  Vol.  IIO.  p.  148.  Aug.  2.  1919. 

"No  Platinum  in  the  Grand  Canyon":  Editorial.  Min.  and  Sci. 
;>ir,v.s-.   Vol.    US.   p.    1S.">.    Keb.    8.    1919. 

'O'Neill.  J.  J.  "The  Platinvini  Situation  in  Canada  in  1918": 
Canada   Dept.  of  Mines.  Sunini.-iry  Kept.   1918.  pt.   G,  1919. 

^■Iiidiifitrtal  AltNtraluin  oitd  Mm.  Standard,  Vol.  62,  p.  .506,  Sept. 
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to  official  figures,  less  than  one-third  of  an  ounce  was 
saved. 

Prospecting  in  Spain 

Extensive  drilling  on  two  of  the  rivers  in  the  Sierra 
Ronda  region,  Spain,  has  been  done  during  the  last  two 
years  by  the  Spanish  government,  under  the  personal 
supervision  of  De  Orueta,  the  discoverer  of  the  deposits. 
Apparently  the  platinum  content  of  the  gravels  is  too 
small  to  be  of  intei-est  for  commercial  mining.  The  gov- 
ernment had  exempted  this  region  from  the  provisions 
of  the  mining  code  as  regards  mineral  locations  until 
November,  1919.  No  information  has  come  to  hand  as  to 
the  present  status  of  the  area.  It  would  appear  that 
Spain  has  a  source  of  platinum  within  her  borders  which 
might,  under  stress  of  circumstances,  be  brought  to  a 
producing  basis,  but  which  can  hardly  be  worked  by 
private  enterprise  in  competition  with  the  deposits  in 
Colombia  and  Russia. 

Russian  Production  Demoralized 

Practically  no  information  is  to  be  had  regarding  the 
Russian  platinum  fields.  Purington'  has  stated  that 
twenty-seven  of  the  dredges  in  the  platinum  field  had 
been  destroyed,  but  he  does  not  consider  that  of  much 
consequence,  as  the  dredges  were  of  little  use.  Inasmuch 
as  the  Ural  region  has  been  in  the  zone  of  military  oper- 
ations throughout  practically  all  of  1919,  it  is  hardly 
probable  that  much  mining  was  accomplished.  Add  to 
this  the  complete  demoralization  of  the  Russian  finances, 
and  the  lack  of  means  of  marketing,  and  it  can  be  stated 
with  considerable  confidence  that  the  output  of  platinum 
from  the  Russian  field  during  1919  was  probably  neg- 
ligible. The  attention  of  those  interested  in  the  Russian 
platinum  situation  should  be  called  to  an  exhaustive 
study  of  the  Russian  platinum  production  published  by 
Merz'  late  in  1918.  Official  sources  of  information  were 
consulted  for  all  the  figures  used  in  this  valuable  com- 
pilation of  statistical  data.  A  point  brought  out  by  the 
author  is  the  decreasing  tenor  of  the  placer  deposits 
worked  in  later  years.  The  total  production  of  the  Rus- 
sian field  for  1824-1915  is  given  officially  as  7.630,761 
troy  ounces,  which  should  probably  be  raised  to  9,500,000 
ounces  to  include  all  the  metal  produced. 

Colombian  Producers  Prospering 

The  Colombian  platinum  industry  has  been  flourishing 
for  the  past  three  years.  The  General  Development  Co., 
through  its  subsidiary,  the  South  American  Gold  and 
Platinum  Co.,  which  has  recently  been  refinanced,  is  in 
position  to  become  a  considerable  factor  in  the  future 
production  of  platinum.  The  holdings  of  the  American 
company  are  extensive  and  rich,  and  can  be  worked  by 
dredges,  all  of  which  factors  should  tend  to  a  much 
greater  output  of  these  properties  in  the  future.  Trans- 
portation difficulties  were  largely  responsible  for  the 
failure  to  launch  the  new  dredge  of  this  company,  which 
is  building  at  Andaguya,  during  1919.  The  old  English- 
built  dredge  belonging  to  the  company  is  working  the 
Condoto  River  channel  a  short  distance  below  the  town 
of  Condoto.  It  is  expected  that  the  new  boat  will  be  in 
operation  early  in  1920.  This  dredge  is  to  be  electrically 
driven,  the  fuel-oil-burning  power  plant  being  on  the 
boat. 


"Puiington,  C.  W..  "Siberian  Mines  and  Mining"  :   Min.  and  Sci 
Press,  Vol.   11!1.  Sept.   6,   1919. 

'Merz,    A.    R.,    "Russian    Production    of    Platinum":    Jonr.    Ind. 
■  and  Eng.   Chentistrij,,  Xoi.   10.  No.    1,  pp.   920-925.  1918. 


A  second  dredging  venture  in  the  Tamana  region  of 
the  Choco  will  be  watched  with  interest.  The  British 
Platinum  and  Gold  Corporation,  whose  holdings  are  on 
Opogodo  and  Tamana  rivers,  was  building  its  camp  in 
1919,  preparing  to  install  a  steel  dredge  which  is  build- 
ing at  Renfrew,  Scotland.  This  company  expects  to  work 
not  only  its  own  holdings  acquired  from  the  Consolidated 
Columbian  Platinum  &  Gold  Mines  (Limited),  but  also 
the  adjoining  properties  of  the  Paris  (Transvaal)  Gold 
Mines. 

Primitive  Methods  Are  Still  Used  Extensively 

Though  these  two  dredging  enterprises  will  play  a 
considerable  part  in  the  future  production  of  Colombia, 
the  fact  must  not  be  ignored  that  at  present  nearly 
80  per  cent  of  the  platinum  produced  in  the  Choco  is  won 
by  natives  working  with  bateas.  Considerable  work  is 
done  on  skim  bars  in  the  present  channels  of  the  larger 
streams,  which  are  reworked  after  each  nigh  water. 
On  almost  any  of  the  tributary  streams  of  the  Atrato 
above  Quibdo,  and  the  San  Juan  above  Tamara,  there 
are  native  workings  in  the  gravel  banks  near  the  streams, 
as  well  as  in  the  stream  beds.  Ground  sluices  are  em- 
ployed, for  lumber  is  almost  unknown.  None  of  the  oper- 
ations is  large,  most  of  the  work  in  any  one  mine  being 
performed  by  the  women  and  children  members  of  a 
family.  In  the  aggregate,  however,  the  production  of 
many  individuals  piles  up,  so  that  the  merchants  to 
whom  the  platinum  is  taken  accumulate  from  10  to  20 
pounds  (120  to  240  ounces)  of  platinum  a  month.  There 
are  several  well-organized  trading  establishments  at 
Quibdo,  with  branches  in  all  parts  of  the  mining  region 
of  the  Choco.  Quibdo,  at  the  head  of  steamboat  naviga- 
tion on  the  Atrato,  is  not  only  the  capital  and  chief  trad- 
ing center,  but  is  also  the"  receiving  station  for  prac- 
tically all  the  platinum  won  in  the  province  by  native 
labor. 

To  judge  from  the  imports  of  platinum  from  Colombia 
for  the  first  nine  months  of  1919,  which  averaged  2,215 
ounces  per  month,  the  output  for  the  year  1919  should 
be  at  least  26,500  ounces.  In  this  connection  it  is  inter- 
esting to  note  that  a  small  amount  of  platinum  is  being 
saved  by  the  Nechi  dredges  on  the  Cauca  River  drainage 
in  central  Colombia. 

Colombian  Government  Imposes  Duty 
On  May  8,  1919,  the  Colombian  government  announced 
the  levying  of  an  export  duty  of  5  per  cent  ad  valorum 
on  platinum,  to  take  effect  June  15,  1919.  It  is  not  be- 
lieved that  this  export  duty  will  have  any  marked  effect 
on  the  production  from  Colombian  mines.  The  native 
producers  of  platinum  know  nothing  of  the  market  for 
the  metal,  and  accept  without  question  the  prices  paid 
them  by  the  merchants.  The  merchants  will  undoubt- 
edly adjust  their  prices  to  take  care  of  the  duty. 

On  the  whole,  the  world  situation  with  regard  to 
platinum  in  1919  showed  little  improvement  over  1918. 
There  has  been  a  change  of  utilization  from  a  strictly 
war  basis,  where  every  ounce  of  platinum  was  accounted 
for,  to  a  peace-time  status  in  which  large  amounts  of 
platinum  are  being  used  for  non-essentials.  However, 
the  market  shows  that  the  demand  for  platinum  is  much 
in  excess  of  production.  There  does  not  appear  to  be  any 
immediate  relief  in  sight,  and  in  all  probability  the  price 
of  platinum  will  tend  to  increase  rather  than  decrease 
during  the  next  year. 
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Copper 


THE  United  States  production  of  copper  in  1919 
was  about  two-thirds  of  tlie  total  for  1918,  show- 
ing the  effect  of  the  intentional  curtailment  instituted 
early  in  the  year,  when  it  became  certain  that  the 
immediate  outlook  was  bad.  The  total  for  1919  is 
back  to  pre-war  figures.  Practically  every  state  in 
the  United  States  showed  a  decrease. 

Figures  for  the  world  are  not  yet  available,  but 
those  for  Mexico,  Canada,  Chile,  and  Peru,  show 


SMELTERS'  PRODUCTION  OF  COPPER  IN  THE  UNITED  STATES 

(In  Pounds) 

1916 

1917 

1918 

1919 

Alaska 

115,933,315 

92 ,094  ,023 

64,326,616 

53,560,128 

692,630,286 

704,1.56,391 

787 ,338 ,533 

531,777,990 

51 ,358  ,334 

46,824,320 

43 ,623  ,933 

21,691,193 

9,802,183 

11,894,900 

5 ,930 ,200 

13 ,334 ,000 

6,741,001 

6  ,401 ,988 

5,051,531 

2,737,800 

Michigan . . . 

270,058,601 

274 ,936  ,224 

236,243,679 

163  ,003  ,513 

351,995,058 

277 ,362  886 

323 ,377 ,564 

153  ,903 ,261 

Nevada. . . 

100,143,431 

115,436,671 

115,842,177 

63,179,794 

83  ,013 ,805 

110,020,997 

92  ,8  3, 482 

Utah 

225 ,396 ,808 

244 ,443 ,071 

235,978,152 

123,124,850 

(a) 

2,152,560 

2,290,600 

East  and  South 

20,018,261 

18,701,304 

17,292,875 

20,072,119 

tributed 

15,685,226 
1,942,776,309 

18,127,568 

7,791,545 

5 ,736  ,027 

ToUls 

1 ,922  ,555 ,903 

1 ,937 ,900 ,887 

1 ,209  ,614,818 

(a)    Included  in  "Other  States." 

SMELTERS'  TOTAL  PRODUCTION 

(Inl 

Pounds) 

1916 

1917 

1918 

1919 

North  American  ore 

2,187,328,864 

2,161,627,729 

2,235,596,681 

1.448.228.7.511 

73  ,391 ,517 
37,380,759 

2,298,101,140 

74,410,422 
41,821,811 

31,128,156 
41,854,309 

2,308,579,146 

26,788,765 

Scrap 

28,127,102 

Totals 

2,277  ,.859  ,962 

1,503.144.626 

To  foreign  refiners 

38,423,577 
2,259,677,563 

33  ,261 ,435 

33,789,554 

24 ,878 ,520 

To  American  refiners. . . 

2,244,598,527 

2  ,274  ,789 ,592 

1.478.266.105 

Crude  copper  imported. 

152,770,536 

274,813,001 

256 ,921 ,478  (a)  180,816,631 

Total  crude  copper ...     2  ,412  ,448  ,099     2  ,519 ,4U  ,528    2 ,531 ,711 ,070       1 .659.082.737 
(a)  Estimated  on  basis  of  ten  months'  returns. 

decreases,  and  there  were  probably  decreases  in  all 
other  countries. 

Statistics  of  production  of  refined  copper  are  not 
yet  available,  but  probably  there  was  no  such  de- 
crease as  in  the  case  of  crude  copper  for  the  large 
stock  of  the  latter  at  the  beginning  of  the  year  was 
being  refined  during  the  year,  and  at  the  close  of 
1919  the  stock  of  i-efined  was  much  larger  than  at 
the  beginning,  although  with  respect  to  crude  and 
refined  together,  there  was  probably  no  great  change 
in  the  figures.  The  enforced  curtailment  of  produc- 
tion and  the  contraction  of  profits  owing  to  rising 
costs  discouraged  any  new  enterprises.  The  same 
conditions  prevailed  in  copper  production  all  over  the 
world. 


Copper  Market  in  1919 

THE  American  copper  producing  industry  in  1919 
was  dominated  by  the  existence  of  very  large 
stocks,  both  in  the  hands  of  governments  and  of  pro- 
ducers. Even  before  the  armistice  there  had  begun  to 
be  a  suspicion  that  the  governments  were  greatly 
over-buying,  but  not  until  the  early  part  of  1919  did 
anybody  have  an  idea  to  what  extent  this  had  hap- 
pened. The  maintenance  of  production  on  a  large 
scale  developed  the  natural  consequences. 

During  the  closing  days  of  1918  the  big  producers 
had  named  a  price  of  23c.,  but  with  the  advent  of 
January  it  became  immediately  evident  that  no  such 
price  would  be  realized,  for  copper  was  then  offered 


at  20c.  and  buyers  were  very  scarce  at  that  figure. 
During  January  there  was  nothing  but  a  sporadic 
and  indeterminate  market.  The  wage  scales  in  the 
Western  mining  districts  hung  in  the  balance  and  it 
would  have  been  impolitic  for  the  big  producers  to 
have  tried  to  make  a  market,  pending  a  satisfactory 
adjustment  of  the  labor  question.  With  regard  to 
the  latter,  the  case  was  laid  before  the  Department 
of  Labor,  which  became  convinced  of  the  gravity  of 
the  situation  and  called  the  labor  leaders  from  the 
West  to  a  conference  in  Washington.  The  labor  lead- 
ers having  in  turn  been  convinced  of  the  seriousness 
of  the  situation  and  being  further  convinced  of  the 
generous  attitude  of  the  companies,  dispersed  at  the 
end  of  January  to  disclose  the  facts  among  the  union 
halls  and  the  Department  of  Labor  issued  a  public 
statement  on  the  subject.  Not  until  then  did,  or 
could,  a  real  copper  market  begin. 

With  the  arrival  of  February  all  producers,  large 
and  small,  became  sellers  of  copper,  the  market  open- 
ing with  a  quotation  of  ISVoC.  From  that  figure  the 
price  declined  without  interruption  to  about  141  oc, 
which  low  level  was  reached  about  the  middle  of 
March.  By  this  time  it  had  been  ascertained  that 
the  War  Department  had  a  very  large  quantity  of 
copper  to  sell  and  there  was  a  good  deal  of  concern 
as  to  how  it  would  be  sold.  Conferences  had  been 
instituted  between  the  War  Department  and  pro- 
ducers with  the  view  of  the  latter  taking  over  this 


IMPORTS  OF  COPPER  DURING  FIRST  TEN  MONTHS 


(In  Pounds) 

1917 

Ore.  matte,  etc..  contents 142 ,483 ,807 

Unrefined,  blister  copper,  etc 294 ,253 ,505 

Refined  bars,  plates,  etc 6 ,045 ,747 

Old  and  miscellaneous 17 ,997 ,760 


1918 

131,620,644 

324,172,156 

32,267,821 

1,181,916 


1919 

105,269,429 

220,688,260 

16,447,275 

4,450,469 


Totals 460,780,819        489,242,537        346,855,433 


EXPORTS  OF  COPPER  IN  FIRST  TEN  MONTHS 


(In  Pounds) 

1917 

Ore,  matte,  etc.,  contents 4,873,733 

Unrefined,  blister,  etc 10,198 ,256 

Refinedingots.  bars,  etc..   ; 871,449,230 

Plates  and  sheets ' 33 ,372 ,534 

Wire,  except  insulated ". 21 ,024 ,056 

Old  and  scrap 949,556 

Composition  metal,  copper  chief  value. . .    Ca)1 ,196 ,947 
Copper  pipes  and  tubes (a)6 ,165 ,449 


1919 

606,793 

1,450,411 

374,319,530 

12,500,735 

49,299,008 

431  ,247 

337,601 

5,134,469 


M9  ,625  ,809        444 ,079 ,754 


3 
14 
600 
14 
13 


1918 
,198,339 
,015,713 
,746 ,005 
,542 ,622 
,388 ,066 
235  ,003 
133,616 
,366,445 


Totals 949 ,229 ,761 

(a)  Figures  cover  period  beginning  July  1. 

copper  to  be  marketed  by  them  along  with  their 
own  copper.  An  arrangement  was  finally  made  to 
go  into  effect  Apr.  1,  whereby  100.000,000  lb.  of  the 
Government's  copper  was  to  be  sold  at  the  average 
monthly  quotatinricl  nrice  as  given  in  the  "Journal," 
the  official  siaremenc  ui  imo  being  as  follows: 

An  agreement  has  been  reached  whereby  the  United  Metals 
Selling  Co.,  representing  the  copper  producei-s,  will  sell  for 
the  War  Department  approximately  100,000,000  lb.  of  copper, 
and  also  whatever  amount  of  copper  sci-ap  tlie  War  Depart- 
ment has  to  dispose  of.  Not  less  than  5,000,000  lb.  of  copper 
will  be  delivered  by  the  United  States  to  the  copper  pro- 
ducers each  month  for  a  period  of  ten  months  and  then 
10,000,000  lb.  of  copper  per  month  will  be  delivered  for  a 
period  of  five  months. 

It  was  further  agreed  that  the  amounts  delivered  to  the 
copper  producers  would  be  at  least  10  per  cent  of  their  total 
sales,  and  in  the  event  of  good  market  conditions,  the  copper 
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producers  would  take  in  excess  of  this  amount.  The  copper 
will  be  sold  by  the  copper  producers  at  market  prices  as 
determined  by  the  average  published  quotations.  A  small 
consideration  will  be  allowed  the  copper  producers  in  market- 
ing copper  for  the  Government  to  cover  expenses  of  sales. 

The  conclusion  of  this  arrangement  with  the  Gov- 
ernment furnished  a  stimulus  to  the  market  and 
there  was  a  sharp  rally  in  price,  the  market  rising 
to  the  level  of  about  15.30c.  at  the  end  of  April. 

During  May  there  developed  a  noteworthy  increase 
in  the  demand  for  consumption,  together  with  con- 
siderable buying  by  Japan.  These  two  factors  re- 
sulted in  phenomenally  large  sales  during  May,  June, 

MONTHLY  AVERAGE  PRICE  OF  COPPER 


Month 

. New  \  ork ' London  Standard 

1916      1917      1913      1919      1916        1917        1918 



1919 

January 

.24.008  28.673  23.500      (a)        8S. 083  131.921  110,000 

92,238 

February 

..  26.440  31.750  23.500  16.763  102.667  137.895  110.000 

78.700 

March 

..   26.310  31.481  23.500  14.856  107.714  136.750  110.000 

76.821 

April 

..   27.895  27.935  25.500  15.246  124.319  133.842  110.000 

77.300 

May  . 

..  28.625  28.788  23.500  15.864  135.457  130.000  110,000 

77.767 

June 

..   26.601  29.962  23.500  17.610  112.432  130.000  110.000 

83.062 

July 

..   23.865  26.620  25.904  21.604     95.119  128,409  119.913 

99  576 

Ausust 

..   26.120  25.380  26.000  22.319  110.283  122.391   122.000 

97.300 

September .  - 

..   26.855  25.073  26,000  21,755  113.905  117.500  122.000 

100.767 

October    . 

..   27.193  23.500  26.000  21.534  122.750  110.000  122.000 

103,418 

November 

..  30.625  23.500  26.000  19.758  134.659  110.000  122,000 

98,894 

December 

..   31.890  23.500      (a)      18.295  145.316  110.000  118.447 

103,708 

Year 27.202  27. 180  24.628  18.691  IIC. 059  124.892  115.530     90.796 

(a)  No  market. 

New  York,  cents  per  pound.    London,  pounds  sterling  per  long  ton  of  standard 
copper. 

and  July,  which  occurred  on  a  shai-ply  rising  and 
enthusiastic  market,  and  moreover  resulted  in  the 
Government's  copper  being  completely  liquidated  in 
about  four  months  instead  of  the  fifteen  months  that 
was  contemplated.  By  the  end  of  July  the  price  for 
copper  had  risen  to  about  231/2^-  That  however, 
was  the  top  of  the  market  and  but  relatively  little 
business  was  done  at  that  figure. 

From  that  time  the  market  became  very  dull. 
Prices  after  holding  steady  for  a  while  began  to  de- 
cline. With  the  advent  of  November  the  decline 
became  very  rapid.  Producers  found  it  necessary  to 
dispose  of  copper  for  what  they  could  get  in  order 
to  obtain  funds  with  which  to  carry  on  their  busi- 
ness.    With  such  pressure  to  sell  the  market  de- 


AVERAGE  MONTHLY  PRICES  OF  COPPER  MANUFACTURES 

(In  Cents  per  Pound,  f.  o 

b.  Mill) 

. 1917 . 

. 1918 . 

. 191 

9 . 

Copper      Sheet 

Copper 

Sheet 

Copper 

Sheet 

Wire      Copper 

Wire 

Copper 

Wire    Copper 

January. . 

..     37.00        42.00   ■ 

26.50 

31.50 

22.63 

29.00 

February  ,  , 

.       37.00        42.12 

26.56 

31.60 

20.19 

26.41 

March  , 

,.     38.11        43.00 

26.425 

31.50 

17.76 

22.78 

April  - 

.     38.20        42.20 

26.50 

31.50 

17.16 

22.50 

May,, 

..     36.56       40.30 

26.62 

31.50 

18.00 

23.26 

June 

.     35.00        38.75 

26. M 

31.90 

20.35 

25.34 

July 

.     34.12        38.22 

29.50 

34.25 

25.38 

31.22 

August ... 

.     32.85        36.85 

29.60 

34,50 

26.46 

33.50 

September 

.     31.00        35.00 

29.50 

35.00 

26.19 

33.50 

October .  ,  ,  , 

31.00        35.00 

29.75 

35.25 

25.38 

33.11 

November  , 

.     28.83        33.17 

29.00 

35.60 

23.63 

31.33 

December, .    , 

..     26.84        31.74 

27.70 

35.65 

21.96 

28.50 

Year 

33.87        38.20 

27.85 

33.30 

22.09 

28.37 

clined  to  about  17%c.  However,  that  low  price,  rela- 
tively lower  on  account  of  increased  cost  of  produc- 
tion than  it  would  have  been  earlier  in  the  year, 
stimulated  some  substantial  buying  and  there  was  a 
small  rally  in  the  market  which  carried  the  price  to 
about  I8V2C.  toward  the  close  of  the  year. 

All  told  1919  was  rather  a  dismal  year  for  copper 
producers.  In  January  when  it  was  ascertained  how 
bad  the  situation  really  was  a  general  curtailment 
of  production  was  ordered.  On  the  average  this  was 
to  a  rate  of  about  five-eighths  of  the  production 
during  the  corresponding  period  of  1918.    This  cur- 


tailment was  lived  up  to  pretty  well  although  during 
the  summer  when  the  price  advanced  there  was  some 
tendency  to  let  production  increase  again.  But  in 
spite  of  the  curtailment  and  in  spite  of  the  large 
sales  during  the  middle  part  of  the  year  there  was 
no  very  great  im-oad  upon  the  accumulated  stocks. 
The  buying  by  Europe  was  very  disappointing;  i.  e., 
the  buying  directly  from  the  producers.  However, 
Europe  took  a  great  deal  of  copper  in  the  form  of 
rods  and  wire,  which  explained  in  part  the  enormous 
buying  by  American  manufacturers  during  May, 
June,  and  July.  For  the  rest,  Europe  was  not  in  a 
position  to  buy  very  much,  partly  owing  to  her  not 
having  the  money  with  which  to  buy  copper,  or  her 
unwillingness  to  buy  it  at  the  extravagant  prices 
which  were  created  by  the  huge  declines  in  exchange. 
Germany  bought  some  copper  during  the  year,  but 
not  very  much.  The  copper  producers  of  tlie  United 
States  had  the  benefit  of  some  reduction  in  wages  in 
the  early  part  of  the  year  as  has  been  previously 
related,  but  later  their  men  began  to  quit  work, 
either  for  holidays  or  to  go  into  other  occupations 
that  paid  better  and  the  producers  had  to  raise  wages 
again  in  oi-der  to  hold  their  men.  Having  curtailed 
production,  producers  could  not  go  much  further 
without  running  the  risk  of  disruption  of  their  or- 
ganizations. This  was  the  serious  and  embarrassing 
situation  throughout  the  year. 


Copper  in  Arizona 

BY    WALTER    DOUGLAS 
Written  exclusively  for  The  Journal 

PRODUCTION  in  Arizona,  actual  for  ten  months 
of  1919,  and  estimated  for  November  and  De- 
cember, will  be  approximately  512,000,000  lb. 
of  fine  copper,  or  a  decrease  of  33  per  cent  as  com- 
pared with  1918.  Several  reasons  suggest  them- 
selves for  this  very  marked  reduction  in  output,  the 
principal  one  being  the  inability  of  the  producers  to 
finance  a  full  production  while  can-ying  the  heavy 
surplus  on  hand  at  the  conclusion  of  hostilities  and 
the  natural  disinclination  to  deplete  mine  reserves 
with  the  probability  that  the  metal  would  have  to 
be  eventually  marketed  at  a  price  which  would  yield 
no  profit. 

To  a  lesser  degree  the  shortage  of  skilled  labor, 
especially  in  the  late  spring  and  throughout  the  sum- 
mer, rendered  it  impossible  to  maintain  production 
and  contemporaneously  give  the  necessary  attention 
to  prospecting  and  development  work  which  had 
fallen  behind  so  seriously  during  the  past  three 
years.  In  the  case  of  Jerome,  a  strike  of  the  miners 
suspended  for  three  months  all  operations  at  th^, 
properties  of  the  United  Verde  and  United  Verae 
Extension  Mining  companies,  but  elsewhere  in  the 
state  no  labor  disturbances  occurred  during  the 
period  under  review. 

At  Morenci,  the  reduction  plant  of  the  Phelps 
Dodge  Corporation  was  closed  down  in  September, 
and  all  production  of  copper  suspended  in  order  that 
the  large  low-grade  orebodies  encountered  in  recent 
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years  might  be  thoroughly  prospected  and  placed  in 
condition  for  economical  extraction  and  that  plans 
might  be  prepared  for  the  erection  of  a  larger  con- 
centrating mill  on  an  improved  flow  sheet.  In  the 
same  district  the  Shannon  Copper  Co.  which  for 
some  years  had  been  struggling  with  the  difficulty 
of  attaining  economical  extraction  of  the  metal  from 
low-grade  ores  of  high  oxide  contents,  ceased  opera- 
tions and  disposed  of  its  holdings  to  the  Arizona 
Copper  Co. 

Stripping  operations  at  Sacramento  Hill  of  the 
Copper  Queen  mine  were  continued  throughout  the 
year,  about  5,000,000  tons  of  overburden  having  been 
removed.  The  concentrator,  of  a  capacity  of  4,000 
tons  per  day,  is  being  erected,  and  should  be  com- 
pleted in  a  year's  time,  when  it  is  expected  that  the 
first  of  the  disseminated  ore  deposits  will  be  ready 
for  extraction. 

The  United  Verde  Copper  Co.  has  completed  its 
installation  and  greatly  increased  the  capacity  of  its 
reduction  works,  having  added  additional  reverbera- 
tory  furnaces,  a  coal-pulverizing  plant,  a  Cottrell 
dust  collector,  and  a  new  roasting  furnace.  It  is 
therefore  in  an  excellent  position  to  add  materially 
to  its  production  when  labor  supply  and  the  require- 
ments of  the  market  justify. 

The  past  year  represented  a  period  of  readjust- 
ment under  conditions  of  extreme  depression  and 
great  financial  difficulty.  The  surplus  of  copper  re- 
maining in  the  hands  of  the  producers  at  the  con- 
clusion of  hostilities,  produced  at  great  cost  and  with 
the  export  demand  practically  eliminated,  caused  a 
condition  which  was  rather  unique  as  compared  to 
other  raw  materials,  and  forced  the  price  of  the 
metal  below  the  actual  cost  of  production.  The  main- 
tenance of  high  living  costs  and  the  active  demand 
for  intelligent  labor  in  the  shipbuilding  yards  and 
other  industries  made  it  necessary  not  only  to  main- 
tain but  to  increase  wages,  resulting  in  high  copper 
costs  and  a  reduced  efficiency. 

Copper  producers  are  confronted  with  operating 
charges  for  mining  and  beneficiation  on  an  average 
of  50  per  cent  higher  than  in  pre-war  years,  and 
unlike  those  of  iron,  coal,  cereals  and  many  other 
raw  materials,  they  were  forced  to  supply  a  re- 
stricted market  at  a  figure  which  allowed  of  no  profit 
after  taxes  had  been  deducted. 

With  the  depletion  of  the  heavy  stocks  of  the 
metal  held  by  the  governments  of  England,  France, 
and  Italy,  which  have  now  been  practically  absorbed 
by  the  industries  of  those  countries,  and  the  restric- 
tions removed  on  shipments  to  the  Central  Powers, 
the  export  trade  should,  soon  after  the  first  of  the 
year,  again  demand  a  large  percentage  of  the  out- 
put of  the  mines  of  the  country. 

This,  with  the  greatly  increased  consumption  of 
our  own  rolling  and  wire  mills  and  brass  foundries, 
indicates  the  possibility  of  the  absorption  of  the 
present  surplus  supply  within  the  next  year. 


The  usual  review  of  the  Lake  Superior  copper  dis- 
trict is  published  on  page  184. 


Copper  Smelting  and 
Refining  Works 

DURING  1919,  the  demand,  and  consequently  the 
price,  of  copper  di'opped  materially,  so  that 
smelting  works  and  refineries  operated  at  only  about 
50  per  cent  of  their  normal  capacity.  With  the  ex- 
ception of  the  enlargement  of  the  United  Verde  Cop- 
per Co.'s  works,  changes  in  smelting  plants  consisted 
mainly  in  the  installation  of  new  machinery  to  give 
increased  efficiency,  rather  than  greater  capacity. 
Among  the  smelters  in  the  1919  list  which  were  not 
included  in  that  of  1918  are  those  of  the  Aftei-- 
thought  Copper  Co.,  operating  a  small  reverberatory 
plant  on  flotation  concentrate;  the  British  America 
Nickel  Co.,  which  hopes  to  blow  in  its  new  smelter 
early  in  1920;  the  Democrata  Cananea  Sonora  Cop- 
per Co.,  a  small  blast  furnace  plant  in  Mexico  which 
operated  during  a  part  of  the  year;  the  Douglas 
Mountain  Copper  Mines  Co.,  which  has  a  small  re- 
verberatory in  Moff'at  County,  Col.,  now  out  of  op- 
eration; El  Fuerte  Mining  &  Smelting  Co.,  which 
owns  a  small  blast  furnace  in  Sinaloa,  Mexico,  that 
it  hopes  to  operate  in  1920;  the  Compania  Metalur- 
gica  Mexicana,  principally  a  lead  smelter,  but  which 
has  one  small  copper  furnace ;  the  Compania  de  Minas 
de  Mexico,  S.  A.,  which  finds  a  small  copper  blastfur- 
nace the  most  convenient  way  of  collecting  silver, 
making  a  12-per  cent  matte,  but  which  has  been 
forced  to  discontinue  owing  to  the  destruction  of  the 
Yaqui  River  branch  of  the  Southern  Pacific ;  the  Ai'i- 
zona  Smelting  &  Power  Co.,  which  has  a  small  blast 
furnace  not  in  operation,  and  the  Calaveras  Copper 
Co.,  now  operating  one  blast  furnace  one  shift  a  day. 

A  complete  list  of  the  copper  smelters  would  in- 
clude many  other  plants,  most  of  them  in  Mexico, 
many  of  them  small  and  requiring  considerable  re- 
pair's. All  of  the  kno\Mi  operating  plants  have  teen 
listed,  together  with  some  others,  now  closed  down, 
on  which  definite  data  could  be  secured. 

The  Sasco  plant  of  the  A.  S.  &  R.,  shown  last  year, 
is  being  dismantled.  The  Greenwood  plant  of  the 
Canada  Copper  Corporation  is  permanently  shut 
down  so  far  as  that  company  is  concerned,  a  state- 
ment which  also  applies  to  the  Grand  Forks  plant  of 
the  Granby  company.  The  Shannon  Copper  Co., 
which  operated  a  somewhat  decrepit  smelter  at  Clif- 
ton, Ariz.,  has  sold  its  property  to  the  Arizona  Cop- 
per Co.,  and  the  furnaces  are  not  in  operation. 

The  number  of  roasting  furnaces  has  been  in- 
cluded in  this  year's  list,  as,  with  the  progi-ess  in 
reverberatory  smelting,  more  attention  is  being  paid 
to  this  branch  of  metallurgy.  The  capacity  of  the 
roasting  furnaces  varies  greatly,  of  course,  owing  to 
variations  in  size  and  in  the  work  done,  a  statement 
which  applies  to  all  of  the  capacity  figiu-es  given. 

Capacities  include  the  tonnage  of  all  solid  material 
charged  to  the  furnaces  with  the  exception  of  fuel, 
and  represent  the  total  amount  which  could  be 
smelted  if  all  furnaces  operated  at  the  normal  rate. 
Capacities  are  given  in  tons  of  2,000  avoirdupois 
pounds,  as  is  always  the  case  in  "The  Journal" ;  ton- 
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nag-es  reported  to  us  in  metric  uiiits  have  been  ad- 
justed to  conform  to  this  rule.  Practically  all  of  the 
statistics  have  been  furnished  by  the  respective  com- 
panies during  the  month  of  December,  1919,  and  as 
they  are  not  the  actual  figures  of  tonnage  smelted, 
their  approximate  nature  must  be  understood. 

Eleven  smelters  have  a  capacity  of  1,000,000  tons 
per  year.  Those  with  capacities  of  more  than  a 
million  and  a  half  tons  rank  as  follows:  (1)  Ana- 
conda at  Anaconda,  (2)  A.  S.  &  R.,  Garfield  Works, 
(3)  Copper  Queen  at  Douglas,  (4)  Calumet  and  Ari- 


zona at  Douglas,  (5)  Granby  at  Anyox,  (6)  Inter- 
national Nickel  at  Copper  Cliff',  (7)  Cananea,  and 
(8)  United  Verde. 

The  Lake  Superior  smelting  works  are  reported 
separately,  as  usual,  as  they  treat  native  copper  ores. 

The  electrolytic  copper  refineries  have  not  been 
enlarged  and  no  changes  are  contemplated  during 
1920.  The  refinery  of  the  British  America  Nickel 
Co.  has  been  built  during  the  past  year  and  should 
be  in  operation  in  1920.  Both  electrolytic  copper  and 
nickel  will  be  produced. 


PRINCIPAL  COPPER  SMELTING  WORKS  OF  NORTH  AMERICA 


Situation  of  Works 


Ingot,  Shasta  Co..  Cal- 
.  Aguascalientes,  Mex.. . . 

El  Paso.  Tex 

Garfield.  Utah,  . 

Hayden,  .\riz 

Matehuala,  Mex 

.  Monterrey,  Mex 

Omaha,  Neb 

Perth  Amboy.  N.  J 

Tacoma,  Wash .  .  . 

.  Velardena,  Mex 

-Anaconda,  Mont 

.Great  Falls,  Mont.. 
.Clifton,  .\riz. 


Company 

Afterthought  Copper  Co 
American  Smelting  &  Refining  Co     .  . 
American  .Smelting  &  Refining  Co.  .  . 
American  Smelting  &  Refining  Co. 
American  Smelting  &  Refining  Co. 
American  Smelting  »fc  Refining  Co.  .  . 
American  Smelting  &  Refining  Co.    . 
American  Smelting  &  Refining  Co. 
American  Smelting  &  Refining  Co. .  . 
American  Smelting  &  Refining  Co.    . 
American  .Smelting  «t  Refining  Co. . 

Anaconda  Copper  Mining  Co 

Anaconda  Copper  Mining  Co 

.\rizona  Copper  Co 

-Ajizoua  Copper  Co Clifton,  Ariz,  (b) 

Arizona  Smelting  &  Power  Co.  (c) Benson,  Ariz 1 

Cie  du  Boleo  (h) Santa  Rosalia,  Mex 7 

British  America  Nickel  Corp.  (d) Nickelton,  Ont 2 

Calaveras  Copper  Co Copperopolis,  Cal 1 

Calumet  &  Arizona  Mining  Co Douglas,  Ariz 2 

Canada  Copper  Corp.  (c) Greenwood,  B.  C 3 

Cananea  Consol.  Copper  Co.  S.  A Cananea,  Mex S 

Consolidated  Arizona  Smelting  Co Humboldt,  Ariz 1 

Consolidated  Mining*  Smelting  Co Trail,  B.  C 4 

Democrata  Cananea  Sonora  Copper  Co   .  .  ...  .Cananea.  Mex 3 

Douglas  Mountain  Copper  Mines  Co.  (c)   .  Near  Sunbeam,  Col 

Ducktown  .Sulphur,  Copper  &  Iron  Co Isabella,  Tenn 1 

East  Butte  Copper  Mining  Co Butte,  Mont 2 

El  Fuerte  Mining  &  Smelting  Co.  (c) ,  . .  .  Choix,  Sinaloa,  Mex 1 

Granbv  Consolidated  M.  S.  &  P.  Co Anvox,  B.  C 4 

Granby  Consolidated  M.  S.  &  P.  Co.  (h) Gra'nd  Forks,  B.  C  (ci  s 

Greene  Cananea  Copper  Co.  (e) 

International  Nickel  Co Copper  Cliff,  Ont    .    .  8 

International  Smelting  Co. Miami,  Ariz 

International  Smelting  Co ..  Tooele,  Utah  .. . 

Ladysmith  Smelting  Corp.  (c)  (h)...  .  Ladysraith,  B.C 2 

Mason  Valley  Mines  Co.  (f) Thompson,  Nev 2 

Mazapil  Copper  Co Concepcion  del  Oro,  Mex .    .  4 

Cia.  Metalurgica  Mexicana San  Luis  Potosi,  Mex 1 

Cia.  de  Minas  de  Mexico,  S.  A.  (c) Mina  Mexico,  Sonora 1 

Missouri  Cobalt  Co Fredericktown.  Mo 2 

Mond  Nickel  Co Coniston,  Ont 4 

Mountain  Copper  Co .  .Mococo,  near  Martinez,  Cal. 

Nevada  Consolidated  Copper  Co  McGill,  Nev 

Nichols  Copper  Co .  Laurel  Hill,  N.  Y 1 

Norfolk  Smelting  Co .   West  Norfolk,  Va 1 

Old  Dominion  Co ...  Globe,  .\riz 3 

Ouray  .Smelting  &  Refining  Co Ouray,  Col. .  .  2 

Penn  Mining  Co Campo  Seco.  Cal 

Phelps  Dodge  Corp..  Copper  Queen  Branch Douglas.  Ariz 10 

Phelps  Dodge  Corp.,  Morenci  Branch Morenci.  Ariz    .  .  1 

Tennessee  Copper  Co.  (h) Copperhill,  Tenn 5 

Teziutlan  Copper  Mng.  &  .Smg.  Co Teziutlan,  Puebla  2 

Cia.  Metalurgica  de  Torreon Torreon,  Coahuila I 

U.  S.  Metals  Refining  Co.  (g) Chrome,  N.  .1 2 

U.  S.  Smelting.  Ref.  &  Mng.  Co.  Mammoth  Plant Kennett.  Cal 3 

United  Verde  Copper  Co Clarkdale.  .Ariz 4 

United  Verde  Extension  Mining  Co Verde.  .\riz 1 

Western  Smelting  &  Power  Co Cooke,  Mont 1 

fa)  Not  used,     (b)  Formerly  owned  by  the  Shannon  Copper  Q6.     (c)  Not  in  operation  in 
dated  Copper  Co.    (f)  Closed  down  March  1,  1919.    (g)  Owned  by  the  American  Metal  Co. 


Blast  Furnaces 
.\nnual 
No.  Capacity 


(a) 
480 ,000 
400 ,000 
800 ,000 

4o6 ,000 

80,000 

'90,000 
700 ,000 
250,000 
1,600,000 
800 ,000 

'  400 ,000 

54,000 

700 ,000 

480  ,000 

70,000 

.  620,000 
912 ,000 

1,198,000 
100,000 
710,000 
320 ,000 

180,000 

225 ,000 

36 ,000 

1 ,642  ,000 

1 ,400 ,000 

i',33o',obb 


236,000 
419,000 
278 ,000 
72 ,000 
17,000 
40 ,000 
800,000 


100,000 

87,500 

400,000 

164 ,250 


Roasting  Furnaces 

Annual 
No.  Capacity 

1  43 ,500 


12 
4S 
12 


95 
18 


12 
4 


740,000 

1 ,400 ,000 

660 ,000 


274 ,000 

2,380,000 
290 ,000 
220,000 


788 ,400 


219,000 
140 ,000 


4 

10 
32 


3 

20 


170,000 

1 ,095 ,000 

500 ,000 


18,000 
600 ,000 


9 
24 


73 ,000 
600 ,000 


Reverberatories 

.\nnual 

No.  Capacity 


80,000 

800,000 

1 ,300  ,000 

580 ,000 


1,980,000 
210,000 
270 ,000 


1 ,050 ,000 


276 ,000 
200 ,000 


11,000 


190,000 
875 ,000 
500 ,000 


100 ,000 
900  ,000 


1,700,000 

193,000 

1 ,000 ,000 

32S ,000 

55 ,000  

200,000  

450 ,000  . .  

1,000,000  12  450,000  3 

255,500  6  273,750  2 

109, ,500  

1919.     (d)  Expect  to  begin  smelting  in  January, 
(h)  Company  did  not  furnish  1919  figures. 


91,000 
600 ,000 


700,000 
365 ,000 


Converters 

.\nnual 
No.      Capacity 


36 ,000 
88,000 
160 ,000 
47,000 


li^ooo 

44,000 

105  ,000 

49,000 

15,000 

6,000 

408,000 

104 ,000 
52,000 
91,000 
12  ,000 
36,500 
5,800 


3,000 
50,000 


75  ,000 
.50 ,000 
.50  ,000 


100,000 
10 ,000 
20 ,000 

.5,2.50 
40,000 

137,000 
91 ,000 
10,000 
15,000 

2,000 

11,009 


1920.    (e)  See  Cananea  Consol- 


Company 
Calumet  &  Hecla  Mining  Co.  (aj . . 

Lake  Superior  Smelting  Co.  (a) 

Michigan  Smelting  Co 

Quincy  Smelting  Works 

(a)  Company  did  not  furnish  1919  figures. 


Company 
American  Smelting  &  Refining  Co 
American  Smelting  &  Refining  Co.  . 
American  .Smelting  &  Refining  Co 
Anaconda  Copper  Mining  Co.  (old  plant) . . 
Anaconda  Conner  Mining  Co.  (new  plant). 

Balbach  .Smelting  &  Refining  Co 

British  .\merica  Nickel  Co.  (a) 

Calumet  &  Hecla  Mining  Co 

Consolidated  Mining  &  Smelting  Co 

Nichols  Copper  Co 

Raritan  Copoer  Works       . 
U.  S.  Metals  Refining  Co    . 


LAKE  SUPERIOR  SMELTING  WORKS 


Situation  of  Works 

Hubbell.Mich 

Dollar  Bay.  Mich 

Houghton,  Mich 

Hancock,  Mich 


ELECTROLYTIC  COPPER  REFINERIES 


Situation  of  Works 

Baltimore.  Md 

.Maurer.  N.  J 

Tacoma,  W'ash 

Great  Falls,  Mont 

Great  Falls,  Mont 

Newark,  N.  .T 

Deschene.  Que 

Hubbell.Mich 

Trail,  B.C 

Laurel  Hill,  N.  Y" , 

Perth  .\mboy,  N.  J 

Chrome,  N.J 


1916  Cap.acity 
Pounds 
600,000,000 
240 ,000 ,000 
130,000,000 
65  ,000 ,000 
180,000,000 
48 ,000 ,000 

65 ,000 .000 

8  ,400  ,000 

450 ,000 ,000 

460 ,000 ,000 

250  ,000 ,000 


No, 
1 
1 
1 
1 


■Blast  Furnaces — - 
Annual 
Capacity 
75,000 
50,000 
45,000 
25,000 


1917  Capacity 
Pounds 
720  ,000 ,000 
288 ,000 ,000 
204  ,000 ,000 
65 ,000 ,000 
180 ,000 ,000 
48 ,000 ,000 

6.5  .000  ,000 

14.000,000 

500  ,000 ,000 

460,000,000 

250 ,000 ,000 


— Reverberatories ■ 

.\nnual 

No.  Capacity 

21  150,000 

7  75 ,000 

5  85 ,000 

4  30 ,000 


1918  Capacity 
Pounds 
720  ,000 ,000 
2.SS  ,000 ,000 
204  ,000  ,000 
65  ,000 ,000 
180,000,000 
48  ,000 ,000 

65  ,000 ,000 

14,000,000 

500 ,000 ,000 

460,000,000 

250 .000 ,000 


1919  Capacity. 

Pounds 

720,000,000 

2SS ,000 ,000 

204 ,000 ,000 

63,000,000 

180,000,000 

(b) 


65 ,000 ,000 

(b. 

500 ,000  ,000 

460,000  000 

250 ,000 ,000 


Totals 

(a)  New  refinery  to  be  in  operation  in  1920;  capacity  15,000,000  lb.  nickel,  8,000.000  lb.  copper. 


(b)  Company  did  not  furnish  1919  figures. 
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Lead 


The  statistics  of  lead  production  for  1919  show 
extraordinary  decreases  in  all  directions.  These 
were  attributable  to  the  general  depression  in  the 
business  in  the  early  paj't  of  the  year  and  the  inten- 
tional curtailment  of  production  to  adjust  the  latter 
to  the  demand  and  prevent  stocks  from  accumulat- 


PROD0CTION  OF  LEAD  (REFINERY  STATISTICS)  (a) 


Commerce  are  shown  in  the  accompanying  tables, 
the  figures  of  the  corresponding  periods  of  previous 
years  being  given  for  comparison.  During  the  whole 
of  1918  imports  of  lead  in  ore  and  bullion  and  in  the 
form  of  pigs,  bars,  etc.,  amounted  to  197,313,607  lb., 
and  in  1917,  to  156,633,967  lb.  Exports  of  lead  in 
1918  were  192,231,615  lb.,  and  in  1917, 179,336.8661b. 


Domestic: 
Desilverized. . . 
ADtimonial..  - . 
S.  E.  Missouri. 
S.  W.  Missouri . 


Totals 

Foreign: 
Desilverized. 
Antimonial.. 


an  Tons  of  2000  Lb.) 
1915 
■•i  05, 160 
24 ,601 


1S5,S49 
20,312 


1916 
330,189 

22,819 
206,105 

33,128 


1917 
319,015 

16,265 
205,861 

40,575 


1918 
284 ,733 

18  ,658 
189,207 

63 ,635 


1919 

226 ,085 
14 ,864 

158,182 
55,790 


535,922   592,241   581,716   556,233   454,921 


43 ,301 
2,883 


17,832 
3,304 


50 ,962 
2,991 


98,596    61,380 
2,083     1,547 


Totals 46,184  21,136         53,953        100,679  62,927 

Grand  totals 582,106        613,377        635,669        650,912        517,848 

(a)  These  figures  include  the  lead  derived  from  scrap  and  junk  by  primary  smelters. 

ing.  At  that  time  Europe  was  known  to  be  strug- 
gling under  an  enormous  accumulation  and  no  for- 
eign demand  upon  this  market  was  anticipated. 
Later  in  the  year  when  domestic  demand  increased 
producers  were  un:ible  to  increase  supplies  with  suffi- 
cient rapidity  owing  to  labor  troubles  which  especi- 


Lead  Market  in  1919 

Throughout  1919  lead  was  in  a  better  position 
than  any  of  the  other  major  metals,  for  the  lead 
producers  began  curtailment  of  production  imme- 
diately after  the  armistice,  wherefore  there  was  at 
no  time  any  vei\v  great  accumulation  of  stocks  in 
the  hands  of  producers.  However,  at  the  beginning 
of  the  year  the  same  depression  existed  in  this  metal 
as  in  the  others,  the  open  quotation  being  about 
5^/sC.,  New  York,  a  figure  not  very  much  above  pre- 
war levels.  This  did  not  prevent  continuance  of  the 
decline.    Demand  was  not  only  poor,  but  also  there 
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1917  1918  1919 

MONTHLY  AVERAGE  PRICES  OF  LEAD.   1917.   1918,   1919 


ally  affected  the  Coeur  d'Alene  and  southeastern 
Missouri. 

The  Globe  plant  of  the  American  Smelting  &  Re- 
fining Co.  at  Denver,  Col.,  was  permanently  closed 
early  in  the  year,  the  smelting  capacity  of  Colorado 
being  far  in  excess  of  the  ore  supplies  now  tribu- 


IMPORTS  OF  LEAD  DURING  FIRST  TEN  MONTHS 

.      J,        ,  ''•'  '918 

Lead'ore,  long  tons 74,769  78,812 

Load  contenta.  lb 37,080,482  34,784,290 

Lead  in  bullion,  lb 67,470,096  124,115,162 

Lead,  pigs,  bars  and  old,  lb 0,875,138  10,479,331 

EXPORTS  OF  LEAD  DURING  FIRST  TEN  MONTHS 
1917  1918 

Pigs,  bars,  etc.,  from  domestic  ore,  lb...     75,996,536  80,081,138 

Pigs,  bars,  etc.,  from  foreign  ore,  lb 41,429,855  84,924,068 


1919 

41 ,205 

17 ,792 ,385 

97,015,087 

7,495,954 


1919 
25,254,732 
69,785,829 


tary  to  those  smelting  centers.  There  was  no  new 
lead  smelting  construction  of  any  importance  dur- 
ing 1919. 

Imports  and  exports    of   lead   for   the   first   ten 
months  of  1919  as  reported  by  the  U.  S.  Dept.  of 


were  constant  rumors  of  ill-advised,  unco-ordinated 
attempts  of  Government  bureaus,  acting  independ- 
ently, to  dispose  of  the  rather  large  Government 
stocks  at  sacrifices,  and  unfortunately  there  was 
more  or  less  truth  in  those  rumors.  Under  such  in- 
fluences the  market  declined  to  5c.  and  then,  after 
a  rally  to  about  514.C.,  declined  to  about  434c.  at  the 
beginning  of  May.  The  stocks  of  lead  in  the  hands 
of  producers  at  this  time  were  estimated  at  35,000 
to  40,000  tons,  which  was  an  increase  over  what  they 
were  at  the  beginning  of  the  year. 

Abroad  the  situation  was.  very  bad.  There  was  a 
very  large  accumulation  of  lead  in  Great  Britain 
and  even  a  larger  one  in  Australia.  All  told  the 
world's  unsold  supply  of  pig  lead  was  estimated  up- 
ward of  300,000  long  tons,  and  that  estimate  was 
none  too  high.  With  this  situation  there  was  natur- 
ally an  absence  of  demand  for  Mexican  lead,  and  al- 
though a  shai-p  curtailment  of  production  in  Mexico 
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had  already  "been  made,  it  was  necessary  to  carry 
it  further. 

Among  the  domestic  producers  the  situation  was 
very  uncomfortable.  The  three  Utah  smelters 
which  in  March  were  running  sixteen  furnaces  were 
operating  only  ten  at  the  beginning  of  May.  Ore 
supply  in  Colorado  was  so  short  that  the  Globe  plant 
at  Denver  had  to  be  closed.  In  the  Coeur  d'Alene 
production  was  considerably  curtailed. 

But  as  often  is  the  case  things  looked  darkest  just 
before  the  approach  of  better  times.  Just  when  pro- 
ducers were  feeling  gloomiest  the  manufacturers  of 
lead  pipe  and  plumbers'  supplies  began  to  report  an 
improvement  in  business,  which  appeared  to  be 
spreading  eastward  from  the  West,  and  indeed  did 
so.  This  was  followed  by  an  improvement  in  the 
white  lead  business.  By  the  end  of  June  the  expan- 
sion in  demand  was  in  full  swing  and  the  price  of 
lead  had  risen  to  5.%c. 

By  the  end  of  July  the  statistical  position  was 
excellent,  stocks  in  the  hands  of  producers  having 
been  materially  reduced.  Under  these  influences  the 
price  advanced  further,  6c.  being  reached  and  then 
6%.c.  about  the  end  of  October.  At  that  time  it 
looked  as  if  there  might  be  a  runaway  market,  but 
appreciating,   from  previous  experiences,  the  evils 

MONTHLY  AVERAGE  PRICE  OF  LEAD 

. New  York ' St.  Louis ' London ^ 

Month  1917  1918  1919       1917  1918       1919       1917  1918  1919 

January-..               .  7.626  6.782  5.432    7.530  6.684  5.316  30.500  29.00  37.227 

February..  8.636  6.973  5.057    8.595  6.899  4.784  30.500  29.00  28.675 

March..'...               .  9.199  7.201  5.226    9.120  7.091  4.992  30.500  29.00  27.952 

April 9.288  6,772  4.982    9.1.58  6.701  4.722  30.500  29.00  24.888 

May 10.207  6.818  5.018  10.202  6.704  4.773  30.500  29  00  23.852 

June 11.171  7.611  6.340  11.123  7.511  5.070  30  500  29.00  22.544 

July 10.710  8.033  5.626  10.644  7.750  5.408  30  500  29.00  23.457 

August 10.594  8.050  5.798  10.518  7.750  5.583  30.500  29.00  24.750 

September.  8.680  8.050  6.108    8.611  7.750  5.853  30.500  29.00  25.330 

October 6.710  8.050  6.487     6.650  7.750  6.249  30.500  29.00  28.473 

November 6.249  8.050  6.808    6.187  7.750  6.649  30.500  31.20  34.731 

December 6.375  6.564  7.231    6.312  6.324  6.955  30.500  40.00  41.202 

Year 8.787    7.413    5.759    8.721    7.222    5.530    30.500    30.10    28.590 

New  York  and  St.  Louis,  cents  per  pound.    London,  pounds  sterUng  per  long  ton. 

of  such  an  occurrence,  producers  by  common  con- 
sent did  their  best  to  restrain  it.  The  price  for  lead 
advanced  to  about  6%c.  and  fell  back  to  634.C.  with 
all  signs  that  the  crisis  had  been  passed  and  that 
conditions  were  becoming  easier,  when  suddenly 
Europe,  after  having  bought  largely  of  Mexican  lead, 
began  to  bid  for  domestic  lead  in  this  market.  The 
producers  then  abandoned  all  hopes  and  attempts  to 
keep  the  situation  in  hand  and  letting  things  take 
their  own  course  the  market  rose  to  IV-iC. 

The  demand  for  lead  in  this  market  from  Europe 
was  rather  unexpected  in  view  of  the  large  supplies 
existing  over  there.  The  explanation  of  the  situa- 
tion that  developed  abroad,  quite  unforeseen  earlier 
in  the  year,  was  a  prolonged  strike  that  tied  up 
the  works  of  the  principal  Australian  producer  and 
severely  curtailed  its  production.  Added  to  this  was 
the  labor  unrest  in  Spain  which  curtailed  the  lead 
production  of  that  country.  Finally,  considerable 
parts  of  the  stocks  existing  in  Great  Britain  and 
Australia  were  not  immediately  available  owing  to 
governmental  red  tape,  shipping  difficulties,  etc.  At 
one  time  it  was  said  that  it  took  longer  to  get  lead 
out  of  the  hands  of  the  government  in  Great  Britain 
than  it  did  to  bring  it  from  Australia. 

In  the  United  States  during  the  second  half  of 


1919  lead  production  was  interfered  wth  seriously 
by  labor  troulsles.  There  was  a  strike,  or  at  least 
cessation  of  work  in  the  Coeur  d'Alene;  and  later 
there  was  a  serious  labor  trouble  in  southeastern 
Missoui'i  and  at  the  smelters  in  the  vicinity  of  St. 
Louis.  Possibly  there  was  no  time  during  the  second 
half  of  1919  when  every  lead  smelter  of  the  United 
States  was  in  operation.  As  the  year  drew  toward  a 
close,  however,  there  were  signs  of  increasing  pro- 
duction, and  probably  it  will  be  found,  as  always, 
that  high  prices  comprise  their  own  corrective. 


The  Silver-Lead  Smelting 
Works  of  North  America 

IN  SPITE  of  the  high  price  of  silver  toward  the 
end  of  1919,  the  year  closed  with  practically  the 
same  smelting  capacity  as  was  reported  for  1918. 
This  capacity  was,  however,  being  used  to  a  greater 
extent  than  before,  and  the  probability  is  that  sev- 
eral small  furnaces  were  also  operating  about  which 
no  information  could  be  obtained.  Conditions  in 
Mexico  make  it  extremely  difficult  to  obtain  data 
from  that  country  except  in  the  case  of  American 
controlled  companies. 

The  capacities  given  in  the  table  are  in  tons  of 


PRINCIPAL    SIL\'ER-LEAD    SMELTING    WORKS   OF   NORTH 


Company 
American  Smelting  &  Refining  Co. 
American  Smelting  &  Refining  Co. 
American  Smelting  &  Refining  Co. 
American  Smelting  &  Refining  Co. 
American  Smelting  &  RefiningCo. 
American  Smelting  &  RefiningCo. 
American  Smelting  &  Refining  Co . 
American  Smelting  &  RefiningCo. 
American  Smelting  &  Refining  Co. 
American  Smelting  &  Refining  Co. 
Bullshead  .Mining  &  Smelting  Co. 
Bunker  Hill  &  Sullivan  M.&C.  Co. 

International  Smelting  Co 

Northport  Smelting  &  Refining  Co. 
Ohio  &  Colorado  Smelting  &  Re- 
fining Co 

Pennsylvania  Smelting  Co 

U.  S.  Smelting,  Ref.  &  Mng.  Co.. . 

Totals,  United  States 


Place 

Denver,  Col 

Durango,  Col 

East  Helena,  Mont. 

£l  Paso,  Tex 

Lead\ille,  Col 

Murray,  Utah 

Omaha,  Neb 

Perth  Amboy,  N.  J. 

Pueblo,  Col 

Selby,  Cal 

Spruce  Mtn.,  Nev.,  P.O.  Heno. 

Kellogg,  Idaho 

Tooele,  Utah 

Northport,  Wash . , 


Salida,  Col 

Carnegie,  Pa . . . 
Midvale,  Utah . 


AMERICA 

Furnaces — . 

Annual 

Capacity 

510,000 

210,000 

330 ,000 

3S0 ,000 

510,000 

700  ,000 

82 ,000 

170 ,000 

380 ,000 

210 ,000 

11,000 

300 ,000 

600  ,000 

216,000 

360 ,000 

60 ,000 

530 ,000 


American  Smelting  &  Refining  Co . 
American  Smelting  &  Refining  Co. 
American  Smelting  &  Refining  Co. 
American  Smelting  &  Refining  Co. 

Mazapil  Copper  Co 

Cia.  Metalurgica  Mexicana 

Cia.  de  Minerales  y  Metales  (a) 

Cia.  de  Minerales  y  Metales  (b) .  . . 
Cia.    Fundidora   y   .^finadora  de 

Monterrey  (c) 

Cia.  Minera  de  Penoles  (d) 

Cia.  Metalurgica  de  Torreon  (d)  (e) 


Aguascalientes .  .  . 

Chihuahua 

Monterrey,  N.  L . 

Velardena 

Saltillo,  Coah 

San  Luis  Potosi . . 
Cerralvo,  N.  L.  .  . 
Guadalupe,  N.  L, 

Monterrey,  N.  L. 
Mapimi,  Dur .... 
Torreon,  Coah . .  . 


77 

5,559,000 

1 

50  ,000 

7 

400 ,000 

7 

410,000 

3 

150 ,000 

3 

105,000 

10 

360 ,000 

2 

38,000 

1 

77,000 

4 

238,000 

6 

310,000 

8 

286,000 

2 ,424 ,000 
220 ,000 


Totals.  Mexico 

Consolidated  Mining  &  Smg.  Co..  Trail,  B.  C 

(a)  Not  in  operation  since  Jan.  23,  1919. 

(b)  Not  in  operation  in  1919. 

(c)  Smelter  under  lease  to  Cia.  de  Minerales  y  Metales. 

(d)  Subsidiary  of  Cia.  de  Minerales  y  Metales. 

(e)  Not  in  operation  since  Feb.  1919. 

solid  charge  with  the  exception  of  fuel.  Where  fur- 
naces were  not  in  blast  for  the  entire  year,  the  an- 
nual capacities  were  obtained  by  multiplying  the 
average  tonnage  put  through  per  furnace  in  opera- 
tion, bv  the  number  of  furnaces  available  at  the  end 
of  1919. 

The  small  furnace  of  the  Bullshead  Mining  & 
Smelting  Co.  is  included  in  the  list  for  the  first  time. 
This  plant  is  shut  do^vn  at  present,  on  account  of  the 
impassable  condition  of  the  road  to  Tobar,  Nev.,  28 
miles  away,  but  the  management  expects  to  resume 
operations  in  April. 
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Zinc 


The  production  of  zinc  declined  largely  in  1919, 
the  figures  by  quarters  being  especially  illuminating 
of  the  state  of  mind.  During  the  fii'st  quarter  pro- 
duction was  maintained  at  undiminished  rate,  the 
depressing  factors  of   the   time    being    imperfectly 

PRODUCTION  OF  ZINC 

(In  Tons  of  2000  Lb.) 

By  Ore  Smelters  Only 

States                                                 1915             1916  1917             I!IIS  1919 

Arkansas                                 7,637  25,701           26.750  31,396 

Colorado 8,984            8,908  7,735             .•i,8!)7  2,779 

Illinois 161,665         181,49.5  176,071  141.808  118,631 

Missouri-Kansas 111,052        154,396  86,505          31,834  43,347 

Oklahoma 111,405         169,064  2(M  ,587  143.371  119,454 

Electrob-tic 10,963  27,245  .38,885  25,962 

East  and  others  (a) 114,036        147,555  154,567  138,805  130,115 

Totals 507,142        680,018        682.411         525.350        471,684 

(a)  Includes  Anaconda  and  other  electrolytic  production  in  1915. 

realized.  With  the  second  quarter  radical  curtail- 
ment began  and  continued  into  the  fourth  quarter. 
If  the  figures  for  the  latter  could  be  divided  it  would 
probably  be  found  that  the  rate  during  the  first  half 
was  very  low,  extension  of  operations  being  insti- 
tuted during  the  second  half,  and  following  the  devel- 
opment of  an  important  demand  for  export.  Anyhow, 
the  number  of  retorts  in  operation  during  December 

ZINC  PRODUCTION,  1914-1918.  BY  QUARTERS 

(In  Tons  of  2000  Lb.) 

Reports  of  Ore  Smelters  Only 

1914 

Illinois 31,005  32,482  32,512  34,588 

Kansas-.Missouri 13,939  14,659  13,193  11,633 

Oklahoma 22,563  22,960  22,945  23,999 

Others  (a) 22,717  22,715  24,106  24,296 

Totals:....: 90,224      92,816      92,756      94,516 

1915 

Illinois 35,786  39,511  41,791  44,577 

Kansas-Missouri 14,090  34,554  32,152  40,256 

Oklahoma 24,713  26,984  28,613  31,095 

Others  (a) 26,255  30,575  31,360  34,830 

Totals  100,844  121,624  133,916  150,758 

1916 

Illinois 45,344  45,547  41,9.53  48,650 

Arkansas '. 2,977  4,661 

Kansas-Missouri 38,513  42,488  39,447  33,948 

Oklahoma 34,994  38,786  42,604  52,680 

Others  (a) 37,853  39,873  41,514  48,186 

Totals 1,56,704  166,694  168,495  188,125 

1917 

Illinois 48,756  47,237  40,379  39,699 

Arkansas : 5,597  6,847  7,596  5,661 

Kansas-Missouri 26,350  25,621  19,443  15,091 

Oklahoma 53,280  57,227  48,478  45,602 

Electrolytic 7,950  8,362  5,096  5,837 

Others  (a) 42,013  41,700  39,736  38,853 

Totals 183,946  186,094  160,728  150,743 

1918 

Illinois .  34,848  34,829  :f6,445  35,686 

-Arkansas 6,156  5,603  7,618            '    7,373 

Kansas-.Missouri 10,284  5,016  7,198  9,336 

Oklahoma 37,751  35,261  35,036  35,323 

Electrolytic 8,094  9,407  11,049  10,335 

Others  (a) 36,881  36,265  35,481  34,075 

Totals.  1.34,014  i26,:i81  132,827  132,128 

1U19 

Illinois 34,018  27,694  29,344  27,575 

Arkansas 7,622  7,082  8,196  8,496 

Kansas-Missouri 11,303  10,819  10,617  10,608 

Oklahoma 36,142  27,484  25,829  29,999 

Electrolytic 10,446  12,370  3,146            

Others  (a) 37,024  36,050  30,467  29,353 

Totals 136,555  121,499  107,599  106,031 

(a)  With  the  exception  of  one  plant  in  Colorado,  these  are  all  Eastern  works.  In  the 
fourth  quarter  of  1915  and  in  1916  is  included  .Anaconda  ami  otlior  electrolytic  pro- 
duction. 

was  materially  larger  than  at  the  midyear  but  was 
smaller  than  at  the  beginning  of  the  j^ear. 

Production  according  to  grades  showed  great 
changes,  the  manufacture  of  high-grade,  intermedi- 
ate and  brass  special  classes  being  very  much  smaller 
in  1919  than  in  the  previous  year.     On  the  other 


hand,  there  was  a  large  increase  in  prime  Western. 
This  reflected  rather  fundamental  commercial  and 
industrial  influences. 

The  production  of  electrolytic  zinc  in  the  United 
States  in  1919  was  25,962  tons,  compared  with  38,885 
tons  in  1918  and  27,245  tons  in  1917.  The  American 
producers  were  the  Anaconda,  River  Smelting  & 
Refining  Co.,  Judge  Mining  &  Smelting  Co.  and  the 

ZINC-SMELTING  CAPACITY  OF  THE  UNITED  .STATES 
(Number  of  Retorts  at  End  of  Years) 


Name 

.\merican  Spelter  Co.  (a) 

.\raerican  .Steel  &  Wire  Co 

.\merican  Zinc  and  Chem.  Co 

-American  Zinc  Co.  of  III 

.American  Zinc.  Lead  and  Smg.  Co. 
.American  Zinc.  Lead  and  Sme.  Co. 
-Arkansas  Zinc  and  .Smelting  Corpn. 
-AthleticMin.  and  Smelting  Co. .  -  - 

Bart lesvillc- Zinc  Co 

HartlesvilloZincCo 

Bartlesville  Zinc  Co-.  Lanyon-Starr 

Kagle-Picher  Lead  Co 

Kagle-Pichcr  Lead  Co 

Edgar  Zinc  Co 

Fort  .Smith  Spelter  Co 

Grasselli  Chemical  Co :  -  -  -  - 

Grasselli  Chemical  Co 

Grasselli  Chemical  Co 

Hegeler  Zinc  Co 

Illinois  Zinc  Co - .  - 

Kusa  Spelter  Co 

Lanyon  Smelting  Co.  (a) 

Robert  Lanyon  Zinc  and  .Acid  Co.. 
Matthiessen  &  Hegeler  Zinc  Co. . . . 

Mineral  Point  Zinc  Co 

National  Zinc  Co 

Nat ional  Zinc  Co.  (c) 

New  Jersey  Zinc  Co.  of  Penn 

Newkirk  Smelter  Co 

Oklahoma  Spelter  Co.  (a) 

Owen  Spelter  Co,  (d) 

Pittsburg  Zinc  Co 

Prime  We-stern  Spelter  Co 

Quinton  Spelter  Co 

■Sandoval  Zinc  Co 

Tulsa  Fuel  and  Manufacturing  Co. 

United  States  Smelting  Co.  (f) 

United  .State.i  Zinc  Co 

United  States  Zinc  Co 

United  States  Zinc  Co 

United  Zinc  Smelting  Corpn 

United  Zinc  Smelting  Corpn  (f) 

VA'eir  Smelting  Co.  (a) 

Weir  Smelting  (?o.  (a) 


situation 
Pittsburg.  Kan. 
Donora,  Penn, 
Langeloth,  Penn- 
Hillsboro.  III. 
Caney.  Kan. 
E.  .St.  Louis,  Ill- 
Van  Buren.  Ark. 
Fort  Smith,  Ark. 
B.artlesville.  Okla. 
Blackwell.  OklaT 
Bartlesville.  Okla. 
Henrvetta.  Okla. 
Hillsboro.  III. 
Cherr.vvale.  Kan. 
Fort  Smith.  .Ark. 
Clarksburg.  W.  Va. 
Meadowbrook.  W.  Va. 
Terre  Haute.  Ind. 
Danville,  III. 
Peru,  III. 
Kusa.  Okla. 
Pittsburg.  Kan. 
Hillsboro,  111. 
La  Salle,  III. 
Depue.  III. 
Bartlesville.  Okla. 
Springfield,  III. 
Palmerton,  Penn. 
Newkirk,  Okla. 
Kusa.  Okla. 
Cane.v,  Kan, 
Pittsburg,  Kan. 
lola.  Kan, 
Quinton,  Okla. 
Sandoval.  Ill 
Collinsville.  Okla. 
Checotah.  Okla- 
Henryetta,  Okla- 
Sand  Springs,  Okla- 
Pueblo,  Colo- 
Moundsville.  W.  Va- 
Clarksburg,  W"-  Va- 
Caney,  Kan- 
Weir.  Kan, 


(e) 


(b) 


1918 

896 
9,120 
7,296 
4,864 
6,080 
5,620 
3,200 
2,496 
7,488 
9,600 
3,456 
4,000 


(e) 


(g). 


(d)-- 


5,040 
2,560 
5,760 
8,520 
4,200 
5,400 
5,440 
5,360 
448 
3.200 
6,168 
9,068 
4,160 
4,480 
7,200 

i,600 
1,920 

910 
1,972 
2,016 

672 
6,232 
5,120 
3,448 
7,560 
2,208 
1,728 
3,648 

448 


(b) 


(h). 


(d) 
(g) 


1919 

896 
8,208 
7,296 
4,8«4 
6,080 
5,620 
3,200 
2,496 
5,184 
9,600 
3,456 
4,000 
3  ,209 
4,984 
2,568 
5,760 
8,400 
4,200 
5,400 
5,520 
5,360 
448 

6,132 
9,068 
4,256 
4,480 
7,192 


,600 


2,320 
2,016 

336 
6,232 
5,120 
3,448 
6,680 
2,208 
1,728 
3,648 
1,280 

448 


180,602    174,921 

(a)  Idle  1918  and  1919-  (b)  Plant  of  Robert  Lanvon  Zinc  &  Acid  Co-  was  taken  ove'' 
by  Eagle-Picher  Lead  Co-  in  July.  1919-  (c>  Idle  1919-  (d)  The  Owen  Spelter  Co- 
works  at  Caney  was  taken  over  by  Weir  Smelting  Co-  in  1919-  (e)  Part  of  the  .Ameri- 
can Zinc,  Lead  &  Smelting  plant  at  C7anev,  Kan-,  is  leased  to  the  Weir  Smelting  Co, 
(f)  Idle  latter  part  of  1918  and  all  of  1919-  (g)  Pittsburg  Zinc  Co-  plant  at  Pittsburg, 
Kan-,  was  purchased  in  1919  by  Newkirk  Smelter  Co-,  and  moved  to  Oklahoma, 
(h)  No  report  received- 

Mammoth  plant.  All  of  these  works  were  inactive 
at  the  end  of  1919,  but  preparations  were  being  made 
by  the  Anaconda  and  Judge  companies  to  restart. 
The  Consolidated  IMining  &  Smelting  Co.  at  Ti-ail, 
B.  C,  produced  12,520  tons  in  1919,  12,574  tons  in 

1918,  and  9,956  tons  in  1917. 

The  capacity  and  present  status  of  the  zinc-smelt- 
ing works  of  the  United  States  at  the  end  of  1919 
is  sho\\Ti  in  an  accompanying  table.  The  operating 
works  possessed  a  total  of  153,804  retorts,  of  which 
99,356  retorts  were  in  operation  on  Dec.  15. 

The  stock  of  zinc  on  hand  at  all  works  on  Dec.  31, 

1919,  was  39.560  tons,  compared  with  40,325  tons 
at  the  lieginning  of  the  year.  This  was  all  domestic, 
no  bonded  metal  being  reported. 

The  accompanying  tables  show  the  production  of 
zinc  by  quarters  and  by  states ;  exports  and  imports 
for  the  first  ten  months  of  1919  and  the  correspond- 
ing period  of  pre\ious  years,  as  reported  by  the  U.  S. 
Department  of  Commerce  are  also  given. 
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Zinc  Market  in  1919 

At  the  beginning  of  1919  common  zinc  was  quoted 
at  7.40c.,  St.  Louis,  while  high-grade  was  offered  at 
8l^c.  delivered,  almost  anywhere  in  this  country. 
There  was  a  large  accumulation  of  the  latter  class  of 
zinc  and  for  some  weeks  previously  it  had  been  dom- 
inating the  market  over  common  zinc  to  a  greater 
degree  than  was  commonly  appreciated.  Combined 
with  this  factor  was  the  large  production  of  ore  in 
the  Joplin  district  and  the  willingness  of  operators 
there  to  sell  at  figures  enabling  smelters  to  buy  it 

EXPORTS  DURING  FIRST  TEN  MONTHS 

1917  1918                      1919 

Zinc  ore,  long  tons 924  55 

Zinc  dross,  lb 20,475,301  26,367,994 

Pigs,  plates,  slabs,  etc.: 

From  domestic  ore,  lb 228  ,573  ,972  107 ,003  ,372 

From  foreign  ore,  lb 112  ,500 ,809  33  ,876  ,062 

Sheets,  strips,  boiler  plates,  etc.,  lb 27  ,907 ,238  21 ,535  ,047 


10,245,093 

188,088,495 
23,429,975 
34 ,732 ,572 


IMPORTS  DURING  FIRST  TEN  MONTHS 

1917  1918 
Zinc  ore  and  calamine,  gross  weight,  long 

tons 175,284  56,168 

Zinc  contents,  lb 135 ,668  ,774  44 ,480 ,267 

Blocks  or  pigs  and  old,  lb 387,447  70,246 

Zinc  dust,  lb 732,647  23,046 


1919 

30 ,543 

23  ,368 ,904 

136,447 

92  ,362 


and  make  a  profit  even  at  the  low  prices  then  pre- 
vailing for  zinc.  Under  these  influences  the  market 
for  common  zinc  declined  to  6.10c.  early  in  February 
and  after  a  slight  rally  touched  6c.  early  in  March. 
High-gi-ade  zinc  declined  to  634c.  While  this  did 
not  move  at  all  times  in  strict  confoiTnity  with  the 
price  for  common  zinc,  throughout  1919  the  differ- 
ential in  its  favor  was  hardly  more  than  14  to  l/oC- 
per  lb.  Thus  the  premium  on  high  grade  zinc,  which 
previous  to  the  war  had  been  about  50  per  cent  above 
the  price  for  common  zinc,  and  during  the  war  kept 
at  about  the  same  ratio,  shrank  to  only  about  5  per 
cent.  This  was  the  natural  consequence  of  the  large 
production  of  high-grade  zinc,  which  for  a  long  time 
had  been  foreseen  as  a  probable  development. 


MONTHLY  AVERAGE  PRICE  OF  ZINC 

. New  York . 

■■ St.  Louis 

. London- 

Month 

1917 

1918 

1919 

1917 

1918 

1919 

1917 

1918 

1919 

January 

...     9.619 

7.836 

7.272 

9.449 

7.661 

6.922 

48.329 

54.000 

56.045 

February 

...   10,045 

7.814 

6.623 

9.875 

7.639 

6.273 

47.000 

54.000 

46.150 

...    10.300 

7.461 

6.500 

10.130 

7.286 

6.150 

47.000 

54.000 

38.500 

April 

...     9.459 

6,890 

6.4M 

9.289 

6.715 

6.114 

54.632 

54.000 

36.188 

May 

...     9.362 

7.314 

6.429 

9.192 

7.114 

6.079 

54.000 

54.000 

35.477 

June 

...     9.371 

8.021 

6.901 

9.201 

7.791 

6.551 

54.000 

.54.000 

36.763 

July 

...     8.643 

8.688 

7.873 

8.473 

8.338 

7.523 

54.000 

54.000 

41.815 

August 

...     8.360 

8.985 

7.789 

8.190 

8.635 

7.439 

54,000 

54,000 

39.338 

September . . . . 

...     8.136 

9.442 

7.510 

7.966 

9.092 

7.160 

54,000 

54.000 

40.955 

October 

...     7.983 

8.801 

7.823 

7.813 

8.451 

7.473 

54.000 

54,000 

43.630 

November 

. . .     7.847 

8.491 

8.177 

7.672 

8.141 

7.827 

54.000 

54,100 

46.588 

December 

...     7.685 

8.163 

8.700 

7.510 

7.813 

8.350 

54.000 

56.050 

53.101 

remarkably  low  and  bound  to  be  a  depressing  influ- 
ence upon  the  mind  of  everybody  engaged  in  the 
zinc  business. 

During  May  there  was  a  little  improvement  in 
the  zinc  market  and  during  June  and  July  this  went 
further,  the  price  advancing  to  about  8c.  About  this 
time,  or  maybe  earlier,  shrewd  observers  began  to 
get  the  firm  idea  that  Europe  was  going  to  need  a 
good  deal  of  zinc  from  us.  Hopes  were  dashed,  how- 
ever, by  the  news  that  Germany  was  selling  zinc  in 
Great  Britain. 

In  the  meanwhile,  production  which  had  been 
maintained  at  the  rate  upward  of  40,000  tons  per 
month  during  the  first  half  of  the  year  and  had  been 
greatly  curtailed,  and  about  the  first  of  August  it 
was  probably  no  more  than  at  the  rate  of  30,000 
tons  per  month.  Labor  troubles  contributed  to  the 
curtailment,  several  important  smelting  works  being 
obliged  to  discontinue  operations.  About  this  time 
we  got  reports  that  the  Belgian  smelters  were  slowly 
getting  to  work,  but  on  the  other  hand  there  was 
news  of  troubles  at  the  Rhenish  and  Silesian  works 
which  promised  greatly  to  curtail  the  production  of 
Germany.  In  the  absence  of  any  important  domestic 
buying  in  this  market  the  price  for  common  zinc 
declined  to  about  7c. 

At  the  7c.  level  some  shrewd  speculative  buying  on 


Year 8.901    8.159    7.338    8.730    7.890    6.988    52.413    54.180    42.879 

New  York  and  St.  Louis,  cents  per  pound.    London,  pounds  sterling  per  long  ton. 

Throughout  the  early  months  of  1919  the  large 
stock  of  Government  zinc  was  also  hanging  over  the 
market.  Negotiations  were  carried  on  between  the 
Government  and  the  producers  for  the  handling  of 
this  metal  in  the  same  way  that  copper  was  being 
handled,  but  they  failed  of  consummation.  The 
smelters  themselves  had  a  large  accumulation  of 
zinc  and  notwithstanding  that  and  the  combination 
of  unfavorable  circumstances  they  maintained  a 
large  production.  There  was  therefore  no  cause  for 
surprise  that  the  price  for  common  zinc  should  fall 
to  5.90c.  early  in  May.  Before  the  war  514,@5V2C- 
was  looked  on  as  an  average  price  reasonably  to  be 
expected  and  414c.  a  very  low  price.  Considering 
the  greatly  inci-eased  cost  of  production,  5.90c.  was 


AVERAGE  PRICE  OF  ZINC  SHEETS 
(In  Cents  per  Pound) 


1917  1918  1919 

January 21.00  19.00  13.00 

February 21.00  18.00  11.36 

March 21.00  15.00  10.40 

April 20.44  15.00  10,00 

May 19.00  15.00  10.00 

June 19.00  15.00  10.00 


1917 

July 19.00 

August 19.00 

September..,.  19.00 

October 19.00 

November 19.00 

December 19.00 


1918 

15.00 

15.00 

15.00 

15.00 

15.00 

15.00 


1919 
10.40 
10.50 
10.50 
10,50 
10.78 
11.25 


Average  for  the  year  1917,  19.62  cents;  1918,  15.58  cents;  1919,  10.72  cents. 
Note — These  are  base  prices  for  ordinary  size  sheets,  in  carload  lots,  f .  o.  b.  La  Salle. 
Peru.  III.,  less  8%  discount. 

a  large  scale  began,  this  being  in  anticipation  of  the 
development  of  an  export  demand.  Around  IVtQ..  the 
anticipated  demand  for  export  actually  material- 
ized, this  being  about  the  beginning  of  October,  and 
from  that  time  onward  foreign  buying  swelled  to 
large  proportions  and  carried  the  market  to  8V2C. 
during  the  latter  part  of  December.  It  became  in- 
creasingly evident  that  during  the  next  twelve 
months  Europe  would  have  to  obtain  a  great  deal  of 
zinc  from  this  country. 


Zinc  Mining  in  Wisconsin 
in  1919 

BY   J.    E.    KENNEDY 
Written  exclusively  for  The  Jcnimal 

THE  net  tonnage  of  zinc  ore  shipped  to  smelters 
from  the  Wisconsin  district  in  1919  decreased 
18  per  cent  from  that  of  1918,  as  indicated  in  the 
accompanying  table.  The  gross  tonnage  shipped  from 
mines  to  smelters  and  to  separating  plants  decreased 
13  per  cent. 

The  year  opened  with  a  demoralized  market  and 
a  base  price  of  $50(5)55  per  ton  for  premium-grade 
blende,  as  against  $60  per  ton  base  for  the  opening 
week  of  1918.  Prime  western  grade  opened  at 
$40@45  per  ton  base.  A  gradual  decline  brought 
the  base  price  of  premium  grade  down  to  $38  and 
prime  western  to  $37  in  May.    The  periods  of  high- 
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est  base  price  for  premium  grade  were:  January,  The  Wisconsin  Zinc  Co.  proved  up  an  ore  range 

$55 ;  July,  $53.50 ;  December,  $54.50  or  higher  at  the  and  began  a  new  shaft  on  the  Booty  lease  half  a 

end  of  the  month.  mile  west  of  the  Winskell;  C.  A.  T.  No.  2  was  de- 

wiscoNsiN  ZINC  ORE  SHIPMENTS  veloped  and  connected  up  by  drift  with  C.  A.  T.  No. 

(In  Short  Tons)  1,  at  New  Diggings.     The  Mineral  Point  Zinc  Co. 

Net  to  Smelters        Grras f rom  Mmes  opened  up  a  new  extension  at  the  Coker  mine  and 

gS"'' ''le      ''m        Im       '■?"  connected  same  with  Coker  No.  2.    The  Vinegar  Hill 

SJISpoint ::■:    sJioll     28,6??       ''ii     .":°''  ^'inc  Co.  found  the  run  of  the  Hoskins  lode  on  the 

gf  «^i!ji" -  jll      1  'Sss    .    3 .335       1 ,993  William  Fields'  land,  at  New  Diggings,  and  was  sink- 

^i^vi^^r^:  ■:::■:              ^Z     ^Z      ^oiZ      ^tf^l  ing  a  shaft  and  preparing  for  mill   equipment  at 

&i?ur..::::::::::.:::             ^,388     2.il     iVMt     1%^  ^^'^^J^^  o/,  th«  y^^^'-   Th;^  ?!"Pr^/jf  ,f /"^  ^  "^'^ 

Potosi 164     shaft  on  the  James  Copeland  land,  at  Shullsburg,  and 

Galena.Ill .           405              80           13,424         23,785  ,                                                i.i        tt          ui    i.i-  i        j        i  ta 

■ proved  up  a  new  run  on  the  Heughlett  land,  at  Days 

Totals 120,854        97,105fa)      189,058        158,871(a)  c--j-                     J        i          J     •                       i-           ii         t->    l             •                i. 

(a)  Totals  to  Dec.  13, 1919.  Siding,  and  placed  m  operation  the  Dale  mine,  at 

,^.   .                ^.                  ,       T           1  . 1      /.     .  ,    ,i-  Livingston.    J.  H.  Billingsley  developed  another  pro- 

Mming  operations  were  handicapped  the  first  half  ^^^^^.  .^  ^,^^  gj^^^^^^^  ^.       ^^  ^^^^^^ 

of  the  vear,  by  shortage  of  labor,  especially  unskilled  ^,  ,  ,  , .  ,  ,  , ,  ,  x,  tt 
labor.  The  level  of  wages  of  the  previous  year  was  ,  .  ^he  year  s  Production  record  was  held  by  the  Hos- 
somewhat  advanced.  Experienced  shovelers  at  10c.  ^'^f  m^e  of  the  Mineral  Point  Zinc  Co.  s  gi-oup,  with 
to  16c.  per  can,  under  normal  conditions,  made  $6,  ""  s'l'Pment  total  of  17,678  tons  of  green  blende  con- 
$8  and  $10  per  day;  di-illers  were  generally  paid  centrates  reported  to  Dec.  13;  next  in  order  being 
$4.25  to  $4.50  per  day,  and  many  made  $8  on  con-  the  Champion  mine,  of  the  Wisconsin  Zinc  Co.,  with 
tract  scale.  Trammers  generally  received  $3.50  to  17,004  tons.  The  mines  of  the  Mineral  Point  Zinc 
$3.75  per  day  wage,  hoistermen  $4  to  $4.50,  grizzly-  Co.,  Wisconsin  Zinc  Co.,  and  Vinegar  Hill  Zinc  Co., 
men  $3.50  to  $4,  crusher  feeders  $3.50,  gi'ound  boss  produced  approximately  73  per  cent  of  the  district's 
and  millmen  $130  to  $150  per  month.  A  lower  level  total  zinc  ore  production  for  the  year  1919.  The 
of  wages  prevailed  throughout  the  shallower  mines  Mineral  Point,  National,  Wisconsin  Zinc  and  Linden 
in  the  northern  part  of  the  district.  2inc  separating  plants  treated  approximatelv  92  per 
A  total  of  forty-two  concentrating  mills  and  five  ^^^^  ^^  ^,^^  ,^j^^^g  ^^.^  produced  by  all  the  mines  of 
separating  plants  were  in  operation,  as  against  fifty-  ^^^  ^.^^^.^^  ^^  ^^^  g  ^^^^  ^^^^  .^  ^^^  ^^^^^_ 
eight  mills  and  seven  separating  plants  m  1918.  Pour  .  ^  ,,  ,  j_,  ^.  ,,xt  ^  .l  r^  i^ 
mills  were  built  during  the  war,  viz..  Connecting  ^^^^y'^^  ^"'^'^'^  "'^^iei-  ^he  caption  Net  to  Smelters 
Link  No.  1  (Cuba  City),  Big  Dick  (Cuba  City),  Pa-  for  1919,  these  four  separating  plants  shipped  a 
quette  (Shullsburg),  Fearless  (Linden).  Unfavor-  total  of  76,375  tons,  and  the  mines  at  Highland  con- 
able  market,  coal  shortage,  and  other  untoward  con-  tributed  7,872  tons,  mostly  low-grade  carbonate 
ditions  curtailed  production  and  development.  taken  from  old  dumps  and  top  workings. 


Tin  in  1919 


BY  J.   H.  LANG 
Written  exclusively  for  The  Journal 


THE  tin  market  was  seriously  affected  during 
the  early  months  of  1919  by  the  United  States 
embargo  on  imports,  and  later  by  thetfall  in 
the  exchange  value  of  the  pound  sterling.  The  ten- 
dency of  the  first  was  to  depress  prices  abroad,  and 
of  the  second  to  advance  them,  the  influence  of  the 
latter  being  accentuated  by  the  rise  in  silver,  owing 
to  its  efl'ect  on  Eastern  exchanges.  The  embargo 
continued  until  Aug.  1,  but  the  disastrous  effects 
it  might  otherwise  have  had  were  counteracted  by 
the  government  of  the  Federated  Malay  States, 
which  supported  the  market  at  about  £240  c.i.f.  Lon- 
don. These  various  and  conflicting  factors  pro- 
duced a  range  of  fluctuations  unprecedented  in  the 
annals  of  tin  except  during  the  year  1918.  The  Lon- 
don opening  price  for  standard  tin  was  £325;  low 
(Feb.  18),  £2031/2;  highest  and  last,  £341^4. 

The  accompanying  table  may  prove  of  interest  in 
this  connection.  Incidentally,  it  shows  how  the  War 
Industries  Board  recouped  its  losses. 


The  relative  steadiness  of  the  "currency  equiva- 
lent" New  York  compared  to  the  extreme  fluctua- 
tions in  London  is  noteworthy.  Naturally,  the  lower 
the  exchange  value  of  the  pound  the  lower  the  im- 

CLOSING  PRICES  END  OF  .MONTH 

Demand         Spot 

Silver       SterlinR  Straits  Currency  Spot 

in        Exchange.        Tin,  Equivalent,     Straits. 

1919  London    New  York  Ix>ndon  New  York    New  York 

January *S-/,d.  475i  £2461  52.30c.  72.50c. 

IVbruary 47J  475)  230  4S.S5  72.50 

March 50  45SJ  234  47  90  72.50 

.\pril 48]  4661  227  47.26  72.50 

May 53  463J  237.10  49.12  71.25 

June 53  459  239  48.97  70.50 

Julv 55A  435i  273  53.05  70  50 

.\UKust 88  420  277  51.94  .55.871 

.■v-|)lcmbcr 64  41,SJ  275.10  51.47  54  S7J 

(Vlober 65)  416i  275  51.10  56.00 

No<oml)er '2  4001  296  52. S9  54.25 

December 76  3S0  341J  57.97  59.00 

port  cost  in  New  York,  but,  conversely,  the  effect 
of  the  fall  in  sterling  was  to  advance  the  London 
market,  and  eventually  the  latter  responded  to  this 
influence  and  to  good  American  buying  stimulated 
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by  the  lower  exchange,  the  lifting  of  the  embargo 
on  imports,  and  better  business. 

The  average  London  price  for  spot  during  the 
thi-ee  pre-war  years  of  1911,  1912,  and  1913  was 
£201.  At  $3.65,  the  low  point  for  exchange,  the 
pound  sterling  was  down  25  per  cent.  To  simply 
offset  this  decline  and  enable  England  to  net  the 
same  return  on  her  exports  to  this  country  as  she 
had  previously  realized,  would  require  an  advance 
in  tin  to  about  £268.  But  though  this  advance  would 
compensate  for  the  fall  in  exchange  a  much  larger 
advance  is  required  if  England  is  to  offset  by  the 
increased  value  of  her  exports  the  higher  prices 
asked  for  goods  she  must  import.  So  far  as  this 
country  is  concerned,  it  is  safe  to  say  that  such  goods 
have  advanced  more  than  100  per  cent  over  their 
pre-war  cost.  Even  when  a  figure  is  arrived  at  which 
compensates  for  the  fall  in  sterling  and  the  advanced 
cost  of  commodities  that  England  must  buy,  there  is 
still  the  increased  cost  of  production,  transportation, 
and  like  commercial  factors  to  be  reckoned  with. 

COMPARATIVE  STATISTICS  (RICARD  &  FREIWALD) 


(Tons  of  2,240  Pounds) 

Year  Ended 
Nov.  30,  1919 


Visible  Supply  Beginning  of  Period. . . 
Supplies: 

.Straits  shipments 48,693 

Australian 2,300 

Banca  and  BUliton 11, 779 

Standard 7,971 


Totals 

Deliveries: 

United  Kingdom 18 ,306 

Continent   . 10,965 

United  States 29 ,523 


Visible  supply  end  of  period . 


8,546 


70,743 
79 .289 


58,794 
20 ,495 


Year  Ended 
Nov.  30,  1918 

16  ,408 

54,752 

3,345 
11,104 

9,364 


16,905 
12,127 
57 ,395 


86,427 

8,546 


Viewed  from  this  angle,  the  price  of  tin  is  not  high, 
but  as  a  matter  of  fact  would  be  justified  in  ad- 
vancing much  further. 

The  outstanding  features  of  these  statistics  are, 
first,  the  reduced  supplies,  due  probably  to  the  same 
causes  which  have  affected  production  all  over  the 
world,  and,  second,  the  much  reduced  deliveries  in 
the  United  States.  The  latter,  of  course,  do  not  at  all 
represent  American  consumption  which  was  supplied 
from  accumulated  stocks,  but  they  suggest  some 
very  interesting  deductions.  On  June  23,  1919,  the 
War  Industries  Board  issued  a  statement  in  which 
they  announced  that  stocks  of  tin  "(including  tin 
content  of  tin  ores  and  tin  concentrates)  on  hand  in 
the  United  States  in  the  hands  of  consumers,  dealers, 
jobbers  and  smelters,  is  sufficient,  at  the  normal  i-ate 
of  consumption,  to  provide  for  all  consumptive  re- 
quirements until  the  end  of  October."  As  very  little, 
if  any,  of  this  supply  had  been  contracted  for  after 
Nov.  1,  1918,  we  are  forced  to  the  conclusion  that  the 
United  States  at  that  date  stood  in  the  astonishing 
position  of  having  bought  its  total  requirements  for 
one  year  ahead.  In  view  of  this  practical  corner  of 
the  world's  supplies,  it  is  not  surprising  that  the 
price  went  to  £400  in  1918. 

If  the  statement  of  June  23,  that  we  had  suffi- 
cient supplies  to  last  until  Oct.  31,  is  correct,  there 
are  now  in  the  country,  available  for  consumption, 
the  an-ivals  of  tin  and  tin  ore  subsequent  to  that 


date  (June  23),  minus  the  November-December  con- 
sumption— net,  say,  25,000  tons.  Though  this  is 
more  than  was  carried  before  the  war,  it  is  not 
excessive,  in  view  of  present  larger  requirements 
and  slower  transit,  and  is  much  less  than  half  the 
quantity  on  hand  at  the  beginning  of  the  year.  In 
other   words,   the   decrease   in   America's   invisible 


MONTHLY'  AVERAGE  PRICES  OF  TIN  IN  1917.  1918 
-New  York- 


Month  1917 

January 44. 175 

February 51 .420 

March 54 .  388 

-■^pril 55. 910 

May 63.173 

June 62.053 

July 62.570 

August 62.681 

.September 61.542 

October 61 .851 

November 74.740 

December 87.120 


1918 
85.500 
92.000 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 


1919 
67.702 
66.801 
67.934 
72.500 
72.500 
71.240 
68.000 
57.226 
54.482 
54.377 
53.307 
53.870 


1917 

185.813 
198.974 
207.443 
220.171 
245.114 
242.083 
242.181 
243.978 
244.038 
247.467 
274.943 
298.556 


AND  1919 
-London — 
1918 
293.227 
311.525 
318.875 
329.905 
364.217 
331.925 
360.347 
380.900 
343.905 
335.543 
323.550 
267.736 


1919 
248.557 
223.963 
236.843 
225.275 
234.398 
238.263 
253.272 
273.625 
280.102 
279.239 
283.559 
314.113 


Averageyear 61.802       (a)       63.328    237.563    330.138    257.eOl 

{a)  No  av.'rj^e  computed. 

New  York  in  cents  per  pound;  London  in  pounds  sterling  par  long  ton. 

stocks  is  more  than  double  the  world's  increase  in 
visible  stocks,  and  the  prospects  now  are  that  these 
latter  are  the  sole  reserves  upon  which  we  can  di-aw, 
that  they  also  will  begin  to  deci'ease,  and  that  a  per- 
manent higher  level  of  prices  for  tin,  in  accord  with 
increased  commodity  values  in  general,  will  be  wit- 
nessed. 


Quicksilver  Mining  in  California 
During  1919 

BY    FLETCHER    HAMILTON 

State   Mineralogist 

Written  exclusively  for  The  Journal 

QUICKSILVER  mining  has  been  an  important 
branch  of  the  mineral  industry  in  California 
since  1850,  during  which  period  more  than  2,000,000 
flasks,  having  a  market  value  of  approximately 
$105,000,000,  have  been  produced.  There  are  on  rec- 
ord several  hundi-ed  quicksilver  mines  and  prospects 
in  the  state,  but  not  more  than  ten  of  these  reported 
any  production  for  1919,  and  that  production  has 
been  intermittent  and  small.  The  actual  figures  for 
the  year  are  not  now  (Dec.  11,  1919)  available,  but 
it  is  doubtful  if  the  output  of  the  state  will  exceed 
17,000  flasks,  as  compared  to  22,621  flasks  in  1918. 
About  50  per  cent  of  this  output  comes  from  the 
New  Idi-ia  mine,  in  San  Benito  County,  which  is 
equipped  with  five  rotary  furnaces  and  under  nor- 
mal conditions  employs  about  four  hundi-ed  men.  The 
Quicksilver  Mining  Co.  at  New  Almaden,  and  the 
New  Guadalupe,  both  in  Santa  Clara  County,  report 
a  small  production,  probably  about  one-fifth  normal. 
The  Oceanic  mine,  in  San  Luis  Obispo  County,  had 
one  of  its  two  50-ton  Scott  furnaces  shut  do-wn  for 
most  of  the  year.  The  .Western  Mercury  Co.  installed 
a  rotary  furnace  at  the  Cloverdale  mine,  Sonoma 
County,  and  made  a  considerably  increased  produc- 
tion for  1919.  The  Oat  Hill  mine,  in  Napa  County, 
has  been  reopened,  and  newly  equipped  with  a  40-ton 
Scott  furnace  by  the  lessee,  Murray  Innes,  owner  of 
the  Oceanic  mine,  in  San  Luis  Obispo  County,  and 
has  been  producing  since  January,  1919.  New 
features  of  this  installation  include  a  multiple-flue 
series  in  the  condensing  system. 
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The  only  additional  mines  wiiich  attempted  to  op- 
erate in  1919  are  tiie  Pajtherford,  in  Napa  County; 
the  Helen  mine,  in  Lake  County;  the  St.  John's,  in 
Solano  County,  and  the  Dawson  lease,  in  Kings 
County,  operated  by  the  Patriquin  Co.,  near  Park- 
field,  Monterey  County. 

The  present  cost  of  production  just  about  equals 
the  market  quotation  for  quicksilver,  and  as  a  re- 
sult the  industry  is  merely  marking  time.  It  appears 
to  be  an  assured  fact  that  without  protection,  pre- 
sumably by  tariff,  quicksilver  mining  in  the  United 
States  will  become  a  thing  of  the  past,  and  if  such 
an  event  transpires  the  consumers  of  this  commodity 
in  the  United  States  will  undoubtedly  pay  a  hand- 
some price  for  the  privilege  of  using  an  imported 
article. 

The  final  analysis  of  the  competitive  conditions 
which  confront  domestic  quicksilver  producers  may 
be  outlined  as  follows: 

First,  the  oi'e  deposits  of  foreign  countries  are  of 
much  higher  metal  content  than  those  found  in  the 
United  States.  Spanish  ore  is  said  to  average  11  per 
cent,  Italian  ore  0.8  per  cent  and  Austrian  ore  1  per 
cent,  whereas  the  average  tenor  of  ore  mined  in  this 
country  is  less  than  0.5  per  cent. 

Second,  the  cost  of  labor  in  foreign  countries  is 
much  lower  than  in  the  United  States;  in  fact,  the 
Spanish  mines  are  operated  with  convict  labor. 

In  addition  to  the  above  points,  it  is  worthy  of 
note  that  the  Almaden  mine,  in  Spain,  with  its  11 
per  cent  ore  operated  by  convict  labor,  and  its  out- 
put contracted  to  the  Rothschilds  in  London  at  $34 
a  flask,  alone  has  sufficient  tonnage  to  supply  the 
world  for  many  decades. 

Quicksilver  is  vitally  necessary  in  the  manufacture 
of  fulminate,  electrical  apparatus,  di'ugs,  chemicals, 
and  many  other  substances.  If  the  industry  is  to  be 
preserved  for  the  use  of  the  nation  it  must  be  main- 
tained in  an  operating  condition,  as  the  fact  is  well 
knowTi  that  mines  shut  down  and  plants  lying  idle 
soon  become  inaccessible  and  worthless.  The  only 
sane  conservation  is  that  which  would  encourage 
development  of  reserve  ores  and  make  possible  a 
search  for  orebodies  which  today  are  unknown. 


Quicksilver  Market  in  1919 

THE  market  opened  at  $110  in  New  York  and  im- 
mediately exhibited  a  declining  tendency,  falling 
to  $67  about  the  middle  of  March.  On  the  decline  the 
stocks  in  this  market  were  pretty  well  absorbed  and 

AVERAGE  MONTHLY  PKICK  OK  QUICKSILVER 
(Per  Flask  of  75  Lbs.) 

1918 -.  . 1019 

Month  New  York  San  Francisco  New  York  San  Francisco 

Janviury ..     $126.77            tll5.58  tlOS.SO  tl03.07 

February 119.89             116.96  89.84  91.45 

March 121.63             115.83  7i;56  73.68 

April 121.87             115.46  72.94  71.20 

May 118.97            113.31  83.12  78.60 

June 122.66              113.48  93.25  S9,S3 

July 126.03              116.69  104.68  98  85 

AuRust 125.56             118.33  107.08  '    103.73 

September 127.81             119.00  102.52  99.83 

October.: 127.18             119.33  86.35  86.23 

November 124.91             118.91  90.74  82  28 

December 117.70             115.60  98.27  91.13 

Year $123.47  $116.54  $92.15  $89,16 

with  April  there  began  to  be  a  stiffening  tendency 
in  price,  the  quotation  rising  to  $92  and  in  July  it 


touched  $107.  After  a  slight  relapse  it  rose  to  $109. 
About  the  end  of  August,  however,  importations  in- 
creased the  supply  and  the  price  declined  to  $95. 
From  this  time  onward  the  market  was  quite  eri'atic. 
fluctuating  between  $109  and  $75.  At  the  close  of 
the  year  the  price  was  about  $85. 

The  monthly  average  prices  of  quicksilver  at  New 
York  and  San  Francisco  are  given  in  the  accompany- 
ing table.  However,  as  they  are  computed  from 
weekly  figures,  rather  than  daily,  they  necessarily  do 
not  take  into  account  the  full  price  record,  and  should 
be  taken  merely  as  an  indication  of  the  market. 


Nickel  Production  Now  on 
Pre -War  Basis 

BY  EDWARD  H.  ROBIE 

DURING  the  preceding  year,  the  nickel  industry 
has  been  in  much  the  same  condition  as  that 
of  copper.  Immediately  following  the  tennination  of 
the  war,  the  demand  fell  to  almost  nothing,  the  chief 
producers  seeking  to  turn  out  the  smallest  possible 
tonnage  and  yet  keep  their  organizations  intact. 
Toward  the  end  of  the  year  the  demand  became  bet- 
ter, and  in  December  the  International  Nickel  Co., 
which  smelts  about  60  per  cent  of  the  world's  nickel 
at  its  Copper  Cliff  smelter,  produced  approximately 
3,500  tons  of  80  per  cent  copper-nickel  matte.  This 
was  equal  to  the  pre-war  monthly  production,  but 
only  about  55  per  cent  of  the  present  capacity  of 
the  plant,  which  was  enlarged  considerably  to  meet 
war  demands.  Peace  time  uses  of  the  metal  are  be- 
ing pushed;  considerable  nickel  steel  is  being  sold 
to  automobile  manufacturers;  nickel  alloys  are  now 
being  used  in  various  industries,  such  as  the  plated 
tableware  industry,  which  were  considered  non- 
essential during  the  war;  pure  nickel  coinage  is 
being  introduced  and  has  been  established  in  Italy; 
and  a  larger  proportion  of  the  metal  than  during  the 
last  two  or  three  years  is  being  marketed  as  ]\Ionel 
metal,  which  eliminates  the  expense  of  making  the 
Cu-Ni  separation.  Exports  for  the  year  have  been 
very  small — only  about  one-fifth  of  the  1918  figures. 
Heretofore  England  was  the  best  customer  for  nickel, 
but  during  the  past  year  France  has  taken  more 
than  any  other  foreign  country. 

No  changes  in  metallurgical  methods  were  made 
during  1919.  Approximately  80  per  cent  of  the 
world's  supply  of  nickel  comes  from  the  sulphide  ores 
of  the  Sudbury  district,  the  Creighton  mine,  one  of 
the  richest  metal  mines  in  the  world,  furnishing  by 
far  the  largest  amount.  The  smelting  ore  from  this 
mine  will  average  about  1.8  per  cent  copper  and  4 
per  cent  nickel.  The  treatment,  as  carried  out  by 
the  International  Nickel  Co.  at  Copper  Cliff,  Ont., 
includes  roasting  in  open  heaps  and  Wedge  furnaces, 
smelting  to  a  20  per  cent  CuNi  matte  in  blast  fur- 
naces and  reverberatories,  and  converting  to  white 
metal  (80  per  cent  CuNi)  in  Peirce-Smith  converters. 
This  so-called  converter  matte  is  shipped  to  the  two 
refineries  of  the  company  at  Port  Colborne,  Ont., 
and  Bayonne,  N.  J.,  where  it  is  smelted  with  coke 
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and  nitre  cake,  and  the  copper  and  nickel  separated 
by  the  Orford  process.  Considerable  work  was  done 
during  the  year  in  an  attempt  to  substitute  for  coke 
powdered  coal  blown  through  the  tuyeres  in  the  blast 
furnaces,  an  attempt  which  latest  reports  state  has 
been  abandoned. 

The  Mond  Nickel  Co.,  at  Coniston,  Ont.,  operated 
but  one  furnace  during  the  greater  part  of  the  year. 
The  roast  yards  have  been  practically  discontinued, 
the  ore  now  being  smelted  gi'een  in  blast  furnaces, 
the  charge  also  containing  sintered  flue  dust,  fine 
ore,  and  concentrate  from  a  small  test  mill.  The 
matte  is  converted,  in  Peirce-Smith  converters,  to 
white  metal,  which  is  broken  up  and  shipped  in  bar- 
rels to  Wales,  where  the  metals  are  separated  by 
the  Mond  process.  The  test  mill  has  proved  that  the 
Sudbury  ores  are  well  adapted  to  the  ordinary  meth- 
ods of  concentration  employing  tabling  and  flotation. 
The  Groch  flotation  machine  was  ti'ied  during  the 
year  in  the  test  mill  but  not  found  as  satisfactory 
as  the  Minerals  Separation  machine  previously  used. 

The  British  America  Nickel  Co.  during  1919  has 
been  building  a  smelter  at  Nickelton,  Ont.,  two  miles 
from  Copper  Cliff",  to  treat  ores  from  the  Murray 
mine  nearby.  Steam  power  will  be  used,  instead  of 
hydi'oelectric,  as  employed  by  the  other  two  com- 
panies. The  ore  will  be  smelted  green  in  blast  fur- 
naces, the  low-grade  matte  converted  to  white  metal 
in  13  X  30  ft.  horizontal  converters,  and  the  product 
shipped  to  the  refinery  now  building  at  Deschene, 
Que.  Here  the  copper-nickel  separation  will  be  car- 
ried out  by  the  Hybinette  electrolytic  process.  This 
company  expects  to  begin  operations  early  in  1920. 

The  so-called  "Nicu"  process  of  manufacturing 
nickel-copper  steel  direct  from  the  ores  of  the  Sud- 
bury district  is  being  developed  at  Welland,  Ont., 
with  encouraging  results.  One-inch  breech-loading 
rifles  were  manufactured  in  Canada  during  the  year 
from  steel  made  by  this  process,  and  were  accepted, 
after  particularly  exhaustive  tests,  by  the  British 
government.  This  fact  speaks  well  for  the  character 
of  the  product,  the  copper  evidently  not  being  detri- 
mental. Plans  are  now  being  made  for  the  exploita- 
tion of  the  Nicu  process  on  a  commercial  scale.  The 
ore  must  fii'st  be  roasted  to  a  fraction  of  1  per  cent 
of  sulphur.  This  step  will  probably  be  carried  out 
somewhere  in  the  Sudbury  district,  but  the  final 
smelting  will  no  doubt  be  done  at  some  point  where 
electric  power  is  cheaper. 


Sulphur  Operations  in  Texas 
In  1919 

THE  principal  mining  event  in  Texas  during  1919 
was  the  completion  of  the  10,000-hp.  steaming 
plant  of  the  Texas  Gulf  Sulphur  Co.,  at  Gulf,  Mata- 
gorda County,  and  its  successful  operation.  The  first 
sulphur  was  brought  to  the  surface  Mar.  19.  Since 
that  time  a  steady  production  has  been  maintained. 
The  Frasch  process  is  used.  It  is  believed  that  the 
original  estimate  of  the  plant's  capacity,  1,000  tons 
daily,  was  justified.     The  sulphur  deposit  is  800  to 


1,000  ft.  underground,  and  the  surface  is  marked  by 
a  dome  about  4,000  ft.  in  diameter.  It  is  estimated 
that  the  amount  of  sulphur  developed  by  rotary  diall- 
ing is  over  10,000,000  tons.  Crude  sulphur  was 
shipped  by  rail  to  consumers,  but  construction  of 
loading  docks  was  begun  for  ocean  freighters  at 
Texas  City,  and  a  part  of  the  product  will  be  trans- 
ported by  water  from  there. 

Early  in  1919  working  hours  in  the  district  were 
reduced  from  ten  to  eight,  with  slight  increases  in 
pay  for  some  classes  of  labor,  drillers  receiving  $8  for 
an  8-hr.  day,  helpers  $4.50  per  day,  and  general 
white  labor  $4.25.  In  January  the  General  Develop- 
ment Co.  sold  all  its  holdings  at  Matagorda  County, 
adjacent  to  the  Texas  Gulf  Sulphur  Co.  to  private 
New  York  interests,  for  approximately   $175,000. 

The  Freeport  Sulphur  Co.,  Freeport,  Brazoria 
County,  operated  steadily  thi'oughout  1919.  Two 
large  steaming  plants  of  two  units  each,  one  on 
either  side  the  sulphur  mound,  were  used.  Sulphur 
was  shipped  by  rail  and  by  water,  freight  steamers 
being  loaded  at  the  mouth  of  the  Brazos  River.  The 
refinery  also  operated  successfully  throughout  the 
year.  

Mining  Legislation  in  Arizona 
in  1919 

The  fourth  state  Legislature  adjourned  with  little 
action  taken  on  mining  subjects.  Among  the  meas- 
ures passed  were  the  following: 

Demanding  establishment  of  heated  change  rooms 
in  smelters  and  reduction  works,  vnth  shower  baths 
and  toilet  facilities;  defining  mine  boundary  marks 
to  be  six  substantial  posts,  projecting  at  least  four 
feet  from  the  ground,  or  substantial  stone  monu- 
ments, at  least  three  feet  high;  allowing  condemna- 
tion of  private  ways  of  necessity  over  mining  claims ; 
granting  a  bonus  of  $10,000  for  the  first  Arizona  oil 
well  that  shall  produce  at  least  50  bbl.  a  day  for  a 
week;  making  it  a  misdemeanor  to  utter  false  state- 
ments in  matter  printed  in  oflTering  for  sale  any  real 
or  personal  property;  providing  a  regular  tax  upon 
capitalization  for  investigation  of  all  companies  that 
ofl'er  stock  for  sale. 

The  Legislative  Commission,  appointed  two  years 
ago  to  secure  data  concerning  the  proposed  establish- 
ment of  a  state  smeltery  and  sampling  works,  re- 
ported that  it  had  taken  no  action.  The  presiding 
officers  of  the  two  houses  were  authorized  to  ap- 
point three  members  each  on  a  new  commission, 
which  is  alloted  a  $5,000  expense  account. 

Among  the  measures  killed  were  the  English- 
speaking  bill,  aimed  at  the  Mexican  labor  camps  of 
Ray,  Ajo  and  the  Clifton  district,  a  bill  calling  for 
electrical  blasting,  a  bill  for  marking  time  on  fuse 
wrappers,  a  new  hoisting-signal  code,  and  measures 
creating  the  office  of  boiler  inspector,  making  liens 
on  mining  claims  for  labor  run  till  date  of  payment 
of  full  wages,  and  providing  a  state  hospital  and 
home  for  miners,  with  appropriation  of  5  per  cent 
of  the  state's  total  tax  on  mines  and  taxing  private 
employment  agencies  out  of  business. 
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Iron  and  Steel  in  1919 


CONSPICUOUS  in  the  iron  and  steel  industry 
during  1919  were  events  which  exerted  a  detri- 
mental effect  upon  output.  In  the  first  half 
of  the  year  the  demand  for  iron  and  steel  products 
was  insufficient  to  keep  the  furnaces  and  steel  works 
operating  at  capacity,  and  production  in  the  latter 
half  was  greatly  retarded  by  the  steel  strike  which 
started  September  22,  and  also  by  the  coal  strike 
which  lasted  from  Nov.  1  to  Dec.  10.  The  refusal 
of  the  Railroad  Administration  to  agi'ee  to  the  price 
stabilization  plan  proposed  by  Secretary  Redfield 
led  to  considerable  controversy,  and  this  plan  was 
finally  abandoned  in  May  with  the  result  that  mar- 
ket conditions  improved  and  more  orders  were 
placed,  the  demand  coming  largely  from  automobile 
manufacturers.  Exports  of  iron  and  steel  during 
the  year  decreased  by  about  a  million  tons  while  im- 
ports increased,  in  fact  about  doubled  those  of  1918, 
and  were  over  250,000  tons. 

Shipments  of  iron  ore  from  the  Lake  Superior  dis- 
tricts were  less  than  any  during  the  last  three  years 


TABLE  I.  LAKE  SUPERIOR  IRON-ORE  SHIPMENTS 


(In  Long  Tons) 


1917  1918 

E«panaba                           7,156,854  6,774,969 

Marquette 3  207  145  3  457,054 

Sland     ::::.... -■■■  7,597:841  7,565,608 

T^'oHarbora 9,990,901  8,723,472 

s^^perior     :::::::     ::::::::::::.:...■  13978:741  14,068,341 

Duluth 20,567,419  20,567,288 

Totalsbylake 62,498,901  61,156,733 

Totals  by  rail  (est.).                              1,938,102  1,679,350 


1919(a) 
963  ,358 
132  ,935 
915,383 
424  ,545 
919 ,965 
821 ,209 


47,177,395 
1,150,000 


Total  shipments 

(a)  From  "Iron  Trade  Review." 


64,437,003        62,836,082        48,327,395 


and  amounted  to  48,327,395  tons,  this  figure  includ- 
ing 1,150,000  tons  estimated  rail  shipments.  Al- 
though favorable  labor  conditions  existed  at  the 
mines,  strikes  in  other  branches  of  the  industry 
seriously  interfered  with  production,  and  operators 
regard  the  year  as  an  unsatisfactory  one.     Cuyuna 


TABLE  II.    MONTHLY  PRODUCTION  OF  COKE  AND 
IRON  IN  THE  UNITED  STATES,  BEGINNING 
(In  Lone  Tons) 


ANTHRACITE  PIG 
JAN.  1,  I9I5 


1915 

January 1,601,421 

February 1 ,674 ,771 

March 2,063,834 

April 2,116,4<M 

May 2,263,470 

June 2,380,827 

July 2,563,420 

August 2  ,779  ,647 

September 2,8.52,561 

October 3,125,491 

November 3,037,308 

December 3,203,322 


1916 
3,185,121 
3  ,087  ,212 
3,337,691 
3,227,708 
3 ,361 ,073 
3,211,-588 
3,224,513 
3,203,713 
3  ,202 ,366 
3 ,508 ,849 
3,311,811 
3,178,651 


1917 
3,150,938 
2,645,247 
3  ,251 ,352 
3 ,334 ,960 
3,417i340 
3  ,270 ,055 
3 ,342 ,438 
3  ,247  ,947 
3,133,954 
3 ,303  ,038 
3,205,794 
2,882,918 


1918 
2,411,768 
2,319,299 
3,213,091 
3,288,211 
3,446,412 
3  ,323  ,791 
3 ,420 ,988 
3  ,389  ,585 
3,418,270 
3,486,941 
3 ,354  ,074 
3 ,433  ,617 


1919 
3  ,:i02  ,260 
2,940,168 
3 ,090 ,243 
2,478,218 
2,108,0.56 
2,114,863 
2,428,541 
2,743,388 
2  ,487 ,965 
1 ,863 ,558 
2  ,392 ,350 
2 ,633 ,268 


Totals  (a) 29,662,566    39,039,356    38,185,981    38,506,047    30,582,878 

(a)  Totals  do  not  include  charcoal  pig  iron.    Figures  secured  from  Iron  Age. 

range  shipments,  which  last  year  totalled  2,432,838 
tons,  dropped  to  about  1,800,000  tons,  the  slump 
being  principally  due  to  the  collapse  of  the  market 
for  manganiferous  ores.  Seventy-two  per  cent  of  the 
iron  ore  moved  from  the  Lake  Superior  district  in 
1919  came  from  the  Minnesota  ranges,  the  total 
shipped  from  the  state  for  the  year  being  34,165,719 
tons.  The  Mesabi  range,  the  largest  shipper  in  the 
district,  has  sent  out  its  first  half-billion  tons,  the 
movement  to  date  from  that  range  being  520,230,020 


tons.  The  entire  Lake  Superior  district  has  shipped 
945,177,370  tons  since  mining  was  started  there,  70 
yeai's  ago.  The  Mesabi  i-ange  has  been  shipping  for 
35  years.  The  Michigan-Wisconsin  ranges  have 
totaled  424,947,350  tons  in  70  years.  According  to 
the  U.  S.  Department  of  Commerce,  327,2ol  tons  of 
iron  ore  were  imported  during  the  first  ten  months 
of  1919,  as  against  683,887  tons  during  a  similar  per- 
iod in  1919.  These  shipments  came  principally  from 
Spain,  Sweden,  Canada  and  Cuba. 

Pig-ii"on  production   decreased  and  amounted  to 
about  31,000,000  tons  as  compared  with  39,0.54,644 


TABLE  III.    PIG  IRON  PRODUCTION  (a)  FOR  15  YEARS 
(In  Long  Tons) 

1910 27,303,567 

1911 23,649,547 

1912 2', 726,937 

1913 30 ,96), 152 

1914 23,332,244 


1905 22,992,380 

1906 25,307,391 

1907 25,781,381 

1908 15,936,918 

1909 25,795,471 

(a)  .American  Iron  and  Steel  Institute. 

(b)  Estimated. 


1915 29,916,213 

1916 39,434,797 

1917 38,621,216 

1918 39,054,644 

1919  (b) 30,900,000 


tons  in  1918,  and  this  decrease  was  reflected  in  a 
shortage  of  deliveries  in  finished  steel  orders.  The 
number  of  furnaces  in  blast  decreased  from  January 
until  June,  inci'eased  during  the  next  three  months, 
but  dropped  in  September,  due  to  the  steel  strike, 
although  they  showed  an  increase  during  the  bal- 
ance of  the  year.  It  is  estimated  that  the  year  closed 
with  260  furnaces  active.  Steel  ingot  production 
was  about  34,000.000  tons.  Shell  steel  and  plate  pro- 
ductions were  appreciably  less  owing  to  the  cancella- 
tion of  contracts  which  required  these  orders  during 
the  war  years. 

The  steel  strike  which  was  precipitated    by    the 
radical  element  among  the  steel  workers,  although 


TABLE  IV.    PIG  IRON  PRODUCTION  BY  GRADES 


Grades 


-1918- 


-1919  (a)- 


Basic 18 ,646 ,174 

Bessemer •. 13  ,024  ,966 

Foundry 5 ,145  ,260 


Long  Tons       Per  Cent       Lone  Tons    Per  Cent 


Malleable. 

Forge 

•Spiegeleisen . 
Ferromangan 
All  other 


1,117,914 
393 ,932 
283 ,853 
333 ,027 
109,518 


47.8 
33.2 
13.2 
2.9 
1.0 
0.7 
0.9 
0.3 

100.0 


15, (MS  ,.300 

9,888,000 

4  ,6,35 ,000 

865,200 

154,500 

61,800 

185,400 

61,800 

30,900,000 


48.' 
32.0 
15.0 
2.8 
0.5 
0.2 
0.6 
0.2 

100.0 


Totals 39 ,054 ,644 

(a)  Estimated. 

with  the  sanction  and  authorization  of  the  American 
Federation  of  Labor,  resulted  in  causing  a  temporary 
shut-down  of  operations  in  some  of  the  western 
districts.  In  the  Pittsburgh  section  less  headway 
was  made  by  the  agitators.  The  decided  stand  taken 
))y  the  oix-rators,  tlie  realization  that  tiie  dissension 
was  promulgated  by  alien  workers,  and  the  failure 
of  the  unions  to  pay  strike  benefits  finally  brought 
about  the  end  of  the  strike  early  in  January,  1920. 
although  for  some  time  previous  conditions  had 
practically  resumed  normal. 

During  1919  nine  new  open-hearth  furnaces  were 
completed.  These  plants  have  a  total  capacity, of 
625,000  tons,  which  figure  is  considerably  less  than 
those  made  available  in  1918  or  1917,  or  1,945,000 
tons  and  4,326,500  tons  respectively. 


January  17,  1920 


Engineering  and  Mining  Journal 


127 


Pittsburgh  Iron  and  Steel  Markets 


By  B.  E.  V.  LuTY 

Written    exclusively    for    Thr    Journal 


PRODUCTION  of  pig  iron  in  1919  amounted  to 
about  30,500,000  gross  tons,  this  comparing  with 
a  capacity  of  44,000,000  to  45,000,000  tons  and  a 
maximum  recorded  output  of  39,434,797  tons  in  1916. 
Production  of  steel  ingots  was  about  33,000,000  tons, 
comparing  with  a  capacity  of  49,000,000  to  50,000,000 
tons  and  a  maximum  recorded  output  of  43,619,200  tons 
in  1917. 

Production  of  both  pig  iron  and  steel  fell  steadily 
and  rather  rapidly  until  about  the  middle  of  May.  Then 
production  increased  almost  as  rapidly  as  it  had  de- 
clined, until  the  strike,  which  began  on  Sept.  22  and 
which  almost  cut  the  rate  in  half.  After  the  first  week 
of  the  strike,  production  increased  steadily,  except  for 
a  slight  setback  in  the  beginning  of  December,  caused 
by  the  strike  of  union  bituminous  coal  miners. 

Production  of  steel  ingots  in  January,  1919,  was  at 
about  87  per  cent  of  capacity,  the  low  point  in  May 
being  about  50  per  cent.  Just  before  the  strike  the 
rate  was  about  83  per  cent.  At  the  close  of  the  year 
production  was  in  the  neighborhood  of  80  per  cent, 
and  was   steadily   increasing. 

First  Half  of  1919  a  Period  of  Uncertainty 
AND  Decreasing  Prices 

The  year  1919  opened  only  seven  weeks  after  the 
armistice  was  signed,  and  the  steel  industry  was  even 
more  at  sea  than  were  other  industries  with  respect  to 
prospective  conditions,  as  to  both  demand  and  prices. 
The  common  view,  subsequently  proved  altogether  er- 
roneous, was  that  great  deflation  in  commodity  prices 
and  wage  rates  would  be  inevitable  before  business 
could  consider  itself  on  a  stable  basis.  Leaders  in 
steel  trades  councils  felt  that  prices  should  be  let  dowTi 
gradually  and  that  little  more  could  be  done  in  this 
direction,  following  the  reductions  made  in  December, 
1918,  except  as  production  costs  should  also  decline. 
The  December  reductions  had  averaged  about  $4  per 
net  ton,  pig  iron  being  reduced  $3  per  gross  ton.  There 
were  fairly  large  orders  on  the  books  of  steel  producers 
at  the  time,  and  some  foresaw  so  small  a  volume  of  buy- 
ing in  the  nearby  future  that  they  favored  holding 
prices  rigidly  until  conditions  should  become  really 
promising. 

In  January  and  February  new  buying  was  light  in 
both  pig  iron  and  steel  products,  but  the  furnaces 
ran  fairly  well  on  old  orders.  In  February  Secretary 
Redfield  of  the  Department  of  Commerce  took  up  the 
suggestion  that  a  board  should  be  established  for  the  de- 
flation and  stabilization  of  prices,  whereby  public  con- 
fidence might  be  established  and  peace-time  activities 
resumed.  The  Industrial  Board  was  accordingly  es- 
tablished, and  it  undertook  first  to  deflate  and  stabilize 
iron  and  steel  prices.  The  iron  and  steel  industry  gave 
a  hearty  assent  to  the  proposal,  and  on  March  21  the 
Industrial  Board  prices  were  announced,  involving 
reductions  of  $4.25  in  practically  all  grades  of  pig 
iron  and  decreases  averaging  about  $7  a  net  ton  in 
finished-steel   products. 

The  undertaking  had  a  very  unfortunate  career. 
Lumber  and  other  industries  refused  to  co-operate,  at 


least  on  an  acceptable  scale.  Unfortunately,  it  had  been 
represented  that  the  various  Governmental  activities 
would  take  hold  in  the  market  at  the  Industrial  Board 
prices  and  buy  such  tonnages  of  steel  as  would  en- 
courage the  public  also  to  buy.  This  was  impossible,  for 
the  simple  reason  that  the  steel  that  appeared  to  be 
in  mind  was  not  needed.  The  Shipping  Board,  instead 
of  buying  steel,  had  stocks  to  dispose  of  and  was  com- 
pelled to  cancel  some  contracts.  The  Navy  Department 
did  not  need  much  steel  and  was  i-equired  by  various 
statutes  to  advertise  for  competitive  bids  on  what  it 
did  need,  being  beyond  doubt  forbidden  to  engage  in  the 
proposed  undertaking.  The  Railroad  Administration 
had  no  occasion  to  buy  any  considerable  quantities  of 
steel,  but  unfortunately  did  not  disclose  that  fact,  there 
being  instead  a  tempest  in  a  teapot,  the  Director 
General  issuing  statement  after  statement  that  the  pro- 
posed steel  prices  were  "too  high"  while  the  chairman  of 
the  Industrial  Board  kept  pace  with  his  statements, 
defending  the  prices.  To  complicate  matters;  further, 
the  Attorney  General  had  rendered  a  positive  opinion, 
long  before  the  "Peek-Hines  controversy"  reached  its 
eventual  acrimonious  stage,  that  the  whole  program  as 
proposed  was  contrary  to  law,  and  this  opinion  failed 
to  reach  the  public  until  early  in  May,  when  the  Indus- 
trial Board  had  resigned,  the  Attorney  General  then 
making  known  that  opinion. 

During  the  controversy  the  buyers  of  steel  naturally 
gave  more  heed  to  the  criticism  of  the  steel  prices 
than  their  defense,  and  reasoned  also  that  if  the  stabili- 
zation plan  contemplated  the  purchase  of  large  quan- 
tities of  railroad  material,  and  the  purchases  were  not 
made,  the  prices  would  not  hold.  Naturally,  the  con- 
ditions that  forced  the  resignation  of  the  Industrial 
Board  did  not  help  the  market. 

Reduction  in  Prices  Impossible 

New  elements  appeared  in  the  situation,  however.  It 
became  apparent  that  wages  were  not  going  to  decline, 
but  rather  showed  an  advancing  tendency  in  several 
quarters.  Steel  producers  had  been  emphatic  in  their 
statements  that  no  further  reductions  in  steel  prices 
would  be  made  unless  wages  were  reduced,  and  this 
position  was  accepted  almost  everywhere  as  being  ob- 
viously entirely  reasonable.  At  this  time,  in  May, 
prices  of  many  commodities  began  to  show  a  decided 
advancing  tendency.  Months  later  it  could  be  seen, 
by  reference  to  Bradstreet's  index  number  of  com- 
modities in  general,  that  there  was  a  marked  turning 
point  in  values  early  in  May,  prices  receding  until  that 
time,  and  afterward  that  date  steadily  advancing  to 
the  end  of  the  year. 

The  buying  of  steel  began  to  increase.  In  June 
buying  was  relatively  heavy.  Steel  production  reached 
its  low  point  at  about  the  middle  of  May,  as  noted 
above,  at  about  50  per  cent  of  capacity,  and  thereafter 
it  increased  steadily  'until  the  time  of  the  strike, 
Sept.  22,  when  the  rate  was  about  83  per  cent  of 
capacity. 

At  the  annual  convention  of  the  American  Federation 
of  Labor  in   St.   Paul,   June,    1918,    it   was   recognized 
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that  the  further  progress  of  the  union  movement  was 
largely  blocked  by  the  spectacle  of  the  great  iron  and 
steel  industry  being  a  strictly  open-shop  industry,  and 
a 'resolution  was  passed  looking  to  the  organization  of 
that  industry,  twenty-four  unions  undertaking  to  finance 
the  effort,  prorating  among  themselves  a  total  amount 
not  to  exceed  $5,000  a  month.  At  the  Atlantic  City 
convention  in  June,  1919,  the  report  on  iron  and  steel 
organization  was  that  some  progress  had  been  made, 
but  that  the  movement  was  greatly  impeded  by  the  fact 
that  the  municipal  authorities  in  various  mill  towns 
in  western  Pennsylvania  refused  to  issue  permits  for 
meetings. 

Toward  the  end  of  August  a  special  committee  of 
the  "General  Committee  for  Organizing  Iron  and  Steel 
Workers"  called  at  the  office  of  Chairman  Gary  of  the 
Steel  Corporation,  seeking  a  "conference."  Judge  Gary 
politely  sent  word  asking  the  committee  to  put  its 
position  in  a  letter.  To  the  committee's  letter  Judge 
Gary  replied  that  the  Steel  Corporation  had  always 
stood  for  the  open  shop  and  believed  that  was  for  the 
best  interest  of  all,  and  he  expressed  the  belief  that  the 
committee  did  not  represent  the  majority  of  the  Cor- 
poration's employees.  The  committee  did  not  approach 
the  independent  manufacturers.  On  behalf  of 
the  Government  a  suggestion  was  made  to  President 
Gompers  of  the  American  Federation  of  Labor,  that 
the  threatened  strike  be  postponed  pending  the  out- 
come of  the  conference  the  President  had  called  for 
Oct.  6  to  consider  the  labor  question  generally. 

The  organization  committee  had  used  crude  and  tem- 
poraiy  expedients  to  interest  the  men,  and  found  itself 
in  the  position  that  it  had  stirred  up  a  certain  amount 
of  strike  enthusiasm,  and  this  enthusiasm  would  de- 
crease by  delay  rather  than  increase.  Accordingly,  the 
strike  was  called  for  Monday,  &ept.  22.  At  the  out- 
set the  issue  was  seen  to  be  chiefly  a  strike  of  common 
labor  and  very  largely  of  the  foreign  born,  ignorant 
of  the  language.  The  strike  closed  the  Cambria  plant 
at  Johnstown,  Pa.,  most  of  the  Buffalo  industries,  all 
the  works  in  Cleveland,  the  Mahoning  Valley  and  the 
Wheeling  district,  and  it  developed  strength  only  in  a 
few  spots  in  western  Pennsylvania.  The  Chicago  dis- 
trict was  seriously  affected.  The  South  was  not  touched, 
and  the  East  was  slightly  affected.  Many  men  were 
made  idle  simply  because  others  i-efused  to  work,  and 
many  were  intimidated. 

Iron  and  Steel  Production  Heavily  Cut 
BY  Strike 

In  the  iron  and  steel  industry  as  a  whole  (the  ore 
mines  and  Connellsville  coke  works  not  being  affected 
and  not  being  counted  in  this  estimate)  about  40  per 
cent  of  the  men  became  idle  by  the  strike,  and  produc- 
tion was  cut  approximately  in  half.  After  the  first 
week  or  so,  production  began  to  increase  slowly,  by  men 
straggling  back  to  work  here  and  there,  and  this  proc- 
ess continued  until  by  the  middle  of  December  there 
were  practically  no  strikers  left.  The  morale  of  many 
of  the  men  in  employment  was  low,  however,  by  reason 
of  their  knowing  that  they  were  wanted  in  employment, 
even  if  they  did  not  work  well,  and  efficiency  was 
lowered  because  so  many  men  had  shifted  employment, 
and  there  was  a  considerable  sprinkling  of  new  men. 
It  was  expected  that  in  two  or  three  months  of  the 
new  year  conditions  in  this  respect  would  be  righted 
and  normal  tonnage  production  restored.     The  tonnage 


rate  of  output  at  the  close  of  1919  was  approximately 
80  per  cent  of  capacity. 

In  the  early  weeks  of  the  strike  no  noticeable  shortage 
of  steel  developed,  but  later,  even  as  production  of  steel 
increased,  a  pronounced  shortage  was  evident  in  certain 
lines,  being  most  marked  in  special  grades  of  sheets, 
in  wire  nails  and  some  special  classes  of  wire,  and  in 
hot-  and  cold-rolled  strip  steel.  The  appearance  of  a 
shortage  while  production  was  increasing  was  due  to  the 
exhaustion  of  stocks  in  the  hands  of  jobbers  and  many 
manufacturing  consumers,  and  perhaps  in  i>art  also  to 
an  incease  in  consumptive  requirements. 

Steel  Corporation  Holds  to  March  21  Prices 
IN  Face  of  Premium  Market 

The  United  States  Steel  Corporation  had  accepted 
the  March  21  or  Industrial  Board  steel  prices  for  better 
or  worse.  It  did  not  cut  those  prices  in  May  and  June, 
when  many  mills  were  cutting,  and  later  in  the  year, 
when  many  mills  were  in  favor  of  advancing  prices, 
it  steadfastly  refused  to  advance  its  prices,  booking 
its  regular  customers  for  forward  deliveries  in  the 
usual  manner.  There  developed  a  "premium"  market 
in  many  products,  both  for  prompt  and  in  some  cases, 
for  first-quarter  deliveries,  the  prospect  being  that  as 
production  should  catch  up  with  requirements  the 
premiums  would  gradually  disappear. 

Basis  steel  prices  underwent  only  one  change  in  1919, 
the  reduction  of  March  21.  In  the  second  quarter 
there  was  some  shading  of  the  recognized  prices,  and 
late  in  the  year  premiums  were  obtained  by  many  pro- 
ducers. To  a  large  extent  the  same  producers  figured 
in  each  case. 

The  following  table  shows  the  basis  prices  that  ruled 
from  the  beginning  of  the  year  to  March  21,  and  the 
reduced  prices  that  ruled  from  that  date"",  all  prices 
being  f.o.b.  Pittsburgh: 


Billets,  gross  ion ' $43 

Small  billets,  gross  ton 

Sheet  bars,  gross  ton 

slabs,  gross  ton 

Wire  rods,  gross  ton 

Plates,  lb 

Shapes,  lb 

Merchant  bars,  lb 

Standard  pipe,  from  list 

Wire,  base,  lb 

Wire  nails,  base,  keg 

Black  sheets,  28  gage,  lb 

Galvanized  sheets.  28  gage,  lb 

Blue  annealed  sheets,  10  gage,  lb.  .  . 
Tin  plate,  base  box 


Jan.  1 

Mar.  21 

43   50 

$38   50 

47.00 

42  00 

47  00 

42  00 

46  00 

41.00 

57  00 

52  00 

3  OOe. 

2  65r 

2.80c. 

2.45c. 

2.70c. 

2.35c. 

54^0 

57J% 

3.25c. 

3.0Dc.(a) 

$3.50 

$3. 25(a) 

4.70c. 

4.35c 

6.05c. 

5.70c. 

3  90c. 

3.55c. 

$7.35 

$7  00 

Average  prices  of  pig  iron  delivered  Pittsburgh  were 
as  follows: 

PIC.  IRllN.  PITTSBIRGH 


Bessemer(6) 

Basic(6) 

No.  2  Foundry 

1918 

1919 

1918 

1919 

1918 

1919 

$37   25 
37  25 
37  25 
36   15 
36  20 
36  36 
36  60 
36  60 
36   60 
36  60 
36  60 
36   60 

$33  60 
33   60 
32.54 
29  35 
29   35 
29   35 
29   35 
29   35 
29   35 
29  35 
31    60 
36  57 

$33  95 
33  95 
33  95 
33  95 
33  00 
33    16 
33   40 
33   40 

33  40 

34  40 
34  40 
34.40 

$33   70 

$31.40 
31.40 
31.40 
27.15 
27    15 
27   15 
27    15 
27    15 
27.15 
27.15 
31.56 
35.32 

$33  95 
33  95 
33  95 

33  95 

34  00 
34    16 
34    40 
34    40 

34  40 

35  40 
35   40 
35  40 

$32  40 

32  40 

29   12 

April       

28    15 

Mav    

28   15 

28    15 

.lulv    

28   15 

28    15 

28    15 

28   30 

32    16 

December 

36  86 

$36  67 

$31.11 

$29  26 

$34  45 

$28  35 

(o)  About  Aug.  1  independrnls  advanced  $5  a  ton. 
{h)  As  reported  by  W".  V.  Snyder  &  Co. 
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The  Crude  Petroleum  Industry  in  1919 


By  John  D.  Northrop 

Written  exclusively  for  The  Journal 


THE  year  1918  was  characterized  as  one  in 
which  primary  interest  in  the  petroleum  industry 
was  centered  in  efforts  to  increase  the  production 
of  crude  oil.  In  1919  interest  was  divided  between  ef- 
forts to  outline  and  develop  the  new  fields  opened  in 
consequence  of  that  activity  and  attempts  to  provide 
marketing  and  refining  facilities  to  care  for  the  increas- 
ing output  of  petroleum  obtained. 

The  full  extent  of  the  success  of  these  efforts  will  not 
be  known  for  several  months,  but  sufficient  evidence  is 
already  at  hand  to  warrant  some  estimate  of  its  magni- 
tude. According  to  statistics  of  the  U.  S.  Geological 
Survey,  the  quantity  of  crude  petroleum  marketed  from 
wells  and  field  storage  tanks  in  the  United  States  in  the 
first  ten  months  of  1919  was  313,097,000  bbl.,  an  aver- 
age of  1,030,000  bbl.  every  day  during  the  period  speci- 
fied. Compared  with  an  average  daily  output  of  974,396 
bbl.  during  the  first  ten  months  of  1918,  the  rate  of  pro- 
duction in  1919  was  greater  by  55,604  bbl.,  or  5.7  per 
cent,  which,  if  maintained  to  the  end  of  the  year,  would 
result  in  a  total  output  slightly  in  excess  of  376,000,000 
bbl.  This  quantity  exceeds  that  of  petroleum  marketed 
from  domestic  sources  in  1918  by  more  than  20,000,000 
bbl.  and  establishes  a  new  record  of  magnificent  propor- 
tions for  annual  output  of  petroleum  in  the  United 
States.  The  monthly  record  of  output  from  the  oil 
fields  of  the  country  since  January,  1916,  as  compiled 
by  the  U.  S.  Geological  Survey,  is  shown  in  the  follow- 
ing table: 

PETROLEUM  MARKETED  IN  THE  UNITED  ST.\TES,  JANU.^RY,  1916, 
TO  OCTOBER,    1919,   IN'CI.USIVE 


(Barrels  of  42  Gallons) 


Month  1916 

January 23,180,388 

February 22,7  33,259 

March 25,523,378 

Anril 24,024,080 

May 26,015,903 

June 25,539,910 

July 25,380,269 

August 25,206,940 

September 25,261,015 

October 26,747,762 

November 25, 30 1 ,  342 

December 25,852,912 


1917 

26,333,171 
23,696.107 
27,979.149 
27,104,844 
27.616,740 
27,431,228 
29,079,301 
29,642,662 
29.670.770 
30,418,432 
28,716,464 
27,626,733 


1918 

27,330,178 
25,855,974 
29,664,706 
28,964,963 
30,389,808 
29.853,850 
31,816,744 
30,645,897 
30,436,450 
31,257,761 
29,914,386 
29,796,999 


1919 

30,196,000 
26,910,000 
30,234,000 
29,386,000 
29,985,000 
31,644.000 
33,894,000 
33,862,000 
33,667,000 
33,319,000 


Total  1 2  months 300,767,158     335,315,601     355.927,716 


TotallO  months 249,612,904     207,972,404     296,216,351     W3,097,000 


Daily  average  1 2  months         821,768  918,673 

Daily  average  10  months         821,095 


975,144 


917,672     974,396    1,030,000 


The  demand  for  domestic  crude  petroleum  in  1919 
apparently  lagged  a  little  behind  current  output,  and 
as  a  consequence  moderate  additions  to  stocks  were  made 
in  practically  all  the  major  fields.  During  the  first  ten 
months  of  1919,  about  304,498,000  bbl.  of  domestic  crude 
petroleum  was  delivered  to  refineries  and  other  con- 
sum.ers.  The  average  rate  of  consumption  during  this 
period  was  1,001,600  bbl.'  a  day,  indicating  a  consump- 
tion for  the  entire  year  of  about  365,600,000  bbl,  or 
about  15,000,000  bbl.  less  than  in  1918.  This  decrease 
is  chargeable  wholly  to  fuel  grades  of  crude  oil  that 
were  deprived  of  an  active  market  by  the  sudden  termi- 
nation of  the  war,  in  November,  1918,  and  the  conse- 
quent curtailment  of  both  marine  and  industrial  demand. 
To  be  sure,  tha  market  for  fuel  grades  recovered  to  a 
considerable  extent  its  former  strength  before  the  end 


of  1919.  but  during  the  early  months  of  the  year  fuel 
oil  was  a  drug  on  the  petroleum  market.  The  monthly 
consumption  of  domestic  crude  petroleum  since  January, 
1918,  is  shown  in  the  following  table,  compiled  from 
publications  of  the  U.  S.  Geological  Survey. 

DO.MESTIC  CRTTDE  PETROLEUM  CONSUMED  IN  THE  UNITED 
STATES,  JANUARY,   1918,  TO  OCTOBER,  1919,  INCLUSIVE 


(Barrels  of  42  Gallons) 


Month 


1919 


January.  .                                            ,      . 

20,342.002 

29.281,000 

February 

27,417,100 

27,705,000 

March 

31,149.041 

?8,003,000 

April 

30.605.177 

27,870,000 

Mav 

32,510,772 

30,3,3,000 

.lune 

29,484.459 

27,970,000 

July 

34,551,635 

27,796,000 

August 

52,348,277 

37,488,000 

September 

34,173,280 

33.003,000 

tlctober 

33,096,061 

34,989,000 

November 

32.942, 2ir 

32,822,138 

Totals  12  months 

380,242,153 

Totals  10  months   . 

314,477,804 

304,498,000 

1,041,760 

Daily  average  10  months .^  . 

J, 034,466 

1,001,600 

The  surface  reserve  of  domestic  crude  petroleum  in, 
the  United  States,  exclusive  of  the  working  stocks  of 
those  refiners  who  obtain  their  oil  from  trunk  pipe  lines 
operated  by  unrelated  interests,  amounted,  on  October 
31,  1919,  to  135,461,000  bbl.  Although  this  quantity 
represents  a  net  gain  of  about  8,600,000  bbl.,  or  nearly 
7  per  cent,  since  Jan.  1,  it  is  equivalent  to  less  than 
five  months'  supply  at  the  current  rate  of  consumption, 
and  is  none  too  large  to  serve  as  a  stabilizing  influence 
on  a  mtrket  that  requires  more  than  a  million  barrels 
of  oil  a  day  for  its  .satisfaction.  The  following  table, 
compiled  from  statements  issued  by  the  U.  S.  Geological 
Survey,  shows  the  monthly  fluctuations  in  the  surface 
reserve  of  crude  oil  in  the  United  States  since 
December,  1917: 

STOCKS  OF  DOMESTIC  CRUDE  PETROLEUM  ON  HAND  AT  END  OF 
MONTH,  DECEMBER,  1917,  TO  OCTOBER,  1919,  INCLUSIVE 

(Barrels  of  42  Gallons) 

Month  1918  1919 

December,  1917 146,041,74^  

January 144,029,925  127,777,000 

February 142,468,799  126,982,000 

March 140.984,464  129,213,000 

April 139.344,250  130,729,000 

May 137.423,286  130,321,000 

June 137,792.677  133,995,000 

July  135,057.786  140,093,000 

August 133,353.406  136,467,000 

September 129,618,576  137,131,000 

October      127,780,276  135,461,000 

November 124,752,451  

December (n)  121,727,312  

(f)  Stock  totals  in  1919  include  certain  items  not  accounted  for  in  the  1918 
totals,  and  are.  therefore,  not  directly  comparable.  On  the  basis  of  the  19l6 
figures,  the  stocks  on  hand  Dec.  31,  1918,  amounted  to  1  26,862,000  bbl. 

Outside  the  Rocky  Mountain  field,  where  competition 
in  the  purchase  of  crude  oil  is  practically  non-existent, 
tlie  prevailing  market  for  crude  oil  in  1919  expressed 
in  general  the  normal  operation  of  the  economic  laws 
of  supply  and  demand  and  of  the  survival  of  the  fittest. 
The  persistent  strength  of  high-grade  crudes  in  the  face 
of  increasing  production  was  a  significant  feature  of 
the  industry  in  1919  that  tended  more  than  any  other 
single  factor  to  support  the  confidence  of  the  oil  pro- 
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ducers  in  the  post-war  stability  of  the  petroleum  market 
and  to  provide  incentive  for  the  necessary  expenditure 
of  large  sums  of  money  in  efforts  to  discover  new  sources 
of  petroleum.  Causes  already  indicated  resulted  in  a 
slack  market  for  fuel  grades  of  crude  oil  in  the  early 
months  of  the  year  that  reduced  the  well-quotations  on 
such  grades,  produced  east  of  the  Rocky  Mountains,  to 
pre-war  levels.  In  the  Rocky  Mountain  and  California 
regions  fuel  grades  retained  the  market  position  they 
inherited  from  1918. 

Quotations  in  1919 

Pennsylvania  grade,  the  thermometer  of  the  market 
for  high-grade  crudes,  opened  the  year  at  $4  per  bbl. 
This  quotation  was  maintained  until  Sept.  2,  then  ad- 
advanced  to  $4.25,  on  Nov.  7,  and  to  $5  on  the  last  day 
of  the  year,  a  total  advance  of  $1  over  the  price  pre- 
vailing at  the  first  of  the  year.  The  course  of  North 
Lima  grade,  representative  of  Middle  West  crudes, 
was  generally  parallel,  opening  the  year  at  $2.38  per 
bbl.  This  grade  advanced  to  $2.48  on  Sept.  8  to  $2.73 
on  Nov.  21,  and  to  $2.98  on  Dec.  22.  Mid-continent 
grades,  being  geographically  nearer  the  source  of  much 
new  production  of  high-grade  petroleum  in  central  and 
north  Texas,  moved  more  reluctantly,  but  sustained  a 
substantial  advance  of  25c.,  effective  Nov.  20,  that 
brought  the  closing  quotations  to  $2.50  per  bbl.  Burk- 
burnett  grade  advanced  25c.  above  this  figure,  closing 
at  $2.75,  and  Healdton  advanced  during  the  year  to  $2. 

The  higher-gravity  production  of  the  North  Louisiana 
field  opened  the  year  at  quotations,  varying  with  gravity, 
ranging  from  $2.10  to  $2.25  per  bbl.  and  remained 
stationary  until  Dec.  3,  when  light  grades  advanced 
about  25c.  to  a  closing  range  of  $2.15  to  $2.50.  Fuel 
grades  produced  in  this  field  opened  at  $1.25  per  bbl. 
and  declined  to  $1  on  Feb.  4  and  to  75c.  on  March  24. 
On  Dec.  3,  however,  the  price  was  again  placed  at  $1, 
which  remained  unchanged  to  the  end  of  the  year.  The 
product  of  the  Gulf  fields  opened  the  year  at  $1.80 
per  bbl.,  the  price  at  which  the  market  for  Gulf  crudes 
had  been  stabilized  by  the  Fuel  Administration  in  1918. 
Successive  cuts  of  30c.  on  Jan.  14,  of  25c.  on  Feb.  3  and 
of  25c.  on  March  19,  were  followed  by  an  advance  of 
25c.  on  Dec.  5,  making  the  closing  price  $1.25,  an 
advance  of  25c.  over  the  pre-war  figure. 

Rocky  Mountain  crudes,  which  opened  the  year  at 
prices  ranging  from  a  minimum  of  $1  per  bbl.  for  the 
low-gravity  product  of  the  Warm  Spring  (Wyoming) 
field  to  a  maximum  of  $1.85  per  bbl.  for  the  high- 
gravity,  gasoline-rich  product  of  the  Elk  Basin  and 
Grass  Creek  (Wyoming)  fields,  obtained  recognition  in 
the  autumnal  upswing  of  prices  and  were  favored  with 
general  advances  that  brought  the  closing  quotations  on 
light  grades  to  a  range  of  from   $1.25  to  $2.35. 

California  grades,  which  command  a  market  price  in 
proportion  to  their  specific  gravity,  and  supply  a  market 
that  is  little  influenced  by  conditions  prevailing  in  the 
markets  for  crude  oil  east  of  the  Rocky  Mountains,  made 
one  advance  during  the  year.  This  advance  became  ef- 
fective June  10  and  was  a  graduated  or  3  amounting  to 
Ic.  per  barrel  on  crudes  ranging  up  to  20.9  degrees 
Be.  to  2c.  per  barrel  for  crudes  ranging  between  21  de- 
grees and  21.9  degrees  Be.,  and  so  on  up  to  5c.  per  bbl. 
for  crudes  ranging  above  24  degrees  Be.  inclusive.  Clos- 
ing quotations  on  California  crudes  ranged  from  $1.23 
per  bbl.  for  14-degree  oil  to  $1.62  per  bbl.  for  37.9  de- 
gree oil,  with  a  premium  of  5c  per  bbl.  for  each  full 
degree  increase  above  37.9. 


On  the  basis  of  published  reports  for  ten  months,  the 
distribution  by  major  fields  of  the  estimated  total  out- 
put of  376,000,000  bbl.  of  crude  petroleum  in  the  United 
States  in  1919  is  approximately  as  follows,  final  figures 
for  1918  being  presented  for  comparison: 

DISTRIBUTION   BY  FIELD.S  OF  PETROLEUM  MARKETED  IN  THE 
UNITED  STATES  IN  1918  AND  1919 

( Barrels  of  42  Gallons) 

Field  1918  1919 

Appalaphim 25,401.466  29,964,000 

Lima-Indiana 3.220.722  3.525,000 

Illinois 1 3.365,974  1 2.578,000 

Mid-continent 179,383,098  193.630,000 

Gulf 24.207,620  20.527.000 

Rocky  Mountain 12,808.896  13.599,000 

California 97,531.997  102,f72,00O 

Other 7.943  5,000 


Totals 


355,927,716 


376,000,000 


Unprecedented  Drilling  Operations  in  1919 

The  incentive  provided  by  record  prices  for  high-grade 
crude  oil  at  the  wells,  by  the  relative  abundance  of  semi- 
developed  territory  in  the  newer  oil  fields  of  the  coun- 
try, by  the  greater  abundance  of  untested  territory  of 
prospective  worth,  both  near  to  and  remote  from  proved 
areas;  by  relief  from  the  war-time  stringency  in  drill- 
ing requisites,  and  by  lessened  difficulty  in  obtaining 
labor,  resulted  in  a  campaign  of  activity  in  drilling  in 
1919  that  eclipsed  all  previous  records. 

The  response  of  the  Appalachian  field  to  its  proportion 
of  this  increased  activity  is  indicated  by  a  gain  of  about 
4,500,000  bbl.,  or  17  per  cent,  in  output  of  crude  oil  com- 
pared with  1918.  In  the  older  parts  of  this  classic  field, 
activity  was  necessarily  restricted  to  the  cleaning  and 
redrilling  of  old  wells,  to  the  drilling  here  and  there  of 
locations  abandoned  for  one  reason  or  another  in  the 
heyday  of  the  field's  activity,  and  to  the  thorough  test- 
ing of  acreage  condemned  in  the  early  days  by  test  wells 
that  have  since  proved  inadequate. 

In  western  New  York  wildcat  activity  resulted  in  the 
discovery  of  high-grade  petroleum  in  small  quantities 
in  shallow  wells  near  Jamestown,  Chautauqua  County. 
In  Pennsylvania  no  new  territory  of  consequence  was 
discovered,  but  satisfactory  results  attended  the  inten- 
sive development  of  proved  territory  in  the  southwestern 
part  of  the  state.  Near  McKeesport,  Allegheny  County, 
a  small  but  prolific  gas  field  that  contributed  appreciably 
to  the  fuel  supply  of  the  Pittsburgh  district  was  a  dis- 
covery of  the  early  fall  months.  In  eastern  Ohio  the 
mainstay  of  production  was  the  deep-sand  district'  of 
Hocking  and  Vinton  counties.  A  feature  of  the  year's 
developments  in  eastern  Ohio  was  the  rejuvenation  of 
the  old  Mecca-Belden  district,  in  Chatham  Township. 
Medina  County,  famed  a  generation  ago  for  its  output 
of  high-grade  lubricating  oil.  This  district  supported 
an  active  and  successful  development  in  1919,  and  fur- 
nished a  number  of  wells  with  initial  capacities  rated 
in  excess  of  100  bbl.  each. 

New  Field  in  West  Virginia 

In  West  Virginia,  new  territory  of  promise  for  oil 
production  in  the  Berea  sand  was  opened  by  the  Ohio 
Cities  Gas  Co.,  on  Joe's  Creek,  in  the  Sherman  district, 
Lincoln  County,  and  by  A.  B.  Heck  &  Co.,  on  the  Hess 
farm,  near  Liverpool,  Reedy  district,  Roane  Countj. 
New  territory  of  promise  for  natural  gas  production 
was  discovered  by  the  Big  Marsh  Oil  Co.,  in  Raleigh 
County.  Other  areas  in  which  interest  resulted  in  un- 
usual activity  in  drilling  included  a  Salt-sand  develop- 
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ment  on  Mud  River,  Carrol!  district,  Lincoln  County, 
and  a  promising  extension  of  the  proved  limits  of  Weir- 
sand  production  on  Doctor's  Creek,  Big  Sandy  district, 
Kanawha  County.  The  loss  of  a  string  of  tools  in  the 
hole  resulted  in  the  abandonment  bj'  the  Hope  Natural 
Gas  Co.  of  its  deep  test  on  the  farm  of  I.  N.  Lake, 
twelve  miles  east  of  Fairmont,  Marion  County,  at  a 
depth  of  7,410  ft. 

Kentucky  Increases  Production 

To  Kentuckj'  belongs  the  major  part  of  the  credit  for 
the  increase  in  production  assigned  to  the  Appalachian 
field  in  1919.  The  shallow  depth  at  which  production  of 
oil  is  obtained  in  Kentucky,  the  relatively  low  costs  of 
drilling,  and  the  large  area  of  promising  territory  avail- 
able, provided  a  combination  of  attractive  factors  that 
proved  irresistible  to  petroleum  operators,  and  a  state- 
wide campaign  of  development  and  wildcat  activity  re- 
sulted. In  the  eastern  part  of  the  state,  Lee  County 
supported  the  greatest  activity  and  furnished  a  consider- 
able part  of  the  new  production  from  wells  in  the  big 
Sinking  Creek  and  Beattyville  districts.  In  the  western 
part,  Allen  County  came  into  its  own,  and  highly  suc- 
cessful results  attended  the  expansion  of  development  in 
that  county  to  the  north  into  Warren  and  Barren  coun- 
ties, and  to  the  west  into  Simpson  County.  New  refin- 
eries and  pipe  lines  furnished  a  decided  impetus  to  de- 
velopment in  this  part  of  the  Appalachian  field. 

Tennessee  a  Regular  Producer 

Tennessee  was  a  small  but  regular  contributor  to 
the  petroleum  output  of  the  United  States  in  1919,  from 
wells  in  the  Glenmary  district,  in  Scott  County.  A  few 
wells  of  small  capacity  resulted  from  a  revival  of  ac- 
tivity in  the  old  Jamestown  district,  in  Fentress  County. 
In  the  western  part  of  the  state,  wildcat  tests  yielded 
evidence  of  petroleum  occurrence  sufficient  to  warrant 
the  starting  of  additional  wells  near  Cumberland  Fur- 
nace, in  the  northern  part  of  Dickson  County,  and  on 
Jones  Creek,  in  the  eastern  part  of  the  same  county. 

Revival  in  Lima-Indiana  Field 

The  moderate  increase  in  output  credited  to  the  Lima- 
Indiana  field  in  1919  is  a  consequence  primarily  of  the 
success  that  attended  a  revival  of  activity  in  the  old 
Trenton-rock  fields  in  eastern  Indiana.  F'or  a  number 
of  years  activity  in  these  old  districts  has  been  at  a 
minimum  because  the  small  capacity  of  the  wells  com- 
pleted was  insufficient  to  pay  the  cost  of  drilling  and 
operating  them.  In  the  last  two  years  prices  of  Lima- 
Indiana  crude  have  advanced  to  a  point  at  which  opera- 
tions can  be  conducted  at  a  profit  in  these  districts,  and 
as  a  consequence  much  of  the  area  has  been  re-leased 
and  is  now  under  active  re-development.  The  results 
obtained  in  1919  indicate  that  a  systematic  development 
of  this  old  territory  is  destined  to  be  rewarded  by  the 
discovery  of  sufficient  new  production  in  areas  over- 
looked or  haphazardly  drilled  in  the  earlier  development 
to  repay  amply  the  costs  involved. 

Illinois  Production  Declines  in  1919 

The  proximity  of  Kentucky,  with  its  low  drilling  costs 
and  quick  results,  again  militates  against  Illinois  in  the 
matter  of  drilling  activity,  and  the  output  of  the  oil 
fields  of  the  latter  state  declined  appreciably  below  that 
of  1918.  The  feature  of  the  year's  developments  in  Il- 
linois in  1919  resulted  from  a  deep-test  drilled  by  the 


Ohio  Oil  Co..  in  the  old  Casey-Westfield,  shallow-sand 
district  in  Clark  County,  which  resulted  in  the  discovery 
of  oil  in  commercial  quantities  in  the  Trenton  forma- 
tion at  a  depth  of  2,426  ft.  The  significance  of  this 
discovery  lies  in  the  possibilities  it  indicates  of  deep- 
sand  production  in  other  localities  along  the  great  La 
Salle  anticline,  which  trends  in  a  general  north-south 
direction  across  the  eastern  part  of  Illinois,  and  deter- 
mines the  position  of  the  principal  oil  fields  of  the 
state.  Wildcat  drilling  in  the  southern  part  of  Illinois 
resulted  in  the  discovery  and  partial  development  of  a 
promising  gas  field  near  Ava,  Bradley  Township,  Jack- 
son County. 

Expansion  of  De\'elopment  in  Mid-Continent  Field 

As  contributor  of  more  than  53  per  cent  of  the  crude 
petroleum  produced  in  the  United  States  in  1919,  the 
Mid-Continent  field,  including  all  areas  of  petroleum 
production  in  Kansas,  Oklahoma,  central  and  north 
Texas,  and  north  Louisiana,  was  the  center  of  primary 
interest  in  development  and  wildcat  drilling  in  1919. 
The  gain  of  more  than  14,000,000  bbl.  in  output  in  1919, 
compared  with  1918,  fails  to  indicate  the  full  degree 
of  success  that  attended  and  further  stimulated  this 
activity. 

In  Kansas,  wildcat  drilling  north  of  the  Eldorado- 
Towanda-Elbing  district,  Butler  County,  resulted  in  the 
discovery  of  an  important  source  of  new  production, 
designated  the  Peabody  district,  in  the  southern  part  of 
Marion  Count.v,  and  in  significant  extensions  to  the 
northeast  of  the  proved  area  of  the  Elbing  district, 
which  were  interpreted  as  indicating  that  much  of  the 
territory  between  the  Peabody  and  Elbing  fields  would 
eventually  prove  productive  of  oil.  Development  of  the 
prolific  gas  field,  discovered  in  1918,  near  Elk  City,  along 
the  common  boundary  of  Montgomery  and  Elk  counties, 
was  continued  throughout  1919  with  remarkable  suc- 
cess. The  proved  area  was  extended  materially  and 
the  regularity  with  which  wells  having  initial  capacities 
of  20,000.000  to  90,000,000  cu.ft.  of  gas  a  day  were  com- 
pleted placed  this  district  at  the  head  of  the  gas  fields 
of  the  country  long  before  the  end  of  the  year.  New 
territory  of  promise  for  oil  development  was  indicated 
in  Harvey  County,  west  of  the  Elbing  district,  by  the 
completion,  in  April,  as  a  producing  oil  well,  of  a  wild- 
cat test  drilled  by  the  Big  Harvey  Oil  &  Gas  Co.  on  the 
W^ichensky  farm,  about  seven  miles  northeast  of  New- 
ton. Unusual  activity  prevailed  in  1919  in  the  shallow- 
sand  fields  of  Linn  and  Anderson  counties,  in  the  ex- 
treme eastern  part  of  the  state. 

Oklahoma  Establishes  Record 

In  Oklahoma  a  variety  of  fortuitous  circumstances 
combined  to  bring  about  a  record  output  of  petroleum. 
Chief  among  the  factors  contributing  to  this  end  was 
that  of  deeper  drilling,  which  resulted  in  the  discovery 
of  prolific  sands  and  the  rejuvenation  and  extension  of 
semi-developed  fields  in  Kay,  Osage,  Payne,  Pawnee, 
Okmulgee,  Muskogee,  Noble,  Garfield,  and  Carter  coun- 
ties. In  development  of  this  type,  the  Beggs  district, 
Okmulgee  County,  stood  pre-eminent,  a  2,700-ft.  sand 
discovered  there  early  in  the  year  furnishing  a  succes- 
sion of  large-capacity  wells  reminiscent  of  the  palmy 
days  of  Glenn  and  Gushing.  In  the  matter  of  the  dis- 
covery of  strictly  new  territory  Oklahoma  operators 
were  by  no  means  negligent.  In  the  northern  part  of 
the  state  new  territory  of  promise  for  oil  development 
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was  discovered,  both  in  the  northern  and  the  southern 
parts  of  Creek  County;  west  of  the  Quay  pool,  in  Payne 
County;  near  Wild  Horse,  in  the  northern  part  of  Lin- 
coln County,  and  at  two  or  more  localities  in  the  east- 
ern part  of  Okfu.sl<ee  County.  In  Hughes  County  a 
gas  field  of  promise  was  discovered  south  of  Wetumka. 

In  the  southern  part  of  Oklahoma  a  new  district, 
known  as  the  Hewilt  field,  was  discovered  in  the  south- 
western part  of  Carter  County,  a  few  miles  southeast 
of  the  Healdton  field.  To  the  end  of  the  year  its  boun- 
daries had  not  been  determined.  The  relatively  high 
gravity  of  the  oil  obtained — 34.5  Be. — constituted  an 
important  and  attractive  feature  of  the  discovery.  The 
shallow-sand  field  in  the  eastern  part  of  Stephens  County 
was  actively  developed,  and  the  same  may  be  said  for 
the  Walters  district,  in  southwestern  Stephens  and 
northeastern  Cotton  counties.  The  development  of  this 
latter  district  was  varied  by  the  completion  of  a  number 
of  gas  wells  of  large  initial  capacities.  Near  the  west- 
ern boundary  of  the  state,  small  flows  of  gas  and  en- 
couraging showings  of  oil  were  obtained  in  tests 
drilled  near  Granite,  Greer  County.  Persistent  eff'orts 
to  develop  an  oil  field  near  Cement,  Caddo  County,  re- 
ceived considerable  impetus  as  the  result  of  drilling  in 
that  locality  in  1919. 

The  Boom  in  Texas 

Because  of  the  spectacular  features  connected  with 
it,  the  development  that  took  place  in  1919  in  the  central 
and  north  Texas  field  is  probably  more  widely  known 
that  that  in  any  other  part  of  the  United  States.  Prin- 
cipal" interest  was  centered  in  the  Burkburnett  district, 
in  the  northwestern  part  of  Wichita  County,  in  the 
frenzied  development  of  the  "Townsite  pool,"  discovered 
in  1918,  and,  after  its  discovery,  in  the  equally  frenzied 
development  of  the  so  called  "Burt-Waggoner"  pool,  or 
northwest  extension  of  the  Burkburnett  district,  which 
advanced  the  proved  area  of  the  district  northwestward 
several  miles  to  the  Oklahoma  boundary.  Close  spacing 
of  wells„careless  drilling  and  criminal  disregard  of  the 
elemental  principles  of  oil-field  protection  against  the 
menace  t)f  salt  water  resulted  in  the  practical  exhaus- 
tion of  the  "Townsite  pool"  in  little  more  than  a  year, 
and  darkened  the  prospects  of  the  Burt-Waggoner  pool 
before  it  was  a  month  old.  * 

Material  additions  were  made  in  1919  to  the  proved 
areas  of  the  Ranger  and  the  Duke-Desdemona  districts, 
in  Eastland  County,  and  the  Caddo  and  Breckenridge 
districts,  in  Stephens  County.  New  territory  of  promise 
was  opened  near  Graham,  Young  County,  north  of 
Brownwood,  Brown  County,  and  north  of  the  old  StrawTi 
field,  in  Palo  Pinto  County.  Practically  every  county 
in  western  Texas  received  one  or  more  tests  in  the  course 
of  the  year  or  had  one  or  more  under  way  at  its  close. 
The  enormous  cost  of  completing  3,000  to  4,000-ft.  wells 
in  Eastland  and  adjacent  counties,  together  with  the  un- 
usually rapid  decline  in  the  production  of  those  wells 
after  completion,  tended  to  diminish  materially  the  en- 
thusiasm with  which  oil  operators  welcomed  the  advent 
of  the  new  fields  of  north  Texas  only  a  year  or  two 
years  ago. 

Louisiana  Fields  Expanding 

As  in  many  other  parts  of  the  country,  in  the  north 
Louisiana  field  the  results  of  activity  in  drilling  in 
1919  gave  satisfying  evidence  that  all  the  oil  fields  of 
the  United  States  have  not  yet  been  discovered.  The 
Pine   Island   subdivision   of  the   old   Caddo   district   in 


Caddo  Parish,  opened  in  1917,  continued  to  expand  to- 
ward the  south  and  southeast,  and  the  Bull  Bayou  field, 
along  the  common  boundary  of  De  Soto  and  Red  River 
parishes,  three  miles  south  of  the  Crichton  field,  in  Red 
River  Parish,  opened  near  the  end  of  1918,  proved  to 
be  of  large  areal  extent  and  to  be  prolifically  productive 
of  oil.  A  new  field  of  large  potentialities  for  the  pro- 
duction of  high-grade  oil,  and  of  considerable  signifi- 
cance as  indicating  the  trend  of  future  development, 
was  discovered  near  Homer,  Claiborne  Parish,  in  1919. 
The  discovery  well  drilled  in  Sec.  30,  T.  21  N..  R.  7  W., 
Louisiana  Meridian,  by  the  Consolidated-Progressive 
Oil  Co.,  was  completed  late  in  January,  as  a  2,500  bbl. 
producer  from  a  sand  reached  at  a  depth  of  about  1,400 
ft.  Subsequent  developments  revealed  the  presence  of 
a  more  prolific  sand  at  a  depth  of  2,000  ft.,  capable  of 
supplying  wells  an  initial  production  at  the  rate  of  20,- 
000  bbl.  of  oil  a  day,  and  characterized  the  field  as  one 
of  the  most  remarkable  sources  of  light-oil  production 
ever  discovered  in  post-Carboniferous  strata. 

Gulf  Field  Production  Disclosed  in  1919 

The  diminished  output  of  the  Gulf  field  in  1919,  com- 
pared with  1918,  may  be  accounted  for  largely  by  the 
declining  market  for  fuel  grades  of  crude  oil,  to  which 
reference  has  already  been  made.  Aside  from  the  Goose 
Creek  pool,  in  Harris  County,  Tex.,  where  submerged 
land  in  Tabbs  Bay  yielded  wells  of  large  initial  capacity, 
and  from  the  old  Spindletop  pool,  in  Jefi'erson  County, 
Tex.,  where  a  wildcat  test  on  the  southeast  flank  of  the 
mound  indicated  the  possibility  of  a  2,000-ft.  extension 
of  productive  territory,  the  routine  operations  in  the 
established  salt-dome  pools  of  coastal  Texas  and  Louisi- 
ana failed  to  provide  results  of  especial  interest. 

Substantial  progress  was  made  in  delimiting  the  pro- 
ductive acreage  of  the  West  Columbia  pool,  in  Brazoria 
County,  Tex.,  and  the  Hull  pool,  in  Liberty  County,  Tex., 
that  were  discovered  in  1918.  Both  of  these  pools  con- 
tributed materially  to  the  output  of  crude  oil  credited 
to  the  Gulf  field  in  1919.  Developments  at  Barbers  Hill, 
Chambers  County,  Tex.,  another  discovery  of  1918,  were 
attended  with  indifferent  results,  but  increased  slightly 
the  small  number  of  productive  oil  wells  in  that  pool. 
A  new  pool  was  opened  in  April  by  the  Gulf  Production 
Co.  at  Blue  Ridge,  Harris  County,  Tex.,  fifteen  miles 
southwest  of  Houston,  but  litigation  over  titles  pre- 
vented the  completion  of  additional  wells  in  that  lo- 
cality in  1919.  Additional  wells  completed  in  the  Houma 
district,  Terrebonne  Parish,  La.,  added  materially 
to  the  supply  of  natural  gas  in  that  district,  the  piping 
of  which  to  New  Orleans  was  delayed  by  litigation. 

Development  in  Wyoming 

The  moderate  gain  in  production  credited  to  the  Rocky 
Mountain  field  in  1919  may  be  ascribed  entirely  to  Wy- 
oming, as  the  oil  fields  in  Colorado  pursued  their  normal 
course,  undisturbed  by  any  unusual  activity,  and  the 
extensive  campaign  of  wildcat  drilling  in  the  latter 
state  failed  to  discover  new  sources  of  oil  production. 
The  gain  in  Wyoming  was  due  to  inci-eased  facilities 
for  marketing  the  output  of  fields  already  under  de- 
velopment, rather  than  to  the  opening  of  any  new  fields 
of  consequence.  Development  ol  the  Lance  Creek  field, 
in  Niobrara  County,  was  stimulated  by  the  completion 
of  the  Illinois  Pipe  Line  Co.'s  pipe  line  from  that  field 
to  Lusk,  and  development  of  the  Lost  Soldier-Mahoney 
district  was  similarly  assisted  by  the  completion  of  the 
same  company's  line  from  that  district  to  Fort  Steele. 


January  17,  1920 


Engineering  and   Mining   Journal 


133 


New  refineries  of  small  capacity  began  operations  dur- 
ing the  year  at  Glenrock,  adjacent  to  the  Big  Muddy 
field,  in  Converse  County,  and  at  Riverton,  jFremont 
County,  the  plant  at  the  latter  place  obtaining  its  supply 
of  crude  oil  by  tank  car  from  the  Landar  district. 
Strictly  new  oil  territory  discovered  in  Wyoming  in 
1919  includes  the  Crystal  Creek  black-oil  field,  about 
twenty  miles  north  of  Greybuil,  in  Big  Horn  County, 
and  the  Osage  light-oil  field,  in  Weston  County.  Sub- 
stantial and  highly  satisfactory  progress  was  made  in 
1919  in  the  development  of  the  Rock  River  field,  in 
Albany  County,  and  the  Maverick  Springs  field,  in  Fre- 
mont County,  both  discoveries  credited  to  earlier  years. 
Additional  gas  wells  were  drilled  in  1919  in  the  Hidden 
Dome  district,  in  Washakie  County,  and  in  the  Poison 
Spider  district,  Natrona  County. 

The  Year  in  Colorado  and  Montana 

In  Routt  County,  Col.,  a  gas  well  of  large  open-flow 
capacity  was  completed  in  the  fall  of  1919  on  the  Wil- 
liams dome,  near  Steamboat  Springs.  Late  in  1919  in- 
centive for  further  quest  for  oil  in  Montana  was  pro- 
vided by  the  completion  of  an  oil  well  of  small  capacity 
in  Devils  Basin,  Mu.sselshell  County,  about  eighteen 
miles  north  of  Roundup.  This  is  the  first  successful 
oil  well  completed  in  Montana  outside  the  Montana  end 
of  the  Elk  Basin  field  on  the  common  boundary  between 
Park  County,  Wyo.,  and  Carbon  County,  Mont. 

California  Records  Increase 

The  increased  yield  credited  to  California  in  1919  is 
again  assigned  primarily  to  the  relatively  new  Monte- 
bello  district,  in  Los  Angeles  County,  though  certain  of 
the  older  fields  are  entitled  to  a  share  in  the  credit.  The 
outstanding  feature  of  oil-field  development  in  Cali- 
fornia in  1919  included  in  the  San  Joaquin  Valley  di- 
vision, the  drilling  of  many  productive  oil  wells  and  of 
two  gas  wells  of  phenomenal  capacities  on  state  school 
lands  in  the  heart  of  the  Naval  Petroleum  Reserve  in 
the  Elk  Hills,  Midway  district,  and  the  encouraging 
results  of  efforts  to  extend  the  proved  limits  of  the  old 
Kern  River  field  toward  the  northeast.  In  the  coastal 
division  the  scarcity  of  drilling  activity  was  perhaps 
more  significant  than  any  result  obtained.  In  the  south- 
ern division  the  feature  of  paramount  importance  was 
the  opening  of  new  territory  of  high  prospective  value 
for  petroleum  in  the  east  end  of  the  La  Habra  Valley, 
Orange  County,  several  miles  east  of  the  proved  limits 
of  the  Whittier-Fullerton  district.  In  this  new  territory 
interest  was  divided  in  1919  between  the  Yorba-Linda 
district,  four  miles  east  of  the  old  Olinda  field,  where 
two  wells  of  excellent  capacity  confirmed  the  value  of 
the  discovery  in  well  No.  1,  completed  in  that  locality 
by  the  Standard  Oil  Co.  of  California  in  October,  1918, 
and  the  Placentia  district,  three  miles  to  the  west,  where, 
after  several  years  of  effort,  the  Union  Oil  Co.  finally 
succeeded  in  completing  its  test  on  the  Chapman  ranch 
as  an  oil  well  credited  with  an  initial  capacity  of  4,000 
bbl.  at  a  depth  of  2,969  ft.  Unusual  difficulties  in  drill- 
ing prevented  the  completion  of  other  wells,  started  in 
the  vicinity  of  the  properties  mentioned,  in  1919. 


Coniagas  Mines,  Ltd. 

Report  of   the   Coniagas   Mines,   Ltd.,   for   the   year 

ended  Oct.  31,   1919,  states  that  71,743.8  tons  of  ore 

was  milled,  or  an  average  of  4.14  tons  per  stamp,  as 

compared  with   68,597   tons,   averaging   3.38   tons   per 


stamp,  for  the  previous  year.  Mill  heads  for  the  year 
averaged  13.07  oz.  per  ton.  Shipments  of  high  grade 
concentrates  amounted  to  322.83  tons,  dry  weight,  of 
an  average  value  of  2,067.38  oz.  silver  per  ton. 

The  Callow  flotation  plant,  to  which  a  third  unit  was 
added,  ^during  the  year  treated  all  tailings  from  the 
concentrating  mill,  and  all  re-ground  sand  from  the 
tailings  pile.  An  extraction  of  65.99  per  cent  was 
accomplished,  leaving  a  tailing  of  1.38  oz.  silver  to  go 
to  waste.  Sh'pments  of  flotation  concentrates  amounted 
to  630.44  tons,  dry  weight,  averaging  335.27  oz.  per  ton. 

Re-treatment  of  sand  tailings  from  the  tailings  pile 
was  carried  on  during  the  year,  with  the  exception  of 
the  months  of  January,  February,  March,  and  April, 
when  the  severity  of  the  weather  made  the  cost  prohibi- 
tive. Tonnage  re-ground  and  re-treated  amounted  to 
20,683  tons,  from  which  an  average  of  1.89  oz.  silver 
per  ton  was  recovered.  The  total  tonnage  re-treated 
to  date  amounts  to  42,569.9  tons,  leaving  a  balance  of 
134,430  tons,  containing  436,897  oz.  of  silver.  In 
addition,  there  are  40,000  tons  of  slime  tailings  con- 
taining 240,000  oz.  of  silver. 

Development  work  was  confined  to  the  following  of 
stringers  of  ore  on  all  levels,  driving  of  crosscuts 
through  small  unexplored  areas,  and  following  known 
veins  be!ow  the  fault  zone.  A  large  tonnage  of  low- 
grade  milling  ore  was  developed,  with  occasional  patches 
of  high  grade  ore.  The  reserve  of  broken  ore  on 
stulls  in  the  mine  has  been  decreased  by  8,153  tons.  It 
is  estimated  that  the  present  reserve  is  sufficient  to 
keep  the  concentrating  mill  in  operation  at  its  present 
capacity  for  about  one  year.  Development  work  dur- 
ing the  year  included  1,024  ft.  of  drifting,  329  ft.  of 
crosscutting,  29  ft.  of  winzing,  and  252  ft.  of  raising 
or  a  total  of  1,634  ft. 

Shipments  of  high  grade  ore  amounted  to  13.84  tons, 
dry  weight,  averaging  3,051.93  oz.  silver  per  ton,  and 
containing  a  total  of  42,116.67  oz.  silver.  Concentrates 
shipped  amounted  to  953.3  tons,  containing  898,150.63 
oz.  silver. 

The  average  price  realized  by  the  company  for  silver 
sold  during  the  year  was  $1.06  per  oz.,  as  compared 
with  94.14c.  per  oz.  for  the  previous  year.  The  total 
shipments  of  silver  from  the  company's  property,  to 
Oct.  31,  1919,  aggregate  27,194,528  oz. 

The  ore  was  mined  and  concentrated  during  the 
last  year  at  a  net  cost  of  34.94c.  per  oz.  silver,  as 
compared  with  33.87c.  per  oz.  silver  during  the  pre- 
vious year.  This  cost  includes  all  overhead  expenses, 
royalties  and  other  general  expenses,  but  excludes  the 
cost  of  smelting,  refining,  shipping,  and  marketing, 
which  amount  to  7.45c.  per  oz.  silver,  as  ^:ompared  with 
7.98c.  per  oz.  silver  for  the  preceding  year,  and  in- 
cludes a  War-Profits  Tax  estimated  at  $26,559.25.  •  The 
average  cost  per  oz.  of  silver  produced  during  the  past 
thirteen  years,  including  all  charges  above  mentioned, 
has  been  16.94c.  per  oz.  silver. 

In  the  yeac  ended  Oct.  31,  the  following  dividends, 
amounting  to  7]  per  cent,  were  paid:  No.  43,  Feb.  1, 
1919;  No.  44,  May  1,  1919;  No.  45,  Aug.  ^,  1919; 
amounting  to  $100,000  each.  A  dividend  of  2i  per 
cent  was  declared  payable  on  Nov.  1,  1919.  These  dis- 
bursements make  a  total  distribution  to  the  shareholders 
to  date  of  $9,640,000,  of  which  $7,600,000,  or  190  per 
cent  of  capital,  was  paid  as  dividends,  and  $2,040,000, 
or  51  per  cent  of  capital,  was  paid  as  bonuses. 
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Mining  Dividends 


THE  tables  which  follow  show  the  dividends  paid 
in  1918,  1919,  and  to  date  by  the  principal  mining, 
metallurgical,  and  holding  companies  of  America 
that  have  paid  dividends  since  1914,  except  those  which 
do  not  make  public  reports. 

The  total  paid  by  United  States  mining  and  metal- 


lurgical   companies   was    $97,769,971,   compared   with 
$168,925,566  in   1918. 

Dividends  paid  by  mining  companies  in  Canada,  Mex- 
ico, Central  and  South  America  also  showed  a  decrease; 
1918  payments  being  $16,619,824,  against  $20,789,271 
in  1918. 


DIVIDENDS  OF  MINING  AND  METALLURGICAL  COMPANIES  IN  THE  UNITED  STATES 


Company  Name  Situation 

Ahmeek,  c Mich. 

Alaska  Goldficlds Alas. 

Alaska  Mexican,  g Alas. 

Alaska  Treadwell,  g Alas. 

Alaska  United,  g Alas. 

AUouez,  c Mich. 

Am.  Mineral  Prod Wash. 


Shares 
Issued 
200.000 
250,000 
180,000 
200,000 
180,200 
100,000 
1,500,000 
609,980 
500,000 
97,381 
31,884 
193,120 
96,560 
2,331,250 
200,000 
2,000,000 
265,000 


Am.  Sm.  &  Ref.,  com U.  S.-Mex. 

Am.  Sm.  &  Ref.,  pf U.  S.-Mex. 

Am.  Smelters,  pf.  A V.S. 

Am.  Smelters,  pf.  B U.  S. 

Am.  Zinc,  Lead  &  Sni U.  S. 

Am.  Zinc,  Lead  &  Sm.,  pfd. . .  .  U.  S. 

Anaconda,  c.  s.  z Mont. 

Argonaut,  g Gal. 

Arizona  Binchamton,  c Ariz. 

Arizona  Commercial,  c Ariz. 

Arizona  Copper,  pf .  (a) Ariz. 

Arizona  Copper,  com. Ariz.  1.519,896 

.\riz.  Silver  Mines Nev.  450,000 

Arizona  United,  c Ariz.  2.500,000 

Atolia,  tung Cal.  1 00,000 

Barnes-King,  g Mont.  400.000 

Big  Creek  Leasing,  1.  s Ida.  5,000 

BigFourExplor Utah  400.000 

Bingham  .Mines,  c Utah  150.000 

Bingham-New  Haven,  (c) Utah  228,690 

Boss,  g Nev.  408.500 

Brunswick,  g Cal.  395.287 

Bunker  Hill,  Con.,  g Cal.  200(000 

Bunker  Hill  &Sull.,l.s Ida.  327,000 

Butte-.\lex  Scott,  c Mont.  79,311 

Butte-BulUvhacker,  c Mont.  1,000,000 

Butte  Cop.  &  Zinc Mont.  600,0.10 

Butto  &  Superior,  z Mont.  290, 1  84 

Caledonia,  Is Ida.  2.605.000 

Calumet  &  .\rizona,c Ariz.  642.521 

Calumet  &  Hecia,  c Mich.  100,000 

CampBird.g.s Colo.  1.100,051 

Camp  Bird,  pfd Colo.  649,625 

Cardiff,  Is Utah  500.000 

Centennial,  c Mich.  90,000 

Centennial-Eur.,  I.s.g.c Utah  100,000 

Center  Creek,  l.z Mo.  100.000 

Central  Eureka,  g Cal.  392,616 

Cerro Gordo, z.1.8 Cal.  1,000.000 

Champion,  c Mich.  1 00,000 

Chief  Con.,  s.g.I Utah  884.232 

Chino,  c N  M.  869,980 

Coahuila.l.z .' Mo.  300,000 

Colo.  Gold  Dredging Colo.  100.000 

Columhu.s  Rexall.  l.s Utah  586.342 

Commercial Ore.  1,641.000 

Cons.  Ariz.  Smelting,  c Ariz.  1,663,000 

Con.Interstate-Callahan,  2..  .  .  Ida.  323.303 

Continental,  Z.I Mo.  22,000 

Copper Range.c Mich.  395.000 

CressonCons.,g Colo.  1,220,000 

Daly Utah  1 50,000 

DalyJudgc,8.1.((i) Utah  300.000 

Da\-isDalv.  c Mont.  600,000 

Derry Ranch, g Colo.  1.000 

Dr.  .lack  Pot,  K Colo.  ,843,342 

Dragon  Con Utah  ,875,000 

DuluthA  Utah  Div,  1.8 Utah  50,000 

Dunkin,  g Colo.  200,000 

Eagle  &  Blue  Bell,  g.s.l Utah  893. 1 46 

EastButte.c Mont.  420,731 

Eastern  Talc Vt.  69,696 

Electric  Point,  1 Wash.  793.750 

Elko  Prince,  g.s Nev.  1108,566 

ElktonCon..B Colo.  2,500.000 

EmpircCopper Utah  1,000,000 

Ernestine,  K.3.  (A) N.  M.  300,000 

Kair\'iew  Round  Mountain,  g. .  Nev.  963,471 

Farncomh  Hill  Gold  Dredg.  .  .  Colo.  300.000 

Federal  M.&Sm., pfd Ida.  119,861 

First  Nat.  Cop Cal.  600,000 

Gemini,  g.s Utah  5.000 

Golcorda,  K Ariz.  850,000 

GoIdKing,K Colo.  1,000.000 

Golden  Cycle,  g Colo.  1,500.000 

Goldfield  Con.,  g Nev.  3. 559, 1 48 

GoodSiiringsAnchor.l.z Nev.  550,000 

GrandCnntrnl.g Utah  500,000 

GrandGulch I Utah  239.845 

Granite.g Alas.  430.000 

Granite.K :  Colo.  1,650,000 

Hamburg,  K.S.I Nev.  1,000 

Hecla.l.s Ida.  1,000.000 

Homestake,  g S.  D.  25 1 . 1 60 

Horn  Silver  Min.,  s.c.z.l Utah  400.000 

Horn  Silver  Mines  (i) Utah  400,000 


Total 
to  Date 


,000    ■ 

250 

381 

000 
,270 

ooa 

000 
678 
386 
950 
647 
,060 
,161 
,125 
,000 
000 
,000 
,949 
165 
500 
,000 
500 
000 
500 
000 
000 
,494 
955 
315 
000 
250 

019(17) 
000 
orjO 
258 


$11,850. 

428, 

3,507 

15,785, 

2,045 

2.850, 

60, 

43,415, 

68,796, 

13,549, 

17,853, 

1,495, 

1,705, 

165,448, 

1,930, 

200, 

1,219, 

2,605, 

22,263, 

13, 

100, 

5,654, 

380, 

12, 

50, 

675, 

960, 

93, 

203, 

931 

23,231, 

1,054, 

25, 

300, 

16,940, 

4,073.856 

43.060,183 

151,750,000 

9,185,498 

1,828,890 

725,000 

360,000 

4,150,000 

655,000 

938,102 

299,375 

25,250,261 

1,517,825 

29,012.982 

150,000 

775,000(p) 

14,659 

165,805 

498.900 

6,966.082 

638,000(/) 

26,408,204 

8,735,162 

3,112,500 

1,155,000 

750,000 

235,000 

141,698 

1  50,000 

10.000 

55,000 

1,250,406 

1,673,194 

125,156 

301,625 

360,284 

3,579,465 

830,000 

130,000 

153,715 

63,000 

15,213,837 

660,000 

2,460,000 

170,000 

1.417.319 

■)..'58.500 

29,177,790 

169,285 

1,810.250 

67.157 

17.200 

369.000 

7.855.000 

42,547,924 

5.682,000 

80.000 


. Latest- 
Date 
Dec.  '19 
Jan.  '17 
Nov.  '  1 5 
May  '16 
Feb.  '16 
Mar.  '19 
Oct.  '18 
Dec.  '19 
Dec.  '19 
Oct.  '19 
Oct.  '19 
May  '  1 7 
Nov.  '  1 9 
Nov.  '  1 9 
Dec 


Jan 

Oct 

Nov. 

Aug. 

Dec. 

July 

Dec. 

Nov. 

Jan. 

June 

.'Jept. 

Dec. 

Feb. 

Sept. 

Sept. 

Dec. 

.\pr. 

Oct. 

Julv 

Sept. '17 

Dec.  '19 

Dec.  '19 

Dec.  '19 

Nov.  '  1 5 

July  '19 

Oct. 

Dec 


19 
19 
'18 
'19 
'19 
'19 
•17 
•18 
'19 
'18 
•16 
•19 
•15 
•18 
'15 
'16 
'19 
'16 
'17 
18 


'18 
'18 


Apr.  '15 


Apr 
Dec 
Jan. 
Dec 
Nov 
Dec 
Nov. '17 
Feb.  '16 
Jan  '19 
Nov.  '17 
Dec    '18 


Oct. 
Jan,  '18 
Dec.  '19 
Dec.  '19 
Oct.   '19 


'15 
'19 


Dec. 
Dec. 
Oct.  '18 
Jan.  '17 
Oct.  '18 
Mar. '15 
Aug.  '16 
Sept. '19 
Dec.  '19 
Oct.  '19 
Dec.  '19 
S.iit.'19 
May  '15 
Jan.  '18 
July  '15 
19 


Nov. 

Oct. 

Dec. 

Feb 

Mar. 

Dec. 

Nov. 

Dec.  '19 

Dec.  ^19 

.Vug. 

Dee. 

Dec 

May 

Mar. 

Apr 

Dec. 

Sept. '19 

Julv   '16 

Dec        18 


'18 
'19 
'19 
'17 
15 
15 


Amoxint 
$1.00 
.  10 
.10 
.50 
.30 
00 
.10 
I  00 
1.75 
1.50 
1  25 
1  00 
1  50 
1  00 
.05 
.10 
.50 


.18 
.03 
.01 
.50 
05 
.50 
.05 
.25 
.20 
.03 

at 

02J 
50 
10  50 
01 
50 
1  25 
01 
50 

5  00 
24 

.18 
.20 
I  00 
1  00 
05 
03 
05 

6  40 
.06) 

75 

05 

I  00 

00) 

021 

05 

75 

.50 

.50 

.10 

.10 

.35 

50 

7.50 

.01 

.01 

.04 

.07J 

.05 

.50 

10 

OJ 

OH 

.02 

.05 

.10 

.02 

OJ 

50 

15 

5  00 

.10 

.01 

.03 

.05 

.01 

.02 

.03 

.02 

.01 

.01 

.15 

.50 

05 

05 


January  17,  1920 


Engineering  and   Mining   Journal 


135 


DIVIDENDS  OF  MINING  AND  METALLURGICAL  COMPANIES  IN  THE  UNITED  STATES— Continued 


Dividends  Paid 


Compaoy  Name 


Situation 


Inspiration,  c Ariz. 

Intern'l  Nickel,  com U  S.-Can. 

Intern'l  Nickel,  pf U.  S.-Can. 

Iowa,  g.s.l Colo. 

Iowa-Tiger,  g.s.l Colo. 

Iron  Blossom,  s.l.g Utah 

Iron  Cap,  c Ariz. 

Iron  Cap.  pfd.,  c Ariz. 

Iron  Silver,  s.l.g Colo. 

Isabella  Mines,   g.s Colo. 

Isle  Royale,  c Mich. 

Jamison,  g Cal. 

Jim  Butler Tonopah,  g.s Nev. 

Joplin  Ore  &  Spelter Mo. 

JudgeMin.  &  Sm.  <m) Utah 

Jumbo  Ext.,  g.s Nev. 

Kendall,  g Mont. 

Kennecott  Copper,  c 

Knob  Hill,  g Wash. 

Lake  View,  z Utah 

Liberty  Bell,  g Colo. 

Linden,  z Wis 

Little  Bell.  I.s Utah 

Loon  Lake,  e Wash. 

Lower  iMammoth,  g.s.c Utah    ' 

Magma,  c Ariz. 

Mammoth,  g.s.c Utah 

Mary  McKinney,  g Colo. 

Mary  Murphy,  g Colo. 

Mass  Con.,  c Mich. 

May  Day.  g.s.l Utah 

Miami,  c Ariz. 

MogoIIon  Mines,  g.s N.  M. 

Mohawk,  c Mich. 

Moscow  M.  &  M.,  g.s.c.z Utah 

Mountain  King Cal. 

National  Zinc  and  Lead,  l.z Mo. 

Nevada  Con.,  c Nev. 

Nevada  Packard,  g Nev. 

Nevada  Wonder,  g.s Nev. 

New  Cornelia,  c Ariz. 

New  Idria,  q Cal. 

New  Jersey  Zinc U.S. 

North  Butte,  c Mont. 

North  Star,  g Cal. 

Oaks  Co.,  pfd N.  M. 

Old  Dominion  Co.,  c Ariz. 

OldDominionM.  &Sm.,  c(p)..  Ariz. 

Ontario  Silver  Min Utah 

Optimo,  z Wis. 

Oroville  Dredging,  g Cal. 

Osceola,  c Mich. 

Pacific  Gold Utah 

Pacific  Mines Cal. 

Parrot,  c Mont, 

Phelps-Dodge U.S. 

Pittsburph-Idaho.  I Ida. 

Plymouth,  g Cal. 

Portland,  g Colo. 

Prince  Con.,  l.s Utah 

Quincy Mich. 

Ray  Con.,  c Ariz. 

Reorg.  Booth,  g Nev. 

Rescuf  Eula,  g.s Nev. 

Rico-Wellington,  l.z.c Colo. 

Richmond , Ida. 

Rochester,  g Nev. 

St.  Joseph,  1 Mo. 

Seven  Troughs  Coalition,  g Nev. 

Shannon,  c.. Ariz. 

Shattuck  Arizona,  c Ariz. 

Silver  King  Coalition,  l.s Utah 

Silver KingCon., l.s Utah 

Socorro,  g N.  M. 

South  Hecla Ida. 

Star  Cons.,  s.l Colo. 

Stewart,  s.l Ida. 

Stratton's  Ind.,g Colo. 

Success,  z Ida. 

Superior  &  Pitts,  C Ariz. 

Superior,  c Mich. 

Tamarack  &  Custer Ida. 

Tennessee,  c Tenn. 

Tennessee  Cop.  &Chem Tenn. 

Tintir  Standard,  l.s Utah 

Tom  Reed,  g Ariz. 

Tomboy,  g.s Colo. 

Tonopah-Bflmont.s.g Nev. 

Tonopah  Ext,,  g.s Nev. 

Tonopah  Mining,  g.s Nev. 

Trimountain,  c Mich. 

Union  Con.,  s Nev 

United(CripCk.);g Colo. 

United  Copper Wash. 

United  Eastern,  g A'iz. 

United  Globe,  c \riz. 

U.S.Sm.,Ref.&Min U.S.-Mex. 

U.S.Sm.,Ref.&  Min.,pfd U  S.-Mex. 

United  Verde,  c.  .-. Ariz. 

United  Verde  Ext.,  c Ariz. 

Utah  Apex,  c. . '. Utah 

Utah  Con.,  c Utah 

Utah  Copper,  c Utah 

Utah  Leasing Utah 

Utah  Metal  &  Tunnel Utah 

Vindicator  Con.,  g , . , .  Colo. 


Shares 

Par 

Per 

Per 

Total 

. Latest . 

Issued 

Value 

Share 

Total 

Share 

Total 

to  Date 

Date 

Amount 

1.181.967 

$20 

$8  00 

$9,455,736 

$6.50 

$7,682,787 

$33,073,868 

Oct.   '19 

$1.50 

1,673.384 

25 

4   00 

6,693,536 

50 

836.692 

53,113.676 

Mar  '19 

.50 

89.126 

100 

6.00 

534,756 

6  00 

534.756 

7,486,470 

Nov  '19 

1    50 

1,666.667 

1 

.02 

33,333 

.004 

8.333 

378,499 

Oct    '19 

.004 

3.000 

1 

25,179 

Dec    '15 

1.00 

1,000.000 

.10 

.074 

75,000 

.074 

75,000 

3,250.000 

Dec.  '19 

.02 

142,106 

10 

543.310 

.50 

72.942 

960.564 

Feb.  '19 

.25 

(o) 

36.389 

July  -17 

.35 

500,000 

20 

5,250.000 

Dec.  '17 

10 

2,528.331 

1 

742,500 

Dec.   '16 

01 

150,000 

25 

1.50 

375,000 

1.00 

150,000 

2,025,000 

Sept.  'IV 

.50 

390.000 

10 

386.100 

Dec.   '15 

.01 

1.718.021 

1 

17 

292,063 

1,151.074 

.\uc.  '18 

.07 

2.000.000 

1 

63.000 

Julv   '16 

.044 

480.000 

1 

.50 

240,000 

.124 

60,000 

2,370.000 

Apr.    '19 

.12 

1,550,000 

1 

687,158 

June  '16 

.05 

500.000 

5 

(/)  1,555,000 

Apr.  '16 

.10 

2,787.059 

4  00 

11,148,148 

2.00 

5,574,120 

47,928.224 

Dec.  '19 

.50 

993,834 

' 

99,815 

July   '17 

.004 

1,050.000 

.05 

125.000 

.01 

133.560 

5 

.30 

400,668 

.05 

66,778 

2,660.959 

Sept. '19 

.02 

1.020 

10 

1  1.220 

Dec.  '15 

3.00 

300,000 

1 

90.000 

Apr.   '16 

.05 

1. 461. 685 

.25 

43.352 

Sept. '17 

.01 

1,000,000 

1 

67.000 

Dec.  '15 

.01 

240.000 

5 

1    50 

360,000 

.50 

120.000 

1,704.000 

Jan.    '19 

.50 

400.000 

.10 

2.820.000 

Xov   '17 

.  10 

1.309.252 

1 

1,182,398 

Oct.    '16 

.01 

370.000 

5 

93,106 

Ma5i'16 

.07 

97.317 

25 

486,585 

Nov. '17 

1.00 

800.000 

.25 

300,000 

Dec.  '16 

.02 

747,114 

5 

4  50 

3.362,013 

2  50 

1,867,785 

21,462.829 

Nov. '19 

.50 

355.682 

5 

53.352 

Oct.    '15 

.05 

100.000 

25 

10.66 

1,000,000 

5.00 

500,000 

9,125.000 

Nov. -19 

1.00 

900.000 

1 

108.000 

AuE.  '17 

.02 

598,340 

1 

17,950 

Apr.   '16 

.03 

500.000 

1 

210.000 

May  '17 

.02 

1,999.457 

5 

3.25 

6,498,236 

1   50 

2,999,188 

45,269.027 

Dec.  '19 

.374 

1.164.492 

1 

.02} 

29.700 

.02 

23,290 

110.627 

Apr.  '19 

.02 

1.408,240 

1 

.20 

281.694 

05 

70,423 

1,549.005 

May  '19 

.05 

1,800.000 

5 

.25 

450.000 

450.000 

Nov. '18 

.25 

100.000 

5 

1    50 

150.000 

.25 

25.000 

2,705,000 

Jan.    '19 

.25 

350.000 

100 

20  00 

7.000.000 

20  00 

7.000.000 

<s) 

Dec.   '19 

2.00 

430.000 

15 

1    00 

430.000 

14,657,000 

Oct.    '18 

.25 

250,000 

10 

.40 

100,000 

.40 

100,000 

5,537,040 

June  '19 

.40 

1,690 

10 

634 

Apr.    '17 

.  17i 

297.071 

25 

4  00 

1,188.284 

14,405,260(9) 

Dec.  '18 

1.00 

162,000 

25 

8,424.000 

Dec.  '16 

3.50 

150,000 

1    00 

1  50,000 

.50 

75,000 

15.187.500 

Jan.    '19 

.50 

545 

ioo 

43.960 

Sept. '15 

10.00 

686.538 

4  86 

48 

329,540 

48 

329,540 

1,894.895 

Dec.   '19 

.  12 

96,150 

25 

8  00 

769,200 

3.00 

288.450 

17,660,225 

Dec.    '19 

1.00 

400.000 

10 

02 

8.000 

16.000 

June  '18 

.01 

642.000 

1 

276.060 

Dec.   '16 

.01 

229.850 

10 

7.871,839 

July   '15 

1.63 

450.000 

100 

22  00 

9.900,000 

15   50 

6,975,000 

91,571.000 

Oct.    '19 

2.50 

817.692 

1 

361.359 

Apr.    '17 
July    '19 

.03 

240.000 

4   86 

48 

117.040 

48 

117,040 

700.240 

.24 

3,000.001 

1 

.10 

300,000 

08 

240.000 

11.497.080 

Ort.    '19 

.02 

1,000,000 

2 

575,000 

Nov.  '  1  7 

.024 

110,000 

25 

8  50 

935,000 

4.00 

440.000 

26,892,500 

Dec.  '19 

1. 00 

1,577,179 

10 

3.25 

5,125,832 

.   2.00 

3.154.356 

23,835.440 

Dec.  '19 

.50 

1,000,000 

1 

.05 

50,000 

400,000 

May  '19 

.05 

1,478,910 

1 

35,539 

June  '17 

.024 

1,000,000 

.10 

39,600 

July  '17 

840.000 

1 

.01 

8,400 

92,400 

Oct.   '18 

01 

2,000,000 

.04 

80,000 

80,000 

Oct.    '18 

.02 

1,409,466 

10 

2  00 

2,818.932 

1    05 

1,550,414 

23,094,030 

Dec.  '19 

.25 

1,445,077 

1 

252,572 

Apr.  '16 

.024 

300,000 

10 

1,425,000 

Nov.  '17 

.25 

350.000 

10 

2.00 

700.000 

1    25 

437,500 

7,525,000 

Oct.   '19 

.25 

1,250,000 

5 

.15 

182.415 

15,198.560 

Jan.   '18 

15 

850,537 

1 

.10 

70.000 

1,562,705 

Apr.  '18 

10 

377,342 

5 

252,666 

Oct.    '16 

.05 

263,000 

1 

.15 

39.450 

78,888 

Sept. -19 

.15 

100,000 

1 

100.000 

June  '17 

.20 

1,238.262 

I 

,012,314 

Dec.   '15 

05 

1,000,000 

.30 

(s) 

J:in.    '16 

.  16 

1,500.000 

1 

1,125.000 

July    '16 

.03 

1.499,792 

10 

10,318.569 

Dec.   '15 

.38 

100,000 

25 

200,000 

Apr.   '17 

1.00 

1,776,288 

1 

12 

266,439 

.03 

53,288 

515,118 

Dec.   '19 

.03 

200,000 

25 

5,206,250 

Apr.   '16 

.75 

794,065 

1    00 

392,817 

392,817 

May  '18 

1.00 

1,167,500 

.01 

.26 

317,169 

400.410 

Dec.  '19 

.  10 

909,555 

1 

.04 

36,382 

.24 

218,923 

2.755.952 

Dec.  '19 

.02 

310,000 

4.66 

.12 

37.665 

4.126,140 

June  '18 

12 

1,500,000 

1 

.35 

525.009 

25 

375,000 

10.0't3,063 

Oct.    '19 

.05 

1,282,801 

1 

.05 

64,.  40 

.30 

384,840 

2.561.400 

Dec.   '19 

10 

1,000,000 

1 

.374 

3-'5,00O 

.30 

300,000 

I4.875.00O 

Oct,    '19 

.15 

100,000 

25 

5.00 

500,000 

1.950,000 

May  '18 

5.00 

200.000 

1 

.20 

40.000 

40.000 

July   '18 

.05 

4,000,000 

520.385 

Dec.  '17 

01 

1,000,000 

1 

150.000 

Oct.    '17 

01 

1,363,000 

I 

.62 

845,060 

.66 

899.580 

2.153.540 

Oct.    '19 

07 

23,000 

100 

4.255.000 

Dec.  '16 

22  00 

351,115 

50 

5.00 

1,755.575 

5.25 

1.843,354 

13.035.529 

Oct.    '19 

1    50 

486,350 

50 

3  50 

1.702.225 

3  50 

l,702,'25 

23,179,042 

Oct.    '19 

.87! 

300,000 

18   50 

5.550.000 

9   00 

2,700,000 

(s) 

Dec.  '19 

1    50 

1,050,000 

.50 

4,50 

3.675.000 

2    25 

2,362,500 

9,050.000 

Nnv.  '19 

50 

528,200 

5 

.50 

464.100 

1,122,425 

Nov.  '  1 8 

.25 

300.000 

5 

1    25 

375.000 

11,700,000 

Sept.  '18 

.25 

1.624,490 

10 

10  00 

16.244.900 

6   00 

9.746,940 

101,762,723 

Dec.  '19 

1    50 

250,000 

.10 

.09 

22,500 

95.000 

Nov.  '  1 8 

.02 

691,588 

1 

895.734 

Dec.   '17 

.30 

1,500,000 

1 

.04 

60.000 

.04 

60.000 

3,832,500 

Oct.    '19 

.01 
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DIVIDENDS  OF  MINING  AND  METALLURGICAL  COMPANIES  IN  TlIE  UNITED  STATES— Continued 


Dividends  Paid  - 


Shares 

Company  Name               Situation  Issued 

Warrior  Copper,  pfd Ariz.  68,nno 

Wasp  No.  2,  g S.  D.  500,000 

Wellington,  E Colo.  1 .000,000 

West  End  Con.,  s Nev.  1,788,486 

Wo.itern  Development,  pfd..  .  .  Colo.  50,000 

Western  Utah,  c Utah  2,496,500 

White  Pine,  pfd.,  c Mich.  24,000 

Wilhert,  Is Utah  1,000,000 

Wolverine  &  Ariz.,  c Ariz.  118,575 

Wolverine,  c Mich.  60,000 

Yak,  S.I Colo.  1,000,000 

Yellow  Aster,  g Cal.  1,079,750 

Yellow  Pine,  z.l.s Nev.  1 ,000,000 

YukonGold,g Alas.  3,500,000 

Totals 


Par 
Value 

$10 


10 


Per 
Share 


$0.20 

.20 

2.00 

.07i 


.25 
4.00 


.30 
.05 


Total 


$200,000 

357,698 

100,000 

18,724 


29,668 
240,000 


300,000 
175,000 


Per 
Share 


$0.  10 
.10 


2.50 


Total 


$100,000 
178,850 


150,000 


150,000 


$168,925,566 


Total 
to  Date 

$47,600 

664,466 

1,950.000 

1,251.940 

100,000 

18.724 

125,051 

100,000 

83.072 

10,320,000 

3,477,685 

1,245.789 

2,503,008 

9,858,110 


$97,769,971     $1,678,414,176 


Date 
Dec.  '17 
Apr.  '17 
Jan.  '19 
Dec.  '19 
Dec.  '18 
Feb.  '18 
Apr.  '17 
Nov.  '17 
July  '18 
Oct.  '19 
Sept. '17 
July  '17 
Dec.  '19 
June  '18 


Amount 
.70 
.03 
.10 
.05 
.50 
.07i 


.01 
.25 
.50 
.07 
.05 
.06 
.02} 


CANADIAN,  MEXICAN,  .SOUTH  AND  CENTRAL  AMERICAN  MINING  COMPANIES 


Dividends  Paid 


.Shares 

Company  Name                Situation  Issued 

Aladdin  Cobalt Ont.  500,000 

Amparo,g.s Mex.  2,000,000 

Asbestos  Corpn Que.  30.000 

Asbestos  Corpn.,  pfd Que.  40,000 

Beaver  Con.,  s Ont.  2,000,000 

Belmont  Surf.  Inlet,  g B.C.  2.500,000 

Buena  Tierra,  s.l Mex.  3  30, 000 

^Butters'  Salvador,  g C.  A.  I  50,000 

ICaribou  Cobalt,  s Ont.  1,000,000 

Cerro  de  Pasco,  c Peru  898,229 

Coniagas,  s Ont.  800,000 

Con.  M.  &S.  ofCan B.C.  419.098 

Crown  Reserve,  8 Ont.  1,768,814 

Dome  Mines,  s Ont.  400, 000 

E10ro,g.s Mex.  1,147,500 

El  Rayo,  g.s Mex.  260,000 

Esperanza,  s.g Mex.  455,000 

Florence  Silver B.C.  1,100,000 

Granby,  s.l.c B.C.  1  50.004 

Greene  Cananea,  c Mex.  500,000 

Greene  Con.,  (n) Mex.  1,000,000 

Hedley  Gold B.C.  240.000 

Hollinger,  g Ont.  4,920.000 

Howe  Sound,  c B.C.  1,984,150 

Kerr  Lake Ont.  600,000 

Lake  Shore,  s Ont.  2,000,000 

La  Rose  Mines,  s  (r) Ont.  1,500,000 

Le  Roi  No.  2,  g B.  C.  1  20,000 

Lucky  Tiger-Com.,  g Mex.  715,337 

Mclntyre  Porcupine,  s Ont.  3.640,283 

McK.-Dar.  Sav.,  s Ont.  2,247,592 

Mexico  Mines  of  El  Oro,  g.s.  .  .   Mex.  180,000 

JMin.Corp.ofCan,,s Ont.  1,500,050 

N.  Y.  &  Hond.  Ros.,  s.g C.  A.  200.000 

Nipissing,  s Ont.  1,200,000 

No.  Am.  Magnesite Que.  1,866 

Penn  Canadian,  s Ont.  1,349,705 

Peterson  Lake,  s Ont.  2,401,820 

Porcupine-Crown,  g Ont.  2,000,000 

Rambler-Cariboo,  e B.  C.  1,750,000 

Right  of  Way  Mines,  s Ont.  1,685,500 

►Santa Gertrudis, g.s Mex.  1,500,000 

Seneca-Superior,  s Ont.  478.884 

Standard  s.l B.C.  2,000,000 

Temiskaming.s Ont.  2,500,000 

Tough-Oakes,  g Ont.  53 1 ,  500 

Townsite  Extension,  8 Ont.  150,000 

Tretheway,  s Ont.  1,000,000 

Utica  Mines,  1 B.  C.  1,600,000 


Par  Per 

Value  Share 


$0   15 
3!  50 


5.00 

,62! 

2.50' 


24 
.48 

10   00 
8  00 

60 
25 
15 

1  00 
.05 

02 

1.10 
10 
12 

3  36 
.811 

2  00 
1    50 

.03 


86  24 

03 
85 


Totals. 


Total 

$3o6,bo6 

'  140,000 


4,393,353 

500.000 

1,047,744 


278,843 
'  218,400 

1,500,042 
4,000,000 

108,000 
1,230,000 
297,624 
600,000 
100,000 
30,000 

■  '786,870 
362,528 
269.724 
612.350 

1,333,792 
400.000 

1,800,000 

40,491 


364.500 

75,000 

$20,789,271 


Per 

Shar- 

$0  18 

3  75 

4  50 


4.00 

.50 

2.50 


.24 


.20 

.35 

.20 

1.50 

.05 


1.62 
10 
12 

4  32 
.37! 

2  00 

1  50 


.01 
.48 


.05 


Total 

to  Date 

$48,000 

3,312.178 

112.500 

480.000 

650,000 

250.000 

150.380 

4,138,050 

175,000 

14,662,396 

9,640,000 

6,041.849 

6,190,849 

I,500s000 

9,504,945 

967.223 

12,435,798 

35,300 

10,339.385 

16,497,155 

15,544,400 

2,459,520 

11,146,000 

594,456 

8,910,000 

200,000 

7,505,410 

2,075,103 

6,146,199 

1,448,612 

5,685,671 

5,950.223 

4,876,756 

5,190,000 

20,340,000 

69,042 

256,444 

504.?82 

840,000 

440,000 

577,469 

4,186,647 

1,579,817 

2,700.000 

2,059,156 

398.625 

18.000 

1,211,998 

64,000 


$16,619,824   $210,218,948 


Total 

$360,000 

180,000 

2  50, 000 


3,592,909 

400,000 

1,047,744 


278,843 


35,300 
552,500 
750,000 

48,000 

1,722,000 

396,832 

900,000  (A) 

100,000 


1,158,846 
354,028 
269,724 
784,080 
622,518 
200,000 

1,800,000 


17,500 
729,000 


50,000 


Date 
Feb.  ' 
Nov.  ' 
Oct.   ' 
Oct.   ' 
Apr.  ' 
July  ' 
Feb.  ' 
Oct.   ' 
Apr.  ' 
Dec.  ' 
Nov.  • 
Oct.  ' 
Jan.   * 
June  * 
Oct. 
Dec. 
Aug. 
.Apr. 
Mav 
Feb. 
.\pr. 
Jane 
Dec. 
Oct. 
Sept. 
Oct. 
Apr. 
Mar. 
Dec. 
.\ug. 
Oct. 
Dec. 
Sept 
Oct. 
Oct. 
Oct. 
May 
Jan. 
July 
Feb. 
Mar. 
Julv 
Dec. 

Oct. 
Jan. 
Jan. 
Oct. 
Jan. 
Sept, 


•  Latest  - 


17 
19 
19 
19 
16 
19 
15 
16 
'17 
'19 
19 
19 
17 
•17 
19 
'15 
18 
•19 
'19 
•19 
'17 
'19 
'19 
•19 
•19 
19 
•18 
•17 
•19 
•19 
'19 
'19 
•19 
19 
•19 
•17 
•18 
•17 
•17 
'19 
'17 
'19 
16 
'17 
'18 
•17 
'17 
'19 
.'17 


Amount 
$0  096 
05 
1  25 
I   50 
.05 
.03 
.24 
.24 
.05 
1.00 
.12i 
.62J 
.OS 
.25 
.24 
.10 
.24 

.01} 
1.25 
1.50 
1.00 
.10 
.05 
.05 
1.00  (A  I 
.025 
.02 
.24 
.30 
.05 
.03 
.96 
.12} 
.50 
.25 
5.00 
.03 
OIJ 
.03 
.01 
.00} 
.24 
.05 
.05 
.03 
.12} 
.12 
.05 
.02 


HOLDING  COMPANIES 


Amalgamated,  c Mont. 

California  Expl 

Exploration  Co Mex. 

General  Development U.S. 

Gui;Renheiiii  Expl U.S. 

Old  Ooniinif-n  (holding)  ((/)....  Ariz. 

St    Marv'.s  Min.Land.  . Mich. 

White  Knob  C.  &  D.,  pfd 

jYukon-.'Maska  Trust 

Totals 


1,538,879 
231.617 
750.000 
120,000 
833,732 
293,353 
160.000 
■•00,000 
03,433 


$100 
2 
2 
25 
25 
25 
25 
10 


SO  12 
2.75 


5  00 

.20 
4  00. 


$90,000 
330,000 


800,000 

40,000 

813,732 

$2,073,732 


$0  24 
.18 


00 
.20 

00 


$56,278 
135,000 


640,000 
40,000 
813,732 


$103,444,983 

196,973 

1.845,000 

4,853,917 

34,036,783(0 

(9) 
12.000.000 
350,000 
3,051,495 


$1,685,010       $159,779,151 


Auk.  '  I  5 
Oct.  '19 
Mar.  '19 
Sept.  '18 
Apr.  '16 
Dec.  '16 
Dec  '19 
Nov.  '  1 9 
Dec.  '19 


$3  71 

.12 

.18 

.75 

11.85 

3.50 

2.00 

.05 

1    00 


(.i)  Two  classes,    (r)  Takenovcrby  Utah  Metal  and  Tunnel  Co.    (./)  Liquid.ation  dividend  of  $10. 50  per  share  in  1916is»ncluded.    (rt  Includes  return  of  capital; 

propcrtv  sold  to  Tonopah  Placers  Co.  (/)  I  ncludesliciuidat  ion  payment  (i;)  Heorganizedas  Judge  Mining  and  Smelting  Co.  ih)  .-Vbsorbed  by  Mogollon  Mines  C  o.  m 
11915.  (i)  Reorganization  of  Horn  Silver  Mining  Co     (A)  Distributed  $1  persharcon  account  of  capitalonSept.  22,  1919.    (()  Liquidationjiayment  of  $1 1.85  per  share 

in  191 5  is  included,  (m)  Successor  of  Dalv-Judge  Mining  Co.  (n)  Taken  over  in  1917  by  Greene  Cananea.  (ol  Called  for  redemption  Nov.  15,  1917.  <i>)  Dissolved 
lin  March.  1917;  succeeded  by  Old  Dominion  Co.  iq)  Old  Dominion  Co.  (holding)  isincludedin  thelist  of  operatingconipanicsbeginning  1917,asithas  obsorbed  the 
I  Old  Dominion  Copper  Mining  and  Smelting  Co.  Tol.il  dividends  to  date"  include  payments  by  the  Old  Dominion  Co  ,  before  the  absorption,  (r)  La  Rose  C  onsoli- 
'  dated  was  dissolved  in  1918;  assets  transferred  to  La  Rose  Mines,  Ltd     (s)  Not  reported. 


As  most  mines  are  producers  of  two  or  more 
metals,  no  attempt  is  made  to  classify  them  as  cop- 
per producers,  lead  producers,  etc.  Also,  it  is  diffi- 
cult to  make  a  precise  geographical  distribution,  and 
companies  such  as  the  American  Smelting  and  Refin- 


ing Co.,  which  have  properties  in  two  countries, 
are  therefore  listed  under  United  States  for  con- 
venience. The  year  marks  the  effect  of  major  con- 
ditions over  which  the  industry  had  little  control 
but  which  operated  to  reduce  dividends. 


January  17,  1920 
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Mining  Stocks  and  Bonds  in  1919 


The  accompanying  tables,  compiled  from  "The  An- 
nahst,"  show  the  quotations  and  transactions  on  the 
New  York  and  Boston  Stock  Exchanges  and  those  of 
the  more  important  mining  stocks  on  tlie  New  York 
Cui-b. 

With  reference  to  the  table  of  Curb  quotations,  it 
should  be  noted  that  these  are  not  official.     On  the 


New  York  Stock  Exchange  every  precaution  is  taken 
to  insure  that  quotations  are  authentic ;  on  the  Curb, 
however,  there  are  no  restrictions  whatever,  and 
anyone  can  make  prices  and  have  them  recorded  in 
the  published  lists.  It  is,  therefore,  impossible  to 
vouch  for  the  trustworthiness  of  the  prices,  and  they 
are  printed  merely  as  a  matter  of  record. 


MINING  STOCK.S  l)N  THE  NEW  YORK  STOCK  EXCHANGE 


Company 

Aliiska  Gold  Mines  (d) 

Alaska  Juneau  Gold  Mining  (d) 

American  .Smelting  A  Refining  Co. 
American  Smelting  &  Refining  Co.  pf 

American  .Smelters  pf .  A 

American  Smelters  pf .  B 

Amer.  Zinc,  Lead  &  Smelt,  (b) 

.\mer.  Zinc,  Lead  &  Smelt,  pf.  (b) 

.\naconda  Copper  Mining  Co.  (a) 

Batopilas  Mining  (c) 

Bet  hleliem  Steel  Co 

Hethlehem  Steel,  Class  B,  com 

Bet  hlelleni  Steel  Co.  pf 

Bi-thleliem  .Steel,  8%  pf  

Butte  .S:  Superior  (d)  -    .  - 
Butte  Copper  &  Zinc  (e) 
Calumet  &  .\rizona  (d) .  - 

Cerro  de  Pasco  (g) 

Chile  Copper  (b) 

Chino  Copper  (e) 

C'olorado  Fuel  and  Iron.  . 
Con.  Inter.  Callahan  (d) 

Dome  .Mines  (d)    

Federal  Min.  &  .Smelt 

Federal  Min.  &  Smelt,  pf 

General  Chemical  Co 

General  Chemical  Co.  pf 

Granby  Consolidated 

Great  Northern,  ctfs.  for  ore  prop 

G.-eene  Cananea 

Homestake  Mining 

Inspiration  Con.  Cop.  (c) 

I  nternational  .\ickel  v.  tr.  ctfs.  (f) 

J  nternat  ional  Nickel  pf .  (f ) 

Kennecott  Copper  (g) 

Lackawanna  .Steel  Co 

Miami  Copper  (e) 

National  Lead  Co 

National  Lead  Co.  pf -. 

Nevada  Con.  Copper  Co.  (e) 

t  )ntario  Silver  Mining 

Pittsburgh  Steel  pf 

Quicksilver 

Quicksilver  pf 

Ray  Consolidated  Copper  (d) . . . 
Republic  Iron  and  .Steel  Co. 
Republic  Iron  and  Steel  Co..  pf . 

.St.  Joseph  Lead  (d) 

.shattuck  .Arizona  Copper  (d) 

Sloss-.Sheffield  Steel  and  Iron 

.Sloss-Sheffield  Steel  and  Iron  pf . 
Tennessee  Cop.  &  Chem.  f g) . . 

I'nited  Alloy  .Steel  (gi 

V.  S.  Smelt.,  Ref.  &  Mia.  (al  . 
r.  S.  Smelt.,  Ref.  &  Min.  pf.  (a) 

U.  S.  Steel  Corporation 

U.  S.  Steel  Corporation  pf 

I'tah  Copper  (d)    

Vanadium  Corpn 

^'ulcan  Detinning 

Vulcan  Detinning  pf 

Highest  and  lowest  prices  of  the  year  are 
stock  reduced  from  SlOO  to  $25  in  1916;  in  1917, 


1917- 

High 
UJ 

81 
l!2s 

I17i  (h) 
102i 
991 

4ii 

721 


.515 

156    th) 
135 
101} 
52  i 


41 

271 

63i 

58 

21 

243 

26! 

54? 
250 
113 

92J 

3Sk 

47 
131J  (h) 

665 
471 
108 

m 

103i 

43! 

63i 
114 

2?! 

102* 

3 

4J 
32) 
94.i 

105; 

29J 
74J 
99 
19} 

m 

67i 

52  i 
1365 
121i 
118S 


Low 

1 

H 
671 
99j 
90j 
'Ml 
10} 
39} 
5U 

2i 
B6i 
66} 
84 
93 
12} 


Hi 

35} 
29J 

6} 
8i 

2S 
153 
100 

65 

22i 

34 

89 

38 

24} 

92 

26 

68 

25 

371 

99 

16 
31 

87 


19} 
60 
.S9 

15 
33} 
8Si 
11 
341 
40 
43  i 
79i 
1U2J 

70; 


10}       6 
24}      20 
based  usually  on  sales  of 
oting  trust  certificates 


High 

51 

3} 

94i 

llOJ 

96 

21i 
53} 
74} 

96 
94 
94 
106} 
33} 
12} 
71 
39 
24 
47} 
54} 
13 
15 
15 
44} 
185 
103i 
86 
34} 
581 
95 
58} 
35 
98 
411 
911 
33} 
69} 
105} 
21} 
13 


102} 

18! 

71i 
931 
21 
44} 

47! 
116} 
113i 

9:) 

10} 
42 


-1918- 


Low 

U 

14 

73 

103 

89 

11 

381 

59 

60 
59! 
84 
96} 
16} 
5} 
61 
29! 
14} 
31} 
343 

n 

6 
9 

27 

165 
99! 
74 
25} 
38} 
68 
41* 

27 
88} 
29 
65} 
22} 
43} 
99! 
16} 
41 
90 


92} 

13 
39 
81 
125 
36} 
36 
42} 
86} 
108 
711 

7! 


First 

u 

76} 
104} 
93 

12} 
42 
60} 

1} 
611 
61} 
90} 
104} 
19 

6 
61} 
34 
18} 
33} 
36} 

8} 
11} 
10 
.38} 
170 
1021 
79 
31} 
45 
94 
461 
32} 
97} 
32} 
671 
23} 
6.H 
107 
17} 

7} 
90} 


21} 

74! 
101 
13} 
13 
50 
88 
13} 
38} 
45} 
451 
951 
113^ 
■  74} 
62 
12 
40 


High 
41 
31 

89! 
109i 
94} 

29 
65 
77i 
2} 

107} 

112 

108 

116 
37} 
17 
86} 
67} 
29} 
50J 
56 
23 
161 
23} 
48} 

203 

108 
80 
52} 
47} 

100 
68} 
33} 
97} 
43 

107}- 
32} 
94} 

112 
21} 
11} 
99} 


27} 
145 
106} 
17 
191 
89 
97} 
171 
58} 
78} 
50 
11.5} 
117} 
97} 
62 
29} 
95 


-Range  Year  1919- 


Date  Low  Date 

June  15  1}  Dec.  19 

July  14  1}  Jan.   3 

July  16  61}  Dec.  1 

July  17  94  Dec.  29 

June  12  791  Dec.  16 


14 


14 


100  shares,     (a)  Par  S50.     (b)  Par  S25. 
were  exchanged  for  stock,     (g)  No  par 


July  14 
July  24 
July  16 
May  12 
July  15 
Oct.  23 
July  21 
.Sept.  30 
July  14 
Oct.  6 
July  24 
July  11 
Jul 
July  16 
July  14 
Oct 
May  12 
July  15 
July  14 
Nov.  7 
Feb.  14 
Jan.  3 
July  10 
July  14 
Feb.  26 
July  16 
June  26 
May  28 
July  15 
Nov.  1 
July  17 
Oct.  23 
July  18 
July  17 
Nov.  5 
May    14 


July  17 

Nov.  1 
July  28 
July  14 
July  35 
Nov.  3 
July  2 
May  5 
July  28 
Nov.  25 
May  12 
July  14 
July  17 
July  16 
Dec.  11 
Oct.  23 
Oct.  23 
(c)  Par  $20.  (d) 
value,  (h)  Ex-d; 


11 
40 
54i 

u 

55} 
55} 
90 
1011 

16} 

5}  ■ 
56} 
31 
16! 
32} 
34} 

5i 
10} 

9 
25 
163} 
98} 
47} 
31} 
32} 
60 
42} 
20} 
90 
27} 
62} 
21 
64 
102 
13} 

5} 
90} 


19 

71} 
100 

12} 

10 

46} 

85 
9} 

37} 

43} 

45 

88} 
111} 

65} 

54} 

12 

40 
Par  $10. 
ividend. 


Jan.  31 
Jan.  21 
Nov.  29 
Jan.  20 
Jan.  20 
Jan.  21 
Dec.  20 
Jan.  22 
Feb.  15 
Feb.  20 
Mar.  15 
Jan.  22 
Dec.  1 
Feb.  6 
Feb.  10 
.\pr.  9 
Jan.  31 
Dec.  10 
Dec.  15 
Feb.  15 
Dec.  24 
Dec.  16 
Jan.  2 
Dec.  2 
Oct.  14 
Feb.  6 
Dec.  15 
Oct.  17 
Nov.  29 
Jan.  21 
Nov.  29 
Jan.  11 
Sept.  8 
Nov.  28 
Mar.  18 
Jan.  16 


Mar.  4 
Feb.  18 
Jan.  13 
Dec.  12 
Feb.  19 
Feb.  10 
Mar.  11 
Dec.  1 
Jan.  11 
Jan.  21 
Jan.  10 
Feb.  10 
Dec.  12 
Feb.  7 
Dec.  12 
Jan.  6 
Jan.  28 
(e)Par$5.  (f) 


Last 

II 

2} 

69} 

97} 

79} 

18} 
57 
63! 
II 
94} 
97! 
951 

112 
26! 
8! 
67} 
59} 
19} 
38} 
421 
18} 
13} 
10 
26} 

188 

100 
52 
38} 
36 
73 
601 
24} 
90 
29} 
87} 
24} 
821 

109} 

15 

9 

90} 


21} 
122} 
106 
14} 
11} 
73} 
94 
101 
52} 
75 
47} 
106} 
113! 
76} 
55} 
20} 
90 
Par  val 


Total 

Sales 

258  ,620 

577  ,320 

2,028,680 

43,150 

6,860 

421,575 

60 ,200 

2  ,476  ,470 

112,470 

75 ,100 

7,900,410 

12,567 

84 ,093 

799 ,500 

924,315 

50  ,300 

1,198,430 

1 ,399 ,675 

559,750 

522 .710 

439,150 

237  ,970 

21,800 

60 ,970 

7,242 

3,362 

62 ,500 

1 ,460  ,740 

188 ,925 

5,200 

1 ,743 ,825 

2,341,552 

3,025 

1 ,453 ,809 

1,341,160 

301 ,254 

354  ,606 

7,987 

220 ,920 

265 ,000 

6,325 


535 ,936 

3 ,816 ,050 

45,200 

70  ,5.50 

137 ,400 

501,120 

4,530 

903 ,700 

587 ,520 

554,150 

18,830 

32  ,.570 ,470 

183 ,095 

1,155,230 

57 ,400 

24  ,385 

2,880 

ue  of  common 


Conii^ny 


High 


.Alaska  Brit.  Columbia 2 

,\mer.  .Mines 1} 

Ainer.  Tin  &  Tungsten , 13-16 

.\rizona  .Silver 2} 

.\tlanta *6 

.\rizona  Binghamton 1} 

.\rizona  Butte "82 

.\ustin  .\mazon 1 

Belcher  Divide '52 

Belcher  Ext '84 


Big  Ledge . 
Bingham  Mines.  .  .  , 
Bisbee  Cop 
Boston  &  Montana 
Booth .    . 
Butte  &  N.  Y 
Buffalo  Mines 
Butte-Detroit     ... 
Calumet  &  Jerome . 
Canada  Copper . . .  . 

Caledonia 

Cashboy 

Carson  Gold  Hill 


H 

10} 

I 

•95 

•36 


2} 
•46 
•15} 
3« 


.MINING  STOCKS  ON  THE  .NEW  YORK  CURB— 1919 

lrf>\v  Last  Sales                Company  High 

•.33  15-16  43,852  Cerbat  S.  M.  &  M 51 

9-16  1  251  ,928  Cerro  Gordo t 

i  7-16  278  ,.500  Con.  Virginia  Silver 9} 

5-16  2  .na  .700  Con.  .\rizona  Smelt  1  J, 

•2  '2}  1,758,700  Cons.  Cop.  Mines  8! 

•56  58  28 ,850  Cresson  Gold 5} 

•36  '40  170  ,,5.50  Denbigh j 

!  1  1.400  Diride  Charter  .  -28 

•18  '28  1,120,800  Divide  Ext  3} 

•20  '46  1,063,900  Divide  ,Syn.,  Nev  '20 

}  S  882,6.50  Dolores 3 

iqt  101  100  EI  .Salv.ador.  5; 

}  I  4  „S00  Eureka  Croesus  2} 

•42  '71  1,723,300  First  Nat.  Cop  2} 

•  4     .         '5}  488 ,050  Florence  Silver  •SO 

1  i  .39,985  Gadsden 6} 

S  !  20 ,800  Golden  Gate  4} 

2  3  267,700  Goldfield  Cons  ^26 

I  A  445,975  Goldfield  Dev  "20 

S  1}  .570,2,50  Goldfield  Florence  *75 

•27  ^32  795 ,950  Goldfield  Merger            .  •  8 

•  5  •  7  752 ,400  Goldfield  Silver  Pick •         •  8* 

32}  36  5,985  Golden  Rule i 


Last 


Sales 


1 

3! 

264 ,300 

} 

i 

50,000 

2} 

8 

40,910 

H 

301,560 

4} 

4 

208 ,325 

1} 

2 

479 ,050 

•20 

64  ,700 

•12 

•21 

283,000 

T5 

IH 

1 ,293 ,530 

•15 

•16 

177,750 

2} 

2} 

12 ,000 

1} 

3} 

643,100 

r 

1} 

875 ,966 

n 

*J 

65 ,655 

"50 

•75 

190  ,595 

u 

1 

2! 

u 

139,060 
772  ,360 

•10 

•10 

841,900 

■10 

•12} 

2,747,700 

'35 

•68 

487 ,350 

■  3 

•  3! 

311,780 

'  5 

•  5} 

64 ,600 

i 

1 

63,000 
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NEW   YORK  CURB— CONTINUED 


MINING  STOCKS  ON  BOSTON  EXCHANGE 


Company 

Hasbrouck  Divide 

Hecla  Min 

Howe  Sound 

Iron  Blossom 

Jerome  Verde 

Jim  Butler 

Jumbo  Extension 

Kerr  Lake 

La  Rose  Cons 

Liberty  Bell  Divide 

Louisiana  Cons 

Magma  Chief 

Magma  Copper 

Mason  Valley 

Marsh  Mining. .  . 

McNamara  Min 

McKiuley-Darragh "75 


High 

*47 
fit 

i 

.      Mo 

•IG 


41 
*46 


Mother  Lode . 
Mother  Lode,  new. 
Mohican  Copper , , . 
Nut.  Tin  Corp 
Nevada  Divide 


•48 
6i 

A 

lOi 

•24 


Nipissing  Mines 15 

Nixon  Nevada 

N.  y.  &  Honduras 

Oliio  Copper 

Ophir  Silver ■. 

Hand  Mines 

Ray  Hercules 

Red  Warrior 

Rochester,  Mines 

San  Toy 

Seven  Metals 

Seneca  Copper 

Silver  King  Divide 

Silver  King  Arizona . .  . , 
So.  Amer.  Gold*  Plat. 
.Simon  Silver  Lead, 


•48 
14 
« 
li 
41 
3i 
i 
•32 
•12 

2s' 

•37 

IJ 

14i 

n 

Stewart ^34 


Silver  Pick. 
Standard  Silver  Lead . 

Success  Mining 

Tenn.  Copper,  rta 

Tonopah  Belmont.  . 

Tonopah  Divide 

'i'onopuh  Ext 

Tonopah  Mining 

Tonopah  Midway 

Tuolumne  Copper.. . . 

Tri-Bullion 

United  Copper 

United  Eastern 

United  Verde  Ext 

United  Zinc 

United  Gold  Mines. 


•14 


n 

4 

I2J 

3J 

4i 

'60 

U 

i 

I 

Si 

47 

J 

9} 

Victory  Divide *5S 

West  End  Cons 3 

West  End  Extension *7 

White  Knob  pf IJ 

White  Caps  Extension . .  *7 

White  Caps '35 

Wilbert.Min 13J 

Wilson  Silver  Mines ' 1} 

Yukon  Gold  Mines 2} 

•cents  per  share. 


Low 

•11 

U 

M 

i 

H 

•10 

•  5 

H 

•1.5 
•10 

•30 

22 

2 

•12 

•32 

•46 

•30 

3i 

A 

I 

•  7 
8i 

•15 

lOJ 

i 

1 

40i 

a 
i 

•18 

•  7 

1 

12* 
•6! 

7« 
34 
•13 

•  4 

i 

•  2 

i 

2i 
2i 

2i 
•21 

H 

i 

i 

2} 

31J 

} 

•12 
1 

•2 

4 

•8 
5 

JL 
I 

1 


Last 


Sales 


•13 

876,850 

■m 

277  ,;65 

4i 

3,500 

A 

25,810 

i 

30^00 

'21 

36U,650 

•  7 

395  ,400 

4i 

44  ,800 

i 

173 ,800 

•47 

1,332,000 

i 

314  ,600 

'30 

1,075,600 

33 

38,450 

3 

89,260 

•31 

1,509,150 

•58 

3,012,600 

•68 

433 ,200 

•44 

285,900 

5! 

44,180 

A 

3,100 

lOi 

617,940 

■23 

44,700 

12i 

324  ,200 

•20 

748,100 

12 

3,600 

H 

29 ,200 

39,350 

40 

5,700 

2 

286,630 

63  ,400 

•22 

227,700 

•10 

30,800 

i 

696 ,300 

m 

144,195 

'16 

1 ,861 ,270 

i 

2,036,200 

7 

544 ,400 

4 

17,400 

'20 

1 ,094  ,600 

■  5 

157  ,850 

i 

206 ,395 

'  3 

161 ,020 

64 

5,100 

2i 

57 ,640 

4 

892 ,407 

:'A 

305  ,955 

2i 

53,960 

•60 

6,500 

H 

5,800 

i 

2,000 

4 

9,700 

4 

205 ,755 

47 

17,600 

i 

2,400 

H 

192,185 

•12 

468,970 

1* 

100,510 

•3 

112,900 

lA 

19,025 

•2 

206,800 

•s* 

384 ,000 

7* 

166,670 

i 

115,500 

li 

5,7.50 

BONDS  ON  NEW  YORK  STOCK  EXCHANGE 


High 
Alaska  Gold  M.,  6%  conv.,  '25, 

Series  A 39 

Alaska  Gold  M.,  6%  conv.,  '26, 

Series  B 36 

Am.  Sm.  &  Ref.  1st  30-yr.  5's, 

Series  A,  1947 95} 

Beth.  Steel,  Ist  cxt.  5's,  1926  99 

Beth.  Steel,  1st  and  ref.  5's, 

1942 93i 

Braden  Copper,  coll.  tr.  6's, 

1931 96i 

Cldle  Copper,  conv.  7's.  1923  .         1 ISJ 
ChileCopper.  conv.  6's,  1932..  894 

ChileCopper.coll.tr.  6's,  1932.  89J 

Colo.  Fuel  &  Iron,  gen.  s.f.g. 

S's,  1948 86i 

Granby  ConsoL.conv.  6's,'28.         100 
Granby  Conso!.,  conv.  6's,  '28, 

stamped ...    97 

Illinois  Steel,  deb.  4i'B.  1940     .  864 

Indiana  Steel.   1st   mtg.,  5's. 

1952 99 

Lacka.  Steel,  Ist  conv.  5's,  1923         97 
Lacka.  .Steel,   1st  conv.  mtg. 

5's,  Series  A,  1950. 904 

Mex.  Petrol.  lyt  and  ref.  conv. 

10-yr.s.f.6's,.Soric.s  A.  1921  .  ISlj 
Mox.  Petrol,  1st  and  ref.  conv. 

10-yr.  s.f.  6's,  .Series  C.  1921 .  175 
Nat'l  Tube,  Ist  mtec.  5's,  19.52  974 
Republic  I.  &  S.  IO-30-yr  s.f. 

5'8.  1940 981 

Tenn.C.  I.&R.  R.  IstS's.  I95I  97) 

Tenn.  Copper,  lat  conv  .G's, 

1926 951 

U.  S.  Sm.,  Ret.  4  M.,  conv., 

6'8,  1926 100 

U.S.  Steel.  10-60  vr.,  s.f.  1963  101 

U.  S.  Steel.  10-60  yr.,  s.f.  S's. 

1963,  registered 100! 

Va,  Iron  C.  AC,  Ist  5'8,  1949   .  86} 


Low 

High 

1919— 

Low 

Last 

Sales  in 
SIOOO 

18 

35 

13 

13 

294 

18 

34 

12J 

124 

113 

m 

92 

93 
98 

84 
954 

84i 
964 

3,169 
346 

86 

92 

84i 

86i 

ft30 

89i 
102) 
77 
73 

97 
128 
95 
94; 

S9j 
lOlJ 
824 
75 

901 
1071 
89i 
844 

1,039 

541 

4  ,4.55 

6,036 

83 
91 

92 
98J 

83} 
96 

86 
96 

55 

58 

91 
81 

98 
864 

95 
821 

96 
82i 

36 

587 

92 
944 

984 
984 

91 
94 

94 
933 

729 
408 

834 

107 

86 

951 

2,il9 

10  Ji 

106 
93 

185 
994 

1.S2 
92 

185 
92 

9 
216 

91 

924 

96i 
93 

92 

87 

93 
90 

103 

88 

96 

»1 

941 

90 

924 
96 

1071 
1014 

97! 
^   941 

106 
97 

55! 
8,782 

96 
83 

1011 

871 

97 
81 

97 
81 

143 

67 

Company  High 

Adventure Ij 

Ahnieek 86 

Algomah 45c. 

Allouez 54 

.Arizona  Commercial                     , .  161 

Bullc  Hallakhiva  48c. 

Calumet  &  Arucnia  734 

Calumet  i  llccla.,                 470 

C'arson  Hill 

Centennial.      .                       144 

Copper  Range                    514 

Daly  West 3 

Davis  Daly 6} 

East  Butte 12 

Franklin 6 

Hancock 104 

Indiana 1 

Island  Creek 70 

Island  Creek,  pfd 84 


-1918- 


Low 

4 

69 

15c. 

411 

20c. 
61 
425 


Isle  Royale . 

Kerr  Lake 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass  Consolidated 

Mayflower-Old  Colony . 

Michigan 

Mohawk 

New  .Arcadian. 
New  Idria ...     . 

Nipissing  

North  Butte 


29 
64 
li 

8i 
3} 
6 

7 
44 

4i 
664 

24 
174 

9} 

17i 

North  Lake 95c. 


Oiibway. 

Old  Dominion 

Osceola 

Quincy 

.St.  Mary's 

Santa  Fe 

Shannon 

South  Lake 

So.  Utah  M.&S 

Superior 

Superior  &  Boston 

Trinity 

Tuolumne 

Utah  Apex 

Utah  Consolidated 

Utah  Metal  and  Tunnel . . 

Victoria 

Winona 

Wolverine 

Wyandot 


11 

454 
65 
78 
57 

1! 

51 

2 
20c. 

84 

4} 

44 

IH 

4S 
12 

3A 

3 

2 
36 

lA 


101 
40 

14 

41 

84 

3 

41 
40c. 
45i 
-94 
194 

5 
80c. 

44 

2 

2} 

3J 
6Sc. 
40c. 
51 

14 

91 

8A 
104 
i 

33* 
464 
59 

38 

I 

3' 

4 
lOr. 

4 
11 
24 
73c. 
U 
74 

1 
li 

4 

IS 
40c. 


High 
24 

91 
U 

52 

184 

90c. 

861 
480 

36t 

20 

62 
3i 

144 

201 

6} 

94 

2 

551 

88 

41 
61 
21 
71 
54 
4i 
9} 

131 

10 

83 
64 

124 

13) 

20) 
1> 
41 

524 

73 

83 

75 


—1919- 

Low 

4 

62 
10c. 
324 
105 
20c. 
564 
350 
121 
12 
39 

21 

4) 

8 

u 

4 

50c. 
424 
78 
24 

34 
99c. 

24 

2 

21 

4 

9 

24 

491 

li 

64 

81 

91 
40c. 

3 

304 
45 
52 
40 


Lut 

95c. 

72 

3Dc. 

35 

15 

3.5c. 
►  67 
415 

364 

l«i 

47 
3 

14 

14J 
31 
54 

70c. 

43J 

78 

35 
44 
2 
44 
3t 
24 
5 

'l\ 
65i 
4 
7i 
121 
171 
70c. 

3j» 
524 

614 
52 


41 

34 
50c. 
Hi 

5S 

51 

2A 

3i 
121 

55 

4S 

3 
31 

14 


14 

a 

Sc. 

4 

11 

11 
74c. 

u 

74 

lA 

11 

70c. 
141 
49c 


li 

14 

25c. 

5 

41 

IS 

88c 
2!. 
9 
2J 
2i 
II 

204 

51c. 


Smelting  in  Utah  in  1919 

The  Salt  Lake  Valley  smelters  operated  at  from 
40  to  60  per  cent  capacity  during-  the  year.  Repairs 
and  some  improvements  were  made.  Wages  were 
reduced  from  50  to  75c.  in  February  and  in  July 
put  back  to  the  former  scale.  The  smelters  did  not 
increase  smelting  charges  in  proportion  to  increased 
costs.  During  the  summer  season  most  of  the  plants 
ran  about  half  of  their  furnaces,  and  there  was  no 
accumulation  of  ores  for  the  winter  stockpiles  from 
heavy  summer  shipments,  as  heretofore.  The  U.  S. 
Smelting  Co.  at  Midvale  ran  three  and  four  lead  fur- 
naces, as  compared  to  six  or  seven  the  year  preced- 
ing. This  company  produced  considerable  arsenic  as 
a  by-product  from  its  bag-house  and  also  some  cad- 
mium. The  American  Smelting  &  Refining  Co.  at 
Murray  operated  three  and  four  lead  furnaces,  and 
toward  the  close  of  the  year  five  lead  furnaces,  out 
of  a  total  of  eight.  The  coppe  rsmelter  of  the  A. 
S.  &  R.  at  Garfield  ran  at  a  little  less  than  half 
capacity,  on  account  of  the  curtailment  of  the  Utah 
Copper  Co.'s  operations.  There  were  three  rever- 
beratory  and  one  blast  furnace  in  operation  during 
the  last  quarter.  The  International  smelter  at 
Tooele  ran  three  and  at  times  four  lead  furnaces, 
and  one  and  two  copper  reverberatory  furnaces.  The 
installation  of  the  Cottrell  system  for  the  recovery  of 
metals  from  the  gases,  was  completed  on  both  the 
lead  and  copper  sections. 
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Mining  Engineering  in  the  United  States  in  1919 


By  Percy  E.  Barbour 

Assistant   Secretary  A.    I.    M.    E. 
Written  exclusively  for  The  Journal 


DURING  the  year  just  ended  the  mining  engineers 
of  this  country  have,  by  force  of  circumstances, 
been  obliged  to  devote  their  efforts  almost  solely 
to  non-technical  matters,  such  as  solving  strikes,  cur- 
tailment and  industrial  problems,  mine  taxation,  and 
like  questions.  The  usual  engineering  problems  have 
not  only  been  met,  but  much  time  has  been  devoted  to 
means  for  offsetting  the  inefficiency  due  to  unrest  and 
loss  of  morale,  though  no  striking  or  unusual  feats  of 
mining  engineering  have  been  noted  during  the  year. 
Some  of  the  results  of  mining  engineering  efforts  along 
public  and  economic  lines  have,  however,  been  noteworthy. 

A  Period  of  Industrial  Turmoil 

The  year  opened  with  an  epidemic  of  strikes  in  the 
mining  industry  which  did  not  run  its  course  until  well 
after  July.  Some  of  these  strikes  were  small  and  incon- 
sequential, and  some  of  more  import,  but,  fortunately, 
none  was  large  enough  to  be  catastrophic.  There  were 
strikes  in  Butte,  Jerome,  Leadville,  Park  City.  Mam- 
moth, Grass  Valley,  Wallace,  Bingham,  Ely,  and  else- 
where, showing  the  widespread  unsettled  conditions. 
In  some  cases  this  precipitated,  and  in  others  followed, 
the  curtailment  of  production  made  necessary  by  the 
drop  in  the  price  of  metals  and  the  cessation  of  the  war 
demand.  On  the  whole,  this  curtailment  was  effective 
with  the  minimum  of  disturbance,  although  production 
costs  went  up  high  enough  to  aggravate  the  curtailment. 

The  industrial  situation  at  the  Miami  was  handled 
in  a  significantly  broad-minded  way,  with  the  result 
that  it  was  about  the  only  mine  of  importance  in  Ari- 
zona which  escaped  with  the  minimum  of  trying  ex- 
periences. It  was  accomplished  by  B.  B.  Gottsberger, 
the  manager,  calling  in  a  half  dozen  heads  of  his  de- 
partments and  laying  all  of  the  cost  sheets  before  them, 
together  with  an  explicit  explanation  as  to  why  reduction 
of  wages  was  necessary.  They  were  unanimously  con- 
vinced of  the  necessity  of  taking  this  step,  but  doubt- 
ful as  to  its  being  understood  except  by  a  similar  demon- 
stration. This  conference  was  therefore  followed  by 
another  in  which  a  dozen  or  more  subordinate  bosses 
participated,  with  equally  satisfying  results.  The  final 
result  was  that  the  Miami  men  accepted  the  cut  in  wages 
without  trouble,  and  not  only  with  little  economic  dis- 
turbance but  with  almost  no  falling  off  in  mining  effi- 
ciency. 

Mining  Engineers  Returning  From 
Military  Service 

With  the  demobilization  of  the  Army,  the  releasing 
from  war  service  of  the  large  number  of  engineers 
engaged  in  Washington  at  the  very  time  of  slowing  down 
and  curtailing  of  mining  operations  made  mining  talent 
a  great  drug  on  the  market.  On  account  of  restrictea 
activities,  the  mining  companies  could  not  do  as  much 
as  they  were  patriotically  inclined  to  do,  although  many 
of  the  concerns  took  their  former  engineers  back.  The 
Engineering  Societies  Employment  Bureau  was  formed 
from  the  machinery  of  the  American  Engineering  Serv- 
ice, which  furnished  so  many  engineering  special^ 


the  War  Department  during  the  war,  and  took  over  all 
of  the  individual  employm.ent  services  previously  ren- 
dered by  the  Four  Founder  Societies.  This  bureau  de- 
voted itself  especially  to  placing  returned  soldiers.  Dur- 
ing the  year  more  than  19,000  applicants  were  intro- 
duced to  employers  in  search  of  engineers. 

The  27th  Regiment  of  Engineers,  the  mining  regi- 
ment, which  was  commanded  by  Colonel  O.  B.  Perry, 
was  fathered  by  W.  R.  Ingalls  and  the  Engineering  and 
Mining  Journal,  which  raised  a  comfort  fund  of  about 
?20.000. 

A  bill  introduced  by  Senator  Henderson,  of  Nevada, 
and  after  much  discussion  and  amendment  finally  passed 
by  Congress  and  made  law,  provided  for  the  relief  of 
mines  and  miners  who  had  experienced  losses  through 
the  production  or  preparation  to  produce  the  so-called 
war  minerals  This  was  subsequently  restricted  to  those 
engaged  in  the  production  of  manganese,  chrome, 
pyrites,  and  tungsten.  In  an  editorial  in  its  issue  of 
Jan.  18,  the  Engineering  and  Mining  Journal  said:  "The 
amendment  in  its  present  form  should  have  a  title  read- 
ing somewhat  as  follow  :  'A  bill  to  create  endless  woi"k 
for  the  Interior  Department,  and  a  cemetery  for  the 
blasted  hopes  of  those  who,  at  one  time,  classed  them- 
selves as  patriots.'  "  This  was  proved  to  be  prophetic. 
Payments  under  the  act  were  restricted  to  $8,500,000. 

Frior  to  the  closing  of  the  dockets  of  the  War-Mineral 
Relief  Commission  which  was  established  to  verify 
these  claims,  an  avalanche  of  applications  for  relief  was 
received.  The  total  exceeded  $18,000,000.  The  commis- 
sion took  evidence  at  public  hearings  held  in  various 
parts  of  the  country.  A  subsequent  ruling  '.^y  the  Attor- 
ney General  made  the  operation  of  this  act  so  inelastic 
that  the  majority  of  the  claims  were  automatically 
barred.  And  the  final  operation,  despite  the  talented 
members  of  the  mining  profession  who  served  on  the 
commission,  was  generally  a  disappointment. 

The  Licensing  of  Engineers 

In  1919,  four  states  passed  laws  requiring  the  licens- 
ing of  engineers  practicing  within  state  limits.  Similar 
bills  were  killed  in  several  other  states,  and  other  bills 
in  still  other  states  are  still  pending.  Early  in  the  year 
Oregon  passed  its  bill,  which  was  practically  word  for 
word  the  bill  prepared  by  a  joint  committee  of  the  four 
National  Engineering  Societies  as  a  draft  to  be  used  in 
case  a  more  dangerous  bill  were  proposed  to  one  of  the 
state  legislatures.  This  draft  was  never  formally  ac- 
cepted by  the  Founder  Societies  nor  was  the  principle 
of  licensing  engineers  taken  up  by  them,  being  merely 
to  be  offered  as  less  undesirable  than  what  might  ap- 
pear in  the  Legislature.  This  same  bill  was  offered  in 
the  California  Legislature  largely  through  the  efforts  of 
the  local  engineering  societies  of  the  northern  part  of 
the  state.  It  was  amended  and  emasculated  and  was 
finally  defeated  by  the  mining  engineers  of  southern 
California. 

Colorado  passed  a  bill  providing  for  a  State  Board  of 
Engineer  Examiners  and  the  licensing  of  engineers 
within  that  state.     The  passage  of  the  bill  was  a  sur- 
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prise  to  90  per  cent  of  the  practicing  engineers  of 
the  state,  and  there  is  now  concerted  but  belated  action 
to  have  the  errors  corrected.  Late  in  the  year  Engineer- 
ing Council,  which  previously  had  not  committed  itself 
on  this  problem,  came  out  in  favor  of  such  laws,  saying: 

"Differences  of  opinion  as  to  the  desirability  exist. 
Registration  seems  to  be  most  favored  by  those  engi- 
neers to  whom  it  will  be  a  protection  in  certain  parts  of 
the  country,  and  by  those  to  whom  registration  may  give 
some  prestige  or  advantage  in  obtaining  engagements. 
There  seems  to  be  a  general  acceptation  of  the  fact  that 
pressure  for  such  legislation  exists,  and  the  opinion  is 
gaining  support,  consequently,  that  Engineering  Coun 
cil,  as  the  representative  of  engineers  in  public  affairs, 
should  endeavor  to  guide  the  movements  by  having  in 
readiness  as  good  a  type  of  bill  as  can  be  prepared  and 
by  seeking  its  enactment  wherever  legislation  is  pro- 
posed. Furthermore,  substitution  of  this  acceptable  bill 
should  be  sought  in  states  where  laws  have  been  enacted, 
so  that  ultimately  requirements  may  be  uniformed 
throughout  the  country." 

The  secretary  of  Engineering  Council  states  that  it 
was  his  opinion,  "that  well-considered  and  uniform 
legislation  is  desirable,  as  shown  by  the  fact  that  there 
is  a  steadily  increasing  demand  in  a  number  of  states 
for  the  passage  of  some  law  to  regulate  the  price  of 
engineering." 

Though  something  may  be  said  in  favor  of  such  a  bill 
from  the  standpoint  of  the  stationary  engineers  of  the 
civil,  mechanical,  and  electrical  professions,  the  mining 
engineers,  whose  profession  might  be  said  to  be  an 
itinerant  one,  are  almost  a  unit  in  opposition  to  any 
such  law.  Although  in  Colorado  the  Board  of  Examiners 
comprised,  among  other  representatives  of  the  National 
Societies,  R.  J.  Grant  and  Frank  E.  Shepard,  both  mem- 
bers of  the  American  Institute  of  Mining  and  Metal- 
•lurgical  Engineers,  a  committee  of  mining  engineers, 
under  date  of  Sept.  30,  addressed  an  open  letter  to  the 
Colorado  members  of  the  mining  profession  soliciting 
immediate  correspondence  with  state  senators  and  repre- 
sentatives expressing  their  readiness  to  co-operate  in  the 
repeal  of  this  "obnoxious  measure,"  and  the  Governor 
was  quoted  as  having  expressed  a  willingness  to  include 
the  repeal  of  this  bill  as  one  of  the  objects  of  a  special 
session  of  the  Legislature  which  he  was  about  to  call. 

Denver  correspondence  in  the  Engineering  and  Mining 
Journal  of  July  12,  said: 

"There  are  serious  and  well-founded  objections  to  the 
bill  from  the  point  of  view  of  all  engineers  who  reside 
outside  the  state.  Under  the  law,  all  consulting  engi- 
ners.  including  those  engaged  in  the  investigation  of 
mining  and  metallurgical  projects  and  those  who  may  be 
directly  or  indirectly  instrumental  in  bringing  outside 
capital  into  the  State  of  Colorado  for  its  industrial  de- 
velopment, may  be  subjected  to  the  irritation  and  delay 
incident  to  making  application  for  a  license  and  passing 
an  examination  before  they  may  proceed." 

An  examination  fee  of  $10  is  required,  and  upon  suc- 
cessfully passing  the  examination  before  the  board,  a 
license  to  practice  engineering  is  issued  upon  the  pay- 
ment of  an  additional  fee  of  $5,  which  fee  must  be 
paid  annually  on  the  renewal  of  the  license.  The  mining 
engineers  of  this  country  should  bestir  themselves  and 
notify  Engineering  Council'  of  their  views  on  this  mat- 
ter to  prevent  further  legislation  of  this  character. 


'  29  West  39th  St..  Now  York  City. 


Many  mining  engineers  have  devoted  much  time  to 
furthering  the  changing  of  the  name  of  the  Interior 
Department  to  that  of  a  Department  of  Public  Works, 
with  the  intention  to  consolidate  under  its  control  all 
engineering  functions  now  performed  by  any  department 
of  the  Government  and  to  eliminate  from  the  present 
duties  of  the  Interior  Department  any  which  are  not  of 
an  engineering  nature.  ^This  proposition  has  merit  on 
broad  economic  grounds,  and  is  particularly  interesting 
to  the  mining  engineer,  bearing  as  it  does  such  vita! 
relation  to  the  U.  S.  Geological  Survey  and  the  Bureau 
of  Mines.  This  movement  merits  the  most  careful  con- 
sideration of  the  mining  profession.  It  is  advocated  and 
supported  by  Philip  N.  Moore,  J.  Parke  Channing,  and 
other  men  of  similar  repute  and  standing. 

From  the  passage  of  the  first  income-tax  laws,  and 
more  especially  under  the  new  and  amended  laws,  min- 
ing engineers  have  been  confronted  with  an  almost  hope- 
less task  of  determining  the  value  of  mining  properties 
within  the  intent  of  the  law,  the  Government,  the  attor- 
neys, the  accountants,  and  the  mining  engineers  all 
being  in  the  dark  as  to  what  the  real  intent  of  the  law 
was.  In  September  the  Commissioner  of  Internal 
Revenue  at  Washington  invited  the  American  Institute 
of  Mining  and  Metallurgical  Engineers  to  appoint  a  com- 
mittee to  go  to  Washington  "to  aid  in  deciding  upon  the 
principles  of  mine  taxation  to  be  adopted  by  the  Govern- 
ment." A  committee  of  twenty-four,  divided  into  groups 
of  three,  representing,  respectively,  coal,  iron,  copper, 
lead  and  zinc,  precious  metals,  law,  accounting,  and  gen- 
eral, was  appointed  by  Horace  V.  Winchell,  president 
of  the  Institute,  and  approved  by  the  board.  The  per- 
sonnel of  this  committee  has  been  previously  published. 
The  committee  met  in  Washington,  Atlantic  City,  and 
elsewhere,  and  after  two  months'  work,  during  which  all 
of  the  various  subcommittees  held  sessions  and  made  re- 
ports, a  report  of  the  general  committee  was  adopted  and 
recommended  to  the  Bureau  of  Internal  Revenue.  This 
report  has  been  accepted  as  the  basis  of  the  administra- 
tion of  this  law. 

The  co-operation  between  the  tax-collecting  body  and 
the  engineers  in  this  matter  was  guided  on  both  sides 
by  a  sincere  desire  to  arrive  at  an  equitable  solution  of 
carrying  into  effect  a  tax  law  which  is  unquestionably 
an  abortion.  The  principle  things  determined  by  this 
conference  were  the  question  of  invested  capital,  earned 
surplus,  purchase  price,  and  like  factors,  in  their  rela- 
tion to  the  total  taxable  value  of  the  mine.  The  com- 
mittee advised  the  division  of  mineral  properties  into 
two  classes,  namely,  those  in  which  the  toiftiage  or  other 
units  have  been  determined  with  reasonable  accuracy  and 
the  other  class  to  include  all  other  deposits.  In  deter- 
mining the  present  value  of  mineral  property  and  meth- 
ods of  depletion  it  was  concluded  that:  "A  proper  value 
of  a  mining  property  is  the  present  value  of  the  propec- 
tive  net  earnings,  taking  into  account  probable  varia- 
tions in  output  and  value  discounted  by  recognized  sink- 
ing fund  methods  at  a  fair  rate  of  interest  with  sinking 
fund  at  4  per  cent  interest,  or  by  calculations  by  stand- 
ard annuity  methods.  But  other  recognized  methods  of 
valuation  acceptable  to  the  department  may  be  used. 
In  lieu  of  estimated  net  earnings,  where  mining  on  a 
royalty  basis  is  customary,  royalty  prices  may  be  used 
in  valuation,  taking  into  consideration  the  trend  of  such 
prices.  No  mine  shall  be  valued  on  an  estimated  operat- 
ing life  exceeding  forty-five  years." 

The  committee  defined  depletion  as  "Depletion  should 
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be  a  sum  calculated  to  return  to  the  owner,  free  of  tax, 
the  cost  or  value,  as  the  case  may  be,  of  his  mineral 
property.  This  should  be  calculated  either  on  a  unit 
basis  by  dividing  the  estimated  value  or  cost  by  the  esti- 
mated units,  or  as  a  percentage  of  the  annual  income  be- 
fore deducting  depletion,  the  said  percentage  to  be  the 
ratio  of  the  cost  or  value  of  the  property  to  the  total 
estimated  earnings." 

On  the  question  of  discovery  the  committee  recom- 
mended amendments  including  "The  estimation  of  the 
value  of  the  deposit  must  be  made  as  of  a  date  not  later 
than  thirty  days  after  the  commercial  value  of  the 
deposit  has  thus  been  proven"  and  "Further  ore  discov- 
ered either  by  further  development  or  exploration, 
whether  this  ore  be  an  extension  of  a  previously  known 
orebody  or  a  new  orebody  or  by  improved  processes  of 
treatment,  and  not  included  within  the  previously  esti- 
mated value  or  estimated  life  of  the  mine,  may  be  valued 
for  depletion  purposes  following  such  discovery  or  dis- 
coveries." 

The  pressure  on  the  Bureau  for  determin-ng  cases 
which  are  piling  up  was  such  as  greatly  to  complicate 
the  satisfactory  handling  of  the  cases  in  Washington. 
This,  however,  is  a  problem  of  the  Internal  Revenue 
Department.  The  progress  made  toward  solving  the  com- 
plications of  this  problem  by  the  engineers  was  appre- 
ciated by  the  Bureau  and  was  gratifying  to  the  mining 
profession,  because  it  was  the  first  time  the  profession 
had  been  asked  to  co-operate  in  the  solution  of  a  Gov- 
ernment problem  of  this  kind. 

The  difficult  and  unsatisfactory  status  of  the  gold 
miner  prompted  a  great  deal  of  agitation  in  that  indus- 
try for  relief  from  conditions  which  made  it  so  unprofit- 
able as  to  be  abandoned  in  many  cases.  Efforts  were 
made,  in  some  instances,  by  leading  mining  engineers, 
to  effect  some  Governmental  aid  or  assistance  or  to 
extend  to  the  gold  miners  the  provisions  of  the  War- 
Minerals  Relief  Bill.  All  these  efforts,  however,  were 
abandoned  or  came  to  naught  on  final  recognition  of  the 
fact  that  the  gold  question  is,  after  all,  an  economic  one. 
A  notable  absence  from  this  field  of  endeavor  is  that  of 
certain  professors  of  economics  who,  a  few  years  ago, 
when  economic  conditions  were  just  the  reverse  of  those 
of  the  present,  were  advocating  a  curtailment  in  gold 
production  to  stem  the  course  of  rising  prices  and 
talking  wildly  about  the  dire  consequences  to  be  expected 
when  the  "unlimited  deposits  of  low-grade  gold  ores," 
claimed  by  the  economists  to  be  known,  should  yield  to 
some  new  and  cheap  metallurgical  treatment. 

In  no  previous  year  have  there  been  so  many  eminent 
contributions  to  economic  literature  by  mining  engi- 
neers. The  first  notable  paper  on  industrial  democracy 
along  the  lines  of  the  Whitley  Parliamentary  System  of 
the  Control  of  Industry  was  presented  by  C.  V.  Corless 
at  the  February  meeting  of  the  A.  I.  M.  E.  Mr.  Corless' 
thesis  was  that  the  worker  must  have  a  greater  interest 
in  his  work,  which  can  be  obtained  only  by  giving  him 
some  measure  of  control  of  his  industry,  and  that  his 
education  must  be  furthered  at  the  same  time  to  make 
this  work  out  along  the  proper  line.  This  same  thesis 
was  the  subject  of  various  papers  presented  befoi-e  the 
Mining  and  Metallurgical  Society  of  America  during  the 
year,  by  various  eminent  men,  both  inside  and  outside 
of  the  mining  profession.  In  a  noteworthy  paper  pre- 
sented before  the  latter  society  as  his  presidential  ad- 
dress ,in  January,  W.  R.  Ingalls,  under  the  title,  "The 
Economic  Duties  of  the  Engineer,"  presented  his  thesis 


"That  the  only  way  whereby  the  condition  of  the  mass 
of  the  people  can  be  improved  is  for  it  to  produce  more." 
He  defined  the  engineers'  position  as  follows:  "First  of 
all,  what  I  see  is  that  the  engineer  should  saturate  him- 
self with  sound  economic  doctrine.  This  is  just  as  much 
the  basis  of  his  professional  work  as  are  the  sciences  of 
physics  and  chemistry ;  and  the  fundamental  laws  of 
economics   are  just  as   immutable  as  are  the  laws   of 

gravitation  and  indestructibility  of  matter The 

engineer-economist  cannot  possibly  be  a  socialist,  or  a 
semi-socialist,  nor  even  an  industrial  democrat ;  for  it  is 
his  business  to  produce,  and  socialistic  tenets  do  not  tend 
toward  production.  .  .  .  The  engineer  must  be  not  only 
a  counter-agent  against  the  destructiveness  of  the  pro- 
letariat, but  also  must  he  direct  himself  against  the 
.sluggishness  of  tortoise-like  capitalists." 

Mr.  Ingalls'  paper  attracted  wide  interest  and  com- 
ments throughout  the  profession  and  was  followed  by 
Mr.  Ingalls  in  June  with  a  paper  presented  before  the 
same  body  entitled  "The  Residual  Claimancy  of  Labor," 
in  which  this  declaration  of  views  was  made: 

"There  should  be  concerted  effort  to  show  labor,  as  it 
can  be  shown,  that  by  sound  economic  theory  labor  is  the 
residual  claimant  upon  the  produce  of  industry ;  that  its 
residual  claim  in  the  United  States  is  70  to  80  per  cent 
of  the  whole;  that  statistics  prove  that  labor  gets  it; 
that  statistics  show  that  as  mind  increases  the  produce 
of  mere  manual  labor,  the  latter  gets  the  major  part  of 
the  increment ;  that  the  part  of  the  produce  of  industry 
that  labor  does  not  get,  it  cannot  get  by  any  economic 
means;  that  in  trying  to  get  by  confiscatory  means 
more  than  its  residual  share,  labor  not  only  does  not  get 
it,  but  also  loses  more  or  less  of  what  it  was  previously 
getting  as  its  residual  share;  that  the  only  way  that 
labor  can  get  any  more  than  it  does  now  is  to  produce 
more ;  that  slacking  in  any  form,  either  by  working  full 
time  at  only  partial  efficiency,  or  by  working  only  part 
of  the  time,  is  directly  opposed  to  labor's  own  interest, 
and  that  labor  is  a  greater  sufi'erer  thereby  than  any- 
body else." 

This  matter  in  the  form  of  a  r-5solution  has  been  sub- 
mitted to  the  membership  of  that  society  for  a  later 
ballot,  to  be  canvassed  at  the  beginning  of  1920. 

During  1919  the  charter  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers  was  amended  to 
permit  it  to  particiv  "ite  in  public  affairs  and  matters  of 
public  moment.  All  of  this  is  most  significant,  and  is 
the  result  not  only  of  a  feeling  that  the  engineer  has 
not  previously  assumed  his  proper  share  of  public  rather 
than  technical  problems,  but  that  the  engineering  type 
of  mind  applied  to  economic  problems  would  be  as  pro- 
ductive of  gratifying  results  as  have  been  achieved 
along  engineering  lines. 

No  review  of  the  mining  industry  would  be  complete 
without  an  allusion  to  Herbert  Hoover.  The  mining 
profession  needed  no  introduction  to  him  when  he  sud- 
denly became,  from  sheer  personal  merit,  a  world  figure 
whose  personality,  except  for  the  roar  and  smoke  of 
battle,  dominated  the  situation  from  the  beginning  to 
the  end  of  the  war.  He  performed  the  greatest  en- 
gineering feat  ever  accomplished  by  man.  He  practi- 
cally controlled  and  administered  the  food  supply  of  the 
world.  His  problem,  though  broadly  humanitarian,  was 
in  detail  one  of  collecting  and  distributing  supplies,  and 
of  organization  to  accomplish  these  ends.  He  has  done 
more  to  elevate  the  name  and  profession  of  the  engineer 
than  an  other  man  of  our  time. 
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United  States  Imports  and 
Exports 

The  following  tables  show  imports  and  exports 
of  the  important  minerals  and  metals  during  the  first 
ten  months  of  1918  and  1919,  as  reported  by  the  U. 
S.  Department  of  Commerce. 


UNITED  STATES  IMPORTS 


Mineral  or  Metiil 


Aluminum,  crude,  Bcrap,  etc -     • 

Antimony  ore 

Mot;t!  content 

Matte,  regulus  or  metal 

AsbGstt)s < . 

Asphalt uin  and  bitumen. 

Chrom  tc  <pf  iron,  or  chromic  nrp 
Coal,  anthracite 

Bituminous 

Coke 

Cobalt  and  cobalt  ore 

Copper,  Ore,  content 

Concentrates,  content 

Matte,  regulus,  etc.,  content 

Unrefined,  black,  blister,  etc 

Refined - 

Old  and  clippings: 

Composition  metal,  copper  chief  value 

Fluorspar. ._ 

Iridium,  oamium,  palladium,  etc. 

Iron  ore   

Pig  iron: 

Ferromanganese. 

Ferrosilicon 

All  other 

Lead  ore,  contents ! 

Lead  bullion  and  base  bullion,  contents. 

Lead  pigs,  bars  and  old 

Magnesite,  crude 

Manganese,  oxide  and  ore. . . 

Mica,  unmanufactured 

Monazite  sand  and  thorite  

Nickel  ore  and  matte,  contents 

Mineral  oil.  crude 

Plaster  rock  or  gypsum,  crude,  ground  or 

calcined 

Platinum,  unmanufactured 

Ingots,  bars,  plates,  etc. . 

Plumbago  or  graphite 

Salt 

Sulphur  ore,  as  pyrites,  containing  more 

than  25%  S 

Sulphur  or  brimstone 

Talc,  ground  or  prepared   .  .  - . 
Tin  ore 

Bars,  blocks,  pigs,  etc 

Tungsten-bearing  ore 

Zinc  ore,  contents 

Zinc  blocks  or  pig?  and  old 

Zinc  dust 


Mineral  or  Metal: 

Aluminum,  ingot  metal  and  alloys 

Plates  and  sheets 

Asbestos,  ore  and  unmanufactured 

Asphaltum,  unmanufactured. 

Bauxite t . , 

Coal,  anthracite... '. 

Bitumi;;iou3. . .:. ..,. 

Coke 

Copper  ore.  contents 

Concentrates,     matte    and    regulus, 
contents  ■. v » 

Unrefined,  black,  blister,  etc 

Uefihed ^ 

ComptN^ition  metal,  copper  chief  value 

Old  :tnd  scrap '.'....' 

Pipe»  and  tubes 

Plati's  ,'ina  she?ts 

Wire,  except  insulated.  . . 

Ferrovanudium 

Iron  ore.  - . .  ■ .  ■ 

Pig  iron: 

Ferro  manganese 

Ferrosilicon 

All  other 

Lead  pigs,  bar,  etc.: 

From  domestic  ore 

From  foreign  ore 

Mineral  oil,  crude 

Nickel,  nickel  o-tido  and  matte 
Platinum,  unmanufactured 
Plumbago  or  graphite .... 

Quicksilver 

Salt 

Sulphur  or  brimstone 

Tin,  pigs,  bars,  etc 

Tungsten  and  ferrotungsten 

Zinc  ore 

Zinc  dross 

Zinc  in  pigs,  si  -bs,  etc.: 

From  domestic  ore-. 

From  foreign  ore 

Zinc  in  sheets,  strips,  etc 


Jan,-Oct. 

Jan.-Oct. 

Unit 

1918 

1919 

Pound 

1,600,620 

12,097,727 

Lonq  ton 

2,172 

782 

Pound 

2,515,944 

723  ,432 

Pound 

23,814,290 

12,620,633 

Long  ton 

103,094 

92 ,583 

Long  ton 

94  ,716 

84,955 

Long  ton 

88,531 

55,638 

Long  ton 

29 ,939 

48  ,906 

Long  ton 

1 ,140 ,342 

652  ,496 

Long  ton 

23  ,413 

9,120 

Pound 

225 ,564 

45 ,789 

Pound 

66,199,996 

40,830,363 

Pound 

39,475,069 

27,906,622 

Pound 

25  ,945 ,579 

36  ,532 ,444 

324,172,1.56 

220 ,688 ,260 

Pound 

32  ,267 ,S2I 

16,447,275 

Pound 

974 ,241 

4,094,487 

Pound 

207 ,675 

355  ,982 

Long  ton 

9,427 

4,058 

Troy  ounce 

1,508 

11 ,687 

Long  ton 

683,887 

327,251 

Long  ton 

26,471 

22 ,674 

Long  ton 

2,610 

7,235 

Long  ton 

1,973 

42,419 

Pound 

34  ,784 ,290 

17,792,385 

Pound 

124,115,162 

97,015,087 

Pound 

10,479,331 

7 ,495 ,954 

Long  ton 

16,940 

11,299 

Long  ton 

431 ,299 

285,274 

Pound 

604  ,316 

735,313 

2,179,356 

11,234,239 

Pound 

62 ,994 ,376 

23,728,733 

Gallon 

1,277,268,013     1 

1,824,147,824 

Long  ton 

42,338 

126  ,528 

Troy  ounce 

40,542 

41  ,036 

Troy  ounce 

5,608 

4,791 

Long  ton 

15 ,752 

22,370 

Cwt. 

665,438 

1,054,378 

Long  ton 

450,390 

319,142 

Long  ton 

64 

74 

Pound 

21 ,506  .333 

19,890,177 

Long  ton 

14,654 

14  ,204 

Pound 

125,886,151 

61 ,367  ,852 

Long  ton 

7,021 

6,435 

Pound 

44,480,267 

23  ,368  ,904 

Pound 

70,246 

136,447 

Pound 

23,046 

92  ,362 

TES  EXPORTS 

Jan.-Oct. 

Jan.-Oct. 

Unit 

1918 

1919 

Pound 

17,539,830 

4 ,004 ,221 

Pound 

1,884,067 

447,622 

Long  ton 

607 

856 

Long  ton 

16,809 

25 ,580 

Long  ton 

16,826 

15,265 

Long  ton 

3,713,160 

3  ,777 ,270 

Long  ton 

17,198,640 

16,905,250 

Long  ton 

1,267,2.39 

529  ,946 

Pound 

2,355,975 

497,346 

Pound 

842  ,.364 

109,417 

Pound 

14,015,713 

1,450,411 

Pound 

600,746,005 

374,319,530 

Pound 

133,616 

337,6  11 

Pound 

235 ,003 

431 ,247 

Pound 

3,366,445 

5,134,469 

Pound 

14  ,,542 ,622 

12,5  0,7.35 

Pound 

3,3188,066 

49,299,00S 

Pound 

1 ,323 ,251 

43  ,473 

Long  ton 

1,059,458 

935 ,801 

Long  ton 

3  ,456 

2,917 

Long  ton 

3,246 

4,796 

Long  ton 

207,423 

277,507 

Pound 

80,081,138 

25,254,732 

Pound 

84  ,924 ,068 

69,785,829 

G..ilIon 

182,502,551 

1.55,104,697 

Pound 

15,744,507 

3,4.59,170 

'I'roy  ounce 

117 

4,54 

Pound 

1,758,069 

1,124,963 

Pound 

215,818 

617,614 

Pound 

230,260,644 

188,270,950 

Long  ton 

108,525 

127 ,093 

Pound 

28,711 

523,150 

Pound 

1,186,504 

36,130 

Long  ton 

55 

Pound 

26,367,994 

10,245,093 

Pound 

107,003,372 

188,088,495 

Pound 

.33,876,062 

23  ,429 ,975 

Pound 

21,535,047 

34,732,572 

Mining  in  South  Dakota  in  1919 

THE  output  of  g-old  in  the  Black  Hills  of  South 
Dakota  decreased  in  1919.  The  shortage  of 
labor,  incieased  cost  of  supplies  and,  later  in  the 
year,  the  fire  at  the  property  of  the  Homestake 
Mining  Co.,  the  largest  producer,  were  directly  re- 
sponsible for  the  lower  yield.  An  estimate  of  the 
production  places  it  at  $5,.500,000  for  1919,  as  com- 
pared with  $6,700,000  in  1918.  The  output  of  other 
minerals  also  decreased.  The  Homestake  company 
continued  the  production  of  gold  and  tungsten  for 
the  greater  part  of  the  year.  The  tungsten  con- 
centrator suspended  operations  early  in  the  fall  but 
work  in  the  tungsten  mine  was  continuous.  In  the 
main  mine,  the  Ellison  shaft  was  deepened  120  ft. 
to  2,200  ft.  Fire  started  in  a  timbered  stope  on  the 
800  level  on  Sept.  26.  All  mills  suspended  opera- 
tions on  Oct.  6  and  the  employees  were  given  work 
on  the  surface.  The  fire  was  submerged  the  latter 
part  of  November  after  approximately  700,000,000 
gal.  of  w:ater  had  been  turned  into  the  workings, 
reaching  77  ft.  above  the  600  level.  On  Dec.  13,  300 
stamps  were  put  in  operation. 

The  Trojan  company  continued  work  throughout 
the  year  at  a  slightly  reduced  capacity.  The  Mogul 
shut  down  on  Oct.  1  owing  to  labor  shortage  and 
increased  cost  of  supplies.  The  Cutting  continued 
active  development  and  the  Deadwood  Lead  &  Zinc 
Co.  completed  installation  of  new  machinery,  though 
water  shortage  soon  forced  its  concentrator  down. 

In  the  Carbonate  district,  a  tunnel  was  driven  750 
ft.,  or  half  way,  to  tap  the  Iron  Hill  workings.  Other 
properties  that  operated  during  the  year  were  the 
Echo,  the  Goldstone  Co.,  both  at  Maitland,  the  Eagle 
Bird  Co.,  the  Anchor  Mountain  Mining  Co.,  and  the 
new  Silver  Queen  Co. 

At  Hill  City,  the  National  Tin  Coi-poration  made 
leady  to  operate  the  old  Cowboy  mine  and  pur- 
chased additional  property.  In  the  Keystone  dis- 
trict, negotiations  were  begun  to  consolidate  the 
larger  properties  including  the  Holy  Terror.  The 
Maywood  Chemical  Co.  shipped  lithia  ores  to  the 
Eastern  market  and  individuals  marketed  small 
amounts  of  mica,  beryl  and  columbite.  Near  Ore- 
ville,  some  development  of  copper  properties  w-as 
done.  The  Custer  Peak  Co.  completed  its  mill.  A 
little  mica  was  shipped  from  near  Custer.  Gj-psum 
products  were  shipped  by  the  U.  S.  Gypsum  Co.  near 
Piedmont  and  by  the  Dakota  Plaster  Co.  near  Black 
Hawk. 

Drilling  for  oil  was  started  late  in  the  summer  at 
Fairbum  in  Custer  County  and  several  wells  reached 
a  depth  of  700  ft.  There  were  no  changes  in  wages 
by  the  larger  mining  concerns.  Miners  received 
$4.2.5  to  $4.50  per  8-hr.  shift. 


Graphite  in  Norway — The  newly  erected  graphite  factory 
of  "Skaland  Grafitvcrk  vid  Senjcn,"  near  Tromso,  Norway, 
which  will  have  a  yearly  capacity  of  about  3,500  tons,  is  now 
ready  to  commence  operations. 
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Federal  Mining  Legislation  in  1919 


By  James 

Law  examiner,  U.   S 
^YI■itten   exclusively 

THE  hnportant  statutes  directly  affecting  the  min- 
ing industry  which  were  enacted  by  Congress 
during  the  calendar  year  1919  were  the  act  pop- 
ularly known  as  the  War-Minerals  Relief  Act,  the  act 
authorizing  mining  on  Indian  reservations,  the  appro- 
priations for  the  Bureau  of  Mines  and  the  Geological 
Survey,  and  the  joint  resolutions  in  respect  to  assess- 
ment woi-k. 

The  War-Minerals  Relief  Act  forms  a  separate  part 
(Section  5)  of  an  act  the  main  object  of  which  was  to 
provide  relief  for  parties  who  had  entered  into  agree- 
ments not  amounting  to  binding  contracts  with  officers 
of  the  War  Department.  The  law  authorizes  the  Sec- 
retary of  the  Interior  to  pay  the  net  losses  suffered  by 
parties  as  a  result  of  their  having  engaged  in  the  produc- 
tion of,  or  made  preparations  to  engage  in  the  produc- 
tion of,  either  manganese,  chrome,  pyrites,  or  tungsten 
in  compliance  with  a  request  or  demand  of  either  the 
Department  of  the  Interior,  the  War  Industries  Board, 
the  War  Trade  Board,  the  Shipping  Board,  or  the  Emer- 
gency Fleet  Corporation,  for  carrying  on  the  war.  In 
pursuance  of  this  statute,  the  Secretary  created  a  com- 
mission consisting  of  Dr.  Marti  .  D.  Foster  (since  de- 
ceased), Ex-Senator  John  F.  Shafroth,  and  Philip  N. 
Moore,  and  this  commission,  assisted  by  a  staff  of  min- 
ing engineers  and  accountants,  took  up  the  work  of  ad- 
justing the  claims  submitted. 

Work  of  the  War-Minerals  Relief  Commission 
The  law  provided  that  no  claim  which  was  not  sub- 
mitted within  three  months  after  the  approval  of  the 
statute  could  share  in  the  relief  afforded.  During  the 
period  of  three  months  which  expired  June  2,  1919, 
1,203  claims  were  filed.  A  number  of  others  were  filed 
later,  and  consequently  could  not  be  considered.  On 
June  8  the  commission,  with  Paul  S.  Black,  a  law  exam- 
iner of  the  Bureau  of  Mines,  as  counsel,  began  a  tour  of 
the  Southwestern  and  Western  States.  Twelve  of  the 
most  important  points  in  these  sections  were  visited  in, 
order  to  hold  hearings,  and  440  hearings  were  held. 
Hearings  were  also  held  from  time  to  time  in  Washing- 
ton. Up  to  Nov.  15,  439  claims  had  been  recommended 
for  disallowance,  and  the  commission  had  recommended 
partial  allowance  of  24  claims,  the  relatively  small  num- 
ber of  allowances  being  due  in  considerable  measure  to 
the  fact  that  all  of  the  data  necessary  for  a  decision  as 
respects  a  large  number  of  claims  are  not  yet  available. 
As  respects  those  claims  which  have  been  partially  al- 
lowed, the  total  claimed  was  $1,347,497.96,  and  the  total 
amount  thus  far  allowed  is  $380,650.47. 

.  Attorney  General's  Decision  as  to  Claims 
Inasmuch  as  the  Attorney  General  decided  that  "no 
claim  based  upon  a  general  appeal  or  solicitation"  could 
be  allowed,  but  that  "the  claimant  must  have  been  asked 
specifically"  by  one  of  the  above-mentioned  Governmen- 
tal agencies,  "to  produce  or  prepare  to  produce  one  or 
more  of  the  four  named  minerals,"  resolutions  were  in- 
troduced in  the  House  and  Senate  early  in  August  to 
provide  for  "a  liberal  interpretation"  in  the  adminis- 
tration of  the  act,  for  payment  of  50  per  cent  of  a  claim 
immediately  after  adjudication,  and  that  in  the  event 
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.  Bureau  of  urines 
for   The  Jouryial 

that  the  original  appropriation  should  not  be  sufficient 
to  compensate  all  claimants,  claims  should  be  paid  on  a 
pro-rata  laasis.  No  action  has  been  taken  on  these  reso- 
lutions, however. 

Indian  Lands  Opened  To  Exploration  and  Leasing 

An  interesting  example  of  mineral-land  legislation  is 
that  embodied  in  Section  26  of  the  Indian  Appropria- 
tion Act  approved  June  30  last.  This  law  consists  Of  a 
combination  of  a  leasing  system  with  the  Federal  Min- 
ing Law  covering  the  location  of  mining  claims  on  the 
public  domain,  and  has  for  its  purpose  the  granting  of 
the  right  to  explore  for  and  mine  metalliferous  miner- 
als on  Indian  reservations.  It  provides  that  such  In- 
dian land  as  the  Secretary  of  the  Interior  may  desig- 
nate shall  be  opened  to  exploration  and  leasing  under 
regulations  prescribed  by  him.  The  regulations,  in- 
cluding lease  form  and  other  details,  were  approved 
Sept.  16,  to  become  eft"ective  forty-five  days  thereafter. 

Discovery  is  a  prerequisite  to  the  making  of  a  loca- 
tion, and  the  prospector  must  conform  to  the  same  con- 
ditions, including  Land-Office  regulations  and  local  law, 
which  he  would  observe  in  staking  a  claim  on  Federal 
land,  but  within  sixty  days  after  the  location  has  been 
made  it  must  be  recorded  with  the  superintendent  of 
the  reservation.  It  may  be  held  for  a  year  only,  during 
which  time  a  lease  must  be  applied  for  in  order  to  con- 
tinue operations.  The  boundaries  of  the  estate  created 
extend  downward  vertically,  eliminating  the  extralat- 
eral  right  feature  of  the  Federal  Mining  Law.  The  land 
charges  under  the  leases  consist  of  a  rent  of  25c.  per 
acre  for  the  first  year,  50c.  for  the  succeeding  four 
years,  and  $1  for  each  year  thereafter,  in  addition  to 
which  there  is  a  royalty  of  not  less  than  5  per  cent  oh 
the  net  value  of  the  output  at  the  mine. 

The  lease  form  provides  that  not  less  than  $5  per  acre, 
nor  a  total  of  $100,  shall  be  expended  annually  on  devel- 
opment work,  and,  further,  that  during  the  term  of  the 
lease  mining  operations  shall  be  prosecuted  "to  the  full- 
est practicable  extent,"  considering  the  market.  Can- 
cellation under  the  law  for  any  cause  must  be  through 
a  court  of  competent  jurisdiction.  Provision  is  made 
for  the  location  of  placer  claims  (which  are  limited  to 
20  acres  for  one  person,  40  acres  for  two,  and  160 
acres  for  an  association  of  eight  or  more),  and  for  the 
leasing  of  mill  and  other  necessary  sites,  not  to  exceed 
40  acres  in  size. 

Assessment  Work  Waived  for  1919 

0\vners  of  mining  claims  were  relieved  from  the  per- 
formance of  assessment  work  during  the  year  1919  by 
Public  Resolutions  Nos.  10  and  20.  The  first  was  lim- 
ited to  five  claims  belonging  to  one  person;  the  second 
removed  this  limitation,  and  in  express  language  in- 
cluded claims  in  Alaska.  Such  assessment  work  is  prac- 
tically the  only  consideration  moving  from  the  claim 
owner  to  the  public  in  return  for  the  privilege  of  hold- 
ing mining  ground,  and  under  normal  conditions  it 
would  not  be  sound  policy  to  dispense  with  such  work. 
On  the  other  hand,  the  need  for  using  all  available 
labor  in  more  immediately  productive  activities  for  the 
present  is  generally  recognized,  and  there  were  probably 
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few  objectors  to  the  movement  to  waive  this  require- 
ment for  1919. 

The  appropriation  for  the  Bureau  of  Mines  for  the 
fiscal  year  ending  June  30  next  is  $1,201,897,  and  that 
for  the  Geological  Survey  is  $1,461,353.50.  Among  the 
sums  to  be  expended  for  specific  objects  by  the  Bureau 
of  Mines  are  $422,210  to  investigate  causes  of  mine  ex- 
plosions, methods  of  mining,  and  related  subjects,  for 
the  purpose  of  reducing  the  hazards  and  increasing  the 
eflSciency  of  operations;  $150,000  is  for  investigations 
of  mineral  fuels  and  unfinished  mineral  products;  $100,- 
000  is  for  investigations  concerning  the  mining  and 
treatment  of  ores  and  other  mineral  substances;  $125,- 
000  is  for  the  investigation  of  problems  connected  with 
the  mining  and  utilization  of  petroleum  and  natural 
gas;  and  $150,000  is  for  the  expenses  connected  with 
the  establishment  and  maintenance  of  the  ten  experi- 
ment and  seven  safety  stations  authorized  in  the  act  of 
March  3,  1915,  of  which  six  of  each  kind  are  now  in 
operation. 

The  appropriations  for  the  Geological  Survey  include 
specifically  $325,000  for  topographical  surveys;  $347,- 
073.50  for  geologic  surveys;  $40,000  for  chemical  and 
physical  researches  relating  to  geology,  including  those 
for  the  purpose  of  determining  geological  conditions 
favorable  to  the  presence  of  deposits  of  potash  salts; 
$110,000  for  preparation  of  the  reports  of  the  mineral 
resources  of  the  United  States;  $75,000  for  continuing 
the  investigation  of  the  mineral  resources  of  Alaska; 
$175,000  for  gaging  streams  and  determining  the 
water  supply  of  the  United  States,  including  an  inves- 
tigation of  underground  currents  and  artesian  wells; 
and  $175,000  for  the  examination  and  classification  of 
lands. 

PROPOSED  Mining  Legislation  of  the  66th  Congress 
The  first  bill  introduced  in  the  Senate  at  the  begin- 
ning of  the  66th  Congress  was  designed  to  authorize 
corporations  to  cut  timber  for  mining  purposes  on  pub- 
lic land  within  a  state  or  territory  other  than  that  in 
which  the  corporation  was  chartered.  Bills  were  also 
introduced  to  change  the  method  of  obtaining  patents 
to  mineral  land;  to  provide  for  the  disposition  of  Fed- 
eral-owned coal  and  coal  lands;  to  provide  for  the  clas- 
sification of  the  public  lands;  to  provide  for  the  dis- 
position of  coal  and  other  mineral  deposits  in  Indian 
lands;  to  limit  the  importation  of  potash  through  a  li- 
cense system,  in  order  to  protect  domestic  producers ;  to 
apply  part  of  the  proceeds  from  the  sale  of  public  lands 
to  state  schools  or  departments  of  mines  and  mining; 
to  reserve  to  the  United  States  non-metalliferous  min- 
eral deposits  in  lands  patented  under  non-mineral  land 
laws ;  for  the  investigation  of  oil-shale  problems  by  the 
Federal  Bureau  of  Mines;  to  erect  an  experimental  oil- 
shale  refining  plant  at  Ogden,  Utah;  and  the  General 
Leasing  Bill,  which  provides  for  the  leasing  of  deposits 
of  oil,  oil  shale,  natural  gas,  coal,  phosphate,  and  sodium 
in  the  public  lands. 

Bills  were  introduced  in  the  House  to  appropriate 
$200,000  in  order  to  carry  on  the  work  authorized  by 
the  act  of  March  1,  1895,  which  created  the  California 
Debris  Commission  and  provided  for  the  regulation 
of  hydraulic  mining  in  California;  to  license  the  im- 
portation of  potassium  salts  in  the  interest  of  domes- 
tic producers;  to  place  a  tariff  on  importations  of  iron 
sulphide,  pyrite,  and  sulphur,  and  manufactures  there- 
of;   of  tungsten   ores   and   manufactures   thereof;   of 


manganese  and  manganiferous  ores  and  manufactures 
thereof;  of  magnesite  ores  and  manufactures  thereof; 
of  chrome  and  chromium  ores  and  manufactures  there- 
of; of  graphite  ores;  of  crude  barytes,  barium  sul- 
phate and  barium  compounds;  of  quicksilver  and  ores 
or  compounds  of  mercury;  of  molybdenum  and  manu- 
factures thereof;  of  zinc  ores  and  manufactures  there- 
of; of  antimony  salts  and  antimony  sulphret;  to  regu- 
late the  importation  of  coal-tar  products  by  means  of 
a  free  list,  dutiable  lists  and  a  Dye  Licensing  Commis- 
sion; to  fix  a  maximum  price  for  certain  sales  of  coal 
or  coke  and  to  regulate  traffic  in  those  commodities; 
to  provide  for  the  disposal  of  public  lands  in  Arizona, 
New  Mexico,  Nevada,  and  Utah,  containing  deposits  of 
copper  at  depth;  to  change  the  method  of  obtaining 
patents  to  mining  claims,  the  latter  bill  being  in  like 
terms  to  the  bill  introduced  in  the  Senate  with  the  same 
object ;  and  to  cede  the  public  lands  to  the  several  states. 
Through  the  courtesy  of  the  American  Mining  Con- 
gress a  compilation  showing  the  status  of  the  various 
tariff  bills  is  published  herewith  from  the  November 
issue  of  the  Mining  Congress  Journal. 

>  Status  of  Proposed  Legislation 
Of  the  foregoing  bills,  that  to  provide  for  the  cut- 
ting of  timber  was  passed  by  the  Senate  and  is  now 
before  the  Committee  on  Public  Lands  of  the  House: 
and  the  four  bills  relating  to  tungsten,  zinc,  magne- 
site, and  coal-tar  products  have  been  passed  by  the 
House  and  are  now  before  the  Committee  on  Finance 
of  the  Senate.  With  the  exception  of  the  "General 
Leasing  Bill,  none  of  the  other  bills  referred  to  has 
been  passed  by  either  house.  Hearings  have  been  held 
on  the  House  bills  relating  to  the  importation  of  po- 
tassium and  of  graphite,  and  the  Secretary  of  the  In- 
terior has  made  an  adverse  report  on  the  Senate  bill 
to  change  the  method  of  obtaining  patents  to  mining 
claims  and  on  the  bill  to  resei-\'e  non-metalliferous 
minerals  in  lands  granted  under  non-mineral  laws. 

The  General  Leasing  Bill  was  passed  by  both  Senate 
and  House,  but  the  House  made  a  number  of  amend- 
ments to  the  Senate's  bill.  The  House  reserves  all 
helium  in  the  public  lands  and  excludes  lands  ac- 
quired under  the  Appalachian  Forest  Act  from  the 
provisions  of  the  leasing  law,  mining  in  those  lands 
being  at  present  controlled  by  the  Department  of  Agri- 
culture. The  Senate  provided  that  where  an  alien  ob- 
tains any  interest  to  a  lease  such  lease  may  be  taken 
over  by  the  Government,  or  the  Government  may  com- 
pel the  sale  in  the  United  States  of  the  mineral  pro- 
duced under  the  lease.  The  House  omits  this  provi- 
sion, but  provides  that  citizens  of  another  nation  the 
laws  of  which  deny  similar  or  like  privileges  to  citi- 
zens or  corporations  of  the  United  States  may  not  hold 
any  interest  in  a  lease. 

Royalty  Provisions  of  Senate  and  House 

With  the  exception  of  royalties  from  Naval  Reserves 
and  from  Alaska,  the  Senate  provided  that  45  per  cent 
of  the  royalties  should  be  paid  into  the  Reclamation 
Fund  and  45  per  cent  to  the  state  within  the  boundaries 
of  which  the  leased  deposits  were  located,  whereas 
the  House  provides  that  for  past  production  70  per 
cent  and  for  future  production  60  per  cent  shall  be 
paid  into  the  Reclamation  Fund,  leaving  a  proportion- 
ately less  amount  to  the  state.  Both  bills  provide  that 
10  per  cent  shall  go  to  the  United  States  Treasury 
and  that  all  r!;yalty  from  Naval  Reserves  shall  be  dis- 
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posed  of  in  that  way.  They  both  provide  that  as  to 
Alaska  the  Secretary  of  the  Interior  may  waive  pay- 
ment of  royalty  on  petroleum  products  for  the  first 
five  years,  and  they  make  special  provisions  respect- 
ing oil  and  gas  lands  in  that  territory.  Sections  40 
and  41  of  the  Senate  bill,  which  were  designed  as  ad- 
ditions to  the  anti-trust  laws,  have  been  omitted  from 
the  House  bill. 

The   other  important   provisions   of  the   bill   as   it 
passed  the  House  are  as  follows : 

Leasing  Provisions 
Leases  may  be  held  only  by  citizens,  associations,  or 
corporations  of  the  United  States,  but  municipalitie.s 
may  lease  coal,  oil,  oil  shale,  and  gas.  The  maximum 
area  which  may  b«  covered  by  one  lease  is  2,560  acre" 
for   coal,    phosphate,    or    sodium;    5,120    acres    for    oil 


limited  to  leases  for  their  own  use.  Municipalities 
may  acquire  tracts  of  coal  to  be  mined  for  local  use 
without  payment  of  royalty. 

The  minimum  royalty  on  coal  is  5  per  cent.  Under 
ordinary  leases  t'he  minimum  royalties  for  the  other 
minerals  are  12^  per  cent  for  sodium  and  for  oil  and 
gas;  2  per  cent  for  phosphate;  and  for  oil  shale  such 
royalty  as  the  Secretary  may  name;  but  he  may  waive 
royalty  on  oil  shale  for  the  first  five  years,  and  where 
the  daily  production  of  an  oil  well  does  not  exceed 
ten  barrels,  he  may  reduce  the  royalty. 

Terms  and  Rentals 
Special  terms   are   provided   for  holders   of  claims 
under  the  Oil  Placer  law  in  withdrawn  territory  and 
for  homestead  entrymen  in  such  territory. 


.STATUS  OF  TARIFF  BILLS  (a) 


Mineral 

Bill  No. 

Introduced  by 

Tariff  Asked 

Based  On 

Hearings  Held 

Present  Status 

Antimony 

HR  7193 

McGlennon-New  Jersey 

lOc  lb 

Tonnatre 

After  Dec. 

Ways  and  Means 

Barytes 

HR  7658 

Rhodes-M  issouri 

$10  ton 
15  ton 
20  ton 

Crude  barytes 
Barium  sulphate 
Barium  conipounds 

After  Dec. 

Ways  and  Means 

Chrome 

HR  10305 

Kahn-California 

60c.  unit 
65c.  unit 

llSc. lb. 
90c.  unit 

Ore  Cr,0,  content 
Refractories 

Cr^O,  content 
Ferro  Cr.  content 
Chemicals  Cr.  content 

After  Dec 

Ways  and  Means 

Graphite 

HR  5941 

Heflin-Alabama 

Ic.  per  lb. 
2«.  per  lb. 
3c.  per  lb. 
6c.  per  lb. 
5c.  per  lb. 

Ores  under  50% 
Ores  over  50% 
Refined 
Refined 
Products 

September 
26  and  27. 
1919 

Ways  and  Means 

Manganese 

HR  5216 

Slemp- Virginia 

35c.  per  unit 
75c.  per  lb 

Ore  Mn  content 
Alloys  Mn  content 

After  Dec. 

Ways  and  Means 

Magneaite 

HR  5218 

Hadley-Wash  ingt  on 

Jc.  perlb 

Tonnage 

June  16-17 

Passed  House  10/7 
Ore   4c.   per  lb.:   calcined   and 
dead-burned  \c.  lb.;  brick  fc.  lb. 
and  10^,  ad  valorem 

Mercury 

HR  6658 

Lufkin-Mass. 

35c.  per  lb 

Hg  content 

After  Dec. 

Ways  and  Means 

Mica 

Bill  being  formulated 

Molybdenum 

HR  7548 

Taylor-Colorado 

40c.  per  lb, 
70c.  per  lb. 

Ores  Mo  content 
Products  Mo  content 

After  Dec. 

Ways  and  Means 

Pyrites 

HR  5215 

Slemp-Virginia 

15c. 

Unit  of  sulphur 

After  Dec. 

Ways  and  Means 

Potash 

HR  4870 

Fordney-Michigan 

License 

$2.50-$l.50 
unit  K,0 

June  10-11-17 

Ways  and  Means 

Sulphur 

HR  5215 

Slemp- Virginia 

See  Pyrites 

Tungsten 

HR  4437 

Timberlake-Colorado 

$10.00 
1.00  lb. 

Ore  unit  WO, 
Products  W  content 

June  13-14 

Passed  House  8/21 

Zinc 

HR  6238 

McPherson 

IJc.  lb. 
2c.  lb. 
lie.  lb. 
I|c  lb. 
2c.  lb. 
Ic.  lb. 

10  to  25%  ore 

Over  25%  ore 

Blocks,  pigs  or  dust 

Sheets 

Plates 

Old  and  worn 

June  18 

Passed  House  9/2 
Ore  10  1o  ?l<",-}c.  lb. 
Ore20to2;%-jc  lb. 
Ore  more  than  25%-lc.  lb. 
Blocks,  pigs  and  dust  1  }c.  lb. 
Sheets  He  lb. 

(a)     From  iUtninff  Ccwigrcss  Journal  November,  1919 

shale;  and  640  for  oil  and  gas,  except  as  to  certain 
claimants  under  the  placer  law.  With  certain  excep- 
tions, not  more  than  one  coal,  phosphate,  or  sodium 
lease  may  be  held  by  a  lessee  in  one  state,  and  not  more 
than  three  oi!  and  g.is  leases  may  be  so  held,  nor  more 
than  one  such  lease  "within  thB  geological  structure 
of  the  same  producing  oil  or  gas  field." 

Exclusive  prospecting  permits  for  not  to  exceed  an 
area  of  2,560  acres  are  provided  for  coal,  oil  and  gas, 
and  sodium.  In  the  case  of  coal  they  entitle  the 
holder  making  a  discovery  to  a  lease  equal  to  the  area 
covered  by  the  permit;  a  permit  covering  sodium, 
when  followed  by  a  discovery,  entitles  the  holder  to  a 
lease  of  half  the  area  included  in  the  permit  at  a 
royalty  of  not  less  than  one-eighth  and  to  a  preferen- 
tial right  to  lease  the  balance;  and  the  holder  of  a 
permit  to  prospect  for  oil  and  gas  is  entitled  to  a 
lease  on  a  5  per  cent  royalty  for  one-fourth  of  such 
area,  but  not  less  than  160  acres  (provided  that  much 
oil  and  gas  land  may  be  available  within  his  territory) 
and  to  be  preferred  in  the  leasing  of  the  remainder  of 
the  area. 

In  its  application  to  coal  the  bill  does  not  extend  to 
Alaska  (Alaskan  coal  being  already  under  a  leasing 
law).  Coal  land  is  to  be  divided  into  tracts  of  forty 
acres  and  multiples  thereof.     Railroad  companies  are 


Plates  IJc  lb. 

Annual  rentals  ranging  from  25c.  to  $1  per  acre 
are  provided.  They  will  be  credited  against  the  royalty 
charges,  however. 

Rights  of  way  through  the  public  lands  may  be 
granted  for  pipe  lines,  subject  to  the  condition  that 
the  pipe-line  owner  shall  convey  the  oil  belonging  to 
the  Government,  or  to  any  person  not  the  owner  of  a 
pipe  line,  at  reasonable  rates.  These  conditions  are 
made  applicable  to  all  rights  of  way  for  such  pur- 
poses which  may  be  granted  in  future  through  public 
lands. 

Leases  are  subject  to  forfeiture  if  permitted  by  the 
lessee  to  be  controlled  through  sublease  or  other  de- 
vice by  any  combination  in  the  form  of  an  unlawful 
trust.  They  must  contain  provisions  looking  to  proper 
operation,  including  safety  and  welfare  or  miners;  a 
restriction  to  an  eight-hour  day;  requirements  for  just 
weighing  of  coal;-  and  such  provisions  as  may  appear 
necessary  to  insure  the  sale  of  the  product  at  reason- 
able prices. 

Claims  initiated  under  prior-existing  law  in  terri- 
tory which  has  not  been  withdrawn  may  be  perfected 
under  such  law,  including  the  making  of  discovery,  on 
condition  that  a  true  copy  of  the  location  notice  be 
filled  in  the  local  land  office  having  jurisdiction  within 
six  months  following  the  enactment  of  the  new  law. 
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Chronology  of  Mining  in  1919 


JANUARY 

Jan.  1 — Anaconda  company  authorized  $50,000,000  bond 
issue  for  equipping  properties  of  Andes  Copper  and  Santi- 
ago  companies  and  for  replacing  invested   earnings;   Series 

A,  or  one-half,  issued  immediately. — Price-fixing  agreements 
became  illegal,  except  as  permitted  by  Webb  Act. 

Jan.  3 — Appointment  announced  of  H.  C.  Hoover  as  Direc- 
tor General  of  International  Relief  Commission. 

Jan.  5 — Special  committee  filed  report  on  gold  production 

Jan.  6 — Ar.senic  and  arsenic  compounds  removed  from  Ex- 
port Conservation  List. 

Jan.  7 — Petition  of  Minerals  Separation  to  restrain  Butte 
&  Superior  from  dissipating  assets  denied  by  U.  S.  Supreme 
Court;  Mar.  3  set  for  argument. 

Jan.  8 — Announced  that  Mineral  Bank  was  to  be  estab- 
lished in  Mexico  City  by  British  interests,  to  specialize  in 
loans  on  mining  property. 

Jan.  13 — Striking  workmen  at  Morococha  mines  of  Cerro 
de  Pasco  Co.,  Peru,  dynamited  power  lines,  causing  flood- 
ing of  lower  levels;   Americans   abandoned  camp. 

Jan.  15 — Copper  Export  Association  filed  articles  of  in- 
corporation with  F'ederal  Trade  Commission  and  obtained 
permission  to  enter  export  trade  under  Webb  law.  California 
committee  of  the  American  Mining  Congress  met  at  San 
Francisco  to  organize  state  chapter. 

Jan.  16 — Import  restrictions  on  pyrites,  graphite,  graphite 
crucibles,  iron  ore,  chrome  ore,  chromite,  manganese  ore 
and  dioxide,  copper  ore  and  concentrates,  and  monazite  sand 
removed  by  War  Trade  Board. 

Jan.  17 — Anaconda's  sawmill  plant  at  Bonner,  Mont.,  de- 
stroyed by  fire. — Perkin  medal  for  chemical  discovery  pre- 
sented to  F.  G.  Cottrell  at  Chemists'  Club,  New  York.— Bos- 
ton &  Montana  Development  Co.  announced  sale  of  $400,000 
bond  issue. — Unevida  Gold  Mining  Co.  filed  action  in  New 
York  Supreme  Court  to  recover  leases  transferred  by  de- 
fendants to  Comstock  Recovery  Lode  Corporation. 

Jan.  20 — Calumet  &  Hecla  and  subsidiaries  established  new 
working  schedule  equivalent  to  75  per  cent  of  working  time 
recently  existing. — Control  of  distribution  of  raw  materials 
in  United  States  released  by  War  Trade  Board,  except  as 
to  pig  tin,  tin  ore  and  concentrates,  jute,  jute  manufac- 
tures, and  Egyptian  cotton. 

Jan.  21 — Committee  on  investigation  of  smelting  rates 
charged  British  Columbia  mine  operators  by  Consolidated 
Mining  &  Smelting  Co.  of  Canada  held  first  session  at  Nelson, 

B.  C. 

Jan.  24 — Committee  on  Gold  Standard,  appointed  by  Secre- 
tary McAdoo,  reported  special  government  or  international 
action  was  unnecessary  to  stimulate  production  of  gold. 

Jan.  29 — War-Contract  Validation  Bill  amended  to  provide 
relief  for  war-mineral  producers. — Senate  Foreigfn  Relations 
Committee  reported  favorably  on  resolution  to  investigate 
American  claims  for  destruction  of  property  in  Mexico 

Jan.  31 — Delegates  of  grievance  committees  of  copper  com- 
panies' employees  in  Arizona,  Utah  and  Montana  conferred 
with  Secretary  of  Labor  in  Washington. — Price  and  other 
restrictions  on  bituminous  and  anthracite  coal   suspended. 

FEBRUARY 

Feb.  1 — Ore-storage  warehouse  opened  at  Picher,  Okla., 
by  Tri-State  Operators'  Association. 

Feb.  4 — Application  of  Butte  &  Superior  company  for 
modification  of  injunction  in  Minerals  Separation  case  denied 
by  U.  S.  District  Judge  G.  M.  Bourquin  at  Helena,  Mont, 
leaving  status  of  case  unchanged  pending  decision  of  U.  S. 
Supreme   Court. — Bounty   on   Canadian   iron   ore   advocated 


to  Canadian  government  at  Ottawa  by  deputation  from 
various  northern  Ontario  districts. — Temiskaming  share- 
holders agree  on  purchase  of  Dolly  Varden  and  Wolf  silver 
mines,  in  British  Columbia. 

Feb.  6^Wage  reduction  at  Great  Falls  and  Anaconda  smel- 
ters ordered  by  Anaconda   Copper  Mining   Co. 

Feb.  7 — Strike  ordered  in  Butte  district  by  I.  W.  W.— Utah 
Copper  Co.  reduced  wages  of  miners  and  millmen  approxi- 
mately 75c.  per  day. — Consolidation  announced  of  controlling 
interests  in  Rochester  Mines  and  other  Rochester,  Nev.,  com- 
panies, eliminating  pending  litigation  between  Rochester 
Mines  and  Rochester  Elda  Fina. 

Feb.  8 — I.  W.  W.  called  strike  in  Arizona  copper  camps, 
due  to  reduction  of  75c.  in  wages. — Metal  crafts  at  Butte, 
Mont.,  struck  on  account  of  wage  reduction  of  $1. 

Feb.  10 — Strike  declared  at  Jerome,  Ariz.,  when  copper 
companies  reduced  wages  75c.  per  day. — Wages  reduced  in 
Clifton-Morenci-Metcalf  district  of  Arizona. — East  Butte 
smelter  at  Butte,  Mont.,  shut  down. 

Feb.  11 — Report  on  gold  situation  submitted  to  Secretary 
of  Treasury  by  committee  appointed  on  Nov.  2. — Anaconda 
concentrator  closed,  owing  to  Butte  strike. — United  Verde  and 
United  Verde  Extension  companies  issued  joint  ultimatum 
warning  striking  employees  to  return  under  penalty  of  in- 
definite shutdown. — Smelters  in  Salt  Lake  Valley,  Utah,  re- 
duced wages  65  to  75c.  per  day. — Annual  meeting  of  Idaho 
Mining  Association  opened  at  Boise. 

Feb.  12 — Anaconda  acid  plant  closed,  owing  to  Butte  strike. 

Feb.  13 — Hearing  of  potash  producers  opened  before  Senate 
Committee  on  Mines  and  JVIining. — United  Verde  Copper  Co. 
and  United  Verde  Extension  Co.,  Jerome,  Ariz.,  shut  down 
due  to  I.  W.  W.  strike. 

Feb.  17 — Butte  strike  called  off  after  men  had  been  out 
nine  days. — First  locomotive  fired  on  Montana  Southern  Ry. 
of  Boston  &  Montana  Development  Co. — Annual  meeting  of 
American  Institute  of  Mining  Engineers  opened  in  New  York. 

MARCH 

Mar.  1 — Arizona  Copper  Co.'s  mines  in  Clifton-Morenci  dis- 
trict of  Arizona  placed  on  5-days-per-week  basis  and  wages 
based  on  18c.  copper  with  bonus  of  $1  per  day  for  under- 
ground men  and  75c.  for  surface  men. — Further  reduction 
of  25c.  per  day  in  miners'  wages  effective  in  Bingham  dis- 
trict, Utah. — Sliding  scale  of  wages  based  on  price  of  copper 
made  effective  at  Granby  Consolidated  Mining,  Smelting  & 
Power  Co.,  in  British  Columbia,  with  bonus  arrangement. 

Mar.  4 — Oregon  Legislature  filed  in  office  of  Oregon  Secre- 
tary of  State  Act  (H.  B.  263)  providing  for  examination  and 
registration  of  professional  engineers  practicing  in  Oregon; 
effective  July  1,  1919. 

Mar.  13 — Announced  that  British  government  planned  crea- 
tion of  permanent  petroleum  ministry. 

Mar.  14 — Calumet  &  Hecla  passed  dividend;  stock  declined 
50  points. 

Mar.  16 — Reduction  of  $1  per  day  in  miners'  wages  made 
in  Cocur  d'Alene  district  of  Idaho. 

Mar.  18 — Pumping  of  first  well  started  at  property  of 
Texas  Gulf  Sulphur  Co.,  at  Gulf,  Tex.;  production  of  sulphur 
began  following  day  at  rate  of  over  400  tons  every  24  hours. 

Mar.  19 — Arguments  heard  in  U.  S.  Supreme  Court  in 
Washington,  D.  C,  on  appeals  by  Minerals  Separation,  Ltd., 
from  Federal  Court  opinions  denjang  injunctions  to  restrain 
Butte  &  Superior  Mining  Co.  from  infringing  flotation  process 
patents. 

Mar.  20 — Transport  "Dakotan"  arrived  in  New  York  ■with 
43  officers  and  1,349  men  of  the  27th  Engineers. 
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Mar.  28 — Fire  broke  out  in  Argonaut  mine  at  Jackson,  Cal. 

Mar.  31 — Sale  of  Mother  Lode  Copper  Mines  Co.,  of  Alaska, 
to  Stephen  Birch,  permitted  by  Supreme  Court  of  State  of 
Washington. — Trading  in  copper  begun  on  New  York  Metal 
Exchange.  ^p^jL 

Apr.  1 — Agreement  between  Government  and  copper  pro- 
ducers became  effective,  calling  for  purchase  by  producers 
of  5,000,000  lb.  copper  per  month  for  ten  months  and  10,- 
000,000  lb.  per  month  for  next  five  months. 

Apr.  2 — Meeting  in  Denver  of  representatives  of  potash 
companies  to  form  National  Potash  Association. — War  Trade 
Board  announced  resumption  of  Allied  trading  with  German 
Austria  under  proper  license. 

Apr.  4 — Announcement  made  of  reduction  of  $1  a  day  in 
wages  of  metal  miners,  effective  May  1,  by  Iron  Silver  Min- 
ing Co.,  operating  in  Leadville  district,  and  at  Yak  mines  of 
American  Smelting  &  Refining  Co.,  affecting  about  1,000  men. 

Apr.  7 — German-owned  stock  of  Compania  de  Minerales  y 
Metales,  S.  A.,  and  American  Metal  Co.,  sold  by  Alien  Prop- 
erty Custodian. 

Apr.  9 — Governor  of  Colorado  approved  State  Senate  Bill 
No.  339  creating  State  Board  of  Engineer  Examiners,  it  hav- 
ing passed  Legislature  in  March. 

Apr.  12 — Great  Lakes  navigation  openjsd  for  iron  ore  ship- 
ments; earliest  opening  in  forty- five  years. 

Apr.  15 — Hearing  before  War-Minerals  Relief  Commission 
begun. 

Apr.  20 — Miners  at  many  large  properties  in  Leadville 
district   walked    out. 

Apr.  21 — Fire  destroyed  buildings  at  Sunnyside  mine,  at 
Eureka,  Col.,  causing  damage  of  $225,000. — Reports  received 
of  filing  of  complaint  by  eleven  large  mining  companies 
against  high  freight  rates  put  into  effect  by  Railroad  Ad- 
ministration. 

Apr.  22 — Miners'  committee  and  Leadville  operators  agreed 
on  minimum  wage  of  $4  per  day. 

Apr.  29 — Explosion  in  Majestic  Coal  Mining  Co.'s  mine, 
twenty-two  miles  from  Birmingham,  Ala.,  killed  seventeen 
miners,  injuring  seven  others. 

MAY 

May  1 — Alabama  chapter  of  American  Mining  Congrress 
organized  at  Birmingham,  Ala.,  with  fifty,  members. 

May  5 — Calumet  &  Hecla  reduced  production  by  50  per 
cent  and  laid  off  2,000  employees. 

May  6 — Restriction  removed  on  export  of  silver. — In  Park 
City  district,  Utah,  strike  began  for  6-hour  day  from  collar 
to  collar,  $1  per  hour,  and  two  men  on  machines. 

May  9 — Action  filed  in  suit  between  Balaklala  Consolidated 
Copper  Co.  and  Mammoth  Copper  Mining  Co.  for  settlement 
on  ores. 

May  12 — New  Utah  law  regarding  stock  transactions  be- 
came effective. 

May  15 — U.  S.  Smelting,  Refining  &  Mining  Co.  at  Ken- 
net,  Cal.,  shut  dovsTi  indefinitely. — Fire  at  South  Porcupine 
destroyed  many  buildings. 

May  17 — United  Verde  Copper  Co.,  and  L^nited  Verde  Ex- 
tension, Jerome,  Ariz.,  resumed  operations. 

May  19 — Dolly  Varden  Mining  Co.  and  Temiskaming  Min- 
ing Co.  failed  to  liquidate  claims  of  Taylor  Engineering  Co. 
for  construction  of  railway  from  coast  to  mine  on  this  date, 
set  by  British  Columbia  Provincial  Legislature. — Mining  and 
Geological  Exposition  of  Department  of  Interior  opened  at 
Washington,    D.    C. — Congress   convened   in   extra   session. 

May  20 — Operators  in  Coeur  d'Alene  district  of  Idaho  ad- 
vanced wages  of  miners  50c.  per  day  to  $4.75. 

May  27 — Oil  struck  in  England  for  first  time. 

May  31 — Bill  introduced  into  Congress  by  Representative 
Raker,  suspending  all  assessment  work  on  mining  claims 
during  war  and  for  one  year  after  peace  declaration. 
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JUNE 

June  2 — Period  set  for  filing  claims  with  War-Minerals 
Relief  Commission  closed.  1,287  claims  having  been  filed. — 
U.  S.  Supreme  Court  decision  handed  dovra  in  Minerals  Sep- 
aration, Ltd.,  vs.  Butte  &  Superior. — Pan  American  Commer- 
cial Conference  opened  at  Washington. 

June  5— Powder  explosion  in  Baltimore  tunnel  of  Delaware 
&  Hudson  Coal  Co.  killed  83  and  injured  50. 

June  6 — Half  of  mine  crew  of  Homestead  Iron  Dyke  Mines 
Co.,  Inc.,  Homestead,  Ore.,  struck. 

June  9 — Arizona  Employers'  Liability  Law  held  constitu- 
tional by  U.  S.  Supreme  Court  in  case  against  Arizona  Copper 
Co. — American  Zinc  Institute  opened  first  annual  convention 
at  St.  Louis,  Mo. — United  Verde  Extension  resumed  after 
shut-dowTi  of  three  months. 

June  12 — Kirkland  Lake  miners  struck  for  higher  wages, 
shorter  hours  and  recognition  of  union. — Imperial  Mineral 
Resources  Bureau  chartered  in  Great  Britain. 

June  13 — Strike  of  underground  employees  declared  at 
mines  in  Grass  Valley  district,  Calif. 

June  19 — Lake  Superior  Metal  Mine  Safety  Conference 
opened  in  Duluth. — Bill  to  establish  South  African  mint  at 
Johannesburg  read  third  time  in  Union  House  of  Assembly. 

June  23 — Park  City,  Utah  strike  ended;  work  resumed  on 
pre-strike  basis. — Announced  all  Inter-Allied  tin  had  been 
sold,  that  all  restrictions  on  trading  in  tin  were  discontinued, 
subject  to  War  Trade  Board  ruling  of  June  16. 

June  25 — Bill  introduced  in  both  Houses  of  Congress  to 
create  Department  of  Public  Works. 

June  27 — Mexico  issued  new  mining  tax  levy  under  power 
of  resolution  of  May  8,  1917. — War  Department  offered  plat- 
inum surplus  for  sale. 

June  30 — Transfer  announced  of  War  Trade  Board's  per- 
sonnel, powers,  duties,  and  records  to  Department  of  State, 
effective  July  1. — Strike  ended  at  mines  in  Grass  Valley  dis- 
trict, Calif.,  operators  granting  10  per  cent  increase  to  those 
working  three  months  or  more. 

JULY 

July  1 — Cornerstone  laid  for  new  U.  S.  Assay  Office,  New 
York. — Consolidated  Mining  &  Smelting  Co.  of  Canada  put 
Schedule  C  in  effect  at  Trail,  B.  C. — New  Mexican  mining 
law  went  into  effect. — Bill  became  effective  requiring  examin- 
ation and  registration  of  engineers  practicing  in  Oregon. 

July  2 — Announced  that  the  Government  assay  offices  had 
been  instnicted  to  pay  market  prices  for  silver  found  in  gold 
bullion   purchased. 

July  6 — Downtown  pay  office  of  Anaconda  company  dyna- 
mited in  Butte,  Mont. 

July  7 — Calumet  &  Hecla  and  subsidiaries  announced  that 
all  underground  men  would  be  re-employed. 

July  10 — New  suits  brought  at  Bisbee,  Ariz.,  for  deporta- 
tions on  July  12,  1917. 

July  11 — Affiliated  international  steel  workers  unions  meet- 
ing at  Washington,  recommended  strike  vote  be  taken. 

July  15 — War  Trade  Board  announced  that  nitrates  of  soda 
and  potash,  also  tin  ore  and  tin  concentrates  might  be  im- 
ported freely  under  general  import  license. — Calumet  &  Hecla 
and  Mohawk-Wolverine  mining  companies  raised  wages  15 
per  cent. 

July  16 — Wages  increased  in  Warren  district,  Arizona,  for 
copper  miners,  also  for  smelter  employees  at  Douglas. — ^War- 
time wage  scale  restored  at  mines  in  Coeur  d'Alenes,  Idaho. 

July  IS — Representative  Taylor,  of  Colorado,  introduced 
H.  R.  bill  No.  7,548,  to  encourage  production  in  molybdenum. 

July  22 — Amendments  to  Workmen's  Compensation,  Insur- 
ance, and  Safety  Act  of  California  became  effective. 

July  23 — Miners  struck  at  Cobalt  for  recognition  of  union. 
— Anaconda  abolished  sliding  scale  and  raised  wages  of  union 
employees  $1   per  day,  effective  for  year  beginning  July  1, 
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1919. — Announced  that  Me.xican  government  would  permit 
temporary  boring  of  oil  wells  provided  companies  submit  to 
possible   future   legislation. 

July  24— Fiee  market  for  gold  produced  by  Transvaal  re- 
established by  agreement  between  Bank  of  England  and  rep- 
resentatives of  South  African  gold  mining  companies. 

July  26 — Agreement  between  Mine  Workers'  Protective 
League,  of  Grass  Valley,  Calif.,  and  larger  mining  companies 
adopted.     Strike  begun  in  June  thus  ended. 

July  30 — Calumet  &  Hecla  presented  medals  to  employees 
for  long  service. — Fire  destroyed  mill  of  Broken  Hill  South 
Mining  Co.,  at  Broken  Hill,  New  South  Wales. — Mineral 
Royalty  Act  of  Texas  signed  by  Governor  Hobby  at  Austin, 
Tex.,  also  act  bringing  Texas  mining  laws  into  conformity 
with  Federal  mining  laws. — Texas  Railroad  Commission 
adopted  new  oil  and  gas  consei'vation  rules. 

AUGUST 

Aug.  1 — Workmen  struck  for  higher  wages  on  C.  &  N.  W. 
ore  docks  at  Ashland,  Wis. — Arizona  Hercules  tailings  dam 
at  Kelvin,  Ariz.,  destroyed  by  cloudburst. 

Aug.  2 — House  passed  bill  imposing  tariff  on  laboratory 
glassware,  optical  glass,  scientific  instruments  and  similar 
apparatus. 

Aug.  4 — Proceedings  begun  in  Elm  Orlu  Mining  Co. 's  supple- 
mental suit  against  Butte  &  Superior  at  Butte,  Mont. — Shop- 
men struck  on  ore-carrying  railroads  following  dockworkers' 
.strike  at  Ashland,  Wis. — State  Corporation  Department  of 
California  issued  list  of  oil  companies  that  had  violated  Cali- 
fornia "blue  sky"  law. — Duluth  Engineers'  Club  held  annual 
meeting  at  Duluth,  Minn. 

Aug.  7— Senate  passed  bill  providing  for  suspension  of 
assessment  work.  Bill  signed  same  month. — War  Trade 
Board  of  State  Department  amended  General  Enemy  Trade 
License  to  permit  importation  of  German  potash  without 
individual  licenses. 

Aug.  8 — Metal  Trades  Crafts  of  Butte,  Anaconda,  and  Great 
Falls,  Mont.,  struck. 

Aug.  D^Strike  lasting  two  weeks  called  by  I.  W.  W.  at 
Oatman,  Ariz. — Strike  called  at  Copper  Canyon  Mining  Co., 
Battle  Mountain,  Nev. 

Aug.  13 — Cerro  de  Pasco  Copper  Corporation's  directors  de- 
cided to  build  new  smelter  at  Oroya,  Peru. 

Aug.  15 — International  Union  of  Mine,  Mill  &  Smelter 
Workers  struck  in  Coeur  d'Alene  district,  Idaho. — Operating 
companies  at  Oatman,  Ariz.,  compelled  to  close  mines. 

Aug.  17 — Miners  struck  for  higher  wages  at  Divide  and 
Tonopah  camps,  Nevada. 

Aug.  19— Men  struck  at  Chrome,  N.  J.,  plant  of  U.  S.  Metals 
Refining  Co.;  returned  to  work  Sept.  27. 

Aug.  21 — Tungsten  tariff  bill  passed  House. — Winnipeg 
Mining  Association  organized. 

Aug.  23 — Dockworkers'  strike  settled  at  Ashland,  Wis.,  and 
iron  mines  resumed  shipping. 

Aug.  2!5 — Elm  Orlu  supplemental  suit  against  Butte  &  Su- 
perior Mining  Co.  settled  by  compromise. 

Aug.  28 — Strike  of  Nevada  Consolidated  Copper  Co.'s  em- 
ployees ended. 

Aug.  29— Suit  of  United  States  against  Southern  Pacific 
Ry.  over  title  to  162,000  acres  of  oil  lands  in  San  Joaquin 
Valley,  California,  decided  in  favor  of  railway  by  Judge  Bled- 
soe, of  U.  S.  District  Court. 

SEPTEMBER 

Sept.  1 — Strike  of  miners  epded  at  Virginia  City,  Nev. — 
Yellow  Pine  Mining  Co.,  Goodsprings,  Nev.,  voluntarily 
raised  wages  25  to  50  cents. — Boulder  County  Metal  Mining 
Association  held  Boulder  County  Silver  Mining  Jubilee  com- 
memorating discovery  of  silver  at  Caribou  in  1869. 

Sept.  2 — House  passed  zinc  tarilf  bill. — Fire  broke  out  in 
abandoned  stopes  of  Hercules  mine,  Burke,  Ida. — Wellington 
mines,  Breckenridge,  Col.,  resumed  operations. — Trade  with 


Hungary  authorized,  exports  from   United  States  to  be  con- 
trolled by  licenses. 

Sept.  3 — Senate  passed  oil-land  leasing  bill. 

Sept.  8— Strike  at  Cobalt,  Ont.,  ended. 

Sept.  9 — Suit  for  infringement  of  flotation  patents  filed 
against  Nevada  Consolidated  Copper  Co.  by  Minerals  Separa- 
tion North  American  Corporation  and  Minerals  Separation, 
Ltd. 

Sept.  10 — U.  S.  Supreme  Court,  at  Boston,  handed  down 
decision  in  suit  of  Louis  Ross  against  Albert  C.  Bun-age  to 
obtain  part  of  profits  from  sale  of  mining  properties  in  Chile 
to  Guggenhcims;  court  ruled  Burrage  was  entitled  to  only 
$100,000. 

Sept.  18 — Cloudburst  put  American  Smelting  &  Refining 
Co.'s  smelter  at  Garfield,  Utah,  out  of  operation  for  several 
days. — First  break  occurred  in  metal  crafts  strike  at  Butte, 
Mont.,  when  machinists  voted  to  retura  to  work. 

Sept.  19 — Governor  of  Minnesota  vetoed  Bendixen  bill  levy- 
ing 5  per  cent  tax  on  iron  ore. 

Sept.  22 — General  strike  of  steel  workers  began. — School 
opened  for  teaching  English  to  aliens  in  Utah  mining  canip.s, 
as  required  by  state  law. — Chicago  meeting  of  A.  I.  M.  E.  and 
other  affiliated  societies  opened. 

Sept.  23 — U.  S.  Senate  adopted  Senator  Kenyon's  resolution 
to  investigate  steel  strike  with  view  to  possible  Federal  action. 

Sept.  25 — Fire  broke  out  on  800  level  of  Homestake  Mining 
Co.,  Lead,  S.  D.,  shutting  dowTi  all  mills. 

Sept.  26 — Arizona  Commercial  Mining  Co.  again  filed  suit 
against  Iron  Cap  Copper  Co.,  after  former  suits  had  been 
thrown  out  by  Massachusetts  court  for  lack  of  jurisdiction. 

Sept.  29 — Calumet  &  Hecla  Mining  Co.  announced  gift  of 
life  insurance  policy  to  each  of  10,000  employees. — New 
building  for  U.  S.  Bureau  of  Mines  experiment  station  dedi- 
cated at  Pittsburgh,  Pa. 

OCTOBER 

Oct.  1 — Eighth  Annual  Safety  Congress  opened  at  Cleve- 
land, Ohio. — Kirkland  Lake  miners  resumed  work  under  pre- 
strike  conditions. 

Oct.  4 — Work  resumed  on  pre-strike  basis  at  Tonopah 
Divide  Mining  Co.,  Di%'ide,  Nev. 

Oct.  6 — Government  suit  to  dissolve  U.  S.  Steel  Corporation 
submitted  to  U.  S.  Supreme  Court,  almost  eight  years  after 
it  was  filed. 

Oct.  8 — Yukon  River  navigation  closed. 

Oct.  9 — Strike  in  Coeur  d'Alene  district,  Ida.,  officially 
called  off. 

Oct.  10 — Mexican  senate  agreed  to  discuss  petroleum  bill 
submitted  by  administration. 

Oct.  12 — Kirkland  Lake  Miners  Union,  No.  149,  officially 
declared  strike  off. 

Oct.  19 — Strike  at  Copper  Canyon  Mining  Co.,  Battle  Moun- 
tain, Nev.,  settled. 

Oct.  20 — Metal  Trades  crafts  of  Butte,  Anaconda,  and 
Great  Falls,  Mont.,  returned  to  work  on  old  basis. — 
Many  miners  killed  by  break  down  of  man  engine  at  St.  Just 
mine,  Penzance,  Cornwall. 

Oct.  23 — Labor  representatives  bolted  Industrial  Peace 
Conference   at  Washington. 

Oct.  28 — Oliver  Iron  Mining  Co.  reopened  mines  on  pre- 
strike  basis,  thus  ending  strike  in  Ely,  Minn.,  district,  on 
Vermilion   Range. 

NOVEMBER 

Nov.  1 — General  strike  of  coal  miners  closed  many  coal 
mines. 

Nov.  6 — Apex  suit  between  Utah  Consolidated  Mining  Co., 
Bingham  Canyon,  Utah,  and  IHah  Apex  Co.  began  in  U.  S. 
District  Court,  Salt  Lake  City,  before  Judge  Johnson. 

Nov.  17^ — Miners  employed  by  Rochester  Nevada  Silver 
Mines  Co.,  Rochester,  Nov.,  strtick  for  50c.  increase. — Ameri- 
can Mining  Congress  opened  convention  at  St.  Louis,  Mo. 

Nov.  21 — Employment  office  re-established  at  Wallace,  Ida. 
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Nov.  22 — Federal  Mining  &  Smelting  Co.  filed  action  in 
U.  S.  District  Court  at  Coeur  d'Alene,  Ida.,  against  Hecla 
Mining  Co.,  claiming  apex  rights  in  latter's  East  orebody  of 
Russell  claim. — Pig  iron  removed  from  British  export  em- 
bargo list. 

Nov.  24 — Labor  Party  of  United  States  created  by  repre- 
sentatives of  organized  labor  in  convention  at  Chicago. — 
Eugene  Schneider,  head  of  Schneider  et  Cie.,  of  France,  pre- 
sented with  gold  mdal  by  Mining  &  Metallurgical  Society  of 
America  in  New  York. 

Nov.  2fr^Annual  meeting  of  Canadian  Minmg  Institute 
opened  at  Vancouver,  B.  C. 

DECEMBER 

Dec.  1 — International  Exposition  of  Mining  Industries  op- 
ened at  Grand  Central  Palace,  New  York. — Old  Michigumrne 
mine  and  other  parcels  on  Marquette  Range  bought  in  by 
Cleveland-Cliffs  Iron  Co.  for  $13,975..3fi.— Fire  extinguished 
at  Homestake  mine.  Lead,  S.  D. 

Dec.  2 — Federal  Trade  Commission  began  hearing  at  Wash- 
ington regarding  continuance  of  Pittsburgh  as  basing  point 
for  steel. — Representative  Kahn  of  California  introduced  bill 
to  levy  protective  tariff  on  imports  of  chrome  ores  and 
products. 

Dec.  3 — President  Wilson  recommended  to  Senate  that  war- 
time law  regrulating  manufacture  and  .sale  of  explosives  be 
extended  until  June  30,  1920. — Governor  General  of  Canada 
restored  to  regulations  governing  issue  of  leases  of  oil  lands 
the  provision  for  payment  to  Crown  of  royalty  on  output  of 
oil  wells  located. 

Dec.  6 — Senate  Finance  Committee  began  hearings  on 
House  tariff  revenue  bills,  receiving  first  of  all  requests  for 
increased  tariffs  on  magnesite. 


Dec.  8 — Fuel  Administrator  Garfield  restored  war  prices 
and  restrictions  on  coal  and  coke  in  efforts  to  counteract  effects 
of  miners'  strike. — U.  S.  Supreme  Court  ordered  re-argument 
of  appeals  in  proceedings  brought  by  minority  .stockholders 
of  Alice  Gold  &  Silver  Mining  Co.,  contesting  sale  of  com- 
pany's properties  near  Butte,  Mont.,  to  Anaconda  Copper 
Mining  Co. — Mass  Consolidated  Copper  Co.,  Houghton,  Mich., 
suspended  mining  operations  until  conditions  become  normal. 

Dec.  9 — Department  of  Agriculture  put  into  effect  drastic 
regulations  regarding  borax  content  of  fertilizers. — Home- 
stake  Mining  Co.,  Lead,  S.  D.,  started  300  stamps. 

Dec.  10— Mexican  Senate  passed  Petroleum  bill  requiring 
oil  operators  in  Mexico  to  secure  Government  permits  before 
drilling  on  own  properties.— Leaders  of  United  Mine  Workers, 
in  conference,  accepted  President  Wilson's  plan  to  settle  coal 
strike  and  adjourned;  miners  to  receive  advance  of  14  per 
cent  on  wage  scale  of  Oct.  31,  1919;  presidential  commission 
of  three  named  to  draw  up  new  wage  agreement. 

Dec.  12— Dr.  Harry  A.  Garfield  resigned  as  U.  S.  Fuel 
Administrator. 

Dec.  16— Representative  McFadden,  of  Pennsylvania,  intro- 
duced bill  providing  subsidiary  silver  coins  be  minted  on  80 
per  cent  standard,  gold  coins  to  be  continued  at  90  per  cent 
gold  and  10  per  cent  silver. 

Dec.  27— American  Metal  Co.  announced  acquisition  of  en- 
tire business  of  L.  Vogelstein  &  Co.;  transfer  included  U.  S. 
Metals  Refining  Co.'s  copper  refinery  at  Chrome,  N.  J.— 
United  Mine  Workers  of  America  called  off  all  coal  strikes 
in  Kansas  district. 

Dec.  29— Bituminous  Coal  Industry  Commission,  appointed 
by  President  to  investigate  wages  and  prices  in  bituminous 
coal  mining  indu.^try.  held  initial  meeting. 
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ALABAMA 

Dixie  Graphite  Co.,  Ashland,  Ala.,  built  graphite  mill  vidth 
capacity  of  200  tons  in  10  hours. 

National  Steel  Products  Co.,  Bessemer,  Ala.,  completed 
25-ton  steel  castings  plant  begun  in  1918. 

Republic  Iron  &  Steel  Co.,  Birmingham,  .\la.,  built  700-ton 
v.ashery  at  Brown  Ore  mine,  Houston,  and  completed  install- 
ing neiv  compressor  at  their  Spaulding  mine. 

Sloss- Sheffield  Steel  &  Iron  Co.,  Birmingham,  Ala.  Work 
on  120  coke  ovens  at  North  Birmingham  nearing  completion 
at  end  of  year. 

ARIZONA 
Aravaipa  Leasing  Co.,  working  old  Grand  Reef  mine,  moved 
equipment  to  Klondyke,  Ariz.,  and  re-erected  it  on  company's 
lead-silver  property. 

Arizona-Globe  Mining  Co.,  Bellevue,  Ariz.,  built  new  office, 
bunkhouse  and  other  buildings,  also  wagon  road  from  Belle- 
vue to  Arizona-Globe  camp. 

Arizona  Smelting  &  Power  Co.,  Benson,  Ariz.,  renovated 
old  (but  never  used)   250-ton  smelter. 

Copper  Queen  Branch,  Phelps  Dodge  Corp.,  Bisbee,  Ariz., 
built  new  safety-first  house  at  Czar  shaft,  new  change  house 
near  Holbrook  shaft,  and  continued  work  of  stripping  Sacra- 
mento Hill.  Steel  tower  transmission  line  completed  from 
Douglas  and  substation  put  up  a*  site  of  proposed  4,000-ton 
concentrator  near  Warren. 

Copper  Queen  Gold  Mining  Co.,  Mayer,  Ariz.,  contracted 
for  erection  of  100- ton  flotation  mill. 

Dardanelles  Mining  Co.,  Chloride,  Ariz.,  installed  head- 
frame  transferred  from  Emerson  mine. 


Dawson  Metallurgical  Co.,  Tucson,  Ariz.,  made  trial  run 
of  85-ton  copper  furnace  of  novel  type,  established  near  Nar- 
ragansett  mine,  at  Rosemont. 

Dragon  Mining  &  Development  Co.,  Wickenburg,  Ariz., 
installed  50-ton  gold-silver-vanadium  concentrator,  also 
25-hp.  gasoline  hoist,  60-hp.  gas  engine,  pump  and  small  com- 
pressor. 

Gibson  Consolidated  Copper  Co.,  Bellevue,  Ariz.,  built  150- 
ton  mill  and  reservoir  on  Pinto  Creek. 

Gunsite  Gold  &  Tungsten  Mine,  Ajo,  Ariz.,  installed  ball 
mill  of  about  40-tons  capacity. 

Hackberry  Consolidated  Mining  Co.,  Hackberry,  Ariz.,  com- 
pleted and  put  in  operation  new  mill  of  80-tons  capacity  per 
10-hr. 

Iron  Cap  Copper  Co.,  Globe,  Ariz.,  installed  new  hoist, 
skips  and  crushing  plant,  also  new  18,000-gal.  per  hour  pump. 
Foundations  of  new  600-ton  concentrator  completed. 

Jumbo  Mine,  Globe,  Ariz.,  built  small  cyaniding  plant  for 
silver  ore. 

Kay  Copper  Co.,  Canyon,  Ariz.,  erected  headframe  and 
added  new  equipment  operated  electrically  from  extended 
lines  of  Arizona  Power  Co. 

Keystone  Copper  Mining  Co.,  Johnson,  Ariz.,  purchased 
machinery  for  100-ton  concentrator. 

Lavelle  Gold  Mining  Co.,  Winkelman,  Ariz.,  continued  con- 
struction of  50-ton  mill  to  cost  $60,000. 

McCracken  Silver-Lead  Mine,  Signal,  Ariz.,  built  and  put 
in  operation  mill  for  silver-lead  ores. 

.Mascot  Copper  Co;,  Dos  Cabezas,  Ariz.,  installed  concen- 
trator at  mine  15  miles  from  Wilcox. 
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Miami  Copper  Co.,  Miami,  Ariz.,  equipped  No.  5  shaft  and 
added  man  hoist. 

Miami  Mining  &  Milling  Co.,  Miami,  Ariz.,  installed  at 
Doak  50-ton  unit  of  concentrator  bought  from  Arizona  Butte 
Mines  Co.     Second  unit  ordered. 

New  Cornelia  Copper  Co.,  Ajo,  Ariz.,  put  up  two  additional 
reducing  tower.s  and  completed  500-ton  experimental  flotation 
plant  for  sulphides.  Equipment  includes  Gates  gyratory  and 
Symons  crushers,  Marathon  and  Hardinge  mills,  28-in.  con- 
veyor. Inspiration-type  and  Cole-Bergman  flotation  machines, 
classifiers,  Deister  tables,  and  Dorr  thickeners. 

New  King  of  Arizona  Mining  Co.,  Yuma,  Ariz.,  built  reser- 
voir in  hills. 

Ray  Consolidated  Copper  Co.,  Ray,  Ariz.,  completed  a 
change-house  at  Shaft  4,  a  heating  plant  and  an  Otis  elevator 
man-hoist. 

Ray  Hercules  Copper  Co.,  Ray,  Ariz.,  completed  pumping 
plant  at  Kelvin,  including  two  1,000-gal.  Scranton  pumps, 
200-hp.  motor,  and  suspended  wooden  pipeline  across  Gila 
River.  Installed  at  Hercules  new  unit  of  Callow  and  Inspira- 
tion type  cells  for  remodelled  flotation  mill. 

Riley  Mine,  Payson,  Ariz.,  installed  20-stamp  gold  mill  on 
Oxbow  property. 

Rural-Buckeye  Mine,  Kingman,  Ariz.,  built  headframe, 
bunk  house  for  50  men,  and  new  motor-truck  road  from  Min- 
eral Park,  and  installed  electrically  driven  hoist,  compressor, 
pump,  drill  shai-pener. 

Silver  King  of  Arizona  Mining  Co.,  Superior,  Ariz.,  erected 
new  headframe  at  new  shaft,  and  installed  new  compressor. 

Swansea  Lease,  Swansea,  Ariz.,  installed  250-ton  copper 
flotation  mill. 

Thumb  Butte  Mine,  Kingman,  Ariz.,  installed  new  machin- 
ery and  telephone  line. 

Tungsten  Reed  Mining  Co.,  Hereford,  Ariz.,  installed  con- 
centrator and  crushing  plant. 

Tuscumbia,  M.  &  M.  Co.,  Prescott,  Ariz.,  installed  new 
surface  equipment  at  property  in  Bradshaw  Mountains. 

United  Verde  Copper  Co.,  Jerome,  Ariz.,  doubled  size  of 
Clarkdale  reduction  plant,  new  equipment  including  six  larger 
reverberatories,  twelve  larger  roasters,  two  additional  Great 
Falls  converter  stands,  eight  Sterling  boilers  and  other  ma- 
chinery in  a  power  house  of  doubled  capacity,  a  $500,000 
coal  crushing  plant,  to  pei-mit  firing  reverberatory  furnaces 
with  coal,  a  $750,000  smoke-consuming  plant,  a  4-mile  broad- 
gage  railroad  to  Jerome,  steam  shovels  for  surface  working 
into  burning  stopes  in  old  area.  New  office  and  shops  being 
built  on  new  main  level  below  Jerome. 

United  Verde  Extension  Copper  Co.,  Jerome,  Ariz.,  com- 
pleted compressor  house,  residences  for  superintendent  and 
foreman,  accommodations  for  Mexican  labor,  and  grading 
for  hospital;  altered  reverberatory  plant  and  completed  grad- 
ing for  permanent  townsite;  installed  skip  dumps  and  loading 
pockets  and  began  installation  of  electric  haulage  on  1400 
level. 

ARKANSAS 

Ball  Jlining  Co.,  Bates\'ille,  Ark.,  completed  erection  of 
250-ton  washing  plant. 

Beatty  and  Associates,  Cu.shman,  Ark.,  completed  construc- 
tion of  two  200-ton  mills  on  Napoleon  Hill. 

Boo-Gra-Loo  Mine,  Zinc,  Ark.,  completed  installation  of 
set  of  tables  and  set  of  cleaning  jigs. 

Curry  Mining  &  Milling  Co.  erected  100-ton  concentrator 
on  Rhodes-Manchester  property. 

Everton  Mining  &  Development  Co.,  Cushman,  Ark.,  com- 
pleted erection  of  300-ton  wa.shing  plant  at  Pugh  Hollow 
mine. 

Liberty  Manganese  Co.  completed  erection  of  300-ton  wash- 
ing plant  at  mine  at  Cushman. 

Mattie  May  Mine,  Rush,  Ark.,  completed  new  concentrator. 


North  Star  Mine,  YelKnlle,  Ark.,  completed  and  placed  new 
aerial  tramway  in  operation. 

Okiozark  Mining  Co.,  Everton,  Ark.,  erected  concentrator 
at  Marguerite  property. 

Onwata  .Mine,  Yellville,  Ark.,  placed  small  concentrator  in 
operation. 

Ozark  Mine,  Batesville,  Ark.,  placed  150-ton  dry  cleaning 
plant  in  operation;  McFadden  and  associates,  operators. 

CALIFORNIA 

Afterthought  Copper  Co.,  Ingot,  Cal.,  installed  new  200- 
ton  reverberatory.  Remodelled  and  put  into  operation  300- 
ton  selective  flotation  plant  for  separating  copper  and  zinc. 

Anaconda  Copper  .Mining  Co.,  Portola,  Cal.,  began  installa- 
tion of  nine-mile  aerial  tramway  between  Walker  mine  and 
Spring  Garden.  Constinicted  by  A.  Leschen  Rope  Co.  Tram- 
way of  heavy-duty  friction  type;  capacity  6  tons  concentrates 
hourly;  ultimate  capacity  12  tons.  Also  increased  flotation 
capacity  to  160  tons  a  day  by  adding  Marcy  ball  mill.  Callow 
cones,  and   Dorr  filter. 

Angels  Deep  Mine,  Angels,  Cal.,  erected  new  headframe 
and  installed  electric  hoist. 

Argonaut  Alining  Co.,  Jack.son,  Cal.,  erected  steel  water 
tower  of  50,000  gal.  capacity  for  fire  protection. 

Avawatz  Crown  Mine,  Silver  Lake,  Cal.,  began  installation 
of  hoist  and  compressor  plant. 

Bonanza  King  Mine,  Trojan  district,  San  Bernardino 
County,  Cal.,  installed  Allis-Chalmers  ball  mill,  and  K  &  K 
flotation  plant. 

Bully  Hill  Copper  Mine,  Winthrop,  Cal.,  completed  150-ton 
flotation  plant. 

Butters  Electrolytic  Zinc  Plant,  Martinez,  Cal.  Construc- 
tion completed  and  operation  begun. 

California  Graphite  Co.,  Los  Angeles,  Cal.,  installed  new 
concentrator. 

Carson  Hill  Gold  Mines,  Carson  Hill,  Cal.,  installed  20- 
stamp  mill  and  cyanide  plant. 

Empire  Mines  &  Investment  Co.,  Grass  Valley,  Cal.,  con- 
structed addition  of  20-stamps  to  their  60-stamp  mill. 

Engels  Copper  Co.,  Engelmine,  Cal.,  completed  and  placed 
in  operation  tailings  dewatering  plant  of  2,000-ton  capacity. 
Erected  new  office  building  at  lower  mine. 

Estabrooke  Dredge,  Trinity  Center,  Cal.,  constructed  by 
Union  Construction  Co.,  Oakland;  buckets  20  cu.  ft.  capacity. 
Company  erected  office  building  and  five  cottages  for  em- 
ployees. 

Loftus  Blue  Lead  Mine,  Howland  Flat,  Cal.,  installed  elec- 
tric plant  and  hydraulic  monitors;  restraining  dam  approved. 

Marysville  Nevada  Water  Co.,  began  construction  of  res- 
training dam  for  hydraulic  tailings  from  Brandy  City 
hydraulic  mines  l'^  miles  below  Bullard's  Bar,  on  North 
Fork  of  Yuba  River;  dam  to  be  140  ft,  long  and  first  section 
80  ft.  high;  will  back  up  water  for  6^2  miles. 

New  Idria  Quicksilver  Mining  Co.,  San  Francisco,  Cal., 
installed  now  rotary  furnaces. 

North  Hubbard  Mine,  Julian,  Cal.,  installed  5-stamp  mill. 

Pacific  Gold  Mines  Corp..  Quartz,  Cal.,  completed  stamp 
and  fine  grinding  mill  of  180,000  tons  annual  capacity  at 
Dutch-Sweeny-App  mines.  Equipment  includes  16-cell  Min- 
erals Separation  flotation  machine. 

Fatriquin  Quicksilver  Mine.  Parkfield,  Cal.,  installed  new 
bench  of  retorts. 

Rainbow  Mining  &  :Mineral  Products  Co..  Elsinore,  Cal., 
constructed  plant  for  grinding  fuller's  earth  and  red  and 
green  shales  for  roofing. 

Reed  Mine,  Harrison  Gulch,  Cal.,  installed  four  30-ton 
Gibson  mills. 

Sweetwater  Mine,  Jerscy^'ille,  Cal.,  began  remodelling  of 
old  10-stamp  mill. 
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VVilshire  Bishop  Creek  Co.,  Bishop,  Cal.,  remodelled  60-ton 
milling  plant. 

Yuba  Consolidated  Goldfields,  Hammonton,  Cal.,  launched 
No.  18  all-steel  dredge  Mar.  2.  Equipped  with  18-cu.  ft. 
buckets  to  dig  80  ft.  below  water  line.     Cost  $500,000. 

COLORADO 

Bond  Syndicate  Leasing  Co.,  Ward,  Colo.,  remodelled 
Strong  mill  to  treat  low-grade  milling  ores  of  district. 

Colorado  Pitchblende  Co.,  Boulder,  Colo.,  increased  capacity 
of  Golden  Age  mill  from  60  to  100  tons. 

Colorado  Vanadium  Corp.,  Telluride,  Colo.,  installed  boiler 
plant,  compressor  and  2,300-ft.  aerial  tramway.  Remodeled 
and  put  in  operation  old  Simmons  mill  at  Sawpit. 

Community  Sampler,  Idaho  Springs,  Colo.,  erected  35-ft. 
mixing  floor  and  built  ore  bins  west  of  sampler. 

Cresson  Consolidated,  Cripple  Creek,  Colo.,  erected  new 
orebins. 

Cyclops  Mine,  Central  City,  Colo.,  installed  new  hoist  and 
compressor  plant. 

Douglas  Mountain  Copper  Co.,  Craig,  Colo.,  constructed 
wood-burning  reverberatory  to  smelt  about  30  tons  of  copper 
ore  per  day. 

Eagle  Mine,  Bonanza,  Colo.,  built  50-ton  flotation  mill. 

(Jeorgetown  Tunnel  &  Transportation  Co.,  Georgetown, 
Colo.,  began  erection  of  new  compressor  and  flotation  plant 
and  20-stamp  mill. 

Gold  King  Extension  Mining  Co.,  Gladstone,  Colo.,  com- 
pleted remodeling  of  mill;  installed  Gates  gyratory  crusher, 
amalgamating  tables,  card  tables  and  tube  mill  equipment. 

Hope  Mining  &  Milling  Co.,  Aspen,  Colo.,  remodeled  mill 
and  extended  power  line  to  camp. 

Humboldt  Mine,  Ward,  Colo.,  constructed  new  shaft  house 
and  mine  buildings  and  installed  100-hp.  boiler,  hoist,  com- 
pressor and  drills. 

Lackawanna  Mine,  Silverton,  Colo.,  rebuilt  compressor  and 
blacksmith  shop  damaged  by  fire. 

Little  Mattie  Mine,  Idaho  Springs,  Colo.,  installed  milling 
equipment  and  two  flotation  machines. 

Medoc  Mine,  Cripple  Creek,  Colo.,  erected  new  ore-sorting 
building. 

Michigan-Colorado  Copper  Co.,  Bedrock,  Colo.,  began  erec- 
tion of  200-ton  flotation  plant  70  miles  from  railroad  at 
Placerville. 

Ouray  Consolidated  Mining  &  Refining  Co.  completed  new 
mill  at  Ironton;  compressor  installed  at  Guadeloupe  mine. 
Construction  of  bucket  tramway  begun. 

Portland  Gold  Mining  Co.,  Victor,  Colo.,  constructed  steel 
trestle  over  cave  near  collar  of  Portland  No.  1  shaft. 

Powder  River  Gold  Dredging  Co.,  Fairplay,  Colo.,  began 
constiniction  of  steel  dredge  with  9-cu.  ft.  buckets,  largest  in 
Colorado. 

Primes  Chemical  Co.,  Vanadium,  Colo.,  completed  aerial 
tramway  from  mine  to  railroad.  Erected  compressor  plant 
and  laid  airline  to  mine.  Plant  burned  down  early  in  1919. 
Erection  of  steel  mill  begun  on  same  site. 

Primos  Exploration  Co.,  Urad,  Colo.,  built  200-ton  aerial 
tramway. 

Red  Mountain  Mines  Co.,  Ironton,  Colo.,  completed  small 
mill. 

Red  Sign  Mill,  Ferberite,  Colo.,  moved  to  White  Raven 
property  on  Upper  Left  Hand  Creek. 

Saco  de  Oro  Mine,  Apex,  Colo.,  installed  new  compressor, 
drill  sharpener  and  other  equipment. 

Silver  Gulch  Mine,  Rico,  Colo.,  built  concentrator  for  low- 
grade  ore. 

Silver  Plume  Consolidated  Gold  Mining  Co.,  Silver  Plume, 
Colo.,  erected  new  compressor  plant  in  June  and  let  contract 
for  small  cyanide  plant. 


Smuggler  Mine,  Balarat,  Colo.,  repaired  mine  buildings  and 
installed  compressor  and  drills. 

Star  Tunnel  Co.,  Blackhawk,  Colo.,  began  overhauling  of 
Iron  City  mill. 

Summit  Copper  Mining  Co.,  Ouray,  Colo.,  purchased  ma- 
chinery for  100-ton  concentrator  and  flotation  plant. 

Sunnyside  Mining  &  Milling  Co.,  Eureka,  Col.,  erected 
compressor  plant  including  four  compressors  of  6,800  cu.  ft. 
displacement,  boarding  house  for  350  men,  bunk  houses, 
heating  plant  with  two  75-hp.  boilers,  warehouse,  amusement 
hall   and  cai-penter  shop.     Total   approximate  cost  $200,000. 

Valley  View  Leasing  &  Mining  Co.,  Ames,  Colo.,  started 
100-ton  reduction  mill. 

Victory  Gold  Mining  Co.,  Cripple  Creek,  Colo.,  remodelled 
mill  into  cyanide  plant. 

IDAHO 

Big  Creek  Mine,  Wallace,  Ida.,  began  erection  of  75-ton 
mill  and  replaced  compressor  building  destroyed  by  fire. 

Bunker  Hill  &  Sullivan  Co.,  Kellogg,  Ida.,  remodeled 
Sweeney  mill  to  handle  400  tons  in  16  hr. 

Consolidated  Interstate  Callahan  Mining  Co.,  Wallace,  Ida., 
erected  new  ore  sorting  plant  and  added  lead  flotation  sec- 
tion. 

Chicago  Boston  Mine,  Wallace,  Ida.,  installed  surface  equip- 
ment. 

Deer  Creek  Mine,  Forest,  Ida.,  completed  installation  of 
125-ton  mill. 

Empire  Copper  Co.,  Mackay,  Ida.,  completed  3-niile  aerial 
tramway,  capacity  100  tons  per  hour,  between  mine  and  rail- 
road. 

Falls  Creek  Mining  Co.,  Sandpoint,  Id^.,  installed  small 
concentrator. 

Gold  Hill  &  Iowa  Mines  Co.,  Quartzburg,  Ida.,  completed 
cyanide  plant  to  treat  concentrates;  erected  store  building, 
theatre,  icehouses  and  reservoir. 

Idaho  Continental  Mining  Co.,  Porthill,  Ida.,  completed 
tramway  across  Kootenay  River  and  began  construction  of 
narrow-gage   railroad. 

Nabob  Mining  Co.,  Beeler,  Ida.,  erected  and  placed  150-ton 
mill  in  operation  using  machinery  from  mill  of  old  Stewart 
Mining  Co. 

MICHIGAN 

Ashland  Mine,  Ironwood,  Mich.,  installed  large  steam  hoist 
purchased  from  Norrie  mine. 

Aurora  Mine,  Ironwood,  Mich.,  built  one-story  change 
house,  138  x  40  ft.,  to  accommodate  400  men,  also  drill 
sharpening  shop. 

Calumet  &  Hecia  Mining  Co.,  Calumet,  Mich.,  completed 
3,.000-ton  flotation  plant. 

Charcoal  Iron  Co.,  Bessemer,  Mich.,  erected  new  surface 
plant  at  its  Yale  mine. 

Cleveland  Cliffs  Iron  Co.,  Ispheming,  Mich.,  installed 
hydroelectric  power  plant  at  Forestville  to  generate  5,000  kw. 
Began  and  completed  construction  of  concrete  shaft  houses 
at  Cliffs  shafts  to  be  37  ft.  square  at  base  and  98.9  ft.  high. 
Installed  five  new  2,500-cu.  ft.  electric-driven,  direct-connected 
type  P.  R.  E.  No.  2  compressors. 

McKinney  Steel  Co.,  Ironton,  Mich.,  built  new  houses  for 
employees. 

Michigan  Mining  Co.,  Rockland,  Mich.,  erected  new  rock 
house  and  extended  railroad  to  rock  house. 

Mohawk-Wolverine  intake  tunnel  project  at  Gay  Mills, 
Mich.,  to  provide  water  supply  almost  completed. 

Montreal  Mine,  Hamilton,  Wis.,  built  $65,000  clubhouse  for 
use  of  employees. 

Norrie  Mine.  Ironwood,  Mich.,  built  one-story  change  house 
to  accommodate  400  men. 
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Oliver  Iron  Mining  Co.  began  construction  of  high-tension 
transmission  line  3%  miles  long  from  Pabst  power  station  to 
Davis  and  Puritan  mines. 

Pabst  Mine,  Ironwood,  Mich.,  began  erection  of  engine 
house.  Added  one  Hoar  loading  machine  and  one  10-ton 
locomotive  crane  to  equipment.  Erected  new  change  house. 
Quincy  Mining  Co.,  Quincy,  Mich.,  made  additions  to  stamp 
mill  at  Mason  providing  room  for  regrinding  mills  and  tables; 
added  plate-glass  roof  to  stamp  mill.  Began  installation  of 
new  hoist  at  No.  2  plant.  Remodeled  smelter  at  Portage 
Lake.  Preparing  to  install  plant  to  recover  mineral  from 
sands. 

Republic  Mine,  Republic,  :Mich.,  constructed  new  brick  en- 
gine house  for  electric  hoist  at  No.  9  shaft;  built  high-tension 
transmission  line  from  Republic  to  line  of  Cleveland-Cliffs 
Iron  Co.  at  Ishpeming;  installed  20-ton  revolving  screen  at 
No.  9  shaft. 

Seneca    Mining   Co.,    Calumet,    Mich.,    erected    rock   house. 
Purchased  mill  site  from  Calumet  &  Hecla. 
JOPLIN-MIAMI   DISTRICT 
.Allegheny   Western   Mine,   Waco,   Mo.,   moved   old    Adams 
mill  from  Tuckahoe  to  Waco. 

Andrews  Brothers,  Joplin,  Mo.,  moved  Empire  tailings  mill 
to  Wyandotte  lease  at  Galena,  Kan. 

Annapolis  Lead  Co.,  Annapolis,  Mo.,  built  %-mile  railway 
spur  from  Missouri  Pacific  main  line  below  Annapolis. 

Badger  Mining  &  Development  Co.  completed  250-ton  mill 
on  old  lease  on  Spring  River  near  Joplin. 

Big  Elk  Mining  Co.,  Treece,  Kan.,  moved  Davis  mill  from 
Quapaw  and  re-erected  it. 

Brewster  Mine,  Hockei-\'ilIe,  Okla.,  completed  concentrator. 
Taken  over  by  Federal  Mining  &  Smelting  Co. 

Carolina  Mine,  Joplin,  Mo.,  began  new  concentrator  on  site 
of  old  Gilt  Edge  Mine,  thii-teen  miles  south  of  Joplin. 

Chanute  Spelter  Co.,  installed  seven  pumps  to  drain  large 
area  of  zinc  and  lead  lands  west  of  Baxter  Springs,  Kan. 
Erected  large  mill  on  Hartley  land. 

Commerce  M.  &  R.  Co.,  Miami,  Okla.,  erected  sludge  mill 
to  handle  tailings  from  Webber  mine. 

Cosmos  Mining  Co.,  St.  Louis,  Okla.,  erected  $10,000  flota- 
tion plant. 

Empire  Development  Co.,  Miami,  Okla.,  completed  jig  plant 
near  Hocken'ille. 

Freehold  Oil  &  Gas  Co.,  Waco,  Mo.,  erected  two  concen- 
trators of  about  200  tons  capacity  per  shift. 

High  Five  Mining  Co.,  Waco,  Mo.,  built  new  mill  and  sold 
it  to  T.  Chapman  and  G.  E.  Sterr. 

Joplin  Separating  Co.,  built  and  put  in  operation  new 
roastor  for  treatment  of  ores  heavy  in  iron  at  Galena,  Kan. 

King  Brand  Co.,  Richer,  Okla.,  completed  new  mill  at 
Baxter,  Kan. 

Lucky  Jew  Mining  Co.,  Commerce,  Okla.,  began  erection 
of  400-ton  concentrator  on  lease  northwest  of  U.  S.  Smelting 
Co.'s  No.  2  mine. 

Orange  Mine,  Joplin,  Mo.,  rebuilt  and  enlarged  mill  at 
Carterville,  Mo. 

St.  George  Mining  Co.,  Neosho,  Mo.,  started  construction  of 
500-ton   mill   south   of   Granby,   Mo. 

St.  Louis  Smelting  &  Refining  Co.,  St.  Louis,  Okla.,  mov- 
ing Coahuila  mill  from  Duenweg  to  Kropp  land,  east  of  St. 
Louis. 

Silver  Fox  Mining  Co.,  rebuilt  mill  burned  near  Treece, 
Kan. 

Silver  Plume  Co.,  Baxter,  Kan.,  completed  new  mill. 
Union  Metal  Mines,  Waco,  Mo.,  built  new  mill  of  1,000  tons 
capacity  per  20  hr.     Installed  mixed  pressure  turbine. 

Victory  Metals  Co.,  Miami,  Okla.,  moved  Coronet  mill  from 
west  of  Baxter  to  Beck  lease,  northwest  of  Picher,  Okla. 


.MONTANA 
Anaconda  Copper  Mining  Co.,  installed  new  process  25-ton 
sulphuric  acid  plant,  Cottrell  fume  treating  plant  and  com- 
pleted construction  of  new  stack.  Remodeled  arsenic  works. 
Rod  and  wire  mill  put  into  commission  at  Great  Falls.  Sev- 
eral main  working  .shafts  at  Butte  fireproofed.  Plans  com- 
pleted for  fertilizer  manufacturing  plant. 

Boston  &  Montana  Development  Co.,  Wise  River,  Mont., 
completed  Montana  Southern  Ry.  from  Divide  to  Elkhom. 
Began  construction  o/  500-ton  mill. 

Butte-Bullwhacker  Mining  Co.,  Butte,  Mont.,  installed  new 
crushing   plant. 

Butte  &  Plutus  Mining  Co.,  Butte,  Mont.,  installed  hoist- 
ing and   compressor  plant  at   Mapleton   mine. 

Butte  &  Superior  Mining  Co.,  Butte,  Mont.,  installed  hoist- 
ing plant  on  Otisco  claim  (done  by  Hayden  Stone  intere.sts). 
Cascade  Silver  Mines  &  Mills  Co.,  Neihart,  Mont.,  installed 
flotation   units   in   200-ton   mill.     Also   constructed   tramway 
and  loading  bins. 

Chicago  Montana  Mining  Co.,  Winston,  Mont.,  built  200-ton 
concentrator. 

Crystal  Copper  Mining  Co.,  Butte,  Mont.,  installed  electrical 
hoist  and  compressor  plant  at  Goldsmith  mine. 

Davis  Daly  Copper  Co.,  Butte,  Mont.,  built  new  1,000-ton 
ore  bins  and  began  installation  of  skips,  change  house  and 
other  surface  equipment. 

Elk  Park  Mining  Co..  Elk  Park,  Mont.,  installed  hoisting 
and  compressor  plant  at  mine. 

Emery  Silver  Mining  Co.,  Deer  Lodge,  Mont.,  completed 
survey  for  power  line  from  Deer  Lodge  to  50-ton  mill  at 
mine  dump.     Flotation  unit  added  to  mill. 

Free  Coinage  Mine,  Clancy,  Mont.,  installed  surface  hoist- 
ing plant  and  compressor. 

Jardine  Gold  .M.  &  M.  Co.,  Butte,  Mont.,  remodeled  'iO- 
stamp  mill  at  Jardine,  Mont.,  u,<ing  stamps,  amalgamation, 
tube  mills.  Callow  tanks,  Janney  classifiers  and  James  con- 
centrators. 

Jib  Mining  Co.,  Basin,  Mont.,  began  sun-eys  and  prelimin- 
ary work   for  mill   construction. 

Keating  Mine,  Radersburg,  Mont.,  installed  small  mill  for 
treating  dump. 

Legal  Tender  Mine,  Clancy,  Mont.,  installed  power  line, 
hoist  and  compressor  plant. 

Liverpool  Mine,  Clancy,  Mont.,  installed  power  line  and 
electric  hoist. 

Lukens-Hazel  Mine.  Libby,  Mont.,  surveyed  for  two-mile 
pipe  line  from  Granite  Creek  to  mill  site.  In.stalled  tele- 
phone line  from  Libby  to  mine. 

Monarch  Mining  &  Power  Co.,  Elliston,  Mont.,  installed 
125-hp.  steam  plant,  12-drill  compressor,  ore  bins,  saw  mill, 
2-mile  tramway  and  200-ton  concentrator. 

Montana  Consolidated  Co.,  Basin,  Mont.,  overhauled  con- 
centrator to  permit  handling  ore  from  Comet  mine. 

New  York-Montana  Testing  &  Engineering  Co.,  Helena, 
Mont.,  remodeled  plant  to  mill  silver-zinc-lead-copper  ores  in 
addition  to  manganese.     Flotation  units  installed. 

North  Butte  Mining  Co.,  Butte,  Mont.,  began  to  install 
surface  plant  and  ore  bins  at  Bertha  property. 

Potomac  Copper  Co.,  Potomac,  Mont.,  completed  com- 
pressor plant,  boarding  house,  and  wagon  road  to  mine,  and 
began  installation  of  power  line. 

Tuolumne  Copper  Co.,  Butte,  Mont,  in.stalled  pumping 
plant  and  secondary  hoisting  works  at  Main  Range  mine  for 
sinking  purposes. 

NEVADA 
.Arizona  Silver  Mines  Co.,  Unionville,  Nev.,  began  installa- 
tion of  cyanide  plant. 

Bluestone  Milling  &  Smelting  Co.,  Yerington,  Nov.,  began 
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construction  of  second  unit  of  flotation  plant  which  will  double 
present  capacity  of  about  400   tons. 

Bull's  Head  Mining  Co.,  Tobar,  Nev.,  built  50-ton  smelter. 
Consolidated   Spanish  Belt   Silver  Mining  Co.,   Manhattan, 
Nev.,  began  excavation  for  rhill  and  purchased  machinery. 

Divide  District,  Nev.  About  ninety  headframes  were 
erected  during  the  year. 

Goldfield  Development  Co.,  Goldfield,  Nev.,  remodeled  mill 
at  Combination  mine. 

Holden  Mining  Co.,  Tuscarora,  Nev.,  erected  50-ton  mill. 

Jay  &  See  Mining  Co.,  Rilej-ville,  Nev.,  installed  50-ton 
mill  in  Cinnabar  Range  south  of  Kennedy. 

Kansas  City-Nevada  Cons.  Mines  Co.,  Bruner,  Nev.,  erected 
first  50-ton  unit  of  modern  cyanide  plant  and  built  pipe  line 
eleven  miles  long. 

Leadville  Mining  Co.,  northern  Washoe  County,  Nev.,  be- 
gan to  remodel  50 -ton  concentrator. 

MacNamara  Mill,  Tonopah,  Nev.,  doubled  capacity  by  add- 
ing filters,  thickeners  and  Dorr  classifiers. 

Nicklas  Mine,  Battle  Mountain,  Nev.,  installed  and  op- 
erated for  six  months  30-ton  test  plant  for  treating  mixed 
sulphides   at   Galena. 

Pioche  Mines  Co.,  Pioche,  Nev.,  completed  concentrating 
and  cyaniding  mill. 

Silver  Peak  Chemical  Co.,  erected  100- ton  plant  for  treat- 
ing potash  alum  deposit  near  Blair  Junction,  Nev. 

Spearhead  Gold  Mining  Co.,  Goldfield,  Nev.,  installed  spur 
to  mine  shaft  and  built  ore  bin. 

Stint  &  Donohue  Lease,  Pioche,  Nev.,  installed  headframe 
and  hoisting  plant  on  Harney  property. 

Sunset  Mining  &  Development  Co.,  Unionville,  Nev.,  in- 
stalled 30-ton  flotation  unit,  including  crusher,  tube  mill, 
and  K.  &  K.  machine. 

Techatticup  Mining  Co.,  Nelson,  Nev.,  began  work  of  en- 
larging milling  plant. 

Tungsten  Comet  Mine,  Comet,  Nev.,  rebuilt  boarding  house 
destroyed  by  fire. 

Unionville  Mining  Co.,  Unionville,  Nev.,  built  50-ton  amal- 
gamation and  cyanide  mill. 

Virginia  Louise  Mining  Co.,  Pioche,  Nev.,  installed  head- 
frame  and  enlarged  ore  bins. 

Wyoming  Mining  &  Milling  Co.,  Taylor,  Nev.,  erected  60- 
ton  unit  of  all-slime  cyanide  plant  which  is  to  have  ultimate 
capacity  of  100  tons. 

Yellow  Pine  Mining  Co.,  Goodsprings,  Nev.,  rebuilt  hoisting 
plant  destroyed  by  fire  and  installed  hoist,  Diesel  engine  and 
compressor;  also  remodeled  and  enlarged  concentrator  and 
installed  5  x  50-ft.  rotary  kiln. 

NEW   MEXICO 

Black  Hawk  M.  &  M.  Co.,  Hanover,  N.  M.,  erected  head- 
frame  on  No.  1  shaft. 

Calumet-New  Mexico  Mining  Co.,  Pinos  Altos,  N.  M.,  erect- 
ed 125-ton  concentrator  and  separating  plant,  employing 
flotation. 

Co-operative  Mining  Co.,  Lordsburg,  N.  M.,  installed  20-hp. 
hoist,  100-hp.  boiler,  and  began  erection  of  50-ton  concen- 
trator  and   flotation   plant. 

Eighty-five  Mining  Co.,  Valedon,  N.  M.,  installed  battery 
of  boilers  and  1,000-hp.  steam  turbine  to  replace  Diesel  engine 
that  exploded.     Began  work  of  remodeling  mill. 

Grant  County  Copper  Co.,  Santa  Rita,  N.  M.,  building  mill 
to  treat  zinc  ore. 

Jack's  Peak  Tramway  &  Mining  Co.,  Dalhai-t,  Tex.,  build- 
ing 8-mile  tramway  from  iron  deposits  near  Carrizozo,  N.  M. 

Last  Chance  Mining  Co.,  Lordsburg,  N.  M.,  completed 
water  supply  pipe  line  to  Aberdeen  shaft. 

SOUTH  DAKOTA 
Anchor  Mt.  Mining  Co.,  Galena,  S.  D.,  installed  10-stamp 
amalgamation  plant. 


Cutting  Mining  Co.,  Deadwood,  S.  D.,  built  shaft  house  and 
installed  electric  hoist  and  compressor. 

Deadwood  Lead  &  Zinc  Co.,  Deadwood,  S.  D.,  completed 
installation  of  machinery  in  concentrator.  Plant  was  started  in 
1918  and  ready  early  in  1919,  lacking  a  few  motors.  Operated 
about  one  week  in  1919. 

Homestake  Mining  Co.,  Lead,  S.  D.,  added  storage  facili- 
ties for  10,000  tons  of  coal. 

National  Tin  Co.,  Hill  City,  S.  D.,  remodeled  concentrator 
and  added  four  carloads  of  machinery,  consisting  of  Wilfley 
and  Deister  tables,  ball  mill,  etc.  Plant  formerly  property 
of  old  Harney  Peake  Tin  Co.  that  operated  about  20  years 
ago. 

TEXAS 

Freeport  Sulphur  Co.,  Freeport,  Tex.,  built  topping  plant 
of  3,600-bbl.  capacity  to  skim  Mexican  crude  oil. 

Texas  Gulf  Sulphur  Co.,  Gulf,  Tex.,  built  1,000-ton  plant 
at  Big  Hill,  equipment  including  10,000-hp.  steam  boiler, 
booster  pumps,  superheaters,  compressors,  electric  gener- 
ators; also  erected  machine  shop  and  warehouse.  Construct- 
ed railroad  connection  from  Gulf,  Colorado  &  Santa  Fe  R.R., 
sunk  water  wells,  dug  canals  and  erected  new  town  of  Gulf. 
Began  constiiiction  at  Texas  City  of  facilities  for  loading 
ocean  steamships;  also  began  work  of  dredging  canal  at 
Gulf  to  make  possible  transportation  of  sulphur  by  barges 
to   Texas   City. 

UTAH 

Alta  Consolidated  Mining  Co.,  Alta,  Utah,  made  connection 
v.-ith  Michigan-Utah  aerial  tram. 

Common  End  Line  Co.,  Faust,  Dugway  District,  Utah, 
started  building  small  flotation  plant  to  treat  pyritic  copper 
ore. 

Daly-West  Mining  Co.,  Park  City,  Utah,  erected  new  houses 
and  heating  plant. 

Glen  Allen  Mining  Co.,  Park  City,  Utah,  began  erection  of 
50-ton  wet  concentrator. 

Iron  King  Mining  Co.,  Eureka,  Utah,  erected  gallows  frame 
and  installed  electric  hoist  and  compressor  plant. 

Midvale  Minerals  Co.,  Midvale,  Utah,  increased  mill  ca- 
pacity to  375  tons;  installed  Doit  classifiers  and  thickener. 
(Now  .shut  down.) 

Park  Utah  Mine,  Park  City,  Utah,  erected  new  blacksmith 
shop  and  compressor  buildings,  also  bunkhouse  and  dwellings 
for  men. 

Tintic  Standard  Mining  Co.,  Eureka,  Utah,  installed  two 
electric  hoists  and  transferred  old  one  to  No.  1  shaft.  Com- 
pleted railroad  to  within  IV2  miles  of  mine  and  built  tem- 
porary loading  station. 

Utah  Mine,  Fish  Springs,  Utah,  completed  100-ton  mill 
for  silver-lead  ores. 

Utah  Sulphur  Co.,  Morrisey,  Utah,  did  some  construction 
on  new  sulphur  plant  and  installed  roasters  and  retorts. 

Vipont  Silver  Mining  Co.,  Box  Elder  County,  Utah,  built 
100-150  ton  flotation  mill  to  treat  pyritic  silver-gold  ore. 

WASHINGTON 

American  Arsenic  Co.,  Burlington,  Wash.,  began  erecting 
small  flotation  mill  at  Rieter,  Snohomish  County,  Wash.,  for 
concentrating  ores  carrying  realgar. 

American  Mineral  Production  Co.,  Valley,  Wash.,  built 
about  1,500  ft.  of  narrow-gage  railroad  from  Allen  to  Finch 
magnesite  quarries. 

Bella  May  Mine,  Metaline,  Wash.,  built  30-ton  mill  for 
treatment  of  lead  ores. 

Bunker  Hill  Mines  Co.,  Concunully,  Wash.,  started  con- 
struction of  30-ton  mill  for  treating  lead-silver  ores. 

Cary  M.  &  M.  Co.,  built  50-ton  mill  on  Phil  Sheridan  prop- 
erty 18  miles  west  of  Republic,  Wash. 


154 


Engineering   and   Mining   Journal 


Vol.  109,  No.  3 


Ca.stle  Creek  Mining  Co..  20  miles  southwest  of  Republic, 
Wash.,  bojran  erection  of  2n-ton  mill  for  flotation  treatment 
of  dump  carrying  silver  values. 

Copper  World  Extension  Mining  Co.,  Nighthawk,  Wash., 
completed  two-mile  Riblet  tramway  from  mine  to  Palmer 
Lake. 

Four  Metals  M.  &  M.  Co..  Xighthawk,  Wash.,  installed  50- 
ton  mil!  on  bonded  property;  also  two-drill  compressor  and 
25-hp.  gas  engine. 

Giant  Silver  Mining  Co..  Turk.  Wash.,  installed  boiler  and 
4-drin  compressor  plant. 

Great  Metals  Mining  &  Milling  Co.,  Almira.  Wash.,  com- 
pleted concentrator,  timbered  shaft  and  installed  machinery. 

■Great  Western  Silica  Co..  Roza,  Wash.,  began  construction 
of  2.J-ton  pulverizing  plant  for  handling  diatomaceous  earth. 

Iron  Creek  Mining  Co.,  Keller,  Wash.,  began  construction 
of  25-ton  mill. 

Kaaba  Mines  Co.,  Nighthawk,  Wash.,  began  installation  of 
five-drill  compressor  and  heavier  hoisting  machinery. 

Lead  Trust  Mining  Co.,  Boundary,  Wash.,  installed  com- 
pressor,  Nagle   engine   and   50-hp.   boiler. 

Loon  Lake  Copper  Mining  Co.,  Loon  Lake,  Wash.,  com- 
pleted 100-ton  mill  with  flotation  equipment  and  began  op- 
eration. 

Northport  Smelting  &  Refining  Co.,  Northport,  Wash.,  com- 
pleted new  drossing  plant  to  handle  lead  blast-furnace 
product  formerly  shipped  East. 

Pyrargyrite  Mining  Co.,  Oroville,  Wash.,  completed  con- 
struction  of  building  for   50-ton  mill. 

United  Silver  Copper  Mining  Co.,  Chewelah,  Wash.,  built 
new  bunk  house  and  twelve  cottages. 

Western  Talc.  Co.,  Mondovi.  Wash.,  installed  1,200-ft.  sur- 
face tramway  between  mine  and  mill. 

Young  America  Mine,  Bossburg,  Wash.,  installed  20-ton 
concentrator. 

WISCONSIN 

Connecting  Link  Co.,  Cuba  City,  Wis.,  moved  and  installed 
100-ton  Oilman  mill  on  Coulthard  lease. 

Fearless  Mining  Co.,  Linden,  Wis.,  completed  75-ton  mill 
at  Optimo  No.  4  mine  at  Linden. 

Paquette  Mine,  Shullsburg,  Wis.,  installed  75-ton  milling 
plant  on  Blackstone  land. 

Zinc  Hill  Mining  Co.,  Cuba,  Wis.,  completed  Cleveland  mill 
on  Harvey  lease  north  of  Connecting  Link. 

BRITISH  COLUMBIA 

Bowena  Copper  Co.,  Bowen  Island,  B.  C,  erected  100-ton 
concentrator. 

Canada  Copper  Corp.,  Princeton,  B.  C,  completed  2,000-ton 
concentrator  at  Allenby,  B.  C.  Railway  to  Allenby  under 
construction.     Ore  bins  erected  at  Copper  Mountain. 

Consolidated  M.  &  S.  Co.  of  Canada,  Trail,  B.  C,  erected 
150-ton  pilot  mill  for  treating  Sullivan  ore  by  wet  magnetic 
process,  increasing  capacity  later  to  600  tons;  remodeled  and 
re-equipped  former  Sullivan  test  mill  to  test  Rossland  gold 
ores;  equipped  new  fluorspar  plant  at  Rock  Candy  property 
and  built  tramway  to  Kettle  Valley  R.R.;  erected  accommoda- 
tions for  men  at  Princeton,  B.  C. 

Gibson  Mine,  Kaslo,  B.  C,  installed  hydroelectric  power 
plant  and  2,200-ft.  spiral-rivetted  steel  pipe  line. 

'Granby  Consolidated  Mining  &  Smelting  Co.,  Anyox,  B.  C, 
completed  b>T)roduct  coking  ovens  and  placed  them  in  opera- 
tion, coal  being  obtained  from  company's  newly  opened  col- 
lieries at  Cassidy's,  Vancouver  Island. 

Index  Mine,  Slocan,  B.  C,  completed  installation  of  water- 
power  plant,  two-drill  compressor  and  buildings. 

Mining  Corporation  of  Canada,  Proserpine  Mountain,  Bar- 
kerville,  B.  C,  constructed  camp  for  considerable  force  en- 
gaged in  diamond  drilling  on  gold  quartz  veins. 


Noble  Five  Mine,  Sandon,  B.  C,  began  erection  of  con- 
centrator at  Cody. 

Premier  Mine,  Salmon  River  District,  B.  C,  built  assay 
office  and  accommodations  for  large  force. 

Silversmith  .Mines,  Ltd.,  Sandon,  B.  C,  erected  new  bunk 
house  and  blacksmith  shop. 

Skeena  Mining  &  Smelting  Co.,  Hudson  Bay  Mountain, 
Omineca  District,  B.  C,  began  erection  of  50-ton  mill  and 
power  plant. 

Taylor  Engineering  Co.,  operating  Dolly  Varden  mine, 
Alice  Arm,  B.   C,  completed  railroad  to  mine. 

Wonderful  Mine,  Sandon,  B.  C,  completed  half-mile  tram- 
way. 

ONTARIO 

Boston  McCrea  Gold  Mines,  Ltd.,  Boston  Creek,  Ont., 
erected  headframe,  shaft  house,  office  building,  bunk  house, 
boarding  house,  hoisting  and  boiler  house. 

British  America  Nickel  Corp.,  Nickelton,  Ont.,  blew  in  new 
smelter  at  Nickelton  in  December.  Installed  two  blast  fur- 
naces and  two  Pierce-Smith  13  x  30-ft.  converters;  also  com- 
pleted mine  plant. 

Catherine  Mine,  Boston  Creek,  Ont.,  completed  camp  build- 
ings. 

Charette  Mine,  Boston  Creek,  Ont.,  installed  steam-driven 
mine  plant  for  sinking  shaft. 

Dome  Mines,  Porcupine,  Ont.,  installed  large  underground 
crusher. 

East  Kirk  Mine,  Kirkland  Lake,  Ont.,  erected  camp  build- 
ings. 

Harper's  Camp,  Cariboo,  camp  opened  by  Mines  Depart- 
ment for  keystone  drilling  of  placer  gravels. 

Hollinger  Consolidated  Gold  Mines,  Porcupine,  Ont.,  began 
increasing  capacity  of  mill  to  3,500  tons  by  adding  machinery; 
also  .started  hospital  and  employees'  dwellings. 

Keora  Mine,  Porcupine,  Ont.,  purchased  mine  plant. 

Kirkland  Lake  Gold  Mining  Co.,  Kirkland  Lake,  Ont.,  com- 
pleted 150-ton  mill,  built  refinery  for  refining  ore,  also  black- 
smith shop,  machine  shop  and  dry  house.  All  buildings 
heavily  timbered  and  covered  with  asbestos. 

Matachewan  Gold  Mines,  Elk  Lake,  Ont.,  installed  small 
steam   plant. 

Montreal  Kirkland  Mine,  Kirkland  Lake,  Ont.,  installed 
mine  plant. 

Ontario-Kirkland,  Kirkland  Lake,  Ont.,  installed  electric- 
driven  mining  plant. 

Peerless  Mine,  Boston  Creek,  Ont.,  moved  to  own  loca- 
tion mine  plant  of  McKinnon  copper  property  at  Dane. 

Peterson  Lake  Mine,  Cobalt,  Ont.,  started  mill  to  treat  old 
dump  of  Seneca  Superior  property. 

La  Rose  Mines,  Cobalt,  Ont.,  installed  mining  plant  on  its 
University  property. 

Trethewey  Mining  Co.,  Cobalt,  Ont.,  installed  steam  plant 
on  Castle  property  in  Gowganda.  which  it  now  controls. 

Wasapica  Gold  Mines,  West  Shining  Tree,  Ont,  installed 
steam  plant. 

Wright-Hargreaves  Mines,  Ltd.,  Kirkland  Lake,  Ont., 
erected  35  x  60-ft.  power  house;  30  x  50-ft.  general  smith  and 
steel  shop;  62-ft.  head  frame;  31  x  33-ft.  boiler  house  with 
pumping  house  attached;  26  x  36-ft.  change  house.  Ordered 
supplies  and  machinery  for  150-ton  mill. 
QUEBEC 

Eastern  M.  &  M.  Co..  Eastman,  Que.,  increased  capacity  of 
concentrator  from  100  to  250  tons  a  day  using  flotation  equip- 
ment on  Huntington  copper  property  purchased  in  1918. 

Indian  Peninsula  Mining  Co.,  Cobalt,  Ont.,  completed  100- 
ton  Groch  flotation  unit  to  treat  molybdenum  ore  at  Amos, 
Que. 

Martin  Gold  Mines,  Hurricanaw  District,  Que.,  installed 
small  mill. 
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Mining  in  Alaska  in  1919 

ALASKA'S  mineral  output  in  1919  was  the  small-  The  Yukon  placer  camps  are  the  most  isolated  of 
est  made  in  any  year  since  1910,  and  its  value  the  important  Alaska  mining  districts  and  are  there- 
less  than  half  that  of  the  output  in  1916  ($48,-  fore  the  places  where  the  cost  of  mining  is  highest, 
600,000),  according  to  the  U.  S.  Geological  Sui-vey.  so  that  they  are  the  most  sensitive  to  existing  con- 
The  abnormal  production  in  1916.  chiefly  that  of  ditions.  This  fact  is  reflected  in  the  comparison  of 
three  large  mines,  was  due  to  the  high  price  of  cop-  their  gold  output  for  1919  and  1918,  made  in  the 
per  during  the  war,  which  gi-eatly  stimulated  cop-  subjoined  table.  Fortunately  the  loss  at  the  Yukon 
per  mining.  With  the  fall  in  price  of  copper  the  camps  was  in  part  offset  by  a  somewhat  greater  pro- 
Alaska  copper  industry  reverted  to  more  normal  pre-  duction  of  gold  at  the  placer  mines  on  Seward 
war  conditions.    Meanwhile,  the  world-wide  depres-  Peninsula. 

sion  in  gold  mining  consequent  upon  high  operating  estimated  value  of  placer  gold  output  of  yukon 

costs  brought  on  by  the  war  seriously  crippled  the  districts,  1918.1919 

other  important  Alaska  mining  industry.    As  a  con-  Fairbanks  $«oo.ooo  $77o'.ooo 

sequence,   the  value  of  the  annual  output  of  gold  To'io'lTna  ZV.'ZVZ"'.'.'.' ^'sts'ooo  ms'ooo 

from  Alaska  declined  from  $16,700,000  in  1916  to  c^r'^cTe  7Bir.h  r^iitV ■■■■■■     f?2'SX?  "<*•"'"' 

^        '  L^ircie   (Kirch   Creek)   175.000  116  000 

$9,000,000  in  1919.    The  Alaska  gold-mining  Indus-  "°t  springs iso.ooo  105.000 

;  f       1       I  -i.-  4.  •    4.-  J-f  JS"'^,''"''      160.000  100.000 

try  was  particularly  sensitive  to  existing  conditions  Marshall    iso.ooo  100,000 

because  many  of  the  enterprises  were  not  on  a  sound  Fortymiie ZZ'ZIZ'ZZZ'Z^.     'veiooo  4o'ooo 

economic  basis.     Gold  production  was  kept  up  for  ^"  """'"  ■■     'g^'OM  i^oiooo 

many  years  by  the  exploitation  of  bonanza  placers  $4,264,000          $2,830,000 

rather  than  by  the  systematic  development  of  large  Seward  Peninsula  was  the  most  prosperous  of  the 

deposits  of  lower  grade.    The  mining  of  placer  gold  Alaska  placer-mining  regions  in  1919.     It  produced 

has  been  carried  on  as  a  gamble  rather  than  as  a  gold  to  the  value  of  $1,300,000,  compared  with  $1 

business  venture.    As  the  purchasing  power  of  their  108,000  in  1918.     A  total  of  21  gold  dredges  were 

product  was   reduced   many  gold-mining  operators  operated  in  the  Seward  Peninsula"  durino-  1919 

have  been  attracted  to  other  fields,  such  as  oil  drill-  Eighteen  gold-lode  mines  were  operated  in  Alaska 

ing  in  the  United  States,  in  which  the  chances  of  in    1919   and   produced   gold   worth   about   $4  100  - 

large  speculative  profits  were  greater  than  in  placer  000.    Twenty-five  mines    were    operated    in  '1918 

™ini"^-  «nd  produced  gold  worth  $3,473,000.     The  increase 

Except  for  the  railroad  construction  during  the  in  1919  came  from  the  three  mines  at  Juneau  but 
year  the  transportation  conditions  in  Alaska  were  does  not  assure  the  continued  prosperity  of  the  lode- 
worse  in  1919  than  ever  before.  The  coastal  steam-  mining  industry,  for  these  mines  at  Juneau  are  work' 
boat  service  was  unable  to  meet  the  demand  for  ing  on  too  small  a  margin  between  the  value  of  gold 
freight  and  passenger  transportation,  and  the  river  recovered  and  the  cost  of  operation  to  make  it  cer- 
steamer  service  on  the  Yukon  and  its  tributaries  tain  that  they  will  be  able  to  pay  the  continued  in 
was  worse  than  ever.  These  conditions  tended  to  dis-  creasing  expense  of  mining.  The  only  other  laro-e 
courage  those  who  were  planning  new  ventures.  gold-lode  mine  in  Alaska  is  in  the  Sitka  district 

There  was  less  placer  mining  in  1919  than  in  1918,  where  operations  in  1919  were,  so  far  as  known   on 

and  the  outlook  for  a  revival  of  the  industry  as  a  about  the  same  scale  as  in  1918. 

whole  under  present  econohiic  conditions  is  not  hope-  Eight  copper  mines  were  operated  in  Alaska  in 

ful.     In  the  following  table  a  comparison  is  made  1919,  producing  about  44,800,000  lb.  of  copper     The 

between  the  placer  mining  industry  in  1919  and  in  production  of  copper  in  1918  was  69,225,000  lb.,  and 

1918-  came  from  seventeen  mines.     This'  curtailment  of 

ALASKA  placer  MINING  IN  1918  AND  1919  copper  mining  was  due  to  the  fall  in  the  price  of 

'^^^"'"^^s      l^Z""u^s  Value  of  Output  ^^PP^r  and  the  uncertainty  of  the  market,  as  a  re- 

J9J9  420        2,100           65        275        $4,790,000  sult  of  whlch  thc  lai'ger  mines  decreased  thPiV  nnt 

1918    574             3,000               163             613               5.900,000  ,             ,                        "T    '"^o'^^    millet,    ueci  edbSU   ineir  OUl- 

—         —        - — •       —       put  and  many  of  the  small  ones  were  closed  down 

Decrease  in  1919  164               900                88            342            $1,110,000  TV,,.^„^1,^„+       +^1,                         iu                    vvc^c   v^iuoeu    UUWIl. 

ihroughout  the  war  the  small  operator  was 
Gold  dredging  continued  to  hold  an  important  hampered  by  lack  of  shipping  to  transport  his  ore 
place  in  Alaska  placer  mining.  In  1919  there  were  and  of  smelters  to  reduce  it,  conditions  that  have 
28  di-edges  in  operation  for  the  whole  or  part  of  the  blocked  the  development  of  a  number  of  properties 
season  and  they  produced  gold  to  the  value  of  about  and  discouraged  the  copper-mining  industry.  Largely 
$1,100,000,  compared  with  an  output  of  $1,425,000  for  these  reasons  there  was  relatively  little  prospect- 
worth  of  gold  by  28  dredges  in  1918.  Two  of  these  ing  for  copper  during  the  last  few  years, 
dredges  were  operated  in  1919  in  the  Fairbanks  dis-  The  silver  output  pf  Alaska  in  1919  was  about 
trict,  two  in  the  Iditarod  district,  one  in  the  Birch  590,000  oz.,  of  which  about  500,000  oz.  was  recovered 
Creek  district  of  the  Yukon  basin,  one  in  the  George-  from  copper  ores.  Alaska's  lead  output  in  1919  is 
town  district  of  the  Kuskokwim  basin,  and  the  rest  estimated  to  be  800  tons,  practically  all  a  byproduct 
on  Seward  Peninsula.  One  of  the  Fairbanks  di'edges  of  the  gold-lode  mines.  The  York  district,  of  Seward 
and  the  Kuskokwim  dredge  were  first  operated  in  Peninsula,  continued  to  be  the  center  of  the  tin- 
1919  and  had  successful  seasons.  mining  industry  of  Alaska.     Preliminary  estimates 
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indicate  that  about  40  tons  of  metallic  tin  was  pro- 
duced in  Alaska  during  1919. 

Some  platinum  was  recovered  in  the  mining  of 
placer  gold  in  the  Seward  Peninsula,  Tolstoi,  and 
Chistochina  districts  in  1919,  but  the  quantity  is 
unknown.  The  mining  of  copper  ores  at  the  Salt 
Chuck  mine,  in  the  Ketchikan  district,  which  carry 
palladium  and  platinum,  was  continued,  as  in  1918. 
There  was  no  production  of  tungsten,  antimony,  or 
chromite  in  1919,  and  development  work  on  proper- 
ties carrying  these  minerals  was  practically  stopped. 
Productive  mining  was  continued  on  the  quicksilver 
deposit  on  the  lower  Kuskokwim  River. 

The  most  important  features  of  the  Alaska  coal- 
mining industry  in  1919  were:  (1)  The  continuation 
of  systematic  mining  in  the  Matanuska  field  by  the 
Alaska  Engineering  Commission;  (2)  the  systematic 
l}rospecting  of  a  lease  held  in  the  Bering  River  field ; 
and  (3)  the  beginning  of  the  mining  of  the  Nenana 
lignitic  coal.  About  53,000  tons  of  coal,  of  which 
11,000  tons  was  lignite,  was  mined  in  1919.  The 
petroleum  produced  in  Alaska  in  1919,  as  in  previous 
years,  was  limited  to  that  from  the  only  patented 
oil  land  of  the  Territory,  which  is  in  the  Katalla 
field.  The  output  was  increased  and  drilling  con- 
tinued.   ■ 

Operations  in  Ducktown  Basin 
of  Tennessee  in  1919 

THE  outstanding  feature  of  developments  during 
1919  in  the  Ducktown  copper  mining  district 
of  Tennessee  was  the  success  of  the  attempts  to 
apply  the  flotation  process  to  the  treatment  of  its 
ores.  The  successful  application  of  the.  differential 
flotation  process  to  similar  ores  at  Pike  Hill,  Vt.,  en- 
couraged exhaustive  laboratory  experiments  at 
Ducktown  based  on  the  Vermont  practice.  These 
laboratory  experiments,  in  the  case  of  one  of  the 
companies  at  least,  have  been  most  successful  and 
plans  have  been  completed  by  the  Ducktown  Sul- 
phur, Copper  &  Iron  Co.,  Ltd.,  of  Isabella,  Tenn., 
for  the  erection  of  a  300-ton  diff'erential  flotation  mill 
producing  a  copper  concentrate  containing  over  18 
per  cent  copper  and  an  iron  concentrate  consisting 
of  nearly  pure  pyrrhotite.  It  is  now  expected  to 
have  this  first  unit  in  operation  by  summer. 

The  application  of  the  differential  flotation  process 
will  make  available  not  only  the  copper  content  of 
the  oi-es  but  also  the  iron  and  sulphur  in  the  form 
of  a  pyrrhotite  concentrate.  For  many  years  pyr- 
rhotite has  been  roasted  successfully  to  manufacture 
sulphuric  acid  at  the  Pulaski,  Va.,  plant  of  the  Gen- 
eral Chemical  Co.,  and  it  is  expected  that  these  con- 
centrates will  be  utilized  in  a  similar  manner.  After 
roasting,  the  cinder  will  be  sintered  into  an  iron  ore 
containing  over  60  per  cent  iron,  practically  free 
from  phosphorus  and  other  objectionable  constitu- 
ents and  in  the  best  physical  condition.  The  result 
will  be  a  high-grade  iron  ore  which  should  command 
the  highest  premiums.  Instead  of  wasting  the  sul- 
phur and  iron  content  of  the  ore  as  is  now  largely 
done  by  the  smelting  process,  except  for  the  acid 


made  from  sulphur  fumes,  the  company  should  find 
in  the  sulphur  and  iron  one  of  its  chief  sources  of 
revenue. 

The  principal  new  mining  development  in  the 
Ducktown  Basin  during  1919  was  that  of  the  Copper 
Pyrites  Coi-poration,  which  acquired  the  lease  on  the 
School  Property  section.  Diamond  di-illing  has  de- 
veloped large  tonnages  of  low-copper  pyrrhotite  ore 
and  at  the  south  end  of  the  property  a  shaft  was 
sunk  to  a  depth  of  250  ft.,  two  levels  broken  out 
and  some  1,200  ft.  of  drifting  and  upraising  accom- 
plished. This  shaft  was  connected  with  the  Louis- 
ville &  Nashville  R.  R.  at  McHarg,  half  a  mile  away, 
by  a  broad-gage  railway  spur.  From  results  of  the 
diamond  drilling  and  previous  experience  in  the  dis- 
trict, it  is  anticipated  that  the  property  will  ulti- 
mately yield  over  12,000,000  tons  of  ore.  Active 
mining  operations  have  been  temporarily  discon- 
tinued pending  the  demonstration  of  the  differential 
flotation  process  in  the  district  by  the  commercial 
mills  now  projected  by  the  older  companies. 

Mining  was  carried  on  at  all  three  properties  of  the 
Tennessee  Copper  Co.  throughout  1919,  the  Polk 
County  mine  supplying  only  siliceous  ore  for  flux  in 
the  converters.  The  McPherson  shaft  at  the  Burra 
Burra  mine  was  deepened  400  ft.  and  the  usual  de- 
\'elopment  work  was  carried  on  in  this  mine. 

There  was  no  radical  departure  in  the  methods 
of  mining  and  smelting  the  Tennessee  company's  ore, 
except  during  the  latter  part  of  the  year,  when  the 
company  went  to  one-stage  smelting  and  direct  con- 
verting of  the  first  matte  made  in  the  green-ore  fur- 
naces. This  has  worked  out  veiy  satisfactorily,  the 
grade  of  matte  conveited  lunning  from  9  per  cent 
to  18  per  cent  copper. 

The  company's  sulphuric  acid  plants  operated  as 
usual  and  the  change  to  one-stage  smelting  allowed 
these  plants  to  take  the  gas  from  the  converters 
continuously,  making  sulphuric  acid  from  it.  This 
was  not  practicable  in  former  years. 

There  was  a  shortage  of  labor,  especially  during 
the  first  half  of  the  year.  This  shortage  was  especi- 
ally felt  at  the  mines,  where  it  was  difl^cult  to  get 
sufficient  ore  trammed. 


California  Mineral  Production 
The  State  Mining  Bureau  estimates  the  total  value 
of  the  mineral  production  of  California  at  $182,- 
463,000,  a  decrease  of  approximately  $17,000,000 
compared  with  1918,  due  to  the  drop  in  prices  and 
lessened  demand  for  the  so-called  "war  minerals." 
Gold  showed  an  increase  of  about  $800,000  in  value, 
and  petroleum,  an  increase  of  about  $6,000,000  in 
value,  although  in  the  latter  case  the  inci'ease  in 
quantity  was  slight. 

Following  are  the  estimates  of  the  production  of 
the  more  important  minerals  and  metals :  Gold,  $17.- 
320,000;  silver,  1,121,000  oz. ;  tungsten  concentrates, 
100  tons;  copper,  22,300,000  lb.;  lead,  4,450,000  lb.; 
zinc,  970,000  lb. ;  quicksilver,  15,000  flasks ;  platinum, 
500  oz.;  chromite,  1,500  tons;  manganese,  11,000 
tons ;  magnesite,  60,000  tons ;  petroleum,  100,000,000 
barrels. 
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Mining  in  Arizona  in  1919 


DURING  1919  Arizona  was  comparatively  free 
from  labor  disturbances,  except  for  strikes  of 
unimportance  at  Jerome  and  Oatman,  both 
of  uliich  were  called  by  the  I.  W.  W.  In  general,  the 
labor  supply  was  fair,  though  efficiency  was  low.  The 
gi-eat  oil  boom  in  Texas  attracted  many  skilled  work- 
men so  that  these  were  hard  to  obtain.  Consider- 
able unemployed  capital  was  also  undoubtedly  divert- 
ed to  speculation  in  Texas  oil  that  would  probably 
have  otherwise  been  put  into  new  developments  in 
the  state.  The  condition  of  the  copper  market  made 
it  difficult  for  any  except  the  large  operators  to  en- 
gage in  other  than  exploratory  and  development 
work.  The  brightest  spot  was  silver  and  many  prop- 
erties were  re-opened.  The  gold  producers  con- 
tinued under  the  same  conditions  of  high  costs  as 
during  the  war,  with  possibly  a  little  better  labor 
supply.  Exemption  from  assessment  work  in  1919 
tended  to  ease  the  general  situation. 

The  total  net  valuation  on  all  mining  property  in 
Arizona  on  which  taxes  were  assessed  amounted  in 
1918  to  $491,719,960.15  and  in  1919  to  §496,262,- 
860.93,  sho\ving  thus  a  slight  increase.  The  state 
tax  levy  was  in  1918  a  total  of  39c.  per  $100  of 
assessed  valuation  and  in  1919,  60c.  per  $100. 

Operations  in  Bisbee-Douglas  District 

In  February  the  Phelps  Dodge  Coi-poration,  re- 
sponding to  market  conditions,  began  to  cut  its  work- 
ing forces  and  by  November  had  accomplished  a  35 
per  cent  reduction,  all  plants  considered.  The  influ- 
ence of  low  copper  prices  upon  small  shippers  was 
further  reflected  in  the  large  decrease  in  tonnage  of 
custom  ore  handled  at  the  Copper  Queen  smelter. 

In  the  Warren  district,  labor  was  rather  scarce 
during  the  year  but  was  sufficient  to  meet  the  needs 
of  the  mines  as  to  production.  On  July  16  the  com- 
panies voluntarily  raised  wages  of  miners  $1  and 
that  of  muckers  75c.,  making  them  $6.10  for  miners 
and  $5.60  for  muckers,  respectively.  Prior  to  this 
date,  miners  were  being  paid  on  a  base  rate  of  16c. 
copper.  In  fixing  the  new  scale,  wages  were  declared 
to  be  based  on  24c.  copper,  which  was  equal  to  31c. 
copper  under  the  old  sliding  scale. 

The  Copper  Queen  branch  of  the  Phelps  Dodge 
Corporation  resumed  work  in  October  on  its  4,000- 
ton  mill  to  handle  copper  ores  to  be  mined  from  Sac- 
ramento Hill.  There  was  completed  about  60  per 
cent  of  the  stripping  of  Sacramento  Hill  necessary 
before  mining  of  ore  is  to  begin.  Experiments  were 
carried  on  at  the  Copper  Queen  smelter  in  Douglas 
to  determine  the  use  of  pulverized  coal  instead  of  oil 
as  fuel. 

Operations  at  the  Shattuck  lead  mill  were  discon- 
tinued in  January,  1919,  on  account  of  the  decline 
in  the  price  of  lead,  and  to  enable  experimental  work 
to  be  done.  The  mill  was  again  opened  in  June.  This 
mill  handled  a  lead-silver  carbonate  ore,  which  was 
ci'ushed  and  tabled  and  the  table  tails  reground,  sul- 
phidized  and  floated.  It  was  proved  that  lead  car- 
bonate   ore    can    be    successfully    concentrated    by 


means  of  sulphidizing  and  flotation.    The  mill  made 
a  fair  profit  on  lead  carbonate  ore  by  this  method. 

During  1919,  the  Calumet  &  Ai-izona  smelter  at 
Douglas  discontinued  the  use  of  blast  furnaces  and 
put  all  their  ores  through  reverberatories.  This 
change  was  made  on  account  of  the  fact  that  the 
bulk  of  the  ores  being  mined  by  the  Calumet  &  Ari- 
zona Mining  Co.  is  sulphide. 

Promising  ore  was  opened  in  the  ground  of  the 
Denn  Arizona  Copper  Co.,  on  the  Webster  claim  of 
the  Higgins,  also  on  the  property  of  the  Night  Hawk 
Leasing  Co.,  and  on  the  Boras  Lease  adjoining. 

In  the  Johnson  district  all  work  was  suspended  be- 
tween Jan.  1  and  July  1  on  account  of  the  low  price 
of  copper.  In  the  latter  part  of  the  year  many  old 
silver  properties  were  re-opened  in  Cochise  County, 
particularly  around  Tombstone.  The  never-used  cop- 
per smelter,  comprising  a  250-ton  furnace,  at  Benson, 
was  renovated  and  made  ready  for  operation.  The 
Three  R  mine  at  Patagonia  was  sold  to  the  Magma 
Copper  Co. 

Clifton-Morenci  District 

In  the  Clifton-Morenci  district,  the  Arizona  Copper 
Co.  and  the  Detroit  Copper  Mining  Co.  (Phelps 
Dodge  Corporation)  were  the  only  operators  of  im- 
portance. During  the  second  half  of  the  year  the 
latter  company  reduced  its  mine  forces  and  shut 
do\\Ti  its  milling  and  smelting  plants  at  Morenci  and 
confined  its  operations  to  development  work.  Earlier 
in  the  year,  Arizona  Copper  ceased  operations  at 
the  Metcalf  and  Coronado  properties,  save  for  ex- 
tending an  adit  in  the  Coronado  mine.  The  Long- 
fellow division  continued  operating  but  with  a  re- 
duced working'  force.  Later,  there  was  a  gradual 
return  to  noiTnal  in  the  Humboldt  and  Clay  mines 
(Longfellow  division),  but  scarcity  of  miners,  many 
of  whom  had  left  the  district  after  the  partial  shut- 
down, prevented  resumption  of  mining  in  the  Coro- 
nado and  Metcalf  divisions.  Morenci  is  a  Mexican 
camp  and  the  efficiency  of  the  men  obtainable  was 
lower  than  in  most  other  camps  of  the  state.  The 
holdings  of  the  Shannon  Copper  Co.,  which  had  sus- 
pended, were  bought  by  the  Arizona  Copper  Co.  This 
was  the  most  notable  transfer  of  property  in  1919. 

Ray  District 

During  1919  there  were  no  new  developments  of 
note  in  the  Ray  district.  "Business  as  usual" 
vrith  little  attention  paid  to  expansion  characterized 
the  operations  of  the  established  companies.  De- 
velopment of  new  properties  was  limited  and  no  new 
enterprises  of  any  considerable  size  were  launched. 

There  was  a  thi'eatened  shortage  of  labor  for  a 
short  time  early  in  the  year,  due  in  part  to  the 
epidemic  of  influenza  and  in  part  to  the  rush  to  the 
Texas  oil  fields.  This  condition  soon  adjusted  itself 
and  the  labor  supply  equaled  the  demand  though  at 
no  time  during  the  year  was  there  any  surplus. 
Wages  varied  but  slightly.  Unrest  was  not  notice- 
able. On  the  whole  the  labor  situation  w'as  very 
satisfactory. 
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The  high  price  of  .silver  induced  some  prospecting 
and  the  opening  up  of  one  or  two  old  silver  mines. 
A  few  short-term  leases  early  in  the  year  yielded 
a  considerable  tonnage  of  silver-lead  ores  while  they 
were  in  force.  The  condition  of  the  copper  market 
seems  to  have  had  a  restraining  influence  for  at  no 
time  did  production  equal  capacity.  Development 
of  copper  prospects  was  very  limited. 

A  million  dollar  county-road  bond  issue  was  voted 
toward  the  end  of  the  year  that  will  directly  benefit 
the  mining  communities  in  Gila  County.  Good  roads 
made  possible  a  noteworthy  increase  in  motor-truck 
haulage,  an  important  factor  in  the  development  and 
operation  of  outlying  and  smaller  properties. 

During  the  year  but  one  important  transfer  of 
mining  property  was  made.  The  bondholders  of  the 
Kelvin-Sultana  Copper  Co.,  at  Kelvin,  acquired  the 
property  by  foreclosure  proceedings.  Later  it  was 
leased,  with  bond  to  purchase,  to  the  Ray  Boston 
Copper  Co.  Prospecting  by  diamond  drilling  was 
begun  late  in  the  year. 

All  properties  in  the  Ray  district  operating  in 
January,  1919,  continued  active  until  the  end  of  the 
year,  with  but  two  exceptions,  namely,  the  Ray 
Broken  Hills  Mining  Co.,  at  Ray,  which  suspended 
development  work  in  October,  and  the  U.  S.  Vana- 
dium Development  Co.,  which  declared  the  lease  to 
the  Allied  Metals  Co.,  of  Denver,  forfeited  and  took 
possession  of  the  property. 

The  Arizona  Hercules  mill  was  the  scene  of  very 
interesting  developments  in  concentration  practice. 
Numerous  changes  and  modifications  were  made  in 
the  flow  sheet  wliich  were  productive  of  satisfactory 
results. 

New  construction  in  the  district  was  limited.  The 
Ray  Consolidated  Copper  Co.  completed  extensive 
surface  improvements,  part  of  a  plan  that  has  been 
in  operation  for  some  months.  The  old  Pioneer  camp 
was  rehabilitated  by  the  White  Metals  Mining  Co., 
and  the  Gila  Development  Co.  built  a  small  mill  for 
treating  free  milling  gold  ores. 

Sombrero  Butte  District 

There  was  considerable  activity  in  the  Sombrero 
Butte  district,  in  Pinal  County,  about  thirty  miles 
south  of  Winkleman.  Revival  of  interest  began 
when  the  Magma  Chief  Copper  Co.  acquired  a  large 
interest  in  the  Sombi-ero  Butte  property.  The 
district  was  handicapped  by  its  location  and  the  con- 
dition of  the  roads,  but  was  probably  the  most  active 
of  all  the  undeveloped  camps  in  Pinal  County  during 
the  year. 

Miami-Globe  District 

In  the  Miami-Globe  district  the  larger  companies 
improved  reduction  operations  with  the  installation 
of  minor  improvements.  There  were  no  strikes  ex- 
cepting one  of  brief  duration  by  the  cranemen  at 
the  International  smelter.  The  only  changes  in  labor 
conditions  in  the  district  during  1919  were  in  the 
wage  scale.  In  February  a  reduction  of  75c.  per  day 
in  all  wages  was  made  and  in  Mar/ch  a  further  re- 
duction of  25c.  per  day.  In  July  all  classes  of  labor 
were  increased  75c.  per  day  and,  in  addition  to  this, 
25c.  per  shift  was  added  to  the  base  rates  of  all  me- 


chanical craftsmen  and  50c.  per  day  to  the  base  rate 
of  machine  miners. 

There  were  no  important  sales  of  mining  property, 
no  new  discoveries  or  new  developments  of  impor- 
tant mines.  The  Arizona  Commercial  Mining  Co.  be- 
gan sinking  a  new  three-compartment  shaft  to  its 
1,600-ft.  level,  which  is  expected  to  increase  the  pro- 
duction of  the  mine  to  400  tons  per  day  when  com- 
pleted. The  Iron  Cap  Copper  Co.  began  building  a 
300-ton  concentrator,  designed  by  David  Cole,  of  El 
Paso.  This  company  and  the  Arizona  Commercial 
Mining  Co.,  adjoining,  filed  actions  against  each 
other,  questions  of  apex  rights  being  involved. 
Jerome  District 

In  the  Jerome  district,  advantage  was  taken  by 
the  United  Verde  and  the  United  Verde  Extension 
companies  of  local  industrial  disturbance  and  the  in- 
active copper  market  early  in  the  year  to  cease  pro- 
duction altogether  for  a  time  and  enter  upon  ex- 
tensive construction  progi'ams.  Both  companies 
shut  down  on  Feb.  13  follo^\^ng  the  I.  W.  W.  strike 
of  a  few  days  before  and  did  not  resume  until  IMay 
17.  The  Extension  company  completed  the  grading 
for  a  permanent  townsite  at  Verde  where  it  plans  to 
erect  a  model  town.  United  Verde  completed  40  per 
cent  of  its  proposed  construction  work  during  the 
year.  These  companies'  unwavering  policy  regard- 
ing labor  I'esulted  in  the  improvement  of  conditions. 
At  the  end  of  the  year  labor  was  plentiful,  though 
for  the  most  part  inefficient.  Following  the  coal 
strike,  as  elsewhere,  transportation  conditions  were 
poor.  In  the  latter  part  of  the  year,  the  mines  were 
producing  normally  and  some  work  was  being  done 
upon  prospects,  though  \\athout  result.  There  was 
some  transfer  of  ground  to  the  larger  companies. 

The  smaller  properties  in  Yavapai  County  found  it 
difficult  to  keep  up  with  the  Jerome  wage  scale.  Their 
operations  were  confined  chiefly  to  exploratory  work. 
At  Stoddard,  the  Arizona  Binghamton  company  had 
two  strikes  of  short  duration.  The  Consolidated  Ari- 
zona company  at  Humboldt  is  reported  to  have  im- 
proved a  process  for  reducing  carbonate  ores. 

At  Ajo,  the  New  Cornelia  company  erected  a  500- 
ton  flotation  plant  and  entered  upon  an  extensive 
series  of  experiments. 

Chloride  and  Oatnian 

In  Mohave  County,  the  i-evival  of  silver  had  a 
marked  effect  on  the  re-opening  of  old  and  some  new 
properties  in  the  Chloride  district.  The  supply  of 
skilled  miners  was  insufficient.  Labor  costs  increased 
about  20  per  cent.  The  weak  position  of  zinc  also 
worked  against  the  district,  since  the  ores  there  are 
complex.  This  section's  fi'eedom  from  labor  trouble 
was  not  duplicated  in  the  gold  camp  at  Oatman, 
where  on  Aug.  9  the  I.  W.  W.  called  a  strike  for  more 
money,  shorter  hours  and  other  concessions  which 
resulted  in  a  general  shutdown  for  about  ten  days, 
beginning  Aug.  15.  Then  the  companies  resumed 
at  the  request  of  the  A.  F.  of  L.  local,  at  the  same 
time  granting  a  50c.  increase,  but  shutting  out  the 
"Wobblies"  wherever  they  could  be  detected.  Apex 
suits  were  filed  against  each  other  by  the  Tom  Reed 
and  United  Eastern  companies. 
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California  Mining  in  1919 


By  George  J.  Young 


THE  gold  mines  of  California  faced  a  period  of 
readjustment  after  the  armistice.  High  operating 
costs  had  forced  some  operators  to  close  down  or  to 
suspend  operations  for  a  time.  Reduction  in  develop- 
ment during  the  previous  year  placed  other  properties 
in  a  precarious  position.  A  general  increase  in  develop- 
ment work  took  place  during  1919,  and  the  end  of  the 
year  showed  marked  improvement  and  a  better  tone. 
Some  reduction  in  the  cost  of  supplies,  notably  in  ex- 
plosives and  mill  steel,  and  an  easing  up  in  the  labor 
situation,  were  important  factors  that  encouraged  oper- 
ators. Mother  Lode  properties  increased  their  working 
crews  as  fast  as  they  could  obtain  men. 

Grass  Valley  Strike  of  Short  Duration 

The  notable  events  of  the  year  were  the  Grass  Valley 
strike,  which  threw  1.000  to  1,200  miners  out  of  work 
and  closed  down  mines  in  that  district  far  two  weeks  or 
more,  and  the  Argonaut  mine  fire,  which  interfered  with 
operations  in  that  mine  and  its  neighbor,  the  Kennedy. 
Working  crews  in  that  district  have  been  increased  since 
the  settlement  of  the  strike.  The  North  Star  resumed 
work  in  its  6,300  level  after  experiencing  some  difficulty 
in  handling  water.  The  Empire  mine  has  a  large  mine 
force,  and  has  concentrated  its  ore  treatment,  carried 
out  in  two  separate  plants,  in  one  plant  by  the  comple- 
tion of  a  20-stamp  unit  and  the  necessary  additional 
cyanide  capacity  at  its  plant  situated  at  the  main  shaft. 
The  Idaho  Maryland  Mines  Co.,  incorporated  for  $500,- 
000  by  the  Metals  Recovery  Co.,  of  New  York,  began  the 
unwatering  of  the  Idaho-Maryland  mine,  and,  when  the 
working  shaft  is  repaired,  operations  will  begin  in  this 
mine  and  contiguous  properties  which  have  been  ac- 
quired. The  Banner  group  of  mines  was  acquired  and 
the  mines  are  being  reopened  by  the  Central  Consoli- 
dated Mines  Co.  The  Tightner  property  at  Alleghany 
was  taken  over  by  Fred  Searles  and  others.  The  Nor^m- 
bagna  is  under  development.  There  is  much  activity  in 
reopening  old  properties  and  adjusting  the  operations 
of  going  properties  to  existing  conditions. 

Revival  on  Mother  Lode 

In  the  Mother  Lode  counties  there  was  a  decided  re- 
vival in  mining;  manufacturers  of  stamp  shoes  and  dies 
reported  increased  buying  activity.  The  Plymouth  Con- 
solidated, Kennedy,  Argonaut,  the  Central  Eureka,  Key- 
stone, and  other  properties  pushed  development  and  mill- 
ing. The  Morgan  mine,  at  Carson  Hill,  and  the  Cala- 
veras, near  Melones,  the  Dutch-Sweeny  irroup,  new  prop- 
erties acquired  by  the  W.  J.  Loring  interests,  were  suc- 
cessfully brought  to  production.  The  Eagle-Shawmut 
resumed  at  full  capacity  late  in  the  fall. 

In  the  Randsburg  district,  the  Yellow  Aster  mine  re- 
sumed operations  on  a  small  scale.  The  important  dis- 
covery of  the  Kelly  mine,  a  rich  silver-gold  deposit,  re- 
newed interest  in  this  region. 

Dredging  Continuous  Throughout  Year 

The  dredging  industry  operated  continuously  through- 
out 1919,  having,  however,  to  contend  with  decreased 
labor  efficiency  and  difficulty  in  maintaining  full  work- 
ing crews.  Altogether  there  were  forty-three  dredges 
in  operation,  three  in  Butte  County,  four  in  Calaveras, 


twelve  in  Sacramento,  twelve  in  Yuba,  one  in  Placer, 
one  in  Stanislaus,  four  in  Shasta,  three  in  Siskiyou  and 
three  in  Trinity.  On  March  2.  the  Yuba  Consolidated 
launched  its  fifth  all-steel  18-cu.ft.  bucket  dredge.  Both 
the  Yuba  Consolidated  and  the  Natomas  are  redredging 
a  considerable  amount  of  old  ground.  In  Trinity 
County,  the  new  Estabrook  20-cu.ft.  dredge  started  oper- 
ations in  the  fall  of  1919.  The  Valdor  dredge  operated 
continuously  throughout  the  year.  In  hydraulic  min- 
ing there  was  greater  activity,  chiefly  in  the  way  of  prep- 
aration for  further  operations,  as  the  water  supply 
during  the  year  was  extremely  short.  The  year  1920 
should  show  increased  production  from  hydraulic  mines. 
The  La  Grange  mine,  in  Trinity  County,  has  shut  down 
indefinitely.  The  Forks  Salmon  River  has  three  giants 
and  an  elevator  in  operation.  There  has  been  little  in- 
creased activity  in  drift  mining. 

The  U.  S.  Geological  Survey  reports  that  during  the 
first  six  months  of  1919,  the  U.  S.  Mint  and  the  local 
smelters  and  refiners,  to  which  most  of  the  newly  mined 
gold  in  California  is  sent,  received  from  the  mines  of 
the  state,  $390,573  less  gold  and  $25,51 1  less  silver  than 
during  the  first  six  months  of  1918,  but  as  the  annual 
output  of  gold  is  now  $17,000,000  to  $20,000,000,  this 
difference  in  output  is  insignificant.  On  the  whole  the 
gold  production  from  California  for  1919  may  be  ex- 
pected to  equal,  if  not  exceed,  that  of  1918,  which  was 
$16,490,586. 

Copper  Mining 

In  the  Shasta  copper  belt  there  was  greatly  decreased 
activity.  The  Mammoth  closed  dovra  its  mine  and 
smelter  on  account  of  labor  difficulties  on  May  15,  and 
produced  no  copper  for  the  remainder  of  1919.  For  a 
while  the  Balaklala  produced  300  tons  of  copper  ore 
daily,  shipping  to  the  Mammoth  works,  but  it  closed 
down  with  the  cessation  of  operations  at  the  smelter. 
Early  in  the  year  the  Mountain  Copper  Co.  was  pro- 
ducing, but  later  closed  down,  restricting  its  operations 
to  the  Hornet  mine,  which  is  mining  high  sulphur  ore 
for  shipment  to  sulphuric-acid  plants  in  the  bay  region. 
The  Mammoth  and  Bully  Hill  mines  confined  operations 
to  development  work.  The  Afterthought,  after  a  three 
months'  shutdown,  resumed  operations  and  installed  a 
reverberatory  furnace,  which  was  put  in  operation  later 
in  the  year. 

There  was  a  revival  of  mining  in  Plumas  County. 
The  Engels  Copper  Co.  was  reorganized,  with  a  capital 
stock  increase  from  $2,000,000  to  $5,000,000.  R.  A.  Kin- 
zie  was  put  in  charge  of  operation.  Diamond  drilling 
showed  orebodies  600  ft.  below  present  workings.  The 
two  mills  of  the  company  were  consolidated.  For  this 
company  the  year  was  one  of  readjustment,  the  result 
of  which  will  place  the  company  in  a  better  position  than 
it  has  hitherto  occupied.  At  the  Walker  mine,  the  flota- 
tion capacity  was  increased  to  160  tons  per  day,  a  drain- 
age and  haulage  tunnel  was  started,  and  the  construc- 
tion of  a  nine-mile  tramway  begun.  At  the  Walker 
Con.,  adjoining  the  Walker,  prospecting  by  diamond 
drilling  was  initiated. 

During  1919  the  Calaveras  Copper  Co.  reduced  its 
working  force  and  restricted  its  operations  to  develop- 
ment work.     In  the  fall  of  the  year  the  mill  was  being 
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made  ready  for  operation.  The  Penn  Mining  Co.'s 
operations  were  restricted  to  development.  The  low 
price  of  copper  caused  a  considerable  decrease  in  opera- 
tions in  all  parts  of  the  state  excepting  Plumas  County. 
Mana-anese,  chromite,  and  tungsten  mining  were  at 
a  standstill  for  the  greater  part  of  1919.  Except  for 
the  completion  of  a  contract  in  the  early  part  of  the 
year  by  the  Wright  mine,  in  Stanislaus  County,  no  man- 
ganese ore  was  mined  in  the  state.  No  ferromanganese 
was  produced,  and  there  is  no  prospect  for  reviving 
manganese  mining.  It  is-  generally  well  known  that 
when  the  armistice  was  signed  the  consumers  of  chrome 
ore  in  the  United  States  had  on  hand  a  large  supply,  as 
during  the  year  1913  the  local  production  amounted  to 
about  120,000  long  tons,  and  although  there  was  an  em- 
bargo on  foreign  shipments,  more  than  100,000  long  tons 
was  imported.  There  being  no  sales  for  chrome  ore, 
production  naturally  ceased,  and  though,  ?.s  above  stated, 
120,000  long  tons  was  mined  in  California  and  Oregon 
during  1918,  about  1,400  tons  was  mined  in  those  states 
during  the  first  six  months  of  1919,  and  probably  about 
the  same  amount  has  been  produced  since  that  date.  In 
other  words,  from  a  flourishing  indu.«try  employing 
many  men  in  1918,  the  mines  and  concentrating  plants 
throughout  California  and  Oregon  are  today  idle. 

Chrome  Prices 

There  were  shipped  from  this  state  during  1919  sev- 
eral thousand  tons  of  ore  which  was  m.ined  during  the 
latter  part  of  1918,  at  prices  running  from  40  to  .55c. 
per  unit  f.o.b.  California  points.  This  refers  to  chrome 
ore  40  per  cent  and  over,  there  being  no  demand  what- 
ever for  the  lower  grade.  In  addition  to  this,  the  Pacific 
Alloy  &  Steel  Co.,  of  Bay  Point,  Cal.,  purchased  probably 
a  few  thousand  tons  during  1919  for  the  manufacture  of 
ferrochrome  at  the  company's  plant  at  Bay  Point. 

Relative  to  the  opinion  of  miners  throughout  the 
state  as  to  the  administration  of  the  War-Minera's  Re- 
lief Bill,  thej'  are  practically  unanimous  in  condemning 
the  manner  in  which  the  law  is  being  administered. 
They  believe  that  Congress  intended  that  all  who  experi- 
enced losses  in  compliance  with  a  request  from  the  Gov- 
ernment to  produce  chrome  ore,  should  be  paid  the  ac- 
tual loss  sustained  in  complying  with  such  request.  They 
feel  much  dissatisfied  that  the  measure  intended  for 
prompt  relief  should  drag  along  throughout  the  year 
with  no  chances  of  relief  in  sight,  and  in  many  instances 
their  creditors  are  about  to  foreclose  on  them.  They  are 
hoping  that  something  may  be  done  that  will  relieve 
them  financially  and  that  it  will  be  done  as  speedily  as 
possible. 

California  Quicksilver  Miners  Want  Tariff 

Quicksilver  miners  have  felt  the  need  for  tariff  pro- 
tection, and  have  since  1918  tried  to  secure  a  protective 
tariff  from  Congress,  but  at  present  there  does  not  ap- 
pear to  be  much  prospect  of  success.  Conditions  have 
been  erratic,  and  domestic  producers  have  keenly  felt 
the  competition  due  to  foreign  imports.  In  February 
the  New  Idria  company  curtailed  its  working  force  to 
150  men,  and  closed  down  in  April,  the  first  suspension 
in  operation  since  1853.  On  May  24,  however,  opera- 
tions were  resumed.  The  discovery  of  a  new  orebody  in 
the  New  Almaden  mine  was  announced  in  February. 
Other  producers  have  continued  in  operation  on  reduced 
forces. 

With  the  signing  of  the  armistice  in  the  latter  part 
of  1918,  the  magnesite   industry  in   California  nearly 


collapsed,  but  in  the  beginning  of  1919  was  revived  by 
the  increased  demand  for  building,  as  well  as  for  refrac- 
tory purposes,  and  during  the  latter  part  of  the  year 
considerable  activity  was  displayed  in  all  of  the  mines. 

Magnesite  Production 

The  principal  production  by  counties  is  as  follows:  In 
Napa  County,  the  White  Rock  mine  is  a  large  producer 
and  is  noted  for  its  quality,  which  contains  a  high 
natural  iron  content.  In  Santa  Clara  County,  the  claims 
operated  by  C.  S.  Maltby  under  lease  from  the  Western 
Magnesite  Development  Co.  are  possibly  producing  a 
greater  daily  tonnage  than  any  other  property  in  Cali- 
fornia at  present.  In  San  Benito  County,  operations 
have  begun  on  what  is  known  as  the  Sampson  mine, 
which  is  a  large  property,  and  although  it  is  not  now 
fully  equipped,  installation  of  additional  equipment  has 
been  begun  to  put  this  property  on  a  producing  basis  of 
1,000  tons  monthly.  In  Tulai*e  County,  near  the  town  of 
Porterville,  there  are  numerous  mines,  the  principal 
operating  ones  being  those  of  the  Porterville  Magnesite 
Co.  and  the  Tulare  Mining  Co.  These  properties  have 
calcining  plants  in  conjunction  with  their  mining  opera- 
tions. There  is  a  calcining  plant  in  Portei'ville,  to  which 
numerous  small  producers  of  magnesite  haul  their  ore. 
The  plant  calcines  the  magnesite  and  ships  it  East.  This 
plant,  operated  by  C.  W.  Hill  and  C.  S.  Maltby,  in  con- 
junction, enables  many  small  mines  to  operate  whose 
material  would  otherwise  not  be  marketable,  on  account 
of  inability  to  calcine  their  product.  Two  rotary  kilns, 
with  a  capacity  of  100  tons  calcined  product  daily,  are 
in  operation.  In  Fresno  County,  near  Piedra,  the 
George  Ward  mine  is  being  operated  and  expects  to  pro- 
duce considerable  tonnage  during  the  coming  year.  In 
Kern  County,  the  Bissell  deposit  is  also  starting.  The 
Cima  deposit,  in  San  Bernardino  County,  is  snipping 
crude  ore  into  San  Diego  for  calcination. 

In  all  of  the  California  properties,  however,  the  oper- 
ators are  fearful  of  making  heavy  investments,  as  the 
imported  magnesite  before  the  war  was  brought  in  so 
cheaply  that  it  would,  if  brought  in  again  under  the 
same  conditions,  stifle  California  production.  There- 
fore, no  new  mines  have  been  opened  and  no  new  ex- 
penditures made,  as  the  situation  is  unstable,  and  it  is 
not  possible  to  state  how  long  it  will  hold  good  on  mag- 
nesite with  the  foreign  material  seeking  entrance  into 
the  country.  Apparently  as  soon  as  the  shipping  situ- 
ation is  relieved,  the  foreign  magnesite  will  again  begin 
to  be  brought  to  this  country  in  such  tonnages  and  at 
such  low  prices  as  to  make  it  prohibitive  for  the  Cali- 
fornia operators  to  continue  production. 

Operators  consider  it  \  itally  essential  that  a  tariff  be 
placed  on  magnesite;  otherwise,  this  industry,  which  is 
now  employing  a  number  of  men  in  California  and  in 
which  there  is  considerable  California  capital  invested, 
would  be  greatly  curtailed.  It  is  their  hope  that  the  bill 
which  has  now  passed  the  House,  and  which  is  to  come 
before  the  Senate  soon,  will  be  passed  as  speedily  as 
possible,  so  as  to  give  assurance  to  the  magnesite  pro- 
ducers of  California  that  they  need  not  fear  competition 
from  foreign  sources  that  have  dominated  the  magne- 
site situation  in  America  in  the  past. 


Exports  of  Chrome  Ore  from  British  South  Africa  to  the 

United  States  m  1918  amoimted  to  8,857  long  tons,  compared 
with  34,300  tons  in  1917,  according  to  a  recent  consular 
report.  Exports  of  manganese  ore  were  214,620  lb.  in  1918 
and  10.024  lb.  in  1917. 
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Mining  in  Colorado  in  1919 

By  George  E.  Collins 

Written    exclusively    for    The   Journal 


IN  MY  REVIEW  of  conditions  at  the  end  of  1918  I 
made  the  statement  that  the  year  then  ended  was 
the  most  disastrous  which  the  mining  industry  in 
the  state  had  ever  experienced.  It  might  be  questioned 
today  whether  1919  was  not  even  worse.  A  larger 
number  of  mines  and  mills  suspended  operations  in 
1919  than  in  1918,  yet,  as  a  rule,  their  fate  had  been 
sealed  previously.  In  most  cases,  the  owners  would 
have  saved  money  by  bowing  to  the  inevitable  a  year 
or  more  earlier.  The  attempt  to  continue  producing, 
under  conditions  which  were  unfavorable  and  almost 
hopeless,  merely  dissipated  resources  that  will  be  needed 
some  day  to  place  mines  in  operating  condition. 

Heavy  Decline  in  Producing  Properties  and  Men 

In  some  cases,  old  mines  which  succumbed  during 
the  past  two  unfavorable  years  will  never  be  reopened. 
A  considerable  proportion  of  the  skilled  miners  who 
have  left  such  districts  as  Cripple  Creek  and  Gilpin 
County  will  never  return,  and  their  loss  will  be  a  per- 
manent one  to  the  district  and  the  industry.  Moreover, 
the  machinery  and  equipment  which  has  been  scrapped, 
and  particularly  that  of  the  narrow-gage  railroads, 
serving  mining  districts,  such  as  the  Gilpin  Tramway, 
the  Boulder  and  Western,  and  the  Argentine  Central, 
will  be  badly  missed  if  ever  the  time  comes  to  force 
production  from  those  districts. 

I  personally  am  convinced  that  financial  conditions 
will  eventually  create  a  demand  for  gold,  at  a  large 
premium,  and  the  community  will  have  to  pay,  directly 
or  indirectly,  such  a  price  for  the  gold  that  it  will  need 
as  will  compensate  the  miner  for  producing  it,  and 
this  compensation  will  have  to  include  the  replacement 
of  his  losses  during  the  last  few  years.  Unfortunately, 
the  compensation  will  often  not  go  to  the  same  people 
by  whom  the  losses  were  incurred. 

Cripple  Creek  District  Virtually  Idle 

The  Cripple  Creek  district  has  suffered  perhaps  more 
than  any  other,  as  might  have  been  expected  from  the 
fact  that  it  produces  only  gold.  The  output  from  small 
leasing  companies  and  individual  miners,  which  a  few 
years  ago  made  up  nearly  half  the  total,  has  practically 
ceased,  and  most  of  these  men  have  left  the  district, 
by  which,  whenever  conditions  improve,  they  will  be 
badly  missed.  The  Cresson  bonanzas  seem  to  be  near- 
ing  exhaustion,  and  the  mine  will  have  to  depend  for 
its  future  production  on  more  normal  grades  of  ore. 
Owing  to  difficulties  of  ventilation,  it  has  always  been 
a  rather  unpopular  mine  among  the  workers,  and  much 
trouble  has  been  experienced  in  maintaining  an  adequate 
working  force. 

The  Portland  has  opened  up  good  orebodies  at  the 
level  of  the  Roosevelt  drainage  tunnel,  and  under  any- 
thing like  normal  economic  conditions  would  seem  sure 
of  a  long  and  fairly  prosperous  life.  The  Vindicator 
in  nearing  the  end  of  its  known  ore  reserves.  The  mill 
was  closed  down  in  September. 

The  Cripple  Creek  district  could  promptly  increase 
its  output  if  it  were  possible  to  cut  expenses  one-third, 
or  to  raise  the  value  of  the  product  correspondingly. 


Until  one  or  the  other  of  these  happens,  production  will 
probably  continue  to  dwindle.  The  mines  are  as  a  whole 
in  good  physical  condition ;  and  the  ore-treatment  plants 
and  railway  connections  are  adequate  to  provide  for  a 
greatly  increased  tonnage. 

Leadville  Retarded  by  High  Costs 

Production  at  Leadville  has  been  going  from  bad  to 
worse;  the  increase  in  the  price  of  silver  and  lead 
being  less  than  that  in  cost  of  mining  and  treatment. 
The  principal  producers  are  now  the  Yak  Tunnel  prop- 
erties, controlled  by  the  American  Smelting  &  Refining 
Co.,  and  the  Down-Town  mines,  where  the  output  con- 
sists principally  of  oxidized  ore  containing  low  silver 
values.  The  lessees  on  the  Ibex  also  continue  to  ship  a 
considerable  tonnage  of  gold-bearing  ore.  At  Aspen  the 
Smuggler  Co.  pulled  up  the  pumps  March  1,  and  per- 
mitted the  lower  levels  to  refill  with  water.  Considerable 
prospecting  is  being  done,  and  hopes  of  the  discovery 
of  new  orebodies  are  entertained. 

At  Creede  the  operators  on  the  Monon  sold  their 
lease,  but  evidently  after  the  best  of  the  available  ore 
had  been  extracted.  The  American  Smelting  &  Refin- 
ing Co.  discontinued  exploratory  work  in  depth  on  the 
Amethyst  lode.  The  Empire  Zinc  Co.'s  properties  at 
Red  Cliff  were  closed  down,  as  was  also  the  Wellington, 
at  Breckenridge.  At  the  latter  property,  however,  it 
is  expected  that  work  will  be  resumed  in  the  near  fu- 
ture. The  company  has  disposed  of  the  stocks  of  zinc 
concentrates  stored  since  spring. 

Fire  at  Sunnyside 

In  San  Juan  County  the  principal  producing  mine, 
the  Sunnyside,  was  crippled  throughout  the  entire  year 
as  a  result  of  a  disastrous  fire  which,  in  April,  destroyed 
the  mine  buildings.  They  are  being  rebuilt,  and  at  the 
close  of  1919  were  nearly  finished.  Meantime  the  big 
milling  plant,  which  represents  the  most  improved  prac- 
tice in  differential  flotation  of  low-grade  complex 
ore  of  one  widely  distributed  type,  has  been  prac- 
tically idle. 

At  Ouray,  connection  by  raise  was  completed  from  the 
new  deep  tunnel  of  the  Camp  Bird  to  the  upper  work- 
ings. Some  ore  was  discovered;  but,  considered  as  a 
whole,  the  developments  in  lepth  were  disappointing. 
The  Atlas  continued  production,  and  considerable  de- 
velopment work  was  carried  on  in  the  Red  Mountain 
district.  Some  work  was  done  on  the  Revenue,  under 
option  to  the  American  Smelting  &  Refining  Co. 

The  Tomboy  and  Smuggler  Union,  at  Telluride,  con- 
tinued to  produce  a  large  tonnage,  and  derived  consid- 
erable benefit  from  the  increased  value  of  silver.  The 
Pandora  mill  of  the  Smuggler  Union  Co.,  which  had  not 
been  operated  for  several  years,  was  destroyed  by  fire 
on  Oct.  30.  The  new  flotation  plant  of  the  Tomboy 
company  is  practically  completed  and  ready  to  run. 

Smuggler  Union  DeviIloping  Humboldt  Ground 

The  Smuggler  Union  is  pushing  its  developments  into 
the  Humboldt  ground,  on  the  Ouray  side  of  the  range, 
where  the  value  is  principally  silver.     The  Wells  inter- 
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ests.  have  secured  control  of  the  Black  Bear,  the  exten- 
sive orebodies  of  nii.xed  sulphides  in  which  will  be 
treated  at  the  Smuggler  mill.  The  Liberty  Bell  is  prac- 
tically exhausted,  and  final  clean-up  is  being  made.  The 
Belmont-Wagner  Co.,  at  Alta,  resumed  operation,  and 
is  now  producing  largely. 

Gilpin  and  Clear  Creek  counties  were  veiy  inactive. 
None  of  the  mills  at  Black  Hawk  is  now  in  regular 
operation,  and  only  one  of  those  at  Idaho  Springs.  The 
Argo  plant,  which  purchased  custom  ores  on  a  schedule 
similar  to  the  open  treatment  rates  of  the  American 
Smelting  &  Refining  Co.,  and  treated  them  by  tabling 
and  flotation,  closed  down  on  April  20. 

At  Georgetown  a  considerable  production  was  made 
from  the  dumps  of  the  Colorado  Central  in  the  new 
mill,  but  without  adequate  profit.  The  milling  work 
is  interesting  from  a  metallurgical  standpoint,  ver>' 
high  grade  products  being  made  from  material  contain- 
ing 2'  oz.  of  silver  per  ton,  and  no  gold.  The  silver 
properties  around  Silver  Plume  were  inactive  during 
1919,  but  it  may  be  regarded  as  certain  that  more 
activity  will  eventually  result  from  the  high  price 
of  silver,  as  operating  costs  decrease.  Some  activity 
was  manifest  in  the  silver  districts  of  Gilpin  County, 
and  still  more  in  those  of  Boulder  County. 

Tungsten  Mines  Closed 

The  tungsten  mines  of  Boulder  County  were  all  closed 
down  early  in  1919,  and  will  not  attempt  to  operate 
unless  an  adequate  tariff  is  imposed  on  imported  tung- 
sten ores  and  alloys.  The  molybdenum  mine  at  Climax 
closed  down  in  the  early  spring,  and  that  at  Urad,  above 
Empire,  in  Clear  Creek  County,  during  the  summer, 
although  some  development  work  is  still  being  pi-ose- 
cuted  on  the  latter. 

The  Primos  vanadium  plant,  at  Vanadium,  near 
Placerville,  burned  in  February,  but  has  been  rebuilt 
and  is  again  in  operation.  The  Vanadium  Corporation 
of  Colorado  is  dismantling  the  old  Simmons  mill,  near 
Sawpit,  and  is  constructing  a  new  plant,  wh'ch  also 
is  nearing  completion.  Production,  both  around  Placer- 
ville and  the  Paradox  Valley,  is  active;  and  it  may  be 
presumed  that  the  market  for  vanadium  products  is 
satisfactory. 

Discovery  of  Pitchblende  in  Boulder  County 

During  the  spring  of  1919  considerable  excitement 
resulted  from  the  discovery  of  pitchblende  in  lead  con- 
centrate from  some  of  the  deposits  of  fluorite  near 
Jamestown,  in  Boulder  County.  The  occurrence  was 
unquestionable,  but  doubt  as  to  the  commercial  value 
of  the  deposits,  and  objection  to  the  manner  in  which 
an  occurrence  of  scientific  interest  was  being  employed 
for  the  possible  benefit  of  a  somewhat  flamboyant  pro- 
motion, led  to  condemnation  of  the  entire  scheme  by  the 
Mining  Committee  of  the  Denver  Civic  and  Commercial 
Association,  notwithstanding  that  it  had  received  the 
endorsement  of  two  milling  engineers  of  some  repu- 
tation. 

Increase  in  Treatment  Charges 

The  principal  changes  in  smelting  conditions  were  a 
general  increase  in  treatment  charges  and  metal  de- 
ductions. This  contributed  to  decreased  production, 
which,  in  turn,  necessitated  the  closing  of  the  Globe 
(American  Smelting  &  Refining  Co.)  and  Salida  (Ohio 
&  Colorado  Smelting  &  Refining  Co.)   smelting  plants. 

The  Globe   plant   handled   ore  principally   from   the 


riorthern  counties  (Gilpin,  Boulder,  Clear  Creek,  and 
Summit)  and  from  Park  County.  Its  closing  necessi- 
tated the  shipment  of  ores  from  these  districts  to 
Pueblo.  It  was  obvious  that  to  burden  the  mines  with 
the  additional  freight  would  merely  close  them  down; 
so,  through  the  efforts  of  the  Colorado  Metal  Mining 
Association,  it  was  arranged  that  the  through  freight 
rates  to  Pueblo  should  be  adjusted  so  as  practically  to 
absorb  the  increase.  Unfortunately,  it  was  impossible 
to  avoid  increasing  the  minimum  carload  to  correspond 
with  that  on  the  broad-gage  roads,  and  this  has  admin- 
istered a  final  coup-de-grace  to  the  small  leaser  in  Gilpin 
and  Clear  Creek  counties. 

Salida  Plant  Will  Close 

The  Salida  plant  has  always  operated  on  an  inad- 
equately profitable  basis;  and  its  position  with  reference 
to  freight  rates  on  ores  from  the  northwest  and  on 
bullion  to  the  coast  has  been  seriously  affected  by  the 
recent  changes  ordered  by  the  Director  General  of  Rail- 
roads. The  local  ore  supply,  on  the  other  hand,  is  not 
sufficient  to  justify  the  operation  of  the  Salida  plant 
in  competition  with  the  American  Smelting  &  Refining 
Co.'s  plants  at  Leadville  and  Durango.  It  was  there- 
fore decided  to  discontinue  the  purchase  of  ores;  and 
the  present  probability  is  that  the  plant  will  close  down 
finally  in  the  near  future.  The  American  Smelting  & 
Refining  Co.  took  occasion,  in  a  rather  refreshingly 
cynical  way,  to  raise  smelting  rates  further  throughout 
the  district  in  which  competition  with  Salida  had  been 
effective.  Other  increases  had  already  been  made  to 
meet  the  increased  costs  of  freight  and  labor,  but  these 
new  advances  amounted  to  approximately  100  per  cent 
in  many  cases,  and  were  entirely  prohibitive.  This 
action  of  the  American  Smelting  &  Refining  Co.  goes 
far  to  justify  the  bitter  criticisms  that  were  formerly, 
in  great  measure  unjustly,  directed  against  its  policy 
nnd  management,  and  will  prove  a  great  handicap  to  it, 
if  the  proposal  is  renewed  to  place  smelters  under  con- 
trol of  the  Public  Utilities  Commission. 

Smelting  in  Colorado  Unprofitable 

It  can  hardly  be  questioned  that  the  smelting  business 
in  Colorado  Is  not  profitable  today.  The  question  is, 
how  can  it  be  made  so.  Mining  and  smelting  are  mu- 
tually dependant,  and  under  Colorado  conditions  the 
custom  smelter  is  essential.  I  believe  that  the  miner 
needs  the  assistance  of  the  smelting  company  in  order 
to  exist,  and  that  the  latter  m.ust  have  tonnage  if  it  is 
to  operate  economically,  increased  treatment  charges 
merely  serve  to  reduce  tonnage,  just  as  increased 
freight  rates  do.  Enlightened  self-interest  might  lead 
the  American  Smelting  &  Refining  Co.  to  reduce  its 
charges  and  operate  without  profit,  until  the  mining 
industry  shall  have  become  restored  and  the  output 
increased  to  a  point  where  such  rates  will  be  remuner- 
ative. The  alternative  will  he  a  progressivelv  dwind- 
ling volume  of  business,  on  which  no  treatment  chaiges 
will  earn  anything. 

The  Scarcity  of  Labor 

Labor  was  scarce  and  correspondingly  inefficient 
throughout  1919.  It  is  not  too  much  to  say  that  the 
output  of  work  tended  to  be  inversely  proportionate  to 
the  wage;  that  in  the  districts  where  wages  have  been 
increased  the  least  most  work  is  done.  The  only  direct 
change  in  mine  wage  schedules  was  in  San  Juan  County, 
where  during  September  a  conference  of  representatives 
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of  the  local  miners'  union  with  some  of  the  leading 
operators  resulted  in  an  increase  of  50c.  daily.  There 
was  little  apparent  justification  for  this  change,  for 
though  labor  is  scarce,  the  condition  is  aggravated 
rather  than  improved  by  raising  wages. 

The  adjoining  districts  did, not  follow  the  example 
of  San  Juan  County.  In  April  wages  at  Leadville  were 
cut  $1  (from  a  minimum  wage  of  $4.50)  per  day.  This 
action  led  to  a  suspension  of  work,  for,  though  it  was 
clear  that  the  mines  could  not  afford  the  wage  scale 
theretofore  in  force,  it  was  difficult  under  the  high  costs 
of  living  for  employees  to  accept  less.  The  eventual 
outcome  was  that  such  employers  as  could  afford  it 
agreed  to  resume  work  at  a  minimum  wage  of  $4; 
though  a  few  remained  closed.  Among  the  latter  was 
the  Iron-Silver,  where  the  pumps  were  withdrawn  at  an 
early  stage  in  the  controversy.  In  September  the  em- 
ployees at  the  Pueblo  smelter  appealed  to  the  State 
Industrial  Commission  for  an  increased  wage,  and  after 
several  hearings  were  awarded  an  increase  varying  from 
a  minimum  of  25c.  to  a  maximum  of  40c.  daily. 

A  Forecast 

In  the  Annual  Reviews  of  the  Engineering  and  Min- 
ing Journal  for  several  years  I  have  endeavored  to 
forecast  and  explain  the  decadence  which  has  progress- 
ively overcome  the  mining  industry  in  Colorado.  Read- 
ers of  The  Journal  may  perhaps  be  interested  in  a 
forecast  of  the  future. 

1.  As  to  gold  mining,  no  great  improvement  can  be 
looked  for  without  either  a  considerable  premium  on 
gold  or  a  bonus,  in  each  case  so  guarded  that  it  will  be 
received  by  the  miner,  and  not  absorbed  on  some  pre- 
tense or  other  by  the  smelting  companies  or  other 
intermediary.  In  any  event,  a  return  to  the  pre-war 
rate  of  production  cannot  be  expected  in  less  than  two 
years. 

2.  Mining  for  the  base  metals  (zinc,  lead,  and  copper) 
cannot  as  a  whole  be  profitably  conducted  without  a 
reduction  in  freight  charges  and  in  smelting  treat- 
ment and  deductions.  If  it  be  objected  that  higher 
freight  charges  are  to  be  expected,  rather  than  lower, 
I  merely  answer  that  this  is  out  of  the  question  for  the 
roads  which  serve  the  mining  districts.  Railroads 
cannot  collect  higher  freight  rates  than  the  traffic  will 
bear,  or  there  will  be  no  traffic.  It  is  already  obvious, 
and  admitted  by  all  the  best  railroad  men,  that  the 
freight  rates  are  too  high,  and  that  in  consequence 
revenues  have  been  dangerously  reduced.  Relief  in  the 
form  of  lower  rates  has  been  urged  on  the  Freight 
Traffic  Committee,  and  would  no  doubt  have  been  ceded 
but  for  the  fear  of  political  pressure  from  other  dis- 
tricts and  industries,  if  the  relief  which  is  actually 
necessaiy  were  conceded  in  this  case. 

As  to  smelting  rates,  the  future  depends  on  the 
adoption,  by  the  American  Smelting  &  Refining  Co., 
of  a  more  enlightened  policy.  On  the  face  of  it,  in- 
creased rates  were  justified,  for  the  smelting  business 
cannot  have  been  profitable.  Against  this,  however,  is 
the  question  whether  it  is  preferable  to  handle  a  dimin- 
ishing volume  of  business  at  a  progressively  increasing 
cost,  or  the  reverse.  The  former  policy  has  been  fol- 
lowed heretofore,  but  I  regard  it  as  a  fatal  one,  which, 
if  continued,  will  destroy  the  smelting  business,  to- 
gether with  the  mines  on  which  it  exists. 

Broad-gaged  men  with  wider  vision  built  up  a  great 
business  in  former  years,  based  on  intimate  knowledge 
and   thorough    understanding   of   local   conditions.      It 


may  be   doubted  whether  the  same  qualifications   are 
not  even  more  essential  today. 

3.  The  mining  of  tungsten  and  molybdenum  cannot 
be  resumed  unless  a  stabilized  and  increased  price  is 
assured,  which  means  tariff  protection  in  some  form. 
If  it  be  to  the  national  interest  to  provide  this,  so  as 
to  ini^ure  that  part,  at  least,  of  our  requirements  shall 
be  produced  at  home,  Colorado  can  produce  nearly  as 
much  tungsten  as  the  average  of  the  last  ten  years, 
and  probably  all  the  molybdenum  that  can  be  absorbed 
by  the  market. 

4.  The  production  of  silver  has  not  shown  as  yet  the 
increase  which  might  have  been  expected  as  a  result 
of  the  increased  metal  price.  Even  measured  by  value, 
and  not  by  quantity,  the  silver  production  for  1919  will 
probably  be  found  to  have  decreased.  This  has  been 
due  partly  to  the  greatly  increased  costs  of  production, 
which  have  absorbed  the  major  part  of  the  increased 
price.  In  the  main,  however,  it  results  from  the  fact 
that  when  silver  mining  ceased  in  1894,  following  the 
demonetization  of  silver,  the  end  did  not  come  suddenly. 
Years  of  struggle  succeeded,  during  which  the  mines 
were  gradually  depleted  of  every  ton  of  ore  that  could 
be  made  to  pay  bare  operating  costs;  development  was 
virtually  suspended  and  maintenance  neglected.  As  a 
result,  the  old  silver-producing  mines,  when  the  rise 
in  price  led  to  their  reopening,  were  found  to  be  in 
worse  condition  that  was  expected ;  nor  were  the  bodies 
of  lower-grade  but  payable  ore,  which  they  were  sup- 
posed to  contain,  found  to  exist.  In  almost  every  case, 
it  has  been  necessary  first  to  reopen  the  mines,  then 
to  find  ore,  before  serious  production  was  possible. 
Moreover,  in  most  cases,  impoverishment  of  the  older 
mines  with  increasing  depth  had  already  become  ap- 
parent before  mining  stopped. 

Decrease  in  Operating  Expense  Expected 
Assuming  the  continuance  of  a  high  price  for  silver, 
which  is  now  generally  accepted,  I  regard  it  as  certain 
that  costs  of  mining  will  gradually  fall,  and  that  pro- 
duction will  eventually  increase,  and  be  conducted  on  a 
profitable  basis,  but  the  process  will  take  longer  than 
most  persons  expected.  The  old  silver  districts  such 
as  Aspen,  Georgetown,  Alma,  and  Ouray  will  gradually 
regain  much  of  their  former  prosperity;  and  the  other 
mining  districts,  which,  with  the  exception  of  Cripple 
Creek,  all  produce  more  or  less  silver,  together  with 
other  metals,  will  also  benefit  in  a  less  degree.  The  re- 
sult will  be  a  gradual  increase  of  production,  and  a 
return  to  the  activity  of  pre-war  years,  with,  however, 
some  relative  changes  in  the  centers  of  activity. 
Whether  this  improvement  is  to  be  comparatively  slow 
or  speedy  will  depend  largely  on  the  amount  of  enlight- 
enment with  which  the  policy  of  the  railroads  and 
smelting  companies  is  directed. 

Tungsten  Ore  from  Argentina — Exports  of  tungsten  ore 
from  Argentina,  which  pi-actically  represent  the  production, 
have  been  as  follows  during  the  last  few  years:,  1919,  753.7 
metric  tons;  1910,  80S.5;  1911,  583.8;  1912,  637.1;  1913. 
535.7;  1914,  394.2;  1915,  158.2;  1916,  760.4;  1917,  986.6; 
and  1918,  571.6  metric  tons.  In  1916  the  United  States 
took  693  metric  tons  of  the  760  exported,  34  going  to  France 
and  34  to  the  United  Kingdom.  In  1917  all  of  the  tungsten 
ore  came  to  the  United  States  or  the  allied  countries  in 
Europe,  but  the  official  details  as  to  the  respective  amounts 
are  not  yet  available.  Since  the  signing  of  the_  armistice 
the  market  has  been  demoralized,  and  it  has  been  impossible 
to  export  tungsten  ore,  as  it  will  not  stand  the  freights  in 
competition  with  other  producing  countries. — Commerce 
Report  . 
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Mining  in  Nevada  in  1919 

By  George  J.  Young 


THE  outstanding  features  of  1919  in  the  Nevada 
mining  industry  are  the  high  price  level  main- 
tained by  silver,  with  prospect  of  continuance  for 
an  indefinite  period,  and  the  increased  activity  in  new 
and  old  districts  of  the  state.  The  state  is  being  combed 
for  promising  silver  properties,  and  there  is  a  large  vol- 
ume of  real  digging  in  the  search  for  ore. 

Two  strikes,  one  at  the  Nevada  Consolidated  and  the 
other  at  Tonopah  and  the  neighboring  district,  Divide, 
seriously  interfered  with  operations  in  both  of  these 
localities.  The  strike  of  the  Nevada  Consolidated  was 
settled,  and  the  men  returned  to  work,  on  Aug.  30,  after 
agreeing  to  forfeit  all  claim  to  wage  increases  in  lieu 
of  a  guarantee  by  the  company  for  improved  working 
conditions  and  the  establishment  of  a  commissary.  The 
strike  at  Tonopah  and  Divide,  which  began  Aug.  17,  was 
settled  on  Oct.  2  by  Governor  Emmet  D.  Boyle,  although 
the  miners  and  mill  men  did  not  return  in  any  great 
number,  and  by  the  end  of  October  normal  conditions 
had  not  been  resumed.  During  November,  conditions 
improved  somewhat- 

The  Wage  Agreement 

An  agreement  was  made  Nov.  12  between  operators 
and  the  miners  and  mill  men,  to  the  effect  that  all 
branches  of  mine  labor  were  to  receive  50c.  per  day 
bonus.  Operators  also  agreed  to  esta!)lish  a  commis- 
sary within  sixty  days ;  as  soon  as  established,  the  bonu." 
was  to  be  discontinued.  This  agreement  marked  the  end 
of  an  alm.ost  complete  tie-up  for  two  months.  In  all, 
the  strike  resulted  in  at  least  a  loss  of  three  months' 
milling,  and  this  will  reduce  the  bullion  product  of  the 
Tonopah  region  25  per  cent  or  more  for  the  year.  There 
were  also  labor  difficulties  at  Virginia  City,  but  these 
were  settled  by  Governor  Boyle  with  little  delay  in  oper- 
ations. The  end  of  the  year  is  marked  by  an  absence 
of  labor  strife. 

Tonopah  and  Divide 

At  Tonopah,  four  mills  operated,  the  Belmont,  the 
West  End,  the  Extension,  and  the  McNamara.  With 
the  exception  of  the  time  lost  on  account  of  the  strike, 
estimated  at  three  months,  these  mills  operated  almost 
continuously,  although  some  were  operating  at  reduced 
capacity  in  December.  In  March,  the  Tonopah  Mining 
Co.  abandoned  the  Desert  mill,  at  Millers,  and  the  prod- 
uct from  its  mine  was  treated  at  the  Belmont  mill. 
Production  was  made  by  the  Tonopah  Belmont  (2,000  to 
2,200  tons  per  week),  Tonopah  Mining  (1,000  to  1,050 
tons  per  week),  Tonopah  Extension  (1,900  to  2,100  tons 
per  week).  West  End  (800  to  1,000  tons  per  week), 
McNamara  (210  tons  per  week).  Jim  Butler  (100  to  300 
tons  per  week),  the  Montana,  Midway,  Halifax,  Rescue. 
North  Star,  and  Cash  Boy.  From  the  last  six  mines  the 
output  was  somewhat  irregular. 

Development  was  the  feature  at  most  mines  not  in 
the  leasing  stage.  As  far  as  known,  no  important  ore- 
bodies  were  discovered  outside  of  the  excellent  showing 
in  the  West  End.  The  Tonopah  Mining  Co.  will,  owing 
to  the  increased  price  of  silver,  probably  make  a  better 
showing  than  in  1918.  Tonopah  Belmont  made  no  sur- 
face improvements,  but  found  it  possible  to  mine  a  con- 
siderable amount  of  ore  made  valuable  on  account  of  the 
increased  price  of  silver. 


Tonopah  Extension  completed  a  steel  headframe  and 
hoisting  plant  at  the  Victor  shaft.  Unless  new  ore- 
bodies  are  discovered,  a  not  unlikely  contingency,  the 
production  from  the  Tonopah  mines  will  undoubtedly 
decline. 

Tonopah  Divide  Production 

The  Tonopah  Divide  Mining  Co.  shipped  from  175  to 
245  tons  per  week  to  the  Tonopah  mills  up  to  the  week 
of  April  5,  at  which  time  the  shipments  increased  to  420 
tons  per  week  until  the  strike.  This  ore  was  hauled  by 
auto  trucks.  From  other  properties  in  the  Divide  ship- 
ments were  irregular  and  in  relatively  small  amount. 
For  the  six  months  ended  June  30,  1919,  the  Tonopah 
Divide  Mining  Co.,  according  to  its  report  of  July  1, 
milled  at  Tonopah  6,464  tons,  of  a  gross  value  of  $182,- 
547.  a  net  recovery  of  $165,182,  net  expense,  $108,063. 
and  a  net  realization  of  $57,119.  Mining  cost  was  $6.93 
per  ton,  transportation  and  treatment  $8.03  per  ton. 
general  expense  $1.75  per  ton  and  total  expense  $16.71 
per  ton. 

There  was  great  activity  in  the  Divide  district  during 
the  summer,  and  from  ninety  to  one  hundred  properties 
installed  equipment,  headframes,  hoists,  compressors, 
and  surface  buildings.'  There  were  a  number  of  stock 
flotations  and  much  activity  in  stock  sales.  To  a  con- 
siderable degree  the  money  thus  raised  went  into  pros- 
pecting and  equipment.  The  strike  put  a  damper  on 
operations.  At  the  end  of  the  year  a  number  of  com- 
panies were  no  doubt  without  adequate  funds  to  con- 
tinue prospecting.  Though  mining  men  consider  the 
district  favorably,  the  results  of  prospecting  and  the  de- 
velopment of  the  so-called  "strikes"  have  not  been  up  to 
expectations,  except  in  relatively  few  cases. 

Goldfield  and  Adjacent  Districts 

At  Goldfield  there  was  only  a  fraction  of  the  activity 
which  formerly  marked  this  district.  The  Goldfield 
Consolidated  discontinued  its  operations,  and  its  proper- 
ties were  taken  over  under  lease  by  the  Goldfield  De- 
velopment Co.  Preparations  for  working  the  low-grade 
ores  were  pushed  during  the  summ.er  and  fall.  The  mill 
was  overhauled  and  preparations  were  made  for  the 
handling  of  2,000  tons  per  day.  A  headframe  and  hoist- 
ing plant  were  erected  close  to  the  old  combination  shaft 
as  a  preliminary  to  mining.  Milling  operations  were  ex- 
pected to  begin  late  in  the  year  or  early  in  1920.  The 
Atlanta  Mines  Co.  abandoned  its  1,750  level  and  re- 
stricted its  future  work  to  an  area  accessib'e  from  the 
1,465  level  of  the  Grizzly  Bear.  Development  work  was 
done  during  the  year  by  the  Florence,  Red  Hill,  Cracker- 
.jack,  Kewanas,  Merger.  Spearhead.  Silver  Pick.  Lone 
Star,  and  Blue  Bull.  The  leasing  system  is  coming 
again  into  vogue  at  Goldfield,  the  Florence  Divide  lease 
having  struck  a  rich  ore  shoot. 

AoTU'E  Development  Around  Tonopah 

In  districts  contiguous  to  Tonopah,  prospecting  and 
development  were  actively  pushed.  Candalaria  installed 
machinery  and  made  shipments.  The  Simon  Silver  Lead 
Mines  Co.  developed  its  orebodies  during  the  year. 
Other  properties  in  that  district  started  prospecting.  At 
Manhattan,  the  White  Caps  Mining  Co.  achieved  greater 
success  with  its  ore  treatment  problem  and  made  a  sub- 
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stantial  gold  production.  Round  Mountain  placers  were 
operated  during  the  water  season,  and  lessees  continued 
operations.  At  Tybo,  the  Tonopah  Louisiana  Co.  con- 
tracted a  power  line  from  Manhattan  to  Tybo  and  made 
preparations  to  install  a  150-ton  smelter.  At  Jet  Can- 
yon, Nye  County,  W.  J.  Loring  acquired  a  silver  prop- 
erty and  organized  a  company  known  as  the  Gibraltar 
Silver  Mines  Co.  At  lone  and  vicinity  there  was  re- 
newed activity,  and  small  amounts  of  quicksilver  were 
produced  in  the  Pilot  Mountain  district  east  of  Mina. 
At  Arrowhead  and  Cactus  Peak  properties  are  being  de- 
veloped.      T 

At  Eureka  the  Eureka  Croesus  Mining  Co.  began  op- 
erations in  the  old  Dunderburg  and  Home  Ticket  mines 
under  the  management  of  Eugene  Davis.  Davis  is  said 
to  have  purchased  the  Eureka-Nevada  R.R.,  formerly 
known  as  the  Eureka  Palisade,  and  will  rehabilitate 
it  sufficiently  to  forvi'ard  shipments  without  delay.  Ac- 
cording to  local  accounts,  both  the  Eureka-Croesus  and 
Eureka  King  properties  are  making  shipments.  The 
Eureka-Consolidatcd  and  Richmond,  on  Ruby  Hill,  were 
reported  as  having  been  sold  to  a  New  York  syndicate. 
The  opening  up  of  this  famous  old  district  will  be 
watched  with  considerable  interest.  At  Austin  more  or 
less  activity  was  reported ;  also  a  new  gold  discovery  at 
Birch  Creek. 

The  Nevada  Wonder  Mining  Co.  suspended  operations 
in  November,  and  during  the  summer,  after  unwatering 
and  sampling  an  old  silver  property  at  Belmont,  relin- 
quished its  option  on  the  property.  Seven  Troughs, 
after  the  cessation  of  the  Seven  Troughs  Coalition,  is 
said  to  be  practically  deserted.  At  Rochester,  the  Roch- 
ester Silver  Mines  Co.  pushed  development  in  three 
mines,  the  Rochester  mines,  Rochester  Merger,  and  the 
Menzel  Crown  Point.  Improvements  were  made  in  the 
mill,  and  its  capacity  was  increased  to  160  tons  per  day. 
The  Nevada  Packard  Mines  Co.,  operating  a  120-ton 
mill  on  silver  ore  in  the  Rochester  district,  increased 
development  during  1919.     In  September,  there  was  a 


short  shutdown  of  the  mines  in  Rochester,  due  to  water 
shortage,  which  interfered  with  the  power  plant  at  the 
Lahonton  dam.  The  increased  price  of  silver  has  ma- 
terially benefited  the  Rochester  mines. 

Copper  Mining 

Copper  mining  in  Nevada  marked  time  during  1919, 
and  reduced  capacity  and  shutdowns  were  features  re- 
sulting from  low  copper  prices.  In  the  Ely  district  the 
Nevada  Consolidated  operated  at  reduced  capacity,  mak- 
ing, however,  a  monthly  copper  production  of  about 
3,700,000  lb.  Owing  to  a  strike,  production  stopped  in 
August.  Consolidated  Copper  Mii/Qa  Co.  produced 
1,366,136  lb.  in  January,  but  closed  down  in  April.  De- 
velopment was,  however,  continued.  In  April,  operations 
of  the  Mason  Valley  Mines  Co.  were  .suspended.  The 
smplter  at  Thompson  was  operated  until  March  1.  Late 
in  the  year  a  contract  was  closed  for  ore  haulage  from 
the  Northern  Light,  and  more  favorable  railroad  rates 
were  asked  for  from  Plumss  County,  Cal,  points.  The 
Bluestone  Mining  &  Smelting  Co.  shut  down  March  1 
for  six  months.  Enlargement  of  its  milling  capacity  to 
1,000  tons  per  day  is  under  consideration. 

Pioche  was  active  throughout  the  year,  the  Prince 
Consolidated,  Black  Metals,  Virginia  Louise,  Harney, 
and  the  Con.  Nev.  Utah  making  shipments  of  iron-man- 
ganese and  lead  ore  to  the  smelters.  In  the  Good 
Springs  district,  the  Yellow  Pine  Mining  Co.  discon- 
tinued shipments  of  zinc  concentrates,  but  continued 
operating  its  mill  for  the  production  of  lead  concentrates. 
A  new  calcining  plant  and  new  equipment  to  replace  that 
destroyed  by  fire  weie  installed. 

In  Elko  County,  the  Elko  Prince,  the  Elkoro,  and  other 
mines  were  active.  At  Virginia  City,  the  Con.  Virginia 
and  Ophir  mine  made  important  production  during  the 
year,  and  prospecting  was  active  in  the  Union,  Mexican, 
and  Sierra  Nevada  mines.  The  ore  milled  was  of  higher 
grade  than  formerly,  and  the  production  for  1919  should 
exceed  that  for  1918. 


Mining  in  Idaho  in  1919 

By  Robert  N.  Bell 

TTritten    exclusively  for    The   ./onrim! 


MINING  progress  in  Idaho,  especially  from  a 
production  standpoint,  was  more  seriously  in- 
terrupted and  retarded  in  1919  than  during 
any  previous  year  for  a  decade.  During  the  first  half 
of  the  year  the  extremely  flat  market  and  small  demand 
for  lead,  the  continued  high  cost  of  living,  mounting 
wage  demands  and  excessive  cost  of  mining  supplies; 
the  scarcity,  inefficiency  and  indifference  of  mine  labor, 
combined  with  I.  W.  W.  activities,  culminated  in  a 
strike  which,  on  Aug.  15,  closed  all  the  big  producing 
mines  of  the  Coeur  d'Alene  district,  except  the  Bunker 
Hill  &  Sullivan,  for  nearly  two  months.  The  subse- 
quent slow  resumption  of  noiTnal  operation,  and  similar 
conditions  in  other  districts  of  the  State,  combined  to 
reduce  the  metal  output  of  Idaho  in  1919  fully  50 
per  cent, 

»<  Nearly  all  the  big  mines  are  now  well  supplied  with 
labor,  and  production  is  again  approaching  normal 
capacity,  and  with  extensively  developed  ore  reserves 
and   mounting  metal   markets   a  prosperous  period   of 


productive   activity    seems    assured.      The   total    metal 
yield  of  Idaho  in  1919  will  approximate  as  follows: 

Lead,    lb 179.0(10.000 

Zinc,   lb ' 20,000.000 

Copper,    lb 4.000.009 

.Silver,  oz 4,200.000 

Gold,    oz 39.000 _ 

By  reason  of  a  well-established  give-and-take  policy 
on  the  part  of  the  Bunker  Hill  &  Sullivan  manage- 
ment, appreciation  of  the  human  element,  and  a 
community  interest  with  a  heart  in  it,  and  the  fact 
that  the  employees  of  this  great  enterprise  were  largely 
m.arried  men,  the  Bunker  Hill  &  Sullivan  was  able  to 
weather  the  general  district  strike  of  the  Coeur  d'Alenes 
and  remain  in  continuous  operation  throughout  the 
year  at  nearly  normal  capacity,  which  virtually  saved 
the  State  from  a  disastrous  slump  in  metal  production. 

The  notable  item  of  interest  in  the  year's  progress 
of  the  lead-silver  district  was  the  further  extension 
of  development  of  the  No.  15  sub-level  of  the  Bunker 
Hill  &  Sullivan  mine  at  a  horizon  more  than  a  mile 
deep  in  the  pitch  of  the  main  ore  channel  where  the 
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immen.se  oreshoots  are  being  opened  in  their  normal 
vakie  and  purity.  <» 

At  the  Morning  mine  big  stopes  in  normal  ore  con- 
ditions weie  opened  at  the  new  2,000  sub-ievel  over 
3,000  ft.  vertically  below  the  highest  ore  crest  of  that 
great  vein.  The  new  2,000  ft.  level  at  the  Hecla  mine 
also  encoimtered  its  original  No.  1  orebody  in  its 
normal  clean  silver-lead  ore-bearing  condition  at  400 
ft.  further  depth,  which  promises  several  years'  addi- 
tional life  to  the  resources  of  this  mine.  This  interest- 
ing deep  development  is  a'so  over  3,000  ft.  vertically 
below  the  highest  ore  crest  of  this  mine.  The  discovery 
of  a  big  faulted  segment  of  the  famous  Interstate- 
Callahan  zinc  orebody  was  another  notable  occurrence 
of  the  year,  and  the  expansion  of  rich  lead-silver  ore 
development  in  the  Tamarack  &  Custer's  deepest  level 
was  also  recorded. 

Completed  installations  of  new  ventilating  methods, 
including  expensive  direct-air  courses  and  big  Sirocco 
type  fans  in  both  the  Morning  and  Bunker  Hill  & 
Sullivan  mines,  have  been  of  great  economic  value 
and  greatly  improved  working  conditions  for  the  men. 
The  lowest  drainage  air  courses  of  both  these  prop- 
erties are  through  crosscut  tunnels  two  miles  long, 
and  natural  gravity  air  circulation  had  proved  inade- 
quate, owing  to  the  rapidly  expanding  great  depth  in 
their  sublevels. 

During  the  summer  of  1919  two  underground  fires 
occurred,  both  in  abandoned  old  stopes  at  the  Morning 
mine  and  at  the  Hercules  mine,  which  caused  con- 
siderable trouble  and  expense  before  they  were  brought 
under  control,  more  particularly  from  settling  CO, 
gases  than  through  any  other  cause.  These  fires  are 
both  believed  to  have  been  of  incendiary  origin. 

Continental  Mine  a  Heavy  Producer 

Other  items  of  lead-silver  ore  development  and 
production  in  Idaho  outside  of  the  Coeur  d'Alene  district 
included  the  handsome  yield  of  the  Idaho  Continental 
mine,  in  Boundary  County,  near  the  British  line, 
which  made  an  output  of  8,000,000  lb.  of  lead  and 
over  100,000  oz.  of  silver.  The  operation  of  this  enter- 
prise is  retarded  by  transportation  difficulties,  as  the 
property  is  situated  twenty-six  miles  from  the  railway 
shipping  point.  The  ore  is  hauled  on  motor  trucks. 
The  property  is  nearer  the  type  of  the  vertical  veins 
of  the  CcEur  d'Alene  district  in  regard  to  its  geologic 
and  mineral  characteristics  than  anything  else  in  the 
State.  It  is  developed  500  ft.  deep  through  adits, 
and  has  a  handsome  ore  reserve  and  an  extensive 
stretch  of  untouched  virgin  vein  croppings.  A  light 
shay  railway,  for  which  the  present  wagon  road  is 
adapted  on  a  maximum  grade  of  4  per  cent,  would 
solve  the  transportation  difficulties  of  this  interesting 
deposit. 

At  Gilmore,  in  Lemhi  County,  a  good  production  of 
crude  ore  was  made,  almost  entirely  from  development 
operations  at  the  deepest  or  700-ft.  level  of  the 
Pittsburgh-Idaho  mine,  which  discloses  the  best  resource 
of  ore  in  the  history  of  the  mine.  Former  barren  fault 
intersections  of  the  vein  system  became  ore  bearing 
at  this  level  and  afforded  decided  encouragement  for 
continued  expansion  of  mineral,  with  further  develop- 
ment in  depth.  The  new  250-hp.  Diesel  engine  plant 
installed  on  this  property  a  year  ago  is  already  over- 
loaded and  will  be  supplanted  by  an  additional  unit  in 
the  near  future.  The  adjoining  Latest  Out  mine  is 
working  one  of  fhe  largest  and  best  deposits  of  its 


history  at  the  G50-ft.  level.  The  lead  production  of 
these  two  properties  will  exceed  5,000,000  lb.  with 
130,000  oz.  of  silver. 

Unusual  Geologic  Formation  at  the  Leadville  Mine 

At  the  Leadore  district,  twenty  miles  north  of 
Gilmore,  the  Kimmell  mine  is  a  decidedly  interesting 
new  discovery  in  lead-silver  ore.  An  old  property 
at  this  point  locally  knowTi  as  the  Leadville  mine,  has 
been  operated  interm.ittently  for  several  years  with  a 
production  of  probably  150  cars  of  shipping  mineral 
\arying  from  12  per  cent  lead  to  50  per  cent  lead, 
with  three-fourths  of  an  ounce  of  silver  to  each  unit 
of  lead.  This  deposit  occurs  under  decidedly  interest- 
ing geologic  conditions,  at  the  foot  of  the  main  Rocky 
Mountain  divide  and  at  the  edge  of  the  broad  Lemhi 
Valley.  A  cross  section  of  the  mountain. slope  shows 
a  bench  of  Eocene  lake  bed  gravel  100  ft.  high, 
succeeded  by  a  bed  of  blue  carboniferous  lime  that  is 
50  to  75  ft.  thick  with  a  dip  of  40  deg.  toward  the 
valley.  This  is  underlaid  by  a  very  siliceous  quartz 
porphyry  2,000  ft.  thick,  which,  in  turn,  is  underlaid 
with  a  succession  of  paleozoic  limes  and  quartzite  beds 
with  pre-Cambrian  sediments  m>aking  up  the  core  of 
the  moimtain.  An  800-ft.  crosscut  tunnel  from  the 
valley  level  is  entirely  through  the  lake  bed  gravel 
formation  to  a  pronounced  fault  fissure  gouge,  with  a 
band  of  tough  red  clay  from  an  inch  to  a  foot  thick 
representing  a  profound  fault  line.  The  surface  of  the 
limestone  bed  on  which  the  ore  lenses  have  occurred 
is  intensely  brecciated.  The  underlying  quartz  porphyry 
contact  has  never  previously  been  developed. 

This  year,  on  the  adjoining  Kimmell  group,  a  cross- 
cut was  extended  into  the  foot-wall  formation,  which 
also  proved  to  be  intensely  shattered.  This  work  has 
been  extended  300  ft.  into  the  porphyry,  with  several 
crosscuts  as  much  as  180  ft.  long,  and  the  whole  mass 
carries  disseminated  fine  bright  steel  galena  and 
equally  fine  iron  sulphide,  with  no  observable  zinc  or 
other  objectionable  sulphide.  The  clean  concentrates 
from  this  mass  of  material  carry  60  per  cent  lead  and 
40  oz.  of  silver  per  ton.  The  development  is  almost 
at  right  angles  to  the  strike  of  the  underlying  lime 
contact,  and  the  dimensions  of  this  big  low-grade 
orebody  are  not  determined  even  approximately.  Bands 
of  10  to  15  per  cent  ore  have  been  cut  in  the  cross 
courses  several  feet  thick.  The  whole  mass  is  probably 
below  a  paying  average  value,  but  it  looks  as  if  a  wide 
segment  of  it  would  justify  treatment  and  may  prove 
the  basis  of  a  big-scale  operation  in  silver-lead  con- 
centrating ore.  The  main  limestone  porphyry  contact 
is  traceable  along  the  foot  of  the  mountain  for  eight 
miles,  with  intermittent  showings  of  good  lead  car- 
bonate and  galena  ore.  particularly  at  the  lower  contact 
in  the  Baby  Joe  development,  immediately  west  of  the 
Kimmell  mine. 

U.  S.  Mining  &  Smelting  Co.  Developments 

In  the  Mackay  Copper  district  of  Custer  County  the 
U.  S.  Mining  &  Smelting  Co.  is  actively  operating 
two  lead-silver  properties  known  as  the  Kennedy  mine 
and  the  Horse  Shoe  mine.  The  former  is  already 
developed  250  ft.  deep,  disclosing  a  vertical  contact 
fissure  vein  between  porphyry  and  heavy  bedded  blue 
lime,  marbleized  at  the  contact,  that  forms  a  succession 
of  pipe-like  oreshoots,  one  of  them  with  a  maximum 
thickness  of  40  ft.  and  a  length  of  60  ft.,  of  soft 
brown    limonite   carrying   about   8   per   cent   lead   and 
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8  oz.  of  silver,  with  occasional  kernels  of  galena  run- 
ning as  much  as  3  oz.  of  silver  to  the  unit  of  lead. 
The  Horse  Shoe  mine  has  a  similar  contact,  with  lenses 
both  vertically  and  horizontally,  and  with  open  caves 
above  the  ore.  It  has  already  shipped  over  two  thou- 
sand tons  of  crude  crystallized  lead  and  silver  carbonate 
ore  carrying  about  30  per  cent  lead  and  20  oz.  of  silver 
per  ton. 

The  Doughboy  mine  is  another  limestone  porphyry- 
contact  deposit  of  recent  discovery  in  the  same  district, 
and  has  shipped  two  carloads  of  crude  ore  carrying  40 
per  cent  lead  and  30  oz.  of  silver.  These  dikes  are 
offshoots  from  an  eruptive  granite  boss  near  which 
the  Empire  Copper  ores  have  been  extensively  mined. 
This  pronounced  dike  system  extends  into  a  very  thick 
series  of  paleozoic  limestone  beds  for  miles.  The  dis- 
trict compares  closely  in  geologic  age  and  ore  charac- 
teristics with  the  Tintic  district,  in  Utah,  and  gives 
definite  signs  of  expansion  and  permanency. 

Independence  Mine  Developing 
Favorably 

In  Blaine  County,  near  Hailey,  the  most  interesting 
mining  operation  of  1919  was  the  continued  favorable 
development  of  the  Independence  mine,  owned  by  the 
Federal  Mining  &  Smelting  Co.,  of  Wallace.  This 
property  has  been  developed  600  ft.  deep  through 
adits  and  winzes.  It  is  equipped  with  an  old  patch- 
work mill  of  100  tons'  capacity  a  day,  and  shipped  a 
small  carload  of  ore  daily  throughout  the  greater  part 
of  the  year.  The  vein  is  a  big,  powerful  shattered 
quartz-filled  fissure  30  ft.  thick,  with  extensive  lens- 
shaped  shoots  of  rich  concentrating  ore  and  good 
segregations  of  clean  galena  mineral.  The  sorted  crude 
ore  shipments  run  50  per  cent  lead  and  150  oz.  of 
silver,  with  $4  in  gold.  The  concentrates  are  a  little 
lower  grade  by  reason  of  the  iron  sulphide  association, 
which  carries  most  of  the  gold  values.  This  is  one 
of  the  cleanest  ores  in  the  Wood  River  district,  and  is 
practically  free  from  zinc. 

In  contrast  to  the  deposit  of  the  Independence  mine, 
the  same  company  had  extensively  developed  a  rich 
zinc-bearing  vein  about  a  mile  further  south  on  the 
opposite  side  of  a  high  mountain  divide,  with  a  low 
adit  near  the  East  Fork  River  valley.  This  deposit  has 
been  extensively  developed  and  shows  big  shoots  of 
massive  sulphide  mineral  up  to  20  ft.  thick,  carrying 
15  per  cent  zinc,  8  per  cent  lead,  and  8  oz.  of  silver, 
but,  unfortunately,  combined  with  an  excess  of  arsenical 
pyrite,  with  considerable  antimony  micro-crystalline 
texture,  and  presenting  about  the  most  complex  mineral 
mixture  imaginable  to  separate. 

The  two  contrasting  veins  are  only  3,500  ft.  apart, 
and  a  crosscut  tunnel  is  being  driven  and  is  now  nearly 
completed,  from  the  North  Star  to  the  Independence, 
which  will  tap  the  latter  several  hundred  feet  deeper 
than  its  present  bottom  level  and  give  a  direct  out- 
let to  the  new  North  Star  mill,  which  will  greatly 
facilitate  the  development  and  operation  of  the  Inde- 
pendence, for  which  the  new  200-ton  mill  will  be  used. 
The  North  Star  orebodies  will  probably  remain  idle 
awaiting  a  better  market  for  zinc  or  newer  methods 
of  complex   ore  treatment. 

A  considerable  number  of  carload  shipments  of 
high-grade  crude  silver-lead  ore  were  made  during 
1919  from  the  Golden  Glow  mine,  on  Boulder  Creek. 
One  of  the  notable  new  developments  in  Blaine  County 
was    at    the    Paymaster    mine,    forty    miles    from    the 


railroad  at  Hailey.  This  is  a  deposit  of  complex  lead- 
zinc-iron  sulphide  ore  in  which  a  shoot  over  200  ft. 
long  has  been  developed  at  a  maximum  thickness  of 
20  ft.  It  contains  good  values  in  both  lead  and  silver, 
but  presents  a  rather  difficult  metallurgical  problem 
in  addition  to  its  transportation  disadvantages. 

Custer  County  Leasing  Developments 

In  Custer  County  leasing  operations  were  continued, 
and  a  number  of  carloads  of  clean  lead-silver  ore  were 
shipped  from  the  Red  Bird  mine,  on  Squaw  Creek, 
near  Clayton,  and  a  big  reserve  of  10  per  cent  mill 
ore  was  developed.  In  the  same  vicinity  the  South 
Butte  mine  has  a  gossan  oreshoot  500  ft.  long,  with 
a  maximum  width  of  40  ft.,  and  a  10,000-ton  pump 
of  cobs  and  screenings  with  10  per  cent  lead  and  8 
oz.  of  silvei,  left  from  former  shallow  operations.  This 
is  a  decidedly  promising  development  proposition  in 
silver-lead  ore. 

Nine  miles  further  south,  on  Railroad  Ridge,  at  an 
elevation  of  9,000  ft.,  the  Livingstone  mines,  which 
have  been  subjected  to  considerable  preliminary  devel- 
opment, are  potential  sources  of  rich  shipping  silver- 
lead  mineral  of  two  distinct  types.  The  so-called  Low- 
Grade  mine  of  this  group  is  a  persistent  fissure  vein 
that  outcrops  continuously  along  the  bluffy  side  of  the 
mountain  spur  for  2,000  ft.,  presenting  a  narrow  shelf 
or  trail-like  mark  along  the  bare  mountain  side,  on 
v^■hich  the  outcrop  galena  mineral  lies  in  loose  slabs 
from  a  few  inches  to  two  or  three  feet  thick,  of  about 
30  per  cent  lead  ore,  carrying  30  oz.  of  silver  per  ton. 
The  inclosing  formation  is  graywacke  of  pre-Cambrian 
age,  backed  at  a  short  distance  by  eruptive  granite. 
One  hundred  feet  above  this  vein  is  a  parallel  porphyry 
dike  40  ft.  thick,  which  is  also  well  mineralized  in  the 
margins  with  lead  and  silver.  At  the  noi'th  end  of  this 
long  flat  outcrop  the  vein  straightens  up  from  a  15 
deg.  dip  to  a  nearly  vertical  position,  is  5  ft.  wide, 
and  carries  considerable  coarse  zinc  sulphide  with  the 
lead.  It  terminates  under  a  broad  channel  of  glacial 
boulders  forming  a  9,000-ft.  divide  known  as  Railroad" 
Ridge. 

On  the  opposite  side  of  the  divide,  with  the  same 
north  strike,  the  formation  changes  to  clean  quartzite 
and  soft  black  carbonaceous  shale  of  the  Wood  River 
series,  carrying  what  is  knovni  as  the  High-Grade  mine 
of  the  group.  A  number  of  crosscut  tunnels  disclose 
a  fissure  vein  proved  for  several  hundred  feet,  and 
varying  from  a  few  inches  to  5  ft.  wide,  the  ore 
m.eandering  back  and  forth  on  either  side  of  a  soft 
porphyry  dike  of  the  same  width,  which  is  also  partly 
mineralized.  This  oi'e  consists  of  a  rich  yellow-stained 
lead  carbonate  mineral.  The  color  is  due  to  a  little 
antimony  oxide  mixture  and  the  values  average  about 
40  per  cent  lead  and  4  oz.  of  silver  to  the  unit  of 
lead,  together  with  several  dollars  in  gold.  Fully 
twenty  small  carload  shipments  have  been  made  from 
the  different  openings  of  this  property  from  actual 
development  work,  and  the  smelter  returns  on  these 
shipments  give  the  basis  of  the  mineral  values  above 
mentioned. 

The  properties  described  are  close  to  excellent  wagon 
roads  on  easy  grades,  but  are  sixty  to  seventy  miles 
from  the  nearest  railway  at  Mackay.  Despite  this  dis- 
advantage, however,  with  the  mounting  price  of  silver, 
they  present  attractive  opportunities  for  new  silver-lead 
ore  development,  the  engineering  diflJiculties  being  sus- 
ceptible of  economic   solution,   in   my   opinion. 
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Another  interesting  development  in  this  county, 
made  during  the  year,  was  in  the  so-called  Seafoam 
district,  still  more  remote  from  railway  transportation, 
situated  on  the  upper  tributaries  of  the  Middle  Fork 
of  Salmon  River.  The  principal  center  is  125  miles 
from  the  nearest  railway  point  at  Ketchum,  on  Wood 
River,  in  Blaine  County,  with  an  8,000  ft.  mountain 
divide  intervening,  over  which  the  Government  is 
now  constructing  a  maximum  6  per  cent  grade  wagon 
road  to  the  intervening  Sawtooth  Park  country. 

The  Seafoam  district  presents  a  rugged  topography 
of  deep  narrow  canyons  and  sharp  summits  of  eruptive 
granite,  extensively  intruded  with  big  quartz  porphyry 
dikes  and  other  more  basic  igneous  rocks.  The  district 
is  extensively  fissured  with  nearly  vertical  veins  carry- 
ing lead-silver  and  zinc,  most  of  them  showing  objec- 
tionable mixtures  of  pyrrhotite,  arsenical  and  antimonial 
sulphide,  but  nearly  all  carrying  high  values  in  silver. 
The  veins  vai-y  from  a  few  inches  up  to  ten  feet  thick 
and  show  at  the  surface  yellow-stained  lead-carbonate 
and  brown  <TOssany  ore,  all  of  which  carries  good  values 
in  gold  as  well  as  silver.  This  affords  an  attractive  and 
extensive  district  for  development  entei-prises. 

The  United  Metals  &  Power  Co.,  a  Pittsburgh  cor- 
poration, rebuilt  an  old  road  into  the  center  of  the  dis- 
trict, during  the  summer  of  1919,  and  from  its  Montana 
vein  shipped  a  carload  of  crude  ore  carrying  values  of 
$82.50  per  ton  in  silver-lead  and  gold,  sending  the  ore 
on  motor  trucks  to  Mackay  for  shipment. 

Silver  Ores 

Straight  silver  ore  is  of  rather  unusual  occurrence 
in  Idaho,  as  the  mineral  is  almost  invariably  combined 
with  other  economic  metals.  An  interesting  example 
of  this  type  of  ore  is  the  old  Ramshorn  mine,  at  Bay- 
horse,  in  Custer  County.  This  property  had  been  idle 
for  twenty  years  until  a  year  ago.  It  carries  a  very  per- 
sistent fissure  that  has  been  developed  with  a  dozen 
long  adits  driven  on  the  vein  into  the  side  of  a  steep 
canyon,  and  has  a  past  production  of  several  mil- 
■  lion  ounces  of  silver. 

A  year  ago  the  owTiers  undertook  its  rehabilitation. 
The  better  levels  have  been  retimbered,  and  a  tonnage 
resource  has  been  estimated  at  20,000  tons  of  ore,  put 
in  sight  and  I'eady  to  stope,  that  by  thorough  sampling 
shows  average  values  of  90  oz.  silver  with  3  per  cent 
copper  per  ton  in  the  form  of  clean  gray  copper  and 
spathic  iron  gangue.  A  modern  new  flotation  mill,  and 
local  hydro-electric  power  development  for  both  mill 
and  mine,  have  recently  been  completed,  and  are  now 
ready  to  put  in  operation,  and  it  is  confidently  expected 
that  this  property  should  add  at  least  half  a  million 
ounces  of  silver  to  Idaho's  production  for  1919.  Th(? 
same  company  also  owns  several  high-grade  silver- 
lead  properties  in  the  same  district  that  are  being  sys- 
tematically re-developed. 

Copper  Ore 

The  principal  source  of  cof)per  ore  from  Idaho  was 
derived  from  the  extensive  leasing  operations  of  the 
Empire  Copper  Co.  at  Mackay,  in  Custer  County.  This 
pi-operty  worked  about  one  hundred  men  throughout 
1919,  divided  into  about  thirty  separate  leases,  and 
shipped  about  1,500  tons  of  crude  ore  per  month,  car- 
rying 4  to  8  per  cent  copper,  with  several  dollars  in  gold 
and  silver  per  ton.  The  property  has  been  elaborately 
equipped  with  a  large  compressor  plant  and  a  new 
aerial  tram,  three  miles  long,  with  a  maximum  capacity 


of  100  tons  an  ho'ir,  which  was  built  by  the  American 
Steel  &  Wire  Co.  and  is  giving  excellent  satisfaction 
and  a  big  economic  advantage  over  shay  engine  haulage 
from  the  mine  to  the  railway  at  Mackay. 

The  deposit  is  of  the  contact  metamorphic  type,  and 
covers  a  broad,  long  zone  of  mineralization  of  docidedly 
lensy  ore  occurrence  but  with  lenses  persistent  in  both 
length  and  depth.  A  new  development  tunnel  is  already 
in  6,000  ft.  for  the  exploration  of  this  big  zone  at  a  fur- 
ther depth  of  900  ft.  below  the  present  producing  level, 
and  the  big  equipment  already  installed  is  designed  for 
the  utilization  of  some  extensive  tonnage  resources  of 
low-grade  ore  by  concentrating  methods. 

New  Dissemin.\ted  Porphyry  Copper  Deposit  in 
Washington  County 

In  the  Coeur  d'Alenes  the  Richmond  mine,  on  the 
Idaho-Mountain  divide,  continued  development  and 
shipped  a  number  of  carloads  of  crude  ore  ringing  from 
4  to  10  per  cent  copper.  The  National  mine  also 
made  considerable  production  of  rich  copper  concen- 
trates, but  proved  urprofitable  and  has  been  closed  dowTi. 

The  most  important  new  development  in  Idaho  copper 
resources  was  the  discovery  in  Washington  County,  only 
ten  miles  from  railway  transportation,  of  a  new  dissem- 
inated porphyrj'  copper  type  of  deposit  nov,'  being  devel- 
oped by  the  Idaho  Copper  Co.  on  Cuddy  Mountain.  This 
interesting  deposit  consists  of  a  zone  of  altered  monzon- 
ite  400  ft.  wide,  with  a  flat  dip  to  the  east  near  the  sum- 
mit of  a  big  mountain  unit  of  this  eruptive  granitic 
rock.  A  crosscut  tunnel  750  ft.  long  has  been  driven 
through  this  zone  to  a  face  depth  of  600  ft.  and  dis- 
closes 350  ft.  of  soft  chalcopyrite  ore,  fairly  well  dis- 
seminated in  the  rather  hard  gangue,  which  averages 
1  per  cent  copper,  with  50c.  silver  per  ton  and  a  little 
gold.  Drifts  are  now  being  driven  and  are  already  out 
200  ft.  or  more  from  this  crosscut.  On  the  best  center 
of  mineralization  the  values  average  nearly  2  per  ce?it 
and  are  being  maintained  as  the  drifts  progress.  It  is 
the  intention  of  the  present  operators  to  drive  these 
drifts  500  ft.  each  way  from  the  crosscut  and  then 
crosscut  the  zone  again  at  each  face.  The  deposit  is 
apparently  a  primary  magmatic  diffusion  of  copper  • 
sulphide,  wnth  little  surface  oxidation.  Iron  sulphides 
are  inconspicuous,  but  there  is  considerable  dissemi- 
nated magnetite  present.  The  clean  chalcopyrite  ore 
runs  fully  32  per  cent  copper  and  presents  the  proba- 
bility of  a  high-grade  concentrate  if  the  magnetite  can 
be  separated  by  flotation. 

Red  Ledge  Copper  Deposit  To  Be  Developed 

Forty  miles  further  north,  the  Red  Ledge  copper 
deposit  was  taken  over  by  some  wealthy  iron  operators 
from  the  Lake  region  last  May,  and  is  now  being  further 
developed.  This  is  one  of  the  promising  big  things  in 
copper-gold  and  silver  values  of  Idaho.  It  consists  of  a 
led  and  yellow  siliceous  porphyiy  outcrop,  2,000  ft.  wide 
and  two  miles  long,  intensely  shattered  and  faulted, 
canying  light  values  in  gold,  silver,  and  copper  through- 
out, covering  bluffy  slopes  of  a  very  steep  canyon  at  the 
northern  end  of  the  old  Seven  Devils  contact  metamor- 
phic ore  deposits,  but  at  a  lower  altitude  by  3,000  ft. 

The  present  principal  development  is  a  400-ft.  cross- 
cut tunnel,  started  near  the  canyon  bottom  and  driven 
all  the  way  in  schisty  greenstone,  and  discloses  a  body 
of  ore  80  ft.  thick.  The  first  30  ft.  is  completely  oxi- 
dized and  carries  $7  per  ton  in  gold  and  silver,  with 
one-half  of  1  per  cent  in  copper.    The  next  50  ft.  is  in 
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massive  bluish  sulphide  mineral,  principally  pyrite,  with 
a  little  zinc  and  a  chalcopyrite  and  chalcocite  network. 
The  whole  body  averages  5  per  cent  copper  and  $5  gold 
and  silver  per  ton. 

This  big  body  of  mineral  has  two  hanging  walls  and 
is  believed  by  some  competent  geologists  who  have 
examined  it  to  be  a  folded  sheet  of  porphyry-schist-con- 
glomerate, replaced  with  these  rich  sulphide  minerals 
that  is  likely  to  prove  co-extensive  with  the  big  porphyry 
area  above  described.  This  property  is  only  seventeen 
miles  from  the  nearest  railway  point  at  Homestead, 
Ore.,  on  the  western  bank  of  the  Snake  River,  but  pre- 
sents a  difficult  canyon  route  of  approach. 

Homestead  Iron  Dyke  Mine  Operations 

At  Homestead  the  Iron  Dyke  mine  continues  to  oper- 
ate profitably  on  its  big  $10,000,000  lens  of  concentrat- 
ing copper,  gold,  and  silver  ore.  This  deposit  occurs 
in  a  vertical  zone  of  greenstone  schist  and  carries  a 
type  of  sulphide  mineral  closely  related  to  the  Red 
Ledge.  It  is  elaborately  equipped,  is  now  being  more 
extensively  developed  through  a  new  vertical  three-com- 
partment shaft,  and  probably  presents  an  impoi-tant 
guide  to  development  results  on  the  Idaho  side  of  the 
canyon  slopes,  which  are  better  and  more  extensively 
mineralized  in  surface  manifestations  of  copper  than  is 
the  Oregon  side  of  the  canyon. 

Near  the  eastern  margin  of  the  great  Idaho  granite 
batholith  in  Lemhi  County  substantial  progress  has  been 
made  on  three  separate  new  copper-ore  development  en- 
terprises. On  two  of  them  treatment  plants  of  100  tons 
a  day  capacity  each  are  now  being  constructed,  one  of 
them  wet  concentration  and  the  other  a  volatilization 
plant  designed  on  the  process  worked  out  by  the  U.  S. 
Bureau  of  Mines.  These  are  the  Harmony  mines,  the 
Pope-Shenon  mine,  and  the  Greenhorn  mine,  all  situ- 
ated in  a  thick  series  of  siliceous  pre-Cambrian  sedi- 
ments definitely  related  to  the  Prichard  formation  of  the 
Coeur  d'  Alenes  and  extensively  intruded  with  igneous 
rocks.  These  veins  consist  of  nearly  vertical  well 
sheared  and  pronounced  fissure  courses  varying  from 
a  few  feet  up  to  twenty  feet  in  thickness,  already  well 
developed  by  adits  to  face  depths  varying  down 
to  500  ft.  They  all  carry  definite  schisty  green  stained 
and  browTi  spongy  gossan  outcrop  manifestations,  and 
at  pre.'.ent  deepest  development  points  are  displaying 
soft  chalcopyrite  ore  associated  with  chalcocite.  A  num- 
ber of  carload  shipments  have  been  made  during  the 
development  process  of  each  of  the>se  properties,  ranging 
from  10  to  18  per  cent  copper,  with  average  values  in 
the  main  oreshoots  up  to  500  ft.  in  lejigth  of  3  to  5  per 
cent  copper  and  carrying  decided  promise  of  developing 
important  and  profitable  resources  of  copper-ore  values. 

Gold 

The  gold-mining  industry  of  Idaho  is  at  low  ebb  in 
point  of  production,  with  only  two  important  sources  of 
output  at  the  present  time.  These  embrace  the  elabor- 
ate all-steel  dredging  equipment  of  the  Yukon  Gold  Co. 
at  Murray,  in  the  Coeur  d'  Alene  district  of  Shoshone 
County,  .working  on  the  extensive  Prichard  Creek  tract 
of  about  25c.  ground  in  a  bank  30  ft.  deep.  This  enter- 
prise is  exceptionally  well  managed,  and  has  been  a 
steady  and  important  producer  for  the  last  two  years. 

At  Quartzburg,  along  the  northern  rim  of  the  famous 
Boise  placer  basin,  considerable  new  development  activ- 
ity has  been  initiated  during  the  year  on  the  so-called 
porphyry  belt,  of  which   the  Gold   Hill   &    Iowa   mine 


development  is  the  interesting  central  feature.  This  is 
the  oldest  lode  gold-mining  enterprise  in  Idaho  and  has 
been  operated  with  short  intei-missions  of  idleness  for 
fifty-four  years.  Its  present  maximum  depth  is  550  ft. 
below  the  bed  of  Granite  Creek.  It  is  employing  about 
one  hundred  men  and  doubled  its  ore  tonnage  produc- 
tion and  milling  capacity  during  1919,  and  has  lately 
installed  a  modern  cyanide  plant  for  the  local  treatment 
of  its  gold-bearing  iron  concentrates,  which  were  form- 
erly shipped  to  Salt  Lake  at  high  transportation  costs. 
These  concentrates  carry  about  $50  per  ton  in  gold,  and 
a  great  saving  is  anticipated  from  their  local  treatment. 

The  orebodies  now  being  operated  on  this  property 
have  been  developed  as  a  result  of  scientific  geologic 
deduction  on  the  part  of  the  company's  engineers,  and 
consist  of  pipe-like  square  set  stopes,  20  to  40  ft.  wide 
and  40  to  60  ft.  long,  of  about  $10  mill  feed  values,  very 
persistent  from  the  surface  to  the  bottom  level,  and  are 
believed  to  be  due  to  intersecting  diagonal  fissures  with 
the  porphyry  zone. 

The  great  pipes  of  gold-bearing  brecciated  porphyry 
are  now  believed  to  have  been  the  fertilizing  source  of 
the  phenomenally  rich  placer  patches  that  terminated  m 
the  numerous  creek  tributaries  that  cross  this  porphyry 
zone.  The  new  discoveries  of  this  company  have  greatly 
stimulated  interest  along  the  porphyry  belt,  which 
extends  for  fully  fifteen  miles  along  the  north  rim  of 
the  basin,  and  half  a  dozen  other  pi^operties  are  pushing 
development,  both  east  and  west  of  the  Gold  Hill,  with 
several  handsome  showings  of  mineral  already  made 
that  strongly  tend  to  confirm  the  geologic  deductions 
that  have  resulted  in  an  expansion  of  operations  at  the 
Gold  Hill  &  rowa  mine. 

At  the  old  placer  camp  of  Warrens,  In  IdahcT  County, 
the  Little  Giant  minu,  operated  by  the  Unity  Gold 
Mines  Co.,  has  been  developed  through  a  2,400-ft  cross- 
cut tunnel  at  a  point  several  hundred  feet  deep,  below 
the  old  workings  which  have  been  idle  for  a  number  of 
years  where  the  ore  courses  were  lost  by  a  fault  This 
new  development  discloses  a  narrow  vein,  already  drifted 
on  several  hundred  feet,  containing  the  rich  character- 
istic specimen  ore  values  of  the  old  operation,  which 
gave  milling  results  of  $50  to  $100  per  ton  in  gold  and 
silver.  This  long  tunnel  also  cut  a  nan-ow  fissure  of 
talcy  gangue  in  the  granite  containing  beautiful  clean 
specimens  of  scheelite. 

Scheelite  in  Old  Placer  Workings 

Warrens  is  an  old  placer  district  with  an  estimated 
total  gold  yie'd  of  $15,000,000.  It  is  one  of  the  first 
American  districts  from  v/hich  tungsten  mineral  was 
recognized,  about  foi-ty  years  ago,  when  some  beautiful 
specimens  of  native  gold  ore  from  one  of  the  small 
fissures  of  the  district  was  sent  to  Charles  A.  Dana,  the 
gangue  of  which  was  recognized  by  him  as  scheelite,  a 
rich  tungsten  mineral.  No  attempt  has  been  made  to 
develop  this  mineral  in  the  numerous  small  gold-bearing 
veins  of  this  district,  but  in  the  former  milling  opera- 
tions of  the  Little  Giant  mine,  the  old  operators  com- 
plained of  a  bothersome  so-called  heavy  spar  mineral 
that  would  pile  up  on  the  amalgamating  plates  and 
needed  constant  brush  removal.  This  trouble  is  said  to 
have  occurred  intermittently  in  the  milling  opei-ations 
and  probably  represented  rich  lenses  of  scheelite  mineral 
in  the  blue  quartz  gangue  of  the  ore,  that  was  not  recog- 
nized at  that  time  and  wasted  as  valueless. 

Fifteen  miles  north  of  Warrens,  in  the  Marshall  Lake 
district,   the   Holt   mine   has   been    undergoing   deeper 
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development  from  the  250-ft.  level.  This  property  is 
equipped  with  a  25-ton  mill  and  has  produced  several 
hundred  thousand  dollars'  worth  of  bullion  in  the  past 
three  years.  The  mil!  feed  carries  $25  to  $50  per  ton 
in  free  gold,  with  about  $15  tailings,  due  to  a  scattered 
occurrence  of  sulphide  mineral,  consisting  of  a  complex 
blend  of  lead,  zinc,  and  iron,  and  believed  to  carrj'  some 
lead  telluride  mineral  and  to  afford  a  concentrate,  when 
separated,  worth  $700  or  $800  per  ton.  This  district 
is  extensively  fissured  with  narrow  vei'tical  veins,  many 
of  which  carry  remarkably  rich  specimen  gold  ore,  and 
is  of  considerable  promise  for  the  further  development 
of  this  type  of  deposit. 

One  of  the  most  potentially  important  minei-al 
resources  of  Idaho  is  in  the  extreme  southeastern  corner 
of  the  State,  and  consists  of  the  richest  developed  phase 
of  the  great  western  rock  phosphate  field  where,  in  two 
of  the  State's  southeastern  counties,  detailed  survey 
estimates  made  by  the  U.  S.  Geological  Survey  indicate 
a  definitely  mineable  resource  of  70  per  cent  tri-calcium 
phosphate  rock,  with  less  than  1  per  cent  iron  or  alum- 
ina, aggregating  several  billions  of  tons  and  occurring 
in  a  uniform  well-marked  horizon  of  upper  carbonif- 
erous formation  that  is  traceable  for  hundreds  of  miles 
in  duplicated  outcrops  due  to  faulting  and  folding  of 
the  strata.  The  war's  interruption  of  the  American 
fertilizer  industry  has  developed  such  a  demand  since 
the  close  of  the  war  as  to  overtax  the  capacity  of  the 
Tennessee  and  Florida  rock  phosphate  deposits  for  this 
most  essential  basis  of  mineral  fertilizer,  with  the 
result  of  bringing  these  Western  deposits  into  demand, 
affording  an  apparently  rapidly  broadening  market  for 
the  mineral  as  far  east  as  Chicago. 


The  Waterloo  mine,  at  Montpelier,  has  been  shipping 
crude  rock  phosphate  to  California  for  several  months 
at  the  rate  of  1,500  tons  per  month.  The  Western  Phos- 
phate Mining  &  Manufacturing  Co.  at  Paris,  Idaho,  has 
also  developed  an  important  output,  aggregating  2,000 
tons  per  month  for  the  year,  and  is  preparing  to  supply 
demands  for  10,000  to  15,000  tons  per  month.  This 
company  has  a  1,000-ft.  adit  driven  on  a  40  degree 
dip  vein*of  clean  rock  phosphate  mineral  7  ft.  thick, 
which  is  being  sloped  to  a  maximum  depth  of  400  ft., 
and  is  proved  to  be  continuous  for  several  thousand  feet 
on  the  property.  A  railway  spur  three  males  long  is 
being  built  to  this  deposit,  and  a  mill  for  the  prepara- 
tion of  the  mineral  to  more  applicable  form  for  agricul- 
tural use  has  a  capacity  of  250  tons  a  day,  is  now  nearly 
completed,  and  is  designed  for  an  additional  unit  of  the 
same  size.  A  main  double-track  working  tunnel  is  being 
driven  on  the  deposit  from  three  headings  and  is  making 
GOO  ft.  per  month.    • 

Several  other  enterprises  for  the  mining  and  treat- 
ment of  this  mineral  are  being  initiated,  and  by  reason 
of  the  universal  necessity  of  soil  fertilization  in  the 
agricultural  industry,  particularly  of  the  United  States, 
the  recent  excessive  advance  of  Middle  Western  land 
values  and  their  maintenance  at  a  moderate  interest- 
bearing  rate  will  unquestionably  involve  additional  crop 
production,  to  which  purpose  this  phosphate  field  is  the 
vital  key  and  its  product  the  most  important  element, 
and  by  reason  of  its  vast  resource  in  this  state  and  the 
unusual  purity  of  the  mineral  and  freedom  from  objec- 
tionable elemental  mixtures,  it  should  develop  a  rapidly 
expanding  mining  and  manufacturing  industry  in 
Idaho. 


A  Review  of  Antimony  During  1919 

By  K.  C.  Li 

Mining  Engineer.  Wall  Chang  Mining  &   Smelting  Co..  Ltd. 

Written    exclusively  for    The    Journal 

A  NTIMONY,  "The  Metal  of  China,"  passed  through  a\-erage  moxthlvjmuces  of  antimon    (o) 

/\     the  trying  year  of  1919  in  a  highly  creditable  (in  Cents  per  Pound)  ^            ^^^^            ^^^^ 

J~  \.  manner,    as    compared    with    other    metals,    and  Ordi-           Drdi-           Ordi-          ordi- 

proud  of  having  made  its  inheritance  of   1918  vanish  ,,^^^_.^^       "                       7/';;          ',7^7          I*;™"         77,' 

through   the   "Melting   Pots."  February      .:                       4431           29  so          1392          717 

^  *  Mari-h 44   75  32   89  13.09  6,80 

.  _,  _  April 42  06  34.04  12:54  6.79 

Accumulation  of  Excessive  Stocks  muv 'i  bo         25  20  12  ss         7  66 

.Tune 20  05  19  51  13.06  8  44 

Following    upon    the    issue    of    Government    notices     '^"'.^'u^,- \\\\  I5  06  1400  8% 

calling  for  suspension  or  cancellation  of  contracts,  the     s<.p"t'mi>er 11  81  14  94  14.15  8.63 

,.  1     i  J.  J   -x      ,-^  c         ,.    J       -..1  Octiibir 12  70  14.75  13.32  8.71 

antimony  market  found  itself  confronted -wath  an  excess      Novpmber 13  84  1391  8.77  9.11 

supply ; 'and,   shorn   of  the   largest.consumer,   prices      ""'"'»''" '•*  '>'>  '^  °^  '  ^^         ___ 

broke  violently.  Not  only  was  the  market  faced  with  the  vcar.. ......             ....       2537           20:69           12.53 

TT      c<      /"■                               I.        i       1          .<■                     r7  orvn  Ann     lU        u     i     il.  li)  Klltfiliecrtilw  iiiirf  .1/inilW -/oiiriiul  quotations. 

U.  S.  Government  stock  of  over  7,000,000  lb.,  but  the 

Imperial  Munitions  Board  of  Canada  decided,  after  outlook,  with  the  munition  plants,  as  the  largest  con- 
trying  unsuccessfully  to  dispose  of  its  holdings  in  sumers,  out  of  the  market,  the  manufacturers  of  babbitt 
London,  and  in  view  of  the  small  consumption  of  metals  well  supplied  with  their  immediate  requirements, 
antimony  in  Canada,  to  dump  upon  the  United  States  type-metal  manufacturers  in  the  same  position,  and 
market  an  additional  3,000,000  lb.,  to  be  liquidated  at  every  other  industrial  consumer  showing  signs  of  great 
any  price  that  the  market  could  command  in  the  shortest  nervousness  and  extreme  care  before  making  new  com- 
possible  time.  In  addition  to  these  large  stocks,  there  mitments.  The  whole  m-sirket  bristled  with  difficulties, 
were  considerable  quantities  in  the  hands  of  importers  sellers  contenting  themselves  with  a  passive  resistance 
and  merchants,  and,  to  make  matters  worse,  the  Im-  to  every  attempt  to  demoralize  prices, 
perial  Munitions  Board  of  Canada  offered  for  sale  a  Practically  insignificant  sales  were  made  in  Januao', 
large  surplus  stock  of  antimonial  lead.  1919,  with  prices  ranging  between  8ii  down  to  7iC. 
It  will  be  seen,  therefore,  that  the  antimony  market  per  lb.  February  saw  a  larger  volume  of  business,  with 
entered  the  year  under  review  with  a  staggering  sur-  prices  still  lower,  varying  between  8;  and  7c.,  whereas 
plus  and  under  the  auspices  of  a  depressing  business  during  the  months  of  March  and  April,  because  of  the 
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desire  to  dispose  of  certain  stocks  at  anything  that 
The  market  could  command,  the  price  fell  still  lower 
and  sales,  were  actually  made  at  61c.  per  lb. 

The  result  of  the  first  four  months  of  the  year 
demonstrated,  however,-  that  at  sufficiently  low  prices 
consumers  displayed  greater  eagerness  to  absorb  all 
offerings,  but  the  low  offers  disappeared,  and  by  the 
end  of  April  a  great  improvement  was  noted  in  the 
resumption  of  buying.  There  was  a  decided  rise  in  the 
price  during  the  months  of  May  and  June,  and  con- 
siderable   activity    was    displayed    during    the    months 
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of  July  and  August,  the  spot  price  reaching  9c.  per  lb. 
ar.d  futures  9Ic.  The  quantities  sold  during  these  two 
months  reacl-.ed  well  over  the  thousand-ton  limit  per 
month.  There  followed  a  slight  reaction  during  Sep- 
tember, which  continued  well  into  October,  with  prices 
fluctuating  between  81  and  82c.  for  spot  goods.  Novem- 
ber began  to  display  a  strong  undertone,  prices  reaching 
9c.  and  over,  and  at  the  beginning  of  December  the 
market  showed  a  firm  tendency  for  both  spot  goods  and 
forward,  with  business  done  at  9|c.  per  lb.  and  good 
for  still  higher  prices. 

CoNDiTiON.s  IN  China 

The  Eastern  prices  at  the  beginning  of  1919  was 
much  higher  than  the  price  at  which  spot  goods  were 
selling  at  in  New  York,  so  that  competition  from  that 
source  during  the  first  four  or  five  months  was  prac- 
tically eliminated.  Only,  now  and  again,  a  tired  holder 
offered  to  sell  a  small  quantity  in  order  to  cut  a  loss 
and  because  of  the  threatening  attitude  of  exchange, 
which  is  certainly  the  most  dominating  factor  in  any 
operation  between  China  and  the  Western  Hemisphei-e. 
There  was  actually  no  business  offering  from  China, 
but  a  more  serious  aspect  of  the  situation  was  a  forcible 
shutdown  of  the  largest  smelting  works,  the  smaller 
ones  having  long  before  ceased  to  produce. 

It  must  also  be  mentioned  that,  as  a  result  of  the 
political  dissensions  between  the  various  factions  of 
the  North  and  South  of  China,  lawlessness  became 
rampant  in  the  interior,  and  the  mining  centers  were 
most  seriously  affected  in  consequence  thereof.  Many 
mines  shut  down  completely,  for  the  ore  could  not  be 
transported  along  the  arteries  of  communication  for 
fear  that  it  would  be  confiscated  or  stolen  by  military 
bands  which  dominated,  and  indeed  are  still  dominating, 
that  part  of  China.  The  reserves  of  ore  at  the  smelting 
plants  were  practically  exhausted,  and  the  smelters  found 
themselves  in  the  position  of  being  unable  to  start  the 
furnaces  going.  The  stocks  of  metal  in  China  today 
ere  less  than  50  per  cent  under  normal,  and  the  lower 
grades  of  antimony,  such  as  "crude,"  are  scarce  indeed. 
Never  before  have  stocks  been  so  low  in  China  as 
during  1919,  but  it  all  makes  for  a  better  outlook. 

According  to  statistics  of  the  U.   S.   Department  of 


Commerce,  imports  of  antimony  matte,  regulus  or  metal 
into  the  United  States,  January  to  September,  1919, 
amounted  to  10,200,608  lb.,  compared  with  20,788,681 
lb.  in  the  same  period  of  1918,  and  27,748,318  lb.  during 
the  whole  of  1918.  Imports  of  ore  were  754  gross  tons 
in  the  first  nine  months  of  1919  (antimony  content 
709,378  lb.)  ;  2,146  gross  tons  in  the  corresponding 
period  in  1918  (antimony  content,  2,479,673  lb).  Con- 
sumption, on  the  other  hand,  has  shown  a  decided 
increase.  There  is  still  room  for  further  extension 
but  the  industrial  activity  has  not  yet  developed 
to  any  degree.  The  steel  strike,  the  coal  strike, 
and  the  general  industrial  unrest  all  share  in  the 
responsibility.  Signs  are  not  wanting,  however, 
that  the  activity  predicted  for  the  United  States  for 
years  to  come  will  develop  as  soon  as  the  diL:urbing 
elements  are  removed  and  the  period  of  peaceful  enter- 
prise has  begun.  The  business  community  is  waiting 
patiently  for  the  return  of  those  factors  which  make 
for   healthy   enterprise   and    universal    prosperity. 


Chrome  in  1 9 1 9 

By  S.  H.  Dolbear 

Written   exclusively  for    The  Journal 

OWNERS  and  operators  of  American  chromite 
deposits  devoted  their  efforts  during  the  year -to 
an  attempt  to  have  the  domestic  industry  protected  by 
a  tariff,  and  to  efforts  to  collect  from  the  War-Materials 
Relief  Commission  the  losses  sustained  during  the  war 
period.  Production  was  almost  at  a  standstill.  During 
the  first  six  months  of  the  year,  1,400  tons  was  reported 
mined  and  shipped  from  three  mines,  two  in  San  Luis 
Obispo  County,  Cal.,  and  one  in  Wyoming.  There  was 
also  shipped  300  tons  out  of  stock  on  hand  at  the  mines 
at  the  close  of  1918.  Most  of  these  shipments  went  to 
feri-ochrome  plants  situated  in  Colorado  and  California 

The  condition  mentioned  shows  a  remarkable  con- 
trast to  that  which  prevailed  in  1918,  when  there  were 
nearly  600  active  owners  and  operators  of  chrome  prop- 
erties, and  the  total  quantity  of  the  chrome  ore  shipped 
was  82,350  long  tons  of  :-ll  grades,  by  far  the  greatest 
annual  output  of  domestic  chrome  ore  ever  m5'"keted  in 
this  country.  In  1918,  California  produced  63,064  long 
tons;  Oregon  produced  18,455  long  tons,  and  Maryland, 
North  Carolina,  Washington,  and  Wyoming  produced 
the  remainder.  Georgia,  Montana,  and  Pennsylvania 
produced  some  ore  in  1918,  but  did  not  ship  any. 

The  ore  shipped  in  1918  ranged  in  content  of  chromic 
oxide  from  less  than  35  to  more  than  45  per  cent,  and 
averaged  41.7  per  cent.  Most  of  the  ore  shipped  during 
the  first  six  months  of  1919  ranged  in  content  from 
34  to  51  per  cent,  that  from  California  being  the  better 
grade.  The  average  price  of  the  ore  mined  in  1918 
was  nearly  $48  a  ton.  The  price  of  the  ore  sold  in 
1919  ranged  from  $13  to  $63  a  short  ton,  and  the 
average  price  was  nearly  $26  a  ton. 

The  ore  imported  from  overseas  is  reckoned  as  of 
50  per  cent  grade,  and  the  total  quantity  ot  domestic 
ore  shipped  in  1918,  if  calculated  as  containing  50  per 
cent  of  chromic  oxide,  would  amount  to  68,380  long 
tons.  In  addition  to  the  large  quantity  of  domestic 
chrome  ore  shipped  in  1918,  there  was  mined  42,687  long 
tons,  but  the  ore  was  not  shipped  or  sold,  remaining  in 
the  hands  of  the  miners  on  Dec.  31,  1918. 

The  imports  of  chrome  ore  for  the  first  ten  months 
of  1919  amounted  to  55.38  tons,  of  a  value  of  $1,267,704, 
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or  about  67,000  tons  for  the  year.  The  average  declared 
value  was  $22.78  per  ton.  About  one-half  of  this  amount 
was  reported  shipped  from  Oceania,  and  its  average 
value  in  this  latter  countrj'  is  reported  by  the  U.  S. 
Geological  Survey  to  have  been  $36  a  long  ton.  Rho- 
desian  ore  was  quoted  at  times  during  1919  at  $7  per 
long  ton  c.i.f.  Baltimore. 

During  most  of  1919  the  Wyoming  deposits  of  the 
Ferro- Alloy  Co.,  of  Denver,  were  the  only  ones  operated. 

The  Placer  Chrome  Co.,  at  Newcastle,  Cal.,  moved 
its  concentrating  plant  from  its  former  site  to  the  mine, 
and  plans  were  being  made  to  resume  operations. 

The  War-Minerals  Relief  Commission  was  appointed 
under  authority  conferred  to  the  Secretary  of  the 
Interior  by  the  War-Minerals  Relief  Bill.  This  meas- 
ure appropriated  $8,500,000  to  repay  losses  suffered  by 
miners  of  chrome,  tungsten,  manganese,  and  pyrite, 
when  such  operations  followed  a  Government  request. 

The  Bairapur  deposits  in  the  Mysore  State  were 
operated  during  1918  under  a  government  mining 
license,  and  produced  30.000  tons  of  50  per  cent  ore. 
This  license  expired  in  March,  1919,  and  the  govern- 
ment has  declined  further  extensions.  It  is  reported 
that  the  Mysore  government  was  seeking  a  monopoly 
on  this  product,  with  a  view  to  utilizing  power  from 
Canvary  Falls  in  the  manufacture  of  ferrochrome. 
Much  of  the  Bairapur  ore  is  mined  as  residential 
nodules.  A  representative  analysis  is  stated  to  contain 
CnO,,  49.61  per  cent;  Fe,  26.24;  SiO,,  3.87;  AlO,. 
6.29;  CaO,  2.53;  MgO,  11.77  per  cent. 

Another  deposit  of  importance  is  found  at  Navely, 
shipments  carrying  over  50  per  cent  Cr,0,.  This  and 
other  deposits  of  somewhat  lower  grade  are  reported 
capable  of  producing  1,000  tons  per  month.  Their 
operation  is  not  affected  by  the  question  of  title,  as  at 
Bairapur. 

Chrome  ore  operations  in  the  Selukive  mineral  belt 
were  begun  in  1907.  At  the  close  of  1918  the  deposits 
had  yielded  581,557  tons.  Large  quantities  remained 
in  reserve.  Shipments  during  1919  were  hampered  to 
some  extent  by  a  shortage  of  cars. 

The  newly  discovered  deposit  in  the  Umvuknes  Range 
has  not  been  developed,  because  of  its  distance  from 
rail  and  the  inability  of  the  owners  to  secure  contracts 
for  the  output.  It  is  claimed  that  2,000,000  tons  are 
visible  and  that  the  average  analysis  is  53  per  cent 
Cr,0,.  

Mica  in  Ceylon 

During  the  war,  according  to  The  Iron  Monger,  when 
mica  was  extremely  scarce  and  dear,  there  was  a  revival 
of  interest  in  the  industry  in  Ceylon,  and  samples  were 
sent  to  England.  They  were  found  marketable,  and  a 
scheme  was  arranged  for  the  government  purchase  of 
the  commodity  on  behalf  of  a  large  firm  of  iriiporters 
in  London.  By  the  time  the  scheme  was  in  working  order 
hostilities  had  ceased,  but  it  was  decided  to  continue 
with  the  object  of  establishing  the  Ceylon  industry 
firmly.  The  mica  shipped  has  all  been  phlogopite, 
though  some  muscovite  exists  in  the  island,  but  pos- 
sibly only  a  small  percentage  of  the  latter  kind  is 
marketable.  Good-quality  mica  is  readily  salable  in 
London  at  a  satisfactory  price,  but  a  great  deal  of  the 
Ceylon  product  is  not  suitable  for  the  London  market, 
and  if  shipped  might  bring  Ceylon  mica  into  disfavor. 
For  this  reason  the  government  scheme  includes  careful 
inspection  and  grading. 


Chrome  Mining  in  Canada 
In  1919* 

By  Robert  Harvie 

Geological  .Survey  o£  Canada 

THE  chrome  industrj'  in  Canada  had,  on  the  whole, 
a  rather  prosperous  year  in  1919,  although,  in  com- 
mon with  most  other  industries,  there  was  a  great  slump 
in  the  scale  of  operations.  The  production  was  alto- 
gether from  the  Black  Lake  and  Richmond  districts  of 
Quebec  province,  no  shipments  having  been  reported 
from  British  Columbia.  The  shipments  for  the  year, 
based  on  the  returns  for  ten  months,  will  total  8,400 
short  tons,  valued  at  $350,000,  and  consist  of  5,750  tons 
of  concentrates  averaging  50  per  cent,  and  2.650  tons 
of  crude  ore  averaging  40  per  cent.  The  total  produc- 
tion was  sold  in  the  United  States.  In  comparison,  the 
production  for  1918  was  6,389  tons  of  concentrates 
averaging  49.15  per  cent,  and  15,605  tons  of  crude  ore 
averaging  34.51  per  cent,  the  total  value  being  $867.- 
122.  The  Cr.O,  content  in  1918  totaled  8,526  tons  and 
in  1919  it  will  be  about  3,935  tons;  hence,  in  round  num- 
bers, the  production  will  be  approximately  one-half  that 
of  the  previous  year. 

The  principal  activity  was  again  at  the  Belanger- 
Mutual  Chemical  deposit,  which  during  the  last  two 
years  has  been  the  greatest  producer  of  chrome  units. 
The  only  other  property  in  operation  was  that  of  the 
Black  Lake  Asbestos  &  Chrome  Co. 

The  Mutual  Chemical  Co.  was  fully  active  throughout 
1919,  all  ore  being  obtained  from  underground  opera- 
tions. The  company's  shaft  has  been  deepened  to  200  ft., 
and  two  levels,  at  90  and  190  ft.,  have  been  driven  for 
about  500  ft.  along  the  orebody,  with  crosscuts  at 
intervals  of  50  ft.  The  immense  body  of  milling  ore 
developed  by  this  work  is  to  be  treated  in  a  new  mill 
which  is  being  built  close  to  the  shaft  head.  Since  1916 
the  company  has  been  treating  chrome  ores  in  the  Red 
Mill  of  the  Black  Lake  Asbestos  &  Chrome  Co.  alongside 
the  railway,  one  mile  distant.  The  lease,  however,  was 
allowed  to  lapse  last  August,  and  the  company  is  now 
building  a  mill  of  its  owti  of  150  tons'  capacity.  At  the 
date  of  writing  the  mill  buildings  have  been  completed 
and  the  machinery  is  being  installed.  Not  only  will 
there  be  a  greatly  increased  production  of  concentrates 
from  the  new  mill,  but  underground  developments  indi- 
cate that  it  will  be  possible  to  ship  crude  ore. 

Excepting  for  a  small  amount  of  development  work, 
the  Belanger  property  was  idle  frcm  January  to  July, 
but  in  August  mining  and  milling  were  resumed.  At 
the  present  time  a  180-ton  mill  is  being  erected  on  a  new 
site,  which  will  allow  of  more  economical  handling  of 
the  ore.  It  is  reported  that  this  mill  is  being  financed 
by  the  United  States  Alloys  Co. 

The  Black  Lake  Asbestos  &  Chrome  Co.  confined  its 
operations  to  underground  work  at  its  Caribou  pit  and 
n^.ade  notable  shipments  of  crude  ore. 

The  Quebec  Asbestos  &.  Chrome  Co.  ceased  opei'ations 
in  January.  Since  then  tho  mill  and  other  equipment 
have  been  dismantled  and  sold,  apparently  because  the 
owners  do  not  anticipate  being  able  to  produce  concen- 
trates at  a  profit  under  normal  conditions. 

The  Dominion  Mines  &  Quarries,  Ltd.,  made  one  small 
shipment  from  old  stock. 


Tublishcd   with   permission   of  the   Director   of   the   Geological 
Survey  of  Canada. 
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Mining  in  Utah  in  1919 

BY    EDWARD   R.    ZALINSKI 
Written  exclusively  for  The  Journal 


FOR  the  mining  industry  in  Utah,  as  for  the 
industry  elsewhere,  the  year  1919  was  a  period 
of  adjustment  to  post-war  conditions.  Owing 
to  inabihty  to  market  their  product,  all  copper  com- 
panies curtailed  operations.  Conditions  were  not 
favorable  for  mining,  owing  to  high  operating  costs 
and  relatively  low  metal  prices,  except  in  the  case 
of  silver.  The  high  price  of  this  metal  in  the  latter 
part  of  the  year  brought  about  an  increase  in  the 
production  of  silver  ores.  Labor  was  scarce  and  very 
inefficient.  In  common  with  the  general  industrial 
unrest  labor  conditions  suffered,  caused  in  part  by 
dissatisfaction  induced  by  the  I.  W.  W.  early  in  the 
year.  This  brought  on  a  six  weeks'  strike  at  Park 
City,  and  operated  unsuccessfully  to  bring  about 
strikes  in  the  Bingham  and  Tintic  districts.  There 
was  some  car  shortage  in  October  owing  to  the 
action  of  the  Administration  in  diverting  all  open 
cars  to  coal  and  sugar-beet  traffic.  There  were  also 
heavy  State  and  Federal  taxes.  In  general,  it  was 
a  poor  year  for  both  the  mines  and  smelters  on 
account  of  the  unusually  high  costs  and  low  ton- 
nages. Silver  was  the  one  bright  spot,  but  there 
were  relatively  few  mines  with  a  high  enough  silver 
output  to  bring  up  the  total  average.  The  higher 
prices  toward  the  end  of  the  year  did  not  come 
early  enough  to  bring  about  extensive  prospecting 
and  the  opening  up  of  new  silver  properties. 

Utah  mines  paid  dividends  in  1919,  amounting  to 
$11,682,838  as  compared  with  $19,236,189  in  1918. 
$29,410,169  in  1917,  and  $24,790,140  in  1916.  The 
companies  were :  Bingham  Mines,  Cardiff,  Chief  Con- 
solidated, Daly,  Eagle  &  Blue  Bell,  Grand  Central, 
Iron  Blossom,  Judge  Mining  &  Smelting,  Ontario 
Silver,  Sacramento  Gold,  South  Hecla,  Tintic  Stand- 
ard, and  Utah  Copper.  The  decrease  in  dividends 
reflects  directly  the  unfavorable  operating  condi- 
tions. 

Ore  Market  Conditions 

The  tonnage  of  all  ores  shipped  was  less  than  in 
1918.  There  was  not  the  usual  increase  in  shipments 
in  the  late  spring  and  early  summer  from  accumu- 
lated winter  stockpiles,  in  part  due  to  the  low  price 
of  lead,  the  cost  of  producing  which  was  as  high 
as  ever.  During  the  war,  development  work  fell 
behind  to  some  extent,  which  caused  a  decrease  in 
output  in  1919.  Miscellaneous  copper  ore  shipments 
were  small,  due  to  the  low  price  of  copper  and  also 
to  the  fact  that  the  smelters  wanted  to  pay  for 
copper  in  90  to  120  days.  Silver  ores  were  shipped 
wherever  possible.  The  smelters  did  not  increase 
their  smelting  charges  proportionately  to  increased 
costs,  on  account  of  the  possibility  of  further  cur- 
tailing the  already  limited  production. 

Conditions  at  Park  City  were  generally  unsatisfac- 
tory, although  this  camp  produces  silver  and  did  not 
suffer  as  much  as  some  of  the  other  camps.     The 


output  in  the  first  eleven  months  was  69,845  tons 
of  ore  and  concentrates,  or  appi'oximately,  77,403 
tons  for  the  year  (estimating  December  production 
on  the  average  of  September,  October  and  Novem- 
ber) as  compared  with  80,000  tons  in  round  num- 
bers in  1918.  Labor  was  scarce  and  inefficient.  Lit- 
tle new  construction  was  undertaken.  The  district 
was  handicapped  by  labor  troubles,  there  having 
been  a  strike  which  started  May  17  and  ended  July 
28.  The  men  went  back  to  work  on  the  same  scale. 
Later,  an  increase  in  wages  of  75c.  per  shift  was 
granted  in  common  with  increases  at  other  camps. 

The  most  important  producers  were  the  Judge 
Mining  &  Smelting  Co.,  Silver  King  Coalition,  On- 
tario Silver,  Daly  West,  Daly,  and  Silver  King  Con- 
solidated. The  Judge  Mining  &  Smelting  operated 
steadily.  The  electrolytic  zinc  plant  was  not  op- 
erated after  the  strike.  This  company  adopted  a 
new  plan  during  the  year  which  was  equivalent  to 
increasing  wages.  Supplies  were  purchased  in  car- 
load lots  and  sold  to  the  men  at  cost. 

The  Daly  West,  under  the  new  management,  made 
surface  improvements  and  also  completed  connec- 
tions with  the  Judge  operating  tunnel,  connecting 
with  the  shaft  at  the  750  level,  and  finished  and  put 
in  use  ore  pockets,  self-dumping  skips  and  other 
equipment. 

The  Silver  King  Coalition  obtained  a  writ  of  cer- 
tiorari in  a  suit  with  the  Conkling  Mining  Co.,  in- 
volving $600,000,  and  the  case  will  be  carried  to  the 
U.  S.  Supreme  Court.  The  Coalition  company  com- 
promised certain  suits  with  the  Keystone  Mining 
Co.,  involving  apex  questions  along  the  Crescent 
fissure  and  possible  trespass.  Permission  was  given 
the  Keystone  to  operate  through  the  Hanauer  Tun- 
nel workings  of  the  Coalition. 

The  loss  in  production  caused  by  the  Park  City 
strike,  as  estimated  by  the  State  Industrial  Commis- 
sion, was  $670,242 ;  900  men  being  out  for  six  weeks 
and  four  days. 

Alia,  The  Cottonwoods,  and  American  Fork 

Conditions  in  Alta  were  hardly  normal.  The  camp 
was  handicapped  by  a  scarcity  of  labor,  and  what 
was  available  was  inefficient.  Wages  were  reduced 
75c.  in  February  and  advanced  again  in  July,  making 
the  scale  for  the  camp  the  same  as  in  the  rest  of 
the  state.  There  were  local  labor  troubles  or  mine 
strikes  of  short  duration  at  various  properties,  co- 
incident with  the  Park  City  strike.  Altogether  about 
250  men  were  employed  in  the  district.  Very  little 
leasing  was  done. 

The  Little  Cottonwood  Transportation  Co.  started 
its  narrow-gage  railroad  May  13,  and  ran  until  Dec. 
8.  This  road  handled  about  125  tons  a  day  and 
could  have  doubled  the  amount  if  necessary.  Freight 
rates  were  $1.70  and  $1.90  per  ton  to  Wasatch,  and 
charges  from  there  to  the  smelters  on  the  Salt  Lake 
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&  Alta  R.  R.  ranged  from  $0.90  to  $1.50,  making  a 
total  of  $2.80  to  $3.40  per  ton,  or  about  a  dollar  less 
than  the  former  wagon-hauling  charge.  The  out- 
put of  the  camp  was  principally  silver  and  lead  ore 
ijnd  a  small  amount  of  silver-copper  ore. 

Among  operating  properties  were  the  Peruvian 
Consolidated,  West  Toledo,  East  Hecla,  and  Alta 
Helena,  and  on  the  Big  Cottonwood  side,  the  Wood- 
lawTi,  Kennebec,  the  Howell  t.v^s.-  ihe  Cardiff,  the  Tar 
Baby,  Cottonwood  King  and  Cottonwood  Metals. 

Beaver  and  Other  Counties 

Beaver  County  was  relatively  quiet,  and  produc- 
tion less  than  in  other  years.  Occasional  cars  of 
silver-lead  ore  were  shipped.  The  Horn  Silver  at 
Frisco  was  the  largest  producer.  The  Utah  Leasing 
Co.  finished  operations  on  the  old  Cactus  or  South 
Utah  tailings  dump  in  May,  and  moved  its  milling 
plant  to  the  Raleigh  mine,  near  Salida,  Colo. 

At  Stockton  in  Tooele  County,  the  Bullion  Coali- 
tion mine  was  operated  chiefly  by  lessees,  who 
shipped  from  six  to  ten  cars  of  lead  ore  per  month. 
The  Galena  King,  and  Calumet,  at  Stockton,  made 
a  few  shipments,  as  did  the  Hidden  Treasure  in  Dry 
Canyon.  At  Ophir  the  principal  producer  was  the 
Ophir  Hill  Consolidated.  A  few  cai's  were  shipped 
from  Lion  Hill.  Diamond  drilling  was  done  by  the 
Ophir  Metals  on  the  south  side  of  Ophir  Canyon. 
At  Deep  Creek  the  chief  producer  was  the  Western 
Utah  Copper.  This  property  produced  silver-lead 
ore,  and  copper  at  its  Gold  Hill  mine. 

The  Utah  mine  at  Fish  Springs,  thirty  miles  east 
of  Deep  Creek,  operated  its  new  100-ton  mill  on 
dump  ores  and  shipped  high-grade  silver-lead  con- 
centrates. In  the  Dug\vay  district,  fifteen  miles  east 
of  Fish  Springs,  a  small  flotation  mill  was  under  con- 
struction at  the  Cannon  End-Line  property  and  the 
Silver  Queen  mine  at  Wildcat  Mountain,  fifteen  miles 
northwest  of  Dugway,  shipped  some  fluorite  and 
silver-copper  ore. 

In  Box  Elder  County,  the  Vipont  Silver  Mining 
Co.,  fifty  miles  northwest  of  Kelton,  built  and  op- 
erated a  100  to  150-ton  flotation  mill.  The  Tecoma 
Consolidated,  on  the  Utah-Nevada  state  line, 
shipped  a  few  cars  of  zinc-carbonate  ore.  A  ten- 
year  lease  was  taken  on  this  property  by  the  West- 
ern Metals  Co.  of  Salt  Lake  City. 

The  Tintic  District 

Production  in  the  Tintic  district  compared  favor- 
ably with  that  of  last  year  on  account  of  the  silver 
content  of  the  ores.  During  the  first  eleven  months 
6,347  cars  were  shipped  by  44  shippers.  The  out- 
put for  the  year  is  estimated  at  6,896  cars  of  ap- 
proximately 327,500  tons.  This  is  about  the  same 
as  in  1918.  There  was  some  labor  shortage  all  of 
the  year.  Wages  were  reduced  75c.  Mar.  1,  and  in- 
creased 75c.  in  July,  to  the  old  schedule.  There  were 
good  shipments  of  silver-lead  ore,  a  small  amount  of 
copper  and  much  siliceous  silver  ores.  Among  the 
properties  operating  were  the  Tintic  Standard.  Chief, 
Gemini,  Ridge  &  Valley,  Eagle  &  Blue  Bell,  Vic- 
toria, Mammoth  &  May  Day,  all  of  which  shipped 
silver-lead   ores.     The    Centennial    Eureka    shipped 


copper-silver  oies.    The  Dragon  Consolidated  mined 
iron  ore  and  silver-lead  ore. 

The  Chief  Consolidated  shipped  the  largest  ton- 
nage from  the  camp  and  did  an  unusually  large 
amount  of  development,  principally  from  the  1,400 
to  the  lowest  level.  Considerable  diamond  drilling 
was  done  in  East  Tintic  by  the  Chief,  both  by  its 
own  crews  and  under  contract  by  Longyear  &  Co. 
Experimental  work  was  done  in  a  50-ton  flotation 
mill  upon  low-grade  ores.  Five  dividends  amounting 
to  $371,377  were  paid. 

The  Tintic  Standard  in  East  Tintic  sunk  its  old 
shaft  to  the  ore  opened  on  the  1,350  level,  constnict- 
ed  a  new  shaft  north  of  the  first  one  to  the  same 
depth,  and  developed  ore  a  hundred  feet  below  this 
level.  A  new  railroad,  to  be  seven  miles  in  length, 
was  started  and  completed  for  five  and  one-half 
miles,  hauling  now  being  done  by  trucks  for  the  re- 
maining distance.  Shipments  for  the  year  were 
about  56,200  tons.  Dividends  amounting  to  $552,- 
250  were  paid. 

Operations  in  Bingham 

The  output  of  Bingham  was  gi-eatly  reduced  by 
the  curtailment  of  the  Utah  Copper  to  approximate- 
ly a  50  per  cent  basis.  Nearly  all  of  the  mines  made 
curtailments.  The  total  shipments  were  approxi- 
mately 6,754,167  tons  of  ore  as  compared  with  thir- 
teen and  a  half  million  tons  in  1918.  The  Utah  Apex 
mine  was  closed  from  April  until  the  middle  of  Oc- 
tober, on  account  of  the  low  price  of  lead,  but  main- 
tained active  development  work.  The  company  did 
not  operate  its  mill.  Lead  ore  only  was  produced. 
The  Utah  Consolidated  shipped  lead  ores  and  some 
copper  ores  over  its  tramway  to  the  International 
Smeltery.  The  United  States  Mining  Co.  shipped 
to  its  concentrator  at  Midvale,  producing  lead  and 
zinc  concentrates,  which  were  sepai-ated  at  its  Huff' 
electrostatic  plant.  Shipments  of  lead  ore  to  the 
smelter  were  made.  The  Utah  Metal  &  Tunnel  Co. 
at  the  upper  end  of  Carr  Fork  was  closed  most  of 
the  year.  The  Ohio  Copper  made  some  Mineral 
Separation  tests  upon  its  ore,  but  did  not  operate. 

On  Jan.  1  the  Utah  Copper  Co.  suspended  mining 
and  stripping  at  the  Boston  mine.  It  also  closed 
down  the  leaching  plant  and  reduced  the  Arthur  and 
Magna  plants  to  approximately  60  per  cent  of  nor- 
mal capacity.  On  Mar.  1,  the  Magna  mill  was  com- 
pletely closed  down,  .only  a  small  force  remaining  on 
the  construction  work.  All  of  the  tonnage  was 
handled  at  the  Arthur  plant,  which  progi'am  was 
followed  to  the  end  of  the  year.  On  Feb.  7,  wages 
of  skilled  labor  were  reduced  75c.  per  day,  and  un- 
skilled labor  65c.  and  70c.  On  Mar.  1  another  re- 
duction of  25c.  in  wages  of  skilled  labor  and  20c. 
for  unskilled  labor  was  made.  On  July  16,  skilled 
labor  was  increased  75c.  per  shift  and  unskilled  labor 
at  the  mine,  working  nine  hours,  was  increased  70c., 
and  unskilled  labor  at  mills,  working  eight  hours, 
60c.  The  production  for  the  year  is  estimated  at 
105,000,000  lb.  The  company  paid  dividends  of  $2,- 
436,735  in  each  quarter. 
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Mining  in  Oregon  in  1919 

BY    HENRY    M.    PARKS 
Director,  Oregon  Bureau  of  Mines  and  Geology 
Wi'itten  exclusively  for  The  Journal 


THE  mining  indu.strj'  in  Oregon,  in  common  with 
other  industries,  during  1919  went  through  a 
"■jcriod  of  readjustment.  While  the  war  was  on 
the  precious  and  common  metals  were  in  demand,  and,  in 
addition  thereto,  the  war  materials,  such  as  chromite, 
manganese  and  others,  were  especially  necessary  for  war 
purposes.  In  1918  Oregon  ranked  second  in  production 
of  chromite,  with  a  total  of  20,668  tons,  for  which  oper- 
ators were  paid  |855,049,  f.o.b.  at  shipping  point.  A 
large  number  of  operators  were  diverted  from  the  min- 
ing of  the  usual  metals  to  engage  in  the  search  for  and 
production  of  chromite.  There  were  sixty-one  proper- 
ties producing  chromite  in  1918,  and  many  others  upon 
which  considerable  sums  were  spent  preparing  them 
for  production. 

The  signing  of  the  armistice  rendered  these  proper- 
ties of  little  or  no  value,  and  the  money  spent  in  de- 
velopment work  was  lost.  Because  -of  their  losses  some 
of  the  men  engaged  in  the  chrome  industry  were  either 
unable  or  disinclined  to  re-engage  in  mining;  and  others, 
who  because  of  the  high  cost  of  labor  and  supplies  would 
have  engaged  in  mining,  delayed  doing  so. 

Ore  Reserves  Greatly  Reduced 

Gold  and  silver  mines,  and  copper  mines  also,  because 
of  a  shortage  of  labor  during  the  war,  were  unable  to 
block  out  ore  as  fast  as  it  was  taken  out.  On  this  ac- 
count ore  reserves  were  much  reduced,  and  the  con- 
tinuing shortage  and  inefficiency  of  labor  during  1919 
prevented  them  from  increasing  their  development  work. 
As  a  result  some  mines  which  might  otherwise  have 
been  in  good  condition  were  embarrassed  by  shortage 
of  ore  and  of  working  forces. 

The  winter  of  1918-*19  was  an  open  one  in  the  moun- 
tains, the  snowfall  being  less  than  that  of  many  years. 
It  was  followed  by  one  of  the  driest  of  summers.  This 
shoi-tage  of  precipitation  permitted  less  placer  mining; 
in  some  cases  the  quartz  mines  were  without  sufficient 
water  fo?  milling  purposes,  and  hydro-electric  power 
plants  '^ere  unable  to  furnish  all  the  necessary  power. 

Owing  to  the  reasons  stated  there  was  a  considerable 
decline  in  the  production  of  metals  jn  the  first  half  of 
the  year,  and,  on  account  of  the  armistice,  of  course  no 
chromite  was  produced,  though  some  already  mined  and 
at  the  railroad  has  been  sold. 

The  decrease  in  the  production  of  gold  and  silver  in 
the  first  six  months  of  1919  was  about  $225,000.  The 
copper  mines  not  situated  close  to  the  railroad  were 
forced  either  to  suspend  production  or  to  mine  only 
their  high-grade  ores,  although  the  principal  Oregon 
copper  mine,  the  Iron  Dyke,  at  Homestead,  situated  on 
a  railroad,  is  reported  to  have  increased  the  value  of 
its  output. 

Encouraging  Outlook 

The  outlook  at  present  is  encouraging,  and  in  marked 
contrast  to  that  at  the  close  of  the  first  half  of  1919. 
The  steady  increase  in  the  price  of  silver,  which  is  the 
highest  for  forty-five  years  and  2  Jj^  times  the  low 
price  of  1915,  and  return  of  copper  to  approximately  its 
average  war-time  price,  together  with  a  release  of  capital 
from  war  industries,  much  of  which  was  possessed  by 


the  more  courageous  and  adventurous  type  of  men,  have 
caused  more  active  interest  in  mining  than  for  some 
years. 

In  addition  to  the  old  producers,  a  few  properties 
began  to  produce  last  fall.  Others  are  developing  and 
equipping  their  mills  for  production,  and  a  few  gold 
and  silver  mines  are  shipping  crude  ore  of  a  grade  suf- 
ficient to  bear  the  high  cost  of  haulage,  freight  and 
treatment  charges. 

Prospectors  Optimistic 

Though  mining  companies  financed  by  men  of  com- 
paratively small  means  (such  as  small  manufacturers, 
farmers,  and  merchants,  who  m.ake  investments  in  min- 
ing from  their  surplus)  are  much  increased  in  number 
and  activity,  it  is  also  true  that  engineers  scouting  for 
the  larger  mining  companies  are  especially  desirous  of 
securing  copper,  silver,  and  gold  properties  of  merit.  It 
is  evident  from  their  activities  in  the  field  that  the  men 
who  make  a  business  of  mining  are  convinced  that  silver 
will  remain  for  some  time  at  a  high  price  and  that  there, 
will  be  an  active  development  of  hydro-electric  power 
and  electrification  of  many  American  railway  lines,  and 
that  there  will  be  a  resulting  heavy  demand  for  copper. 
They  are  doubtless  convinced,  toe,  that  Europe  will  soon 
require  much  copper  for  industrial  enterprises. 

Oregon  Bureau  of  Mines  and  Geology  Predicts 
Expansion 

After  a  careful  study  of  the  conditions,  the  engineers 
of  the  Oregon  Bureau  of  Mines  and  Geology  look  for- 
ward to  1920  as  a  year  of  healthy  expansion  of  the 
mining  industry  of  the  state.  The  chief  items  of  inter- 
est concerning  mining  operations  during  the  past  year 
are  as  follows: 

The  Iron  Dyke  Copper  Mine,  at  Homestead,  Ore.,  has 
been  steadily  producing  since  1915  at  the  rate  of  over 
100  tons  per  day.  The  new  three-compartment  vertical 
shaft  is  now  down  to  the  seventh  level.  A  station  has 
been  cut  preparatory  to  crosscutting  to  the  orebody, 
which  is  already  developed  through  a  winze  in  the  ore. 
This  is  one  of  the  properties  operated  by  the  Goodrich- 
Lockhart  Co.,  of  New  York.  The  mine  manager  is  J.  R. 
Buchanan. 

The  Copper  Dyke,  about  four  miles  down  the  Snake 
River,  in  the  same  district,  is  sinking  a  shaft  upon  the 
Cap  Miller  group.  This  shaft  is  down  about  200  ft.  and, 
drifting  from  the  200-ft.  level,  will  soon  begin  to  explore 
and  block  out  such  ore  as  may  be  discovered.  This  prop- 
erty has  been  developing  steadily  for  about  three  years. 

The  Ben  Harrison  Mine,  on  the  north  side  of  the 
Greenhorn  Range  of  mountains  in  Grant  County,  shipped 
several  carloads  of  gold-silver  ore  to  the  smelters  in 
1919,  and  has  installed  a  complete  fine-grinding  equip- 
ment and  flotation  concentrating  plant  preparatory  to 
steady  operation.  This  new  plant  will  have  a  daily 
capacity  of  at  least  100  tons.  Owing  to  the  light  snow- 
fall last  winter,  and  the  unusually  dry  summer,  the 
Eastern  Oregon  Light  &  Power  Co.  is  unable  to  furrysh 
power  for  this  mine,  so  that  steady  operation  of  the 
plant  will  not  begin  until  spring. 

The  Independence  Mine,  three  miles  north  of  Granite. 
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in  Grant  County,  completed  the  installation  of  a  flota- 
tion plant  during  the  summer  and  is  now  shipping  con- 
centrates. 

^  The  Tempest  property  in  Grant  County,  about  three 
miles  south  of  the  Ben  Harrison  Mine,  on  the  south  side 
of  the  Greenhorn  Range,  was  sold  the  past  season  to 
the  Damming  Mines  Co.  This  company  has  been  develop- 
ing for  a  few  months  and  reports  indicate  the  discovery 
of  a  large  body  of  good  gold-silver  ore,  the  extent  of 
which  has  not  been  determined. 

The  E  and  E  Mine,  at  Bourne,  Baker  County,  and 
owned  by  ex-Senator  Jonathan  Bourne,  Jr.,  and  asso- 
ciates of  Portland,  Ore.,  was  sold  last  summer,  under 
lease  and  bond,  to  the  Oregon  Idaho  Investment  Co.  of 
Baker.  The  latter  company  is  repairing  the  mill  and 
other  surface  works  preparatory  to  the  installation  of  a 
flotation  concentrating  plant.  This  will  probably  be 
ready  for  production  next  spring. 

The  Highland  Mine,  near  Haines,  in  Baker  County, 
which  was  sold  last  year  to  the  National  Mines  Co., 
besides  developing  the  mine  has  completed  the  installa- 
tion of  a  100-ton  flotation  mill,  and  has  been  shipping 
concentrates  and  crude  ore  since  midsummer.  The 
Whited  Mine,  near  Unity,  in  Baker  County,  is  being 
developed  and  recently  shipped  several  tons  of  high- 
grade  gold  ore. 
-  The  No.  2  Dredge,  owned  by  the  Powder  River  Dredg- 
ing Co.,  has  been  sold  to  R.  N.  Stanfield  and  associates, 
who  own  the  dredging  ground  near  Sumpter,  adjoining 
the  land  worked  over  by  this  dredge.  As  soon  as  elec- 
tric power  is  available  next  spring,  it  is  expected  that 
this  dredge  will  begin  operations.  The  Old  Virtue  Mine, 
ten  miles  east  of  Baker,  with  a  record  of  production  of 
over  two  million  dollars  in  gold,  is  now  operating  by 
leasing  the  mine  in  blocks.  It  is  hoped  that  this  policy, 
so  successful  in  other  states,  will  place  this  mine  again 
on  the  substantial  producing  list.     The   Baker   Mines 


Co.  and  the  Cornucopia  Mines  Co.,  at  Cornucopia,  in 
northern  Baker  County,  have  consolidated  under  one 
corporate  name.  These  properties  have  been  steadily 
producing  for  several  years  under  the  management  of 
Robert  M.  Betts. 

Southern  Oregon 

Probably  the  most  important  development  in  mining 
in  southern  Oregon  in  1919  took  place  at  the  Waldo  Cor- 
poration placer  at  Waldo,  Josephine  County.  This  mine 
is  under  the  management  of  George  Esterly.  Mr. 
Esterly  is  driving  a  long  tunnel  through  the  ridge  which 
separates  the  workings  from  the  Illinois  River.  This 
will  provide  an  outlet  for  the  tailings  at  a  lower  eleva- 
tion than  the  lowest  bedrock  at  the  mine,  and  thus 
greatly  increase  the  efficiency  of  handling  the  gold-bear- 
ing gravels.  The  use  of  the  hydraulic  lift  and  tailings 
stacker  which  have  been  employed  for  many  years  will 
thus  be  cybviated.  It  is  also  planned  to  enlarge  the  water 
supply  by  building  dams  and  reservoirs.  After  these 
improvements  to  the  present  equipment  are  made,  Mr. 
E.sterly  expects  to  be  able  to  set  a  record  for  low  placer- 
mining  costs. 

The  Queen  of  Bronze  and  associated  properties  near 
Takilma,  Josephine  County,  have  been  operated  under 
lease  during  the  last  few  months,  and  a  number  of  car- 
loads of  good-grade  copper  ore  have  been  shipped  to  the 
Tacoma  smelter.  The  Blue  Ledge,  south  of  Jackson- 
ville, has  been  doing  some  extensive  development  work 
during  the  last  year  under  the  management  of  J.  A.  Hil- 
bert.  This  mine  had  a  more  or  less  regular  output  of 
ore,  amounting  usually  to  several  cars  per  month,  which 
was  also  shipped  to  the  Tacoma  smelter.  The  Beaver 
Portland  Cement  Co.'s  plant,  at  Gold  Hill,  in  Jack- 
son County,  is  preparing  to  resume  operations.  It  is 
reported  that  the  plant  will  soon  be  ready  for  business 
and  will  employ  about  one  hundred  men. 


Mining  in  Washington  in  1919 

WASHINGTON  STATE  CORRESPONDENCE 


THE  mineral  production  of  Washington,  which 
comes  from  small  mines  rather  than  large  low- 
grade  deposits  or  bonanzas,  was  in  1919  espe- 
cially susceptible  to  the  depression  in  the  metal  market 
which  existed  during  the  earlier  part  of  the  year.  Many 
of  the  mine  owners  contented  themselves  with  limited 
production  or  carried  on  development  work  witli  reduced 
crews.  The  shortage  of  skilled  miners  was  keenly  felt 
during  the  first  half  of  the  year  and  was  a  contributing 
factor  in  limiting  production.  Later  in  the  year  a  pro- 
nounced change  was  evident.  The  improved  copper  and 
silver  markets  and  a  more  plentiful  supply  of  labor 
re.;ulted  in  a  renewal  of  mining  activity  on  an  optimistic 
basis.  The  results  of  this  awakening  will  not  be  as 
apparent  in  the  production  figures  for  1919  as  in  those 
for  1920. 

Production  in  1917  and  1918 

According  to  the  U.  S.  Geological  Survey  there 
were  136  producers,  who  mined  172,119  tons  of  ore, 
of  a  value  of  $2,289,285,  in  I9I7.  In  1918,  there  were 
84  producers,  who  mined  138,911  tons  of  ore,  of  an 
aggregate  value  of  $1,467,421.  The  total  production  in 
1918  was  14,737  fine  oz.  gold,  310,093  oz.  silver,  1,922,406 


lb.  coppsr,  5,271,815  lb.  lead,  and  38.873  lb.  recoverable 
zinc. 

The  principal  production  for  1919  came  from  the 
northern  tier  of  counties  bordering  the  International 
Boundary  line  from  Idaho  to  the  Cascades.  The  ores 
were  treated  at  the  Tacoma,  Trail  and  Northport  smelt- 
ers. The  Northport  smelter  was  closed  for  several 
months  during  the  fall,  on  account  of  the  miners'  strike 
in  the  Coeur  d'Alene  region,  from  which  Northport 
draws  considerable  ore.  During  the  year  work  was 
started  in  a  lead  drossing  plant  at  the  smelter. 

Stevens  and  Ferry  Counties 

The  Loon  Lake  Copper  mine,  in  Stevens  County,  has 
become  a  steady  producer  since  the  completion  of  a  100- 
ton  all-flotation  mill,  which  has  proved  a  decided  suc- 
cess. Ore  is  being  stopped  between  the  300  and  500-ft. 
levels.  The  United  Silver-Copper  (formerly  the  United 
Copper),  the  largest  metal  mine  in  the  state,  produced 
steadily  throughout  1919.  Output  during  the  early 
part  of  the  year  was  handicapped  by  labor  shortage,  but 
this  condition  has  been  largely  overcome.  A  modern 
bunkhouse  and  twelve  attractive  cottages  have  just  been 
completed  at  the  camp.    The  Bead  Lake  Gold-Copper  M. 
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Co.,  in  the  Newport  district  of  Pend  Oreille  County, 
has  purchased  the  adjoining  Conquest  property,  ,on 
which  it  purposes  to  erect  a  100-ton  concentrator,  the 
machinery  for  which  is  now  on  the  ground. 

An  unsatisfactory  lead  market  and  the  inability  to 
ship  lead  ore  across  the  Canadian  line  to  the  Trail 
Smeltery  forced  a  curtailment  in  the  Electric  Point 
mine  near  Northport.  Several  small  shipments  were 
made  to  the  United  States  Smelting  Co.'s  plant  at  Mid- 
vale,  Utah.  A  crew  of  twenty-five  men  was  employed 
during  the  year,  mostly  on  development  work.  Electric 
Point  is  expected  to  resume  regular  production  during 
1920. 

Northport  and  Deer  Trail  Districts 

Scattering  shipments  were  made  from  the  several 
small  properties  in  the  Northport  district  and  consider- 
able exploration  work  was  performed.  If  the  results  of 
the  present  development  work  meet  expectations,  it  is 
possible  that  one  or  two  mills  will  be  erected  during 
the  coming  year.  The  Deer  Trail  district,  in  Stevens 
County,  shipped  small  tonnages  of  copper  ore  from  the 
Reardon  mine  and  silver  ore  from  the  Deer  Trail  mine. 
Some  properties  near  the  southern  end  of  Stevens 
County  are  being  opened;  the  0-lo-lim  made  several 
shipments  of  high-grade  ore. 

Republic  and  Nespelem  Districts 
Four  mines  were  producing  limited  tonnages  of  silice- 
ous gold  ores  from  the  Republic  district  until  a  miners' 
strike  during  October  closed  the  camp  temporarily.  A 
large  tonnage  of  low-grade  ores  still  awaits  the  coming 
of  a  process  for  treatment  on  the  ground.  At  present 
the  ore  is  shipped  crude  to  smelteries  that  desire  silice- 
ous ores  for  fluxing  purposes.  The  old  Republic  mine 
was  sold  at  sheriff's  sale  on  Nov.  22.  At  Danville,  the 
Chetterboy  and  the  Le  Fleur  Mountain  M.  Co.  operated 
during  the  latter  part  of  the  year  and  made  small 
shipments. 

f  In  the  Nespelem  district  of  southern  Ferry  County 
the  Great  Metals  M.  and  M.  Co.  operated  a  50-ton  con- 
centrator m.ost  of  the  year.  Its  ores  were  drawn  from 
five  neighboring  silver  properties  and  from  dumps  left 
years  ago  by  miners  seeking  only  the  higher-grade  ores. 
Recently  the  Panama  and  the  Apache  have  made  ship- 
ments of  high-grade  silver  ore  to  Tacoma. 

Okanogan  County  and  the  Cascades 
The  Oroville-Nighthawk  district,  in  northern  Okan- 
ogan County,  exhibited  pronounced  activity  during  the 
latter  half  of  1913.  The  Four  Metals  M.  &  M.  Co.  com- 
pleted a  50-ton  mill  and  is  developing  a  vein  carrying 
good  values  in  silver  and  lead.  The  Pyrargyrite  Mining 
Co.  is  building  a  75-ton  mill  to  treat  ores  from  the  Ruby 
mine.  The  Kaaba  Mines  Co.  is  installing  larger  hoist- 
ing and  mining  machinery  and  is  planning  extensive 
production ;  the  ores  v/ill  be  treated  in  the  Bender  mill 
at  Nighthawk.  A  Riblet  aerial  tramway  two  miles  long 
was  completed  from  Palmer  Lake  to  the  Copper  World 
Extension  mine,  and  a  good  tonnage  of  low-grade  ore 
was  developed  in  the  mine. 

The  Conconully  district  made  no  production  of  note 
during  1919,  but  under  the  incentive  of  high  silver 
prices  more  energy  has  been  shown  recently  and  a  pro- 
duction may  be  expected  during  1920.  In  the  Peshastin, 
Swauk,  and  Chelan  districts  only  a  small  amount  of 
mining  took  place,  the  owners  being  content  to  await 
more  favorable  mining  conditions. 

Last  spring,  when  the  price  of  copper  fell  very  low. 


the  Sunset  Copper  mine,  at  Index,  closed  its  mill  and 
reduced  its  mine  force  to  a  development  crew.  During 
October  the  mine  and  mill  were  reopened,  and  shipments 
are  now  being  made  steadily  to  the  Tacoma  smelter. 
At  the  Copper  Bell  property,  below  Index,  the  new  own- 
ers, the  Western  Copper  Mining  Co.,  of  New  York,  are 
planning  to  develop  an  orebody  discovered  in  1908  by 
diamond  drilling.  The  Boundary  Red  Mountain  mine, 
in  Whatcom  County,  which  until  a  year  ago  was  a  steady 
producer  of  gold,  has  reopened.  The  Lone  Jack  mine, 
in  the  Mount  Baker  district,  a  former  well-known  pro- 
ducer, has  reopened  after  several  years  of  idleness. 

Numerous  prospects  scattered  through  the  Cascades 
are  being  opened  and  explored.  A  road  to  be  built  early 
in  the  spring,  to  develop  the  Seattle  municipal  power 
project  on  the  upper  Skagit  River,  will  afford  trans- 
portation to  an  area  containing  some  promising  pros- 
pects. Prospecting  for  manganese  continued  in  the 
Olympic  Mountains. 

The  Tacoma  smelter  operated  throughout  1919,  its 
ores  coming  mainly  from  Alaska,  British  Columbia, 
Washington,  Oregon,  and  South  America. 

Stevens  County  is  the  center  of  the  magnesite  indus- 
try in  Washington.  In  the  early  part  of  the  year  mag- 
nesite mining  operations  near  Valley  and  Chewelah 
were  at  a  standstill,  as  there  appeared  to  be  a  general 
impression  among  Eastern  consumers  of  dead-burned 
magnesite  that  importations  from  Austria  would  be 
started,  and,  in  the  absence  of  a  tariff,  believing  that 
the  Washington  producers  could  not  compete  with  the 
Austrian  producers,  they  held  off  entering  into  new 
contracts. 

Later  it  became  apparent  that,  irrespective  of  the 
duty,  the  unsettled  conditions  in  Europe  did  not  permit 
of  extensive  exportations,  and  the  Eastern  consumers 
found  themselves  facing  depleted  stocks  and  the  neces- 
sity of  immediately  covering  their  requirements.  This 
they  proceeded  to  do,  with  the  result  that  the  Washing- 
ton producers  are  now  operating  to  the  limit  of  their 
shipping  ability.  This,  incidentally,  has  been  somewhat 
less  than  their  production  ability,  owing  to  the  shortage 
of  cars. 

At  present  a  large  proportion  of  the  dead-burned 
magnesite  used  in  the  United  States  is  being  supplied  by 
the  Washington  producers,  the  California  producers 
being  called  upon  to  furnish  the  requirements  of  the 
flooring   and   stucco  trade, 

Magnesite  Reserves  Ample 
Practically  all  of  the  facts  pertaining  to  the  produc- 
tion of  dead-burned  magnesite  have  been  brought  out. 
It  is  now  generally  known  that  domestic  producers  can 
produce  more  dead-burned  magnesite  than  is  required 
by  the  refractory  industry  of  the  country;  that  the 
quality  is  eminently  satisfactory,  and  that  there  are 
ample  reserves  to  assure  the  continuance  of  the  industrj' 
for  probably  twenty  years  or  longer,  and  that  these 
same  remarks  apply  in  a  way  to  the  caustic  burned  mag- 
nesia for  the  flooring  and  s  tucco  trade. 

The  annual  Mining  Convention  at  Spokane  was 
abandoned,  and  mining  men  co-operated  with  the  con- 
ventions held  at  Vancouver  and  Nelson.  Spokane  min- 
ing men  will  ask  for  the  1920  session  of  the  American 
Mining  Congress.  There  was  activity  in  the  coastal 
region  in  petroleum  prospecting,  the  Canada  Oil  & 
Venture  Co.  letting  a  contract  for  a  well  near  Enter- 
prise and  the  King  Oil  Co.  beginning  operations  near 
Queets  River. 
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The  Southeast  ^Missouri  Lead  District 

In  1919  . 


By  H.  a.  Wheeler,  E.  M. 

Wiittpn   exclusively    for    The  Journal 


THE  1919  production  of  pig  lead  from  the  South- 
eastern or  Disseminated  lead  belt  of  Missouri 
aggrfi^jates  about  153,300  tons,  in  which  the 
December  output  is  estimated.  This  is  a  shrinkage  of 
about  9  per  cent  below  the  1918  output  and  about  22 
per  cent  below  that  of  1917,  the  record  year.  Though 
this  (*3cliiie  is  partly  caused  by  working  lower-grade 
ores,  "it  is  mainly  due  to  the  restrictions  caused  by  the 
unsatisfactory  demand  and  low  prices  that  prevailed 
during  the  most  of  tJie  year.  In  fact,  it  was  only  during 
the  last  four  months  of  1919  that  the  market  was  ren- 
dered attractive  through  better  prices  and  the  final 
working  off  of  the  excess  stocks  that  had  rapidly  accu- 
mulated after  the  close  of  the  war.  The  6c.  to  8c. 
market  that  has  recently  prevailed  would  have  been 
profitable  and  would  have  stimulated  a  large  output  in 
pre-war  times ;  but  under  the  present  excessively  high 
costs  for  labor  and  supplies,  it  is  no  more  profitable  than 
a  4c.  to  5c.  market  under  normal  conditions,  which 
yields  only  a  moderate  to  fair  profit. 

Lower-Grade  Material  Now  Main  Dependence 

It  is  doubtful,  however,  if  this  district  will  again 
equal  the  1917  output  of  198,000  tons,  when  the  abnor- 
mally high  market  and  scarcity  of  lead  stimulated 
marked  activity.  For  the  seven  large  mills  (3,000  to 
6,000  ton's  daily  capacity)  in  St.  Francois  County, 
which  supplies  90  to  98  per  cent  of  the  output,  put  such 
a  pressure  on  the  old  mines,  that  considerably  lower- 
grades  have  to  be  worked,  and  the  ability  to  select  only 
the  richer  portion  of  the  ore-bodies,  as  was  done  when 
the  mills  were  smaller,  is  now  a  thing  of  the  past.  The 
orebodies  that  have  been  discovered  in  recent  years 
have  not  been  as  rich  as  in  the  earlier  history  of  the 
district,  and  this  must  be  the  general  tendency  in  the 
future,  if  the  adjoining  Washington  County  fails  to 
yield,  in  depth  similar  large  disseminated  orebodies 
below  its  much  more  numerous  and  richer  shallow 
deposits.  As  Washington  County  has  scarcely  been 
prospected  with  the  diamond  drill,  by  means  of  which 
the  discoveries  and  developments  of  the  disseminated 
belt  are  carried  on,  it  is  not  impossible  that  it  will  at 
least  equal,  if  not  exceed,  the  output  of  St.  Francois 
within  the  next  ten  years,  when  it  has  been  as  thor- 
oughly drilled  as  St.  Francois  County. 

The  occurrence  of  shallow  lead  has  always  been  the 
guiding  star — and  a  very  reliable  one — in  St.  Francois 
and  Madison  counties,  and  though  the  drilling  will  have 
to  be  deeper,  or  to  500  to  1,200  ft.  in  Washington  County, 
to  reach  the  same  100-  to  600-ft.  productive  horizons  of 
St.  Francois  and  Madison  counties,  it  may  eventually 
become  the  banner  county  when  the  present  operators 
have  the  nerve  to  face  1,000-ft.  drilling.  The  drilling  in 
St.  Francois  and  Madison  counties  is  so  shallow  and 
exceptionally  favorable  that  it  has  discouraged  the 
present  operators  from  facing  the  higher  costs  in  Wash- 
ington County.  When  drilling  can  be  carried  on  for  30c. 
to  75c.  per  ft.,  the  Washington  County  costs  of  $1.25  to 
$2.25  per  ft.  look  excessively  high,  yet  the  latter  figure 
is  ^much  below  the  usual  expense  for  similar  work  in 
most  mining  districts.    Washington  County  is  therefore 


far  more  likely  to  be  opened  up  by  outside  interests, 
which  will  be  attracted  by  the  low  cost  of  land,  $10  to 
$50  per  acre,  as  against  $100  to  $1,000  in  St.  Francois 
County  and  the  highly  -promising  evidence  of  much 
richer  and  much  more  extensive  shallow  deposits. 

Increase  in  Production  in   1920  Expected 

Under  the  present  great  activity  in  building,  which 
is  likely  to  continue  for  several  years  to  make  up  for 
the  greit  shortage  caused  by  the  war,  the  future  looks 
most  promising  to  the  Missouri  lead  interests,  and  1920 
is  likely  to  see  a  marked  increase  in  production  in  the 
disseminated  lead  belt,  although  the  former  usual 
annual  increase  of  10  per  cent  in  the  output  that  con- 
tinued for  so  many  years  in  this  district  is  not  likely 
to  be  repeated. 

If  the  lead  market  continues  to  advance  in  a  healthy 
manner,  which  now  seem.s  probable,  considerable  pros- 
pecting will  probably  be  started  next  spring,  especially 
by  outside  operators,  unless  checked  by  a  similar  out- 
rageous ruling  by  the  Missouri  Banking  Department 
that  has  been  rendered  against  oil  companies.  The  Sec- 
retary of  State  refuses  to  give  a  charter  to  an  oil-pros- 
pecting company  under  the  supposed  protection  that  a 
ridiculous  "blue-sky"  law  would  render  to  innocent 
lambs,  iDiless  it  has  production.  As  the  large  profits  in 
either  oil  or  mining  are  made  by  the  nervy  investors 
who  are  willing  to  risk  their  money  in  searching  for 
new  discoveries,  under  this  rating  Missourians  are 
barred  from  a  home  charter  in  seeking  the  most  profit- 
able kind  of  all  investments.  Yet  the  ruling  actually 
gives  no  protection  whatever  to  the  ignorant  non-investi- 
gating victims  of  shyster  stock  companies,  as  on  buying 
up  some  old,  cheap  "stripper,"  or  nearly  exhausted  oil 
wells,  they  are  then  given  a  charter  under  which  they 
can  fleece  the  innocent  "through  the  protection  of  the 
blue-sky  Imo." 

St.\te  Regulations  Hamper  Enterprise 

As  the  perpetuation  of  the  mining  and  oil  industries 
is  absolutely  dependent  on  new  discoveries,  which  are 
usually  extremely  profitable  if  successful,  the  State  of 
Missouri  is  now  endeavoring  to  assassinate  the  oil  busi- 
ness, and  if  its  non-discriminating  decision  is  logically 
extended,  it  would  also  eliminate  all  prospecting  for 
new  mines  by  enterprising  prospectors  who  do  not 
already  possess  production.  That  such  a  short-sighted 
policy  should  be  tolerated  in  one  of  the  greatest  and 
most  successful  mining  states  in  the  country  is  astound- 
ing; for  all  mines  and  oil  wells  sooner  or  later  are 
exhausted,  and  unless  prospectors  are  encouraged  to 
risk  some  of  their  capital  in  searching  for  new  deposits 
of  ore  or  oil,  these  two  basic  industries  will  become 
extinct. 

The  banks  of  Missouri  have  shown  a  most  healthy, 
successful  growth  in  number  and  size,  and  the  State 
Banking  Department  have  had  no  trouble  in  weeding  out 
the  undesirables ;  yet  in  refusing  a  charter  to  an  oil 
prospecting  company  the  authorities,  under  the  regula- 
tions, demonstrate  that  they  are  incapable  of  discrim- 
ination, and  refuse  to  permit  the  citizens  of  the  district 
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to  enjoy  the  huge  profits  that  oil  prospecting  companies 
often  attain,  and  in  which  the  chances  of  success  are 
often  50  to  75  per  cent  when  based  on  good  geologic 
structure. 

Geology  of  the  District 

The  Southeastern  or  disseminated  lead  belt  derives  its 
ore  from  the  base  of  the  "Bonne  Terre"  limestone,  a 
magnesian,  somewhat  shaly  limestone  that  occurs  at  the 
base  of  the  third  magnesian  limestone  of  the  old  Mis- 
souri classification.  The  age  of  this  limestone  is  prob- 
ably Cambrian,  or  extremely  old,  and  it  outcrops  a  few 
miles  to  the  south  and  east  of  the  present  activities  in 
St.  Francois  County  against  the  Archean  granites  and 
prophyries.  On  the  North,  it  plunges  under  the  over- 
lying Silurian  formations  at  a  rapid  rate,  but  to  the 
west  it  dips  so  slowly  as  to  suggest  quite  a  possible 
Western  extension  without  meeting  with  e.xcessive  depth, 
and  in  this  direction  the  invaluable  guide  of  shallow  lead 
deposits  continue  for  over  thirty  miles.  The  future  ex- 
tension of  this  district  undoubtedly  lies  to  the  west,  or 
in  Washington  County,  where  thorough  prospecting 
with  the  drill  is  likely  to  be  crowned  with  success,  judg- 
ing by  the  intimate  association  of  shallow  lead  with  the 
deeper  disseminated  orebodies  that  prevail  in  St. 
Francois  and  Madison  Counties,  where  more  than  25,000 
holes  have  been  drilled  during  the  last  fifty  years. 

St.  Francois  County  to  date  has  been  the  heart  of  the 
large,  low-grade  disseminated  orebodies,  which  were 
first  opened  at  Bonne  Terre  about  sixty-five  years  ago, 
and  the  county  still  has  the  oldest  and  largest  mine, 
although  for  the  last  twenty  years  the  Flat  River  dis- 
trict has  been  the  largest  producer.  The  more  recent 
developments  have  been  to  the  west,  in  the  Mitchell, 
Hunt,  and  Leadwood  ore  bodies,  the  last  being  almost 
on  the  Washington  County  line.  The  adjoining  Madison 
County,  on  the  south,  has  also  been  an  active  producer 
of  disseminated  lead,  but  never  to  a  greater  extent  than 
5,000  to  15,000  tons  annually,  as  the  orebodies  are  less 
numerous  and  much  smaller  and  poorer,  usually  occur- 
ring in  local  limestone  basins  close  to  the  outcropping 
porphyries  and  granite. 

Jefferson  County  a  Virgin   Field 

Jefferson  County,  which  lies  immediately  north  of  St. 
Francois  County,  has  scarcely  been  touched  with  the 
diamond  drill,  and  though  it  has  some  shallow  lead 
deposits,  the  Bonne  Terre  limestone  occurs  at  1,000  to 
2,000  ft.  Washington  County  adjoins  St.  Francois 
County  on  the  west,  and  some  disseminated  lead  has 
been  found  in  the  few  holes  that  have  thus  far  been 
drilled,  but  not  as  yet  in  large  amounts.  But  as  the 
shallow  lead  deposits  are  much  more  numerous  and 
richer  than  in  St.  Francois  County,  it  has  the  earmarks 
of  ultimately  becoming  an  important  producer  of  deep 
lead  at  600  to  1,200  ft.,  when  it  has  been  as  thoroughly 
drilled  as  have  Madison  and  St.  Francois  counties. 

Whether  Franklin  County,  which  adjoins  Washington 
County  on  the  north,  will  ever  develop  into  a  producer 
of  disseminated  lead,  is  highly  speculative.  Though  it 
has  numerous  fissure  veins  that  contain  pay  streaks  of 
one  to  twenty  inches  of  galena,  they  seldom  pay  at  a 
greater  depth  than  100  to  150  ft.  It  has  never  been  a 
large  producer,  and  the  Bonne  Terre  limestone  occurs  at 
a  depth  of  1,200  to  2,000  ft. 

**  Tljie  district  at  present  is  under  considerable  restric- 
tion, as  the  Leadwood  mine  and  mill  of  the  St.  Joe  Co. 


have  been  shut  down  since  last  spring,  and  the  Federal 
Lead  Co.  is  not  operating  its  new  No.  4  mill  (4,000 
tons).  No  prospecting  is  going  on  with  the  diamond 
drill  at  present,  in  harmony  with  the  usual  custom  of 
shutting  down  for  the  winter,  and  last  summer  drilling 
was  far  less  active  than  usual.  Each  of  the  companies 
usually  operates  from  five  to  twenty  diamond  drills  for 
eight  to  ten  months  each  year,  and  next  spring  is  likely 
to  see  them  all  in  operation  again — partly  in  prospect- 
ing for  new  orebodies  and  partly  in  extending  present 
orebodies. 

Mechanical  Haulage  Displacing  Mules 

The  costly  underground  tramming  with  mules  is  being 
displaced  throughout  the  district  by  mechanical  haulage, 
in  which  air  locomotives,  gasoline  engines,  and  trolley 
motors  are  employed.  The  heavy  expense  of  hand  shovel- 
ing is  also  slowly  being  displaced,  where  the  stopes  are 
sufficiently  large,  by  Keystone,  Thew  and  Myers-Whaley 
loading  machincb. 

Considering  the  times,  labor  conditions  were  fairly 
satisfactory  during  1919,  and  no  strikes  of  serious  im- 
portance occurred.  The  miners  made  a  threat  last  fall 
to  secure  excessive  wages,  and  selected  the  Federal 
Mines  as  their  starting  point.  But  they  were  fore- 
stalled by  the  management  closing  down  the  mines 
before  they  struck,  and,  after  being  idle  for  two  weeks, 
they  were  glad  to  return  under  their  former  wages. 
The  miners'  union  has  never  been  strong  in  that  dis- 
trict since  its  severe  defeat  by  the  old  Central  Lead  Co., 
although  the  experience  was  costly  to  that  company ;  but 
under  the  universal  unrest  that  has  attacked  the  labor 
world,  the  union  enjoyed  a  growth  early  in  1919  that 
threatened  considerable  trouble.  By  closing  down  the 
Leadwood  mine  and  the  Herculaneum  smelter  of  the  St. 
Joe  Lead  Co.  last  spring,  it  gave  the  workers  such  a 
chill  that  it  checked  the  growth  of  the  movement,  and 
today  it  is  not  formidable. 

Wage  Advances 

Wages  were  advanced  twice  during  1919,  and  are  now 
at  the  zenith  stage  that  prevailed  during  the  war  when 
lead  advanced  to  10c.  to  12c.  Though  there  are  ample 
men  today  to  carry  on  the  more  or  less  restricted  work, 
there  will  be  a  shortage  next  spring,  when  the  drilling 
season  opens  and  greater  activity  is  likely  to  prevail. 

The  closing  down  of  the  Illinois  Southern  R.R.  by  its 
receiver,  and  the  fact  that  it  is  ofi'ered  for  sale,  with  a 
prospect  that  it  will  be  junked,  is  a  serious  matter  for 
the  district,  as  this  road  gave  a  short,  direct  inlet  to 
the  southern  Illinois  coal  fields.  If  this  road  should  be 
permanently  abandoned,  it  would  leave  the  M.  R.  &  B. 
T.  R.R.,  which  is  owned  by  the  St.  Joe  Co.,  as  the  only 
outlet  for  the  St.  Francois  County  mines.  The  monopoly 
of  this  district,  which  the  latter  road  enjoyed  for  many 
years  until  John  R.  Walsh  extended  his  Illinois  Southern 
line  into  the  heart  of  the  district  at  Flat  River,  will  be 
a  misfortune,  although  the  road  has  given  good  service 
at  not  excessive  cost. 

d  St.  Francois  County 

The  St.  Joe  Lead  Co.  closed  down  its  large  Leadwood 
mine  and  mill  last  spring,  as  unionism  was  developing 
at  that  plant  to  a  dangerous  extent,  and  increased  its 
forces  at  the  old  pioneer  mine  at  Bonne  Terre  and  its 
Flat' River  shafts  to  such  an  extent  that  it  almost 
equaled  its  1918  output.  The  smelter  ^t  Herculaneum 
was  also  closed  down  for  the  same  reason  last  spring, 
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and  many  changes  and  improvements  were  made  in  the 
j'interim,  but  it  started  up  again  last  fall.  While  shut 
down  the  concertates  were  shipped  to  the  Federal 
smelter,  at  Alton,  111.,  for  treatment. 

The  new  No.  16  shaft  at  the  Doe  Run  mill  was  com- 
pleted last  year,  which  will  greatly  facilitate  moving  the 
ore  from  the  Flat  River  mines  to  this  mill.  This  shaft 
is  650  ft.  deep,  being  bottomed  in  the  underlying  sand- 
stone. Six  shafts  were  operated  in  1919,  the  No.  1,  at 
Bonne  Terre;  the  Crawley,  Red  Onion,  and  Nos.  1  and 
16  Doe  Run,  at  Flat  River,  and  the  Mitchell,  near  St. 
Francois.  The  Mitchell  shaft  produced  some  rich  ore, 
running  10  per  cent  or  better,  yet  this  mine  is  one  of 
the  driest  in  the  district,  having  practically  no  water, 
whereas  usually  the  richest  orebodies  are  associated 
with  heavy  water  (1,000  to  3,000  gal.  per  min.).  This 
mine  is  also  noteworthy  in  having  little  or  no  sandstone 
under  the  lead  bearing  Bonne  Terre  limestone,  and  the 
latter  rests  on  the  Archean  granite,  as  at  the  old  mine 
at  Doe  Run. 

A  new  orebody  -was  discovered  near  the  old  Doe  Run 
mine,  which  is  now  being  developed  by  further  diamond 
drilling.  The  new  tailings  stacker,  by  means  of  an  end- 
less belt  about  1,000  ft.  long,  is  working  successfully  at 
the  Bonne  Terre  mill,  with  marked  economy,  as  it  does 
away  with  the  former  practice  of  hauling  the  chats,  or 
tailings,  two  miles  by  an  expensive  train  service,  with  a 
large  gang  of  shovelers  on  the  dump  to  spread  the  tail- 
ings. The  rapid  growth  of  the  huge  tailing  piles  in  this 
district,  which  are  now  the  most  conspicuous  "buttes" 
in  this  hilly  country,  emphasizes  the  importance  of 
actively  seeking  new  orebodies  to  replace  the  rapid 
exhaustion  that  is  now  going  on  in  the  old  mines. 

The  stock  of  this  country  is  now  listed  on  the  "Big 
Board,"  or  the  New  York  Stock  Exchange,  and  it  is  the 
first  Missouri  mine  to  be  taken  from  the  curb  market. 
This  company  continues  to  be  the  predominant  producer 
of  the  district,  besides  being  the  oldest.  It  continued 
paying  dividends  last  year,  and  has  now  cleaned  up  all 
its  floating  indebtedness,  except  some  longtime  bonds 
on  its  highly  profitable,  well-managed  M.  R.  &  B.  T. 
R.R.,  which  again  has  a  complete  monopoly  of  the  trans- 
portation of  the  district. 

The  Federal  Lead  Co.,  the  Missouri  property  of  the 
Guggenheim  interests,  is  the  second  largest  producer  of 
the  district,  but  through  shutting  down  its  new  Elvins 
mill  (No.  4,  4,000  tons),  last  March,  it  failed  to  attain 
the  lead  output  of  1918.  The  Elvins  shaft,  which  is 
on  the  Western  side  of  the  old  Central  Lead  property, 
was  operated,  however,  and  produced  as  high  as  3,000 
tons  of  ore  per  day  of  sixteen  hours.  The  ore  was 
hauled  over  its  own  Lead  R.R.  to  the  No.  3  mill,  of  6,000 
tons  capacity.  The  Nos.  5,  6,  and  11  shafts  were  closed 
down  early  in  1919,  and  only  Nos.  9  and  12  shafts  were 
operated  thereafter.  The  concentrates  are  shipped  to 
its  large  smelter  at  Alton,  111.,  where  the  ore  is  roasted 
twice  in  a  combination  of  the  Dwight  sintering  furnace 
and  pots,  using  air  blast  in  both  cases. 

The  National  Lead  Co.  and  the  Desloge  Lead  Co.,  each 
operating  a  mill  of  about  3,000  tons  capacity,  produced 
about  the  same  tonnage  as  in  1918  and  ran  throughout 
1919  at  full  capacity. 

The  Baker  Lead  Co.'s  mine,  formerly  the  Jake  Day 
property,  was  not  operated  in  1919,  as  it  does  not  own  a 
mill  and  has  to  ship  its  ore  to  the  National  mill  for 
treatment,  at  a  heavy  expense  for  freight  and  milling. 
This  has  been  a  rich,  profitable  mine,  despite  having 
been  frequently  turned  down  by  the  old  operating  com- 


panies before  it  was  acquired  by  its  present  Boston 
owTiers.  It  produced  ore  that  by  actual  sampling  and 
assay  ran  from  8  to  12  per  cent  in  lead  for  several  years. 
Though  it  operates  under  the  bed  of  Big  River,  where 
the  richest  ore  was  found,  it  was  not  troubled  with 
excessive  water. 

The  Boston-Elvins  property,  formerly  the  Jones  tract, 
at  Elvins,  was  idle  throughout  1919  and  may  be 
abandoned.  Although  it  was  claimed  to  be  phenomen- 
ally rich,  the  shaft  failed  to  find  the  profitable  orebody 
that  the  diamond  drill  records  were  said  to  show,  and 
an  acrimonious  lawsuit  is  likely  to  result.  The  shaft  is 
one  of  the  deepest  in  the  district,  or  about  600  ft.  As 
the  water  was  very  heavy,  and  several  costly  accidents 
occurred  to  the  pumps,  the  outlay  in  sinking  this  "pros- 
pect" shaft  was  excessive.  The  fee  to  this  unusually 
small  tract,  which  contains  only  forty  acres,  was  pur- 
chased at  the  rate  of  $2,500  an  acre,  and  the  drill  records 
are  reported  to  have  shown  a  very  rich  orebody. 

Madison  CouNX-i 

The  famous  old  Mine  La  Motte  property,  near  Fred- 
ericktown,  which  has  been  a  lead  producer  for  two  cen- 
turies, was  closed  down  throughout  1919  and  is  in  litiga- 
tion. When  owned,  over  a  decade  ago,  by  Rowland 
Hazard,  of  Rhode  Island,  it  was  a  steady,  profitable  pro- 
ducer of  about  3,000  tons  of  pig  lead  annually,  and  was 
a  complete  unit,  with  a  150-ton  mill  and  its  own  smelter. 
Since  then  it  has  been  under  several  ownerships,  and 
has  had  a  checkered  career. 

The  Catherine  Lead  mine,  at  Fredericktowii,  was 
operated  on  a  small  scale  by  lessees,  who  sold  their  con- 
centrates on  the  public  market.  It  was  formerly  leased 
on  a  royalty  basis  by  the  Federal  Lead  Co.,  and  the 
main  orebody  seems  to  be  about  worked  out.  As  is 
usual  with  all  the  Madison  County  mines,  there  was  little 
water  to  impede  operations.  The  orebody  is  shallow,  80 
to  150  ft.,  but  not  very  rich  or  large. 

The  Missouri  Cobalt  Co.'s  mine  at  Fredericktown  was 
operated  all  through  1919  for  its  "sulphides,"  or  mixed 
iron,  copper,  nickel,  cobalt,  and  lead  sulphides.  This 
was  formerly  the  North  American  property  and  was 
operated  by  Columbus  (Ohio)  interests,  who  produced 
2,000  to  3,000  tons  of  lead  annually  until  the  lead  ore- 
body  was  about  exhausted.  Later  they  began  working 
the  adjacent  "sulphides"  for  copper,  nickel,  and  cobalt, 
and  built  an  expensive  smelting  plant  at  the  mine,  but 
it  was  not  a  financial  success,  especially  after  the  open- 
ing of  the  Cobalt  deposits  at  Cobalt,  Canada.  As  the 
mixed  sulphides  run  about  5  per  cent  in  copper,  nickel, 
and  cobalt,  there  would  seem  to  be  ample  margin  for  a 
profitable  proposition  under  able  management.  The 
present  owners  are  Canadians,  who  tore  down  the  old 
plant  and  have  erected  a  new  smelter  that  follows  a  spe- 
cial process,  about  which  there  is  much  secretiveness. 
A  small  amount  of  lead  is  recovered  as  a  byproduct. 
The  sulphide  concentrates  are  shipped  to  an  acid  plant 
at  East  St.  Louis  for  roasting  into  sulphuric  acid,  and 
are  then  returned  to  the  mine  for  final  treatment,  after 
paying  double  freight  charges  on  a  108-mile  haul. 

Iron  County 

Iron  County,  which  adjoins  the  western  side  of  Madi- 
son County,  has  been  known  for  years  to  have  a  little 
disseminated  lead,  and  Pittsburgh  interests  attempted 
to  open  up  a  mine  on  Big  Creek  many  years  ago,  but 
without  success.  About  five  years  ago,  the  Federal  Lead 
Co.   did   considerable   drilling  at   Annapolis,    111    miles 
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south  of  St.  Louis,  on  the  main  line  of  the  Iron  Moun- 
tain R.R.,  with  considerable  encouragement,  but  allowed 
the  option  to  expire.  Two  years  ago,  the  Annapolis 
Lead  Co.,  of  St.  Louis,  secured  the  property,  and  after 
e-xtensive  drilling,  the  company  has  developed  an  ore- 
body  at  a  depth  of  300  to  500  ft.  that  is  said  to  exceed 
thirty  acres.  The  orebody  occurs,  as  usual,  at  the  base 
of  the  Bonne  Terre  limestone,  and  the  latter  occupied 
a  local,  small  basin  amid  hills  of  porphyry.  A  spur 
three-quarters  of  a  mile  long  has  just  been  completed 
to  the  property  from  the  Iron  Mountain  R.R.,  and  ar 
rangements  are  now  being  made  to  sink  a  three  com- 
partment shaft  to  500  ft.  and  erect  the  first  milling 
unit,  with  three  Hancock  jigs,  a  rock  house,  a  picking 
department,  and  the  requisite  power  plant.  The  com- 
pany owns  640  acres  in  fee  and  has  options  on  2,500 


acres  additional.  It  is  capitalized  for  $2,500,000,  and 
has  just  been  financed  in  St.  Louis.  Systematic  devel- 
opment will  continue,  and  efforts  will  be  made  to  start 
ore  production  by  the  end  of  1920. 

Outlying  Counties 

Very  little  work  was  done  in  the  outlying  counties  of 
Washington,  Jefferson,  and  Franklin  in  1919,  and  only 
in  the  shallow  diggings  or  "gopher  holes."  The  "tiff," 
or  barite,  diggers  were  active  in  Washington  County, 
under  the  stimulus  of  exceptionally  high  prices,  and 
more  or  less  "chunk,"  or  float,  lead  is  found  in  the  shal- 
low (2  to  10  ft.)  "tiff"  diggings.  Limited  work  was 
done  on  three  of  the  vein  mines  in  Franklin  County,  but 
these  fissure  veins  have  never  been  important  tonnage 
producers. 


Lead  and  Zinc  in  the  Joplin  District 


By  Jesse  A.  Zook 

Written   exclusively    for    The   Journal 


DURING  the  greater  part  of  1919  the  Joplin  dis- 
trict lead  and  zinc  smeltermen  encountered  a 
lessening  supply  of  cars  for  ore  shipments, 
resulting  in  advance  pajTnents  on  ore  stored  at  the 
mines.  It  has  been  impossible  to  ship  enough  ore  to 
establish  a  reserve  supply  at  the  smelters.  In  addition, 
a  large  reserve  was  in  transit,  many  times  sidetracked 
at  some  obscure  siding,  occasioned  by  the  inefficiency  of 
transportation  service.  In  November  shipping  facili- 
ties were  slightly  relieved  by  the  use  of  coal  cars,  not 
in  demand  during  the  strike  of  the  coal  miners.  At  the. 
same  time  it  was  learned  that  1,600  cars  were  held  for 
weeks  in  the  distilling  district  of  Kentucky  alone  for 


ORE  PRICES  IN  THE  JOPLIX   DISTRICT  FOR  TWELVE 
YEARS 


TABLE  I 

ORE  PB 

High 

1908 

$47.00 

1909 

55.00 

1910 

52.00 

1911 

51,00 

1912 

67.00 

1913 

59.00 

1914 

54  00 

1915 

138.90 

1915 

131.70 

1917 

101   95 

1918 

78  70 

1919 

57  60 

(Per  Ton  of  2,000  Lb.) 


Zinc  Ores 


.\verage 
$43.20 
41.08 
40.42 
39.90 
53.33 
42.26 
40.45 
79.30 
84.72 
67.70 
51,33 
42.95 


High 
$66.00 
60.50 
58.00 
64.00 
68.00 
58.00 
54  50 
80.00 
104.84 
135  50 
105  00 
89  00 


Lead  Ores 


Average 
$54.66 
54.56 
51.98 
56.76 
56.60 
52.52 
46  55 
55.08 
84.07 
98.00 
88.98 
65.20 


movement  of  liquor  with  the  ending  of  war-time  pro- 
hibition. The  large  tonnage  apparent  at  the  mines  forms 
a  corollary  with  restricted  transportation  that  leaves 
ore  stored  here  instead  of  at  the  smelters,  presenting 
an  analogous  situation  seeming  to  convert  a  reserve 
stock  into  a  surplus.  With  the  ore  that  is  paid  for 
delivered  to  the  smelters,  the  mine  resei"ve  would  be 
below  normal. 

Oklahoma  Able  to  Meet  Demands 

In  the  mining  camp?  of  Quapaw,  Hockerville,  St. 
Louis,  Picher,  Cardin,  Tar  River,  Douthat,  and  Com- 
merce, in  Ottawa  County,  Okla.,  production  was  neces- 
sarily restricted  in  adjusting  the  output  to  the  demand. 
Unlimited  demand  should  have  shown  an  increased 
rather  than  a  decreased  shipment.  It  was  noted  a  year 
age  that  this  area  would  probably  reach  its  zenith  by 


mid-year,  1919.  That  statement  was  based  on  an  unre- 
stricted output.  Though  it  has  receded  in  output  since 
June  30,  it  is  not  from  exhausted  reserves,  and  a  large 
demand  in  1920  will  create  a  responsive  activity  that 
will  carry  Ottawa  County  over  the  top  another  year. 
Husbanding    the    reserves,    together    with    systematic 


TABLE  11.     MONTHLY  A\'ERAGE  PRICES  OF  BLENDE,  CALAMINE. 
AND  LEAD  IN  1919,  IN  THE  JOPLIN  DISTRICT 

(Per  Ton  of  2,000  Lb.) 


January.  . . 
February.  . 

Mareh 

April 

May 

June 

July 

August.  .  .  , 
September. 
October. . . 
November . 
December.  . 

Year .... 


All    Zinc 

Blende 

Calamine 

Ores 

Lead 

$43.25 

$35.28 

$43.08 

$63.07 

41    02  ■ 

32  28 

41.03 

55.46 

4!    82 

31   04 

41.70 

58.37 

38   85 

26.25 

38.37 

59.33 

36   44 

23  03 

36.10 

55.47 

39   79 

24.47 

39  69 

58.95 

47   39 

28  88 

46.75 

63  24 

48   73 

30,73 

48.30 

63  94 

44   75 

28  63 

44  05 

65,42 

44   33 

33.44 

43  78 

77.52 

45   94 

33  31 

45  77 

86  59 

47.00 

34  00 

46.84 

85.00 

45.78 


66.20 


development,  places  this  mining  area  in  a  position  to 
meet  all  requirements  that  may  arise. 

With  the  gi'owth  of  the  mining  industry  around 
Treece,  Kansas,  and  west  of  Waco,  Cherokee  County, 
made  a  marked  improvement  in  production  of  both  zinc 
blende  and  lead  in  1919.  The  old  mines  around  Galena 
are  largely  abandoned,  with  only  occasional  small  opera- 
tions. 

Larger  Zinc  Blende  Output  Possible 

Compared  with  1918  Jasper  County,  Mo.,  shows  a 
decrease  of  approximately  40  per  cent  blende,  55  per 
cent  calamine,  65  per  cent  lead.  Aside  from  mills  oper- 
ating on  tailing,  or  engaged  in  custom  milling  for  pro- 
ducers of  small  quantities  of  ore,  not  a  half-dozen  mills 
were  regu'arly  operated  in  all  the  older  mining  sections 
of  the  county.  Several  small  mills  were  in  operation, 
milling  calamine  spasmodically,  in  the  vicinity  of  Duen- 
weg.  f  Over  a  dozen  mills  were  active  or  ready  for  oper- 
ation in  the  Waco  area,  when  the  strike  of  coal  miners 
put  them  out  of  the  running.  By  far  the  larger  part 
of  the  Jasper  County  production  is  from  the  mines  of 
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the  Waco  area,  with  Oronogo  following.  Development 
in  the  Waco  area  offers  promise  of  a  largely  increased 
1920  production  of  zinc  blende. 

Shipments  of  37.782  tons  of  zinc  calamine  in  1917, 
followed  by  22,836  tons  in  1918,  and  only  12,315  tons  in 
1919,  graphically  illustrate  the  story  of  the  decreased 
production  of  this  ore.  Dade  County,  a  heavy  producer 
in  1917,  has  no  report  for  1919.    All  other  calamine  pro- 

SHIPMENTS  OF  ZIN'C— BLENDE  AND  CALAMINE— AND  LEAD,  IN 
THE  JOPLIN  DISTRICT,   1919,  WITH  VALUES 


Oklahoma 
Ottawa  County 

Kansas 
Chi-Tokne  County . . 

Missouri 
.Taspor County.  . 
Newton  County... 
Lawrence  County. 
Greene  County  . . . 
Christian  County. 
Howell  County   .  .  . 

Totals  .    .  . 
Arkansas  (a) 


Blende, 
Lb. 


Calamine, 
Lb. 


Lead, 
Lb. 


Value 


688,125,350           86,360    86,896,1 10  $17,875,970 
155,489,210     30,513,740       4,824,830 


106,101,690 

4,203,390 

339,260 

741,320 


7,051,970 

15.539.330 

1,518,290 

115,880 
46,050 


13,014,570  2,787,350 

333,120  332,740 

28,870  31,000 

55,250  15,620 

1,720 

710 


111,385,650     24,271,520     13,431,810     $3,169,140 
48,800  242,760  112,180  .  8,340 


24,630,640  130,953,840  $25,878,280 
45,672,510   149,126,490     32,579.000 


1919Distriettotal8 955,049,020 

191 8  Distriet totals 944,227,450 

Increase ' 10,821,570     

Decrease 21,041,870     18,172,650      6,700,720 

(fj)  Ores  settled  for  by  Joplin  purchasing  agents.    Mr.  Dunlop,  of  the  U.  S. 

Oeological  Survey,  approximates  the  Arkansas  total  shipments  at  400  tons  blende 

and  carbonate  and  200  tons  lead. 

ducing  areas  were  alike  retarded  by  the  abridged 
demand,  including  Newton,  Greene,  Christian,  and 
Howell  counties. 

Prices 

Zinc  blende  opened  1919  with  a  basis  price  of  $50  per 
ton  of  60  per  cent  zinc  content,  premium,  and  $45  Prime 
Western,  steadily  declining  to  $37  premium  and  $35 
Prime  Western  the  second  week  of  May.  From  this  date 
premium  grades  received  only  $1  over  offerings  for 
Prime  Western,  and  subsequent  quotations  are  based  on 
the  latter  grade,  showing  advances  to  $55  for  the  third 
week  of  July,  descending  to  $42.50  at  the  end  of  Septem- 
ber, ascending  to  $47.50  at  the  end  of  November,  fol- 
lowed in  December  by  an  upward  metal  market  that  car- 
ried the  basis  price  up  to  $50  at  the  year  end. 

Zinc  calamine  declined  from  $35  basis  40  per  cent 
zinc,  in  January,  to  $22  in  the  third  week  of  June; 
advanced  to  $32  in  the  third  week  of  July,  declining  to 
$28  by  the  end  of  September,  advancing  to  $30  the  next 
week,  the  last-named  figure  continuing  to  the  end  of  the 
year. 

Lead,  with  a  start  of  $80,  basis  80  per  cent  lead, 
dropped  to  $50  at  the  end  of  February,  rose  to  $60  the 
ne.xt  week  and  continued  at  that  price  until  a  reaction 
to  $55  at  the  end  of  April,  lasting  four  weeks,  reverting 
to  $60,  gradually  advancing  to  $88  during  November, 
and  falling  back  to  $85  the  first  week  of  December. 


White  Lead  and  Oxides 
in  1919 

Written  exclusively   for   The  Journal 

FOLLOWING  the  decline  in  the  price  of  pig  lead 
during  December,  1918,  and  continued  weakness 
ut  the  opening  of  1919,  quotations  for  all  lead 
pigments  were  reduced  Ic.  per  lb.  on  Jan.  14.  From 
that  point  on  there  was  no  change  on  dry  pigments. 
Though  the  demand  for  paints  for  Government  work 
has  been  greatly  reduced,  the  loss  has  been  more  than 


offset  by  the  retiuirements  of  industrial  and  trade 
sources  engaged  in  work  entirely  distinct  from  th'at 
created  by  the  war. 

The  demand  for  dry  white  lead  from  large  consumers 
was  rather  slack  at  the  opening  of  1919,  because  of 
the  uncertainties  as  to  the  consuming  demand  for 
paints,  but  there  was  an  early  revival  of  confidence, 
and  the  ensuing  demand  was  so  large  throughout  the 
year  as  to  tax  the  abilities  of  corroders  to  make  de- 
liveries with  promptness.  The  opening  price  for  dry 
lead  was  10c.  per  lb.,  but  this  was  reduced  to  9c.  on 
Jan.  14,  and  remained  at  that  figure  up  to  the  close 
of    1919. 

The  outlook  for  a  large  consumption  of  white  lead 
in  oil  was  considered  rather  unfavorable  at  the  opening 
because  of  the  high  cost  of  all  paint  materials,  as 
well  as  of  labor.  In  view  of  this  fact  and  the  declining 
tendency  on  pig  lead,  corroders  were  disinclined  to  fill 
their  stocks  and  face  the  possible  loss  which  might  fol- 
low if  they  were  left  with  heavy  stocks  made  from 
high-cost  metal.  As  a  result,  corrosion  was  not  carried 
to  anything  like  capacity,  and  when  the  spring  demand 
proved  to  be  of  far  greater  volume  than  could  have 
been  anticipated,  corroders  suddenly  found  themselves 
short  of  stock,  and  before  June  were  generally  behind 
in  their  deliveries. 

The  time  required  for  conversion  of  pig  lead  into 
carbonate  ready  for  the  market,  even  by  the  so-called 
"quick"  processes,  made  it  impossible  for  corroders 
promptly  to  supply  the  deficiency,  and  the  delay  in  fill- 
ing orders  continued  throughout  1919.  The  demand 
for  lead  during  the  last  nine  months  was  almost  un- 
precedented, and  had  all  orders  been  filled  it  would  have 
meant  a  consumption  of  white  lead  greater  than  ever 
before  occurred  during  a  like  period.  The  opening 
'  price  for  white  lead  in  oil  to  carload  buyers  was  11.72c., 
with  a  reduction  of  Ic.  per  lb.  in  the  list  price  on  Jan. 
14,  which  brought  the  net  price  dovra  to  10.88c.  There 
was  no  change  from  this  figure  until  Nov.  21,  when  an 
advance  of  Ic.  was  made  to  meet  the  higher  cost  of  pig 
lead,  packages,  and  other  manufacturing  expenses,  and 
this  established  a  net  carload  price  of  11.30c.  which 
was  the  closing  quotation,  with  the  market  in  a  firm 
position. 

Linseed  oil,  which  is  an  important  factor  in  the  cost 
of  white  lead  in  oil,  established  an  entirely  new  price 
record,  reaching  the  unprecedented  quotation  of  $2.23 
per  gal.  for  car  lots  in  July.  From  this  point  on 
there  were  frequent  fluctuations,  and  at  the  close  the 
price  was  $1.77  per  gal.  The  year's  average  will  prob- 
ably be  near  the  $2.00  mark,  with  every  prospect  of 
a  high  price  throughout   1920. 

Lead  oxides  were  in  good  demand  from  the  large 
consuming  industries  throughout  1919.  Dry  red  lead 
to  the  largest  buyers  was  quoted  at  11  ]c.  per  lb.  at 
the  opening  and  reduced  to  lOlc.  on  Jan.  14,  at  which 
it  remained  up  to  the  close.  The  price  of  litharge 
followed  the  same  course,  having  been  reduced  from 
10,'c.  to  9'i'c.  on  Jan.  14,  with  no  change  since  that 
date. 


Belgian  Spelter  Production  in  August,  1919,  amovmted  to 
2,6fi4  metric  (oiis,  actording  to  a  statement  in  a  recent 
issue  of  the  Metal  Bulletin  of  London,  republished  in  the 
American  Metal  Market  It  is  estimated  that  the  capacity 
of  the  Belgium  zinc  plants  in  1912  was  about  208,000  metric 
tons,  indicating  that  Belgium  production  is  still  a  long  way 
from  the  pre-war  level.  It  is  believed,  however,  that  from 
now  on  there  will  be  a  steady  growth. 
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Lead  Products  Other  Than 
White  Lead 

By  J.  R.  Wettstein 

President  United  Liead  Co. 
Written  exclusively  for  Thr  Journal 

THE  year  1919  opened  with  a  declining  market  and 
with  no  demand  for  lead  products.  The  feeling 
appeared  to  be  general  that  because  of  the  close  of 
the  war  the  price  of  lead  must  necessarily  fall  to  pre- 
war levels,  and  many  manufacturers  and  their  customers 
permitted  their  stocks  to  become  exhausted  and  their 
shelves  bare.  This  condition  extended  over  the  greater 
part  of  the  first  three  months  of  the  year,  and  the 
trade  in  manufactured  products  was  almost  at  a  stand- 
still. The  open  winter  was  favorable  to  an,  early  start 
in  building  operations,  and  toward  the  end  of  the  first 
quarter  a  pronounced  demand  for  lead  products  enter- 
ing into  building,  such  as  lead  pipe,  sheet  lead  and  lead 
traps,  began  to  manifest  itself,  particularly  in  the  West. 
The  improvement  noted  in  that  section  gradually  spread 
to  other  parts  of  the  country,  and  before  the  end  of 
spring  a  lively  demand  for.  all  lead  products  was  in 
evidence,  which  soon  appeared  to  have  its  effect  upon 
the  lead  market. 

Government  stocks  of  lead  and  antimony,  which  had 
been  hanging  over  the  market  in  the  early  spring 
months,  were  gradually  absorbed,  and  at  the  close  of 
the  year  these  had  practically  disappeared.  This,  by 
way  of  preface,  applies  to  all  of  the  lead  products 
treated  separately  as  follows: 

Mixed  Metals 

Lead,  tin,  and  antimony  mixtures,  solders,  and  bab- 
bitt metals  felt  the  stagnant  demand  of  the  earlier 
part  of  the  year  less  than  any  of  the  other  products 
of  lead,  probably  because  the  industrial  activity  of  the 
war  period  had  not  entirely  spent  itself.  There  was 
a  constantly  increasing  demand  for  the  entire  year, 
and  1919  closed  with  a  record  of  distribution  probably 
unequaled  in  the  history  of  the  business.  Neither  the 
fall  in  the  price  of  tin  the  latter  half  of  the  year,  nor 
the  sustained  high  price  of  the  first  half,  had  any 
appreciable  effect  upon  the  business  done.  Such  Gov- 
ernment stocks  as  were  available  appeared  to  be  easily 
absorbed,  and  but  for  strikes  pending  at  the  close  of 
the  year  the  prospects  for  a  continued  demand  in  large 
volume  are  excellent. 

Shot 

Still  higher  prices  prevail  for  ammunition  than  for 
preceding  years,  which  doubtless  had  the  effect  of  cur- 
tailing somewhat  the  demand  for  shot  in  volume.  The 
domestic  business  was  smaller  than  in  1918,  though  a 
considerable  increase  is  to  be  noted  in  the  export  de- 
mand, which  not  only  extended  to  countries  that  had 
in  pre-war  times  drawn  a  supply  of  shot  from  this 
country,  but  also  to  other  countries  scattered  all  over 
the  world,  which  had  previously  been  supplied  chiefly 
by  Germany  and  England.  True,  this  business  has 
never  attained  large  proportions,  but  the  fact  that  it 
was  done  lends  substantial  evidence  to  the  inability  of 
European  countries  to  adjust  themselves  to  peace  con- 
ditions. Early  indications  for  1920  business  point 
strongly  to  a  normal  trade  movement  in  this  article  in 
the  United  States,  the  evidence  being  thus  early  fur- 
nished  by   the   booking   of   large   business   for    loaded 


shotgun  shells  at  this  time  for  delivery  during  the  first 
half  of  1920. 

Sheet  Lead 

The  war  demand  for  sheet  lead  having  been  entirely 
satisfied — except  in  the  case  of  new  shipping  still  under 
construction — there  was  a  decided  slump  in  distribution 
for  the  first  half  of  1919,  but  a  recovery  occurred 
somewhat  later,  by  reason  of  the  intensive  building 
operations  carried  on  in  all  parts  of  the  country.  De- 
mands from  the  chemical  and  acid  manufacturers  are 
only  moderate,  and  not  up  to  the  normal  requirements, 
so  that  sheet  lead  will  show  a  substantial  falling  off 
compared  with  the  demand  existing  in  the  two  or 
three  previous  years.  Manufacturing  capacities  were 
greatly  increased  during  the  war,  and  are  ample  to 
take  care  of  any  demands  made  upon  them.  The  ton- 
nage in  1919  was  smaller  than  normal,  but  the  pros- 
pects for  1920  indicate  that  a  normal  business  may  be 
expected. 

Le.ad  Pipe  and  Lead  Traps 

Lead  pipe  and  traps  were  among  the  first  to  give 
indication  in  the  spring  of  1919  that  a  decidedly  im- 
proved demand  for  them  was  imminent.  If  the  business 
done  for  the  first  three  months  of  the  year  had  ap- 
proached the  normal  demand  for  that  period,  the  record 
for  the  year  would  undoubtedly  have  shown  the  largest 
tonnages  distributed  in  the  history  of  the  business.  As 
it  is.  deliveries  will  be  of  normal  volume,  with  in- 
dications that  building  activities  in  1920  will  continue 
to  tax  the  manufacturing  capacities  of  all  plants  during 
the  greater  part  of  the  year. 

Munitions 
Absence  of  war  demand  for  munitions  brings  am- 
munition into  a  class  where  lead  consumption  is  com- 
paratively unimportant,  aside  from  the  one  item  of 
shot,  separately  treated.  The  demand  for  metallic  am- 
munition, consisting  chiefly  of  rifie  and  revolver 
cartridges,  intended  for  sporting  purposes,  has  probably 
been  somewhat  stimulated  by  reason  of  the  war,  and 
the  business  may  be  looked  upon  as  having  regained 
its  normal  status. 


Coeur  4'Alene  District  of 
Idaho  In  1919 

By  Stanly  A.  Easton 

Written  exclusively  for  The  Journal 

ON  AUG.  18,  1919,  the  first  strike  of  the  workmen 
in  Shoshone  County  for  over  twenty  years  was 
called  at  all  the  producing  mining  properties  in 
the  district  except  at  those  at  Kellogg,  which  includes 
the  Bunker  Hill  &  Sullivan,  and  Caledonia.  The  closing 
down  of  the  other  properties  in  the  district  was  com- 
plete, even  the  hoist  and  pump  men  leaving  their  posi- 
tions, with  few  exceptions.  There  was  no  violence  or 
destruction  of  property,  and  very  little  picketing,  and 
the  strike  was  officially  declared  off  on  Oct.  9,  the 
workmen  returning  on  the  same  conditions  as  existed 
at  the  time  of  the  strike. 

Prior  to  March  16,  1919,  a  bonus  of  $1.75  per  shift 
was  paid  all  employees  by  the  mining  companies,  making 
a  rate  of  $5.25  per  eight-hour  shift  for  miners,  but 
because  of  the  unsatisfactory  metal  market  on  that 
date  a  reduction  of  $1  in  the  bonus  was  made,  leaving 
75c.  Subsequently,  on  May  20.  with  the  improved  silver 
market,  50c.  was  added  to  the  bonus,  and  on  July  20, 
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because  of  the  substantially  improved  lead  market,  a 
further  addition  of  50c.  was  made  to  the  bonus,  thus 
restoring  the  full  $1.75  bonus  which  was  paid  prior 
to  the  March  16  reduction. 

The  leaders  of  the  strike  made  their  principle  issue 
"eight  hours  from  collar  to  collar  and  union  recogni- 
tion." Though  not  absolutely  uniform,  the  custom  of 
the  district  is,  and  has  been,  to  split  the  time  required 
by  underground  men  in  going  to  and  coming  from,  their 
places  of  employment,  "going  in  on  their  own  time 
and  coming  out  on  company  time,"  the  men  eating  their 
lunches  on  their  own  time.  This  arrangement  is  ap- 
parently satisfactory  to  all,  seems  to  meet  general 
acceptance,  and  results  in  the  miners  spending  actual 
lapsed  time  underground  from  eight  hours  and  forty 
minutes  to  nine  hours,  depending  upon  the  remoteness 
of   their   respective   places   of   employment. 

Strikes  and  Underground  Fires 
Curtail  Production 

In  addition  to  the  loss  of  production  becaus^^  of  the 
strike,  other  misfortunes  further  curtailed  tho  output 
of  the  district  for  the  year.  Underground  fires  in  the 
Morning  mine,  at  MuUan,  and  the  Hercules  mine,  at 
Burke,  though  fortunately  causing  no  loss  cf  life  and 
little  destruction  of  property,  interfered  in  ro  small 
measure  with  mine  operations.  The  summer  was  ex- 
tremely dry ;  for  the  four  months  of  June,  July,  August, 
and  September,  a  precipitation  of  only  2.69  in.  was 
recorded,  as  compared  with  a  precipitation  of  2.92  for 
the  corresponding  months  of  1910,  which  year  hereto- 
fore held  the  record  for  lack  of  rainfall  and  for 
unprecedented  forest  fires,  which  destroyed  enormous 
acreage  of  valuable  timber  and  a  large  portion  of  the 
city  of  Wallace,  and  resulted  in  a  loss  of  thirty-eight 
lives.  The  fires  in  the  summer  of  1919  v/ere  nearly 
equally  destructive  in  the  forests  of  Shoshone  County, 
but,  fortunately,  destroyed  none  of  the  towns,  and  no 
lives  were  lost,  principally  because  of  the  perfected 
organization  of  the  Forest  Service  and  improved  re- 
sources for  fire  fighting.  Hovv'ever,  on  June  19.  during 
a  high  wind,  fire  destroyed  the  sawmill  of  the  Bunker 
Hill  &  Sullivan  company  at  Kellogg  and  a  large  stock 
of  stull  timber,  and  for  several  hours  threatened  the 
destruction  of  the  entire  surface  plant,  taxing  tho 
resources  of  the  mining  or-ganization  and  the  community 
in  preventing  further  destruction. 

The  Bunker  Hill  smelter  and  i-efinery  at  Kellogg 
ope)-ated  continuously  throughout  the  year,  one  blast 
furnace  being  sufficient,  during  the  greater  part  of  this 
period,  to  care  for  the  ores  received. 

Development  Work  Limited 
BY  High  Costs 

Development  work  has,  with  few  exceptions,  been 
practically  at  a  standstill  throughout  the  year.  At  the 
Carbonate  Hill  mine,  at  MuUan,  a  promising  development 
in  crosscutting  from  that  company's  400-ft.  .shaft  is 
said  to  have  been  made,  but  otherwise  no  discoveries 
of  importance  are  noted,  and  little  development  has 
been  carried  on,  because  of  the  excessive  cost  of  such 
work  and  the  absorption  by  the  large  producing  com- 
panies of  practically  all  the  skilled  mining  labor  avail- 
able. It  is  impossible  to  estimate  what  the  total  pro- 
duction of  the  district  for  1919  will  be,  but  a  substantial 
reduction  from  that  of  past  years  is  certain,  possibly 
as  large  as  40  per  cent. 


Lake  Superior  Copper 
Industry 

By  James  MacNaughton 

Vice-President  and  General  Manager,  Calumet  &  Hecla  Mining  Co. 
Written  exclusively  for  The  Journal 

THE  beginning  of  1919  found  the  Lake  Superior 
copper  companies  probably  in  a  better  condition 
than  the  average  throughout  the  country.  Though 
they  had  not  slackened  their  production  immediately 
following  the  armistice,  their  copper  was  sold  ahead  so 
far  that  their  docks  were  about  bare  at  the  beginning 
of  the. year.  Men  were  scarce,  development  was  about 
at  a  standstill,  and  such  men  as  were  available  under- 
ground were  producing  oi'e.  It  was  not  until  the  first 
of  March  that  any  voluntary  curtailment  of  production 
was  undertaken,  and  then  such  curtailment  was  only  by 
part  of  the  producers. 

Men  were  leaving  rapidly  for  the  automobile  centers, 
and"  production  continued  to  fall  through  mid-summer. 
Winona,  Franklin,  Hancock,  and  White  Pine  shut  down 
early  in  the  year,  because  of  inability  to  dispose  of 
their  product,  but  at  this  writing  are  again  producing, 
and  all  the  large  companies  have  increased  their  forces 
from  the  low  point  of  the  year,  so  that  production  is 
about  75  per  cent  of  normal,  as  against  50  per  cent  in 
the  spring. 

Underground  mining  has  shown  a  further  realization 
of  the  necessity  for  power  machinery  for  loading  and 
tramming.  The  larger  companies  are  working  along 
these  lines,  and  each  is  attempting  to  develop  a  machine 
suitable  to  its  owti  needs.  The  first  cost  of  the  machines 
and  the  limited  tonnage  available  at  the  individual 
working  faces  are  the  adverse  economic  factors  to  be 
overcome.  Mechanical  difficulties  are  not  lacking,  either, 
owino-  to  the  physical  conditions,  especially  in  the  nar- 
rower lodes.  There  seems  to  be  no  question,  however, 
of  the  ultimate  adoption  of  mechanical  shovels  if  any 
large  tonnage  of  rock  is  to  be  mined. 

Deep-level  mining  and  its  attendant  problems  are 
the  greatest  questions  now  before  the  Quincy  and  the 
Calumet  &  Hecla  companies,  and  each  management  is 
making  plans  for  mining  to  a  depth  of  10,000  ft.  on 
the  lode.  The  Quincy  is  installing  an  engine  on  surface 
to  hoist  from  this  depth,  and  the  Calumet  &  Hecla 
is  putting  in  a  main  hauhi.ge  level  at  its  81st  level 
(8,100  ft.  on  the  lode)  and  arranging  to  sink  sub-shafts 
from  this  depth.  With  increasing  costs  of  labor  and 
supplies,  and  with  a  decrease  in  copper  values  with 
depth,  rigid  economy  of  operation  will  be  necessary  to 
make  these  projects  a  success. 

Metallurgically,  1919  was  not  notable.  The  flotation 
of  native  copper  is  an  assured  success  at  the  Calumet 
&  Hecla  on  conglomerate,  but  no  amygdaloid  mine  has 
as  yet  had  the  courage  to  make  the  expenditure  neces- 
sary for  an  installation,  as  the  operating  profit  that 
could  probably  be  shown  would  return  the  initial  out- 
lay very  slowly.  The  Quincy  Mining  Co.  has  introduced 
Marcy  mills  into  the  district  and  is  doing  the  first 
closed-circuit  grinding.  It  has  joined  the  Calumet  & 
Hecla  and  the  Copper  Range  Consolidated  companies 
in  regrinding  all  jig  tailings  by  means  of  ball  or  pebble 
mills.  The  smelters  are  feeling  the  effect  of  lower-grade 
concentrates  from  the  mills,  due  to  the  inclusion  of 
fine  copper  previously  lost,  and  changes  in  smelting 
practice  are  under  way. 


January  17,  1920 


Engineering    and    Mining    Journal 


185 


Mining  Progress  in  Manitoba     Mining  in  British  Columbia 
In  1919  In  1919 


By  R.  C.  Wallace 

Written  exclusively  for  The  Journal 

JN  THE  northern  Manitoba  area  low-water  conditions 
hampered  the  transportation  of  chalcopyrite  from  the 
Mandy  property  to  The  Pas  and  thence  to  the  smelter 
at  Trail,  in  1919.  About  8,500  tons  was  transported 
during  the  summer,  and  a  somewhat  larger  amount  of 
ore  still  remains  on  the  pile  at  Sturgeon  Landing,  and 
will  be  transported  down  the  Saskatchewan  River  next 
sum.mer. 

The  total  value  of  the  ore  already  mined  is  over  $2,- 
500,000.  On  the  Flin  Flon  property  negotiations  are 
still  in  progress  with  i-eference  to  a  sale,  and  it  is  prob- 
able that  further  exploratory  work  will  be  carried  on 
before  the  transaction  is  completed.  Meanwhile,  in  order 
that  time  may  not  be  lost  after  a  conclusion  has  been 
reached,  try-lines  are  being  run  on  possible  routes  for 
the  railway  from  The  Pas  to  the  Flin  Flon  property. 

During  the  summer  of  1919  prospecting  was  active 
throughout  the  territory,  and  some  further  discoveries 
of  chalcopyrite  were  made,  which  were  sufficiently  prom- 
ising to  justify  development  work,  on  Schist  Lake,  in 
the  Athapapuskow  Lake  area,  and  in  the  Brunne  and 
Bear  Lake  districts.  Important  gold  discoveries  were 
made  in  the  Copper  Lake  field,  and  considerable  capital 
will  be  spent  on  underground  work  in  the  Big  Dyke 
this  winter. 

In  the  Herb  Lake  field  deals  have  been  concluded  on 
the  Northern  Manitoba  and  Gasse,  and  the  Bingo  and 
associated  claims,  and  development  work  will  proceed 
during  the  winter.  It  was  also  expected  that  the  Rex 
property  will  resume  operations  at  the  beginning  of  the 
new  year. 

There  has  been  renewed  interest  and  activity  in  the 
Rice  Lake  area,  east  of  Lake  Winnipeg,  which  augurs 
well  for  the  future  of  that  camp.  Several  companies 
have  been  formed,  and  funds  are  being  obtained  for  the 
development  of  the  Gold  Pan,  Gold  Pan  Extension, 
Brooklyn,  Bruce  Consolidated,  Gabrielle,  Boulder,  and 
other  properties,  and  on  the  Luleo  property,  north  of 
Hole  River,  milling  machinery  was  set  up  last  winter 
and  considerable  underground  development  work  has 
been  done. 

In  the  Star  and  Falcon  Lake  area,  east  of  Winnipeg, 
the  falling  price  of  molybdenum  and  tungsten  after  the 
conclusion  of  the  war  stopped  operations.  There  are 
indications  that  in  this  territory  also  money  will  be 
spent  on  some  of  the  extensive  pyrrhotite  zones  in  whicn 
values  in  copper,  nickel,  and  even  tin  have  been 
obtained. 

There  will  be  widespread  building  operations  through- 
out the  West  during  the  coming  years.  The  structural 
materials — building  stone,  gypsum,  brick  clays,  and  the 
raw  materials  for  portland  cement — with  which  Mani- 
toba is  plentifully  endowed,  and  for  which  the  market 
was  small  during  the  last  four  years,  are  already  being 
affected  by  the  changed  conditions.  In  the  Tyndall 
building  stone,  gypsum,  and  portland  cement  industries, 
in  particular,  it  is  expected  that  the  output  during  the 
coming  summer  will  be  much  larger  than  in  the  year 
immediately  preceding  the  outbreak  of  the  war.^ 


1918 

1919 

Decrease 

180,674 

3,498,172 

6l.48i,754 

43,899,661 

41,772,916 

150,050 

3,261,267 

46,546,815 

17.804,470 

43,649.700 

30,624 

236,905 

14,936,939 

26,095,191 

(a)  1,876,784 

By  Robert  Dunn 

Written  exclusively  for  The  Jnurnal 

AN    ESTIMATE    of  the   mineral   production    of   the 
L  Province  of  British  Columbia  for  1919,  with  that 
of  1918  for  comparison,  is  as  follows: 

Clold.  oz 

Silver,  oz.    .  . 
Copper,  ih 
I.e.-id.  11, 
liinc,  lb. 

('i)  Ilirreuse. 

Estimated  production  for  1919  and  comparison  with 
that  of  1918  by  districts,  as  defined  by  the  Mineral 
Survey  and  Development  Act: 

NO.    1.     CO.MPRISIXG  THE  MIXIXG  DIVISION'S  OF  BELL.\  COOLA, 

QL'EEN  CHARLOTTE.  SKEEXA.  PORTLAXD  CANAL,   NAAS 

RIVER,  ATLI.X,  STIKINE  AND  LIARD 

George  A.  Clothier,  Government  Mining  Engineer 

Gold  (placer),  Atlin  and  Liardmin-       1918  1919 

ing  divisions  $219,000  $189,000 

Gold  (lode),  oz  47,993  59,729 

Silver,  o2 415,280  905,685 

Copper,  lb   .,  30,198,782  20,'' 70,685 

(a)  Increase. 


Decrease 

(n)  $30,000 

(a)      11,736 

(ti)  490,405 

9,528,097 


XO     2      COMPRISING   THE   MINING   DIVISIONS  OF  OMINECA, 

QUESNEL,  CARIBOO,  AND  PEACE  RIVER 

J.  D.  Galloway,  Ciovernment  Mining  Engineer 


Ciold,  oz 
.Silver,  oz 

Lead, lb 

Copper,  lb 

Zinc,  lb 

in)  Increase. 


1918 

1919 

Decrease 

5,385 

5,700 

(a)             315 

84,125 

90.000 

(a)       5.875 

123,568 

100,000 

23,568 

643,843 

12,000 

631,843 

313,112 

300,000 

13,112 

1919 

D 

ecreast^ 

3.200 

88 

6,600 

(u) 

6,600 

520,000 

11,000 

650 

(<■) 

500 

1919 

Decrease 

33,000 

20,654 

203,000 

24.244 

3,990,000 

5,950,125 

34.500 

13.238 

650 

(.1)     480 

16,300 

(<i)   14,300 

N<|    3.    COMPRISING  MINING  DIVISIONS  OF  CLIXTO.X,  LILLCOET 
KAMLOOPS,  ASHCROFT,   NICOLA.   VERNOX,  AXD   YALE 
R.  W.  Thomson,  Government  Mining  Engineer 
'  1918 

Gold,  oz  3,288 

Silver,  oz Negligible 

Copper,  lb 53 1 ,000 

Magnesium,  Sulphate,  tons 150 

(a)  Increase. 

XO    4      COMPRISING   MINING  DIVISIONS  OF  GRAND  FORKS, 
OSOYOOS,   GREE.NWOOD,   AND   SIMILKAMEEN 
P.  B.  Freeland,  Government  Mining  Engineer 
1918 

CJold,  oz 53.654 

Silver,  oz 227,244 

Copper,  lb 9,940. 1 25 

Lead,  lb 47,738 

Fluorite.  tons  170 

Limestone,  tons   . .  2,000 

{a)  Increase. 

NO.     5      COMPRISING     THE     MINING     DIVISIONS     OF     GOLDEN, 

WINDERMERE.  FORT  STEELE.   REVELSTOKE.   LARDEAU,   AINS- 

WORTH,    SLOGAN.    SLOGAN     CITY.    TROUT     LAKE,    NELSON, 

ARROW  LAICE,  AND  TRAIL  CREEK,  GENERALLY  REFERRED 

TO  AS  THE  EAST  AXD  WEST  KOOTENAYS 

A.  G.  Langlcy.  Government  Mining  Engineer 

1918 

Gold,  oz 51.020 

Silver,  oz 2.650.918 

Lead,  lb 43.728.355 

Copper,  lb 1.685.299 

Zinc,  lb 41.459,804 

(a)  Increase. 

XO.     6.    COMPRISING     THE     MINING     DIVISIONS    OF    ALBERNI. 

CL.^YOQUOT,    QUATSINO,    NANAIMO,    VICTORI.\,    VANCODVER. 

AND    NEW   WEST.XnNSTER 

Gold,  oz       .  

Silver,  oz..  ,  . 

Copper,  lb. .  .  

t<i)  Increase. 

Note  I — .411  of  the  above  for  1919  is  production  of  the  Britannia  Mines,  Ltd- 
Howe  Sound.  Note  2. — Approximately  600  tons  of  mansranese  ore  has  been 
shipped  from  the  "Hill  60"  property,  near  Cowichan  Lake,  Vancouver  Island. 


1919 

Decrease 

35,771 
1.945,982 

17,669,970 
1,354,130 

43,349,700 

15,249 

704,936 

26,058,385 

331,169 

(a)  889,896 

1918 

1919 

Decrease 

5,565 

116,425 

8,475,013 

3,200 

110,000 

20,000,000 

2,355 

6,425 

(a)  1,524,987 
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Transvaal  Mining  in  1919 

By  H.  F.  Harriot 

Written   exclusively    for    The  Journal 


THE  year  1919  was  an  eventful  one  for  the  gold- 
mining  industry  in  the  Transvaal.  The  tonnage 
output  was  less  than  for  the  previous  year,  but 
the  yield  per  ton  for  the  first  nine  months  showed  an 
increase  of  75s.  over  that  for  the  same  period  of  1918. 
Costs,  however,  were  higher,  and  the  average  working 
profit  decreased  by  7s.  per  ton.  The  smaller  tonnage 
output  was  due  to  the  shortage  of  native  labor,  and  the 
costs  rose  accordingly.  All  the  mines,  except  a  few 
favored  ones  on  the  Far  East  Rand,  had  less  than  the 
required  number  of  natives,  and  few  mills  could  be 
worked  to  their  full  capacity.  The  resumption  of  activ- 
ity in  development  added  to  the  costs  of  those  mines 
which  had  not  accumulated  funds  on  this  account. 

The  number  of  producing  mines  on  the  Rand  at  the 
end  of  September,  1919,  was  46,  as  against  49  in  Sep- 
tember, 1918.  The  Durban  Roodepoort  and  the  Glen- 
cairn  Main  Reef  ceased  operations  at  the  end  of  1918, 
and  the  Ginsberg  in  June,  1919. 

Dividends  Decrease 

The  total  amount  paid  in  dividends  by  the  Witwaters- 
rand  mines  during  the  first  half  of  1919  was  £2,575,477, 
as  against  £2,848,465  for  the  corresponding  period  of 
1918.  The,  dividend-paying  companies  numbered  23,  as 
against  28  last  year. 

Tables  1,  2,  and  3  show  respectively  the  yield,  milling 
capacity,  and  the  labor  position  in  1919,  as  compared 
with  previous  years. 

TABLE  I.    TRANSVAAL  GOLD  PRODUCTION 
Witwatersrand   District 

Value  per  ^      Total 

Ton  Outside        '      Value 

Tons  Milled,  Mints,  for 

Year                Milled  Value  Shillings  Value  Transvaal 

1884-89 1,000,000  £2,440,000         48  8  JE238,23I  £2,678,231 

1890 730.000  1,735,491           47.4  134,154  1,869,645 

1891   1,154,144  2,556,328         44.2  367,977  2,924,305 

1892 1,979,354  4,297,610         43.3  243,461  4,541,071 

1893 2.203,704  5,187,206         47.0  293,292  5,480.498 

1894  2,830,885  6,963,100         49.2  704,052  7,667,152 

1895   3,456,575  7,840.770         45.2  728,77'  8,569,555 

1896 4,011,697  7,864,341          39.2  739,480  8,603,821 

1897 5,325,355  10.583,616         39.7  1,070,109  11,653,725 

1898 7,331,446  15,141,376          41.3  1.099.254  16,240,630 

1899  6,872,750  15,067,473         48.8  661,220  15,728,693 

1900  459,018  1,510,131  65.8          1.510,13! 

1901 412.006  1,014,687  49.2  81,364  1,096.151 

1902 3,416,813  7,179,074  42.0  74,591  7,253.665 

1903 6,105,016  12,146,307  39.8  442,941  12,589.248 

1904 8,058,295  15,539,219  38.5  515,590  16,054,809 

1905 11,160,422  19,991,658  35.8  810,416  20,802,074 

1906 13,571,554  23,615,400  34.8  964,587  24,579,987 

1907 15,523,229  26,421,837  34.0  981,901  27,403,738 

1908 18,196,589  28,810,393  31.6  1,147,217  29,957,610 

1909 20,543,759  29,900,359  29.1  1,025,429  30,925,788 

1910 21,432,541  30,703,912  28.5  1,297,823  32,001,735 

1911 23,888,258  33.543,479  28.1  1,498,006  35,041,485 

1912 25,486,361  37,182,796  29.2  1,574,765  38,757,560 

1913 25,628,432  35,812,605  27.8  1,545,435  37,358.040 

1914 25.701,954  34,124,434  26.5  1,463,641  35,588,075 

1915 28,314,579  37,264,992  26.3  1,362,469  38,627,461 

1916 28,525,252  38,107.909  26.7  1,377,025  39,484,934 

1917 27,251,960  37,017,633  27.1  1,306,288  38,323,921 

1918 24,922,763  34.823,017  27.9  945,671  35,768,688 

19190,) 24,208,435  34,640,396  ....  ^U.lll  35,557,507 

(a)  Eetimatcd. 

At  the  end  of  1918  the  future  of  the  low-grade  mines 
was  still  in  the  balance.  In  December  the  Gold  Pro- 
duction Committee  appointed  by  the  Imperial  Govern- 
ment published  its  report.  It  attributed  the  decline  in 
the  output  of  the  Transvaal  mainly  to  the  shortage  of 
explosives.  The  committee  stated  that  it  was  not  satis- 
fied that  the  serious  position  of  the  low-grade  mines  was 
due  to  anything  but  the  falling  off  in  value  of  the 
material  treated.    It  condemned  as  "financially  unsound" 


the  suggestion  that  the  mines  within  the  em.pire  should 
be  stimulated  by  a  subsidy  or  bounty.  The  matter  was 
left  in  abeyance  until  May,  when  the  Transvaal  Cham- 
ber of  Mines  made  a  final  appeal  to  the  Union  Govern- 
ment. In  reply,  the  Minister  of  Mines  promised  that  a 
commission  should  be  appointed  to  investigate  the  posi- 
tion of  any  mine  on  which  it  was  nroposed  to  suspend 
operations. 

CoMissioN  Recommends  Relief  for  Low 

Grade  Mines 

The  commission,  consisting  of  representatives  of  the 
government,  the  Chamber  of  Mines,  and  the  labor 
organizations,  with  Sir  R.  N.  Kotze,  the  government 
mining  engineer  in  the  chair,  was  appointed  in  June. 
Evidence  was  heard  from  leading  authorities  of  the 
mining  industry,  and  in  September  the  commission  pub- 
lished its  interim  report,  in  which  it  recommended  that 
relief  should  be  given  at  once  to  the  low-grade  mines  to 
prevent  their  closing  down,  as  if  this  took  place  it  would 
be  very  doubtful  if  they  would  ever  be  reopened,  and 
large  quantities  of  ore  would  be  lost.  The  commission 
recommended,  as  the  means  of  relieving  the  immediate 
position,  that  the  restrictions  on  the  recruiting  of 
natives  north  of  latitude  22  deg.  South  be  relaxed,  and 
that  certain  of  the  underground  regulations  be  modified 
so  that  native  labor  might  be  used  in  the  most  economi- 
cal way.  ,With  regard  to  tropical  natives,  it  was  recom- 
mended that  an  advance  recruitment  of  5,000  should  be 
made,  so  as  to  test  thoroughly  the  improved  methods  of 
overcoming  their  liability  to  disease.  The  government 
has  as  yet,  taken  no  action  in  the  matter. 

The  event  of  the  greatest  importance  to  the  gold- 
mining  industry  during  1919  was  the  freeing  of  the 
gold  market.  The  agreement  in  force  during  the  war  by 
which  the  Bank  of  England  purchased  the  Transvaal 
gold  output  was  ended,  and  from  July  25,  1919,  a  new 
agreement  came  into  effect  by  which  gold  could  be  freely 
offered  for  sale  in  the  London  market.  The  first  ship- 
ment from  South  Africa  under  the  new  agreement  was 
sold  at  an  average  premium  of  about  15  per  cent.  Sub- 
sequent sales  have  resulted  in  premiums  being  obtained 
up  to  25  per  cent  above  the  normal  price  of  gold.  This 
is  of  enormous  importance  to  the  industry.  The  period 
over  which  this  added  profit  will  be  obtained  by  the 
mining  companies  is  of  course  indefinite,  and  will  be 
governed  by  the  differences  of  exchange  between  the 
chief  market  centers  of  the  world.  The  new  problem 
to  be  decided  by  the  mines  is  in  what  way,  if  any,  their 
mining  policy  should  be  varied  to  obtain  the  greatest 
econom'c  profit  possible  under  the  altered  conditions. 

Circular  vs.  Rectangular  Shafts         « 

An  interesting  discussion  took  place  early  in  the  year 
on  the  respective  merits  of  circular  and  rectangular 
shafts.  H.  Stuart  Martin,  W.  L.  White,  and  C.  E. 
Knecht  read  papers  on  the  subject  at  meetings  of  the 
South  African  Institution  of  Engineers.  Stuart  Martin 
stated  that  the  circular  form  had  the  advantage  over 
the  rectangular  in  strength,  simplicity,  safety,  and  econ- 
omy in  sinking  operations,  in  superior  strength  of 
design  as  a  permanent  work,  and  in  increased  ventila- 
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tion  capacity.  In  strata  where  the  water  is  in  sufficient 
quantity  to  render  advisable  the  application  of  the  Fran- 
cois cementation  process,  the  circular  shaft  offers 
greater  facility  for  effectually  sealing  off  water  from 
the  workings  at  any  depth. 

W.  L.  White  stated  that  the  rectangular  shaft  should 
have  the  advantage  in  swiftness  in  sinking,  and  that  a 
more  rapid  beginning  could  be  made  with  a  temporary 
plant.  Mr.  Knecht  emphasized  the  greater  capacity  of 
a  seven-compartment  rectangular  shaft  and  its  advan- 
tage in  allowing  a  continuance  of  operations  when  a 
breakdown  had  caused  a  stoppage  in  some  of  the  com- 
partments. The  circular  form  has  been  adopted  for  the 
larger  proportion  of  deep-level  shafts  recently  completed 
or  now  in  course  of  sinking. 

Operations  Extended  to  East  and  West  op  Field 

An  interesting  feature  of  the  year's  history  of  the 
Rand  was  the  renewal  of  activity  on  the  east  and  west 
extensions  of  the  goldfield.  In  the  east,  the  Heidelberg 
district  and  its  vicinity  have  been  brought  to  the  fore 
bj'  the  advancement  of  theories  involving  changes  of 
identity  in  the  known  reef  systems.  No  confirmatory 
results  of  the  values  of  the  reefs  have  as  yet  been  estab- 
lished. 

The  Sub-Nigel  operations  have  been  extended  at  depth 
into  Grootfontein.  The  Johannesburg  Consolidated 
Investment  Company  has  acquired  the  farm  Spaarwater, 
and  has  decided  to  sink  a  shaft.  The  reopening  of  the 
Nigel  mine  was  under  consideration  during  the  year. 
The  reduction  plant  at  this  mine  was  not  dismantled 
when  operations  ceased  in  1917. 

In  May,  Daggafontein  Mines,  Ltd.,  increased  its  min- 
ing area  from  1,436  claims  to  2,059  claims  (1)  by  the 
lease  from  the  government  cf  450  claims  to  the  west  of 
the  existing  mynpachts,  and  (2)  by  the  exchange  of 
ground  knovrai  as  the  New  Geduld  Deep  mynpacht,  in 
extent  173  claims,  for  an  equal  area  on  Daggafontein. 
The  property  now  adjoins  the  eastern  boundary  of 
Springs.  A  new  shaft.  No.  3,  is  to  be  sunk  to  exploit 
the  western  portion  of  the  property. 

Extensive  Drilling  in  Heidelberg  District 

Drilling  operations  in  the  Heidelberg  district  were 
carried  out  over  a  wide  area.  In  the  Far  West  Rand  it 
was  decided  to  resume  shaft  sinking  on  the  Western 
Rand  Estates,  and  operations  on  a  small  scale  have  been 
started  on  New  Steyn  Estate,  French  Rand,  and  Grey's 
mynpacht.  The  improved  outlook  at  Randfontein  Cen- 
tral is  partly  responsible  for  the  renewed  activity  in 
this  region.  Here  the  reef  was  struck  in  the  new  north 
shaft  in  September  at  a  depth  of  3.210  ft.  The  value 
was  11  dwt.  over  48  in.  stoping  width 

TABLE  II     STAMPS  AND  TUBE  MILLS  IN  THE  RAND 

Stamps  at  .  Tube  Mills  Duty  per 

Work  at  Work        Stamp   per   Day 

1909,  December  9,250  148  6.8 

1910,  December  9.150  184  7.2 
1911,Decembtr                                 9.565                         244  7.9 

1912,  December  9,440  277  8.4 

1913,  Decembfr 9.170  273  8.7 

1914,  December  9.291  294  9.1 

1915,  December  9.495  314  9.7 

1916,  December  9.185  313  9.8 

1917,  December  9,350  333  9  9 

1918,  December 8,454  341  10.6 

1919,  September 8,184  330  10.5 

Development  of  Various  Properties 

At  the  Crown  Mines  the  profit  has  improved  steadily 
throughout  1919.  Good  progress  has  been  made  with 
the  shaft  sinking  and  development  programme  for 
exploiting  the  southern  area  below  the  nineteenth  level. 
In  the  sinking  of  the  western  deep-level  shaft.  No.  15, 


two  rcords  were  created,  one  for  December,  1918,  when 
279  ft.  were  sunk,  and  the  other  for  July,  1919,  when 
SIO  ft.  of  sinking  was  recorded. 

At  the  Ferreira  Deep  the  mill  of  the  outcrop  section 
was  closed  dovra  in  April,  and  the  output  will  now 
gradually  decrease,  as  the  mine  is  nearing  the  end  of 
its  life. 

The  sinking  equipment  of  the  South  shaft  at  the  City 
Deep  was  cmpleted  early  in  the  year.  The  results  from 
operations  and  development  at  this  time  have  been 
satisfactory,  the  only  hindrance  to  further  improvement 
being  shortage  of  native  labor. 

At  the  Nourse  Mines,  a  new  programme  was  insti- 
tuted for  developing  the  southeastern  section  of  the 
property.  No.  1  Shaft  South  Nourse  is  to  be  re-equipped 
and  sunk  a  further  1,000  feet,  from  the  twenty-second 
level. 

The  two  new  shafts  at  Brakpan  Mines,  Nos.  3  and  4, 
at  the  end  of  June  were  respectively  1,236  ft.  and  1,85.3 
ft.  deep.  There  was  a  reduction  in  tonnage  of  the  ore 
reserves,  but  an  increase  in  value. 

The  new  plant  at  the  New  Modderfontein  G.  M.  Co. 
ran  smoothly  during  the  year,  and  the  company's  finan- 
cial year  shows  an  increase  in  working  profit  of  over 
£250,000  on  this  account.  The  plant  is  not  yet  working 
at  full  capacity. 

Good  results  were  obtained  at  the  Government  Gold 
Mining  Areas,  the  working  profit  for  the  first  ten 
months  of  1919  being  14.5s.  per  ton,  as  against  13.5s. 
per  ton  for  1918. 

At  the  beginning  of  1919  it  was  decided  to  sink  a  new 
shaft  at  the  Modderfontein  B  mine  to  open  up  the 
deepest  portion  of  the  property.  The  new  shaft  is  cir- 
cular, 20  ft.  in  diameter,'and  will  cut  the  reef  at  approx- 
imate depth  of  1,800  ft.  The  area  has  been  tapped  by 
a  drive  from  the  Geduld  Proprietary  Mines,  which  has 
opened  up  a  considerable  section  of  high-grade  reef. 

A  new  vertical  five-compartment  rectangular  shaft  at 
the  Geduld  Proprietary  Mines  was  started  in  May.  Its 
position  is  about  2,500  ft.  from  the  southern  boundary 
of  the  property.  It  is  estimated  that  the  reef  will  be 
cut  at  2,500  ft.  The  cost  of  sinking  and  equipment  will 
be  £265,000.  To  provide  this  sum  it  was  decided  to  issue 
to  shareholders  180,000  shares  at  35s.  per  share. 

Development  at  Modderfontein  East 

Excellent  development  results  were  obtained  at  the 
Modderfontein  East  during  1919.  The  total  footage 
sampled  to  the  end  of  September  amounted  to  9,822  ft. 
of  472  inch-dwts. ;  56.5  per  cent  of  the  total  develop- 
ment was  payable.  For  the  quarter  ended  Sept.  30  the 
percentage  payable  was  79.7.  The  Main  Reef  Leader 
was  intersected  at  the  higher  level  Shaft  No.  3,  in 
March,  and  in  May  the  reef  was  exposed  in  the  inter- 
mediate Shaft,  No.  2,  at  a  depth  of  1,160  ft.  In  May, 
£200,000  in  6}  per  cent  debentures  were  issued  to  enable 
current  development  to  be  carried  on,  and  in  July  deben- 
tures to  the  value  of  £300,000  were  issued  pro  rata  to 
subscribers  to  the  first  issue  In  August  the  Frangois 
cementation  process  was  used  most  successfully  to  stop 
a  fissure  of  water  giving  750,000  gal.  per  hour.  This 
was  effectively  sealed  off.  As  a  temporary  measure  until 
the  permanent  plant  is  erected  a  scheme  was  considered 
for  milling  during  the  development  period  at  the  Apex 
plant  of  the  New  Kleinfontein  Co.,  which  is  now  stand- 
ing idle.  The  result  of  this  experiment  in  transporting 
ore  to  a  distance  will  be  of  interest. 

At  Springs  Mines  the  new  No.  3  shaft  passed  through 
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the  dolomite  after  encountering  practically  no  water. 
Kimberley  slates  were  encountered  in  this  shaft  in  Octo- 
ber at  a  depth  of  2,089  ft.,  and  it  is  therefore  estimated 
that  the  Main  Reef  will  be  intersected  in  May  at  an 
approximate  depth  of  3,400  ft.  Preparations  are  being 
pushed  forward  for  resuming  sinking  at  No.  4  shaft 
immediately  the  work  at  No.  3  shaft  is  completed. 

When  No.  1  shaft  at  West  Springs  had  been  sunk  to 
a  distance  of  97  ft.,  a  serious  subsidence  took  place,  and 
it  was  necessary  to  again  begin  work  in  a  more  favor- 
able site.  On  Sept.  30  the  new  shaft  had  reached  a 
depth  of  399  ft.  The  equipment  at  shaft  No.  2  has  been 
erected,  and  the  shaft  had  been  sunk  420  ft.  on  Sept.  20, 
and  good  progress  is  now  being  made  at  both  shafts. 

Taxation  Increased 

Taxation  of  the  gold-mining  industry  was  increased 
in  1919  by  the  levy  of  the  Provincial  Profits  Tax.  This 
was  imposed  by  the  Transvaal  Provincial  Councils,  and 
is  on  a  sliding  scale,  based  on  the  ratio  of  profit  to  out- 
put of  gold.  It  does  not  affect  companies  making  a 
profit  of  less  than  10  per  cent  of  the  output.  When  the 
ratio  is  from  15  to  20  per  cent,  the  tax  is  1  per  cent,  and 
it  advances  one-tenth  of  1  per  cent  for  each  additional 
percentage  of  profit  up  to  a  maximum  of  4  per  cent. 
The  tax  is  considered  by  the  gold-mining  companies  to 
be  an  unfair  imposition.  They  hold  that  the  Provincial 
Councils  have  no  real  right  to  tax  gold  mining,  because, 
although  not  explicitly  specified,  the  Financial  Relations 
Act  was  drafted  on  the  recommendation  of  the  Financial 
Relations  Committee  that  the  Provincial  Councils  should 
not  le\'y  taxes  on  mineral  values,  but  that  this  right 
should  be  reserved  to  the  Union  Government.  The  New 
Modderfontein  G.  M.  Co.  brought  a  test  action  against 
the  government  for  the  repeal  of  this  tax,  but  judgment 
was  given  against  the  company.  It  then  appealed  to  the 
Supreme  Court,  but  the  appeal  was  dismissed. 

Report  of  the  Phthisis  Commission 

The  Miners'  Phthisis  Commission  appointed  in  June, 

1918,  reported  in  April,  and  divided  the  various  stages 
of  the  disease  to  ante-primary,  primary,  and  second- 
ary. The  members  of  the  commission  agreed  that  a 
considerable  increase  in  compensation  should  be  made, 
but  differed  as  to  the  amounts  and  method,  and  its 
recommendations  were  therefore  embodied  in  three 
separate  reports.  These  all  agreed  on  the  desirability 
of  appointing  a  ventilation  expert  for  the  Rand.  The 
new  bill  was  passed  in  May,  and  wilt  mean  an  increased 
contribution  from  the  gold-mining  industiy  of  about 
£4,000,000.  spread  over  the  next  five  years.  The  awards 
under  the  new  act  are  in  excess  of  any  other  compensa- 
tions for  disease  in  any  other  part  of  the  world. 

TABLE  III.    LABOR  EMPLOYED  IN  TKANSVAAL  GOLD  MINES 

Native  Dcixtli 
Rato  piT 

Whites  Natives  1000 

1910  25.375  191.784  35  72 

1911  25.108  194.286  34   04 

1912  24,334  206.121  28   83 

1913  22,797  162.181  26  61 

1914 21,834  177,291  18.35 

1915 22,910  222,735  19  87 

1916 23,074  206,852  17    17 

1917    22,993  182,652  13  62 

1918 22.953  161.095  23   72 

1919,  January 25,018  162,013  1 

April 23,514  184.308  25  02  In) 

July 23.914  182,078  f 

Sept 23,947  178.628,1 

(a)  For  1 2  months  ended  Sept.  30.' 

The  government  passed  an  act  in  May  for  the  estab- 
lishment of  a  mint  in  South  Africa.     It  is  hoped  this 


will  make  a  considerable  difference  to  the  mines  in 
reduction  of  freight  and  other  charges  normally 
incurred  by  the  procedure  hitherto  adopted.  Pretoria 
has  been  decided  on  as  the  site  for  the  mint,  and  the 
refinery  is  to  be  erected  on  the  Rand.  The  service  of 
Mr.  Kahan,  of  the  Royal  Mint,  Perth,  West  Australia, 
have  been  engaged  for  a  year  to  advise  the  Chamber  of 
Mines  on  the  subject  of  the  establishment  of  a  gold 
refinery. 

The  Central  Buying  Department  which  controlled  the 
purchase  of  supplies  for  all  the  mines  during  the  latter 
part  of  the  war  finished  its  work  when  the  armistice 
was  signed.  During  the  eighteen  months  of  its  exist- 
ence 300,000  transactions  passed  through  its  hands, 
representing  a  value  of  about  £4,000,000.  The  Tech- 
nical Advisory  Committee  attached  to  the  department 
initiated  useful  work  in  the  standardization  of  many 
supplies,  such  as  battery  screening,  cams  and  cam- 
shafts, and  shoes  and  dies.  This  work  is  being  con- 
tinued. 

The  use  of  jackhammers  was  considerably  extended 
on  the  mines  during  the  year,  and  devices  have  been 
brought  forward  for  the  further  improvement  of  water 
feed  to  rock  drills  with  a  view  to  the  economical  reduc- 
tion of  dust  and  fog  to  the  lowest  limits. 

Diamonds  and  Base  Metals 

The  diamond  business  was  very  brisk  during  1919. 
Prices  advanced  materially,  chiefly  owing  to  the  limita- 
tion of  sales  to  market  I'equirements.  An  agreement 
was  made  between  the  Diamond  Syndicate  and  the 
South  African  producers,  De  Beers,  Jagersfontein,  Pre- 
mier, and  the  Consolidated  Diamond  mines  of  Southwest 
Africa,  which  agreed  to  limit  their  output  of  stones  and 
sell  them  to  the  Diamond  Syndicate  for  a  period  of  five 
years.  It  is  estimated  that  the  total  value  of  the  dia- 
monds sold  under  this  agreement  will  run  to  approx- 
imately £70,000,000  sterling.  De  Beers  Consolidated 
Mines,  Ltd.,  during  its  financial  year,  paid  dividends  of 
20s.  per  share  to  preference  shareholders,  and  40s.  per 
share  to  deferred  shareholders.  The  Premier  Diamond 
Co.  declared  a  dividend  in  October  of  600  per  cent  on 
the  deferred  shares.  Early  in  1919  the  Union  Govern- 
ment doubled  the  export  tax,  which  is  now  10  per  cent. 

A  bill  for  establi.«hing  a  diamond-cutting  industry  in 
the  union  was  passed   in   July. 

Owing  to  good  results  obtained  from  boring  oper- 
ations, it  was  decided  to  increase  the  capital  of  the 
Crown  Diamond  Mining  &  Exploration  Co.,  Ltd.,  to 
£250,000,  by  the  creation  of  125,000  new  shares  of  £1 
each,  to  carry  out  the  development  scheme  already 
decided  on. 

Increased  interest  was  showii  in  the  possibilities 
of  establishing  an  iron  and  steel  industrj'  in  the  Trans- 
vaal. A  new  furnace  was  erected  by  the  Pretoria  Iron 
Mines,  Ltd.,  and  started  work  in  March.  Since  then 
production  has  been  continuous,  and  pig  iron  of  a  good 
quality  is  being  produced.  Coke  is  obtained  from  Natal 
and  limestone  for  fluxes  at  Taungs.  The  value  of  manu- 
factured iron  and  steel  goods  imported  into  South 
Africa  in  1918  was  £2,000,000. 

.  In  regard  to  tin,  local  smelting,  in  which  the  Zaai- 
plaats  company  was  the  pioneer,  is  increasing,  and  fur- 
ther plants  are  being  erected.  At  the  Zaaiplaats  mine, 
antimony  and  other  impurities  found  in  the  ore  tempo- 
rarily interfered  with  smelting  operations.  The  erection 
of  the  temporary  plant  for  the  treatment  of  the  Valley 
alluvium  was  completed  in  April. 
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The  Metallurgy  of  Copper  in  1919 


By  Arthur  L.  Walker 

Written   exclusively   for   The  Journal 


MANY  copper  metallurgists  and  managers  of 
plants  report  that  during  the  last  year  it  was 
practically  impossible  to  accompHsh  much  in 
carrying  out  their  pet  schemes.  In  spite  of  this,  some 
interesting  developments  have  taken  place.  At  the  be- 
ginning of  the  year  it  was  supposed  that  the  copper 
required  for  the  world's  reconstruction  would  be  con- 
siderable. But,  owing  to  most  unsatisfactory  condi- 
tions, the  demand  has  fallen  far  short  of  the  amount 
anticipated.  Many  proposed  improvements  at  the  vari- 
ous copper  metallurgical  plants  have  been  therefore 
postponed  on  account  of  the  unsettled  state  of  affairs.  ' 

In  the  Lake  Superior  district  it  is  understood  that 
the  Calumet  &  Hecla  and  the  Quincy  mining  companies 
are  perfecting  plans  to  modernize  their  plants,  and  Mr. 
Repath  has  been  making  a  study  of  their  practice  pre- 
liminary to  drawing  designs  for  the  necessary  modifica- 
tions. One  of  the  important  features  in  view  is  a  more 
economical  method  of  smelting  reverberatory  slag.  This 
has  always  been  a  weak  point  in  Lake  Superior  prac- 
tice. Smelting  has  been  carried  on  in  small  furnaces 
where  the  labor  cost  is  high  and  the  loss  of  copper  in 
slag  large.  It  is  stated  that  it  is  the  intention  of  the 
Calumet  &  Hecla  company  to  overcome  these  defects, 
which  have  been  incident  to  their  practice  in  the  past. 

Leaching  With  Ammoniacal  Solution  Successful 

Leaching  of  copper  ore  by  an  ammoniacal  solution 
has  been  so  successful  during  the  last  few  years,  at 
the  plants  of  the  Kennecott  Copper  Corporation,  at 
Kennecott,  Alaska,  and  the  Calumet  &  Hecla  company, 
in  the  Lake  Superior  district,  that  the  process  has 
passed  far  beyond  the  experimental  stage  and  is  now  a 
commercial  success.  At  the  latter  plant  only  the  sand 
has  been  treated,  and  from  this  sand  75  per  cent  of 
the  copper  (equivalent  to  8  lb.  per  ton)  has  been  re- 
covered by  leaching  (Engineering  and  Mining  Journal, 
Vol.  108,  p.  5),  which  brings  the  recovery  on  the  orig- 
inal ore  up  to  90  per  cent.  The  treatment  of  slime  by 
the  ammonia  leaching  process  has  not  been  successful, 
owing  to  the  many  mechanical  difficulties,  and  the  Calu- 
.T.et  &  Hecla  company  has  erected  a  plant  for  concen- 
tration by  flotation  which  will  have  a  total  flotation 
capacity  of  4,000  tons  daily.  As  the  capacity  of  the 
ammonia  leaching  plant  is  alijo  4,000  tons,  the  com- 
bined re-treatment  plants  will  be  able  to  handle  the 
normal  tailing  production  of  5,000  tons  and  3,000  tons 
from  the  accumulated  tailings. 

The  Copper  Range  and  the  Quincy  companies  have 
also  been  experimenting  with  the  flotation  process  to 
recover  copper  from  their  slime.  By  the  use  of  both 
ammonia  leaching  and  flotation  the  losses  of  copper, 
which  in  Lake  Superior  practice  were  formerly  high, 
will  now  be  reduced  to  an  extremely  low  percentage. 

Production  of  liquid  sulphur  dioxide  at  the  West 
Norfolk  plant  of  the  Virginia  Smelting  Co.  is  an  inter- 
esting development.  About  1913,  it  was  found  neces- 
sary to  take  steps  to  stop  the  damage  done  by  smoke 
from  the  plant,  which  caused  a  great  many  complaints 
from  people  in  the  vicinity  (private  communication  to 
the  writer).     In   1915,  a  scrubbing  plant  to  treat  the 


gases  from  the  converters  was  designed  and  put  into 
operation.  This  plant  is  proving  entirely  satisfactory. 
Then,  scrubbers  for  treating  gases  from  the  company's 
chloridizing  furnaces  and  from  one  of  its  sintering 
machines  were  installed,  the  work  being  completed  in 
1917.  Since  that  time  the  troubles  from  gases  have 
entirely  disappeared.  Later,  the  company  began  to 
consider  the  best  way  to  recover  SO,  from  the  solutions 
from  the  scrubbing  plant,  and  it  was  finally  decided  to 
make  liquid  sulphur  dioxide.  After  numerous  experi- 
ments, an  entirely  successful  plant  for  this  purpose  has 
been  designed,  and  the  company  is  now  producing  liquid 
sulphur  dioxide  on  a  commercial  basis.  Its  experiments 
show  that  from  gases  containing  as  low  as  3  per  cent 
SO,  by  volume,  it  is  possible  successfully  to  produce 
liquid  sulphur  dioxide.  , 

'At  the  Tacoma  smelter  of  the  American  Smelting 
&  Refining  Co.  a  thirty-ton  capacity  liquid  sulphur  diox- 
ide plant  has  been  built  and  is  being  successfully  op- 
erated, although  up  to  the  present  time  the  plant  is  not 
operating  to  capacity.  The  gases  are  taken  from  the 
copper  converters,  and  thoroughly  washed,  and  liquid 
sulphur  dioxide  is  produced.  This  product  finds  a  ready 
market  for  use  in  paper  mills  and  in  sulphuric-acid 
plants  using  the  contact  method.  As  liquid  sulphur  di- 
oxide is  easily  shipped,  it  would  seem  that  this  process 
partly  solves  the  problem  with  which  plants  in  agricul- 
tural districts  have  to  contend  in  treating  ore  contain- 
ing a  large  amount  of  sulphur. 

Blast  vs.  Reverberatory  Smelting 

Blast  and  reverberatory  furnace  smelting  practice 
has  been  the  source  o'f  much  discussion,  and  the  relative 
merits  of  the  two  methods  do  not  lack  supporters.  Some 
metallurgists  have  gone  so  far  as  to  state  definitely 
that  the  blast  furnace  is  doomed  and  that  in  future  all 
copper  ore  will  be  smelted  in  the  reverberatory  furnace. 
Though  metallurgists  recognize  the  advantages  which 
the  reverberatory  furnace  offers,  because  of  the  vast 
improvements  which  have  been  made  in  using  pulver- 
ized coal  for  firing,  in  charging  the  ore  alongside  of  the 
furnace  walls  to  prevent  corrosion  and  increase  the  sur- 
face acted  upon  by  the  heat  of  the  furnace,  and  by  prop- 
erly proportioning  the  openings  for  free  air  at  the  firing 
end  and  flues  where  the  gas  is  taken  off,  the  blast  fur- 
nace is  still  in  the  running.  A  recent  innovation  and 
one  which  may  have  a  material  bearing  on  this  subject 
is  the  use  of  pulverized  coal  for  blast-furnace  smelting 
operations  (Engineering  and  Mining  Journal,  Vol.  108, 
p.  274). 

Utilization  of  Povtoered  Coal  Increasing 

At  the  Tennessee  Copper  Co.'s  smelter,  where  semi- 
pyritic  smelting  is  used,  a  furnace  was  operated  for  a 
considerable  period  with  pulverized  coal  to  the  amount 
of  3.8  per  cent  of  the  charge,  which  compares  with  a 
normal  consumption  of  6  per  cent  coke.  Further  ex- 
periments, however,  have  been  stopped  owing  to  the 
uncertain  conditions  prevailing.  t 

The  work  which  has  been  conducted  at  Copper  Cliff 
is  more  extensive  and  has  been  along  the  line  of  usine 
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a  certain  amount  of  coke  and  supplementing  this  coke 
with  a  smaller  percentage  of  powdered  coal.  The  prin- 
cipal experiments  have  been  made  by  cutting  the  amount 
of  coke  charged  with  the  ore  in  half,  and  making  up 
the  deficiency  with  powdered  coal  blown  through  the 
tuyeres.  The  following  data  (private  communication  to 
the  writer)  give  the  results  obtained  from  two  fur- 
naces of  the  same  size  with  the  same  furnace  charge 
and  blast  pressure,  for  a  period  of  six  days,  showing 
the  possibilities  of  using  powdered  coal  in  conjunction 
with  coke. 

COMPARATIVE    RESULTS,    COAL    AND    COKE    AND 
COKE  ONLY 

No.   7  No.   8 

Furnace  Furnace 

Coal  and  Coke    Coke  Only 

Ore,    tons    2,802  3.023 

Charge,   tons    3.013  3.188 

Coke,  tons    225  411 

Coal,   tons 192 

Total  fuel,  tons 417—13.8%       411—12.9% 

Fuel    cost    $4,869  $6,370 

Fuel  co.st,  per  ton  ore 1.74  2.11 

The  cost  of  grinding  the  coal  and  the  extra  labor  con- 
nected with  the  coal  feeders  was  about  7c.  per  ton 
of  ore. 

One  of  the  principal  difficulties  in  using  powdered 
coal  has  been  to  design  a  proper  tuyere  which  will  pro- 
vide for  the  injection  of  coal  as  well  as  air  supply.  In 
many  cases  the  powdered  coal  lodges  in  or  leaks  through 
the  joints.  This  causes  a  condition  around  the  furnace 
which  may  become  dangerous.  One  of  the  latest  meth- 
ods used  to  overcome  this  difficulty  is  to  inject  coal 
through  openings  between  and  slightly  above  the  level 
of  the  tuyeres,  thus  introducing  a  mixture  of  coal  and 
air  into  the  furnace  independent  of  the  main  air  supply. 
Another  difficulty  was  found  in  the  lack  of  sufficient 
combustion  area  in  the  region  of  the  tuyeres  when  the 
coal  was  blown  directly  into  the  charge,  and  it  was 
found  necessary  to  provide  a  pocket  or  combustion 
chamber  in  which  to  blow  the  coal.  The  results  obtained 
by  the  use  of  powdered  fuel  in  blast-furnace  smelting 


are  promising  and  may  be  a  factor  in  this  type  of 
furnace  in  the  future. 

Tha  idea  of  using  coal  in  blast  furnace  practice  is  not 
new,  however.  In  1914,  when  visiting  the  Ashio  Copper 
Smelter,  of  the  Furukawa  Mining  Co.,  Japan,  I  saw 
the  furnaces  being  operated  with  coke  and  coal  for 
fuel.  To  a  regular  charge  of  ore,  which  contained  a 
large  percentage  of  limestone  flux,  5  per  cent  of  coke 
was  added.  In  addition  to  this  fuel,  2  per  cent  of  coal 
was  injected  into  the  furnace  through  the  tuyeres  by 
means  of  a  simple  appliance.  The  coal  was  not  powdered 
— simply  broken  into  pieces  one  inch  or  less  in  size.  The 
smelting  work  was  extremely  satisfactory,  the  slag  run- 
ning 38  per  cent  silica,,  about  20  per  cent  lime,  20  to  24 
per  cent  FeO,  and  0.25  per  cent  copper. 

In  the  copper  electrolytic  refining  practice  there  is 
little  new  to  chronicle.  One  notable  change  has  been 
made,  however,  in  the  use  of  fuel  oil  instead  of  coal  for 
copper  reverberatory  casting  furnaces.  At  the  Balti- 
more Copper  Works,  at  Canton,  Baltimore,  all  casting 
furnaces  are  using  oil  in  place  of  coal  for  fuel.  At  the 
Raritan  Copper  Works,  near  Perth  Amboy,  N.  J.,  two 
of  the  large  reverberatory  furnaces  are  now  equipped 
for  using  oil,  and  the  company  is  converting  the  other 
furnaces  to  oil  burning  as  fast  as  possible. 

Another  innovation  has  been  introduced  in  the  tank 
room  at  the  Raritan  Copper  Works  to  prevent  the  con- 
densation of  moisture  on  the  roof  in  winter.  The  new 
roof  of  this  tank  house  has  been  built  of  hollow  gypsum 
tile,  5i  in.  thick,  and  these  are  covered  with  five-ply 
asbestos  roofing.  The  roof  has  been  found  to  be  such 
a  perfect  insulator  that  up  to  the  present  no  vapor  has 
condensed  on  the  roof,  and  the  dripping  of  water  from 
the  roof  down  on  the  tanks  and  conductors,  causing 
leakage  of  currents  and  poor  contacts,  which  in  the  past 
has  been  a  great  annoyance  in  the  usual  tank-house 
construction,  bids  fair  to  be  entirely  avoided.  The 
roof  has  not  been  tested  sufficiently  long  to  give  con- 
clusive results,  but  indications  up  to  this  time  are  most 
satisfactory. 


Metallurgy  of  Lead 

By  H.  O.  Hofman 

Written  exclusively  for  The  Journal 


THE  last  year  has  taken  away  another  prominent 
metallurgist,  William  Thum,  who  died  at  Ham- 
mond, Ind.,  in  his  fifty-sixth  year  (Eng.  and  Min. 
Journ.,  1919,  Vol.  108,  p.  108).  He  distinguished  himself 
in  the  metallurgy  of  lead  when,  in  1906,  he  took  charge 
of  the  plant  of  the  United  States  Metals  Refining  Co.  at 
East  Chicago,  Ind.,  and  developed  the  Betts  electrolytic 
process  for  refining  lead  bullion.  While  this  process 
was  in  operation  at  the  works  at  Newcastle-on-Tyne, 
England,  and  Trail,  B.  C,  which  concentrated  their  at- 
tention upon  the  recovery  of  silver  and  gold,  Thum  ex- 
tended its  scope  and  worked  out  in  an  admirable  man- 
ner the  recovery  of  bismuth,  and  with  it  created  a  new 
metallurgy  of  bismuth. 

Lead  Smelting  Practice 

In  1919  the  production  of  lead  decreased  to  some  ex- 
tent. This  is  indicated  by  the  statistical  data  available 
toward  the  end  of  the  year,  and  is  clearly  shown  by  the 
condition  of  various  plants.    Most  smelters  have  in  oper- 


ation only  a  few  of  their  furnaces;  one  plant  is  being 
dismantled.  The  refining  of  lead  bullion  carried  on  in 
several  central  works  is  being  concentrated  in  larger 
units  which  entirely  meet  the  present  demands  for  re- 
fining capacity.  The  diminished  call  for  smelter  ton- 
nage has  given  the  works  time  for  repairing  the  division 
overworked  during  the  Great  War;  it  has  not  formed 
an  incentive  for  making  radical  changes  in  process  or 
apparatus. 

The  plant  of  the  Sulphide  Corporation,  Ltd.,  at  Cockle 
Creek,  N.  S.  W.  (Proceedings  Australasian  Institute  of 
Mining  Engineers,  September,  1918,  No.  31,  pp.  1-40), 
has  general  interest  in  that  its  work  has  been  improved 
and  enlarged.  It  treats  annually  200,000  tons  of  ma- 
terials and  produces  31,000  oz.  of  gold,  2,500,000  oz.  of 
silver,  28,000  tons  of  soft  lead,  and  320  tons  of  anti- 
monial  lead.  In  addition,  it  furnish-^s  i9,000 
tons  of  chamber  acid,  30,000  tons  of  superphos- 
phate, and  800  tons  of  ammonium  sulphate.  Samp- 
ling   by    hand    is    common.     Samples    from    concen- 
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rrates  are  taken  from  the  individual  sacks  by  means  of 
an  auger.  From  crude  ores  of  ordinary  values  every 
fifth  bag  or  shovelful  is  reserved  as  sample;  with  high 
values,  a  shipment  is  crushed  and  sampled  by  quarter- 
ing. The  Huntington-Heberlein  process  serves  for  blast- 
roasting  sulphide  ore. 

All  ores  carrying  over  3  per  cent  sulphur  go  to  the 
roasting  department.  A  typical  roasting  char£;e  con- 
tains Pb  50,  SiO,  7,  FeO  7.5,  MnO  2.3,  ZnO  10,  CaO  6, 
S  15  per  cent.  Ten  gas-fired  Godfrey  furnaces,  21  ft. 
in  diameter,  treat  per  day  300  tons  charge  and  reduce 
the  sulphur  content  to  9.5  per  cent.  The  rough  roasted 
product  is  blown  in  24  five-ton  cast-iron  pots  which  have 
an  elliptical  form.  The  ore,  dull-red  from  the  roasters, 
is  dumped  into  the  pots,  and  blast  with  a  pressure  of 
from  10  to  12  oz.  turned  on.  No  fire  is  kindled  in  the 
pot,  nor  is  any  separate  kindling  charge  made.  From 
six  to  eight  hours  are  required  to  finish  an  operation. 
The  hood  of  a  pot  has  two  gas  pipes.  One  convoys  gas 
suitable  for  acid  making  into  the  gas  main,  the  other 
leads  unsuitable  gas  into  the  open.  About  80  per  cent 
of  the  SO.  is  converted  into  H.SO,. 

The  sintered  cake  is  di'opped  on  the  floor,  10  ft.  be- 
low, is  sprayed,  and  broken  by  hand  into  6-in.  lumps. 
The  smelting  division  has  three  blast  furnaces,  two  for 
ore  and  one  for  antimony  slag  and  other  intermedi- 
aries free  from  silver.  One  ore  furnace  is  11  ft.  6  in. 
by  5  ft.  at  tuyeres  and  35  ft.  9  in.  high  from  tapping 
to  feed  floor,  has  thirteen  3-in.  tuyeres,  works  with  a 
blast  pressure  of  60  oz.,  smelts  in  24  hours  300  tons 
charge,  exclusive  of  return  slag,  and  produces  100  tons 
of  lead  bullion.  The  cast-iron  fore-hearth  mounted  on 
wheels  is  exchanged  several  times  a  shift.  The  other  ore 
furnace  is  8  ft.  2  in.  by  4  ft.  4  in.  at  tuyeres  and  34  ft. 
high,  has  nine  3-in.  tuyeres,  works  with  a  blast  pres- 
sure of  55  oz.  and  smelts  250  tons  charge  in  24  hours. 
The  third  furnace  is  5  ft.  6  in.  by  2  ft.  9  in.  at  tuyeres. 

The  great  height  of  the  ore  furnaces,  which  have  a 
working  height  of  about  28  ft.,  and  the  consequent  high- 
pressure  blast,  is  the  striking  feature.  The  charge  con- 
tains about  75  per  cent  of  H-H  material.  The  slag  made 
assays  Pb  0.7,  FeO  36.4,  MnO  16,  CaO  17.2,  SiO  24.5. 
ZnO  12.0  per  cent;  here  the  low  percentage  of  SiOj  is 
noticeable. 

The  refinery,  which  desilverizes  by  the  Parkes  process, 
has  two  units  in  parallel.  Each  contains  one  50-ton 
drossing  kettle,  one  46-ton  softening  reverberatory,  two 
44-ton  desilverizing  kettles,  and  one  38-ton  market  ket- 
tle. Common  to  the  two  sets  are  one  reverberatory  fur- 
nace for  working  up  skimmings  and  drosses,  one  anti- 
mony dross  furnace,  a  gas  producer  for  one  regenera- 
tive furnace  holding  four  retorts,  three  oil-fired  retort 
furnaces,  three  concentrating  and  two  finishing  cupels, 
one  electrolytic  parting  plant  for  dore  silver,  and  gold 
and  silver  melting  furnaces. 

The  lead  bullion,  melted  and  drossed  in  the  drossing 
kettle,  is  transferred  in  40  minutes  by  means  of  a  Rum- 
sey  centrifugal  pump  into  the  softener.  The  water- 
jacketed  softener  is  lined  with  magnesite  brick  at  the 
litharge  level.  The  softened  lead  bullion  is  freed  from 
precious  metal  by  two  zinkings.  The  zinc  is  incor- 
porated by  means  of  the  Howard  stirrer  and  the  crust 
freed  from  excess  lead  by  the  Howard  press.  The  elec- 
trolytic parting  plant  uses  36  Balbach-Thum  cells. 

The  Dwight-Lloyd  sintering  machine  has  maintained 
its  supremacy  over  other  blast  roasting  apparatus.  The 
charge  is  usually  ignited  by  means  of  an  atom.izing  oil 
burner.  At  Midvale,  Utah,  (Evg.  and  Min.  Joum.,  1919, 


Vol.  107,  p.  744)  experiments  with  fuel  dust  for  this  pur- 
pose have  been  successful.  Another  innovation  is  that 
of  C.  W.  Adams  at  Murray,  Utah,  (U.  S.  Patent  1,299,- 
892,  April  8,  1919,  Chem.  and  Met.  Eng.,  1919,  Vol.  21, 
p.  48),  who  proposes  to  ignite  the  surface  of  the  charge 
by  spreading  at  its  entrance  of  the  suction  box  a  A-in. 
layer  of  bright-red  calcine  containing  from  12  to  15  per 
cent  S. 

The  use  of  fuel  dust  in  blast-furnace  work  to  replace 
part  of  the  coke  is  an  innovation  for  which  the  pros- 
pects appear  favorable.  It  originated  in  Japan,  where 
bituminous  coal  crushed  to  i-in.  is  fed  through  the 
tuyeres  of  a  blast  furnace  treating  sulphide  copper  ore 
by  partial  pyritic  smelting.  The  same  mode  of  pro- 
cedure is  giving  good  results  in  a  lead  blast  furnace. 
In  Tennessee  and  Ontario,  fuel  dust  has  been  blown 
with  the  air  through  the  tuyeres  of  blast  furnaces  work- 
ing sulphide  copper  and  copper-nickel  ores  (Mathewson 
and  Wotherspoon,  Bull.  No.  87,  Can.  Min.  Inst.,  July, 
1919,  p.  737;  Eng.  and  Min.  Journ.,  1919,  Vol.  108,  p. 
274).  Similar  experiments  with  lead  blast  furnaces 
have  also  been  satisfactory. 

Utility  of  Fuel  Dust  as  a  Substitute 
FOR  Coke 

The  use  of  fuel  dust  to  replace  part  of  the  coke  might 
correct  in  part  the  incrustation  of  the  crucible  of  a 
lead  furnace  treating  zinky  ores,  if  the  theory  of  Hall 
(Min.  and  Sci.  Press,  1919,  Vol.  119,  p.  699)  that  the 
mushiness  of  zinky  slags  is  due  to  a  lack  of  tempera- 
ture caused  by  the  cells  of  the  coke  becoming  filled  with 
zinc  oxide,  which  prevents  or  retards  a  satisfactory 
combustion,  is  correct.  The  high-pressure  blast  in  use 
at  Cockle  Creek,  noted  previously,  appears  to  overcome 
the  evil  of  the  accumulation  of  zinc  oxide  in  the  cells  of 
the  coke. 

An  innovation  in  refining  practice  is  that  of  Hulst 
(Bull.  No.  153,  A.I.M.E.,  September,  1919,  p.  1,683), 
who  adds  to  his  blast  furnace  treating  antim.ony  skim- 
mings, sulphide  and  oxide  antimony  ores.  His  circular 
blast  furnace  is  42  in.  in  diameter  at  tuyeres,  has  five 
tuyeres,  and  is  connected  with  a  baghouse.  It  puts 
through  in  24  hours  from  60  to  90  tons  charge  with  13 
per  cent  coke  and  a  blast  pressure  of  from  10  to  12  oz. 
The  slag  aimed  for  contains  SiO,  26,  FeO  40,  CaO  and 
ZnO  20-24  per  cent.  An  average  assay  of  the  slag  con- 
tains Sb  0.66  and  Pb  2.36  per  cent.  The  recovery  of 
metal  is  Sb  97.6  and  Pb  98.5  per  cent. 


Mining  in  Ceylon 

Graphite  production  in  Ceylon  is  normally  about 
30,000  tons,  but  in  1918  only  about  half  that  quantity 
was  produced.  The  total  quantity  exported  in  1918  was 
15,217  metric  tons,  as  compared  with  26,197  tons  in 
1917.  In  1917  the  United  States  took  over  80  per  cent, 
but  in  1918,  less  than  55  per  cent. 

Mica  mining  was  revived  during  1918,  the  demand 
from  London  causing  the  government  to  appoint  the 
Ceylon  mineral  surveyor  as  a  shipping  agent  on  a  5  per 
cent  commission  basis.  When  hostilities  ceased  the 
demand  lessened,  but  it  is  believed  the  industry  has 
good  prospects. 

A  small  monazite  plant  was  erected  during  1918, 
which  by  the  end  of  the  year  was  said  to  have  separated 
about  twenty  tons  of  refined  sand. — Commerce  Reports, 
Nov.  5,  1919. 
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Metallurgy  of  Zinc 


By  W.  R.  Ingalls 


I  SHOULD  SAY  that  about  the  most  important  thing 
in  the  metallurgy  of  zinc  at  the  present  time  is  the 
attention  that  is  being  given  to  the  burning  of  zinc 
out  of  low-grade  and  mixed  ores  by  large-scale  methods. 
Several  years  ago  I  forecast  this  in  a  paper  for  the  A. 
I.  M.  E.,  which  was  amplified  in  The  Journal.  About 
everything  that  I  then  outlined  seems  to  be  developing. 
In  one  way  or  another  a  large  increase  in  zinc  supplies 
by  such  means  is  foreshadowed. 

These  methods  tie  in  with  the  process  of  electrolytic 
extraction.  In  the  case  of  zinc-lead  ores,  moreover, 
everything  ties  in  with  the  methods  of  lead  extraction. 
Therefore  is  perceived  the  need  of  perfect  metallurgical 
co-ordination.  Starting  with  the  mixed  ore,  the  desid- 
eratum is  to  get  the  maximum  of  value  out  of  it,  with- 
out reference  to  whether  more  or  less  is  eventually  to 
appear  through  the  lead  works  or  the  zinc  works.  Some 
very  earnest  thought  is  pursuing  these  lines.  I  can 
hardly  be  more  specific. 

Success  of  the  Electrolytic  Process 

The  electrolytic  process  may  be  considered  to  have 
found  itself.  This  also  has  developed  in  strict  conform- 
ity with  prophecy.  It  is  not  of  universal  application, 
but  is  limited  to  those  places  where  certain  conditions 
are  favorable.  Consequently,  we  have  seen  numerous 
small  plants  that  were  erected  and  operated  during  the 
war  go  out  of  existence  with  the  passage  of  its  ephem- 
eral aids.  At  Great  Falls,  Trail,  and  Risdon,  how- 
ever, the  electrolytic  process  is  a  well-established  thing. 
At  Risdon  the  existing  plant  is  to  be  abandoned  and  a 
new  one,  ten  times  as  big,  is  to  be  erected,  the  construc- 
tion to  begin  early  in  1920.  Electrolytic  plants  at  other 
places  are  contemplated,  but  I  do  not  know  of  any  for 
which  definite  plans  have  yet  been  formulated. 

Electrothermic  smelting  is  becoming  a  well-estab- 
lished branch  of  zinc  metallurgy  in  Scandinavia,  but 
nowhere  else  does  it  make  any  headway. 

Foreign  Conditions 

In  the  production  of  zinc  by  the  ordinary  method  the 
war  seems  to  have  left  us  about  where  we  were,  but 
there  has  been  a  great  dislocation  in  commercial  condi- 
tions. The  zinc  smelters  of  Belgium  were  not  badly 
damaged,  except  with  respect  to  their  acid  plants.  Zinc 
smelting  has  been  resumed  in  Belgium,  but  it  will  be  a 
long  time  before  it  regains  pre-war  proportions.  In 
Great  Britain  the  termination  of  the  war  found  the 
great  plant  at  Avonmouth  unfinished,  and  construction 
was  discontinued.  The  industrial  conditions  for  zinc 
smelting  in  Great  Britain  are  unfavorable,  and  for  the 
moment  that  country  is  practically  out  of  the  running 
as  a  zinc  producer.  In  Germany  a  large  production  of 
zinc  was  maintained  during  the  war,  but  since  the  arm- 
istice labor  and  political  troubles  have  resulted  in  a 
great  curtailment  of  production.  These  conditions  com- 
bine to  make  Europe  temporarily  short  of  zinc. 

The  Burma  Corporation  has  been  making  plans  for 
its  new  smelter  in  India,  and  construction  of  this 
probably  will  begin  early  in  1920;  in  fact,  more  or  less 
work  has  been  done  already.  This  plant  will  combine 
Delplace  furnaces  for  roasting  and  Neureuther-Siemens 


furnaces  for  distillation.  This  combination  represents 
good  practice  under  certain  conditions. 

In  blende  roasting,  things  remain  about  in  statu  qioo, 
but  some  earnest  study  is  being  devoted  to  improve- 
ment of  methods,  for  which  there  is  ample  room.  For 
certain  kinds  of  roasting  the  Skinner  furnace  is  regard- 
ed favorably.  For  dead-roasting  and  utilization  of  the 
sulphur  gases  thoughts  still  focus  on  the  Hegeler  as  a 
mechanical  furnace  and  the  Delplace  as  a  hand-raked 
furnace.  The  Spirlet  is  successful  in  some  places  and 
unsuccessful  in  others.  The  explanation  of  this  is  that 
the  older  designs  were  not  "fool-proof,"  and  in  order 
to  make  the  furnaces  go  properly  they  required  the  at- 
tention of  someone  who  was  interested  in  them  and 
would  stay  with  them  with  the  determination  to  make 
them  go. 

We  have  not  yet  begun  to  get  many,  or  even  any,  de- 
tails of  what  German  zinc  smelters  did  during  the  war. 
Indeed,  we  are  all  far  behind  in  our  acquaintanceship 
with  foreign  literature,  in  which  we  shall  doubtless  find 
a  good  deal  of  value  when  we  begin  to  study  it. 

Belglan  Practice 

During  the  last  year  I  received  some  copies  of  the 

Revue  Universelle  des  Mines,  etc.  {Liege,  Belgique)  for 
1914,  in  the  July  number  of  which  Professor  Prost  re- 
ported some  instructive  experiments  performed  by  him 
at  Angleur  and  Corphalie,  two  of  the  important  zinc 
smelters  of  Belgium.  He  sought  to  ascertain  whether 
calcium  and  magnesium  sulphates  were  decomposed  in 
the  zinc  retort,  and  whether  sulphur  trioxide  was  lib- 
erated and  the  sulphur  experienced  further  reactions 
leading  eventually  to  combination  with  zinc  vapor  and 
the  formation  of  zinc  sulphide.  He  concluded,  tenta- 
tively, that  no  loss  of  zinc  happened  in  that  way.  In 
the  course  of  these  experiments  he  reported  some  prac- 
tical data  of  zinc  distillation  that  are  both  unique  and 
interesting. 

The  following  charge  was  prepared:  Zn,  47.32  per 
cent;  Pb,  4.37  per  cent;  Fe,  6.96  per  cent;  CaO,  3.22 
per  cent;  MgO,  1.12  per  cent;  SiO,,  9.25  per  cent;  S, 
2.97  per  cent  (0.79  per  cent  being  as  sulphide  and  2.18 
per  cent  as  sulphates).  The  charge  was  mixed  with 
40  per  cent  of  reducing  coal,  which  contained  0.97  per 
cent  S.  The  charge  per  retort  was  about  37.75  kg.  of 
ore  and  15.2  kg.  of  reducing  coal.  The  retorts  were 
charged  at  8  a.m.  At  7:30  p.m.,  when  the  internal 
temperature  was  1,280  deg.  C,  as  determined  by  Seger 
cones  in  an  empty  retort  immediately  adjacent,  one  re- 
tort was  removed  from  the  furnace,  sealed  airtight,  and 
allowed  to  cool.  The  charge  remaining  in  it  weighed 
33.1  kg.  and  assayed  28  per  cent  Zn  and  3.63  per  cent  S. 
Of  the  zinc  in  the  original  charge  48.11  per  cent  and  of 
the  sulphur  5.28  per  cent  had  been  expelled  at  this  time. 

Another  retort  was  withdrawn  at  1  a.m.,  the  tem- 
perature then  being  1,370  deg.  C.  The  charge  remain- 
ing in  it  weighed  23.5  kg.  and  assayed  13.52  per  cent 
Zn  and  5  per  cent  S.  Of  the  zinc  in  the  original  charge 
82.26  per  cent  had  now  been  volatilized  and  of  the  sul- 
phur, 7.47  per  cent.  •" 

The  third  retort,  withdrawn  at  5:30  a.m.,  when  the 
temperature  was   1,370  deg.  C,  contained   18.8  kg.   of 
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residue,  assaying  3.73  per  cent  Zn  and  6.08  per  cent  S. 
The  volatilization  of  zinc  had  then  been  96.02  per  cent 
and  of  sulphur  8.56. 

We  may  estimate  the  temperature  of  1,280  deg.  C 
inside  the  retort  as  being  equivalent  to  about  1,450  deg. 
C.  in  the  funiace,  and  1,370  deg.  C.  as  being  equal  to 
1,475  to  1,525  deg.  These  are  much  higher  tempera- 
tures than  prevail  in  ordinary  American  practice.  Yet 
the  ore  that  was  being  distilled  in  this  case  was  not 
particularly  attractive,  either  as  to  zinc  tenor  or  charac- 
ter of  gangue  constituents.  Mixed  with  only  40  per 
cent  of  reduction  material,  the  residue  was  only  about 
one-third  the  charge  and  one-half  the  ore,  and  assayed 
only  3.73  per  cent  Zn.  We  should  regard  these  as  phe- 
nomenal results.  The  volatilization  of  zinc  was  96  per 
cent.  With  4  per  cent  remaining  in  the  residue,  we  may 
imagine  a  loss  of  4  to  6  per  cent  by  failure  to  condense 
and  an  extraction  of  90  to  92  per  cent  as  zinc. 

I  regret  that  Professor  Prost  did  not  state  the  time 
of  the  beginning  of  distillation.  The  retorts  were 
charged  at  8  a.m.  We  may  assume  that  by  11:30  a.m. 
the  hydrocarbons  had  been  driven  off  and  the  prelimi- 
nary reduction  of  metallic  oxides  other  than  zinc  had 
been  completed.  In  the  next  eight  hours  about  8.59  kg. 
of  zinc  had  been  expelled,  or  about  1  kg.  per  hour.  In 
the  next  five  and  a  half  hours  about  6.09  kg.  of  zinc  was 
volatilized,  or  1.1  kg.  per  hour,  [n  the  final  period  of 
four  and  a  half  hours  the  volatilization  of  zinc  was  2,476 
kg.,  or  0.55  kg.  per  hour. 

My  first  deduction  is  based  on  an  assumption  that 
probably  is  only  approximate.  I  shall  perhaps  be  rea- 
sonably safe  in  assuming  that  for  thirteen  and  a  half 
hours  the  distillation  of  zinc  from  an  ore  of  47  per  cent 
grade  charged  in.  a  retort  holding  about  38  kg.  of  ore 
(presumably  a  Rhenish  retort)  proceeds  at  the  rate  of 
1  to  1.1  kg.  per  hour.  During  this  period  the  tempera- 
ture of  the  furnace  is  raised  gradually  to  1,500  deg.  C. 
During  the  last  four  and  a  half  hours  the  temperature 
is  maintained  at  that  high  figure,  but  the  charge  is  so 
nearly  spent  that  the  rate  of  distillation  is  only  about 
one-half  the  former.  After  two  and  a  half  hours  for 
the  maneuver,  the  cycle  begins  again.  Of  course,  on  a 
whole  furnace  the  time-table  is  somewhat  different,  for 
the  entire  maneuver  cannot  be  performed  in  two  and 
a  half  hours.  For  that  reason  the  average  distillation 
in  240  retorts  would  be  inferior  to  the  record  of  three. 


Granby  Consolidated 

Report  of  the  Granby  Consolidated  Mining,  Smelting 
&  Power  Co.,  Ltd.,  for  the  year  ended  June  30,  1919, 
states  that  during  the  period  under  review  there  was 
mined  and  treated  at  the  company's  different  plants, 
997,533  tons  of  ore,  inclusive  of  10,574  tons  of  purchased 
ore,  yielding  28,213,552  lb.  coppei-,  567,425  oz.  silver, 
and  23,303  oz.  gold. 

The  development  work  at  the  Hidden  Creek  mine, 
for  the  purpose  of  extending  the  known  limits  of  the 
orebodies,  has  added  to  previous  estimates  1,321,250 
tons,  which  may  be  compared  with  the  ore  extracted, 
amounting  to  664,847  tons.  No  further  development 
work  has  been  carried  on  at  either  the  Bonanza  mine, 
near  the  Hidden  Creek  mine,  or  the  Midas  mine,  at 
Valdez.  Only  3,459  tons  were  shipped  from  the  Midas 
mine  during  the  year,  as  conditions  of  labor  and  trans- 
portation made  it  inexpedient  to  undertake  regular 
operation  of  the  property. 


Of  the  two  small  properties  in  southeastern  Alaska 
that  were  under  operation  at  the  beginning  of  the  year, 
the  It  mine  has  been  worked  out,  and  the  ore  left  in  the 
Mamie  mine  was  too  low  grade  to  be  shipped  except  for 
flux. 

Grand  Forks  operated  with  a  gradual  decrease  of 
furnace  days,  and  a  low  average  of  2.39  furnace  days 
for  the  year  was  reached.  A  complete  shutdown  was 
made  necessary  on  June  20,  1919. 

The  mines  and  smelter  at  Anyox  were  closed  dovra 
twice  during  the  year  on  account  of  strikes.  With  the 
completion  of  most  of  the  development  and  construc- 
tion work  in  connection  with  the  coal  property  at  Cas- 
sidy,  and  the  coke  and  byproducts  plant  at  Anyox,  these 
plants  will  supply  the  coke  needed  for  the  smelter  at 
a  lower  price  than  previous  sources  made  possible. 

The  Phoenix  mine  was  shut  down  on  June  14,  1919, 
and  instructions  were  given  to  dismantle  the  plant. 
Shipments  from  the  Victoria  shaft  totaled  206,740  tons. 
The  mining,  crushing,  and  loading  cost  of  Victoria  ore 
was  $1.25,  and  the  development  cost  was  33c.,  making 
a  total  cost  of  $1.58  per  ton.  The  electric  shovel 
worked  satisfactorily.  The  total  tonnage  handled  was 
239,453  tons,  and  of  this  104,203  tons  was  shipped.  The 
cost  per  ton  of  material  handled  was  61c.,  and  the  ore 
cost  was  $1.42  per  ton.  The  shovel  was  in  almost  con- 
tinuous operation  for  five  years.  Its  output  during  this 
period  has  totaled  1,373,191  tons,  which  was  excavated 
at  a  cost  of  54.3c.  per  ton.  Of  this  total,  590,243 
tons  was  ore,  and  as  the  total  cost  was  charged  against 
the  ore,  this  cost  per  ton  amounted  to  $1.26.  Total 
shipments  from  all  sources  amounted  to  310,943  tons. 

Recovery  reported  from  the  smelter  for  Phoenix  ore 
was  19.58  lb.  copper,  0.239  oz.  silver,  and  0.0447  oz.  gold. 
This  is  the  best  recovery  obtained  since  1909. 

Development  work  amounted  to  5,268  ft.,  and  cost 
22.5c.  per  ton  of  ore,  or  $13.31  per  ft.  The  cost  per 
ton  of  total  output,  crushed,  on  cays,  including  all  devel- 
opment, was  $1,527,  which  includes  the  cost  of  the 
disposal  of  178,865  tons  of  waste. 

The  Hidden  Creek  mine  was  operated  312  days,  with 
an  average  number  of  243  men,  and  produced  683,889 
tons  of  ore,  which  is  205,719  tons  less  than  during  the 
previous  year.  From  an  operating  standpoint  the 
record  is  the  best  ever  made  at  Anyox.  The  number 
of  tons  produced  per  man  shift  was  8.3.  This  compares 
with  7.9  during  the  previous  year,  and  7.2  in  1916-17. 
The  average  grade  of  all  ore  mined  at  the  Hidden 
Creek  mine  is  1.88  per  cent  copper,  compared  with 
2.14  per  cent  in  1918,  and  2.08  per  cent  in  1917.  The 
cost  of  mining  at  Hidden  Creek  for  the  fiscal  year 
was  $1,389,  which  is  18c.  higher  than  in  1918. 

The  total  underground  development  for  the  year 
amounted  to  3,185  ft.,  at  a  cost  of  '$26.16  per  ft.  This 
development  consists  of  1,013  ft.  of  raising  and  2,172 
ft.  of  drifting.  Total  underground  development  to  date 
amounts  to  38,615  ft.  Diamond  drilling  for  the  year 
amounts  to  11,972  ft.,  at  a  cost  of  $2.71  per  ft.  The 
total  diamond  drilling  at  the  Hidden  Creek  mine 
amounts  to  99,152  ft.  An  important  item  of  under- 
ground development  is  the  construction  of  the  new  four- 
compartment  shaft.  Approximately  $50,000  was  spent, 
all  of  which  was  charged  to  mine  development. 

The  ore  reserves  on  June  30,  1919,  are  estimated  at 
11,222,702  tons,  averaging  2.24  per  cent  copper.  This 
estimate  indicates  a  net  increase  of  742,552  tons  over 
the  reserves  reported  for  the  preceding  year. 
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CONTINUED  increases  in  wages  and  costs  of 
supplies  have  greatly  impeded  gold  production, 
and  the  increased  price  of  silver  has  accelerat- 
ed the  production  of  the  latter  metal.  Under  the 
changed  conditions,  the  fine  points  of  metallurgical 
economy  are  subject  to  revision,  for  the  great  varia- 
tions in  the  three  items  of  expense,  namely,  supplies, 
labor,  and  power,  have  necessitated  a  re-determina- 
tion of  what  constitutes  the  best  practice.  Silver 
tailings,  with  silver  at  55c.  per  oz.,  might  in  the  past 
be  wasted  when  carrying  an  ounce  to  the  ton,  but 
with  silver  at  $1.35  per  oz.,  it  has  in  some  cases 
paid  to  install  means  of  making  higher  extractions. 

With  cyanide  costing  13  to  18c.  per  lb.,  a  consump- 
tion of  from  .25  to  .4  lb.  of  cyanide  per  ton  of  ore 
could  be  well  afforded,  but  with  the  price  of  the 
chemical  doubled,  economy  is  demanded. 

The  Change  in  Method  at  Nipissing 

A  striking  example  of  revising  methods  to  meet 
changed  conditions  is  found  in  the  treatment  of 
high-grade  silver  ores  of  the  Nipissing  mines  at 
Cobalt.  The  operating  company  had  a  very  efficient 
process  of  tube-mill  amalgamation,  which,  for  seven 
years,  had  given  satisfaction.  The  process  used 
large  quantities  of  mercury,  the  pre-war  price  of 
which  was  from  $33  to  $39  per  flask  of  75  lb.  War 
conditions  raised  the  price  of  mercury  to  $130  per 
flask,  and  so  increased  the  cost  of  the  process  that 
it  was  decided  to  discontinue  amalgamation  and  to 
rely  upon  cyaniding  after  giving  the  ore  a  prelim- 
inary treatment  with  bleaching  powder  in  the  tube 
mill.  A  two  and  one-half  per  cent  cyanide  solution  is 
used  and  precipitation  is  by  sodium  sulphide,  the 
precipitate  being  desulphurized  by  caustic  soda  and 
aluminum.  The  new  process  is  working  smoothly 
and  will  be  continued  so  long  as  it  shows  a  saving 
over  amalgamation. 

Costs  of  fuel  for  heating,  roasting,  and  for  power 
have  a  decided  bearing  upon  best  practices.  The 
prices  of  iron  and  steel  make  it  necessary  to  strike 
a  new  balance  in  deciding  between  repairs  or  replace- 
ments, and  present  labor  costs  upset  all  previous 
ideas  of  economical  upkeep  and  operation. 

Increased  costs  and  scarcity  of  supplies  have 
forced  the  adoption  of  economies  which  previously 
would  not  pay  or  were  overlooked.  In  the  Transvaal 
it  has  become  common  practice  to  work  up  broken 
cam  shafts  into  stems,  mortar  liners,  crusher  tog- 
gles, and  other  parts,  and  old  cams  are  repaired  by 
welding  pieces  of  scrap  to  worn  surfaces ;  worn  and 
broken  shoes  are  repaired  and  kept  in  service. 

Metallurgical  Practice  Forced  to  Adopt  Itself  to 
Changed  Conditions 

The  metallurgist  engaged  in  the  design  of  new 
plants  is  constantly  beset  with  perplexing  questions 
of  what  the  future  may  have  in  store.  If  he  relies 
upon  pre-war  experience,  he  may  find  that  what  he 
had  learned  to  consider  good  practice  is  under  pres- 


ent conditions  very  poor  practice ;  and  if  he  lays  out 
new  work  to  meet  the  present  conditions  he  may  find 
in  a  year  or  two  that  it  would  have  been  better  to 
have  retained  the  old  methods. 

Coarse  Crushing. — Opinions  still  vary  between  the 
relative  merits  of  jaw  and  gyratory  crushers  for 
initial  crushing,  but  the  tendency  seems  to  be  to 
favor  the  gyratory  crusher,  even  in  instances  where 
extremely  large  blocks  of  ore  are  to  be  crushed.  What 
is  believed  to  be  the  largest  gyratory  crusher  in  the 
world  has  been  constructed  with  receiving  openings 
60  x  190  in.,  which  is  certainly  large  enough  to 
handle  any  product  of  precious  metal  mines. 

Intermediate  Crushing.— The  increased  use  of  ball 
mills  has  created  a  demand  for  a  product  consider- 
ably finer  than  that  which  can  be  economically  pro- 
duced by  the  ordinary  jaw  or  gyratory  crusher.  This 
demand  is  leading  to  the  adoption  of  rolls  for  inter- 
mediate work,  and  with  the  increasing  use  of  rolls, 
their  good  qualities  and  economical  operation  will 
probably  lead  to  a  more  extended  use  as  interme- 
diate crushers,  even  where  a  comparatively  coarse 
product  is  desired.  A  new  type  of  high-speed  gyra- 
tory has  been  put  upon  the  market,  by  means  of 
which  it  is  hoped  to  crush  large  tonnages  with  a 
moderately  sized  machine,  and  thus  compete  with 
rolls. 

Coarse  Grinding. — The  wave  of  enthusiasm  to  per- 
form all  crushing  and  grinding  in  ball  mills  seems 
to  be  subsiding,  and  a  rational  consideration  of  the 
hardness  and  toughness  of  different  ores  is  pre- 
serving a  continuance  of  the  old  practice  of  per- 
forming coarse  and  fine  grinding  in  two  operations. 

Generally,  it  has  been  found  that  the  ball  mill 
must  be  preceded  by  rolls  or  fine  crushers  in  order 
to  obtain  efficient  work  and  expected  tonnages.  The 
stamp  still  holds  the  premier  position  in  crushing 
hard  and  tough  ores.  Tonnages  up  to  23  tons  per 
stamp  per  day  are  obtained  upon  the  hard  banket  of 
the  Rand,  and  the  tough  conglomerates  of  Cobalt 
seem  particularly  resistant  to  apparatus  other  than 
stamps,  and  no  figures  of  costs  have  been  made  pub- 
lic which  show  lower  costs  for  ball  mills  upon  the 
schistose  and  quartz  ores  generally  encountered  in 
gold  production. 

The  difficulty  of  obtaining  efficient  battery  men 
and  the  comparative  noiselessness  and  the  ease  of 
operation  of  ball  mills  give  the  latter  a  decided  pref- 
erence in  the  minds  of  most  mill  men,  and  where 
the  ore  is  not  too  hard  nor  too  tough,  the  adoption 
of  ball  mills  in  new  installations  will  no  doubt  be- 
come standard  practice.  Costs  of  installation,  and  of 
supplies,  labor,  and  power,  will  continue  to  be  the 
deciding  factors  in  large  installations,  but  in  mills 
of  moderate  capacities  the  general  tendency  strongly 
favors  the  use  of  ball  mills. 

Fine  Grinding. — Tube  milling  continues  to  hold  full 
sway  in  this  department,  although  excellent  results 
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are  claimed  for  rod  mills.  An  increased  use  of  metal 
balls  in  place  of  pebbles  has  been  noted,  but  there 
has  been  no  radical  change  from  standai'd  practice. 

An  experimental  plant  at  the  Hollinger  Consoli- 
dated, in  Porcupine,  led  to  some  interesting  results. 
Two  tube  mills  6  ft.  diameter  by  15  ft.  long 
were  installed.  Large  42-in.  discharge  openings 
were  provided,  and  the  discharge  ends  were  carried 
on  rollers  and  tires.  These  were  run  in  competition 
with  5  X  20  trunnion-type  mills.  The  experimental 
feed  was  received  from  a  48-in.  Symons  disk 
grinder.  The  disk  grinder  delivered  a  uniform 
product,  the  particles  being  about  the  size  of  coffee 
beans.  It  was  found  that  this  uniform  product 
quickly  choked  the  tube  mills  when  normal  tonnages 
were  fed,  and  only  at  greatly  reduced  tonnages  could 
satisfactory  tube  milling  be  obtained.  The  perform- 
ance of  the  disk  grinder  was  all  that  had  been  ex- 
pected, but  it  was  replaced  by  a  7  x  6  ball  mill  for 
the  reason  noted. 

Working  upon  the  ball-mill  discharge,  the  tube 
mDls  were  thoroughly  tested.  Pebble  consumption, 
power  consumption,  and  upkeep  per  ton  treated 
were  greatly  in  excess  of  the  costs  on  the  5  x  20 
mills,  and  resulted  in  the  substitution  of  trunnions 
for  the  roller  supports,  reduction  of  the  discharge 
openings  to  the  usual  trunnion  size,  and  the  adoption 
of  mills  5  ft.  6  in.  in  diameter  for  extensions  to  the 
works. 

The  experimental  mills  were  chosen  to  incoiporate 
the  most  up-to-date  South  African  practice,  and  the 
results  obtained  show  the  necessity  of  making  care- 
ful investigations  before  applying  the  proven  good 
practice  of  one  district  to  some  other  district.  The 
Rand  banket  is  a  conglomerate  of  hard  water-worn 
quartz  pebbles,  difficult  to  crush  and  excellent  for 
use  as  tube-mill  pebbles;  its  use  as  pebbles  makes 
a  high  pebble  consumption  desirable.  The  Rand 
practice  is  to  produce  a  large  percentage  of  coarse 
sands  for  leaching,  thus  demanding  a  quick  dis- 
charge of  sands  from  the  tube  mills.  The  Hollinger 
ore  is  friable  and  is  unsuitable  for  pebble  use,  and 
the  process  is  all-sliming,  thus  requiring  a  longer 
period  of  tube  milling. 

Classification. — An  important  advance  in  metal- 
lurgical practice  is  marked  by  the  Dorr  bowl  classi- 
fier. This  apparatus  combines  the  old  type  of  classi- 
fier with  a  small  thickener  and  a  hydraulic  cone,  the 
sand  discharge  from  the  thickener  being  washed  free 
of  slime  by  a  rising  current  of  wash  water  or  solu- 
tion. Thus  in  one  piece  of  workable  apparatus  have 
been  combined  the  steps  of  settling,  washing  and 
mechanically  discharging  the  settled  coarse  product, 
while  decanting  that  part  of  the  ore  which  has  been 
ground  to  the  desired  fineness. 

There  has  been  a  noticeable  tendency  upon  the 
part  of  gold-mill  operators  to  work  with  a  somewhat 
more  granular  product  than  was  considered  good 
practice  in  all-sliming  plants  a  few  years  ago,  but 
this  new  apparatus  would  nevertheless  seem  to  have 
a  wide  field  of  application  not  only  in  closed  tube- 
mill  circuits,  but  also  in  the  separation  of  slimes 
and  sands  for  separate  treatments. 


Cyaniding. — Mill  operators  have  had  no  alternative 
but  to  pay  the  prices  demanded  for  cyanide  and  try 
to  economize  upon  the  consumption.  Some  progress 
has  recently  been  made  in  the  use  of  a  weak-strength 
product  of  the  American  Cyanamid  Co.  and  it  is  re- 
ported that,  among  others,  the  Nipissing  company 
(silver),  of  Cobalt,  is  obtaining  satisfactory  results 
from  the  use  of  this  product. 

The  resort  to  filters  for  at  least  the  final  wash  in 
slime  plants,  and  the  adoption  of  improved  methods 
of  precipitation,  offer  about  the  only  means  of  re- 
ducing cyanide  consumption  and  hence  any  satis- 
factory chemical  cheaper  than  standard  cyanide 
would  be  welcomed  by  metallurgists. 

Precipitation.— The  high  cost  of  zinc  has  encour- 
aged efforts  to  devise  some  means  of  cutting  down 
the  costs  of  precipitation.  Several  attempts  at  using 
graphite  seem  to  have  met  with  mediocre  success, 
but  have  not  been  generally  adopted. 

It  is  reported  that  certain  South  African  interests 
have  again  taken  up  the  process  of  electrolytic  pre- 
cipitation and  that  encouraging  results  have  been  ob- 
tained experimentally. 

Aluminum  dust  has  continued  in  use  in  some  silver 
plants,  but  the  deleterious  effects  of  the  calcium 
aluminate  produced  from  the  added  caustic  soda  has, 
in  most  cases,  caused  a  reversion  to  zinc  dust,  par- 
ticularly since  the  merits  of  the  Crowe  process  have 
come  to  be  more  fully  recognized. 

A  decided  economy  is  being  brought  about  by  the 
adoption  of  the  Crowe  vacuum  process  for  de-aerat- 
ing pregnant  cyanide  solution  before  precipitation. 
Though  it  has  long  been  recognized  that  the  admix- 
ture of  air  with  solutions  for  precipitation  was  to 
be  avoided,  there  has  not  been  a  widespread  knowl- 
edge of  the  possibility  nor  of  the  advisability  of 
removing  air  from  such  solutions,  and  though  there 
have  been  isolated  instances  of  metallurgists  partly 
recognizing  the  value  of  this  step,  it  has  neverthe- 
less been  left  to  the  present  day  to  adopt  and  put 
into  general  use  a  commercially  developed  process 
of  de-aeration  which  results  in  marked  economies. 
Not  only  is  there  a  great  reduction  in  zinc  consump- 
tion, but  the  subsequent  refining  of  the  precipitate 
is  simplified  and  rid  of  much  disagreeable  and  costly 
work. 

A  wide  application  of  the  process  has  been  made 
in  Mexico,  and  it  has  been  adopted  in  the  Porcupine, 
Kirkland  Lake,  and  Cobalt  districts  of  Ontario.  In 
the  United  States  it  is  finding  its  way  into  the  vari- 
ous camps  and  is  universally  showing  economical  re- 
sults. In  some  instances  it  is  claimed  that  savings 
in  zinc,  cyanide,  and  refining  charges  amount  to 
over  15c.  per  ton  of  ore  milled. 

In  nearly  all  gold  camps,  producers  have  found 
difficulty  in  maintaining  production,  owing  to  short- 
age and  high  costs  of  labor  and  supplies.  There  has 
been  but  little  construction  of  new  plants  or  addi- 
tions to  existing  plants,  although  a  number  of  com- 
panies have  planned  to  undertake  new  construction 
when  conditions  are  more  favorable.  Practically  all 
new  gold  mills  have  been  planned  with  a  view  to 
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using  counter-current  decantation  or  a  combination 
of  c.  c.  d.  with  rotary  filters.  With  present  costs  of 
labor  and  supplies,  it  is  a  matter  for  careful  figuring 
whether  filtering,  counter-current  decantation  or  a 
combination  of  the  two  should  be  adopted. 

Filtering  has  the  advantages  of  a  minimum  of 
barren  solution  to  be  handled,  high  values  in  the 
pregnant  solution  and  consequent  low  bulk  of  solu- 
tion to  be  precipitated,  low  cyanide  losses  and  low 
losses  in  dissolved  values.  In  cold  climates  the  filter 
also  has  an  advantage  in  the  matter  of  space  occu- 
pied and  in  warm  solution  wasted.  If  the  counter- 
current  system  be  charged  up  with  all  costs  inci- 
dental to  its  use,  the  present  costs  of  supplies,  labor, 
and  fuel  will  in  some  cases  show  a  sufficient  advan- 
tage in  favor  of  filters  to  lead  to  their  adoption. 

A  combination  of  counter-current  decantation  fol- 
lowed by  rotary  filters  seems  likely  to  be  a  most 
satisfactory  arrangement.  A  strong  objection  to  the 
rotary  filter  has  always  been  the  lack  of  flexibihty 
in  control  of  time  for  barren  solution  and  water 
washes,  but  if  the  filter  be  preceded  by  two  or  three 
steps  of  decantation,  the  question  of  washing  the 
cake  thoroughly  becomes  much  less  important.  At 
any  rate,  the  question  of  adopting  one  process  or  the 
other,  or  a  combination  of  the  two,  must  be  decided 
by  local  conditions  of  labor  and  supply  costs. 

An  increasing  use  of  trays  in  thickener  tanks  has 
demonstrated  the  practicability  of  the  tray-thick- 
ener, and  increased  capacities  of  from  75  to  90  per 
cent  have  been  shown  over  the  use  of  simple  tanks. 

Operations  of  thickeners  show  a  desirability  for 
allowing  a  greater  settling  area  per  ton  than  was 
previously  thought  necessary,  the  increased  effici- 
ency in  settling  more  than  compensating  for  the 
slight  additional  costs  of  installation. 

In  connection  with  filters  an  interesting  decision 
was  handed  down  by  the  Supreme  Court  of  West 
Australia  in  the  suit  brought  by  the  Moore  company 
against  the  Great  Boulder  Proprietary  of  Kalgoorlie, 
for  infringement  of  patent  rights;  the  decision  was 
rendered  against  the  plaintiff. 

The  Rand  still  continues  to  produce  approximately 
63  per  cent  of  its  bullion  by  amalgamation.  What- 
ever mathematical  proofs  may  be  put  forward  to 
substantiate  the  correctness  of  this  practice,  there 
is  always  present  the  unknown  factor  of  amalgam 
theft,  which  might  outweigh  metallurgical  eco- 
nomies. Climatic  conditions,  available  labor  supply, 
costs  of  operation,  costs  of  alterations  and  the  pros- 
pective life  of  a  property  must  always  govern  the 
adoption  of  changes  in  metallurgical  practice,  and  it 
is  therefore  not  to  be  expected  that  under  present 
conditions  there  will  be  any  change  in  established 
efficient  Rand  metallurgical  practice.  Rand  metal- 
lurgists have  been  devoting  more  care  to  the  preven- 
tion of  the  escape  of  mercurial  fumes  dui'ing  the 
steaming  of  amalgamating  plates,  and  in  discussions 
of  the  subject  descriptions  have  been  published, 
showing  the  construction  of  steaming  boxes,  blowers, 
and  piping  for  protecting  employes. 

Flotation. — Much  experimental  work  has  been  done 
in  attempting  to  apply  flotation  to  the  treatment  of 


precious-metal  ores,  but  where  the  ores  are  amen- 
able to  amalgamation  or  cyanidation  there  does  not 
seem  to  be  a  field  for  applying  flotation. 

Considerable  success  is  claimed  for  the  use  of  flo- 
tation methods  upon  certain  ores  containing  copper, 
lead,  gold,  and  silver,  which  were  unsuitable  for 
cyanide  treatment  on  account  of  the  copper  contents, 
and  in  other  ores  in  the  treatment  of  which  the  re- 
covery of  the  lead  was  not  possible  by  cyaniding  or 
amalgamation.  Flotation  has  also  been  found  of 
service  in  treating  concentrator  tailings  which  car- 
ried appreciable  values  in  finely  ground  particles 
which  could  not  be  caught  upon  concentrating  tables. 

There  had  always  been  a  waste  of  from  4  to  7  oz. 
of  silver  in  the  form  of  argentite,  pyargerite,  and 
other  sulphides  which  escaped  from  the  concenti-at- 
ing  mills  of  Cobalt,  and  the  present  price  of  silver 
has  made  the  recovery  of  these  values  worth  while, 
hence  water  concentration  is  being  followed  by 
flotation  vdth  fair  success.  At  the  Nipissing  mill 
flotation  of  cyanide  tailings  was  unsuccessful. 

Some  success  is  claimed  for  flotation  methods  as 
applied  to  selective  concentration  of  zinc-lead-silver 
ores,  but  much  seems  to  depend  upon  the  fineness 
and  the  closeness  of  intermixing  of  the  valuable 
crystals.  The  present  pi-ice  of  silver  inspires  con- 
tinued efforts  upon  the  part  of  experimentors,  and 
several  plants  are  reported  as  being  under  constmc- 
tion  or  planned  for  using  flotation,  either  wholly  or 
partly,  as  a  means  of  extracting  values. 

Chloridizing  and  volatilization  of  values  in  com- 
plex ores  has  been  worked  upon  by  the  Bureau  of 
Mines  in  the  laboratory  at  Salt  Lake,  and  sufficient 
success  has  been  achieved  upon  a  laboratory  scale 
to  encourage  at  least  two  commercial  attempts  at  ap- 
plying the  process.  It  is  reported  that  the  Western 
Metallurgical  Co.  has,  at  Humboldt,  Ariz.,  obtained 
such  satisfactory  results  with  a  small  furnace,  hav- 
ing a  daily  capacity  of  ten  tons,  that  the  company 
is  now  installing  a  furnace  of  100  tons  daily  capacity. 

The  process  consists  of  chloridizing  the  ores  and 
volatilizing  the  chlorides  of  copper,  lead,  silver,  and 
gold,  the  values  being  precipitated  from  the  fume 
by  the  Cottrell  electrostatic  process.  The  costs  of 
the  process  depend  largely  upon  the  consumption  of 
fuel  and  of  sodium  or  calcium  chloride,  but  it  is  be- 
lieved that  the  recovery  of  values  from  some  of  these 
mixed  ores  will  leave  a  safe  margin  of  profit. 

Considerable  progress  has  been  made  in  the  treat- 
ment of  so-called  "manganese"  silver  ores.  Flota- 
tion has  not  been  a  success  in  this  field,  but  two 
other  processes  have  been  developed  which  seem  to 
promise  success.  The  "Caron"  process  has  given 
such  good  results  experimentally  that  a  100-ton  mill 
is  now  being  erected  in  Sumatra  by  the  Dutch  gov- 
ernment. The  process  involves  dry  crushing  of  the 
ore  to  approximately  10  mesh,  followed  by  a  re- 
ducing roast  in  a  special  type  of  patented  kiln  fur- 
nace which  provides  for  cooling  the  calcine  without 
reoxidation.  After  calcining,  the  ore  is  reground 
to  whatever  fineness  is  required  and  is  subjected  to 
ordinary  cyanide  treatment.  The  cost  of  roasting 
is  the  controlling  factor  in  the  application  of  the 


January  17,  1920 


Engineering   and   Mining   Journal 


197 


process,  but,  othenvise,  the  process  is  claimed  to  be 
sastisfactory  and  to  give  extractions  as  high  as  98 
per  cent. 

A  second  process  for  which  promising  results  are 
claimed  consists  in  subjecting  the  ore  to  fine  gi'ind- 
ing  and  agitation  in  sulphurous-acid  solution.  After 
this  treatment  the  pulp  is  filtered  and  washed  and 
is  then  subjected  to  cyanide  treatment  in  the  regular 
way. 

To  overcome  the  obstacle  of  providing  a  supply  of 
sulphurous  acid,  Mr.  Austin  has  recently  taken  out 
patents  for  an  improvement.  In  the  Austin  process, 
iron  sulphide  is  added  to  a  sulphuric-acid  pulp,  and 
an  electric  current  is  passed  through  the  mixture. 
The  iron  sulphide  decomposes,  and  the  acid  con- 
sumed in  breaking  up  the  manganese  dioxide  is  re- 
generated. After  this  treatment,  the  ore  is  filtered, 
washed,  and  subjected  to  regular  cyanide  treatment. 

Both  of  the  above-named  processes  have  still  to 
be  operated  upon  a  commercial  scale  before  their 
efficiencies  can  be  judged. 

Refining — In  the  past  the  producer  of  bullion  has 
usually  contented  himself  with  shipping  a  fairly 
clean  gold-silver  product,  leaving  it  to  the  mint  or 
refiner  to  part  the  two  metals.  The  successful  use 
of  the  Miller  process,  in  the  mint  at  Ottawa,  led  the 
Mclntyre  mines,  of  Porcupine,  to  substitute  that 
process  for  the  old  acid  treatment  and  retorting 
which  had  previously  been  used. 

The  process  consists  of  blowing  chlorine  gas 
through  the  molten  bullion,  the  silver  being  carried 
off  as  a  chloride  and  collected  in  a  wash  chamber 
while  the  gold  remains  in  the  melting  pot.  The 
Ottawa  mint  had  always  refused  bullion  with  more 
than  5  per  cent  of  base  contents,  but  whether  this 
was  merely  to  save  work  at  the  mint,  or  because 
the  Miller  pi'ocess  was  too  expensive  for  refining 
dirty  bullion,  is  not  clear. 

The  principal  saving  in  the  process  consists  of 
reduced  express,  insurance  and  mint  charges,  and 
the  separation  of  the  silver  puts  the  producer  in  a 


position  to  take  advantage  of  market  fluctuations  in 
the  price  of  that  metal. 

A  modification  of  the  Miller  process  has  been 
worked  out  at  the  Royal  mint  at  Perth,  West  Aus- 
tralia, in  which  process  two  clay  pipestems  are  intro- 
duced into  the  refining  crucible.  One  is  connected 
to  a  supply  of  compressed  air  and  the  other  to  the 
chlorine  gas  supply.  At  the  beginning  of  the  opera- 
tion a  maximum  amount  of  air  is  used,  so  much  as 
will  just  avoid  the  globules  of  metal  being  projected 
through  the  borax  cover,  a  very  slow  stream  of  chlo- 
rine gas  being  simultaneously  passed.  As  the  opera- 
tion progresses  the  volume  of  air  used  is  diminished, 
and  that  of  the  chlorine  is  increased,  until  finally  the 
air  pipe  is  removed  and  the  chlorine  alone  is  used. 
The  advantage  claimed  for  the  improved  process  is 
in  removing  the  last  trace  of  base  metals  while  there 
is  still  a  considerable  quantity  of  silver  present  in 
the  bullion,  thus  avoiding  the  loss  of  gold  which 
occui's  in  the  all-chlorine  treatment  when  the  last 
traces  of  lead  are  being  removed. 

An  interesting  application  has  been  made  of  the 
Cottrell  electrostatic  process  for  precipitating  of 
silver-refinery  fume  at  the  plant  of  the  United  States 
Metal  Refining  Co.  at  Chrome.  It  is  not  probable 
that  a  general  adoption  of  this  system  will  be  made 
by  small  refiners. 

An  interesting  note  upon  the  volatilization  of  gold 
(Inst,  of  Min.  &  Met.,  London,  Mar.  13,  1919)  is 
partly  summed  up  by  Sir  T.  K.  Rose  as  follows: 
"True  volatilization  of  gold  is  so  small  as  to  be  neg- 
ligible at  the  temperatures  of  industrial  melting  fur- 
naces, say  1,000  deg.  to  1,300  deg.  It  is  difficult  to 
measure  with  accuracy  the  infinitesimal  amounts 
volatilized  at  these  temperatures." 

Dredging — Nothing  new  seems  to  have  occun-ed 
in  the  metallurgy  of  dredging.  The  Lyon  process  for 
the  saving  of  platinum  has  been  applied  in  at  least 
one  case  where  the  gi-avels  carried  sufficient  plat- 
inum to  pay  for  saving,  and  it  has  been  stated  that 
30  per  cent  of  the  platinum  is  being  caught. 
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NO  REVOLUTIONARY  step  in  the  development 
of  the  flotation  process  occurred  during  1919. 
A  gi'eat  deal  of  work,  however,  has  been  done 
in  diff'erent  places  and  by  different  concerns. 

The  legal  situation  has  been  somewhat  clarified  by 
the  decision  of  the  U.  S.  Supreme  Court  handed 
down  June  2,  to  the  effect  that  the  use  of  more  than 
twenty  pounds  of  oil,  even  in  connection  vidth  violent 
agitation,  does  not  constitute  a  violation  of  U.  S. 
Patent  835120,  issued  Nov.  6,  1906,  and  owned  by 
the  corporation  holding  the  American  patents  of 
Minerals  Separation,  Ltd.,  but  that  the  use  of  a 
smaller  quantity  does ;  so  that  operators  of  machines 
using  violent  agitation  are  forced  to  feed  as  much 
as  twenty  pounds  of  oil  per  ton  or  to  take  chances 
on  being  sued  by  Minerals  Separation. 


The  patent  situation  in  regard  to  air  machines 
without  mechanical  agitation  is  still  in  an  unsettled 
condition.  Although  the  U.  S.  Circuit  Court  of  Ap- 
peals at  Philadelphia  had  ruled,  on  May  25,  1917, 
that  the  operations  of  the  Miami  Copper  Co.  during 
the  time  under  consideration  had  been  in  violation 
of  certain  Minerals  Separation  patents,  and  an  ac- 
counting had  been  ordered  on  which  a  body  of  patent 
attorneys  and  flotation  experts  has  been  busy  ever 
since,  the  company  effected  some  changes  in  its  in- 
stallation, which,  in  its  opinion  and  in  the  opinion 
of  many  others,  removed  the  points  of  infringement. 
Nevertheless,  the  Minerals  Separation  lawyer's  still 
maintain  that  infringement  exists,  not  only  in  a  few 
but  in  a  great  many  points.  Furthermore,  they 
brought  suit  against  the  Nevada  Consolidated,  which 
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had  changed  over  from  impeller  machines  to  an  air 
machine  of  its  own  special  design. 

Many  Operators  Using  Mechanical  Agitation 

A  considerable  number  of  operators  must  have 
resigned  themselves  to  paying  heavy  royalties,  as  I 
am  told  that  both  the  Janney  and  the  Kraut  &  Kol- 
berg  machine  have  been  sold  extensively.  W.  A. 
Butchart,  of  Denver,  of  table  fame,  has  put  on  the 
market  a  machine  very  similar  to  the  latter  device. 
He  embodies  in  it  points  of  design  supplied  by  C.  E. 
Rorke,  who  did  pioneer  work,  if  not  the  pioneer 
work,  in  the  design  of  flotation  machines  with  a 
horizontal  shaft.  The  machine  is  making  headway 
in  the  Oklahoma  zinc  district. 

J.  P.  Ruth,  of  Denver,  who  lately  has  been  in  inter- 
ference proceedings  with  F.  C.  Groch,  on  the  score  of 
the  impeller  that  draws  air  through  its  hollow  shaft, 
is  under  the  impression  that  his  machine,  which 
revolves  more  slowly  than  the  M.  S.  machines,  would 
not  be  held  to  infringe  the  basic  patents  of  the  Mm- 
erals  Separation  Co.,  and  has  associated  himself  with 
the  Denver  Engineering  Works  for  the  manufacture 
of  his  apparatus. 

Machines  of  the  Hebbard  or  Owen  type  have  not 
extended  their  field  in  the  United  States  so  far  as  I 
know,  in  spite  of  special  efforts  on  the  part  of  the 
Minerals  Separation  Co.  to  introduce  them,  and  the 
same  is  true  of  the  so-called  cascade  machine. 
Solid  Porous  Bottoms  Developed  for 
Pneumatic  Machines 

The  machines  that  rely  on  air  solely  seem  to  have 
made  considerable  headway.  The  Inspiration,  Miami, 
and  Ray  Consolidated  mills  are  operated  entirely,  or 
almost  entirely,  with  such  machines.  Against  my 
expectation,  much  seems  to  have  been  accomplished 
with  solid  porous  bottoms.  A  cement  bottom  was  de- 
veloped at  Ray,  and  a  Bakelite  bottom  is  used  by 
J.  M.  Callow  in  some  places.  The  Ray  Consolidated 
concentrator,  if  I  am  not  mistaken,  also  deserves  the 
credit  for  originating  the  introduction  of  flotation 
oil  as  a  vapor  through  the  porous  bottom. 

A  test  mill  is  in  operation  at  Ajo,  Ariz.,  at  the 
present  time.  Its  purpose  is  to  develop  a  suitable 
system  of  milling  for  the  sulphide  ores  of  the  New 
Cornelia  Copper  Co.  Crushing,  grinding,  and  flota- 
tion machines  of  the  different  systems  are  being 
tried  out.  It  seems  safe  to  count  on  some  valuable 
development  in  flotation  practice  from  this  plant,  as 
David  Cole,  who  is  actively  connected  with  it,  is  by 
no  means  a  novice  in  flotation  plant  design  and  oper- 
ation. 

Pneumatic  Machines  Should  be  Assisted  by 
Tables  or  Classification 

Speaking  generally,  and  not  of  the  Ajo  plant,  it 
seems  to  me  that  a  mistake  is  often  made  when  air- 
and  impeller-type  machines  are  compared.  At  pres- 
ent I  think  it  may  almost  be  taken  for  an  axiom 
that,  where  flotation  machines  are  to  be  operated 
without  the  aid  of  concentrating  tables  or  similar 
machines,  and  where  a  considerable  proportion  of 
the  economic  mineral  is  coarse,  machines  of  the  im- 
peller type  will  be  found  superior  to  purely  pneu- 
matic apparatus.     The  air-machine  will  come  into 


its  own  and  probably  beat  the  impeller  machines  in 
installations  where  the  flotation  machines  are 
coupled  with  tables  or  vanners.  This  holds  true  for 
the  case  of  feeds,  as  the  flotation  machines  now- 
adays generally  get  them,  i.e.,  feeds  consisting  essen- 
tially of  fines  with  a  certain  portion  of  coarse  grains. 

I  do  not  want  to  be  understood  to  say,  however, 
that  air  machines  are  not  suited  for  the  recoveiy  of 
coarse  material.  They  will  save  mineral  in  coarse 
form,  if  the  worst  slime  is  removed— in  other  words, 
if  good  classification  is  provided  and  sand  and  slime 
are  treated  separately.  Few  persons  realize  how 
coarse  material  can  be  treated  in  a  flotation  machine 
under  such  conditions,  and  I  believe  that  consider- 
able room  for  improvement  and  simplification  lies  in 
that  direction.  Many  thought,  when  the  flotation 
process  first  came  into  prominence,  that  vanners  and 
tables  were  doomed.  I  am  now  sure  that  they  can 
be  dispensed  with  in  many  cases,  as  soon  as  flotation 
men  realize  the  advantages  of  classification. 

Flotation  Fails  on  Semi-Oxidized  Ores,  and 

Leaching  is  Being  Developed  as  an 

Accessoiy 

I  doubt  if  as  much  progress  has  been  made  during 
1919  in  the  development  of  the  flotation  process  as 
has  been  made  in  connecting  it  with  other  processes 
intended  to  cover  up  the  shortcomings  of  flotation. 
The  one  deficiency  that  has  been  felt  most  and, 
therefore,  worked  on  most,  is  the  failure  of  the 
process,  even  in  the  hands  of  skilful  experimenters, 
to  treat  oxidized  copper  ores.  So  far  as  lead  ores 
are  concerned,  the  use  of  sulphidizing  agents  seem 
to  have  led  to  successful  practical  application.  It 
appears  to  be  impossible  to  raise  copper  silicates 
with  any  degree  of  efliiciency  even  after  treatment 
with  sulphidizing  agents,  and  copper  carbonates 
that  can  be  floated  after  sulphidization  show  a  pro- 
nounced tendency  to  float  without  the  help  of  sulphi- 
dizing agents,  and,  therefore,  hardly  require  them. 

It  has  been  the  general  tendency,  therefore,  to  rely 
on  leaching  with  sulphuric  or  sulphurous  acid  for  the 
extraction  of  the  oxide  copper  minerals.  The  pre- 
cipitation is  accomplished  either  in  the  pulp  (and  in 
that  case  flotation  is  relied  upon  for  the  separation 
of  the  precipitate)  or  after  separation  of  the  solution 
from  the  solids.  In  the  last-named  circumstance 
there  is  no  need  for  the  use  of  flotation. 

Where  the  leaching  is  done  on  comparatively 
coarse  ore,  the  flotation  process  has  no  prospect  of 
becoming  instrumental  in  the  recovery  of  the  oxi- 
dized portion  of  the  copper.  Extraction  with  sul- 
phuric acid  and  electrolytic  precipitation  is  the 
favorite  method  under  those  circumstances.  The 
flotation  process  is  only  resorted  to  for  the  flotation 
of  the  sulphides  after  fine  grinding  of  the  leached 
tailing.  This  combination,  it  is  reported,  will  be  used 
at  the  South  American  properties  of  the  Anaconda 
Copper  Mining  Co.,  and  a  small  experimental  plant 
is  operating  along  these  lines  at  Inspiration. 

If  no  coarse  leaching  is  attempted,  the  tendency 
is,  I  think,  to  complete  the  sulphide  flotation  before 
undertaking  the  oxide  recovery.  At  the  plant  of 
the   Miami    Copper   Co.,  both  the  flotation  process 
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(for  the  flotation  of  cement  copper)  and  counter- 
cuiTent  decantation  have  been  given  trials  in  connec- 
tion with  SO,  leaching.  The  Miami  Copper  Co.  co- 
operated with  the  U.  S.  Bureau  of  Mines  in  these 
experiments,  and  C.  E.  van  Barneveld  is  generally 
given  credit  for  the  successful  application  of  SO, 
leaching  on  an  experimental  scale. 
Chino  Experiments  with  Sponge-Iron  Precipitation 
The  Chino  Copper  Co.  has  experimented  along 
similar  lines,  and  is  said  to  have  solved  the  import- 
ant problem  of  making  sponge-iron  for  precipitating 
purposes  in  an  economical  way.  For,  although  the 
manufacture  of  sponge-iron  through  the  reduction  of 
iron  oxides  by  means  of  carbon,  oil,  or  reducing 
gases,  is  quite  old,  it  has  not  been  economical  enough 
to  make  sponge-iron  precipitation  appear  on  the 
same  level  with  electrolytic  precipitation  in  the  com- 
bination mentioned  above.  Whether  or  not  the  de- 
velopments at  Chino  are  far-reaching  enough  to 
change  those  conditions,  remains  to  be  seen. 

The  Phelps  Dodge  Corporation  is  going  ahead  with 
the  construction  of  the  Bisbee  concentrator.  The 
Morenci  mill,  ten  years  ago  considered  an  up-to-date 
plant,  is  to  be  remodeled  or  rebuilt.  Essential 
changes  are  planned  for  the  Tyrone  and  Nacozari 
mills. 

At  the  concentrators  of  the  Arizona  Copper  Co.  at 
Morenci,  Arthur  Crowfoot  has  proved  to  his  satisfac- 
tion that  grinding  to  65  mesh  is  necessary  for  the 
low-grade  ores  handled  there.  The  flotation  has  been 
improved  to  such  an  extent  that  he  believes  the  table 
treatment  of  the  flotation  tailings  will  be  unneces- 
saiy  in  the  future.  \A'ork  toward  reducing  the  power 
consumption  of  flotation  machines  by  reducing  the 
air  pressure  necessary  for  flotation  has  been  done 
both  by  the  Arizona  Copper  Co.  and  the  Inspiration. 
At  the  latter  plant,  now  under  the  charge  of  Guy 
H.  Ruggles,  another  large-scale  test  has  been  made, 
with  the  addition  of  alkali  to  assist  in  flotation. 
Since  the  first  tests  on  Inspiration  ore,  laboratory 
machines  have  consistently  shown  benefits  from  the 
use  of  an  alkaline  pulp,  which  subsequent  large-scale 
tests  always  failed  to  confirm.  The  last  test  was 
more  extensive  than  any  of  the  previous  ones  and 
proves  that  laboratory  results  should  be  considered 
with  some  skepticism,  or,  at  least,  that  it  is  difficult 
to  duplicate  the  conditions  of  practical  operation  on 
a  laboratory  scale. 

Australian  Preferential  Methods 
In  the  field  of  preferential  flotation,  Australian 
methods  have  made  headwaj^  in  the  United  States. 
The  application  of  the  Horwood  process  (consisting 
in  a  superficial  roast  followed  by  flotation)  to  the 
low-grade  concentrate  of  the  Afterthought  mine  has 
been  described  by  A.  H.  Heller^  and  seems  successful. 
I  understand  that  the  Bradford  process  was  tried  in 
one  or  two  places,  but  I  am  not  sure  whether  or  not 
it  is  in  actual  operation  now  in  the  United  States. 
Joseph  T.  Terry,  Jr.,  the  patentee  of  the  process 
using  ammonia  as  reagent  to  induce  preferential  flo- 
tation, went  to  Salt  Lake  City  with  the  view  of  intro- 
ducing it.     The  U.  S.  Bureau  of  Mines,  under  the 
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direction  of  C.  A.  Wright,  has  conducted,  in  co-opera- 
tion with  the  School  of  Mines,  University  of  Idaho, 
a  large  number  of  laboratory  tests  on  differentiai 
flotation  in  its  application  to  the  lead-zinc  and  cop- 
per-iron ores  of  Idaho.    . 

Very  little  has  been  heard  of  progress  in  the  de- 
velopment of  new  flotation  oils,  although  this  sub- 
ject apparently  merits  thorough  investigation  in 
view  of  the  rising  prices  of  flotation  agents.  Some 
mining  companies  have  accumulated  valuable  infor- 
mation on  this  subject.  Probably  the  most  thorough 
work  of  this  kind  was  done  by  T.  A.  Janney,  or  under 
his  direction,  for  the  Utah  Copper  Co. 

New  Flotation  Agents  Being  Introduced 
The  Metals  Recovery  Co.,  the  financial  backers  of 
J.  M.  Callow  in  his  flotation  work,  recognized  the 
importance  of  the  flotation  oil  business  earlier  than 
others  and  endowed  fellowships  at  the  Mellon  Insti- 
tute for  work  in  that  direction.  The  director  of  that 
institution.  Dr.  Raymond  F.  Bacon,  has  taken  an 
active  interest  in  those  investigations,  judging  from 
the  issue  of  patents  to  him  in  connection  with  flota- 
tion subjects.  The  result  has  been  the  development 
of  several  flotation  agents,  now  manufactured  for 
and  distributed  by  the  Metals  Recovery  Co.  The 
company  has  evolved,  I  believe,  an  X-cake  and  a 
Y-reagent,  but  I  do  not  know  if  they  have  yet  landed 
at  the  end  of  the  alphabet.  Experiments  with 
favorable  results,  especially,  I  understand,  in  regard 
to  the  grade  of  the  flotation  concentrate,  have  been 
made  at  several  of  the  large  concentrating  plants 
and  at  least  one  mill,  that  of  the  Arizona  Copper  Co. 
at  Morenci,  has  adopted  those  reagents  for  general 
use. 

I  am  not  aware  that  developments  of  great  im- 
portance have  taken  place  concerning  the  theory  of 
flotation.  So  far,  it  cannot  be  said  that  theory  has 
contributed  heavily  to  the  solution  of  practical  "ques- 
tions. The  cause  may  be  that  it  is  not  yet  in  such 
a  state  of  development  as  to  be  of  much  practical 
value.  The  conception  of  the  action  of  colloids  on 
flotation  is  nearly  as  hazy  as  ever.  A  review  of 
this  particular  field  was  published  by  the  "Engineer- 
ing &  Mining  Journal,"  Sept.  30,  1919,  p.  510. 

The  outlook  for  the  future  has  perhaps  become 
more  encouraging,  since  the  Bureau  of  Mines  de- 
tailed Will  H.  Coghill  to  work  of  this  kind.  From  his 
characteristic  thoroughness,  considerable  advance  of 
the  science  of  flotation  may  be  expected.  His  article^ 
championing  stage-flotation,  based  on  experience 
with  Colorado  molybdenum  ore,  deserves  mention. 

Perhaps  I  may  be  permitted  to  conclude  this  aiti- 
cle  on  flotation  with  a  few  notes  referring  to  the 
flotation  engineers. 

Several  men  on  whom  the  flotation  fraternity  had 
based  great  hopes  passed  away  not  long  ago.  Espe- 
cially notable  among  them  were  B.  H.  Dosenbach, 
who,  with  M.  F.  Webster,  contested  the  invention  of 
the  leaching-flotation  process  (or  at  least  its  appli- 
cation to  copper  ores  consisting  in  the  addition  of 
add  followed  by  a  passage  of  the  ore  through  a  ball 
mill  and  flotation  of  the  cement  copper),  and  H.  P. 

="Min.  &  Sci.  Press,"  Sept.  20,  1919.  p.  404. 
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Corliss,  the  discoverer  of  aiphanaphthylamine  as  a 
flotation  agent. 

Many  Chanjjes  Taking  Place 
0.  C.  Ralston,  the  flotation  writer  and  theorist, 
much  to  the  regi-et  of  his  flotation  friends,  has 
turned  to  chlorination.  George  Crerar,  to  whom 
many  are  under  obligation  for  suggestions  and  ad- 
vice, in  the  opinion  of  not  a  few  has  given  entirely 
too  much  attention  to  the  cyanide  process.  F.  B. 
Flinn,  after  selling  his  rights  in  the  Flinn-Towne 
flotation  machine  to  the  William  B.  Thompson  inter- 
ests, has  not  been  heard  from  again  on  flotation. 
F.  G.  Moses,  who  had  stepped  into  the  position  va- 
cated by  0.  C.  Ralston  at  the  Salt  Lake  station  of 
the  Bureau  of  Mines,  resigned  recently  to  join  the 
Barrett  company,  with  headquarters  at  Salt  Lake. 
The  Barrett  company  is  one  of  the  largest  companies, 
or  perhaps  the  largest  concern,  manufacturing  flota- 
tion agents  of  coal-tar  origin.  His  place  at  the 
Bureau  of  Mines  will  be  taken  by  C.  A.  Wright,  for- 
merly of  Moscow,  Idaho,  who  is  expected  to  continue 
flotation  work  at  Salt  Lake.     Will  H.  Coghill,  also 


of  the  Bureau  staff,  has  been  transfen-ed  from 
Seattle  to  Golden  to  take  an  active  interest  in  the 
investigation  of  milling  methods,  especially  as  ap- 
plied to  Colorado  ores. 

Arthur  L.  Court,  of  the  Minerals  Separation  staff, 
who  has  been  at  least  partially  succes.sful  in  intro- 
ducing Australian  flotation  methods  into  the  United 
States,  has  returned  to  Australia.  T.  E.  Owen,  mill 
superintendent  of  the  Federal  Mining  &  Smelting 
Company,  and  well  known  in  the  States,  especially 
through  his  success  with  preferential  flotation,  also 
spent  some  time  in  Australia.  D.  D.  Moff'at,  mill 
superintendent  of  the  Ray  Consolidated,  was  ap- 
pointed consulting  mill  engineer  to  the  Utah  Copper 
and  related  interests.  E.  W.  Englemann  stepped 
into  Dosenbach's  place  with  the  same  companies. 
H.  Kenyon  Burch,  now  erecting  the  Copper  Queen 
concentrator  for  the  Phelps  Dodge  Coi-poration,  has 
been  made  consulting  engineer  of  the  concentrating 
department  of  that  company  and  will  also  have 
charge  of  the  remodeling  of  its  other  mills.  W.  B. 
Cramer  now  is  assistant  consulting  engineer. 


Recent  Progress  in  Ore  Dressing 


BY    EDWARD   H.    ROBIE 


WITH  most  of  the  ore-dressing  plants  of  the 
country  operating  at  only  a  fraction  of 
their  capacity  during  1919,  a  splendid  op- 
portunity was  off'ered  millmen  for  trying  out  new 
wrinkles,  as  not  only  were  the  necessary  technical 
men  available,  but,  also,  the  requisite  equipment 
could  be  spared.  Still,  it  is  sometimes  hard  to  con- 
vince stockholders  of  the  wisdom  of  expending 
money  for  experimental  work  which  might  other- 
wise help  to  prevent  a  reduction  of  dividends. 

Development  during  the  year  tended  more  to  the 
improvement  and  application  of  processes  rather  than 
to  development  of  machinery.  A  great  deal  of  work 
has  been  done  on  the  leaching  and  precipitation 
process.  In  the  last  few  years,  this  method  of  treat- 
ment has  been  forced  somewhat  into  the  background 
by  the  rapid  advance  of  the  rather  more  spectacular 
hydrometallurgical  process — flotation.  Now,  metal- 
lurgists are  realizing  more  and  more  that  flotation 
has  very  pronounced  limitations ;  semi-oxidized  ores, 
for  example,  are  not  at  all  well-behaved  in  a  flota- 
tion machine.  For  a  time,  sulphide  filming  processes 
were  thought  to  be  a  solution  of  the  difficulty,  and 
some  excellent  work  was  done,  as  that  by  the  Magma 
Copper  Co.,  at  Superior,  Ariz.,  but  difficulties  were 
found  in  working  with  many  ores,  notably  those  of 
copper.  Unfortunately,  tables  and  vanners  were  but 
little  more  effective  than  flotation,  as  the  specific 
gi'avity  of  the  oxidized  minerals  did  not  differ  ma- 
terially from  that  of  the  gangue.  Leaching  was 
therefore  taken  up,  as  a  solution  of  the  difficulty. 
Leaching  at  Important  Plants 
Several  large  companies  have  treated  their  ores 
with  solvents  for  some  time.    The  Chile  Copper  Co. 


at  Chuquicamata,  the  Kennecott  Copper  Co.  in 
Alaska,  the  Lake  Superior  companies  and  the  New 
Cornelia  Co.  instantly  come  to  mind.  H.  A.  Tobel- 
man  and  J.  A.  Potter,  of  the  latter  company,  merit 
the  thanks  of  the  profession  for  their  exhaustive 
report  of  the  operations  at  Ajo  which  they  pub- 
lished in  the  February,  1919,  Bulletin  of  the 
A.  I.  M.  E. 

Leaching  has  also  been  carried  on  to  a  more 
limited  extent,  by  the  Anaconda  company  and  by 
the  Utah  Copper  Co.  Recently,  the  experimental 
work  has  been  largely  confined  to  the  extraction  of 
the  metals  from  the  semi-oxidized  ore  deposits  and 
tailings  dumps  of  the  Southwest.  The  metallurgi- 
cal staff  of  the  Chino  company  has  been  working 
on  this  problem  and  work  has  also  been  carried  on 
at  Inspiration.  At  the  latter  mill,  an  experimental 
plant  is  working  on  mixed  copper  sulphide  and  oxide 
ores  containing  approximately  1.2  per  cent  copper. 
Neither  the  available  tonnage  of  these  ores  nor  the 
ratio  of  oxidized  copper  to  sulphide  copper  has  been 
as  yet  definitely  determined.  At  present,  the  ore, 
after  being  crushed  to  1/4  in.,  is  leached  in  sulphuric 
acid,  using  the  counter-current  system.  The  time 
of  contact,  strength  of  acid,  and  other  factors  are 
varied  to  see  which  will  give  the  best  results. 

Electrolytic  precipitation,  using  lead  anodes,  also, 
has  been  employed.  F'^rric  ii'on  causes  no  trouble, 
as  it  does  not  occur  in  sufficient  quantities;  neither 
does  alumina  dissolve  in  any  serious  quantity.  All 
of  the  metal  will  probably  be  produced  as  electrolytic 
copper.  The  tailing  from  the  leaching  plant  is 
ground  in  a  ball  mill  and  successfully  treated  by 
flotation  in  the  regular  pneumatic  machines.     The 
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chief  problem  was  to  find  the  best  flotation  oil  for 
the  pui'pose.  The  acid  left  in  the  pulp  attacks  the 
mill  liners  and  balls  somewhat,  but  some  cement  cop- 
per is  thereby  produced  which  it  is  possible  to  float. 
Any  tabling  necessary,  and  dewatering  of  the  con- 
centrate, will  be  accomplished  by  the  usual  methods, 
and  the  flow  sheet  planned  should  be  a  success  both 
metallurgically  and  economically. 

Leaching  of  Tailings  Also  Successful 
Before  the  Shannon  Copper  Co.,  at  Clifton,  Ariz., 
closed  down,  Walter  L.  Maxon  accomplished  some 
excellent  work  there  on  the  mill  tailings  which  aver- 
aged about  1  per  cent  copper.  This  material,  all  of 
which  was  — 48  mesh,  was  roasted  with  a  sufficient 
amount  of  sulphide  ore  to  sulphatize  the  copper  pres- 
ent, great  care  being  taken  to  control  the  tempera- 
ture properly.  About  60  per  cent  of  the  entering 
copper  was  converted  to  the  sulphate.  The  calcine 
was  given  a  counter-current  wash  in  three-deck  Dorr 
classifiers  and  the  slimes  were  washed  and  thickened 
in  Dorr  thickeners.  The  copper  was  precipitated  on 
iron.  The  total  cost  of  the  copper  produced,  includ- 
ing haulage,  excavation,  and  depreciation,  was  only 
about  12c.  per  lb. 

Arthur  Crowfoot  has  also  superintended  some  in- 
teresting work  on  tailings  at  the  No.  4  concentrator 
of  the  Arizona  Copper  Co.  at  Clifton.  The  tailing, 
mixed  with  water  to  a  1:1  consistency,  is  made 
homogeneous  by  passage  through  a  pebble  mill,  sul- 
phuric acid  being  added  at  the  mill  discharge.  Leach- 
ing is  done  in  tanks  with  mechanical  agitation,  and 
the  leached  sand  separated  in  a  di'ag  classifier  and 
returned  to  the  pebble  mill.  Sulphides  are  removed 
from  the  classifier  overflow  by  flotation,  and  the  cop- 
per is  separated  from  the  liquid  by  precipitation  on 
scrap  iron. 

Cottrell  Process  Helps  Make  Volatilization  Successful 
Mention  should  also  be  made  of  an  extension  of 
the  Croasdale  chloridization-volatilization  process,  on 
which  considerable  work  is  now  being  done,  as  it  can 
be  applied  to  ores  which  are  difficult  to  concentrate 
or  smelt.  One  weakness  of  the  process,  as  origin- 
ally introduced,  was  the  difficulty  of  recovering  the 
volatilized  metals.  Precipitation  of  the  fume  in  Cot- 
trell treaters  and  subsequent  smelting  has  now  re- 
sulted in  a  method  of  treatment  which  has  attractive 
possibilities  of  commercial  success. 

At  Trail,  under  the  direction  of  R.  W.  Diamond, 
superintendent  of  concentration  for  the  Consolidated 
Mining  &  Smelting  Co.  of  Canada,  a  wet  magnetic 
process  is  being  developed.  This  treatment  was  very 
successful,  first  in  the  laboratory  and  then  in  the 
150-ton  test  mill,  which  was  increased  later  to  250 
tons'  daily  capacity.  A  temporary  600-ton  mill  using 
this  process  is  now  built,  and  will  be  followed,  if 
large-scale  tests  are  successful,  by  a  much  larger 
concentrator,  in  the  course  of  a  year  or  two. 
Several  New  Mills  Under  Construction 
Considerable  new  construction  was  started  or  con- 
tinued during  1919.  Of  special  interest  is  the  new 
Phelps  Dodge  concentrator  at  Warren,  Ariz.;  the 
new  mill  of  the  Canada  Copper  Corporation  at  Alien- 
by,  B.  C,  which  awaits  only  the  completion  of  a 


short  railway  before  beginning  operation;  and  the 
sulphide  treatment  plant  of  the  New  Cornelia  at  Ajo, 
Ariz. 

^  The  Utah  Leasing  Co.  wound  up  its  operations  at 
Newhouse;  Utah,  where  flotation  was  used  success- 
fully to  treat  700,000  tons  of  tailing  containing 
slightly  less  than  0.7  per  cent  of  copper. 

Simplification  of  flow  sheets,  it  is  being  recognized, 
can  be  carried  too  far.  Three  or  four  years  ago  a 
considerable  reaction  took  place  in  new  mill  construc- 
tion, from  the  elaborate  flow  sheets  of  the  older  mills, 
as  exemplified  by  some  of  the  Jackling  properties! 
The  new  metallurgy  favored  grinding  2-in.  feed  in 
large  ball  mills  in  closed  circuit  with  classifiers,  a 
48-mesh  product  being  made.  This  was  thickened 
if  necessary,  and  then  treated  by  flotation,  followed, 
It  need  be,  by  tables.  This  method  of  treatment 
gave  extremely  fine  concentrates  which  the  millmen 
thought  could  be  easily  treated  in  reverberatory  fur- 
naces. All  kinds  of  drying,  handling,  and  smelting 
difficulties  developed,  however,  and  operators  came 
to  the  conclusion  that  the  desirability  of  a  liberal 
proportion  of  coarse  concentrate  should  not  be 
ignored.  Moreover,  the  development  of  flotation  in- 
dicates that  the  proper  classification  of  flotation  feed 
is  of  considerable  importance  after  all.  Experience 
is  showing  that  the  flow  sheet  can  be  and  has  been 
in  some  cases,  too  much  simplified. 

The  general  practice  in  flotation  plants  up  to  the 
present  has  been  to  treat  the  flotation  tailing  on 
shme  tables  or  vanners.  The  reason  commonly  ad- 
vanced is  that  such  tables  save  the  mineral,  should 
anything  go  wrong  with  the  flotation  equipment,  and 
also  save  mineral  which  is  too  coarse  or  otherwise 
not  amenable  to  flotation.  In  other  words,  this  ar- 
rangement is  an  acknowledgment  that  the  work  done 
in  the  flotation  department  is  not  as  good  as  it  should 
be.  With  the  size  of  feed  properly  adjusted,  and 
the  pulp  passed  through  at  least  two  flotation  units, 
there  is  no  reason  why  table  treatment  of  the  tailing 
should  be  necessary  for  the  ordinary  run  of  sulphide 
ores. 

The  ramifications  of  flotation  have  been  so  ca- 
pably discussed  by  Dr.  Rudolph  Gahl  in  a  separate 
article,  that  the  subject  will  not  be  taken  up  further 
here. 

New  Electric  Vibrating  Screen  Doing  Good  Work 

As  to  mill  machinery,  possibly  the  most  interest- 
ing development  in  1919  was  that  of  high-frequency 
vibrating  screens  as  exemplified  by  the  Mitchell 
screen,  marketed  by  the  Stimpson  Equipment  Co., 
of  Salt  Lake,  and  the  Hummer  screen,  of  the  W.  s! 
Tyler  Co.  The  former  has  been  in  use  for  a  year 
or  so  at  the  Arthur  mill  of  the  Utah  Copper  Co.,  and 
is  reported  to  be  a  considerable  improvement  over 
the  Impact  and  Whip-tap  types  formerly  in  use.  The 
principle  of  the  screen  is  novel,  the  mechanism  con- 
sisting of  a  small  motor,  using  about  Ys  hP-.  inclosed 
in  the  vibrator  placed  under  the  screen.  This  vibra- 
tor gives  to  the  screen  a  rotary  movement  at  the 
late  of  3,600  vibrations  per  min.  The  principle  ad- 
vantages of  screens  of  this  type  are  large  capacity 
and  low  cost  of  operation  per  ton  screened. 
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Every  engineer  has  his  own  ideas,  developed  large- 
ly from  personal  experience,  as  to  which  are  the  best 
crushers  for  various  classes  of  work.  On  average 
ores,  current  American  practice  tends  to  the  use  of 
jaw  crushers  for  crushing  down  to  about  6  in.,  fol- 
lowed by  gyratories  to,  say,  3  in.  An  enormous 
gyratory  which  weighs  400  tons  was  delivered  dur- 
ing the  year  to  a  Michigan  quarry.  The  shaft  alone 
weighs  28  tons  and  is  21  ft.  long  by  40  in.  m 
diameter. 

In  crushing  from  3  in.  to  1  in.,  rolls  and  disk 
crushers  are  almost  equally  popular.  The  latter  are 
in  disfavor  where  steel,  such  as  hammer  heads  and 
drill  bits,  is  liable  to  reach  them  and  also  when  work- 
ing on  damp,  clayey  ores.  For  crushing  from  1  in. 
to  table  or  flotation  feed,  the  ball  mill  is  pre-eminent, 
in  spite  of  occasional  new  installations  of  stamp  mills, 
Chilean  mills,  rod  mills  and  various  other  grinding 
media  which  may  offer  the  solution  of  special  prob- 
lems. I  do  not  agree  with  many  able  millmen  who 
advocate  2  or  3-in.  feed  for  ball  mills.  Although 
feed  of  this  size  will  usually  be  ground  all  right, 
1  believe  it  is  poor  economy  to  do  it  if  the  installa- 
tion is  of  considerable  size. 

On  no  subject  have  more  positive  opinions  been 
expressed  than  on  the  relative  merits  of  ball  mills. 
The  men  at  Inspiration,  where  cylindi'ical,  gi'ate- 
discharge  mills  are  installed,  have  proved  to  their 
satisfaction  that  no  other  type  could  be  better ;  their 
neighbors  at  Miami,  grinding  similar  ore  in  conical 
mills,  cannot  understand  how  any  one  needs  to 
bother  with  grates  in  a  mill.  It  is  altogether  likely 
that  the  best  mill  for  most  of  the  purposes  for 
which  ball  mills  are  commonly  used,  is  the  one  that 
is  best  constructed,  of  the  best  material,  and  is  sold 
at  the  fairest  price — whether  it  be  a  cylindrical 
grate-discharge  mill,  a  conical  mill,  or  a  plain  barrel. 
Recent  developments  have  tended  toward  a  reduction 
of  mill  speed  in  some  cases  and  an  enlargement  of 
classifier  capacity  in  order  to  secure  a  large  circulat- 
ing load. 

Substitute  for  Pebbles  Introduced  in  England 
Steel  balls  are  favored  over  pebbles  except  in  some 
cases  where  fine  grinding  is  done  in  long  tube  mills ; 
they  are  more  expensive  but  greatly  increase  ca- 
pacity. A  substitute  for  both  pebbles  and  balls 
called  "Helipebs,"  (helical  pebbles),  has  found  a 
great  deal  of  favor  in  England,  chiefly  in  cement 
plants,  but  has  not,  so  far  as  I  know,  been  intro- 
duced into  this  country.  Helipebs  will  probably  be 
found  useTul,  if  at  all,  in  mills  now  using  pebbles  or 
small  steel  balls.  They  are  so  named  from  the  fact 
that  they  are  made  of  heavy  steel  wire,  coiled  in  the 
form  of  a  helix,  and  afterward  hardened.  These 
bodies  do  not  roll  upon  one  another  when  the  mill  is 
revolved,  but  align  themselves  with  their  longer  axis 
at  right  angles  to  the  axis  of  the  mill,  in  which 
alignment  they  fall  endways  and  slide  one  upon  an- 
other. Lines  of  contact  between  the  grinding  faces 
are  thus  claimed  to  be  obtained,  and  the  small  gap 
between  the  convolutions  creates  a  cutting  or  shear- 
ing action.    Helipebs  are  made  in  various  sizes,  the 


average  in  use  being  V/4.  in.  long,  %  in.  external 
diameter,  and  IVi  oz.  in  weight. 

A  new  type  of  rod  mill  is  being  perfected.  Mills 
of  this  type  may  yet  come  into  their  own,  for  they 
give  a  product  with  considerably  less  fine  material 
than  do  ball  mills.  For  this  reason  they  have  not 
found  favor  in  flotation  plants  where  fine  feed  and 
slimes  have  been  tliought  to  be  desirable.  Should 
stage  flotation  be  developed  with  the  feed  to  certain 
machines,  say,  as  near  48  mesh  as  possible,  a  rod 
mill  might  prove  an  efficient  gi'inder  for  the  pui-pose. 

Jigs  and  Tables 

Despite  the  opinion  of  some  millmen  that  a  rough- 
ing table  will  do  all  that  a  jig  can  accomplish,  jigs 
are  by  no  means  extinct  for  work  on  coarsely  dis- 
seminated ores.  Jigs  require  a  little  more  expert 
attention  than  tables,  but  the  coarser  the  mineral 
can  be  recovered,  the  better  for  all  concerned.  Many 
good  tables  are  now  on  the  market,  so  that  buyers 
are  beginning  to  think  that  all  are  satisfactory,  and 
take  the  cheapest.  The  result  is  that  sometimes  all 
they  get  is  something  that  will  wiggle,  as  some  of 
the  manufacturers  are  getting  out  tables  designed 
primarily  to  meet  price  competition.  The  table 
novelty  of  two  or  three  years  ago,  "the  table  without 
a  head-motion."  is  meeting  with  rather  more  suc- 
cess than  some  of  its  critics  anticipated. 

The  Minnesota  School  of  Mines  has  developed  a 
machine  more  efficiently  to  do  the  work  of  log- 
washers.  It  consists  primarily  of  a  simplex  Don- 
classifier  with  a  revolving  trommel  in  the  rear  end. 
A  recent  bulletin  of  the  school  gave  all  the  details. 

Thickening  to  a  consistency  of  approximately  1:1 
is  necessary  before  filtration  in  any  t.\T3e  of  filter. 
This  is  customarily  done  in  the  ordinary  tank  thick- 
ener; the  t.\T)e  where  the  floors  or  trays  are  super- 
posed has  been  found  satisfactory  where  space  limi- 
tations must  be  met.  The  new  leaf  t\T)e  of  filter  as 
applied  to  the  dewatering  of  concentrate  is  begin- 
'  ning  to  find  its  way  into  the  industry  and  has  been 
installed  at  five  or  six  mills  with  varying  success, 
some  users  being  enthusiastic  and  others  just  the 
opposite. 

Machines  for  drying  the  filter  cake*on  a  hearth, 
mechanically  rabbled,  are  also  not  an  unqualified  suc- 
cess on  all  classes  of  material.  Fine,  sticky  concen- 
trate is  troublesome  stuff  to  handle  on  any  machine, 
and  always  will  be. 


Necrology 
Among  the  well-known  men  identified  with  the 
mining  and  metallurgical  industries  who  died  in  1919 
were : 


Maxwell  W.  Atwnter June  4 

George  Ferdinand  Becker Apr.   21 

A.    H.    Brown    (a) 

Henry  Clay  Callahan Aug.  29 

Andrew    Carnegie Aug.    11 

Edward  A.   Caswell June  25 

John  DaKgett Aug.   30 

Edward  L.   Dufourcq __Apr.   16 

H.    P.   Flint   (a) 

Franz    Fohr July    27 

William  H.   Freeland Nov.  22 

Henry  C.  Prick Dec.  2 

Ernest   L.    Godbe Jan.    16 

Klisha  Hampton Aug.  20 

H.  R.  Hancock Jan.   15 

(a)    Date   unknown. 


Frederick  Hobart Mar.  9 

Benjamin  Hollinger Nov.    26 

Joseph   E.  Johnson,  Jr Apr.   4 

G.    Lavajrnino Mar.   21 

Charles  K.   Lipman July  2 

Angus  McDonald    (a) 

Kenneth   A.   Mickle July  30 

Charles  O'Connell Sept.  20 

P.    W.  Oldficld Aug.  18 

S.  S.  Rosenstamm Mar.  30 

Peter  B.   Scotland Nov.   28 

William    G.    Sharp July    1 

A.  J.  SharvN-ood  (a) - 

William  Thum June  28 

H.  A.  J,  Wilkens. Sept.   13 


Januaiy  17,  1920 


Engineering   and   Mining   Journal 


203 


State  Geological  and  Mining  Officials 


THE  following  lists  of  the  directors  of  state  geo- 
logical surveys  and  of  the  chiefs  of  state  mine 
inspection  bureaus  constitute  a  convenient  refer- 
ence. The  lists  were  compiled  in  December,  1919.  from 
the  latest  information  available  at  that  time. 

The  State  of  Michigan  has  no  State  mine  inspector, 
but  it  has  a  Commissioner  of  Labor,  and  there  is  a  mine 
inspector  for  each  of  certain  counties. 

We  make  due  acknowledgment  to  the  U.  S.  Bureau  of 
Mines  (A.  H.  Fay,  mining  engineer),  and  to  the  Asso- 
ciation of  American  State  Geologists  (Thomas  L.  Wat- 
son, secretary),  for  their  co-operation  in  revising  the 
lists. 


Alaska   . . , 
Arizona    .  , 

Arkansas 

California 
Colorado    . 


Idaho    . 
Illinois 


Indiana 

Iowa   

Kansas    . . 

Kentucky 

Maryland 

Michigan    . 

Minnesota 

Missouri    . 
Montana    . 


STATE  MINE  INSPECTORS,  COMMISSIONERS,  ETC. 

Alabama    C.     H.     Nesbitt,     Chief     Mine     Inspector, 

Birmingham. 

.Sumner  S.  Smith,  U.  S.  Mine  Inspector, 
Eska,  care  of  Alaskan  Eng.  Commission. 

.G.  H.  Bolin,  Chief  Mine  Inspector,  Phoe- 
nix; G.  Montague  Butler,  Director, 
State  Bureau  of  Mines,  Tucson. 

.John  H.  Page,  Commissioner,  Bureau  of 
Mines,  Manufactures  and  Agriculture, 
Little  Rock;  John  T.  Fuller,  State  Min- 
eralogist; Thomas  H.  Shaw,  State  Mine 
Inspector,  Midland. 

.G.  Chester  Brown,  Chief  Mine  Inspector. 
San  Francisco;  P.  McN.  Hamilton,  State 
Mineralogist,  San  Francisco. 

.Horace  F.  Lunt,  Commissioner,  Bureau  of 
Mines,  Denver;  James  Dalrymple,  Chief 
Inspector  of  Coal  Mines,  Denver. 

.R.  N.  Bell,  State  Mine  Inspector,  Boise. 

.Joseph  C.  Thompson,  Director,  Department 
of  Mines  and  Minerals,  Springfield. 

.Cairy  Littlejohn,  Chief  Mine  Inspector,  In- 
dianapolis. 

.L.  E.  Stamm,  Secretary,  State  Mining 
Board,  Des  Moines. 

.James  Sherwood,  Assistant  Commissioner 
in  charge  of  mine  inspection  department, 
Pittsburg. 

.C.  J.  Norwood,  Chief  Inspector  of  Mines, 
Lexington. 

.Lawrence  Dunn,  State  Mine  Inspector, 
Midland. 

.Richard  H.  Fletcher,  Commissioner,  De- 
partment of  Labor,  Lansing. 

.F.  A.  Wildes,  Chief  Inspector  of  Mines, 
Hibbing. 

.George  Hill,  Chief  Mine  Inspector,  Bevier. 

.W.  B.  Orem,  State  Metal  Mine  Inspector, 
Helena.  Charles  H.  Clapp,  Director, 
State  Bureau  of  Mines  and  Metallurgy, 
Butte.  George  N.  Griffin,  State  Coal 
Mine  Inspector,  Helena. 

.A.  J.  Stinson,  State  Mine  Inspector,  Car- 
son City. 

.Augustus  Munson,  State  Mine  Inspector, 
P.  0.  Box  311,  Dover. 

.J.  Sheridan,  State  Coal  Mine  Inspector, 
Silver  City. 

.W.  W.  Jones,  State  Mine  Inspector,  Al- 
bany. 

.  M.  L.  Shipman,  Commissioner  of  Labor 
and  Printing,  Raleigh. 

.John  Hanwell,  State  Mine  Inspector,  Bis- 
marck. 

.Jerome  Watson,  Chief  Deputy  Inspector  of 
Mines,  Industrial  Commission  of  Ohio, 
Columbus.  V* 

Oklahoma    Ed.     Boyle,    Chief    Mine    Inspector,    Mc- 

Alester. 


Nevada    , 

New  Jersey  ... 
New  Mexico   .  . 
New  York  .... 
North    Carolina . 
North   Dakota 
Ohio    


Oregon     

Pennsylvania 

South    Dakota 
Tennessee    .  .  . 

Texas   

Utah     


Virginia   

Washington    . . 
West  Virginia 
Wisconsin    .  .  .  . 
Wyoming     .  . . . 


Alabama    . 

Arkansas 

California 


Colorado    .  . 
Connecticut 


Florida 
Georgia 
Illinois   . 


Indiana    

Iowa   

Kansas     

Kentucky  . .  .  . 
Maryland  .  .  . . 
Michigan  . .  , ,  . 
Minnesota  .  . . . 
Mississippi    . . . 

Missouri    

Nebraska  .... 
New  Jersey  . .  . 
New  Mexico  .  . 
New  York  .... 
North  Carolina 
North  Dakota 

Ohio   

Oklahoma  .... 
Oregon     

Pennsylvania  . 
Rhode  Island   . 

South  Carolina 
South  Dakota  . 
Tennessee  .... 
Texas   

Vermont    

Virginia     

Washington 
West  Virginia 
Wisconsin    .... 
Wyoming     .... 


.  .H.  M.  Parks,  Director,  Bureau  of  Mines 
and  Geology,  Portland. 

. .  Seward  E.  Button,  Chief,  Department  of 
Mines,  Harrisburg. 

.  .Otto  Ellerman,  State  Mine  Inspector,  Lead. 

.  .A.  W.  Evans,  Chief  Mine  Inspector,  Nash- 
ville. 

.  .B.  S.  Gentry,  State  Mine  Inspector,  Rock- 
dale. 

.  .John  A.  Crawford,  State  Coal  Mine  In- 
spector, Salt  Lake  City;  Carl  A.  Allen, 
Metal-Mining  Engineer,  Bureau  of 
Mines. 

..A.  G.  Lucas,  State  Inspector  of  Mines, 
Richmond. 

..James  Bagley,  State  Inspector  of  Coal 
Mines,  Seattle. 

. .  W.  J.  Heatherman,  Chief,  Department  of 
Mines,  Charleston. 

. .  R.  McA.  Keown,  Engineer,  Industrial 
Commission,  Madison. 

.  .R.  T.  Sneddon,  Coal  Mine  Inspector,  Dist. 
No.  1,  Diamondville.  R.  V.  Hotchkiss, 
Coal  Mine  Inspector,  Dist.  No.  2,  Sheri- 
dan. 

STATE  GEOLOGISTS 

..Eugene' A.  Smith,  University. 

.  .N.  F.  Drake,  Fayetteville. 

.  .F.    McN.    Hamilton    (State    Mineralogist) 

San  Francisco. 
.  .R.  D.  George,  Director,  Boulder. 
.  .Herbert  E.  Gregory,  Superintendent  State 
Geological  and  Natural  History  Survey. 
New  Haven. 
.  .Herman  Gunter,  Tallahassee. 
.  .S.  W.  McCallie,  Atlanta. 
.  .F.  W.  DeWolf,  Director  State  Geological 

Survey,  Urbana. 
.  .W.  N.  Logan,  Indianapolis. 

.  George  F.  Kay,  Iowa  City. 

.  Raymond  C.  Moore,  Lawrence. 

.Willard  R.  Jillson,  Frankfort. 

.Edward  B.  Mathews,  Baltimore. 
,  .R.  A.  Smith,  Lansing. 
,  .W.  H.  Emmons,  Minneapolis. 

.  E.    N.    Lowe,    Director,    State    Geological 
Survey,  Jackson.    ■ 

.H.  A.  Buehler,  Director,  Bureau  of  Geol- 
ogy and  Mines,  Rolla. 

.E.  H.  Barbour,  Lincoln. 

.H.  B.  KiJmmel,  Trenton. 

.R.  W.  Ellis,  Albuquerque. 

.John  M.  Clarke,  Albany. 

.Joseph  Hyde  Pratt,  Chapel  Hill. 

.A.  G.  Leonard,  Grand  Forks. 

.J.  A.  Bownocker,  Columbus. 

.C.  W.  Shannon,  Norman. 

.H.  M.  Parks,  Director  Oregon  Bureau  of 
Mines  and  Geology,  Portland. 

.George  H.  Ashley,  Harrisburg. 

.Charles  W.  Brown,  Supt.,  Natural  Re- 
sources Survey,  Providence. 

.  Stephen  Taber,  Columbia. 

.Freeman  Ward,  Vemiillion. 

.Wilbur  A.  Nelson,  Nashville. 

.J.  A.  Udden,  Director,  Bureau  of  Economic 
Geology,  Austin. 

.G.  H.  Perkins,  Burlington. 

.Thomas  L.  Watson,  Charlottesville. 

.Henry  Landes,  Seattle. 

.1.  C.  White,  Morgantown. 

.W.  0.  Hotchkiss,  Madison. 

.0.  B.  Morgan,  Cheyenne. 
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The  Ferro- Alloy  Industry  in  1919 


By  Robert  J.  Anderson 

Written  exclusively  for  Thr  Journal 


A  REVIEW  of  the  ferro-alloy  situation  in  1919  is  an 
A*  account  of  demoralization  in  an  industry  which, 
X  A.  in  two  years,  had  risen  to  a  commanding  position 
in  the  world's  markets.  Not  more  than  eighteen  months 
ago,  the  whole  mineral  industry  of  the  country  was  en- 
gaged in  a  mad  scramble  to  produce  enough  so-called 
war  minerals  to  supply  even  this  country's  more  urgent 
demands.  Today,  some  of  the  branches  of  the  ferro- 
alloy industry  have  already  declined  to  pre-war  levels, 
and  others  have  collapsed  entirely.  In  fact,  the  only 
bright  spot  in  an  otherwise  weak  alloy  market  in  1919 
was  ferrovanadium. 

Market  talk  in  the  principal  metallurgical  ores  and 
ferro-alloys  was  bearish  throughout  1919,  despite  the 
surface  appearance  of  prosperity  in  the  steel  trade,  and 
analysis  of  the  underlying  conditions  reveals  the  fact 
that  the  situation  was  bad — very  bad.  The  outstanding 
features  of  the  industry  have  been  the  removal  of  all  im- 
port restrictions,  dumping  of  foreign  alloys,  the  closing 
down  or  curtailment  of  output  at  some  of  the  principal 
productive  mines,  the  abandonment  or  sale  of  ferro- 
alloy works,  and  exceedingly  weak  markets.  Demand  and 
consumption  of  most  ores  and  alloys  were  light  during 
the  major  portion  of  the  year,  although  strength  was  felt 
in  the  last  two  months,  as  by  that  time  resale  offerings 
and  overstocks  had  largely  disappeared,  and  dumping  of 
foreign  alloys  had  ceased  for  the  time. 

Resales  and  Dumping  Features  of  First  Half  of  1919 

Large  resale  offerings  by  overstocked  consumers  domi- 
nated the  markets  for  the  first  seven  months  of  1919, 
and  the  dumping  of  foreign  alloys,  principally  ferro- 
manganese  and  ferrotungsten  by  England  and  ferro- 
silicon  by  Canada,  was  an  additional  weakening  factor. 
The  resumption  of  the  automotive  industry  and  the 
return  of  the  steel  industry  to  normal  operation  in  the 
spring  aided  in  removing  overstocks,  but  steel  strikes, 
readjustments,  and  the  coal  strike  resulted  in  a  curtail- 
ment of  consumption  of  all  kinds  of  ferro-alloys.  Accu- 
mulation of  ores  and  alloys  in  England  and  France, 
demoralized  exchange  rates,  difficulties  in  the  financing 
of  foreign  credits,  and  war  readjustments  did  not  per- 
mit the  foreign  markets  to  open  to  the  hoped-for  extent. 
Expectation  that  demand  from  Austro-German  and 
other  sources  would  bolster  up  a  weak  domestic  alloy 
market  was  not  realized,  other  than  in  spiegeleisen.  Ex- 
port visions,  so  cheerfully  held  in  some  quarters,  faded' 
under  the  dumping  of  foreign  alloys  and  under  the  offer- 
ings of  foreign  alloys  at  prices  considerably  below  those 
of  domestic  producers. 

War-Minerals  Relief 

Monetary  relief  was  provided  for  those  miners  of 
tungsten,  chromium  and  manganese  ores  who,  at  the 
earnest  solicitation  of  Government  representatives, 
made  investment  in  mining  enterprises  which  gave  no 
promise  of  permanency,  to  provide  special  minerals  abso- 
lutely essential  to  the  conduct  of  the  war.  When  the 
armistice  came,  these  operators  had  stocks  of  these  min- 
erals, ready  for  shipment,  for  which  there  was  no  peace- 
time market.     Congress  made  available  $8,500,000  to 


meet  claim.s  for  losses,  and  a  commission  was  appointed 
to  adjudicate  and  make  payment  for  substantiated  losses. 
The  relief  afforded  by  the  War-Minerals  Relief  Commis- 
sion will  help  the  miners  materially,  but  no  particular 
help  has  been  afforded  the  ferro-alloy  makers. 

The  resale  offerings  put  upon  the  market  by  con- 
sumers had  been  purchased  in  anticipation  of  Govern- 
ment contracts,  and  the  consumers  were  practically 
guaranteed  against  loss,  regardless  of  the  price  they 
accepted.  This  reflected  unfavorably  to  the  ferro-alloy 
makers.  The  claim  of  the  Anaconda  Copper  Mining  Co. 
for  $561,346.62  for  the  construction  of  a  ferroman- 
ganese  plant,  was  viseed,  disallowed,  referred  to  the 
Attorney  General,  and  finally  disapproved  on  the  ground 
that  the  War-Minerals  Relief  Act  was  designed  to  pay 
for  losses  incurred  in  the  mining  of  manganese  and  not 
in  the  manufacture  of  ferromanganese.  Unquestionably, 
this  is  a  correct  interpretation  of  the  law,  but  it  af- 
fords small  comfort  to  the  Anaconda  Copper  Mining  Co. 

Tariffs  and  the  Trade  Situation 

By  November  last,  the  War-Minerals  Relief  Commis- 
sion had  heard  461  claims  for  losses,  and  had  passed 
upon  347  out  of  1,206  filed.  The  total  claims  exceeded 
$18,000,000,  but  the  actual  adjustments  in  many  cases 
proved  to  be  considerably  less  than  the  amounts  called 
for  in  the  original  claims,  and  it  was  thought  that  all  of 
the  claims  could  be  paid  out  of  the  $8,500,000  allotted 
for  that  purpose. 

The  most  serious  questions  involved  in  the  readjust- 
ment of  conditions  in  the  ferro-alloy  industry'  are 
whether  the  more  important  features  of  Government 
control  are  to  obtain  and  tariff  protection  is  to  be  given 
to  ores  and  alloys.  This  country  has,  or  had,  on  its 
hands,  new  industries  of  considerable  magnitude  in 
chromium,  tungsten,  and  manganese,  the  development  of 
which  had  been  most  surprising.  The  consensus  of  opin- 
ion is  that  these  industries  should  not  be  allowed  to 
revert  to  the  point  where  the  American  steel  industry 
must  be  partly  or  entirely  dependent  upon  foreign  ores 
and  alloys.  Tariffs  for  manganese-,  chromium-,  and 
tungsten-bearing  ores  and  alloys  have  been  urged 
strongly  in  the  past  two  years,  on  the  ground  that  na- 
tional security  demands  that  the  United  States  build 
up,  in  time  of  peace,  the  industries  which  are  to 
sustain  the  country  in  emergencies,  and  that  the  eco- 
nomic relation  of  mining  to  other  industries  calls  for  a 
protective  tariff.  Some  tariff  bills  have  been  introduced, 
and  one  bill  has  been  passed  in  the  House,  but  all  appar- 
ently face  delay  because  of  the  apathy  of  the  Senate  and 
the  League  of  Nations  tangle. 

Price-affecting  developments  have  not  yet  been  re- 
flected in  the  markets  to  any  extent,  because  of  tariff 
proposals,  although,  in  anticipation  of  the  passage  of  the 
bill  to  protect  the  domestic  tungsten  trade,  some  makers 
of  special  steels  bought  rather  heavily  of  ferrotungsten 
in  August  and  September.  After  the  passage  of  the  Tim- 
berlake  bill  by  the  House,  a  firmer  tone  was  exhibited  in 
metallic  tungsten  and  ferrotungsten,  but  foreign  ferro- 
tungsten is  still  offered  at  a  lower  price  than  the  do- 
mestic product.     It  appears  that  this  bill  will  not  pass 
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the  Senate  in  the  same  form  in  which  it  passed  the 
House,  and  if  the  measure  eventually  becomes  retro- 
active in  certain  respects,  the  market  may  be  consider- 
ably upset. 

In  ferromanganese,  the  release  of  about  40,000  tons 
by  England  in  January  had  the  effect  of  weakening 
prices  materially,  and,  in  fact,  the  British  producers 
underbid  domestic  makers  so  markedly  throughout  the 
year  that  the  latter  filed  charges  with  the  Federal  Trade 
Commission,  claiming  violation  of  the  anti-dumping  act. 
Considerable  ferromanganese  was  delivered  from  Eng- 
land on  old  contracts  executed  before  America's  entrance 
into  the  war.  Because  of  the  dumping  of  British  ferro- 
manganese, and  for  other  reasons,  the  domestic  industiy 
has  practically  declined  to  a  pre-war  basis  in  a  year,  and 
a  25  per  cent  ad  valorem  duty  is  recommended  by 
makers.  E.xport  inquiry  for  18-22  per  cent  spiegeleisen 
for  Germany,  Austria,  Belgium,  and  Italy  was  fairly 
brisk,  and  some  business  was  done. 

Canadian  producei's  flooded  the  New  York  market 
with  50  per  cent  electrolytic  ferrosilicon  in  the  early 
part  of  1919,  and  these  offerings,  together  with  heavy 
resales,  weakened  prices  materially.  French  ferrochro- 
mium  was  offered  c.i.f.  New  York  at  prices  below  those 
of  domestic  producers,  but  the  French  prices  on  ferro- 
silicon were  much  higher  than  those  of  domestic  makers, 
considering  quotations  at  French  ports  and  ocean  freight 
rates.  Alloy  prices  in  general  became  more  adjusted 
to  an  actual  market  by  July,  and  inquiries  began  to  be 
more  active.  Resale  lots  had  largely  dominated  the  mar- 
kets up  to  this  time.  In  October,  a  merger  of  ferro-alloy 
interests  was  rumored  in  which  some  of  the  leading  pro- 
ducers were  identified.  No  details  are  available  at  the 
moment  of  writing,  but  if  the  project  as  proposed  is 
consummated,  it  will  be  a  notable  development  in  the 
ferro-alloy  industry. 

Ferromanganese 

The  majority  of  ferromanganese  and  spiegeleisen  fur- 
naces went  out  of  blast  by  the  summer  of  1919,  as  pro- 
ducers decided  that  it  was  preferable  to  place  furnaces 
on  the  idle  list  rather  than  to  accumulate  additional  ton- 
nages. The  electric-furnace  manufacture  of  ferroman- 
ganese was  greatly  curtailed.  By  the  middle  of  the  year, 
British  makers  had  begun  to  make  a  strong  bid  for  the 
American  ferromanganese  market,  and  it  was  acknowl- 
edged that  they  might  be  able  to  resume  their  pre-war 
status — when  they  furnished  50  per  cent  of  the  ferro- 
manganese consumed  by  the  American  steel  industry. 
British  makers,  however,  were  out  of  the  markets  at  the 
close  of  the  year. 

The  total  domestic  production  of  varying  grades  of 
metallurgical  manganese  ore  in  1919  was  about 
60,000  tons,  as  compared  with  305,869  tons  of  35  per 
cent  or  higher  ore  and  1,476,251  tons  of  ores  of  all 
grades  in  1918.  Imports  were  269,411  tons  for  the  nine 
months  ended  September,  1919,  or  at  the  annual  rate  of 
359,220  tons,  as  compared  with  491,303  tons  in  1918. 
Both  production  and  imports  thus  declined,  but  this 
is  not  to  be  wondered  at,  in  view  of  the  overstocks  avail- 
able at  the  close  of  1918  and  the  resumed  importation  of 
ferromanganese  from  England.  It  was  estimated  in 
February  that  the  manganese  ore  then  in  the  United 
States  was  sufficient  to  answer  all  normal  requirements 
for  fourteen  months.  Most  of  the  domestic  operators 
suspended  mining  entirely  or  in  part  at  some  time  dur- 
ing the  year,  and  the  production  of  ore  was  confined 


to  high-grade  deposits,  particularly  in  Arkansas,  Mon- 
tana, and  Virginia. 

Imports  and  Prices 

Imports  of  ore  in  1919  came  from  Brazil,  Cuba,  and 
India;  Ecuador  sent  a  small  amount,  and  light  ship- 
ments were  received  from  Russia  at  intervals.  The 
Caucasian  industry,  however,  remained  practically 
paralyzed.  Metallurgical  manganese  ore,  48  per  cent 
and  over,  was  quoted  at  $1.20  per  unit  until  April, 
when  foreign  ores  were  oflfered  freely.  Brazilian  ore, 
45  per  cent,  was  offered  at  85c.  per  unit,  c.i.f.  tidewater, 
in  January,  and  spot  lots  of  domestic  ore  (resale)  were 
disposed  of  at  below  50c.,  delivered  furnace,  at  various 
times.  Indian  ore  sold  at  60c.,  c.i.f.  Atlantic  tidewater, 
in  June,  but  increased  ocean  freight  rates  caused  an  ad- 
vance in  the  asking  price  soon  after.  At  the  close  of  the 
year,  Brazilian  ore  was  offered  at  50c.,  without  finding 
buyers.  Prices  on  metallurgical  manganese  ores,  Bra- 
zilian, Cuban,  and  Indian,  varied  from  50c.  to  75c.  per 
unit  during  the  latter  part  of  the  year. 

Domestic  Production 

Domestic  production  of  both  ferromanganese  and 
spiegeleisen  declined  markedly  in  1919.  The  output  of 
the  high-grade  alloy  is  estimated  at  200,000  tons,  com- 
pared with  345,306  gross  tons  in  1918,  and  production 
of  spiegeleisen  at  65,000  tons,  compared  with  249,002 
tons  in  1918,  on  the  basis  of  production  in  the  first  half 
of  the  year.  Producers  did  little  business  in  the  first 
few  months  of  the  year,  because  of  resales.  Ferro- 
manganese, 70-80  per  cent,  was  quoted  at  $200  @  $250 
per  ton  in  January,  and  the  English  product  at  $325. 
Resale  offerings  and  foreign  dumping,  as  well  as  over- 
stocks, were  bearish  influences.  Prices  declined  to  $100 
(a  $125  in  June,  and  closed  at  $120  quoted  for  first  half 
delivery  in  1920.  Competition  of  English  makers  was 
absent  in  the  closing  weeks. 

Inquiries  for  silico-spiegel  and  spiegeleisen  developed 
from  Austro-German  and  Italian  sources  in  midyear, 
but  the  chaotic  condition  of  exchange  mitigated  against 
much  export.  Imports  of  ferromanganese  for  the  nine 
months  ended  September  were  18,649  tons,  or  at  the 
rate  of  25,000  tons,  as  against  about  27,600  tons  in  1918. 
Spiegeleisen,  16-18  per  cent,  sold  at  $75  per  ton  in 
January,  but  the  price  declined  to  $40@$50  for  the 
18-20  per  cent  alloy  in  June  and  dropped  to  $35@$36 
at  the  close. 

Improved  Metallurgical  Practice 

The  practice  of  adding  molten  ferromanganese  and 
spiegeleisen  has  gained  ground  somewhat  in  the  United 
States,  and  is  reported  to  have  become  common  in  Ger- 
many during  the  war.  The  conservation  studies  of  the 
Bureau  of  Mines,  begun  during  the  war,  had  all  been 
reported  by  the  end  of  1919,  and  much  valuable  tech- 
nical information  has  thus  been  made  available.  Silico- 
manganese  alloys,  containing,  say,  20  per  cent  Si  and 
50-65  per  cent  Mn,  have  been  shown  to  be  practical  for 
use  in  the  manufacture  of  steel.  The  Jones  process 
for  the  direct  reduction  of  manganiferous  ores  has  been 
demonstrated  to  be  metallurgically  feasible.  New  con- 
struction of  ferromanganese  plants  was  practically  at  a 
standstill,  but  the  Tennessee  Manganese  Co.  erected  a 
ten-ton  electric  furnace  for  the  treatment  of  the  high- 
grade  ore  from  Neva,  Tenn.  A  recent  patent  suggests 
the  manufacture  of  spiegeleisen  by  smelting  an  all-steel 
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scrap  charge  in  the  blast  furnace  with  manganese  ore, 
flux,  and  coke. 

Ferrosilicon 

In  the  early  part  of  1919,  many  consumers  who  had 
shell  contracts  were  oversupplied  with  50  per  cent  ferro- 
silicon, and  there  were  many  resales.  Canadian  pro- 
ducers flooded  the  American  markets  and  offered  large 
quantities  at  lower  than  domestic  prices,  f.a.s.  New 
York.  Production  of  most  grades  of  ferrosilicons  has 
been  greatly  curtailed,  one  plant  being  scrapped,  sev- 
eral other  plants  closed  for  some  months,  and  others 
operating  at  only  a  small  percentage  of  their  normal 
output.  Producers  of  bessemer  ferrosilicons  in  Jackson 
County,  Ohio,  and  in  Kentucky,  were  shut  down  for  a 
considerable  part  of  1919,  because  of  labor  troubles, 
but  the  elect.ric-furnace  makers  made  a  strong  effort  to 
establish  themselves  in  the  lower  grades. 

The  export  business  in  ferrosilicons  was  much  better 
in  1919  than  in  1918,  being  5,634  tons  for  the  nine 
months  ended  September,  or  at  the  rate  of  7,500  tons, 
as  against  2,500  tons  in  1918.  Prices  for  the  different 
grades  of  ferrosilicon  are  influenced  by  conditions  with- 
in the  industry  as  well  as  by  external  factors.  For  ex- 
ample, the  50  per  cent  alloy  exhibited  strength  at  $85 
@$90  per  ton,  delivered,  in  August — its  firmness  being 
due  to  strikes  at  the  plants  of  the  bessemer  ferrosilicon 
makers,  this  interfering  with  the  production  of  the  lower 
grades,  which  caused  a  greater  production  of  low-per- 
centage ferrosilicon  in  the  electric  furnace,  which,  in 
turn,  resulted  in  less  of  the  50  per  cent  alloy  being  made. 

In  May,  an  interesting  fact  showing  the  difference 
between  the  French  and  American  markets  developed : 
French,  10-12  per  cent  electrolytic  ferrosilicon  was 
offered  for  American  consumption  at  $77  per  ton,  French 
ports,  which  meant  a  cost  of  over  $100  per  ton,  c.i.f. 
New  York,  or  over  double  the  prices  of  American  and 
Canadian  producers  of  the  alloy — at  that  time,  15  per 
cent  alloy,  domestic  and  Canadian,  was  quoted  at  $45 
to  $55.  American  producers  were  able  to  underbid 
French  makers  for  delivery  of  15  per  cent  alloy  in  Eng- 
land. Prices  were  variable  in  practically  all  grades. 
Spot  and  contract  prices  for  50  per  cent  ferrosilicon 
stood  at  $142(^$145  in  January,  but  declines  set  in, 
and  the  quotations  soon  fell  to  $125@$135,  and  closed 
at  $80@$90  per  ton. 

Bessemer  ferrosilicons,  10,  11  and  12  per  cent  grades, 
sold  at  $54,  $57.30,  and  $60.60,  respectively,  f.o.b.  New 
Straitsville,  Ohio,  and  Ashland,  Ky.,  in  Januaiy  to 
March.  Prices  declined  to  $45,  $48  and  $51  in  May,  and 
closed  at  $54.75,  $58.05  and  $61.35.  Domestic  electro- 
lytic 10  to  15  per  cent  ferrosilicon  may  be  quoted  at  $45 
to  $50;  the  75  per  cent  alloy  was  $1.50  to  $175  per  ton, 
f.o.b.  New  York. 

No  important  metallurgical  advances  have  been  ob- 
served, but  a  new  patent  by  the  late  J.  E.  Johnson,  Jr., 
claims  that  by  enriching  the  blast  of  a  blast  furnace 
with  oxygen  up  to  50  per  cent  O,  not  only  will  it  thus  be 
possible  to  reduce  the  cost  of  making  the  lower  grade 
tir^irosilicons,  but  also  that  the  temperature  focus  obtain- 
able with  enriched  air  will  be  high  enough  so  that  larger 
amounts  of  silica  will  be  reduced  and  a  50  per  cent  alloy 
can  be  made  at  lower  cost. 

Ferrotungsten 

Stocks  of  metallic  tungsten,  ferrotungsten,  and  tung- 
sten ores  on  hand  at  the  close  of  1918  were  large,  and 
arrivals  of  ore  from  China  were  heavy  in  1919.     From 


November,  1918,  to  April,  1919,  there  wa-s  extreme 
depression  in  the  market  for  tungsten  ores  and  con- 
centrates, and  there  was  no  market,  in  fact.  Much  diffi- 
culty was  had  in  marketing  ores  and  alloys  until  the 
steel  industry  resumed  operations,  but  strikes  have 
affected  the  consumption  of  ferrotungsten.  Both  the 
production  and  im. ports  of  tungsten  ores  and  alloys  are 
normally  closely  connected  with  the  rise  and  fall  in  the 
steel  trade. 

Mining  of  ores  was  at  a  low  ebb  throughout  1919  in 
the  United  States,  and  production  in  Bolivia,  the  Argen- 
tine, and  Burma  has  been  greatly  curtailed.  The  Portu- 
guese industry  is  paralyzed,  but  China  has  been  pro- 
ducing at  the  war  rate.  In  the  latter  part  of  1919,  the 
ore  market  was  quite  disorganized,  owing  to  the  uncer- 
tainty of  tariff  legislation,  and  all  import  business  was 
done  with  the  proviso  "duty,  if  any,  for  buyer's  ac- 
count." In  August,  practically  all  the  mines  in  Colorado, 
California,  and  Nevada  were  shut  down,  and  ore  on 
hand  in  this  country  e.xceeded  5,000  tons  calculated  as 
60  per  cent  WO,  concentrates. 

The  proposed  tariff  on  tungsten  ores  as  embodied  in 
the  Timberlake  bill,  now  passed  by  the  House,  provides 
for  duties  on  crude  tungsten  ores  and  concentrates  of 
$10  per  unit  of  WO.,  and  on  metallic  tungsten,  ferro- 
tungsten, tungsten  salts,  tungstic  acid,  tungsten  steel, 
and  other  tungsten  products  of  $1  per  lb.  of  contained 
tungsten.  Foreign  ores  and  alloj-s,  however,  will  be 
dominant  in  the  American  markets  for  months,  tariff  or 
no  tariff.  Imports  of  tungsten  ores  in  1919  were  about 
7,800  tons,  as  compared  with  10,362  tons  in  1918.  Im- 
ports came  largely  from  China,  Hongkong,  Japan,  and 
Chile.  Exports  of  metallic  tungsten  and  ferrotungsten 
went  to  Sweden  and  Canada  largely,  and  were  24,073 
lb.  for  the  six  months  ended  June,  1919.  By  under- 
quoting, English  makers  were  able  to  obtain  consider- 
able Scandinavian  business  which  formerly  went  to 
American  producers. 

Scheelite  opened  at  $25.50  per  unit,  but  the  price  fell 
rapidly,  and  quotations  were  $9{ci  $15  at  the  close. 
Wolframite  was  lower,  opening  at  $23  and  closing  at 
$7.50(a$10,  and  being  as  low  as  $6.50fi  $8  in  the 
summer.  Chinese  ore  sold  as  low  as  $6  and  Bolivian 
ore  was  $10  per  unit.  Ferrotungsten  was  quoted  at 
$2.35^$2.40  per  lb.,  f.o.b.  Pittsburgh,  for  the  75-85 
per  cent  alloy  at  the  beginning  of  the  year,  but  the 
market  was  largely  nominal  until  foreign  offerings  were 
m.ade  by  the  British  at  $1.05,  c.i.f.  New  York,  duty  paid, 
for  prompt  shipment.  In  the  sunmier,  domestic  makers 
quoted  $1.30({i$1.60,  and  prices  closed  at  $1.25(5 
$1.40.  Losses  in  the  manufacture  of  ferrotungsten  still 
appear  to  be  about  25  per  cent,  and  conservation  steps 
are  required  to  reduce  these — a  metallurgical  problem. 

Ferrochromium 

Mining  of  chrome  ore,  including  chromite,  was  in  a 
particularly  depressed  condition  in  1919.  The  decline  in 
the  industry  during  the  first  half  of  the  year  was  general 
and  overwhelming,  only  districts  favored  by  cheapness 
of  local  transportation  or  low  production  costs  being 
spared.  At  the  moment  of  writing,  practically  the  entire 
industry  is  shut  down.  Imports  of  chrome  ore  in  1919 
were  only  about  40,000  tons,  as  compared  with  100,142 
tons  in  1918,  when  embargoes  were  supposed  to  be 
active  and  ocean  bottoms  were  at  a  premium.  The 
chrome-mining  and  ferrochromium  smelting  industries 
had  gained  an  excellent  foothold  in  the  United  States 
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under  the  pressure  of  war  emergencies,  but  the  future 
of  the  mining  is  extremely  uncertain;  the  ferrochro- 
mium  makers  appear  to  have  a  better  outlook. 

The  production  of  chrome  ore  in  1919  appears  to 
have  been  not  over  3,000  tons  at  most,  as  compared  to 
82,350  tons  in  1918.  Only  1,400  tons  was  mined  in  the 
first  half  of  1919.  Chrome  ore,  45  per  cent  minimum, 
was  quoted  at  $1.50  to  $1.55  per  unit,  f.o.b.  California 
point,  in  the  opening  months,  and  40  per  cent  ore  at  $1.40. 
Caledonia  ore,  48  per  cent  and  over  was  offered  at  $1 
@$1.25  in  April,  but  the  price  stood  at  80c.,  delivered, 
Pennsylvania  point,  during  the  summer.  Ore  contain- 
ing between  35  and  40  per  cent  Cr,0.  varied  in  price 
between  60c.  and  70c.  per  unit.  Resales  and  overstocks 
affected  prices,  as  in  the  other  metallurgical  ores  for 
ferro-alloy  manufacture.  The  situation  as  to  Turkish 
ores  has  been  changed  as  a  result  of  the  war,  and  it  is 
believed  that  Allied  control  of  shipping  may  open  these 
ores  to  more  e.xtensive  exploitation. 

Demand  for  chromium  and  ferrochromium  began  to 
be  stimulated  as  soon  as  the  motor-car  industry  got  into 
production  on  a  peace  basis.  The  ferrochromium  mar- 
ket was  spotty  and  irregular.  Makers  of  special  auto- 
mobile steels  were  the  heaviest  buyers,  but  the  demand 
for  the  alloy  for  tool-steel  purposes  was  generally  slack. 
Ferrochromium  containing  60-70  per  cent  Cr  and  6-8 
per  cent  C  was  quoted  by  domestic  makers  at  30c. («  40c. 
per  lb.  of  chromium  during  the  first  half  of  1919, 
but  both  British  and  French  producers  offered  lots  at 
price  concessions,  and  the  alloy  sold  down  to  22c.(a'24c. 
per  lb.  It  closed  at  26c.,  as  foreign  alloys  had  been 
absorbed  by  the  end  of  the  year,  with  a  concomitant 
hardening  of  prices.  The  alloy  containing  4-6  per  cent 
C  sold  at  about  Ic.  per  lb.  above  the  6-8  per  cent  C  alloy, 
and  the  2-4  per  cent  C  alloy  was  about  8c.  higher. 
Ferrochromium  containing  less  than  1  per  cent  C  sold 
at  70c.  and  upward.  No  technical  advances  have  been 
noted. 

Ferrovanadium 

The  mines  and  plant  of  the  American  Vanadium  Co. 
have  been  sold  to  a  syndicate  headed  by  J.  Leonard  Rep- 
logle,  Charles  M.  Schwab,  Allan  A.  Ryan,  and  others. 
The  new  company  is  known  as  the  Vanadium  Co.  of 
America.  New  equipment  is  being  supplied  to  the 
Peruvian  mines,  and  they  will  be  worked  more  ener- 
getically in  the  future. 

Supplies  of  ferrovanadium  were  rather  scarce  in 
1919,  despite  the  absence  of  demand  at  intervals,  due 
to  the  decline  in  output  of  the  Peruvian  mines  and  the 
fire  at  the  plant  of  the  Primos  Chemical  Co.  at  Vana- 
dium, Col.  Most  of  the  domestic  production  of  the  alloy 
went  to  meet  contract  obligations,  and  not  much  free 
alloy  was  available.  Owing  to  the  strong  competition 
of  the  Peruvian  patronite  as  a  source  of  vanadium,  pro- 
duction of  ferrovanadium  from  domestic  ores  has  been 
neglected  in  a  measure ;  however,  the  continued  demand 
for  vanadium  in  the  steel  industry  is  sufficient  to  en- 
courage greater  production  of  domestic  ores.  Owing  to 
the  large  demands  of  the  automotive  industry  for  vana- 
dium steel,  and  the  fact  that  vanadium  is  being  more 
favored  for  use  in  high-speed  steels,  there  will  un- 
doubtedly be  an  increasing  demand  for  ferrovanadium 
and  vanadiferous  ores.  i 

«  The  trend  of  prices  of  both  ores  and  ferrovanadium 
will  doubtless  be  upward,  and  this  can  be  checked  only 
by  production  of  ores  from  as  yet  undeveloped  sources. 


Some  possibilities  exist  in  the  vanadinites  of  New 
Mexico  and  Arizona  as  a  future  source  of  vanadium. 
The  Bureau  of  Mines  has  investigated  the  metallurgical 
amenability  of  a  lead-copper-vanadium  mineral,  evi- 
dently cuprodescloizite,  and  a  zincdescloizite  has  been 
discovered  in  Nevada.  It  is  reported  that  the  Vanadium 
Co.  of  America  is  working  over  the  immense  slag  dump 
at  Bridgeville,  Pa.,  for  the  extraction  of  the  vanadium 
imperfectly  recovered  in  the  earlier  operations. 

Quotations  for  ferrovanadium  stood  at  $5@$7.50  per 
lb.  of  contained  vanadium,  f.o.b.  works,  throughout 
1919,  considerably  higher  than  in  1918.  Contract  alloy 
was  $5@$6,  but  brokers  could  not  obtain  supplies  even 
at  a  substantial  premium.  Some  resales  were  made  at 
$10.  Insufficient  supplies  caused  sharp  advances  to  $9 
in  August,  and  this  was  explained  in  some  quarters  by 
the  assumption  that  the  purchase  of  the  American  Vana- 
dium Co.  by  the  Schwab  interests  meant  that  the  Beth- 
lehem Steel  Co.  would  contract  for  the  major  portion 
of  the  output.  The  French  offered  a  35-40  per  cent 
carbon-free  product  in  the  American  markets,  and  Eng- 
lish ferrovanadium  was  offered  in  February  at  $6  per 
lb.,  duty  paid.  New  York. 

Ferromolybdenum 

Molybdenum  has  witnessed  some  puzzling  vicissi- 
tudes in  fortune  during  the  last  few  years.  The  market 
for  both  molybdenite  and  ferromolybdenum  was  largely 
nominal  in  1919  and  remained  stagnant  most  of  the 
time.  Hope  that  the  surplus  stocks  of  molybdenum  ores 
and  ferromolybdenum  might  be  placed  in  Europe  had 
faded  by  the  third  quarter,  when  it  became  apparent 
that  the  Europsans  were  ready  to  sell  here.  It  is  difficult 
to  see  what  this  hope  was  based  on,  in  view  of  condi- 
tions overseas — where  large  overstocks  prevail  and 
plants  had  been  erected  to  supply  the  war  demand. 
The  important  Shakan  mine,  on  Prince  of  Wales  Island, 
Alaska,  has  not  been  able  to  contract  for  an  outlet  for 
ore,  because  of  oversupply  in  the  market.  The  ore  at 
this  property  is  about  twice  as  high  in  grade  as  that  at 
the  Climax,  Col.,  property,  and  also  contains  vanadium. 
This  mine  was  extensively  developed  by  the  Alaska- 
Treadwell  Mining  Co.,  and  has  about  100,000  tons  of 
oi-e  in  reserve.  This  company  also  had  erected  a  Her- 
oult  furnace  at  Treadwell  for  the  manufacture  of  ferro- 
molybdenum, but  has  not  been  able  to  operate.  A  few 
new  discoveries  of  molybdenum  ore  are  reported,  no- 
tably a  molybdenite-bearing  quartz  vein  along  the  Healy 
River,  Alaska. 

Molybdenite  was  quoted  at  75c.  to  85c.  per  lb,  of 
MoS,  for  90  per  cent  concentrates  during  1919 — when 
there  was  any  market.  Both  mining  and  concentrating 
operations  in  the  United  States  and  Canada  have  been 
materially  curtailed,  and  only  the  largest  operators 
have  been  able  to  keep  going.  During  the  last  two  years, 
over  50,000  tons  of  molybdenum  steels  have  been  made, 
with  encouraging  results,  and  some  of  the  leading  alloy- 
steel  makers  are  convinced  that  steels  containing  a  small 
amount  of  molybdenum  are  valuable  for  high-grade  air- 
craft parts.  These  are  complex  steels  containing  nickel, 
vanadium,  and  chromium  also.  The  chief  present  diffi- 
culty with  molybdenum  steel  lies  in  making  it,  because 
of  volatilization  of  the  molybdenum,  non-homogeneity, 
and  red-shortness.  Considerable  testing  of  molybdenum 
steels  continued  during  1919.  The  total  output  of  molyb- 
denum steel  is  not  one-tenth  enough  to  consume  all  the 
ferromolybdenum  which  could  be  made  from  the  molyb- 
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denite  produced.  Although  ferromolybdenum  vv'as 
quoted  at  $3.50  to  $4..50  per  lb.  at  the  beginning  of  1919, 
the  price  soon  d:ciined  and  stood  at  $2.50((i$3.50  at 
the  close. 

Ferrotitanium,  Ferko-Uranium,  and  Ferro- 
zirconium 

Interest  in  titanium  as  an  alloy  in  steel,  aside  from 
its  scavenging  effects,  was  renewed  in  1919,  and 
noteworthy  results  are  reported  as  to  its  value  as  an 
alloying  element.  The  fact  that  some  concern  is  felt 
as  to  the  future  supply  of  vanadium  may  give  impetus 
to  further  research  in  the  use  of  titanium,  uranium,  and 
zirconium  in  steel.  The  Virginia  deposits  of  the  Amer- 
ican Rutile  Co.  continue  to  supply  the  bulk  of  the  do- 
mestic rutile  and  ilmenite  produced;  practically  no  ti- 
taniferous  iron  ore  was  produced  in  the  United  States 
in  1919,  most  of  it  being  imported.  The  plant  owned 
by  Buckman  &  Pritchard,  Inc.,  at  Pablo  Beach,  Fla., 
for  the  mining  and  milling  of  rutile,  ilmenite,  zircon, 
and  mouazite,  has  been  put  into  production. 

Ferro-carbon-titanium  sold  at  $200  per  ton  for  15-18 
per  cent  alloy,  carloads,  f.o.b.  Niagara  Falls,  N.  Y.,  in 
January;  the  price  was  $200@$300  in  the  summer,  and 
closed  at  $200@$250,  depending  upon  the  size  of  pur- 
chase. Ilmenite,  50  per  cent  TiO„  sold  at  $30  per  net 
Ion  during  most  of  the  year.  The  price  of  the  52  per 
cent  material  was  $38.15(a$40.  Rutile  advanced  from 
$160@$200  per  net  ton  in  January,  and  the  price  was 
$200  during  the  remainder  of  the  year. 

Nothing  worthy  of  note  is  on  record  in  the  metallurgy 
of  ferro-uranium,  and  the  situation  as  to  technology  and 
markets  is  practically  where  it  was  in  1917.  Consump- 
tion of  ferro-uranium  was  probably  less  in  1919  than 
in  1918.  A  description  by  the  late  Gustave  Gin  of  the 
process  for  the  extraction  of  uranium  and  vanadium 
from  the  pitchblende  of  Joachimsthal,  Bohemia,  used 
prior  to  the  discovery  of  radium,  has  appeared.  Car- 
notite  ore,  minimum  2  per  cent  U^O,,  sold  at  $3(o$3.25 
per  lb.  of  UjO,  in  January,  and  dropped  to  $2.75@$3, 


closing  at  that  figure.  No  new  deposits  of  uranium  have 
been  reported  since  the  notable  discovery  at  Lusk,  Wyo., 
in  1918.  Ferro-uranium  sold  at  $7.50  per  lb.  of  con- 
tained U,  f.o.b.  works,  during  the  first  four  months  of 
1919.  when  it  declined  slightly  to  $7,  and  held  there  to 
the  close. 

The  chief  difficulty  in  the  manufacture  of  zirconi-im 
steels,  which  promise  to  play  an  important  part  in  ine 
future  metallurgy  of  steel,  has  been  in  the  production  of 
a  uniform  ferrozirconium.  Though  the  properties  of  the 
zirconium  steels  are  not  thoroughly  understood,  it  ap- 
pears that  zirconium  increases  the  notch  toughness  to 
a  degree  comparable  to  that  to  which  vanadium  in- 
creases the  resistance  to  alternating  stress.  Zirkite 
and  zirconium  ore  still  comes  largely  from  Brazil,  but 
the  Buckman  &  Pritchard  property  has  produced  a 
high-grade  zircon  concentrate  from  the  complex  sands 
p.t  Pablo  Beach,  Fla.  Two  new  zirconium  minerals  from 
Brazil  have  been  described  in  1919,  viz.,  orvillite,  con- 
taining 71.88  per  cent  ZrO ,  and  oliveiraite,  containing 
63.35  per  cent  ZrO,  and  29.92  per  cent  TiO,. 

Other  Ferro-Alloys 

No  important  developments  occurred  in  the  minor  and 
complex  ferro-alloys  in  1919,  or  in  recent  years,  as  a 
matter  of  fact,  except  in  the  case  of  silico-manganese. 
The  production  of  a  ferro-alumino-silicon  in  the  electric 
furnace  is  announced.  This  alloy  is  intended  as  a  de- 
oxidizer  for  steel.  Some  ferro-alloy  makers  have  an- 
nounced their  entrance  into  the  ferrophosphorus  field. 
This  alloy^  which  finds  its  chief  use  in  the  manufacture 
of  tin  sheet  and  bars,  was  quoted  at  $125,  furnace.  Ex- 
periments with  ferroboron  have  not  advanced,  and  no 
one  has  taken  up  its  regular  manufacture.  Ferrocerium 
was  quoted  at  $15(a$30  per  lb.  in  the  early  months  of 
1919,  but  the  demand  had  practically  disappeared  by  mid 
year.  The  French  method  of  making  ferrocerium  from 
monazite  is  described  in  a  French  patent  lately  made 
available.  Moldenke  described  experiments  made  with 
the  use  of  ferrocerium  as  a  deoxidizer  for  cast  iron. 


Manganese  in  1919* 


B\  D.  F.  Hewett 

Cleologist.  U.   S.   Geological  Survey. 
Written  exclusively  for  Thr  .TournaJ 


THE  general  disintegration  of  the  domestic  man- 
ganese ore  industry  which  began  with  the  ar- 
mistice in  November,  1918,  continued  throughout 
1919.  The  production  of  ore  has  steadily  declined 
during  the  year,  and  may  not  reach  60,000  tons,  which 
may  be  compal-ed  with  305,869  tons  in  1918.  Although 
it  is  reported  that  a  few  contracts  have  been  placed 
since  spring,  most  of  the  output  has  been  made  to 
fulfill  contracts  placed  before  November,  1918. 

The  outlook  for  the  industry  during  1920  is  not 
encouraging.  A  committee  of  the  American  Mining 
Congress  is  supporting  a  bill  before  Congress  to  place 
a  tariff  on  manganese  ores  and  alloys,  but  hearings 
have  not  yet  been  held.  Although  some  steel  and  alloy 
makers  may  support  a  bill  to  protect  the  manufacture 
of  alloys,  doubtless  few  could  be  found  to  support  a 
move   to  protect   tne  production   of   ore.      At   present, 


•Published    by    permission    of    the    Director,    V.    S.     Geological 
Surv(!y. 


it  seems  highly  probable  that  the  domestic  industry- 
will  soon  return  to  the  condition  that  prevailed  before 
the  war,  when  brief  campaigns  of  operation  by  a  few 
mines,  now  in  one  state,  now  in  another,  will  contribute 
a  few  thousand  tons  annually. 

Production  of  Ore 

The  production  of  ore  is  shown  in  the  accompanying 
table,  which  has  been  compiled  from  the  quarterly  state- 
ments issued  by  the  U.  S.  Geological  Survey  and  from 
reports  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce. As  in  1918  and  1917,  mines  in  Montana,  par- 
ticularly in  the  Philipsburg  district,  yielded  nearly  one- 
half  the  entire  output.  In  fact,  the  Philipsburg  district 
is  practically  the  only  one  in  the  entire  country  that 
has  maintained  a  fairly  constant  rate  of  production 
during  the  year.  Jlost  of  the  other  producing  districts, 
especially  in  California,  Colorado,  and  Virginia,  ceased 
to  ship   m   the  spring,  when   old   contracts  were   filled. 
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The  Batesville  district  was  able  to  get  new  contracts 
in  the  spring,  which  will  have  permitted  a  steadily 
increasing  rate  of  production. 

PRODUCTION    OF   MANGANESE    ORE,    1917,    1918.    1919 


Ferro- 
^    manganese 

Imports 

Year 
1917 

■ 35  per  Cent  Mn 

Production            Imports 

10-35percent  Mn. 
Production 

First  quarter 
Second 
Third 
Fourth 

(1) 

28,841 
51,282 
49,228 

145,720 
171,070 
177.843 
135,309 

(n)  316,977 
((.)  243.067 
(),)  155,749 

17,914 

8,050 
9.699 
6,306 

Totals 

(c) 

129,405 

629,942 

(r)  730,759 

41,969 

1918 

First  quarter 
Second 
Third 
Fourth 

55,682 
82,481 
90,738 
76,958 

118.535 
126,300 
137,586 
108.881 

('.)    42,947 
(/.)  269,581 
Ih)  283,180 
(6)  307.238 

7,194 

11,018 

7,797 

897 

Totals 

305,869 

491.303 

((•)  916,163 

25,906 

1919 

First  quarter 
Second 
Third 
Fourth 

23,937 

20,502 

9,233 

id)    6,000 

115,321 

110,664 

43.426 

(rf)    40,000 

(ft)    35,516 
((.)    50,642 
l/i)    78,381 
(./)    40,000 

9.211 

6.101 

3.337 

(J)    5,000 

Totals 

(</)  59,772 

(rf)  309,411 

(d)  215,000 

(d)  23,649 

('7)  First  six  months  of  1917.  (fc)  Includes  ore  used  for  fluxing  from  Arizona 
and  Nevada:  fluxing  ore  from  Colorado  not  included,  (c)  Includes  fluxing  ore 
from  Colorado  used  for  fluxing,  not  collected  quarterly.    ((/)  Estimated. 

At  Philipsburg,  the  Philipsburg  Mining  Co.  main- 
tained regular  shipments  and  operated  its  mill  through- 
out 1919.  The  Beaver  Creek  Mining  Co.  also  made  a 
fair  production.  The  mill  of  the  New  York  Testing  & 
Engineering  Co.,  at  Helena,  was  operated  part  of  the 
year  on  low-grade  ore  from  the  ancient  mine  near 
Butte.  In  California,  the  Buckeye  mine,  near  Vernalis, 
San  Joaquin  County;  the  Stanuseich  mine,  in  San  Luis 
Obispo  County,  and  the  Black  Jack  mine,  in  Riverside 
County,  shipped  regularly  during  the  first  half  of  1919. 

All  of  the  high-grade  output  from  Colorado  came 
from  mines  of  the  A.  V.  Lease  and  Leadville  Consoli- 
dated Mining  Co.,  before  July  1.  The  Cartersville 
district,  in  Georgia,  was  idle  throughout  the  year.  The 
Crimora  mine  yielded  most  of  the  Virginia  production, 
although  the  Flat  Top  mine  of  the  Stange  Mining  Co., 
in  Giles  County,  and  the  mines  of  the  Mineral  Ridge 
Mining  Corporation,  in  Frederick  County,  were  also 
worked.  Except  for  several  small  shipments  early  in 
the  year,  the  high-grade  ore  mines  of  Alabama,  Arizona, 
Nevada,  New  Mexico,  and  Tennessee  were  idle. 

On  the  Cuyuna  Range,  Minnesota,  t^e  Ferro  and 
Algoma  mines  of  the  Onahman  Mining  Co.,  and  Mahno- 
man  mine  were  the  principal  contributors  of  low-grade 
ore.  The  Stevens  mine,  at  Silver  City,  N.  M., 
which  was  brought  to  the  producing  stage  only  late 
in  1918,  shipped  considerable  low-grade  ore  in  1919. 
The  Legal  Tender  mine  was   idle. 

Prices  During  1919 

According  to  the  schedule  of  prices  approved  by  the 
War  Industries  Board  in  May,  1918,  material  with  49 
per  cent  manganese  was  worth  $1.20  per  unit,  or  $58.80 
a  ton,  at  Chicago  if  it  originated  west  of  Chicago,  and 
$1.35  per  unit,  or  $66.15  a  ton,  if  it  originated  east  of 
Chicago.  Although  these  prices  were  supposed  to  cover 
new  contracts  made  until  Jan.  1,  1919,  when  the  War 
Industries  Board  was  disbanded,  no  ore  v/as  sold  on  this 
basis  after  Nov.  11.  1918. 

Reports  of  the  stocks  of  ore  and  alloy  in  the  hands 
of  alloy  makers  on  Jan.  1,  1919,  indicated  nearly  nine 
months'  supply  at  the  1918  rate  of  steel  production, 
44,462,432  tons.  The  demand  for  steel  declihed  steadily 
until  May,  1919,  and  there  is  no  record  of  any  new 
contracts  for  domestic  manganese  ore  until  June,  when 
45c.  per  unit,  or  $22.05  a  ton,  was  offered.  During  June, 
sales  of  Brazilian  ore  at  50c.  a  unit,  or  $24.50  a  ton. 


were  reported,  and  during  the  remainder  of  the  year 
cargos  of  Brazilian  ore  are  reported  to  have  sold  at  55 
to  65c.  a  unit.  A  shipment  of  Russian  ore,  the  first 
to  be  received  since  1914,  was  reported  sold  at  $80  a 
ton  in  July. 

The  market  for  ferromanganese  was  controlled  from 
November,  1918,  to  June,  1919,  by  the  offers  of  excess 
stocks  in  the  hands  of  the  steel  makers.  Consequently, 
the  price  of  domestic  material  declined  from  $225  a 
ton  for  70  per  cent  alloy  in  January,  to  $125  a  ton  for 
SO  per  cent  alloy  in  June.  The  minimum  of  $110  was 
reached  in  October,  but  in  December  the  price  rose  to 
$120.  The  price  of  spiegeleisen  declined  from  $67  a 
ton  for  16  per  cent  in  January,  to  $35  or  $38  a  ton 
for  20  per  cent  in.  June,  and  remained  fairly  constant 
for  the  remainder  of  the  year. 

Imports  of  Ore  and  Alloy 

The  imports  for  nine  months,  269,411  tons,  re- 
ported by  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, indicate  that  about  310,000  tons  was  imported 
during  the  year.  About  three-fourths  of  this  was  re- 
ceived from  Brazil;  Cuba  and  Costa  Rica  supplied  most 
of  the  remainder.  The  effect  of  the  war-time  restric- 
tions is  shown  by  small  receipts  from  India  and  Russia, 
and  by  receipt  of  small  shipments  from  Latin  American 
countries  not  conspicuous  as  sources  before  the  war, 
Costa  Rica,  Mexico,  Chile,  Colombia,  and  Ecuador. 

Imports  of  ferromanganese  for  nine  months,  18,649 
tons,  are  the  lowest  in  fifteen  years. 

War-Mineral  Legislation 

The  Henderson  Act,  signed  by  the  President  Oct.  5, 

1918,  was  designed  to  provide  for  increasing  the  supply 
of  many  ores  and  alloys  in  the  event  of  serious  short- 
age, but  when  alloy  makers  ceased  to  purchase  ore,  in 
November,  many  manganese  producers  urged  that  the 
powers  of  the  bill  be  used  to  stabilize  the  market.  When 
this  was  found  to  be  impossible,  a  new  bill  was  intro- 
duced, passed  by  Congress,  and  signed  by  the  President 
on  March  3,  1919.  By  this  act,  the  Secretary  of  the 
Interior  was  authorized  to  reimburse  operators  to  the 
extent  of  $8,500,000,  for  losses  incurred  in  mining  man- 
ganese, chrome,  and  tungsten  ores  and  pyrite,  during 
the  war.  A  total  of  489  claims  for  reimbursement  for 
losses  incurred  mining  manganese  in  twenty-five  states, 
amounting  to  $9,578,429.19,  had  been  filed  on  June  3, 

1919.  A  commission  composed  of  ex-Senator  J.  F. 
Shafroth,  of  Colorado;  P.  N.  Moore,  mining  engineer, 
of  St.  Louis,  and  Horace  Pomeroy,  of  Palo  Alto,  Cal., 
is  adjusting  the  claims. 


French  Mineral  Exports 

Exports  from  France  of  the  more  important  metals 
and  ores,  as  reported  in  Commerce  Reports,  for  the  first 
six  months  of  1919  and  the  corresponding  period  of 
1918,  were  as  follows,  in  metric  quintals  (220.4  lb.)  : 

Jan. -June,     Jan. -June, 
1918  1919 

Graphite    17,730  7,360 

Sulphur,  including  pyrites 95,270  74,480 

Nitrate  of  soda 2,631  3,522 

Copper    33,324  24,128 

Lead    1,284  2,274 

Tin    1,325  4,815 

Zinc    22,131  8,628 

Nickel    494  504 

Antimony    4,725  852 
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The  Tungsten  Market  Situation  in  1919 


By  Charles  Hardy 

Written  exclusively  for  The  Journal 


THE  year  1919  was  an  exceedingly  unfavorable 
one  for  the  tungsten  industry  of  the  United 
States.  All  sections  of  the  trade,  the  miner,  the 
importer,  the  converter,  and  user,  were  much  affected 
by  the  conditions  following  the  armistice.  Efforts  madf: 
by  the  combined  interests  during  November  a)id  De- 
cember, 1918,  and  eariy  in  1919,  to  have  Government 
regulation  of  imports  for  three  months  only,  to  give 
the  industry  a  chance  to  readjust  itself,  failed  entirely. 
The  country  started  1919  with  a  heavy  load  of  stocks 
in  warehouse  and  at  buyers'  works.  Not  foreseeing 
the  early  ending  of  the  war,  and  acting  on  the  Gov- 
ernment's suggestion,  everybody  had  stocked  up  for 
several  months'  requirements.  At  the  end  of  January 
the  available  stocks  in  the  United  States  were  estimated 
by  the  U.  S.  Geological  Survey  to  be  8,000  tons.  This 
huge  tonnage  was  composed  of  about  5,000  tons  in 
warehouses  in  New  York,  Pittsburgh,  and  Western 
ports,  about  2,000  tons  in  the  hands  of  the  manufac- 
turers, and  the  rest  at  the  American  mines  or  in  transit. 
The  importance  of  these  stocks  becomes  clear  when  it 
is  considered  that  the  total  world's  production  of  tung- 
sten for  the  five  years  preceding  the  war  averaged  only 
8,000  tons  a  year. 

Vast  Accumulation  of  Stocks  in  1919 

Bad  as  the  situation  was,  shippers  abroad  who  could 
not  finance  their  production  locally  kept  on  sending 
their  ores  to  New  York  so  long  as  importers  and  banks 
were  prepared  to  make  them  however  small  an  advance 
against  consignments.  A  considerable  quantity  of 
tungsten  ore  was  contracted  for  for  future  delivery,  and 
these  arrivals  amounted  to  the  huge  t  ital  of  5,8 13  long 
tons  by  the  end  of  September.  The  imports  amounted  to: 


Tons 

January    873 

February    1,525 

Marcil    675 

April    314 

May   285 


Tons 

June 338 

July 452 

August 553 

September 818 


The  tonnage  is  calculated  en  a  basis  of  60  per  cent. 
About  4,800  tons  of  the  total  is  represented  by  the 
shipments  from  the  Far  East.  Against  these  large 
stocks  and  new  imports,  sales  were  insignificant,  and  I 
doubt  whether  the  total  for  1919  averages  250  tons  a 
month.  As  a  matter  of  fact,  until  about  April  no 
business  of  any  importance  was  done.  The  manufac- 
turers of  high-speed  steel  reported  at  that  time  sales 
at  only  15  to  20  per  cent  of  their  war  output,  and 
the  stocks  with  which  they  found  themselves  amply 
took  care  of  these  small  requirements.  In  addition, 
large  war  contracts  were  canceled  by  the  Government, 
and  in  turn  the  manufacturers  who  had  contracted 
for  ferrotungsten,  or  tungsten  powder,  or  even  tool 
steel,  either  canceled  or  asked  for  delay  of  these 
deliveries.  Considerable  quantities  of  resale  tool  steel 
was  offered  on  the  market.  Buyers  became  reluctant 
to  contract  for  anything  but  immediate  delivery.  All 
business  was  on  a  hand-to-mouth  basis,  and  of  course 
this  is  not  conducive  to  steadying  the  market. 
•  The  amount  of  60  per  cent  concentrates  used  in  1918 
was  approximately   13,000  tons,  and  early  in  1919  the 


conclusion  of  the  trade,  computed  by  different  parties, 
and  in  a  different  manner,  assumed  that  1919  would 
record  a  consumption  of  7,500  tons  of  tungsten  ore. 
As  time  went  on,  however,  this  figure  was  found  to 
be  entirely  too  large,  and  probably  not  to  exceed  5,000 
tons  will  be  found  to  be  the  total  consumption  of  ore 
during  1919. 

As  previously  indicated,  the  imports  from  China  were 
probably  the  most  important  factor  in  the  tungsten 
market.  The  opening  up  of  China  as  a  tungsten- 
producing  country  brought  the  world's  production  ir 
1918  to  well  over  30,000  tons,  or  about  four  times 
the  pre-war  -figure.  In  1915  and  early  1916  there 
existed  a  real  shortage  of  tungsten,  but  then  the  high 
prices  caused  by  the  incessant  demands  actually  brought 
out  an  additional  supply,  and  early  in  1917  supply  and 
demand  were  about  equal.  As  a  matter  of  fact,  at  that 
time,  after  a  long  interval,  tungsten  was  again  seeking 
a  market  and  accumulated  in  American  warehouses. 

The  entry  of  the  United  States  into  the  Great  War 
absorbed  the  accumulated  tungsten,  and  the  price 
settled  around  $25.00  per  unit  for  high-grade  ore.  This 
price  was  al.<^o  maintained  in  1918  until  July.  During 
July  the  production  of  Chinese  tungsten  ore  made  itself 
felt  for  the  first  time,  and  shipments  at  the  rate  of 
1,200  tons  a  month  were  kept  up  from  July  onward, 
swamping  the  market,  which  suddenly  became  top- 
heavy. 

The  Flood  of  Chinese  Ore 

Because  the  price  in  the  United  States  was  higher 
than  the  government-controlled  price  of  the  European 
Allies,  almost  all  of  the  Chinese  ore  found  its  way  to 
this  country.  The  Chinese  ore  can  be  delivered  here 
at  a  price  with  which  no  home-mined  ore  can  compete. 
In  hardly  any  case  is  Chinese  ore  mined  by  companies 
equipped  with  expensive  machinery,  having  large 
capital  investments,  or  other  overhead  charges  as  these 
terms  are  understood  in  this  country.  Many  of  the 
mines  are  owned  by  the  village  community.  The  ore 
is  hand  picked  and  paid  for  in  many  a  community  by 
barter.  Even  where  an  attempt  at  systematic  mining 
is  made,  the  costs  are  undoubtedly  exceedirgly  low,  and 
at  about  a  price  of  $7.00  per  .unit,  delivered  in  New 
York,  half  the  value  is  represented  by  the  freight  and 
the  endless  Chinese  taxes  levied  on  the  way  from  the 
mine  to  the  coast.  It  is  this  cheap  ore  that  has  upset 
the  market  more  than  anything  else. 

No  doubt  this  period  of  cheap  mining  in  China  ^vill 
be  followed  by  scientific  mining  at  higher  costs,  as  has 
been  the  course  in  every  other  new  field.  The  damage 
is  done,  however,  for  the  time  being,  and  the  period 
of  cheap  Chinese  ore  is  not  as  yet  finished,  as  Chinese 
companies  offer  to  make  twelve-months'  contracts  for 
ore  at  approximately  the  prices  now  ruling. 

The  Proposed  Tariff 

At  this  writing,  all  the  mines  in  the  United  States  are 
shut  down,  as  stated  at  the  hearing  before  the  Senate 
committee  on  Nov.  10.  A  very  strong  agitation  to 
protect  the  American  mining  industry  has  been  at  work 
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for  some  time,  resulting  in  bringing  before  Congress  a 
bill  known  as  H.  R.  4437,  the  provisions  of  which  are 
as  follows: 

Be  it  en<^cted  by  the  Senate  and  House  of  Representatives 
of  the  Uriited  States  of  America  in  Congress  assembled 
that  on  and  after  the  day  following  the  passage  of  this  act 
there  shall  be  levied,  collected  and  paid  upon  the  articles 
named  herein  when  imported  from  any  foreign  country 
into  the  United  States  or  into  any  of  its  possessions,  the 
rate  of  duties  which  are  herein  prescribed,  namely,  first, 
crude  tungsten  ores  and  concentrates,  SIO  per  unit  of 
tungsten  trioxide  therein  contained,  a  unit  being  herein 
defined  as  1  per  centum  of  a  short  ton  of  2,000  lb.  namely 
twenty  pounds  of  tungstic  trioxide;  second,  metallic  tung- 
sten, tungsten  powder,  ferrotungsten  (lump  and  pulver- 
ized), ferrotungsten  powder,  commercial  tungstic  acid,  cal- 
cium tungstate,  sodium  tungstate  and  all  other  salts  of 
tungsten  and  other  manufactursd  materials  containing 
tungsten  not  specifically  provided  for  in  this  section,  $1  per 
pound  of  tungsten  contained  therein;  that  there  shall  be 
levied,  assessed  and  collected  upon  all  tungsten  ore  and 
concentrates  which  have  been  imported  prior  to  the  passage 
of  this  act  from  any  foreign  country  and  held  or  kept  wthin 
the  United  States,  when  such  ore  has  been  purchased  by 
the  owner  thereof  at  a  price  less  than  $17  per  unit  of 
tungsten  trioxide  therein  contained,  a  tax  equal  to  the 
difference  between  the  purchase  price  and  the  price  named 
above.  That  the  provisions  of  this  act  shall  not  be  deemed 
to  repeal  any  tariff  now  existing  upon  any  substances  or 
materials  mentioned  in  this  act. 

This  bill,  which  was  passed  by  the  House,  caused, 
before  the  second  section  became  known  (this  section 
was  tacked  onto  the  bill  at  the  last  moment),  a  little 
buying  on  the  part  of  consumers  and  stockholders,  who 
hoped  thus  to  average  down  their  holdings  purchased 
at  war  prices.  The  Greene  amendment,  or  Part  Two 
of  the  bill,  practically  stopped  all  buying,  and  for  the 
last  f'^w  months  of  1919  the  tonnage  of  ore  changing 
hands  was  insignificant  and  negligible.  The  bill  has 
yet  to  pass  the  Senate,  and  though  the  Greene  amend- 
ment does  not  seem  to  have  any  friends  with   either 


the  backers  of  the  bill  or  its  opponents,  the  bill,  itself 
will  meet  considerable  opposition  in  its  present  form. 
Of  course,  there  are  persons  who  oppose  any  tariff 
legislation.  ■»  Others  feel  that  the  bill  will  be  of  advan- 
tage, but  the  differential  of  $1.00  a  pound  on  high- 
speed steel  does  not  seem  to  protect  this  section  of  the 
industry  sufficiently.  In  any  case,  the  Senate  is  not 
likely  to  take  any  final  action  on  this  bill  before  this 
article  gets  into  print.  The  trade  is  meanwhile  left 
in  uncertainty,  and  this  cannot  but  seriously  discourage 
business,  and,  for  all  parties  concerned,  a  quick  deci- 
sion either  way  would  be  most  desirable. 

Effect  of  Foreign  E.xchange  Situation 

The  unfortunate  situation  of  the  tungsten  trade  has 
been  further  effected,  and  most  seriously,  by  another 
problem.  The  hea\'j'  drop  in  the  foreign  exchange 
rates  is  encouraging  imports  from  abroad,  and  of  late 
tungsten  powder,  ferrotungsten,  and  even  tungsten 
steel  have  been  imported  here  from  Great  Britain  and 
offered  from  France  at  prices  which  cannot  at  this 
time  be  met  by  the  American  producer.  Assuming  that 
the  cost  of  the  ore  in  China  and  the  transport  and 
production  costs  in  England  and  in  the  United  States 
all  were  equal,  the  finished  product  should  cost  the 
same  in  England  as  it  cost  here,  and  so  it  no  doubt 
does,  yet  the  moment  that  a  sale  is  made  the  rate  of 
exchange  on  England  places  England  in  a  much  more 
advantageous  position.  This  situation,  if  not  taken 
most  seriously  into  consideration,  in  formulating  the 
bill,  will  effect  not  only  the  mine  owner  who  is  already 
practically  out  of  business,  but  will  also  most  seriously 
affect  the  producer  of  tungsten  powder  and  ferrc,  and 
ultimately  the  steel  manufacturer.  As  a  matter  of 
fact,  in  the  face  of  the  difficulties  with  which  the  trade 
has  now  to  contend,  the  possibilities  of  a  continuance 
of  a  tungsten  industry  in  the  United  States  merit  most 
serious  consideration. 


The  Tungsten  Mining  Industry  in  1919 


By  George  J.  Young 


TUNGSTEN  mining  is  dormant.  Price  conditions 
in  the  tungsten-ore  market  in  1919  discouraged 
domestic  producers.  Save  for  the  completion  of 
existing  contracts,  tungsten  mining  companies  did  not 
operate  during  the  year.  At  a  hearing  before  the 
Senate  Committee  on  Finance,  Nov.  10  and  11,  1919, 
arguments  for  a  protective  tariff  were  presented.  Frank 
W.  Griffin,  of  San  Francisco,  in  discussing  the  cost  of 
producing  tungsten,  gave  as  examples  two  Nevada 
properties  which  had  reached  the  producing  stage  near 
the  close  of  the  war.     He  said : 

Of  the  low-gi-ade  deposits,  two  important  examples  are 
the  Nevada  Humboldt  mine  and  the  Pacific  Tungsten  mine, 
of  Nevada.  These  properties  were  developed  in  1918,  but 
their  mills  began  operating  only  in  November  of  that  year, 
when  they  were  forced  to  close  down  by  the  break  in  the 
market. 

The  management  of  the  former  mine  believed  they  could 
produc-  tungsten  at  a  profit  of  $10  per  unit,  and  a  con- 
tract was  made  whereby  this  amount  was  to  be  advanced 
against  concentrates  produced.  The  mine  worked  abou:. 
seven  months  in  1919.  But  essential  elements  of  cost  were 
evidently  overlooked,  as  the  property  became  so  involved 
the  creditors  had  to  step  in,  and  the  mine  was  closed  down. 
Under  the  proposed  duty  this  mine  can  produce  about  400 


to  500  tons  of  concentrate   per  year. 

The  Pacific  Tungsten  Co.  handled  in  1918  a  total  of 
12,586  tons  of  ore,  yielding  a  recovery  of  1.6  per  cent  WO3; 
29C.74  tons  of  70  per  cent  WO3  concentrates  were  produced, 
or  20,352  units.  During  the  construction  of  the  mill,  cov- 
ering ten  months  of  1918,  ore  was  hauled  by  motor  truck 
to  a  custom  mill,  and  the  company's  mill  ran  only  two 
months  and  was  then  forced  to  close  down. 

Based  on  mining  costs  and  two  months'  operation  of 
the  mill,  the  total  coSt  per  ton  of  ore  milled  was  $12.80. 
The  mill  will  treat  36,000  tons  of  ore  per  year,  so  vrith 
an  estimated  recovery  of  1  per  cent,  36,000  units,  or  600 
tons  of  60  per  cent  concentrates,  will  be  produced  at  an 
operating  cost  of  $461,000,  or  $12.80  per  unit.  The  com- 
pany has  invested  $583,500,  and  to  amortize  this  investment 
in  eight  years,  allowing  only  10  per  cent  on  the  investment 
and  replacing  capital  by  reinvestment  of  $160,000  annually 
at  4  per  cent,  will  require  a  selling  price  of  $17.25  per  unit. 

In  discussing  the  competition  in  the  tungsten  ore 
market,  Mr.  Griffin  said: 

Our  large  competition  is  from  Asia.  I  think  I  have 
demonstrated  that  the  bare  operating  costs  in  the  large 
mines  of  California,  Nevada,  and  Arizona  are  not  less  than 
$13  per  unit  at  the  mine;  freight  from  mines  to  New 
York,  75c.  per  unit.  The  Colorado  costs  are  higher.  The 
proved    Asiatic    production    costs,    on    the    other    hand,    do 
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not  exceed  $2  per  unit.  After  paying  taxes,  freight,  brok- 
erage, and  other  charges,  the  Asiatic  tungsten  ores  can  be 
and  are  today  being  sold  in  New  York  at  $6  a  unit.  This 
figure  presumably  carries  a  satisfactory  profit  to  all  hand- 
lers of  this  foreign  ore,  as  imports  are  arriving  in  New 
York  at  the  rate  of  47,250  units  per  month. 

The  Chinaman  is  a  very  keen  trader,  and  the  price  of 
Chinese  ore  follows  almost  exactly  the  price  of  ore  in  New 
York.  I  mean  by  that,  when  the  Asiatics  were  producing 
just  as  cheaply  during  the  war  as  they  are  now,  and  when 
they  were  producing  it  at  an  actual  mining  cost  of  less 
than  $1.35  a  unit,  they  were  selling  it  here  for  $25  a  unit. 
Then  their  taxes  over  there  increased  to  over  $15  a  picul, 
but  when  the  price  broke  here  in  1919  their  tax  was  reduced 
to  $2  a  picul.  There  they  regulate  the  taxes,  including 
every  squeeze  that  comes  in  the  Chinese  game,  so  as  to  ap- 
proximate the  price  on  our  markets.  But  they  will  not 
continue  to  sell  their  tungsten  ore  at  a  low  price  if  the 
mines  in  this  country  are  not  permitted  to  work;  there  is 
no  question  at  all  in  my  mind  that  the  price  of  foreign  ores 
will  increase  to  probably  just  below  our  production  cost  or 
even  up  to  our  production  cost. 

At  the  hearing,  Colorado  operators  showed  that  there 
were  twenty-one  mills,  erected  at  a  cost  of  $1,000,000, 
and  $2,000,000  was  invested  in  mines  in  the  tungsten 
district  of  Colorado.  Employment  was  given  to  1,500 
men,  and  the  estimated  payroll  year  of  300  days 
amounted  to  $2,000,000. 

Frank  L.  Hess  estimates  that  the  United  States  con- 
trolled in  1918  approximately  59  per  cent  of  the  world's 
production  of  tungsten  ores.  Of  this,  about  one-fourth 
was  domestic  production  and  three-fourths  was  from 
foreign  sources.  He  raises  the  important  question  of 
how  far  this  control  will  be  affected  if  the  proposed 
tariff  legislation  be  enacted. 

Activity  in  Western  Tungsten  Districts 

The  Atolia  mine,  once  the  largest  producer  in  the 
United  States,  began  preparations  to  shut  dovm  early 
in  1919,  and  closed  down  March  1,  1919.  Almost  all 
ore  stocks  have  been  sold ;  practically  no  production  was 
made;  mine  development  and  mill  repairs  were  neg- 
ligible. In  the  Bishop  field,  the  Tungsten  Mines  Co. 
shut  down  Sept.  20,  after  making  a  small  production 
sufficient  to  fill  existing  contracts.  The  Standard,  Round 
Valley  Tungsten,  and  Pine  Creek  mines  closed  down 
early  in  the  year.  In  the  Nevada  field,  the  Nevada 
Humboldt,  according  to  Frank  W.  Griflfin,  operated  for 
seven  months  in  1919  and  was  closed  down  by  its  credi- 


tors. The  property  has  been  acquired  by  W.  J.  Loring 
and  his  associates.  It  is  equipped  with  a  100-ton  mill, 
finished  late  in  1918.  The  Pacific  Tungsten  Co.  finished 
its  125-ton  mill  late  in  1918  and  did  not  operate  during 
1919.  There  is  little  to  record  in  South  Dakota  or 
Arizona. 

Colorado  Tungsten  Mining 

In  the  Boulder  district,  Colorado,  according  to  Chem- 
ical &  Metallurgical  Enfjineering  of  Sept.  15,  1919, 
all  mills  have  been  shut  down,  the  principal  ones  being 
the  Wolf  Tongue  M.  Co.  at  Nederland,  Vasco  M.  Co. 
(American  Vanadium)  at  Tungsten,  Primes  Chem.  Co. 
at  Lakewood,  Rare  Metals  Co.  at  Rollinsville,  Tungsten 
Products  Co.  at  Boulder  and  the  Red  Sign  Mill  at  Fer- 
berite.  Operators,  large  and  small,  are  waiting  for  a 
high  tariff  to  exclude  cheap  Asiatic  ores.  Little  or  no 
ferberite  is  to  be  had  now  and,  as  many  consumers  re- 
quire this  pure  mineral,  Colorado  producers  expect  a 
decided  premium  over  ruling  prices  to  be  paid  for  their 
ores,  which  will  make  it  possible  to  again  mine  some  of 
the  richer  Boulder  veins.  Ore  is  being  taken  from  the 
Black  Rose  mine  at  Dry  Lake  to  supply  a  sizable  con- 
tract running  over  the  balance  of  1919. 

Foreign  Situation 

The  increased  productivity  of  sources  of  tungsten  ores 
in  the  Orient  is  the  feature  of  the  year.  At  present 
the  Orient  can  place  ores  in  the  principal  markets  at 
prices  probably  lower  than  can  be  done  by  any  other 
tungsten-producing  region.  Well-informed  engineers 
state  that  the  potential  production  of  the  deposits  in  the 
Orient  is  very  great. 

One  authority  states  that  Bolivia  occupies  a  position 
next  to  the  Orient  with  respect  to  low-cost  production. 
The  Iron  and  Coal  Trade  Review  states  that  by  the  end 
of  1919  there  will  be  stocks  of  tungsten  ores  in  Great 
Britain  equal  to  no  less  than  a  two-year  supply,  if  the 
British  government  continues  the  arrangements  by 
which  it  buys  the  empire's  output.  The  Minister  of 
Munitions  terminated  existing  purchase  arrangements 
on  April  20. 

Conditions  in  Bolivia  were  reviewed  by  G.  F.  J.  Preu- 
mont  in  an  article  in  Bull.  173,  I.  M.  M.,  abstracted  in 
The  Journal,  April  5,  1919,  p.  597.  Summarized,  the 
situation  in  respect  to  foreign  producers  is  over-produc- 
tion and  accumulation  of  ore  stocks. 


Vanadium  in  1919 


By  Richard  B.  Moore 

U.  S.   Bureau  of  Mines 


MUCH  the  larger  proportion  of  vanadium  ore 
used  in  the  United  States  has  been  imported 
from  Peru  and  treated  by  the  American 
Vanadium  Co.  During  1919  this  company  sold 
out  to  interests  controlled  by  Charles  M.  Schwab. 
The  plant  of  the  Primes  Chemical  Co.,  at  New- 
mire,  Col.,  which  burned  down,  was  rebuilt  during 
the  year  and  is  again  being  operated.  This  plant  treats 
roscoelite  ore  from  the  surrounding  country,  and  the 
grade  of  this  ore  has  during  the  last  two  or  three  years 
gradually  decreased,  so  that  the  average  of  that  treated 
is  probably  50  per  cent  lower  than  it  was  two  or  three 
years  ago. 


Next  to  the  American  Vanadium  Co.,  the  Primos 
Chemical  Co.  has  in  the  past  produced  considerably 
more  vanadium  than  any  other  organization;  and  the 
burning  of  the  mill  of  the  last-named  company  and  the 
stopping  of  its  production  materially  decreased  the  total 
amount  of  vanadium  produced  during  1919. 

Carnotite  ore  has  supplied  a  considerable  amount  of 
vanadium  as  a  byproduct  in  the  production  of  radium. 
This  vanadium  has  been  of  material  assistance  in  keep- 
ing down  the  production  cost  of  radium.  In  addition  to 
roscoelite  and  carnotite,  small  quantities  of  other  min- 
erals have  been  treated  for  vanadium,  especially  vana- 
dinite,  but  the  production  of  this  mineral  has  been  small. 
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The  grade  of  the  ore  shipped  in  from  Peru  by  the 
American  Vanadium  Co.  has  gradually  been  decreasing, 
as  has  that  treated  by  the  Primes  Chemical  Co.  During 
1919  the  demand  for  vanadium  increased  materially, 
and,  therefore,  with  a  tendency  to  decreasing  production 
and  increasing  demand,  there  was  naturally  an  attempt 
to  try  to  utilize  other  vanadium  minerals  which,  up  to 
the  present,  have  had  little  or  no  commercial  value.  This 
is  particularly  true  of  vanadinite,  or  lead  vanadate,  and 
cuprodescloizite,  which  contains  lead,  copper,  and  vana- 
dium. J.  E.  Conley  has  worked  out  the  metallurgy  of 
both  of  these  minerals.  He  recommends  the  following 
treatment  for  vanadium:' 

The  concentrate  is  fused  with  a  mixture  of  soda  ash, 
caustic  soda  and  coal.  The  lead  is  recovered  in  the  metal- 
lic form,  and  the  slag  which  contains  the  vanadium  is 
leached  with  water  and  filtered.  To  this  is  added  slaked 
lime,  which  precipitates  the  vanadium  as  calcium  vana- 
date; the  molybdenum,  silica,  and  other  contained  ma- 
terials go  into  the  filtrate.  The  crude  calcium  vanadate 
is  then  treated  with  sulphuric  acid,  precipitating  the 
lime  as  calcium  sulphate,  which  is  filtered  off.  The 
acid  vanadium  solution  is  then  boiled,  giving  a  precipi- 
tate of  vanadium  pento.xide.  The  filtrate  from  this, 
carrying  some  vanadium  and  excess  acid,  can  be  used 
over  again  to  re-treat  a  fresh  portion  of  calcium  vana- 
date with  the  addition  of  sulphuric  acid. 


The  treatment  recommended  by  Conley  (Chem  &  Met. 
Eng.,Yo\.20,No.  9,  p.  465)  for  cuprodescloizite  subjects 
the  ore  to  a  preliminary  fusion  with  niter  cake,  followed 
by  a  hot-water  leach,  after  which  the  residue  is  treated 
with  sulphuric  acid.  It  was  found  that  by  treatment 
with  niter  cake,  approximately  two-thirds  of  the  ore 
could  be  recovered  and  the  corresponding  values  ex- 
tracted. The  remaining  values  are  then  extracted  by 
leaching  the  residue  with  one-half  as  much  acid  as  is 
required  in  a  straight  acid  treatment,  which  also  gives 
fair  results.  This  procedure  substitutes  an  amount  of 
niter  cake  worth  about  two-thirds  the  value  of  the  acid 
that  would  be  required  by  a  straight  acid  leach,  and  is 
therefore  more  economical. 

During  the  war  several  attempts  were  made  to  sub- 
stitute molybdenum  for  vanadium  in  some  vanadium 
steels.  A  certain  amount  of  success  was  achieved,  but, 
owing  largely  to  the  disorganization  which  was  caused 
by  the  change  in  practice  in  the  plants  using  the  steels, 
there  has  been  a  tendency  to  eliminate  the  use  of  molyb- 
denum and  go  back  to  the  use  of  vanadium.  The  large 
demand  for  the  material  at  present  is  due  partly  to  the 
fact  that  the  supply  has  been  decreased,  and,  also,  sev- 
eral steel  companies  had  contracts  which  they  found  it 
difficult  to  fill,  which  resulted  in  an  increased  price  for 
the  material  available.  Vanadium  as  ferro  has  sold  as 
high  as  S7.50  per  lb.  for  the  contained  material. 


Uranium  in  1919 

By  Richard  B.  Moore 

U.  S.  Bureau  of  Mines 
Written  exclusively  for  The  Journal 


THE  demand  during  the  war  for  radium,  and, 
therefore,  for  uranium  ore,  was  very  large,  with 
the  result  that  the  production  of  uranium  and 
radium  in  this  country  during  1918  was  more  than 
double  that  of  1916  and  considerably  more  than  that  of 
1917.  Practically  no  pitchblende  was  mined  in  the 
United  States  in  1919,  the  production  of  uranium  min- 
erals being  almost  entirely  confined  to  carnotite  in 
southwestern  Colorado  and  Utah.  The  exception  was 
the  deposit  near  Lusk,  Wyo.,  which  probably  consists 
of  uranophane.  This  deposit,  discovered  in  1918,  but 
which  was  mainly  developed  during  the  last  year, 
represents  the  most  recent  extension  of  the  uranium 
fields  in  the  United  States.  The  deposit  carries  ap- 
preciable quantities  of  copper  and  very  little  vanadium. 
The  ore  is  green,  with  brownish  and  black  splotches. 
The  deposit  is  unique  in  that  the  area  in  which  the 
ore  is  found  is  extremely  limited,  and  at  present 
is  confined  entirely  to  one  mine.  A  number  of  cars 
were  shipped  during  the  last  year,  some  of  the  ore  run- 
ning as  high  as  4  per  cent  U,0,. 

There  have  been  no  appreciable  extensions  of  the 
carnotite-bearing  areas  in  Colorado  and  Utah.  Most  of 
the  properties  are  in  the  hands  of  five  operating  com- 
panies, which  manufacture  their  own  radium;  and  the 
number  of  independent  miners  is  small.  This  is  a  nat- 
ural outcome  of  the  mining  conditions  where  the  small 
miner  cannot  afford  to  keep  his  own  burro  train  or  teams 
for  hauling,  and  is  dependent  on  transportation  by 
others.  As  the  deposits  in  and  around  the  Paradox  Val- 
ley have  been  more  and  more  worked,  there  has  been  a 
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tendency  to  go  northward  into  the  Gateway  district, 
and  the  production  in  this  locality  has  gradually  in- 
creased. Little  has  been  done  in  the  Mclntyre  district 
south  of  the  Paradox,  and  this  district  probably  repre- 
sents at  present  one  of  the  main  reserve  supplies  of 
the  ore. 

Drilling  operations  were  increased  in  1919,  and  two 
companies  make  a  feature  of  this  work.  The  results 
have  been  the  discovery  and  development  of  ore  which 
was  beneath  the  surface,  and  which  probably  would  not 
otherwise  have  been  found.  One  company  is  mining 
at  a  distance  of  75  ft.  below  the  surface,  which  is  a  rec- 
ord for  carnotite  mining. 

Concentration  work  has  been  mainly  carried  out  by 
one  company,  which  uses  a  wet  process  involving  settling 
and  sliming.  It  concentrates  the  major  portion  of  the 
ore  mined  and  ships  the  concentrates.  It  is  difficult  to 
estimate  closely,  at  the  time  of  writing,  the  production 
for  the  year;  but  the  amount  of  ore  mined,  based  on 
the  uranium  oxide  content,  is  undoubtedly  larger  than 
the  production  of  1917  and  probably  smaller  than  that 
of  1918. 

The  main  use  for  uranium  is  in  the  manufacture  of 
uranium  steel.  Uranium  may  be  used  as  a  substitute  for 
tungsten  in  certain  high-speed  steels,  the  claim  being 
made  that  one  part  of  uranium  will  take  the  place  of 
two  or  even  three  parts  of  tungsten.  Uranium  steel  has 
not  yet  been  received  with  universal  favor,  but  appears 
to  be  making  headway.  Sodium  uranate  is  also  used 
in  connection  with  pottery  and  for  giving  yellow  color 
to  glass.  A  fair-sized  industry  has  been  built  up  through 
the  use  of  yellow  uranium  glass  for  automobile  head- 
lights. «i 
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Radium  in  1919 

By  Richard  B.^  Moore 

U.  S.   Burc-.iu  of  Mines 
Written  exclusively  for  The  Journal 

THE  production  of  radium  has,  of  course,  been 
comparable  with  the  production  of  uranium,  owing 
to  the  fact  that  uranium  is  the  mother  of  radium, 
and  the  latter  is,  therefore,  found  only  in  uranium  ores. 
After  the  armi.stice,  the  demand  for  radium  naturally 
decreased  for  a  while,  as  almost  the  whole  output  of  the 
metal  produced  during  the  preceding  year  was  used  for 
war  purposes,  or  at  least  for  purposes  that  had  an 
indirect  war  bearing.  In  addition,  there  was  some  accu- 
mulated material,  which  was  thrown  back  on  the  oper- 
ating companies  after  the  armistice. 

The  demand  for  radium  in  1919,  however,  was  fairly 
good,  partly  owing  to  the  fact  that  during  the  war  the 
larger  part  of  the  radium  held  abroad  was  used  up,  and 
after  the  armistice  there  was  a  tendency  to  at  least 
replenish  some  of  this  material.  No  pitchblende  was 
used  during  1919  for  the  production  of  radium.  A  num- 
ber of  cars  of  uranophane  found  at  Lusk,  Wyo.,  as  de- 
scribed under  "Uranium,"  were,  however,  used  for  the 
purpose  of  extracting  the  radium  content.  The  main 
source  of  supply,  as  in  the  past,  has  been  camotite. 

There  has  been  no  marked  improvement  in  technology 
connected  with  radium  production.  Apparently  the  oper- 
ating companies  are  using  approximately  the  same  meth- 
ods that  they  have  used  in  the  past,  and  improvements 
are  of  a  more  or  less  minor  character. 

It  is  difficult  at  this  time  to  estimate  exactly  the  pro- 
duction of  radiuhi  during  1919,  but  it  will  undoubtedly 
be  larger  than  in  1917  and  smaller  than  in  1918. 

Radium  was  used,  during  the  war,  in  the  form  of 
luminous  paint  on  the  dials  of  most  of  the  instruments 
attached  to  airplanes,  so  that  they  could  be  read  at  night. 
In  addition,  it  had  a  decided  use  for  gun  sights  and  for 
other  military  purposes.  There  has  been  a  strong  de- 
mand for  watches  with  dials  on  which  the  hands  and 
figures  are  marked  with  radium  luminous  paint.  All  of 
this  has  been  a  development  of  the  last  few  years,  but 
there  seems  to  have  been  recently  a  little  progress  in  the 
other  use  of  radium,  namely,  for  therapeutic  purposes. 
Excellent  results  are  being  continually  reported  in  con- 
nection with  cancer  treatment,  and  certain  types  of  can- 
cer which  showed  little  improvement  under  radium  treat- 
ment several  years  ago  now  give  most  encouraging  re- 
sults. There  is  a  growing  tendency  to  use  the  emanation 
in  cancer  treatment  rather  than  the  radium  itself.  This 
is  entirely  for  convenience  rather  than  from  a  differ- 
ence in  the  results  obtained.  The  amount  of  radium  used 
for  therapeutic  purposes  in  this  country  is  slowly  but 
steadily  increasing. 

A  considerable  amount  of  work  has  been  carried  on 
in  connection  with  phosphorescent  zinc  sulphide,  which 
is  the  basis  of  radium  luminous  paint.  Such  paint 
usually  carries  from  one-tenth  to  two-tenths  of  a  milli- 
gram of  radium  element  in  the  form  of  sulphate, 
chloride,  or  bromide  to  one  gram  of  phosphorescent  zino 
sulphide.  The  grade  of  the  zinc  sulphide  is  just  as  im- 
portant, if  not  more  important,  than  the  amount  of 
radium  used,  as  frequently  a  paint  is  found  which  gives 
more  luminosity  than  another  and  yet  may  contain  half 
as  much  radium.  For  conservation  purposes,  therefore, 
it  is  extremely  important  to  study  thoroughly  the  meth- 
ods of  the  manufacture  of  zinc  sulphide  and  the  condi- 
tions under  which  a  satisfactory  product  can  be  obtained. 


At  present  the  manufacture  is  by  no  means  standard- 
ized, as  it  is  frequently  hard  to  duplicate  given  results. 
It  seems  to  be  necessary  to  have  small  quantities  of  cer- 
tain impurities  present,  and,  in  addition,  the  tempera- 
ture at  which  the  sulphide  is  treated  appears  to  have  a 
direct  bearing.  The  operating  companies  are  keeping 
their  methods  secret. 

Mesothorium  was  developed  in  1919  to  a  considerable 
extent  as  a  substitute  for  radium.  Mesothorium  is  a  by- 
product in  the  manufacture  of  thorium  nitrate  from 
monazite  sand,  and  is  being  produced  both  by  the  Wels- 
bach  Co.,  of  Gloucester,  N.  J.,  and  the  Lindsay  Light 
Co.,  of  Chicago.  This  material  gives  out  rays  similar  to 
those  of  radium,  and  can  be  used  advantageously  in 
luminous  paint  as  a  substitute  for  radium.  It  has, 
however,  a  much  shorter  life  than  radium,  lasting 
approximately  five  or  six  years  for  luminous-paint  pur- 
poses. It  must  be  kept  after  manufacture  for  at  least 
a  year  before  it  is  used  in  luminous  paint,  in  order  to  get 
satisfactory  luminosity. 


Arsenic  in  1919 

By  Arthur  E.  Wells 

Assistant   Chief   Metallurgist.   U.    S.    Bureau   of   Mines 
Written  exclusively  for  The  Journal 

DURING  1919,  the  production  of  white  arsenic 
(AS,Oj)  was  mainly  as  a  byproduct  from  smelting 
operations  in  the  West,  the  principal  producers  being 
the  Tacoma  Smelting  Co.,  of  Tacoma,  Wash.;  the  U.  S. 
Smelting  Co.,  of  Midvale,  Utah,  and  the  American 
Smelting  &  Refining  Co.,  of  Denver,  Col.,  and  Perth 
Amboy,  N.  J.  Only  a  small  tonnage  came  from  the 
plants  of  the  Anaconda  Copper  Mining  Co.  The  exact 
tonnage  of  production  from  these  sources  is  not  yet 
available,  but  was  much  less  than  in  1918,  when  every 
eff'ort  was  made  to  obtain  a  maximum  output  to  meet 
war  requirements.  A  small  production  was  obtained 
from  ore  mined  near  Carmel,  N.  Y.,  and  treated  in 
an  arsenic  plant  at  Mamaroneck,  N.  Y.  A  small  pro- 
duction was  also  obtained  from  "  -nine  near  Christian.s- 
burg,  Va. 

It  was  expected  early  in  the  year  that  the  Anaconda 
Copper  Mining  Co.  would  be  producing  a  considerable 
tonnage  from  the  new  Cottrell  installation  which  was 
put  in  operation  to  recover  the  dust  in  fume  from  the 
gases  of  the  smelter.  Under  the  scheme  of  operation 
at  Anaconda,  the  dust  and  fume  in  the  main  Cottrell 
installation  will  be  smelted  in  a  special  reverberatory 
furnace  built  immediately  adjacent  to  the  Cottrell  in- 
stallation. The  copper,  gold,  and  silver  will  be  matted 
and  the  readily  volatile  compounds,  such  as  those  of 
lead  and  arsenic,  will  be  volatilized.  A  series  of  treaters 
immediately  behind  the  smelting  reverberatory  furnace 
will  recover  the  zinc  and  lead  fumes,  together  with  the 
mechanically  carried  dust.  The  gases  will  then  be  cooled 
to  allow  precipitation  of  the  arsenic  fume,  which  will 
be  recovered  in  a  second  series  of  Cottrell  units.  It  is 
anticipated  that  the  second  series  of  Cottrell  units  will 
produce  a  high-grade  arsenical  product,  which  will  re- 
quire little  or  no  further  refining. 

By  far  the  greater  part  of  domestic  white  arsenic 
consumed  in  the  United  States  in  1919  was  used  in  in- 
secticide and  weed  killing  preparations,  the  rest  of  it 
being  employed  in  the  glass  industry,  and  a  small 
quantity  in  the  preparation  of  drugs.  The  price  has 
been  between  9c.  and  lie.  per  lb. 
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The  Molybdenum  Market  in  1919 


BY  CHARLES  HARDY 

Written  exclusively  for  The  Jouma* 


THE  molybdenum  situation  in  1919  is  best  re- 
viewed in  two  sections:  (1)  actual;  (2)  pros- 
pective. The  actual  situation  was  by  no  means 
favorable.  The  war  had  stimulated  the  demand  and 
prices  for  molybdenum  ores  very  considerably.  This 
had,  as  a  natural  consequence,  a  stimulation  of  pro- 
duction. The  production  increased,  however,  ahead 
of  the  research  work,  in  the  use  of  the  metal,  and 
even  before  the  aiTnistice  was  signed  a  downward 
tendency  in  prices  was  noticeable. 

The  bulk  of  our  ore  and  ferromolybdenum  used  to 
find  its  way  to  Europe,  and  when  that  market 
stopped  buying,  supplies  at  the  mines'  warehouses 
began  stacking  up.  The  excess  supply  soon  caused 
a  considerable  di'op  in  prices.  As  a  matter  of  fact, 
the  prices  came  down  from  $2.35  per  lb.  MoSj  to 
75c.  per  lb.  for  the  90  per  cent  concentrate,  and 
forced  sales  at  even  lower  figures,  such  as  40c.,  50c. 
and  "COc.  per  lb.  were  established.  Few  mines  can 
produce  advantageously  at  these  prices.  Gradually 
one  producer  after  another  shut  down. 

Molybdenite,  the  sulphide  ore  of  molybdenum, 
occurs  in  many  parts  of  the  world.  It  has  been  found 
in  Australia,  New  Zealand,  Japan,  Korea,  China, 
Chile,  Peru,  Mexico,  Colombia,  Norway,  Germany, 
Austria,  and  in  other  countries.  But  the  deposits 
are  generally  of  not  sufficient  importance  to  warrant 
exploitation  by  the  erection  of  modem  machinery. 
Hence,  with  the  exception  of  the  United  States  and 
Canada,  and  probably  Norway,  the  bulk  of  the  for- 
eign ore  is  recovered  by  primitive  methods. 

The  importations  into  the  United  States  during 
1919  were  vez-y  limited  in  quantity.  According  to 
the  figures  supplied  to  me  by  the  U.  S.  Geological 
Survey,  the  imports  for  the  first  nine  months  were 
as  follows: 

FERRO-ALLOYS 
Molybdenum   and   Ferromolybdenum 

Pounds 
January        f 

February       4.868 

March  \ 

April  1 

May 97.642 

June  \ 

July  I 

August  ^ 200 

September    ^  

Total    nine    months    102,700 

STEEL  HARDENING  ORES 
Molybdenum 

Pounds 
January        1 

February       ■- _ _,.  92,040 

Mareli  ) 

April  J 

May  ■ 13,161 

June  ' 

July  / 

August  ■ 1,562 

September    I  

Total   nine  months. 106.743 

As  will  be  seen  by  this  table,  the  figures  decreased 
heavily  toward  the  end  of  the  year,  and  I  doubt 
whether  the  imports  during  the  last  three  months, 
■for  which  the  figures  are  not  available  at  this  writ- 
ing, will  add  any  appreciable  tonnage. 


On  account  of  its  being  practically  unsalable  here, 
foreign  importers  have  not  shipped  to  our  market 
in  recent  months.  The  year  1919  ends  with  more 
sellers  than  buyers  of  molybdenum  ores  and  with 
stocks  which  must  be  called  of  fair  volume  for  an 
article  whose  production  is  limited  to  such  a  small 
tonnage.  The  normal  price  at  this  writing  is  75c. 
to  85c.  per  lb.  of  MoS,  for  the  90  per  cent  concen- 
trates. 

The  Prospective  Situation 

Though  1919  has  not  been  a  bright  year  for 
molybdenum,  the  prospects  for  1920  and  for  the 
more  distant  future  are  promising.  The  value  of 
molybdenum  as  a  component  part  of  alloy  steel  has 
been  well  demonstrated  during  the  war,  and  of  late 
English  and  German  research  work  has  established 
its  usefulness  also  as  a  very  valuable  and  efficient 
part  in  tool  and  high-speed  steel.  In  this  country, 
although  as  an  alloy  steel  it  was  becoming  of  more 
and  more  importance,  the  tool-steel  makers  looked 
askance  at  molybdenum,  and  with  few  exceptions 
could  not  be  prevailed  upon  to  use  it. 

According  to  the  latest  infonnation  from  London, 
Professor  John  Oliver  Arnold  has  developed  an  en- 
tirely new  process  for  the  use  of  molybdenum.  Be- 
sides, the  latest  German  papers  ("Die  Metallborse") 
report  that  a  patent  has  been  registered  there  under 
No.  309,175  under  which  high-speed  steel  can  be 
produced  without  the  use  of  tungsten.  No  doubt 
the  necessities  of  the  war,  when  tungsten  was  avail- 
able in  only  limited  amounts,  caused  further  re- 
search in  the  replacement  of  tungsten  by  molyb- 
denum. According  to  the  aforesaid  patent,  a  good 
alloy  for  medium  cutting  efficiency  consists  of  0.5 
to  0.8  per  cent  C;  0.2  to  0.4  per  cent  Mn;  0.2  to  0.4 
per  cent  Si ;  6.0  to  10.0  per  cent  Mo ;  3.0  to  6.0  per 
cent  Cr. 

As  an  alloy  steel,  however,  molybdenum  has  made 
its  widest  strides  during  the  past  two  years,  and 
seems  to  be  firmly  established  as  a  necessary  com- 
ponent part  in  the  best  grades.  Its  main  application 
has  been  found  in  the  aeroplane,  automobile,  truck, 
and  tractor  industry,  and  this  industry  has  spent 
large  sums  in  the  development  of  the  application  of 
molybdenum.  The  Climax  Molybdenum  Co.,  which 
is  the  largest  producer  of  molybdenum,  has  done 
considerable  spade  work  in  making  the  advantages 
of  molybdenum  widely  known  and  is  bringing  out 
just  now  a  book  on  "Molybdenum  Commercial 
Steels,"  which  is  giving  the  results  of  the  study  and 
application  of  molybdenum  in  alloy  steels  in  the  past 
and  present. 

It  will  probably  come  to  many  a  reader  of  this 
article  as  a  sui-prise  that  over  4,000  tons  of  steel 
containing  molybdenum  is  now  consumed  monthly 
in  the  United  States. 
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Molybdenum  in  1919 

By  H.  C.  Morris 

U.    S.    Bureau    of   Mines 
Written  exclusively  for  The  Journal 

THE  general  molybdenum  situation  in  1919  was 
similar  to  that  of  many  of  the  other  so-called  raw 
minerals,  and  was  characterized  by  a  much  curtailed 
demand,  resulting  in  the  lowering  of  prices,  closing 
down  of  mines,  and  general  uncertainty  as  to  the 
future.  There  is  definite  encouragement,  however,  in 
the  fact  that  several  of  the  leading  alloy  steel  makers 
and  users  have  experimented  with  and  developed  several 
grades  of  molybdenum  steel  which  should  be  of  material 
interest  and  benefit  to  aeroplane,  automobile,  trac- 
tor manufacturers,  and  others. 

The  United  States  is  now  the  fortunate  possessor  of 
the  largest  known  molybdenum  deposits  in  the  world. 
Colorado,  New  Mexico,  and  Arizona  are  the  principal 
producing  states;  but  numerous  other  deposits  occur  in 
Montana,  Nevada,  California,  and  elsewhere. 

New  Deposits  of  Molybdenite  Discovered  in  1919 

Notwithstanding  the  unfavorable  outlook,  several  new 
deposits  were  discovered  during  the  year,  and  additional 
development  work  was  carried  out  on  some  of  those 
already  opened  up.  No  new  mills  were  built,  but  at 
least  one  mill  of  importance  was  projected  and  will  be 
built  when  the  situation  warrants. 

The  output  in  1919  amounted  to  several  hundred  tons 
of  high-grade  concentrates.  Owing  to  the  lessened  de- 
mand prices  fell  materially  as  compared  with  those 
obtained  in  1918,  and  some  offerings  were  reported  at 
less  than  75c.  per  lb.  of  contained  MoS,. 

The  uses  of  molybdenum,  and  even  experiments  looking 
to  its  wider  application,  were  restricted  before  the  war, 
owing  to  the  uncertainty  of  adequate  supply  and  to 
high  prices.  The  increased  demand  due  to  the  war 
resulted,  however,  not  only  in  the  discovery  and  develop- 
ment of  relatively  large  deposits  of  ores,  but  also  in 
marked  improvements  in  milling  practice.  The  U.  S. 
Bureau  of  Mines  was  so  successful  in  one  case  in  bene- 
fiting milling  practice  that  it  increased  recovery  from 
15  to  20  per  cent,  with  a  consequent  raise  in  the  grade 
of  the  product  of  about  10  per  cent.  The  Bureau  was 
also  instrumental  in  improving  methods  for  concentrat- 
ing wulfenite  and  in  making  calcium  molybdate  for 
direct  addition  to  steel. 

The  war  demand  for  special  gxades  of  alloy  steel  to 
meet  special  and  exacting  requirements  resulted  in  the 
development  of  new  alloys  of  such  significant  character- 
istics as  to  offer  a  very  promising  field  for  molybdenum. 
This  is  the  most  encouraging  feature  of  the  general 
situation.  Various  steel  alloys,  containing  molybdenum 
with  either  manganese,  chrome,  nickel,  vanadium,  or  a 
combination  of  several  of  them,  have  been  made  and 
tested  theoretically  and  practically  with  most  satisfac- 
tory results.  Previously  reported  difficulties  regarding 
volatilization  have  either  been  overcome  or  proved  not 
to  exist,  and  it  is  now  known  that  molybdenum  can  be 
added  to  steel,  either  in  the  form  of  a  ferro-alloy  or 
as  calcium-molybdate,  both  in  openhearth  and  electric 
furnace  practice,  without  material  loss. 

Metallurgical  Application 

In  the  bath,  ferromolydenum  should  be  added  be- 
for'B  the  metal  becomes  level,  or  a  few  minutes  before 


the  furnace  is  tapped.  It  may  also.be  added  molten  to 
the  steel  as  it  is  tapped  into  the  ladle.  Calcium- 
molybdate  should  be  added  in  the  earlier  stages  of  the 
heat.  In  no  case  should  either  the  ferro  or  the  molyb- 
date be  added  with  the  charge,  because  of  possible 
loss  in  the  furnace  bottoms.  The  method  of  adding 
should  insure  the  molybdenum  carrier  coming  in  direct 
contact  with  the  molted  iron.  In  the  electric  furnace 
the  time  of  addition  is  of  less  importance.  It  is  also 
reported  that  molybdenum  scrap  can  be  remelted  with- 
out e.xcessive  loss. 

One  of  the  most  important  developments  in  the  use 
of  molybdenum  is  that  fractional  percentages  are  suffi- 
cient to  make  material  improvements  in  the  properties 
of  complex  alloy  steels.  High  drawing  temperatu»-es 
and  a  wider  range  of  treatment  temperatures  are  among 
the  most  valuable  characteristics  of  molybdenum  steel. 
This  means  ease  of  manipulation  in  the  commercial 
treatment  and  use  of  the  steels.  For  instance,  the 
addition  of  a  fractional  percentage  of  molybdenum  to 
chrome  not  only  increases  the  elastic  limit  and  tensile 
strength  but  also  the  percentage  of  reduction  of  area 
and  elongation.  That  is,  the  brittleness  is  decreased 
and  the  toughness  increased. 

Molybdenum  of  Advantage  in  Making  Motor  Parts 

Experience  in  making  various  motor  parts  during  tKe 
war  showed  that  the  additional  cost  of  molybdenum 
steel  was  much  more  than  offset  by  the  savings  effected 
in  general  shop  practice;  that  is,  the  comparatively 
high  drawing  temperatures  permissible  eliminated 
straightening  operations,  and  the  speed  and  finish  of  the 
machining  were  materially  improved.  A  wide  quenching 
range,  coupled  with  high  drawing  temperatures,  showed 
comparatively  slight  variations  in  physical  properties, 
and  therefore  allowed  unusual  latitude  in  regulation  and 
inspection,  resulting  in  fewer  rejections,  with  conse- 
quent economy  in  the  cost  of  treatment. 

Molybdenum  increases  the  depth  of  penetration  of 
hardening.  A  chrome-molybdenum  forging,  which  is 
unique  in  its  toughness,  is  reported  to  have  developed 
an  elastic  limit  of  from  70,000  to  100,000  lb.  per  sq.in., 
with  a  reduction  of  area  of  72  per  cent  to  80  per  cent 
for  the  core  of  a  case-hardened  part,  to  about  200,000 
lb.  per  sq.in.,  with  a  reduction  area  of  about  50  per 
cent  in  hardened  gears. 

Varied  Uses  of  Molybdenum 

Steel  with  a  definite  molybdenum  content  is  now  used 
not  only  for  various  parts  of  internal  combustion  en- 
gines, motor  vehicles,  and  tractors,  but  also  is  reported 
to  have  been  developed  into  light  armor  of  such  excep- 
tional qualities  that  it  can  be  formed  to  shape  and  pro- 
duced on  a  quantity  basis.  This  steel  is  particularly 
adapted  for  deep  drawing  and  for  parts  subjected  to 
live  loads. 

Chrome-vanadium-molybdenum  steel  is  said  to  develop 
exceptional  properties  within  an  unusually  wide  tem- 
perature range. 

According  to  Arnold  and  Ibbotson,  of  Sheffield,  tests' 
on  tool  steel  showed  that  less  than  6  per  cent  of  molyb- 
denum resulted  in  a  steel  of  greater  efficiency  than  one 
containing  about  16  per  cent  of  tungsten. 

Summing  up  the  molybdenum  situation  as  a  whole, 
it  is  felt  that  the  outlook  is  decidedly  hopeful,  and  that 
the  assurance  of  sufficient  supplies  at  fair  prices  will 
greatly  increase  the  demand. 
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THE  growth  of  the  domestic  magnesite  industry 
during:  the  past  few  years  may  be  judged  from  the 
fact  that  production  amounted  to  only  3  per  cent 
of  the  American  total  consumption  immediately 
prior  to  the  war,  increasing  to  80  to  90  per  cent  in  the 
last  few  years.  In  1917,  the  total  United  States  produc- 
tion was  317,000  tons  of  crude.  It  fell  to  231.000  tons 
crude  in  1918,  and  a  marked  decrease  for  1919  is  cer- 
tain. Increased  freight  rates,  shortage  of  cars  and  of 
labor,  restricted  building  operations,  particularly  dur- 
ing the  early  part  oi  the  year;  importations  of  mag- 
nesite, chiefly  from  Canada;  the  use  of  dead-burned 
dolomite  or  proprietary  substitutes  with  a  dolomitic 
base,  are  some  of  che  more  direct  factors  for  the  slowing 
up  of  the  industry  during  1919. 

Large  Stocks  on  Hand  at  End  of  War 

When  the  war  ended,  and  well  into  1919,  the  larger 
consumers  had  sufficient  stocks  on  hand  to  meet  do- 
mestic requirements,  and  it  was  supposed  that  such 
stocks  would  last  until  imports  could  come  from  abroad. 
Importations,  however,  have  been  on  limited  scale,  and 
have  been  a  disappointment  to  consumers,  amounting 
to  only  7,884  tons,  valued  at  $215,077,  during  the  first 
nine  months  of  the  year.  American  magnesite  has  had 
to  be  the  chief  dependence,  but  owing  to  unsettled  con- 
ditions, particularly  with  reference  to  tariff  legislation, 
there  has  been  a  tendency  to  order  in  small  quantities, 
and  to  provide  for  only  a  limited  time  ahead,  pending 
more  settled  conditions  in  the  industry  and  the  possi- 
bility of  cheaper  magnesite  from  abroad.  This  has 
made  it  difficult  for  the  producers  to  plan  their  business 
on  an  effective  basis,  and  has  led  to  the  adoption  of 
makeshifts  instead  of  broad  comprehensive  plans  for 
the  future.  These  conditions  have  made  it  hard  for 
consumer  and  producer  as  well.  It  is  obvious,  however, 
that  the  steel  business  would  have  experienced  great 
difficulty  had  not  the  American  magnesite  industry  been 
established  on  a  solid  working  basis,  and  able  to  supply 
part  of  the  demand,  in  spite  of  the  unsettled  conditions. 

Domestic  Industry  Unsettled  in   1919 

The  fact  that  the  consuming  companies  were  well 
stocked  at  the  close  of  the  war  led  to  a  general  curtail- 
ment of  operations  in  the  Washington  and  California 
fields  during  the  first  six  months  of  1919.  During  the 
month  of  July,  conditions  in  the  industry  were  still  un- 
settled. This  was  to  be  expected,  in  view  of  the  pro- 
posed tariff  legislation,  which  it  was  hoped  would  defi- 
nitely settle  the  conditions  under  which  foreign  mag- 
nesite would  enter  the  country.  The  general  revival 
in  the  steel  industry  which  began  during  July  and  in 
the  building  trade,  however,  resulted  in  an  increased 
call  for  magnesite. 

During  the  September  strike  in  the  steel  industry 
the  demand  did  not  slacken,  as  might  have  been  expected, 
for  some  of  the  companies  took  advantage  of  conditions 
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to  reline  their  furnaces  during  their  period  of  enforced 
idleness.  At  about  this  time,  however,  the  shortage 
of  cars  seriously  interrupted  the  shipment  of  magnesite 
from  the  West,  and  this  condition  continued  to  the 
beginning  of  1920.  Business  appears  to  be  promising 
in  all  branches  of  the  refractory  trade,  including  mag- 
nesite, and  there  has  been  a  general  feeling  that  for 
the  next  few  months,  at  least,  the  magnesite  business 
will  be  good,  especially  if  some  of  the  strike  problems 
in  steel,  coal,  and  railroad  industries  are  solved. 

The  Industry  in  the  West 

There  are  only  two  states  in  the  Union  which  pro- 
duce magnesite,  California  and  Washington.  I  made 
a  visit  to  these  fields  about  the  middle  of  1919.  It 
was  found  that  activity  in  the  California  field  from  the 
beginning  of  the  year  up  to  the  first  of  July  probably 
did  not  exceed  more  than  25  per  cent  of  the  previous 
operations.  In  this  state,  where  operating  expenses 
are  high,  and  low  production  costs  depend  on  work  at 
maximum  capacity,  some  of  the  plants  closed  did  not 
expect  to  start  until  conditions  became  more  settled. 
Some  of  the  mines  started  operating  during  the  fall, 
especially  for  the  caustic  grades,  owing  to  the  increased 
activity  in  the  building  industries.  Toward  the  end  of 
1919,  magnesite  mines  were  operating  in  California  on 
both  refractory  and  plastic  materials,  but  the  general 
feeling  was  one  of  hesitation  about  making  increased 
investments  for  more  efficient  operation  until  the  tariff 
question  was  settled. 

In  Washington,  three  companies  have  been  operating, 
namely,  the  American  Mineral  Production  Co.,  the  Val- 
ley Magnesite  Co.,  and  the  Northwest  Magnesite  Co.  The 
last-named  company  has  produced  most  of  the  synthetic 
dead-burned  magnesite  in  Washington,  and  ;ri  fact  in 
the  United  States.  These  companies  all  operated  near 
Chewelah,  Stevens  County,  about  fifty  miles  north  of 
Spokane.  Chewelah,  on  the  Great  Northern  Ry.,  is  the 
principal  shipping  point. 

Shortage  of  Cars  Impedes  Production 

On  the  first  of  May,  the  mine  of  the  Northwest 
Magnesite  Co.  ceased  operating,  after  quiet  conditions 
during  the  spring,  and  on  the  twentieth  of  that  month 
its  calcining  plant  at  Chewelah  was  closed  after  having 
run  through  the  crushed  rock  in  storage.  This  company 
has  now  six  kilns,  five  of  which  are  set  up  and  ready 
to  produce.  They  have  a  production  capacity  of  about 
nine  thousand  tons  monthly.  During  July,  orders  were 
received  in  sufficient  volume  to  justify  resumption  of 
operations  on  a  partial  basis,  and  in  August  the  company 
had  four  kilns  in  operation.  In  the  fall  months,  diffi- 
culty was  experienced  in  making  shipments,  on  account 
of  the  shortage  of  freight  cars,  and  at  the  end  of  Sep- 
tember, 3,000  tons  of  dead-burned  material  were  on  the 
floor,  approximately  one-half  of  the  month's  production, 
for  which  no  cars  were  available.  During  the  month 
of  October,  operations  had  to  be  reduced  to  40  per  cent 
of  capacity,  owing  to  inability  to  secure  cars  to  handle 
the  material. 
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The  American  Mineral  Production  Co.,  situated  near 
Valley,  did  not  operate  it.s  property  during  1919  until 
late  in  the  fall.  Toward  the  end  of  the  year,  as  busi- 
ness increased,  it  sent  some  crude  rock  to  the  plant  of 
the  Northwest  Magnesite  Co.  for  dead-burning,  under 
a  temporary  arrangement,  as  it  was  not  possible  for  it 
to  start  one  of  its  big  kilns  at  Irving,  near  Spokane, 
where  it  had  previously  conducted  calcining  operations. 
The  principal  reason  for  this  was  the  small  size  of  the 
orders  received,  due,  in  turn,  to  the  tendency  to  await 
the  outcome  of  tariff  legislation.  When  it  became  evi- 
dent that  such  legislation  might  be  postponed  indefi- 
nitely, orders  increased,  but  the  car  shortage  interfered 
seriously  during  September  and  October.  During  No- 
vember a  fair  tonnage  went  forward  from  this  company. 

The  Valley  Magnesite  Co.,  which  owns  a  small  quarry  ■ 
about  twelve  miles  west  of  the  town  of  Valley,  calcined 
some  rock  during  the  late  fall  of  1919  in  vertical  kilns. 
It  is  understood  that  this  material  went  East  for  dead- 
burning  in  the  State  of  Ohio. 

Canadian  Magnesite  Industry 

The  Canadian  magnesite  field  is  about  fifty-five  miles 
west  of  Montreal,  Quebec,  on  the  north  side  of  Ottawa 
River.  Three  companies  operated  in  Canada  during 
1919,  the  Scottish  Canadian,  the  International,  and  the 
North  American.  The  first-named  company,  during  the 
war,  operated  a  calcining  plant  at  Hull,  Quebec.  Soon 
after  the  close  of  the  war  it  closed  its  Hull  operation, 
and  in  ihe  summer  of  1919  started  to  build  a  plant,  with 
a  capacity  of  100  tons  of  calcines  daily,  at  its  quarries,  at 
the  terminus  of  its  thirteen-mile  narrow-gage  track 
which  joins  the  Canadian  Pacific  R.R.  at  Magne.site  Sid- 
ing, three  miles  east  of  Grenville.  The  North  American 
Magnesite  Co.  shipped  some  crude  rock  to  Montreal  for 
calc'ning  at  a  local  cement  plant.  It  is  now  erecting  a 
calcining  plant,  with  a  capacity  of  100  tons  of  calcines 
per  day,  at  Calumet,  a  few  miles  west  of  Grenville,  on 
the  Canadian  Pacific  R.R.  The  International  Magnesite 
Co.  calcined  some  rock  to  the  caustic  state,  chiefly  for 
medicinal  purposes. 

On  the  whole,  operations  in  Canada  moved  slowly  in 
1919,  owing  to  the.  general  lack  of  demand  during  the 
first  six  or  eight  months  of  the  year.  The  installations 
referred  to  moved  slowly,  on  account  of  the  uncertain- 
ties with  reference  to  tariff  legislation  in  the  United 
States.  The  Canadian  magnesite  industry  will  be  seri- 
ously affected  if  the  bill  imposing  even  $15  per  ton 
duty  on  imported  calcined  rock  goes  through.  The 
United  States  has  been  the  principal  market  for  Cana- 
dian magnesite,  owing  to  the  closeness  of  the  deposits 
to  the  consuming  centers  in  Pennsylvania  and  the 
Middle  West. 

Tariff  Legislation  on  Magnesite 

The  topic  of  paramount  importance  to  the  domestic 
magnesite  industry  during  the  last  half  of  1919  was 
whether  the  industry  would  receive  protection — in  other 
words,  whether  foreign  magnesite,  which  has  heretofore 
come  chiefly  from  Austria,  is  to  come  in  free  of  duty. 
A  hearing  before  the  Ways  and  Means  Committee  of 
the  House  of  Representatives,  held  on  June  10  and  17, 
to  obtain  facts  in  the  case,  developed  much  information 
of  great  interest  to  producers  and  consumers  alike.  The 
hearing  centered  about  a  bill  (H.  R.  5218) ,  introduced  on 
June  7^  by  Representative  L.  H.  Hadley,  of  Washington, 
which  provided  for  a  tariff  of  ic.  per  lb.  on  magnesite, 


crushed  or  ground;  lie.  on  calcined,  dead-burned,  and 
grain  magnesite;  and  a  25  per  cent  ad  valorem  duty  on 
magnesite  brick.  Heretofore,  calcined  and  crude  mag- 
nesite have  been  imported  duty  free,  and  there  has  been 
a  10  per  cent  ad  valorem  duty  on  magnesite  brick.  Sharp 
differences  of  opinion  developed  during  the  hearing. 
A  second  hearing  was  held  about  the  middle  of  July,  in 
which  points  on  the  quality  and  quantity  of  the  domestic 
magnesite  supply  were  brought  out.  The  reports  of 
these  hearings  are  obtainable  in  print,  and  they  will  not 
be  discussed  here. 

The  bill  was  reported  to  the  House,  with  amendments, 
on  July  29.  As  reported,  it  proposed  a  reduction  in  the 
duties  from  the  original  bill,  namely,  ic.  per  lb.  instead 
of  .?c.  per  lb.  on  crude  ore;  Jc.  per  lb.  instead  of  lie. 
per  lb.  on  calcined,  dead-burned,  and  grain  magnesite, 
and  '.Ic  per  lb.  and  10  per  cent  ad  valorem  on  magnesite 
brick,  instead  of  25  per  cent  ad  valorem. 

General  debate  on  the  magnesite  bill  was  closed  Oct. 
4,  and  later  in  the  month  it  was  disposed  of  so  far  as 
the  House  of  Representatives  is  concerned.  It  is  now 
before  the  Senate  Finance  Committee.  With  the  known 
feeling  of  this  committee  with  respect  to  tariff  legisla- 
tion, in  view  of  the  uncertain  state  of  world  conditions, 
it  is  entirely  problematical  when  this  or  similar  bills 
will  be  taken  up  and  a  final  decision  upon  them  made. 

Uses  of  Magnesite 

There  are  two  varieties  of  magnesite  of  present  com- 
mercial importance,  the  crystalline  and  the  amorphous. 
Both  are  found  in  the  United  States,  the  former  in 
Stevens  Couhty,  Wash.,  and  the  latter  in  many  parts  of 
California.  When  calcined  or  burned,  two  products 
are  formed,  depending  upon  the  degree  of  heat  employed. 
If  o  or  4  per  cent  of  carbon  dioxide  is  left  in  the  calcined 
material,  the  product  is  known  as  caustic,  and  is  used  in 
the  flooring  trade.  If  burned  so  that  only  one-half  of 
1  per  cent  of  carbon  dioxide  is  left,  the  material  is  re- 
ferred to  as  dead-burned.  The  latter  substance  is  un- 
questionably the  best  material  for  lining  openhearth 
steel  furnaces,  and  90  per  cent,  and  possibly  more,  is 
used  for  this  and  other  refractoi-y  purposes,  as  in  elec- 
tric-furnace linings  and  in  copper  and  lead  furnaces. 

The  caustic  product,  containing  a  small  per  cent  of 
carbon  dioxide,  is  mixed  with  various  other  ingredients, 
among  which  are  wood  flour,  cork,  asbestos,  silica,  talc, 
coloring  material,  and  magnesium  chloride,  and  used  in 
the  form  of  Sorel  cement  in  the  plastic  flooring  trade. 
It  sets  quickly,  and  produces  a  satisfactoiy  result.  The 
pure  white  California  material  seems  well  adapted  to 
this  use.  It  IS  estimated  that  about  10  per  cent  of  the 
domestic  consumption  is  used  in  the  flooring  trade.  A 
small  quantity  of  the  finer  or  chemical  grade  is  used  in 
the  chemical  industries,  and  for  Epsom  salts. 

In  connection  with  the  proposed  tariff  legislation  on 
magnesite,  it  was  hroupht  out  that  the  number  of  manu- 
facturers of  flooring  material  in  the  United  States  is  ap- 
proximately 200,  and  that  they  employ  under  normal 
conditions  from  five  thousand  to  ten  thousand  men.  The 
volume  of  business  transacted  amounts  in  value  to  more 
than  $10,000,000  annually.  Because  of  the  unique  char- 
acter of  the  proi'.uct,  together  with  its  suitability  for 
a  great  variety  of  practical  purposes,  the  plastic  floor- 
ing industry  has  every  prospect  of  a  rapid  growth,  not 
only  in  the  United  States  but  in  Europe. 

In  the  producing  end  of  the  magnesite  business  in 
California  and  Washington,  it  is  estimated  that  the  in- 
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dustry,  on  a  fair  working  basis,  say  that  at  the  close 
of  the  war,  would  normally  employ  from  one  thousand 
to  fifteen  hundred  men,  and  that  it  represents  a  total 
investment  of  between  $3,500  000  and  $4,000,000. 

QU.4LITY    OF    THE    DOMESTIC    PRODUCT 

Some  question  has  been  raised  as  to  the  quality  of 
Washington  magnesite,  more  particularly  as  compared 
with  the  Austrian,  for  refractory  purposes.  One  of  the 
most  important  factors  in  the  success  of  Austrian  mag- 
nesite has  been  the  careful  standardization  of  the  fin- 
ished product  attained  by  careful  selection  and  prepara- 
tion of  raw  material,  together  with  skillful  burning, 
whereby  a  uniform  product  has  been  secured.  Uni- 
formity and  close  adherence  to  specifications  have  all 
along  been  important  factors  in  the  success  of  both 
Austrian  and  Grecian  magnesite  in  the  American  mar- 
ket, and  these  facts  are  being  more  and  more  appreci- 
ated by  the  domestic  producers. 

Austrian  magnesite  contains  naturally  a  small  quan- 
tity of  iron  oxide.  This  eauses  it  to  bond  and  set  well 
on  furnace  bottoms,  forming  a  hearth  of  great  density, 
which  is  hardly  affected  by  molten  steel  or  slags.  It  is 
necessary  to  add  a  small  quantity  of  iron  oxide  to  the 
magnesite  produced  in  Washington  and  California,  after 
which  the  two  ingredients  are  thoroughly  mixed  and  the 
iron  oxide  is  further  incorporated  by  fusion  in  the  kilns. 
The  product  from  the  State  of  Washington,  according 
to  one  of  the  leading  refractory  firms,  has  been  substi- 
tuted for  the  Austrian  for  every  purpose  for  which  the 
latter  was  formerly  used  or  sold  in  the  manufacture  of 
steel,  copper,  or  other  metals.  No  conclusive  evidence 
has  appeared  that  it  is  inferior  to  the  foreign.  As  a 
matter  of  fact,  the  testimony  of  some  of  the  largest 
consumers  of  magnesite  is  to  the  effect  that  Washing- 
ton synthetic  dead-burned  magnesite,  as  now  produced, 
is  as  good  as  the  Austrian.  One  firm  reports  that  it 
has  made  brick  exclusively  fiom  the  Washington  mag- 
nesite since  the  middle  of  1918,  and  that  during  this 
period  nearly  sixty  thousand  tons  of  magnesite  in  the 


form  of  dead-burned  grain  and   brick  have   been   used 
and  marketed. 

With  reference  to  the  material  going  into  the  flooring 
industry  in  the  form  of  caustic  magnesite,  the  Bureau 
of  Mines,  at  its  Berkeley  Station,  is  working  in  co- 
operation with  certain  of  the  Western  producers  in  a 
study  of  the  calcination  of  magnesite,  with  a  view  of 
determining  the  most  favorable  conditions  as  to  time 
and  temperature  for  the  production  of  caustic  magnesia 
which  will  yield  the  best  oxychloride  cement.  Incidental 
to  the  study,  it  will  be  necessary  to  investigate  the  vari- 
ous possible  methods  for  judging  the  quality  of  caustic 
magnesite  for  the  production  of  oxychloride  cement.  An 
electrically  heated  rotary  kiln  for  calcining  experiments 
has  been  designed,  and  determinations  made  as  to  the 
rate  at  which  heat  is  taken  up  by  cubes  of  magnesite. 
A  study  is  also  being  made  of  the  properties  of  mag- 
nesium chloride,  magnesium  carbonate,  and  magnesium 
oxide,  w-ith  the  other  substances  which  are  involved  in 
making  oxychloride  cement. 

Though  .the  price  for  magnesite  was  high,  and  the 
demand  was  great  during  the  war,  many  companies  in 
the  eastern  part  of  the  United  States  began  to  turn 
out  the  material  made  by  calcining  ordinary  dolomite 
with  a  small  quantity  of  furnace  dust  or  iron  oxide.  The 
resulting  product,  made  in  different  ways  by  different 
manufacturers,  has  appeared  upon  the  market  under 
various  proprietary  names.  In  certain  districts,  these 
proprietary  compounds  are  largely  replacing  dead- 
burned  dolomite,  and  in  places  are  being  used  on  fur- 
nace bottoms  as  a  substitute  for  grained  magnesite, 
especially  where  this  practice  was  started  during  the 
war.  The  extent  of  the  use  of  these  proprietary  com- 
pounds is  not  known  with  certainty,  but  it  is  well  estab- 
lished that  they  have  become  an  important  competitor 
of  grain  magnesite. 

The  price  of  dead-burned  grained  magnesite  at  Che- 
welah.  Wash.,  the  shipping  point  of  all  of  the  Washing- 
ton material,  varied  from  $30  to  $37.50  per  ton  through- 
out 1919. 


Sodium  Nitrate  in  1919 

By  Donald  F.  Irvin 

Mining:  and   Metallurgical  Engineer,  -A-ntofagasta,   Chile 
Written  <xclu.sivcly  for  Thf  Journal 


DURING  the  course  of  1919,  the  acute  depression 
in  the  Chilean  nitrate  industry,  due  to  an  almost 
complete  cessation  of  sales,  was  the  feature  of 
greatest  importance.  In  October,  1918,  a  large  tonnage 
of  Chilean  nitrate  was  bought  by  the  Allied  govern- 
ments, but  since  that  purchase  no  further  buying  oc- 
curred, except  for  some  small  quantities,  until  the 
month  of  October.  1919.  Purchases  for  explosives 
manufacture  ceased  completely  with  the  armistice,  as 
the  Allies,  and,  in  particular,  the  United  States,  had 
great  stocks  of  nitrate  then  on  hand,  as  well  as  un- 
delivered purchases  lying  in  Chilean  ports.  This  was 
available  for  fertilizing  and  general  industrial  uses. 
and  in  quantities  sufficient  for  many  months,  during 
which  time  the  governmental  control  of  nitrate  im- 
portations played  its  part  in  effecting  its  distribution. 
The  immediate  effect  in  Chile  was  to  shut  down  many 
oficinas,  as  may  be  realized  from  the  accompanying 
table  of  production  and  exportation  of  nitrate  from 
Chile  in   1919. 


A  centralized  organization  of  the  nitrate  industry, 
as  concerns  a  rigid  control  of  production  and  sales, 
has  often  been  desired  in  Chile,  but  never  attained 
in  lasting  form;  so  when  the  pi-esent  crisis  in  nitrate 
began  to  develop,  efforts  to  achieve  this  pooling  arrange- 
ment were  renewed  under  the  spur  of  a  collapsing  mar- 
ket. Negotiations  were  begun  between  the  Chilean 
government  and  the  nitrate  industry  for  this  purpose, 
but  for  several  months  no  agreement  could  be  reached. 
A  strong  contingent  of  Chilean  producers  stood  with 
the  government  in  support  of  a  plan  which  provided 
much  authority  for  the  governmental  representation  in 
the  proposed  commercial  control  of  the  industry,  but 
opposed  to  this  feature  of  the  plan  was  the  greater 
part  of  the  foreign-controlled  nitrate  companies.  A 
pooling  arrangement  was  formed  at  last,  and  its  most 
important  purpose,  apparently,  as  well  as  first  notable 
result,  is  to  provide  for  a  voluntary  restriction  of  out- 
put, with  a  view  to  steadying  prices,  which  have 
dropped  to  a  point  which  is  unsatisfactorily  low. 
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A  corps  of  inspectors,  appointed  by  the  central  or- 
ganization, has  recently  been  busy  in  an  appraisal  of 
the  productive  capacity  of  each  oficina,  and  this  ap- 
praisal will  serve  as  a  basis  for  apportioning  production 
in  case  the  policy  of  restricted  output  is  adopted.  In 
a  word,  the  Chilean  nitrate  industry,  for  the  present, 
at  least,  is  placin;^  its  faith  in  reduction  of  output  to 
maintain  prices,  rather  than  in  any  notable  reduction 
in  operating  costs,  or  any  modification  of  the  e^cport 
tax  on  nitrate.  Such  a  violent  contraction  in  production 
was  bound  to  bring  with  it  a  widespread  lack  of  em- 
ployment, which  began  in  January,  and  still  continued 
in  November,  although  somewhat  relieved  toward  the 
end  of  the  year.  Many  thousands  of  workmen,  with 
their  families,  were  stranded — without  means,  and  lack- 
ing alternative  employment.  Conditions  became  ex- 
tremely acute  in  the  nitrate  ports,  where  thousands 
of  people  were  living  on  charity,  at  public  soup  kitchens, 
known  as  the  "011a  del  Pobre."  A  large  number  were 
given  free  transportation  to  the  agricultural  regions  of 
Southern  Chile,  where  farm  work  offered  some  relief. 
The  industrial  condition  aggravated  social  friction 
of  all  kinds,  displaying  itself  in  strikes  of  workmen 
who  were  still  employed,  strikes  of  tenants  against 
landlords,  and  strikes  in  other  industries.  To  the  same 
causes  is  partly  due  the  outburst  of  enmity  against 
the  Peruvian  laborers  and  residents  in  the  nitrate  dis- 
tricts, which  reached  the  equivalent  of  deportation  in 
many  cases.  The  latter  manifestations  threatened  to 
develop  into  serious  international  complications,  based 
on  the  still  unsettled  dispute  over  Tacna  and  Arica,  but 
for  the  present  it  seems  that  Peru  has  been  content  to 
lodge  her  claims  with  the  League  of  Nations  for  final 
adjudication. 

A  Large  Sale  Aids  Situation 

A  welcome  relief  was  given  to  the  nitrate  world  by 
a  considerable  deal  announced  in  October,  whereby  three 
large  nitrate  houses  took  15,000,000  quintals  of  nitrate, 
at  9s.  per  quintal,  the  nitrate  to  be  delivered  over  a 
period  of  six  months  from  date  of  transaction.  Prior 
to  this,  there  had  been  a  much  smaller  sale  of  nitrate 
by  German  oficinas,  at  a  less  price  than  9s. 

The  transaction  of  October,  being  for  delivery  over 
a  six-months  period,  may  be  considered  equivalent  to 
monthly  sales  of  2,500,000  quintals  during4that  time. 
A  casual  view  of  natters  shows  that  a  production  of 
2,500,000  to  3,000,000  quintals  monthly  (if  maintained) 
cannot  be  met  by  sales  such  as  that  just  noted,  save 
by  a  still  further  accumulation  of  nitrate  stocks  on 
hand,  and  to  reduce  the  excessive  quantity  of  nitrate 
now  held  in  Chile  to  a  figure  of  6,000,000  or  7,000,000 
quintals  (maintaining  production  at  the  present  rate) 
would  require  sales  of  at  least  5,000,000  quintals  monthly 
for  not  less  than  a  year.  If  sales  cannot  be  effected  in 
quantities  which  will  reduce  the  heavy  interest  charges 
involved  in  carrying  the  accumulated  stocks,  the  only 
alternative  is  to  still  further  reduce  pi'oduction;  even 
those  firms  with  ample  reserves  set  aside  for  emergen- 
cies might  hesitate  to  keep  on  immobilizing  their  cap- 
ital in  such  a  way  as  by  continuing  nitrate  manufacture 
with  "no  sales  possible."  Popular  hope  in  Chile  appears 
to  be  that  the  world  at  large  will  somehow  find  means 
to  pay  for  these  great  tonnages  of  nitrate,  in  acceptable 
currency,  and  to  send  enough  shipping  to  transport  it, 
before  conditions  become  insupportable. 

Priced  at  10s.  per  quintal,  the  value  of  the  present 
stock  in  Chile  will  be  approximately  $2,000,000  U.   S. 
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per  million  quintals  in  stock.  The  largest  pre-war  buy- 
ers of  the  greater  part  of  the  Chilean  nitrate  production 
are  those  nations  that  are  now  least  able  to  finance  cash 
purcha.ses  outside  their  own  territory.  Germany,  which 
was  the  greatest  consumer  of  nitrate,  finds  the  mark 
quoted  at  2c.,  United  States  currency,  and  most  of  the 
European  nations  find  foreign  exchange  running  heavily 
against  them.  In  such  cases,  only  those  who  are  in 
great  need  can  consider  cash  purchases  abroad. 

COMPARATIVE     SODIUM     NITRATE     PRODUCTION     STATISTICS 

FOR    1918  AND    1919 

(Data  reduced  to  tons  of  2.000  lb  ) 

Production,  Exportation,    Stock, 
Tons  Tons  Tons 

Year  of    1918  3,158,340       3.218,070  j    |2'j''j,'g' 

January  to  October,  1918  (inclusive) 2.889,030       3.174.330  {     79''3',50 


Oct.  31 
868.000 


J.inuary  to  October,  1919  (inclusive) 1,520,700  585,(90  j   / 

.SODIUM  NITRATE  PRODUCTION  STATISTICS  FOR  1919 

(In  quintals  of  101   4  1b.) 

.Stock  on  Hand 

Month  Production         Exportation  in  Chile 

Januar>' 4.276,498  1.308.951  20.619.547 

February 3.396,211  952.159  23.063.599 

March 3,264.899  963.264  25,365,234 

April 3,067,362  738.786  27.693.810 

May  3.084.390  403.669  30.374,531 

.lune 2.832,165  795,342  32,411.354 

July 2.532,632  450,931  35,230,235 

AuKust     2,376,563  1,236.509  36.370,289 

September 2.619,019  950,111  38.039.197 

October 2,538,468  3,740,247  36,837,418 

November  ( 1st  half) (u)  932,824  Ui) 

(n)  Not  available. 

Production  in  1918,  62,282,564  nuintaLs,  or  5.190,21  3  per  month.   Exportation 
in  1918,  63,460,366  quintals,  or  5,288,364  per  month. 

The  17  per  cent  depreciation  in  the  English  pound 
sterling  represents  a  proportional  drag  on  the  nitrate 
industry,  as  nitrate  sales  are  made  on  a  sterling  basis; 
but  the  concurrent  drop  in  Chilean  currency  from  its 
war-time  rate  of  about  34c.  to  its  present  rate  of  about 
18c.  or  20c.,  United  States  currency,  helps  to  reduce 
operating  costs,  and  offsets  to  some  extent  the  drop  in 
sterling. 

There  seems  reason  to  believe  that,  between  a  scarcity 
of  shipping,  and,  what  is  worse,  a  general  national 
impoverishment  in  Europe,  the  transactions  in  nitrate 
for  European  account  must  be  regarded  as  having 
dwindled  seriously  from  the  ordinary  pre-war  figures, 
which  figures,  in  turn,  were  considerably  less  than  the 
high  productions  reached  during  the  years  of  the  war. 

It  is  natural  that  the  industry  should  now  turn  hope- 
fully to  the  United  States,  as  a  buyer  which  might  make 
up  for  the  shrinking  European  demand.  Prior  to  the 
war,  the  United  States  took  large  quantities  of  nitrate 
from  Chile,  but  the  per-capita  consumption  was  below 
that  of  countries  such  as  Belgium,  for  example. 

The  Competition  of  Synthetic  Nitrate 
At  this  point,  mention  may  be  made  of  the  status  of 
competition  by  synthetic  nitrate  and  similar  products. 
In  general,  confidence  is  expressed  locally  that  the  arti- 
ficial fertilizers  cannot  compete  successfully  with  the 
natural  product,  for  the  reasons  that  have  been  advanced 
in  previous  discussions  of  the  subject;  that  is,  on  the 
points  of  manufacturing  cost;  quality  of  the  substances 
as  fertilizers;  and,  lastly,  the  quantity  available,  should 
prices  and  quality  be  favorable  to  competition.  Just 
how  far  such  belief  may  be  warranted  is  uncertain,  and 
whether  the  belief  is  based  upon  sound  calculations,  as 
information  is  at  hand  which  leads  to  the  conclusion  that 
synthesis  of  nitrogen  compounds  has  not  stopped  en- 
tirely since  the  armistice,  nor  has  the  cost  price  attained 
been  necessarily  prohibitive  to  competition. 

Evidence  accumulates  that  all  of  the  greater  nations 
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that  is  to  say  the  United  States,  Great  Britain,  France, 
Italy,  and  Germany,  have  developed  nitrogen  industries, 
under  the  impulse  of  war,  and  are  doing  all  possible  to 
maintain  these  industries  on  a  peace  basis,  by  produc- 
ing fertilizer  material. 

Cost  of  Production  in  the  United  States 
Recent  dispatches  announce  that  Newton  D.  Baker, 
Secretary  of  War,  has  asked  for  $12,000,000  for  the  con- 
tinuance of  operations  of  United  States  Nitrate 
Plant  No.  2,  better  known  as  the  "Muscle  Shoals"  plant : 
a  very  significant  action. 

The  testimony  given  recently  before  one  of  the  com- 
mittees on  Military  Affairs,  of  Congress,  in  Washing- 
ton, D.  C,  on  operating  costs  attained  in  practice  at  the 
completed  units  of  United  States  Nitrate  Plant  No.  2. 
prior  to  the  armistice,  may  be  accepted  as  authoritative. 
Colonel  Burns,  in  testifying,  gave  the  costs  of  NH,N~0, 
per  unit  of  NH,,  while  they  were  operating  at  only  20 
per  cent  of  the  possible  capacity  of  the  entire  plant,  and 
from  these  figures  he  derived  costs  attainable  when  at 
full  capacity.  The  results  show  $2.45  to  $2.50,  United 
States  currency,  per  unit  of  NH,,  and  Chilean  nitrate, 
at  present  prices,  v/ould  have  a  parallel  cost  of  approxi- 
mately $2.90,  U.  S.,  per  unit  of  NH,. 

Artifictal  Nitrogenous  Fertilizers 
There  are  several  forms  of  artificial  nitrogenous  fer- 
tilizers which  afford  a  choice  to  the  user — and  their 
prices,  all  in  all,  are  closely  governed  by  their  content  of 
nitrogen.  From  European  sources  come  reports  of  great 
activity  in  Germany,  in  the  maintenance  of  production 
of  the  Rhine  Valley  nitrate  plants.  Investigators,  on 
behalf  of  the  British  and  the  American  governments, 
concur  in  estimating  the  capacity  of  these  plants,  in 
fixed  nitrogen,  at  much  more  than  the  equivalent  of  the 
nitrogen  imported  before  the  war,  in  the  form  of  Chilean 
nitrate,  for  use  in  Germany.  Dr.  E.  C.  Worden,  chemi- 
cal chief  of  the  Bureau  of  Aircraft  Production,  in  Wash- 
ington, D.  C,  particularly  mentions  one  huge  "Haber 
Process"  factory  for  production  of  .synthetic  NH,  near 
Oppau,  Germany,  which  was  built  since  the  armistice, 
and  which  he  inspected  personally. 

Major  T.  H.  Sill,  at  the  Philadelphia  meeting  of  the 
American  Chemical  Society,  in  September,  adds  to  the 
above  statements  that  Germany  is  now  producing  more 
ammonium  products  than  before  tha  war,  or  about  650 
tons  daily  of  NH,.  This  corresponds  (in  terms  of 
nitrogen  content,)  to  about  2,000,000  quintals  monthly 
of  Chilean  nitrate.  In  the  Journal  of  Industrial  and 
Engineerinri  Chemisiry  for  June,  1919,  appears  an 
article  by  Charles  L.  Parsons,  who  provides  some  signifi- 
cant data  on  operating  costs  achieved  under  present-day 
conditions,  for  "Haber  Process"  ammonia.  These  figures 
include  net  costs,  plus  20  per  cent  for  maintenance  and 
amortization,  and  show  a  wide  margin  of  profit,  as  com- 
pared with  the  use  of  Chilean  nitrate. 

The  data  cited  by  the  authorities  herein  mentioned 
at  least  carry  the  conviction  that  synthetic  ni- 
trate is  a  real  competitor,  already  on  a  substantial  basis, 
and  the  extent  of  this  competition,  and  its  effect  on 
Chilean  nitrate,  must  be  determined  by  the  developments 
of  the  •commercial  conditions  of  the  world  as  it  is  today. 

Reduction  in  Chilean  Exports 
A  statement  was  recently  issued  by  Sir  Arthur  Gold- 
finch, a  delegate  in  Europe  for  the  Chilean  nitrate  in- 
dustry, in  which  he  says  that  nitrate  exportations  from 
Chile  durin-g  the  fiscal  year  1919-1920  fna^  not  exceed 


30,000,000  quintals,  due  to  the  conditions  as  reviewed 
above.  Such  a  quantity  corresponds  to  2,500,000  quin- 
tals monthly,  or  close  to  the  low  production  attained  dur- 
ing the  course  of  1919. 

To  establish  a  convenient  comparison  of  the  work- 
ing costs  of  the  nitrate  industry,  in  the  familiar  units 
of  the  "U.  S.  dollar  per  ton  handled,"  of  the  mining  in- 
dustr>',  it  may  be  said  that  rather  favorable  working 
costs  will  approximate  $2,  U.  S.,  per  ton  of  raw 
caliche  treated.  After  adding  rail  freight  on  refined 
product  to  the  seacoast,  plus  export  tax,  and  various 
incidental  costs,  the  total  cost,  based  on  the  original  ton 
of  caliche,  and  with  the  nitrate  produced  from  it,  f.o.b. 
ship<in  Chilean  port,  will  aggregate  $3.50  to  $4,  U.  S. 

Well-informed  peisons  connected  with  the  nitrate  in- 
dustry agree  that  wages  of  oficina  laborers  (about  20 
per  cent,  now,  of  the  total  cost  f.o  b.  ship  in  Chileaij 
ports)  are  almost  sure  to  undergo  a  considerable  rise 
before  much  more  lime  elapses,  aside  from  prices  of 
materials. 

Recovery  in  Treating  Caliche 
The  value  of  nitrate  recovered  per  ton  of  caliche 
treated  may  be  put  at  $4  to  $5,  U.  S.,  which  gives  profits 
varying  from  15  to  25  per  cent,  although  no  deduction 
for  amortization  is  included  therein.  It  should  be  noted 
that  a  number  of  the  older  and  more  successful  plants 
have  largely  retired  their  debentures  by  the  profits  ac- 
cumulated in  earlier  and  more  profitable  years  than  1919. 
Some  exceptional  ofieinas  can  do  better  than  the  figures 
just  mentioned ;  a  great  many  cannot  do  so  well. 

From  this  resume  of  conditions  it  may  be  seen  how 
great  a  help  would  be  given  by  a  modified  export  tax,  as 
the  latter  is  the  one  greatest  item  in  cost  of  producing 
nitrate,  or  by  an  increased  extraction  of  nitrate  con- 
tents, if  that  were  not  accompanied  by  proportionately 
large  capital  expense  and  operating  costs. 

During  the  crisis  of  1919,  the  development  of  tech- 
nique has  lagged,  and  little  new  work  has  been  under- 
taken. It  may  be  noted,  however,  that  some  steam- 
shovel  operation  has  been  done  in  Tarapaca  and  Aguas 
Blancas;  the  long-planned  pressure-filter  plants  at  Pa- 
poso  and  Domeyko  had  just  begun  work  at  the  end 
of  the  year;  portable  Jackhamer  plants  have  been  in- 
stalled in  Condell  and  Liha,  and  a  two-stage  slime- 
filter  plant,  using  Oliver  filters,  is  under  erection  at 
Lina,  and  will  be  operating  in  December. 


Ferro-AUcys  in  Great  Britain 

The  fact  that  the  importation  of  ferrotungsten  into 
England  is  prohibited  while  ferro-chrome  is  not  was 
recently  the  subject  of  an  inquiry.  In  answer,  the  Presi- 
dent of  the  British  Board  of  Trade  said  that  both 
ferrotungsten  and  tungsten  powder  had  been  placed 
in  the  schedule  of  products  of  unstable  key  industries, 
of  which  the  importation  was  prohibited  because  of 
their  importance  in  the  manufacture  of  high-speed 
steel,  and  the  fact  that  before  the  war  the  United 
Kingdom  was  entirely  dependent  for  the  supply  of  these 
products  upon  Germany.  It  was  difficult  to  compare 
the  relative  values  of  various  alloys  wath  differing 
applications,  and  though  the  importance  of  ferrochrome 
was  fully  recognized,  the  government  felt  that  the  case 
for  its  special  treatm.crt  was  less  strong  than  that  of 
the  substances  and  articles  whose  importation  had  been 
'  restricted.  The  difficulties  of  British  m.anufacturevs 
were  mainly  due  to  the  existence  of  large  stocks  in  this 
country. — The  Ironmonger,  Dec.  13,  1919. 
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Sulphur,  Pyrites,  and  Sulphuric  Acid  in  1919 


By  Arthur  E.  Wells 
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Written    exclusively    for    Thr    Journal 


THE  termination  of  hostilities  in  November,  1918, 
and  the  iumost  immediate  abrogation  of  war  muni- 
tions contracts,  left  the  large  consumers  of  pyrites 
and  sulphur  with  considerable  reserves  of  raw  material 
and  finished  product  on  hand.  A  considerable  amount 
of  sulphuric  acid  was  also  left  in  the  plants  of  the_ 
large  explosives  manufacturers  and  at  the  Government 
plants.  Thus,  as  the  demand  for  acid  during  the  first 
quarter  of  1913  was  only  about  50  per  cent  of  that  prior 
to  the  signing  of  the  armistice,  there  was  little  activity 
'in  the  pyrites  and  sulphur  situation  duiing  that  period 
until  the  reserve  stocks  were  mostly  absorbed  and  it 
appeared  that  the  price  for  the  sulphur-bearing  raw 
material  and  acid  had  dropped  to  what  was  considered  a 
fair  post-war  price. 

Sulphur 

The  domestic  supply  of  sulphur  was  greatly  increased 
during  the  year  by  the  starting  of  operations  at  the 
property  of  the  Texas  Gulf  Sulphur  Co.,  at  Matagorda 
Bay,  Tex.  Extended  drilling  has  indicated  the  presence 
of  reserves  of  more  than  10,000,000  tons  there.  (See 
Eng.  and  Min.  Jour.  Vol.  107,  No.  13,  March  29,  1919. 
"Operations  and  Properties  of  the  Texas  Gulf  Sulphur 
Co.")  The  first  well  at  Matagorda  came  into  produc- 
tion in  Mai-ch,  1919,  and  since  that  time  several  other 
wells  have  been  started  at  that  property.  Thus,  there 
are  now  three  companies,  the  Union  Sulphur  Co.,  in 
Louisiana;  the  Freeport  Sulphur  Co.,  at  Freeport,  Tex., 
n.nd  the  Texas  Gulf  Sulphur  Co.,  having  an  estimated 
total  capacity  for  production  of  about  7,000  tons  per 
day  and  probably  much  more  in  case  of  an  emergency. 
There  are  now  more  than  1,600,000  tons  of  sulphur  on 
hand  above  ground  and  ready  for  shipment  at  these 
properties. 

Frasch  Process  Patents  Expire 

The  competitive  conditions  in  the  sulphur  industry 
have  changed  greatly  during  and  since  the  war.  The 
original  Frasch  patents,  covering  the  only  known  suc- 
cessful process  for  the  extraction  of  sulphur  from  the 
deposits  on  the  Gulf  Coast  plains,  were  owned  by  the 
Union  Sulphur  Co.,  giving  this  company  a  practical 
monopoly  of  the  sulphur  market  in  this  country.  These 
patents  have  now  expired,  and  later  patents  on  modifica- 
tions of  this  process  have  been  declared  void  by  the 
U.  S.  Circuit  Court  of  Appeals  of  the  Third  Circuit, 
sitting  at  Philadelphia.  The  injunction  suit  of  the 
Union  Sulphur  Co.  vs  the  Freeport  Sulphur  Co.  over 
the  process  was  dismissed. 

Another  noteworthy  development  during  1919  in  the 
sulphur  situation  was  the  starting  of  competition  with 
domestic  and  foreign  pyrites  for  the  sulphuric-acid 
business.  Prior  to  the  war,  the  domestic  producers 
of  sulphur  did  not  attempt  to  compete  with  pyrites  in 
the  sulphuric-acid  industry.  They  were  able  to  realize 
larger  profits  by  maintaining  the  price  of  sulphur  at 
$22  per  ton  f.o.b.  New  York,  and  supplying  the  paper 
and  chemical  trades,  rather  than  by  reducing  the  price 
of  sulphur  to  a  point  where  they  could  obtain  the  sul- 
phuric-acid business.     During  the  war,  the  failure  of 


the  supply  of  Spanish  pyrites  together  with  the  greatly 
increased  demand  for  acid,  caused  many  acid  plants  to 
turn  entirely  to  sulphur  and  forced  all  new  plants  to  be 
equipped  for  burning  sulphur  rather  than  pyrites. 

Advantage  of  Sulphur  vs.  Pyrites 

Many  of  these  plants,  which  have  been  equipped  to 
burn  sulphur,  are  not  now  returning  to  pyrites.  The 
tendency  to  continue  to  burn  sulphur  rather  than  to 
return  to  pyrites  is  found  mostly  in  the  interior  points 
and  in  the  South,  although  it  is  also  found  to  some 
extent  on  the  North  Atlantic  Coast.  Sulphur  has  cer- 
tain advantages  over  pyrites  as  a  raw  material  for  sul- 
phuric-acid making:  it  burns  more  readily  and  re- 
quires less  labor  in  handling,  fc-ives  a  purer  product 
and  a  larger  output  from  any  given  sulphuric-acid  plant. 
This  advantage  is  offset  in  part  by  the  recovery  of  cop- 
per as  byproduct  from  certain  pyrites  and  by  the  utiliza- 
tion of  the  pyrites  cinder,  especially  the  low-phosphorous 
cinder,  in  the  iron  industry. 

Certain  contracts  for  sulphur  have  been  made  this 
>  ear  with  provision  for  basing  the  price  on  differentials 
of  from  three  to  five  cents  per  unit  above  the  price  of 
sulphur  in  pyrites  as  delivered  at  the  acid  plant.  Sul- 
phur is  now  being  sold  at  from  $14  to  $16  per  ton  at 
the  mines.  Some  few  sales  have  been  made  at  lower 
figures.  The  amount  being  sold  in  this  country  and 
Canada  is  about  2,600  to  2,800  tons  per  day,  of  which 
about  1,000  tons  is  sold  to  the  paper  pulp  and  chemical 
industries. 

There  is  little  production  of  sulphur  in  the  Western 
states,  the  Wyoming  output  being  negligible  and  only 
a  small  production  coming  from  the  Nevada  Sulphur 
Co.,  and  the  Cuprite  Sulphur  Mining  Co.,  in  Nevada. 

Domestic  Pyrites 

The  domestic  pyrites  industry,  as  a  v^fhole,  is  not 
flourishing,  and  many  of  the  smaller  operations,  espe- 
cially those  which  were  developed  during  the  war,  have 
either  closed  down  or  are  producing  at  a  much  reduced 
capacity.  It  is  estimated  that  the  total  production  dur- 
ing 1919  will  probably  be  not  more  than  60  per  cent  of 
the  1918  production,  which  was  approximately  460,000 
tons.  This  relative  inactivity  was  due  to  the  small 
demand  and  to  the  low  price  for  pyrites. 

In  Virginia,  the  larger  mines  now  in  operation  are  the 
Sulphur  Mine  of  the  Virginia  Carolina  Chemical  Co., 
the  Aimiiiius  Mine  of  the  Grasselli  Chemical  Co.,  and 
the  mine  of  the  General  Chemical  Co.,  at  Monarat,  near 
Pulaski. 

In  Georgia  and  Alabama,  one  of  the  serious  handicaps 
is  the  fact  that  the  production  is  mainly  finp.  pyrites, 
whereas  the  local  acid  plants  are  equipped  for  lump 
pyrites.  Pyrites  fines  are  being  quoted  at  15c.  per 
unit,  and  sales  have  been  made  at  even  as  low  as  r2c. 
per  unit.  Even  at  these  prices,  the  producers  were 
unable  to  get  sufficient  business  to  keep  their  mills  in 
continuous  operation.  The  Little  Bob,  Chestatee,  and 
Marietta  mines  have  been  operating,  but  at  greatly 
below  capacity. 
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-  At  Pyriton,  Ala.,  the  two  principal  mines,  namely, 
the  National  Pyrite  mine  and  the  mine  of  the  Southern 
Sulphur  Ore  Co.,  are  permanently  closed,  and  the  latter 
dismantled  and  abandoned. 

From  Ducktown,  Tenn.,  lamp  pyrites  is  being  shipped 
by  the  Copper  Pyrites  Corporation. 

In  New  York,  the  St.  Lawrence  Pyrites  Co.  and  the 
New  York  Pyrites  Co.,  are  operating  at  about  normal 
capacity,  shipping  concentrates.  The  new,  modern  and 
well-arranged  mill  of  the  New  York  Pyrites  Co.  was 
put  in  operation  in  October. 

Future  of  American  Pyrites 

The  future  of  the  domestic  pyrites  industry  is  not 
bright,  except  at  certain  favorable  places  and  under 
favorable  conditions  as  to  cost  and  operation.  Amer- 
ican pyrites  producers  can  expect  little  if  any  benefit 
either  from  a  duty  on  sulphur  or  pyrite  ore.  The 
serious  competition  which  domestic  pyrites  producers 
face  is  the  American  sulphur,  not  imported  pyrites. 

• 
Foreign  Pyrites 

The  importation  of  Spanish  pyrites  ore  was  resumed 
during  1919,  and  the  consumption  at  plants  along  the 
Atlantic  seaboaro  was  gradually  approaching  pre-war 
tonnage  for  that  market  when  the  labor  troubles  in 
Spain  retarded  the  mining  and  shipping  of  the  ma- 
terial. According  to  figures  of  the  Bureau  of  Foreign 
and  Domestic  Commerce,  about  114,000  tons  were  im- 
ported during  the  first  six  months  and  235,000  tons 
during  the  first  ten  months  of  the  year.  The  rate  of 
importation  during  the  last  six  months  has  been  about 
32,000  tons  per  month,  which  is  about  45  per  cent  of 
the  1913  rate.  During  the  last  half  of  the  year,  the 
demand  for  Spanish  ore  at  from  14c.  to  17c.  per  unit 
sulphur,  Atlantic  ports,  has  been  greater  than  the 
supply. 

It  is  believed  that  copper-bearing  Spanish  ore  will 
be  able  to  compete  successfully  with  domestic  sulphur 
at  acid  plants  along  the  Atlantic  seaboard.  The  ma- 
terial which  will  be  imported  will  be  largely  that  con- 
taining sufficient  copper  to  allow  of  profitable  extrac- 
tioTi,  so  that  the  sulphur  content  can  be  sold  at  a  low 
price  to  meet  the  price  of  domestic  sulphur. 

Importations  of  Canadian  Ore  Decline 

The  importation  of  Canadian  ore  has  been  greatly 
reduced  below  the  1916  to  1918  rates.  During  the 
first  ten  months,  the  imports  were  about  72,000  tons, 
which  represents  probably  about  95  per  cent  of  the 
total  importation  for  the  year. 

Sulphuric  Acid 

During  the  first  half  of  1919  there  were  large  stocks 
of  sulphuric  acid  on  hand,  both  at  the  consumers' 
plants  and  at  the  plants  of  the  acid  companies.  Ap- 
proximately 100,000  tons  of  this  acid  was  Government 
owned  and  a  considerably  larger  tonnage  of  acid  was 
left  on  hand  at  explosives  plants,  the  distribution  of 
which  was  effected  through  the  Government  in  co-opera- 
tion with  the  acids  section  of  the  Chemical  Alliance. 
Gradually,  these  stocks  were  used  up,  as  most  of  the 
plants  immediately  began  to  curtail  production.  I  made 
a  survey  in  April,  in  co-operation  with  the  chairman 
of  the  acids  section  of  the  Chemical  Alliance,  which 
showed  that  on  the  average  the  industry  in  the  North 


was  operating  at  about  50  per  cent  capacity  aid  in 
the  South  at  about  90  per  cent  capacity. 

During  the  last  several  months  the  production  of 
acid  has  been  not  much  greater  than  the  demand,  and. 
in  fact,  it  has  been  rather  difficult  to  obtain  spot 
acid,  especially  in  the  Middle  West  and  Northern  dis- 
tricts. Although  no  figures  are  available,  it  is  es- 
timated that  the  production  of  acid  for  the  year  1919 
will  be  from  4,500,000  to  5,000,000  tons. 

Practically  all  of  the  plants  which  were  built  by  th? 
Government  or  were  built  solely-  for  the  purpose  of 
manufacturing  munitions  for  the  Government  have 
been  dismantled  o  y^ld.  A  large  amount  of  equipment 
for  the  manufacture  of  contact  acid  has  been  placed 
on  the  market  from  the  Hopewell  plant  of  the  Du  Pont 
company  and  the  Nitro  and  National  Smokeless  Powder 
plants  of  the  U.  S.  Government. 

The  outlook  for  1920  is  bright,  as  many  acid  manu- 
facturers have  contracts  for  the  normal  output  and  are 
even  turning  down  future  business.  It  is  probable 
thrt  the  production  of  sulphuric  acid  in  this  country 
in  the  future  will  never  go  below  5,000,000  tons  per  year, 
basis  50  deg.  Be. 


Camp  Bird,  Ltd. 

Annual  report  of  Camp  Bird,  Ltd.,  for  the  year 
ended  June  30,  1919,  states  that  no  milling  operations 
were  conducted  during  the  year.  The  tunnel  east 
heading  was  advanced  1,931  ft.  during  the  year,  1,717 
ft.  of  which  is  on  the  Camp  Bird  vein,  to  a  tota' 
length  of  2,043  ft.  The  ventilating  raise,  co-ordinate 
1,410,  advanced  on  the  foot  wall,  no  attempt  being 
made  to  define  the  width  of  the  vein.  Scattered 
values  of  little  importance  occur  in  the  first  190  ft., 
from  which  point  to  282  ft.  ore  is  continuous  and 
averages  $25  in  gold  and  silver,  for  a  width  of  2  ft. 

Ore  of  good  value  is  exposed  on  the  hanging  wall 
at  250  ft.  above  the  tunnel  level.  Short  drifts  at  200 
ft.  up  disclose  to  the  east  18  in.  of  ore  of  an  average 
grade  of  $25,  and  to  the  west  the  values  are  less 
regular,  but  at  the  face  there  is  a  6-in.  streak  of 
$35  ore.  Raise  co-ordinate  1,185  east  was  put  up 
in  the  hanging  wall  of  a  large  vein  from  30  ft.  to 
100  ft.,  where  a  crosscut  to  the  foot  wall  revealed 
ore  4  ft.  in  width,  and  for  a  distance  of  6C  ft.  aver- 
ages 3  ft.  wide  and  $30  per  ton  in  value.  This  ore 
where  crosscut  is  4  ft.  wide,  and  samples  $70,  but 
in  driving  east  and  west  declines  in  both  width 
and  value.  The  raise  has  been  extended  31  ft.  above 
this  crosscut  in  ore  4. ft.  in  width,  sampling  $50  per 
ton.  The  two  ore  showings  are  separated  laterally 
by  200  ft.  of  unexplored  territory. 


Cobalt 

The  demand  for  cobalt  in  1919  declined  markedly 
over  the  preceding  year.  The  principal  use  of  the 
metal  is  in  the  patented  alloy  known  as  stellite,  con- 
taining about  80  per  cent  of  cobalt,  which  is  used 
for  high-speed  cutting  tools  and  for  dental  and 
surgical  instruments.  It  is  also  used  in  making  a 
cobalt-tungsten  alloy  steel  for  cutting  tools.  Cobalt 
compounds  are  employed  in  the  manufacture  of  in- 
sect poisons  and  for  coloring  pottery  and  glass.  A 
recent  development  of  interest  is  the  increased  use 
of  cobalt  in  the  form  of  resinate  and  linoleate  as 
driers  for  paints  and  varnishes. 
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OWING  to  its  peculiar  combination  cf  a  fibrous 
structure  with  incombustibility,  asbestos  finds 
many  important  commercial  uses,  and  new  ones 
are  being  discovered.  The  chief  purposes  for  which  as- 
bestos is  used  comprise  fireproof  curtains,  brake-band 
linings,  boiler  and  pipe  coverings,  gaskets  and  pack- 
ings, mill  board,  wall  board,  shingles  and  cement. 
There  are  many  hundreds  of  minor  uses  distributed 
among  a  multitude  of  industries.  Non-inflammable  mail 
bags  for  aerial  mail  service,  and  commutator  brush  fac- 
ings are  two  of  the  most  recent  uses  noted. 

The  United  States  is  peculiarly  situated  with  respect 
to  the  asbestos  industry,  being  the  largest  manufac- 
turer of  asbestos  products  in  the  world,  but  producing 
less  than  1  per  cent  of  its  requirements  of  spinning 
fiber.  As  in  past  years,  the  chief  source  of  supply  is 
the  extensive  field  in  the  Province  of  Quebec,  Canada, 
though  considerable  asbestos  is  now  imported  from 
South  Africa. 

Market  Conditions 

Following  the  armistice,  there  was  a  general  falling 
off  in  demand  for  asbestos  products,  due  to  reaction  and 
consequent  lack  of  activity  in  building  and  manufactur- 
ing industries.  This  condition  improved  to  some  extent 
during  the  early  summer,  but  it  was  not  until  the  latter 
half  of  the  year  that  any  marked  improvement  was  to  be 
noted.  Subsequent  to  August,  there  was  a  general  re- 
sumption of  automobile  manufacture,  with  its  conse- 
quent increased  demand  for  asbestos  brake-band  linings. 
The  building  industries  also  resumed  activity  on  a  con- 
siderable scale,  resulting  in  a  better  market  for  pipe 
coverings,  wall  board,  paper,  and  other  products  into 
the  manufacture  of  which  asbestos  enters.  Part  of  this 
increased  activity  was  no  doubt  due  to  the  general  de- 
mand, with  the  approach  of  winter,  for  insulating 
asbestos. 

Prices 

Prices  of  raw  asbestos  gradually  increased  during 
1919,  though  there  was  a  considerable  decrease  in  im- 
ports. Department  of  Commerce  reports  indicate  an 
importation  of  unmanufactured  asbestos  for  the  first 
nine  months  of  1919  amounting  to  77,152  tons,  valued 
at  $4,812,714,  as  against  94,719  tons,  valued  at 
$4,733,525,  for  the  first  nine  months  of  1918.  These 
figures  show  an  increase  of  $12  per  ton  in  the 
average  cost  of  imported  material. 

The  upward  ti'end  in  prices  is  shown  by  the  fol- 
lowing figures,  which  represent  average  prices  for  Cana- 
dian asbestos  during  September  and  November  of  1919: 

St'ptenilx^r  prict.-     Nnvonibcr  prii'<- 

ptT  ton  portDn 

CrudoNo.  1                                                                    $1500  00  $1575  00 

Crude  No.  2 SiO.OO  875  00 

Mill  fiber  C  (testing  3-8-3-2).                                          425.00  440  00 

R.-M.  (testing  0-2-10-4) 50  00  140  00 

F 22  00  22.00 

Floats 12  00  12  00 

Domestic  Production 

According  to  J.  S.  Diller,  of  the  U.  S.  Geological 
Survey,    domestic    production    fell    from    1,683    short 
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tons  in  1917  to  only  802  short  tons  in  1918,  but  there 
is  the  prospect  of  a  limited  increase  in  production  dur- 
ing 1920.  The  deposits  near  Lander,  Wyo.,  which  gave 
some  promise  of  a  supply  of  spinning  fiber,  produced 
very  little  during  1919.  In  California,  the  Sierra  Asbes- 
tos Co.  supplied  the  John  D.  Hoff  Asbe.stos  Co.,  of  Oak- 
land, with  part  of  its  requirements,  and  the  latter  com- 
pany opened  up  a  new  deposit,  known  as  the  Asbestos 
Hoff  mine,  in  the  Sierra  Nevada  Mountains,  from  which 
shipments  are  expected  about  Jan.  1,  1920. 

In  the  Globe  district  of  Arizona,  production  increased 
somewhat  during  the  latter  part  of  the  year.  The  Ari- 
zona Asbestos  Association  has  operated  a  mill  for  some 
time  on  Ash  Creek,  and  the  American  Ores  &  Asbestos 
Co.  is  now  erecting  a  mill  to  work  the  dumps  of  short 
fiber  on  the  Sierra  Ancha  Mountains.  A  Sierra  Ancha 
property  of  the  American  Ores  &  Asbestos  Co.  has  re- 
cently been  purchased  by  the  Raybestos  company,  of 
Bridgeport,  Conn.  Production  of  anthophyllite  asbestos 
in  Georgia  is  normal.  A  deposit  of  anthophyllite  as- 
bestos in  Maryland  is  being  mined  and  prepared  for  use 
as  a  filter  material  by  the  Powhattan  Mining  Co.,  of 
Baltimore,  Md.  This  project  is  really  an  outgrowth  of 
the  war,  for  formerly  most  filter  asbestos  was  obtained 
from  Italy.  There  is  promise  of  continued  success  of 
the  enterprise  under  peace  conditions. 

The  attention  of  the  Bureau  of  Mines  has  lately 
been  directed  to  an  occurrence  of  chrysotile  asbestos 
near  Great  Falls,  Fairfax  County,  Va.  Numerous  small 
veins  of  cross-fiber  asbestos  occur  in  massive  serpentine, 
but  no  fiber  of  a  length  corresponding  with  Canadian 
crude  has  been  found.  It  has  not  yet  been  demonstrated 
that  the  deposit  is  commercially  important. 

Conditions  in  the  Canadian  Field 

About  fifteen  companies  operated  in  the  Quebec 
field  during  1919.  The  industry  is  active,  as  there  is  a 
strong  market  for  spinning  fiber.  Present  plant  capac- 
ity is  sufficient  for  normal  requirements,  and  the  in- 
dustry could  be  readily  expanded,  as  there  is  evidently 
a  large  reserve  supply  of  asbestos-bearing  rock.  As 
an  indication  of  the  possibility  of  development  in  the 
region,  it  may  be  noted  that  about  a  year  and  a  half 
ago,  the  Martin-Bennett  Asbestos  Mines,  Ltd.,  opened 
up  a.  new  quarry  in  the  Coleraine  district,  about  ten 
miles  from  the  Thetford  mines.  The  rock  runs  almost 
12  per  cent  fiber,  and  daily  production  in  June,  1919, 
was  60  to  80  tons. 

A  recent  development  in  Quebec  is  the  proposed  erec- 
tion of  a  mill  at  Port  Daniel,  about  sixty  miles  west  of 
Gaspe,  Quebec.  The  deposit  has  been  knowni  for  some 
years,  but  has  been  operated  only  for  production  of  No.  2 
crude  fiber.  The  prospective  operators  plan  to  develop 
the  milling  grades,  of  which  there  is  said  to  be  a  great 
quantity,  at  least  2,000,000  tons  of  fiber-bearing  rock 
being  now  in  sight. 

Conditions  in  South  Africa 

The  extensive  deposits  of  asbestos  in  South  Africa 
have  produced  a  considerable  tonnage  of  fiber  for  the 
last  twenty-five  years.     Production  has  been  chiefly  of 
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blue  asbestos  or  crocidolite  from  Cape  Colony,  and 
chiysotile  asbestos  from  the  Transvaal,  Natal,  and 
Rhodesia.  The  "Cape  blue"  asbestos  is  mined  chiefly 
by  the  Cape  Asbestos  Co.,  but  recently  some  other 
companies  have  operated  in  the  northern  section  of 
the  deposit.  Such  companies,  through  lack  of  expe- 
rience, have  turned  out  a  product  less  carefully  graded 
than  that  of  the  Cape  Asbestos  Co.,  and  have  thus 
tended  to  lower  the  standard  of  blue  asbestos. 

An  important  feature  of  the  industry  is  the  recent 
production  of  "amosite,"  a  ferrous  amphibole  with  or 
without  soda,  and  somewhat  similar  to  crocidolite, 
though  its  color  is  ash  gray  to  pale  brown.  A  notable 
characteristic  of  the  material  is  its  fiber  length,  which 
reaches  a  maximum  of  eleven  inches.  The  product  from 
one  deposit  averages  six  inches  in  length,  and  is  said  to 
be  of  good  spinning  quality.  "Amosite"  occurs  over  an 
area  sixty  miles  in  length  and  three  miles  wide  along 
the  Olifants  River,  in  the  Transvaal.  It  was  discovered 
in  1907,  and  commercial  production  began  about  1916. 
The  supply  is  evidently  great,  and  an  increasing  market 
for  the  fiber  is  to  be  expected. 

A  serious  falling  off  in  production  of  asbestos  in 
Rhodesia  was  noted  during  1918,  the  total  being  8,574 
tons.  A  production  of  only  2,940  tons  during  the  first 
five  months  of  1919  indicates  that  production  for  that 
vear  will  be  considerably  below  norma',  though  a  pro- 
duction of  934  tons  for  the  month  of  September  points 
to  a  partial  recovery. 

An  interesting  development  in  the  asbestos  situation 
in  South  Africa  is  the  establishment  of  local  factories 
at  Cape  Town,  Durban,  Johannesburg,  and  Dundee  for 
the  manufacture  of  asbestos  products,  such  as  roofing 
tiles,  flooring,  and  boiler  lagging. 

A  feature  of  great  importance  in  the  asbestos  situa- 
tion is  the  material  increase  in  imports  of  South  African 
asbestos  into  the  United  States.  For  the  last  five  years 
approximate  figures  are  as  follows:  1914,  none;  191-5, 
none;  1916,  100  tons;  1917,  over  1,600  tons;  1918,  over 
4,000  tons.  These  figures  are  significant,  in  view  of  the 
fact  that  practically  the  total  importation  from  South 
Africa  is  of  crude  fiber,  whereas  the  bulk  of  Cana- 
dian importation  is  mill  stock,  Canadian  crude  totaling 
about  5,000  tons  per  year.  It  is  evident,  therefore,  that 
South  Africa  is  at  the  present  time  Canada's  most  keen 
competitor. 

Conditions  in  Russia 

Though  the  Russian  deposits  of  asbestos  may  be  re- 
garded as  second  only  to  those  of  Canada  in  impor- 
tance, the  continued  chaotic  conditions  have  practically 
cut  off  supplies  from  world  markets.  Evidently  Russian 
asbestos  has  constituted  a  small  part  of  the  1919  produc- 
tion, and  there  is  no  immediate  prospect  of  any  con- 
siderable activity.  Even  under  possible  improved  con- 
ditions and  resumption  of  the  industry,  there  is  little 
probability  of  unmanufactured  fiber  reaching  America, 
for  it  will  be  absorbed  by  European  countries  now  so 
much  in  need  of  raw  materials.  Development  of  the  de- 
posits and  utilization  of  the  bulk  of  the  production  by 
Germany  is  to  be  expected. 

Producers'  Problems 

As  so  great  a  proportion  of  the  United  States  re- 
quirements are  imported,  the  problems  of  raw  material 
production  are  chiefly  foreign  rather  than  domestic, 
but  as  the  United  States  is  so  dependent  on  outside 
sources,  the  problems  of  the  Canadian,  South  African, 


or  other  foreign  producers  are  of  vital  importance  to 
every  manufacturer  of  asbestos  products. 

One  of  the  important  problems  confronting  Canadian 
producers  is  the  profitable  disposal  of  low-grade  ma- 
terials. In  the  normal  process  of  mining,  spinning  fiber 
represents  a  small  proportion  of  the  entire  output. 
There  is  a  constant  and  keen  demand  for  spinning  fiber, 
though  the  market  for  the  lower  grades  of  mill  stock  is 
somewhat  sluggish.  In  the  endeavor  to  supply  the  de- 
mands for  the  high-grade  profitable  material,  there  is  a 
tendency,  therefore,  constantly  to  increase  stocks  of  low- 
grade  materials  that  are  produced  at  the  same  time. 
Thus  the  stock  houses  are  gradually  filled  up  with  low- 
grade  products  that  are  difficult  to  market. 

For  the  lowest  grade  of  asbestos  in  the  Quebec  dis- 
trict, there  is  an  uncertain  and  fluctuating  market,  and 
at  present  it  is  largely  discarded  as  waste.  Obviously, 
the  most  ready  solution  of  this  problem  would  be  the 
development  of  new  and  more  extended  uses  for  low- 
grade  fiber.  The  attention  of  manufacturers  is  directed 
to  this  question,  for  its  solution  would  be  mutually 
fseneficial  to  producers  and  consumers.  The  producer's 
operations  would  thereby  be  better  balanced  and  thus 
more  economical.  He  could  dispose  of  his  products  at 
lower  prices,  and  would  be  in  a  better  position  to  in- 
crease his  production  of  high-grade  fiber,  now  so  greatly 
in  demand. 

The  South  African  producer's  problem  is  one  in 
which  the  manufacturer  can  render  little  assistance,  for 
it  is  chiefly  a  matter  of  transportation.  His  activities 
are  centered  on  deposits  of  spinning  fiber  only,  for,  on 
account  of  transportation  expense,  it  is  practically  im- 
possible to  dispose  of  low-grade  materials  except  for 
local  uses. 

South  Dakota  Metal  Mining  in  1919 
Preliminary  estimates,  made  by  Charles  W.  Hen- 
derson, of  the  U.  S.  Geological  Survey,  indicate  that 
gold  mines  in  South  Dakota  produced  $5,391,000  in 
1919,  as  compared  with  $6,565,337  in  1918,  and 
114,000  oz.  of  silver,  as  compared  with  159,202  oz. 
in  1918.  The  ores  shipped  to  smelters  contained  only 
nominal  quantities  of  lead  and  copper. 

At  the  end  of  1918  the  Homestake  mines  and  mills 
were  operated  at  only  77  per  cent  of  capacity.  Short- 
age of  labor  continued  during  the  year  1919,  but 
production  began  to  increase  in  April.  Production 
Continued  steadily  until  Sept.  25,  when  a  fire  was 
discovered  on  the  800-ft.  level.  Later  this  fire  reached 
the  700-ft.  level,  and  it  was  found  necessary  to  flood 
the  mine  to  the   600-ft.   level. 

While  the  mine  was  flooded,  during  October  and 
November,  the  operations  at  the  mines  and  mill  were 
necessarily  curtailed,  but  they  were  resumed  Dec. 
1.  The  Mogul  mill  was  closed  during  the  latter 
part  of  the  year,  and  the  Trojan  mil'  was  the  only 
one  that  was  operated  without  interruption.  These 
three  companies  were  the  onlv  large  operators  in 
1919. 


Metal  Mining  in  Texas  in  1919 

According  to  Charles  \V.  Henderson,  of  the  U.  S. 
Geological  Survey,  Department  of  the  Interior,  the 
Presidio  mine,  at  Shafter,  Texas,  was  in  continuous 
operation  during  the  year  1919.  Small  shipments  of 
copper,  lead,  and  zinc  ores  were  made  from  the  Van 
Horn   and   Sierra   Blanca    districts. 
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TO  APPRECIATE  properly  the  demoralized  condi- 
tion of  the  graphite  industry  in  1919  it  is  neces- 
sary to  review  the  situation  for  a  period  covering 
the  last  five  years.  Until  the  outbreak  of  the  Great 
War  there  were  a  few  countries  where  the  mining  and 
refining  of  graphite  were  on  a  stable  basis  and  other 
regions  where  the  industry  was  more  or  less  precarious. 
Ceylon  was  the  one  country  that  overshadowed  all  others 
in  importance,  as  it  furni.shed  the  bulk  of  the  high-grade 
material  used  mainly  for  crucibles  and  for  lubricants. 
Smaller  amounts  of  flake  graphite  used  in  the  manufac- 
ture of  lubricants,  and  to  a  limited  extent  for  crucibles, 
were  obtained  from  the  United  States,  Canada,  Ger- 
many, Korea,  and  other  countries.  Madagascar  was 
just  becoming  an  important  producer  of  the  flake  vari- 
ety. Amorphous  graphite,  used  principally  for  foundry 
facings,  lead  pencils,  and  paints,  was  obtained  from 
Korea,  Mexico,  Austria,  the  United  States,  Italy,  and  a 
few  other  countries. 

War  DEiMAND  for  Graphite  Crucibles 

When  the  European  countries  went  to  war  there  was 
at  once  urgent  need  for  large  quantities  of  crucible  steel 
and  brass,  and  consequently  an  unprecedented  demand 
for  graphite  crucibles.  England  placed  an  embargo  on 
the  Ceylon  graphite,  and  France  soon  followed  with  a 
similar  one  on  the  Madagascar  product,  for  the  purpose 
of  insuring  adequate  supplies  for  their  own  needs  and 
to  prevent  any  of  the  material  from  falling  into  the 
hands  of  the  enemy  countries,  in  all  of  which  supplies 
of  good  crucible  graphite  were  lacking.  Although  these 
embargoes  were  later  modified,  to  permit  some  of  the 
neutral  countries,  where  ordnance  orders  of  the  Allies 
had  been  placed,  to  receive  limited  amounts,  general  ap- 
prehension was  felt  in  regard  to  the  supply  of  crucible 
graphite. 

The  submarine  peril  also  caused  alarm,  as  the  danger 
of  having  the  supplies  from  far  distant  countries  cut 
off  was  realized  as  a  possibility.  The  result  was  that 
not  only  Ceylon  and  Madagascar  increased  their  produc- 
tion as  much  as  possible,  but  every  other  country  did 
the  same,  and  especially  those  sections  where  orders 
requiring  crucible  steel  and  brass  had  been  placed.  The 
incteased  demand  and  high  transportation  charges,  re- 
sulting in  the  highest  prices  ever  obtained  for  graphite, 
stimulated  production  to  an  unusual  degree. 

The  Development  in  Alabama 

Nowhere  was  this  stimulus  felt  more  than  in  the 
United  States,  where  ordnance  manufacture  assumed 
unexpected  proportions.  The  graphite  industry  of  New 
York,  Pennsylvania,  and  Canada  in  the  past  had  suffered 
through  the  collapse  of  unwise  boom.s,  so  that  these 
sections  did  not  respond  quickly  to  the  increased  de- 
mands and  the  higher  prices,  although  they,  too,  experi- 
enced renewed  activity.  In  Alabama,  where  in  pre-war 
time  only  three  companies  were  operating,  there  was 
remarkable  development,  so  that  in  October,  1918,  there 
were  thirty-nine  plants,  of  which  thirty-five  had  com- 
pleted the  erection  of  mills  and  the  others  had  .ills  in 
process  of  construction.    Central  Texas  also  e:^perienced 


a  boom,  and  three  elaborate  plants  were  erected  there. 
At  a  recent  Congressional  hearing  the  statement  was 
made  that  during  the  war  the  number  of  graphite  plants 
in  the  United  States  had  increased  from  six  to  fifty- 
three  and  the  amount  of  invested  capital  from  §300,000 
to  $6,000,000.  Actually,  there  were  more  than  six  equip- 
ped plants  at  the  beginning  of  the  war,  and  their  total 
cost  exceeded  $300,000,  although  their  value  was  per- 
haps not  much  greater  than  the  sum  mentioned.  In 
Alabama  the  invested  capital  increased  from  approxi- 
mately $150,000  to  about  $3,500,000. 

Graphite  Imports  Limited 

For  a  time  there  was  a  great  demand  for  domestic 
flake  on  the  part  of  the  crucible  manufacturers,  some  of 
whom  went  on  record  as  stating  that  the  American  flake 
graphite  might  bo  used  in  whole  or  in  large  part  as  a 
substitute  for  the  Ceylon  product.  In  March,  1918,  the 
War  Trade  Board  decided  to  limit  the  amount  of  im- 
ported graphite,  and  in  the  following  August  the  War 
Industries  Board  ruled  that  only  those  crucible  manufac- 
turers who  used  at  least  20  per  cent  of  American  flake 
would  be  peimitted  to  import  foreign  material.  The 
purposes  were  to  conserve  ships  needed  for  other  uses 
and  also  to  aid  the  domestic  producers.  Notwithstand- 
ing this  Government  assistance,  the  demand  for  do- 
mestic flake  decreased  during  the  summer  of  1918,  and 
the  market  prices  fell,  even  though  the  cost  of  produc- 
tion was  materially  increased.  At  the  signing  of  the 
armistice  many  of  the  domestic  graphite  plants  were 
idle. 

The  closing  months  of  1918  showed  almost  complete 
stagnation  of  the  graphite  industry  all  over  the  world. 
The  users  of  crucibles  canceled  many  of  their  orders, 
the  crucible  manufacturers  found  little  demand  for 
their  products,  and  sales  of  graphite,  except  in  those 
cases  where  contracts  were  still  in  force,  were  of  little 
consequence.  Some  companies  continued  to  operate 
their  mines  and  mills  in  the  belief  that  the  Government 
would  continue  to  compel  the  crucible  manufacturers 
to  use  20  per  cent  of  domestic  flake  in  their  mixture,  at 
least  until  June  30,  1919,  as  announced  in  a  ruling  on 
Nov.  7,  1918.  They  were  therefore  greatly  disappointed 
v/hen  all  restrictions  were  removed  on  Jan.  16,  1919. 
The  result  of  this  announcement  was  the  closing  of 
many  more  plants,  so  that  the  production  of  American 
graphite  since  February,  1919,  is  of  little  consequence. 

Ceylon  Product  Still  Preferred 
for  Crucible  Making 

How  large  a  stock  of  Ceylon  graphite  has  accumulated 
abroad  is  not  known,  as  reports  disagree.  It  is  certain, 
however,  that  it  is  considerable  and  enough  entirely  to 
satisfy  for  some  time  the  needs  of  the  crucible  manufac- 
turers, most  of  whom,  and  especially  those  of  the  United 
States,  still  m-iintain  that  they  can  produce  better  ar- 
ticles by  using  the  Ceylon  graphite  alone.  Reports  from 
abroad  indicate  that  the  English  and  French  crucible 
manufacturers  during  the  war  used  the  flake  graphite 
from  Madagascar  almost  exclusively,  a  variety  similar 
to  the  flake  of  the  United  States  and  Canada,  so  that 
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the  decided  preference  of  American  manufacturers  for 
Ceylon  graphite  exclusively  is  somewhat  difficult  to 
understand. 

Graphite  Excluded  in  War-Minerals  Relief  Bill 

With  the  collapse  of  the  graphite  industry  due  to  the 
signing  of  the  armistice,  many  of  the  graphite  producers 
of  the  United  States  sought  aid  in  the  War-Minerals 
Relief  Bill,  but  when  it  was  finally  passed  it  included 
only  manganese,  pyrite,  chromite,  and  tungsten.  Ef- 
forts were  then  made  to  secure  a  duty  on  the  imports 
of  foreign  graphite,  and  a  bill  is  now  pending  in  Con- 
gress to  that  effect.  It  provides  for  a  duty  (1)  of  Ic. 
per  lb.  for  crude  ore  of  less  than  50  per  cent  graphitic 
carbon  and  2c.  per  lb.  for  higher-grade  ore;  (2)  of 
3c.  per  lb.  for  lump  or  chip  graphite  exceeding  i-in. 
size;  (3)  of  6c.  per  lb.  for  flake  and  crude  concentrates 
less  than  i-in.  size;  and  (4)  of  5c.  per  lb.  for  all  other 
graphite  in  raw  or  manufactured  form. 

At  a  hearing  on  this  bill  on  Sept.  26  and  27,  1919, 
arguments  were  offered  in  support  of  the  measure  by 
the  graphite  producers  of  Alabama,  Texas,  and  Pennsyl- 
vania, and  opposed  by  the  graphite  importers  and  the 
manufacturers  of  graphite  articles.  The  producers  claim 
that  without  the  protection  afforded  by  this  bill  it  will 
be  impossible  for  them  to  continue  in  competition  with 
the  Madagascar  operators,  who  have  cheaper  working 
conditions.  They  claim  that  the  actual  cost  of  produc- 
tion is  from  6c.  to  9c.  per  lb.  (somewhat  less  in  a  few 
favorably  situated  plants)  for  approximately  the  same 
grade  of  material  that  can  be  purchased  in  Madagascar 
f.o.b.  for  5c.  per  lb.  Further,  the  producers  claim  that 
they  are  entitled  to  protection  because  of  the  encourage- 
ment given  them  during  the  war  by  Government  officials 
to  invest  their  money  in  the  grapnite  business  as  a 
patriotic  measure  in  order  to  assure  an  adequate  supply 
of  this  necessary  war  mineral. 

The  manufacturers  base  their  opposition  to  the  bill 
on  the  increase  of  cost  of  the  graphite  crucibles  result- 
ing from  the  import  duties  and  claim  that  it  will  en- 
danger their  business  and  possibly  destroy  the  crucible 
industry  in  this  country,  which,  in  turn,  would  be  dis- 
astrous to  the  graphite  producers.  They  claim  that 
they  could  not  compete  with  the  foreign  manufacturers 
and  also  that  any  increase  in  the  cost  of  graphite  cru- 
cibles will  hasten  the  substitution  of  electric  steel  for 
crucible  steel  and  also  cause  the  abandonment  of  graph- 
ite crucibles  in  the  brass  industry. 

The  outlook  for  the  flake  graphite  industry  of  the 
United  States  is  not  encouraging  at  this  time.  Most 
of  the  money  that  has  been  made  has  been  derived  from 
the  high-grade  material  used  for  crucibles,  and  in  all 
probability  the  demand  for  graphite  crucibles  in  the 
steel  and  brass  industries  will  continue  to  decrease.  To 
partly  offset  this  decrease,  however,  there  is  an  increas- 
ing demand  for  graphite  crucibles  for  the  melting  of 
aluminum. 

Prices 

There  were  so  few  sales  of  graphite  during  1919  that 
it  is  difficult  to  determine  the  average  prices.  For  do- 
mestic flake  containing  from  85  to  93  per  cent  gi-aphitic 
carbon,  the  prices  have  ranged  from  6c.  to  lie.  per  lb., 
with  a  probable  average  of  about  9c.  The  lowest  prices 
represent  forced  sales  at  a  sacrifice.  Prime  lump  Ceylon 
graphite  sold  in  New  York  for  13c.  to  14c.  per  lb.  during 
the  early  part  of  the  year  and  slightly  more  toward  the 
closing  months,  due  largely  to  the  increase  in  value  of 


the  rupee  in  foreign  exchange.  Madagascar  flake  sold 
in  New  York  for  6c.  to  8c.  per  lb.  As  in  former  years, 
there  were  wide  variations  in  the  prices  of  the  amor- 
phous and  lower-grade  cry.stalline  varieties,  depending 
upon  the  character  and  purity. 

United  States  Production,  1919 

Production  of  crystalline  graphite  during  1919  was 
carried  on  in  Alabama,  New  York,  Pennsylvania,  Texas, 
Montana,  North  Carolina,  and  California,  with  pros- 
pecting and  slight  developments  in  Virginia  and  New 
Jersey.  Rhode  Island  produced  amorphous  graphite  for 
foundry  facings,  as  in  former  years. 

Most  of  the  graphite  mills  in  Alabama  were  idle 
throughout  the  year.  In  some  considerable  repairing 
was  done.  Seven  mills  were  reported  in  operation  in 
November. 

T.  D.  Just  was  the  only  producer  in  the  Pennsylvania 
district  who  continued  to  operate  throughout  the  year. 
The  Graphite  Products  Co.,  at  Byers,  one  of  the  most 
stable  companies  in  the  state,  closed  early  in  the  year. 
After  getting  the  new  mill,  equipped  with  the  Huff  elec- 
trostatic machines,  in  working  order,  the  Crucible  Flake 
Graphite  Co.  was  obliged  to  close  down. 

D.  H.  Newland  reports  the  following  for  New  York: 
"The  American  mine,  at  Graphite,  was  the  only  one  that 
worked  continuously  during  1919.  Hooper  Brothers,  at 
Whitehall,  ran  their  refining  mill  but  closed  their  mine. 
A  little  prospecting  was  done  south  of  Keesville,  Clinton 
County,  and  the  Flake  Graphite  Co.,  west  of  Saratoga 
Springs,  did  some  experimental  work." 

The  Texas  Companies  produced  little  graphite,  al- 
though one  of  them  has  continued  to  invest  more  money 
in  mill  equipment.  The  Dillon,  Montana,  deposit  of 
crystalline  graphite,  similar  to  the  Ceylon  product,  was 
worked  for  only  a  short  time. 

There  was  little  graphite  production  in  Canada  dur- 
ing 1919.  The  Consolidated  Graphite  Co.  was  the 
principal  producer. 

The  Ceylon  Graphite  Industry  in   1919 

The  graphite  industry  of  Ceylon  was  dull  throughout 
the  year.  The  normal  capacity  of  the  mines  is  about 
2,500  tons  a  month,  but  during  1918  the  average  was 
about  1.000  tons,  and  it  was  still  lass  in  1919.  As  most 
of  the  operators  are  men  of  small  means,  they  are  not 
able  to  continue  working  when  there  are  few  sales,  and 
consequently  the  accumulation  is  not  as  large  as  might 
be  expected. 

Since  1917  there  has  been  little  graphite  mining  in 
Madagascar,  on  account  of  the  large  quantity  in  storage 
in  Marseille  and  also  in  the  island  awaiting  shipment. 
The  total  output  for  1919  will  probably  not  exceed  6,000 
tons.  The  graphite  producers  are  attempting  to  im- 
prove the  quality  of  thei.'  graphite  concentrates,  and 
statements  are  made  that  some  of  them  are  now  able 
to  supply  material  analyzing  from  93  to  95  per  cent 
graphitic  carbon.  Some  material  was  shipped  to  New 
York  during  the  year. 

Reports  from  Bavaria  indicate  that  the  Bavarian  in- 
dustry is  in  a  more  serious  condition  even  than  that  of 
the  United  States.  It  is  feared  by  the  producers  that 
it  will  be  impossible  to  continue  working  the  mines  in 
competition  with  the  graphite  from  Madagascar  and 
Ceylon.  At  the  present  time  there  is  practically  no 
market  for  the  material,  because  of  the  lessening  de- 
mands for  graphite  crucibles. 
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Graphite  Industry  in  Alabama  in  1919 


By  William  F.  Prouty 

Al.ibnma    G<'ologkal   Survey 
Written    c-xrlusivcly    foi-    Thi     Journal 


THE  demand  for  Alabama  flake  graphic  gradually 
increased  during  most  of  1918.  This  increase  was 
due  to  the  partial  embargo  against  foreign  graph- 
ite, declared  early  in  the  year,  and  to  the  Government 
requirement,  in  August,  of  a  20  per  cent  admixture  of 
domestic  flake  in  the  manufacture  of  crucibles.  The 
depression  in  the  graphite  market  after  the  signing  of 
the  armistice  was  relieved  in  part  by  the  announcement 
of  the  War  Trade  Board,  in  the  latter  part  of  1918, 
that  the  import  restrictions  on  graphite  would  be  main- 
tained until  June,  1919. 

It  was  the  hope  of  the  Alabama  producers  that  the 
embargo  would  be  further  maintained  and  finally  lifted 
gradually,  so  that  the  market  would  not  be  flooded  with 
accumulated  Ceylon  and  Madagascar  graphite.  It  was 
believed  that  with  such  a  regulation  and  a  small  and 
regularly  decreasing  import  duty,  the  infant  industi-y 
would  be  able  to  maintain  itself  and  develop  in  due  time 
a  full  competitive  capacity.  The  reversal  by  the  War 
Trade  Board,  early  in  1919,  of  that  body's  former  de- 
cision allowed  the  importation  of  the  accumulated  flake 
graphite  from  Ceylon  and  Madagascar.  This  decision, 
together  with  the  business  depression,  practically  stop- 
ped the  demand  for  domestic  flake.  This  abnormal  con- 
dition continued  for  the  most  part  through  1919.  The 
graphite  companies  of  small  financial  backing  have  gone 
to  the  wall.  Others  badly  situated  as  to  ore  supply  will 
probably  not  resume  operations. 

In  January,  1919,  there  were  thirty-nine  graphite 
plants  in  Alabama.  Twenty-six  of  these  reported  sales 
in  1918.  In  April,  1919,  only  fourteen  plants  were  in 
active  operation,  but  five  others  were  remodeling  and 
two  others  rebuilding.  In  December,  1919,  only  eight 
plants  were  operating.  The  rest  were  idle.  Of  the  four- 
teen plants  operating  in  April,  1919,  eleven  were  using 
the  entirely  wet  process  of  concentration,  and  of  tlie 
eight  plants  now  active  six  are  using  oil  flotation  in  an 
entirely  wet  process  and  two  are  using  the  electrostatic 
dry  process. 

During  the  latter  part  of  1918  and  the  early  part  of 
1919  the  methods  of  concentration  underwent  rapid 
modifications.  A  large  number  of  plants  changed  from 
the  partially  dry  method  of  concentration  to  the  entirely 
wet  process.    This  was  through  the  introduction  of  the 


wet  concentration  table  of  either  Wilfley  or  Diester  type 
or  the  introduction  of  ball  mills,  with  oil  flotation  and  wet 
concentration  tables.  The  wet  tables  have  been  able  to 
bring  up  the  concentrate  to  over  85  per  cent  carbon. 
The  buhr  is,  however,  still  used  in  finishing,  but  with 
much  less  waste  than  formerly.  The  introduction  of 
classifiers  in  front  of  the  washers  has  also  proved  of 
great  benefit.  The  classifier,  if  properly  regulated,  dis- 
poses of  50  per  cent  of  the  sand,  with  slight  loss  of 
graphite  and  small  cost  of  ore  treatment. 

The  great  drawback  to  sales  of  domestic  flake  in  the 
past  has  been  the  lack  of  uniformity  of  product.  A  f^o. 
1  flake  might  range  from  85  per  cent  to  94  per  cent 
carbon.  Under  such  conditions  the  producer  could  not 
well  expect  to  receive  the  ful!  value  of  the  product.  Dur- 
ing the  productive  period  of  the  early  part  of  1919  most 
of  the  companies  were  giving  especial  attention  to  the 
grading  of  the  finished  graphite. 

Even  under  the  present  adverse  conditions,  the  in- 
creased percentage  of  recovery,  the  simplification  of 
process,  vi-ith  attendant  relative  decrease  in  cost  of  ore 
treatment  for  mechanical  power,  and  the  organization  of 
companies  to  secure  more  uniform  product  and  price, 
have  encouraged  some  to  continue  to  invest  in  the  graph- 
ite business. 

In  1919  the  Quenelda  Graphite  Corporation,  which 
now  controls  six  of  the  formerly  independent  com- 
panies, made  extensive  improvements  in  two  of  its  ad- 
jacent plants.  In  these  plants  mechanical  power  will 
be  employed  to  move  the  ore  through  to  the  finished 
product,  with  a  minimum  of  manual  labor.  This  cor- 
poration has  also  nearly  completed  a  large  plant  for  re- 
fining graphite.  Its  refinery  is  capable  of  treating  con- 
centrates from  plants  outside  the  mills  of  the  corpora- 
tion, and  it  assures  the  best  means  of  standardizing 
products  thus  far  developed  in  the  Alabama  graphite 
field. 

Doubtless  a  number  of  plants  now  idle  will  never  re- 
sume operations,  owing  to  bad  situation  or  financial 
shortage,  but  Vv'ith  a  small  duty  on  imported  crucible 
graphite,  and  with  a  decreasing  duty,  provided  it  is 
regularly  decreased,  there  is  reason  to  believe  that  the 
well-located  and  managed  graphite  plant  in  Alabama 
will  succeed  as  it  did  in  the  pre-war  period. 


Potash  Salts  in  1919^ 

By    W.    C.    PH.4LEN 

Mineral  Tochnologist,  U.  S.  Bureau  of  .Mines 
Written  exclusively  for  The  Journal 


IT  IS  GENERALLY  admitted  that  1919  was  a  difli 
cult  year  for  the  potash-salts  industry  in  the  United 
States.  Trouble  arose  from  one  cause  during  the 
first  half  of  the  year,  and  from  an  entirely  different 
and  unexpected  source  during  the  last  half.  Before  the 
close  of  the  war,  the  cry  for  more  potash  was  insistent, 
and  prices  ranged  from  $4  to  $5  per  unit.  When  the 
war  ended,   there  came  a  confident  .expectation  of  an 

•Published  with  the  permission  of  the   Director,   United   States 
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abundant  cheap  foreign  supply.  The  demand  for  the 
home  product  ceased  abruptly,  stocks  piled  up,  and  many 
of  the  domestic  producers  were  brought  face  to  face 
with  bankruptcy.  One  of  the  causes  for  this  was  the 
announcement  that  tonnage  would  be  available  imme- 
diately for  importations  of  Alsatian  potash. 

At  the  beginning  of  the  year,  it  was  estimated  that 
there  were  in  stock  about  100,000  tons,  gross  weight, 
of  potash  salts,  equivalent  to  about  25.000  tons  of  pure 
potash,  which  had  been  produced  in  1918  at  high  costs. 
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No  market  could  be  found  for  this  material,  which  was 
principally  in  the  hands  of  the  Nebi-aska  producers.  It 
soon  appeared  that  France  would  be  unable  to  ship  pot- 
ash from  the  Alsatian  mines  to  supply  spring  needs,  as 
the  material  was  needed  at  home.  It  was  the  view  of 
the  War  Trade  Board  that,  even  under  the  most  favor- 
able circumstances,  no  potash  would  be  available  from 
Alsace  before  June,  1919;  and  that,  therefore,  it  would 
be  necessary  for  the  United  States  to  rely  on  her  own 
recources  for  the  coming  season.  During  the  month  of 
March,  the  market  for  potash  salts  was  quiet.  There 
were  considerable  stocks  on  hand,  but  prices  were  too 
high  for  extensive  purchases,  especially  in  view  of  the 
unsettled  conditions  with  respect  ro  foreign  potash. 

The  month  of  April  marked  the  approach  of  the  end  of 
the  season's  demand  for  fertilizer  materials  for  spring 
use.  The  demand  was  so  unsatisfactory  this  month  that 
all  the  Nebraska  plants  closed,  and  certain  of  the  large 
operators  in  California  and  Utah  were  reported  to  have 
suspended  operations.  At  about  this  time,  an  organiza- 
tion was  perfected  among  most  of  the  United  States 
producers  to  take  action  to  protect  their  industry.  A 
small  importation  of  Alsatian  salts  came  in  during  the 
month  of  April,  not  enough  to  affect  the  market  but 
enough  to  cause  worry  and  to  restrict  buying.  It  was 
reported  that  at  the  end  of  April  there  were  from  15,000 
to  20,000  tons  of  pure  potash  in  stock. 

Revival  of  American  Production 

Quiet  conditions  continued  during  the  first  six  to 
eight  months  of  the  year.  During  the  fall,  when  it 
became  clear  that  domestic  needs  for  potash  could  not  be 
supplied  from  abroad,  most  of  the  American  producers, 
with  stocks  already  sold  out,  started  to  work  in  earnest, 
and  were  proceeding  at  a  good  i-ate  of  production  when 
the  coal  shortage  interfered  with  operations,  and  caused 
shutdowns.  The  satisfactory  condition  which  developed 
during  the  latter  part  of  the  year  was  due,  in  large  part, 
to  the  fact  that  only  a  small  quantity  of  potash  had  come 
from  Germany  and  Alsace,  and  it  is  evident  that  for 
some  time  little  can  be  expected  from  the  former  coun- 
try, on  account  of  the  acute  coa'  shortage. 

In  this  connection,  it  must  be  remembered  that  the 
fertilizer  industry  is  a  seasonable  industry,  the  bulk  of 
the  business  occurring  m  the  early  spring  and  fall.  To 
supply  even  part  of  the  normal  needs  of  the  United 
States,  domestic  producers  must  work  continuously,  and 
to  do  this  they  must  be  sure  of  orders,  as  they  cannot 
afford  to  carry  stocks  of  considerable  size.  Even  now, 
some  of  the  large  pi-oduf  ers  of  Nebraska  have  gone  into 
bankruptcy  on  account  of  the  difficult  and  uncertain  situ- 
ation which  they  met  during  the  early  part  of  1919,  and 
their  difficulties  may  be  repeated  unless  something  defi- 
nite in  the  way  of  legislation  is  accomplished  to  enable 
present  producers  to  work  at  capacity  to  supply  the 
coming  spring  and  fall  needs. 

With  reference  to  foreign  potash,  it  was  reported  that 
on  July  1  there  were  from  15,000  to  20,000  tons  in 
Alsace,  but  that  this  was  largely  needed  for  domestic 
use.  It  has  been  estimated  by  H.  S.  Gale,  of  the  U.  S. 
Geological  Survey,  who  visited  Europe  during  1919,  that 
there  may  be  available  during  the  next  year,  to  the 
middle  of  1920,  up  to  50,000  tons  of  pure  potash  from 
Alsace,  and  an  equal  quantity  from  Germany,  which,  to- 
gether, would  not  be  nearly  enough  to  satisfy  America's 
pre-war  requirements.  The  coal  shortage  in  Germany 
may  change  the  situation  there  materially. 


Attempts  have  been  made  by  Congress  to  settle  or  to 
alleviate  the  difficulties  under  which  domestic  producers 
of  potash  salts  labored  during  1919.  During  the  month 
of  January,  a  biil  to  relieve  the  situation  was  drawn  up 
and  submitted  by  the  Secretary  of  the  Interior  to  the 
Mines  and  Mining  Committee  of  the  Senate.  The  bill 
(S.  5557),  as  reported,  authorized  the  Secretary  of  the 
Interior  to  license  all  importations  of  potash  salts,  such 
licensing  being  contingent  on  the  purchase  of  a  propor- 
tionate quantity  of  potash  of  domestic  production,  and 
defined  the  maximum  reasonable  price  of  potash  at 
$2.50  per  unit  of  potash  for  the  first  year  from  the  pas- 
sage of  the  bill,  $2  the  second  year,  and  at  $1.50  for  any 
remaining  period. 

Hearings  were  held  during  February  before  the  Com- 
mittee on  Mines  and  Mining,  and  representatives  of  the 
different  potash  salt  industries  appeared.  The  bill  was 
reported  favorably  by  the  committee  to  Congress.  Up 
to  the  first  of  March,  no  action  had  been  taken  by  the 
Senate  on  the  bill,  and  on  the  adjournment  of  Congress 
(March  4),  the  bill  had  failed  to  receive  action. 

When  Congress  reconvened,  a  second  bill  (H.  R.  4870), 
providing  for  the  licensing  control  of  importations  of 
potash  salts, ®ivas  introduced  in  the  House.  Hearings 
were  held  on  this  bill  through  the  summer.  This  bill 
has  not  yet  been  reported  out  of  the  Ways  and  Means 
Committee,  and  it  is  not  known  when  it  will  be.  There 
seems  to  be  a  desire  to  aid  the  potash-salts  industry, 
but  there  is  difficulty  in  meeting  the  objection  of  the 
ultimate  consumers,  the  farmers,  and  others,  who  con- 
tend that  any  restrictions  on  the  importation  of  potash 
salts  will  add  materially  to  the  cost  of  fertilizer,  and  be 
reflected  in  the  cost  of  living. 

In  recognition  of  the  wishes  of  the  consumers,  an 
executive  order,  issued  during  the  summer,  was  to  the 
effect  that  "On  and  after  Aug.  7,  1919,  potash  may  be 
imported  freely  from  every  source  except  Hungary  and 
those  parts  of  Russia  under  the  control  of  the  Bolshevik 
authorities,  irrespective  of  the  fact  that  it  may  have 
been  produced  in  Germany,  and  the  collectors  of  customs 
and  American  consuls  abroad  have  been  instructed  that 
it  is  no  longer  necessary  that  shipments  of  this  com- 
modity be  accompanied  by  certificate  of  non-enemy 
origin." 

Present  Conditions  in  Germany 

The  above  order  opened  the  door  to  foreign  potash, 
but  whether  the  German  or  Alsatian  supplies  would  be 
sufficient  for  America's  needs  remained  to  be  seen. 
Conditions  in  Germany  as  regards  pota.sh  were  in  an 
uncertain  and  disorganized  condition.  No  large  quan- 
tities of  potash  were  available  for  export  to  this  coun- 
try, labor  conditions  were  uncertain,  the  mines  were 
wholly  run  down,  transportation  difficulties  were  many, 
and  the  coal  shortage  had  been  acute  for  some  time. 
Shipping  facilities  were  also  in  an  uncertain  condition. 
For  these  reasons,  the  quantity  of  potash  which  might 
have  been  expected  to  come  out  of  Germany  in  the  fall 
of  1919  was  hard  to  estimate.  In  addition  to  the  above 
uncertainties,  there  was  also  the  question  of  what  the 
national  policy  of  Germany  with  regard  to  potash 
would  be. 

At  the  end  of  the  year,  it  appeared  that  the  German 
Kali  Syndicate  would  be  more  than  glad  to  exchange 
German  potash  for  American  coal.  It  also  appeared 
that  labor  and  shipping  jould  not  be  organized  quickly 
enough  to  supply  American  needs  for  the  crop  of  1920, 
even  at  the  present  prevailing  prices,  unless  most  vigor- 
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ous  efforts  were  made  immediately  toward  the  settle- 
ment of  the  coal  shortage  in  Germany  and  provision 
for  adequate  ocean  transportation.  The  coal  troubles 
in  the  United  States  make  it  appear  that  American 
facilities  for  transoortation  cannot  render  much  help 
this  winter. 

Imports  in  1919  fell  far  short  of  expectations,  and 
from  what  has  been  said  the  outlook  for  making  up  the 
shortage  for,  at  least,  the  spring  crop  of  1920  is  not 
hopeful.  Total  imports  of  kainite,  manure  salts,  muri- 
ate, and  sulphate  for  the  ten  months  ending  Oct.  31,  ex- 
pressed in  terms  of  pure  potash  (K,0),  were  9,300  tons. 
There  was  also  an  importation  of  refined  or  partially 
refined  salts,  such  as  carbonate,  cyanide,  and  nitrate.  It 
is  unofiicially  stated  that  about  7,500  tons  of  pure  pot- 
ash were  imported  during  November.  The  price  of  the 
foreign  material  is  quoted  from  $1.50  to  $1.75  per  unit, 
but  on  re-sales  it  is  reported  to  be  bringing  about  $2.75 
per  unit. 

During  the  early  part  of  1919  the  potash  market  was 
very  dull,  and  little  information  was  available  as  to 
sales,  although  prices  of  from  $3.50  to  $3.75  per  unit 
delivered  at  Eastern  points  were  reported.  During 
March,  prices  of  American  potash  per  unit  varied  from 
$3  to  $3.75.  Chloride  of  80  per  cent  grade  in  bags 
averaged  $260  per  ton  during  the  month,  and  sulphate, 
basis  90  per  cent,  was  $275  per  ton,  falling  to  $225 
toward  the  end  of  the  month.  During  early  April,  Ne- 
braska potash  was  quoted  at  $3  per  unit  and  California 
potash  at  $2.75  per  unit.  About  the  middle  of  April, 
with  a  weak  market,  Nebraska  potash  was  offered  at 
$2.50,  and  it  was  reported  that  some  sales  were  made  as 
low  as  $2. 

Prices  at  the  close  of  1919  ranged  from  $2.50  to  $2.75 
per  unit  for  American  potash  of  various  grades,  but 
any  high-grade  sulphate  will  probably  bring  $3. 

During  1913,  the  year  before  the  war,  consumption 
of  potash  in  this  country  amounted  to  270,000  tons,  pure 
potash,  at  an  average  price  per  unit  of  75c.  During 
1918,  the  country  consumed  about  52,000  tons,  at  an 
average  price  of  $4.50  to  $5  per  unit.  The  consumption 
for  the  country,  say  at  a  price  of  $2  to  $2.50  per  unit, 
may  be  estimated  at  approximatel.y  150,000  tons.  The 
estimated  capacity  of  production,  however,  in  the  United 
States  does  not  exceed  100,000  to  125,000  tons  per 
annum,  even  under  the  most  favorable  conditions. 
Therefore,  part  of  our  requirements,  rated  on  a  basis 
of  consumption  below  that  of  the  pre-war  period,  would 
have  to  be  made  up  by  importations.  Under  a  policy 
which  assures  a  market  for  domestic  potash  at  approxi- 
mately $2  per  unit  for  a  few  years,  there  will  probably 
be  developed  an  industry  which  will  ultimately  stand 
on  its  own  feet  in  competition  with  foreign  salts.  The 
size  of  this  domestic  industry  which  would  be  able  to 
compete  with  foreign  potash  salts  is  a  matter  of  opin- 
ion, and  the  above  figures  can  only  be  considered  an 
approximation. 

Assuming  a  lower  price  per  unit,  say  $1.25  to  $1.50, 
the  total  American  consumption  should  materially  in- 
crease and  might  approximate  200,000  tons  per  year. 
At  the  above  price,  domestic  production  would  undoubt- 
edly be  seriously  curtailed,  and  might  drop  to  as  low 
as  25,000  tons,  involving  the  country  in  a  greater  meas- 
ure of  dependence  on  foreign  potash.  It  is  certain  that 
at  such  prices  only  few  of  the  present  domestic  projects 
would  compete  with  foreign  potash  salts,  and  the  in- 
dustry as  at  present  constituted  would  probably  have 


little  chance  to  survive. '  If  domestic  consumption  should 
reach  the  figure  mentioned  at  the  prices  indicated,--  a 
large  importation  of  foreign  salts  would  be  inevitable; 
but,  as  already  pointed  out,  the  total  available  potash 
salts  abroad  up  to  the  middle  of  1920  does  not  exceed 
100,000  tons,  and  the  uncertainties  in  the  foreign  situa- 
tion are  many. 

In  this  connection,  the  question  must  be  constantly 
kept  in  mind  as  to  just  how  much  of  America's  large 
consumption  before  the  war  was  based  on  the  results 
of  scientific  experimental  research,  and  how  much  on 
purely  German  propaganda.  Some  of  the  agriculturists 
of  the  United  States  have  reached  the  conclusion  that 
they  have  not  really  needed  as  much  potash  as  they  had 
been  led  to  believe,  for  which  reason  it  may  be  some 
time  before  domestic  potash  consumption  catches  up  to 
the  volume  used  before  the  war.  This  time  interval  may 
be  prolonged,  particularly  if  high  potash  prices  rule  as 
compared  with  increased  prices  of  agricultural  products. 

The  price  of  foreign  potash  is  still  quoted  f'-om  $1.50 
to  $1.70  per  unit,  but  resales  are  said  to  bring  as  much 
as  $2.75  per  unit. 

The  American  potash  industry  was  the  outgrowth  of 
the  war,  having  been  brought  into  life  by  shortage  and 
high  prices.  The  capital  invested  has  been  variously 
estimated  at  from  $20,000,000  to  $30,000,000,  partly 
spent  on  research  and  partly  on  the  construction  of 
plants  and  equipment.  The  total  production  of  avail- 
able potash  which  can  be  e.xpected  during  the  next  two 
years,  if  steps  are  taken  to  assure  a  market  at  $2  per 
unit,  has  been  estimated  by  A.  E.  Wells,  of  the  Bureau 
of  Mines,  at  126,000  tons,  classified  as  follows:' 

Source  E.stimated 

Natural  brines  Capacity 

N.-braslta     55,000 

California    50,000 

Organic  sources 

Waste    molasses,    beet    sugar,    molasses,    wood 

ashes,  kelp    6.000 

Cement   industry    * 8,000 

Blast-furnace    Industry     1.000 

Silicate  rocks  and  alunite 6,000 

Total    126.000 

Unless  foreign  potash  is  sold  at  a  figure  lower  than 
is  now  expected,  many  of  our  byproduct  factories,  in- 
cluding the  California  plants,  should  be  able  to  compete 
with  foreign  salts  at  a  price  of  $1.25  to  $1.50  per  unit 
within  a  few  years,  unless  costs  should  increase  abnor- 
mally. With  a  return  to  anything  approaching  pre-war 
prices,  or  even  50  per  cent  increase  over  these,  the  in- 
dustry cannot  be  expected  to  amount  to  more  than  15,- 
000  to  20,000  tons,  or  it  may  becom:;  extinct  altogether. 

There  is  hardly  space  to  describe  the  different 
branches  of  the  industry  as  enumerated  above,  for  1919, 
or  their  outlook  for  the  future.  The  status  of  the  pot- 
ash-fromsilicate  industry  is  still  largely  problematical, 
but  the  Liberty  Potash  Co.'s  plant  at  Greenriver,  Wyo., 
working  on  the  leucite  rocks,  has  been  operating  since 
October,  and  has  shipped  its  product  East,  where  it  has 
found  ready  sale.^  The  potash-from-kelp  industry  expe- 
rienced a  drop  in  prices  at  the  close  of  the  war,  as 
a  result  of  which  several  of  those  engaged  in  it  had  to 
stop  operating.  The  indefiniteness  attached  to  many 
phases  of  the  potash-salts  industry,  such  as  future  costs, 
extraction  of  byproducts,  and  greater  degree  of  purity  of 
product  to  save  freight  rates  and  to  meet  certain  objec- 
tions to  possible  injurious  constituents,  such  as  borax, 
militate  against  the  American  industry,  and  these  prob- 
lems need  time  for  their  solution. 

•"The  Pota.<ih  Industry  of  the  I'nited  States,  and  Its  Tossibility 
for   Future  Production,*'  Bureau  of  Mines  Bulletin,  August,  1918. 
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Revie^A^  of  the  Abrasive  Materials 
Situation  in  1919 


By  Frank  J.  Katz 

Written    exclusively    for    Thr    Journal 


N-0  NEW  SOURCES  of  abrasive  materials  were 
discovered  or  developed  in  the  United  States  in 
1919,  and  I  have  learned  of  no  changes  in  the 
methods  or  practices  of  mining,  preparing,  and  mar- 
keting natural  abrasive  materials.  One  important 
contribution  to  the  literature  on  abrasive  materials 
lias  come  to  notice  during  the  year:  a  paper  by  T.  L. 
Watson  and  George  Steiger  which  gives  a  description 
and  analyses  of  the  emery  produced  from  recently  de- 
veloped deposits  in  Pittsylvania  County,  Va.' 

Probably  the  most  interesting  feature  of  the  year 
just  closed  has  been  the  market  situation  in,  respect 
to  our  domestic  supply  of  natural  abrasives.  The  fol- 
lowing paragraphs,  therefore,  present  chiefly  such  in- 
formation on  the  market  for  abrasives.  This  informa- 
tion has  been  obtained  from  producers  of  abrasive 
materials,  who  supplied  it  in  courteous  response  to 
inquiries  from  the  U.  S.  Geological  Survey.  The  data 
on  imports  have  been  obtained  from  the  records  of 
the  Bureau  of  Foreign  and  Domestic  Commerce. 

Outlook  Good 

With  the  opening  of  the  year  1919,  the  abrasives  in- 
dustry was  seriously  handicapped  by  the  general 
slump  in  war  industries  following  the  signing  of  the 
armistice.  Business  in  some  of  the  abrasive.?  had  been 
heavily  stimulated  by  war  industries,  which  virtually 
collapsed  in  November,  1918,  and  the  market  for  other 
abrasive  materials,  which  had  been  restricted  during 
the  war,  had  not  revived  up  to  the  first  of  the  new 
year.  Generally  speaking,  all  phases  of  the  abrasives 
industry  improved  about  the  middle  of  the  year,  and 
thereafter  throughout  the  year.  The  outlook  now  is 
generally  encouraging  for  1920.  The  import  situation, 
so  far  as  receipts  vere  concerned,  improved  rapidly, 
and  on  a  few  commo  lities  immediately,  after  the  sign- 
ing of  the  armistice. 

Millstones 

The  millstone  industry  remained  as  in  1918,  when 
quarrying  and  manufacture  of  large  stones,  used 
chiefly  in  the  grinding  of  mineral  products,  earths, 
and  pigments,  decreased  notably  from  previous  years; 
whereas  the  production  of  smaller  stones  used  for  the 
most  part  in  milling  grains  showed  a  remarkable  in- 
crease, probably  due  largely  to  war  conditions.  The 
production  is  chiefly  in  the  hands  of  small  operators 
in  Ulster  County,  N.  Y.,  Montgomery  County,  Va.,  and 
Rowan  County,  N.  C.  Domestic  output  in  1918  was 
valued  at  $92,514.  Imports  that  year  were  valued  at 
$20,017,  and  totaled  $28,234  for  the  first  nine  months 
of  1919. 

Grindstones 

According  to  preliminary  estimates  for  1919,  the 
production  of  grindstones  was  only  between  one-half 
and  two-thirds  that  of  1918,  when  56,554  short  tons, 
valued  at  $1,262,602,  were  produced.  Production  in 
1919  was,  as  in  other  years,  chiefly  from  northern 
and  southeastern  Ohio,  and   in   lesser  amounts   from 
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western  West  Virginia  and  Michigan.  Broadly  clas- 
sified, the  American  grindstone  output  is  of  two  kinds: 
(1)  for  the  small  grindstone  business  in  which  the 
stones  are  used  for  hand  grinding,  recutting  and  simi- 
lar work;  and  (2)  stones  used  for  machine  grinding 
in  such  industries  as  the  manufacture  of  files,  mach- 
ine knives,  edge  tools,  and  harvester  machinery. 

The  production  of  grindstones  of  the  first  class  was 
much  retarded  during  the  war,  and  does  not  appear  to 
have  recovered  materially,  and  locally  has  even  fur- 
ther decreased  in  1919.  On  the  other  hand,  the  pro- 
duction of  grindstones  for  use  in  manufacturing  v/as 
enormously  augmented  during  the  war,  but  in  the  first 
half  of  the  1919  season  demand  fell  far  below  normal 
because  of  the  stoppage  of  war  industries,  and  also 
because  large  consumers  were  well  stocked  by  heavy 
buying  during  1918.  During  the  latter  part  of  1919, 
however,  demand  and  production  had  been  restored 
to  about  pre-war  level.  The  grindstone  production  is, 
of  course,  seasonable,  in  that  the  quarries  are  open 
cuts  in  northern  latitudes  and  the  freshly  quarried 
sandstone  cannot  be  safely  handled  in  freezing 
weather. 

Prices  for  1919  on  small  stones  increased  approxi- 
mately 10  per  cent  during  the  year.  On  other  stones, 
as  marketed  unmounted  by  the  producer,  prices  ranged 
from  as  low  as  $20  per  ton  to  as  high  as  $40  on  the 
best  class  of  stones,  the  average  for  the  year  being 
between  $22  and  $25;  approximately  the  same  as  for 
1918,  but  for  some  grades  a  little  less  than  prices  at 
the  peak  of  the  war  demand  in  the  late  summer  of 
1918.  Imports  during  1918  were  valued  at  $27,361, 
and  for  the  first  nine  months  of  1919  were  1,046  long 
tons,  valued  at  $31,510. 

The  business  outlook  for  1920  is  fair,  with  no  vis- 
ible shortage  of  raw  material  for  many  years ;  never- 
theless, lively  interest  in  the  discovery  of  new  sup- 
plies is  evident,  because  there  is  much  irregularity  and 
uncertainty  about  the  distribution  of  good  grindstone 
material  within  the  ledges  quarried. 

Emery  and  Corundum 

There  was  no  output  from  and  no  development  of 
domestic  sources  of  corundum  during  1919.  There 
have  been  abundant  imports  from  India  and  South 
Africa  of  corundum  ore,  which  has  sold  at  about  5c 
per  lb.  at  New  York.  The  Indian  and  South  African 
corundum  recently  imported  is  of  good  quality  and 
is  superior  to  domestic  material. 

Emery  production  in  the  United  States  in  1919  was 
probably  about  one-fourth  that  of  1918,  which  was 
approximately  10,000  short  tons,  valued  at  $112,000. 
The  producing  districts  are  the  Peekskill  region,  in 
New  York,  and  Pittsylvania  County,  Va.  The  New 
York  fields  still  give  promise  of  important  production 
for  many  years,  although  the  grade  of  material  ob- 
tained there  is  inferior  to  other  emeries.  The  Vir- 
ginia emery  has  been  proved  to  be  of  large  quantity 
and  of  good  quality,  although  it  has  becom.e  apparent 
that  considerable  parts  of  the  fields  may  be  eliminated 
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as  containing  only  inferior  material.  The  better 
grades  of  Virginia  emery  compare  favorably  with  me- 
dium grades  of  Turkish  emery,  and  are  far  superior 
to  Peekskill  emery.  They  will  make  fair  abrasive 
wheels. 

The  demand  for  emery  was  good  in  the  last  six 
months  of  1919.  Prices  increased  only  slightly,  being 
dominated  by  the  cost  of  imported  emery,  of  which 
there  has  been  a  fair  supply,  both  Turkish  and  Greek, 
left  over  from  war  imports  and  augmented  by  new  im- 
portations of  Turkish  emery  immediately  after  the 
armistice  and  at  later  dates.  Turkish  emery  is  now 
reported  to  bring  6c  and  7c  per  lb.  in  New  York. 
The  imports  from  January  to  September,  1919,  were: 
emery,  7,302  long  tons  of  ore  and  365,041  lb.  of  grains; 
corundum,  2,143  long  tons  of  ore  and  69  long  tons  of 
grains.  The  combined  emery  and  corundum  imports 
in  1918  were,  grains,  4,138,589  lb.  and  ore,  6,677 
long  tons. 

Garnet 

The  garnet  situation  remains  unchanged  as  com- 
pared with  1918,  when  the  output  was  approximately 
4,696  short  tons,  valued  at  $248,161.  There  has  been 
no  change  in  the  chief  sources  of  supply,  which  are 
in  the  eastern  Adirondack  region  of  New  York.  Gar- 
net concentrates  produced  in  treatment  of  tungsten 
and  other  ores  have  been  offered,  but  such  material  has 
not  met  with  favor.  It  is  doubtless  inferior  to  Adi- 
rondack garnet,  and  is  produced  at  a  great  distance 
from  the  consuming  centers.  Prices  for  abrasive  gar- 
net are  much  higher  than  the  pre-war  level,  which 
was  $35  to  $40  per  ton.  They  ranged  in  1919  from  $50 
to  $80,  and  were  high  because  of  scarcity  of  labor, 
which  made  it  costly  to  meet  the  demand.  During 
1919  a  few  hundred  tons  of  placer  garnet  were  im- 
ported from  Almeria,  Spain. 

Pumice 

No  definite  data  are  yet  available  on  the  production 
of  pumice  dust  or  so-called  volcanic  ash  in  1919.  The 
quantity  and  value  of  the  output  were  presumably  the 
same  as  in  recent  years,  as  almost  all  is  used  by  the 
large  makers  of  cleansing  powders,  of  which  there 
has  been  a  steady  output.  Concerning  native  sup- 
plies of  lump  pumice,  nothing  new  developed  dur- 
ing 1919.  Deposits  in  California  which  were  opened 
during  the  war  when  Italian  pumice  was  embargoed, 
have  been  abandoned.  The  high  cost  due  to  inacces- 
sibility makes  profitable  working  of  such  material  im- 
possible. 

The  demand  for  pumice  for  finishing  work  fell  off 
during  the  war,  largely  because  of  diminished  pro- 
duction in  the  wood-working  industries,  but  has 
picked  up  since  June,  1919,  and  is  now  about  the  same 
as  before  the  war.  Prices  for  pumice  have  increased 
about  10  per  cent  over  pre-war  prices,  largely  because 
of  increased  ocean  freights  and  increased  cost  of 
labor,  but  even  with  such  increase  the  cost  of  imported 
pumice  is  less  than  the  cost  of  domestic  lump  pumice. 
Such  material  thus  far  offered  is  not  equal  to  Italian 
pumice  for  abrasive  work  and  fine  finishing  work. 

Imports  of  pumice  in  1918  were  valued  at  $33,014. 
In  1919,  January  to  September,  there  were  imported 
3,317  long  tons  of  crude  lump  pumice,  valued  at 
$46,976,  and  2,907,547  lb.  of  prepared  or  partly  prepared 
pumice,  valued  at  $32,530. 

Domestic  sources  of  pebbles  for  grinding  are  Rock 


County,  Minn.,  Manhattan,  Nev.,  and  the  beaches  of 
San  Diego  County,  Gal.  Taken  together,  the  produc- 
tion from  all  sources  in  1919  was  far  less  than  in 
1918,  chiefly  because  of  adverse  freight  rates,  the 
growing  use  of  steel  and  iron  balls,  and,  finally,  owing 
to  a  reduction  in  the  amount  of  gold  and  silver  ores 
milled  in  plants  which  had  used  domestic  pebbles. 
Consumers  are  now  demanding  high  quality;  that  is, 
a  high  degree  of  roundness  and  freedom  from  flaws, 
which  increases  the  labor  cost  of  producing  pebbles. 
High  freight  rates  have  in  some  cases  driven  con- 
suming companies  to  use  local  material,  although  such 
stuff  is  generally  poor  and  inefficient. 

The  imports  of  Danish  and  French  pebbles  since  the 
armistice  have  yielded  a  supply  which  appears  to  have 
been  adequate  to  the  demand.  The  prices  at  New 
York  were  reported  Dec.  1,  1919,  at  $18.50  and  $20 
per  ton  for  French  pebbles,  and  $22  to  $23.50  per  ton 
for  Danish  pebbles;  that  is  ex  vessel  at  New  York. 
These  prices  are  reported  to  have  been  steady  since 
April  la'st,  when  there  occurred  a  reduction  of  $3  to 
$4  a  ton  from  quotations  prevailing  prior  to  that  time. 
The  total  imports  of  grinding  pebbles  during  1919 
will  probably  be  about  12,000  long  tons.  The  imports 
of  "flint,  flints,  and  flintstones  unground"  as  reported 
by  the  Bureau  of  Foreign  and  Domestic  Commerce, 
was  13,350  long  tons  during  the  period  January  to 
September,  1919. 

Artificial  Abrasives 

As  reported  by  the  Geological  Survey  in  its  mid- 
yearly  statement  on  abrasive  materials  for  1918,  there 
was  up  to  the  middle  of  that  year  an  enormous  pro- 
duction of  artificial  abrasives  at  plants  in  the  United 
States  and  Canada.  There  appears  since  that  time 
to  have  been  a  steadily  decreasing  output  of  crude  ar- 
tificial abrasives,  and  the  production  for  1919  was 
materially  less  than  that  for  1918,  estimated  at 
44,000  net  tons.  There  is,  however,  an  abundant  supply 
of  materials  in  the  country. 

Grinding  Wheel  Industry 

Production  of  grinding  wheels,  which  was  forced  to 
capacity  during  the  closing  months  of  the  war,  fell 
to  below  normal  after  the  armistice.  The  production 
during  the  first  six  months  of  1919  was  small,  but 
increased  steadily  to  large  amounts  in  late  1919.  The 
prices  of  grinding  wheels  have  doubled  since  1914,  on 
account  of  the  cost  of  raw  materials  and  labor;  how- 
ever, it  is  reported  that  owing  to  developments  during 
the  war  in  the  art  of  making  wheels,  the  prices  have 
not  advanced  in  proportion  to  the  cost  of  labor  and 
raw  materials. 

Santa  Gertrudis,  Ltd. 

The  annual  report  of  the  Santa  Gertrudis  Co.,  Ltd., 
for  the  year  ended  June  30,  1919,  states  that  the 
development  work  accomplished  by  the  mining  company 
during  the  year  amounted  to  8,162  ft.,  of  which  3,135 
ft.  was  in  payable  ore,  2,354  ft.  in  vein  below  pay,  and 
2,673  ft.  in  country  rock.  Operating  costs  were  reduced 
moderately,  notwithstanding  a  further  rise  in  the  prices 
of  supplies.  .  Ore  to  the  amount  of  345,749  tons  was 
sold,  containing  £1,033,683  gross  value,  of  wnich  10  per 
cent  was  in  the  form  of  gold  and  90  per  cent  in  silver. 
This  tonnage  contained  23,475  fine  oz.  of  gold  and 
4.114,185  fine  oz.  of  silver. 
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THE  remarkable  properties  of  beryllium  metal 
and  its  possibilities  when  alloyed  with  certain 
other  metals  have  been  slow  of  recognition. 
During  1919  there  was  a  distinct  awakening  of  in- 
terest, not  only  in  this  country  but  abroad,  with  a 
resultant  demand  for  the  only  important  commercial 
ore  of  the  metal,  namely,  beryl.  The  metallurgy  of 
beryllium  is  by  no  means  as  simple  as  that  of  alum- 
inum, which  it  resembles  in  certain  respects,  but 
experienced  investigators  are  now  at  work  on  the 
problem  of  producing  commercial  alloys  of  beryllium 
and  aluminum,  from  which  remarkable  results  are 
anticipated.  Beryllium  silicate  is  also  finding  ap- 
plication in  the  manufacture  of  spark  plugs,  which 
use  has  been  covered  by  patents.  As  is  already 
known,  beryllium  nitrate  finds  a  limited  but  impor- 
tant use  in  the  manufacture  of  incandescent  gas 
mantles.  No  statistics  are  available  as  to  the  pro- 
duction of  beryllium  ore  during  1919,  but  it  seems 
rather  safe  to  state  that  it  was  probably  not  over 
25  tons.  The  ore  cai'ries  from  10  to  12  per  cent 
beryllium  oxide  and  sells  in  commercial  quantities 
at  from  3c.  to  4c.  per  lb.  at  the  mines. 

Cerium 

Not  many  years  ago,  cerium  and  cerium  alloys 
were  considered  chemical  curiosities,  and  the  quan- 
tity of  the  metal  available  could  be  measured  in 
grams.  Ferrocerium  at  present  is  almost  a  house- 
hold necessity,  having  replaced  to  a  very  large  extent 
the  use  of  matches.  It  also  finds  a  much  ^\^der  field 
in  the  manufacture  of  small  pocket  lighters  for 
smokers'  use.  The  production  of  ferrocerium  during 
1919  probably  ran  into  2,000  to  3,000  lb.  per  month. 
The  alloy  contains  essentially  70  per  cent  cerium, 
lanthanum  and  didymium  metals,  with  30  per  cent 
iron.  Cadmium,  zinc  and  sometimes  aluminum  are 
added  to  impart  certain  desirable  properties. 

During  the  first  half  of  1919  the  price  of  feiTO- 
cerium  in  100-lb.  lots  was  from  $15  to  $18  per  lb., 
but  during  the  last  half  of  the  year  the  price  dropped 
to  as  low  as  $14  per  lb.  French  manufacturers  are 
now  actively  producing  ferrocerium,  and  the  em- 
bargo on  imports  into  France  protects  them  in  a 
lucrative  trade.  It  is  said  they  can  undersell  Ameri- 
can manufacturers  by  about  one-half.  The  commer- 
cial raw  products  from  which  ferrocerium  is  gener- 
ally manufactured  are  what  is  known  as  cerium 
residues,  which  are  secured  as  a  byproduct  in  the 
production  of  thorium  nitrate  from  monazite  sand. 
Recently  a  new  use  was  developed  for  cerium  metal, 
which  is  the  base  for  manufacturing  ferrocerium. 

Several  years  ago  certain  investigators  found  that 
the  diflScultly  reducible  metals  such  as  a  thorium  and 
tantalum  could  be  readily  obtained  in  the  metal- 
lic form  through  reduction  with  cerium  mixed  metal. 
At  the  time,  no  particular  importance  was  attributed 
to  this  discovery,  but  within  the  last  few  months 


it  has  been  found  that  small  percentages  of  cerium 
added  to  gray  and  chilling  irons  tended  to  prolong 
the  life  or  fluidity  of  the  metal  appreciably,  thereby 
producing  softer  and  more  dense  castings.  Cerium 
also  has  a  marked  scavenging  action.  About  1/10 
of  1  per  cent  cerium  mixed  metal  is  used.  Cerium 
mixed  metal  dui'ing  1919  ranged  in  price  from  $7  to 
$9  per  lb. 

Selenium 

The  important  commercial  use  for  selenium  at 
present  is  in  the  glass  industry,  where  it  is  used 
to  neutralize  the  effects  of  iron  and  also  to  produce 
a  clear  red  glass  for  railway  signal  work.  Selenium 
glass  transmits  practically  all  the  red  rays,  and, 
through  its  filtering  action,  eliminates  all  other  rays, 
■with  the  result  that  a  pure  red  light  is  secured.  The 
element  is  employed  either  in  the  form  of  a  black 
amorphous  powder  carrying  99  per  cent  selenium, 
or  as  one  of  its  sodium  salts  (sodium  selenite).  An- 
other use  for  selenium  which  bids  fair  to  be  of  com- 
mercial importance  is  the  selenium  cell.  It  has  been 
known  for  many  years  that  the  electrical  resistance 
of  selenium  varies  under  the  influence  of  light.  This 
property  of  the  element  has  been  utilized  for  the 
operation  of  various  electrical  devices.  The  electric 
torpedo,  optophone,  photophone,  self-lighting  buoy 
and  tell-tale  are  all  operated  by  the  selenium  cell. 
There  were  no  important  fluctuations  in  the  price  of 
black  amoi-phous  selenium  during  the  current  year, 
quotations  ranging  from  $1.50  to  $2  per  lb.,  depend- 
ing on  quantity. 

Strontium 

The  only  important  commercial  ore  of  strontium 
is  the  sulphate,  known  as  celestite.  Nine-tenths  of 
the  material  used  in  the  United  States  is  imported. 
Large  deposits  in  the  Far  West  will  undoubtedly 
some  day  be  developed,  but  owing  to  the  distance 
from  railroads,  the  high  cost  of  labor,  and  the  long 
freight  haul,  it  is  doubtful  whether  they  will  be  im- 
portant sources  of  supply  for  many  years.  The  price 
of  the  imported  ore  is  less  delivered  at  an  Atlantic 
port  than  the  transcontinental  freight  from  the 
Western  mines  to  Eastern  points.  Commercial  celes- 
tite carries  from  90  to  95  per  cent  strontium  sul- 
phate and  is  nearly  free  from  barium  and  calcium 
salts.  The  ore  is  imported  in  lump  form,  and,  after 
milling  in  this  country,  is  converted  into  various 
strontium  salts,  chiefly  the  nitrate,  large  quantities 
of  which  are  used  in  the  manufacture  of  fireworks, 
railway  signals,  and  signal  I'ockets.  The  price  of 
strontium  ore  laid  down  in  Philadelphia  ranged  in 
1919  from  $14  to  $18  per  gi-oss  ton  in  lump  fonn, 
depending  on  quantity.  Powdered  ore  ready  for 
chemical  treatment  sells  at  from  $25  to  $30  per  ton. 

Thorium 

Practically  all  the  thorium  ore   (monazite  sand) 
consumed  in  the  United  States  is  either  from  the 


Engineering   and   Mining   Journal 


Vol.  109,  No.  3 


Brazilian  or  Indian  deposits.     A  standard  Brazilian 
sand  carries  a  minimum  of  6  per  cent  thorium  oxide, 
and  a  standard  Indian  sand  carries  not  less  than  8 
per  cent  thorium  oxide.    During  the  war,  American 
manufacturers  of  thorium  nitrate  firmly  established 
themselves,  and  every  effort  is  now  being  made  to 
pass  protective  legislation  to  prevent  the  flooding  of 
the    American    market    with    low-priced    German 
thorium  nitrate.     The   German  thorium   syndicate 
practically  controlled  the  world's  market  prior  to  the 
war.    As  the  German  producers  have  the  advantage 
of  cheap  labor  and  longer  hours,  the  American  man- 
ufacturers cannot  hope  to  compete  with  them.  Hence 
it  is  evident  that  a  high  duty  should  be  placed  on 
all  imported  thorium  nitrate  if  the  welfare  of  the 
American  industry  is  to  be  considered.     Monazite 
sand  is  generally  sold  on  the  basis  of  its  thorium 
oxide  content.     Prices  remained  comparatively  firm 
throughout  1919,  ranging  from  $38  to  $42  per  unit, 
duty  paid,  which  is  equivalent  to  $228  to  $252  per 
net  ton  for  a  sand  carrying  a  minimum  of  6  per  cent 
thorium  oxide.     The  price  of  the  nitrate  also  re- 
mained steady  throughout  the  year,  ranging  from 
$3.75  to  $4  per  lb.,  depending  on  quantity. 
Titanium 
The  two  important  sources  of  titanium  are  rutile, 
which  carries  90  to  95  per  cent  titanium  dioxide,  and 
ilmenite,  which  carries  approximately  45  to  55  per 
cent  titanium  oxide.   For  the  manufactui-e  of  ferro- 
titanium,  ilmenite  is  generally  used.    There  was  no 
important   production    of   rutile    during    1919,    the 
Southern  deposits  being  worked  only  in  a  desultory 
way.     Early  resumption  of  the  pre-war  production 
has,  however,  been  persistently  rumored  of  late.  The 
Norwegian  deposits  produce  a  high  gi'ade  of  black 
concentrates  carrying  from  93  to  98  per  cent  titan- 
ium oxide,  which  are  again  entering  this  market. 
Owing  to  the  improvement  in  shipping  conditions,  the 
imported  grade  sold  in  carload  lots  at  from  12c.  to 
14c.  per  lb.     Specially  prepared  grades  of  titanium 
dioxide  ("titanellow"),  for  ceramic  purposes  and  for 
the  tinting  of  porcelain  teeth,  were  in  regular  though 
limited  demand  throughout  1919. 
Zirconium 
Immediately  following  the  signing  of  the  armis-. 
tice,  the  government  ceased  all  investigations  along 
the   lines   of   developing   a    satisfactory    zirconium 
steel.    It  is  unfortunate  that  the  work  could  not  have 
been  carried  to  a  successful  conclusion,  as  it  would 
undoubtedly  have  been  in  a  comparatively  short  time. 
The  failure  of  various  investigators  to  secure  con- 
cordant results  gave  rise  to  various   unauthorized 
statements  for  and  against  the  use  of  zirconium  as 
a  steel-hardening  agent.     It  seems  almost  certain 
that  a  metal  having    such    desirable    physical  and 
chemical  properties  as  zirconium  will  ultimately  find 
its  use  in  the  steel    industry.     The  ferrozirconium 
now  on  the  market  carries  from  25  to  35  per  cent  of 
zirconium  metal,  but  has  an  objectionably  high  per- 
centage of  silicon  and  aluminum  present.    The  alloy 
sold  at  from  $4  to  $4.25  per  lb.  of  contained  zii'con- 
ium  metal,  depending  on  the  quantity  demanded. 
The  demand  for  zirkite  (the  trade  name  for  native 


zirconium  oxide)  continued  unabated  throughout 
1919,  and  many  new  uses  were  developed  for  this 
material  as  a  refractory  body.  The  production  of 
zirkite  brick  in  standard  shapes  is  now  on  a  com- 
mercial basis,  and  remarkable  results  are  claimed  to 
have  been  secured  through  the  use  of  zirkite  brick 
in  lining  lead  and  antimony  furnaces.  Although  the 
softening  point  of  zirkite  brick  is  no  higher  than 
that  of  a  good  magnesite  brick,  its  resistance  to  cor- 
rosive slags,  metallic  oxides,  and  furnace  gases  is 
remarkable.  There  was  no  important  tonnage  of  zir- 
kite impoi'ted  during  1919,  as  the  1,400  gross  tons 
imported  in  1918  were  more  than  sufficient  to  meet 
demands  during  the  past  year.  The  prices  of  zir- 
kite in  prepared  form  varied  from  4i'2C.  to  7c.  per 
lb.  in  carload  lots.  Dead-burnt  or  calcined  zirkite  in 
granulated  or  finely  powdered  form  sold  at  8c.  to 
8I/2C.  per  11).,  according  to  quantity  demanded.  Stand- 
ard 9-in.  zirkite  straights  sold  at  $144  per  ton  in  car- 
load lots. 

After  several  years  of  research  work,  American 
manufacturers  are  at  last  producing  pure  zirconium 
oxide  in  commercial  quantities.  This  oxide,  which  car- 
ries not  less  than  99  per  cent  ZrOo,  with  only  a  trace 
of  iron,  sold,  in  1919,  in  ton  lots  at  $1.10  to  $1.20  per 
lb.  It  is  finding  important  uses  in  the  manufacture  of 
small  refractory  articles,  such  as  scorifying  dishes, 
crucibles,  tubes,  and  one-piece  furnace  linings.  Its 
high  melting  point,  which  is  above  2,800  degi-ees  C., 
makes  it  particularly  suitable  for  electric-furnace 
work  where  cost  is  not  an  important  factor. 


British  Imports  and  Exports 
The  following  figures  of  British  metal  and  ore 
imports  and  exports  for  the  first  eleven  months  of 
1918  and  1919  have  been  reported  by  the  Board  of 
Trade,  and  published  in  the  "Ironmonger"  of  Dec. 
13,  1919. 


BRITISH  IMPORTS. 

FIRST  ELEVEN  MONTHS 

(In: 

Long  Tons) 

1918 

1919 

Iron  ore.  manguniferous 

109 .075 

118,215 

Iron  ore.  other  kinds 

.1,900 ,919 

4,717,536 

Pig  iron,  basic 

53,S23 

107,157 

Pig  iron,  forge  and  foundry. . 

27,113 

21 ,624 

Pig  iron,  hematite 

9,!«2 

15,988 

Pig  iron,  other  kinds. 

23 ,2SS 

3,125 

Steel  blooms,  etc 

20 ,014 

5S,60S 

Iron  bars,  angles  atul  roils 

1 1 ,3:9 

2.- ,51)0 

Copper  ore .... 

i:!,9S7 

12,424 

Copper,  regulus 

■20.nsl 

I3 ,603 

Manganese  ore 

Mi  .20.S 

255  ,315 
311,752 

Pyrites  of  iron  and  copper. .    

7.s.i  ,4^2 

Copper,  unwrovight  and  part  wrought 

I'.ll  .737 

106,583 

Lead,  pig  and  sheet 

I'M  .Itol 

205,114 

Tin  ore 

2S.779 
11 ,770 

33  ,242 

Tin.  blocks,  ingots,  slabs. 

21,523 

Zinc,  criitle 

5^,:!l.i 

S7 ,895 

Zinc,  manufactured 

2 ,490 

1 .124 

BRITISH  EXPORTS. 

FIRST  ELEVEN  MONTHS 

Ha 

Long  Tons) 

191S 

1919 

Pig  iron,  basic 

12,319 

165 

Pig  iron,  forge  and  foundry. 
Pig  iron,  hemal  ite 

222 ,235 
157,690 

137,221 
81 ,022 

Pig  iron,  other  kinds 

63,065 

89,303 

Irr>n  bars,  rods,  shapes,  etc.  . 
Iron  ore 

39,271 

160 

4,031 

4,166 

33 ,425 
2,441 

Copper  ingots,  otc 

Leacl,  pigs,  etc... 

8,163 
21 ,626 

Tin,  unwrought ... 

14  ,529 

13 ,576 

Zinc 

1  ,330 

5,532 

Mica  from  India — The  collector  of  customs,  Madras,  has 
announced  that  all  restrictions  on  the  export  of  mica  have 
been  removed  and  that  exports  of  all  sizes  and  qualities  wU 
be  permitted  without  license  to  any  destination. — "Commerce 
Reports." 
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Talc  and  Soapstone  in  1919' 

By  Raymond  B.  Ladoo 

Mineral  Technologist.   U.   S.   Bureau  of  Mines. 
Written  exclusively  for  Thf  Journal 


CONDITIONS  at  the  beginning  of  1919  were  not 
particularly  favorable  for  domestic  producers  of 
talc  and  soapstone.  The  signing  of  the  armistice 
had  automatically  rem.oved  one  large  consumer  of 
ground  talc,  the  Army ;  other  consumers,  particularly  of 
the  highest  grade  of  talc,  were  reluctant  to  place  con- 
tracts until  it  was  evident  that  imported  material  could 
not  be  obtained  at  lower  prices.  Prices  of  labor  and 
materials  were  still  going  up,  and  markets  were  uncer- 
tain. For  the  first  three  or  four  months  this  condition 
prevailed,  and  little  business,  other  than  small  orders 
for  immediate  delivery,  was  noted.  In  April  and  May 
the  boom  in  the  building  industries  was  started,  confi- 
dence began  to  return,  imports  remained  small,  and  con- 
tracts began  to  come  in. 

Talc  an  Acceptable  Substitute  for  English  Clay 

The  greatest  competitor  of  medium-grade  talc  used 
in  the  paper  industry,  English  clay,  had  increased 
greatly  in  price,  and  paper  makers  who  had  turned  to 
talc  as  a  substitute  for  clay  had  found  the  substitute 
generally  equal  or  superior  to  the  fillers  formerly  used. 
Thus,  contracts  were  placed  more  freely,  and  the  expected 
decline  in  demand  did  not  materialize.  At  the  middle 
of  the  year  conditions  were  nearly  normal.  New  uses 
for  talc  had  been  developed  and  new  customers  found 
which  made  up  for  the  loss  of  the  war  business.  At 
the  close  of  the  year  companies  in  many  producing  dis- 
tricts reported  capacity  production,  and  the  outlook  for 
1920  seems  favorable. 

Except  for  the  first  few  months  noted,  the  industry 
as  a  whole  exhibited  many  signs  of  a  healthy  grovrth. 
One  of  the  most  important  of  these  was  the  forming 
of  the  Talc  and  Soapstone  Producers'  Association,  with 
Freeland  Jewett,  president  of  the  Eastern  Talc  Co.,  as 
president.  Several  committees  were  appointed,  among 
which  was  a  committee  for  the  revision  of  the  tariff  on 
talc.  This  committee  drew  up  a  new  tariff  bill,  which 
provided  for  a  tariff  of  ic.  per  lb.  on  crude  talc  or  soap- 
stone,  Ic.  per  lb.  on  ground  talc,  2c.  per  lb.  on  cut  or 
sawed  pencils,  blanks  or  cubes,  and  50  per  cent  Rd 
valorem  on  manufactures  of  talc,  wholly  or  partly  manu- 
factured if  not  decorated,  or  if  decorated  60  per  cent 
ad  valorem.  This  bill  (H.  R.  9063)  was  introduced 
into  the  House  on  Sept.  5  by  Congressman  Fordney, 
Chairman  of  the  Ways  and  Means  Committee,  but  no 
definite  action  has  been  taken  on  it.  Further  plans  for 
the  new  association  have  not  been  worked  out,  and  it  is 
impossible  to  state  what  eflfect  it  will  have  upon  the  in- 
dustry. The  association  represents,  however,  a  long 
step  in  the  right  direction,  and  with  enthusiastic  sup- 
port should  be  of  material  Ijenefit  to  every  producer. 

Reorganization  of  the  Talc  Industry 
Another  encouraging  feature  of  the  year  was  that 
many  companies  have  reorganized  on  a  modern  and  busi- 
nesslike basis.  In  the  earlier  years  the  talc  industry 
was  hampered  by  a  large  number  of  small,  inefficient 
companies,  which  produced  talc  spasmodically,  of  vary- 
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ing  grades,  and  sold  it  for  prices  which  afforded  no 
profit.  Now  many  of  the  larger  companies  have  efficient 
machinery,  competent  engineers,  and  adequate  cost- 
keeping  systems,  which  permit  them  to  market  a  uni- 
form product  of  high  quality  at  prices  which  insure  a 
fair  margin  of  profit.  This  uniformity  of  product  and 
leliability  will  do  much  to  encourage  the  expansion  of 
markets. 

Mining  and  milling  methods  have  improved  greatly. 
Methods  of  prospecting,  shaft  sinking,  and  mining,  first 
applied  to  metal  mining,  have  been  successfully  adopted. 
Modern  and  efficient  mining  machinery  is  replacing  anti- 
quated methods.  The  milling  of  talc  has  further 
improved  through  the  more  common  use  of  grinding  ma- 
chinery such  as  the  Raymond,  Fullers-Lehigh,  and  Stur- 
tevant  mills,  instead  of  the  inefficient,  intermittent  tube 
mill,  and  through  the  use  of  air-separating  systems, 
instead  of  the  slow,  expensive  bolting  through  silk  cloth. 

Talc  as  a  Substitute  for  Graphite 
and  as  Filler 

Although  few  new  uses  for  talc  have  been  noted, 
several  previously  known  have  been  expanded  and  are 
becoming  better  known.  The  use  of  ground  soapstone 
and  talc  as  a  substitute  for  graphite  in  foundry  facings 
is  increasing,  as  it  has  been  found  more  suitable  for 
some  work.  Lower  grades  of  talc  are  finding  an  in- 
creased market  in  the  manufacture  of  rubber,  paint, 
and  roofing,  where  a  colored  filler  is  not  objectionable. 
Domestic  talcs  as  fillers  for  paper  and  cotton  cloth 
have  permanently  replaced  imported  material  in  many 
instances.  Experiments  have  been  made  in  the  use  of 
finely  ground  talc  as  a  filler  for  phonograph  records. 

As  an  indication  of  the  general  feeling  of  confidence 
prevailing  in  the  industrj^  it  is  to  be  noted  that  many 
companies  modernized  their  mills,  increased  their 
plant  capacity,  opened  new  mines,  or  developed  new  de- 
posits during  1919.  Several  new  companies  have  been 
formed  which  have  taken  over  old  nlants  or  developed 
new  deposits  and  bought  new  machinery. 

Development  of  Domestic  Sources 

Before  the  war  most  of  the  toilet-grade  talc  was  im- 
ported from  Italy  and  France,  and  practically  all  of 
the  massive  talc  used  for  the  manufacture  of  lava  gas 
burners  and  electrical  insulation  came  from  India,  Italy. 
France,  and  Germany.  During  the  war  imports  were 
largely  cut  off,  and  domestic  sources  were  developed. 
Talc  of  the  finest  grade,  found  in  California,  proved  to 
be  equal  or  superior  to  Italian  talc  for  ^he  toilet-powder 
industry,  and  practically  all  domestic  needs  of  this  char- 
acter were  supplied.  The  production  of  talc  in  Cali- 
fornia increased  enormously  in  1918,  and  it  is  probable 
that  these  gains  were  retained  or  increased  in  1919,  as 
imports  were  even  less  in  1919  than  in  1918. 

The  production  of  talc  of  lava  grade  was  not  as  satis- 
factory, but  domestic  needs  were  met  in  1919  with  the 
aid  of  small  imports.  Massive  talcs  from  Inyo  County, 
Cal.,  and  from  Lincoln  County,  Wash.,  are  of  excellent 
grade,  and  may  prove  satisfactory  substitutes  for  im- 
ported material.    With  the  prevailing  high  freight  rates. 
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however,  and  the  present  low  tariflf,  it  will  be  increas- 
ingly difficult  for  Western  talcs  to  compete  in  the  East- 
ern markets  with  imported  talcs. 

Labor  conditions  were  generally  unfavorable  during 
1919.  In  many  cases  labor  shortage  decreased  produc- 
tion, and  in  nearly  all  localities  high  labor  cost  and  in- 
efficiency resulted  in  unfavorable  operating  conditions 
and  high  costs. 

Prices  Recover  Toward  the  Close 
OF  1919 

At  present  there  are  no  standard  and  uniform  meth- 
ods of  grading  talc  or  of  quoting  prices.  Some  prices 
are  quoted  on  the  basis  of  talc  only,  with  the  cost  of 
containers  extra,  whereas  other  quotations  include  the 
price  of  the  containers.  It  is  therefore  difficult  to  com- 
pare prices  either  between  districts  or  within  any  given 
district.  However,  certain  general  tendencies  prevailed. 
Prices  of  California  talc  of  toilet  grade  changed  little 
during  1919,  the  range  being  between  $16  and  $32  per 
ton,  f.o.b.  cars  at  mill,  depending  upon  grade.  French 
and  Italian  talcs  held  fairly  constant  at  $50  to  $60  per 
ton.  If  imported  talc  becomes  much  cheaper  it  will  be 
difficult  for  the  California  producers  to  compete,  because 
of  high  freight  rates,  unless  the  import  tariflf  is  in- 
creased. 

Vermont  talcs  were  sold  early  in  1919  at  from  $6  to 
$15  per  ton,  exclusive  of  containers.  Prices  increased 
only  slightly  during  the  year,  except  that  the  cheapest 
grades  now  sell  for  $7  to  $7.50  per  ton.  New  York 
talcs  usually  sell  at  a  slightly  higher  price  than  those 
of  Vermont.  Prices  were  somewhat  below  normal  at 
the  start  of  the  year,  and  slumped  still  lower  in  some 
markets  until  May  or  June.  Then  a  gradual  improve- 
ment started,  which  brought  prices  to  slightly  above 
the  January,  1919,  level.  Prices  now  range  from  $7  to 
$17  per  ton,  depending  upon  grade  and  fineness,  with 
an  average  of  about  $9  per  ton,  f.o.b.  shipping  point. 
It  is  believed  that  1920  contract  prices  will  be  about 
the  present  market  or  slightly  higher.  Prices  of  North 
Carolina  ground  talc  declined  from  $10  to  $15  in  Janu- 
ary to  $9  to  $12  in  December;  crayons  decreased  from 
$1.05  to  $1  per  gross. 

Production  and  Imports  Decline  in  Volume  but 
Increase  in  Value 

The  production  of  talc  in  1918  amounted  to  192,917 
short  tons,  valued  at  $2,107,583.  This  production  was 
less  than  that  of  1916  or  1917  in  tonnage,  but  greater 
than  that  of  either  year  in  value.  The  1919  production 
will  probably  be  equal  to  or  slightly  less  than  that  of 
1918.  It  is  estimated  that  the  total  New  York  output 
will  be  about  80,000  tons  and  that  of  Vermont  about 
the  same  or  slightly  more.  The  California  production 
has  been  increasing  and  may  exceed  that  of  1918,  which 
was  11,760  tons. 

The  imports  of  talc,  which  comes  principally  from 
Canada,  Italy,  and  France,  have  steadily  declined  in 
volume,  but  not  in  value,  since  1916.  Of  course,  this 
was  due  largely  to  lack  of  transportation  facilities,  but 
since  the  armistice  was  signed  imports  have  continued 
to  decrease.  Figures  now  available  indicate  that  the 
total  imports  for  1919  will  be  about  11,500  tons,  with 
a  total  value  of  $220,000,  compared  to  14,218  tons,  valued 
at  $260,576,  in  1918. 

The  following  table  shows  the  imports  of  talc  for  the 
first  ten  months  of  1919: 


I.MI'OUT.S  OK  T.M.C  .lA.NT.VKY  TO  OCTOBER  INCLUSIVE.  1919 

Short  Tons  Value  Value  per  Ton 

Canada     9.241..^  $160,963              $17.30 

rtalv      656.4  U9.297                  44.70 

I'Yance     47.2  4.051                86.00  (a> 

Totals     9,945.1  $194,311 

(a)    Piobabl.v  lav,a-giacle  talc. 

All  imports  were  of  ground  or  prepared  talc. 
Districts  in  the  United  States 

Vermont  and  Massachusetts — Considerable  progress 
was  made  in  the  Vermont  district  during  1919.  The 
Eastern  Talc  Co.  developed  its  mine  No.  8,  located 
by  diamond  drilling,  sinking  a  new  shaft  and 
starting  new  levels.  Complete  new  electric  equipment 
was  provided  for  this  mine,  and  an  efficient  operation 
seems  assured.  At  the  company's  Rochester  mill,  elec- 
tric drive  has  been  substituted  for  steam  drive  through- 
out. The  American  Mineral  Co.  sunk  a  new  shaft  and 
equipped  it  electrically,  replacing  all  the  old  surface 
and  underground  machinery.  In  addition,  the  mill  was 
changed  to  electric  drive,  and  various  improvements  in 
efficiency  were  effected,  so  that  a  somewhat  larger  pro- 
duction is  possible  with  the  same  equipment.  It  is 
reported  that  a  company  is  being  formed  to  reopen  the 
old  Fayston  mine,  near  Waterbury,  Vt.,  and  that  the 
erection  of  a  modern  plant  of  large  capacity  is  under 
consideration.  The  International  Talc  Co.,  formed  dur- 
ing the  year,  purchased  the  propert.v  of  the  Foliated 
Talc  Co.  at  Rowe,  Mass.,  and  expects  to  make  extensive 
improvements  and  alterations  to  increase  capacity  and 
reduce  cost. 

New  York — The  production  of  talc  from  the  New 
York  district  was  somewhat  curtailed  during  the  early 
part  of  the  year,  due  not  only  to  depression  of  the 
market,  but  to  cave-ins  in  one  mine,  which  necessitated 
its  closing  down.  The  mill  was  operated,  however,  on 
talc  in  stock  and  purchased  from  a  wagon  mine  in  the 
district.  The  Uniform  Fibrous  Talc  Co.,  at  Gouveraeur. 
N.  Y.,  has  discovered  a  new  deposit  of  talc  by  diamond 
drilling.  A  new  vertical  shaft,  150  ft.  deep,  is  being 
sunk.  Water-bearing  strata,  encountered  in  sinking, 
have  been  successfully  sealed  by  cement  grouting  under 
pressure.  Surface  arrangements  are  being  changed  to 
increase  efficiency  of  handling  both  rock  and  waste.  An 
ideal  mine  is  being  planned,  which  will  insure  a  maxi- 
mum o:'  production  with  safety  and  efficiency.  Doubt 
has  been  expressed  that  the  1920  production  for  this 
district  will  be  as  large  as  for  the  year  1919,  owingr  to 
reduced  demand,  particularly  for  military  purposes. 

Southern  District — Several  changes  took  place  among 
the  Southern  talc  producers  during  1919.  The  Oliver 
Quartz  Co.  discovered  a  body  of  talc,  or,  more  correctly, 
pyrophyllite,  at  Hemp,  Moore  County,  N.  C,  and  began 
the  production  of  ground  talc,  talc  crayons,  and  tailors' 
chalk.  The  grinding  plant  has  a  capacity  of  75  tons 
per  day  and  the  ci-ayon  plant  50  gross  per  day.  The 
Biltmore  Talc  Co.,  Biltmore,  N.  C,  took  over  and  is  now 
operating  the  property  of  the  Kilpatrick  Development 
Co.,  with  a  mine  at  Marble,  Cherokee  County,  N.  C,  and 
a  mill,  both  for  grinding  talc  and  sawing  crayons,  at 
Biltmore,  N.  C.  The  Harford  Talc  Co.,  with  a  quarn,' 
near  Dublin,  Harford  County,  Md..  continued  to  pro- 
duce massive  talc  for  the  manufacture  of  lava.  The 
Franklin  Soapstone  Products  Co.  was  formed  to  op- 
erate a  soapstone  quarry  at  Henry,  Va.,  and  a  grinding 
plant  of  200  tons'  maximum  capacity  per  day  erected. 
The  product  is  ground  .soapstone  and   not  a  true  talc. 
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It  is  reported  that  the  manufacturers  of  talc  crayons  in 
the  South  have  planned  to  form  an  association  to  be 
allied  ultimately  with  the  Talc  and  Soapstone  Producers' 
Association. 

Western  District — The  production  of  high-grade  talc 
in  California  has  increased  enormously  in  the  last  few 
years,  and  progress  is  still  being  made.  The  Inyo  Talc 
Co.,  with  a  mine  and  mill  near  Keeler,  Inyo  County, 
Cal.,  has  enlarged  both  its  mine  and  mill.  At  the  mine 
two  new  deposits  were  opened,  much  development 
work  was  done,  and  larger  bin  capacity  installed.  At 
the  mill  new  buhr  mills,  additional  bolting  capacity,  and 
one  complete  Raymond  mill  system  have  been  installed. 
It  should  be  noted  that  this  talc  is  entirely  different 
from  that  of  the  Death  Valley  region,  San  Bernardino 
County,  Cal.  It  is  a  hard,  massive  talc,  fine  grained 
and  varying  in  color  from  white,  through  light  green, 
to  gray,  but  producing,  when  ground,  a  high-grade  white 
talc,  with  a  good  slip.  The  Pacific  Coast  Talc  Co.  pur- 
chased the  property  of  the  Western  White  Talc  Co., 
near  Silver  Lake,  San  Bernardino  County,  Cal.,  and  now 
produces  a  pure,  selected  white  talc,  using  the  Raymond 
system  of  grinding  and  separation.  The  Western  Talc 
Co.  opened  a  mine  and  built  a  mill  at  a  deposit  near 
Mondovi,  Lincoln  County,  Wash.  Samples  of  the  crude 
material  indicate  that  the  deposit  is  of  a  high  grade, 
fine  grained,  massive  talc,  with  only  a  trace  of  ii'on  and 
lime.  Both  the  Inyo  talc  and  the  Mondovi  talc  seem  to 
have  possibilities  as  substitutes  for  Indian,  Italian,  and 
French  talc  in  the  manufacture  of  lava. 

Foreign  Situation 

The  production  of  talc  in  France  and  Italy  continued, 
but  on  a  scale  much  smaller  than  before  the  war.  Con- 
siderable activity  has  been  reported  in  the  Madoc  dis- 
trict, Ontario,  Canada.  The  principal  item  of  interest 
is  the  continued  rapid  progress  in  the  South  African 
districts.     Not  only  is  sufficient  high-grade  talc  being 


produced  for  domestic  needs,  but  the  low-grade  material, 
mixed  with  tremolite,  is  finding  increased  uses  in  vari- 
ous refractory  and  heat-insulating  cements.  This  dis- 
trict may  soon  become  a  factor  in  the  world  markets. 
Small  imports  of  talc  have  been  received  from  Japan, 
but  it  is  not  yet  clear  that  Japan  will  become  a  com- 
petitor in  American  markets.  It  is  reported  that  high- 
grade  talc  is  being  mined  near  Castilletes,  Goajira  Pen- 
insula, Colombia,  for  export  to  Venezuela.  Lack  of 
transportation  facilities  has  so  far  prohibited  shipments 
to  the  United  States. 

Soapstone 

The  soapstone  industry  is  confined  principally  to  Vir- 
ginia, but  a  small  quantity  was  produced  in  Vermont 
during  the  year.  Most  of  the  massive  soapstone  is  cut 
into  slabs  and  used  in  the  manufacture  of  sinks,  laundry- 
tubs,  table  tops,  hoods,  switch  boards,  and  for  like 
purposes,  and  consequently  the  market  is  closely  depend- 
ent upon  activity  in  building  construction.  The  build- 
ing industry  did  not  begin  to  recover  irom  the  stagnant 
condition  which  prevailed  during  the  war  until  the 
middle  of  1919.  The  market  for  soapstone  was  conse- 
quently very  poor  early  in  the  year,  and  it  is  not  yet 
normal.  In  addition  to  lack  of  market,  unstable  busi- 
ness conditions  and  high  cost  and  inefficiency  of  labor 
discouraged  attempts  to  increase  activity  and  to  seek 
to  expand  markets. 

Production  was  probably  lower  in  1919  than  in  1918, 
but  there  was  little  change  in  prices  during  the  year. 
Oliver  Bros.,  Inc.,  with  a  quarry  at  Arrington,  Nelson 
County,  Va.,  is  reopening  a  new  deposit,  which  was 
opened  in  1916,  but  later  closed,  owing  to  lack  of  labor. 
The  Union  Soapstone  Co.  worked  its  quarry  near 
Chester,  Vt.,  in  a  small  way,  but  it  is  reported  that  the 
company  is  considering  installation  of  channeling  ma- 
chinery to  make  a  larger  production  possible.  Though 
not  much  confidence  is  felt  by  some  producers,  1920 
should  see  the  gradual  return  to  more  normal  conditions. 


Mica  in  1919 

BY  J.   VOLNEY  LEWIS. 
Written  exclusively  for  The  Journal 


DOIMESTIC  supplies  of  mica  were  fully  main- 
tained during  1919,  and  possibly  somewhat  in- 
ci-eased,  although  statistics  are  not  available 
for  accurate  comparison.  A  slight  increase  is  re- 
ported from  North  Carolina,  the  chief  domestic 
source.  The  shai-p  advance  in  prices  under  the  war 
stimulus  brought  forth  a  considerable  increase  in 
total  output,  but  the  chief  producing  states.  North 
Carolina  and  New  Hampshire,  have  done  little  more 
than  sustain  their  general  average.  The  increase 
has  come  largely  from  Virginia,  South  Dakota, 
Georgia,  Alabama,  Idaho,  and  Colorado,  several  of 
which  formerly  found  mica  mining  unprofitable.  Be- 
sides the  mines  operated  primarily  for  mica,  some  of 
this  mineral  is  obtained  as  a  byproduct  from  feldspar 
mines.  Several  of  these  in  North  Carolina  were  orig- 
irxally  operated  as  mica  mines. 

For  many  years  preceding  the  Great  War  this 
country  produced  less  than  40  per  cent  of  its  con- 
sumption of  sheet  mica,  and  the  proportion  produced 
of  the  higher  grades  consumed,  such  as  meet  the 
rigid  specifications  for  high-potential  electrical  pur- 


poses and  the  requirements  of  clearness,  flexibility, 
and  freedom  from  flaws  and  color  for  many  of  its 
uses  in  glazing,  was  undoubtedly  much  lower.  Hence 
it  appears  that  domestic  production  is  incapable  of 
meeting  the  normal  demands,  especially  for  the  bet- 
ter gi-ades  of  mica,  except  under  much  more  effec- 
tive stimulation  than  was  furnished  by  the  recent 
war  conditions. 

No  considerable  change  has  occurred  in  the  rank 
of  the  chief  producers  during  the  year.  North  Caro- 
lina has  probably  continued  to  furnish  about  70  per 
cent  of  the  total  production  and  about  50  per  cent 
of  the  domestic  sheet  mica,  and  New  Hampshire 
about  25  per  cent  of  the  total  and  perhaps  40  per 
cent  of  the  sheet.  Much  smaller  amounts  have  come 
from  the  other  states. 

Imports 

The  continued  strength  of  the  mica  market  was 
also  reflected  in  the  increase  of  18  per  cent  in  the 
quantity  and  21  per  cent  in  the  value  of  crude  mica 
imports  during  the  first  ten  months  of  the  year  over 
the  corresponding  period  of  1918.    The  greater  in- 
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crease  in  value  than  in  quantity  corresponds  to  an 
advance  of  about  5  per  cent  in  price.  This  may  be 
due  to  an  actual  advance  or  it  may  arise  from  the 
importation  of  a  larger  proportion  of  the  higher 
grades. 

In  cut-mica  imports  there  was  a  falling  off  of 
nearly  27  per  cent  in  value  for  the  same  period.  As 
the  quantity  is  not  reported,  there  is  no  basis  of 
comparison  with  average  values  for  1918.  Average 
prices  of  mica,  however,  probably  have  less  signifi- 
cance than  those  of  any  other  mineral  commodity, 
because  of  the  wide  range  in  value  of  the  different 
gi'ades. 

Mica  imports  come  chiefly  from  India,  which  pro- 
duces about  two-thirds  of  the  world's  supply,  and 
fiom  Canada,  Brazil,  and  Argentina,  with  smaller 
and  more  irregular  shipments  from  Mexico,  Guate- 
mala, Newfoundland,  Japan,  South  Africa.  Chile. 
Peru,  and  Costa  Rica.  India  is  not  only  the  chief 
source  of  the  world's  supply,  but  most  of  the  sheet 
iTiica  for  the  exacting  requirements  of  the  electrical 
industry  and  glazing  has  long  come  from  that  coun- 
try. 

nUPORTS   OF  MICA   INTO  THE   UNITED   STATES 
(For   Periods   of   Ten    Months.    Endinj?   October    31.) 
—  Unmanufactured  —         Cut.  Split,  and 
Manufactured 
Pounds  Value  Value  Total  Value 

1917  ....  697.271       $369,364       $832,263       $1,201,627 

1918  604,316        5.^1.019        787.312        1.338.331 

1919  735,313       700.486       675,769       1,276,255 

Exports 

Exports  of  mica  from  the  United  States  are  chiefly 
in  the  form  of  manufactures.  For  the  ten  months 
ended  Oct.  31,  exports  in  1919  showed  a  gain  of  36 
per  cent  in  value  over  those  of  1918,  but  the  total  is 
scarcely  7  per  cent  of  the  value  of  mica  imported  in 
the  same  pei'iod. 

The  value  of  mica  exports  for  the  first  ten  months 
of  1919  was  $87,229,  as  compared  with  $64,352  in 
1918  and  $62,159  in  1917,  for  the  corresponding 
periods. 

Prices 

The  decline  in  prices  that  was  expected  to  follow 
the  stress  of  war  conditions  has  not  materialized. 
On  the  contrai-y,  though  many  restrictions  and  han- 
dicaps on  both  domestic  and  foreign  shipping  have 
been  ameliorated  or  removed,  the  continued  demand 
for  mica,  particularly  in  the  electrical  industry,  has 
been  so  sti'ong  that  prices  have  been  maintained  at 
the  war  level  even  on  the  lowest  grades,  and  in  many 
other  grades  there  has  been  an  actual  advance  of 
as  much  as  25  per  cent,  and  on  some  of  the  larger 
sizes  considerably  more. 

Phlogopite  ("magnesia"  or  "amber"  mica),  which 
is  preferred  for  certain  electrical  uses,  is  still  pro- 
duced commercially  only  in  Canada.  The  mica  from 
all  other  sources  is  muscovite  ("potash"  or  "white" 
mica),  which  is  the  only  variety  suitable  for  the 
great  majority  of  uses  to  which  these  minerals  are 
applied.  Of  the  several  known  species  of  mica  only 
these  two  have  any  importance  in  the  market,  al- 
though biotite  ("ferromagnesian"  or  "black"  mica) 
has  occasionally  been  u.sed  in  small  amounts.  Lepi- 
dolite  ("lithia"  mica)  is  used  in  the  chemical  indus- 
try as  a  source  of  lithium  salts. 


Besides  the  well  knowTi  localities  from  which  sup- 
plies have  been  obtained  in  former  years,  attention 
has  been  called  to  several  additional  deposits  in  the 
course  of  the  year,  some  of  which  may  develop  into 
important  commercial  sources. 

North  Carolina. — The  opening  of  a  biotite  deposit 
in  North  Carolina  for  the  production  of  ground  mica 
for  roofing  manufacture  has  been  reported,  but  de- 
tails are  not  yet  available. 

Guatemala. — j\Iica  has  been  known  in  Guatemala 
for  many  j'ears,  but  not  until  the  advent  of  the  high 
prices  occasioned  by  the  war  have  the  deposits  been 
worked  to  any  extent.  During  the  last  two  years 
considei'able  quantities  have  been  exported  to  the 
United  States,  some  of  it  in  large  sheets,  and  efforts 
are  being  made  by  two  or  three  companies  to  con- 
tinue the  exploitation  of  the  deposits.  Additional 
deposits  are  said  to  have  been  found  in  the  Depart- 
ment of  Quiche.  Surface  workings  have  been 
opened  and  experimental  shipments  of  three  or  four 
tons  have  been  made  to  the  United  States. 

Siberia. — Golovachev'  reports  the  occurrence  of 
mica  in  the  Province  of  Yakutsk  along  the  Mama 
River,  an  affluent  of  the  Bitim;  in  Transbaikal 
on  the  rivers  Bystraya  and  Sludvanka,  near  the 
north  end  of  Lake  Baikal;  along  the  Tasyeeva,  an 
affluent  of  the  Angara,  and  along  the  River  Kan,  in 
the  Krasnoyarsk  Uyezd.  Remoteness  and  poor 
means  of  communication  are  enumerated  among  the 
great  difficulties  in  the  way  of  producing  mica  in 
these  regions  at  present. 


Feldspar  in  1919 

BY  J.   VOLNEY  LEWIS 
Written  exclusively  for  The  Journal 

CONTINUED  activity  in  feldspar  mining  marked 
most  of  the  eastern  districts  during  1919,  but 
statistics  are  expected  to  show  a  reduction  of  15  to 
20  per  cent  from  the  output  of  the  preceding  year; 
that  is.  a  total  of  proliably  80,000  to  85,000  tons,  as 
against  98,816  tons  produced  in  1918. 

The  falling  off  occurred  largely  in  Pennsylvania. 
Maryland,  California,  and  to  a  smaller  extent  in 
North  Carolina.  In  Ontario,  also,  the  product  of 
which  is  used  in  the  United  States,  a  considerable 
reduction  in  output  is  reported.  In  addition  to  local 
causes  in  some  districts,  the  shortage  of  labor  has 
teen  in  part  responsible,  and  in  the  earlier  part  of 
the  year  there  was  some  difficulty  in  procuring  cars 
for  shipment.  Also,  until  recent  months,  there  has 
been  great  restriction  in  building  operations 
throughout  the  country,  and  consequently  a  greatly 
reduced  demand  for  sanitary  ware,  in  which  nor- 
mally large  quantities  of  feldspar  are  used.  This 
condition  was  offset  in  part  by  the  stimulated  ac- 
tivity in  table  ware,  due  to  the  continued  shortage 
of  imports. 

Atlantic  States.— Western  North  Carolina  is  still 
the  principal  source  of  cinide  feldspar  in  the  United 

'Translated    from    Golovachcv's    "Economic    Geography    of    Siberia,"    in 
Commerce    Reports,    May    8,    1919. 
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States.  There  has  been  some  decline  from  the  40,- 
020  tons  produced  in  this  district  in  1918,  but  also 
probably  an  increase  in  the  state's  proportion  of  the 
total  output.  The  material  is  a  high-potassium 
feldspar,  most  of  which  is  used  in  pottery,  although 
considerable  quantities  are  also  consumed  bj'^  the 
glass,  enamel  ware,  and  enamel  brick  and  tile  indus- 
tries. 

Southwestern  Maine,  the  next  in  importance,  has 
probably  kept  up  nearly  to  the  1918  output,  which 
was  25,375  tons.  Most  of  this  is  also  high-potassium 
feldspar,  although  at  Mount  Apatite  the  sodium  con- 
tent runs  higher.  Estimates  are  not  yet  available 
for  southeastern  New  York,  which  produced  12,737 
tons  in  1918,  the  greater  part  of  which  is  said  to 
have  been  used  in  glass  and  enamel  ware. 

Production  in  Maryland  and  Pennsylvania  (8,340 
and  4,950  tons,  respectively,  in  1918)  fell  off  con- 
siderably, in  the  latter  state  probably  30  per  cent  or 
more.  Most  of  the  production  is  used  in  ceramics, 
and  a  little  also  goes  into  scouring  soap.  The  mill 
at  Brandy\\ine  Summit,  Pa.,  which  was  burned  Dec. 
20,  1918,  has  not  been  rebuilt,  and  the  mines  for- 
merly supplying  it  have  remained  idle.  Connecticut 
again  fell  below  its  pre-war  production  and  probably 
also  below  that  of  1918,  which  was  5,942  tons. 

Pacific  Coast- — California,  the  only  Western  pro- 
ducer of  feldspar,  is  expected  to  show  a  still  further 
decline  from  the  maximum  of  1917.  The  production 
of  the  last  three  years,  as  reported  by  the  State 
Mineralogist,  has  shown  gi-eat  variations — 2,630 
tons,  11,792  tons,  and  4,132  tons,  respectively,  for 
the  years  1916-17-18,  with  valuations  of  $14,350, 
§46,411,  and  $22,061.  More  than  50  per  cent  of  the 
output  in  1918  was  used  by  the  Riverside  Portland 
Cement  Co.  in  the  manufacture  of  cement,  and  the 
potash  was  recovered  in  the  flue  dust.  The  rest  was 
used  by  potteries  within  the  state. 

Canada — Frontenac  County,  Ont.,  which  has  long 
been  an  important  source  of  feldspar  for  the  eastern 
United  States,  in  1919  fell  considerably  below  the 
maximum  (20,232  tons)  attained  in  1918.  The  out- 
put for  many  years  has  ranged  between  15,000  and 
20,000  tons  annually,  and  the  total  for  1919,  is  ex- 
pected to  fall  nearer  the  lower  than  the  higher  fig- 
ure. Besides  labor  shortage,  the  depth  of  some  of 
the  older  workings  (in  one  mine  about  250  ft.)  and 
litigation,  in  the  case  of  one  important  producer, 
have  conspired  to  restrict  production.  Practically 
the  entire  output  is  exported  to  the  United  States 
and  most  of  it  is  used  in  the  potteries  of  Trenton, 
N.  J.,  and  East  Livei-pool,  Ohio.  No  feldspar  is 
imported  from  other  countries. 

Feldspar  Prices 
Owing  to  the  sharp  advance  in  price,  the  total 
value  of  the  feldspar  produced  in  the  United  States 
in  1919  will  probably  show  an  increase  over  that  of 
the  preceding  year,  in  spite  of  the  marked  decline 
in  output.  The  price  of  crude  spar  in  the  East, 
where  most  of  it  is  produced  and  marketed,  advanced 
from  an  average  of  about  $3.90  per  ton  in  1918  to 
about  $4.85  in  1919,  an  increase  of  approximately  25 
per  cent.    The  average  value  of  crude  spar  in  Cali- 


fornia in  1918  was  $5.34,  or  37  per  cent  higher  than 
in  the  East. 

The  price  of  gi-ound  feldspar  at  the  eastern  pot- 
teries was  practically  stationary  at  about  $19  per 
ton  throughout  1919,  which  was  about  51/2  per  cent 
higher  than  the  average  of  $18  per  ton  in  the  preced- 
ing year. 


Iron  Mining  in  China 

BY  WILLIAM  A.  WONG. 

Mining  Engineer 
Written  exclusively  for  The  Journal 

'T^HE  iron  industry  of  China  was  not  as  active 
-i-  during  1919  as  in  the  preceding  year.  This  was 
especially  true  during  the  last  half  of  the  year.  Dur- 
ing 1918  the  Manyang  Iron  &  Steel  Works  was 
practically  the  only  operating  company,  virtually 
monopolizing  the  Chinese  market  for  ferrous  prod- 
ucts. There  was  also  the  Penchi-hu  works,  in  South 
Manchuria,  but  the  output  of  the  last  named  com- 
pany was  small  and  it  was  not  an  important  rival  in 
the  Chinese  field.  Japanese  and  American  steel 
could  not  be  had,  except  by  those  that  were  stocked, 
so  the  iron  industry  was  generally  brisk  and  profit- 
able. After  the  signing  of  the  armistice,  foreign 
products  were  again  imported.  This  ruined  the 
Chinese  market  by  cutting  the  prices  to  far  below 
the  cost  of  production  in  the  Chinese  mills,  a  condi- 
tion due  essentially  to  the  disturbed  situation  in 
money  exchange  (about  $90  Chinese  =  $100  U.  S.) 
and  the  reduction  of  ocean  freight  for  the  imported 
products. 

The  production  of  iron  ores  must  necessarily  con- 
form to  the  market  conditions  of  finished  iron  prod- 
ucts. During  1918,  the  small  mines  around  Wuhu 
shipped  80,000  to  90,000  metric  tons  of  hematite.  The 
ore  was  collected  by  native  wheelbarrows  from  points 
twenty  to  thirty  miles  away  and  shipped  in  native 
junks  to  Pukow  where  it  was  loaded  into  Japanese 
boats  for  export.  This  ore  was  sold  for  $7  (Chinese 
money,  or  about  $7.50  U.  S.)  a  metric  ton,  the  ship- 
pers realizing  some  profit.  With  the  reduction  of 
price  for  iron  ore,  this  practice  became  unprofitable 
and  mining  stopped. 

The  largest  iron  mines  of  China  are  in  Tayeh.  The 
Han-yeh-ping  Co.'s  mines  produced  about  600,000 
metric  tons  of  mixed  hematite  and  magTietite  ores 
during  1919,  against  596,000  metric  tons  in  1918.  A 
total  of  350,000  metric  tons  was  exported  to  Japan, 
and  the  remainder  consumed  by  the  company's 
Hanyang  Iron  &  Steel  Works. 

Besides  the  Han-yeh-ping  Co.'s  mines,  the  Hupeh 
Provincial  Iron  Mine  is  also  situated  in  Tayeh.  Con- 
siderable work  has  been  done  to  facilitate  shipping 
ore  from  this  mine  to  the  river  terminal,  but  so  far 
mining  has  not  yet  been  started.  This  mine  should 
be  able  to  export  during  the  latter  part  of  1920.  The 
Tikong  iron  mine,  near  Wuhu,  is  producing  about 
500  metric  tons  of  hematite  a  day.  The  entire  out- 
put is  shipped  to  Japan.  The  Penchi-hu  mine  is 
operated  to  supply  the  necessary  raw  materials  for 
its  own  blast  furnaces.  The  output  of  ore  was  about 
150,000  metric  tons  in  1919. 
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PRODUCTION  throughout  the  various  mining 
districts  was,  in  general,  lower  than  that  of 
1918,  and  particularly  so  in  the  Lake  Superior 
districts  where  shipments  amounted  to  only  about 
eighty  per  cent  of  that  obtaining  in  either  of  the 
two  years  previous.  The  year  closed  with  conditions 
rather  unsettled,  due  to  the  steel  strike  and  to  some 
extent,  the  coal  strike.  In  general  the  supply  of 
labor  was  sufficient,  although  some  of  the  districts 
report  a  shortage,  particularly  in  common  labor,  and 
this  is  probably  due  to  an  exodus  of  Southern  Euro- 
peans. 

A  dock  woi'kers'  strike,  affecting  all  of  the  ore 
docks  in  the  Lake  Superior  district  and  covering  a 
period  of  about  two  weeks,  occurred  the  latter  part 
of  July  with  the  result  that  some  curtailment  in 
shipments  was  caused,  although  production  at  the 
mines  was  but  slightly  interfered  with  as  the  ore 
was  stocked.  One  strike,  a  local  disturbance  insti- 
gated by  I.  W.  W.  agitation  and  of  short  duration, 
occurred  at  the  Zenith  mine  on  the  Vermilion  range 
and  spread  to  other  properties  in  that  vicinity. 
Wages  were»practically  the  same  as  in  1918  through- 
out the  various  districts.  With  a  few  exceptions  the 
eight-hour  day  maintained  in  underground  work, 
although  in  open  pit  and  surface  operations  the  ten- 
hour  day  was  customary. 

Development  in  Labor-Saving  Devices 

Mining  methods  remained  practically  the  same  in 
all    districts.      On    the     Marquette     range,    at   the 
Gardiner-Mackinaw  mine,  a  method  of  open  stope 
mining,  leaving  wall  pillars  and  milling  the  ore  into 
raises  has  been  developed.    The  use  of  labor-saving 
devices  has  become  general,  although  the  greatest 
development  in  that  direction  has  been  in  the  Lake 
Superior  districts.  Underground  loaders  of  the  Arm- 
strong, Hoar,  and  Halby  types  have  been  installed 
and  good  results  obtained,  and  the  use  of  the  "Little 
Tugger"  hoist  has  proved  successful  in  loading  ore 
into  chutes  and  underground  cars.    Increasing  intei-- 
est  in  deep-well  pumps  for  use  in  pumping  out  pits 
and  unwatering  mines  has  been  apparent.    This  de- 
velopment started  on  the  Cuyuna  range,  the  first  one 
being  a  deep-well  centrifugal  used  at  the  Hillcrest 
open  pit.     In  the  open  pits,  the  use  of  large  type 
revolving    shovels    increased,  20-yd.  stripping  cars 
were  superseded  by  those  of  30-yd.  capacity,  and 
track  shifters  and  tie-tamping  machines  were  used. 
In    Alabama    the    Workmen's  Compensation  Act 
was  passed  by  the  last  legislature  and  is  effective 
Jan.  1,  1920.     A  measure,  imposing  a  tonnage  tax 
of  3c.  per  ton  on  iron  ore,  effective  Oct.  1,  1919,  was 
also  passed.    In  New  Jersey,  a  new  mining  law,  pat- 
terned generally  after  the  state  law  now  existing  in 
Idaho,  was  made  effective  in  March.    The  introduc- 
tion and  defeat  of  two  tonnage  tax  bills  in  the  Min- 
nesota legislature,  one  at  the  regular  session,  de- 
feated in  the  House,  and  another,  defeated  by  Gover- 
nor Burnquist's    veto,  was    the    only  legislation  of 
importance  affecting  mining  in  Minnesota. 


On  the  Mesabi  range,  crushing  and  screening 
plants  were  erected  at  the  Morris  and  Webb  mines, 
Hibbing,  and  at  the  Hill-Trumbull  mine  at  Marble. 
New  concentrating  equipment  was  installed  at  the 
Leonidas  mine,  Eveleth ;  Danube  mine,  Bovey,  and 
at  the  Draper  mine,  Calumet.  At  the  Leonidas,  one 
unit,  containing  a  35-ft.  log  washer,  the  operation  of 
which  is  expected  to  obviate  the  need  of  turbos, 
classifiers  and  tables,  was  started  in  September.  On 
the  Gogebic  range  an  installation  of  ore  dryers  at 
the  Wakefield  mine  was  completed.  At  the  Replogle 
mine,  Wharton.  N.  J.,  construction  was  commenced 
on  a  wet  concentration  plant  which  will  treat  tailings 
from  the  di'y  magnetic  mill.  In  the  same  district, 
at  the  Richard  mine,  a  magnetic  cobbing  mill,  was 
placed  in  operation. 

The  Marquette  Range 

The  Cleveland-Cliflfs  Iron  Co.  on  the  Marquette 
range,  have  done  considerable  drilling  northwest  of 
the  Barnum  or  Cliffs  shaft  at  Ishpeming  and  some 
at  the  South  Jackson  mine  at  Negaunee;  the  Brei- 
tung  interests  have  been  conducting  explorations 
east  of  the  old  Blue  mine,  and  the  Williams  Iron  Co. 
drilled  the  Hungerford  prospect  near  Humbolt.  The 
shaft  of  the  Barnes  and  Hecker  mine,  four  miles 
west  of  Ishpeming,  was  finished  and  drifting  started. 
The  Stephenson  and  Austin  mines  at  Princeton, 
which  were  drowned  out  nearly  two  years  ago,  were 
unwatered.  over  7,000  gal.  per  minute  being  pumped 
before  satisfactory  headway  was  made.  The  old 
Hard  Ore  pits  of  the  Cleveland-CliflFs  Iron  Co.  were 
pumped  out.  The  Maitland  open  pit  on  the  Cascade 
range  shipped  a  large  amount  of  siliceous  ore. 
Changes  in  ownership  on  the  Marquette  range  were 
as  follows:  The  Cleveland-Cliffs  Iron  Co.  surrendered 
its  lease  on  the  Imperial  mine  at  Michigamme  in 
April,  and  removed  all  of  its  equipment  excepting 
the  headframe;  the  Rogers-Brown  Oi-e  Co.  shipped 
the  ore  remaining  in  stock  at  the  Ohio  mine  at  Michi- 
gamme and  gave  up  the  property;  the  old  Michi- 
gamme mine  and  other  lands  of  the  Michigamme 
Company  were  sold  at  public  auction  on  Dec.  1,  and 
the  lease  on  the  Rolling  Mill  mine  was  transferred 
from  Jones  &  Laughlin  to  Clement  K.  Quinn  and 
associates. 

Gogebic  Range  Operations 

On  the  Gogebic  range  the  Republic  Iron  &  Steel 
Co.  unwatered  the  old  Plummer  mine  west  of  Hui'ley, 
sunk  the  shaft  from  the  13th  level  to  the  15th  level 
and  drifted  toward  the  ore  previously  discovered  by 
drilling  from  surface.  The  Ashland  mine,  which  was 
surrendered  to  the  original  lessors,  the  Hayes  broth- 
ers, by  the  Cleveland-Cliffs  Iron  Co.  about  1912,  and 
operated  since  that  time  with  indifferent  success, 
discovered  a  new  orebody  on  the  footwall  at  the  20th 
level  which  promises  to  be  an  important  find.  The 
Republic  Iron  &  Steel  Co.  purchased  a  one-half  inter- 
est in  the  Townsite  mine,  formerly  the  old  Norrie, 
from  the  Townsite  Mining  Co.  Producers  in  this 
district  were  the  same  as  in  1918. 
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Mining  activities  in  the  Iron  River  district  of  the 
Menominee  range  were  somewhat  better  in  1919 
than  during  the  preceding  two  years  but  they  were 
still  below  normal.  There  were  no  explorations  or 
new  properties  opened.  The  only  diamond  drilling 
in  the  district  was  done  underground  at  the  Chatham 
mine  in  February.  The  Wamapa,  formerly  known 
as  the  Purcell,  a  small  property  in  the  northern  part 
of  the  district,  was  taken  over  by  the  Davidson  Ore 
Mining  Co.  and  the  Cottrell  mine,  formerly  operated 
by  the  Oliver  Iron  Mining  Co.,  was  taken  over  by 
Oglebay,  Norton  Co.  The  Buffalo  Iron  Mining  Co., 
operators  of  the  Homer  mine,  while  sinking  the  Car- 
diff shaft  on  the  forty  directly  west  of  the  Homer, 
encountered  4, .500  gal.  of  water  per  min.  at  the  ledge. 
The  Foundation  Co.  sealed  the  shaft  under  air  pres- 
sure, and  concreted  the  entire  shaft  to  surface.  The 
following  mines  shipped  ore  during  the  season: 
Homer,  Wamapa,  Davidson  No.  1,  Davidson  No.  2, 
James,  Konwinski,  Dober,  Bengal,  Spies,  Bates, 
Rogers,  Chatham,  Hiawatha,  Caspian,  Zimmerman, 
Berkshire,  Chicagoan,  and  Tully.  In  the  Crystal 
Falls  district,  the  Judson  mine,  operated  by  the  Jud- 
son  Mining  Co.  and  closed  in  June,  was  taken  over 
under  lease  in  October  by  the  M.  A.  Hanna  Co. 
Shippers  in  1919  were  as  follows:  Amasa-Porter, 
Balkan,  Bristol,  Carpenter,  Dunn,  Judson,  Monon- 
gahela,  Odgers,  Tobin  and  Warner  mines. 

In  Dickinson  County  the  Loretto  Iron  Co.  di'illed 
on  Sections  1,  12,  and  13,  T.  39  N.,  R.  29  W.  The 
Oliver  Iron  Mining  Co.  secured  a  lease  on  the  Millie 
mine  from  the  Dessau  Iron  Co.  No  new  properties 
were  opened.  Producers  in  1919  were:  Chapin, 
Hamilton,  Ludington,  Traders,  and  Indiana  mines  at 
Ii'on  Mountain ;  Aragon,  Mum-o,  Brier  Hill,  and  Cur- 
rie  at  Norway ;  East  Central,  Vulcan  and  East  Vul- 
can at  Vulcan,  and  the  Loretto  mine  at  Loretto. 

Operations  on  Mesabi  Range 

In  the  Hibbing  district  of  the  Mesabi  range,  the 
Bourne  mine  was  operated  by  the  Cleveland-Cliffs 
Iron  Co.  A  new  shaft,  near  the  Susquehana  mine, 
was  sunk  to  the  ore,  and  a  stripping  contract  was  let 
to  the  Winston  Dear  Co.  The  Cleveland-Cliffs  com- 
pany is  also  stripping  the  Trumbull  property  adja- 
cent to  the  Hill  pit  near  Canisteo.  The  Sweeney 
mine,  between  the  north  and  south  Cypress  pits  was 
also  being  stripped.  At  the  South  Agnew  property 
the  Interstate  Iron  Co.  continued  sinking  hoisting 
and  timber  shafts.  The  old  Morrow  mine,  now 
known  as  the  Bradford,  was  leased  to  Fay  and 
Kingston  who  expect  to  operate  it  is  a  scram  next 
season.  The  Carson  Lake  mine  at  Hibbing,  the  Sar- 
gent mine  at  Keewatin,  and  the  Danube  and  Draper 
mines  at  Calumet  entered  the  list  of  new  shippers. 
Other  new  shippers  elsewhere  on  the  Mesabi  range 
were  the  Billings  near  Chisholm,  operated  by  the 
Todd  Stambaugh  Co. ;  the  Wade  mine,  of  the  Cleve- 
land-Cliffs Iron  Co.  at  Kinney,  and  the  Pilot,  east 
of  Mt.  Iron,  a  small  milling  property  operated  by 
the  M.  A.  Hanna  Co. 

On  the  Vermillion  range,  the  Zenith  mine,  which 
has  been  operated  some  thirty  years  by  the  Oliver 


Iron  Mining  Co.,  was  worked  by  the  Zenith  Mining 
Co.,  an  independent  company.  The  Consolidated 
Vermilion  and  Extension  property  was  taken  over 
by  the  Phoenix  Mining  Co.  and  is  now  mining  a 
high-grade  non-bessemer  ore. 

Little  New  Development  on  Cuyuna 

The  Cuyuna  range  was  noted  for  the  idleness  of 
the  developed  and  partially  developed  mines  rather 
than  for  the  opening  of  new  ones.  Practically  all  the 
underground  manganiferous  ore  properties  were  idle 
during  the  year.  Iron  ore  mines  that  had  shipped 
previously  were  operated,  the  one  new  development 
being  the  Sagamore  mine,  at  Riverton,  an  open  pit 
manganiferous  deposit.  The  lease  of  the  Thompson 
mine,  which  had  been  operated  by  the  Inland  Steel 
Co.  for  several  years,  was  surrendered  at  the  close 
of  the  year.  The  Hillcrest  mine  passed  to  the  Hill- 
crest  Mining  Co.,  in  which  Coates  &  Tweed  hold  the 
controlling  interest.  Producers  and  shippers  from 
the  Cuyuna  range  were  as  follows:  Kennedy, 
Thompson,  Bonnie  Belle,  Hillcrest,  Omaha,  Croft, 
Armour  No.  1,  Pennington,  Rowe,  Mahnomen, 
Meacham,  Armour  No.  2,  Feigh,  and  Sagamore 
mines. 

Progress  in  Alabama  District 

Aside  from  some  deep  diamond  drilling  started 
several  years  ago  and  continued  in  1919  very  little 
exploration  work  was  done  in  the  Birmingham  dis- 
trict during  the  year.  Few  new  properties,  if  any, 
were  acquired  by  any  of  the  companies.  The  Wood- 
ward Iron  Co.'s  development  work  from  its  No.  4 
vertical  shaft  had  scarcely  started  and  was  confined 
to  concreting  the  steel  shaft  sets  into  place  which 
had  not  been  completed  at  the  end  of  1918.  Pro- 
ducers in  1919  included  the  Tennessee  Coal,  Iron, 
and  Ry.  Co.,  Republic  Iron  &  Steel  Co.,  Woodward 
Iron  Co.,  Alabama  Company,  Gulf  States  Steel  Co., 
and  numerous  small  contractors  who  worked  for  the 
companies  mentioned. 

Iron  mining  was  quiet  in  New  Jersey  in  1919,  and 
there  was  practically  no  exploration  work  done  by 
the  several  companies  in  the  field.  The  properties 
from  which  the  district's  production  came  were  the 
following:  Replogle  mine,  owned  by  the  Replogle 
Steel  Co.;  the  Richard  mine,  owned  by  the  Thomas 
Iron  Co.;  and  the  Mt.  Hope  and  the  Oxford  mines, 
owned  by  the  Empire  Steel  &  Iron  Co.  There  were 
no  new  shippers  during  the  year.  A  most  important 
transfer  of  property  was  the  one  by  which  the  hold- 
ings of  the  Wharton  Steel  Co.  passed  to  the  Replogle 
Steel  Co. 

Exploration  in  New  York  District 

In  New  York,  at  Port  Henry,  only  three  old  pro- 
ducing properties  were  worked  in  1919  by  Witherbee 
Sherman  &  Co.,  namely,  the  Old  Bed,  Harmony  and 
New  Bed,  which  together  yielded  about  950,000  tons. 
This  company  completed  an  exploration  progi-am 
involving  20,000  ft.  of  diamond  drilling,  10,000  ft. 
of  which  was  on  the  new  property.  This  work  was 
done  for  the  pui-pose  of  determining  the  extent  of 
orebodies  of  the  Old  Cliff  mines,  at  Mineville,  which 
are  extremely  low  in  phosphorous. 


242 


Engineering   and   Mining   Journal 


Vol.  109,  No.  8 


The  Labor  Situation  in  1919 


Grass  Valley,  Ca!.  General 


Under-  June  13-30 

ground 


There  were  no  less  than  twenty  strikes  in  about 
as  many  different  mining-  communities  during  1919, 
the  causes  of  wliich  varied.  Most  of  these  wei-e 
failures  in  that  the  strikers  lost  the  chief  point 
sought.  The  I.  W,  W.  lost  out  completely  whenever 
it  came  to  a  showdown,  doubtless  owing  to  the  public 
sentiment  aroused  against  them.  Organized  labor 
generally  failed  to  obtain  increased  recognition.  The 
chief  cause  underlying  this  unrest  was  the  increas- 
ing (rather  than  inci'eased)  cost  of  living,  which 
was  capitalized  by  the  radical  and  professional 
trouble  maker.  Practically  all  the  more  important 
strikes  reported  during  the  year,  aside  from  the 
steel  and  the  coal  strikes,  are  listed  as  follows : 

STRIKES  IN  MINING  COMMUNITIES  IN  U.  S.  IN  1919 
Place  Coniijany  Strikers  Duration  Result 

Miami,  Ariz.  International       Cranemen     3  days  Failed 

smelter 
Stoddard,  Ariz.        Arizona  Ring-      Shaftmen       Short  Granted  rubber 

hamton  clothi'g  deinanded 

General  Short  Allowed  60c  increase 

Oatman,  Ariz.  General  I.  W.  \V.         Aug.  9-24  Failed:  50c  increase 

granted:  I.  W.  W. 
shut  out 
Jerome.  Ariz.  General  I.  W.  \V.         Started  Feb.  S  Failed:  big  compan- 

ies shut  down  until 
May  17 
Wage  increase  re- 
fused; contingent 
bonus  and  other 
conces-sionsgranted 
Kennett,  Cal.  U.  S.  S.  &  R.  Co.  Smelter  May  to  date      Smelter  shut  down 

Mech  inics 
Leadyille.  Col.         General  General  Early  in  1919.  P  a  r  t  i  a  1    failure; 

short  wages  reduced  50c 

instead  of  51 ;  sev- 

e  r  a  1    properties 

closed  down 

Coeur  d'AIenes.       All  except  Bun-  I.  W.  W.         Aug.  15-Oct.  9  Failed:  increase  and 

Ida.  ker  Hill  &  S.  recognition  of 

I.  U.  M.  M.  S.  W. 
refused 
Cuyuna  Range.       General  I.  WW.         July  3-8  Failed;  M  o  o  n  e  y 

Minn.  strike 

Ely,  Minn.  Ended  Oct.  28  Failed:  local  trivial 

dispute 
Butte.    Anaconda  General  Metal  trades  July  3-S  Failed:    M  o  o  n  e  y 

and  Great  Falls,  strike 

Mont. 

General  Metal  trades  Aug     8-12    to  Failed:  50c  increase 

Oct.  18  refused 

Virginia  City,  General  Miners'  Aug.  30,  1  day  Failed;  increi\se  re- 

Nev.  Union  fused 

Tonopah,  Divide,  General  General  -Vug  n-Oct.4  Failed;   SI    increase 

Nev.  refused;      working 

agreement     issued 
Nov.  10. 
Battle  Mountain.    Copper  Canyon  General  Aug.  10-Oct.     Compromised:     50c 

Nev.  .Mining  Co.  19  net    increase 

granted;  company 
to    hire    whom    it 
pleases 
Rochester,  Nev.       Rochester  Nev.  General  .Short,    began  Compromised;     in- 

Silver  Mines  Co.  Nov.  17  crease    refused; 

bonus  granted 
Chrome,  N.  J.  U.  S.  M.  R.  Co.  Latter  part  of  Plant   cln-sed   for   a 

year  time;  other  results 

unknown 

Homestead.  Ore.     Homestead  Iron  Half    force.  Began  June  6    Failed:      wage     in- 

Dyke  .Mines         I.  W'.  \V.  crease    and    board 

Co.  reduction  refused 

Park  City,  Utah      General  General  May7-June24  Failed:  SI  per  hour 

and    6    hour    day 
refused 
Republic,  Wash.      General  General  Began  Oct.  9     Failed:    $1   increjtse 

refused 

Except  in  Nevada,  Colorado,  Texas,  and  Shasta 
Countv.  Calif.,  the  supply  of  labor  was  reported  to 
be  sufficient,  but  with  little  or  no  excess.  Skilled 
labor  was  everywhere  scarce,  in  spite  of  the  return 
of  men  after  the  armistice  was  signed.  Widespread 
oil  development  and  prospecting  probably  was  re- 
sponsible for  this  latter  condition.  In  most  sections 
of  Nevada  and  Colorado  labor  conditions  were  bad, 
the  supply  low  and  the  worker  correspondingly  inef- 
ficient. The  North  drew  so  heavily  on  the  labor 
supply  in  the  Birmingham  district  of  Alabama  that 
there  was  a  scarcity  of  colored  miners  in  the  latter 
part  of  the  year.    It  is  noteworthy  that  wherever 


the  situation  improved  the  efficiency  of  the  men  at 
the  same  time  increased.  The  abrogation  of  assess- 
ment work  in  1919  tended  to  ease  the  labor  situation. 
Wages  tended  to  rise  and  did  so  in  most  sections, 
though  there  were  some  cases  where  they  were  low- 
ered. In  comparing  wages  in  different  districts  it 
must  be  remembered  that  the  cost  of  living  varies, 
though  not  widely.  Data  on  the  cost  of  living  are 
rather  elusive  and  hard  to  obtain.  In  another 
accompanying  table  the  wages  paid  machine  men 
and  common  labor  in  the  more  important  mining 
districts  of  the  United  States  are  listed. 

W.\GES  PAID  IN  MINING  DI.STRICTS  IN  U"NITED  STATES  ON  JAN.  I  AND 

NOV.  1.  1919 

Nature     ^Wages  Jan.  1,  1919^  . — Wages  Nov.  1,  1919 — .   Hrs. 

of  Machine  Machine  per 

Place  Operation       Men  Labor  Men  Labor  .Shift 

I )atnian,  .\riz  Gold         .  S5..50  $4.50  8  6.00  $5.00  S 

.Jerome.  .\ri2 .Copper    .    4.90  3.00  6.10  3.70  8 

Stoddard.  .\riz...  Cioo;>r 6.10  4.10  8 

Globe,  .\riz Copper..    5.90  5.15  8.15  4.90  8 

4.15(M)  3.90(M) 

Inspiration,  .\riz..  Copper...    5.90  5.15  6.15  4.90  8 

4.15(\l) 

Rav.  .\riz Copper..    5.20(x)  4.20(x)  4.95(v)  4.20(y)  8 

Huron.  .Vriz Copper         5.40  6.15  5.00  8 

Morcnci,  .\riz Copper         5.20CM)       4.98(M)  H 

3.83(M1  3  63(M)  8 

Bisb,v,  Ariz Coppjr...     6.10  5.85  6.10  8 

3.45(M) 

Northern. Axkansiw  Manganese  3.00  2-3.00  3.00  2-3.00  9 

Zinc  3.00  2-3.00  3.00  2-3.00  9 

Grass  V.alley.  Cal.  Gold 4.00  3.50  4.00  3.50  8 

Copper,  Cal Copper  . .    4.50  4.50  8 

Telljiide,  Col.  ..  Gold,sil..     4. .50  4.00  5.00  4.50  8 

(stoping)  (stoping) 

Boulder.Col Gold 5.00  4.00 

Breckenridge.  Col.  Gold 4.75  8 

Cripple  Creek, 

Col Gold 4.50  3.75  4.50  3.75  S 

Wall.ice,  Ida Zinc 5.25-5.75         4.75  5.25-5.75  4.75 

Michigan: 

Marquette  Rangelron 5.36  up         8 

4,23  10 

Gogebic  Range  .  Iron ■5.56(a)         8 

6.16(b)         8 

4.34  10 
Copper  Country.  Copper...    4.80(e)            3.75                 4.>S5(c)            3.75 

oOOff)  7.10(d) 

.Minnesota: 

Mesabi  Range.  .  .  Iron  6.64(g)  S 

5.2S(h)  8 

5.92(i)  8 

Cuyuna  Range.  .   Iron    .     .  6. 75-7. 50(g)       8 

5.00(h)  8 

5.50(i)  8 

4-4.84  9-10 

Butte,  Mont Copper...    5.75  5.00  5.75(i)  5.00  8 

Tonopah,  Nev.    .  Silver...     5.50  5.00  5.50  5.00  8 

Divide,  Nev .Silver...     5.50  5.00  5.50  5.00  8 

Kimberly,  Nev. ..  Copper 5.50  5.00  8 

Hoehester.  Nev...  Silver...     5.50  5.50(k)         8 

\lnsr,llon.  N.  M...  Silver....     4-1.50  3.50  4-4.50  3.50  8 

\alcd,.n.N.  M...  Copper...    4.00(M)  3.25(M)  3.75(M)  3.00(.M)  8 

I'IrluT,  Okla Lead  zinc     4.50  3.25  8 

Hoineste;ld,  Ore.  Copper...    S.2S  4.25  5.75  4.50  8 

Cornucopia,  Ore.  Gold 4.50-5.00  3.50(1)  8 

Lead.  S.  D Gold 4.25(m)   3.25-3.50(m)         4.25(m)   3 . 25-3 . 50(m)  ,8 

Trojan, S.D Gold 4.25  3.75  '8 

Eureka,  Utah Silverlead    5.00  3.75  5.25  4.50  8 

EiistTintic,  Utah.  Silver  lead    5.50  4.50  8 

Park  Citv,  Utah..  Silverlead   5. 25(n)  4.00  5.25(n)  4.00  8 

Frisco,  Utah Silver...     5.25  4.25  4.75  4.00  8 

Bingham,  Utah...  Copper...    5.25(o)         5.75  3.70  9 

Republic,  Wash...  Gold 4.50  Shutdown    Shutdown  S 

Platleville,  Wis  ..  Zinc 4.00(p)  3.60  4.00(p)  3.60  9 

(a)  Comp:iny  account,  (b)  Base  wage,  contract:  actual  wage  higher,  tip  to  $6.80 
in  some  mines,  (c)  .\verage  for  contract  and  day  rate  for  stoping.  yd)  Drifting. 
(o)  -'Vverage  on  amygdaloid,  (f)  .-\verage  ou  Calumet  conglomerate,  (g)  Contmct 
miners  aver.age.  (h)  Compiiny  account,  dry.  (i)  Company  account,  wet.  (j)  Re- 
duced :1  on  Feb.  7,  restored  July  1.  (k)  Company  ne-ir  end  of  ye;ir  agreed  to  gradu- 
ated bonus  of  25~ot)e.  based  on  price  of  silver.  (I)  Raised  all  employees  33'/3C  per  day 
Dec.  1.  (m)  Including  2.^c  war  bonus,  (n)  $5.75  in  wet  places,  (o)  Lowered  to  $4. .50 
on  Feb.  7,  to  $4.25  on  NIar.  1.  raised  to  $5  July  16.  (p)  Company  account;  contractors 
average  $5-6.     (x)  Includes  $1.95  bonus,     (y)  Includes  $1.70  bonus. 

Omissions. —  (M)  in  the  wage  table  means  Mexi- 
can labor.  A  strike  at  the  Garfield  smelter,  Garfield, 
I'tah,  lasting  from  Feb.  11  to  Mar.  8,  failed.  The 
strike  at  Chrome,  N.  J.,  lasted  from  Aug.  19  to  Sept. 
27.  There  was  also  a  strike  at  Ely,  Nev.,  among  the 
employees  of  the  Nevada  Consolidated  Copper  Co., 
which  failed  after  lasting  about  two  weeks  ending 
Aug.  30.  Several  strikes  occurred  in  Canada,  princi- 
pally at  Kirkland  Lake  and  Cobalt,  where  they  failed. 
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Mining  in  Australasia  in  1919 


BY  W.  P.  GEARY" 
Written  exclusively  for  The  Journal 


THE  MINERAL  prcduction  of  Australasia  ex- 
hibited a  notable  decline  in  1919  when  com- 
pared with  previous  years.  Owing  to  industrial 
troubles,  the  mines  at  Broken  Hill,  N.  S.  W.,  which 
supply  approximately  one-third  of  the  world's  pro- 
duction of  silver,  lead  and  zinc,  closed  down  in  May 
and  had  not  reopened  at  the  close  of  the  year.  Early 
in  the  year,  o^v^ng•  to  the  depression  in  the  copper 
industry,  the  more  important  companies  in  the  var- 
ious states  ceased  production,  but  later  resumed 
operations  on  the  metal  market  becoming-  normal. 

The  gold  yield  of  Australia  and  New  Zealand  con- 
tinued to  diminish  during  the  year.  Table  I  indi- 
cates the  gold  production  for  the  years  1918  and 
1919,  the  figures  for  1919  teing  estimated  from  the 
first  eleven  months  of  the  year. 

TABLE    I— AUSTRALASIAN    GOLD    YIELD 


Western  Australia 
Victoria 
Queensland 
New    South    Wales 
Tasmania 

South   Australia   (Including: 
Northern  Territory) 


W18 
Fine  Oz. 
876,511 
158.827 
I.IS.STI 
87.045 
10,529 

11,470 


Total   for   Australia  1,277.963 

Dominion  of  New  Zealand      189,159 


Total   for  Australasia 


1919 
Fine  Oz. 

807.132 

135,662 

123,287 

55,960 

9.600 

10.000 

1.141.541 
180,000 

1,321,541 


As  in  previous  years  Western  Australia  main- 
tains its  position  as  the  largest  producer,  but  the 
output  for  1919  exhibits  a  marked  decline.  The 
Great  Boulder  Proprietary  Gold  Mines  Limited 
made  a  net  profit  of  SI. 104,660  during  the  year  1918 
as  against  $1,265,130  in  1917.  The  average  cost  of 
mining  and  treatment  was  32s.  6d.  a  ton  as  against 
28s.  8d.  for  1917.  The  ore  reserves  on  Dec.  31  were 
estimated  at  345,719  tons  containing  250,488  oz. 
gold  equal  to  14.49  dwt.  per  ton  as  compared  with 
387,511  tons  averaging  14.43  dwt.  per  ton  for  the 
previous  year.  The  value  of  the  reserves  is  stated 
to  be  approximately  $5,300,000.  The  Ivanhoe  Gold 
Corporation,  Boulder,  W.  A.,  made  a  net  profit  of 
$397,095  during  the  year  1918,  and  paid  four  divi- 
dends totaling  $375,000. 

The  principal  mines  of  the  Edna  May  gi-oup  at 
Westonia,  W.  A.,  and  their  output  to  June  30,  1919, 
are  as  follows:  The  first  figure  being  ounces  gold 
and  the  second  figure  in  parentheses  being  dividends 
paid  for  the  period:  Edna  May,  150,859'  oz.  ($1,606,- 
875)  ;  Edna  May  Central,  46,222  oz.  ($45,000)  ;  Edna 
May  Deeps,  26.397  oz.  ($62,500)  ;  Edna  May  Con., 
16,114  oz.  ($16,250). 

In  Queensland  the  gold  yield  showed  a  decrease  of 
11,119  oz.  valued  at  $236,155  for  the  ten  months  of 
1919.  For  the  half  year  ended  June  1,  1919,  the 
Mount  Morgan  Gold  Mining  Co.,  Q.,  mined  137,232 
tons  of  ore,  of  which  84,072  tons  came  from  within 
the  previously  estimated  reserve,  reducing  the  esti- 


"Care   Bepartment  of  Mines,    Sydney.   Australia. 

'^This  fisure  does  not  include  the  returns  from   sands   and   slimes  which 
amounts  to  about   $500,000. 


mated  tonnage  of  ore  in  reserve  to  3,622,892,  with 
an  average  value  of  2.58  per  cent  copper  and  6.13 
dwt.  of  gold  per  ton.  The  production  from  90,687 
tons  treated  at  the  smeltery  for  the  half  year  was 
2,687.93  tons  copper  and  50,041.5  oz.  gold. 

In  Victoria,  Bendigo  Amalgamated  Gold  Fields 
produced  112,977  tons  of  ore  during  the  12  months 
ended  July  1,  1919,  including  25,260  tons  raised  by 
tributers.  The  average  value  of  the  company's  ore 
was  26.3s.  as  compared  with  20.3s.  per  ton  last 
term,  while  the  tributers  ore  was  worth  37s.  per  ton. 
The  Constellation  shaft  has  yielded  9,044  tons  of  ore 
which  gave  a  return  of  7,523  oz.  of  gold,  or  an  aver- 
age of  67s.  per  ton. 

In  the  State  of  New  South  Wales  a  marked  falling 
off  in  the  gold  yield  was  exhibited  during  the  period 
under  review.  At  the  Mount  Boppy  gold  mine. 
Canbelego,  61,176  tons  of  ore  were  crushed  for  the 
year  ended  Dec.  31,  1918.  the  value  of  the  gold  ob- 
tained being  $327,755.  The  ore  reserves  were  esti- 
mated at  188,158  tons,  but  developments  promised 
a  considerable  addition  to  this  quantity.  Opera- 
tions were  hampered  owing  to  the  shortage  of  water. 

The  last  report  of  the  Waihi  Gold  Mining  Co., 
New  Zealand,  shows  that  $304,985  in  excess  of  esti- 
mates were  received  for  bullion  produced  in  1918, 
which  brought  the  return  from  the  188,998  tons 
treated  during  the  term  to  $1,935,325.  Operations 
at  the  reduction  works  of  the  Tasmania  Gold  Mine. 
Limited,  Beaconsfield,  Tasmania,  were  confined  to 
roasting,  grinding,  and  filter-press  treatment  of  con- 
centrates until  May  10,  1918,  when  the  plants  were 
closed  down,  as  the  stock  had  become  exhausted. 
During  the  four  and  one-half  months  of  working, 
6,276  tons  of  concentrates  were  treated  for  a  return 
of  2,041  oz.  of  gold  valued  at  $43,260. 

Silver,  Lead,  and  Zinc  Production 

The  mines  on  the  Broken  Hill  field,  N.  S.  W., 
ceased  production  early  in  May  on  account  of  indus- 
trial troubles,  and  it  is  not  expected  that  operations 
will  be  resumed  before  the  beginning  of  1920. 
Metal  buyers  are  interested  in  Broken  Hill,  and  the 
report  of  E.  C.  Andi-ews,  B.  A.,  F.  G.  S.,  of  the  New 
South  Wales  Geological  Survey,  who  for  the  past 
two  years  has  been  engaged  making  an  extensive 
survey  of  the  field,  is  being  eagerly  awaited.  The 
Broken  Hill  Proprietary  Co.  for  the  year  ended 
May  31,  1919,  mined  142,488  tons  of  ore,  including 
22,061  tons  of  siliceous  ore  for  direct  smelting,  as 
compared  with  134,664  tons  in  the  previous  year. 
The  ore  dressing  plant  for  the  same  period  handled 
120,095  tons  of  crude  ore  which  produced  19,339 
tons  of  lead  concentrates  assaying  57.35  per  cent 
lead,  27.63  oz.  of  silver  per  ton,  and  also  24,019  tons 
of  slimes.  The  zinc  flotation  plant  dealt  with  211,- 
438  tons  of  tailings  as  compared  with  237,851  tons 
for  the  previous  twelve  months,  the  production  of 
zinc  concentrates  amounting  to  48,579  tons.     The 
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gross  receipts  from  the  sale  of  the  company's  prod- 
ucts, including-  those  from  the  iron  and  steel  works 
at  Newcastle,  N.  S.  W.,  plus  stocks  in  hand,  were 
$17,409.9]  0,  and  expenditure  on  the  working  account 
totaled  $12,355,160,  leaving  a  balance  of  $5,054,750. 
Broken  Hill  South,  Limited,  during  the  year  ended 
June  30,  1919,  raised  164,875  tons  of  ore,  the  aver- 
age assay  being  14.7  per  cent  lead;  7.3  oz.  silver  per 
ton.  and  13.9  per  cent  zinc.  The  ore  reserves  were 
stated  to  be  3,500,000  tons,  and  the  profit  on  the 
year's  work  amounted  to  $1,720,565.  North  Broken 
Hill,  Limited,  for  the  half  year  ended  June  30,  1919, 
raised  55,072  tons  of  ore  as  against  75,155  tons  in 
the  preceding  term.  Concentrates  totaled  20.2, 
quartz  tailings  14.5,  zinc  tailings  50.3  and  slimes  15 
per  cent  of  the  products  treated  at  the  ore  dressing 
plant. 

Amalgamated  Zinc  (De  Bavay's),  Limited,  Broken 
Hill,  recorded  only  four  months  production  for  the 
half  year  ended  June  30,  1919,  during  which  period 
81,567  tons  of  material  were  treated  as  against  112,- 
775  tons  in  the  previous  half  year,  while  the  output 
of  zinc  concentrates  and  zinc  slime  concentrates 
amounted  to  only  22,016  tons,  the  assay  being  47.9 
per  cent  zinc ;  6.9  per  cent  lead,  and  9.4  oz.  of  silver 
per  ton.  The  accounts  of  the  Zinc  Corporation, 
Limited  (mining  and  treatment  department),  for  the 
year  1918  (latest  report)  show  a  net  profit  of 
$1,132,350.  On  Dec.  31,  1918,  the  ore  reserves  were 
estimated  at  2,076,000  tons  of  an  average  assay  of 
14.6  per  cent  lead,  2.6  oz.  silver  per  ton,  and  9.4  per 
cent  zinc. 

In  the  state  of  Queensland,  the  value  of  the  min- 
erals won  during  the  nine  months  ended  Sept.  30, 
1919,  other  than  gold,  coal  and  precious  stones, 
amounted  to  $3,356,910.  The  output  of  silver  and 
lead  was  valued  at  $55,790.  In  the  state  of  Tas- 
mania the  output  of  silver-lead  ore  for  the  year  end- 
ing Dec.  31,  1918  (latest  figures  available)  was  7,241 
tons  valued  at  $635,880.  During  the  same  period 
the  Electrolytic  Zinc  Company  Proprietary  of  Aus- 
tralasia, Limited,  Risdon,  Tasmania,  treated  20,979 
tons  of  calcines  from  Broken  Hill,  N.  S.  W.,  and  pro- 
duced 3,822  tons  of  slab  zinc  valued  at  $764,400. 
Year's  Production  of  Tin 

In  Tasmania  during  the  half  year  ended  June  30, 
1919,  the  Mount  Bischoff  Tin  Mining  Co.  mined 
53,835  tons  of  ore,  of  which  3,982  tons  were  rejected 
as  being  low-gi-ade,  and  from  the  balance  212  tons  of 
concentrates  were  obtained.  The  ore  reserves  were 
estimated  at  1,066,000  tons,  the  tin  content  being 
0.28  per  cent.  Operations  at  the  Pioneer  Tin  Mining 
Co.'s  mine,  Tasmania,  were  hampered  during  the 
twelve  months  ended  June  30,  1919,  owing  to  the 
smallness  of  the  rainfall.  The  following  statement 
gives  the  results  of  the  sluicing  done  to  date: 

STRKAM   TIN   RECOVERED 


Cu.  Yds. 
Year  ended  June  30.   1919 634,800 

Tons 
272.762 

Per  Cu.  Yd. 
1.142  lb. 

and   including  Argonaut  and  Pioneer; 

June    30.    1919 _ 708.600 

321.173 

1.015  lb. 

In  New  South  Wales  the  Y-Water  (Emmaville) 
Tin  Mining  Co.  for  the  half  year  ended  July  31.  1919, 
sluiced  295,800  cu.  yd.  of  gi-ound  for  a  yield  of 
129.85  tons  of  tin-oxide,  as    compared    with    89.15 


tons  for  the  previous  half  year.  The  Vegetable 
Creek  Tin  Mining  Co.,  Emmaville,  won  319  tons  of 
tin-oxide  during  the  year  ended  April  23,  1919.  The 
net  profit  for  the  year  was  $197,005,  which,  with 
$7,650  brought  forward  from  the  previous  account, 
made  the  amount  8204,655.  The  production  of  tin 
in  Queensland  for  the  first  nine  months  of  the  year 
1919  was  703  tons  valued  at  $469,905.  In  Tasmania 
the  value  of  the  tin  ore  raised  during  the  year  1918 
(latest  figures)  was  2,256  tons  valued  at  $2,443,990. 

Australian  Copper  Production  in  1919 

Owing  to  the  temporary  absence  of  a  market, 
copper  production  in  the  Australian  Commonwealth 
for  the  year  1919  will  probably  be  very  much  lower 
than  it  has  been  for  the  past  fifteen  years.  With 
the  exception  of  Mount  Morgan  (Queensland)  and 
Mount  Lyell  (Tasmania),  practically  every  copper 
mine  in  Australia  has  been  closed  down  for  about 
three  or  four  months  of  the  year.  In  some  cases 
operations  were  suspended  for  longer  periods,  not- 
ably by  the  Mount  Elliott,  Hampden,  and  other  im- 
portant CloncuiTv  producers  in  Queensland.  It  may 
be  expected  that  the  total  production  for  the  year 
will  not  greatly  exceed  22,000  tons,  if  it  reaches 
that.  At  the  time  of  writing  most  of  the  mines  have 
reached  their  stride  again,  but  it  may  be  some  little 
time  before  the  Wallaroo  &  Moonta  Co.  (South  Aus- 
tralia) is  producing  on  the  scale  it  reached  during 
the  war.  Labor  conditions  have  also  contributed  in 
no  small  measure  to  the  stoppages,  or  at  all  events, 
have  played  their  part  in  reducing  the  production. 
Nearly  all  the  companies  are  required  to  send  their 
blister  copper  by  sea  transit  to  the  I'efinery.  Wal- 
laroo &  Moonta,  which  has  its  own  refinery,  is  better 
placed  in  this  regard,  but  any  disturbance  in  the 
running  of  the  coastal  vessels  affects  Wallaroo  also, 
because  it  is  compelled  to  draw  its  coke  supplies 
by  sea  transit. 

Queensland  as  usual  will  account  for  about  half 
of  the  total  copper  produced  for  the  year.  The 
principal  contributors  were  Mount  Morgan,  Hamp- 
den Cloncurry,  Mount  Elliott,  and  Mount  Cuthbert, 
in  the  order  named.  Given  reasonable  labor  condi- 
tions, they  are  all  capable  of  much  better  results 
than  during  the  period  under  review.  The  Mount 
Morgan  Co.  is  experimenting  with  a  leaching  process 
which  promises  to  do  everything  that  is  required  of 
it  so  far  as  the  copper  contents  of  the  ore  are  con- 
cerned, but  the  extraction  of  the  gold  is  a  problem 
which  yet  requires  to  be  commercially  worked  out. 

The  Mount  Lyell  Co.  in  Tasmania,  despite  labor 
troubles,  and  the  temporary  absence  of  a  market, 
kept  the  flag  flying  during  the  year  and  latterly,  by 
reason  of  the  comparatively  high  silver  values  con- 
tained in  its  blister  copper,  has  given  enhanced  re- 
turns. The  Wallaroo  &  Moonta  Co..  as  usual,  will 
account  for  the  bulk  of  the  production  of  South 
Australia.  On  this  occasion,  however,  it  amounts 
to  nothing  of  great  importance.  The  general  man- 
ager, II.  Lipson,  Hancock,  is  at  present  visiting  the 
United  States,  and  as  a  result  of  his  inquiries,  some 
change  may  be  made  at  Wallaroo  in  the  method  of 
furnacing  the  ore. 
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Are  We  at  War  with  Russia? 

Every  now  and  then  some  Congressman  gets  up  in  the  House  and  puts  the  above  question, 
demanding  that  our  engineers  and  their  guards  be  withdrawn  from  Siberia.  Similar  pro- 
testations against  the  trade  embargo  against  Russia  are  urged  by  various  kindly  and 
fatuous  groups  of  lovers  of  all  mankind. 

We  should  be  interested  in  psychological  tests  made  on  these  Congressmen. 

Very  recently  we  hear  less  from  these  people— since  the  Russian-bred  revolutionary  plot  in 
this  country  has  been  unearthed. 

We  ARE  at  war  with  Russia.  Russia — a  murderous  outlaw — is  making  war  on  us,  and  win- 
ning— not  here,  but  abroad. 

Will  we  take  as  long  to  wake  up  as  we  did  in  the  case  of  Germany?  A  firm  and  prompt 
policy  now  will  save  untold  misery. 

If  there  were  anything  in  spiritualism,  do  you  think  all  the  powers  of  the  air  could  keep 
Roosevelt  from  talking  to  us  in  this  crisis? 


Daniel  Guggenheim's  Article 

IN  THIS  ISSUE  we  are  presenting  an  article  by 
Daniel  Guggenheim,  perhaps  the  gi-eatest  mining 
and  smelter  financier  in  the  world.  This  article  was 
written  at  oui'  earnest  solicitation,  and  on  our  sug- 
gestion that,  under  the  present  conditions,  it  is  a 
public  duty  for  the  captains  of  industry  to  mix  freely 
in  the  discussion  of  problems  and  remedies.  Read- 
ers will  find  Mr.  Guggenheim's  contribution  cogent 
and  sound. 


The  Press  and  the 

Gold-Mining  Situation 

THERE  is  that  in  the  currency  problem  which 
befuddles  our  intellects  and  leads  to  diverse 
theories,  explanations,  and  remedies.  The  intricate 
system  of  credits  which  banking  has  constructed  on 
top  of  real  money,  and  all  the  technique  of  that  sys- 
tem, is  responsible  for  that  confusion:  for  if  we 
look  through  this  credit  maze  the  laws  of  real 
money  (metal)  do  not  seem  so  pei-plexing.  In  con- 
sidering a  mine  and  its  management,  we  have  often 
been  obliged  to  remind  owners  and  investors  that 
the  real  mine  was  undergi'ound,  in  the  stopes  and 
the  prospective  stopes,  and  not  in  surface  plants  and 
equipment:  nor  could  the  gi'eatest  perfection  of 
hoisting,  milling,  and  transportation  operations  be 
of  avail  if  the  crude  ore  could  not  be  produced.  We 
are  inclined  to  see  a  similar  analogy  in  the  relation  of 


metal  to  the  currency  situation:  the  banking  system 
is  the  top  works,  the  metal,  the  mine.  If  our  finan- 
ciers forget  this  fundamental  principle  of  the  min- 
ing engineer,  they  may  look  for  hard  times  or  a 
shutdown. 

The  bewilderment  that  springs  from  any  other  but 
the  bedrock  conception  is  even  shown  editorially  in 
the  New  York  "Tribune,",  whose  lucid  and  inde- 
pendent utterances  are  usually  so  convincing.  In  an 
editorial  of  Dec.  4,  entitled  "The  Automatic  Shut- 
Off,"  it  comments  on  the  gold-mining  situation  as 
follows : 

"Fewer  ounces  of  gold  are  produced  when  miners 
get  $8  per  day  than  when  they  get  $4.  The  low- 
grade  gold  mines  are  shutting  down,  and  we  ai'e  see- 
ing the  beginning  of  an  automatic  shut-off  to  rising 
prices.     Inflation  is  meeting  its  natural  foe. 

"When  will  prices  begin  to  come  do^\^l?  The  best 
guess  is  that  it  will  be  when  gold  available  fov  money 
and  for  the  use  of  bank  and  currency  credits  does 
not  suffice  to  offset  the  demands  of  expanding  busi- 
ness exchanges." 

If  the  above  were  true,  we  have  a  simple  and,  na- 
tionally speaking,  a  cheap  way  to  reduce  the  high 
cost  of  living — to  shut  do^\^l  the  gold  mines ;  and  the 
gold  miners  who  need  the  reduction  in  costs  so 
sorely  would,  we  think,  be  foremost  in  calling  a 
shutdown  if  they  could  look  forward  to  such  a  desir- 
able result.  If  it  were  true,  the  less  gold  any  coun- 
try has  the  more  its  paper  currency  will  buy.    We  do 
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not  think  we  need  pursue  the  di.scussion  of  this  par- 
ticular remedy  further.  Were  we  really  on  a 
basis  of  real  money,  it  is  true  that  a  scarcity  of  gold 
would  mean  a  higher  purchasing  power  for  it;  con- 
sequently, ,lower  prices  for  commodities :  but  as  our 
"money"  is  mainly  the  paper  credit  currency  of  the 
banker's  system,  the  less  gold  there  is  behind  it  the 
less  it  will  be  worth  in  the  popular  mind,  and  the 
less  it  will  purchase  in  commodities;  consequently, 
prices  will  go  up  farther  as  the  production  of  gold 
decreases,  and  will  keep  doing  so.  In  other  words, 
the  less  gold  the  greater  the  inflation. 

The  fact  is  that  y.e — meaning  in  general  the  great 
business-doing  nations  which  rely  on  a  gold  base — 
are  headed  for  the  rocks,  and  going  faster  all  the 
time.  We  wish  it  were  true  that  the  gold-mining 
industry  acted  as  an  automatic  shut-off  to  rising 
prices  and  a  regulator  of  the  results  of  extended 
ciedit,  and  paper  money  machines  running  three 
shifts.  It  would  surely  be  a  comfortable  provision 
of  providence ;  but  actually  providence  has  placed  the 
problem  squarely  up  to  man. 


Hoover  for  President 

AS  THE  INSPECTION  of  possible  candidates  for 
the  position  of  next  President  progresses,  our 
lack  of  outstanding  figures  to  which  we  can  confi- 
dently turn  for  leadership  becomes  evident.  For  the 
Democrats,  the  astonishing  choice  seems  to  be  be- 
tween Wilson  and  Bryan.  We  believe  that  further 
comment  is  unnecessary.  For  the  Republicans,  there 
stand  out  mainly  dark  horses,  who  promise  to  make 
docile  and  perfunctory  presidents.  General  Wood 
might  be  elected  as  the  legatee  of  Roosevelt,  but  his 
staid  i-ecord  does  not  promise  the  aggressive  leader 
we  need  in  these  days. 

Our  system  does  not  breed  political  leaders — our 
party  machines  are  too  strong  and  the  autocratic 
rule  of  the  Chief  Executive  is  too  firmly  fastened. 
We  shall  need  a  strong  man  in  the  trying  days  to 
come — we  care  not  what  party  he  may  represent.  In 
the  emergency  many  men  are  turning  to  Hoover, 
the  strong  and  silent  American  of  the  period — the 
greatest  American,  at  the  present  juncture.  "If 
only  we  knew  his  politics,"  the  politicians  cry,  for 
they  sense  him  as  a  winner. 

We  have  been  sickened  with  politics.  Politics 
was  played  all  through  the  war  in  this  country,  with 
a  cheap  and  disgusting  persistency  found  in  no  other 
country.  We  need  not  a  politician,  but  a  man. 
Hoover  looks  like  the  best  bet  for  us.  Unlike  all  pol- 
iticians, he  owns  no  boss.  If  one  or  both  of  our 
political  machines  want  to  win,  let  it  or  them  pick 
Hoover.  After  we  elect  him,  they  can  decide  with 
him  who  is  to  te  boss.    Give  us  a  man! 


The  Cup  That  Chills 

THE  mining  engineers  and  the  miners,  like  the 
rest  of  that  sturdy  people,  the  Americans,  vigor- 
ously keep  to  their  banqueting.  But  their  heroism 
is  nothing  to  that  of  the  guests  that  they  sometimes 
entertain,  as  when  distinguished  Frenchmen,  as  has 


often  happened  ncently,  sit  througli  the  latest 
American  symbolism  for  conviviality.  A  glass  of  ice- 
water  (with  the  accent  on  the  first  syllable)  as  a 
stimulant,  a  strangely  chosen,  ill-cooked,  and  in- 
aitistic  dinner  served  by  intense  Slavonic  waiters 
who  ai'e  in  a  hurr\'  to  catch  their  trains,  some  ice 
cream,  another  glass  of  ice-water  and  a  hunk  of  ice 
to  top  off  with,  a  little  coffee  as  a  pick-me-up,  and  a 
fat  cigar  as  an  all-too-feeble  anesthetic,  and  our 
Gallic  visitors  from  the  land  where  vin  ordinaire  and 
bread  are  the  last  necessities  of  the  very  poor  are 
called  upon  to  be  felicitous. 

Who  that  has  watched  and  marvelled  at  that 
heroic  race  during  the  last  four  years  would  doubt 
its  Spartan  tearing  in  this  most  trying  case  of  all? 
As  for  us  Americans,  what  could  overcome  such  a 
hardy  and  stoical  people,  that  can  drink  either  whis- 
key or  ice-water  with  equal  aplomb,  and  pay  highway- 
man's tribute  without  a  wince  for  beastly  dinners 
thrown  at  them  in  halls  of  barbaric  splendor?  The 
inextinguishable  viking  breed  never  comes  out  more 
strongly  than  in  these  men  of  action.  We  are  not 
men  of  temperament,  like  our  gallic  friends.  It  is 
lamentable  to  hear  us  try  to  sing  our  national 
anthem,  and  know  neither  the  air  or  the  words,  but 
look  out  when  we  get  our  guns  out  and  follow  the  flag! 
We  cannot  make  banqueting  a  fine  art.  or  an  art  at 
all — with  Us  it  is  an  unconscious  penance — but  we 
can  go  through  the  motions  as  coolly  as  if  there  were 
cocktails  with  every  course;  indeed,  we  might  say, 
more  coolly.  There  are  some  of  us  who  have 
coquetted  with  the  Arctic,  who  have  swum  and 
struggled  in  ice-water — and  drank  it  betimes — but 
we  always  had  our  tea  with  our  flapjacks  and  bacon, 
like  good  Arctic  Brothers,  Russian  or  Englishman. 
We  were  now,  we  I'ealize,  sybarites.  The  matutinal 
cold  bath,  at  all  seasons,  of  the  vigorous  sportsman 
is  eft'eminate  beside  the  voluntary  stomachic  ice- 
water  bath  of  the  American  at  his  meals,  banquets, 
and  feasts.  It  is  his  hair  shirt,  to  keep  him  from 
getting  soft.  Can  one  wonder  at  the  New  Yorkers 
who  went  straight  from  Broadway  to  Belleau  Wood, 
and,  when  surrounded  by  the  Germans,  cut  off  from 
food  and  told  to  suri'ender,  calmly  directed  the  Teu- 
tons to  Hell,  and  nonchalantly  went  without  food 
till  the  day  came  that  they  were  rescued? 

We  have  long  ago  known  and  analyzed  the  evils 
of  alcoholism.  We  voted  for  prohibition,  and  would 
do  so  again — but,  suffering  humanity!  Why  ice- 
water? 

It  was  in  the  most  untamed  parts  of  our  land  that 
prohibition  came  first,  in  the  roaring,  revolver-snap- 
ping West  of  the  movies,  and  in  the  fire-eating, 
julep-drinking  South;  in  Arizona  and  Georgia  and 
the  like.  In  the  Oatman  camp,  in  Arizona,  a  corres- 
pondent (Diamondfield  Jack  Davis)  informed  us  that 
vastly  more  money  went  into  mining  stock  pur- 
chases, with  the  ]-esult  of  the  general  prosperity  of 
the  camp.  And  they  (the  Westerners  and  South- 
erners) approved  of  the  I'esults  and  phoned  to  us  to 
do  likewise,  at  once — and  we  did.  Then  some  of 
them,  like  "Pussyfoot"  Johnson,  went  abroad,  and 
all  is  lost  in  England.     Farewell  to  your  ale.  you 
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British  woi'kers,  or  whatever  the  Enghsh  equivalent 
may  be.  You'll  have  to  give  it  up  as  we  did.  The 
man  from  the  West  has  told  you  to  be  good,  and  you 
will  be.  Thank  heaven,  La  Belle  France,  that  the 
Channel  is  still  between  you  and  England! 

Prohibition  is  still  a  new  thing  in  the  world,  but 
its  results  are  startling.  State  prohibition  was  not 
so  striking.  In  Maine  it  produced  drunkards;  in 
Kansas,  daring  political  and  semi-socialistic  doc- 
trines. National  prohibition  in  the  United  States  is 
emptying  our  jails  at  an  alarming  rate.  In  Georgia 
one  of  our  mining  friends  maintained  that  the  roads 
had  to  be  built  with  convict  labor^ — -"and  how  we  are 
going  to  get  convict  labor,  now  that  we  have  prohi- 
liition,  is  more  than  I  can  see,"  he  complained.  At 
the  Soldiers'  Home  in  Washington  (as  an  isolated 
example)  it  has  reduced  the  death  rate  so  that  the 
regularly  contracted  supply  of  coffins  has  accumu- 
lated until  their  storage  is  a  problem.  It  has  in- 
creased the  consumption  of  soft  drinks  and  candy  so 
that  the  world's  supply  of  sugar  has  been  immedi- 
ately lapped  up,  according  to  Hoover,  Williams,  and 
others.  A  sugar  famine  is  upon  us,  and  we  are 
lucky  to  get  a  pound  at  any  price.  According  to  the 
New  York  restaurant  keepers,  prohibition  has  enor- 
mously increased  the  consumption  of  sausage  and 
buckwheat  cakes  for  breakfast.  Doubtless  it  has  its 
part,  in  the  increased  appetites,  in  the  scarcity  and 
liigh  price  of  food,  and,  in  the  excess  of  funds  which 
it  creates,  in  the  phenomenal  spending  of  money  for 
luxuries  like  jewelry,  fur  coats,  and  automobiles, 
which  is  so  striking  and  which  is  nursing  bolshe- 
vism.  Doubtless  this  excess  of  funds  also  has  had 
its  part,  as  has  been  claimed  by  brokers,  in  the 
recent  fervid  stock  speculation  in  the  New  York 
market. 

In  Russia,  the  deprivation  of  the  peasant  from 
vodka  coincided  with  the  fall  of  the  empire,  the 
murder  of  the  aristocracy  and  the  middle  class,  and 
the  setting  up  of  a  bloody  despotism  of  the  unfit  and 
ignorant:  who  shall  say  if  the  deprivation  of  their 
alcoholic  stupefier  did  not  precipitate  the  rage  that 
had  been  smoldering  a  thousand  years? 

In  America,  prohibition  is  accompanied  with  a 
growing  bolshevism,  an  epidemic  of  strikes,  a  vast 
subterranean  revolution  of  the  drifters  against  the 
solid-footed  barnacles  on  the  Ship  of  State.  Do  you 
laugh  at  any  such  connection?  It  is  there;  we  have 
heard  many  individual  threats  of  revolution  if  the 
"rights"  of  the  workmen  to  eat  and  drink  what  they 
pleased  were  denied  them.  A  common  type  of  labor- 
er, especially  the  alien  in  the  East,  who  solaces  him- 
self with  beer  and  the  like,  finds  himself  physically 
and  mentally  irritable  when  the  supply  is  cut  ofi". 
The  greasy  cooking  of  the  home  or  the  boarding 
house  is  no  longer  supportable.  He  lacks  tht  philos- 
ophy and  the  fortitude  of  the  ice-water  drinking 
mining  engineer ;  and  he  wonders  why  he  is  not  the 
overlord  rather  than  the  underling.  He  also  thinks 
many  other  things  out.  And,  being  ignorant  and  un- 
trained and  uninformed,  and  sufi'ering  from  maldi- 
gestion, he  thinks  wrong  and  violently,  and  is 
"meat"  for  the  agitator.     He  also  has  more  money. 


can  live  better,  and  acquires  ambition  to  live  as  well 
as  the  best.  He  can  afford  to  take  a  vacation  and 
strikes  for  higher  pay  and  shorter  hours,  or,  if  not 
on  strike,  can  send  funds  to  strikers  elsewhere.  As 
an  economic  asset  to  the  world  therefore,  his  in- 
creased physical  efficiency  is  more  than  offset  by  his 
more  hostile  mental  attitude  toward  those  that  have 
more  than  he  has;  and  therefore  production  in  gen- 
eral falls  off. 

The  revolution  which  is  following  the  substitution 
of  the  cup  that  chills  for  the  cup  that  cheers  is  still 
going  on.  We  wonder  what  the  ultimate  eflfect  will 
be.  The  Mohammedans  have  been  total  abstainers 
for  half  a  millennium,  as  commanded  by  Mohammed. 
As  such  they  were  at  first  mighty  warriors,  who 
conquered  western  Asia,  northern  Africa  and  all  but 
conquered  the  whole  of  Europe  and  dominated  the 
world.  Their  civilization  adopted  from  the  wine- 
drinking  Persian  and  the  Arab,  was  at  that  time  the 
equal  of  that  of  Europe.  They  sip  coffee,  smoke 
cigarettes,  and  drink  sweet  milky  di-inks,  and  with 
excellent  nerves  and  health  have  remained  a  static, 
though  haughty,  brave  and  dignified  race.  They 
have  been  outclassed  in  modern  time  by  the  vodka- 
drinking  Russian,  the  whiskey-di'inking  English,  and 
the  Frenchman  who  substitutes  wine  for  water;  and 
lastly  have  been  attached  to  the  kite  of  the  beer- 
drinking  German. 

All  of  the  above  is  not  enlightening,  even  to  our- 
selves. We  all  know  what  Lincoln  said  of  Grant's 
whiskey  drinking,  advising  his  critics  to  try  some  of 
the  same  brand;  and  our  admiration  for  Fi-ance  is 
such  that  one  is  tempted  to  analogous  sentiments.. 
Possibly  the  alcoholic  scourge  is  the  test  which 
eliminates  all  but  the  toughest,  the  steely  nerves, 
and  the  asbestos-lined  stomachs  who  can  thrive 
equally  on  whiskey  or  ice-water.  Those  of  us  who 
are  weak  branches  of  the  tree,  who  can  stand 
neither,  must  practice  moderation  or  total  abstinence 
with  both. 

Silver  and  Bi-metallism 

IN  our  news  section  the  McFadden  act  to  melt  and 
sell  all  silver  dollars  as  bullion  is  reported.  Rep- 
lesentative  McFadden  pointed  out  that  with  silver  at 
$1.29  an  ounce  it  is  profitable  to  melt  silver  dollars; 
with  silver  at  $1.38  an  ounce  it  is  profitable  to  melt 
our  subsidiary  coins.  In  1853  the  subsidiary  coins 
were  made  seven  per  cent  lighter,  in  proportion,  than 
the  silver  dollars. 

Mr.  McFadden,  after  pointing  out  that  the  stan- 
dard silver  dollar  is  now  moi'e  valuable  than  the 
standard  gold  dollar,  and  is  accordingly  being  di'iven 
out  of  circulation  by  the  latter,  remarks,  "So  here  is 
twentieth  century  proof  of  the  fallacy  of  bi-metal^ 
lism."  The  relation  between  the  fact  and  his  con- 
clusion is  obscure.  The  fact  might  more  logically 
be  made  an  ai'gument  for  bi-metallism.  With  a 
fixed  value  for  both  gold  and  silver,  no  fluctuation 
in  the  relative  value  would  occur ;  the  present  danger 
of  our  silver  money  being  melted  and  exchanged  for 
paper  or  gold  would  not  exist,  nor  would  Mr.  Mc- 
Fadden's  second  proposal,    to    further    reduce    the 
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standard  of  subsidiary  silver  coins,  be  necessary.  A 
coinage  that  has  to  be  called  in  and  remelted  as  the 
market  varies  is  not  desirable.  Taking  the  vporld  at 
large,  bi-metallism  is  a  reality ;  both  metals  are  used 
as  standards  of  exchange ;  but  the  relative  value  of 
the  two  should  be  fixed. 


Zinc  and  Spelter 

DURING  the  last  few  years  a  tendency  toward 
the  elimination  of  the  term  spelter  has  been 
growing.  The  American  Zinc  Institute  gave  con- 
siderable impetus  to  this  tendency  when,  at  its  meet- 
ing in  St.  Louis,  July  10,  1919,  it  adopted  the  follow- 
ing resolution: 

Resolved,  that  the  American  Zinc  Institute  recom- 
mends that  its  members  substitute  the  word  "zinc" 
for  "spelter"  in  all  quotations,  investigations,  and 
contracts,  and  also  the  term  "zinc  plate"  for  "gal- 
vanized iron,"  and  that  a  publicity  committee  be 
appointed  to  request  the  Government  statisticians, 
tlie  trade  journals,  the  Associated  Press  and  the 
newspapers  to  make  these  substitutions  in  their 
reports. 

This  resolution  was  adopted  following  eloquent 
and  enthusiastic  advocacy  thereof  by  several  prom- 
inent members  of  the  American  Zinc  Institute,  and 
general  acquiescence  by  the  majority.  Therefore,  it 
is  reasonable  to  assume  that  the  change  in  termi- 
nology is  generally  satisfactory  and  advantageous  to 
those  concerned  in  the  zinc  industry.  That  the 
propaganda  in  favor  of  the  change  has  been  suc- 
cessful to  a  considerable  extent  is  indicated  by  the 
fact  that  at  the  regular  meeting  of  the  Institute's 
Board  of  Directors  in  Chicago  on  Sept.  22,  1919, 
the  secretary  reported  that  the  Federal  Reserve 
Board,  the  Bureau  of  Foreign  and  Domestic 
Commerce,  the  Geological  Survey,  the  Bureau 
of  Mines,  the  Bureau  of  Internal  Revenue,  and 
the  Chamber  of  Commerce  of  the  United  States 
of  America  had  agreed  to  "call  zinc  by  its  right 
name";  and  that  an  examination  of  trade  papers 
would  show  that  the  work  which  had  so  far  been 
done  in  bringing  about  this  change  in  trade  adver- 
tisements had  been  successful  except  in  a  few  in- 
stances, and  that  it  was  believed  that  these  "con- 
servatives" would  soon  be  brought  into  line. 

In  the  discussion  of  the  resolution,  prior  to  its 
adoption,  it  was  pointed  out  that  in  order  to  make 
reports  clear  it  might  be  occasionally  necessary  to 
continue  to  use  the  word  "spelter,"  although  it 
would  not  be  a  difficult  matter  to  get  the  public  ac- 
customed to  the  new  term  "zinc,"  which  it  had  not 
been  in  the  habit  of  using. 

In  the  light  of  this  movement  to  discard  the  word 
"spelter"  in  favor  of  the  woi'd  "zinc,"  it  is  of  inter- 
est to  investigate  the  meaning  of  the  word  "spelter" 
and  its  origin.  Although  the  nomenclature  of  zinc 
is  somewhat  confusing,  and  not  always  clear  even 
to  those  engaged  in  the  zinc  trade,  the  term 
"spelter"  is  generally  understood  to  mean  the  ordi- 
nary ingot  zinc  or  slab  zinc  of  commerce.  This  is 
the  product  marketed  by  the  smelter,  and  is  not 
pure  zinc  metal,  but  a  commercial  alloy  consisting 


mainly  of  zinc,  between  98  and  99  per  cent,  but  con- 
taining 0.07  to  2.0  per  cent  lead,  0.05  to  0.75  per  cent 
cadmium,  0.03  to  0.08  per  cent  iron,  and  sometimes 
a  trace  of  aluminum  or  some  other  element.  It  is 
classified  according  to  its  purity,  and  the  different 
gi'ades  are  designated  by  such  names  as  "High 
Grade,"  "Intermediate,"  "Special,"  and  "Prime 
Western,"  and  others  well  known  to  those  engaged 
in  the  zinc  trade. 

The  so-called  "conservatives"  in  the  zinc  business, 
who  do  not  .seem  to  be  enthusiastic  over  the  elimina- 
tion of  the  term  "spelter,"  contend  that  this  tenn  is 
well  understood  in  the  trade,  whereas  the  word 
"zinc"  would  require  an  explanation  whenever  pure 
zinc  is  not  meant.  They  support  this  contention, 
further,  by  pointing  out  that  producers  of  zinc  find 
it  necessary  in  their  advertisements  to  explain  that 
they  refer  to  what  was  foiTnerly  kno\\Ti  as  spelter. 
On  the  other  hand,  the  advocates  of  the  use  of  the 
word  "zinc"  instead  of  "spelter"  maintain  that  the 
practice  of  emphasizing  the  use  of  zinc  in  this  man- 
ner will  indicate  clearly  to  the  public  the  many  vir- 
tues and  beneficial  industrial  uses  of  the  metal,  and 
will  eventually  benefit  and  stimulate  the  zinc  in- 
dustry. 

The  word  "spelter"  is  supposed  to  be  of  Low  Ger- 
man origin,  probably  from  the  Low  GeiTnan  word 
"spialter,"  as  it  is  not  found  among  Old  English 
words.  As  the  metal  was  imported  from  China  into 
Europe  by  Dutch  and  Portuguese  merchants  in  the 
sixteenth  and  seventeenth  centuries,  it  may  owe  its 
derivation  to  the  Middle  Dutch  "speauter,"  the 
Dutch  "speauter"  or  "spiauter,"  the  Gei-man,  Swed- 
ish, or  Danish  "spiauter,"  or  the  Spanish  or  Portu- 
guese "peltre."  Other  possibilities  are  the  old  French 
"espeutre,"  the  Italian  "pletro,"  and  the  Middle 
Latin  "peutrum"  or  "pestrum."  From  these  Boyle 
introduced  the  word  "speltrum,"  whence  the  English 
"spelter." 


Lindgren  and  the  Gold  Problem 

IN  another  column  we  give  an  abstract  of  a  por- 
tion of  the  address  of  Waldemar  Lindgi'en,  new 
president  of  the  Mining  and  Metallurgical  Society  of 
America,  at  the  annual  meeting.  His  discussion  of 
the  gold  problem  is  interesting  and  stimulating.  The 
fundamental  thought  was,  that  though  gold  can 
never  be  worth  more  than  $20.67  in  real  money,  it 
can  go  higher  in  depreciated  paper  money,  as  sho\\Ti 
in  England  and  in  every  European  country.  Falling 
exchange  rates  between  the  United  States  and 
Europe  are  not  due  mainly  to  the  balance  of  trade, 
but  to  the  relative  depreciation  of  currency.  Even 
in  the  United  States  the  depreciation  exists,  though 
less  than  in  Europe.  Mr.  Lindgren  proposes  that 
the  Government  cease  selling  to  individual  con- 
sumers an  ounce  of  gold  for  $20.67  in  paper  currency 
— that  it  not  sell  at  all,  in  fact.  The  industrial 
market  would  then  gradually  establish  the  value  of 
gold  in  terms  of  our  depreciated  paper,  which  would 
lower  the  costs  and  allow  a  resumption  of  production 
and  profits  by  the  gold  miner,  and  so  ina'ease  the 
supply  of  real  money. 


January  24,  1926  ENGINEERING    AND     MINING    JOURNAL 


249 


We  have  one  argument,  which  looks  strong  to  us, 
against  Mr.  Lindgi-en's  thoughtful  proposal.  Much 
or  all  of  the  gold  coin  in  circulation  might  be  melted 
up  and  sold  for  a  profit  in  current  dollars.  This  is 
actually  happening  in  the  case  of  the  silver  dollar. 
Such  a  tendency,  of  course,  is  dangerous  in  the  case 
of  silver;  in  the  case  of  gold  it  would  be  disastrous. 


The  British  War-Minerals  Relief  Problem 

THAT  the  situation  which  was  brought  to  the 
producers  of  war  minerals  of  the  United  States 
by  the  signing  of  the  armistice  was  not  peculiar  to 
this  country,  but  was  naturally  felt  in  all  other  bel- 
ligerent countries,  is  shown  by  the  following  quota- 
tion from  an  English  engineer,  whose  name  we  with- 
hold by  request.  This  letter  is  from  Burma,  and  in 
part  reads  as  follows: 

"I  came  out  here  in  May,  1917,  when  there  was 
such  a  clamor  for  wolfram,  and  have  taken  my  part 
in  the  production  from  this  district  up  to  the  time 
the  government  gave  notice  last  April  they  would 
take  no  more.  Unfortunately,  this  came  just  at  the 
time  when  I  had  concluded  the  erection  of  a  mill  and 
an  aerial  ropeway  to  double  or  treble  our  output. 
It  was  a  great  disappointment,  and  we  feel  hardly 
treated  and  badly  let  down.  The  compensation  the 
government  will  pay  us  producers  will  not  really 
anything  like  compensate  us  for  our  outlay." 


The  Efficiency  of 

Petroleum  UtUization 

IN  A  PAPER  read  before  the  Institute  of  Petro- 
leum Technologists,  Rear  Admiral  Dumas  of  the 
British  Navy  emphasized  the  need  of  conserving  the 
petroleum  supply  of  the  world  and  mentioned,  in  that 
connection,  the  deplorable  practice  of  burning  raw 
fuel  before  valuable  bjTjroducts  had  been  separated, 
and  also  the  inefficiency  of  present  forms  of  burners 
and  methods  of  burning.  As  a  matter  of  fact,  we 
have  progressed  farther  in  these  respects  with  pe- 
troleum than  we  have  with  coal.  In  the  oil  fields 
a  considerable  amount  of  crude  oil  is  burned  and 
burned  inefficiently.  In  most  parts  of  the  country, 
however,  what  is  sometimes  called  crude  oil  is  not 
crude  oil  at  all,  but  fuel  oil  from  which  all  the  more 
valuable  and  volatile  fractions  have  been  removed. 

The  product  obtained  after  distillation  of  the 
crude,  known  as  fuel  oil,  has  approximately  the  same 
heating  value  as  crude  oil,  and  many  persons  do  not 
know  the  difference,  as,  for  example,  provincial  bar- 
bers, who  occasionally. wish  to  treat  us  to  a  sham- 
poo of  this  substance.  Coal,  on  the  other  hand,  is 
usually  burned  raw.  It  is  not  treated  in  byproduct 
coke  ovens  as  a  general  rule,  for  the  simple  commer- 
cial reason  that  if  that  were  done  the  value  of  the 
products,  less  the  treatment  cost,  would  be  less  than 
the  price  for  which  the  coal  could  otherwise  be  sold. 

Fuel-oil  burners  are  capable  of  closer  regulation 
to  effect  efficient  combustion  than  is  most  of  the 
apparatus  for  burning  lump  coal,  though  having  no 
advantage  over  pulverized-coal  burners  in  this  re- 
spect. When  used  in  Diesel  engines,  fuel  oil  is  about 
three  times  as  efficient  as  coal  burned  under  a  boiler 


furnishing  steam  for  a  condensing  steam  engine.  The 
Diesel  turns  30  per  cent  of  its  fuel  energy  to  useful 
account,  against  10  per  cent  for  the  steam  engine; 
28  per  cent  goes  to  the  exhaust,  against  57  per  cent 
in  the  case  of  the  latter ;  and  34  per  cent  goes  to  the 
cooling  water,  against  22  per  cent  of  the  heat  lost 
in  boiler  stack  gases. 


Opportunities  in  China 

DURING  the  past  few  years  capitalists  have 
shown  a  disposition  to  give  more  consideration 
than  formerly  to  the  mineral  resources  of  China. 
Until  recently  the  Chinese  Government  has  offered 
no  encouragement  to  foreigners  who  were  willing 
and  able  to  develop  the  mineral  wealth  of  the  coun- 
try, and  consequently  its  deposits  of  coal,  iron,  cop- 
per and  tin,  and  precious  metals  have  remained 
inadequately  exploited.  As  the  Chinese  laws  relat- 
ing to  mining  concessions  become  more  liberal,  so 
will  American  and  British  capital  become  available 
for  exploration  and  development  of  China's  mineral 
deposits. 

In  anticipation  of  the  not  far  distant  time  when 
Chinese  statesmen  will  frame  laws  which  will  insure 
to  their  country  the  co-operation  of  foreign  capital 
in  the  development  of  its  mineral  resources,  Ameri- 
can mining  men  will  do  well  to  inform  themselves 
regarding  the  possibilities  of  such  development,  so 
that  they  will  not  be  caught  napping  when  the  gates 
are  thrown  open  to  all  those  pioneers  in  mining  and 
metallurgy  who  have  the  courage  to  back  their  judg- 
ment with  money.  Already  much  exploration  has 
been  accomplished,  and  at  present  more  than  one 
enterprise  is  under  way. 

Among  the  more  important  mineral  resources  that 
are  attracting  the  attention  of  capitalists  are  the 
coal  measures  in  Hu-nan,  Hu-peh  Shan-tung,  Shan- 
si,  Kwei-chow,  Sze-ch'uen,  Chih-li,  Shen-si,  Ho-nan, 
Yun-nan  and  Kwang-tung;  the  iron  ores  of  Shan-si, 
Sze-ch'uen,  Hu-nan,  Fu-kien,  Cheh-kiang  and  Shan- 
tung; the  copper-bearing  ores  of  Kwei-chow,  Yun- 
nan, Sze-ch'uen  and  Kiu-kiang;  the  tin  ores  in  Yun- 
nan and  Hai-nan ;  and  ores  of  lead,  antimony,  quick- 
silver, tungsten,  molybdenum,  and  the  precious 
metals ;  and  finally  salt,  kaolin,  and  other  non-metal- 
lic mineral  products. 


What  Do  You  Know  About  Minerals   Separation? 

THE  American  Mining  Congress  has  presented  a 
comprehensive  brief  to  the  Federal  Trade  Com- 
mission concerning  the  exploitation  of  Minerals  Sep- 
aration flotation  patents  in  this  country.  The  com- 
mission is  now  making  a  thorough  investigation  to 
discover  whether  or  not  the  practices  of  the  Min- 
erals Separation  Co.  are  justified  by  law.  The  con- 
gress is  very  anxious  to  get  in  touch  with  all  who 
have  had  experience  in  obtaining,  or  in  failure  to 
obtain,  a  license  for. the  use  of  this  process,  in  order 
that  all  of  the  facts  may  be  presented  to  the  Federal 
Trade  Commission.  Those  who  have  knowledge  of 
or  experience  in  connection  with  this  matter  are 
invited  to  forward  the  information  to  George  L.  Nye, 
Equitable  Building,  Denver,  Col. 
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Shipped  by  Parcel  Post? 

A  shipment  of  50,000  ft.  of  lumber  ordered  by 
the  Candelaria  Mines,  of  Nevada,  which  has  been  on 
the  road  from  the  mill  in  Oregon  since  last  Septem- 
ber, has  not  yet  reached  Candelaria. 

Comstock  Bonanza  Uncovered 

Thirty-five  barrels  of  whiskey  and  brandy  were 
found  in  the  old  Sutro  tunnel  at  Virginia  City,  Nev., 
by  revenue  officers  on  Jan.  2.  Thus  borrasca  follows 
hard  upon  bonanza.  The  agents  also  discovei'ed  sev- 
eral lai-ge  stills  in  operation  which  were  seized  to- 
gether with  the  operators.  Virginia  City  was  christ- 
ened with  whiskey,  according  to  one  of  Dan  De 
Quille's  stories,  but  bonanza  camps  of  the  future 
must  celebrate  with  weaker  beverages. 

Ore  Is  Where  Ore  Is 

Tlie  Granbj'  company  several  months  ago  com- 
pleted docks  at  Anyox,  B.  C,  for  unloading  barges 
bringing  coal  from  its  Cassidy  collieries  on  Van- 
couver Island.  It  is  related  that  while  the  construc- 
tion work  was  in  progress  a  workman,  an  erstwhile 
prospector,  in  excavating  uncovered  a  lead  of  ore 
that  looked  attractive.  He  sampled  it  and,  finding 
that  it  went  high  in  copper,  forthwith  staked  and 
recorded  a  claim.  Going  to  the  company  officials 
he  told  of  his  discovery  and  succeeded  in  disposing 
of  his  mineral  rights  in  the  property. 

Ozark  Mushrooms 

A  mine  superintendent  in  the  Joplin-Miami  dis- 
trict has  visions  of  making  a  fortune  out  of  mush- 
room raising  in  the  abandoned  mine  di'ifts  in  that 
section.  They  »ie  continually  warm,  just  about 
moist  enough,  and  in  those  where  mules  have  been 
utilized  for  ore  hauling,  there  is  plenty  of  good  soil. 
The  superintendent  has  rigged  up  an  ingenious  elec- 
tric lighting  scheme,  with  tinted  globes,  some  one 
having  told  him  mushrooms  must  have  a  little  light, 
even  if  it  is  not  sunshine,  and  he  has  planted  his 
first  bed  and  is  awaiting  results.  If  it  works  he 
estimates  there  is  enough  acreage  in  the  abandoned 
mines  in  the  di.strict  to  produce  mushrooms  for  the 
whole  world. 

I  p  in  the  Air 

Ore  transportation  by  dirigible  balloon  over  the 
rough  mountains  and  canyons  of  Arizona  is  prom- 
ised. Much  of  the  asbestos  brought  into  Glolje  for 
railroad  shipment  east  comes  on  burro  or  mule  back, 
an  expensive  method  made  necessary  by  the  I'ugged 
character  of  the  country.  But  there  is  to  be  a  very 
modern  improvement  in  this  direction  through  plans 
made  by  A.  E.  Minium,  representative  of  the  Amer- 


ican Fireproofing  &  Mining  Co.,  which  has  purchased 
the  Scanlon  &  McManus  asbestos  property  of  380 
acres,  near  the  A\estern  edge  of  the  San  Carlos 
Indian  reservation.  Mr.  Minium  also  has  bought  the 
A.  E.  T.  Alberthal  asbestos  property  of  nine  claims, 
west  of  Chrysotile.  He  proposes  to  purchase  a  couple 
of  dirigibles  of  the  blimp  type,  each  capable  of  carry- 
ing two  tons,  to  transport  the  sorted  asbestos  ore 
over  the  mountains.  40  miles,  to  the  station  of  Rice, 
on  the  Arizona  Eastern  R.R.  It  is  believed  the 
loading  can  be  done  in  places  now  inaccessible  to 
anything  save  burro  transportation,  thus  lowering 
costs  greatly. 

About  Statisticians 

All  the  diamonds  mined  in  history  and  existing 
today  as  cut  and  polished  gems  would  make  a  tidy 
total  of  46.355,474  carats  and  would  weigh  1014 
tons.  Thus  runs  the  revery  of  a  Chicago  statistical 
expert.  If  these  diamonds  were  piled  in  the  form 
of  a  cone  (not  "cohen"  as  sometimes  spelled),  the 
pile  would  have  a  base  diameter  of  eight  feet  and  a 
lieight  of  five  feet.  Valued  at  $300  a  carat,  the  heap 
would  tje  woi'th  about  fourteen  billion  dollars  lacking 
a  few  cents.  It  would  contain  710  1/3  gal.  worth 
$5,539,023  per  gal.  or  76  1/3  bushels  valued  at 
$51,570,729  a  bushel.- — The  precision  with  which  the 
human  Burroughs  clicks  out  these  figures  is  admir- 
able. A  statistician  is  truly  born  and  not  made,  and 
if  by  reason  of  penury  he  be  forced  into  this  Sunday 
supplement  stuff,  lucky  he  is  if  he  be  born  with  a 
sense  of  humor.  There  are  statisticians  and  statis- 
ticians but  all  have  a  love  for  figures,  some  favoring 
thirty-sixes  and  up,  and  some  worshipping  the 
slender  one  and  all  the  rest  remaining.  Senator 
Sorghum's  famous  advice,  "When  in  doubt,  give 
them  figures"  was  never  meant  for  statisticians  for 
these  are  never  in  doubt.  Instead  they  add  five  and 
six  and,  subtracting  ten,  declare  the  answer  two 
with  almost  papal  infallibility. 

A  Deep  One 

"An"  let  me  tell  you,  m'son,  this  'ere  shaf  is  some 
bloody  beauty,"  said  Cap'n  Dick.  "Nothin'  but  solid 
concrete  from  collar  to  tha  skip  pit;  wall  plates, 
dividers  an'  all  re'hinforced,  so  she's  boun'  to  'old. 
An'  deep  too.  m'son,  but,  min'  you,  I  'as  seen  deeper 
shaf's  than  she,  an'  it  be  surprisin'  w'ot  they  be 
doin'  these  days  in  shaf  sinkin'.  Some  time  h'ago 
I  wuz  Wes'  an'  I  'eard  baout  one  o'  they  big  chaps 
so  I  took  a  turn  to  an'  went  h'out  to  see  un.  There 
wuz  a  gert  stone  'ouse  an'  a  marble  floor  in  un.  an' 
tha  biggest  bloody  h'engine  that  ever  I  did  see^ — 
runnin'  like  'ell,  an'  pearched  h'up  on  a  'igh  stool 
wuz  tha  h'engineer  soun'  asleep.  I  rushed  h'over 
to  'e  an'  shouted,  'If  thee  does'nt  stop  'er  thee'll 
drag  tha  Viloody  skip  h'over  tha  poppet  'eads.'  An' 
sez  'e  to  me.  'Wot  day  of  tha  week  is  it.  my  man?" — 
an',  min'  you,  me  standin'  there  boilin'.  'Dam-me.' 
sez  I.  'this  be  Tusday.'  'Oh,  gos'  long  do','  says  'e. 
'Er  won't  be  h'up  til  Friday.'  M'son,  tha's  w'ot  I 
calls  some  bloody  deep  shaf." 
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THE  INSPIRATION  TAILING   POND   AND   THE  INTERNATIONAL  SMELTER,  MIAMI.   ARIZ. 


Photographs  From  the  Field 


SURFACE  PLANT   OF   BELCHER   EXTENS  ON  DIVIDE  MrNING  CO..  DIVIDE.  NEVADA 
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Vie\v  on  Industrial  Relations 

Legislation  which  Affects  Present-Day  Business  Must  Be  Such  as  Will  Make  Proper  Provision  for 

the  Settlement  of  Industrial  Disputes,  Compel  Proper  Living  and  "Working  Conditions. 

and  Eliminate  Industrial  Unrest— Self-Government  System  Proposed 

BY    DANIEL   GUGGENHEIM 

President   Chile   Copper   Co. :   Former  President   American    Smelting  &   Refining   Co. 

Written  exclusively  for  The  Journal 


44/T\HE  strike  proved  that  this  is  is  a  really 
^  democratic  country  where  public  opinion 
must  prevail.  .  .  .  Prussianism  in  the 
industrial  and  economic  world  must  not  prevail. 
.  .  .  The  nation  means  to  be  strong,  firm,  and 
just,  but  always  master." — Llovd  George,  October, 
1919. 

Premier  Lloyd  George  has  stated  the  case  clearly 
and  concisely.  The  nation  is  master,  and  both  the 
employee  and  employer  must  recognize  this  basic 
principle.  Nothing  that  is  contrary  to  the  general 
welfare  of  the  nation  can  be  tolerated.  It  is  certain 
that  the  domination  of  the  country  by  any  single 
class  is  not  for  the  nation's  welfare,  and  therefore 
both  the  employer  and  employee  must  realize  that 
they  are  lesser  than  the  State  and  cannot  be  per- 
mitted to  dictate  to  it. 

Prior  to  the  era  of  the  use  of  steam,  and  later 
electricity,  the  employer  and  his  employees  worked 
together  at  their  tasks.  They  were  often  members 
of  the  same  family,  and,  if  not  related  by  blood,  had 
common  interests  and  ties  which  made  them  feel 
close  to  each  other.  Gradually,  because  of  inven- 
tions, business  became  organized  first  on  a  partner- 
ship, and  later  on  a  coi-poration,  basis,  so  that  the 
employer  no  longer  was  in  intimate  contact  with  the 
employee.  In  fact,  this  was  carried  to  such  an  ex- 
tent that  by  the  last  decades  of  the  nineteenth  cen- 
tury the  owner  of  the  business  did  not  come  in  con- 
tact at  all  with  the  employee,  and  often  the  man- 
agers came  in  contact  with  the  employee  only 
through  their  representatives,  who  were  dependent 
for  their  opportunities  upon  the  central  management 
of  the  owners,  and  not  in  any  way  upon  the  good 
will  of  the  employee. 

Effect  of  the  Organization  of  Large  Industrial  Units 

The  natural  result  of  this  incieased  centralization 
of  business  management  was  twofold :  First,  the  em- 
ployers became  so  powerful  as  to  threaten  the  civil 
government  itself,  and,  second,  this  power  did  not 
give  a  fair  opportunity  to  the  employee  in  his  bar- 
gaining for  wages.  Public  opinion  realized  this 
danger  before  it  went  to  the  fullest  extreme,  and 
thi-ough  legislation  pro^dded  for  the  curtailment  of 
organized  capital's  power  so  far  as  it  affected  the 
political  domination  of  the  country,  and,  encouraged 
by  public  opinion,  labor  began  to  organize  itself  into 
unions  and  to  combat  the  powerful  employer  on  more 
nearly  equal  terms.  Public  opinion  continued  to  put 
a  check  upon  the  over-reaching  ambition  of  the  em- 
ployer, with  the  result  that  the  employee  by  the 
first  decade  of  the  twentieth  century  came  to  have 
an  important  voice  in  deciding  his  working  condi- 
tions.   A  large  number  of  employers  felt  this  force 


of  public  opinion  almost  at  its  inception — in  fact 
some  were  among  the  leaders  who  helped  mold  public 
opinion  toward  the  liberal  view.  It  was  soon  seen 
that  many  of  the  employers  met  the  public  view- 
point more  than  half  way,  and  of  their  own  accord 
started  to  put  their  houses  in  order. 

War  Created  Rising  Labor  Market 

In  1914  the  war  stimulated  industry  in  this 
country,  and  demands  were  made  for  increasing  pro- 
duction. This,  in  connection  with  a  natural  curtail- 
ment of  the  supply  of  labor,  created  a  scarcity  and 
gave  even  more  power  to  the  employee  in  bargain- 
ing for  wages  and  working  conditions.  Although 
during  the  years  we  were  in  the  war  this  condition 
was  intensified  by  the  withdrawal  from  normal  in- 
dustry of  millions  of  men  for  the  Ai-my  and  Navy 
and  special  industries,  such  as  munition  works  and 
other  war  activities,  still  the  appeal  to  patriotism 
was  made  to  both  sides,  and  on  the  whole  that 
appeal  was  not  in  vain. 

After  the  armistice  was  .signed  it  became  evident 
that  labor  on  its  part  was  in  danger  of  trying  to 
become  dictatorial  and  autocratic,  and  again  public 
opinion  is  arising  and  cleai'ly  demonstrating  that 
the  people  of  the  country  -will  not  pennit  the  domina- 
tion of  any  group. 

This  feeling  must  be  translated  into  law,  with  due 
regard  to  both  sides  of  the  question,  so  that  we  will 
not  be  constantly  in  the  throes  of  action  and  reaction 
and  so  that  the  pendulum  will  be  kept  within  its 
proper  limits.  This  is  the  problem  now  before  Con- 
gress, and  it  must  be  guided  by  the  fundamental 
principle  that  equal  opportunities  must  be  had  by 
all;  that  an  industry  that  cannot  pay  a  living  wage 
should  not  exist  and  that  all  industries  must  pay  this 
wage;  tliat  labor  is  entitled  to  its  share  of  any  un- 
usual profits;  that  all  rnen  and  women  within  the 
boundaries  of  the  United  States  must  be  thoroughly 
Americanized  and  made  to  realize  and  value  Ameri- 
can pi-inciples. 

New  Laws  Needed 

In  order  to  do  this,  legislation  is  needed  along  the 
hnes  of: 

1.  Providing  for  proper  means  of  the  settlement 
of  industrial  disputes,  so  that  they  may  be  decided 
on  the  basis  of  right,  and  not  on  the  basis  of  might. 
To  accomplish  this.  Congress  should  provide  that  in- 
vestigation be  made  before  lockouts  or  strikes  ai-e 
permitted,  so  that  the  facts  may  be  ascertained  be- 
forehand: this  legislation  to  follow  the  lines  of  the 
Canadian  and  Colorado  plans,  with  such  modifications 
as  experience  demands.  This  should  apply  to  all  in- 
dustries except  public  utilities.  In  those  industries 
where   the  public's   interest   is  paramount,   strikes 
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and  lockouts  should  not  be  permitted  in  any  case, 
but  proper  machinery  should  be  put  into  effect  to 
provide  for  labor's  being  able  to  present  its  views 
properly,  and  to  compensate  for  the  loss  of  the  strike 
weapon. 

2.  Fundamental  rules  of  hygiene  and  safety  to 
person  must  be  enforced. 

3.  The  compensation  laws  must  be  supplemented 
to  include  industrial  disease  as  well  as  industrial 
accidents,  and  these  compensation  laws  should  be 
made  more  uniform. 

4.  Proper  living  conditions  must  be  provided. 

5.  Provision  should  be  made  to  provide  in  some 
way,  that  will  not  put  a  premium  on  laziness,  for 
old  age  and  unemployment  insurance. 

6.  Laws  governing  child  labor  and  working  hours 
for  women  should  be  made  more  stringent  and  uni- 
form throughout  the  country. 

7.  A  commission  consisting  of  men  of  the  high- 
est standard,  and  who  have  had  experience  in  con- 
nection with  labor  matters,  should  be  appointed  by 
Congress,  with  wide  powers.  This  commission  should 
be  non-partisan  as  to  politics,  and  should  be  made  up 
of  representatives  both  of  the  employer  and  the  em- 
ployee, with  a  chairman  to  be  appointed  by  the 
Government  and  to  represent  the  public.  It  would 
be  well  to  have  these  nominations  made  from  a  list 
submitted  by  representative  bodies  such  as  the 
Chambers  of  Commerce  and  associations  interested 
in  the  solution  of  this  great  problem,  such  as  the 
Civic  Federation,  the  American  Association  for 
Labor  Legislation,  and  other  civic  bodies.  This  com- 
mission should  be  provided  with  ample  funds  to 
make  thorough  investigations  of  working  conditions, 
wages,  cost  of  living,  and  underlying  causes  of  indus- 
trial unrest.  It  should  be  so  constituted  as  to  pro- 
vide for  itself  sufficient  authority  and  dignity  to 
di'aw  the  leaders  of  thought  along  these  lines.  It 
should  not  be  in  any  way  subject  to  political  ma- 
chination, and  the  tenure  of  office  should  be  during 
good  behavior  and  not  for  specific  periods,  so  that, 
like  our  Supreme  Court,  the  commission  will  be  aloof 
from  political  turmoil. 

The  employer  has  in  this  crisis  an  enormous 
responsibility.  He  has  during  the  last  two  decades 
inci-eased  his  vision,  and  many  employers  have  pro- 
vided means  for  better  industrial  relations,  decent 
working  and  living  conditions,  and  all  that  these 
mean,  but  the  employer  cannot  stop  with  what  has 
been  accomplished ;  he  must  go  ahead  along  progi-es- 
sive  lines. 

The  companies  in  which  my  fii-m  is  largely  inter- 
ested and  control  are  fair  examples  of  the  work 
already  done  in  this  direction.  They  have  in  gen- 
eral maintained  the  open  shop,  that  is,  no  discrimina- 
tion is  made  between  a  union  and  non-union  man, 
taking  the  position  that  a  man  has  a  right  to  join 
any  society  he  desires  so  long  as  that  society  is  a 
lawful  one  and  does  not  aim  to  overthrow  the  Amer- 
ican Government.  In  order  to  give  specific  examples 
of  the  work  done  by  progressive  employers,  I  will 
outline  the  attitude  of  some  of  the  companies  in 
which  I  am  interested. 


The  American  Smelting  &  Refining  Co.  has  estab- 
lished in  its  continuous  operations  the  eight-hour 
day,  realizing  that,  where  a  man  has  to  work  hard 
and  continuously,  eight  hours  is  a  fair  day's  work. 

It  has  put  into  effect  a  life-insurance  and  pension 
plan  with  a  view  of  providing  for  its  employees  and 
their  families  something  toward  the  evil  day  when 
death  or*  old  age  withdi'aws  the  provider  of  the  fam- 
ily from  the  payroll.  In  general  these  plans  are  as 
follows : 

To  day  pay  workers  the  following  schedule  of 
death  benefits  is  in  force: 

If  Married  If  Single 

For  an  employee   1   year  in  service            $    400  $200 

For  an  employee  2  years  in   service                  500  300 

For  an  employee   3   years  in  service                  600  400 

For  an  employee  4  years  in  service               1,000  500 

For  an  employee  5  years  in  service               1,100  550 

Salaried  employees  are  insured  in  the  sum  of  one 
year's  salary  up  to  a  limit  of  $10,000. 

Pensions :  Pensions  are  granted  to  employees  who 
have  reached  sixty  years,  in  case  of  males,  and  fifty 
years,  in  case  of  females,  and  who  have  been  in  the 
service  for  twenty  years  or  more.  For  each  year  of 
active  service  an  allowance  of  1  per  cent  of  the  aver- 
age pay  during  the  ten  years  next  preceding  retire- 
ment, but  no  pension  shall  exceed  $2,500  per  annum 
or  be  less  than  $20  a  month. 

Its  first  efforts  along  welfare  lines  were  in  the 
realm  of  accident  prevention,  and  the  following 
statistics  will  show  what  can  be  done  by  a  system- 
atic effort  in  this  direction: 

ACCIDENT  RATE 
Year  Per  1,000  Employee* 

1914    _ 233 

1915    217 

1916     _ -.197 

1917     _ 149 

1918     _ 107 

1919     _ (a)  91 

(a)     First  ten  months  on  yearly  basis. 

These  results  have  been  obtained  by  following  the 
most  approved  lines  for  safety  campaigns,  but  the 
greatest  success  has  been  through  the  co-operation 
of  the  employees  themselves  through  their  safety 
committees. 

It  has  also  been  experimenting  the  last  three  or 
four  years  with  various  plans  of  employees'  rep- 
resentation or  committees  to  advise  with  the  man- 
agement on  questions  affecting  the  employee.  Al- 
though the  company  has  not  adopted  any  universal 
plan  in  this  direction,  as  local  conditions  play  such 
an  important  factor  in  plans  of  this  kind,  the  plan 
toward  which  the  management  is  leaning  is  one  that 
is  briefly  as  follows: 

To  divide  the  plants  into  departments  along  the 
most  natural  lines,  and  to  have  a  representative  or 
representatives  elected  from  each  department  by  the 
men  themselves,  voting  in  secret  ballot,  and  these 
representatives  forming  a  committee  that  will  advise 
and  consult  with  the  management. 

The  problem  of  industrial  relations  is  largely  tied 
up  with  the  attitude  of  the  management  toward  the 
men.  Any  plan  is  of  itself  not  so  important  as  this 
general  attitude.  A  manager  or  superintendent  who 
does  not  understand  and  realize  that  his  employees 
are  human  beings,  actuated  by  the  same  human 
motives  that  actuate  him,  is  doomed  to  fail,  no  mat- 
ter how  great  his  technical  skill  or  business  acumen. 
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The  company  has  also  made  considerable  progress 
along-  industrial  service  lines.  It  has  employed  vis- 
iting- nurses  to  help  the  families  and  its  employees, 
and  it  has  established  clubs  of  its  own  and  others 
in  co-operation  with  the  Y.  M.  C.  A.  All  of  this  work 
has  been  done  of  late  years  in  consultation  with  rep- 
resentatives of  the  employees,  and  not  given  them 
either  as  a  chaiity  or  imposed  upon  them  as  by  a 
benevolent  despot. 

When  the  Chile  and  Braden  Copper  companies 
started  their  woi-k  of  developing  mines  in  a  previ- 
ously undeveloped  country,  the  problem  of  obtain- 
ing and  caring  for  labor  was  an  extremely  important 
one.  The  Chile  Copper  Co.,  since  its  inception  (six 
years  ag-o).  has  expended  over  thi-ee  and  one-half 
millions  of  dollars  to  take  care  of  the  men  and  their 
families  who  came  to  do  the  work.  At  Chuqui- 
camata,  Chile,  there  is  a  total  population  now  of  up- 
ward of  11,000,  where  a  few  years  ago  there  was 
nothing  but  an  arid  desert. 

The  Braden  company,  too,  with  its  population  of 
over  14,000,  has  spent  two  and  one-half  millions  of 
dollars  to  furnish  its  property  site  with  all  the  neces- 
sary appurtenances  to  make  it  habitable  and  com- 
fortable. 

It  is  interesting  to  note  in  this  connection  that  the 
progressive  ideas  of  a  United  States  company  have 
acted  as  inspirations  to  progress  along  these  same 
lines  among  the  employers  of  our  sister  republic, 
Chile. 

In  a  report  recently  made  by  a  committee  named 
by  the  President  of  Chile  to  investigate  the  condi- 
tions of  housing,  sanitation,  living,  education,  and 
like  matters,  existing  among  the  workmen  engaged 
in  the  nitrate  and  mining  industries  in  the  provinces 
of  Tarapaca  and  Antofagasta,  it  was  stated  con- 
cerning accident  prevention: 

"As  has  been  stated  many  times,  the  prevention 
of  accidents  and  the  betterment  of  hygienic  condi- 
tions for  workmen  are  an  indispensable  work  of 
foresight,  justice,  and  of  human  kindness.  In  this 
respect  we  could  cite  perhaps  only  one  worthy  ex- 
ception, the  Chuquicamata  company,  which  has  al- 
ready done  much  toward  improving  hygiene  and 
toward  preventing  accidents,  and  where  the  general 
management  appears  to  be  really  seriously  carrying 
out  the  completing  and  perfecting  of  the  methods 
already  started  with  this  object  in  view." 

Concerning  the  general  hiring,  handling  and  dis- 
charging of  labor,  the  report  continues: 

"In  very  singulai-  contrast  to  the  action  of  the 
nitrate  industry  is  that  of  the  mining  company  of 
Chuquicamata,  a  company  which,  being  that  it  is 
governed  by  world  conditions,  has  also  been  deeply 
affected  by  economic  depression  caused  by  the  Euro- 
pean war. 

"This  company  has  been  obliged  during  the  past 
few  months  to  reduce  to  a  considerable  extent  the 
number  of  its  workmen.  But  the  reduction  has  been 
effected  throughout  by  degrees  and  by  small  num- 
bers at  a  time,  and  in  all  cases  the  workmen  have 
been  advised  lieforehand  and  have  been  given  a 
correspondingly  sufficient  length  of  time  to  prepare, 


and  the  company  lias  taken  upon  itself  the  payment 
of  all  the  costs  of  transporting  the  men  and  their 
families  by  railroad  to  Antofagasta  and  thence  by 
sea  to  whatever  port  to  which  the  men  may  elect  to 
be  sent.  Furthermore,  the  company  has  allowed 
each  discharged  workman  a  certain  sum  of  money, 
with  which  to  defray  the  cost  of  living  during  the 
journey." 

In  general  the  report  showed  that  the  Chilean  gov- 
ernment realized  the  importance  of  the  progi-essive 
attitude  taken  by  these  companies. 

All  work  along  these  lines  is  good,  but  the  em- 
ployer must  realize  that  he  cannot  stand  still.  He 
must  continually  bear  in  mind  that  the  work  cannot 
be  done  successfully  when  assuming  a  paternal  atti- 
tude, but  must  be  done  in  conjunction  with  the 
employee  as  well  as  for  him.  The  employer  must  be 
prepared  to  take  the  employee  further  and  further 
into  his  confidence,  so  that  mutual  understanding 
and  good  will  may  result. 

The  employee  must  have  a  greater  share  in  any 
unusual  profits.  How  this  can  best  be  worked  out 
still  remains  a  problem;  -whether  through  some 
profit-sharing  plan  or  bonus  system  based  on  out- 
put, is  still  to  be  decided,  but  the  employee  must 
realize  that  only  by  maximum  production  can  he 
expect  to  share  in  any  prosperity.  The  shirker  de- 
serves nothing;  the  worker  deserves  a  fair  propor- 
tion of  the  proceeds  resulting  from  his  own  and 
other  workers'  efforts;  but  only  by  all  working  can 
there  be  sufficient  for  all  to  share. 

I  am  firmly  convinced  that  the  solution  of  this 
great  problem  of  employer  and  employee  lies  in  the 
self-government  system.  Both  parties  are  intei'- 
ested  in  the  success  of  the  business,  the  employee 
as  \yell  as  the  employer.  Therefore,  both  should  have 
a  voice  in  the  conduct  of  the  business.  Great  strides 
are  being  made  in  this  direction  through  vai-ious 
plans  for  shop  committees,  and  similar  an-ange- 
ments,  and  along  some  such  lines  lies  the  hope  of 
industrial  peace  and  prosperity. 


Rubber- Lined  Pump  Being  Developed 

The  Allis-Chalmers  company  is  experimenting 
with  a  rubber-lined  sand  and  slimes  pump,  made  un- 
der the  Jones  patent.  The  liners  and  impeller  are 
covered  with  soft  rubber,  which  is  claimed  to  have 
great  wear-resisting  properties,  and  which  can  be 
easily  replaced  when  worn  out.  Some  of  these  pumps 
have  been  placed  in  mills  for  trial,  but  they  are  not 
yet  on  the  market. 


Production  of  Metals  in  the  United  States 


^^etal  Unit 

( 'oppcr  (a) Pounds .... 

Gol(l(b) Dollars..    . 

Iron Long  tons. . 

I>cftd  (c) Short  tonB  . 


1917  iin  1919 

1,922,555,90"    1,937,900,887    1 ,209,614  SIS 

83,7.50,700  68,tH6,700  58,4Ss'80n 

(038,621,216      (039,054,644  30,9Oo!0OO 

581,716  556,233  454  9-'l 

Nickel  le) Pounds 75,510,793     (e)62,994  ,376     (e)23  ,728  !733 

Silver  (b) Troy  ounces 71,740,302  71,740,392  55,285  196 

Zinc  Cd) Short  tons 682,411  525,350  471684 

(Juicksilvor  (g) Fla-ska 36,159  32,883  20 ,'750 

(ft)  Production  from  ore  originutinK  in  the  I'nited  Slatci.  (b)  The  statistics  for 
1016  and  1917  are  the  final  and  th*^se  for  1918  are  the  ptvlinunary  statitjtics  reported 
jointly  by  the  directors  of  the  Mint  and  the  V.  S.  GeoloKical  Surve.w  tc>  Production 
of  refined  lead  from  ore  and  scrap  oriKinating  in  the  I'nited  States  :'antinionial  lead  is 
included,  (d)  Total  production  of  .smelters,  except  those  trt^atine  dross  and  junk. 
o.\clusively:  includes  spelter  derived  from  imported  ore.  i.e)  luivwrts;  for  1918  and 
W19.  first  10  months  only.  This  nickel  is  refined  in  the  I'nited  States  for  the  produc- 
tion of  metal,  oxido  and  salts,  if)  -Vmericiin  Inui  .'ind  Steel  Institute,  (g)  U.  S.  Geo- 
logical Survey. 
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New  Modderfontein  Gold  Mining  Co.  Mill  and  Treat- 
ment Plant  at  Circular  Shaft 

Plant   Combines   Several  Interesting   Features  Including  Elimination  of  Fines   Before  Sorting, 

Gravity  Flow  from  Stamps.  Continuous  Thickening,  Flexibility  of  Method  of  Slime 

Treatment  at  Low  Elevation,  and  Collection  and  Treatment  of  Sand 

BY  E.  M.   WESTOX 
Written  exclusively  for  The  Journal 


THE  Xew  Modderfontein  Gold  Mining-  Co.  oper- 
ates one  of  the  most  remarkable  gold  mines  in 
the  world.  It  owns  1,264.5  reef-bearing  claims. 
On  June  30.  1918,  a  total  of  241  claims  were  worked 
out.  A  claim  is  approximately  150  x  400  ft.  in  area. 
So  far,  289  claims  had  been  developed,  showing 
9,000.000  tons  of  a  value  of  8.6  dwt.  per  ton,  and  96 
claims  contain  ore  classed  as  unpayable ;  leaving  639 
claims  undeveloped.  As  mines  working  on  the  south- 
east and  west  boundaries  show  ore  of  high  gi-ade. 


less  rope  haulage  to  the  main  station  on  the  thir- 
teenth level  and  tipped  into  the  underground  crusher 
station  below  this  level.  It  passes  over  grizzlies,  and 
the  oversize  through  three  1,000  x  550  mm.  jaw 
crushers  running  250  r.p.m.  and  driven  by  60-hp. 
motors,  and  thence  into  a  bin  of  1,000  tons'  capacity. 
The  ore  is  filled  into  six-ton  trucks,  which  run  to  the 
shaft  bottom,  120  ft.  distant,  on  a  graded,  heavily 
I'ailed  track.  They  are  arrested  by  mechanically 
operated  brakes  and  finally  pushed  into  the  cage. 


GENERAL   VIEW    OF  MILL.   NEW   il  OUDERFONTEIN   GOLD    MINING    CO. 


these  claims  are  almost  certain  to  contain  from  fif- 
teen to  twenty  million  tons  of  ore.  A  profit  of  about 
20s.  per  ton  may  be  anticipated,  or  £24,000,000  to 
£29,000,000. 

As  there  is  another  reef  about  400  ft.  in  the  hang- 
ing wall,  not  now  being  worked,  on  which  about  200,- 
000  tons  of  6.5  dwt.  ore  is  developed,  it  is  probable 
that  these  estimates  will  be  exceeded.  Ore  crushed 
totals  6,792,480  tons,  and  the  return  has  been  £12.- 
473,590.  Dividends  declared  total  £4,003,750;  but 
large  sums  from  profits  have  been  expended  in  ade- 
quately equipping  the  mine,  whicii  is  valued  on  the 
market  at  present  at  about  £9,500.000,  and  presents 
an  interesting  problem  to  the  mine  valuator. 
Circular  Shaft  Equipped  During  War 

A  circular  shaft  2,258  ft.  deep  and  18  ft.  in  diam- 
eter was  sunk  near  the  south  boundary  of  the  prop- 
erty by  the  advice  of  the  consulting  engineer,  H. 
Stuart  Martin,  and  during  the  war  this  was  equipped 
and  a  new  reduction  plant  erected.  The  ore  from  the 
levels  is  brought  in  one-ton  coal-type  trucks  by  end- 


The  empties  return  to  the  bin  on  an  endless  rope. 
Hoisting  ropes  are  2  in.  in  diameter-,  of  a  flattened 
strand,  non-spinning.  The  electric  winder  is  of  the 
cylindro-conical  drum  type  on  a  mild-steel  shaft  of 
24-in.  diameter  on  two  main  bearings.  Direct 
coupled  at  each  end  is  a  2,000  hp.  continuous-rating 
direct-current  motor.  These  motors  are  electrically 
connected  with  two  direct-current  generators  of  the 
motoi'-generator  set  and  are  operated  on  the  Ward- 
Leonard  system.  The  drum  was  designed  to  be  made 
of  cast  steel  in  four  quarters,  in  sections,  but  it  was 
necessary  to  make  the  15-ft.  portions  of  cast  iron. 
Diameter  rope  centre,  at  the  small  ends,  is  15  ft., 
and  at  the  large  ends  24  ft.  Number  of  grooves  at 
small  ends,  11,  and  at  large  ends,  34.  Each  cone  has 
five  complete  grooves.  Working  lengths  of  rope  on 
drum  6.7  tons  on  small  part,  5  on  cones,  and  21  on 
large  drum. 

An  auxiliary  rope  reel  placed  inside  both  brake 
treads  holds  250  ft.  of  spare  winding  rope.  The  reel 
is  operated  with  rack  and  pinion.     The  post  brakes, 
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with  renewable  cast  brake  heads  7  ft.  in  diameter 
X  14  in.  wide,  are  fitted,  each  capable  of  controlling 
the  winding.  Whitmoi-e  brake  control  is  used,  with 
safety  device.  Maximum  speed  is  developed  in  15 
seconds.  Time  of  stop  between  trips  is  8.2  seconds. 
The  six-ton  trucks,  on  reaching  the  surface,  pass 
over  gx-aded  tracks  to  a  small  ore  bin,  and  return  by 
creeper  chain. 

The  ore  travels  along  two  26-in.  inclined  conveyor 
belts  each  193  ft.  long  running  200  ft.  per  min., 
driven  by  two  25  hp.  motors  with  non-runback  stop- 
pers and  reduction  gears.  The  ore  rises  38  ft.  above 
gi-ound  level  into   the   sorting  and  crusher   house. 


the  screens  of  the  secondary  trommels  bypass  the 
mill  and  are  classified,  the  oversize  joining  the  mill 
pulp  going  to  the  tube  mills;  and  the  undersize  is 
collected  in  tanks  and  periodically  sent  to  the 
cyanide  plant,  thereby  avoiding  irregular  accessions 
of  water  detrimental  to  good  classification.  The  six 
trommels  are  driven  by  one  25-hp.  motor. 

With  this  system  the  following  advantages  are 
claimed:  (1)  A  clean  product  for  sorting ;  (2)  practi- 
cally no  fines  smaller  than  the  mill  screen  are  fed  to 
the  stamps ;  (3)  the  product  is  more  suitable  for  belt 
transport;  (4)  the  water  system  is  confined  to  the 
sorting  and  crushing  station. 


SORTING  STATION,  SHOWING  PIPES  INTO  WHICH  WASTE  ROCK  IS  DROPPED 


Here  a  necessary  item,  neglected  far  too  much  in 
some  modern  plants,  is  the  very  thorough  washing 
in  trommels,  and  the  separation  and  dewatering  of 
the  fines  by  trommeling.  The  ore  passes  three  wash- 
ing and  sizing  trommels,  5  x  20  ft.,  set  10  deg.  from 
the  horizontal  and  revolving  10  r.p.m.  Trommels 
have  holes  3  in.  deep  and  I14  in.  diameter.  Over- 
size goes  to  three  sorting  belts,  36  in.  wide,  88  ft. 
long,  running  40  ft.  per  min.  Belts  are  driven  by 
15  hp.  motors  with  reduction  gears.  Undersize  falls 
by  gravity  to  three  screening  trommels,  5  x  12  ft., 
horizontal  with  internal  conveying  screws.  The 
screens  are  the  same  aperture  as  the  mill  screens 
(9  mesh)  ;  the  washed  fines  are  delivered  on  a  cross 
belt  24  in.  wide  and  55  ft.  long,  and  join  the  product 
from  the  breakers.     The  products  passing  through 


The  sorting  station  is  well  lighted.  Waste  rock 
goes  by  the  pipes  shown  in  illustration  into  bins,  and 
the  waste  goes  by  endless  haulage  to  the  sands  dump. 
At  the  end  of  the  sorting  belt  the  ore  goes  to  four 
No.  6  Style  K  Gates  gyratory  belt-driven  crushers, 
each  driven  by  60-hp.  motor,  and  a  fan  withdi-aws 
dust  produced  from  these  breakers.  The  screened 
product  from  one  breaker  specially  set  goes  to  a  stor- 
age bin  on  a  cross-belt,  to  supply  the  tube  mills,  and 
is  thence  transferred,  when  required,  by  the  main- 
mill  belt  and  shuttle  belt  to  the  main  supply  bin  for 
the  tube  mills  at  one  end  of  the  mill  bins.  The  main 
product  from  the  breakers  falls  into  a  cross-belt  3  ft. 
wide  and  138  ft.  long,  running  150  ft.  per  min.,  driven 
by  a  15-hp.  motor,  with  reduction  gear.  This  de- 
livers to  the  main  belt  elevating  the  ore  to  the  mill. 
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This  belt  is  36  in.  wide  and  212  ft.  long,  runs  150  ft. 
per  min.,  and  is  driven  by  a  50-hp.  motor.  The 
angle  of  inclination  is  16  deg.  from  the  horizontal, 
and  the  ore  goes  to  a  shuttle  belt  45  ft.  above  gi-ound 
level.  This  is  75  ft.  long,  36  in.  wide,  and  diiven  by 
a  10-hp.  motor. 

The  milling  plant  consists  of  fifty-six  2,000-lb. 
Nissen  stamps,  each  set  of  eight  stamps  being  driven 
by  a  50-hp.  motor.  The  feeders,  one  to  each  stamp, 
are  of  the  fluted  roller  tjT)e,  simple  to  repair  and  of 
low  maintenance  cost.  The  stamp  duty  is  thirty  tons 
per  day,  through  9-mesh  screens.  The  pulp  passes 
over  observation  tables  and  gravitates  through  two 
launder  systems  to  the  tube-mill  cones,  there  being 
no  pumping. 


again  flows  by  gravitation  to  the  amalgamating  de- 
partment, which  is  arranged  as  an  independent  sec- 
tion, as  it  is  self-contained  and  partitioned  ofl?  from 
the  rest  of  the  plant.  A  gallery  connecting  the 
classification  and  pulp  deliveries  with  the  crushing 
department  runs  overhead  and  facilitates  control  and 
supervision.  The  copper  plates  are  forty  in  number, 
five  per  tube  mill,  erected  on  an  angle-iron  table, 
with  provision  for  adjusting  the  inclination.  The 
plates  are  5  x  12,  \^'ith  efi'ective  surface  of  53  sq.  ft., 
equal  to  1.2  sq.  ft.  of  plate  per  ton  of  ore  per  twenty- 
four  hours.  The  amalgam  •  traps  occupy  minimum 
space  and  are  secured  to  the  plate  covers. 

From  the  plates  the  pulp  runs  to  two  12-in.  sand 
pumps  with  a  capacity  of  1,300  tons  per  hour  at  65 


PART  OF  THE  BATTERY  OF  FIFTY-SIX  2.000-LB.  NISSEN  STAMPS 


The  tube  mill  plant  consists  of  eight  tube  mills 
6  X  20.5  ft.,  there  being  one  mill  to  eight  stamps, 
with  one  in  reserve.  The  mills  are  fitted  with  5-ft. 
diameter  Schmitt  feeders,  Osborne  liners,  and  scoop 
discharges,  and  a  ball  compartment  could  be  put  in 
if  desired.  The  tubes  are  driven  by  150-hp.  motor 
and  run  28  r.p.m. 

The  main  tube  mill  cones  are  5  ft.  in  diameter  by 
6  ft.  4  in.  deep,  and  each  two  main  cones  has  a  sec- 
ondary cone  3  ft.  6  in.  in  diameter  and  5  ft.  deep, 
coupled  in  series.  Pebbles  are  supplied  from  the 
storage  bin  on  a  12-in.  belt  147  ft.  long,  diiven  by 
5-hp.  motor  at  a  speed  of  60  ft.  per  min.    The  pulp 


ft.  head  and  430  r.p.m.  They  are  belt  driven  from 
two  150-hp.  motors.  A  storage  sump  of  ample  ca- 
pacity guards  against  failure  of  cui'rent.  The  pulp 
is  then  lifted  for  the  first  time  to  a  main  distributing 
cone  7  ft.  6  in.  in  diameter  and  7  ft.  6  in.  deep,  and 
thence  to  eight  classifying  cones  3  ft.  6  in.  in 
diameter  and  5  ft.  deep.  These  cones  are  fitted  wth 
hydi-aulic  devices  and  pai-allel  sorting  columns,  and 
the  returns  gravitate  back  to  four  of  the  tube  mills 
for  regrinding.  Provision  is  made  for  operating 
these  four  mills  either  as  primary  plus  returns  or  as 
independent  secondary  circuits.  The  ovei-flow  passes 
to  four  cones  7  ft.  6  in.  diameter  by  7  ft.  deep,  also 
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fitted  witli  hydraulic  devices  and  parallel  sorting 
columns.  These  cones  separate  sand  and  slime.  The 
situation  of  the  cones  quite  near  the  ground  level  is 
a  departure  from  usual  practice,  the  slime  reaching 
the  settler  (Dorr  thickeners)  by  gravity.  The  sand 
and  water  gravitate  through  a  concrete  conduit  to  a 
sump,  and  are  then  pumped  to  the  sand  plant.  At 
this  point  is  situated  the  mill  water  tank.  One  struc- 
ture carries  the  main  steel  tank,  50  ft.  in  diameter 
and  12  ft.  deep,  within  which  is  the  cone  classifier- 
service  tank,  15  X  12  ft.,  the  mill  tank  being  supplied 
by  the  overflow  of  the  inner  tank,  which  receives 
the  main  supply.  The  inner  tank  also  supports  the 
pump  gland-water  service  tank,  12  x  6  ft.  The  four 
separating  cones  are  supported  by  this  structure. 


is  continuous  and  does  away  with  periodical  sluicing 
as  in  intermittent  collecting.  The  slime  gi-avitates 
to  the  main  pumji  house,  sufficient  cyanide  solution 
being-  added  to  fulfill  pumping  requirements. 

By  means  of  6-in.  slime  pumps  of  300  tons  per 
hour  capacity  to  a  height  of  55  ft.  at  590  r.p.m.,  the 
slime  is  lifted  to  the  agitators,  consisting  of  six 
Standard  Brown  tanks,  15  ft.  in  diameter  and  45  ft. 
deep.  They  can  woik  singly,  in  series,  or  in  parallel. 
After  agitation  the  pulp  gravitates  to  a  60  x  12  ft. 
stock  tank,  fitted  with  steering  gear,  and  thence  to 
liutters  filters,  which  consist  of  300  leaves,  and  have 
a  capacity  of  20,000  tons  of  dry  slime  per  month. 
The  stock  solution  is  carried  at  a  sufficient  elevation 
in  a  4(»  x  12-ft.  tank.     The  filter  vacuum  is  created 


DORR  THICKENERS  AT  PLANT  OF  NE  W   MonDEHFONTEIN   GOLD   MINING   CO. 


Sand  and  water  goes  to  the  main  pump  house  and 
is  elevated  to  the  sand  launder  by  6-in.  sand  pumps 
of  300  tons'  capacity  per  hour  at  55  ft.  head  and  590 
r.p.m.  The  tanks  are  eight  in  number,  52  ft.  6  in.  in 
diameter  and  10  ft.  6  in.  deep,  with  filter  bottoms 
and  distributors.  The  sand  is  collected  and  treated 
without  transfer,  this  being  possible  on  account  of 
the  careful  classification  and  the  absence  of  danger 
from  contamination  of  the  mill  water  by  cyanide. 
Slime  Plant 

The  collecting  is  done  in  six  Dorr  thickeners,  each 
tank  being  40  x  12  ft.  The  tanks  are  fitted  with 
stirrers  and  diaphragm  pumps.  The  production  of 
thickened  ,?hme.  containing  40  per  cent  moisture, 
with  a  working  ratio  of  one  solid  to  thirteen  water, 


by  rotary  pumps  operating  through  a  vertical  cylin- 
drical receiver. 

The  main  pump  building  houses  under  one  roof  all 
the  electrically  driven  pumping  plant,  viz..  three 
12xl5-in.  vacuum,  two  11-in.  mill  water,  two  6-in. 
sand,  two  6-in.  slime,  two  4-in.  gland  water,  two  4-in. 
gland  solution,  two  3-in.  permanganate,  and  five  6-in. 
solution  pumps.  For  the  filter  plant:  Two  3-in. 
diameter  valve  pressure,  two  12-in.  diameter  slime 
solution,  two  6-in.  slime  residue,  and  two  air  com- 
pressors. The  control  arrangements  for  the  filter 
plant  and  the  whole  pumping  system,  as  well  as  the 
telephone  arrangements,  are  in  this  one  building. 

The  extiactor  house  is  of  the  usual  t.\'pe.  The  solu- 
tion passes  from  steady  head  tanks  to  ten  mild-steel 
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boxes  5x39  ft.,  in  which  solutions  are  interchange- 
able. 

In  conclusion,  the  interesting  features  of  this  plant 
ai'e:  (1)  Thorough  Avashing  and  elimination  of  fines 
before  sorting:  (2)  gravity  flow  from  stamps  to 
tubes;  (3)  new  design  of  tube  mills;  (4)  isolation 
without  decentralization  of  plate  house;  (5)  con- 
tinuous thickening  by  *'Dorr  system";  (6)  separa- 
tion of  sand  and  slime  at  low  elevation;  (7)  flexibility 
of  method  of  slime  treatment;  (8)  collection  and 
treatment  of  sand  in  one  tank. 


State  Mining  Lease  Construed 

BY  A.  L.  H.  STREET 

A  case  lately  before  the  Minnesota  Supreme  Court 
involved  an  interesting  question  as  to  whether  royal- 
ties under  a  state  mining  lease  should  be  computed 
upon  low-grade  iron  ore  before  washing,  or  on  the 
lesser  tonnage  of  concentrates  (State  vs.  Hobart 
Iron  Co.,  172  ''Northwestern  Reporter,"  889). 

A  lease  held  by  defendant  on  ore  lands  of  the  state 
provides  for  the  mining  of  ''merchantable  shipping 
iron  ore,"  and  for  a  royalty  of  25c.  a  ton  for  all  the 
'iron  ore  mined  and  removed."  The  mine  contains 
a  body  of  low-grade  ore  not  directly  usable  in  the 
furnaces  under  present  furnace  methods.  It  is 
washed  on  the  premises,  and  the  concentrates  are 
shipped  to  furnaces  for  sale  at  a  profit.  No  profit 
would  result  if  the  unwashed  ore  were  shipped,  be- 
cause of  the  expense  of  transportation. 

The  question  presented  to  the  court,  in  this  suit 
brought  by  the  state  to  recover  royalties,  whether 
the  royalty  should  he  computed  on  the  ore  or  on  the 
concentrates,  is  decided  in  favor  of  the  state;  it  be- 
ing found  that  the  concentrates  can  be  sold  at  a  fair 
profit  above  costs,  including  expenses  of  mining, 
washing,  and  transportation,  and  royalty  based  on 
the  ore  mined. 


Nacozari  Consolidated  Copper  Co. 

The  annual  report  of  the  Nacozari  Consolidated 
Copper  Co.  for  the  year  ending  Nov.  1,  1919,  states 
that  the  main  cross-cut  tunnel  was  advanced  1,440 
ft.  On  the  main  tunnel  level  100  ft.  of  drifting  was 
performed.  In  the  San  Pedro  &  San  Pablo  proper- 
ties, 600  ft.  of  drifting  was  performed.  The  total 
development  for  the  year  aggregated  2,140  ft.  The 
total  mine  operating  expenses  amounted  to  $28,- 
684.46. 

About  Oct.  1.  the  cross-cut  tunnel  penetrated  the 
large  diabase  dike,  lying  on  the  south  wall  of  the 
Pilares  copper-bearing  reef  and  since  that  time  a 
heavy  flow  of  water  has  been  di'aining  through  the 
tunnel.  At  present  the  main  cross-cut  shows  chalco- 
pyrite  and  bornite  stringers,  and  the  east  drift  ex- 
poses a  network  of  pyrite  stringers,  ranging  from 
1/2  in.  to  2  in.  in  width. 

It  is  stated  that  ample  funds  are  available  for  the 
completion  of  the  cross-cut  tunnel  well  into  the 
copper-bearing  reef.  The  company  has  been  able  to 
operate  during  the  past  year  entirely  unhampered 
by  labor  disturbances  and  strikes. 


Foreign  Trade  in  Metals  and  Ores 

Imports  and  exports  of  the  more  important  metals 
and  ores  as  reported  by  the  Department  of  Com- 
merce for  November,  1919,  and  the  figures  for  No- 
vember, 1918,  as  finally  revised,  are  as  follows: 

IMPORTS.    NOVEMBER    1918   AND    19H< 

(In  pounds,  unless  otherwise  stated) 
Metal  and  Ore  Nov.,  ll»i^       Nov  .  1910 


Antimony  ore,  contents 

Antimony  matte,  regulua  or  metal . 
Copper: 

Ore,  contents 

Concentrates,  contents . 

Matte  and  regulus 

Imported  from  (,in  part): 

Canada 

Mexico 

Cuba 

Chile 

Peni 

Venezuela 

Unrefined,  black,  blii>ter,  et* 
Refined,  in  bars,  plates,  eti- 
Old,  etc.,  for  remanufMctnn 
Lead: 

Ore,  contents 

Bullion,  contents 

Iniported  from  (.in  part>: 

Canada 

Me?uco 

Pigs,  bars  and  old 

Pyrites,  long  tons 

Imported  from  (in  part): 
Spain,  long  tons . 
Canada,  long  tons.  ... 

Tin  ore,  long  tons 

Tin  bars,  blocks,  pigs,  etc 
Imported  from  (in  parti: 
Straits  Settlements, . 
Dutch  East  Indies.     . 
United  Kingdom. . .  . 
Australia 
Hongkong 
Zinc: 

Ore,  content-s 

Iniported  from  (in  part): 

Canada 

Mexico 

Blocks  or  pigs,  and  old 
Manganese  ore,  long  tons 
Imported  from  (in  paiti 
Cuba,  long  ton?'.  ,    , 
Brazil,  long  tons 
Tungsten  oie,  long  tons 


EXPORTS  OF  COPPER.  LEAD  AND  ZINf 

(.In  pounds) 


Copper: 

Ore,  contents. .  . 

Concentrates,  contents 
Unrefined,  black,  blister 
Refined,  in  ingots,  bars 
Exported  to  (.in  parti: 

France 

Italy 

United  Kingdom 

Canada 

Composition  metal,  copper  chief  value .  . 

Old  and  scrap 

Pipes  and  tubes 

Plates  and  sheets .' 

Wire  except  insulated.. 

Lead: 

Pigs,  bars,  etc.,  produced  from  domestic  ore, 
Pigs,  bars,  etc.,  produced  from  foreign  ore. .  . 
Exported  to  (in  part): 

Canada 

United  Kingdotn  

Argentina . .  

ilapan      , 
Brazil    . 
Zinc: 

Dross 

81ab  Zinc: 

Produced  from  domestic  ore. . .  . 

Produced  from  foieign  ore .... 
Exported  to  (in  part): 

France 

Italy 

United  Kingdom 

Canada 

Mexico 

Japan 

In  sheets,  strips,  etc 


14.3, 11,>- 

4,030 

1  ,S12.K«' 

560,120 

4,630,841 

6  ,174  ,162 

3  ,790  ,03(1 

5  ,675  ,732 

G  ,978  .944 

2  ,200  ,009 

2  ,442  ,682 

1  ,949  ,413 

8,318,313 

4  ,208  ,966 

723  ,42.'. 

2  ,419  ,430 

o71  ,292 

2  ,909  ,731 

231 ,997 

136,777 

Nil 

988  .086 

27 ,793  ,791 

21  ,079  .182 

3  ,132  ,388 

17.(W4,982 

299  ,64! 

25  ,316 

1  ,.i9C  ,131. 

611,437 

10  ,602  .37<' 

5.150,133 

210  ,527 

406,179 

10  ,939  ,89(1 

5  ,3.55  ,391 

1,200 

1  .353  ,394 

21 ,775 

40  ,259 

Nil 

22  ,744 

20  ,97:. 

11  ,865 

239 

1,172 

10,734,17<< 

15.233.671 

7  ,704  ,006 

8  ,861  ,821 

1  ,251  ,568 

2  ,.503  ,332 

280  ,39fi 

2  ,918  ,342 

799,112 

638  ,400 

oSl  .9.55 

1,680 

2  ,199  .426 

7 ,791  ,389 

381  ,591 

2  ,913  ,600 

I  .817,835 

2,942,315 

30fi 

1,886 

38  ,58(1 

11 ,694 

7,897 

Nil 

27  ,721 

s,100 

2.31: 

1  ,423 

<D  ZINf 

Nov.,    1918 

N..V.,   1919 

21  ,300 

10  ,500 

30,200 

24  ,904 

110 

Nil 

44  ,.582  ,893 

28  ,678  ,709 

10  ,.563  ,613 

9  ,979  ,240 

10  ,451  ,091 

Nil 

13  ,412  ,203 

4  ,914  ,560 

0  ,743  ,543 

2  .289  ,733 

20  ,064 

13,241 

22  ,4(Ki 

7,223 

581  ,992 

442  ,593 

168  ,.53(i 

456  .442 

905  .295 

3,280,167 

1,412,781 

1  ,203  ,348 

14  ,960 .361 

4  ,431  ,374 

Nil 

133,042 

15  ,.521  ,243 

224  ,000 

224  ,000 

392  ,000 

66  ,00(1 

3  ,724  ,000 

184  ,.532 

33S  .264 

2  ,402  ,987 

Nil 

12  ,001  .780 

11  ,698.160 

2  ,,560  ,95S 

.522,199 

1  ,.568  ,00(1 

.503  ,981 

1  ,899  ,612 

100  ,604 

7  ,586  ,519 

5  ,940  ,102 

1  ,670  ,377 

74.142 

.•300 

3  .220 

1  ,910  ,082 

5  ,543  .973 

2  .354  ..S23 

2..?82,5I9 

A  New  Molybdenum  Steel 
Professor  .John  0.  ArnoM,  of  Sheffield  University, 
England,  has  recently  announced  the  discovery  of  a 
new  alloy  steel  of  superior  hardness  to  any  hitherto 
made.  The  process  is  not  divulged,  but  it  is  under- 
stood that  it  involves  the  substitution  tif  mol.vb- 
denum  for  tungsten. 
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The  Silver  Problem 

Unprecedented  Absorption  of  Precious  Metals  by  Oriental  Creditor  Nations       Future  Integrity 

of  the  Gold  Standard  Demands  Revision  of  European  and  American 

Currency  Systems — Bright  Future  for  the  Silver  Miner 

BY  RENE  LEON, 

Manager,  Bullion  Division  of  the  Guaranty  Trust  Co. 

Written  exclusively  for  The  Journal 


THE  aiTnistice  signed  on  the  battlefield  of  north- 
ern France  in  November,  1918,  marked  the 
close  of  a  struggle  unprecedented  in  world  his- 
tory, not  alone  as  regards  the  number  of  men  en- 
gaged therein,  and  the  resultant  loss  of  life  and 
propertj%  but  also  with  respect  to  the  number  of 
nations  and  races  participating  in  that  struggle. 
Although  the  main  theatre  of  operations  stretched 
from  the  North  Sea  to  the  Alps,  it  must  not  be  for- 
gotten that  bitter  fighting  was  taking  place  as  far 
east  as  the  Persian  border  and  as  far  south  as  Ger- 
man East  Africa,  and  naval  engagements  were 
fought  on  the  seven  seas,  from  Jutland  to  the  Falk- 
land Islands  and  from  Juan  Fernandez,  in  the  South 
Pacific,  to  Cocos  Island,  in  the  Indian  Ocean. 

On  the  European  front  white  troops  fought  side 
by  side  with  Hindus  and  Senegalese,  and  Chinese 
coolies  in  vast  numbers  were  recruited  in  the  Brit- 
ish stations  at  Wei-Hai-Wei  and  Tsing-Tao  and  were 
brought  to  Europe  via  the  Pacific,  Canada,  and  the 
Atlantic  to  help  unload  munitions  in  French  and 
British  yards  and  terminal  stations.  Raw  materials 
were  gathered  from  all  parts  of  the  world  to  feed, 
clothe,  and  arm  the  warring  nations.  The  Argen- 
tine contributed  its  wheat,  hides,  and  wool;  Chile 
its  nitrate,  and  Cuba  its  sugar,  and  from  the  other 
side  of  the  earth  the  inexhausible  Orient  sent  over 
products  of  every  description.  It  may  therefore 
properly  be  said  that  the  Great  War  was  world-em- 
bracing in  its  scope,  and  as  such  directly  affected  in 
some  way  or  another  all  the  nations  of  the  earth,  so 
that  changes  without  precedent  were  brought  about 
in  the  economic  life  of  all  peoples. 

Historic  Preference  for  Gold  and  Silver  as 
Exchange  Mediums 
From  time  immemorial  gold  and  silver  have  been 
chosen  by  men  as  favorite  means  of  exchange ;  they 
are  closely  associated  with  the  development  of  hu- 
man kind,  and  we  find  them  accompanying  man  in 
his  journey  westward  from  the  earliest  cradle  of 
civilization  on  the  banks  of  the  Euphrates  to  the 
Atlantic  shores  of  Western  Europe.  Throughout 
history  we  hear  the  question  of  weights  and  fineness 
discussed  in  very  much  the  same  way  as  it  is  dis- 
cussed in  our  times.  Names  may  change  with  time, 
and  it  may  be  a  long  call  between  the  "Dinar"  of 
ancient  Persia  and  the  "Dineros"  of  mediaeval  Spain, 
but  the  relation  between  them  exists,  as  does  the 
relation  of  the  "Drachma"  of  modern  Greece  and  the 
"Dirham"  struck  by  the  earliest  Mohammedan 
Caliphs. 

In  olden  times  the  system  of  barter  sufficed  unto 
the  needs  of  peoples,  owing  to  the  limited  means 
of  communication,  which  restricted  commerce  to 
nearby  points ;  but  the  caravans  opened  the  way,  and 


with  the  invention  of  the  steam  engine  rapid  means 
of  communication  were  developed,  so  that  the  rami- 
fications of  commerce  multiplied  and  extended 
greatly.  Trading,  however,  had  many  difficulties, 
and  payment  in  commodities  was  not  always  advan- 
tageous, in  that  the  vendor  was  compelled  to  accept 
in  payment  those  goods  of  which  the  purchaser 
miglit  happen  to  be  possessed.  Facilities  had  to  be 
found,  and  the  banker  came  into  his  own.  Credit 
was  needed.  It  was  created,  and  was  availed  of  in 
ever-increasing  amounts,  and  to  the  economic  ma- 
chinery was  given  added  impetus  by  the  adoption 
toward  the  middle  of  the  last  century  of  the  gold 
standard,  upon  which  rested  the  ever-growing  struc- 
ture of  credit.  Gold  became  the  yard-stick  of  value, 
and  the  white  metal  was  relegated  to  the  rank  of  a 
commodity. 

The  attachment  of  man  to  silver  was,  neverthe- 
less, recognized  and  expressed  through  its  general 
adoption  for  fractional  coinage.  The  price  of  gold 
was  fixed  by  law,  and  silver  coins  were  struck  as 
mere  tokens,  for  the  economists  of  the  times  realized 
that  the  masses  could  find  no  objection  to  accepting 
token  coins  made  of  silver,  so  long  as  these  coins 
were  exchangeable  for  gold  of  a  greater  intrinsic 
value  than  that  possessed  by  the  metal  contents  of 
the  silver  coin  so  exchanged.  The  silver  production 
of  the  world  had  always  sufficed  to  satisfy  the  re- 
quirements of  the  ai'ts  and  the  coinage  needs  of  the 
Occidental  nations,  leaving  enough  to  meet  the  pay- 
ment of  balances  favorable  to  those  countries  which 
had  not  adopted  the  credit  system  but  were  on  a 
purely  metallic  basis.  These  latter  included  all  the 
Oriental  nations,  prominent  among  them  India  and 
China. 

War  Created  Balance  in  Favor  of  Orient 

The  war  brought  about  a  complete  change  in  that 
the  Allied  nations  were  obliged  to  di-aw  on  the  Orient 
for  vast  quantities  of  men  and  raw  materials  needed 
to  prosecute  it  to  a  successful  end,  and  in  this  wise 
India  and  China  rolled  up  against  the  Allies  balances 
of  such  magnitude  as  to  make  the  question  of  their 
settlement  a  precarious  one.  The  i-eason  therefor 
was  that  neither  India  nor  China  possessed  the  ec- 
nomic  machinery  which  makes  possible  the  post- 
ponement of  the  settlement  of  balances  by  means  of 
bank  credits  or  bond  issues.  The  status  of  the  indi- 
vidual Oriental  is  exceedingly  lowly,  and  few  are 
those  who  lay  aside  funds  in  sufficient  amounts  to 
permit  of  their  indulging  in  foreign  investments. 
Settlements  of  balances  had,  therefore,  to  be  effected 
either  in  commodities  or  in  precious  metals. 

With  the  dislocation  of  European  industry,  the 
entire  machinery  of  which  was  diverted  from  com- 
mercial   ends    to    the    immediate    war    needs,    the 
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settling  of  adverse  balances  by  means  of  shipments 
of  commodities  of  European  origin  was  out  of  the 
question.  Precious  metals  were,  therefoj-e,  the  only 
alternative;  but  to  what  extent  could  the  European 
nations  draw  upon  their  gold  resei-ves?  These 
reserves  are  the  foundation  stones  on  which  rests 
the  edifice  of  credit,  and  this  credit  had  been  largely 
expanded  through  war  necessities.  If  the  founda- 
tion is  weakened  the  whole  structure  is  threatened. 
It  was  preferable  to  ship  silver  rather  than  gold,  so 
the  white  metal  began  to  flow  eastward.  All  visible 
stocks  quickly  found  their  way  to  the  Far  East,  until 
Europe  found  herself  entirely  denuded  of  the  metal. 
Even  the  reserves  of  silver  dollars  held  in  t^ie  Treas- 
ury of  the  United  States  were  called  upon  to  relieve 
the  situation.  About  two  hundi'ed  million  ounces 
were  obtained  under  the  provisions  of  the  Pittman 
Act  and  shipped  to  India,  which  absorbed  them  with 
alarming  rapidity.  We  had  but  postponed  the  evil 
day. 

Hoarding  of  Metals  an  Aftermath  of  the  War 

The  war  finally  came  to  an  end;  it  had  unsettled 
a  gi'eat  many  things — among  them  the  theories  of 
most  economists,  who  had  evolved  these  theories 
according  to  economic  precedents.  Warfare  had 
ceased,  but  peace  was  not  yet  at  hand ;  the  demobili- 
zation of  troops  and  the  repatriation  of  the  colonial 
contingents  were  necessarily  slow  and  expensive 
operations,  and  the  needs  of  Europe  at  the  close  of 
hostilities  were  very  gi'eat  indeed.  Credit  possibili- 
ties were  stretched  to  the  utmost;  paper  currency 
was  nearly  as  freely  issued  after  the  war  as  during 
it,  and  the  ratio  of  metallic  reserves  to  indebtedness, 
both  domestic  and  foreign,  was  constantly  decreas- 
ing. 

The  dislocation  of  the  foreign  exchanges  lent  an 
added  premium  to  the  hoarding  of  precious  metals, 
which  the  masses  in  Europe  preferred  to  the  ever- 
depreciating  paper  currency.  This  depreciation 
caused  the  intrinsic  value  of  the  fine-metal  contents 
of  the  heretofore  token  silver  coins  to  cross  their 
face  value.  These  coins  were  gathered,  melted  and 
sold  for  bullion,  and  as  time  passed  the  precious 
metals  became  more  and  more  precious  in  their  rela- 
tion to  the  paper  currencies.  Meanwhile  the  general 
work  of  reconstruction  had  to  be  undertaken.  Ex- 
pedients had  been  used  in  financing  the  war,  but  the 
true  bill  had  to  be  met  sooner  or  later.  Europe  was 
greatly  impoverished,  and  the  majority  of  the  lead- 
ers of  the  Occidental  nations  became  agi-eed  on  the 
point  that  rehabilitation  was  largely  dependent  upon 
thrift  on  the  one  hand  and  increased  production  and 
exchange  of  commodities  on  the  other.  But  where 
was  Europe  to  turn  for  raw  materials  where- 
with to  manufacture  the  finished  products  ?  The  ar- 
row pointed  once  again  to  the  Far  East  with  its 
wealth  of  raw  materials.  The  Orient  not  only  pos- 
sesses these  in  vast  quantities,  but  it  also  has  labor 
in  numbers  adequate  to  develop  them.  There,  labor 
is  as  cheap  as  it  is  plentiful — but  herein  cropped  up 
once  more  the  embarassing  question  of  payment. 

In  the  absence  of  the  necessary  shipments  of 
silver,  up  rose  the  Oriental  rates  of  exchange  so  that 


the  figures  of  Oriental  balances  became  larger  than 
ever  when  expressed  in  terms  of  European  ex- 
changes. True,  the  Indian  government  is  attempt- 
ing to  educate  the  Hindu  in  modern  economics.  In 
doing  so,  it  has  been  able  to  increase  enormously  its 
issue  of  rupee  notes,  but  the  educational  progress 
of  the  Oriental  is  slow,  and  certain  amounts  of  metal 
had.  nevertheless,  to  be  shipped.  Meanwhile  both 
gold  and  silver  production  was  falling  perceptibly. 
The  total  output  was  insufficient  to  meet  pressing 
demands  for  payment.  The  problem  was  a  grave 
one.  Again  expedients  were  used — but  no  solution 
was  found. 

Record  Silver  Production  in  1911 

The  world's  production  of  silver  reached  its  high 
mark  in  the  year  1911,  when,  according  to  the  re- 
port of  the  Director  of  the  Mint,  about  226,000,000 
oz.  was  produced.  Since  that  time  production  has 
fallen  steadily,  owing  chiefly  to  the  disturbed  politi- 
cal conditions  in  Mexico,  which  resulted  in  the  dis- 
location of  railway  communications,  with  corre- 
sponding difl^culty  in  shipping  ores  to  the  smelters 
and  obtaining  the  necessary  mining  supplies.  Labor 
there  became  thoroughly  disorganized,  rendering 
operations  costly  as  well  as  uncertain,  and  many 
mines  in  the  outlying  districts  were  obliged  to  sus- 
pend operations.  In  normal  times  Mexico  is  the 
second  largest  producer  of  silver,  and  though  it  still 
maintains  that  position,  its  production  has  steadily 
fallen — the  low  point  being  reached  in  1916,  when 
production  was  about  50  per  cent  of  normal.  The 
rich  Cobalt  district  of  Canada,  which  at  one  time 
contributed  15  per  cent  to  the  world's  total  produc- 
tion of  silver,  also  found  its  output  diminishing 
through  gradual  exhaustion.  This  was  made  up 
somewhat  by  greater  production  in  Central  America 
and  Peru,  as  well  as  by  the  intensive  copper  produc- 
tion stimulated  by  the  war  needs  for  the  baser  metal. 

World  production  for  1918  is  estimated  at  197,- 
000,000  oz.,  and  the  figures  for  1919  are  likely  to 
show  a  further  improvement  of  about  10,000,000  oz., 
owing  to  increased  Mexican  production.  High  prices 
have  also  acted  as  a  stimulant,  although  the  higher- 
grade  mines  profit  thereby  to  a  much  greater  degi-ee 
than  those  possessing  low-gi-ade  ore,  owing  to 
increased  cost  of  production.  Labor  conditions  have 
been  a  distinctly  adverse  factor  in  all  mining  enter- 
prises— prices  of  mining  machinery,  cyanide,  and 
explosives  having  risen  considerably. 

Under  the  terms  of  the  Pittman  Act,  the  Govern- 
ment fixed  a  price  of  $1  per  fine  ounce  for  silver 
vdthin  the  United  States;  this  figxtre  was  later  in- 
creased to  $1.01i/o.  The  American  price  may  safely 
be  said  to  have  been  the  world  price  of  silver,  in  view 
of  the  fact  that  almost  the  total  amount  of  silver 
produced  outside  of  the  United  States  is  sent  to  this 
country  for  reduction.  Upon  the  removal  of  Gov- 
ernment restrictions  last  May,  silver  quotations  be- 
gan a  series  of  violent  fluctuations  before  finally 
striking  a  level.  During  May,  June,  and  early  July 
prices  ranged  between  $1.03  and  $1.19,  while  the 
market  was  groping  in  its  endeavor  to  determine  the 
exact  proportions  of  supply  and   demand.     It   was 
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soon  seen  that  China,  which  is  the  second  largest 
consumer,  and  which  had  been  starved  out  of  metal 
during  the  greater  period  of  the  war,  was  coming 
boldly  into  the  market.  The  Asiatic  demand,  which 
developed  in  the  middle  of  July,  has  continued  una- 
bated until  today,  and  has  resulted  in  record  ship- 
ments to  Shanghai  and  Hongkong,  from  which 
points  the  metal  has  found  its  way  into  the  interior 
of  China. 

China  Absorbing  Gold  as  Well  as  Silver 

The  latent  power  of  Chinese  absorption  was  a 
revelation  to  the  world;  for  as  steamer  after  steamer 
left  our  Pacific  ports  laden  with  the  precious  metal, 
it  was  naturally  expected  that  the  Chinese  demand 
must  soon  be  satisfied.  However,  these  expectations 
were  not  fulfilled,  and  ever-increasing  prices  only 
served  to  whet  the  metallic  appetite  of  the  Chinese. 
Bars  by  the  thousands  were  unloaded  at  the  Shang- 
hai and  Hongkong  wharves,  and,  after  an  all  too 
brief  journey  in  the  native  melting  shops,  disap- 
peared as  if  by  magic.  It  was  hoped  that  a  substan- 
tial proportion  of  this  metal  would  go  to  i-einfoi-ce 
the  stocks  of  the  various  Chinese  commercial 
centers;  but  such  was  not  the  case,  and  it  was  only 
through  the  exercise  of  the  greatest  care  that  the 
foreign  banks  in  China  succeeded  in  maintaining 
metal  I'eserves  sufficient  to  conduct  business.  When 
unable  to  obtain  silver,  owing  to  its  scarcity,  the 
banks  resorted  to  gold,  and  yellow  metal  in  large 
quantities  was  engaged  in  the  United  States  for  ex- 
port to  China.  This  gold  was  absorbed  with  equal 
facility. 

On  Nov.  25  silver  sold  in  the  London  bullion  mar- 
ket at  the  unprecedented  price  of  76d.  the  "stan- 
dard" ounce.  Available  English  statistics  dating 
back  to  the  Napoleonic  times  fail  to  reveal  so  high 
a  quotation.  The  melting  price  of  the  British  frac- 
tional coin  which  is  66d.  had  been  reached  and  easily 
crossed.  This  caused  the  British  government  im- 
mediately to  issue  an  order  foi'bidding  the  export 
of  silver  coin  or  specie  and  making  it  a  crime  to  melt 
them.  There  is  no  legal  measure,  however,  which 
can  prevent  hoarding  and  the  corresponding  impedi- 
ment to  commerce  of  that  practice.  The  everyday 
life  of  a  nation  is  based  on  an  infinity  of  small  indi- 
vidual transactions  payable  in  fractional  currency; 
if  that  currency  disappears,  the  entire  commercial 
life  of  a  nation  is  disturbed.  If,  for  instance,  the 
purchase  of  the  humble  loaf  of  bread  in  the  corner 
bakery  is  rendered  impossible  through  the  absence 
of  the  small  coin,  the  business  of  the  flour  mill,  and 
through  it,  the  interests  of  the  wheat  grower,  are  at 
once  affected.  Furthermore,  the  premium  which 
hoarding  per  se  automatically  places  on  the  frac- 
tional coin  over  the  paper  currency  disturbs  the 
cun-ency  system  of  a  nation,  in  that  discrimination 
is  made  between  two  currencies  issued  by  that  na- 
tion which  are  related  one  to  the  other  through  a 
legally  fixed  ratio.  Discrimination  is,  therefore, 
illegal,  but  unfortunately  no  way  has  yet  been  found 
to  prevent  hoarding.  Governments  might  resort  to 
the  issuance  of  fractional  paper  currencies  when 
they  find  themselves  in  such  predicaments;  but  this 


promotes  inflation  and  in  no  way  i-eleases  the 
hoarded  coins ;  on  the  contrary,  fiat  money  promotes 
hoarding  on  the  principle  of  the  immutable  law  of 
Gresham  according  to  which  "la  mauvaise  monnale 
chasse  la  bonne." 

Unlike  the  European  governments,  the  Government 
of  the  United  States  is  in  fortunate  possession  of  a 
considei'able  stock  of  silver  which  may  be  used  to  cor- 
rect any  situation  threatening  the  stability  of  our 
currency  system,  but  the  ever-growing  demand  for 
silver  is  conjuring  a  problem  which  our  economists 
must  face;  expedients  will  not  do  where  a  definite 
solution  is  needed.  If  the  gold  standard  is  to  endure, 
then  European  and  American  currency  systems 
must  be  Tevised  and  silver  coins  debased  to  the  point 
where  they  will  once  more  become  tokens  of  value. 
When  that  is  accomplished,  silver  prices  should  be 
permitted  to  soar  in  the  knowledge  that  high  prices 
bring  their  own  correctives;  otherwise  we  must  re- 
vert to  the  bi-metallic  basis.  In  either  case,  the 
silver  miner  may  look  to  the  future  with  complete 
confidence,  for,  after  a  period  of  some  fifty  years 
the  white  metal  has  finally  come  into  its  own — there 
to  remain  for  some  time. 


Channel  Construction  by  Gold  Dredge 

The  accompanying  photograph  shows  an  18-cu.  ft. 
bucket  dredge  of  the  Yuba  Consolidated  Goldfields 
Co.,  constructing  a  500-ft.  channel.  The  work  is 
being  done  in  the  debris  excavated  in  dredging  the 
flood-plane  gravels  of  the  Yuba  River  at  Hammon- 
ton,  Cal.  The  dredge  is  of  the  two-stacker  type,  and 
the  discharge  from  the  stackers  is  so  manipulated 


CHANNEL    CONSTKUCTION    BY    DUEDGER    AT    HAMMONTON.    CAL. 

as  to  leave  a  well-leveled  bottom  to  the  channel  and 
a  north  wall  paralleling  a  south  wall  already  con- 
structed. A  similar  channel  of  the  same  width  \vill 
t>e  constructed  south  of  the  one  shown  and  the  river 
diverted  into  these  channels,  enabling  a  portion  of 
the  present  bed  of  the  Yuba  to  be  dredged.  The 
great  depth,  80  ft.  below  water  level,  at  which  gold 
dredges  of  this  type  can  operate,  has  made  possible 
the  redrcdging  of  a  considerable  area  of  ground  once 
worked  over  by  smaller  machines. 
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A  Water  Problem  in  Shaft  Sinking 

Excessive  Flow  Struck  in  Sinking  Shaft  in  Atacama  Desert — Pumping  from  Nearby  Chum-Drill 
Hole  Resorted  to  as  Aid  to  Shaft  Pumps — Shaft  Finally  Abandoned 

BY  JAMES  E.  HARDING 
Andes  Copper  Miaing   Co.,    Potrerillos.    Chile 


Written  exclusively 

IT  SEEMS  anomalous  that  the  chief  difficulty  en- 
countered in  sinking  a  shaft  in  the  Atacama 
Desert  of  Chile  should  be  caused  by  water,  yet 
such  was  the  case  when  the  Andes  Copper  Mining 
Company  attempted  to  sink  a  shaft  to  the  level  of 
the  tunnel  which  it  is  driving  to  attack  its  orebody 
from  below.  The  companj^  is  developing  a  large 
deposit  of  low-grade  copper-bearing  poi-phyry,  at 
Portrerillos,  Chile,  100  miles  from  the  coast,  back  in 
the  foothills  of  the  main  Andes  cordillera,  and  at  an 
altitude  of  slightly  over  10,000  ft. 

The  tunnel  referred  to  will  be  about  12,000  ft. 
long  when  finished,  and  will  cut  the  orebody  at  1,030 
ft.  depth.    To  expedite  the  work  of  driving  this  adit 


for  Tke  Journal 

at  the  start  and  was  later  replaced  by  a  standard 
single-drum  mine  hoist. 

The  dumping  device  sho\\Ti  in  Fig.  2  was  installed 
in  the  headframe.  The  trough  seen  in  the  lower  pai't 
of  the  cut  is  made  of  plank,  and  lined  with  steel  plate 
and  railroad  iron  to  stand  the  battering  which  it 
receives.  It  swings  on  hinges  at  the  bottom,  and  is 
counterweighted  in  such  fashion  that  very  little 
force  is  required  to  move  it  in  and  out  of  the  shaft 
compartment.  At  the  center  of  its  upper  end  there 
is  attached  a  steel  fishtail  which  engages  a  chain 
fastened  to  the  bottom  of  the  bucket  when  dumping. 

The  trough  is  in  a  vei'tical  position  when  the 
bucket  is  being  hoisted  or  lowered.    When  dumping. 


1.     HEADFRAME  0\  EK   ;HAl-r 


AIAl  AMA   DEsEln.    CHILE.   IN  WHICH   HEAVY   WATER   WAS   SI  K I  r 
2.     BUCKET  DUMPING  DEVICE  USED  IN  HEADFRAME 


II  KN'   DRILL  RIG  AT  LEFT. 


it  was  decided  to  sink  a  shaft  at  a  point  9,364  ft. 
from  the  portal,  which  would  reach  the  tunnel  level 
at  a  depth  of  665  ft.,  and  then  from  the  bottom  of 
the  shaft  to  drive  headings  in  two  directions,  one 
toward  the  orebody,  and  the  other  to  meet  the  in- 
coming heading,  forming  thereby  one  straight  tunnel. 
Owing  to  war  conditions  the  necessary  material 
was  exceedingly  hard  to  obtain.  For  a  headframe, 
round  poles  40  ft.  long  were  secured,  and,  when  set 
up,  were  trussed  with  whatever  2  x  12-in.  plank 
happened  to  be  on  hand,  with  6  x  8-in.  sawed  timber 
for  struts.  With  this  material  a  satisfactory  head- 
frame  was  constructed,  as  shown  in  Fig.  1.  A  winch 
from  a  steamship  was  installed  to  serve  as  a  hoist 


it  is  swung  back  into  the  compartment  under  the 
bucket.  Dumping  takes  less  than  five  seconds  with 
this  device,  the  rock  running  down  the  trough  into  a 
car  placed  at  the  bottom.  The  entire  operation  can 
be  handled  by  the  hoistman. 

After  sinking  was  begun  and  the  shaft  had  passed 
through  the  wash  into  bed  rock,  water  in  large  quan- 
tities was  encountered.  A  No.  7  pump  was  installed ; 
later  a  No.  9,  followed  by  a  No.  11,  and  finally  all 
three  in  various  combinations,  but  sinking  was 
always  greatly  retarded  by  the  water.  By  this  time 
it  was  seen  that  it  was  impossible  to  sink  deeper 
with  the  pumps  in  use,  owing  to  the  fact  that  the 
power  plant  was  running  at  full  capacity.     It  was 
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therefore  decided  to  try  pumping  from  a  churn-drill 
hole  at  one  side  of  the  shaft.  Accordingly  a  churn- 
di'ill  rig  was  moved  to  the  position  shown  in  Fig.  1. 
After  much  difficulty  a  10-in.  hole  was  sunk  to  a 
depth  of  344  ft.  and  the  bottom  of  it  shot  with  dyna- 
mite, making  a  chamber  to  accelerate  the  flow  of 
water.  The  effect  on  the  surface  when  shooting  the 
hole  is  shown  in  Fig.  3. 

The  deep  well  jack  shown  in  Fig.  4  was  made  in 
the  company's  machine  shop  for  pumping  from  the 
di'ill  hole.  This  pump  consisted  merely  of  an  intake 
valve,  inserted  and  fastened  in  the  pipe  just  above 
the  strainer,  and  a  plunger  with  a  by-pass  valve 
within  itself.    The  pump  was  first  lowered  into  the 


"Amosite"  — A  New  Type  of  Asbestos  * 

ABOUT  the  year  1907  a  new  tjT)e  of  asbestos 
was  discovered  in  central  Transvaal,  South 
Africa.  The  name  "Amosite"  was  given  to  the  fiber 
in  1918,  from  the  initial  letters  of  the  "Asbestos 
Mines  of  South  Africa,"  the  company  chiefly  inter- 
ested in  its  production.  Amosite  is  a  monoclinic  fer- 
rous amphibole,  with  or  without  soda,  and  contain- 
ing variable  amounts  of  aluminum,  magnesium,  and 
calcium.  It  thus  most  nearly  resembles  crocidolite 
or  blue  asbestos.  The  deposit  occurs  along  the  Eli- 
fants  River,  in  the  Lydenburg  District,  the'  fiber- 
bearing  rocks  occurring  in  an  area  sixty  miles  in 


3.     SURFACE    EFFECT    UPON    SHOOTING    CHURN    DRILL    HOLE.      4.     DEEP   WELL    J.VCK    USED    FOR    PUMPING    FROM    DRILL    HOLE 


hole  on  the  end  of  a  string  of  drill  casing,  with  the 
plunger  attached  to  an  ordinary  steel  cable. 

The  capacity  of  the  pump  was  estimated  at  nearly 
300  gal.  per  minute,  28  to  30  strokes  per  minute 
being  figured  in  the  calculation.  After  pumping  with 
this  installation  for  a  short  time  it  was  found  that, 
owing  to  friction  caused  by  dirt  getting  into  the 
cylinder,  the  plunger  did  not  fall  fast  enough,  after 
it  was  lifted,  to  give  a  full  stroke.  An  idea  was 
therefore  borrowed  from  Cornish  practice,  and  a 
two-inch  square  pump  rod  was  put  down,  one  end 
attached  to  the  beam  of  the  churn-drill  rig  and  the 
other  to  the  pump  plunger.  Thus  operated,  the  pump 
gave  fairly  satisfactory  service. 

The  combined  capacity  of  the  pumps  in  the  shaft 
and  the  deep  well  jack  was  about  600  gal.  per  minute, 
but  this  was  not  sufficient  to  permit  resumption  of 
sinking,  and  the  shaft  had  to  be  abandoned. 


Selenium  is  recovered  as  a  byproduct  in  the  electrolytic 
copper  refineries  operated  by  the  Raritan  Copper  Works, 
United  States  Metals  Refining  Co.,  Nichols  Copper  Co.,  and 
American  Smelting  and  Refining  Co. 


length  and  with  a  maximum  width  of  six  miles. 
Commercial  production  began  about  1916,  and 
though  no  figures  are  available  for  the  production 
of  this  particular  variety,  the  increase  in  production 
for  the  Transvaal  of  55  tons  in  1915  to  3,192  tons 
in  1917  is  to  be  attributed  chiefly  to  the  recent  active 
development  of  the  amosite  deposits. 

The  material  occurs  as  interbedded  cross-fiber 
veins  in  banded  siliceous  ferruginous  slates.  The 
productive  veins  vary  from  two  to  seven  inches  in 
thickness.  The  most  remarkable  feature  of  the  fibre 
is  its  gi-eat  length.  A  maximum  fiber  length  of 
eleven  inches  has  been  noted,  and  the  bulk  of  the 
supply  from  the  most  important  mine  averages 
about  six  inches  in  length.  The  fiber  is  said  to  be 
strong,  flexible,  and  therefore  of  spinning  quality, 
though,  on  account  of  the  unusual  fiber  length,  cer- 
tain modifications  are  necessary  in  spinning  ma- 
chinery. The  chief  production  is  from  two  mines, 
the  Egnep,  producing  about  four-fifths,  and  the 
Amosa,  one-fifth  of  the  total. 


•From  Monthly  Reports  on  Investisations,   U.  S.   Bureau  of  Minea. 


January  24,  1920 


Engineering  and   Mining   Journal 


265 


Early  Days  in  the  Cariboo 

Reminiscenses  of  the  Golden  Days  of  the  Camps  of  the  Canadian  Northwest— The  Rush  to  Yale, 
B.  C.  and  Other  Early  Bonanzas— Record  of  Historic  Clean-Ups 

BY  ROBERT  DUNN 
Written  exclusively  for  The  Journal 


CARIBOO !  To  old  British  Columbia  prospectors 
the  name  breathes  romance.  It  recalls  the  first 
discovery  of  gold  in  the  Canadian  Northwest. 
It  brings  to  mind  the  struggle  of  sturdy  pioneers, 
through  an  unknown,  unexplored,  trackless  wilder- 
ness, for  that  prize  possession  of  which  civilization 
has  decreed  means  material  ease  and  affluence. 
What  hardships  did  not  these  hardy  men  endure! 
How  gallantly  they  faced  and  overcame  difficulties 
which  today  would  be  thought  insuperable! 

In  summer  there  were  madly  rushing  rivers  and 
creeks,  apparently  impenetrable  forests,  and  for- 
midable mountain  ranges  to  conquer.    In  winter,  the 


ands  of  miles  they  came  from  the  California  fields 
and  from  the  extreme  east  of  Canada  and  the  United 
States.  Over  land  and  sea,  on  boats,  horses,  and 
afoot,  they  traveled.  Some  blazed  their  own  trails 
across  the  continent,  passing  through  the  heart  of 
the  Rockies  with  nothing  better  for  transportation 
than  a  yoke  of  oxen ;  and  the  Cariboo  was  their  goal. 
I  made  a  trip  recently  over  the  Pacific  Great  East- 
em  Ry.  Paralleling  the  line  of  steel  over  which  our 
locomotive  panted  was  a  trail,  blocked  by  fallen 
trees,  overgrown  with  moss  and  undergrowth,  but 
still  distinct  enough — the  old  Lillooet  Cariboo  Trail. 
Over  hill  and  mountain,    along    river    and    stream, 


i^'tig^iJ^^^r^ 
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THE  BRITISH   COLUMBIA   EXPRESS  CO.'S  STAGE  WHICH   OPERATED    BETWEEN    YALE    AND    THE    CARIBOO    IN    THE    DAYS    OF    THE 

GOLD  EXCITEMENT 


same  a  thousand  times  accentuated  by  the  rigors  of 
the  season.  Yet  all  this,  added  to  the  problem  of  a 
hostile  native  population,  thej''  faced  cheerfully. 
Many  fell,  but  the  fittest  survived,  except  when  cut 
off  by  misunderstandings,  which  in  those  days  were 
instantly  and  forever  decided  by  appeal  to  quick  wit, 
strength,  and  endurance. 

Cariboo  Pioneer  of  Sturdy  Indomitable  Type 

And  it  was  for  years  a  matter  of  comment  that 
the  Cariboo,  from  the  placer  ground  of  which  were 
taken  millions  in  gold,  was  populated  by  the  finest 
men  physically  to  be  found  on  the  North  American 
Continent.  Is  it  any  wonder  that  it  was  and  even 
today  is  so?  There  were  men  in  those  days,  and 
their  descendants  are  chips  off  the  old  blocks.  Thous- 


thi-ough  verdant  valleys  and  dense  forest,  bridging 
chasms  into  which  a  pebble  may  be  thrown  half  a 
mile,  runs  this  ancient  thoroughfare  from  the  Pa- 
cific Coast  into  what,  over  fifty  years  ago,  was  the 
land  of  golden  promise. 

A  Vision  of  the  Past 

As  I  glimpsed  this  historic  road  I  drew  fanciful 
pictures  of  the  pioneer  prospectors  of  the  last  cen- 
tury. There,  rounding  that  bluff  overlooking,  from 
a  height  of  a  thousand  feet,  the  foaming  torrent  of 
a  mountain  stream,  is  a  pack  train.  Thei-e  are 
mules  and  horses  heavily  laden  with  supplies  more 
remarkable  for  their  bulk  than  for  variety.  There 
ai'e  men,  husky  and  rough — flushed  of  face  and 
bright  of  eye — who  lope  along,  covering  the  gi'ound 
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with  a  swing  and  a  stride  which,  if  not  military  in 
style,  is  effective  in  results.  There  are  their  pans 
and  their  long-handled  shovels,  with  which  the 
earth's  treasures  aie  to  be  recovered,  not  less  well 
cared  for  than  their^'ifles,  which  are  ever  ready  to 
repel  attack  or  to  replenish  the  larder. 

The  day's  tramp  is  nearing  an  end.  The  sun's 
rays  are  a  trifle  less  burning,  and  the  adventurers — 
though  they  wouldn't  care  to  confess  it — are  weary. 
The  sweat  of  their  toiling  liodies  has  caked  their 
underclothing,  and  yet  they  are  not  keen  to  call  it  a 


miles  for  them.  But  the  gold  fever  was  in  their 
veins.  They  buined  to  ai'rive,  fancying,  like  the 
gold-crazed  pioneers  of  Klondike  fame,  that  the  yel- 
low dust  carpeted  the  sand,  and  possibly  grew  on  the 
fir  trees.  Some  lived  to  dig  fortunes;  but  few  to 
keep  and  enjoy  tliem. 

Foi'  the  most  part,  the  glamour  of  the  gi-eat 
new  country  got  into  their  blood,  gripped  and 
l-.eld  them,  and  they  are  to  be  found  even 
today,  scattered  and  comparatively  few  old  men, 
living     alone     in     cabins     alongside     of     mountain 


THE  BLACKJACK   AND   BUKNS   HYDRAULIC   CO.'S   PROPEUTY.  WILLLVMS  CREEK.  AS  IT  WAS  IN  THE  EARLY  DAYS 


day.    For  them  rest  is  a  painful  necessity ;  for  there 
is  something  irresistible  which  beckons  them. 

The  Old  Stage  Coach 

Again  in  the  distance  is  caught  the  rumbling 
noise  of  an  approaching  vehicle,  and  presently  the 
foam-flecked  heads  of  the  horses  appear — not  the 
fine,  upstanding,  pi'ancing  turnout  of  the  exhibition 
ring,  but  the  heavy,  work-a-day  horses  of  the  trail. 
And  behind  is  the  cumbersome,  dust-covered  Cariboo 
stage.  Inside,  a  capacity  load  of  passengers,  all  tired 
to  the  bones,  as  would  be  expected,  for  it  was  not 
an  asphalt  pavement  over  which  they  trundled,  nor 
did  a  high-powered  modern  motor  car  bura  up  the 


streams,  with  their  placer  claims  which  they 
have  the  will  but  not  the  strength  to  woi-k.  That 
these  old-timers  are  able  to  keep  body  and  soul 
together,  finding-  the  means  to  continue  dreaming 
the  glories  of  the  past  and  to  confide  confidentially 
to  cronies  that  "if  I  had  a  grub-stake  I  would  take 
you  to  a  stream  throught  the  waters  of  which  you 
can  see  the  nuggets,  pure  gold,  glowing  in  the  sun- 
light," is  a  commentary  worthy  of  note  on  the  rich- 
ness of  the  country. 

Retrospection 

And  so,  as  I  say,  lying  back  in  idle  comfort  on  the 
cushioned  seats  of  the  Pacific  Great  Eastern's  parlor 
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car,  I  watched  the  old  Cariboo  trail,  and  envisioned 
these  prospectors  of  the  early  days  on  their  way  to 
the  gold  fields.  I  saw  the  old  stage  and  the  pack 
trains.  I  saw  them  pitching  camp ;  men  going  down 
to  the  streams  with  bits  of  red  flannel  on  bent  pins 
and  catching  trout  for  their  evening  or  morning- 
meals.  And,  later  on,  the  coach  returning,  carrying 
shipments  of  the  raw  gold,  and  heavily  guarded ;  and 
1  thought,  if  the  curves  and  grades  of  this  old,  aban- 
doned roadway  were  articulate,  what  a  fund  of  story 
they  could  tell;  what  thrillers  they  could  recount — 
how  thoroughly  would  Jesse  James  and  dime  novel 
adventurers  be  outdone. 

An  Old-Timer 
Living  at  the  Provincial    Home    for    the    Aged, 
Kamloops,    B.    C,    is    one    of    these    "Pioneers    of 
Pioneers."    His  name  is  James  Moore,  and  he  is  over 


JAMES  MOORE 


eighty-seven  years  old,  and  one  of  the  very  few 
"fifty-eighters"  remaining.  Mr.  Moore  recently  put 
some  of  his  early  recollections,  particularly  as  to  the 
gold  that  was  taken  out  of  the  district  in  the  early 
days,  on  paper.  To  my  mind  they  are  very  inter- 
esting, and  I'm  going  to  give  them  substantially  in 
his  own  language. 

"There  is  no  account  whatever,"  he  says,  "of  placer 
being  found  in  what  is  now  known  as  British  Colum- 
bia prior  to  1856  and  1857,  when  Indians,  living  on 
the  Thompson  River,  in  the  vicinity  of  Nicomen, 
found  nuggets  of  gold  in  the  crevices  of  rocks  at 
low  water.  These  they  took  to  Kamloops  and  offered 
them  to  Donald   McLean,    the    Hudson    Bay    store 


keeper,  in  trade.  McLean  did  not  know  their  value, 
and,  therefore,  sent  them  to  Governor  Douglas,  in 
"^'ictoria,  for  advice.  The  Governor  sent  back  word 
to  McLean  to  get  all  he  could  of  the  metal.  At  the 
same  time  he  sent  McLean  iron  spoons  for  the  crev- 
assing.  This  statement  I  got  from  McLean  in  the 
early  '60s,  and  I  remember  it  distinctly.  It  was 
this  gold  that  caused  the  great  excitement  of  1858. 

"When  the  Hudson  Bay  Co.'s  steamer  'Otter'  left 
Victoria  for  San  Francisco  in  February  of  that  year, 
the  purser  had  some  of  the  gold  found  on  the  Thomp- 
son River.  He  took  it  to  the  mint  of  that  city,  where 
it  was  coined  as  souvenirs  of  the  first  gold  discovered 
in  the  province.  In  those  early  days  in  San  Fran- 
cisco the  only  excitement  was  to  belong  to  the  Vol- 
unteer Fire  Department.  One  evening  a  party  of 
us  met  at  No.  3  Engine  House,  and  the  conversation 
drifted  to  gold  excitements.  The  superintendent  of 
the  mint,  who  was  present,  remarked:  'Boys,  the 
next  excitement  will  be  the  Eraser  River.'  He  then 
explained  that  gold  of  good  quality  had  been  brought 
to  the  San  Francisco  mint  by  the  purser  of  the 
steamer  'Otter.' 

Exploration  in  Fifty-Eight 

"On  the  strength  of  this  we  formed  a  small  party 
to  explore  and  report  on  the  Eraser  River,  and  in 
March,  1858,  about  eighteen  men,  of  whom  I  was 
one,  took  passage  to  Port  Townsend,  Wash.,  and 
thence  to  Victoria,  B.  C.  From  the  latter  city  we 
crossed  the  Gulf  of  Georgia  in  our  own  boats  to  the 
Eraser.  The  population  of  the  provincial  mainland 
at  this  time  was  made  up  of  Indians  and  Hudson's 
Bay  Co.  traders.  Our  first  camp  on  the  river  was 
at  Fort  Langley,  and  two  days  later  we  camped  at 
Fort  Hope. 

"The  trader  at  this  point  was  Donald  Walker,  who 
died  a  short  time  ago  at  Kamloops.  He  was  much 
excited  when  we  arrived  at  Hope,  and  could  not 
answer  our  simple  questions  as  to  the  country  before 
us.  When  we  became  better  acquainted,  he  told  us 
that  he  thought  we  had  come  to  capture  the  fort, 
as  he  had  a  lot  of  furs  ready  for  shipment  to  Vic- 
toria. I  remember  Walker  saying  that  we  were  the 
first  party  of  white  men  he  had  seen  in  the  country 
for  years,  with  the  exception  of  Hudson  Bay  people. 
It  was  only  a  short  time,  however,  following  the 
news  of  the  discovery  of  gold,  before  he  saw  thous- 
ands travel  past  the  fort,  as  it  was  estimated  that 
at  least  20,000  miners  were  camped  at  Yale,  B.  C, 
during  the  high  water  of  the  year  1858. 
The  Discovery 

"After  leaving  Fort  Hope  we  camped  on  a  bar 
about  ten  miles  above  the  fort  to  cook  lunch,  and 
while  doing  so  one  of  our  party  noticed  particles  of 
gold  in  the  moss  that  was  growing  on  the  rocks.  He 
got  a  pan  and  washed  some  of  this  moss,  getting 
good  results.  Consequently,  our  gastronomic  wants 
satisfied,  we  all  prospected  the  bar,  and  found  it 
rich  in  gold.  With  our  crude  way  of  working  with 
rockers  we  made  on  an  average  of  fifty  dollars  a  day 
to  the  man.  We  named  this  bar  in  honor  of  the 
man  who  washed  the  first  pan,  viz.  Hill's  Bar.  Some 
years  ago  I  met  the  last  owner  of  Hill's  Bar,  a  Mr. 
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Ladd,  who  estimated  that  approximately  $2,000,000 
had  been  recovered  from  the  time  the  first  pan  of 
moss  had  been  washed  until  the  bar  was  woi'ked 
out.  This  was  the  beginning  of  mining  in  this 
province. 

Indians  Wash  Gold  at  HiU's  Bar 
"As  we  had  only  a  prospecting  outfit,  we  sent  a 
few  of  our  partj'  down  the  river  to  Fort  Langley  to 
get  supplies  from  the  Hudson  Bay  Co.'s  store.  At 
this  time  the  store  was  not  well  equipped  with  gro- 
ceries, and  our  men  came  back  with  a  very  limited 
quantity.  While  at  Langley  they  related  the  story  of 
our  discovery  on  Hill's  Bar.  The  news  soon  spread  to 
the  other  side  of  the  line,  there  being  quite  a  num- 
ber of  sawmills  in  operation  on  Puget  Sound.  Mean- 
while, a  tribe  of  Indians  moved  from  Yale  to  Hill's 
Bar,  where  they  camped,  about  three  hundi'ed  men. 


"Next  day,  the  bacchanalian  feast  continuing,  we 
concluded  that  the  only  thing  to  be  done  was  to  take 
matters  into  our  own  hands.  We  marched  down  to 
Taylor's  camp  and  took  possession  of  his  supplies, 
and  with  axes  smashed  in  the  head  of  eveiy  keg  of 
whiskey,  dumping  the  contents  on  the  bar.  We  then 
gave  Taylor  twenty  minutes  in  which  to  strike  camp 
and  get  away,  which  he  did  in  less  than  the  allotted 
period.  This  was  British  Columbia's  first  Prohibi- 
tion Act,  and  it  was  put  into  force  with  much  less 
to  do  than  that  which  now  regulates  traffic  in  spirit- 
ous  beverages. 

Trouble  With  Indians  Avoided 

"One  of  the  Indians,  named  White  Cap,  became 
angry  when  he  found  that  the  whiskey  was  gone. 
When  working,  we  allowed  the  Indians  to  use  our 
picks  and  shovels,  providing  we  were  not  using  them. 


VIEW  AT  SHAFT  OF  THE  FAMOUS  CAMERON  AND  WATTIC  CLAIMS,    WILLIAMS    CUEEK.    B.    C.     PHOTO   TAKEN   AUGUST.    1863 


women,  and  childi'en.    They  also  began  to  wash  for 
gold. 

"A  few  weeks  later  we  noticed  a  boat  coming  up 
the  river  loaded,  and  thought  supplies  were  in  sight. 
When  the  boat  landed,  however,  it  was  found  that 
its  cargo  consisted  of  nothing  but  liquor.  Taylor, 
the  owner  of  this  stock,  finding  that  the  Indians  had 
gold,  began  to  exchange  the  whiskey  for  gold,  the 
selling  price  of  the  former  being  $5  per  bottle.  Tay- 
lor was  the  judge  of  the  quantity  of  dust  required 
to  make  up  his  selling  price,  helping  himself  to  the 
Indian's  gold  as  the  latter  proceeded  to  make  away 
with  the  fire  water.  We  whites  held  a  meeting  that 
evening,  and  decided  to  purchase  all  Taylor's  liquor. 
The  latter,  however,  refused  to  sell  wholesale,  and 
that  night  the  Indians  became  very  drunk  and  kept 
up  a  hideous  howling. 


One  day  White  Cap,  having  a  pick  belonging  to  one 
of  our  party,  refused  to  give  it  up  when  requested. 
After  some  exchanges  my  friend  picked  up  a  shovel 
and  broke  it  on  the  Indian's  head.  This,  of  course, 
provoked  a  row.  The  Indians  congi-egated  and  we 
mustered  our  forces.  Thus  we  faced  each  other. 
Then  the  chief  of  the  tribe  mounted  a  stump  to 
make  a  .speech  to  his  braves,  and  was  in  the  midst 
of  an  impassioned  addi'ess  when  a  barge  from  a 
sloop-of-war  hove  in  sight.  Shortly  a  dozen  Ijlue- 
jackets  landed  on  the  bar  and  we  fired  a  salute  in 
their  honor.  We  then  stated  our  case  to  Governor 
Douglas,  who  was  among  the  visitors,  and  he  took 
the  Indians  back  to  Yale,  pacifying  them  later  with 
a  feed  of  hardtack  and  molasses. 

"Our  next  visitor  was  Billy  Balou,  an  old  Cali- 
fornia expressman,  who  started  the  pioneer  express 
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of  British  Columbia,  charging  one  dollar  each  way 
for  letters  and  one  dollar  for  papers.  Of  course,  we 
all  sent  letters  and  samples  of  gold  to  our  friends  in 
the  outside  world.  On  reaching  California  these 
stimulated  the  gi-eat  Fraser  River  stampede  of  1858. 
Merchants  and  others  sold  valuable  property  on 
Montgomery  and  Kearny  streets,  in  San  Francisco, 
for  a  song,  so  anxious  were  they  to  get  to  the  new 
gold  fields.  Some  of  these  merchants  located  in 
Victoria  and  helped  by  their  capital  and  energy  to 
make  British  Columbia  what  it  is  today. 

"On  Governor  Douglas'  second  visit  to  Hill's  Bar 
he  appointed  George  Perrier  the  first  Justice  of  the 
Peace  in  that  section,  with  the  result  that  law  and 
order  became  established.  We  therefore  were  the 
forerunners  of  the  rush  which  swept  up  the  Fraser 
and  the  Thompson  valleys  until  it  reached  the  treas- 
ure vaults  of  Williams  and  Lightning  ci'eeks  of  the 
Cariboo. 

Further  Wanderings 

"As  I  was  of  a  roving  disposition  in  my  younger 
days,  I  could  not  long  remain  in  one  camp.  Selling 
my  interest  in  Hill's  Bar,  I  joined  a  party  of  four 
others,  and,  buying  a  boat  and  six  month's  pro- 
visions, we  left  Yale  on  the  seventeenth  of  Decem- 
ber, 1858,  and  ascended  the  Fraser  River  for  further 
pi'ospecting  and  exploration.  This  gave  us  some 
knowledge  of  British  Columbia  winters,  and  after 
making  several  ice  portages,  we  reached  Lj'tton  on 
the  twenty-sixth  of  January,  1859.  There  we  re- 
mained until  the  spring  advanced,  when  the  party 
divided,  some  taking  the  boat  and  going  up  river  to 
try  other  bars  for  gold,  while  I  and  a  number  of  com- 
panions got  pack  horses  and  went  inland.  We  crossed 
the  Thompson  River,  went  thence  to  Fort  Alexander, 
and  so  to  Beaver  Lake  and  up  the  Beaver  Lake 
Valley  to  Horse  Fly  Creek.  There  we  stayed  for  the 
remainder  of  1859,  although  we  found  Horse  Fly  a 
poor  camp. 

Riches  of  Williams  Creek 

"The  next  year,  1860,  a  number  of  the  creeks 
were  discovered  which  paid  very  well.  However,  it 
was  the  following  year  before  the  richest  ci'eeks  of 
the  district  were  found,  namely,  Williams  Creek, 
first  located  on  by  Dutch  Bill  and  Mike  Brown.  They 
staked  in  the  canyon  of  the  creek,  and  although  the 
ground  a  short  distance  away,  when  opened,  proved 
to  be  very  rich,  they  scarcely  made  working  ex- 
penses. 

"I  will  now  try  to  tell  something  of  what  was 
taken  out  of  the  placers  of  this  waterway.  From 
about  80  ft.  of  gi-ound  on  the  Steel  claim  was  taken 
about  $120,000 ;  from  500  ft.  of  ground  on  the  Cun- 
ningham claim  was  taken  about  $270,000;  50  ft.  on 
the  Diller  claim  paid  $240,000;  80  ft.  on  the  Burns 
claim  paid  $140,000 ;  100  ft.  on  the  Watty  claim  paid 
$130,000;  120  ft.  on  the  Canadian  claim  paid  $180,- 
000;  in  two  years'  work  the  Ericson  claim  paid  $160,- 
672;  150  ft.  on  the  Adams  claim  paid  $59,000;  120 
ft.  on  the  Neversweat  claim  paid  $120,000;  140  ft. 
on  the  Tinker  claim  paid  $120,000,  and  50  ft.  on  the 
Moffit  paid  $90,000.  In  addition  to  these  were  the 
Barker,  the  Baldhead,  the  Grear,  the  Griffon,  the 


Wilson,  the  Beauregard,  the  Raby,  the  Cameron,  the 
Prince  of  Wales,  and  many  others  that  became  well 
known  for  their  production. 

"The  above  figures  are  approximately  correct  as 
far  as  they  go  as  to  Williams  Creek,  but  it  must  be 
remembered  that  the  claims  were  but  partly  worked 
when  I  got  the  facts  years  ago.  The  Diller,  for  in- 
stance, consisted  of  300  ft.  of  gi'ound.  There  were 
three  partners,  Diller,  Loring,  and  Curry,  who  took 
from  300  ft.  of  ground  over  $500,000,  the  difference 
being  made  up  subsequent  to  the  compilation  of  the 
statistics.  The  greatest  clean-up  on  any  claim  for 
twenty-four  hours'  work  stands  to  the  credit  of  the 
Diller,  when  the  day  shift  recovered  102  lb.'  weighed 
on  platform  scales,  while  the  night  shift  cleaned  up 
100  lb.,  making  for  the  full  day  a  total  of  202  lb. 


"Easy"  Money  Quickly  Spent 

"Money  to  the  old  Caribooans  was  'easy.'  If, 
however,  it  was  plentiful  it  was  readily  spent.  Take 
Long  Abbott  as  an  illustration.  He  was  the  fii-st  to 
sink  through  to  bedrock,  and  recovered  $40,000. 
That  winter  he  went  to  Victoria  and  spent  all  his 
money  in  gambling,  wine,  and  women.  He  was 
known  to  go  into  a  saloon  and  for  amusement  break 
a  mirror  with  $20-gold  pieces.  Next  day  he  would 
return  to  pay  the  damages.  Abbott  was  soon  dead 
broke,  and  never  made  a  raise  again. 

"Now  let  us  take  a  glance  at  what  happened  on 
Lightning  Creek.  Discovery  paid  $130,000;  White- 
hall, $200,000;  Victoria,  $457,642;  the  Point,  $136,- 
625;  Vancouver,  $274,190;  the  Van  Winkle,  $363,- 
983 ;  the  Dutch  &  Siegel,  $130,000 ;  the  South  Wales, 
$141,.531;  the  Lightning,  $153,968;  the  Spruce,  $99,- 
908;  the  Costello,  $20,406;  the  Vulcan,  $56,955. 
These  were  the  full  amounts  of  gold  cleaned  up  when 
the  claims  were  worked  out." 

Mr.  Moore,  in  closing,  denies  the  story  that  a  keg 
of  gold  from  the  Cariboo  was  seen  on  the  table  of  the 
captain  of  the  ship  "Norman  Morrison,"  consigned 
to  the  Hudson  Bay  Co.  He  asked  where  this  gold 
came  from,  and  observes  that  apparently  it  did  not 
find  a  place  on  the  shijJ's  manifest.  He  reiterates 
that  his  version  of  the  first  discovery  of  gold  on  the 
Fraser  River  is  the  correct  one,  and  that  none  other 
is  to  be  credited. 

The  assertion  that  the  miners  on  Hill's  Bar  panned 
out  each  day  from  $100  to  $150  also  is  branded  as 
a  fable,  the  facts  being  as  he  has  stated  them.  As 
Mr.  Moore  is  one  of  the  very  few  sui-vivors  of  the 
adventurous  prospectors  of  the  Cariboo  gold  rush, 
and  as  he  has  quite  clearly  been  at  pains  to  keep 
records  of  events  and  of  such  facts  as  seem  to  him 
of  importance,  I  have  quoted  him  freely.  It  seems 
to  be  a  matter  of  historic  interest  that  such  obsei-va- 
tions  as  these  should  be  presei-ved  as  far  as  possible. 
He  gives  us  not  only  some  inkling  of  the  hardships 
with  which  he  and  his  fellow  miners  contended  in 
those  early  days,  but  he  furnishes  statistics  from 
which  one  may  obtain  some  conception  of  the  rich- 
ness of  the  placer  claims  of  the  old  Cariboo  camps. 


'104  lb.   10  oz..   according  to  Henry  Boursin.   who  states  that  the  second 
shift  cleaned  up  a  little  more  than  88   lb. 
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Mines  in  Peru  and  Chili 
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COPPER    MINE    AND    BUILDINGS    AT    MICHILLA.    CHILE 


HILL   AT    CHUQUICAMATA   BEFORE   COMMENCEMENT    OF    OPERATIONS    BY    CHILE    COPPER    CO. 
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The  Petroleum  Industry 


Conservation  of  Natural  Gas  Urged 
at  Conference 

Resolutions  adopted  at  the  recent  Conference  on 
Natural  Gas  in  Washington  read  as  follows: 

Whereas  the  supply  of  natural  gas  is  limited  in  quantity 
and  is  not  being  replaced  by  nature,  and  whereas  there  is  no 
other  fuel  that  can  replace  natural  gas  which  is  as  cheap  and 
convenient  and  as  efficient,  and  whereas  the  supply  of  natural 
gas  is  failing  in  many  communities,  be  it  resolved,  in  order 
that  the  supply  of  natural  gas  may  be  prolonged  and  the 
service  improved,  this  Conference  recommends  that  the  appro- 
priate agency  in  each  state  which  uses  natural  gas  take 
measures  to  discover  what  amount  of  natural  gas  is  now 
being  wasted  by  the  consumer,  various  causes  of  such  waste, 
and  adopt  such  measures  as  may  be  available  to  reduce  such 
waste  and  effect  economies  in  order  that  the  benefits  from 
this  natural  resource  be  prolonged,  and 

Be  it  further  resolved,  that  the  appropriate  agencies,  both 
State  and  Federal  be  urged  to  stimulate  research  in  pei-fect- 
ing  plans  and  methods  for  more  efficient  use  of  natural  gas, 
and 

Be  it  further  resolved,  that  the  appropriate  State  and  Fed- 
eral agencies  be  urged  to  conduct  educational  campaigns  to 
instruct  consumers  and  the  public  in  the  importance  of  the 
waste  of  natural  gas,  how  economies  in  the  use  of  natural  gas 
may  be  effected  and  on  the  natural  gas  situation  in  general, 
that  the  public  may  be  infoi-med  on  the  subject,  and  deal  with 
it  in  the  most  intelligent  manner,  and 

Be  it  further  resolved  that  an  effort  be  made  towards 
arriving  at  understandings  between  the  natural  gas  industry 
and  the  communities  using  natural  gas  as  to  how  the  supply 
of  natural  gas  can  best  be  conserved  and  its  life  prolonged, 
and 

Be  it  further  resolved  that  a  committee  of  ten  be  appointed 
by  the  chairman  of  this  Conference  to  represent  the  natural 
gas  industry,  and  the  public  and  Federal  institutions  to  co- 
operate with  the  Director  of  the  Bureau  of  Mines  in  working 
a  constructive  program  for  the  consei-vation  of  natural  gas 
and  the  bettering  of  the  natural  gas  service,  and  in  collecting 
and  distributing  infoiTnation  on  this  subject. 


California  Pipe  Line  Companies  Declared 
Common  Carriers 
Oil  pipe  line  companies  in  California  are  now  com- 
mon earners  and  are  under  the  jurisdiction  of  the 
State  Railroad  Commission.  This  is  the  result  of  a 
i-ecent  decision  of  the  U.  S.  Supreme  Court.  The 
statute  passed  by  the  state  in  1913  declaring  pipe 
line  companies  to  be  common  carriers  was  chal- 
lenged by  the  Producer's  Transportation  Co.  The 
case  was  speedily  carried  first  to  the  Supreme  Court 
of  California  where  the  decision  was  against  the  pipe 
line  company,  and  finally  to  the  U.  S.  Supreme  Court 
whei'e  the  Railroad  Commission  was  again  upheld. 


Oil  Exploration  in  Arizona 
Prominent  mining  men  of  Bisbee,  Ariz.,  have  re- 
cently become  interested  in  oil  development  in  Ari- 
zona, and  have  taken  over  the  United  States  Oil  and 
Refining  Co.,  which  has  been  dialling  a  well  near 
Bowie.  The  syndicate  includes  James  Brophy,  J.  L. 
Overlock,  Dr.  N.  C.  Bledsoe,  Rankenberg  Bros,  and 


others.  They  have  subscribed  $40,000  to  carry  on 
the  operations  started  by  the  United  States  com- 
pany, who  had  drilled  to  750  ft.,  the  hole  being 
spudded  in  at  16  inches.  During  the  sinking  several 
narrow  oil  stratas  were  cut.  Preparations  have  been 
made  to  drill  to  3,000  ft.  in  depth.  The  well  is  situ- 
ated on  Section  35,  Township  10  South,  Range  28 
East,  on  San  Simon  creek,  about  15  miles  north  of 
Bowie  in  Graham  County,  Ariz.,  and  two  miles  east 
of  the  Arizona  Eastern  railroad.  The  formation  is 
reported  to  be  compact  blue  clay,  adobe,  and  g\T3sum, 
all  showing  traces  of  oil.  This  basin  is  estimated  to 
extend  north  to  Solomonville  and  Pima,  a  distance  of 
about  50  miles,  and  to  be  from  25  to  30  miles  wide. 
In  this  area  many  water  wells  are  reported  as  show- 
ing oil  and  gas  in  small  quantities. 


Bureau  of  Mines  Would  Lower  Requirements 
of  Petroleum  Engineers 

In  a  memorandum  to  the  Reclassification  Commis- 
sion made  by  the  Chief  Petroleum  Technologist  of 
the  U.  S.  Bureau  of  Mines  on  Dec.  17,  the  need  for 
a  difi'erential  schedule  of  qualifications  for  petroleum 
engineers  in  the  bureau  is  argued.  This  is  asked,  it 
is  stated,  because  the  petroleum  industry,  with 
which  the  bureau  competes,  is  making  special  de- 
mands on  the  production  engineer. 

Rather  than  increase  salaries,  in  the  efi'ort  to 
attract  men,  it  is  thought  better  to  lower  the  require- 
ments for  the  various  positions  below  that  of  the 
average  engineer's  service,  for  a  period  of  not  less 
than  three  years,  subject  to  review  at  the  end  of 
this  period.  It  is  proposed  that  the  years  of  experi- 
ence for  the  various  classes  of  engineers  be  reduced 
to  the  following.  Senior  petroleum  engineer,  ten 
years'  experience,  six  in  charge ;  petroleum  engineer, 
eight  years'  experience,  four  in  charge ;  assistant  pe- 
troleum engineer,  four  years'  experience,  one  year  in 
charge;  assistant  petroleum  engineer,  not  less  than 
two  years'  experience;  and  junior  petroleum  engi- 
neer, no  experience  necessary. 

The  difficulties  of  obtaining  and  holding  competent 
engineers  are  said  to  be  increasing.  Such  engineers 
have  been  obtained  only  by  personally  soliciting 
qualified  men,  paying  the  highest  entrance  salary, 
and  reducing  the  experience  required. 


Substituting  Oil  for  Coal  in  Britain 

Upset  conditions  in  the  coal  industry  in  Great 
Britain  are  causing  more  and  more  interest  in  the 
substitution  of  oil  fuel  for  coal,  says  the  American 
Chamber  of  Commerce  in  London.  Sir  Auckland 
Cieddes,  president  of  the  Board  of  Trade,  speaking 
recently  on  Britain's  industrial  outlook,  said  that  the 
remedy  of  substituting  oil  for  coal  was  being  applied 
wherever  possible. 

The  use  of  oil  would  transform  the  basis  of  the 
whole    pre-war    industrial    system.      Special    ships 
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would  have  to  go  out  to  get  oil ;  the  ships  that  went 
out  for  raw  material  would  not  be  carrying  the  coal 
cargoes  of  the  past,  and  would  therefore  make  the 
outbound  voyage  partly  empty;  the  goods  coming 
back  would  have  to  pay  double  freights.  No  longer 
would  the  export  of  coal  pay  for  the  raw  materials 
imported. 

The  American  Chamber  in  London  points  out  that 
the  trend  toward  the  use  of  oil  fuel  is  well  illustrated 
by  the  conversion  of  two  of  Britain's  greatest  liners 
to  oil  burners.  Both  the  "Olympic"  of  the  White 
Star  line,  and  the  Cunarder  "Aquitania"  are  being 
reconditioned  and  fitted  with  oil  bui'ners.  Greater 
efficiency  is  expected  and  the  engine-room  personnel 
will  be  reduced  from  perhaps  350  to  40  or  50. 


Oil  Prospects  in  Washington  County,  Utah 

The  prospects  of  discovering  oil  in  commercial 
quantities  in  Washing-ton  County,  Utah,  are  being  in- 
vestigated by  geologists  of  the  U.  S.  Geological  Sur- 
vey. A  study  has  already  been  made  of  the  small 
oil  field  at  Virgin  City,  the  only  place  in  that  part 
of  Utah  where  producing  wells  have  been  drilled,  to 
detemiine  the  geologic  features  that  govern  the  oc- 
currence of  oil  in  that  general  region,  in  order  that 
the  results  may  be  applied  to  unprospected  territory. 

The  Virgin  City  oil  field  is  near  the  town  of  Virgin 
City,  about  80  miles  south  of  Lund,  on  the  Los  An- 
geles &  Salt  Lake  R.  R.  Oil  was  discovered  in  this 
field  in  1907,  and  for  a  short  time  thereafter  drilling 
was  active,  but  the  money  panic  of  1907  interfered, 
and  exploration  ceased  abruptly.  In  1917  the  Dixie 
Oil  Co.  bought  the  wells,  cleaned  them  out,  and  in- 
stalled a  refinery  having  a  capacity  of  800  gal.  of  oil 
per  eight-hour  shift,  designed  to  supply  the  local 
market.  There  are  now  four  producing  wells,  hav- 
ing a  total  estimated  production  of  20  bbl.  a  day. 

The  oil  comes  from  a  1-ft.  bed  of  porous  limestone, 
which  is  encountered  at  a  depth  of  550  to  .600  ft.  The ' 
wells  find  no  oil  until  they  reach  this  bed,  and  deeper 
di'illing  gets  no  increase.  This  oil-bearing  bed  forms  a 
part  of  the  beds  at  the  base  of  the  Moenkopi  forma- 
tion that  have  been  called  "Super-Aubrey"  lime- 
stone. Above  this  limestone  are  red  shales,  some 
sandstones,  and  a  few  thin  limestones,  which  com- 
prise the  bulk  of  the  Moenkopi  formation.  Below 
the  "Super-Aubrey"  limestone  is  the  massive  flinty 
Kaibab  limestone.  The  original  source  of  the  oil  has 
not  been  definitely  determined.  No  carbonaceous 
matter  is  apparent  anywhere  near  the  oil  sand, 
either  in  the  red  beds  of  the  Moankopi  above  the 
limestone  or  in  the  Kaibab  limestone  below  the  oil- 
bearing  bed.  The  most  probable  source  of  the  oil 
seems  to  be  the  layers  of  fossiliferous  limestone.  The 
oil  is  reported  to  vary  in  gravity  from  25  to  35  deg., 
Be.,  to  have  a  paraffin  base  that  includes  some 
asphalt,  and  to  contain  some  sulphur.  It  is  dark 
brown  and  is  very  fluid. 

The  producing  wells  are  not  on  anticlines,  such  as 
are  believed  to  have  caused  the  formation  of  oil  pools 
in  most  of  the  large  fields  of  the  United  States.  The 
rocks  in  the  Virgin  River  field  dip  strongly  to  the 


northeast,  although  the  dip  is  not  uniform,  but  is 
modified  by  local  steepenings  and  flattenings.  The 
l^roducing  wells  are  on  one  of  these  local  flattenings, 
\\  liere  the  rocks  dip  much  less  steeply  than  they  do 
in  the  immediate  vicinity,  suggesting  that  the 
change  in  dip  may  have  caused  the  formation  of  the 
oil  pool,  a  suggestion  that  is  strengthened  by  the  fact 
that  most  of  the  dry  holes  have  been  di-illed  in  areas 
where  the  dip  is  steep.  If  this  view  is  correct,  there 
are  several  untested  locations  near  Virgin  City  that 
are  structurally  as  favorable  at  least  as  the  small 
ai-ea  from  which  oil  is  now  obtained,  and  the  rela- 
tion of  the  producing  wells  to  these  flattened  areas 
is  sufficiently  close  to  justify  the  recommendation 
that  other  localities  where  the  structure  is  similar 
be  tested. 

The  fact  that  the  oil  is  not  found  on  anticlines 
may  be  regarded  as  distinctly  favorable  to  prospects 
in  the  suri'ounding  region  where  anticlinal  structure 
may  be  found,  for  as  the  oil  in  the  Virgin  City  field 
has  gathered  on  local  terrace-like  flattenings,  gener- 
ally regarded  as  only  moderately  favorable  for  the 
accumulation  of  oil  and  gas,  much  better  results  may 
be  expected  where  the  altitude  of  the  rocks  is  more 
favorable,  provided  they  afi'ord  the  proper  require- 
ments of  a  reservoir. 

The  present  Virgin  City  field  appears  to  be  of  value 
only  for  supplying  local  demand.  The  thinness  of 
the  oil  "sand"  seems  to  preclude  the  possibility  of 
production  adequate  to  repay  the  expenses  of  dis- 
tributing the  oil  to  refineries  outside  the  field.  How- 
ever, at  some  distance  from  Virgin  City  the  oil-bear- 
ing beds  may  thicken  so  much  that  they  will  furnish 
an  adequate  reservoir  for  gi-eater  accumulations  of 
oil.  Therefore,  any  pronounced  anticlinal  structure 
that  may  be  detected  in  the  beds  of  the  Moenkopi 
formation  in  this  general  region  should  be  pros- 
pected to  test  this  possibility. 

The  Survey  geologists  are  now  trying  to  determine 
whether  oil  may  be  found  in  the  Supai  formation, 
some  distance  below  the  Virgin  City  "sand." 


Only  One  Producing  Well  in  New  Mexico 

It  is  reported  that  prospecting  for  oil  is  going  on 
in  at  least  fifteen  counties  in  New  Mexico,  and  that 
thirty-five  operations  are  in  progress.  At  present 
there  is  but  one  producer  in  the  state,  this  being 
in  McKinley  County,  which  is  making  only  five  bar- 
rels a  day  at  shallow  depth. 


Petroleum  Found  in  Alsace 
According  to  the  N.  Y.  "Evening  Post"  of  Dec.  13, 
petroleum  has  been  struck  in  a  well  at  Pechelbronn, 
Alsace,  at  a  depth  of  about  1,300  ft.  The  well  is 
reported  to  be  yielding  slightly  over  200  bbl.  of  oil 
per  day,  and  is  the  first  to  be  completed  in  France. 


The  Huasteca  Company,  which  is  reported  to  control  the 
greatest  potential  production  of  petroleum  in  Mexico,  is  now 
drilling-  eleven  wells.  The  Aguila  company,  another  large 
petroleum  concern,  is  drilling  eighteen  wells.  The  sites  for 
131  new  wells  were  reported  located,  according  to  the  Nov.  1 
figures. 
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Where  Oil  Is  King 

AVonderful    Transformation    of    Ranger,    Tex.,    From  a 

Forsaken  Village    Two  Years  Ago   to   the 

Bustling  City  of  Today 

BY  R.   STOLLEY 

ON  THE  way  to  El  Paso  on  the  Texas  &  Pacific 
Ry.,  ninety-five  miles  from  Fort  Worth,  is 
Ranger,  which,  two  years  ago  could  hardly  be  found 
on  the  map,  being  then  only  a  "whistling  station." 
In  those  days,  the  business  section  consisted  of  one 
block  of  inferior  buildings,  the  freight  receipts  were 
S8,000  a  month,  and  the  population  numbered  700. 

Ranger   was   slowly   dying   after   a   three   years' 
drought,  and  those  who  owned  land  considered  it  a 


At  the  present  time,  two  year.s  after  the  first  pro- 
ducing well  was  brought  in,  Ranger  has  a  population 
of  approximately  30,000,  and  40,000  people  get  their 
mail  at  the  post  office.  A  commission  form  of  gov- 
ernment has  been  adopted.  The  mud  streets  are 
gradually  being  replaced  by  pavements  of  well-laid 
concrete  and  brick;  contracts  for  63  blocks  have  re- 
cently been  let  to  cost  $750,000. 

A  sewerage  system  is  being  installed,  and  bonds 
have  been  voted  to  the  amount  of  $100,000  for  a 
City  Hall.  A  splendid  fire  department  with  the  latest 
t.\'pe  of  motor-driven  equipment  has  been  purchased 
and  a  $300,000  waterworks  is  in  operation.  The  elec- 
tiic  light  station  is  equipped  with  a  500-k\v.  genera- 
tor and  a  400-kw.  unit  is  on  order.     Natural  gas  is 


FIRST   PRODUCTION   WELL   AT   RANGER   WFTH   THE  McCLESKEY 
HOME    IN    FOREGROUND 

liability.  A  certain  man  who  was  able  to  exchange 
his  big  holding  for  a  team  of  mules  was  looked  upon 
with  envy  by  his  neighbors.  But  one  day,  the  first 
producing  oil  well  was  found  on  McCleskey's  farm, 
about  3i'2  miles  from  town,  and  lo!  the  scene  was 
changed.     The  country  went  wild  with  excitement. 


CONDITIONS  WHICH  ARE  BEING  REMEDIED 

Fai'ms  that  were  only  covered  with  rocks,  oak,  and 
sci'ub,  suddenly  became  valuable.  Drilling  for  oil 
was  carried  on  feverishly,  and  as  well  after  well  was 
drilled,  and  most  of  them  found  to  be  producing, 
land-holders,  who  were  practically  down  and  out  be- 
came millionaires  over-night.  The  tales  that  are  told 
sound  like  those  from  the  Arabian  Nights  with  the 
one  great  diff'erence  that  they  are  true. 


EVEN   GRAVEYARD   LOTS  ARE  IN   DEMAND 

piped  to  the  town  and  costs  50c.  per  1,000  cubic  feet. 
Nearly  three  and  a  half  million  dollars'  worth  of 
modern  fire  proof  buildings  are  in  course  of  construc- 
tion, including  four  churches. 

Industries  of  every  kind  are  well  represented,  and 
of  course,  branches  of  all  the  large  oil-well  supply 
houses  are  in  evidence.    Six  passenger  trains  a  day 
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HAULING  OIL  WELL  EQUIPMENT  WITH  CATERPILLAR  TRACTORS 

bring  in  an  ever  increasing  stream  of  humanity.  The 
streets  are  crowded  with  people  from  ever>'  part  of 
the  country  although  the  Texan,  with  his  typical 
headgear,  outnumbers  the  others.  Thirty-eight 
freight  trains  a  day  bring  in  some  80,000  tons,  the 
receipts  now  l^eing  larger  than  those  of  the  T.  &  P. 
li.  R.  freight  ofiices  at  New  Orleans,  Dallas,  and  Fort 
Worth  combined. 
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A  new  railway  is  being-  constructed  between 
Wichita  Falls  and  a  place  called  Dublin,  ultimately 
with  a  southern  terminal  at  San  Antonio.  This  road 
is  now  completed  as  far  as  Newcastle.     From  this 


BEFORE  MAIN  ST.   WAS  PAVED 

point  the  grade  is  complete  as  far  as  Dublin,  and 
only  awaits  the  ties  and  rails.  This  is  a  private  line 
financed  by  Jake  Hamon  and  Frank  Kell,  which  will 
help  to  relieve  the  freight  congestion  and  prove  a 
great  boon  to  the  whole  oil  field. 


The  Ancient  History  of  Oil 

The  Commerical   Use  of   Oil   from    the    Baku   Field   in 
Persia  was  First  Mentioned  in  the  Sixteenth  Century 

HOW  far  into  the  past  can  the  history  of  oil  be 
traced?  asks  the  London  "Financial  Times." 

"Mark  T^vain  got  back  to  900  B.  C,  when  he  de- 
clared that  the  water  which  Elijah  poured  over  the 
altar  at  Mount  Carmel  and  then  ignited  to  confound 
the  phophets  of  Baal  was  not  water  at  all,  but  really 
petroleum.  With  the  bituminous  region  of  the  Jor- 
dan so  handy,  this  is  a  highly  feasible  theory,  and  we 
know  that  Elijah  was  a  very  smart  man  in  his  pro- 
fession. Baku,  which,  as  distances  in  the  East  go, 
is  not  such  a  far  cry  from  Palestine,  is  undoubtedly 
the  oldest  oil  field  of  which  we  have  any  record. 

"  'In  Hakluyt's  Voyages,'  mention  is  made  of  the 
Baku  field  as  far  back  as  the  sixteenth  century.  The 
reference  will  be  found  in  the  account  of  the  fifth 
voyage  which  Thomas  Banister  and  Geffrey  Ducket 
made  to  Persia  for  the  Moscovy  company  in  1568-74. 
Master  Ducket,  who  ^\Tote  the  account,  says :  'There 
is  a  very  great  river  which  runneth  through  the 
plaine  of  Javat,  which  falleth  into  the  Caspian  sea, 
by  a  towne  called  Bachu,  neere  unto  which  towne 
is  a  strange  thing  to  behold.  For  there  issueth  out 
of  the  ground  a  marveilous  quantitie  of  oile,  which 
oile  they  fetch  from  the  utteiTnost  bounds  of  all 
Persia;  it  serveth  all  the  countrey  to  burne  in  their 
houses.  This  oyle  is  blacke,  and  is  called  Aapte ;  they 
use  to  cary  it  throughout  all  the  Countrey  upon  kine 
and  asses,  of  which  you  shall  oftentimes  meet  with 
foure  or  five  hundred  in  a  company.  There  is  also 
by  the  said  towne  of  Bachu  another  kind  of  oyle 
which  is  white  and  very  precious;  it  is  supposed  to 
be  the  same  that  here  is  called  Petroleum.'  " 


Three  Distinct  Oil  Fields  in  Mexico 

The  Southern  "Light  Oil"  District  Is  Most  Importment— 

Pipe  Lines  Run  to  Tidewater — Flow  is 

Extremely  Steady 

THE  Mexican  oil  fields  are  divided  into  three  dis- 
tinct fields  as  regards  location  as  well  as  qual- 
ity of  crude  produced. 

The  Isthmus  of  Tehuantepec  has  not  been  a  profit- 
able field.  The  oil  found  is  of  good  quality,  about 
36  Be.  In  this  field  a  total  of  221  wells  have  been 
drilled,  which  today  have  a  production  of  about  500 
bbl.  from  75  producing  wells,  all  otTiers  having  been 
abandoned.  The  Pearson  interests  initiated  their 
efforts  in  the  Mexican  field  in  this  region,  and  built 
a  refinery  at  Minatitlan,  which  now  depends  princi- 
pally on  the  other  Mexican  fields  for  crude,  which  it 
receives  by  tank  steamer. 

Another  oil  producing  region  is  generally  known 
as  the  northern  field  and  produces  a  heavy  crude 
varying  from  8  to  15  deg.  Be.  This  field  lies  from 
twenty  to  fifty  miles  west  of  Tampico.  It  includes 
the  fields  of  Ebano,  Panuco,  and  Topila.  Panuco 
furnishes  about  85  per  cent  of  the  production  of  the 
field,  and  its  crude  has  a  gravity  of  12  Be.  In  the 
northern  field  approximately  250  wells  have  been 
drilled,  of  which  150  are  at  Panuco. 

The  most  important  Mexican  field  is  the  southern, 
or  so-called  "light  oil"  district,  which  starts  at  Te- 
petate,  about  seventy  miles  south  of  Tampico,  and 
extends  in  a  southerly  direction  to  the  Tuxpam 
River,  a  distance  of  about  thirty-five  miles.  In  this 
field  the  oil  is  about  21  deg.  Be.  and  the  potential 
production  is  over  500,000  bbl.  a  day.  This  produc- 
tion is  the  result  of  drilling  185  wells,  of  which  68 
are  productive. 

In  the  southern  field,  the  oil  is  transported  by  pipe 
line,  but  it  is  the  usual  practice  to  maintain  a  rail- 
road from  tidewater  to  the  field.  These  railroads  are 
about  twenty  miles  long,  fully  equipped  for  handling 
freight  direct  from  the  wharves  to  the  fields. 

An  extraordinary  characteristic  of  the  wells  in 
both  the  northern  and  southern  fields  is  the  steadi- 
ness of  the  flow.  The  production  is  obtained,  more 
especially  in  the  southern  field,  in  the  very  porous 
limestone  known  as  the  Tamasopa.  Where  this  for- 
mation outcrops,  about  sixty  miles  further  west, 
enormous  cavei'ns  are  found.  The  samples  of  the 
rock  which  are  flowed  from  the  wells  when'  drilling 
them  in  look  almost  like  honeycomb.  The  thickness 
of  the  formation  is  generally  spoken  of  as  from  one 
to  three  miles,  which  is,  in  a  measure,  an  explana- 
tion of  the  unusual  staying  qualities  of  the  wells. 

The  wells,  when  shut  in,  show  a  pressure  of  from 
300  to  1,000  lb.,  depending  on  the  locality.  When  the 
wells  are  being  flowed,  the  gate  valves  on  the  big 
ones  are  generally  opened  from  one  to  three  turns, 
where  full  opening  of  the  eight-inch  valve  used  is 
about  twenty-seven  turns.  While  the  wells  are  being 
flowed  under  such  conditions,  they  hold  back  pres- 
sure of  from  200  to  700  lb.  The  oil  as  it  comes  from 
the  well  is  120  to  150  deg.  F. 


*Excerpt  from,  the  October  number  of  "The  Lamp." 
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Items  from  Texas  and  Louisiana  Oil  Fields 


state    Commission    Rules    as    to 

Drillino:  Near  Boundaries 
Oil  and  Gas  Division's  Rule  37  Defined — 
Severe  Penalty  Prescribed  for 
Violation 
In  regard  to  Rule  37  of  the  Oil  and 
Gas  Division  of  the  Texas  Railroad 
Commission,  the  Commission  has  is- 
sued an  explanation  stating  that  the 
rule  prohibits  drilling  for  oil  nearer 
than  150  ft.  from  any  boundary  line. 
Drilling  on  a  tract,  when  compliance 
with  this  rule  is  physically  impos- 
sible, is  permissible  if  the  tract  was 
acquired  before  Nov.  26,  1919,  and 
an  application  has  been  sent  to  the 
Commission     stating    all     the     circum- 


fincry.  Work  on  this  line,  which  will 
be  350  miles  long  and  require  ten 
months  to  build,  will  start  soon.  It  is 
also  reported  the  company  will  purchase 
a  fleet  of  tank  steamers  and  enter  the 
export  business,  handling  some  petro- 
leum products  from  Bayonne,  N.  J. 

Jurisdiction  Over  Pipe  Lines  in 
Question 

A  temporary  injunction  has  been 
granted  by  the  District  Court  of  Travis 
County,  Tex.,  against  the  Texas  Rail- 
road Commission  at  the  petition  of  the 
Crude  Oil  Marketing  Co.,  of  Wichita 
Falls,  restraining  the  Commission  from 
exercising  control  over  the  oil  com- 
pany's  pipe   lines,  the   company  claim- 


Humble  Company  Expanding 
Rapidly 

New  Refinery,  With  Cacapity  of  60,000 
bbl.  Daily,  Will  Be  Largest  of -Its 
Kind  in  Existence 
The  Humble  Oil  &  Refining  Co.'s 
property  was  inspected  recently  by  W. 
C.  Teagle,  president,  and  A.  C.  Bed- 
ford, chainnan  of  the  board  of  directors, 
of  the  Standard  Oil  Co.  of  New  Jersey. 
Ono-half  interest  was  purchased  in  the 
Humble  company  last  summer  by  Mr. 
Teagle.  Since  then,  the  capitalization 
has  been  increased  to  $86,000,000,  and 
the  operations  of  the  company  have 
been  greatly  expanded,  making  it  the 
third  largest  oil  producer  in  Texas.  The 


stances.  In  such  a  case,  the  Commis- 
sion will  make  an  individual  ruling.  Sub- 
division into  smaller  tracts  so  that  com- 
pliance with  Rule  37  is  made  impossible 
is  prohibited  as  from  Nov.  26.  Anyone 
operating  on  such  a  tract  acquired  since 
Nov.  26  is  liable  to  a  fine  up  to  $5,000 
a  day,  and  cannot  get  his  oil  accepted 
by  a  pipe  line  company,  as  such  com- 
pany must  demand  from  the  operator 
before  making  pipe  line  connections  a 
certificate  from  the  Commission  stating 
that  the  operator  has  complied  with  the 
oil  and  gas  conservation  laws  of  Texas. 

White  Oil  Corporation's  Plans 

It  is  stated  that  work  on  the  new 
15,000-bbl.  oil  refinery  of  the  White  Oil 
Corporation,  to  be  built  at  Texas  City, 
Galveston  County,  Tex.,  will  be  started 
in  the  near  future.  This  corporation 
recently  secured  a  right-of-way  for  an 
8-in.  pipe  line  from  Ranger  to  this  re- 


ing  these  are  only  gathei-ing  lines.  The 
Commission  bases  its  claim  to  jurisdic- 
tion over  all  pipe  lines,  large  and  small, 
on  the  oil  conservation  act  of  the  last 
Texas  Legislature. 


The  Texas  Central  R.  R.  has  declared 
an  embargo  on  all  freight  between 
Waco  and  Rotan,  Fisher  County,  Tex., 
on  account  of  the  congested  condition 
caused  by  the  immense  increase  in  busi- 
ness due  to  oil  development,  and  ag- 
gravated by  a  shortage  of  rolling  stock. 


If  the  present  plans  of  the  Lone  Star 
Gas  Co.,  which  now  supplies  Dallas  and 
Fort  Worth  vrith  gas  from  Oklahoma, 
are  carried  out,  an  expenditure  esti- 
mated at  $5,000,000  will  be  made  in 
pipe-line  extensions  and  other  improve- 
ments, in  order  to  use  more  of  the 
natural  gas  production  of  west  Texas. 


I'ANOKAMA   OF  THE  RANGER   OIL   FIELD   IN   TEX 

new  refinery,  on  the  Houston  ship  chan- 
nel, near  Goose  Creek,  will  be  the  larg- 
est of  its  kind  in  the  world  when  com- 
pleted, having  a  total  capacity  of  60,000 
bbl.  daily.  One  unit  is  nearly  finished. 
A  tank  farm  has  been  built  at  Webster 
City,  and  pipe  lines  are  being  built  to 
it  from  the  West  Columbia  and  Ranger 
fields,  and  also  from  Webster  City  to 
Texas  City,  where  ocean-going  tank 
steamers  will  be  loaded. 

The  Hull  field  production  is  gradually 
increasing,  although  some  of  the  wells 
brought  in  recently  making  a  large 
initial  production  have  not  maintained 
their  top  flow. 


According  to  the  November  statement 
of  the  Cities  Sendee  Co.,  of  New  York, 
recent  drilling  in  Liberty  County  by  the 
Empire  Gas  &  Fuel  Co.,  a  subsidiary, 
has  demonstrated  the  value  of  a  large 
acreage  of  leases  in  that  section. 
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Production  of  West  Columbia 
Field  Increased 

The  production  of  West  Columbia 
field  in  Brazoria  County,  Tex.,  is  esti- 
mated at  23,000  bbl.  of  oil  daily.  This 
sudden  increase  is  due  to  the  bringing 
in  recently  of  No.  11  Japhet  well  of  the 
Humble  Oil  &  Refining  Co.,  which  made 
an  initial  production  of  7,000  bbl. 
daily,  increased  somewhat,  and  was  then 
choked  down  to  flow  through  a  2-in. 
pipe.  Approximate  production  of  the 
larger  companies:  Humble  Oil  &  Refin- 
ing Co.,  15,000  bbl.;  Texas  Co.,  3,500 
bbl.;  Crown  Oil  &  Refining  Co.,  2,700 
bbl.;  Gulf  Production  Co.,  2,300  bbl. 
Near  Brazoria,  the  State  Farm  well  is 
down  1,800  ft.  At  Stratton  Ridge,  the 
Freeport  Sulphur  Co.'s  well  No.  3  Tolar 
and  Dannenbaum  is  making  a  little  oil 
with  much  water.     A  new  well  will  be 


that  this  tract  belongs  to  the  state,  but 
the  land  commissioner  contends  that  an 
adjacent  land  owner  has  a  preference 
right  under  the  new  statute,  and  that 
while  said  owner  is  endeavoring  to  ac- 
quire title  the  commissionor  will  not  do 
anj'thing  to  cloud  the  title.  This  case 
is  the  first  of  the  kind  to  come  before 
the  courts  under  the  recent  act  of  the 
thirty-sixth  legislature. 

The  constitutionality  of  the  Oil  Land 
Act  will  be  tested  when  the  cases  in- 
volving the  permits  granted  to  M.  K. 
Fletcher,  of  Beaumont,  and  W.  M. 
Flores,  of  Liberty,  on  oil  land  in  the 
Hull  field.  Liberty  County,  are  heard 
in  the  district  court  of  Travis  County, 
Jan.  12.  The  cases  will  be  consolidated 
and  decided  at  one  hearing. 

The  title  to  Hogg  Island,  across  from 
Goose    Creek,    Harris    County,    will    be 


in  the  Beaumont  section  will  now  start 
drilling.  When  oil  was  $1,  the  margin 
of  profit  was  too  small  to  make  the  oil 
business  attractive  to  the  small  pro- 
ducer. 

In  Lampasas  County,  many  wells 
have  been  started,  but  few  completed. 
Delays  are  due  to  shortage  of  labor, 
supplies  or  funds,  in  different  cases. 
The  deepest  wells  to  date  are  the  two 
of  the  New  Yoi-k  Syndicate  on  the  Cor- 
yell-Lampasas county  line,  each  1,400 
ft.  deep,  and  showing  oil  and  gas  indi- 
cations. Other  wells  drilling  are  the 
Western  Lampasas,  at  500  ft.;  Groves 
well,  six  miles  north  of  town,  1,200  ft. 
deep;  Waxa-Tex  well,  300  ft.  deep;  the 
White  well  on  the  Smith  ranch,  100  ft. 
deep;  and  the  Boston-Lampasas,  der- 
rick completed  and  machinery  on  the 
ground. 


■HE    VICINrrY    OF    THE    McCLESKEY    FARM 


drilled.  Other  companies  drilling  in  the 
field  are  the  Humble  Oil  &  Refining  Co., 
Crown  Oil  &  Refining  Co.,  and  Castell 
Oil  Co.  Some  wild  cat  drilling  is  being 
done  southwest  of  Angleton. 

Legal  Notes  from   Austin 

County  clerks  cannot  act  as  an  oil 
man's  agent,  according  to  an  opinion 
of  Assistant  Attorney  General  E.  F. 
Smith,  and  approved  at  a  conference  of 
the  Attorney  General's  staff.  The  case 
arose  when  an  application  was  made  to 
a  county  clerk  for  an  oil  and  gas  pros- 
pecting permit  on  a  certain  piece  of 
ground,  twenty-four  hours  before  the 
outstanding  permit  was  cancelled. 

Mandamus  proceedings  against  Land 
Commissioner  J.  T.  Robison  will  be 
started  by  A.  G.  Davis,  if  the  Supreme 
Court  will  grant  permission,  to  test  his 
right  to  a  mineral  permit  on  a  tract  in 
Eastland  County.    The  claimant  asserts 


tried,  if  application  for  mandamus 
against  State  Land  Commissioner  J.  T. 
Robison  is  granted.  A.  N.  Fitzgerald 
and  associates  desire  a  permit  to  pros- 
pect for  oil  and  gas  on  this  island,  and 
claim  that  the  present  owners,  the 
Humble  Oil  &  Refining  Co.  and  John  T. 
Gaillard,  base  their  title  on  that  grant- 
ed to  Ashland  Smith  in  the  days  of  the 
Texas  republic,  and  that  this  title  was 
never  perfected. 

Texas  Oil  Output  Decreased 
in  November 

Estimates  of  the  oil  production  of 
Texas  for  November  place  the  figure 
at  about  9,000,000  bbl.  North  Texas 
fields  showed  an  increase,  but  most  of 
the  other  parts  of  the  state  showed  a 
decrease  in  production. 

The  new  rate  of  $1.25  per  bbl.  on  Gulf 
Coast  crude  oil  will  stimulate  produc- 
tion in   that   region   and   many  lessees 


Refiners  Deny  Profiteering  Charge 

The  Western  Petroleum  Refiners' 
Association  will  meet  the  Government 
representatives  more  than  half  way  in 
the  investigation  of  charges  of  profi- 
teering against  the  refiners.  The  pres- 
ident of  the  association,  Pat  Malloy, 
states  that  for  ten  days  preceding  Dec. 
6  the  average  price  of  fuel  oil  at  the 
refineries  was  less  than  6c  per  gal.,  in- 
stead of  9c.,  as  charged.  This  price  is 
not  at  all  excessive,  he  claims,  when 
it  is  considered  that  the  price  of 
crude  oil  has  gone  up  25c.  to  50c 
a  barrel,  and  that  tank-car  rentals 
and  costs  of  labor  and  supplies  have 
increased  greatly.  Furthermore,  the 
prices  of  coal  oil  and  lubricants  have 
decreased  slightly.  He  claims  that 
twenty  refiners  were  forced  to  close 
their  plants  in  Oklahoma  during  the 
present  season. 
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Societies  and  Addresses 


New  York  Meeting  of  A.  I.  M.  E. 
to  Open  February  16 

The  annual  convention  and  business 
meeting  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers 
will  be  held  at  the  Engineering  So- 
cieties Building  in  New  York,  Feb.  16- 
19.  The  committees  so  far  as  appointed 
to  date  for  this  meeting  are  as  follows: 
Executive. — E.  P.  Mathewson,  chair- 
man, William  Y.  Westervelt,  R.  M.  At- 
wator,  F.  D.  AUer,  Wilbur  Judson, 
Lucius  W.  Mayer,  Edwin  S.  Berry,  Allen 
H.  Rogers. 

Entertainment. — L.  W.  Mayer,  chair- 
man, L.  Addicks,  D.  M.  Liddell. 

Finance. — Karl  Eilers,  chairman,  Wal- 
ter H.  Aldridge,  George  D.  Barron, 
W.  A.  Clark,  Arthur  S.  Dwight,  Albert 
R.  Ledoux,  Robert  M.  Raymond,  L.  D. 
Ricketts,  Benjamin  B.  Thayer,  Robert 
M.  Thompson. 

Banquet. — C.  C.  Burger,  chairman, 
Colonel  T.  C.  Du  Pont,  D.  M.  Liddell, 
E.  B.  Sturgis. 

Luncheon. — P.  A.  Mosman,  chairman, 
C.  A.  Bohn,  F.  D.  Carney. 

Excursion. — Philip  W.  Henry,  chair- 
man. 

Ladies. — Mrs.  Arthur  S.  Dwight, 
chairman. 

On  Monday  night,  Feb.  16,  the  usual 
smoker  will  be  held,  and  on  Tuesday 
night,  the  usual  banquet,  followed  by 
dancing,  to  be  held  this  year  at  the 
Waldorf-Astoria.  Wednesday,  the  18th, 
being  Ash  Wednesday,  no  entertainment 
program  has  been  provided  for  the 
evening.  Thursday,  the  19th,  will  be 
devoted  to  excursions  which  it  has  been 
impossible  to  decide  definitely  this  far 
in  advance;  those  suggested  are  to  iron 
and  zinc  mines  and  zinc  and  steel  plants 
in  the  vicinity  of  New  York  or  within 
two  hours'  ride.  In  connection  with  the 
important  oil  sessions,  a  trip  to  one  or. 
more  oil  refineries  is  projected.  There 
arc  several  around  New  York  Bay. 

Through  the  efforts  of  Dr.  Ralph  Ar- 
nold and  the  very  active  Petroleum  and 
Gas  Committee,  a  program  was  laid  out 
to  secure  oil  papers  of  greater  diversity 
than  has  been  heretofore  attempted  by 
any  Institute. 

A  joint  meeting  \vith  the  Electrical 
Engineers  for  one  day  of  the  session 
is  also  being  arranged. 

All  members  who  plan  to  come  to 
New  York  City  to  attend  this  meeting 
are  urged  to  reserve  hotel  accommoda- 
tions immediately,  because  most  of  the 
hotels  in  the  city  are  full,  and  it  is 
frequently  necessary  to  make  reserva- 
tions more  than  two  weeks  in  advance 
in  order  to  secure  a  room. 


Knox  and  Lind«ren  Speak  at  New 
York  Mining  and  Metallurgi- 
cal Society  Annual  Dinner 

The  annual  meeting  of  the  Mining 
and  Metallurgical  Society  of  America 
was  held  at  the  Columbia  University 
Club,  in  New  York,  Jan.  1.3.  Addresses 
were  read  by  the  retiring  president, 
H.  H.  Knox,  and  the  new  president, 
Waldemar  Lindgren;  also  by  J.  A. 
Church,  Jr.,  chairman  of  the  New  York 
Section. 

Mr.  Knox's  subject  was  the  function 
of  the  Mining  and  Metallurgical  Soci- 
ety, which  he  defined  as  philosophic 
rather  than  technical — a  society  of 
technical  men  gathered  to  discuss,  com- 
pare, and  further  the  broader  problems 
of  the  industry.  His  paper  was 
thoughtful  and  searching,  discussing 
the  significance  and  value  of  culture  to 
the  engineer.  In  so  far  as  culture  ex- 
tends the  "fringe  of  consciousness,"  it 
is  incontestably  practical. 

In  pai-ts  of  the  world  a  mining  en- 
gineer would  at  times  be  ^\illing  to  ex- 
change half  his  knowledge  of  geology 
for  a  knowledge  of  anthropology,  as  in 
examining  ancient  mines  in  Africa, 
Greece,  and  Asia.  The  engineer  must 
also  study  the  social  crisis  now  at  hand, 
in  which  the  issue  is  between  individ- 
ualism and  socialism.  Socialism  is 
predicated  on  the  equality  of  all  men, 
and  involves  the  assumption  of  all 
powers  of  the  government  by  the 
workers.  Individualism  recognizes  the 
inherent  inequality  of  men.  If  we  be- 
lieve man  was  made  for  the  state,  we 
are  socialists;  if  the  reverse,  we  are 
individualists.  Socialism  is  now  per- 
mitted to  claim  identity  with  democ- 
racy. Democracy  is  a  relative  word; 
absolute  democracy  has  never  existed. 

The  intense  modem  diffusion  of  ideas 
due  mainly  to  newly  perfected  means 
of  communication  brings  swift  prog- 
ress in  thought  and  invention.  On  the 
other  hand,  among  the  workers,  manual 
skill  is  declining;  but  the  farnrtrs,  by 
organization  and  association,  are  pro- 
gressing. The  mining  industries  have 
not  yet  organized  manual  labor  along 
the  lines  of  "industrial  democracy." 
The  mental  stagnation  of  the  laboring 
classes  is  due  to  a  stagnant  environ- 
ment; education  will  develop  their  lat- 
ent mentality.  The  application  of  this 
to  mine  and  smelter  problems  must  be 
worked  out.  The  term  "industrial 
democracy,"  however,  is  inaccurate. 
The  idea  is  not  strictly  democracy,  but 
that  each  should  have  a  just  share — 
better  the  "humanization  of  industry." 


Democracy  or  kindred   conceptions   are 
only  a  means  toward  an   end — liberty. 

Mr.  Lindgren,  who  has  given  much 
study  to  the  gold  problem  for  many 
years,  chose  this  subject  for  his  ad- 
dress. He  traced  the  fluctuations  of 
increase  and  decrease  in  the  gold  pro- 
duction of  the  world  for  many  years. 
The  present  alarming  decrease  of  gold 
production  in  the  United  States  he  held 
to  be  about  60  per  cent  due  to  higher 
costs;  the  rest  to  labor  inefl^iciency  and 
exhaustion  of  mines.  As  a  remedy  for 
present  industrial  and  financial  condi- 
tions, he  held  the  increase  of  gold  pro- 
duction desirable,  characterizing  as  ab- 
surd the  theories  of  political  economists 
who  hold  the  increase  of  government- 
held  stocks  of  gold  responsible  for  the 
present  currency  inflation.  The  pro- 
duction of  the  United  States  has  de- 
creased from  100  million  dollars  in  1915 
to  about  58  million  in  1919,  after  having 
trebled  between  1892  and  1915. 

Various  remedies  have  been  pro- 
posed. That  of  bimetallism,  recently 
proposed  by  the  "Engineering  and  Min- 
ing Journal, "  has  an  objection  in  the 
difficulty  and  hazard  of  establishing  a 
rate  between  gold  and  silver.  The  plan 
proposed  by  the  American  Mining  Con- 
gress, for  a  bonus  of  $10  an  ounce  on 
gold,  might  be  feasible,  but  it  looks 
doubtful.  Recent  events  in  the  Trans- 
vaal may  point  a  possible  remedy. 
Until  recently  producers  were  obliged 
to  sell  their  gold  to  the  British  govern- 
ment, receiving  pay  in  paper  money. 
This  worked  a  hardship,  and  last  sum- 
mer permission  was  granted  to  sell  in 
the  best  market — which  was  the  L'nited 
States;  and  that  price,  translated  at 
the  current  American-British  exchange, 
fixed  gold  quotations  in  British  paper 
money  at  a  premium  over  the  standard. 
Thus  the  relative  depreciation  of  Brit- 
ish paper  money  was  acknowledged. 

Here  in  the  United  States  the  situa- 
tion is  far  better,  but  it  is  beyond 
question  that  the  currency  has  an  in- 
flated value,  and  that  the  paper  dollar 
has  ceased  to  be  on  an  equality  with 
the  gold  dollar.  At  present  we  have  a 
depreciated  currency,  and  we  pretend 
not  to  know  it. 

Now,  in  the  United  States  the  indus- 
trial uses  of  gold  consume  55  to  60 
million  dollars'  worth,  or  more  than  the 
present  annual  production.  Suppose  the 
Government  should  cease  selling  gold 
to  the  industries;  should  receive,  but  not 
sell.  Then  the  users  of  gold  for  indus- 
trial purposes  would  be  obliged  to  bid 
for   it   in    the   open   market,    and   gold 
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would  probably  go  to  a  premium — say 
$23  or  $25 — in  paper  money.  With  the 
market-value  ratio  of  gold  to  paper  cur- 
rency thus  established,  the  mint  would 
recognize  this  market  value,  and  would 
pay  miners  for  their  gold,  either  the 
exact  equivalent  in  gold  coin,  or  the 
value  in  paper  money  plus  premium — 
that  is,  the  market  value  in  paper 
money.  This  premium  would  stimulate 
gold  production  and  tend  to  promote 
deflation  and  the  return  to  normal  con- 
ditions. 

The  new  officers  of  the  society  for 
1920  were  announced  as:  President, 
Waldemar  Lindgren;  vice-president,  W. 
Y.  Westei-velt;  councillors,  New  York 
district,  H.  H.  Knox;  Washington  dis- 
trict, F.  G.  Cottrell;  Middle  West,  H. 
V.  Winchell;  Pacific  Coast,  Albert 
Burch. 

San  Francisco  Section,  A.  I.  M.  E. 

At  a  meeting  of  the  San  Francisco 
section  of  the  A.  I.  M.  E.,  held  .Jan.  13, 
the  following  new  officers  were  elected: 
Corey  C.  Brayton,  chairman;  W.  J. 
Loring,  vice-president;  W.  H.  Shock- 
ley,  secretary-treasurer;  C.  E.  Grunsky, 
Jr.,  and  Edwin  Higgins,  executive  com- 
mittee. 

Stanly  A.  Fasten  stated  that  he  be- 
lieved the  success  of  the  Columbia  sec- 
tion was  due  to  the  fact  that  the  men 
were  encouraged  to  discuss  technical 
questions  among  themselves. 

Being  asked  why  it  was  that  the 
Bunker  Hill  &  Sullivan  was  the  only 
company  to  escape  the  Coeur  d'Alene 
strike,  Jlr.  Easton  said  that  the  physi- 
cal conditions  favored  and  that  con- 
tinued operations  over  the  past  twenty 
years  has  resulted  in  the  selection  and 
maintenance  of  a  working  crew  well 
above  the  average.  Mr.  Easton's  talk 
dealt  largely  with  the  unobstinisive 
manner  in  which  the  Bunker  Hill  com- 
pany conducted  welfare  work  among 
its  men. 

F.  W.  Bradley,  in  response  to  the 
chairman's  request,  continued  the  dis- 
cussion and  stated  that  the  Bunker  Hill 
&  Sullivan  company,  of  which  he  is  the 
president,  gave  its  moral  support  to  the 
Wardner  Industrial  Union  and  the  Y. 
M.  C.  A.  of  Kellogg. 

Curtis  Lindley,  Jr.,  described  his  ex- 
perience with  the  Bunker  Hill  &  Sulli- 
van company.  T.  A.  Rickard  pointed 
out  in  an  inspiring  way  the  fact  that  the 
success  of  the  company  was  due  to  the 
sincerity  and  personality  of  two  men, 
F.  W.  Bradley  and  Stanly  A.  Easton. 
Professor  E.  A.  Hersam  of  the  Univer- 
sity of  California  told  of  his  students' 
appreciation  of  this  great  company. 
Percy  A.  Eobbins  briefly  discussed  his 
experience  with  the  housing  and  han- 
dling of  men.  D.  M.  Riordan  and 
others  joined  in  the  discussion. 


The    Function    and    Ideals    of    a 
National    Geological   Survey* 

BY   F.   L.   RANSOME 

The  reasons  why  a  government 
should  undertake  work  in  geology  while 
investigations  in  other  sciences  are  in 
general  left  to  private  enterprise  diifer 
\\'ith  the  point  of  view.  The  geologist 
realizes  that  whei-eas  some  sciences 
may  he  purused  at  any  one  of  a  num- 
ber of  localities,  geology  is  regional  in 
its  scope  and  is  primarily  a  field  sci- 
ence, requiring  well-equipped  expedi- 
tions and  operations  over  large  areas. 
Its  larger  problems,  as  a  rule,  can  not 
be  undertaken  by  individual  geologists 
or  by  local  organizations.  The  prepara- 
tion of  a  geologic  map  of  a  whole 
country,  with  the  essential  explanatory 
text — generally  recognized  as  desirable 
fundamental  work — requires  long-con- 
tinued effort  by  a  central  organization. 
The  intelligent  la>'Tnen  as  well  as  the 
geologist  must  recognize  that  the  de- 
velopment of  a  counti-y's  natural  re- 
sources so  as  to  secure  their  maximum 
use  by  the  greatest  number  must  de- 
pend upon  reliable  information  con- 
cerning these  resources  and  that  this 
information  should  be  available  before 
they  are  fully  exploited.  Such  infor- 
mation can  best  be  obtained  and  pub- 
lished by  an  impartial  national  organi- 
zation. Knowledge  of  the  mineral  re- 
sources of  a  country  must  rest  upon  a 
geological  foundation.  Finally  the  citi- 
zen of  narrower  vision  will  appreciate 
the  opportunity  to  obtain  infoiTnation 
for  his  own  use.  As  a  matter  of  fact, 
most  of  the  progressive  countries  main- 
tain geological  surveys,  so  that  the  de- 
sirability of  such  an  organization  ap- 
pears to  have  been  generally  recog- 
nized, whatever  may  have  been  the  rea- 
sons that  set  in  motion  the  machinery 
of  organization  in  each  country. 

Emphasis  is  sometimes  laid  on  "use- 
fulness" as  the  chief  or  only  criterion 
by  which  to  judge  the  value  of  scientific 
research  under  government  auspices; 
but  when  it  is  said  that  science  must 
be  useful  no  great  advance  has  been 
made.  Probably  the  most  idealistic 
scientific  man  will  admit  that  ultimate 
usefulness  is  the  justification  for  sci- 
ence. It  is  well  known  to  all  scientific 
men,  although  not  as  widely  recognized 
by  others  as  it  should  be,  that  the  util- 
ity of  research  is  not  generally  predict- 
able. Quite  independently  of  any  rec- 
ognized usefulness,  investigations  that 
yield  results  of  popular  interest  are 
willingly    supported    by    the    people — a 


^Abstract  of  an  address  delivered  by  Mr. 
Ransome  when  retiring  as  president  of  the 
Washington  Academy  of  Sciences  on  Jan.  13, 
1920.  and  to  be  published  in  full  in  the 
"Journal"    of   the  Academy. 


significant  fact  in  connection  with  what 
will  be  said  later  on  education.  In 
brief,  the  term  usefulness  as  applied 
to  science  covers  a  wide  range  and 
when  employed  by  people  of  imagination 
and  liberal  culture  includes  much  more 
than  when  used  by  those  whose  only 
standard  of  value  is  the  unstable  dollar. 
It  is  as  important  for  man  to  have  his 
bodily  needs  supplied  and  in  minister- 
ing to  either  requirement  science  may 
be  called  useful  or  valuable. 

If  government  were  in  the  hands 
of  a  ^\^se  and  benevolent  autocracy,  a 
national  geological  sun'ey  would  be  so 
conducted  as  to  be  useful  to  the  people 
in  the  broader  sense  outlined.  It  would 
aim  to  encourage  and  promote  the 
study  of  geology  by  undertaking  those 
general  problems  and  regional  investi- 
gations that  would  be  likely  to  remain 
untouched  if  left  to  private  enterprise. 
It  would  lay  the  foundation  for  the 
most  economic  and  efficient  develop- 
ment of  the  natural  resources  of  the 
country  by  making  known  the  location, 
character  and  extent  of  the  national 
mineral  resources.  As  an  aid  to  the  in- 
telligent utilization  of  these  resources 
and  to  the  discovery  of  deposits  addi- 
tional to  those  knowTi,  it  would  occupy 
itself  with  problems  concerning  the 
origin  and  mode  of  foiTnation  of  min- 
eral deposits.  Last,  but  not  least,  it 
would  accept  the  responsibility,  not 
only  for  making  knouTi  the  material 
resources  of  the  country  but  for  con- 
tributing to  the  moral  and  intellectual 
life  of  the  nation,  and  of  the  world,  by 
seeing  to  it  that  the  country's  resources 
in  opportunities  for  progress  in  the  sci- 
ence of  geology  are  fully  utilized. 

Our  government,  however,  is  demo- 
cratic in  plan  and  intent  and  suffers 
from  certain  well-kno^xTi  disadvantages 
from  which  no  democracy  has  yet  been 
free.  The  wishes  of  the  politically  ac- 
tive majority  control,  and  these  wishes 
may  not  coincide  with  those  of  the 
wisest  and  most  enlightened  citizens. 
A  national  scientific  bureau,  if  it  is  to 
survive,  must  have  popular  support, 
and  to  obtain  and  hold  such  support  it 
must  do  at  least  some  work  that  the 
majority  of  the  people  can  recognize  as 
worth  doing.  Here  evidently  some 
compromise  with  scientific  ideals  is 
necessary.  The  most  delicate  and  criti- 
cal problem  in  the  direction  of  a  scien- 
tific bureau  is  to  determine  the  nature 
and  extent  of  this  compromise  so  as 
to  obtain  the  largest  and  steadiest  sup- 
port for  research  with  the  least  sacri- 
fice. Complete  surrender  to  popularity 
may  mean  large  initial  support,  but  it 
is  sure  to  be  followed  by  deterioration 
in  the  spirit  of  the  organization  and  in 
the  quality  of  its  work,  by  loss  of  sciep- 
tific   prestige   and  by  final   bankruptcy 
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even  in  popular  favor.  The  extent  to 
which  concessions  must  be  made  wall 
depend  laj-gely  on  the  general  intelli- 
gence of  the  people.  The  more  enlight- 
ened the  people,  the  more  general  and 
permanent  will  be  their  support  of 
science. 

This  leads  to  the  conclusion  that  a 
very  important  function  of  a  national 
geological  sui-vey  is  the  education  of 
the  people  in  geology  and  the  increas- 
ing of  popular  interest  in  that  science; 
yet  it  is  surprising  how  little  this  func- 
tion has  been  recognized  and  exercised. 
The  results  of  such  education  are  cumu- 
lative and  a  direct  and  permanent  gain 
to  science,  whereas,  on  the  other  hand, 
the  consequences  of  prostituting  the  op- 
portunities for  scientific  work  to  satisfy 
this  and  that  popular  demand  for  so- 
called  practical  results  in  any  problem 
that  happens  to  be  momentarily  in  the 
public  eye,  is  a  kind  of  charlatanry 
that  is  utterly  demoralizing  to  those 
who  practice  it  and  that  must  ulti- 
mately bring  even  popular  discredit  on 
science.  A  bureau  that  follows  such  a 
policy  can  neither  hold  within  it  nor 
attract  to  its  service  men  animated  by 
the  true  spirit  of  investigation. 

A  geological  survey  should  include 
on  its  staff  one  or  more  men  of  high 
ability  who  ^re  especially  gifted  in  in- 
teresting the  public  in  the  purposes, 
methods  and  results  of  geologic  work — 
men  of  imagination  who  can  see  the 
romance  of  science;  men  of  broad  sym- 
pathy who  know  the  hearts  and  minds 
of  their  countrymen  from  the  Atlantic 
to  the  Pacific;  men  imbued  with  the 
truthful  spirit  of  science;  and  finally 
men  sldlled  in  the  art  of  illuminating 
the  cold  impersonal  results  of  science 
with  a  warm  glow  of  human  interest. 
In  connection  with  the  subject  of  edu- 
cation attention  may  be  called  to  the 
fundamental  importance  of  establishing 
and  maintaining  close  and  cordial  re- 
lationship between  a  government  scien- 
tific bureau  and  the  universities. 

In  the  present  age  of  specialization  we 
are  apt  to  forget  how  much  geology 
owes  to  amateurs,  particularly  in  Brit- 
ain and  France.  In  this  country  at 
the  present  time,  the  amateur  geologist, 
due  partly  to  the  way  in  which  the  sub- 
ject is  taught,  is  rai'e,  and  few  indeed 
are  the  contributions  made  to  the  sci- 
ence by  those  who  follow  geology  as 
an  avocation.  An  improvement  of  this 
condition  should  be  one  of  the  major 
objects  of  the  educational  program  of 
a  national  geological  survey. 

There  has  been  considerable  differ- 
ence of  opinion  as  to  the  kinds  of  work 
that  should  be  undertaken  by  a  national 
geological  survey.  Shall  its  field  be 
confined  to  what  may  be  included  under 
geology  or  shall  it  embrace  other  ac- 


tivities, such  as  topographic  mapping, 
hydraulic  eng-ineering,  mining  engineer- 
ing, the  classification  of  public  lands, 
the  collection  and  publication  of  statis- 
tics of  mineral  production  and  the  me- 
chanical arts  of  publication  such  as 
printing  and  engraving.  These  various 
lines  of  activity  may  be  divided  into 
two  main  classes — those  that  are  more 
or  less  contributory  to  the  publication 
of  geologic  results,  and  those  that  have 
little  if  any  connection  with  geology. 
The  speaker  is  one  of  those  who  believe 
that  a  geological  survey  should  be  es- 
sentially what  its  name  implies,  that  it 
should  confine  its  activity  to  the  sci- 
ence of  geology.  This  opinion  is  held, 
however,  in  full  realization  of  the  fact 
that  hei'e  as  elsewhere  some  compro- 
mise may  be  necessary.  This  may  be 
dictated  by  law  or  may  be  determined 
by  policy.  Only  one  of  the  lines  of 
collateral  activity  mentioned,  namely, 
that  of  mineral  statistics,  can  be  dis- 
cussed in  this  brief  abstract. 

When  shortly  after  the  organization 
of  the  U.  S.  Geological  Survey  the  col- 
lection of  minei-al  statistics  was  begun, 
those  geologists  who  were  most  influ- 
ential in  urging  that  the  Sun'ey  should 
undertake  statistical  work  adduced  as 
the  principal  reason  that  the  people  de- 
sired such  figures,  and  if  the  Geologi- 
cal Survey  did  the  work  it  would  be 
able  to  secure  larger  appropriations 
than  if  the  task  were  left  for  others. 
It  does  not  appear  to  have  been  thought 
at  that  time  that  geologists  were  the 
only  men  who  could  satisfactorily  do 
statistical  work  or  that  it  was  neces- 
sary to  impose  this  duty  on  them.  Sub- 
sequently, however,  the  work  was  ap- 
portioned among  the  geologists.  It  is 
undoubtedly  time  that  the  statistical  re- 
ports of  the  United  States  Geological 
Survey  have  greatly  improved  since 
this  plan  was  adopted.  It  is  also  true 
that  some  geologists  have  turned  their 
opportunities  as  statistical  experts  to 
good  account  both  in  enlarging  their 
experience  and  by  gathering  material 
for  geological  studies.  Nevertheless,  the 
policy  has,  in  my  opinion,  been  a  mis- 
take both  economically  and  scientifically. 
It  has  taken  highly  trained  men  who 
have  shown  originality  and  capacity 
for  geologic  research  and  has  tied  these 
men  dowTi  to  comparatively  easy  and 
more  or  less  routine  tasks.  Some  geolo- 
gists who  were  once  scientifically 
productive  no  longer  contribute  any- 
thing to  geological  literature,  but  are 
immersed  in  work  that  men  without 
their  special  geological  training  could 
do  as  well.  If  there  are  particular  rea- 
sons why  a  geological  sun-cy  should 
gather  statistics  of  mineral  production, 
this  work  should  be  performed  by  a 
special  non-geologic  staff. 


Finally  a  few  words  may  be  said 
concerning  the  relation  between  the 
personnel  of  a  geological  sun'ey  and 
the  results  obtained  by  the  organiza- 
tion. If  such  a  survey  is  to  attract  to 
its  service  men  of  first  rate  ability  and 
to  hold  these  men  after  their  develop- 
ment and  experience  has  made  them  of 
the  highest  value,  certain  inducements 
must  be  offered.  Salary  is  unfortu- 
nately the  first  of  these  that  comes  to 
mind  under  conditions  that  continually 
force  the  scientific  men  in  government 
service  to  recognize  painfully  how  in- 
adequate is  the  stipend  upon  which  he 
had  existed  before  the  war.  It  is  all  very 
well  to  insist  that  the  scientific  man 
does  not  work  for  money  and  should  not 
trouble  his  thoughts  with  such  an  un- 
worthy consideration. 

However,  salary,  important  as  it  is, 
is  by  no  means  the  only  determinant. 
If  it  is  reasonably  adequate,  most  men 
who  are  animated  by  the  spirit  of  sci- 
ence viill  find  additional  reward  in  their 
work  itself  if  this  is  felt  to  be  worthy 
of  their  best  efforts.  A  man  of  first- 
rate  scientific  ability,  however,  will  not 
enter  an  organization  in  which  consecu- 
tive application  to  a  problem  is 
thwarted,  in  which  he  is  expected  to 
turn  to  this  or  that  comparatively  un- 
important task  as  political  expediency 
may  dictate  or  in  which  the  general  at- 
mosphere is  unfavorable  to  the  initia- 
tion and  prosecution  of  research  prob- 
lems of  any  magnitude.  If  a  man  of 
the  type  in  mind  finds  himself  in  such 
an  uncongenial  environment  he  is  likely 
to  go  elsewhere.  The  final  effect  upon 
the  organization  will  be  that  its  scien- 
tific staff  will  be  mediocre  and  it  will 
become  chiefly  a  statistical  and  engi- 
neering bureau  from  which  leadership 
in  geology  will  have  departed. 

If,  on  the  other  hand,  a  young  geolo- 
gist can  feel  that  every  possible  oppor- 
tunity and  encouragement  will  be  given 
to  him  in  advancing  the  science  of  ge- 
ology; that  results  on  the  whole  will  be 
considered  more  important  than  adher- 
ence to  a  schedule;  that  imagination 
and  originality  will  be  more  highly  val- 
ued than  routine  efficiency  or  mere 
executive  capacity;  that  he  will  not  be 
diverted  to  tasks  for  which,  important 
as  they  may  be,  his  training  and  in- 
clination do  not  particularly  fit  him; 
that  those  directing  the  organization 
are  interested  in  his  development  and 
will  give  him  all  possible  opportunity 
to  demonstrate  his  power  of  growth; 
and  that  appreciation  and  material  re- 
ward will  be  in  proportion  to  his  scien- 
tific achievement;  he  will  then  be  cap- 
able of  the  best  that  is  in  him  and  will 
cheerfully  contribute  that  best  to  the 
credit  of  the  organization  that  he 
serves. 
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Leading  Events 


Flin  Flon  Option  Dropped 
by  Hayden,  Stone  &  Co. 

New    Syndicate   Negotiating    for   Prop- 
erty Wants  Time  for  Thorough 
Metallurgical  Test 

The  deal  that  was  pending  between 
Hayden,  Stone  &  Co.,  of  New  York, 
and  the  owners  of  the  Flin  Flon  copper 
prospect  on  the  lake  of  the  same  name 
in  northern  Manitoba  has  fallen 
through.  A  strong  New  York  syndi- 
cate, that  is  negotiating  for  the  prop- 
erty, is  reported  to  be  desirous  of  ob- 


body  was  discovered  in  1914  by  Tom 
Creighton  and  Jack  Mosher,  of  Toronto, 
and  others.  The  accompanying  photo- 
graphs give  an  idea  of  the  character  of 
the  country  in  which  the  deposit  occurs. 
The  Mandy  mine  of  the  Tonopah  Min- 
ing Co.  is  at  Schist  Lake  near  by. 

Litigation  Over  Cliff  Mine  Re- 
opened at  Valdez 

Litigation  involving  the  famous  Cliff 
mine  near  Valdez,  Alaska,  has  been  re- 
opened before  Judge  R.  W.  Jennings, 
of  Juneau,  sitting  in  Valdez.    This  prop- 


Canada's  Indian  Lands  to  Be 
Opened  to  Prospectors 

Placer    and    Mineral    Acts    Amended — 

British   Columbia  Provincial 

Restrictions  Removed 

BY  ROBERT  DUNN 

An  order-in-council  has  been  passed 
by  the  Dominion  Government  of  Canada 
throwing  open  Indian  resei-ves  for  the 
mining  of  gold  and  silver.  Hitherto 
these  lands  have  been  closed  to  miners 
and  to  mining  operations  except  by 
means  of  a  surrender  from  the  Indians 


UPPER  LEFT— OFFICE  AT  FLIN  FLON  PROPERTY.  NORTHERN  MANITOBA.  UI  TEU  UIGllT— DLSCO VERERS  OF  FLIN  FLON.  FROM 
LEFT  TO  RIGHT  THEY  ARE:  DAN  MOSHER.  LEON  DIJON.  ISIDOR  DIJON,  DAN  MILLIGAN.  JOHN  MOSHER  AND  TOM  CREIGHTON. 
LOWER  LEFT— FLIN   FLON  LAKE.     LOWER  RIGHT— TRENCH  ACROSS  FLIN  FLON  OREBODY,  SHOWING  150   FT.  OF  SOLID  SULPHIDES 


taining  sufficient  time  to  mine  and  ship 
2,000  tons  of  ore  from  the  claims  in 
order  to  make  a  metallurgical  test, 
this  at  a  cost  of  $100,000  to  $150,000 
and  requiring  about  eight  months  time. 
The  vendors  want  cash  payment,  which 
is  holding  up  the  deal.  It  is  said  that 
the  syndicate  is  willing  to  spend  $1,- 
000,000  for  preliminary  work. 

The  Flin  Flon  deposit,  as  has  already 
been  stated  in  the  "Journal"  of  Oct.  25, 
contains  20,000,000  tons  of  primary 
sulphides  running  1.7  per  cent  copper, 
1.5  oz.  silver  and  $1.40  gold.     The  ore- 


erty,  which  is  credited  with  a  production 
of  approximately  one  million  dollars, 
has  been  in  litigation  for  the  last  five 
years,  having  reached  the  U.  S.  District 
Court  and  the  U.  S.  Court  of  Appeals. 
II.  E.  Ellis,  the  original  locator,  repre- 
sented by  Maurice  D.  Leehy,  attorney, 
is  resisting  the  claims  of  George  C. 
Treat,  Edmund  Smith  and  Logan  Archi- 
bald for  a  one-fifth  interest  in  the  prop- 
erty as  a  reward  for  financing  it.  The 
latter  are  represented  in  the  suit  by  the 
Seattle  law  firm  of  Lyons  &  Orton. 


affected  of  their  rights,  and  confii-ma- 
tory  authority  from  the  Department  of 
Indian  Affairs,  Ottawa.  These  steps 
were  not  often  taken,  chiefly  because 
negotiations  with  the  Indians  almost  in- 
variably are  prolonged  and  their  out- 
come always  uncertain.  Recognizing 
that  this  condition  constituted  a  handi- 
cap to  mineral  development  William 
Sloan,  Minister  of  Mines,  introduced 
amendments  to  both  the  Placer  and  the 
Mineral  Acts  at  the  last  session  of  the 
provincial  legislature. 

These  amendments  were  carried  and 
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will  become  law  when  the  provincial 
government  has  them  proclaimed  effec- 
tive. They  remove  all  provincial  re- 
strictions to  entrance  upon  Indian  reser- 
vations by  free  miners  for  pui-poses  of 
prospecting  or  mining  gold  or  silver. 

However,  it  was  futile  for  the 
province  to  make  this  declaration  until 
the  Dominion  government,  which  abso- 
lutely controls  the  Indians  and  the  In- 
dian lands,  had  taken  similar  action. 
Mr.  Sloan,  therefore,  made  representa- 
tions to  Ottawa  and  the  result  was  the 
order-in-council  referred  to.  With  this 
federal  order  recorded,  all  the  provin- 
cial government  has  to  do  is  to  proclaim 
its  amending  acts  law,  and  miners,  sub- 
ject to  the  terms  of  the  Ottawa  order- 
in-council,  may  enter  on  Indian  lands  in 
search  of  the  precious  metals. 

These  terms  give  the  Federal  Minister 
power  to  issue  leases  for  surface  lights 
on  Indian  reserves  upon  such  conditions 
as  may  be  considered  proper  in  the  in- 
terests of  the  Indians  and  covering  such 
area  only  as  may  be  required  for  pur- 
poses of  mining,  provision  being  made 
for  compensating  any  occupant  of  land 
for  any  damage  that  may  be  caused 
thereon.  It  is  further  set  out  that  a 
pennit  must  be  secured  from  the  Indian 
agent,  with  whom  the  miner  must  de- 
posit a  certified  copy  of  his  provincial 
license. 

Upon  locating  and  recording  a  claim 
upon  an  Indian  reserve  and  obtaining 
a  lease  for  mining  thereon  from  the 
province,  the  lessee  must  then  apply  to 
the  superintendent-general  through  the 
Indian  agent  for  a  lease  of  the  surface 
rights,  at  the  same  time  submitting  a 
plan  and  description  of  the  lands  and 
offering  to  pay  a  yearly  rental  of  such 
amount  as  the  Indian  agent  shall  desig- 
nate. Any  timber  required  for  mining 
purposes  must  be  purchased  at  a  price 
agreed  upon  by  the  Indian  agent  and 
the  lessee. 

Title  to  Claim  Unaffected  by 
Grade  of  Mineral 

The  Secretary  of  the  Interior  has  de- 
cided that  a  prospector  is  entitled  to 
hold  location  title  to  a  mining  claim 
whereon  there  is  mineral  in  place,  even 
though  that  mineral  be  not  of  com- 
mercial grade.  The  case  in  question 
especially  affects  the  right  of  Sam 
Clark  to  hold  title  to  ground  on  which 
is  the  greater  part  of  the  village  of 
Clarkston,  Ariz.,  near  Ajo,  whose  resi- 
dents lately  petitioned  that  the  ground 
be  declared  a  townsite.  The  petition 
was  granted  by  the  Phoenix  land  office, 
though  with  proviso  that  the  action 
.should  not  affect  pi-ior  rights  to  min- 
eral within  the  ground.  Mineral  ex- 
aminers for  the  Government  reported 
the  Clark  holdings  non-mineral. 


Utah  Power  Co.  Embarrassed 
by  Sudden  Strike 
Electrical  Workers  Quit  Without  Warn- 
ing,   Though    Under   Contract 

The  Utah  Power  &  Light  Co.  is  mak- 
ing an  aggregate  wage  increase  of 
$125,000  for  the  present  year,  this  sum 
to  be  divided  among  employees  who  re- 
ceive less  than  $200  a  month.  The  com- 
pany is  also  arranging  to  provide  mod- 
em cottages  and  living  conditions  for 
employees  woi-king  in  remote  and  out- 
lying districts.  On  the  heels  of  the  an- 
nouncement of  the  above  increases  and 
bettei-ment  plans,  comes  a  strike  on  the 
part  of  a  number  of  electricians,  mem- 
bers of  the  Electrical  Workers'  Union, 
which  occurred  without  warning  at  four 
o'clock  on  Jan.  13.  Company  officials 
became  cognizant  of  the  proposed  walk- 
out only  an  hour  and  a  half  before  it 
took  place,  although  the  men  were  un- 
der individual  contract  to  the  company. 
Gaps  in  the  force  were  filled  in  from 
among  the  employees  themselves,  and 
it  has  been  possible  to  maintain  unin- 
terrupted power  service.  The  power 
company  operates  under  the  open  shop 
system  and,  although  refusing  to  treat 
with  outside  men  claiming  to  represent 
its  employees,  has  expressed  itself  as 
ready  at  all  times,  as  in  the  past,  to 
meet  with  committees  of  its  own  men. 

Arizona  Copper  Co.'s  Leaching 
Experiments  at  Clifton 

An  account  of  the  leaching  experi- 
ments conducted  by  the  Arizona  Cop- 
per Co.  at  Clifton,  Ariz.,  during  the  last 
eighteen  months,  was  given  by  Arthur 
Crowfoot,  superintendent  of  concentra- 
tion for  the  company,  at  the  recent 
meeting  of  the  Arizona  section  of  the 
A.  I.  M.  E.  at  Ajo.  These  experiments, 
according  to  Mr.  Cro\\'foot,  were 
largely  confined  to  the  treatment  of 
mill  tailings  containing  copper  both  in 
the  sulphide  and  the  acid  soluble  foi-m, 
although  some  tests  were  also  made  on 
the  treatment  of  crude  ore  containing 
copper  in  both  forms.  Old  slime  tail- 
ings chiefly  were  handled,  but  there 
was  also  some  experimental  work  done 
on  the  treatment  of  the  slime  content 
of  current  mill  tailings.  The  old  slime 
tailings  are  contained  in  ponds  in  South 
Clifton  and  consist  of  a  mixture  of 
practically  untreated  oxide  slime  and 
slime  tailings  from  a  sulphide  mill. 
Mr.  Crowfoot  added  that  the  company 
is  now  pi'cparing  to  treat  in  the  exper- 
imental plant  2,000  tons  of  tailings 
from  the  deposit  in  Morenci  Canyon 
made  by  the  company's  No.  6  concen- 
trator at  Morenci,  this  material  con- 
taining both  sand  and  slime.  The  plant 
has  been  equipped  with  crusher,  roll, 
and  primary  table  equipment,  so  that 
a  mixed  run  of  ores  mav  be  tested. 


U.  S.  Court  Dismisses  Receivers 

of  Christmas  Mine 

Property     Restored     to     Gila     Copper 

Sulphide  Co. — New  Organization 

Has  Ample  Capital 

The  Gila  Copper  Sulphide  Co.  has 
emerged  from  its  troubles,  -with  formal 
action  by  Judge  Sawtelle  in  the  United 
States  Court  for  Arizona  in  dismissing 
the  receivership  and  tuniing  the  prop- 
erty back  to  the  owners.  The  company 
has  been  reorganized  and  has  fre.sh  and 
ample  capital  with  new  stockholding 
intei-ests,  represented  by  the  new  presi- 
dent, F.  T.  Perkins,  of  Boston.  The 
discharged  receivers  were  Allan  Forbes, 
of  Boston,  p7-esident  of  the  Bay  State 
Trust  Co.,  and  George  D.  Morris,  of 
Phoenix,  who  continues  in  charge  at 
the  property  under  the  new  conditions. 
They  have  been  represented  in  a  legal 
way  by  former  Governor  Richard  E. 
Sloan,  of  Phoenix.  The  mine  is  mak- 
ing regular  shipments  to  the  Hayden 
plant  of  the  American  Smelting  &  Re- 
fining Co.  of  250  tons  a  day  of  ore  that 
returns  substantial  profit. 

The  Gila  Copper  Sulphide  property 
is  at  Christmas,  nine  miles  up  the  Gila 
River  from  Hayden,  and  is  favored  by 
the  proximity  of  an  extension  of  the 
Arizona  Eastern  R.  R.  It  is  the  old' 
Saddle  Mountain  mine  of  the  George 
Chittenden  interests  and  had  its  own 
smelter  long  before  the  railroad  came. 
The  Gila  Sulphide  company  was  or- 
ganized by  Frank  M.  Mui-phy,  Cheney 
and  others,  but  was  not  involved  in  the 
failure  of  Mui-phy's  other  mining  inter- 
ests. There  was  an  attempt  at  fore- 
closure by  the  New  Haven  Trust  Co.. 
under  a  trust  deed,  for  collection  of 
$690,000  bonds,  but  this  was  denied  by 
Judge  Sa\\'telle  and  the  receivership 
was  established  by  the  prayer  of  the 
London- Arizona  Consolidated  Copper 
Co.,  which  had  a  small  account  of  $10,- 
000  for  the  purchase  price  of  several 
mim'ng  claims.  There  was  an  incidental 
action  when  the  smelting  company  re- 
fused to  handle  the  Gila  Sulphide  ores 
under  the  very  favorable  contract  in 
force,  but  this  was  decided  in  favor  of 
the  mining  company  by  former  Presi- 
dent Taft,  in  New  York,  acting  as 
master.  It  was  shown  that  the  mining 
company  was  in  really  good  shape,  that 
it  had  paid  off  $300,000  of  its  bonded 
indebtedness  and  that  it  was  being  eco- 
nomically managed. 


The    Arizona    Tax    Commission    has 

recommended  that  non-productive  pat- 
ented mining  claims  be  assessed  on  the 
basis  of  $36.30  per  acre,  or  $750  for  a 
full  claim,  $36.30  per  acre  for  patented 
mill  sites  and  $10  an  acre  for  non- 
I)roductive  patented  placer  claims  and 
coal  lands. 
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Taxation  Suit  of  Copper  Range 
Co.  Settled  by  State  Court 

Case  May  Go  to  U.  S.  Supreme  Court — 
Decision  Practically  Endorses  Pres- 
ent Method  of  Taxation 

The  decision  of  the  Michigan  Supreme 
Court  in  the  taxation  suit  of  the  Cop- 
per Range  Co.  is  practically  an  endorse- 
ment of  the  methods  of  fixing  mining 
property  valuations  in  use  in  Houghton 
County.  The  system  in  vogue  here  is 
recognized  by  the  mining  corporations 
and  by  disinterested  taxpayers  as  not 
the  best  but  no  better  wav   is  obtain- 


Co.,  which  owns  the  Baltic  mine.  He  is 
now  consulting  engineer  for  the  same 
company.  Therefore,  in  starting  this 
suit  he  was  compelled,  by  the  technical 
phase  of  the  situation,  to  start  action 
against  the  township  of  which  he  was 
the  executive  head.  The  Baltic  company 
paid  its  taxes  under  protest.  The  local 
circuit  judge  upheld  the  board  of  su- 
pervisors. The  highest  tribunal  in  the 
state  does  the  same  thing.  As  a  mat- 
ter of  fact  the  decision  has  great  inter- 
est to  mining  corporations  for  it  settles 
the    question    once    and    for    all.      The 


Schwarz  Zinc  Oxide  Process 
Requires  Short  Burning 

New    Method   Takes   Twenty   to   Thirty 

Minutes    Compared    With    Eight 

Hours  Needed  by  Old 

The  nevi'  process  for  making  zinc 
oxide  developed  by  A.  Schwarz,  consult- 
ing engineer  of  Joplin,  Mo.,  has  been 
thoroughly  demonsti-ated  and  checked 
on  smaller  furnaces,  according  to  Mr. 
Schwarz.  By  it  the  production  of  oxide 
requires  only  twenty  to  thirty  minutes 
of  burning  as  against  the  old  method 
of  about  eight  hours.    The  oxide  is  pro- 


, UPPER   LEFT— BOAT   AND   SCOW   AT   STURGEON   LANDING,   WHITHER    UUE    FROM    MANDY    MINE,    NEAR    FLIN    FLON    PROPERTY.    IS 

HAULED   FOR   SHIPMENT  DOWN  RIVER  TO  RAIL  AT   LE  PAS.     UPPER  RIGHT— WINTER  TRAVEL  IN  NORTHERN  MANITOBA.     LOWER 

LEFT— DUMP   OF  MANDY  ORE  AWAITING  SUMMER   FOR   TRANSPORT  DOWN  RIVER.    AVERAGE  TEAM  LOAD  LAST  WINTER  SIX  TONS, 

200   TEAMS    BEING    USED.     LOWER    RIGHT— SCOW    USED   FOR    CARRYING    ORE   AND    SUPPLIES 


able.  The  idea  of  having  physical  valu- 
ations placed  on  copper  producers  in  a 
native  copper  district  has  proven  out 
of  question,  both  by  practice  as  well 
as  theory.  The  present  system,  that 
of  averaging  the  market  valuations  of 
copper  shares,  is  looked  upon  generally 
as  the  best  yet  suggested. 

As  to  whether  there  will  be  an  appeal 
from  the  state  supreme  court  to  the 
United  States  courts  no  decision  has 
as  yet  been  announced.  This  suit  pre- 
sented many  interesting  features.  At 
the  time  it  was  instituted,  F.  W.  Den- 
ton was  supervisor  from  Adams  town- 
ship to  the  county  board.  He  was  then 
general  manager  of  the  Copper  Range 


Copper  Range  company  did  the  other 
copper  mining  interests  of  the  district 
an  unselfish  service  in  getting  a  final 
legal  decision  on  this  matter. 


Owing  to  the  disappearance  of  much 
of  the  Canadian  silver  currency  from 
circulation,  the  coins  having  been  melted 
down  as  the  value  of  the  silver  is 
greater  than  their  face  value,  the  Cana- 
dian government  has  issued  an  order 
reducing  the  silver  content.  The  former 
standard  was  925  parts  of  silver  to  75 
of  alloy.  An  order-in-council  provides 
that  the  standard  for  silver  coins  shall 
be  800  parts  (of  every  1,000)  fine  silver, 
and  200  parts  of  alloy. 


duced  directly  from  sulphide  without 
roasting.  The  analysis  of  the  oxides 
produced  from  Joplin  blende  has  been 
pronounced  an  excellent  one.  Mr. 
Schwarz  expects  to  produce  lead-free 
oxide  in  a  new  plant  and  also  cadmium- 
free  oxide. 

A  plant  is  now  under  construction 
that  is  capable  of  producing  ten  tons 
of  oxide  per  day.  This  is  being  built 
as  a  semi-commercial  equipment  and 
will  be  followed  by  one  of  larger  capac- 
ity later.  It  is  expected  that  the  new 
plant  will  be  in  operation  by  March  or 
April  at  the  latest.  The  advantage 
of  such  a  process  over  the  old  method, 
if  successful  on  a  large  scale,  is  great. 
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Marsh   Mines   Co.   Shows  Claims 
Against  Hecia  in  Drawings 

The  accompanying  illustrations  show 
the   drawings  prepared  by  the  Marsh 


ed  ground  is  owned  by  the  Federal  and 
is  under  lea.se  to  Marsh. 

Both  of  these  companies  have  their 
main  offices  at  Wallace,  Ida.  The  Marsh 
lease  on  the  ground  involved  expires  in 


ONeil,  Mono  Fraction   and 
Russell   claims  undr.r  Icooe 
to  Marsh  Mines  Con^idatcd 


PROPERTY    MAP    PREPARED    BY   MARSH   MINES     CONSOLroATED.    WALLACE, 
TO   DEMONSTRATE  ITS   CLAIMS   AGAINST  HECLA  MINING   CO. 


IDA.. 


Mines  Consolidated  to  demonstrate  its 
contentions  in  the  coming  litigation  with 
the  Hecla  company.  The  plan  showing  the 


1926.  It  is  held,  therefore,  that  this 
company  can  not  hope  to  profit,  what- 
ever the  outcome  of  the  litigation.   The 


Katie  Hay 
949 


PLAN  PREPARED  BY  MARSH  MINES  CONSOUDATED.  WALLACE.  IDA,  SHOWING  ALLEGED 
APEX   WITHIN  MARSH  GROUND 


alleged  apex  and  the  cross  section  show- 
ing the  dip  into  Hecla  grround  are,  of 
course,  largely  guess  work  to  strength- 
en the  Marsh  side.  The  general  plan 
showing  the  Marsh  ground  owned  by 
Federal  and  under  lease  to  Marsh,  and 
the  Hecla  and  Gertie  is  correct,  being 
taken  from  official  surveys.    The  shad- 


real  interests  involved  in  the  dispute 
are  the  Hecla  Mining  Co.  and  the  Fed- 
eral Mining  &  Smelting  Company. 


The  annual  winter  short  session  min- 
ing course  at  College  of  Mines  of  the 
University  of  Washington  at  Seattle  re- 
cently  opened  with   a  class   of  fifteen. 


Effect  of  New  York  Exchange 
on  Mining  at  Cobalt 

The  present  price  of  New  York  ex- 
change is  helping  the  Cobalt  mining 
companies  to  a  very  considerable  ex- 
tent. Those  companies  selling  their  ore 
in  the  United  States  are  paid  in  Ameri- 
can funds,  while  those  selling  to  Cana- 
dian smelters  usually  get  at  least  part 
of  the  exchange.  Some  of  the  com- 
panies produce  bullion,  and  those  are  in 
a  still  more  favorable  position,  because 
in  addition  to  getting  the  premium 
which  now  amounts  to  about  8  per  cent 
on  New  York  funds,  they  are  often  able 
to  get  a  considerable  advance  over  the 
official  quotations  for  the  silver.  At  the 
present  time  the  price  for  silver  is  made 
in  New  York  but  there  are  a  number 
of  well  informed  people  who  expect  to 
see  the  market  go  back  to  London.  The 
present  New  York  supremacy  is  due  to 
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the  demand  for  China  and  the  bidding 
for  the  bullion  by  several  banks  having 
Chinese  connections.  There  is,  however, 
little  co-operation  among  the  different 
.silver  brokers,  and  sometimes  it  is  im- 
possible to  sell  the  amount  of  silver 
desired.  Payments  are  made  for  ore 
on  the  price  of  silver  ruling  a  certain 
number  of  days  after  the  arrival  of  the 
car  at  the  smelter,  and  as  the  Canadian 
smelters  do  not  gamble  on  the  price  of 
silver,  they  sell  the  actual  silver  called 
for  on  the  day  of  settlement.  If  they 
are  unable  to  dispose  of  this  amount,  as 
sometimes  happens  in  New  York,  they 
may  suffer  a  loss.  In  London  this  never 
happens,  because  if  there  does  not 
happen  to  be  the  actual  market  the 
brokers  will  buy  it  themselves. 
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Trethewey  Sale  to  Coniagas 
Probable 

The  Coniagas  mine  is  negotiating  for 
the  Trethewey  mine  which  adjoins  it  in 
Cobalt  and  it  is  understood  that  the 
price  has  been  settled  at  $100,000.  This 
does  not  include  the  Gowganda  property 
which  the  Trethewey  has  under  option, 
and  also  calls  for  certain  resenations 
in  the  way  of  machinery  and  supplies 
which  the  Trethewey  will  hold.  The 
deal  will  be  a  good  one  for  the  two  com- 
panies. The  Trethewey  gets  the  cash 
and  the  Coniagas  the  ore  which  it  needs 
to  keep  its  large  mill  running.  The 
property  can  be  economically  worked 
from  the  Com'agas  levels. 

Arizona  Mines  Pay  Over  Half 
of  State  Taxation 

In  Arizona,  nearly  58  per  cent  of  the 
state's  taxation  is  borne  by  the  mining 
industry,  which  has  a  gross  assessment 
of  $496,262,861.      There    has    been    a 


gradual  percentage  increase  since  31 
per  cent  was  assessed  in  1912,  the  first 
year  of  Arizona's  statehood,  save  that 
in  1916  there  was  a  jump  of  12  per 
cent.  In  1912  the  mines  assessment 
was  $4.5,145,000,  in  1913  .?  140,488,000,  in 
1916  $216,879,000,  in  1917  .?393,421,000 
and  in  1918  $491,679,000.  The  assess- 
ment now  is  based  upon  a  production 
record  and  surface  valuations. 

Reorganization  of  Tonopah 
Company  Proposed 

Announcement  has  been  made  by  the 
directorate  of  the  West  End  Consoli- 
dated Mining  Co.  that  stockholdei-s  will 
be  asked  to  approve  organization  of  the 
West  End  ^lining.  West  End  Chemical 
and  West  End  Opoteca  companies  to  op- 
erate separately  the  properties  owTied 
by  the  corporation  at  Tonopah,  Searles 
Lake,  Cal.,  and  Opotec,  Honduras. 

In  exchange  for  turning  over  all  its 
properties   to   the  three    new    corpora- 


tions the  present  West  End  company 
is  to  receive  1,788,486  shares  of  the 
capital  stock  of  each  enterprise,  cor- 
responding with  the  total  issued  stock 
of  the  parent  concern.  This  is  to  be 
followed  by  voluntary  dissolution  of 
the  West  End  Consolidated  Mining  Co. 
It  is  declared  that  ratification  of  the 
proposed  plan  will  be  of  pronounced 
benefit  to  all  stockholders,  and  will 
enable  the  varied  enterprises  of  the  cor- 
poration to  be  more  advantageously 
carried  forward. 


The  Denver,  Boulder  &  Western 
R.  R.,  which  was  bought  some  time  ago 
by  Morse  Bros.  Machinery  &  Supply 
Co.,  of  Denver,  at  a  price  reputed  to  be 
$260,000,  is  being  torn  up  as  the 
weather  permits.  The  salvage  value  is 
said  to  be  $450,000.  Opportunity  was 
given  the  local  civic  and  commercial 
organizations  to  acquire  title  to  the 
road,  but  no  offer  was  made. 


News  From  Washington 


By  PAUL   WOOTON 

Special  Correspondent 


Question  of  Relief  for  Producers  of  War  Minerals  Again 
Taken  Up  by  House  Committee 

More  Liberal  Legislation  Seems  Probable — Chestatee   Case   Reviewed 

in  Detail — Attacks  on  Commission  Answered  by  Chairman 

Shaffroth  and  Philip  N.  Moore 


Extended  hearings  are  being  held  by 
the  House  Committee  on  Mines  and 
Mining  on  Joint  Resolution  No.  170. 
Numerous  %vitnesses  have  been  heard. 
Judging  from  the  attitude  of  most  of 
the  members  of  the  Committee,  it 
seems  probable  that  the  Committee  will 
vote  for  some  liberalization  of  the 
statute  covering  war  minerals  relief. 
It  is  not  a  foregone  conclusion,  how- 
ever, that  the  House  will  follow  the 
Committee  in  this  legislation,  even  if 
the  latter  should  report  such  a  bill 
favorably. 

Much  of  the  time  during  the  hear- 
ing is  being  consumed  in  consideration 
of  the  equities  involved  in  the  award 
made  to  the  Chestatee  Pyrites  &  Chem- 
ical Corporation,  of  Chestatee,  Ga. 
The  attorney  for  that  concern  told  the 
Committee  that  the  War  Minerals  Re- 
lief Commission,  in  making  award  in 
the  Chestatee  case,  "had  an  entire  mis- 
conception of  the  law  as  passed  by 
Congress  for  the  relief  of  these  gentle- 
men who  were  induced  by  Govern- 
mental agencies  to  stimulate  produc- 
tion." 


The  Committee  apparently  looks 
upon  the  Chestatee  claim  as  typical  of 
most  of  those  that  have  been  filed.  The 
members  have  accepted  as  proven  the 
Government's  liability  in  the  case.  The 
question  now  involved  is  entirely  that 
of  the  measure  of  damage  suffered  by 
the  Chestatee  company. 

The  claimants  insist  that  there  were 
clearly  proven  errors  in  the  reports  of 
the  engineers  and  that  there  were  many 
mistakes  on  the  part  of  the  auditor.  In 
this  connection  N.  P.  Pratt,  one  of  the 
owners  of  the  Chestatee  operation, 
said:  "Senator  Shaffroth  seemed  in- 
clined to  let  us  point  out  where  the 
errors  were  made  against  us.  Commis- 
sioner Moore  objected.  Our  counselor 
asked  for  five  minutes  to  show  the 
Commission  where  errors  had  been 
made  against  us  amounting  to  about 
$500,000,  but  Commissioner  Moore  de- 
clined." 

Senator  Shaffroth,  who  is  chairman 
of  the  War  Minerals  Relief  Commis- 
sion, in  testifying  before  the  Committee, 
admitted  that  the  law  is  much  in  need 
of  amendment.     Some  members  of  the 


Committee  on  Mines  and  Mining  are  in 
favor  of  having  the  Chestatee  case 
handled  as  regular  war  claims  are 
usually  handled. 

Philip  N.  Mooi'e,  member  of  the  Com- 
mission, appeared  on  Jan.  19  before  the 
Committee  to  reply  to  these  attacks  by 
the  Chestatee  company.  He  explained 
that  the  basis  upon  which  an  award 
was  made  in  the  Chestatee  case  was  by 
comparing  the  plant  as  finally  con- 
structed with  a  plant  of  a  size  which 
the  claimants'  testimony  showed  was 
contemplated  (before  the  Government's 
appeal  for  increased  production).  The 
Commission  assumed  that  certain  other 
items  of  investment  were  increased 
proportionately.  In  this  award  the 
Commission  took  the  actual  houi'ly  ca- 
pacity of  the  mill  as  operated  for  eight 
months  as  the  measure  of  its  capacity. 
In  this  calculation  it  was  even  assumed 
that  the  mill  would  operate  100  per  cent 
of  the  time.  No  award  was  made  for 
a  railroad.  The  Commission  holds  that 
the  evidence  clearly  showed  this  had 
been  contemplated  in  the  original  plan 
and  no  documentary  e\'idence  has  been 
exhibited  to  controvert  this  statement. 
The  claim  for  financing  consisted 
chiefly  of  a  commission  of  $1.25  per  ton 
to  be  paid  upon  sales  of  the  ore,  of 
which  but  a  small  fraction  has  been 
shipped.  The  Commission  therefore 
takes  the  position  that  this  is  not  an 
accrued  indebtedness. 
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McFadden  Silver  Bill  Amends 
Pittman  Act 

Cuts  Subsidiary  Coinage  Standard  From 

90   to   80    Per    Cent    and    Allows 

Melting  of  All  Silver  Dollars 

Hearings  have  been  begun  by  the 
House  Committco  on  Banking  and  Cur- 
rency on  the  McFadden  Bill  which  pro- 
poses to  amend  the  Pittman  Silver  Act 
of  Apr.  23,  1918,  and  to  reduce  the 
standard  of  subsidiary  silver  coin  from 
90  to  80  per  cent.  The  new  measure 
amends  the  Pittman  Act  so  as  to  re- 
quire that  all  standard  silver  dollars 
be  broken  up  and  sold  as  bullion.  The 
Pittman  Act  required  the  repurchase 
of  a  like  amount  of  silver  at  $1  per 
Dunce.  The  McFadden  bill  repeals  the 
repurchase  clause.  In  commenting  on 
his  bill  Representative  McFadden  said: 

"The  phenomenal  rise  in  the  price  of 
silver  from  48%c.  an  ounce  in  1915  to 
$1.37y2C.  in  1919  has  caused  our  stan- 
dard silver  dollar,  worth  only  37c.  in 
1915,  to  be  worth  $1.06>4  in  gold  in 
1919,  and  the  silver  dollar  being  worth 
more  as  bullion  than  as  coin  has  driven 
itself  out  of  circulation  by  the  opera- 
tion of  the  inexorable  law  announced 
by  Sir  Thomas  Gresham,  the  financial 
advisor  of  Queen  Elizabeth.  Gresham 
announced  that  'money  of  less  value 
drives  out  money  of  more  value.'  This 
law  applies  to  the  bi-metallic  or  so- 
called  double  standard  of  value  as  well 
as  to  worn  coins.  As  our  gold  dollar 
at  the  coinage  ratio  of  1  to  16  of  silver, 
is  now  less  valuable  than  the  standard 
silver  dollar,  the  cheaper  gold  dollar 
has  driven  the  more  valuable  silver  dol- 
lar out  of  circulation.  Here  is  twenti- 
eth-century proof  of  the  fallacy  of  bi- 
metallism. 

"We  had  the  very  same  experience 
in  1852,  following  the  discovery  of  gold 
in  California,  when  all  our  silver 
change  money  was  melted  up  and  the 
public  had  to  use  postage  stamps  for 
change.  At  that  time  our  subsidiai-y 
silver  coins  were  the  alloquial  part  of 
the  standard  silver  dollar.  Congress 
relieved  that  situation  by  enacting  on 
Feb.  21,  1853,  our  present  subsidiary 
silver  coinage  law,  which  reduced  their 
weight  by  7  per  cent  and  sustained 
their  parity  with  gold  by  Government 
credit.  When  silver  is  worth  $1.29  an 
ounce  it  is  profitable  to  silversmiths 
and  silver  exporters  to  melt  full  weight 
standard  silver  dollars.  When  silver  is 
worth  $1.38  an  ounce  it  is  profitable 
for  them  to  melt  our  full  weight  subsi- 
diary coins  of  which  we  have  more 
than  $200,000,000  out.  To  prevent  the 
inconvenience  experienced  in  1852,  when 
we  lost  all  our  change  money,  I  have 
had  my  bill  provide    that    all    future 


coinage  of  subsidiary  silver  pieces  is 
to  be  on  an  80  instead  of  a  90  per  cent 
basis.  The  Holland  government  has  al- 
ready proposed  a  bill  to  recoin  its  silver 
on  an  80  per  cent  basis,  and  Canada 
contemplates  similar  action. 

"In  the  debate  in  the  Senate  on  the 
Pittman  Bill  it  was  shown  that  silver, 
under  ordinary  labor  conditions,  could 
be  produced  at  a  profit  at  50c.  an  oz. 
Yet  the  Pittman  Act  requires  the  Gov- 
ernment to  repurchase  a  like  amount 
of  silver  at  $1  an  oz.  It  is  my  pur- 
pose to  repeal  this  vicious  clause  of  the 
Pittman  Act." 

Foidney  Bill  Would  Put  Tariff 
on  Graphite 

A  tariff  schedule  for  graphite  is  con- 
tained in  a  bill  introduced  by  Repre- 
sentative Fordney,  Chairman  of  the 
Committee  on  Ways  and  Means  of  the 
House  of  Representatives.  The  Ford- 
ney schedule  provides  for  a  duty  of  Ic. 
per  lb.  for  crude  crystalline  graphite 
ores  containing  50  per  cent  or  less  of 
graphitic  carbon  and  2c.  per  lb.  for  ores 
containing  over  50  per  cent  of  gi-aphite. 
Lump  and  chip  graphite  are  to  be  duti- 
able at  3c.  per  lb.  of  graphite.  Flake 
graphite,  cnide  concentrates  and  refined 
flakes  are  to  be  dutiable  at  6c.  per  lb. 
of  graphite.  All  other  manufactured 
materials  and  compounds  containing 
graphite  are  to  pay  5c.  per  lb.  in  addi- 
tion to  the  rates  of  duty  prescribed 
above. 

Census  to  List  Strike  Losses 

Blanks  now  being  mailed  by  the 
Bureau  of  the  Census  to  manufacturers 
request,  among  other  things,  infoi-ma- 
tion  with  regard  to  losses  sustained  on 
account  of  strikes.  This  is  the  first 
time  that  a  comprehensive  eff'ort  has 
been  made  to  arrive  at  a  fairly  ac- 
curate idea  of  the  economic  loss  which 
follows  interruptions  of  production  by 
industrial  disputes.  Not  only  are  di- 
rect losses  to  be  tabulated,  but  indirect 
losses  as  well,  where,  for  example,  a 
plant  is  closed  for  lack  of  fuel  brought 
about  by  a  coal  strike. 

Southern    Pacific   Decision 
Attacked  by  Pinchot 

Gifford  Pinchot,  as  president  of  the 
National  Conservation  Association,  has 
entered  a  protest  in  an  open  letter  to 
Attorney  General  A.  Mitchell  Palmer, 
against  what  he  styles  the  "abandon- 
ment of  160,000  acres  of  oil  lands  in 
California  to  the  Southern  Pacific  Rail- 
way Co.,  without  carrying  the  case  to 
the  U.  S.  Supreme  Court."  Mr.  Pinchot 
in  his  letter  urges  the  Attorney  Gen- 
eral to  take  an  appeal  in  the  two 
months  still  remaining. 


Government  Rapidly  Losing 
Technical  Employees 
Higher  Salaries  Paid  by  Private  Com- 
panies Drawing  Men  Away  from 
Bureau  Work 

During  the  six  months  ended  Dec.  31 
there  was  a  turnover  of  34.6  per  cent 
among  the  technical  employees  of  the 
U.  S.  Bureau  of  Mines,  48.6  per  cent 
among  the  clerical  employees,  and  117.8 
per  cent  among  the  non-clerical  em- 
ployees. The  situation  has  become  so 
serious  that  in  the  Bureau  of  Mines  and 
in  other  Government  bureaus  drastic 
steps  are  being  considered  to  lessen  the 
number  of  resignations  from  the  Gov- 
ernment service. 

The  inability  to  secure  competent 
technical  men  and  the  difliculty  exper- 
ienced in  retaining  them  in  the  sen-ice 
at  present  salaries  is  leading  in  many 
bureaus  to  a  re-adjustment  of  work 
which  will  make  it  possible  to  pay  such 
employees  more  money.  In  some  cases 
entire  lines  of  work  are  being  dropped 
so  that  funds  may  be  found  to  pay  the 
salaries  necessary  to  attract  or  keep 
competent  men.  Efforts  also  are  being 
made  to  exact  promises  from  incoming 
technical  men  to  complete  problems  to 
which  they  are  assigned  before  leaving 
the  Bureau's  sei-vice. 

Mineral  Land  Purchase  Price 
Refunded 

A  bill  authorizing  the  pajTnent  of 
$4,200  to  the  Buffalo  River  Zinc  Mining 
Co.,  of  St.  Louis,  Mo.,  has  been  passed 
by  the  House,  after  being  approved  by 
the  Senate.  The  money  is  to  cover  the 
purchase  price  of  certain  zinc  lands  in 
Arkansas,  the  patents  to  which  were 
cancelled.  The  bill  contains  the  proviso, 
however,  that  the  Secretary  of  the  In- 
terior must  be  satisfied  as  to  the  ad- 
justments of  the  claim  before  it  is 
paid. 

New  Bill  Denies  Aliens'  Right  to 
Take  up  Mining  Claims 

Representative  Hayden  of  Arizona 
has  introduced  a  bill  proposing  to 
amend  the  revised  statutes  of  the 
United  States  so  as  to  vest  only  in 
American  citizens  the  right  to  take  up 
mining  claims.  Under  the  law  as  it 
roads  at  present,  mining  claims  may 
be  acquired  by  those  who  have  declared 
their  intention  of  becoming  citizens. 
Mr.  Hayden  has  a  record  of  activities 
on  the  part  of  Austrians  and  Geiinans 
and  other  aliens  in  acquiring  mining 
claims,  during  and  since  the  war.  The 
bill  has  been  referred  to  the  Committee 
on  Public  Lands,  which  in  turn  has 
sent  Mr.  Hayden's  proposal  to  the  Sec- 
retary of  the  Interior  in  order  that  his 
report  may  be  obtained. 
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ALASKA 

ALASKA     GASTINEAU    MAKES    NEW 
CRUSHrNG   RECORD 

Juneau — Improvement  in  the  labor  sit- 
uation recently  enabled  the  Alaska  Gas- 
tineau  Mining  Co.  to  make  a  new  record 
■when  359,024  tons  of  rock  was  crushed 
for  the  mill  during  November.  This 
gave  an  average  of  8,434  tons  of  rock 
crushed  each  day. 

Treadwell — ^The  Port  Chatham  chrome 
mines,  situated  at  the  tip  of  Kenau 
Peninsula  in  southwestern  Alaska,  re- 
cently shipped  100  tons  of  chrome  ore 
to  the  mill  of  the  Alaska  Treadwell 
company,  where  experimental  tests  will 
be  conducted. 

ALABAMA 

The  Sloss-Sheffield  Steel  &  Iron  Co. 
has  blo\vn  in  its  Hattie  furnace  at 
Sheffield,  Ala.,  this  making  the  fourth 
stack  this  company  now  has  in  opera- 
tion. Work  of  repairing  and  thoroughly 
overhauling  a  fifth  stack  at  North  Bir- 
mingham is  being  pushed  and  with  im- 
provements such  as  a  skip  hoist,  new 
cast  shed  and  an  overhead  crane  is  ex- 
pected to  be  ready  for  operation  in 
March. 

The  U.  S.  Bureau  of  Mines  station 
in  Bii-mingham  is  actively  engaged  in 
training  both  coal  and  ore  miners  in 
first  aid  and  mine  rescue  work.  This 
is  a  continuation  of  the  policy  pursued 
during  the  last  year  to  extend  this  work 
in  the  district. 

ARIZONA 

TWO  NEW  STRIKES  NEAR  KINGMAN— RAY 

CONSOLIDATED    CUTS    WAGES— C.    &   A. 

MAKES   SHAFT   CONNECTION 

Kingman — Two  strikes  were  made 
lately  near  Kingman.  George  B.  Da\'is 
found  a  9-ft.  porphyry  dyke  in  the 
Wallapai  Mountains  of  gold-silver  ore 
of  milling  grade,  ^vith  a  30-inch  pay- 
streak.  The  vein,  which  is  prominent 
for  1,500  ft.,  is  in  the  mountain  top,  in 
ground  apparently  never  before  pros- 
pected, though  just  below  it  is  the  old 
Cedar  Valley  trail.  The  second  strike, 
that  in  the  Chimehuevis  Valley,  near 
Topoc  station  on  the  Sante  Fe,  is  in 
malpais,  old  lava,  passed  over  for  fifty 
years  as  apparently  worthless.  Free 
gold  has  been  found  in  almost  every 
sample  taken.  The  ground  has  been 
staked  off  for  fifteen  miles.  Eighty 
autos  were  in  the  first  rush  to  the 
ground. 

Ray — Arizona  Hercules  has  resumed 
operations,  after  a  shutdo%\Ti  of  five 
days,  ^\^th  probability  that  there  Viill 
be  emplojTnent  of  the  full  force  of  300 
miners.  Most  of  the  underground  work- 


men are  Jlexican.  Wages  have  been 
reduced  by  60c.  a  day  from  the  former 
bonus  scale  of  $1.70  above  the  basic 
wage.  Announcement  was  made  that 
the  reduction  was  necessary,  as  the 
company  latterly  had  been  losing 
money  in  operation  under  the  high  costs 
of  labor  and  material. 

Warren — At  a  depth  of  575  ft.  the 
Campbell  shaft  of  the  Calumet  &  Ari- 
zona Mining  Co.  has  been  connected 
with  a  789-ft.  upraise  from  the  1,400 
level.  The  connection  was  exact.  The 
shaft  was  started  Aug.  15  of  last  year 
and  the  work  has  been  prosecuted  \\-ith 
two  shifts  ever  since.  The  shaft  is 
3,300  ft.  from  the  Briggs  and  2,700  ft. 
from  the  Junction,  connected  with  both 
on  the  1,300  and  1,400  levels,  respect- 
ively. The  necessary  sui-veys  were 
through  these  shafts  and  were  under 
the  charge  of  W.  H.  Holcomb  and  J.  B. 
Fox,  wth  A.  J.  Balmworth  in  charge  of 
surface  triangulation. 

The  production  of  the  Shattuck  Ari- 
zona Copper  Co.  in  December  was  260,- 
284  lb.  copper,  778,195  lb.  lead,  3,085 
oz.  silver,  and  42.15  oz.  gold.  The  pro- 
duction for  the  year  was  2,113,922  lb. 
copper,  4,381,736  lb.  lead,  89,724  oz. 
silver  and  299.83  oz.  gold. 

Patagonia — The  Patagonia-Superior 
(Magma)  company  is  installing  an 
Ingersoll-Eand  compressor  and  a  100- 
hp.  motor  driven  by  current  from 
Nogales.  Drilling  is  to  be  started  at 
once,  both  in  the  mine  and  at  several 
surface  points.  Underground  work  is 
being  driven  on  the  400  and  600  levels. 
A.  A.  Wren  is  in  charge,  assisted  by 
J.  S.  Classon,  late  of  Butte.  The  Flux 
management  is  starting  on  a  six-months 
development  plan  expecting  to  open 
enough  ore  for  a  100-ton  furnace. 

The  Hardshell  is  sinking  under  con- 
tract a  500-ft.  shaft,  now  430  ft.  deep, 
from  which  a  1,000-ft.  crosscut  will  be 
run  to  the  main  vein,  already  proven  by 
a  300-ft.  incline  shaft.  Sinking  has 
been  delayed  by  water  and  new  pumps 
have  been  ordered.  H.  K.  Welsh  is 
manager.  Ore  from  the  old  workings 
is  being  shipped  by  lessees.  The  El 
Paso  shaft  of  the  Consolidated  Arizona 
Copper  Co.  is  doT\-n  270  ft.  and  will  be 
sunk  to  1,000  ft.  before  crosscutting  is 
begun.  W.  J.  Mitchell  is  manager.  The 
Old  Glory  Co.  has  been  foi-med  to  take 
over  ground  adjoining  the  Blue  Nose, 
in  the  Harshaw  section.  The  Hosey 
has  completed  its  300-ft.  shaft  and  will 
start  crosscutting.  The  mine  has  been 
bonded  in  Duluth. 


CALIFORNIA 

MOTHER  LODE  OPERATIONS— GRUSS  MINE 

LETS   CONTRACT   FOR   DEVELOPMENT 

WORK 

Sutter  Creek— The  Central  Eureka 
has  thirty  stamps  dropping  and  100 
men  employed.  Excellent  ore  is  going 
to  the  mill  from  the  3,300,  3,500,  and 
3,700  levels.  Old  Eureka  is  vigorously 
continuing  the  work  of  sinking  its  shaft. 
The  management  expects  to  strike  good 
ore  about  300  ft.  below  present  work- 
ings. 

Grass  Valley — The  Idaho-Maryland 
mine  has  been  unwatered  to  the  500-ft. 
point.  Eighty  men  are  employed.  Work 
on  driving  the  east  and  west  drift  at 
the  Allison  Ranch  mine  will  be  discon- 
tinued, as  no  orebodies  have  been  found 
in  this  direction.  The  drift  has  been 
run  857  ft.  at  a  cost  of  $10  per  ft. 
Driftings  in  a  westerly  direction  will 
probably  be  undertaken.  New  buildings 
are  under  construction  at  the  Central 
Consolidated  and  preparations  are  be- 
ing made  to  erect  a  hoLsting  and  pump- 
ing plant.  The  State  Highway  mine 
has  ceased  work  for  the  ^^^nter,  owing 
to  the  lack  of  suitable  buildings. 

Angels  Camp — The  new  shaft  at  the 
Waterman  mine  is  do\\Ti  40  ft.  The 
company  has  erected  several  buildings. 
At  the  Angels  Deep  mine  development 
of  a  large  body  of  low-grade  milling 
ore  is  progressing  on  the  200  level. 
Work  on  the  20-stamp  mill  is  being 
rushed,  and  the  company  expects  to 
have  it  in  operation  by  March. 

Genesee — The  Gruss  Mining  Co.  has 
let  contracts  for  the  first  1,000  ft.  of 
development  work  on  the  400  level. 
This  ■will  include  continuation  of  a 
north  and  south  drift  and  completion 
of  a  crosscut.  The  high-pressure  water 
system  has  been  put  in  working  condi- 
tion and  will  be  utilized  among  other 
purposes  for  working  an  eight-drill 
compressor. 

Independence — All  the  equipment  at 
the  Reward  mine  is  being  disposed  of, 
and  its  operation  will  probably  never 
be  undertaken  again. 

Keeler — The  Estelle  Mining  Co.  has 
completed  the  construction  of  an  aerial 
tramway  to  the  Morning  Star  work- 
ings and  ore  is  now  comirlg  over  it 
steadily  for  shipment  to  the  smelter. 
The  ore,  which  is  an  especially  fine 
smelting  product,  carries  gold,  silver, 
lead  and  some  copper,  there  being  2,000 
tons  either  broken  or  on  the  dump  at 
present.  The  company's  property  ad- 
joins that  of  the  Cerro  Gordo  Mining 
Co.     In   development   the   Estelle   com- 
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pany  has  driven  what  i^  known  as  the 
Troeger  tunnel  a  distance  of  7,000  ft. 
and  several  veins  assaying  well  have 
already  been  cut. 

Trona— The  Slate  Range  Minerals 
Co.,  operating  near  Trona,  has  recently 
completed  a  new  concentrator  and  re- 
ports a  substantial  tonnage  of  ore 
blocked  out  w'hich  will  insure  contin- 
uous operation  during  1920.  For  some 
time  the  company  has  been  shipping 
three  or  four  cars  of  crude  ore  weekly. 
The  ore  carries  gold,  silver  and  lead, 
with  a  small  percentage  of  copper,  the 
silver  content  being  about  half  of  the 
total. 

Alleghany — Drifting  from  the  lower 
tunnel  of  the  Tightner  mine  has  un- 
covered the  Red  Star  vein  which  is  be- 
ing follow^ed.  The  El  Dorado,  Mari- 
posa and  Sixteen-to-One  have  resumed 
production. 

Shasta  County — The  Bully  Hill  Copper 
Co.,  at  Winthrop,  will  soon  begin  work 
on  its  projected  zinc  smelter.  The  same 
process  as  employed  by  the  Mammoth 
Copper  Co.  will  be  used.  At  Keswick, 
the  Mountain  Copper  Co.  is  opening  up 
new  territory  in  the  Iron  Mountain  and 
Hornet  mines.  Steady  shipments  of 
rich  ore  have  been  maintained  to  its 
plant  at  Martinez. 

COLORADO 

WELLINGTON    MINES    NEARING    FULL    CA- 
PACITY—CONTINENTAL  MINE  LEASED 

Apex — While  extending  the  Barrick 
tunnel  to  cut  the  ore  shoot  originally 
discovered  and  opened  up  by  a  shaft,  a 
well  mineralized  vein  was  found.  Sam- 
ples were  recently  assayed  running  $.30 
a  ton  in  gold,  silver  and  lead.  The 
tunnel  is  being  driven  by  the  Saco  De 
Oro  Mining  &  Milling  Co. 

Breckenridge — The  Wellington  Mines 
Co.  has  been  increasing  its  force  stead- 
ily and  expects  to  be  working  full  ca- 
pacity soon.  The  mills  were  closed  down 
last  March  on  account  of  the  low  price 
of  zinc. 

Cripple  Creek — In  three  weeks  in  De- 
cember twenty-eight  cars  of  high-grade 
ore  were  shipped  to  the  Eagle  Ore  Co. 
The  ore  is  being  mined  by  Anderson 
and  Benhelman  who  hold  a  lease  on 
three  acres  of  the  mine. 

Pitkin — At  the  Volunteer  mine  lessees 
in  the  upper  workings  are  shipping  to 
the  Leadville  smelter  at  the  rate  of  a 
car  a  week.  Lessees  in  the  lower  work- 
ings have  ore  of  good  grade  and  expect 
to  make  a  shipment  soon.  At  Durmont, 
the  Drummond  Mining  &  Milling  Co.  is 
preparing  to  start  operations.  Tom 
Webb  will  be  superintendent. 

Idaho  Springs — A  small  streak  of 
high-grade  ore  has  been  opened  on  the 
Bluebird  mine  by  Moscript  and  Rolner. 
The  new  owners  of  the  Lincoln  group 
intend  to  do  considerable  prospecting  on 
their  ground  before  developing. 


Georgetown — A  lease  and  bond  on  the 
Continental  mine  has  been  given  to  Los 
Angeles  interests.  Talmadge  Kyner 
has  been  engaged  as  consulting  engi- 
neer for  the  sjTidicate.  The  Stewart- 
Mitchell  Mining  Co.  has  begun  work  at 
the  Smuggler  mine  with  John  Rant  as 
superintendent.  The  fifth  level  winze 
is  to  be  deepened  30  ft.  and  a  new  level 
started. 

Gunnison — The  Wicks  Mining  Co., 
former  owner  of  the  Doctor  mine,  has 
taken  back  the  property.  D.  A. 
Shumock,  of  Aspen,  has  been  placed 
in  charge.  Rich  zinc  carbonates  have 
been  shipped  for  the  last  five  years. 

IDAHO 

Kellogg — The  north  mill  of  the  Bun- 
ker Hill  &  Sullivan  Mining  &  Con- 
centrating Co.,  at  Kellogg,  which  was 
being  used  for  experimental  purposes, 
was  destroyed  by  fire  recently,  entail- 
ing a  loss  of  $50,000.  The  mill  was  for- 
merly used  to  treat  tailings,  but  was 
later  converted  into  an  experimental 
station.  A  large  amount  of  valuable 
equipment  was  also  destroyed.  The  fire 
is  believed  to  have  started  in  the  boiler 
room.  The  loss  of  the  mill,  it  is  stated, 
will  in  no  way  interfere  with  the  op- 
eration of  the  mine. 

The  Bunker  Hill  company  has  had 
itself  bonded  in  order  to  enter  the  mar- 
ket for  Canadian  ores.  The  smelter, 
which  has  a  capacity  of  1,500  tons  of 
ore  per  day,  can  handle  as  much  as 
1,000  tons  of  custom  ore,  it  was  stated 
in  the  company's  San  Francisco  office. 
The  securing  of  suitable  railroad  rates 
is  necessary  before  the  custom  field  can 
be  efl'ectively  entered.  It  was  for  this 
purpose  that  an  office  was  recently 
opened  in  Spokane  in  charge  of  Frank 
W.  Smith.  The  company  will  also  be 
better  able  through  this  ofRce  to  keep 
in  close  touch  with  the  shippers  from 
whom  it  is  expected  to  draw.  The  com- 
plex composition  of  some  British  Co- 
lumbia ores  will  necessitate  careful  at- 
tion  at  the  smelter. 

MICHIGAN 

CHAMPION    AND    BALTIC    MINES    LED    IN 
COPPER    YIELD    IN    1919 

The  Champion  mine,  owned  jointly  by 
the  Copper  Range  Co.  and  the  St. 
Mary's  Mineral  Land  Co.,  made  the  best 
record  in  1919  of  all  mines  operating 
in  Michigan  as  to  copper  content  of  ore 
hoisted.  Its  average  return  was  42  lb. 
of  refined  copper  per  ton  of  ore  sent  to 
the  surface,  or  better  than  2  per  cent. 
The  average  for  the  Michigan  district 
for  the  year  was  less  than  1  per  cent. 
The  ore  produced  by  this  mine  now  is 
running  40  lb.  The  December  produc- 
tion of  ore  was  10  per  cent  higher  than 
in  November  and  the  output  of  copper 
was  1,840,000  lb.,  an  increase  of  400,000 


lb.  over  November  and  200,000  lb.  over 
October. 

The  Baltic  mine,  owned  outi'ight  by 
the  Copper  Range  Co.,  took  second 
place  as  to  copper  content  of  ore.  It  is 
maintaining  its  refined  output  at  35  lb. 
to  the  ton,  an  average  kept  up  for  the 
last  three  years,  due  largely  to  care- 
ful rock  selection.  The  December  ore 
output  was  14,000  tons  or  less  by  3,400 
tons  than  in  November.  This  was  due 
to  a  bad  cave-in  underground,  causing 
considerable  interference  with  the  out- 
put of  one  shaft.  The  refined  output 
for  December  therefore  showed  490,000 
lb.,  compared  with  626,400  in  Novem- 
ber and  697,000  in  October.  Most  of 
the  damage  done  by  the  cave-in  has 
been  cleared  away  and  the  company 
likely  will  .show  a  normal  output  in 
January. 

Trimountain,  the  third  operating  com- 
pany of  the  Copper  Range  group  and 
for  a  long  period  referred  to  as  the 
"weak  sister"  of  this  combination,  bet- 
tered Baltic  in  rock  output  in  Decem- 
ber. Trimountain  ore  averages  30  lb. 
to  the  ton,  or  1%  per  cent. 

The  Mohawk  mine  made  a  good  rec- 
ord in  December,  as  it  did  in  1919.  The 
tonnage  was  increased  to  48,600  in  De- 
cember which  will  bring  the  output  of 
refined  copper  to  1,215,000  lb.  compared 
with  1,033,322  in  November  and  1,062,- 
279  in  October.  Mohawk  suffered  less 
than  any  mine  in  the  district  from  the 
exodus  of  working  men  in  the  spring. 
This  property  did  not  participate  in  the 
curtailment  of  output  as  did  most  of 
the  mines  during  the  year. 

Wolverine  is  a  property  that  has 
"come  back"  thi-ough  good  manage- 
ment. This  mine  is  now  working  in 
pillars  for  half  of  its  product,  but  the 
other  half  is  coming  from  territory  that 
once  was  looked  upon  as  played  out.  In 
December,  1919,  the  Wolverine  pro- 
duced 21,770  tons  of  ore  that  is  run- 
ning 16.5  lb.  per  ton. 

MONTANA 

Butte — The  production  of  the  Ana- 
conda Copper  Mining  Co.  for  1919  was 
in  excess  of  150,000,000  lb.  of  copper, 
approximately  6,000,000  oz.  of  silver, 
37,500  oz.  of  gold  and  50,000,000  lb. 
of  refined  zinc,  according  to  year-end 
estimates  of  the  company's  metallurgi- 
cal department.  Copper  production  in 
1918  was  293,603,726  lb.,  silver  10,967,- 
905  oz.,  and  gold  64,318  oz.  The  silver 
output  is  calculated  on  the  basis  of  80 
oz.  per  ton  of  copper  and  the  gold  on 
the  basis  of  one-half  oz.  per  ton  of 
copper. 

Anaconda  expects  to  get  under  way 
with  the  manufacture  of  phosphate 
about  the  first  or  middle  of  ne.xt  April. 
The  old  Bradley  plant  at  the  works  is 
being  overhauled.    This  will  be  the  first 
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venture  of  the  company  into  the  fer- 
tilizer field.  The  initial  capacity  of  the 
plant  will  be  50  tons  of  rock  from  which 
will  be  produced  35  tons  of  double-acid 
phosphate,  containing  48  per  cent  of 
phosphoric  acid. 

NEVADA 

LOUISIANA   CON.'S  NEW  PLANT   NEARING 

COMPLETION— B.   &   G.   R.R.    RUMORED 

SOLD 

Mt.  Montgomery  —  The  Louisiana 
Consolidated  Mining  Co.  expects  that 
its  new  sintering  plant  and  125-ton 
lead  stack  ^yi\\  be  in  operation  in  a 
couple  of  months,  by  which  time  the  ad- 
dition of  Jones-Belmont  flotation  cells 
to  the  concentrator  will  also  be  finished. 
This  will  give  a  mill  capacity  of  125 
tons  per  day.  A  thirty-five-mile  power 
line  to  the  lines  of  the  Nevada-Cali- 
fornia Power  Co.  is  also  being  built. 

Goldfield— The  Goldfield  Development 
Co.  has  leased  the  Riley  area  of  the 
Floience  mine  for  five  years  and  is 
blocking  out  $12  to  $20  ore.  Prepara- 
tions are  being  made  to  place  a  sec- 
tion of  the  mill  in  operation.  A  large 
tonnage  of  Cracker  Jack  ore  will  also 
be  handled  at  this  mill. 

Tonopah — A  condensed  statement  of 
operations  of  the  Tonopah  Belmont 
Development  Co.  for  the  quarter  ended 
Sept.  .30,  1919,  shows  net  eaiTiings  of 
$44,511  for  that  period.  Details  were 
as  follows:  Received  and  receivable 
for  ore,  $210,143;  mining,  milling  and 
administration  expenses,  $165,631;  ex- 
pense for  September  shutdown,  $9,286; 
miscellaneous  income,  $4,717;  dividend 
from  the  Belmont  Surf  Inlet  Mines, 
Ltd.,  of  which  Tonopah  Belmont  owns 
80  per  cent,  $67,483.  As  a  result  of 
cleanup  of  mill  for  last  half  of  De- 
cember the  Belmont  shipped  bullion 
valued  at  $100,296,  also  a  carload  of 
concentrates  estimated  to  be  worth  $30,- 
000.  For  the  same  period  in  December 
the  West  End  Consolidated  shipped 
bullion  worth  $57,540,  and  the  Tonopah 
Extension  shipped  bullion  valued  at 
$62,000.  The  old  McKane  shaft  is  be- 
ing retimbered  by  the  Tonopah  Exten- 
sion, a  small  hoist  has  been  installed 
and  a  new  headframe  is  being  built. 
The  Tonopah  Mining  Co.  has  opened  up 
a  new  orebody  in  driving  a  crosscut  on 
the  400  level  of  the  Mizpah  shaft.  The 
crosscut  was  driven  to  get  around  some 
caved  ground  in  making  a  connection 
with  the  drift  on  the  footwall  of  the 
Mizpah  vein.  The  new  vein  is  30  ft. 
wide  in  the  crosscut  and  the  ore  is  of 
good  milling  grade. 

Divide— At  a  depth  of  130  ft.  in  the 
old  Hearst  shaft  on  the  Belcher  a 
crosscut  has  picked  up  the  vein  from 
which  high-grade  was  shipped  years 
ago,  but  which  was  cut  off  by  a  slip  at 
the  100-ft.  point.  The  vein  dips  towards 
the  old  Belcher  shaft  and  it  is  intended 


to  run  a  crosscut  from  the  200  level  of 
the  latter  which  is  expected  to  open  up 
the  Hearst  vein  at  a  depth  of  400  ft. 
Sinking  has  been  resumed  in  the  new 
Belcher  Extension  shaft  and  it  is  now 
down  110  ft.  The  drift  on  the  100  level 
is  out  40  ft.  and  is  all  in  ore.  The 
crosscut  on  the  300  level  of  the  shaft 
sunk  on  the  line  of  the  Belcher  and 
Belcher  Extension  is  progressing  stead- 
ily, but  has  not  yet  reached  the  Belcher 
Extension  vein,  its  objective. 

Mason — The  Mason  Valley  Mines  Co. 
has  discontinued  development  on  the 
Northern  Light  mine,  which  it  has  un- 
der lease  and  option,  but  shipments  of 
ore  previously  developed  continue  at 
the  rate  of  20  tons  per  day. 

Goldfield  —  Much  apprehension  is 
manifested  in  Goldfield  and  other 
southern  Nevada  camps  over  the  rumor 
that  the  Bullfrog  &  Goldfield  R.  R.  has 
been  sold  bv  the  Senator  Clark  inter- 


NEW  MEXICO 

NEW    INTERESTS    IN    CO-OPERATIVE    CO. 

CAUUMET— NEW  MEXICO   MILL  READY 

FOR  OPERATION 

Lordsburg — Michigan  bankers  have 
purchased  20,000  shares  of  stock  in  the 
Co-operative  Mining  Co.,  paying  there- 
for $40,000.  Their  interests  will  be  rep- 
resented by  Charles  A.  Ball,  formerly 
of  the  Dime  Savings  Bank  of  Detroit, 
who  has  been  elected  secretary  and 
treasurer.  E.  H.  Gould  has  been  ap- 
pointed mining  engineer.  An  extensive 
plan  of  development  work  will  be  in- 
augurated at  once.  The  property  has 
a  good  showing  of  high-grade  lead- 
silver  ore,  there  being  11  ft.  exposed 
ujon  the  150  level.  A  60-ton  mill  is 
80  per  cent  completed.  H.  C.  Walters 
■will  be  mill  superintendent.  E.  H. 
Tabor  is  president  and  D.  W.  Taylor, 
assistant  secretary. 

Weston  and  Kern,  of  Colorado,  have 


THE   DIVIDE   DISTRICT,   NEVADA.   WITH  GOLD  MOUNTAIN  IN  BACKGROUND 


ests.  According  to  F.  M.  Jenifer,  of 
the  Tonopah  &  Tidewater  R.  R.,  the 
rumor  has  not  been  confirmed  nor  fu- 
ture plans  announced.  The  Clarks  have 
few,  if  any,  other  interests  in  Nevada, 
according  to  the  best  information. 

Unionville — J.  A.  Spiker,  manager  of 
the  Unionvalle  Mining  Co.,  has  an- 
nounced that  the  mill  on  that  property 
will  be  soon  in  operation.  Samuel  New- 
house  and  others  of  Salt  Lake  City  are 
reported  to  hold  an  interest  in  the 
company. 

Bruner — Within  a  few  days  the  Kan- 
sas City-Nevada  Consolidated  Mining 
Co.  expects  to  start  the  new  50-ton 
modem  cyanide  plant  which  was 
erected  last  year.  During  1919,  besides 
erecting  the  mill,  the  company  put  in 
a  pipe  line  eleven  miles  long  and  did 
considerable  development  work  in  the 
way  of  opening  up  new  ore.  The  com- 
pany employs  approximately  thirty-five 
men. 


taken  a  lease  upon  the  Caesar  Brock 
property  in  the  Burros.  An  old  concen- 
trating mill,  built  about  20  years  ago, 
will  be  rebuilt  and  used  in  treating  ma- 
terial now  on  the  dump.  At  Tres  Her- 
manas,  Roy  W.  Moore  recently  exam- 
ined the  Waterloo  property  for  Los 
Angeles  interests. 

The  Pyramid  Mining  &  Milling  Co.  is 
figuring  upon  a  2,300-volt  transmission 
line  from  the  Eighty-five  Mining  Co.'s 
property  to  the  Last  Chance  mine, 
which  will  mean  complete  electrical 
equipment  for  mill  and  mine,  about  150 
kw.  being  required.  Basil  Prescott  is 
manager.  The  Misers  Chest  mine,  which 
adjoins  the  Bonney  upon  the  west,  is 
taking  out  $70  ore  from  the  main 
Bonney  vein  upon  which  sinking  is  in 
progress  from  the  350  level. 

Silver  City— The  initial  test  of  the 
new  50-ton  mill  of  the  Grant  County 
Copper  Co.,  whose  property  adjoins  that 
of  the  Chino  Copper  Co.,  is  said  to  have 
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been  .successful.  It  is  estimated  there 
are  500  tons  of  milling  ore  on  the 
dumps  and  about  20,000  tons  blocked 
out.  B.  T.  Link,  Las  Cruces,  N.  M., 
is  president.  The  Calumet-New  Mexico 
Mining  Co.,  of  Pinos  Altos,  expects  to 
have  its  new  mill  in  operation  soon.  The 
old  Bremen  property  in  Chloride  Flat  is 
reported  sold;  it  includes  the  Bremen, 
Seventy  Six  and  the  Baltic.  A  company 
known  as  the  Silver  Spot  Mines  Co.  has 
joined  R.  I.  Kirchman  and  will  develop 
the  Boston  Hill  property.  A  double 
compartment  shaft  has  been  started  on 
Spot  No.  1  claim,  which  will  be  carried 
to  the  300  level,  where  a  crosscut  will 
be  run.  Mr.  Kirchman  is  president  and 
Frank  Light,  secretary  and  treasurer. 

OREGON 

OPERATIONS    IN   SOUTHWEST    OREGON 

Sixes  River — The  Inman  company  re- 
cently completed  a  35  by  135  ft.  retain- 
ing dam  across  Sixes  River,  and  is  op- 
erating three  hydi'aulic  giants  on  the 
placer  diggings  below.  The  dam  wll  im- 
pound 6,000,000  cu.  ft.  of  water.  A  34-in. 
wood-stave  pipe  line  supplies  the  giants. 
The  Sixes  River  district  is  situated  in 
the  northeiTi  part  of  Curry  County  and 
occupies  the  area  drained  by  the  Sixes 
River. 

Gold  Hill— The  Sylvanite  group  of 
gold-quartz  claims  situated  two  miles 
northeast  of  Gold  Hill,  o\\Tied  by  the 
Gold  Hill  Mines  Co.,  has  been  taken 
over  by  F.  H.  Van  Horn,  of  Denver, 
Col.,  representing  Victor  W.  Bro^\^l  and 
associates  of  Pittsburgh,  Fa.,  under 
a  lease  and  option  to  purchase.  Mr. 
Van  Horn  is  on  the  ground  and  as  soon 
as  the  equipment  can  be  repaired,  work 
will  be  resumed.  This  property  was 
also  known  as  the  Ray  &  Haff  group. 

Waldo — The  Esterly  hydraulic  placer 
mine  near  Waldo  in  the  southwest  part 
of  Josephine  County  is  operating  with 
a  new  tail  race,  recently  completed 
which  required  a  700-ft.  tunnel  through 
a  sei-pentine  dyke,  which  cost  nearly 
$50,000.  The  new  system  of  operating 
has  done  away  with  the  need  of  a 
hydraulic  elevator  for  disposing  the 
tailings,  which  required  a  lift  of  73  ft., 
and  has  released  for  actual  mining  a 
volume  of  water  several  times  that 
which  was  formerly  used  to  handle 
1,000  cu.  yd.  daily  at  a  cost  of  about  6c. 
per  yard,  and  reduced  the  cost  of  min- 
ing to  'ic.  per  yard. 

SOUTH  DAKOTA 

HOMESTAKE    RUNNING    AT    HALF    CAPAC- 
ITY—NATIONAL TIN'S   MILL   READY 

Lead  —  The  Homcstake  company's 
Amicus  mill  of  240  stamps  was  placed 
in  commission  on  Jan.  17.  This,  with 
two  other  mills  in  operation,  makes  540 
stamps  dropping  out  of  a  total  of  1,020. 
The  water  has  been  lowered  below  800 


level  in  the  mine  and  ore  is  being  broken 
on  this  level. 

Hill  City— The  National  Tin  Corpora- 
tion has  sent  three  carloads  of  ore  from 
the  Mohawk  mine  to  the  mill  bins.  No 
date  has  been  set  for  placing  the  con- 
centrator in  commission.  A  boiler,  com- 
pressor and  hoisting  engine  are  being 
installed  at  Tin  Boom,  where  a  two- 
compartinent  incline  shaft  has  been 
sunk  to  a  depth  of  60  ft.  Work  is  to 
be  resumed  at  the  Cowboy  mine. 
UTAH 

KNIGHTS    CONTROL    TINTIC    CENTRAI^- 
JUDGE     ZINC    PLANT    TO     RESUME- 
MOSCOW    COALITION   ORGANIZED 

Eureka — The  Lehi  Tintic,  in  the 
northern  part  of  the  Tintic  district,  is 
developing  its  property  by  means  of  a 
tunnel,  which  is  being  advanced  at  the 
rate  of  10  ft.  daily.  The  Tintic  Pay- 
master, also  in  this  section,  is  drifting 
under  contract.  A  telephone  line  re- 
cently completed  to  this  property  will 
benefit  it  and  adjoining  properties.  The 
East  Tintic  Coalition  at  its  recent  annu- 
al meeting  reported  that  during  1919  an 
electric  hoist  was  installed,  a  pipe  line 
built,  and  the  shaft  .sunk  100  ft.  The 
Tintic  Standard,  also  in  East  Tintic, 
shipped  124  cars  of  ore  during  Decem- 
ber. The  new  seven-mile  railroad  to 
the  mine  is  expected  to  be  complete  in 
about  three  weeks  and,  w^th  hauling  by 
truck  entirely  done  away  with,  operat- 
ing expenses  will  be  reduced  by  sev- 
eral thousand  dollars  monthly.  Tlie 
new  or  south  shaft,  which  is  being  sunk 
under  contract,  is  down  1,200  ft. 

The  Chief  Consolidated,  the  largest 
producer  in  the  Eureka  section  of  the 
Tintic  district,  has  installed  a  second 
8-in.  water  column  reaching,  as  does  the 
first,  from  the  1,800  level  to  the  sur- 
face. The  water  is  raised  in  three 
lifts,  there  being  pumping  units  on  the 
1.800,  1,200,  and  600  levels.  At  present 
the  pumps  are  lifting  900  gal.  per  min. 
The  new  equipment  will  more  than 
double  the  present  capacity  of  1,200 
gal.  Some  of  the  best  ore  now  being 
produced  comes  from  below  w-ater  level. 
The  Centennial-Eureka  is  opening  its 
workings  above  the  700  level  to  lessees. 
This  mine  is  opened  to  2,200  or  2,300 
ft.  The  Knight  interests  have  acquired 
control  of  the  Tintic  Central  in  the 
Silver  City  section  of  the  district,  ad- 
joining the  Iron  Blossom.  The  Tintic 
Central  is  being  developed  through  the 
Iron  Blossom's  1,700  level.  It  has  a 
shaft  down  a  little  over  1,000  ft. 

The  Centennial-Eureka,  which  is 
opening  its  upper  levels  down  to  the 
700  level,  is  asking  royalties  ranging 
from  15  to  50  per  cent,  according  to 
the  grade  of  ore.  The  Diamond  Queen 
in  south  Tintic  is  preparing  to  deepen 
its   shaft,   which   at    present    is    down 


about  125  ft.  The  Independence  Min- 
ing Co.,  east  of  the  Copper  Leaf  in 
east  Tintic,  has  begun  shaft  sinking. 
Machinery  is  being  installed  and  ar- 
rangements have  been  completed  by  the 
Utah  Power  &  Light  Co.  for  building 
a  1780-ft.  electric  power  line  to  the 
property. 

Alta— The  Columbus  Rexall  at  Alta 
has  shipped  eight  cars  of  silver  ore 
since  resuming  shipments  on  Dec.  29. 
Twenty-one  men  are  being  worked. 
Development  is  being  done  in  a  number 
of  places. 

Milford — Work  will  be  resumed  this 
month  at  the  Moscow  mine,  an  old  pro- 
ducer and  dividend  payer  near  Milford. 
A  new  company  has  been  foiTned  which 
will  be  knowTi  as  the  Moscow  Coalition, 
taking  in  the  old  Moscow  and  the  ad- 
joining Combination  and  Red  Warrior 
properties,  the  three  together  compris- 
ing an  area  of  about  640  acres.  The 
Moscow  has  been  opened  to  1,400  ft., 
the  Combination  to  400,  and  the  Red 
Warrior  to  500.  The  new  company  is 
capitalized  at  3,000,000  shares,  par 
value  $1. 

Park  City — The  electrolytic  zinc  plant 
of  the  Judge  Mining  &  Smelting  Co. 
which  was  closed  down  at  the  time  of 
the  Park  City  strike,  is  to  resume  oper- 
ations. The  Iowa  Copper  is  mining  ore 
from  the  raise  from  the  tunnel  level, 
and  on  the  tunnel  level  itself  is  drift- 
ing for  the  downward  extension  of  the 
limestone  bedding.  The  Keystone  is 
resuming  work,  litigation  with  the  Sil- 
ver King  Coalition  over  apex  rights 
having  been  settled  out  of  court  and 
right  of  way  granted  through  the  Han- 
auer  tunnel  of  the  Silver  King  Coali- 
tion. The  Silver  King  Coalition  has 
developed  new  ore  in  two  or  more 
places,  and  is  doing  extensive  develop- 
ment. Abandoned  stopes  in  upper 
workings  are  also  being  reopened.  A 
number  of  new  leases  have  been  given 
on  the  old  upper  levels. 

WASHINGTON 

GOLD     STRIKE    NEAR     QUEETS     RIVER 
REPORTED— LOON    LAKE    COPPER 
MAY    RESUME 

.Seattle — Prospectors  returning  with 
reports  of  rich  placer-gold  finds  in  the 
beach  sands  along  the  Pacific,  near  the 
mouth  of  the  Queets  River,  have  started 
an  appreciable  stampede  to  that  area. 
Wintering  in  Seattle  are  many  placer 
minei's  from  Alaska,  sevei-al  of  whom 
contributed  to  the  fame  of  Gold  Beach 
at  Nome.  Many  of  these  men  have 
shouldered  their  packs  and  are  now 
actively  investigating  the  reports  of  the 
"new  bonanza."  The  existence  of  placer- 
gold  in  certain  localities  along  these 
beaches  has  been  known  for  some  time, 
but  the  sands  were  generally  considered 
too  low  grade  and  the  gold  too  fine  to 
be  profitably  recovered. 
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Northport — The  Electric  Point  mine, 
20  miles  east  of  Northport,  and  the 
Gladstone  IMountain  property  adjoining 
have  resumed  shipments. 

About  225  men  are  employed  at  the 
Xorthport  smelter,  which  is  running  one 
furnace,  chiefly  on  ore  from  the  Her- 
cules and  the  Tamarack  &  Custer  mines 
in  the  Coeur  d'Alenes. 

In  the  Deer  Trail  district  of  Stevens 
County,  C.  S.  Turner  has  bid  $100,000 
for  the  Silver  Queen  and  Snowstorm 
properties  which  are  in  the  hands  of  a 
receiver.  Jlr.  Turner  expects  to  secure 
the  property  and  sink  100  ft.  deeper 
and   then  drift.     The   property  is   well 


ered  by  the  receiver.  The  plan  is  for 
development,  rather  than  for  present 
production.  Bondhokler.s  will  be  asked 
to  wait  six  months  for  their  interest 
and  stockholders  will  be  asked  to  donate 
part  of  their  holdings  to  raise  money. 
It  is  proposed  to  sink  200  ft.  deeper  to 
the  700  level  in  order  to  develop  the 
orebody,  which  is  better  at  the  present 
lowest  level,  500  ft.,  than  it  is  at  levels 
above.  Twenty  to  twenty-five  per  cent 
of  the  stock  in  the  company  is  said  to 
be  held  in  Boston. 

Newport— The  Bead  Lake  Gold- 
Copper  Mining  Co.  has  purchased  the 
adjoining    property    of    the    Kootenai- 


which  are  expected  to  provide  a  steady 
flow  of  ore  for  the  150-ton  concen- 
trator built  at  Alamo,  B.  C,  last  July. 
This  mill  is  situated  on  the  Kaslo- 
Nakusp  railway.  It  was  designed  and 
built  by  the  General  Engineering  Co., 
of  Salt  Lake  City.  Waterpower  is 
derived  from  the  north  fork  of  Carpen- 
ter Creek  and  the  distance  from  the 
intake  to  the  mill  is  approximately  two 
miles.  The  water  is  conveyed  to  the 
mill  under  210-ft.  head  by  a  22-in.  steel 
pipe  line.  A  225-hp.  Pelton  wheel  fur- 
nishes all  motive  power  for  the  mill. 
A  45-hp.  Pelton  wheel  is  provided  as  a 
spare  and  in  case  of  a  shut  down  would 
be  used  for  operating  the  lighting  plant 


ALAllO   i;o.\CKNTRATOR,  THREE  FORK.S.  B  C.  COMPLETED  IN  1919  BY  CLARENCE  CUNNINGHAM 


equipped  and  is  opened  by  a  200-ft. 
shaft  and  2,000  ft.  of  drifts  and  cross- 
cuts. The  ore  is  silver-lead,  silver  pre- 
dominating. It  produced  $200,000  in  the 
past. 

Chewelah — The  United  Silver-Copper 
Mining  Co.,  at  Chewelah,  is  milling  225 
tons  of  ore  daily,  an  increase  over  re- 
cent tonnage.  The  ore  is  coming  chiefly 
from  above  the  600  level,  but  woi'k  is 
proceeding  on  the  1,000,  1,100  and  1,200 
levels.  Conrad  Wolfle,  president,  has 
again  resumed  personal  charge  and  is 
now  making  his  home  at  Chewelah,  near 
the  mine. 

Loon  Lake — Boston  and  Spokane 
stockholders  are  working  out  a  plan  for 
the  resumption  of  operations  at  the 
Loon  Lake  Copper  Co.'s  property  at 
Loon  Lake,  in  Stevens  County,  which 
is  in  the  hands  of  a  receiver.  These 
jilans  are  said  to  be  favorably  consid- 


Conquest  Mining  Co.  A  contract  has 
been  let  for  several  hundred  feet  of 
work  on  the  Comstock  vein.  It  is 
planned  to  build  a  100-ton  mill  in  the 
spring.  The  milling  machinery  is  all 
ready  on  the  ground. 

CANADA 

British  Columbia 

EQUIPMENT   OF  ALAMO   CONCENTRATOR— 
LORNE  MINE  BONDED 

Sandon — At  the  Noble  Five  mine, 
Sandon,  B.  C,  during  the  last  few 
months  ore  has  been  developed  3,000  ft. 
below  the  apex  of  the  vein.  Recent 
showings  at  the  Silversmith  mine  are 
on  the  1,000-ft.  level,  this  being  the 
lowest  horizon  in  the  Sandon  camp  at 
which  ore  has  been  hitherto  developed. 

The  Queen  Bess,  Idaho-Alamo,  Won- 
derful, and  Sovereign  mines  are  among 
the   properties    in   the    Sandon    district 


and  the  Dorr  tanks.  Jigs  have  been 
eliminated  and  the  fine  grinding  is  done 
entirely  by  Hardinge  mills.  The  sizing 
and  classifying  is  done  by  three  Callow 
traveling-belt  screens  and  one  duplex 
Dorr  classifier.  The  zinc  and  lead  flo- 
tation product  is  separated  on  Wilfley 
tables,  selective  flotation  not  being  at- 
tempted. About  75  per  cent  of  the  total 
lead  is  recovered  by  water  concentra- 
tion. The  zinc  contents  of  the  ore  are 
recovered  by  Callow  pneumatic  flota- 
tion-cells. 

Lillooet — The  Lome  and  another  of 
the  operating  properties  of  Cadwalla- 
der  Creek  have  been  bonded  by  the 
Mining  Corporation  of  Canada,  accord- 
ing to  reliable  report.  This  corpora- 
tion recently  acquired  the  Pioneer 
mine  on  the  same  creek. 

Stewart — The  first  winter  shipment 
of  ore  from  the  Premier  mine,  Salmon 
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River  District,  novthoi-n  British  Colum- 
bia, consisted  of  300  tons  and  it  is  ex- 
pected that  between  3,000  and  4,000  tons 
will  be  .shipped  over  the  snow.  Tractor 
haulage  was  tested  but  found  unsatis- 
factory. Horses  are  now  in  use.  Some 
labor  trouble  has  been  reported  from 
the  Premier,  the  complaint  being 
against  the  food.  The  Alaskan  town  of 
Hyder,  the  American  gateway  to  the 
Salmon  River  district,  is  to  have  new 
docks  and  other  facilities  for  handling 
freight  and  general  business.  The 
Hyder  Dock  Co.  has  been  organized  to 
con.struct  a  .$30,000  pier.  At  present 
most  of  the  freight  billed  for  Hyder 
is  handled  on  barges  over  the  tide  flats. 

The  Alice  Arm  Development  Co.  has 
been  organized  to  provide  a  new  town- 
site  at  the  gateway  to  the  Alice  Arm 
mineral  district.  At  present  most  of 
the  buildings  are  on  tide  flats.  The 
change  will  place  the  town  on  the  hill- 
side, close  to  the  railway  terminal,  and 
with  water  and  other  facilities  readily 
obtainable. 

The  work  of  installing  a  concentrator 
at  the  Victor  mine,  Maus  Creek,  near 
Fort  Steele,  B.  C,  is  reported  to  be  al- 
most complete.  This  property  has  long 
been  under  development.  The  ore  is 
complex,  carrying  argentiferous  galena 
and  zinc  blende  associated  with  iron 
pyrites  in  a  quartz  gangue. 
Ontario 

Porcupine — Tlie  Dome  is  increasing 
its  working  force  as  oppoi-tunity  offers. 
At  present  there  are  350  men  and  the 
mill  is  treating  about  950  tons  a  day, 
as  compared  \vith  its  capacity  of  1,500 
tons.  The  Dome  is  said  to  be  asking 
for  an  extension  of  the  Dome  Extension 
option,  which  expires  in  March,  the 
shortage  of  labor  being  given  as  the 
reason.  The  Dome  Lake  mill  is  shortly 
to  resume  the  treatment  of  ore  and  the 
prospects  for  reopening  the  Porcupine 
Crov*Ti  are  brighter.  It  is  expected  that 
this  company  will  amalgamate  with  the 
Moneta,  and  engineers  representing 
both  companies  are  now  making  an  ex- 
amination to  decide  on  the  basis.  Op- 
erations are  being  carried  on  upon  a 
number  of  small  properties,  one  of  the 
most  interesting  being  the  Clifton, 
which  has  a  small  rich  vein,  smelter 
shipments  from  which  ran  about  $120 
a  ton.  The  Mclntyre  is  pulling  its 
pumps  from  the  Plenaurum  and  it  is 
presumed  that  the  option  on  this  prop- 
erty will  not  be  exercised. 
MEXICO 
Sinaloa 

El  Fuerte  Mining  &  Smelting  Co., 
operating  near  Choix,  Sinaloa,  has 
taken  over  the  smelter  equipment  be- 
longing to  the  Choix  Consolidated  Min- 
ing Co.  and  has  leased  part  of  that 
company's   mines.     The   plant   includes 


one  blast  furnace  having  an  annual 
capacity  of  .'',6,500  tons.  This  will  be 
put  in  operation  during  1920.  J.  R. 
Thomas,  514-16  Grant  Building,  Los 
Angeles,  is  treasurer  of  El  Fuerte  com- 
pany. 

Northern  Sonora 

A  60-ton  concentration  and  flotation 
mill  has  been  installed  by  James  Lord 
for  the  Louise  Mining  Co.,  a  West  Vir- 
ginia corporation,  at  its  Buena  Vista 
mine,  situated  in  the  southern  part  of 
the  Moctezuma  mining  district.  H.  J. 
Wendler  is  manager.  The  mill  is  not 
in  operation  at  present  because  of  lack 
of  water  for  continuous  operation.  A 
well  is  being  sunk,  however,  and  the 
mine  is  expected  to  produce  consider- 
able water.  A  one-furnace  smelter  has 
also  been  built  under  Mr.  Lord's  super- 
vision. According  to  the  same  source, 
the  Lampazas  mines  near  Buena  Vista, 
owned  by  the  Bank  of  Sonora,  probably 
will  begin  operations  soon.  J.  Barney 
is  superintendent  of  this  property  which 
consists  of  several  hundred  pertenencias 
of  mineral  lands.  Aside  from  minor 
holdings,  the  property  is  composed  of 
three  principal  mines.  Las  Tajos,  Mina 
Grande  and  Mina  de  la  Arroya.  A  large 
tonnage. 

Canario  Copper — The  Canario  Copper 
Co.  has  made  one  of  the  biggest  strikes 
of  copper  ore  in  the  recent  history  of 
northern  Sonora.  Importance  is  added 
to  the  discovery  because  it  indicates  a 
five-mile  westward  extension  of  the 
low-grade  orebodies  occurring  at  Pil- 
ares  de  Nacozari.  The  new  strike  is  on 
the  300  level  of  the  Lily  Segundo 
group  and  is  reported  by  J.  P.  Harvey, 
president  and  managing  director  of  the 
Canario,  to  be  chalcocite. 

Cananca — Operations  of  the  Cana- 
nea  Consolidated  Copper  Co.  are  fol- 
lowing the  policy  recently  announced 
in  that  about  60  per  cent  of  the  re- 
duction plant  is  in  operation.  The  De- 
cember output  was  about  3,250,000  lb. 
of  copper.  The  company  is  employing 
approximately  3,100  men. — The  Demo- 
crata  property,  belonging  to  the  Hoff- 
man interests  of  Cincinnati,  O.,  C.  E. 
Hoffman,  manager,  has  approximately 
600  men  employed  at  the  present  time 
and  is  doing  considerable  development 
work.  One  furnace  is  in  operation  in 
the  smelter. — The  Calumet  &  Sonora 
has  200  employees  working  in  the  mine 
and  mill  of  its  silver-lead-zinc  property, 
in  order  to  afford  employment  to  the  nu- 
merous idle  men  in  the  camp  as  a  re- 
sult of  the  reduction  of  forces  at  the 
various  properties  in  the  district,  Pres- 
idente  Julian  Gonzales,  of  Cananea,  has 
inaugurated  street  work,  several  hun- 
dred men  being  thus  employed.  Three 
shoe  factories  have  also  started  up  in 
Cananea  to  give  employment. 


A  committee  has  been  named  by  the 
local  miners'  union  to  present  demands 
upon  the  Cananea  Consolidated  Copper 
Co.  for  redress  of  alleged  grievances. 
The  date  of  the  proposed  conference  was 
not  made  known.  The  workmen's  com- 
mittee is  known  as  the  Junta  de  Con- 
ciliacion  Municipal.  Pedro  M.  Reyes 
was  named  as  spokesman. 

The  copper  production  in  December 
of  the  Greene  Cananea  Copper  Co.  was 
3,600,000  lb.  copper,  124,100  oz.  silver 
and  620  oz.  gold. 

Zacatecas 

Bonanza — The  Socavon  de  Providen- 
cia,  now  the  property  of  the  Compania 
de  Minerales  y  Metales,  has  been  de- 
veloped quite  extensively.  Levels  have 
been  opened  at  approximately  50-meter 
intervals  below  the  old  tunnel  level  to 
the  number  of  two,  and  connections 
made  with  similarly  located  levels  in 
the  company's  Albarradon  mine.  It  has 
been  found  that  practically  the  entire 
distance  from  the  western  extremity  of 
the  Providencia  claim  to  the  eastern  one 
of  the  San  Eligio  claim  is  mineralized, 
the  mineralization  being  particularly 
concentrated  along  those  portions  of  the 
limestone  bedding  planes  where  these 
have  been  bent  southward  by  the  main 
intrusive,  due  probably  to  the  forma- 
tion of  transverse  fractures.  The  Pro^^- 
dencia  mine  has  been  producing  6,000  to 
7,000  tons  per  month  for  some  time.  Its 
equipment  comprises  a  steam-driven 
electric  power  plant  located  at  its  lower 
cable  tei-minal,  capable  of  developing 
500  kw.  while  the  electrification  of  the 
mine  equipment  is  being  completed. 

The  San  Eligio  mine  of  the  Mazapil 
Copper  Co.  has  been  keeping  up  to  a 
production  of  7,000  to  9,000  tons  per 
month,  and  still  holds  first  place  among 
the  lead-silver  mines  of  the  district.  The 
development  has  reached  a  depth  of 
about  490  m.  below  the  shaft  collar.  It 
is  interesting  to  note  that  the  per- 
manent water  level  in  this  mine  is 
found  at  some  355  m.  below  the  collar 
and  that  from  the  bottom  level  (478  m.) 
as  good  carbonate  ores  are  being  mined 
as  were  found  400  m.  above. 

The  properties  of  the  American 
Smelters  Securities  Co.,  which  had  been 
idle  for  several  years,  have  within  the 
last  year  been  developed  toward  their 
southeastern  portion  where  the  western 
extension  of  the  San  Eligio-Providencia 
main  fracture  has  been  opened  up  with 
gratifying  results. 

Of  the  rest  of  the  properties  of  the 
immediate  vicinity,  most  of  them,  such 
as  the  Nazareno,  Salavema,  Ozuna. 
Catacillas  and  Alicante  are  idle;  some  of 
them  thi'ough  apparent  exhaustion  of 
their  ores,  while  others  for  reasons  not 
apparent. 
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PERSONALS 


Lindsay  Duncan  of  San  Franicsco  is 
in  Tonopah. 

Forest  Rutherford  recently  visited 
Douglas,  Ariz. 

Charles  Butters  and  Joe  Thome  have 
left  San  Francisco  for  Central  America. 

F.  A.  Goodale  of  Colfa.x,  Cal.,  has 
gone  to  Queensland,  Australia,  to  ex- 
amine gold  and  sapphire  placers. 

T.  D.  Walsh  has  been  appointed  su- 
perintendent of  the  Rural-Buckeye 
mines  of  Mohave  County,  Arizona. 

Wallace  Lee,  oil  geologist,  is  now  as- 
sociated with  the  Frantz  Corporation; 
address  at  Friederich  Building,  Denver, 
Col. 

Frank  P.  Knight,  of  Boston,  president 
of  the  Iron  Cap  Copper  Co.,  is  in  Globe, 
Ariz.,  where  the  company's  property  is 
situated. 

Geo.  F.  Shurtliff  recently  inspected 
Arizona  and  Sonora  mining  properties 
owned  by  the  Cameron-Michel  Co.  of 
New  York. 

H.  G.  Palsgrove,  superintendent  of 
the  Avalos  unit  of  the  Compania  Min- 
erales  y  Metales  at  Zacatecas,  Mexico, 
has  returned  to  Denver. 

Scott  H.  Sherman,  manager  of  the 
Gila  Copper  Sulphide  Co.,  Christmas, 
Ariz.,  has  resigned  that  position  and  is 
residing  at  Phoenix,  Ariz. 

Ralph  A.  Watson  has  left  the  Con- 
solidated Arizona  Smelting  Co.,  to  be- 
come chief  engineer  for  the  Tennessee 
Copper  Co.  at  Copperhill,  Tenn. 

E.  Maltby  Shipp  is  now  associated  as 
staff  engineer,  vnth  Lawrence  Cham- 
berlain &  Co.,  Inc.,  U.  S.  Realty  Build- 
ing, 115  Broadway,  New  York  City. 

H.  F.  Strangways,  of  Canada,  has  re- 
turned to  his  post  with  the  Cerro  de 
Pasco  Copper  Co.  in  Peru.  He  served 
in  the  Royal  Engineers  during  the  war. 

D.  M.  Rait  has  been  promoted  from 
chief  engineer  of  the  Calumet  &  Ari- 
zona Mining  Co.  to  assistant  superin- 
tendent. R.  H.  Dickson  has  become 
chief  engineer. 

J.  K.  L.  Ross,  of  Montreal,  has  been 
elected  a  director  of  the  Consolidated 
Mining  &  Smelting  Co.  of  Canada,  to 
fill  the  vacancy  caused  by  the  death  of 
his  father-in-law,  W.   D.   Matthews. 

Nelson  H.  Darton,  geologist  of  the 
U.  S.  Geological  Survey,  will  spend  two 
months  early  in  1920  in  the  Dominican 
Republic  investigating  oil  conditions 
thei-e.  A  New  York  oil  company  is  ac- 
tively interested. 

Walter  Fitch  has  resigned  as  gen- 
eral manager  of  the  Chief  Consolidated 


Mining  Co.,  Eureka,  Utah,  but  contin- 
ues as  president  of  that  company.  His 
son,  Cecil  A.  Fitch,  succeeds  him  as 
general  manager. 

E.  Norris  Hobart,  who  has  been  as- 
sistant state  engineer  for  New  Mexico, 
has  resigned  to  resume  his  work  as 
chief  engineer  of  the  Charcas  unit  of 
the  American  Smelting  &  Refining  Co., 
at  San  Luis  Potosi,  Mex. 

.Arthur  W.  Jenks  has  returned  to 
Berkeley,  Cal.,  after  four  months  spent 
in  examination  of  mining  properties  in 
the  Xoi-thwest  for  Portland  interests. 
Mr.  Jenks  was  with  the  Burma  Mines, 
Ltd.,  as  smelter  manager  at  Namtu, 
Burma,  India. 

M.  H.  McLean,  for  many  years  man- 
ager of  the  Detroit  mines  of  the  Phelps 
Dodge  Corp.  at  Morenci,  Ariz.,  is 
superintending  diamond-drilling  ex- 
ploration of  low-grade  copper  deposits 
in  the  Aspen  Grove-Camp  Nicola  sec- 
tion of  British  Columbia. 

T.  O.  Bishop,  inspecting  engineer. 
Mines  Department,  New  Zealand,  is  in 
San  Francisco.  Mr.  Bishop  is  inter- 
ested in  welfare  and  mine  safety  work 
and  is  visiting  mines  in  the  United 
States  in  order  to  study  the  work  being 
done  along  these  lines. 

W.  E.  Simpson,  who  has  had  nine 
years  experience  in  West  Australia  in 
connection  with  the  mining  and  treat- 
ment of  gold  telluride  ores,  is  making 
an  investigation  into  the  occurrence  of 
gold  tellurides  in  the  Boston  Creek 
area  of  northern  Ontario. 

R.  L.  Alexander  has  been  appointed 
superintendent  of  development  and  ex- 
tension operations  under  way  by  the 
new  Caribou  Silver  Mines  Corp.  Mr. 
Alexander  has  had  considerable  exper- 
ience as  manager  of  properties  in  Ari- 
zona, Colorado,  and  South  America. 

A.  G.  Maddren,  formerly  with  the 
Alaskan  Division  of  the  U.  S.  Geologi- 
cal Survey,  and  with  the  U.  S.  National 
Museum,  has  entered  the  employ  of  the 
Vulcan  Oil  Co.  He  will  make  a  detailed 
study  of  part  of  the  Ranger  oil  field, 
Texas,  working  under  the  direction  of 
Dr.  Ralph  Arnold. 

Elmer  Harrison  Finch,  geologist,  has 
been  appointed  chaimian  of  the  Min- 
eral Division,  Land  Classification 
Branch,  U.  S.  Geological  Survey.  Mr. 
Finch,  who  succeeds  Alfred  R.  Schultz, 
resigned,  has  been  an  active  member 
of  the  Land  Classification  Branch  for 
a  number  of  years. 

William  Walker  has  been  appointed 
Chief  Inspector  of  Mines  for  Great 
Britain,  succeeding  Sir  Richard  Red- 
mayne  whose  resignation  was  recently 
noted.  Mr.  Walker  has  acted  in  this 
capacity    for    thi-ee    years    while    Sir 


Richard  was  war-time  advisor  to  Con- 
troller of  Coal  Mines. 

S.  C.  Soupcoff,  engineer  -with  the 
American  Smelting  &  Refining  Co.,  left 
for  Tonopah  on  Jan.  11  and  expects  to 
leave  for  Mexico  soon.  Mr.  Soupcoff 
has  recently  returned  from  South 
America,  where  he  spent  six  months 
investigating  the  oil  possibilities  of 
Venezuela  and  Colombia. 

Cecil  H.  Desch,  professor  of  metal- 
lurgy at  Royal  Technical  College,  Glas- 
gow, since  1918,  has  been  appointed 
professor  of  metallurgy  at  Sheffield 
University  succeeding  Dr.  J.  O.  Arnold, 
elected  Emeritus  Professor.  Dr.  Desch 
was  bom  in  1874,  educated  at  Finsbury 
Technical,  the  University  of  Wurzburg, 
and  University  of  London  (D.  Sc.  about 
1907). 

A.  C.  Savage  of  the  Esperanza  Min- 
ing Co.,  Ltd.,  Me.xico,  was  recently  at 
Vera  Ci-uz  on  his  way  from  El  Oro, 
Mexico,  to  New  York.  Charles  Hoyle, 
manager,  sends  this  information  by 
cable  in  response  to  a  special  request 
made  at  the  instance  of  Mr.  Savage's 
relatives  who  have  not  received  any  di- 
rect information  as  to  his  present 
whereabouts. 

Thomas  Cowperthwaite  is  the  newly- 
appointed  safety  engineer  of  the  Calu- 
met &  Arizona  Mining  Co.,  Bisbee, 
Ariz.  The  recently  established  depart- 
ment of  safety  of  this  company  has 
jurisdiction  over  their  smelter  at  Doug- 
las, the  New  Cornelia  Copper  Co.,  Ajo, 
the  railroads  from  Warren  to  Bisbee 
and  Ajo  to  Gila.  In  all,  the  lives  of 
over  5,000  men  are  affected  by  the  effi- 
ciency of  Mr.  Cowperthwaite's  depart- 
ment. 

W.  B.  Gohring,  for  fourteen  years 
connected  with  the  Calumet  &  Arizona 
Mining  Co.,  most  of  the  time  as  its 
mining  superintendent,  has  resigned. 
Mr.  Gohring  went  to  Bisbee  in  1905 
and  fovmd  employment  in  the  Irish  Mag 
shaft  of  the  Calumet  &  Arizona  com- 
pany. He  soon  was  promoted  to  the 
engineering  department  and,  later,  to 
the  superintendency.  He  has  been  suc- 
ceeded by  his  former  assistant,  E.  E. 
Whitely. 

W.  J.  Loring  left  San  Francisco  on 
Jan.  22  for  Plymouth,  Cal.,  accompanied 
by  his  son,  Edward  A.  Loring,  of  Lon- 
don, England,  who  has  been  visiting  in 
this  country  for  six  weeks.  While  at 
Plymouth  they  will  inspect  the  prop- 
erty of  the  Plymouth  Gold  Mines,  Ltd. 
E.  A.  Loring  leaves  for  the  East  on 
Jan.  23,  while  W.  J.  Loring  will  make 
an  inspection  of  the  Mother  Lode 
properties  in  which  he  is  interested, 
namely,  the  Carson  Hill  Gold  Mines, 
Inc.,  and  Pacific  Coast  Gold  Mines,  Inc. 
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Sir  Charles  Henry  of  No.  5  Carlton 
Gardens,   S.  W.,  London,  died   Dec.  27, 

1919,  after  a  year's  illness.  Sir  Charles 
was  formerly  connected  with  the  Amal- 
gamated Copper  Co.,  and  later  became 
sales  manager  of  the  United  Metals 
Selling  Co.  He  served  on  many  im- 
portant British  commissions  during  the 
war. 

Ebenezer  MacKay,  of  Dalhousie  Uni- 
versity, Halifax,  N.  S.,  died  on  Jan.  5, 
following  an  attack  of  pneumonia.  He 
was  56  years  of  age  and  a  distinguished 
educator.  He  graduated  at  Dalhousie 
in  1886  and  studied  subsequently  at 
Harvard  and  Princeton.  In  1896  he  was 
appointed  to  the  chair  of  Chemistry 
and  Mineralogy  at  Dalhousie  Univer- 
sity, retaining  that  position  until  his 
death.     Prof.   MacKay  was   unmarried. 

James  McLean,  president  of  the 
Phelps  Dodge  Mercantile  Corp.,  and  of 
many    other    companies,    died    Jan.    7, 

1920,  at  his  home  in  New  York  City, 
after  suffering  ten  months  from  an  at- 
tack of  pneumonia.  Mr.  McLean  was 
born  in  that  city  Dec.  18,  1845,  was 
almost  continuously  resident  in  New 
York  State.  He  was  best  known  to  our 
readers  as  an  experienced  mining  pro- 
moter, having  been  a  director  of  the 
United  Globe  Mines,  of  the  Greene  Can- 
anea  Copper  Co.,  and  for  some  years  in 
the  metal  brokerage  firm  of  White  & 
Haskell.  Mr.  McLean  was  also  on  the 
directorates  of  the  El  Paso  &  South- 
western and  the  Lehigh  Valley  rail- 
roads. 


INDUSTRIAL  NEWS 


Brokaw,  Dixon,  Donnelly,  Garner  & 
McKee,  geologists  and  petroleum  engi- 
neers, announce  the  removal  of  their 
offices  to  90  West  Street  New  York 
City,  Room   1207. 

O.  H.  Johnson,  recently  manager  of 
the  Marcy  Mill  department  of  the  Mine 
&  Smelter  Supply  Co.  of  Denver,  is  no 
longer  connected  with  that  company. 
His  present  address  is  1339  Clayton  St., 
Denver. 

J.  L.  T.  Waltz  has  been  elected  presi- 
dent of  the  Bremer-Waltz  Corp.,  30 
Church  St.,  New  York  City,  importers 
and  dealers  in  aluminum  and  other  met- 
als. C.  P.  Berkruzen  is  vice-president- 
assistant  treasurer,  and  P.  B.  Adrian  is 
secretary. 


Royal  Vindicator  Mines  Co.,  230  Third 
Avenue,  N.,  Nashville,  Tenn.,  has  of- 
fered for  sale  at  auction,  its  entire  min- 
ing property,  machinery,  equipment, 
lands,  and  other  goods. 

Mesabi  Iron  Co.,  Inc.,  has  recently 
been  formed,  with  a  capitalization  of 
$3,000,000,  in  cumulative  preferred  and 
150,000  .shares  of  common  stock,  to  work 
the  low-grade  iron  ores  of  the  eastern 
Mesabi  range.  The  chaii-man  is  Charles 
Hayden,  and  the  president  is  Daniel  C. 
Jackling.  Among  the  directors  are 
John  D.  Ryan,  Percy  A.  Rockefeller, 
S.  W.  Mudd,  Horace  V.  Winchell,  and 
J.  Carson  Agnew. 

Compressed  Air  Magazine,  11  Broad- 
way, New  York  City,  appears  in  new 
size,  dress  and  typography  with  its 
issue  of  January,  1920.  Its  16  pages 
are  now  10^2  x  7^4  inches,  3-column 
style,  ^^^th  pleasing  type  face  and  much 
improved  engravings.  The  text  con- 
tinues as  readable  as  ever,  and  with 
considerable  new  blood  on  the  staff',  it 
should  prove  a  useful  journal  unique  in 
its  field.  A  former  member  of  the 
"Journal"  staff,  Eugene  P.  McCrorken, 
recently  became  managing  editor  of  this 
monthlv. 


NEW   PATENTS 


Trade  Catalogs 


Accuracy.  A  booklet  explaining  the 
purpose  and  methods  of  maintaining  the 
highest  standards  in  the  making  of 
"Caterpillar"  products.  Holt  manufac- 
turing Co.,  Stockton,  Cal.  4^2  x  6»2; 
29  pp.,  illus. 

Goodwin  M.  Trent,  San  Francisco, 
Cal.,  has  issued  Bulletin  No.  1  describ- 
ing Universal  cyaniding  machines,  re- 
placers,  thickeners,  agitators  and  aer- 
ators. A  list  of  users  and  some  oper- 
ating results  are  also  given. 

Nelson  Valve  Co.,  Philadelphia.  Pa., 
has  issued  its  new  catalog  and  price 
list  No.  10,  an  attractive,  well  illus- 
trated and  well  bound  book  of  156  pages 
covering  bronze,  iron  and  steel  valves 
in  gate,  globe,  check  and  non-return 
patterns,  including  types  for  every 
class  of  service  and  using  materials 
carefully  .selected  for  the  service  to  be 
rendered. 

Cutler-Hammer  Manufacturing  Co., 
of  Milwaukee,  Wis.,  have  issued  two 
well-illustrated  booklets,  reprints  of 
"A"  and  "S",  describing,  respectively, 
motor-operated  brakes  for  alternating 
current  service  and  their  ingenious  con- 
struction of  the  magnetic  separator 
pulleys  used  to  remove  magnetic  con- 
tent from  non-magnetic  among  bulk 
material. 


U.   S.  patent  specifications  may  be  obtained  from 
the  Patent  Office,  Washington,  D.  C.  at  5c.  each. 

Alumina — Process  of  Recovering  Alu- 
mina. Claude  G.  Miner,  assignor  to  The 
Miner  Chemical  Coporation.  (1,324,- 
318;  Dec.  9,  1919.) 

Briqueting  Press.  William  Schu- 
macher, assignor  to  General  Briqueting 
Co.     (1,322,960;  Nov.  25,  1919.) 

Bromine — Process  of  Extracting  Bro- 
mine from  Brine.  Herbert  H.  Dow,  a.s- 
signor  to  Dow  Chemical  Co.  (1,323,173; 
Nov.  25,  1919.) 

Cast  Iron — Refining  Cast  Iron.  Her- 
bert Barnes.     (1,322,516;  Nov.  25,  1919.) 

Cement — Apparatus  for  the  Manufac- 
ture of  Portland  Cement.  Robert  W. 
Lesley.     (1,323,293;  Dec.  2,  1919.) 

Cement — Utilization  of  Low-Grade 
Carboniferous  Material.  Robert  W.  Les- 
ley.    (1,323,294;  Dec.  2,  1919.) 

Concentrating  Table.  Charles  C. 
Hebbard.     (1.324,250;  Dec.  9,  1919.) 

Cyaniding  —  Electrolytic  Cyaniding 
Process.  William  A.  Hussey.  (1,324,352; 
Dec.  9,  1919.) 

Drill  Bit.  Wilfred  E.  Usrey.  (1,324,- 
631;  Dec.  9,  1919.) 

Electric  Furnace.  William  H.  Bris- 
tol and  Manfred  J.  Johnson,  assignors 
to  the  Bristol  Co.  (1,323,576;  Dec.  2, 
1919.) 

Hoisting — Safety  Device  for  Elevator 
Cars  and  Mine  Cages.  John  Hofer. 
(1,324,451;  Dec.  9,  1919.) 

Iron  Sponge,  Manufacture  of.  Gus- 
taf  Grondal.     (1,322,430;  Nov.  18,  1919.) 

Magnetic  Separator.  John  E.  Greena- 
walt.     (1,324,149;  Dec.  9,  1919.) 

.Manganese  —  Process  of  Purifying 
Manganese  Dioxides.  Julian  S.  Gravely, 
assignor  to  Winchester  Repeating  Arms 
Co.     (1,323,690;  Dec.  2,  1919.) 

Percussive  Tool.  William  A.  Smith, 
assignor  to  IngersoU-Rand  Co.  (1,324,- 
078;  Dec.  9.  1919.) 

Placer  Mining — Art  of  Placer  Mining. 
John  Curtis  Patterson.  (1,325,263;  Dec. 
16.    1919.) 

Refractory  Composition  (Zirconium 
Oxide,  Magnesite  and  Alumina).  Enoch 
T.  Ferngren.     (1,324,546;  Dec.  9,  1919.) 

Separation — Apparatus  for  the  Sep- 
aration of  Substances  of  Different  Spe- 
cific Gravities,  Such  as  Fine  Coal  or 
Ores  and  the  Like.  John  Marriott  Dra- 
per.    (1,323,174;  Nov.  25,  1919.) 

Steel  or  Ferro  Alloys,  Manufacture  of 
William  Lawrence  Turner.  (1,325,455; 
Dec.  16,  1919.) 

Welding — Means  to  be  Employed  in 
the  Electric  Welding  of  Iron  or  Steel 
or  Alloys  Thereof.  Augustus  Charles 
Hyde.     (1,323,768;  Dec.  2,  1919.) 
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The  Market  Report 

Daily  and  Weekly  Metal  and  Mineral  Prices, 

Metal    Market    Conditions,    Average 

Monthly  Prices,  Stock  Quotaticns 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Sil 

-or 

Jan. 

Sterling 
Exchange 

Silver 

Jan. 

New  York, 
Cents 

London, 
Pence 

New  York, 
Cents 

London, 
Pence 

15 
16 

17 

371^ 
369 

3681  ■■, 

128H 
12916 

79 
77 
77I4 

19 
20 

21 

368}^ 

367 

363 

131?i 

132^ 
1321  j 

79 

791^ 
79^i 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar  silver, 
999  fine.     London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  925  fine. 


Daily  Prices  of  Metals  in  New  York 


Copper 

Tin 

Le 

id 

Zinc 

Jan. 

Electrolytic 

Spot 

N.  Y. 

St.  L. 

St.  L. 

15 

18.85    (519  10 

61i4@633s 

8.45@8.7o 

8.30(5  8. 50 

9  15^9.30 

16 

18.85     (5  19.10 

61i4@63i.i 

8  50(58  60 

8.30@8.50 

9.1.5@9  25 

17 

18  85     (019  10 

6114(06314 

8.50(58  60 

8  ?0(S8.50 

9  1.5(5  9  20 

19 

18, 721  9^19.10 

62     (a  63 

8.5OG18  60 

S  30@8.45 

9  15(5  9.20 

20 

lS.72i.>^19  10 

61i2@'6254 

8.50^8  60 

8  .30@8.50 

9,10(5  9  15 

21 

18  721  o(5  19  10 

61     (5  625  i 

8  50(5  8  60 

8  30(5  8  40 

9  0.5(5  9  15 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales  la 
made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing  values  »f 
the  metals  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York.  cash,  except  where  ^t. 
Louis  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  forma  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra  of 
0.05c.  per  lb.  ia  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  discount  of 
0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100  lb. 
above  St.  Louis.     Tin  is  quoted  on  the  basis  of  American  tin.  99  per  cent  grade. 

London 


Copper 

T 

Lead 

z 

•Standard 

Electro- 
Ij-tic 

Jan. 

Spot 

3JI. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

15 
16 
17 
19 
20 
21 

119?^ 
117M 

11734 
11611 
1151.; 

122 
120 

11934 
11314 
1173s 

124 
123 

122 
122 
121  >o 

371M 
376?^ 

384 14 

384 

384 

3721^ 
3773^8 

3861^ 
386 

3851^ 

4714 

473^ 

47  li 

46i.<> 

47J^ 
47M 

47J^ 
4734 
4634: 

58M 
583^ 

59 
58 

58 

604 

603.i 
60 

5934 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.    All  prices  are  in  pounds 
sterling  per  ton  of  2.240  lb. 


METAL  MARKETS 
New  York,  Jan.  21,  1920 

During  the  past  week  the  noteworthy 
features  of  the  metal  market  have  been 
the  quiet  and  easy  market  for  zinc,  the 
steady  demand  for  lead,  and  the  strong 
but  quiet  absorption  of  copper  by  large 
consumers. 

Transatlantic  freights  remain  easy 
and  show  no  change  over  those  of  last 
week.  Transpacific  freights  continued 
unchanged  at  $12  from  San  Francisco  to 
Hongkong  and  Kobe. 

Copper 

The  market  has  not  been  very  active 
during  the  past  week  but  a  considerable 
amount  of  copper  has  been  sold  from 
the  large  producers  direct  to  a  few  small 
consumers  for  domestic  use.  Larger 
part  of  this  copper  goes  to  the  wire 
drawers.     The  wire  mills  of  the  United 


States  are  very  active,  on  account  of 
the  large  export  business  due  to  the 
shortage  of  labor  abroad.  There  was 
not  much  range  in  price  during  the 
week,  the  prices  remaining  between  19 
and  19  %c.  delivered,  for  the  major  mar- 
ket. In  the  latter  part  of  the  week  the 
market  receded  somewhat,  due  to  re- 
sales of  large  amounts  of  copper  to 
speculative  dealers,  these  sales  being 
forced  from  the  original  buyers  of  large 
orders  which  mature  in  January.  This 
brought  the  price  down  to  as  low  as 
18  %c.  Some  lots  changed  hands  at 
18%c.,  but  not  in  sufficient  quantities  to 
affect  the  general  mai'ket,  and  these  are 
therefore  not  quoted  in  our  table.  Some 
of  the  large  producers  have  sold  out  for 
the  first  quarter  and  are  selling  mostly 
for  second  quarter  delivei-y,  so  that  al- 
though the  market  was  quiet  there  is  a 
healthy  demand. 


The  export  market  is  poor  in  copper 
as  in  all  other  metals.  On  account  of 
the  low  exchange  rates,  Europe  is  not 
in  a  position  to  buy  from  us  at  the  pres- 
ent time. 

The  heavy  sale  of  copper  in  recent 
weeks  is  asserted  to  have  cut  into  the 
surplus  of  crude  and  refined  copper, 
which  is  slated  to  have  been  around 
1,000,000,000  lb.  from  the  spring  of  1919 
to  November,  but  is  now  estimated  as 
700,000,000  lb.  The  normal  surplus  is 
stated  as  around  400,000,000  to  500,000,- 
000  lb.  Production  figures  of  four  por- 
phyry coppers,  Utah  Copper,  Chino, 
Ray,  and  Nevada  Consolidated,  showed 
an  aggregate  increase  of  production  of 
665,230  lb.  in  December  over  November. 

Copper    Sheets — No   change  in  nom- 
inal price  of  29  %c.  per  lb.  set  early  in 
the  month.     Domestic  demand  picking 
up  somewhat.     Wire  22  %c.  per  lb. 
Tin 

On  Jan.  15  and  16  London  market 
was  erratic  due  to  speculative  influ- 
ences, and  the  price  fluctuated  widely, 
although  American  demand  was  almost 
lacking.  On  Jan.  16,  65-ton  lot  arrived 
from  Australia  and  on  Jan.  19,  1,090 
tons  arrived  from  Singapore.  Total  im- 
port.^ for  the  month  up  to  Jan.  19 
amounted  to  1,865  tons  at  Atlantic  and 
415  tons  at  Pacific  ports.  After  a  de- 
cline of  £11  sterling,  Singapore,  price 
was  £381  sterling,  c.i.f.  London.  On 
Jan.  19  there  was  another  sharp  ad- 
vance in  the  London  market,  standard 
grades  going  up  £8  for  spot  and  £17  17s. 
6d.  for  futures. 

Our  quotations  are  for  99  per  cent 
pure  tin,  a  custom  which  was  estab- 
lished during  the  war,  when  the  pure 
brands  were  not  available  for  import. 
With  the  termination  of  the  war,  how- 
ever, more  of  these  brands  than  of  the 
99  per  cent  tin  are  imported.  During 
1918  out  of  about  58,000  tons  of  tin 
which  was  imported  into  the  United 
States,  about  45,000  tons  was  Straits, 
Banca,  and  Billiton  tin,  these  being  the 
so-called  statistical  brands  leaving  only 
13,000  tons  of  99  per  cent  tin.  We  shall 
therefore  soon  resume  in  our  tables  the 
quotations  of  Straits  tins  as  well  as  99 
per  cent. 

Lead 

There  has  been  a  steady  demand  for 
lead,  one  of  the  principal  producers  re- 
porting sales  amounting  to  several  thou- 
sand tons.     Prices  ranged  in  the  main 


296 


Engineering   and  Mining   Journal 


Vol.  109,  No.  4 


from  8.50(3)8.60c.  X<  v.  York  basis,  but 
in  the  early  part  of  the  week  the  price 
was  as  high  as  8%c.  The  largest  pro- 
ducers, the  American  Smelting  &  Re- 
fining Co.,  advanced  its  official  price  on 
Jan.  15  from  8%  to  8%c.  New  York 
and  from  8  to  8%c  St.  Louis.  There 
was  reported  to  be  a  good  demand  at 
8%c.  for  future  delivery  in  March  and 
April.  Small  lot.s  for  nearby  delivery 
are  reported  sold  as  high  as  9c.  but 
these  were  not  sufficient  in  volume  to 
affect  the  general  average  on  which  we 
quote,  and  which  is  based  on  tonnages. 
The  low  differentials  between  St.  Louis 
and  New  York  evidenced  in  our  quota- 
tions was  due  to  the  fact  that  several 
of  the  St.  Louis  sellers  are  bullish  and 
are  holding  lead,  so  that  in  some  cases 
the  metal  has  actually  been  sold  at  the 
same  figure  in  St.  Louis  and  New  York. 
Metal  is  reported  very  scarce  and  most 
of  the  available  supply  is  concentrated 
around  St.  Louis. 

In  our  market  report  of  Dec.  3,  issued 
Dec.  6,  on  page  885,  the  London  quota- 
tion for  lead  on  Dec.  3  was  reported  as 
£37%  sterling,  which  was  in  error.  The 
correct  quotation  was  £39%  sterling  for 
both  spot  and  three  months. 

In  our  market  report  of  Jan.  7,  issued 
Jan.  10,  page  103,  the  London  quota- 
tions for  lead  on  Jan.  6  were  reported 
as  £47%  for  spot,  and  £48%  for  three 
months,  which  were  in  error.  The  cor- 
rect quotations  were  £47*4  for  spot  and 
£48%  for  three  months. 
Zinc 

The  zinc  market  has  been  very  easy 
and  inclined  to  sag,  and  there  has  been 
hardly  any  business.  Zinc  at  East  St. 
Louis  has  been  freely  offered  at  9.15c. 
and  did  not  go  higher  in  large  lots  than 
9.30c.  Toward  the  latter  part  of  the 
week  it  sagged  with  the  London  market, 
and  all  business  was  done  at  9.15c.  and 
on  the  Jan.  21  sales  as  low  as  9c.  were 
reported.  The  market  was  variable,  sales 
being  made  at  the  highest  prices  quoted 
and  at  the  lowest  prices  quoted  on  the 
same  day,  due  to  the  influence  of  the 
speculative  decline  in  the  metal,  which 
in  turn  is  largely  due  to  the  fall  in  for- 
eign exchange.  On  this  account  also  the 
sales  for  future  deliveries  are  weak,  one 
sale  reported  having  been  made  at 
9.15c.  for  second  quarter.  The  better 
grades  can  be  had  at  almost  the  same 
price  as  Prime  Western,  which  we 
quote.  Some  business  in  high  grade 
zinc  was  reported  done  around  9V4  and 
9%c.  St.  Louis. 

Zinc   Sheets — On  Jan.   15,   the   price 
changed  from  $12  to  $12.50  per  hundred 
pounds,  less  8  per  cent  on  carload  lots. 
Slightly  higher  prices  for  export. 
Gold 

On  Jan.  15,  the  price  of  bar  gold  in 
London  was  110s.  8d.,  and  on  Jan.   16 


the  price  was  Ills,  and  3d.  per  fine  oz., 
as  compared  with  106s.  early  in  Decem- 
ber. As  the  British  standard  for  coin- 
age is  77s.  10  %d.,  recent  prices  repre- 
sent a   premium   of  over  40   per  cent. 

Silver — Market  has  shown  an  ad- 
vancing tendency.  Buyers  from  various 
quarters  have  taken  up  such  bullion  as 
has  been  offered.  Though  the  inquiry 
has  not  been  broad,  London  market  has 
advanced  to  meet  the  fall  of  sterling 
quotation  on  this  side,  sterling  having 
declined  about  eight  points  during  the 
last  week. 

Spot  supplies  of  silver  are  scarce  in 
New  York.  Recent  high  prices  have 
stimulated  production  but  current  out- 
put is  below  the  average  for  the  last 
ten  years.  Recently  silver  sold  in  San 
Francisco  as  high  as  $1.40  per  oz.  Buy- 
ing for  Chinese  consumption  continues. 
It  is  reported  that  a  large  short  interest 
which  has  been  built  up  in  London  for 
heavy  speculation  in  the  metal  has  de- 
veloped. 

Mexican  dollars  at  New  York:  Jan. 
15,  99%;  Jan.  16,  99%;  Jan.  17,  99y8; 
Jan.  19  and  20,  100%;  Jan.  21,  lOOVa. 

Palladium — Demand  very  quiet  at 
about  $130  per  oz. 

Aluminum — No  change  has  occurred 
in  the  aluminum  market.  Demand  is 
only  fair  and  price  S2Vz@S&c.  per  lb. 

Antimony — Spot  antimony  of  ordin- 
ary grades  is  bringing  10%@10%c.  per 
lb.,  with  special  grades  up  to  lie.  Fu- 
tures are  shaded  about  %c.  Demand 
continues  strong  and  supply  scarce. 
Last  week's  quotation  of  9%  to  9%c. 
was  in  error  and  should  have  read  10% 
to  10  Vic. 

Bismuth — Ptice  has  declined  15c.  per 
lb.  for  500-lb.  lots  to  $2.50.  Demand 
still  good,  however. 

Nickel — Ingot,  43c.;  spot,  43c.;  elec- 
troljiiic,  45c.,  unchanged. 

Quicksilver— $93  per  flask  of  75  lb., 
up  to  $95  for  very  small  lots.  Most  of 
the  small  sales  of  less  than  50  flasks. 
San  Francisco  telegraphs  $90  steady. 

Chrome  Ore — Lack  of  boats  is  hold- 
ing up  possible  foreign  shipments.  Ore 
from  India  running  about  50  per  cent 
is  offered  at  75c.  per  unit. 

Tungsten  Ore — Some  small  amounts 
of  Chinese  wolframite  being  sold  as  low 
as  $6  per  ton,  but  nominal  price  held 
at  $6.50;  no  high  grade  ores  being  sold. 

Nitrate — Demand  very  strong  and 
supply  scarce,  due  to  shoi-tage  of  ships. 
Quoted  at  $3.50  to  $4.35  per  cwt.  for 
carload  lots. 

Platinum,  Iridium,  Cadmium,  Molyb- 
denum Ore,  Pyrites,  Sulphur,  Feldspar, 
Fluorspar,  Graphite — Unchanged;  see 
our  market  report,  pp.  107. 


Zinc   and    Lead   Ore   Market 

Joplin,  Mo.,  .Ian.  17. — Zinc  blende,  per 
ton,  high,  $61.50;  basis  60  per  cent  zinc, 
premium,  $61;  Prime  Western,  $60@ 
$57.50;  fines  and  slimes,  $55@50;  cala- 
mine, basis  40  per  cent  zinc,  $35.  Aver- 
age settling  prices:  blende,  $52.79;  cala- 
mine, $36.25;  all  zinc  ores,  $52.12.  Lead, 
high,  $97.60;  basis  80  per  cent  lead, 
-t95@98:  average  settling  price  all 
grades  of  lead,  $93.91  per  ton. 

Shipments  the  week:  Blende,  11,166; 
calamine,  80;  lead,  1,445  tons.  Value  all 
ores  the  week,  $728,100. 

The  $60  basis  was  paid  by  four  or 
more  purchasing  agents;  others  circu- 
lated an  impression  that  this  was  an 
early  week  price  and  the  market  had 
dropped  to  $57.50  at  the  week  end.  Only 
a  small  tonnage,  if  any,  was  purchased 
on  the  latter  figure  in  Prime  Western 
grades.  Several  buyers  besides  those 
representing  sheet  metal  producers  were 
in  the  market  for  premium  ore  and  they 
paid  the  premium  price  of  $61.  The 
$57.50  quotation  is  given  only  because 
a  claim  was  made  that  ore  was  bought 
on  this  basis. 

Unconfirmed  rumor  gave  a  $100  basis 
for  lead.  It  is  possible  this  was  paid 
but  it  could  not  be  verified. 

Platteville,  Wis.,  Jan.  17.— Blende, 
basis  60  per  cent  zinc,  $60  base  for 
Prime  Western  grade.  No  sales  of  pre- 
mium grade  reported.  Lead  ore,  basis 
80  per  cent  lead,  $99(5)100  per  ton. 
Shipments  for  the  week  are  1,738  tons 
blende,  90  tons  calamine,  and  292  tons 
load  ore.  For  three  weeks  of  year  the 
totals  are:  Blende,  5,021;  calamine,  360; 
lead,  537  tons.  During  the  week  2,520 
tons  blende  were  shipped  to  separating 
plants. 

Iron  Trade  Review 
Pittsburgh,  Jan.  20,  1920 

Pig  Iron — Bessemer,  $37@38;  basic, 
$36;  foundry,  $38@40;  f.o.b.  Valley  fur- 
naces, freight  to  Pittsburgh  being  $1.40. 

Steel— Billets,  $38.50@45;  slabs,  $41 
(»45;  sheet  bars,  $42@55;  rods,  $52@ 
66. 

Coke  —  Connells\'ille  furnace,  $6; 
foundry,  $7  per  net  ton  at  ovens. 

Ferromanganese — Domestic  produc- 
ers appear  to  be  fairly  well  sold  up  for 
first  half  and  there  is  occasional  sec- 
ond half  business  being  done,  quota- 
tions ranging  from  $140  to  $150  de- 
livered; 76  to  80  per  cent  English 
is  quoted  at  about  $140  ci.f.  Speige- 
leisen  remains  quoted  at  $45  furnace  for 
spot  and  up  to  $50  for  futures. 

Ferrosilicon — Electrolytic  is  quiet  at 
about  $80  delivered  Pittsburgh,  Valleys, 
and  Cleveland  for  50  per  cent,  and  $140 
for  75  per  cent.  Bessemer  ferrosilicon 
's  $59.50  for  10  per  cent,  $62.80  for  11 
per  cent  and  $66.10  for  12  per  cent  f.o.b. 
Jackson,  Ohio. 
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Current  Prices — Materials  and  Supplies 


IRON  AND  STEEL 


pHEETS — Quotations  are  in  cents  per  pound  in  various  cities  from  warehouee 
also  the  base  quotations  from  mill: 
Large 


Blue  Annealed 
No.  10 
No.  12 


Nlill  Lots  St.             Chi- 

Pittsburgh  Louis           cago 

3.55-4,00  4.64           4,82 

3,60  4,69           4.67 

14 3.75-4,20  4  74            4  92 

/    Black: 

Nos.  18  and  20...           4   15  5  24           5  80 

,Nos.  22and24...      4.20-471  5.29           585 

No.  26 4.25-4.75  5  34           5.90 

(No.  28 4.35-4.85  5.67           6  00 

Galvanized: 

No.  10 4.70  5.79           5  97 

o.  12 4.80  5.89 

14 4.80  5  89 

Nos.  18  and  20...            5.  10  6.  19 

Nos.  22  and  24...      5.25-5,75  6,34 

asio.  26 5  40-5.90  6,49 

No.  28 5  70-6.20  7.04 


?' 


n! 


San  -—New  York— ' 

Fran-           Cur-  (,)ne 

Cisco           rent  Yr.  Ago 

5  80  $5.07-6.00  5.52 

5  75           5    17  5.57 
5.90           5  27  5  595 

6,75  6  80  7  80  6  295 

6  80  6  85-7  85  6  347 
6  95  6  90  7  90  6  395 
7,05  7,00  8  00  6  52 


07 
07 
37 
52 
95 
25 


7  30 

7,30 
7,60 
7  75 

7  90 

8  20 


00 


6  07 

6  92 
6,97 
7.27 
7.32 

7  47 
7.77 


STEEL  RAILS — The  following  quotations  are  per  grcss  ton  f.o.b.  Pittsburgh 
and  Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  I  CO  lb.  is 
charged  extra: 

. Pittsburgh 

Current         One 

Year  Ago 

Standard  bessemer  rails $45,  CO 

Standard  openhearth  rails 47  ,  00 

Lightrails,    StolOlb 2,58J= 

Light  rails.  12  to  1 4  lb 2,54* 

ILight  rails,  25  to  45  lb 2,45* 

*Pcr  1 00  lb. 


' Chicago  . 

Current  One 

Year  Ago 


$55,00 
57,00 
3. 13j* 
3  09* 
3.00* 


$45  00 
47,00 
2,585* 
2,54* 
2,45* 


$65   00 
67,00 
3, 135* 
3,09* 
3.00* 


TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb.  f.o.b.  Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

, Pittsburgh — — 

One  Year 


Current  Ago 
Standard  railroad  spikes, 

^  in.  and  larger $3,35  $3,70 

Track  bolts 4,35  4,90 

Standardsectionanglebars     2  75  3  25 


Chicago       St.  Louis 


San 
Fran- 
cisco 


$4.27 
5.17 
2  75 


$4.44 

Premium 

Premium 


$5  65 
6  65 
4  60 


—  New  Y'ork  — . 


STRUCTURAL    MATERIAL— The   following   are  the  base  prices  f.o.b.  mill, 

Pittsburgh,   together  with  the  quotations  per  ICO  lb.  fitni  warthcusis  at  the 

places  named: 

Mill 
Pitts- 
burgh 

Beams,  3  to  15  in $2.45 

Channels,  3  to  1 5  in 2,45 

Angles,  3  to  6  in,,  J  in.  thick 2.  45 

Tees,  3  in.  and  larger 2,45 

Plates 2,65 


Cur- 
rent 
$3,47 
3,47 
3,47 
3  47 
3  67 


I  Y'ear 

Ago 
$4,27 
4,27 
4  27 
4,27 
4  52 


St., 
Louis 
$3,54 
3  54 
3,54 
3,54 
3  54 


Chi- 
cago 
$3  47 
3  47 
3,47 
3,47 
3  67 


STEEL  SHEET  PILING— The  following  price  is  base  per  100  lb,  fob.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Y'ear  Ago 

$2.65  $2  55  $4-5 


RIVETS — The  following  quotations  are  per  ICO  lb.: 
STRUCTURAL 

-  Warehouse- 


Mill 
Pittsburgh 
i  in.  and  larger.. $4.  20 

J  in.  and  larger..  4.30 

Sand  H 4.45 

-J-  and  A 4,70 


. —  New  York  — - 

Cur-          One  Chi- 

rent     Y'ear  Ago         cago 

$5,00       $5,675  $4,72 

CONE  HEAD  BOILER 

5,10         5,75  4  82 

5,25         5  90  4  97 

5.60         6,25  5,32 


Lengthsshorter  than  1  in,  take  an  extra  of  50c. 
take  an  extra  of  25c. 


St. 
Louis 
$4.99 

5.09 
5  24 
5.49 


San 
Fran- 
cisco 
$6,  15 

6,25 
6  40 
6  75 


Dallas 
$7,50 

7  50 
7  50 
7,75 


Lengths  between  Iin.and2in. 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

New  York  and  St.  Louis 


Hercules  red  strand,  all  constructions 

Patent  flattened  strand  special  and  cast  steel 

Patent  flattened  strand  iron  rope 

Plow  steel  round  St  ra  nd  rope 

Special  steel  round  strand  rope 

Cast  steel  round  strand  rope 

Iron  strand  and  iron  tiller 

Galvanized  iron  rigging  and  guy  rcpe 

San  Francisco:  Galvanized,  less  5%,  bright,  less  25%. 

Chicago,  -i-5  on  galvanized,  30-2^  r  ff  en  bright. 

HORSE  AND  MULE  SHOES — Warehouse  prices  per  1 00  lb.  in  cities  named: 


20?, 

20% 

5% 

35% 

30% 

22J% 

5% 

+  12% 


Mill 
Pittsburgh 
Straight..    $5.75 
Assorted.      5,85 


Cin- 
cinnati 
$7.50 
7.50 


Chicago 

$6   50 

6.50-7   00 


St.  Louis 

$7  00 

7.25 


Denver 

$8   15 

8  40 


Birm- 
ingham 
$7.00 
7  25 


BAR  IRON  AND  STEEL — Per  1 00  lb.  to  large  buvers  at  mill,  Pittsburgh : 

Iron  bars $3   00  Steel  bars ,    $2,  50 


COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 

New  Y'ork         Cincinnati     Birmingham     St.  Louis     Denver 

$0.12         '       $0.16S  $0.18  $0.19  $.18J 


Chicago 
$0.I4J 


DRILL  STEEL — Warehouse  price  per  pound: 

New  York  St.  Louis 

Solid    14c.  13c. 

Hollow 1 7c.  


Birmingham 
15c, 


Denver 
15c. 
22c. 


STEEL  AND  IRON  PIPE— The  following  discounts  are  for  carload  lots  f.o.b. 
Pittsburgh,  basing  cars  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.  M.  Byer's 
for  iron,  both  dated  Mar.  21,  1919. 

BUTT  WELD 


Inches 

:  to  3 


2 

2§  to  6..  .  . 
7to  12,.,. 
13and  14. 
15 


i,  land?.. 

i 

i  to  U 

2to  3 


Steel 

Black 

Galvanized 

■r   Cent 

Per  Cent. 

575 

44 

50i 

35 

535 

41 

505 

37 

41 

385 

Iron 

Black 

Per  Cent. 

30 


Inches 
f  to  U... 
LAP  WELD 

H 245 

U 315 

2 325 

2Jto6 345 

7  to  12 315 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

465  29  i,  J  and  J...  28J 

51i        39         i 335 

555        43         J  to  15 395 

565  44 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 

2 485  37  U 255  105 

25  to  4 515  40  15 315  175 

45  to  6 505  39  2 335  205 

7  to  8 465  33  25  to  4 355  235 

9to  12 415  28  45  to6 345  225 

7  to  8 265  145 

9to  12 215  9i 

From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 
pipe: 


Galvanized 

Per  Cent. 

235 

95 
175 
185 
215 
185 

115 
205 
245 


New  York 

I  to  3  in.  butt  welded 47% 

3^  to  6  in.  lap  welded 42% 


New  York 

J  to  3  in.  butt  welded 31% 

3i  to  6  in.  lap  welded 27% 

Malleable  fittingrs.  Class  B  and  C,  from  New  York  stock  sell  at  list  plus  1 2i%. 
Cast  iron,  standard  sizes,  10-5%. 


Black 
Cleveland 

A7  1  c 
'•jj  /C 

Galvanized 
Cleveland 

34J% 

30i% 


Chicago 

575% 
535% 


Chicago 
44% 
41% 


NUTS— From  warehouse  at  the  places  named,  on  fair-sized  orders,  the  follow- 
ing amount  is  deducted  from  list: 

New  York                  Cleveland  Chicago 

Current        One        Current      One  Current      One 

Year  Ago                   Year  Ago  Year  Ago 

Hot  pressed  square List        $0  80          $1.00        $1    25  $1  ,45     $0,98 

Hot  pressed  hexagon...      List          0   80            t    00          I    05  1.45        0   78 

Cold  punched  square...      List           2   50             1. 00            .75  1.05        1    30 

Cold  punched  hexagon.     List          2.50            1.00            .73  1.05        1.30     . 
Semi-finished  nuts  sell  at  the  following  discounts  from  list  price: 

Current  One  Year  Ago 

New  York 70-5%  50-10% 

Chicago 50%  50% 

Cleveland 60-10%  50-10% 

MACHINE  BOLTS — Warehouse  discounts  in  the  following  cities: 

New  York     Cleveland  Chicago 

i  bv  4  in.  and  smaller 30%  50%  35-5% 

Larger  and  longer  up  to  I  in.  by  30  in 20%  40%  25-5% 

WASHERS— From  warehouses  at  the  places  named  the  following  amount  is 
deducted  from  list  price: 

For  wrought-iron  washers: 
NewYork $1.50  Cleveland $3.75  Chicago $3.00 

For  cast-iron  washers  the  base  price  per  1 00  lb.  is  as  follows: 
NewYork $7  00  Cleveland   .  ..      $3  75  Chicago $4.25 

CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS — Prices  per  ton  f.o.b.  New  York  and  Chicago: 

Less  Than 
Carload  Lots  Carload  Lots 

N.  Y.         Chicago  N.  Y.         Chicago 

Tar  felt  (14  lb.  per  square  of  100 

sq.ft.) $70  00         $70  00  $7100         $71.00 

Tar  pitch  (in  400-lb.  bbl.) 21   00  1800  22.00  19.00 

Asphalt  pitch  (in  barrels) 34,00  34,00  37,50  37.50 

Asphaltfclt 68,00  48,00  72.50  72.50 

PREPARED  ROOFINGS — Standard  grade  rubbered  surface,  complete  with 
nails  and  cement,  costs  per  square  as  follows  in  New  Y'ork,  St.  Louis,  Chicago  and 
San  Francisco: 

1-Ply  2-Ply  3-Ply 

c.l.  l.cl.  c.l.  l.cl.  c.l.  l.cl. 

No.  1  grade $1.50       $1.75         $1.90       $2,15         $2.30       $2.55 

No.2grade 1.35  1.60  1    70         1.95  2.05         2.30 

Asbestos  asphalt-saturated  felt  ( 1 4  lb.  per  square)  costs  $  1 .56  per  ton. 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  1 08  sq.ft.  costs  $2.25  perroll  in 
carrload  lots  and  $2.50  for  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $6.00  per  square  in  carloads,  $6.25  in 
smaller  quantities,  in  Philadelphia. 
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HOLLOW  TILE—  „     , ,       , 

4x12x12  exl2il2 

Rt.Paul $0,087  $0,158 

Seattle 09  .175 

LosAn.t:ele8 -082  .154 

New  Orleans -'^2   -  ,, 

Cineinnati 08705  .1523 

Birniint'liam 072  .135 

St.  Louis 08 ■  13 

LUMBER — Price  per  M  in  carload  lots: 


I2x  I2x  12 

$0,248 

.30 

.236 

.325 

'  .2416 


-8  X  8-In,  X  20-Ft.  and  I'nder- 


Boston $60.00 

Kansas  City 53.00 

Seattle 

NewOrlcans 45.00 

St.  Paul 61.00 

Atlanta 62.50 

Baltimore 48.00 

Cincinnati 50.00 

Montreal 60.00 

Los  .\ngeles* 

Denver 


Fir 

$55  50 

51.50 

31.00 


Hentlork 

$52  00 

51.50 


Spruce 

$55.00 

51.50 


12  X  12-In. 
20  Ft.  and  Under 


P. 

$63.00 

64.00 


58.00 
64.50 


58.00 
65.00 


58  00 
76.00 


50.00         47.00 
65.00         65.00 

50,00         

40.00  

I  In.  Rough,  10  In.  X  16  Ft 

and  Under 

F: 


60.00 


48.00 
70.00 
79.50 
60.00 
53.00 
73.00 


Fir 


$51    50 
31.00 


70.00 
82  00 


Hemlock 

$52.00 

89.75 


2  In.  T. 
10  In.  1 

P. 

$55.00 

104.75 


49.00 


47.00 
65.00 


43  00 


55.25 
65.00 
77.50 
38-42,00 
50,00 
66.00 


53.00 
73.00 
51  ,00 
40  00 
and  Gr. 
16  Ft. 
Fir 
$55.00 
92  75 
36  00 


Boston $50.00  $52.00 

KansasCity 98.50  89.75 

Seattle 33.00 

NewOrleans 54.00  

St.  Paul 60  00  54.00 

Atlanta 85.00  90.00 

Baltimore  (box) 40-42  00  

Cineinnaii 50.00  48.00 

Montreal 65.00  65.00 

Los  Angeles* 49.00 

Denver 43  00 

*  Base  price,  2  x  45,  is  $45,  Los  Angeles. 

T.  Montreal — Up  to  32  ft.,  over  which,  $3  per  M.  increase  up  to  36  ft. 

Detroit — 2x4x16  Y.P.  is  $48.  For  other  sizes,  add  freight  to  Chicago  quota- 
tions. 


63  00 
87  50 


50.00 
66.00 


42  00 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Mill                 St.  San 

Pittsburgh         Louis             Dallas             Chicago  Francisco 

Wire $4  50             $3  90             $5.90             Nostock  $5  50 

Cut 5.85              6.40            Nostock  6.90 

PORTLAND  CEMENT — These  prices  are  for  barrels  in  carload  lots,  without 

bags. 

One  Year  Ago 
Current  One  Month  Ago         With  Bags 

New  York  (delivered) $2.80  $2.80  $4,00 

Jersey  City  (delivered) 2,47  2 ,  47  3  64 

Boston 2  42  2.42  3  67 

Chicago 2,00  2.00  3,05 

Pittsburgh 2  05  2.05  3    15 

Cleveland 2  32  2.32  3.32 

Denver 3.12  3.12  3.67 

NOTE — Charge  for  bags  is  generally  1 5c.  each,  60c.  perbbl. 


LIME — Warehouse  prices: 


. —  H.vdrated  per  Ton  — ■ 


2  70* 
2  75 
2  80t 
1.60 


Finished  Common 

NewYork $17  50  $14  50               $2  90* 

KansasCity 25.50  21   00                 2  30 

Chicago 18.00  17  50                  1.80 

St. Louis 22.00  18.00  

Boston 22.00  18.25 

Dallas 30.00  

SanFrancisco 30  00  

St.  Paul 23.00  20  00 

New  Orleans 1750  

Atlanta 1.90  (bbl.)         1.80 

Denver 26 .  25  

NOTE— Refund  of  $0. 1 0  per  barrel. 

*  300-lb.  b-trrels.       t  180-lb.  barrels. 

LINSEED  OIL— These  prices  are  per  gallon: 

. New  York  * 

Current      Year  Ago 

Raw  per  barrel  (5  bbl.  lots) $1   80  $1.59 

5-EaI.cans 2  00  1.84 


^Lump  per  200-Ib.  Barrel- 
Finished  Common 


$2  65* 


1.50 
2  20 
1.95 
2  50 


. Chicago 

Current      Year  Ago 

$1   98  $1   90 

2  23  2  00 


WHITE  AND  RED  LEADS— 500-lb.  lots  sell  as  follows  in  cents  per  pound: 


Current 


Red 


One  Year  Ago 


Dry  In  Oil 

lOO-lb.keg 14,50  15  50 

25-and  50-lb.  kegs..    14.75  15  75 

I2i-lb.keg 15.00  16  00 

5-lb.cans 16.00  17.50 

I-lb.cans 17  00  1850 


Drv 
14,00 
14,25 
14.50 


In  Oil 
15  50 
15,75 
16.00 


-White- 
Current    I  Yr.  -Ago 
Drv  and    Dry  and 
In  Oil         In  Oil 


14  50 

14  75 

15  00 

16  50 

17  50 


14  00 

14  25 

14  50 

16  00 

17  00 


MINING  AND  MILLING  SUPPLIES 

HOSE—  FIRE  50-Ft.  Lengths 

Underwriters'  2|  in $0,75  per  ft. 

Common,  2J-in .40 

AIR 
First  Grade        Second    Grade      Third  Grade 

1-in.perft $0.50  $0.33  $0.22 

STEAM— DISCOUNTS  FROM  LIST 
First  grade 30%  Second  grade. .. .    40%  Third  grade 45% 

LEATHER  BELTING — Present  discounts  from  list  in  the  following  cities  are  as 
follows: 

Medium   Grade  Heavy  Grade 

NcwYork 25%  20% 

St.  Louis 40%  35% 

Chicago 45%  40% 

Birmingham 35%  30% 

Denver 35-5%  30% 

Cincinnati 30-5-2j% 40-2)% 

RAWHIDE  LACING— 30%  o£f  for  out;  $0.76  per  sq.ft.  for  side  lacing. 


MANILA  ROPE— For  rope  smaller  than  |-in.  the  price  is  )  to  $0.02  extra 
while  for  quantities  amountitig  to  less  than  600  ft.  there  is  an  extra  charge  of 
${).0I.  The  number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  t-in., 
8ft..  J-in.,  6:  i-in,  4J;  l-in  .  Ij-in  ,  2  ft.  10  in.:  l}-in.,  2  ft.  4  in.  Following  ia 
price  per  pound  for  2  in.  and  larger,  io  1 200-f  t.  coils: 


B<>.ston 

New  York 

Cincinnati.  ... 

Chicago 

St.  Paul 

San  Francisco. 


$0,275 
.26 
.275 
.261 
.26 
.24 


Denve 
Kansas  City. 
New  Orleans. 

.Seattle, 

St.  Louis 

Atlanta 


■11' 


PACKING — Prices  per  pound: 

Rubber  and  (luck  for  low-pressure  steam $1,00 

Asbestos  for  high-pressure  steam 1.70 

Duck  and  rubber  tor  piston  packing 1 .  00 

Flax,  regular   1 .  20 

Flax,  waterproofed 1 .70 

Compressea  asbestos  sheet .90 

Wire  insertion  asbestos  sheet 1 .  50 

Rubber  sheet 50 

Rubber  sheet,  wire  insertion .70 

Rubber  sheet,  duck  insertion .50 

Rubber  sheet,  cJoth  insertion .  .  .  _. .30 

,\sbestos  packing,  twisted  or  braided  tnd  graphited,  for  valve  stems  and 

stuffing  boxes 1 .  30 

Asbestos  wick,  j-  and  l-lb.  balls .  85 

REFR.\CTORIES— Following  prices  are  f.o.b.  works; 
Chrome  brick net  ton  $90-$100 


Chrome  cement net  ton 

Clay  brick,  1st  quality  fireclay 1000 

Clay  brick,  2nd  quality 1000 

Magnesite,  dead  burned net  ton 

Magnesite  brick,  9x41x2J  in net  ton 

Silica  brick 1000 


Standard  size  fire  brick,  9x4Jx2i  in 
1000. 

St.  Louis-Fire  clay,  $30  to  $40. 

Birmingham — Fire  elav,  $41-$44;    silica,  $46.50-$54.50 
chrome.  $80  to  $90. 
Chicago — Second  quality,  $25  per  ton. 
Denver — Silica  is  $35  per  1000.  ^^ 


at  Chester,  Penn. 
45-50       at  Chester,  Penn. 
36-45       at  Clearfield,  Penn. 
30-35       at  Clearfield,  Penn. 
32-50       at  Chester,  Penn. 
80-90       at  Chester,  Penn. 
41-45       at  Mt.  Union,  Penn. 
The  second  quality  is  $4  to  $5  cheaper  per 


magnesite,  $80-$85: 


RAILWAY  TIES- 


~For  fair  size  orders,  the  following  pric*  s  per  tie  hold: 

7  In.  X  9  In.  6  In.  x  8  In. 


Material                                       bv  8  Ft.  6  In.  by  8  Ft. 

Chicago— Plain $1   48  $1.33 

SanFrancisco — Douglas  fir,  green 1.51  1.14 

San  Francisco — Douglas  fir,  creosoted 3,23       _  2.28 

Prices  per  tie  a1  Missouri  mills;  St.  Louis  prices  about  25c. higher: 


Untreated  A  Grade  White  Oak 
6x8x8 

-No.  I 

No.  2 

No.  3 

No.  4 

7x9x8  white  oak 

7x9x8  red  oak.  No.  4, 


$0  70 

,80 

.90 

,98 

1    05 

80 


Untreated  A  Grade  Red  Oak 
6x8x8 

No.  1 $0  55 

No.  2 65 

No. 3 75 

No.  5 87 


FLOTATION  OILS- 


-Prices  of  oils  for  flotation,  in  cents  per  gal.  in  bbis 

-  Chicago - 


New  York 
Pure  steam-distilled  pine  oil,  sp.gr. 

0.925-0.94 $1.  10 

Pure  destructively  distilled  pine  oil ..  .  96 

Pinetaroil. sp.gr.  1,02-1.035 45 

Crude  turpentine .85 

Hardwood  creosote,  sp.gr.  0.96-0.99*         .30 

*F.o.b.  Cadillac.  Mich. 


In  Bbl.       Carloads 


$1 


05 
95 
36 
68 


$1   00 

.90 

.34 

1.68 


Denver 

$0  85 
.85 

.55-60 
.30 

.25-30 


COTTON  WASTE — The  following  prices  are  in  cents  per  pound: 

. r—  New  York  • • 

Current      One  Year  Ago  Cleveland  Chicago 

White 13  00  II   00-13  00       1400  llOOtoHOO 

Colored  mixed 9,00tol200    8,50-12,00        1 1   00  9  50  to  12  00 


WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

Cleveland 

Chicago    ^ 


I3jil3} 

$52  00 

4;   00 


I3ixl3i 

$58  00 

43  50 


EXPLOSIVES— Price 

per  pound  of  dynamite  in  small  lot 

s  and  price  per  25  lb. 

keg  for  black  powder: 

Low  Freezing 
20% 

Black 

40% 
$0.27 

60"';, 

80% 

Powder 

New  York 

$0  295 

$2  20 

Boston 

.     $0.2225 

.2425 

2675 

$0  3100 

2.20 

KansasCity 

.185 

.2275 

.2525 

.29 

2  25 

.2375* 
.1675 

.2275 
.1925 

.2475 
.2125 

:2775 

Seattle 

2   10 

Chicago 

.1825 

.2075 

.25 

.2925 

2.15 

Rt.Paul 

185 

.2275 

.2525 

2  25 

St.  Louis 

.185 

.2275 

.2325 

.2950 

1.80 

.1725 
.189 

.215 

240 
.288 

.2825 
.342 

2  25 

Dallas 

2  75 

.25 
.22 
.19 
.1825 

.30 
.245 
.23} 
.2075 

.35 
.265 
.28! 
2275 

'    !36" 

3  00 

2  55 

2  35 

Cincinnati 

2.10 

Montreal 

.28 

.31 

.34 

.38 

3  90 

*  For  50'!?,. 

CHEMICALS 

SODIUM  CYANIDE— New  York  price  is  31c.  per  lb.;   Denver,  37c.;  Chicago. 

31ic.;St.  Louis,  31c. 

SODIUM  SULPHIDE— .New  York  price  per  pound  is  5c.  for  concentrated 
3c.  for  crystals.  Denver  price  is  7ic.  for  crystals.  Chicago.  5c.  for  concentrated 
3c.  for  crystals.    Concentrateil  comes  in  500-lb.  drums;  crystiilpin  440-lb.  bbl.      » 

ZINC  DUST— For  350  mesh  the  New  York  price  is  lie.  perlb.;  Chicago,I2c.; 
Denver,  22c.;  St.  Louis,  15c. 

ALUMINUM  DUST— Chicago  price  is  $  1 . 1 0  per  lb. 

MINERS'  LAMP  CARBIDE— Prices  net  f.o.b.  cars  at  warehouse  points.: 

Union  Cameo  Union 

100-Lb.  Drums     100-Lb  Drums  25-l.b. 

Per  Ton  Per  Ton  Per  Ton 

East   of   the    Mississippi,    North   of  ..    ., 

Chattanooga $106  00  $'0100  $     52 

Southeastern  portion  U.  S.  A 115   50  110  50  1   63 

Texas  (except  El  Paso) 12400  11900  I   74 

ElPaso.Texas 126  00  121    00  I   77 

Dcnver.Colo 124.00  119.00  I   74 

WestCoBst 129.00  124.00  1.81 
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The  Panacea 

The  world  outlook  for  1920  is  like  that  over  a  tossing  and  tempest-ridden  sea.  All  the  vicis- 
situdes and  evils  that  mankind  suffer  under  threaten  us — various  forms  of  unrest,  revolution, 
war  and  famine.     "The  world  is  out  of  joint,"  as  Hamlet  said. 

What  is  the  deep-lying  root  of  the  present  and  recent  evils  which  scourge  mankind?  What  is 
the  remedy?     Many  can  point  to  the  disease  in  its  various  forms — who  can  cure  it? 

Many  thinkers  say  the  remedy  is  religion.  That  is  getting  close,  but  religion  is  a  hroad  con- 
ception.    Some  religions  help;  others  hinder. 

The  Golden  Rule  has  often  been  submitted  as  a  panacea.  It  is  excellent;  but  it  requires  a 
greater  power  of  self-analysis  and  judgment  than  most  men  possess.  It  is  a  rule  that  has 
to  be  evolved  anew  for  every  act;  and  we  have  not  time. 

Here  are  two  plain  rules  which  are  simple  to  remember  and  apply: 

1.  Give  more  work  or  service  than  you  receive  compensation  for.  By  earning  more  than 
you  are  paid  for,  the  employer  becomes  your  moral  debtor,  and  you  are  put  in  a  superior 
position. 

2.  Lend  a  hand  to  those  just  beneath  you  in  opportunity  or  station. 

No  matter  how  high  you  are,  there  are  some  above  you,  and  to  whom  you  are  responsible. 

No  matter  how  low  you  are,  there  are  some  lower.  Make  those  above  you  your  debtors  by 
giving  them  more  than  they  exact;  make  those  below  your  debtors  by  your  uplifting  hand. 

Both  can  repay  or  be  grateful,  or  not,  as  they  please.     That  is  not  your  business. 

The  application  of  these  two  rules,  according  to  our  prescription,  is  warranted  to  be  a  pan- 
acea for  the  sick  world. 


The  Economist  and  the  Gold-Mining  Problem 

IN  FORMER  EDITORIALS  on  the  gold-mining 
problem  we  pointed  out  that  any  basic  com- 
modity, such  as  wheat,  could  be  yoked  with  gold  to 
give  a  larger  volume  of  real  standard  exchange  com- 
modities as  a  substantial  basis  for  currency  and 
business,  but  suggested  silver  for  this  role  in  prefer- 
ence to  any  other  commodity.  We  called  attention 
to  the  fact  that  the  amount  of  gold  in  proportion 
to  the  amount  of  currency  and  credits  had  become 
so  small  that  it  had  been  lost  sight  of,  with  the  re- 
sult that  gold  was  demonetized,  and  no  substitute 
provided.  In  a  subsequent  editorial  on  the  silver 
problem  we  pointed  out  that  the  pegging  of  the  min- 
imum price  of  wheat  at  $2.25  made  wheat  a  standard 


commodity  of  exchange  which  determined  the  mini- 
mum prices;  and  control  by  the  gold  standard  had 
been  lost. 

Since  we  wrote  these  editorials  Dr.  Harvey  W. 
Wiley  has  advocated  the  use  of  wheat  as  a  legalized 
standard  of  exchange.  In  an  article  in  "The  Analist" 
of  Dec.  15,  also.  Dr.  R.  Estcourt  made  the  same  sug- 
gestion. As  a  preliminary,  the  writer  takes  occasion 
to  point  out  that  gold  has  been  demonetized.  "It  is 
not  yet  generally  realized,"  he  observes,  "that  a  gold 
standard  has  become  a  figure  of  speech  to  indicate 
value."  "A  yard  of  French  silk,"  he  saj^s,  "prior  to 
the  war,  would  buy  two  bushels  of  wheat.  Today, 
in  terms  of  money,  we  call  wheat  at  three  times  its 
pre-war  price,  and  silk  at  one-third  of  its  fonner 
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valuation.  The  result  is  the  ridiculous  position  of 
asking  the  French  people  to  sell  us  five  yards  of  silk 
for  a  bushel  of  wheat.  A  yard  of  silk  today  is  worth 
at  least  a  bushel  of  wheat  in  terms  of  produce  ex- 
change, but  trade  is  at  a  standstill — except  for  what 
can  be  secured  by  lending  money  to  our  customers — 
because  they  persist  in  ti-anslating  goods  into  money 
values  that  have  no  relations  to  commodities,  but 
result  from  over-issues  of  paper  currency." 

He  then  proceeds  to  suggest  the  use  of  wheat  as 
a  standard,  with  a  dollar-wheat  currency  based  on 
this  commodity,  of  which  the  fixed  price  would  be 
a  dollar  a  bushel.  Speaking  particularly  of  Russia, 
he  observes:  "Tomorrow  ten  rubles  may  be  de- 
manded for  goods  that  today  were  procurable  with 
five,  but  a  dollai'-wheat  note  would  be  exchangeable 
for  a  bushel  of  wheat  today  or  any  day,  and  a  bushel 
of  wheat  can  be  consumed  or  exchanged  with  cer- 
tainty for  full  value  of  commodities." 

Doubtless  the  putting  of  wheat  on  a  standard  ex- 
change commodity  basis  with  gold,  and  fixing  its 
price  at  a  dollar  a  bushel,  would  deflate  the  world's 
currency  very  rapidly,  and  would,  moreover,  bring 
down  the  cost  of  living  to  one-half  of  its  present 
figure  in  a  short  time. 

One  factor,  however,  Dr.  Wiley  and  Dr.  Escoui-t 
must  not  overlook — the  inveterate  dishonesty  of 
governments  and  government-protected  bankers. 
Specifically,  we  mean  this:  if  for  each  wheat  dollar 
there  existed  a  bushel  of  wheat,  sound  business 
would  be  speedily  established;  but  as  paper  dollars 
would  for  convenience  be  needed  in  actual  currency, 
it  would  not  be  long  before  the  governments  and 
bankers  would  issue  two  paper  wheat  dollars  for 
each  bushel  of  wheat,  and  so  on,  until  the  wheat  cur- 
rency would  be  debased,  and  economists  soaked  in 
the  theory  of  finance  would  argue  that,  after  all, 
wheat  was  only  a  symbol,  as  a  basis  for  the  cur- 
rency, and  that,  with  elevators  filled  with  wheat  in 
various  sections  of  the  country,  currency  represent- 
ing twenty  times  the  actual  stored  quantity  of  wheat 
in  the  "wheat  reserve"  could  be  issued;  and  the 
bankers  would,  as  usual,  decamp  with  the  larger 
part  of  the  goods,  leaving  the  public,  as  at  present, 
to  the  mercy  of  a  runaway  paper-currency  system. 
As  for  ourselves,  we  are  conservative,  and  prefer 
silver  to  wheat.  At  least,  let  us  try  a  safe  but  pro- 
gressive remedy  before  attempting  a  more  experi- 
mental one. 

The  fact  is  that  the  gold  standard  would  have 
kept  the  world  on  an  even  keel  if  the  governments 
and  bankers  had  not  hocus-pocused  it.  If  the  cur- 
rency dollars  of  every  kind  had  simply  represented 
an  equal  number  of  gold  dollars  held  in  reserve  in 
Washington,  for  the  sake  of  economy  as  to  wear  and 
convenience  in  handling,  and  a  large  part  of  the  gold 
dollars  had  remained  in  circulation,  we  should  not 
have  our  present  trouble  with  gold  mining,  high 
costs,  or  industrial  unrest.  As  the  exchangeable 
wealth  increased,  prices  would  tend  to  di'op,  so  that 
the  existing  gold  supply  would  still  remain  adequate. 
Now,  however,  that  the  divergence  between  the 
quantity  of  the  real  dollar  and  that  of  the  bogus 


dollar  has  become  so  great,  a  larger  supply  of  real 
dollars  would  help  greatly  in  the  cure,  and  for  that 
reason  the  monetization  of  silver  would  assist 
greatly,  provided  no  further  financial  tncks  were 
attempted. 

Mankind  are  simple;  they  are  fooled  with  words 
for  centuries — they  accept  stones  for  bread.  The 
word  dollar  is  a  corruption  of  the  German  thaler, 
or  Joachimsthaler,  originally  applied  to  a  silver  coin 
minted  "in  the  valley,"  or  in  that  of  Joachim,  in 
Bohemia.  It  was  real  money.  We  have  long  ago 
forgotten  what  real  money  was,  and  we  trust  the 
governments  and  the  banks,  which  have  hypnotized 
us  into  the  belief  that  a  scrap  of  paper  or  a  lump  of 
silver,  any  size,  was  a  dollar.  A  dollar  in  countries 
with  a  gold  standard  means  only  one  thing  and  noth- 
ing else:  one-twentieth  of  an  ounce  of  gold.  It  will 
clarify  our  thinking  and  make  sane  our  actions  in 
the  future  if  we  think  ounces  and  say  ounces  instead 
of  dollars,  if  we  are  to  be  on  a  gold  or  a  gold-silver 
standard;  and  if  the  suggestions  of  our  economists 
should  be  adopted,  and  we  should  go  on  a  wheat 
standard,  let  us  say,  and  let  us  think,  bushels  instead 
of  dollars.  Dollar  is  a  discredited  word  which  has 
been  so  demeaned  that  it  should  be  consigned  to  the 
scrap  heap. 


The  High  Cost  of  Mining 

NO  SUBJECT  is  of  more  fundamental  interest  to 
the  mining  industry  than  high  costs.  High 
prices  for  food,  clothing,  and  supplies  make  labor 
high ;  and  high  \ahoY  and  other  prices  make  mining 
expensive.  With  the  fixed  value  for  gold,  the  rising 
tide  of  costs  has  well  nigh  engulfed  the  gold-mining 
industry;  and  in  copper  mining,  with  costs  risen 
from  8c.  or  9c.  to  16c.  or  17c.,  and  copper  metal  very 
little  higher,  many  mines  cannot  operate,  and  those 
that  do  have  no  profit.  High  and  rising  costs  are  at 
the  bottom  of  most  of  the  "industrial  unrest"  in  this 
country,  and  are  the  cause  of  constant  strikes,  wage 
adjustments,  and  new  inequalities  in  our  social  or- 
ganization. Most  important  it  is,  then,  to  ascertain 
the  cause,  for  without  knowledge  of  it  there  will  be 
no  remedy. 

The  complaint  regarding  high  costs,  which  previ- 
ously had  been  confined  to  popular  discontent,  was 
brought  into  the  higher  atmosphere  of  the  Govern- 
ment notice  in  August  by  the  railway  workers,  who 
insisted  on  reduction  of  living  costs  or  increased 
wages.  A  vigorous  campaign  was  then  made  by  the 
Administration,  acting  in  accordance  with  a  message 
from  the  President.  This  campaign  was  based  on 
the  assumption  that  high  costs  were  due  to  "the 
trusts" — especially  the  Armour  meat  combination — 
and  prosecutions  of  the  Armour  company  and  other 
food-handling  entei-prises  followed.  Great  quantities 
of  Army  provisions  were  ordered  to  be  distributed 
to  the  public,  at  less  than  current  prices. 

For  days  after  the  opening  of  this  campaign  the 
newspapers  enthusiastically  followed  it,  watching 
for  prices  to  descend  to  pre-war  levels  under  the 
Administration's  attack;  but  as  it  became  evident 
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that  the  hurled  pebble  of  the  valiant  Attorney  Gen- 
eral had  no  effect  upon  the  high-tide  sea  of  prices, 
popular  enthusiasm  waned. 

It  would  be  unfair  to  the  Administration  to  be- 
lieve that  it  was  actually  so  ignorant  as  to  the  real 
cause  of  high  prices  as  it  pretended;  and  the  most 
charitable  view  is  that  the  hurrah  that  it  made  in 
attacking  the  packers  and  other  food  dealers,  and  in 
distributing  food  to  the  populace  (as  rulers  have 
done  from  time  immemorial  to  create  better  humor) , 
was  calculated  as  a  popular  political  move.  The  law 
of  supply  and  demand,  the  decreased  production,  the 
world-wide  shortage  of  food,  resulting  in  universal 
high  prices,  were  not  mentioned.  These  obvious 
facts,  however,  were  patent  to  everybody  else,  and 
were  preached  until  they  became  popularly  un- 
derstood; increased  production  became  a  popular 
slogan;  and  in  his  latest  message  the  President, 
though  still  calling  for  a  renewed  war  on  "the 
profiteers"  as  a  cure  for  high  prices,  mentions  also 
the  necessity  of  production. 

As  a  matter  of  fact,  the  campaign  of  the  Govern- 
ment is  piffling,  and  cannot  help  high  prices ;  it  only 
illustrates  how  far  behind  the  popular  intelligence 
our.  Governmental  intelligence  frequently  is,  and  the 
necessity  of  non-political  expert  advisers  to  the  Gov- 
ernment— of  engineering  advice,  in  short. 

There  are,  as  we  see  it,  five  chief  causes  for  high 
prices:  (1),  world  under-protection ;  (2),  world  in- 
flation of  currency;  (3),  the  pegging  of  wheat;  (4), 
increasing  proportion  of  non-producers;  (5),  un- 
checked middlemen's  profits. 

For  the  first  cause  we  need  offer  little  explanation. 
It  is  commonly  understood — outside  of  Washington. 
When  for  several  years  producers  are  drawn  from 
the  productive  industries,  and  devoted  to  non-pro- 
ductive and  destructive  military  pursuits,  a  great 
world  shortage  results,  and  such  a  shortage  is  now 
upon  us.  It  matters  not  that  our  own  supplies  are 
bounteous;  it  is  the  demand  of  the  world  for  food 
and  clothing  that  bids  up  the  price  of  American 
meats,  potatoes,  sugar,  cotton,  and  wool. 

As  to  the  second  cause,  we  have  treated  of  that  in 
our  editorials  on  the  gold  and  silver  problems.  It 
is  an  obvious  fact,  which  is  just  lately  coming  to 
be  generally  recognized,  that  our  currency  is  inflated, 
even  though  not  so  much  so  as  the  inflated  curren- 
cies of  Europe,  which  show  all  stages  up  to  bank- 
ruptcy; and  that  prices  rise  in  proportion  to  the 
inflation. 

Third,  the  pegging  of  wheat  at  a  minimum  of 
$2.25  per  bushel.  At  this  artificial  level  wheat  buoys 
up  all  other  prices ;  they  cannot  possibly  come  down, 
for  this  cause  alone.  It  is  artificially  high — Argen- 
tina and  Australia  can  and  do  sell  wheat  for  less.  It 
was  so  pegged  by  Hoover  to  insure  a  maximum  sup- 
ply of  wheat  against  a  threatened  world  shortage; 
but  when  other  prices  rise  to  near  the  same  level, 
as  they  have  done  and  inevitably  do,  the  situation  is 
artificial  and  mischievous,  and  the  props  should  come 
out  from  under. 

Fourth,  the  increasing  proportion  of  non-produc- 
ers.   This  change  in  life  in  this  country,  especially, 


had  been  going  on  for  years  before  the  war.  The 
farmers  were  drifting  into  the  city,  and  the  farms 
were  run  down,  rented,  or  abandoned.  By  the  law 
of  demand  and  supply,  prices  advanced  proportion- 
ately for  the  fundamental  farm-raised  necessaries  of 
life — food  and  clothing — and  these  controlled  all 
other  prices  and  wages. 

Fifth,  the  middlemen's  profits.  These  we  have 
always  had  with  us,  and  the  same  is  true  in  every 
country.  We  find  small  foundation  of  remedy  in  the 
popular  and  political  outcries  to  make  the  great  busi- 
ness combinations  the  "goat."  It.  is  our  impression 
that  these  combinations  usually  lower  prices  instead 
of  raising  them.  The  small  dealer  is  your  true 
pirate;  your  mammoth  combination  is  so  well  or- 
ganized that  it  can  get  all  the  profits  it  has  the  face 
or  dares  to  take,  on  a  much  smaller  margin.  The 
Standard  Oil  Company  reduced  greatly  the  price  of 
oil  to  the  consumer;  since  the  dissolution  of  Stan- 
dard Oil,  gasoline  has  advanced  markedly  under 
competition.  Before  the  formation  of  the  great 
smelting  combinations,  the  smelters'  levy  on  the 
miner's  ore  was  in  general  much  larger.  As  for  the 
packers'  combination,  we  are  inclined  to  accept  their 
advertising  propaganda  showing  a  very  small  margin 
of  profit  per  pound;  nor  have  we  observed  that  the 
Government  has  made  any  point  against  them  ex- 
cept the  immensity  of  their  business  control.  Judg- 
ing from  other  analogous  cases,  the  American  busi- 
ness man  now  expects  the  price  of  meat  to  rise.  We 
are  perplexed,  anyhow,  at  the  point  as  to  who  or 
what  is  a  "profiteer."  To  buy  low  and  sell  high  is 
a  time-honored  principle  of  business;  no  one  of  our 
thousands  of  opulent  citizens  who  throng  the  hotels 
of  New  York  but  has  done  it.  Their  name  is  legion. 
If  they  have  done  wrong — and  they  have  not 
dreamed  of  it,  and  nobody  has  told  them — it  is  a 
national  condition,  against  which  the  Attorney  Gen- 
eral, with  his  individual  prosecutions,  cuts  but  a 
foolish  figure. 

Are  there  remedies?    There  are: 

1.  For  world  under-production.  The  remedy  is 
what  is  now  being  preached — increased  production. 
P'or  this  we  must  first  assure  world  peace;  second, 
we  ourselves  must  lead,  instead  of  preaching  to  the 
other  fellow;  third,  we  must  find  an  incentive  for 
each  case.  The  development  of  this  theme  is 
obvious. 

2.  For  world  inflation  of  cui-rency — as  rapid  a 
return  to  real  money  as  possible.  The  banking  sys- 
tem, of  which  bankers  are  so  proud,  and  which  has 
lost  sight  of  a  real  standard  commodity  of  exchange, 
is  really  to  blame  for  most  of  our  industrial  um-est, 
for  fluctuating  costs,  strikes,  and  general  vertigo. 
Our  suggestion  has  been  the  creation  of  a  larger 
supply  of  standard  exchange  medium — as  there  is 
not  enough  gold — adding  to  it  silver.  We  suggested 
wheat  as  a  possibility,  but  preferred  silver.  Since 
the  expression  of  this  conviction,  we  note  that  Dr. 
Harvey  W.  Wiley,  in  a  speech,  advocates  wheat  as 
a  medium  of  exchange,  as  also  a  writer  in  "The 
Analist."  Wheat  could  do  the  trick — or  anything 
else  real.     Miners  of  gold,  silver,  and  other  metals 
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can  best  help  to  hving  about  solid  conditions  by 
pressing  home  to  the  Government  their  desire  to 
have  a  real  and  readily  exchangeable  commodity  be- 
hind their  paper,  and  to  get  rid  of  as  much  of  the 
paper  as  may  be,  as  soon  as  possible. 

3.  The  pegging  of  wheat — the  remedy  is  the  re- 
moval of  the  artificial  price  level. 

4.  The  increasing  proportion  of  non-producers. 
This  is  the  most  difficult  problem;  but  it  could  be 
attacked  thi-ough  special  graded  taxes  on  those  en- 
gaged in  non-productive  occupations. 

5.  The  unchecked  middlemen's  profits.  The  Gov- 
ernment should  work  out  a  system  of  distribution 
between  the  producer  and  the  consumer.  At  pres- 
ent there  is  no  system,  but  an  ever-increasing  swarm 
of  middlemen  squeeze  the  last  penny  out  of  the 
farmer  and  the  consumer  alike.  There  is  no  safety 
in  small  commission  men  and  stores  —  their  ex- 
penses are  higher,  their  methods  inefficient,  and 
their  associations  more  tyrannical  than  outright 
business  combinations.  The  political  rings  of  cities 
often  stand  in  with  them,  and  the  system  is  com- 
plete. There  are  plenty  of  business  men  who  could 
work  out  an  efficient  method  to  systematize  distribu- 
tion from  the  producer  to  the  consumer  and  reduce 
the  cost — which  is  a  large  part  of  the  first  cost — to 
a  minimum.  That  any  government,  municipal,  state, 
or  Federal,  does  not  touch  this  problem  is  an  evi- 
dence of  the  lack  of  real  efficiency  and  helpfulness. 

In  most  of  these  things  the  miner  and  the  smelter 
are  guiltless — and  helpless ;  except  as  they  can  point 
out  and  insist  on  the  remedy. 


At  Ilammonton,  the  two  receivers  which  exploded 
were  placed  between  two  wings  in  an  area  foi-med 
by  a  shop  building  which  connected  the  wings.  The 
receiver  heads  were  blown  into  the  buildings,  the  re- 
ceivers being  thrown  outward  beyond  the  space  be- 
tween the  two  wings.  Ordinarily,  receivers  are 
placed  in  positions  close  to  the  compressor,  as  was 
done  in  this  instance.  There  are  the  advantage  of 
compactness  of  installation  and  short  pipe  runs.  We 
raise  the  question  as  to  whether  it  would  not  be  an 
excellent  practice  to  place  the  receiver  at  a  much 
greater  distance  and  in  such  a  position  as  to  be 
away  from  buildings  and  from  places  where  work- 
men pass  or  congregate.  We  know  of  one  instance 
where  the  receiver  at  a  mine  is  placed  close  to  the 
shaft  collar,  and  are  confident  that  there  are  many 
similar  installations.  We  feel  that  there  would  be 
an  additional  element  of  safety  were  such  installa- 
tions changed  and  new  installations  designed  so  as 
to  l>e  safe  in  any  contingency,  i-are  though  it 
might  be. 


A  Safe  Position  for  Air  Receivers 

A  RECENT    compressed-air    receiver    explosion 
which  occurred  at  the  repair  plant  of  the  Yuba 
Consolidated  Goldfields  Co.,  at  Hammonton,  Cal.,  on 
Nov.  17,  makes  pertinent  the  questions  of  what  is  a 
safe  position  for  the  receiver  and,  in  existing  instal- 
lations, has  precaution  been  taken  to  isolate  the  re- 
ceiver in  such  a  position  as  to  cause  minimum  risk 
both  to  person  and  property.    The  explosion  in  ques- 
tion resulted  fatally  to  two  workmen  in  the  vicinity, 
seriously  injured  two  others,  and  was  responsible  for 
large  damage  to  the  plant.    The  cause  of  the  explo- 
sion has  not  as  yet  been  ascertained,  although  the 
pi-esumption  is  that  internal  combustion  was  respon- 
sible.   A  careful  examination,  we  are  told,  failed  to 
find  evidence  of  internal  combustion.    Whatever  the 
cause,  the  accident  should  bring  to  plant  superin- 
tendents and  engineers  the  need  of  careful  inspec- 
tion of  existing  installations.     A  receiver  explosion 
is  rare.    It  does  sometimes  occur.    At  the  bottom  is 
some  defect  in  installation  or  oversight  in  operation. 
In  in.specting  receivers,  assuming  that  they  have 
been  subjected  to  proper  strength  tests,  the  ade- 
quacy of  the  safety  valve  area  and  the  position  of 
these  valves  are  the  first  consideration.     The  next 
is  the  mechanical  condition  of  the  valves  and  the 
readiness  with  which  they  respond  to  an  increase 
in  pressure   over   the   allowable   working   pressure 
maintained  in  the  system.    Finally,  all  operating  de- 
tails should  be  rigidly  inspected. 


Keeping  Our  Reputations  Clean 

WE  HAVE  just  been  obliged  to  refuse  a  manu- 
script tendered  us  because  we  wei-e  unable  to 
confirm  .some  of  the  statements  made,  and  the  reputa- 
tion of  the  author  was  such  that  we  did  not  care  to 
publish  the  article  without  confirmation.  Possiblv  in 
no  other  industry  is  a  man's  reputation  more  consid- 
ered than  in  mining  engineering.  Our  younger  min- 
ing engineei's — most  of  the  older  ones  have  already 
learned  the  lesson — should  remember  this,  and  be 
extremely  careful  to  ascertain  the  true  status  of  any 
company  with  which  they  may  consider  associating 
themselves. 

Mining  men  are  quick  to  recognize  promotions  de- 
signed merely  to  make  the  lot  of  some  wily  stock- 
broker more  comfortable.  They  mentally  blacklist 
the  names  of  the  men  associated  with  such  enter- 
prises. The  public  is  learning  that  a  new  company 
may  be  better  judged  by  the  men  behind  it  than  by 
a  statement  of  the  ore  reserves  or  data  regarding 
expected  mining  and  treatment  costs  and  profits.  If 
the  names  of  men  whose  characters  are  above  re- 
proach are  found  on  the  list  of  officers  or  on  the  di- 
rectorate, the  inference  is  that  the  property  has 
merit.  Conversely,  the  remark  is  often  made  "The 
mine  is  a  good  one,  but  the  president  is  a  rascal ;  so 
I  think  I  will  keep  out." 


The  Journal  Returns  to  New  York 

WITH  the  issue  of  Feb.  7,  we  will  resume  the 
publication  of  the  "Journal"  in  New  York. 
Our  readers  will  appreciate  the  practical  difficulties 
which  have  been  successfully  overcome  three  thous- 
and miles  away  from  the  home  office  of  the  Journal. 
We  have  spared  neither  expense  nor  effort  in  main- 
taining our  standards.  The  experience  we  have 
gained  will,  however,  contribute  to  our  ability  to 
more  thoroughly  and  efficiently  serve  the  mining 
industiy.  We  leave  our  friends  in  San  Francisco 
with  the  feeling  that  our  shoi-t  association  has  built 
up  a  closer  l)ond  between  the  West  and  the  East. 
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What  Others  Think 


The  Peon  and  the  Politician 

Though  much  has  been  said  and  written  regarding 
Mexico,  and  emissaries  have  been  sent  to  ascertain  the 
real  cause  of  the  dissension  in  that  country  it  seems 
as  if  through  the  lack  of  knowledge  of  the  people  as 
a  class,  their  environment,  and  their  customs,  and 
the  inability  of  our  emissaries  to  come  in  contact 
with  the  people  who  cannot,  or  at  least  do  not,  wine, 
dine,  and  entertain  them,  the  real  crux  of  the  situa- 
tion has  become  so  muddled  that  the  prime  factor 
no  longer  appears. 

Up  to  the  time  of  the  opening  of  the  Mexican  Cen- 
tral R.  R.,  about  1882,  the  country  was  largely  agri- 
cultural. The  owners  of  large  landed  estates,  or 
"haciendados,"  who  were  the  principal  employers  of 
labor,  practically  held  their  "peones,"  or  laborers,  in 
slavery.  Under  an  old  law  or  custom,  an  emploj^ee 
in  debt  to  his  employer  could  not  leave  until  this 
indebtedness  was  settled.  There  were  always  ways 
and  means  of  acquiring  these  debts,  as  a  birth,  bap- 
tism, or  death  requiring  the  expenditure  of  even 
such  a  trifling  sum  as  five  pesos  incurred  an  almost 
impossible  debt  to  the  peon  who  earned  a  few  cen- 
tavos  and  a  measure  of  corn  per  day  and  had  the 
usual  complement  of  a  wife  and  numerous  childi-en 
to  support;  and  there  were  therefore  few  laborers 
who  were  free  agents. 

Indebtedness  of  the  small  landowner,  always  to 
the  larger,  was  held  equivalent  to  a  mortgage,  and 
the  failure  to  settle  even  small  accounts  was  suffi- 
cient cause  for  seizure  of  property  worth  many 
times  the  amount  defaulted,  but  with  the  large  land 
owner  in  control  of  stores,  banks,  and  all  other  busi- 
ness, it  was  absolutely  impossible  to  borrow  the 
amount  required  without  passing  the  obligation 
from  Peter  to  Paul.  By  these  two  methods,  the 
wealthy  and  influential  land  owner  acquired  enor- 
mous tracts  of  land  and  an  abundance  of  labor,  and 
frequently  with  the  acquisition  of  land  went  the  full 
corps  of  employees.  The  efficiency'  of  this  cheap 
labor  was  "encouraged"  by  force. 

Under  the  perhaps  unwritten  but  nevertheless 
eff'ective  law  of  the  appointing  of  petty  officials  at 
the  request  of  the  haciendado,  these  officials,  as  a 
matter  of  courtesy  and  business,  aided  and  abetted 
their  employers  in  enforcing  these  customs,  leaving 
the  working  class  without  recourse  and  absolutely 
at  the  mercy  of  the  rich  and  frequently  unscrupu- 
lous land  owner. 

Mining  operations,  not  so  extensive  then  as  now, 
were  conducted  on  approximately  the  same  lines  as 
the  haciendas.  The  owners,  mostly  Spaniards,  en- 
forced therr  desires  as  only  the  Spaniard  can. 

These  were  the  primary  causes  of  the  unrest  of 
the  peon  class,  who  were  never  able  to  throw  off"  the 
yoke  of  slavery  established  by  Spain. 


With  the  advent  of  the  railways,  labor  became 
more  in  demand,  and  what  is  known  as  the  "ren- 
ganche,"  or  securing  of  contract  labor,  was  resorted 
to.  The  "renganchero,"  or  labor  agent,  furnished 
transportation  for  men  and  their  families  to  the 
point  of  road  construction  and  also  furnished  the 
cash  necessary  to  free  them  from  indebtedness  to 
their  former  employers.  To  stop  this,  it  was  decreed 
by  some  of  the  state  governors,  all  large  land  owners 
themselves,  that  it  was  illegal  to  move  laborers  from 
one  state  to  another,  although  no  complaint  was 
made  if  the  movement  was  made  into  their  own  state 
and  not  out  of  it. 

Mines,  smelters,  and  manufactm-es  operated  by 
foreigners  now  began  to  multiply,  and  competition 
for  labor  was  keen.  Miners  being  paid  2.5  centavos 
IJer  day  in  one  district  were  offered  50  centavos,  a 
peso,  two  pesos,  three  pesos  per  day  in  other  dis- 
tricts. Farm  laborers  were  secured  by  renganche 
at  many  times  their  former  wages,  their  debts  paid 
and  their  families  moved  free  of  cost  to  them.  Any 
inducement  was  offered  to  get  labor  as  long  as  the 
result  justified  the  means.  Distance  to  he  moved 
made  no  difference,  and  the  losses  occasioned  by  the 
failure  of  a  few  to  complete  the  trip  to  the  new  field 
of  labor  wei-e  of  small  importance,  the  demand  for 
labor  having  become  so  great. 

Foreigners  purchased  ranches.  They,  too,  added 
to  the  demand  for  labor  and  increased  the  wages, 
and  this  started  the  dissension  or  antagonism 
against  them  as  foreigners,  as  the  haciendado,  gov- 
ernor, banker,  and  politician,  all  large  land  owners, 
had  to  keep  up  with  the  raise  or  lose  the  labor. 

Efficiency  was  unknowTi  to  the  Mexican.  A  sharp 
stick  for  a  plow  and  25  centavo  labor  could  not  com- 
l^ete  with  modern  methods.  Profits  to  the  land  kings 
began  to  fall,  and,  of  course,  the  foreigner  was  to 
blame. 

These  things  caused  antagonism  on  the  part  of 
the  wealthy  class  toward  all  outsiders. 

By  natme  the  peon  is  agi'arian.  The  mines,  under 
rigorous  management,  have  too  many  "major 
domos,"  or  "bosses,"  who  keep  the  men  at  work  and 
also  object  strenuously  to  the  old  custom  of  four 
days'  "fiesta"  and  three  days'  work;  to  the  ignor- 
ance of  the  children,  to  the  di'unkenness  of  the  men, 
to  the  fanatical  religious  ceremonies,  the  barbarous 
pageants  of  bygone  ages  carried  on  under  the  aus- 
pices of  the  Church,  contrary  to  the  laws  of  the 
country,  but  continued  in  order  to  hold  the  spell  of 
superstition  and  ignorance  over  them,  and  which, 
by  invocation  of  the  law,  were  reduced  to  a  mini- 
mum.   Who  but  the  foreigner  was  to  blame? 

Ninety  per  cent  of  the  working  class  of  Mexico 
will  go  to  work  if  opportunity  affords.  Of  this  90 
per  cent  perhaps  one-half  are  barely  making  the 
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expenses  of  the  poorest  kind  of  a  living.  Should  our 
government  decide  to  attempt  the  pacification  of  the 
country,  perhaps  50  per  cent  of  the  total  working 
force  could  be  mustered  against  us.  Under  no  con- 
ditions would  it  be  expected  that  a  force  of  over 
250,000  men  could  be  armed  and  sent  into  the  field. 

Nothing  is  more  insulting  to  the  peon  than  to  tell 
him  that  he  has  Spanish  blood  in  his  veins,  and  noth- 
ing indicates  his  Aztec  ancestry  more  than  that  when 
persecuted  he  is  a  fiend  incarnate,  but  he  can  be  led 
or  reasoned  with  like  a  child.  Play  fair  with  him 
and  he  will  play  even  fairer  with  you,  but  his  more 
aristocratic  and  partly  Spanish  politician  brother 
has  no  such  characteristics,  and  the  sooner  he  is  re- 
moved from  his  power,  the  sooner  Mexico  will  be- 
come a  quiet  and  orderly  country. 

George  A.  Laird. 

Bowling  Green,  Ky.,  Jan.  8,  1920. 

In  Reference  to  Spelling  Reform 

I  have  received  a  communication  from  the  Secre- 
tary of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  presenting  arguments  prepared 
by  one  of  the  members,  Mr.  H.  W.  Shockley,  in  favor 
of  certain  so-called  reforms  in  spelling,  and  also  pi'e- 
senting  the  brief  and  sane  reply  of  the  president  and 
board  of  directors  against  such  reforms.  My  ballot 
has  been  foi^warded,  voting  against  the  proposals. 

Mr.  Shockley  and  the  spelling  reformers  mean 
well.  Their  avowed  object  is  to  "make  our  spelling 
conform  better  to  the  pronunciation;"  meaning,  one 
must  assume,  to  the  present  pronunciation  of  our 
words.  In  this  attempt  they  are  committing  a  fun- 
damental mistake,  for  pronunciation  would  prove  an 
unstable  foundation  should  it  be  made  the  base  of 
a  reform  in  the  spelling  of  our  grand  language. 

1.  Present  pronunciation  is  not  uniform.  At  the 
present  time,  words  are  not  pronounced  alike  in  dif- 
ferent sections  of  the  United  States,  nor  in  differ- 
ent countries  of  Great  Britain  (to  say  nothing  of 
Ireland)  :  not  the  same  in  Canada  as  in  Australia. 
For  example:  "Been"  is  pronounced  "been"  in 
England  and  "bin"  in  the  United  States.  "Can't," 
"again,"  "fast,"  "last,"  "half-past,"  "top,"  "woiTy," 
"squirrel,"  are  further  illustrations. 
~2.~  Pronunciation  is  unstable.  As  Mr.  Shockley 
and  other  reformers  state,  the  pronunciation  of 
our  words  has  changed  in  the  past,  and  to  my 
knowledge  it  is  continuing  to  change  at  the  present 
time.  In  New  York  for  example,  words  such  as 
"church,"  "skirt,"  "bird,"  "hurt,"  and  "Ernest"  are 
usually  pronounced  "choich,"  "bold"  ("boweed" 
might  be  better),  "sko-eet,"  "ho-eet,"  "Oee-nist,"  by 
most  New  Yorkers.  Their  usual  pronunciation  was 
formerly  current  in  that  city  during  my  twenty 
years'  I'esidence  there.  Contrast  these  with  the 
sounds  of  the  same  words  as  pronounced  in  Scotland ! 

It  is  untrue  to  assert  that  "the  spoken  and  not 
the  written  word  constitutes  the  language."  Both 
constitute  it,  excepting  among  savage  and  ignorant 
races  where  wTiting  and  printing  are  unused.  Latin, 
for  example,  is  practically  dead  as  a  spoken  langu- 
age, excepting  in  the  Catholic  Chui-ch;  but  it  still 


exists  in  the  form  of  innumerable  books,  documents, 
and  inscriptions.  The  sounds  of  spoken  words  ha>/e 
an  existence  measureable  in  fractions  of  a  second, 
and,  unless  recorded  (as  by  the  phonogi-aph),  they 
cease  to  exist  outside  our  memories.  "Per  contra," 
written  words  have  at  least  a  visible  and  permanent 
existence. 

Mr.  Shockley  rathei-  praises  our  English  language 
in  saying  that  it  is  the  widest  spoken  of  all.  He  ad- 
vocates a  "scientific  spelling"  to  increase  the  spread 
of  the  language  among  foreign  nations.  It  might 
accomplish  that  lesult ;  but  the  present  limited  spell- 
ing-refoiTTi  proposals  are  the  reverse  of  scientific, 
proposing  that  we  castrate  only  a  score  or  so  of  our 
words,  as  a  beginning.  Scientific  reform  of  spelling 
would  entail  changes  of  a  far-reaching  and  drastic 
character.  For  a  scientific  phonetic  spelling  we 
would  first  have  to  agree  upon  an  accepted  pronun- 
ciation for  all  our  words — a  difficulty  indeed.  The 
final  result  would  be  a  language  largely  new;  per- 
haps with  forty  letters  in  its  alphabet?  The  vast 
collections  of  books  in  our  public  and  family  libraries 
would  grow  obsolete  and  um-ead  excepting  by  those 
also  educated  in  the  present  English  language. 

Even  now  the  attention  is  somewhat  distracted 
when  an  American  reads  an  average  British  publica- 
tion, and  vice  versa ;  for  the  spelling  reformers  have 
already  begun  to  confuse  our  common  language. 
I;et  us  be\\are  of  multiplied  spelling  creeping  into 
further  use  under  the  alias  of  simplified  spelling. 
If  changes  come,  let  them  come  by  natural  growth; 
the  slower  the  better.  The  doubtful  advantages 
offered  by  the  small  but  noisy  soviet  of  the  spelling 
reformers  were  well  expressed  to  me  a  dozen  years 
ago,  by  Mr.  T.  M.  Hamilton,  then  superintendent  of 
the  Braden  Copper  mine.     He  remarked:     "I  like 

this  simplified  spelling:  you  can  spell  any 

way  you  please." 

Let  us  pray  that  our  friends  Shockley  and  Skeat 
will  start  to  boom  Esperanto,  and  let  our  language 
alone. 

Harold  Abbot  Titcomb. 

Farmington,  Me.,  Jan.  5,  1920. 

The  Gold  Mining  Problem 

I  have  read  with  interest  your  leading  article 
"The  Gold  Mining  Problem"  in  your  Nov.  8-15  issue. 
I  would  like  to  know  where  you  get  your  authority 
for  the  statement  that  the  gold  miner  cannot  get 
gold  dollars  for  his  bullion  or  that  anyone  cannot 
get  gold  dollars  for  Federal  Reserve  notes. 

I  am  one  of  those  unfortunate  people  in  the  pres- 
ent condition  of  industry  and  finance  who  is  depend- 
ent on  a  fixed  income,  and,  as  such,  have  necessarily 
given  considerable  tiiought  to  the  increasing  cost  of 
living  and  the  reasons  for  the  same.  Long  ago  I 
came  to  the  conclusion  that,  if  every  one  earned 
gold  instead  of  paper  money,  prices  would  be  much 
lower,  and,  acting  on  that  conclusion  and  desiring 
to  do  my  share  in  reducing  prices,  I,  at  every  time 
I  went  to  the  bank  for  money  during  the  war,  asked 
if  I  could  get  gold.  I  was  always  refused,  and  then 
I  took  paper,  but  the  next  time  I   asked   for   gold. 


January  31,  1920 


Engineering   and   :\Iining   Journal 


805 


After  the  armistice  I  met  with  the  same  refusal.  I 
then  wrote  to  the  bank,  as  follows,  as  near  as  I  can 
recollect:  "Enclosed  find  my  check  for  $200.  This 
check  is  good  at  your  bank  for  $200  in  Federal  Re- 
serve notes.  What  will  you  charge  to  have  these 
Federal  Reserve  notes  redeemed  in  gold  at  the  U.  S. 
Ti'easury  in  Washington  and  pay  to  me  the  gold  at 
your  bank  ?"  In  response  to  this  the  bank  said  that 
they  would  pay  the  gold  without  charge,  and  ever 
since  then  they  have  cashed  all  my  checks  in  gold. 
Nowadays  I  always  carry  gold  in  my  pocket,  and 
meet  my  expenses  therewith. 

I  presume  you  have  many  readers  in  that  long- 
suffering  class  which  depends  on  fixed  incomes.  If 
they  can  not  get  gold  at  the  bank,  suppose  you  ad- 
vise them  to  try  my  plan. 

C.  T.  Carnahan. 

New  York,  Dec.  26,  1919. 

The  Silver  Problem 

In  your  No.  22  of  Vol.  108,  page  887,  in  the  edi- 
torial headed  "The  Silver  Problem"  you  state: 

"Silver  is  now  quoted  in  New  York  at  $1.33  per 
ounce — and  at  this  figure  the  silver  coin  is  worth 
considerably  more  as  metal  than  its  exchange  value 
as  currency." 

This  statement  is  only  correct  in  so  far  as  it  refers 
to  the  silver  dollar.  The  price  of  silver  would  have 
to  advance  much  higher  in  order  to  make  the  state- 
ment true  as  regards  half  and  quarter  dollars  and 
dimes. 

Erroneous  statements  as  to  the  bullion  values  of 
coins  tend  to  foster  hoarding  of  such  coins  and  to 
diminish  the  circulating  medium. 

Sidney  J.  Jennings, 

New  York,  Jan.  10,  1920. 

Improvement  in  Northern  Mexico 

Conditions  in  northern  Mexico  have  greatly  im- 
proved during  the  last  two  months,  but  those  famil- 
iar with  the  country  are  inclined  to  look  upon  it  as 
the  calm  before  the  storm.  Instead  of  the  bolsheviki 
cars,  there  is  a  Pullman  operating  to  the  City  of 
Mexico.  The  roadbed  is  not  considered  safe  for 
night  travel ;  consequently,  the  sleeper  is  held  over 
night  in  Chihuahua  and  Torreon.  Villa  has  lost  his 
leaders  and  his  most  intelligent  co-worker  Angeles; 
still  he  has  been  down  before,  several  times. 

Some  of  the  large  mining  companies,  particularly 
the  Guggenheim  interests,  are  starting  their  larger 
mines  and  metallurgical  equipments.  Those  who 
are  interested  in  properties  a  day  or  more  journey 
from  the  railroad  are  still  afraid  that  when  they 
have  accumulated  a  stock  of  supplies  it  will  be  taken 
away  from  them.  Parral  and  vicinity  is  a  particu- 
larly attractive  field  now.  The  great  veins  there, 
labor  75c.  U.  S.,  and  abundant  water  power  elec- 
trically transmitted  from  the  Concho  River,  and  a 
fine  climate,  make  a  combination  that  is  not  found 
in  many  places. 

A  man  who  came  across  the  Sierra  Madre  from 
Sonora  reports  an  extraordinary  condition  there. 
The  American  plants  and  mines  are  idle,  the  small 


native  mines  and  the  gambucinos  exceedingly  pros- 
perous ;  high  silver  and  low  labor  making  an  unusual 
combination.  That  section  is  as  safe  as  during  the 
time  of  Porfirio  Diaz.  Supplies  from  the  outside: 
coffee,  sugar,  clothing,  and  other  necessaries  are 
high,  but  eggs  are  only  10  centavos  a  dozen  and  meat 
25  centavos  a  kilo.  The  best  grazing  land  lies  im- 
mediately east  of  the  Sierra.  This  section  has  been 
raided  back  and  forth  many  times  by  Villa,  and  is 
devoid  of  stock.  Some  stock  was  sent  into  the  Sierra 
for  safety,  and  it  has  thrived  there.  Horses  and 
pack  animals  are  said  to  be  more  abundant  than 
before  the  trouble  set  in. 

A  curious  development  is  the  Defensa  Social; 
"socialistas,"  they  are  called.  Each  community  has 
formed  a  local  guard  that  is  now  being  recognized 
and  armed  by  the  state  governments.  They  do  not 
like  to  be  called  upon  to  defend  other  settlements 
than  their  own. 

The  various  towns  and  farming  districts  have  suf- 
fered so  much  in  the  last  few  years  that  they  are 
very  desirous  for  peaceful  and  settled  conditions. 
"Trabajo  y  Pan"  ("work  and  bread")  is  the  idea. 
They  do  not  care  much  about  what  constitution  they 
are  operating  under  or  who  is  governor.  In  fact, 
much  of  the  banditry  and  outlawry  is  due  to  the  fact 
that  commerce  and  industry  have  nearly  ceased  in 
some  sections  and  many  thousands  have  starved  in 
the  last  few  years.  There  was  nothing  else  for  many 
to  do  but  take  to  the  road.  A  ragged  native  or  an 
unpaid  soldier  will  rob  or  exchange  clothing  with 
a  well-dressed  foreigner  when  he  gets  a  chance. 

H.  H.  Taft. 
El  Paso,  Tex.,  Jan.  9,  1920. 

Gasoline  Locomotives  Underground 
Your  editorial  of  Dec.  6  brings  to  mind  one  at- 
tempt of  a  mine  crew  to  absorb  carbon  monoxide, 
fortunately  with  no  fatal  results.  When  the  gaso- 
line engine  was  new  in  Mexico,  about  eighteen  years 
ago,  a  hoist  of  approximately  25  hp.  was  installed 
in  the  underground  workings  of  Dolores  mine,  at 
Matehuala,  S.  L.  P.  Tubing  ordered. for  the  exhaust, 
900  ft.  of  it  more  or  less,  had  only  partly  arrived 
when  the  hoist  was  ready  for  operation.  About  500 
ft.  of  concrete  conduit  was  laid  along  the  floor  of 
what  was  usually  an  "outcast"  tunnel,  this  being 
connected,  through  such  pipe  as  was  available,  to 
the  hoist. 

The  engine  worked  beautifully.  As  rope  guides 
were  used,  the  cage,  a  locally  made  contrivance, 
was  run  up  and  down  the  shaft  a  number  of  times 
to  see  that  all  was  in  working  order.  Whether  this 
changed  the  air  current  or  not  is  unknown,  but 
sometiiing  did,  and  monoxide  settled  all  through  the 
mine.    Those  in  the  upper  workings  got  it  first. 

It  being  Monday,  the  first  effects  to  the  men  were 
considered  as  the  "ci'udo"  or  "hang-over"  which 
usually  followed  a  Sunday  after  pay  day.  It  was 
finally  evident  that  something  more  than  this  was 
wrong,  and  it  was  realized  that  it  was  gas  from  the 
exhaust.  An  examination  of  the  conduit  showed  it 
to  be  leaking  like  a  sieve.    Men  were  sent  through 


306 


Engineering   and  Mining  Journal 


Vol.  109,  No.  5 


the  mine  to  call  all  hands  out,  and  about  the  diunk- 
enest  appearing'  lot  of  men  ever  coming  out  of  a  mine 
was  the  result. 

About  half  a  dozen  were  in  really  bad  condition. 
Two  or  three  were  carried  out  unconscious,  perhaps 
fifty  were  deathly  sick,  and  two  hundred  more  had 
headache  or  slight  attacks  of  nausea. 

No  doctor  was  available,  so  we  gave  each  man  a 
smell  of  strong  ammonia.  If  it  knocked  him  down, 
and  he  got  up  again,  he  was  cured;  if  it  didn't,  we 
repeated  the  dose  until  his  objections  were  sufficient 
to  indicate  that  he  was  well  alive.  It  is  funny  now 
(but  was  not  so  funny  then)  to  recall  the  effects. 
Some  men  sang,  and  some  merely  staggered  around 
as  if  di'unk;  some  acted  like  "two  days  out"  in  a 
rough  sea,  and  some  were  in  the  semi-stupor  pre- 
ceding the  down  and  out  "Sotol"  jag. 

The  chronic  drunks  seemed  to  be  the  worst  af- 
fected; the  "zoiTas,"  or  torch  loearers,  lads  twelve 
to  fourteen  years  of  age,  were  troubled  little. 

The  experiment  was  never  tried  again,  so  the 
question  as  to  whether  men  could  become  accus- 
tomed to  carbon  monoxide  is  as  undecided  as  ever, 
but  they  did  not,  in  this  case,  start  off  well. 

George  A.  Laird. 

Bowling  Green,  Ky..  Jan.  11,  1920. 

Unimetallists,  Bimetallists,  and  Sinemetallists 

After  reading  the  editorial  entitled  "The  Silver 
Problem"  in  your  issue  of  Dec.  13-20,  I  reach  the 
conclusion  that  your  solution  of  the  threatened  dis- 
appearance of  our  silver  coins  would  be  to  "pe^' 
silver,  just  as  gold  and  wheat  are  now  pegged.  The 
effect  of  such  a  procedure  would  naturally  be  that 
if  anyone  else  wanted  some  of  the  metal  he  would 
have  to  pay  at  least  as  much  as  if  not  more  than 
the  pegged  price.  But  would  this  stabilize  its  mar- 
ket value  and  save  our  stock  of  small  coins  ?    Hardly. 

Gold  today  happens  to  be  a  di'ug  in  the  market. 
No  one  will  pay  even  $20.67  per  fine  ounce  for  it, 
and  the  only  reason  it  commands  approximately  that 
price  as  a  commodity  is  because  it  can  be  taken  to  a 
mint  and  there  exchanged  for  gold  coin  or  legal 
tender  currency  to  nearly  that  value  which  any  bank 
will  credit  on  deposit  at  par. 

On  the  other  hand,  wheat,  pegged  at  $2.25  per 
bushel,  commands  $2.65  f.o.b.  steamer  at  the  sea- 
board, and  will  undoubtedly  advance  to  a  higher 
figure  if  there  is  a  short  world's  crop  this  year,  or  if 
Europe  can  arrange  in  some  way  to  buy  it  in  larger 
quantities  than  it  is  now  buying.  The  same  will 
occur  in  the  case  of  silver  at  this  time  if  that  metal 
is  pegged  at  $1.2929  per  fine  ounce.  The  law  of 
supply  and  demand  is  a  hard  one  to  beat. 

When  I  came  to  the  West  in  1871,  and  embarked 
in  mining  in  Colorado,  the  silver  in  the  ore  I  pro- 
duced brought  me  all  the  way  from  $1.32  to  $1.40 
per  ounce.  The  metal  was  pegged  then  by  being  one 
of  the  two  metals  admitted  to  free  coinage,  the 
coinage  value  of  silver  being  $1.2929  per  ounce.  But 
i\ardly  any  of  that  produced  in  the  West  in  those 
days  ever  went  to  the  mint.  Practically  all  of  it  was 
sold  to  bullion  brokers  in  New  York,  who  siiipped  it 


to  correspondents  in  the  same  line  of  business  in 
London,  who,  in  turn,  sent  it,  either  direct  or 
through  government  channels,  to  India  and  China, 
where  it  was  employed  in  paying  the  everlasting 
debt  of  Europe  to  Asia.  As  surely  as  the  sparks 
fly  upward,  that  is  just  what  will  happen  now  under 
similar  treatment  and  conditions.  As  long  as  the 
demand  in  the  Orient  continues  strong  enough  to 
absorb  a  little  more  than  the  new  silver  being  pro- 
duced in  the  world,  and  the  price  mounts  to  $1.33 
or  better,  silver  coins  will  slowly  flow  to  the  melting 
pot.  Nothing  can  prevent  this  but  a  marked  in- 
crease in  the  output  of  the  metal,  which  of  course 
will  soon  occur. 

The  present  situation,  considered  in  connection 
with  the  history  of  precious-metal  mining  during  the 
last  seventy-five  to  one  hundred  years,  confounds 
equally  the  theories  of  both  the  mono  and  the  bi- 
metallists, and  brings  us  a  step  nearer  to  the  time 
when  the  forward  nations  of  the  world  will  u.se  for 
their  own  media  of  exchange  purely  asset  money, 
of  no  intrinsic  value,  and  vnW  turn  over  all  their  gold 
and  silver  coins  to  the  backward  nations  to  play  with 
until,  in  the  fullness  of  time,  they  also  learn  finan- 
cial wisdom.  Metal  coins  are  merely  hand  tools, 
convenient  for  small  transactions,  inconvenient  for 
large  ones,  and  of  necessity  of  fluctuating  value  di- 
rectly in  proportion  to  the  number  in  circulation  and 
the  demand  for  the  metal  of  which  they  are  made 
for  other  purposes. 

The  only  other  kind  of  money  that  will  ever  pos- 
sess comparatively  stable  purchasing  power  will  be 
one  that  has  no  intrinsic  value,  has  nothing  behind 
it  but  the  taxable  wealth  of  the  people  whose  gov- 
ernment issues  it,  is  legal  tender  for  all  debts,  both 
public  and  private,  within  that  political  entity,  is 
regulated  in  volume  by  the  ebb  and  flow  of  taxable 
wealth  there,  and  bears  in  total  face  value  a  regular 
proportion  to  it — probably  somewhere  between  2 
and  5  per  cent.  We  are  perhaps  close  to  the  time 
when  such  a  form  of  currency  will  begin  openly  to 
be  considered  by  international  financiers.  For  sev- 
eral years  they  have  been  privately  in  favor  of  it. 

Theo.  F.  Van  Wagenen. 

[We  should  have  stated  in  our  editorial  of  Dec.  13 
and  20  that  though  the  parity  point  for  the  silver 
dollar  is  $1.29,  for  subsidiary  silver  coinage  it  is 
about  $1.38  per  ounce.  For  worn  coins,  of  course, 
the  figure  is  still  higher. — Editor.] 

Prospectors  Need  Encoioragement 
After  reading  the  interesting  article  by  Mr.  Love- 
man  in  your  issue  of  Dec.  6,  on  "Exploration  in 
Southeastern  Asia,"  it  impresses  me  as  a  most  ex- 
cellent argument — though  possibly  quite  uncon- 
sciously so  on  the  part  of  the  writer — in  favor  of 
free  piospecting,  and  a  definite  reward  for  finders 
of  new  mineral  deposits  in  the  way  of  a  fee 
simple  title  thereto,  easily  obtainable  and  held,  and 
as  easily  transferable. 

There  is  a  constantly  growing  demand  for  all  min- 
erals, and  particularly  the  metals;  and  a  decided 
dearth  in  discoveries  of  new  deposits.    History  tells 
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us  tliat  practically  all  the  producers  of  the  past  have 
become  knoA\Ti  through  the  efforts  of  the  lowly  pros- 
pector, either  as  such,  or  as  a  fisherman,  a  hunter, 
or  a  mere  wanderer  in  the  wilds  for  the  love  of  the 
open  life. 

Yet  not  only  do  the  mining  laws  of  most  countries 
penalize  the  activities  of  such  individuals  by  de- 
manding a  license  from  them,  but,  outside  of  oui- 
Western  States  and  Alaska,  they  can  never  own 
what  they  may  find.  Can  anyone  explain  how,  under 
such  circumstances,  new  mineral  deposits  are  going 
to  be  brought  to  light? 

Theo.  F.  Van  Wagenen. 

Denver,  Col.,  Jan.  6.  1920. 

Conservatism 

Most  persons  have  a  vein  of  conservatism  when  it 
comes  to  changes  and  innovations,  and  this  is  speci- 
ally true  of  the  English,  who  do  not  normally  favor 
push  or  rapid  decisions.  The  word  English  is  used 
ftdvisedly,  because  the  above  statement  would  be 
far  less  correct  if  the  word  British  were  employed. 

When  one  considers  metallurgy,  or  any  section  of 
it,  during  the  ten  years  or  more  preceding  the  war, 
progi'ess  certainly  has  been  considerable,  and  so,  in 
many  respects,  the  time  occupied  in  making  that 
progress  has  also  been  considerable.  Without  in- 
dulging in  even  traces  of  pessimism,  at  times  it  is 
quite  evident  that  there  is  a  lack  of  generous  in- 
terchange of  information,  which  could  safely  be 
made  public,  between  different  sections  of  the  engi- 
neering profession.  Books  and  published  papers, 
though  wTitten  so  as  to  read  well,  do  not  record 
those  vitally  necessary  practical  details  and  those 
failures  (which  do  not  read  so  well) ,  which  are  essen- 
tial if  information  is  to  be  handed  round  in  a  use- 
ful foiTn. 

Think  of  some  of  the  changes  that  have  come 
about  and  see  how  long  it  took  to  effect  them.  Tube 
mills  were  used  for  gi-inding  cement  clinker  for  some 
time  previous  to  their  introduction  into  the  metal- 
lurgical scheme  in  West  Australia  in  1899.  They 
were  introduced  into  South  Africa  about  1905. 

The  pot-making  machine  used  on  the  Continent 
of  Eiu'ope  for  several  years  before  the  war  for  mak- 
ing the  pots  or  retorts  used  in  zinc  manufacture,  is 
now  getting  into  Great  Britain  and  displacing  the 
hand-made  pots  or  retorts  which  have  hitherto  been 
used  for  distillation. 

The  spiral  sand  pump,  well  known  to  mining  men, 
of  extreme  utility  within  its  limits,  and  quite  fool- 
proof, is  practically  unknown  in  other  spheres  where 
it  would  seem  to  be  wanted. 

Similarly,  a  large  number  of  civil  and  mechanical 
engineers  are  quite  unaware  of  the  range  of  utility 
of  the  modern  centrifugal  pump,  with  its  easy  re- 
placement of  all  wearing  parts  and  other  improve- 
ments which  have  long  ago  been  introduced  as  a  re- 
sult of  knowledge  gained  in  mining  and  reduction 
work. 

To  wade  through  a  long  paper  that  has  been  read 
before  some  society  or  that  has  been  published  takes 
a  long  time,  but  it  is  often  necessary  in  order  to  dis- 


cover the  kernel  of  the  whole  matter.  Most  inter- 
esting and  useful  are  those  communications  which, 
in  those  cases  where  it  is  possible,  conclude  with  a 
terse  synopsis  and  clean-cut  conclusions. 

Certain  books  on  metallurgical  and  milling  ma- 
chinery are  not  much  more  than  extracts  and  illus- 
trations from  various  makers'  catalogs,  and  giving 
only  the  vendors'  opinions,  which  are  sometimes 
vastly  different  from  those  of  the  users. 

In  one  large  mining  center  the  combined  various 
interests  arranged  matters  so  that  no  innovation 
could  be  adopted  except  under  conditions  which  left 
any  possible  advantage  solely  with  the  mining  inter- 
ests. It  was  a  one-sided  arrangement,  and  obviously 
could  not  last  long,  and  it  did  not  last.  The  classic 
work  of  Bessemer  met  with  every  possible  opposi- 
tion, and  had  Bessemer  been  a  weaker  man  the  iron 
master  of  England  would  have  stopped  him  alto- 
gether. 

During  some  recent  labor  troubles  the  lack  of 
progi-ess  in  standardization  was  forcibly  brought 
home  to  me.  Having  occasion  to  act  as  fireman  on 
locomotives,  I  observed  that  so  great  is  the  differ- 
ence loetween  locomotives  of  the  same  class  that  a 
driver  cannot  and  does  not  take  over  and  immedi- 
ately run  another  locomotive  of  the  same  class  as  the 
one  to  which  he  has  been  accustomed.  A  consider- 
able difference  is,  on  sight,  noticed  in  the  several 
and  various  controls  which  are  operated  from  the 
footplank,  and  it  is  because  of  this  operating  differ- 
ence between  locomotives  of  the  same  class  that  a 
fresh  di-iver  is  always  under  a  disadvantage  at  first. 

In  general  it  seems  fairly  evident,  wherever  one 
looks,  that  infoi-mation  circulates  slowly  and  pos- 
sibly that  much  knowledge  gained  is  periodically 
forgotten  and  later  rediscovered.  jj_  f  j) 

Mining  Club,  London,  Nov.  3,  1919. 

Mexico  and  U.  S.  A. 

Allow  me  to  call  to  your  attention  the  follo\ving 

quotations  from  "Punch"    (London,    Dec.    3,    1919, 

page  461),  and  from  "The  New  York  Times"  (Jan. 

8,  1920,  page  1).     Note  particularly  the  two  dates. 

AMERICAN  KILLED  BY  CARRANZA  OFFICER; 

THIRD  SLAIN  IN  MEXICO  IN  TWO  DAYS 

Special  to  The  New  York  Times 

Washington,  Jan.  7. — The  State  Department  today  made 
the  following  announcement: 

"The  Department  of  State  has  been  advised  by  the  Ameri- 
can Consul  at  Tampico  .  .  .  that  Gabriel  Porter,  an 
American  citizen  in  the  employ  of  the  Penn-Mex  Co.,  was 
shot  and  killed  by  a  Mexican  federal  army  officer  at  Tuxpam 
on  Dec.  21,  1919.  The  consul  has  been  directed  to  report 
further  infoi-mation,  and,  if  warranted  by  the  circumstances, 
to  urge  the  local  authorities  in  the  Tampico  district  to  arrest 
and  punish  the  guilty  person.     .     .     . 

"This  makes  the  third  case  of  the  killing  of  Americans 
repoi-ted  to  the  State  Department  inside  of  two  days.  .  .  . 
The  Mexican  Embassy  at  Mexico  City  has  been  instructed 
to  bring  these  cases  strongly  to  the  attention  of  the  Carranza 
government."— N.  Y.  Times",  Jan.  8,  1919. 

"The  United  .States  Government  has  once  again  warned 
Mexico  against  lynching  American  subjects.  Unless  the 
offence  is  immediately  stopped  it  is  possible  that  America 
may  have  to  warn  them  again." — Punch,  Dec.  3,  1919. 

I  guess  that  "Punch"  has  us  Americans  sized  up 
all  right  all  right.  American. 

Farmington,  Me.,  Jan.  10,  1920. 
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Cousin  Jack  Philosophy 

"This  'ere  cauld  weather  we've  been  'avin',  m'son," 
said  Cap'n  Dick,  "do  make  a  man  feel  h'old,  an'  tha 
h'older  'e  do  feel  tha  less  'e  takes  to  workin'.  But, 
on  tha  other  'and,  a  man's  sense  o'  well-bein'  may 
be  figgered  h'out  by  w'ot  'e  thinks.  This  mooniin' 
I  wuz  walkin'  to  shaf  with  Jan  Trebilcock,  and  sez 
I  to  'e,  'Pretty  cauld  is'nt  un?  Jus  see  by  tha  ther- 
mometer at  tha  dry  'house  she  were  ten  below.'  'Ten 
below,'  sez  Jan,  'W'y  dam-me,  if  I  bean't  caulder 
than  I  thought  I  were.'  Which  also  shows,  m'son, 
that  sometimes  a  'eap  o'  knowledge  is  a  bad  thing 
too." 

Either  Rip  or  Ananias 

Reports  were  published  in  British  Columbia  re- 
cently of  the  discovery  of  a  wonderful  mine  in  the 
north  country.  The  bonanza  was  pictured  as  being 
of  such  a  character  as  to  make  Cobalt's  palmiest 
days  seem  poor.  As  the  article  continued,  however, 
the  reader  was  gradually  permitted  to  learn  that  the 
new  discovery  was  a  mine  known  as  the  Dolly  Var- 
den.  Thus  it  becomes  apparent  that  Rip  Van 
Winkle  is  up  and  about  again.  It  was  true  that  a 
quantity  of  high-grade  ore  was  being  sacked  at  the 
mine  at  Alice  Arm  for  shipment.  Its  value  was 
placed  at  $22,000. 

Nature's  Preservative 

Discovery  has  been  made,  according  to  a  press  re- 
port, in  the  Holman  iron  mine,  near  Taconite,  Itasca 
County,  Minn.,  not  far  from  the  source  of  the 
Mississippi  River,  of  the  trunk  and  branches  of  a 
prehistoric  pine  tree  in  an  excellent  state  of  preser- 
vation and  with  pine  cones  about  it.  The  tree  is  not 
petrified.  The  wood  is  as  sound  in  the  main  as 
though  it  had  been  felled  only  a  few  years  ago  and 
the  pine  cones  are  still  pliable.  The  wood  with  ex- 
posure to  air  has  not  softened  or  crumbled,  and  the 
find  is  the  first  of  its  kind  on  record  so  far  as  geolo- 
gists of  the  iron  ranges  can  learn. 

Diamonds  in  Matto  Grosso 

In  his  report  on  the  "Exploration  of  the  Valley 
of  the  Amazon"  (Senate  Executive  Document  36, 
1853),  Lieut.  Herndon  gives  some  interesting  data 
on  the  diamond  industry  of  Brazil.  Quoting  M.  Cas- 
telnau,  the  diamond  yield  of  the  province  of  Matto 
Grosso,  from  about  1746  until  1849,  is  estimated 
as  worth  $10,000,000;  the  baubles  costing  to  Brazil 
alone  the  lives  of  more  than  100,000  human  beings. 
He  concluded  that  diamond  hunting,  as  a  business, 
is  unprofitable;  but,  like  all  mining  operations,  he 
deemed  it  a  lottery.    A  man  in  the  diamond  region 


might  stumble  upon  a  fortune  at  an  instant  of  time, 
and  without  a  dollar  of  outlay ;  but  the  chances  are 
fearfully  against  him.  Continuing,  he  wrote  "Should 
Brazil  have  the  magnanimity  to  throw  open  the 
diamond  region  to  all  comers,  and  encourage  them 
to  come  by  promises  of  protection  and  piivileges, 
I  imagine  that  this  would  be  one  of  the  richest  places 
in  the  world,  and  that  Brazil  would  reap  enormous 
advantages  from  such  a  measure." 

A  Swindler's  Mistake 

After  doing  a  rousing  business  of  $35,000,000  in 
1917  and  1918,  George  Graham  Rice  comes  a  cropper 
just  for  helping  himself  to  $721  and  a  $100  Liberty 
bond  belonging  to  a  lawyer  somewhere  in  the  Mid- 
dle West.  Poor  George!  He  should  have  known 
better  than  to  mix  up  with  lawyers  where  money 
is  concerned.  The  young  man  starting  out  in  life 
will  do  well  to  ponder  a  moment  over  the  mistakes 
that  Rice  has  made  and  seriously  seek  to  avoid  the 
pitfalls  that  beset  his  path.  Rice's  career  can,  how, 
ever,  be  pointed  to  with  a  steadier  finger  after  the 
sentence  pronounced  is  heard.  Advice  to  the  young 
had  better  be  reserved  until  another  day. 

Jury  Trial  in  an  Early  Camp 

"Exactly  why  horse  stealing  should  have  been  so 
early  recognized  as  such  a  heinous  sin  is  not  easy 
to  discover,"  says  Clarence  King  in  his  book  "Moun- 
taineering in  the  Sierra  Nevadas."  "However  that 
might  be,  murderers  continued  to  notch  the  number 
of  their  victims  on  neatly  kept  hilts  of  pistols  or 
knives,  in  comparative  security,  long  after  the  horse 
thief  began  to  meet  his  hempen  fate.  Early  in  the 
fifties,  on  a  still,  hot  summer's  afternoon,  a  certain 
man  in  a  camp  of  the  northern  mines,  which  shall 
be  nameless,  having  tracked  his  two  donkeys  and 
one  horse  a  half-mile,  and  discovering  that  a  man's 
track  with  spur-marks  followed  them,  came  back  to 
town  and  told  'the  boys,'  who  loitered  about  a  pop- 
ular saloon,  that  the  animals  had  been  stolen." 

After  describing  how  the  first  suspected  person 
was  caught,  bound  hand  and  foot,  and  laid  upon  his 
back  in  the  bar-room,  Mr.  King  continues: 

"A  jury  was  quickly  gathered  in  the  street,  and, 
despite  refusals  to  serve,  the  crowd  hurried  them  in 
behind  the  bar.  A  brief  statement  of  the  case  was 
made  and  they  shoved  the  jury  into  a  commodious 
poker  room.  The  noise  outside  the  bar-room  by  and 
by  died  away  into  complete  silence,  but  from  afar 
down  the  canyon  came  confused  sounds  as  of  dis- 
orderly cheering.  They  came  nearer,  and  again  the 
light  hearted  noise  of  human  laughter  mingled  with 
clinking  glasses  around  the  bar.  A  low  knock  at 
the  jury  door;  the  lock  burst  in,  and  a  dozen  smiling 
fellows  asked  the  verdict.  A  foreman  promptly 
answered,  'Not  guilty.'  With  volleyed  oaths  and 
ominous  laying  of  hands  on  pistol  hilts,  the  boys 
slammed  the  door  with,  'You'll  have  to  do  better 
than  that!'  lii  half  an  hour  the  advocate  gently 
opened  the  door  again.  'Your  opinion,  gentlemen?' 
— 'Guilty!' — 'Correct!  you  can  come  out.  We  hung 
him  an  hour  ago.'  " 


January  31,  1920 


Engineering   and   IIining   Journal 


309 


Mining  in  the  Asiatic  Near  East 

Mineral  Deposits  of  Great  Economic  Importance,  the  Existence  of  Which  Has  Long  Been  Known, 

Await  Developement  by  Modem  Enterprise  and  Methods— Status  of  Present 

Political  Control— Prospect  and  Retrospect 

BY   LEON   DOMDJIAN 

Author  of  "The  Frontiers  of  Language"  and  "Nationality  in  Europe" 

Written  exclusively  for  The  Journal 


THE  Asiatic  section  of  the  region  known  as  the 
Near  East  comprises  the  lands  which  formed 
part  of  the  Turkish  Empire  in  1914,  the  Cau- 
casian section  of  the  former  Russian  Empire  and 
Persia.  It  is  part  of  the  Old  World  whose  political 
importance  has  always  been  paramount,  and,  to  ap- 
preciate this,  one  need  only  realize  that,  for  Europe, 
this  region  is  the  land-gate  to  Asia,  and  that,  in- 
versely, it  plays  the  same  role  for  Asia  with  regard 


LEON  DOMINLAN 

to  Europe.  And  as  long  as  intercourse  between  these 
two  continents  shall  continue,  the  Near  East  is 
bound  to  loom  prominently  in  the  relations  between 
East  and  West. 

Whatever  be  the  angle  from  which  this  region  is 
viewed,  its  interest  remains  always  fresh. .  As  far 
back  as  one  desires  to  delve  into  historical  retrospect, 
there  is  plenty  to  attract  the  geologist's  or  miner's 
interest.  From  Asia  Minor  and  Ai-menia,  the 
archasologist  and  ethnologist  aver  that  the  first 
metal-using  ancestors  of  the  human  race  invaded 


Europe.  Here  was  the  great  forward  stride  made  in 
civilization  which  marked  the  passing  of  the  Stone 
Age  into  the  period  of  bronze.  The  development  of 
social  organization  among  the  early  dwellers  of  for- 
mer Turkish  lands  was  accomplished  by  the  recog- 
nition of  the  economic  value  of  metals.  Hence  the 
search  for  ores  and  the  art  of  working  them  are 
industries  of  high  antiquity  throughout  the  Asiatic 
Near  East. 

An  Intensely  Mineralized  Ai-ea 

Nature  lent  itself  admirably  to  this  development. 
Between  the  land-dotted  waters  of  the  ^gean  and 
the  mountainous  bulwark  which  separated  Turkey 
fi-om  Persia,  great  chains  of  lofty  peaks  extend  and 
culminate  in  the  snow-capped  volcanic  mountains  of 
Armenia.  The  elevated  and  semi-ai'id  plateau  of 
Asia  Minor,  supported  by  three  arcs  of  major  fold- 
ing, is  bordered  by  a  succession  of  ancient  and 
modera  mine  workings  which  reveal  the  intense  work 
of  mineralizing  agencies.  For  the  same  area,  no 
other  region  of  the  world  is  known  to  be  as  exten- 
sively mineralized,  except  Mexico. 

The  feature  of  interest  in  the  Near  Eastern  field 
is  found,  however,  in  the  realization  that  it  is  virgin 
soil  to  the  miner.  At  present  this  interest  is  perhaps 
greater  than  ever,  in  view  of  settlements  about  to 
take  place.  Granted  that  these  settlements  will  pro- 
vide the  land  with  orderly  administration,  one  may 
reasonably  surmise  that  mining  operations  will 
quickly  follow.  In  this  connection  a  knowledge  of 
the  ancient  sites  of  exploitation  is  far  from  being 
devoid  of  value,  for  to  the  modem  prospector  these 
sites  may  be  regarded  as  positive  indications  of  the 
existence  of  ore  deposits,  the  surface  of  which  has 
alone  been  mined,  owing  to  the  imperfect  knowledge 
of  early  miners. 

The  ancient  miners  primarily  sought  gold,  and 
historical  descriptions  of  gold  mining  in  the  Asiatic 
Near  East  are  more  abundant  than  records  for  any 
other  metal.  The  classic  literature  of  Hellas  is  full 
of  allusions.  Many  are  the  legends  which  owe  their 
origin  to  the  clean-ups  made  by  entei-prising  Lydian 
prospectors  in  washing  the  gi-avels  of  the  Hermos 
and  its  tributary,  the  Pactolus.  The  valley  of  these 
rivers  has  its  source  in  the  northern  slope  of  Mount 
Tmolus,  in  the  Smyrna  region,  which  acquired  news- 
paper prominence  since  its  occupation  by  Greek 
forces  in  the  spring  of  1919.  The  origin  of  the  placer 
gold  in  this  region  is  even  discussed  by  ancient 
philosophers.  Some  attributed  the  gold  to  the 
fact  that  Midas,  the  mythical  founder  of  the 
Phrygian  kingdom,  had  bathed  in  the  Pactolus, 
upon  the  advice  of  Bacchus,  in  order  to  be  de- 
prived  of   the   faculty   of   turning   everything   he 
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touched  into  gold — a  predicament  wliich  prevented 
hirn  t'l'om  eating.  Others  entertain  sounder  views. 
Thus  we  find  Philostrates,  who  was  a  contemporary 
of  Nero  and  Vespasian,  advancing  the  hypothesis  of 
tlie  primary  derivation  of  the  nuggets  from  the  gold 
in  the  rocks  of  Mount  Tmolus.  But  this  was  no 
novel  hypothesis,  for  Herodotus  likewse  had  attri- 
buted the  origin  of  the  valley  gold  to  the  same  moun- 
tain. 

The  passing  of  centuries  in  this  region  is  marked 
by  a  decline  of  gold  production.    Byzantine  writers 
of  the  eleventh  century  allude  to  the  ancient  pro- 
ductivity of  the  valleys,  without,  however,  comment 
on  contemporary  recovery.    It  seems  probable  that, 
during  the  last  two  thousand  years,  gold  washing 
in  the  Sm3'-rna  region  has  been  limited  to  the  meager 
operations  which  any  present-day  traveler  may  have 
obsei-ved  among  the  peasants  of  the  Boz  Dagh  low- 
land, who  eke  a  scanty  livelihood  by  washing  the 
gravels  brought  down  by  small  streams.     But  the 
exhaustion  of  the  placer  fields,  by  no  means  a  cer- 
tainty in  itself,  need  not  imply  that  the  mountain 
source  of  the  nuggets  won  by  ancients  is  depleted. 
Historic  Evidence  Confirmed  by  Geologically 
Demonstrated  Conclusions 
The  fact  that  the  northwestern  portion  of  Asia 
Minor  was  gold-bearing  may  be  regarded  as  certain. 
The  abundance  of  gold  jewelry  excavated  on  the  site 
of  the  several  cities  of  Troy  is  evidence  of  ample 
local  production.    Troy  was,  two  thousand  years  ago, 
a  very  ancient  town.     Commercial  intercourse  dur- 
ing the  period  of  its  growth  was  insignificant.  More- 
over, the  city  was  founded  near  Astyra,  an  ancient 
locality  which  was  famed  for  its  gold  mines,  accord- 
ing to  the  testimony  of  no  less  an  explorer  than 
Strabo.     This  historical  evidence  is  supported  by 
modern  geological  knowledge.    The  locality  is  of  in- 
terest because  here  Tertiary  igneous  rocks  have  been 
detected  in  which  the  presence  and  succession  of  rhy- 
olites,  andesites,  and  basalts  are  remarkably  similar 
to  the  sequence  of  flows  observable  in  certain  gold- 
bearing  districts  of  the  Great  Basin  region,  such  as 
the  southwestern  portion  of  Nevada,  which  has  been 
studied  in  detail  by  the  eminent  editor  of  the  "En- 
gineering and  Mining  Journal."     Farther  north,  the 
precious  metal  has  also  been  found  at  Serjiler,  south 
of  the  Dardanelles  region. 

Proceeding  eastward,  the  name  Cape  Jason  on  a 
map  of  the  southern  Black  Sea  coast  evokes  visions 
of  hardy  pioneers  whose  exploits  are  similar  in  many 
respects  to  the  more  familiar  enterprises  of  our 
forty-niners.  Were  the  reader  to  resort  to  Strabo's 
copious  documentation,  he  would  find  that  through- 
out this  Black  Sea  coast  it  was  the  custom  of  the 
natives  to  recover  gold  by  first  straining  the  auri- 
ferous muds  through  screens  and  subsequently 
spreading  the  undersize  over  sheepskins  specially 
selected  on  account  of  their  long  fieece,  the  shreds 
of  which  served  to  entangle  the  precious  metal.  Here, 
beyond  doubt,  was  the  original  land  of  the  Golden 
Fleece.  Pliny,  one  of  the  best  known  among  ancient 
naturalists,  is  an  accordance  with  Strabo  on  this 
point. 


Still  farther  east,  the  Pontic  area  contains  the  val- 
ley of  Izpir,  known  to  its  ancient  dwellers  as  the 
Province  of  Syspiritides.  This  site  is  famous 
through  the  detail  of  Menon,  a  Macedonian  general 
sent  by  Alexander  the  Great,  for  the  purpose  of  se- 
curing possession  of  the  gold  lands.  Such  at  least 
is  Strabo's  version  of  this  expedition.  We  are  now 
in  Armenian  land,  and  here  runs  the  valley  of  the 
Tchoroksu,  which  has  been  identified  by  Bible  stud- 
ents with  the  Pison,  mentioned  in  the  second  chapter 
of  Genesis  wth  the  statement  that  the  locality  was 
gold  bearing.  In  this  region,  also,  somewhat  south 
of  Trebizond,  were  located  the  gold  workings  which 
supplied  the  mint  at  Constantinople  during  the  reign 
of  Justinian,  and  possession  of  which  was  contended 
by  King  Chrosoes  of  Persia. 

This  rapid  sketch  suffices  to  show  that  Asia  Minor 
and  Armenia  were  no  mean  producers  of  gold  in  an- 
tiquity. Modern  exploration  will  probably  throw 
more  light  on  these  ancient  operations  and  will  also 
help  the  mining  geologist  in  the  conduct  of  his  re- 
searches. In  our  time  very  little  gold  has  been  ob- 
tained from  this  area.  In  the  southern  section  the 
deposits  of  argentiferous  lead  of  Bulgar  Dagh  in  the 
Taurus  uplift  have  yielded  small  quantities  of  the 
yellow  metal.  It  is  not  unlikely  that  the  output  will 
be  increased  with  the  introduction  of  modern  ma- 
chinery and  methods  in  the  region. 

Copper  Deposit  on  Upper  Tigris  Worked  Since 

1096  A.  D. 
Copper  appears  to  be  abundant  throughout  Asia 
Minor  and  Armenia.  The  best  known  deposit  is  un- 
doubtedly that  of  Arghana  Maden,  in  the  upper  val- 
ley of  the  Upper  Tigris.  This  deposit,  which  covers 
an  area  of  about  eight  square  miles,  is  known  to  have 
been  worked  since  1096  A.  D.  At  the  beginning  of 
the  present  century  the  Turkish  government,  by 
which  it  was  owned,  had  converted  it  into  small 
leases  which  were  granted  to  native  operators.  The 
ore  was  converted  locally  into  matte  containing 
about  30  per  cent  copper  and  shipped  in  this  form 
to  Alexandretta,  whence  it  was  conveyed  to  Euro- 
pean smelters.  A  promising  region  for  copper  pro- 
duction appears  to  be  the  coastal  lowland  extending 
east  of  Fatissa  Bay  beyond  Trebizond  to  the  former 
Turko-Russian  frontier.  Desultory  work  of  the  last 
thirty  years  throughout  this  region  serves  to  indi- 
cate the  presence  of  extensive  copper  beds.  It  was 
impossible  to  undertake  operations  while  the  Turk- 
ish regime  lasted,  owing  to  incessant  requests  for 
"backshish"  from  officials  high  and  low. 

Within  the  plateau  of  Asia  Minor  a  variety  of 
economically  workable  mineral  deposits  are  found. 
At  Sultanchair,  in  the  province  of  Brussa,  borax  in 
the  form  of  extensive  beds  of  pandermite,  a  variety 
of  colemanite  or  borate  of  lime,  occurs  in  Tertiary 
sedimentaries  lying  in  a  basin  surrounded  by  steep 
hills  of  granite  and  crystalline  schist.  The  plains 
near  Eskishehir  constitute  one  of  the  most  impor- 
tant localities  in  the  world  from  which  meerschaum 
is  mined.  The  producing  district  extends  from 
Eskishehir  eastward  to  Angora.  The  mineral-bear- 
ing plains  form  a  valley  filled  with  di'ift  from  the 
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surrounding  mountains.  In  this  drift,  the  sepiolite, 
or  meerschaum,  is  found  in  rounded  nodular  masses 
rarely  exceeding  10  cm.  in  diameter.  The  product 
is  graded  according  to  color  and  purity  into  five  or 
six  qualities,  and,  before  the  war,  the  bulk  of  the 
output  was  controlled  by  Austrian  companies.  Other 
minerals,  such  as  arsenical  pyrite  near  Odemish  and 
lithogi'aphic  stone  north  of  Mihailich,  have  also  been 
profitably  extracted. 

Manganese,  Emery,  Chrome,  Antimony,  and  Quick- 
silver Mined  in  Plateau  Region 

In  general,  however,  the  mountainous  rim  of  the 
plateau  deserves  greater  attention  on  the  part  of  the 
mining  operator  than  the  gently  sloping  tableland 
of  the  interior.  On  the  west,  manganese  has  been 
mined  in  the  Phlinika  and  Zengan  districts.  The 
production  of  Turkish  emery  came  entirely  from  this 
section  of  Asia  Minor  and  the  adjacent  islands. 
Inland,  the  emery  mines  lie  in  a  belt  extending  south 
and  southeast  of  Smyrna.  The  ore  occurs  in  lumps 
up  to  15  cm.  in  diameter,  embedded  in  a  red-brown 
clay  and  associated  with  calcite.  Chrome  ore,  rich 
in  chromic  oxide  and  with  low  silica  content,  has  also 
been  mined  in  this  region.  The  production,  however, 
has  fallen  off  in  recent  years. 

Two  important  centers  of  antimony  production,  at 
Odemish  and  Jinlikaya,  in  the  same  Smyrna  district, 
deserve  mention.  High-grade  ore,  often  carrying  as 
high  as  65  per  cent  antimony,  is  found  in  both 
places  mentioned.  Mercury  has  likewise  been  ob- 
tained at  Karaburna,  near  Smyrna,  from  cinnabar 
deposits  in  the  vicinity  of  basaltic  flows  and  meta- 
morphic  siliceous  schists.  Mining  was  carried  on  in 
open  cuts  on  ores  containing  as  little  as  0.25  per 
cent  Hg,  which  were  sorted  and  screened  into  con- 
centrates assaying  from  0.75  per  cent  to  2.0  per 
cent  Hg.  Double  Spirek  tower  furnaces  for  broken 
ore  and  Cei-mak-Spirek  for  fine  were  installed  about 
ten  yeai'S  ago,  the  production  then  amounting  to 
approximately  3,000  flasks.  At  Konia,  also,  cinnabar 
has  been  found  associated  occasionally  with  stibnite. 

The  southern  portion  of  the  rim  is  noted  chiefly 
for  its  iron.  It  is  not  unlikely  that  the  region  east 
of  Adalia  Bay,  now  under  Italian  control,  may  be- 
come a  site  of  iron  exploitation.  This  important 
mineral  is  also  found  at  Anamur  directly  facing  the 
island  of  Cyprus.  To  the  east  the  flanks  of  the  pow- 
erful Taurus  uplift  are  known  to  have  yielded  gold, 
silver,  copper,  and  lead. 

Lignite  Deposits  Extensive 

Neither  is  the  region  devoid  of  fuel.  Lignite 
occurs  extensively  in  Asia  Minor,  Armenia,  and 
Syria.  The  beds  containing  this  variety  of  coal  are 
generally  met  in  tertiary  lacustrine  deposits,  and 
appear  to  belong  to  a  zone  of  transition  between  the 
Miocene  and  the  Pliocene.  The  deposit  worked  at 
Manjilik  is  t>TDical,  and  its  product  was  formerly 
used  as  fuel  for  an  electric  power  station  feeding  the 
smelters  and  workings  of  the  Balia  silver-lead  mines. 
Throughout  the  Troad  and  the  Dardanelles  region 
seams  of  lignite  are  also  found.  The  beds  extend, 
in  fact,  through  Demirtash,  near  Bi'usa,  to  Chai, 
near  Afiounkarahissar,  where  the  thickness  of  the 


coal  attains  2  m.  In  the  province  of  Smyrna  like- 
wise, at  Sokia  and  Nazili,  lignite  has  been  produced 
for  local  use.  Its  occurrence,  however,  does  not  ap- 
pear to  be  confined  to  these  two  districts. 

In  Armenia,  lignite  has  been  derived  from  seams 
imbedded  in  the  Upper  Eocene,  occurring  in  the 
province  of  Erzerum.  The  annual  production  for 
1911  amounted  to  1,000  tons,  and  has  not  been  ex- 
ceeded since  then.  As  one  nears  the  old  Russian 
frontier,  the  lignite  beds  are  met  again.  They  are 
well  developed  at  Kheneke,  near  Migri,  in  the  upper 
valley  of  the  Ai-ax,  as  well  as  at  Cheraker  and 
Sivan,  near  the  Lake  of  Van.  A  hard  variety  of 
coal,  resembling  anthracite,  has  been  discovered  near 
Erook,  in  the  province  of  Biblis.  A  similar  grade 
has  also  been  met  in  the  environs  of  Palu. 

The  exploitation  of  coal  in  Mesopotamia  dates  back 
to  the  middle  of  the  nineteenth  century,  when  the 
fuel  was  won  on  a  small  scale  for  local  consumption 
at  Hai-pot,  east  of  Jezvich.  It  was  used  later  on  the 
river  boats  plying  on  the  navigable  stretches  of  the 
Tigris.  In  the  low  hills  lying  east  of  Kifri,  near 
Bagdad,  coal  has  been  obtained  from  shallow  work- 
ings chiefly  for  the  use  of  the  fluvial  transportation 
industry. 

In  Syria  two  deposits  of  lignite  are  worked  in  the 
province  of  Beyrut.  The  Anmiade  mine,  near  the 
village  of  Kermael,  yields  about  1,000  tons  annually, 
and  one-half  of  this  amount  is  obtained  at  Haitoura, 
near  Jezzini.  In  the  Lebanon,  many  districts  in 
which  lignite  occurs  are  known.  At  Falooga,  the 
lignite  was  mined  to  supply  the  silk  factories  of  the 
neighborhood  with  fuel.  Elsewhere  in  Syria  coal  has 
been  discovered  in  the  Beka's  mountains  and  at 
Huleh,  near  Damascus.  Explorers  have  also  men- 
tioned the  presence  of  coal  near  Aleppo.  In  Pales- 
tine the  only  locality  in  which  coal  is  known  appears 
to  be  the  Ajiloon  district. 

Syria  is  noted  chiefly  for  its  bitumen,  which  is 
recognized  as  being  exceptionally  pure  and  rich  in 
the  native  state.  The  product  is  used  locally  in  the 
manufacture  of  black  varnish  for  furniture,  leather, 
and  the  like.  The  chief  producing  localities  are  the 
Dead  Sea  shores  and  Hasbeya.  In  the  latter  locality 
the  pits  ai'e  now  in  the  abandoned  state  in  which 
they  were  a  few  years  prior  to  the  war.  An  excel- 
lent quality  of  bitumen  is  also  found  near  Latakieh, 
in  northern  Syria. 

The  most  important  and  best-developed  coal  field 
in  Turkey  occurs  in  the  vicinity  of  Constantinople, 
at  Heraklea,  on  the  Black  Sea  coast.  The  coal  beds 
are  not  known  to  extend  far  inland,  but  their  easterly 
extension  beyond  Amasra  is  surmised.  The  coal 
belongs  to  the  bituminous  variety  and  is  slightly 
higher  in  ash  than  the  corresponding  average  ty-pes 
from  European  basins.  It  may  be  classified,  on  the 
basis  of  paleontological  and  lithological  data,  into 
three  stages,  corresponding  to  the  Culm,  Westpha- 
lian,  and  Stephanian  stages  of  the  European  carbon- 
iferous. Locally,  these  stages  are  known,  respec- 
tively, as  the  Aladjaghzy,  the  Cozloo,  and  the  Cara- 
don.  The  first  two  are  economically  the  most  impor- 
tant, but  the  best  coal  is  derived  from  the  middle 
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stage.  The  Caradon  stage  provides  excellent  ma- 
terial,for  coking  purposes;  the  Aladjaghzy  is  used 
chiefly  in  the  manufacture  of  illuminating  gas  and 
for  steam  generation. 

The  most  important  mines  in  this  coal  field  are 
owned  by  a  Fi-ench  company.  Many  native  oper- 
ators, however,  have  obtained  leases  from  the  gov- 
ernment, and  work  independently  on  a  small  scale. 
The  annual  production  increased  from  137,000  tons 
in  1890  to  over  750,000  in  the  years  immediately 
before  the  war.  It  is  believed  that  this  tonnage  is 
susceptible  of  further  increase  when  conditions  be- 
come normal  in  the  region.  Prior  to  1914,  the  coal 
consumption  of  Asiatic  Turkey  and  the  Levant  was 
estimated  at  5,000,000  tons. 

The  Asiatic  Near  East  contains  a  very  rich  petrol- 
eum field  in  its  southeastern  section  along  the 
frontier  between  Turkey  and  Persia.  All  the  way 
between  Mosul  and  Bagdad  the  Arabs  are  in  the 
habit  of  collecting  for  lighting  puiTDOses  the  oil  ooz- 
ing above  the  soil.  This  Mesopotamian  oil  field  has 
reached  a  stage  of  profitable  development  on  the 
Persian  side  of  the  frontier,  where  British  com- 
panies operate.  The  British  government  is  a  co- 
owner  in  these  fields,  as  declared  by  the  Chancellor 
of  the  Exchequer  before  the  House  of  Commons  on 
Dec.  3,  1919,  with  the  statement  that  the  British 
government  had  purchased  two  million  one-pound 
shares  from  the  Anglo-Persian  Oil  Co. 

It  is  interesting  to  note  that  manifestations  of  oil 
are  continuous  throughout  a  long  belt  which  begins 
at  the  oil  fields  of  Burma  and  extends  westward  to 
Mesopotamia,  whence  it  strikes  northward  through 
Armenia  and  ends  in  the  Caucasian  oil  fields.  Every- 
where in  this  belt  the  liquid  fuel  has  been  found, 
and  though  its  importance  has  only  been  recognized 
at  Baku,  Ahwaz,  and  in  Bui'ma,  many  of  the  inter- 
vening localities  where  the  black  liquid  oozes  con- 
stantly, such  as  the  butte  of  Van,  undoubtedly  de- 
serve to  be  explored. 

Georgia  Most  Important  Source  of  Manganese 

In  Caucasian  temtory,  the  best  mineralized  sec- 
tion appears  to  occur  in  Georgia.  This  region  is 
noted  for  its  manganese  mines.  It  is  estimated  that 
half  of  the  world's  output  of  this  mineral  comes 
from  the  Kutais  mines.  In  this  section  of  Georgia, 
the  Schalken  Grueben  and  Huetenverein  of  Gelsen- 
kirchen  was  the  most  important  operating  finn  be- 
fore the  war.  This  German  property  was  confiscated 
after  the  war  by  the  Russian  government  and  nego- 
tiations were  carried  on  for  some  time  with  British 
capitalists  for  its  acquisition.  Subsequent  Russian 
reverses  prevented  a  deal  from  being  consummated. 

Copper  is  also  found  extensively  from  the  Black 
Sea  to  the  Caspian,  but  the  deposits,  although  con- 
siderable, are  handicapped  by  lack  of  roads  and  fuel. 
One  of  the  best-known  deposits  is  that  of  Zanghezux', 
in  Armenia,  which  has  been  developed  in  a  small 
way.  Coal  is  practically  unknown  in  the  Caucasus. 
The  scarcity  of  this  fuel,  however,  is  compensated 
by  the  existence  of  oil. 

In  this  period  of  world  reconstruction,  the  point 
of  greatest  interest  in  regard   to   mining   in   these 


regions  lies  in  the  possibility  of  resuming  exploita- 
tion, which  has  remained  at  a  standstill  for  about 
two  thousand  years.  The  exhaustion  of  rich  sur- 
face ores  need  not  imply  depletion  of  the  deposits. 
In  fact,  everywhere  in  the  Asiatic  Near  East  the 
knowledge  and  craft  of  modern  methods  are  awaited. 
Strabo,  to  whom  I  shall  once  more  pay  tribute,  had 
written  of  the  Rio  Tinto  Mines  as  gold  producing  in 
the  same  glowing  terms  which  he  applied  to  mines 
in  Asia  Minor. 

A  mining  geologist  trained  to  ore  variation  at 
depth  would  be  little  surprised  to  find  extensive 
copper  beds  where  gold  was  mined  twenty  centuries 
ago.  Detailed  investigations  in  Asia  Minor  and  Ar- 
menia, as  well  as  in  Syria  and  Mesopotamia,  will 
probably  lead  to  interesting  developments.  But  little 
can  be  achieved  before  these  regions  are  properly 
administered,  and  this  at  present  is  their  most 
urgent  need. 

Mounting  a  Large  Map 

Methods  used  in  mounting  several  large  prints  in 
order  to  form  one  large  map  may  be  of  interest  to 
readers  who  occasionally  have  similar  work  to  do. 
The  completed  map  was  90  x  240  in.  Eighteen 
prints,  size  30  x  40  in.,  were  used  and  placed  to- 
gether as  shown  in  the  accompanying  sketch. 

A  floor  of  sufficient  area  to  accommodate  all  of  the 
prints  was  chosen  and  then  planed  to  a  fairly  smooth 
surface.  Twenty-two  feet  of  ten-quarter  sheeting 
was  tacked  to  the  floor,  stretched  widthwise  to  ob- 
tain a  margin  over  the  width  required,  and  fastened 
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securely  by  tacking  small  wooden  strips  around  the 
edges.  A  thin  paste  of  cornstarch,  with  a  little  flour 
and  glue  added,  was  made  and  then  boiled  for  a  half- 
hour  or  more  until  good  thick  paste  was  obtained. 
This  was  applied  to  the  back  of  the  prints  with  a  wide 
paper-hanger's  brush,  care  being  taken  to  spread  it 
evenly  and  not  too  thickly.  The  print  was  then 
put  in  place  on  the  sheet,  and  the  work  done  rapidly 
in  order  to  prevent  patches  diying  before  they  were 
properly  stuck. 

Prints  were  placed  in  the  short  rows  first,  that  is, 
the  three  prints  in  A,  then  those  in  B,  and  so  on.  This 
makes  it  easier  to  match  the  prints.  If  a  row  length- 
wise were  laid  first,  the  first  print  laid  would  be  diy 
and  partly  shrunk  before  the  next  row  could  be 
started.  It  was  also  found  best  to  lay  the  No.  2 
print  of  each  row  first. 

Two  men  working  together  can  get  better  results. 
Half  round  mounting  sticks  placed  at  top  and  bot- 
tom complete  the  map. 
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Mining  at  Cerro  de  Pasco,  Peru 

Mineralized  Area  in  the  Andean  Mountains,  at  an  Altitude  of  14,300  Ft.     Shrinkage,  Square- 
Set,  and   Cut-and-Fill  Methods  Employed     Leaching  of  Stockpiles 
by  Meteoric  and  Mine  Waters. 

BY   MYRON   R.   WALKER* 
Written  exclusively  for  The  Journal 


CERRO  DE  PASCO,  Peru,  is  a  town  of  about 
12,000  population  lying-  in  latitude  11  degi-ees 
south,  and  110  miles  from  the  Pacific  Ocean. 
It  is  14,300  ft.  above  sea  level,  on  a  slope  which 
drains  west  to  the  Junin  plateau.  About  a  mile  north 
of  Cerro  is  a  watershed,  to  the  immediate  south  and 
west  of  which  the  drainage  is  by  the  rivers  Mantaro, 
Apurimac,  and  Ucayali  for  about  960  miles  to  the 
Amazon;  and  to  the  immediate  north  and  west  of 
the  watershed  the  drainage  is  by  the  rivers  Huallaga 
and  Maranon  for  about  610  miles  to  the  Amazon. 
The  two  waterways  are  roughly  parallel  and  run 
north  about  ninety  miles  apart.  Cerro,  therefore, 
like  nearly  all  of  inland  Peru,  may  be  said  to  lie 


north  and  south  and  varying  from  half  a  mile  wide 
at  the  north  end  to  a  mile  wide  at  the  south  end. 

Much  of  the  ground  is  swampy,  and  the. mines  are 
wet.  A  drainage  tunnel  (from  Lake  Quiulacocha, 
at  the  southwest),  supposed  to  have  been  completed 
about  1830,  taps  the  mines  at  the  300-ft.  level,  but 
is  now  of  little  use,  being  caved  in  many  sections. 
P'oiTnerly  it  was  of  recognized  utility,  both  for  drain- 
age and  ventilation  pui-poses,  and  scores  of  the  old 
workings  which  were  gouged  down  from  surfaice 
comiect  to  it.  A  more  modern  tunnel  was  started 
by  Meiggs  in  the  '80s,  under  a  goveiTunent  conces-. 
sion  allowing  a  royalty  on  ore  extraction  from 
drained  mines.    The  concession  has  passed  through 


THE    TOWN    OF    CERRO    DE    PASCO 


at  the  headwaters  of  the  Amazon.  The  town  is 
fifteen  hours  by  rail  from  the  principal  Peruvian 
port  of  Callao,  the  journey  being  nearly  east  for 
140  miles  of  track  and  across  the  continental  divide, 
and  thence  nearly  north  for  83  miles  of  track.  Daily 
freight  service  is  maintained,  but  passenger  trains 
make  only  three  round  trips  per  week.  The  rail- 
roads are  standard  gage. 

Topography  and  Di-ainage 

The  mines  lie  in  a  basin  bounded  by  hills  which 
rise  about  300  feet  above  it.  The  basin  is  an  eastern 
branch  of  the  Junin  plateau.  The  ground  of  known 
mineral  value  covers  an  area  roughly  a  mile  long 

•Formerly  Chief  Mining  Engineer,   Cerro  de  Pasco  Copper  Corporation. 


other  hands  until  finally  it  is  controlled  by  the  Cerro 
de  Pasco  Copper  Corporation.  This  adit,  known  as 
the  Rumiallana  tunnel,  is  two  miles  long,  taps  the 
mines  at  about  the  400-ft.  level,  handles  2.000  gal. 
of  water  per  minute,  and  drains  to  the  north.  Any 
future  drainage  tunnel  at  greater  depth  will  prob- 
ably be  five  or  more  miles  long,  and,  like  the  Rumial- 
lana, will  debouch  north  or  northeast.  The  known 
valuable  claims  at  Cerro  cover  an  area  of  about  430 
acres.  Most  of  these  are  o\\'ned  by  the  Cerro  de 
Pasco  Copper  Coi-poration  and  allied  interests. 

The  Andean  Mountains  are  sedimentary  rock.  The 
Cerro  formation  has  been  called  lower  Cretaceous. 
East  of  the  mineralization  occurs  limestone;  to  the 
south  is  limestone  and  shale,  and  to  the  west  is  an 
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intrusive  locally  called  rhyolite.  In  places  the  rhyo- 
lite,  instead  of  being  solid,  occurs  as  breccia,  locally 
called  conglomerate.  The  sedimentary  contacts  dip 
under  the  intrusive.  Between  the  rhyolite  and  the 
limestone,  and  extending  north  and  south,  is  a  body 
of  pyrite  variously  estimated  as  containing  up  to 
300,000,000  tons  considering  its  extent  as  only  500 
ft.  below  surface.  At  its  southern  end  the  pyrite 
turns  along  the  shale  toward  the  west. 

The  worked  orebodies  lie  either  in  the  pyrite  or 
close  to  it  on  the  side  of  the  sedimentaries.  The 
limonite  capping  of  the  pyrite  is  what  was  generally 
worked  before  1890.  It  is  called  "paco,"  and  is 
worked  chiefly  for  its  silver.  The  rhyolite  is  fairly 
covered  by  swampy  ground,  and  its  limits  therefore 
have  not  been  well  marked.  West  of  the  rhyolite 
limestone  again  occurs,  the  contact  dipping  under 
the  intrusive. 

The  pacos  are  generally  siliceous  from  surface 
down  to  300  ft.,  the  silica  content  being  70  to  80 
per  cent.  In  one  place  paco  has  been  found  at  a 
depth  of  nearly  400  ft.,  and  a  vertical  fault  displace- 
ment is  suspected  here.  Siliceous  pacos  carrying 
silver  to  the  amount  of  eight  or  more  ounces  per 
ton  are  used  for  converter  lining. 

At  depth  the  solid  pyrite  is  joined  on  the  east  not 
by  pacos  but  by  a  banded  sedimentary  impregnated 
with  very  fine-grained  pyrite,  with  excess  iron  near 
the  pyrite  and  excess  silica  at  a  distance.  This  zone 
is  characterized  by  chimneys  enriched  in  silver  or 
copper  or  in  both.  Some  of  these  chimneys  were 
worked  down  to  300  ft.  in  former  days,  and  others 
have  been  discovered  only  by  recent  depth  develop- 
ment. Two  such  chimneys  carry  lead  and  zinc  in- 
stead of  copper. 

The  eastern  or  calcareous  sedimentaries  were  ex- 
ceptionally impregnable,  probably  due  to  a  major 
north-and-south  fracture,  and  large  deposits  of  cop- 
per ore  were  formed  therein,  enriched  by  leaching 
of  the  superimposed  cupriferous  limonite.  The 
southern  or  clay  sedimentaries  were  not  so  easily 
pierced ;  hence,  instead  of  a  stockwork,  naiTow  veins 
were  formed  along  fractures  roughly  parallel  to  the 
rhyolite  contact.  The  copper  occurs  usually  as 
arseno-antimonial  sulphide,  but  oxides,  carbonates, 
and  even  native  copper  are  found. 

The  Workings 

The  large  copper  deposits  forming  the  eastern 
and  southeastern  parts  of  the  mineralization 
have  been  well  prospected  by  workings  to  below  400 
ft.  The  southern  portion  has  been  similarly  opened 
to  700  ft.  The  northern  end  is  zincy  in  depth,  and 
development  operations  were  stopped  at  the  400-ft. 
level.  The  western  side,  comprising  both  paco  and 
pyrite,  has  not  been  sufficiently  developed  and  is 
now  being  explored  by  churn  dialling. 

Numerous  faults  cut  both  the  stockwork  and  the 
naiTow  vein  sections.  Those  in  the  stockwork  are 
of  small  throw  and  are  more  noticeable  from  a  study 
of  horizontal  sections  than  from  rock  appearance 
on  the  ground.  Those  affecting  the  narrow  veins 
are  of  gi'eater  throw  and  have  often  required  con- 
siderable study. 


Neglecting  the  old  native  workings,  the  mines 
have  been  opened  by  several  vertical  shafts,  of  which 
five  are  at  present  working  shafts.  Excelsior,  the 
deepest  shaft,  is  below  the  800-ft.  level  (May,  1919). 
Main  working  levels  are  the  300,  400,  500,  600,  700, 
and  800.  The  Rumiallana  di'ainage  tunnel  in  places 
constitutes  a  working  level ;  at  the  south  end  of  the 
property  it  is  30  ft.  above  the  400,  and  at  the  north 
end  30  ft.  below  the  400-ft.  level. 

In  the  stockwork  section,  main  drifts  run  about 
north  and  south,  usually  along  the  west  side  of  the 
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orebody,  and  crosscuts  are  placed  at  intervals  vary- 
ing from  50  to  200  ft.  Raises  are  situated  at  points 
of  em'ichment  and  driven  to  the  level  above.  Square 
setting  is  started  from  the  raises  and  carried  two 
sets  wide  to  certain  limits.  These  limits  may  be 
older  workings,  walls  of  the  oi-ebody,  fire  zones,  lean 
ore,  or  simply  tramming  distance.  Practice  has  de- 
termined the  limiting  width  of  two  sets,  as  wider 
cuts  bring  trouble  both  by  cost  of  extra  timbering 
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to  support  the  weight  and  by  incipient  adjacent 
crushing,  causing  fire  zones.  Stopes  are  usually  run 
not  over  seven  floors  high  for  a  single  cut.  Waste 
siliceous  filling  is  brought  through  the  raises  fi'om 
upper  levels  and  packed  into  the  open  sets,  when 
possible  removing  the  timber  while  retreating.  Onlj' 
a  small  percentage  of  the  timber  is  saved.  Adja- 
cent to  fire  zones  the  filling  is  packed  in  wet. 

Above  the  stockwoi'k  section  mined  by  square  sets 
the  siliceous  capping,  low  in  copper  but  with  good 
silver  values,  was  mined  until  recently  by  the  glory- 
hole  method.  This  capping  runs  easily  when  broken, 
and  was  pulled  to  chutes  on  the  300-ft.  level.  It  has 
been  found  cheaper  to  mine  the  gi'ound  directly  into 
railroad  cars  on  the  surface. 

The  narrow  veins  were  first  mined  by  the  stull- 
and-pillar  method.  Inherent  in  the  method  as  here 
practised  was  an  element  of  uncertainty,  because 
the  stopes  "wouldn't  stay  open  and  wouldn't  come 


readiness  with  which  the  copper  enters  into  solution 
and  precipitates  on  iron  has  led  to  an  experimental 
adaption  of  the  method  underground.  A  shrink- 
age stope  is  being  prepared  in  the  low-copper  pyrite, 
and  the  intention  is  to  leach  both  the  broken  ore  in 
the  stope  and  the  drawn  ore  in  the  surface  stockpile. 
The  results  of  this  experiment  will  be  interesting. 

In  1917  the  total  production  was  about  300,000 
tons,  of  which  about  40  per  cent  was  from  the 
shrinkage  stopes,  30  per  cent  from  square-set  stopes, 
and  30  per  cent  from  silica  caving.  In  1918  the  pro- 
duction was  about  260,000  tons,  of  which  about  52 
per  cent  was  from  shrinkage  and  cut-and-fill  stopes, 
29  per  cent  from  square-set  stopes,  17  per  cent  from 
silica  caving  and  stripping,  and  2  per  cent  from 
leaching  stopes.  The  proportion  mined  by  each 
method  during  various  periods  is  dependent  not  at 
all  on  availability  of  ores  in  different  parts  of  the 
mines,  and  not  to  any  gi-eat  extent  on  the  cost  of 
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together."  At  the  Rumiallana  level  the  shrinkage 
method  was  adopted.  Shrinkage  works  well  in  the 
veins  which  stand  nearly  vertical  and.  are  compara- 
tively narrow,  say  ten  feet  wide.  In  the  flatter  and 
wider  veins  the  hanging  wall  diluted  the  broken  ore 
and  tended  to  dislodge  in  slabs,  which  blocked  the 
flovv  to  the  chutes.  In  the  wider  veins  a  cut-and-fill 
method  has  therefore  been  adopted;  but  instead  of 
carrying  cribbed  ore  passes  up  the  stopes,  foot-wall 
raises  are  driven  parallel  to  the  vein,  and  from  these 
are  driven  horizontal  or  inclined  crosscuts  to  the 
stope.  The  relative  cost  of  this  cut-and-fill  method, 
as  compared  with  shrinkage,  has  not  been  deter- 
mined. A  division  of  costs  by  toimage  is  not  a  cri- 
terion when  costs  are  rapidly  changing.  The  proper 
comparison  can  be  made  only  by  dividing  quantity 
(not  cost)  of  labor  and  material  by  tonnage,  and 
this  has  not  yet  been  done. 

Leaching   of    stockpiles    by   meteoric    and   mine 
waters  has  been  practised  at  Cerro  since  1913.    The 


the  method,  but  largely  on  the  requirements  of  the 
smeltery,  wliich  treats  both  custom  and  company 
ores.  The  variation  in  copper,  silver,  iron,  and  silica 
content  of  the  Cerro  ores,  according  to  various  sec- 
tions of  the  mines,  makes  these  ores  very  attractive 
to  a  smelterman. 

The  classification  of  i-eserves  is  largely  on  the 
basis  of  equivalent  value  of  copper  content,  consid- 
ering a  certain  number  of  ounces  of  silver  as  equiva- 
lent to  1  per  cent  of  copper,  but  this  basis  is  not 
adhered  to  strictly.  Ores  of  314  per  cent  copper  are 
called  "high  grade."  Ores  of  less  than  SV'e  Per  cent 
copper  and  not  less  than  2i/>  per  cent  copper  equiva- 
lent are  called  "low  grade."  Ores  of  li'o  to  214  per 
cent  copper  equivalent  are  called  "concentrating." 
In  addition  to  these  classes  is  that  of  lead-zinc  ore, 
which,  to  be  considered,  must  not  fall  in  the  above 
classes,  and  must  have  at  least  ten  per  cent  zinc. 

In  making  an  estimate  of  ore  reserves  at  any 
given  time,  the  calculation  of  copper  equivalent  is 
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based  on  the  relative  ruling  prices  for  copper  and 
silver,  and  it  would  thus  seem  that  the  classification 
of  any  given  ore  might  vary  from  time  to  time.  In 
following  this  classification  it  is  found  (1)  that 
"high-grade"  ore  has  almost  invariably  more  than 
4  per  cent  copper  equivalent;  (2)  that  "low-grade" 
ore  includes  material  of  low-copper  high-iron  content 
copper  and  2  oz.  silver,  and  material  running,  say, 
no  copper  and  20  oz.  silver;  (3)  that  "concentrating" 
ore  includes  material  of  low-copper  high-iron  content 
which  possibly  cannot  be  economically  concentrated 
but  doubtless  can  be  leached  at  a  profit. 

Ore  blocked  on  at  least  three  sides  is  classed  "in 
sight."  Ore  blocked  on  two  sides  only  is  classed 
"probable."  No  other  classes  are  considered,  but 
the  given  classification  is  extended  to  include  gi'ound 
ten  feet  beyond  development  workings  in  ore,  and 


portion  of  the  compressor  equipment  is  connected 
for  either  steam  or  rope  di'ive.  When  diiven  by 
steam,  the  rope  drive  runs  the  motoi's  as  generators 
to  furnish  power  for  the  electric  pumps.  The  elec- 
tric pumps  are  geared  triplex,  and  3-  and  6-stage 
centrifugals.  Air  pumps  also  are  installed,  but  ex- 
cept for  certain  purposes  are  seldom  used. 

The  standard-gage  railroad  receives  ore  fi'om  the 
surface  bins  into  wood  and  steel  gondolas  of  18  to 
35  ton  capacity.  The  railroad  is  owned  by  the  min- 
ing interests  and  serves  the  metal  mines,  coal  mines, 
lime  quarry,  smeltery,  and  one  hydro-electric  station. 

With  the  exception  of  timber  and  some  food,  prac- 
tically all  supplies  come  from  the  United  States. 
Within  the  last  two  years  native  eucalyptus  has  been 
used  for  stulls,  lagging,  and  short  plank.  All  other 
mine  timbers  are  Oregon  pine.     The  present  prin- 
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these  ten  feet  are  classed  with  the  block  adjoining 
on  the  opposite  side  of  the  working. 

At  the  end  of  1917  there  was  suflficient  ore  "in 
sight"  and  "probable"  to  last  twenty  years  at  nor- 
mal production,  witli  a  content  of  more  than  5  per 
cent  equivalent  copper.  During  1918  development 
work  was  curtailed,  but  at  the  end  of  1918  the  ex- 
pectations of  life  were  extended  rather  than  re- 
duced. 

Power  for  all  purposes  is  available  from  the  com- 
pany's two  hydro-electric  stations.  The  mines  use 
about  1,600  bp.  The  first  large  hoisting  engines  were 
designed  to  run  either  by  steam  or  compressed  air, 
and  were  usually  run  by  air.  Recently  all  shaft  hoists 
have  been  electrified.  Air  is  still  available  to  the 
principal  hoist  for  emergency  use.  In  case  the  elec- 
tric powei'  lines  are  down,  a  battery  of  coal-fired 
steam  boilers  is  immediately  thrown  in  to  run  the 
compressors.  A  further  battery  of  oil-fired  steam 
boilers,  which  are  usually  acting  as  air  receivers, 
is  unlimbered  for  power  use  and  is  ready  in  an  hour 
if  the  electric  shutdown  promises  to  be  protracted.  A 


cipal  shaft  is  the  Esperanza,  vdth  five  compartments 
and  steel  headframe.  It  is  in  the  foot  wall  of  the 
stockwork  section  and  reaches  the  700-ft.  level.  The 
four-compartment  Excelsior  shaft  is  in  the  foot  wall 
of  the  narrow  vein  section,  reaches  the  800-ft.  level, 
and  is  being  equipped  with  steel  headframe.  Other 
shafts  have  wood  headframes. 

On  main  haulage  levels  Jeffrey  electric  locomotives 
are  used  in  connection  with  D.  C.  250  volt  overhead 
trolley  wire.  Trains  consist  of  six  Hadfield  cars 
holding  22  cu.  ft.  each.  On  the  new  lower  levels  it 
is  proposed  to  use  40-cu.  ft.  Granby  cars.  Hand 
tramming  in  stopes  and  intermediate  levels  is  by 
14-cu.  ft.  end-dump  cars. 

Imported  skilled  and  professional  laborers  are  sup- 
plied with  free  quarters.  Single  men  get  either 
suites  or  single  rooms  with  bath.  Family  men  have 
modern  cottages.  Heat,  light,  and  furniture  are 
free.  Board  is  supplied  by  the  company  at  $25  per 
month.  A  well-equipped  hospital,  with  a  capacity 
of  sixty  beds,  is  run  by  the  company  at  Cerro,  and 
has  emergency  branches  at  other  camps.    A  nominal 


318 


Engineering   and   Mining   Journal 


Vol.  109,  No.  5 


monthly  medical  fee  is  charged  to  all  contract  and 
monthly  salaried  men.  A  club  organized  by  the  em- 
ployees and  managed  by  the  company  maintains 
bowling  alley,  billiard  room,  barber  shop,  library  and 
reading  room,  dance  hall,  and  card  room. 

Common  labor  gets  a  minimum  of  $0.75  a  day. 
Miners  and  drillers  get  up  to  $2,  skilled  mechanics 
up  to  $4,  and  shift  bosses  up  to  $5.  Salaries  of  pro- 
fessional men  are  about  the  same  as  in  the  United 
States. 

Costs 

Underground  costs  per  ton,  including  wages,  ma- 
terial, and  power,  in  1918  were,  for  cut-and-fill  min- 
ing, $2.08;  square-set  mining,  $3.97:  stripping, 
$0.29;  pumping,  $0.30;  haulage,  $0.35;  hoisting, 
$0.35;  sorting,  $0.06;  loading,  $0.09;  total  operating, 
$3.48.      Engineering    cost    was    $0.07;    laboratory, 


the  mine  tonnage  in  1918  was  13  per  cent  below  that 
of  1917,  the  smeltery  output  was  about  the  same 
for  the  two  years.  This  may  be  explained  by  any 
or  all  of  the  following  factors:  Vaiying  grade  of 
Cerro  shipments;  varying  grade  and  quantity  of 
Morococha  shipments;  effect  of  custom  ores;  smel- 
tery efficiency. 

Capacity  of  Equipment 
The  present  mine  equipment  at  Cerro  can  easily 
handle  420,000  tons  per  year,  and  on  the  basis  of 
present  prices  should  mine  this  quantity  at  an  un- 
dergi'ound  cost  of  less  than  $3  per  ton.  With  the 
completion  of  the  new  smeltery  at  Oroya,  the  addi- 
tion of  rolling  stock  to  the  railroad,  the  completion 
of  the  new  concentrator  at  Cerro,  the  normalization 
of  the  tonnage  from  Morococha,  and  the  elimination 
of  war  restrictions  on  getting  supplies,  there  should 
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$0.04  ;  accounting,  .supei'intendence,  and  miscellane- 
ous, $0.28. 

Each  opei-ating  item  of  labor  and  material  used 
is  charged  to  either  the  individual  working  place 
or  to  a  general  subdivision,  such  as  pumping,  tram- 
ming, or  other  oi^eration.  Each  account  or  shop 
order  is  assigned  a  number.  Classification  of  all 
labor  and  material  slips  is  made  daily,  and  the 
amounts  are  posted  daily  on  an  individual  sheet  for 
each  account  number.  These  sheets  are  supervised 
by  the  engineeiing  department  to  eliminate  errors 
of  classification.  Power  costs  are  distributed  by  the 
accounting  department  on  the  basis  of  engineers' 
estimate  of  power  used  for  various  pui-poses,  and 
estimates  are  revised  periodically  to  meet  changing 

conditions.  „  , 

General 

Production  is  uniform  and  probably  will  not  be 
increased  during  1919  and  1920,  nor  until  comple- 
tion of  the  new  smeltery  now  building.     Although 


be  no  difficulty  in  maintaining  a  smeltei'y  production 
of  70,000,000  ]h.  of  copper  per  year. 


A  Recent  Copper  Leaching  Patent 
A  new  process  for  leaching  ores  containing  cop- 
per sulphate,  either  natural  or  produced  by  roasting, 
was  patented  on  Dec.  30,  1919,  by  John  J.  Nelson,  of 
Los  Angeles.  The  leaching  is  done  by  a  solution  of 
bisulphate  of  soda  and  common  salt.  The  gangue 
is  then  filtered  off,  and  the  clear  solution  passed  into 
a  tank,  where  the  copper  is  precipitated  with  finely 
divided  iron.  Sodium  chloi'ide  is  also  added  in  the 
precipitating  tank. 


Power  Alcohol  may  possibly  be  obtained  as  one  of  the  by- 
products of  coal  distillation,  according  to  an  article  in  the 
"Times  Trade  Supplemont."  The  gases  produced  from  gas 
retorts  and  coke  ovens  contain  about  one-half  of  1  per  cent, 
by  weight,  of  ethylene,  and  a  process  is  being  devised  for 
collecting  this  ethylene  and  converting  it  into  alcohol. 
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Loading  Machines  for  Underground  Use 

Their  Efficiency  in  Reducing  Mucking  Charges— Underground  Loader  Must  Dig  as  Well  as  Lx)ad- 
Experience  Indicates  Preference  for  Compressed  Air  as  Motive  Power 
in  Underground  Mechanical  Loading 

BY  A.  M.  GOW 
Written  exclusively  for  The  Journal 


THE  desirability  has  long  been  recognized  of 
some  machine  that  will  reduce  the  arduous 
labor  or  "mucking,"  or  shoveling  ore  or  coal 
into  tram  cars  underground.  Many  attempts  have 
been  made  to  produce  such  machines.  Machinery 
has  been  introduced  into  almost  all  other  operations 
of  mining  to  increase  the  tons  per  man  and  reduce 
operating  cost.  Even  the  books  are  kept  and  the 
bills  made  out  by  machine ;  but  the  No.  2  shovel  still 
holds  its  own.  It  will  have  to  give  way,  however, 
for  the  insistent  demand  for  an  undergi-ound  loader, 
and  the  efforts  that  are  being  made  to  produce  it 
cannot  fail  to  bring  about  a  certain  degree  of 
success. 

It  is  not  to  be  expected  that  one  design  of  machine 
will  meet  all  requirements,  because  the  underground 
conditions  as  to  head-room,  tonnage,  and  character 
of  material  vary  between  extremely  wide  limits.  A 
machine  admirably  adapted  for  work  in  one  mine 
might  prove  utterly  useless  in  another.  The  condi- 
tions in  one  mine  might  warrant  an  investment 
wholly  prohibitive  elsewhere.  A  machine  designed 
to  handle  a  large  tonnage  in  a  low  coal  seam  would 
in  all  probability  prove  inoperative  in  an  iron  ore 
mine  on  the  Mesabi  Range.  Compressed  air  may  be 
the  most  suitable  source  of  power  in  one  district  and 
electricity  in  another.  Consequently,  there  is  room 
for  machines  of  several  t.vpes  differing  from  each 
other  not  only  in  detail  of  design  but  in  their  funda- 
mental principles  of  operation.  These  fundamental 
principles  have  already  been  pretty  well  disclosed 
and  incorporated  in  many  machines,  many  of  which 
have  been  of  a  more  or  less  experimental  nature. 

No  One  Machine  Meets  All  Conditions 

The  ambitious  inventor  would  do  well  to  examine 
the  files  of  the  Patent  Office  and  familiarize  himself 
with  the  state  of  the  art  and  also  leam  as  much  as 
he  can  from  the  successes  and  failures  of  other  in- 
ventors. It  is  usually  a  good  plan  to  begin  where 
the  other  fellow  has  left  off.  Possibly  some  genius 
may  appear  with  some  new  and  revolutionary  idea, 
but  that  seems  hardly  probable.  Success  is  to  be 
looked  for  in  the  proper  mechanical  design  and  pro- 
portion of  parts  and  adaption  to  a  given  set  of  condi- 
tions.   No  one  machine  will  meet  them  all. 

It  is  useless  to  attempt  to  di-aw  a  general  specifica- 
tion for  an  underground  loader  or  to  make  an  accu- 
rate statement  as  to  the  requirements  it  shall  fill, 
except  in  the  most  general  terms.  Of  course,  it 
should  be  low  in  first  cost,  but  at  the  present  time 
it  is  almost  impossible  to  hazard  a  guess  as  to  what 
is  the  maximum  price  an  operator  can  afford  to  pay. 
"Low  first  cost"  in  one  place  might  be  ruinously 
high  in  another.    Simplicity  of  mechanism  and  few- 


ness of  parts  are  of  course  desirable,  particularly 
in  ore  mines  where  the  stuff  handled  is  fine  and  as 
abrasive  as  emery.  Inasmuch  as  the  operators  have 
little  mechanical  skill  and  training,  the  machine 
should  be  as  near  "fool  proof"  as  possible.  When 
the  machine  fails  the  whole  mining  program  is  liable 
to  derangement ;  there  is  no  place  to  put  the  machine 
and  facilities  for  repairing  it  are  poor.  But  such 
considerations  should  not  be  given  undue  emphasis. 
Machines  on  the  surface  break  down  and  wear  out, 
but  operators  do  not  go  without  them  on  that  ac- 
count. Furthermore,  operators  must  not  expect  too 
much  at  this  time.  After  the  designer  has  done  all 
he  can,  the  machine  must  be  really  developed  under- 
ground. And  here  the  manufacturer  and  the  user 
should  co-operate  to  their  mutual  advantage. 

There  is  no  doubt  about  the  demand  for  such  ma- 
chines, and  the  increasing  wage  scale  and  the 
scarcity  of  men  able  and  willing  to  "muck"  make  the 
demand  more  acute.  Some  operators  hold  that,  even 
if  machines  should  not  reduce  the  cost  of  production, 
there  would  be  other  gains  not  shown  upon  the  cost 
sheet  that  would  make  the  use  of  machines  well 
worth  while.  If,  in  addition  to  doing  the  work,  ma- 
chines will  reduce  the  cost  of  production,  taking  into 
consideration  investment,  maintenance,  and  depre- 
ciation, so  much  the  better. 

Time  Consumed  in  Mucking 

Time  studies  made  undergi'ound  in  mines  when  a 
number  of  operations  constitute  a  cycle  and  result  in 
the  production  of  a  certain  tonnage  usually  show 
that  the  most  promising  field  for  saving  labor  is 
upon  that  item  where  labor  is  most  largely  expended, 
namely  "mucking."  Though,  of  course,  the  time  con- 
sumed in  the  different  operations  vai'ies  gi'eatly  in 
different  mines,  take  it  by  and  large  in  metal  mines, 
it  appears  that  "mucking"  consumes  35  to  40  per 
cent  of  the  time,  the  remainder  being  distributed 
over  such  items  as  blasting,  blowing  out  smoke, 
tramming,  trimming,  timbering,  drilling,  track  lay- 
ing, and  so  forth,  in  varying  percentages.  Evidently 
the  place  to  increase  efficiency  and  tons  per  man  is 
upon  the  shoveling  of  the  dirt  after  it  has  been 
broken  down. 

It  would  appear  that  greater  activity  has  been 
shown  in  the  coal-mining  industry  to  produce  such 
machines  than  has  been  shown  in  that  of  metal  min- 
ing. The  tonnage  and  the  character  of  the  material 
are  probably  more  favorable  in  coal  than  in  meta! 
mines.  But  each  has  its  own  difficulties.  In  no 
place  does  the  problem  seem  an  easy  one. 

Shoveling  into  tram  cars  really  comprises  two 
operations:  digging  the  loose  material  and  elevating 
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FIGS.  1.  2,  AND  3.     JEFFREY  PIT  CAR  LOADER.— FIG.  4.     CLEVEL  \ND-CLIFFS  IRON  CO.'S  LOADER.— FIGS.  5,  6,  AND  7.     INGERSOLL- 
RAND  ENTRY  CUTTER  AND  LOADER.— FIG.   8.     JEFi'REY-MORGAN    MINING    AND    LOADING    MACHINE 
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FIG.   9.     JEFFREY-MORGAN  MINING  AND  LOADING  MACHINE 


FIG.    10.     JEFFREY-MORGAN   MINING   AND   LOADING   MACHINE 
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it  into  tiie  cars.  Inventors  and  mechanics  working 
along  different  lines  have  produced  distinct  t>TDes  of 
machines,  varying  between  wide  limits  in  cost  and 
weight  and  ranging  in  all  degrees  from  extreme  sim- 
plicitj'  to  great  complexity.  An  attempt  is  here 
made  to  group  these  various  machines  according  to 
their  fundamental  principles.  Such  grouping  or 
classification  is  necessarily  inexact,  because  the 
types  overlap  each  other  and  some  machines  might 
reasonably  appear  in  two  groups.  The  purpose, 
however,  is  to  show  what  has  been  tried  from  the 
mechanical  standpoint.  The  economical  results  and 
effects  upon  the  cost  sheet  will  not  be  treated  here. 


eter  as  practicable.  The  ore  or  coal  is  shoveled  by 
hand  upon  the  conveyor  at  its  lower  end,  and  ele- 
vated into  the  tram  car.  This  machine  is  not  upon 
its  own  wheels,  but  is  moved  through  the  di'ifts  on 
a  timber  truck  and  set  in  any  position  desired.  Sev- 
eral years  ago  the  Cleveland-Cliffs  Iron  Co.  at  Ish- 
peming,  Mich.,  built  such  an  elevator  and  mounted 
it  upon  wheels.    It  is  shown  in  Fig.  4. 

Inasmuch  as  a  surface  wagon  loader  along  similar 
lines  is  in  very  general  use,  it  would  seem  that  there 
might  be  a  field  for  this  type  of  machine  if  properly 
designed  to  meet  underground  conditions.  But  ap- 
parently the  feeling  among  mining  men  is  that  if  the 


FIG.  n.    McQueen  loader,  built  by  Oliver  iron  mining  co. 


Such  statements  are  liable  to  be  very  misleading, 
and  results  obtained  with  the  same  machine  may 
differ  greatly  at  different  mines. 

It  has  occurred  to  many  persons  that  the  problem 
could  be  at  least  partially  solved  by  a  machine  that 
would  simply  be  a  loader  and  not  a  digger,  the  idea 
being  that  the  heavy  labor  comes  in  in  raising  the 
loaded  shovel  to  the  top  of  the  tram  car.  Probably 
the  simplest  form  in  which  the  idea  appears  is  in  the 
Jeffrey  Pit  Car  Loader,  as  made  }\v  the  Jeffrey  Man- 
ufacturing Co.,  Columbus,  Ohio.  It  is  shown  in  Figs. 
1,  2  and  3.  The  machine  hei-e  shown  consists  of  a 
motor-di'iven  belt  conveyor  set  upon  an  incline, 
passing  over  head  and  tail  pulleys  as  small  in  diam- 


material  has  to  be  shoveled  anyhow  it  might  just  as 
well  be  shoveled  into  the  car  and  be  done  with  it,  and 
to  fill  the  bill  an  underground  loader  must  dig  as 
well  as  load. 

It  has  been  suggested  time  and  again  that  a  modi- 
fication of  the  idea  almost  universally  used  on  con- 
crete mixers  could  be  used  for  underground  loading. 
Sand,  cement,  and  aggregate  ai-e  deposited  upon  a 
pan,  and  then,  by  power  means,  the  pan  is  elevated 
to  discharge  into  the  drum.  If  a  similar  pan  were 
adopted  to  dischai-ge  into  a  tram  car,  the  shoveling 
onto  the  pan  would  be  mostly  on  the  level,  lai'ge 
chunks  would  not  have  to  be  lifted  by  hand,  and  a  fair 
proportion  of  the  dirt  could  be  picked  oflF  the  pile 
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FIG.    12.     THE   JACKSON    SHOVEL   WHICH  EMBODIES  THE  BUCKET-ELEVATOR  IDEA 


FIG.   13.      REAR   VIEW   OF  THE  JACKSON    SHOVEL 
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right  onto  tlie  pan.  By  means  of  a  wire  rope  and  a 
small  winding  drum,  the  pan  could  be  elevated 
through  simple  guides  of  structui'al  steel  so  bent  at 
the  top  as  to  dump  the  pan  into  the  car.  In  the  ab- 
sence of  power,  the  drum  could  be  turned  by  hand 
like  a  winch.  So  far  as  I  know,  this  idea,  although 
sketched  in  several  forms,  has  not  been  reduced  to 
practice.  This  proposal  meets  with  the  same  objec- 
tion. The  machine  does  not  dig.  It  only  elevates. 
It  does  but  half  the  work.  If  the  capacity  of  the 
machine  to  load  is  limited  by  the  shoveling  capacity 
of  the  men,  it  is  not  worth  while.  Whether  or  not 
this  position  is  well  taken,  the  fact  remains  that 
although  proposed  and  tried  out    some    years    ago, 


fully  in  certain  coal  mines,  it  has  not  come  into  gen- 
eral use.  In  iron  mines  it,  of  course,  is  out  of  the 
question. 

The  same  fundamental  idea  of  breaking  the  coal 
down  so  as  to  fall  onto  an  elevator  was  worked  out 
in  a  very  elaborate  manner  by  the  Jeffrey  Manufac- 
turing Co.  It  was  bi'ought  out  in  1913  and  is  called 
the  Jeffrey-Morgan  Mining  and  Loading  Machine. 
It  is  designed  for  thick  coal  seams.  It  is  shown  in 
Figs  8,  9  and  10.  The  undercutting  and  vertical 
shearing  are  done  by  cutting  chains,  and  a  series  of 
heavy  reciprocating  picks  break  down  the  coal  onto 
the  conveyor  underneath,  which  discharges  onto  a 
second  conveyor,  which  in  turn,  delivers  into  the  car. 


FIG.    14.      McDERMOTT    CONTINUOUS    TWIN    SCOOP    LOADER 


machines  that  simply  elevate  and  do  not  dig  have  not 
come  into  extensive  use  in  mining  operations. 

To  avoid  shoveling  onto  the  conveyor  the  Inger- 
soll-Rand  Co.  about  ten  years  ago  developed  a  com- 
bination of  coal  puncher  and  elevator  shown  in  Figs. 
5,  6,  and  7.  A  powerful  puncher  is  situated  on 
a  carriage  over  the  low  end  of  a  fiat  conveyor. 
The  puncher  is  capable  of  vertical  and  lateral 
movement.  The  first  operation  is  to  undercut 
the  seam,  then  move  the  low  end  of  the  con- 
veyor as  far  forward  as  possible  and  break  the 
coal  down  upon  the  conveyor.  Obviously,  such  a  ma- 
chine could  be  used  only  in  material  like  coal,  soft 
enough  to  be  inined  without  blasting.  In  fact,  one 
strong  claim  for  the  machine  was  that  it  dispensed 
with  explosives.    Though  it  has  been  used  success- 


This  machine,  though  tried  out  thoroughly,  has  not 
proved  popular.  The  number  of  movable  parts,  its 
complexity,  and  high  cost  seem  to  be  against  its 
general  adoption,  even  in  mines  working  seams  of 
sufficient  doi)th  to  permit  of  its  operation.  Like  the 
Ingersoll-Rand  machine,  it  can  operate  only  in  mater- 
ial so  soft  that  blasting  is  not  required. 

As  was  to  be  expected,  the  idea  of  a  bucket  ele- 
vator has  appealed  to  a  number  of  ambitious  in- 
ventors. On  the  surface,  bucket  elevators  dig  from 
a  boot,  elevate,  and  discharge.  Why  i)ot  do  the  same 
underground?  Such  a  machine  must  be  able  to  hold 
itself  against  the  pile  of  dirt  in  order  to  make  the 
bucket  fill.  Ihidor  its  own  power  it  must  have  for- 
ward and  backwaid  motion,  and,  in  addition,  a  cer- 
tain amount  of  radical  motion  to  cover  the  width  of 


Januaiv  31,  1920 


Engineering   and   ^Mining   Journal 


325 


FIGS.   15.    16   AND    17.     MYERS-WHALEY   SHOVELS   IN   OPERATION 
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the  breast.  Twentj'-odd  years  ago  such  a  machine 
was  built  at  the  shops  of  the  Minnesota  Iron  Co., 
Tower,  Minn.,  intended  for  use  at  the  Fayal  mine. 
It  was  a  heavy,  clumsy  affair,  and  did  not  prove  at 
all  satisfactory.  No  photographs  or  di'awings  are 
available. 

A  machine  along  similar  lines,  though  much  more 
carefully  designed,  was  built  about  five  years  ago  in 
the  Hibbing  shops  of  the  Oliver  Iron  Mining  Co.  It 
was  designed  by  H.  R.  McQueen.  Fig.  11,  reduced 
from  the  general  drawing,  shows  the  arrangement. 
It  gave  good  results  so  far  as  it  was  tried,  but  was 
not  in  service  long  enough  to  really  determine  its 
limitations.     Unfortunately  it  was    destroyed    in    a 


tising  literature  the  following  description  is  taken: 
"The  material  is  taken  up  by  scoops  or  buckets 
on  an  endless  chain,  elevated  and  di'opped  into  a 
hopper,  which  feeds  to  a  conveyor  belt,  which,  in 
turn,  loads  into  a  car.  The  scooping  mechanism  is 
so  pivoted  that  it  can  dig  as  well  to  the  side  as  to  the 
front  of  the  machine.  The  ore,  however,  being  de- 
livered to  the  conveyor  through  the  hopper,  reaches 
the  car  behind  the  loader  no  matter  at  what  angle 
the  scoop  is  loading.  The  dimensions  are:  Length, 
15  ft.  9  in.;  height,  6  ft.  71/2  in.;  width,  4  ft.  0  in.; 
weight,  8.000  lb."  The  average  loading  capacity  is 
given  as  45  tons  per  hour.  It  is  reported  as  giving 
excellent  results  in  at  least  one  iron  mine  in  Michi- 
gan. 


FIG.  18.     HALBY  SHOVELING  MACHINE 
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FIG.   19.     HALBY  SHOVELING  MACHINE 


fire  without  having  had  a  fair  chance  to  show  what 
it  could  do. 

A  very  ambitious  attempt  along  the  bucket-ele- 
vator line  is  shown  in  Figs.  12  and  13.  This  ma- 
chine, known  as  the  Jackson  shovel,  has  been  built 
in  five  sizes.  Obviously,  the  machine  here  shown 
was  not  designed  to  meet  the  underground  conditions 
of  the  average  mine.  A  much  smaller  model,  only 
5  ft.  6  in.  high,  was  designed  for  mining  use.  I  am 
not  informed  as  to  what  is  the  status  of  this  machine 
today,  or  whether  it  was  ever  given  a  thorough  try- 
out  underground. 

The  latest  aspirant  for  public  favor  of  the  bucket- 
elevator  type  is  known  as  the  McDermott  Continuous 
Twin  Scoop  Loader  and  is  put  on  the  market  by  the 
Wellman-Seaver-Morgan  Co.,  Cleveland,  Ohio.  Fig. 
14  gives  a  clear  conception  of  it.    From  the  adver- 


From  the  mechanical  standpoint,  machines  of  this 
type  are  subject  to  the  criticism  that,  inasmuch  as 
iron  ore  is  very  gritty,  the  many  movable  parts, 
links,  pins,  and  other  members,  incident  to  the  use 
of  a  chain  belt  will  be  subject  to  excessive  wear. 
How  serious  this  objection  is  remains  to  be  seen.  It 
undoubtedly  has  less  weight  applied  to  machines  for 
use  in  coal  mines  than  in  iron  mines.  Machines  will 
wear  out,  and  repairs  and  maintenance  are  an  offset 
to  the  advantage  and  economies  effected  by  any  kind 
of  machine  loader. 

Another  t>T3e  of  machine  comprises  a  reciprocat- 
ing digging  element  at  the  front  that  discharges  the 
material  onto  a  conveyor  that  delivers  it  into  a  tram 
car  in  the  rear.  Two  machines,  the  Myers-Whaley, 
built  by  the  Myers-Whaley  Co.,  Knoxville,  Tenn.,  and 
the  Halby,  built  by  the  Lake  Shore  Engine  Works, 
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Marquette,  Mich.,  incorporate  the  idea.  These  are 
beyond  the  experimental  stage,  having  gone  through 
several  years  of  experience  and  trial  and  the 
strengthening  of  weak  places.  They  show  careful 
design,  and  under  certain  conditions  of  operation 
have  proved  entirely  successful.  The  Halby  has 
been  pretty  thoroughly  tried  out  in  the  iron  mines 
of  Michigan,  and,  though  it  proved  entirely  operative 
so  far  as  digging  and  loading  was  concerned,  it  has 
not  met  with  favor  sufficient  to  warrant  its  general 
introduction  as  a  substitute  for  hand  mucking.  The 
size,  weight,  first  cost,  and  mechanism  of  these  ma- 
chines, in  the  opinion  of  the  operators  of  iron  mines, 
leave  them  out  of  the  running  in  competition  with 
hand  labor.  The  Myers-Whaley  machine  is  shown  in 
Figs.  15,  16  and  17,  and  the  Halby  machine  in  Figs. 


Another  machine  which  properly  belongs  in  this 
group,  but  differs  radically  in  mechanical  construe- . 
tion,  was  built  by  Messrs.  Billings  &  Middlemiss  and 
tried  out  at  the  Morton  mine,  in  the  Mesabi  Range. 
It  is  shown  in  Fig.  20.  The  digging  element  in  this 
case  is  a  large,  powerful  hoe,  having  a  foi-ward  and 
backward  motion,  adapted  to  hoe  the  ore  onto  an 
apron.  From  the  apron  the  ore  is  discharged  onto 
a  belt  conveyor  and  thence  into  the  tram  car.  The 
belt  conveyor  was  operated  by  an  air  engine,  and  the 
movement  of  the  hoe,  the  swinging  motion  to  enable 
the  hoe  to  cover  the  width  of  the  breast  and  the  tilt- 
ing motion  of  the  conveyor,  was  obtained  from 
direct-acting  air  cylinders.  Underground  at  the 
Morton  mine  the  machine  was  reported  to  be  digging 
and  loading  successfully,  but  apparently  it  never  got 


FIG.    20.      BILLINGS    &    MIDDLEMISS    MACHINE 


18  and  19.  Both  machines  are  built  in  different 
sizes.  The  dimensions  of  the  No.  4  Myers-Whaley 
are  given  as  length,  26  ft.  0  in. ;  height,  4  ft.  6  in. ; 
weight,  18,000  lb.  The  No.  2  model  has  a  length  of 
21  ft.  0  in. ;  height,  3  ft.  10  in. ;  weight,  9,000  lb.  The 
latest  model  of  the  Halby,  T-700,  is  23  ft.  4  in.  over 
all,  4  ft.  6  in.  high,  and  4  ft.  SYo  in.  wide. 

In  the  Pennsylvania  coal  regions  the  Halby  has 
been  installed  in  several  mines  and  is  reported  as 
giving  most  excellent  results.  A  capacity  of  one  ton 
a  minute  is  easily  obtained.  In  fact  the  tonnage  is 
limited  far  more  by  the  difficulty  of  getting  cars 
than  by  the  capacity  of  the  machine  to  dig  and  load. 
In  this  respect  the  loading  machine  is  ahead  of  the 
management,  and  if  it  is  the  intention  to  use  ma- 
chines the  mine  should  be  laid  out  accordingly. 


beyond  the  developmental  stage,  and  so  far  as  I  can 
learn  it  is  not  being  exploited  today. 

Where  stopes  are  high  enough  and  tonnage  is 
large  enough,  there  is  no  reason  why  revolving, 
motor-di'iven  machines  of  the  steam-shovel  type 
should  not  be  operated  underground.  It  would  seem 
that  a  small  revolving  shovel  would  go  a  long  way  to 
solve  the  problem  in  many  mines,  and,  as  would  be 
expected,  the  idea  has  been  mechanized  along  several 
lines.  The  fundamental  conception  is  that  of  a  shovel 
or  dipper  filled  by  forcing  it  into  the  pile,  then  raised, 
revolved  180  degrees,  the  dipper  door  tripped,  and 
the  load  di-opped  into  the  car. 

The  Thew  Automatic  Shovel  Co.,  of  Lorain,  Ohio, 
build  a  small,  motor-driven  shovel  especially  de- 
signed for  underground  work.    Though  it  is  a  small 
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FIG.    21.      THEW    MOTOR-DRIVEN    UNDERGROUND    SHOVEL 


FIG.  22.     THEW  SHOVEL  INSTALLED  UNDERGROUND 
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machine  as  steam  shovels  go,  it  is  quite  large  as  an 
underground  loader.  It  is  shown  in  Figs.  21,  22  and 
23.  The  dimensions  given  are  over-all  height,  9  ft. 
(t  in.  to  12  ft.  0  in.,  over-all  length  about  25  ft.  0  in. 
One  twenty-horsepower  motor  by  means  of  friction 
clutches  furnishes  power  for  the  operations  of  hoist- 
ing, crowding,  swinging,  and  propelling.  Where 
head-room  will  permit  and  tonnage  warrant,  there 
can  be  little  question  as  to  the  operativeness  of  this 
machine. 

A  large  builder  of  mining  machinery  is  now  en- 
gaged upon  the  development  of  a  machine  of  this 
general  type  designed  to  work  in  low  coal  seams.    A 


For  several  years  Captain  Samuel  Hoar,  a  mining- 
man  of  Virginia,  Minn.,  has  worked  to  produce  a  re- 
volving shovel  small  enough  and  strong  enough,  suffi- 
ciently simple  and  "fool  proof,"  to  meet  the  demand 
upon  the  iron  ranges  of  Minnesota  and  Michigan. 
The  results  of  his  efforts  ai-e  embodied  in  the  Hoar 
Loader,  as  manufactured  by  the  National  Iron 
Works,  Duluth,  Minn.  It  is  shown  in  Figs.  24,  25, 
26  and  27.  Upon  a  truck  is  mounted  a  turntable, 
carrying  the  "power  unit."  This  "unit"  consists  of 
three  reversible  air  engines,  each  controlling  one  mo- 
tion of  the  machine.  The  dipper  first  moves  forward 
horizontally  by  the  action  of  one  engine.    It  is  then 


no.    23.      THEW    ELECTRICALLV-DPaVEN    SHOVEL    UNDERGROUND 


centrally  located  hydi'aulic  jack,  like  a  large  drill 
column,  holds  the  machine  in  place  between  floor  and 
roof.  A  horizontally  operating  dipper  stick,  carry- 
ing a  very  flat  dipper,  is  adapted  to  revolve  around 
the  central  column.  The  dipper  having  been  filled 
by  forcing  it  horizontallj'  under  the  pile,  is  raised, 
swung  around  over  the  car,  and  discharged  by  means 
of  a  pushei'.  Where  the  roof  is  low  and  the  room 
is  large  the  machine  would  seem  to  present  manj' 
possibilities.  It  is  not  yet  beyond  the  developmental 
stage,  and  the  builders  request  that  no  photogi'aphs 
be  published  at  present. 


swung  into  the  horizontal  position  by  the  action  of 
another.  The  third  then  rotates  the  turntable,  until 
tlie  dipper  is  over  the  tram  car,  when  the  operator 
trips  the  dipper  door  by  hand.  The  operator  rides 
the  machine  and  handles  three  levers,  one  to  each 
engine,  in  the  forward  or  backward  position.  Ob- 
viously, the  machine  can  be  equipped  with  motors 
instead  of  air  engines  if  desired.  The  machine  can 
work  in  a  di'ift  6  ft.  6  in.  high  by  9  ft.  0  in.  wide.  The 
movable  parts  are  well  covered  and  protected  from 
dirt  and  watei'.  This  machine  seems  to  be  growing 
in  favor.     Entirely  successful  operations  from  the 
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FIGS.    24.    25    26.    AND    2T..      HOAR    LOADER 


FIGS.  28,  29.   SO  AND  31.     MIDDLEMISS  LOADER 
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cost  sheet  side  are  reported  from  a  number  of  iron 
mines.  Though,  no  doubt,  the  machine  will  be  im- 
proved as  experience  dictates,  nevertheless  it  is  past 
the  experimental  stage.  Particularly  good  reports 
are  heard  from  its  operation  in  rock  di-ifts  where 
mucking  is  specially  laborious. 

All  the  machines  thus  far  described  are  open  to 
the  criticism  that  they  comprise  constantly  moving 
parts,  such  as  motors,  chains,  elevators,  and  so  forth, 
involving  more  or  less  complexity  and  wear.  As  said 
before,  just  how  much  weight  should  be  given  to 
this  criticism  is  problematical.  But  there  is  an  en- 
tirely different  type  of  machine  to  which  it  is  not 


through  a  drift  by  hand  and  that  self-propulsion  in- 
volves mechanism  not  worth  while.  The  radial  move- 
ment, too,  is  accomplished  by  hand,  but  the  other 
movements  are  controlled  by  direct-acting  air  cylin- 
ders. For  a  given  amount  of  power  expenditure 
there  is  no  question  that  electricity  is  cheaper  than 
air.  But  it  is  argued  that  air  is  always  present  to 
operate  po\\-er  drills,  and  not  in  use  for  that  purpose 
when  loading  is  being  done.  Therefore,  air  is  the 
logical  power  to  drive  the  machine.  The  argument 
would  seem  to  have  considerable  weight,  especially 
in  levels  and  in  places  where  it  is  not  desirable  to  put 
in  electricitv  for  haulage.     Two  machines  of  this 
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FIGS.    32,    33,    34    AND    35.      MIDDLEMISS    LOADER 


applicable  at  all,  for  the  movements  are  intermit- 
tent and  obtained  by  means  of  direct-acting  air  cylin- 
ders. A  dipper  is  loaded  by  being  pushed  directly 
into  the  pile.  It  is  then  swung  directly  upward,  over 
and  backward  to  a  dumping  position,  and  discharges 
into  a  tram  car  without  the  intervention  of  any  con- 
veying mechanism. 

The  machine  is  capable  of  sufficient  radial  move- 
ment to  enable  it  to  cover  a  breast  nine  or  ten  feet 
wide  or  four  and  a  half  to  five  feet  each  side  of  the 
center  line.  The  machine  is  not  self-propelled,  as 
it  is  argued  that  the  idea  lends  itself  to  so  light  a 
mechanical  construction  that  it  can  be  readily  pushed 


type  have  been  designed,  the  Middlemiss  and  the 
Armstrong.  Though  several  Middlemiss  machines 
have  been  built  and  operated  undergi'ound,  it  is  still 
in  the  developmental  stage  and  has  not  reached  com- 
mercial form.  Figs.  28,  29,  30  and  31  show  one 
model  in  four  different  positions  while  loading  a  car, 
and  Figs.  32,  33,  34  and  35  illustrate  a  similar  shovel 
at  closer  range. 

The  dipper  is  secured  to  the  end  of  a  piston  rod 
and  di-iven  into  the  pile  by  a  direct-acting  air  cylin- 
der. Upon  reaching  the  end  of  the  stroke,  the  air  is 
reversed,  and  the  backward  movement  of  the  piston 
in  the  cylinder  rotates  both  cylinder  and  dipper  to 
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the  dumping:  position.  The  velocity  of  the  dipper 
at  the  end  of  its  backward  strokes  determines  how 
far  the  dirt  will  lie  thrown,  and  this  velocity  is  con- 
trolled by  a  cataract  cylinder.  The  dipper  then  re- 
turns to  its  fiist  position  by  gi-avity,  ready  to  repeat 
the  cycle.  Many  troubles  were  experienced  with  the 
one  machine  with  which  I  am  familiar,  but  they  did 
not  apiJear  to  be  insurmountable  and  I  am  advised 
that  an  improved  desigTi  will  be  tried  out  soon,  in 
which  it  is  hoped  that  the  troubles  will  be  overcome. 
The  Armstrong  Loader  is  the  result  of  several 
years  hard  and  persistent  work  of  Frank  Armstrong, 
mechanical  engineer  of  the  Penn  Mining  Co.,  Vulcan, 
Mich.,  and  manufactured  by  the  Lake  Superior  Load- 


chine  is  undamped  from  the  rail,  moved  forward  by 
hand  and  clamped  again  to  the  rail  in  the  new  posi- 
tion. In  order  to  dig  across  the  face  of  a  breast 
eleven  feet  wide,  the  machine  is  supported  on  two 
circular  tracks,  the  center  of  which  is  in  the  rear  of 
the  machine,  so  that  the  dipper  in  the  dumping  posi- 
tion is  always  directly  over  the  tram  car.  It  will 
operate  within  a  head-room  of  seven  feet,  and  the 
weight  is  about  4,000  lb.  It  negotiates  with  perfect 
ease  any  track  or  curve  upon  which  tram  cars  can 
be  operated.  Comparatively  light  in  weight,  simple 
in  mechanism,  with  no  continuously  moving  parts, 
it  appears  to  be  an  extremely  promising  machine, 
especially  for  metal  mines.    In  wet  sticky  ore.  how- 


ARMSTRONG  SHOVEL.     FIG.   ns.     STARTING.— FIG.   37.     DIGGING.~F1G.    38.     LIFTING.— FIG.    39.     LOADING 


er  Corporation,  Duluth,  Minn.  It  is  shown  in  Figs. 
36,  37,  38,  and  39.  It  differs  widely  in  mechanical 
detail  from  the  Middlemiss,  and  has  little  in  common 
with  it  except  the  fundamental  idea  of  the  use  of 
air  cylinders  and  the  movement  of  the  dipper  in  a 
vertical  plane  from  the  digging  position,  over  and 
back  of  the  machine  to  the  dumping  position.  It  has 
one  peculiar  feature  upon  which  its  promoters  place 
great  stress,  and  that  is  its  ability  to  do  what  they 
call  "selective  digging." 

In  case  the  dipper  meets  an  obstacle  that  it  cannot 
overcome,  it  does  not  stall  but  automatically  raises 
and  slides  over  it,  continuing  its  full  stroke.  When 
all  the  dirt  within  reach  has  been  shoveled,  the  ma- 


ever,  trouble  may  be  expected  from  the  dipper  re- 
fusing to  discharge.  The  velocity  of  the  upward  and 
backward  movement  of  the  dipper  is  capable  of  ad- 
justment and  control  by  means  of  tiie  cataract  cylin- 
der. The  machine  is  clearly  beyond  the  experimental 
stage,  and  on  a  manufacturing  basis,  built  to  jigs 
and  templets  to  secure  exact  duplication  of  parts. 
Just  what  its  limitations  are  remains  to  be  seen,  for 
in  its  present  form  it  has  been  upon  the  market  only 
a  comparatively  short  time,  but  is  giving  veiy  satis- 
factory results  in  at  least  half  a  dozen  metal  mines. 
In  the  December,  1918,  numlier  of  "Coal  Indus- 
try" there  appeai'ed  an  interesting  and  complete 
article  entitled  "Underground  Coal-Loading  Machin- 
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eiy,"  by  E.  N.  Zern,  in  which  is  described  the  Ham- 
ilton Loader,  btiilt  as  long  ago  as  1905.  It  might  be 
likened  to  a  bucket  elevator  turned  flatwise;  and  is 
spoken  of  as  a  "flat  flight"  machine.  Fig.  40  con- 
veys a  pretty  clear  idea  of  how  an  endless  chain  car- 
rying scraper  arms  or  "flights"  deliver  the  coal  onto 
a  conveyor  that  in  turn  discharges  it  onto  a  car. 
The  article  referred  to  goes  on  to  say:  "The  Hamil- 
ton machine  in  its  original  and  improved  forms  was 
experimented  with  for  two  or  three  years  in  various 
coal  fields.  It  did  load  coal  at  the  rate  of  a  ton  a 
minute.  It  picked  up  the  coal  and  left  the  floor 
practically  clean.  It  would  load  extra  large  lumps, 
was  easily  handled,  and  fairly  free  from  breakdowns. 
To  all  appearances  a  machine  had  l)een  produced 
which  apparently  had  every  requirement    and   was 


FIG.    40.      IMPROVED    HAMILTON    LOADER 

capable  of  loading  at  the  rate  of  2,000  lb.  per  min., 
or  the  equivalent  of  the  work  of  ten  men.  But  in 
spite  of  its  good  features  it  did  not  prove  to  be  a  suc- 
cess, largely  due  to  the  fact  that  existing  conditions 
in  coal  mines  rendered  it  impossible  to  keep  the  ma- 
chine in  continuous  operation.  In  some  localities  it 
was  not  permissible  to  shoot  the  coal  down  to  the 
floor,  as  it  would  break  too  much.  This  necessitated 
the  employment  of  extra  men  to  pull  down  the  coal, 
and  they  were  unable  to  do  this  in  such  a  manner  as 
to  keep  the  machine  busy.  This,  together  with  the 
delays  universally  encountered  in  coal  mines,  left  but 
little  time  for  the  actual  loading  of  the  coal.  Further 
unavoidable  features  of  the  machine  were  its  size 
and  weight  and  failure  to  adapt  itself  to  pillar  work." 
The  above  quotation  should  be  read  carefully  by  too 
hopeful  inventors,  for  it  well  illustrates  the  disap- 
pointments they  must  meet. 

For  the  handling  of  dirt  on  the  surface  the 
road  scraper  or  "slusher"  is  a  very  old  arrangement. 
So,  also,  underground  various  modifications  of  the 
scraper  idea  have  been  used  for  many  years.  For  a 
simple  scraper  system  underground  in  metal  mines  the 
first  requisite  is  a  small,  powerful,  portable,  revers- 
ible, reasonably  cheap  hoist  that  can  be  set  up  any- 
where on  a  post  or  drill  column  and  operated  by  any- 
body under  any  conditions.  The  Ingersoll-Rand  Co. 
make  the  "Little  Tugger"  hoist  which  .seems  to  fill 
this  specification.  The  use  of  it  in  connection  with  an 


ordinary  road  sci'aper  or  "slusher"  is  gaining  in 
favor  in  the  ore  mines  of  Minnesota  and  Michigan. 
Its  use  would  seem  to  warrant  the  laying  out  of 
metal  mines  with  special  reference  to  this  method 
of  handling  the  ore.  Figs.  41  and  42  were  taken 
in  a  mine  on  the  Mesabi  Range  and  Fig.  43  in  a  mine 
at  Joplin,  Mo.  It  will  be  observed  that  in  the  Joplin 
picture  two  "Little  Tuggers"  are  mounted  on  one 
column,  so  that  the  scraper  can  be  hauled  back  by 
a  tail  rope.  So  far  as  I  know,  in  the  iron  mines  of 
the  Lake  Superior  district  no  tail  rope  is  used,  the 
scraper  being  hauled  back  by  hand.  It  is  a  question 
whether  the  use  of  the  tail  rope  is  a  real  advantage 
if  the  haul  is  less  than  fifty  feet.  What  appeals 
strongly  in  the  scheme  is  its  extreme  simplicity.  In 
case  a  straight  pull  from  the  breast  to  the  raise  in 


FIG.   41.     SLUSHING  WITH  LITTLE  TUGGEE  HOIST 

which  the  ore  is  dumped  or  to  the  car  to  be  loaded 
cannot  be  secured,  a  snatch  block  can  be  used  to 
make  the  turn,  but  the  snatch  block  is  a  source  of 
grief  and  trouble,  and  should  be  avoided  if  possible. 
Consequently,  the  mine  should  be  laid  out  in  advance, 
so  that  the  location  of  slices  and  raises  is  such  that 
the  haul  shall  not  be  greater  than  fifty  feet — twenty- 
five  is  preferable — and  the  pull  on  the  rope  shall  be 
straight.  In  chunky  ore  it  may  be  difficult  to  hold 
the  handles  of  the  scraper,  especially  when  its  nose 
gets  under  a  piece  embedded  so  tight  that  it  cannot 
be  moved. 

In  one  mine  where  the  ore  was  very  wet  the 
scraper  was  made  of  slats  or  bars,  and  reallj'  acted 
more  like  a  rake  than  a  scraper.  It  is,  of  course,  a 
simple  matter  to  make  the  scraper  of  a  size  and  con- 
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struction  best  adapted  for  the  character  of  the  ma- 
terial. Getting  the  scraper  to  dig  into  a  pile  and  get 
a  full  load  appears  to  be  the  most  difficult  part  of 
the  job.  As  a  rule  the  two  men,  one  on  the  hoist  and 
the  other  on  the  scraper,  change  off.  Obviously,  this 
scheme  is  workable  in  places  where  it  is  impracti- 
cable to  place  a  loading  machine.  On  the  sub-levels 
it  can  dispense  with  track  laying  entirely  if  the 
raises  are  placed  properly  with  reference  to  the 
slices.  The  results  attained  at  certain  mines  war- 
rant the  belief  that  this  rejuvenation  of  an  old  idea 
has  come  to  stay. 

Following  certain  suggestions  of  F.  E.  Keese, 
general  superintendent  of  the  Oliver  Iron  Mining 
Co.,  at  Ishpeming,  Mich.,  there  was  tried  under- 
ground an  arrangement  for  handling  a  scraper  which 


was  not  sticky,  the  arrangement  could  probably  be 
worked  to  advantage. 

What  is  probably  the  most  complete  and  elaborate 
development  of  the  scraper  idea  is  that  known  as 
the  Evans  System,  the  invention  of  Cadwalader 
Evans,  of  Pittsburgh,  Pa.  The  Gfoodman  Manufac- 
turing Co.,  of  Chicago,  HI.,  handles  the  invention 
and  makes  the  installations.  The  only  real  novelties 
the  system  seems  to  possess  are  the  thoroughness 
with  which  the  details  have  been  worked  out  and 
the  peculiar  "V"-shaped  bottomless  scraper. 

Figs.  46  and  47  show  the  system  diagramatically 
in  elevation  and  plan.  It  is  customary  to  install  the 
layout  so  that  it  may  load  out  a  block  of  four  rooms. 
A  double  drum  hoist  operates  a  main  rope  and  tail 
rope,  and  by  means  of  properly  located  sheaves  the 


FIG.   42.     SLUSHING   UNDERGROUND   ON  ME9.\BI   RANGE 


appeared  to  have  in  it  possibilities,  but  which  has  not 
yet  been  worked  out  to  a  satisfactory  conclusion. 
No  photographs  are  available,  but  the  Figs.  44  and 
45  will  suffice  to  explain  the  idea.  By  either  legs  or 
drill  columns  a  light  channel  iron  is  supported  near 
the  top  of  the  drift.  It  carries  a  sheave  on  its  front 
end,  a  "Little  Tugger"  on  its  rear  end,  and  a  trolley 
between.  Winding  up  the  rope  by  the  hoist  serves 
to  drag  the  scraper  into  and  up  the  pile  of  dirt,  and 
when  filled  it  is  run  backward  to  a  point  over  the 
tram  car  and  dumped.  It  is  dra^vn  back  by  hand  to 
the  digging  position.  It  was  found  that  in  case  the 
nose  of  the  scraper  gets  under  an  immovable  chunk, 
the  man  on  the  handles  was  likely  to  go  over  the 
top  and  head  into  the  breast.  In  diit  that  would 
break  without  chunks,  and,  that  at  the  same  time. 


scraper  travels  the  length  of  the  room,  making  its 
own  path  or  roadway  and  discharges  its  load  into  the 
tram  car  in  the  entry.  Fig.  48  gives  a  comprehensive 
idea  of  the  scraper  and  of  how  it  transports  the  coal ; 
Fig.  49  shows  the  loading  of  the  tram  car.  In  both 
the  anthracite  and  liituminous  coal  fields  it  appears 
to  be  gaining  in  favor.  A  fairly  full  description  of 
the  arrangement  will  be  found  in  the  "Coal  Age"  for 
December,  1918,  where  the  advantages  of  the  system 
are  given  as  follows: 

1.  It  requires  no  track  in  the  working  place  after 
the  first  crosscut  is  made. 

2.  It  uses  no  complicated  mechanism. 

3.  Delays  are  few  and  repairs  light. 

4.  It  simplifies  the  problem  of  replacing  loaded 
cars  with  empties. 
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5.  It  can  be  worked  in  seams  of  any  height,  al- 
though more  attractive  to  low-seam  operations  than 
high. 

6.  It  is  not  affected  by  seams  of  moderate  inclina- 
tion. 

7.  In  case  of  falls  of  roof,  little  or  no  injury  can 
result,  as  the  hoist  is  away  from  the  room. 

8.  It  is  flexible  and  can  be  adapted  to  the  draw- 
ing of  pillars. 


FIG.    43. 


SLUSHING    UNDERGROUND    USING    TAIL    ROPE, 
JOPLIN    DISTRICT 


Its  disadvantages  would  seem  to  be : 

1.  The  capacity  of  the  system  is  low. 

2.  The  abrasion  of  the  coal  in  the  scoop  as  it 
passes  over  the  bottom,  along  with  the  churning  of 
the  particles,  causes  degradation  of  the  product. 

3.  The  power  consumption  in  dragging  the  scoop 
over  the  floor  is  large. 

Though  undoubtedly  the  system  has  been  a  suc- 
cess in  coal  mines,  it  is  questionable  whether  in 
metal  mines  it  would  prove  preferable  to  the  very 
simple  scheme  described  above  in  the  operation  of 


\\  hich  a  "Little  Tugger"  hoist,  a  rope,  and   a   road 
scraper  are  all  the  equipment  required. 

This  article  does  not  pretend  to  have  covered  the 
whole  fleld.  No  doubt  there  are  many  machines  that 
may  have  been  built  and  tried  and  proved  disappoint- 
ments and  have  not  come  to  my  attention.  There  are 
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FIGS.   44   AND  45.     OLIVER  IRON  MINING   CO.'S   SCRAPER 

also  a  number  of  machines  that  are  in  process  of 
design.  No  consideration  has  been  given  here  to  a 
certain  type  of  conveyors  specially  designed  for  use 
in  thin  coal  seams,  which  in  some  cases  is  made  to 
300  ft.  long.      In    "Coal    Industry"    for   December, 


■HBi 

■^^^^^B 

ss 

^H^HK^^r^^ 

P"'" 

t- 

^^q 

^m 

HKll 

■■■■ 

WK^^E^-^  - 

•■j'''j"»jii 

FIG.  46.     DIAGRAM  SHOWING   EVANS  SYSTEM  IN   ELEVATION 

1918,  will  be  found  a  reference  to  such  machines  as 
well  as  to  certain  loaders  not  discussed  here. 

From  all  the  foi'egoing  it  would  appear  that  de- 
velopment is  to  be  looked  for  along  three  general 
types  of  machines  as  follows :    Straight  air  operated 
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shovels  that  throw  over  in  a  vertical  plane.  The 
Armstrong  is  an  example  of  an  operative  machine  of 
this  type.  Small  revolving  power  shovels,  operated 
by  air  engines  or  electric  motors.  The  Hoar  and 
Thew  are  typical.  Machines  with  a  digging  element 
in  front,  delivering  onto  a  conveyor  that  discharges 
into  a  car.  These  are  represented  by  the  Myers- 
Whaley,  the  Halby,  and  the  McDermott. 

It  is  still  a  question  whether  or  not  the  machine 
should  be  self-propelled.    That  would  seem  to  depend 


KIG.  47.   EVANS  HAULAGE  SYSTEM  PLAN  FOR  FOUR  ROOMS 

upon  the  weight  of  the  machine  and  whether  electric 
motors  are  available  for  moving  the  machine  from 
place  to  place.  Self-propulsion  necessarily  involves 
a  complexity  of  mechanism  to  be  avoided  if  possible. 
Continuously  moving  parts  and  continuously  mov- 
ing motors  would  seem  to  be  conducive  to  wear  and 
loss  of  power.  A  machine  of  the  revolving  shovel  type 
operated  by  direct-acting  air  cylinders  would  appear 
to  offer  possibilities,  but  at  the  same  time  present 
many  mechanical  difficulties.  But  the  field  is  big 
enough,  the  conditions  are  so  variable,  and  the  de- 
mand is  so  insistent  that  there  is  little  doubt  that 
several  types  of  machine  will  be  developed,  giving 
the  mine  owner  a  reasonably  wide  latitude  from 
which  to  pick  and  choose,  and  reducing  the  labor  of 
underground  loading,  with  what  effect  upon  the  cost 
sheet  remains  to  be  seen. 


six  34-in.  bolts  to  hold  the  outer  members.  The  rim 
was  counterbored  \vith  an  extension  bit,  to  make 
room  for  a  hexagonal  nut  and  socket  wrench.  The 
face  of  the  pulley  was  made  up  to  the  required  12-in. 
width  by  2  X  6-in.  boards  bolted  on  to  both  sides. 

The  outline  was  sawed  as  well  as  could  be  done 
with  a  hand  saw,  and  the  finishing  done  on  a  14-in. 


Making  a  Wooden  Pulley  for  Crushing  Rolls 

BY  CHARLES  LABBE 

Few,  if  any,  crushing  rolls  are  equipped  with 
wooden  pulleys,  but  in  one  mill,  at  least,  it  was 
necessary  to  install  one  in  an  emergency,  and  it  is 
still  operating  successfully.  A  large  rock  had  fallen 
between  the  casing  of  the  rolls  and  the  5-ft.  cast-iron 
pulley,  breaking  the  latter  beyond  repair.  The  rolls 
were  necessary  for  the  operation  of  the  mill,  and  de- 
livery of  a  new  pulley  could  not  be  obtained  sooner 
than  four  to  six  weeks.  An  emergency  pulley  was 
therefore  made  of  6  x  8-in.  lumber,  as  shown  in  the 
sketch. 

The  clamping  action  on  the  shaft  was  obtained 
by  the  six  %-in.  bolts  near  the  hub,  and  the  saw 
cuts.    Two  %-™-  bolts  were  used  near  the  rim  and 


60'-0 


Half   Elevo+ion  Half    Secfion    A-A. 

EMERGENCY   WOODEN   PULLEY 

lathe.  The  headstock  had  to  be  turned  end  for  end. 
the  24-in.  face  plate  coming  where  the  gears  di'iving 
the  feed  screw  were.  The  pulley  wheel  was  bolted 
on  to  the  face  plate,  and  the  compound  rest,  with 
tool  holder,  fastened  on  a  temporary  timber  frame. 
The  face  was  then  trued  up  to  size  and  crowned,  and 
the  center  was  bored  to  fit  the  shaft.  The  pulley 
was  balanced  by  boring  inch  holes  in  the  sides, 
leaving  them  open  in  the  heavy  side  and  putting 
inch  bolts  in  the  light  side. 


A  Plastic  Dressing  for  Wounds  and  Bums 

The  Ambrine  treatment  of  burns,  scalds,  and  all 
surface  wounds  proved  very  successful  for  casual- 
ties incun-ed  in  the  Great  War,  and  its  use  is  now 
being  extended  to  industrial  plants.  The  dressing 
is  a  compound  of  wax  and  resins,  and  is  solid  when 
cold.  It  is  heated  to  abbut  150  deg.  F.  and  applied 
by  means  of  a  special  atomizer,  or  it  can  be  gently 
daubed  on  with  a  soft  brush.  A  plastic  di-essing, 
impervious  to  air,  is  thus  formed,  which  does  not 
adhere  to  the  wound  and  which  promotes  the  heal- 
ing process  without  appreciable  contraction.  Dis- 
figurement and  scars  are  prevented  to  a  greater  ex- 
tent than  was  possible  under  the  old  methods. 

The  outfits  can  be  purchased  in  two  sizes  at  $17.50 
and  $47.50  each,  and  will  no  doubt  be  found  valuable 
in  first-aid  dressing  in  metallurgical  plants,  par- 
ticularly for  burns. 
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The  Desert  Prospector's  Guide 

Sage    Counsel  Regarding  Trips  Into  Arid  Territory — Assuring  an    Adequate    Water  Supply- 
The  Mangerment  of  Burros     A  Substitute  for  the  Traditional 

Cure  for  Snake-Bite 

BY  LEROY  A.  PALMER 
Written  exclusively  for  The  Journal 


IN  THE  late  winter  and  spring-  of  1919  I  made  a 
reconnaissance  of  certain  lands  in  the  east  end  of 
the  Mohave  Desert  in  California.  The  informa- 
tion secured  on  this  trip  brought  a  realization, 
stronger  than  ever,  of  the  possibilities  of  systematic 
Ijrospecting  in  the  little-explored  desert  regions,  and 
I  am  setting  down  some  of  the  results  of  my  experi- 
ences in  the  hope  that  they  may  offer  some  helpful 
suggestions  to  others  who  may  go  into  this  country 
to  explore  or  develop  its  mineral  resources. 

The  country  covered  is  in  the  very  heart  of  the 
desert,  lying  in  a  U  shape  on  both  sides  of  the  main 


By  an  elimination  process  I  got  down  to  a  pack 
train  of  burros  as  the  most  practical  means  of  trans- 
portation, and  proceeded  to  Goffs  to  prepare  for  the 
trip.  It  did  not  take  me  long  to  find  out  that  burro 
outfits  are  by  no  means  as  plentiful  as  they  were  a 
few  years  ago,  but  I  finally  had  my  choice  of  three 
at  varying  prices.  I  chose  the  highest  priced,  and 
subsequent  events  justified  the  choice. 

In  selecting  an  outfit  it  would  be  hai'd  to  say  which 
is  the  more  important,  a  good  string  of  burros  or  a 
good  "puncher."  I  certainly  got  a  puncher  de  luxe. 
He  is  a  young  man,  desert  born  but  city  bred,  who 


ON  THE  TKAIL 


line  of  the  Santa  Fe  R.  R.  in  the  Pah-Ute,  Little  Pah- 
Ute  and  Old  Woman  mountains  on  the  south  side 
of  the  railroad  and  the  Hackberry,  Providence,  and 
Clipper  ranges  on  the  north.  Goffs,  at  the  junction 
of  the  main  line  and  the  Searchlight  branch,  is  the 
principal  station.  It  is  thirty-five  miles  from  Needles 
on  the  California-Arizona  line. 

The  work  was  done  in  two  trips.  I  was  accom- 
panied by  one  man,  who  looked  after  the  camp  and 
the  outfit  but  took  no  part  in  the  field  work.  On 
the  first  trip  we  were  quite  isolated,  seeing  no  one 
and  not  sending  or  receiving  any  mail  for  weeks  at 
a  time.  On  the  second  trip  we  were  in  more  or  less 
frequent  touch  with  small  mines  and  cattle  ranches. 


has  made  a  success  in  the  business  world  far  be- 
yond his  years.  I  found  him  on  a  small  ranch  resting 
up  after  two  very  strenuous  years,  and  he  jumped 
at  the  chance  to  make  the  trip.  A  boyhood  knowl- 
edge of  burros  and  the  same  energy  and  attention 
to  detail  tliat  had  made  iiim  a  successful  business 
man  stood  him  in  good  stead,  and  he  soon  had  the 
"hotel  and  transportation  service"  working  so 
smoothly  that  I  forgot  everything  but  my  field  work. 
As  we  were  going  into  a  country  in  which  water 
holes  were  few  and  far  between,  we  were  obliged 
to  plan  on  packing  water,  in  some  cases  considerable 
distances.  Here  entered  a  sliglit  complication,  as 
we  were  obliged  to  fignare  part  of  our  burros  for  this 
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use  alone,  and,  of  course,  the  more  burros  we  had 
the  more  water  we  liad  to  pack,  and  the  more  water 
we  packed  the  more  burros  we  needed.  We  finally 
decided  that  five  would  be  the  proper  number  of  pack 
animals. 

In  making  up  an  outfit  of  this  kind  one  should  not 
slight  the  things  which  tend  to  physical  comfort,  but 
should  draw  the  line  at  any  unnecessary  weight. 
Plenty  of  bedding  is  essential,  especially  in  winter  or 
early  in  spring.  A  light  mattress  adds  much  to  one's 
comfort,  as  it  is  often  hard  to  smooth  out  the  in- 
equalities of  the  ground  so  that  they  will  not  be 
painfully  noticeable  without  one.  One  of  the  can- 
vases used  in  covering  the  packs  should  be  spread 
on  the  gi-ound  and  the  bed  laid  on  that. 

If  one  is  making  a  summer  trip  he  can  get  along 
fairlv  well  without  a  tent,  but  it  is  better  to  have 


THE  AUTHOR 

one,  especially  if  it  is  necessary  to  do  any  writing  in 
camp  or  if  one  wishes  to  read  or  work  after  sun- 
down. 

Clothing  should  be  serviceable,  of  course,  and  one 
should  take  as  many  changes  as  he  can  conveniently 
carry,  as  there  is  slight  opportunity  for  laundi-y 
work  on  such  a  trip.  Boots  should  have  heavy  soles 
and  large  hobnails.  Never  in  years  of  field  work 
under  all  manner  of  conditions  have  I  found  rougher, 
rockier,  or  steeper  country  than  in  the  desert,  and 
especially  in  this  part  of  it. 

In  the  cooking  outfit  there  should  te  one  Dutch 
oven,  or  preferably  two  Dutch  ovens.  The  Dutch 
ovens  serve  not  only  for  baking,  but  also,  because 
of  their  ability  to  hold  heat,  are  very  useful  for  stew- 
ing and  as  all  around  cooking  dishes. 

At  one  of  our  camps  where  we  stayed  several  days, 
Zack  rigged  up  a  very  ingenious  oven  by  digging  a 


hole,  in  which  he  placed  some  rocks  and  on  them 
set  a  square  five-gallon  oil  can.  A  piece  of  sheet 
iron  was  then  arched  over  the  top  of  the  hole,  so  that 
the  heat  surrounded  the  can  on  all  sides,  and  with 
a  little  experimenting  our  oven  did  excellent  work. 

The  Grub  Question 

As  to  the  all-important  item  of  grub.  The  staples 
on  such  a  trip  are  such  things  as  "the  two  B's" — 
bacon  and  beans;  coffee,  potatoes,  flour,  rice,  dried 
fruits,  with  sugar,  salt  and  milk — foods  that  will 
afford  a  maximum  of  nourishment  with  a  minimum 
of  weight  and  space. 

If  one  is  going  on  a  very  long  trip  away  from  all 
sources  of  supply,  the  most  rigid  economy  is  neces- 
sary. In  such  a  case  a  very  nutritious  food  is  pem- 
mican,  made  by  thoroughly  drying  or  "jerking"  thin 
strips  of  beef  and  then  grinding  or  grating  them  to 


THE  DESSERT  OF  THE  DESERT  BURRO 

a  powder.  Powdered  milk  should  be  carried,  as  it 
is  lighter  and  less  bulky  than  evaporated  milk.  The 
prunes  should  be  pitted  before  starting.  Evaporated 
instead  of  fresh  potatoes  should  be  taken,  and  in 
many  other  ways  the  weight  of  the  provisions  can 
be  brought  close  to  the  irreducible  minimum.  Of 
course,  it  is  not  feasible  to  carry  fresh  meat,  but 
we  did  not  suffer  on  that  account.  Young  jack- 
rabbit,  cottontail,  and  quail  were  abundant,  and  we 
had  many  a  fry  and  stew  that  would  have  been  the 
envy  of  the  city  dweller.  No  attempt  was  made  to 
carry  butter  or  eggs. 

The  Gentle  Burro 

The  burro  is  a  classic  example  of  the  gi-eat  law 
of  compensation.  He  possesses  qualities  such  as 
sturdiness,  endurance,  and  ability  to  rustle  feed  and 
exist  on  a  small  supply  of  water  which  make  him 
peculiarly  useful  for  work  of  this  kind.  On  the  other 
hand  he  has  many  traits,  including  a  general  "orner- 
iness,"  which  offset  some  of  his  good  points  and  try 
the  soul. 

On  the  first  trip,  from  February  to  April,  when 
the  weather  was  cool,  the  feed  green,  and  we  had 
occasional  rains,  the  burros  got  along  on  very  little 
water,  in  fact,  thei'e  -were  days  when  they  were  not 
working  when  they  drank  none  at  all ;  and  their  aver- 
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age  under  those  conditions  probably  was  not  in  ex- 
cess of  a  gallon  and  a  half  a  day  each.  On  the  second 
trip  the  weather  was  warmer  and  the  feed  drier,  so 
that  the  average  was  nearer  twice  the  above  amount. 

While  in  camp  do  not  fail  to  keep  in  touch  with 
your  burros.  They  should  be  turned  loose,  hobbled 
and  belled,  but  they  are  such  travelers  that  they 
should  be  rounded  up  or  at  least  located  every  day. 
In  hot  weather  they  can  be  depended  on  to  come 
into  camp  for  water,  but  when  the  weather  is  cool 
and  the  feed  green,  they  get  along  very  well  without 
it,  and  if  they  are  allowed  to  roam  there  is  no  tell- 
ing where  they  will  be  when  needed. 

It  is  generally  estimated  that  the  average  burro 
will  pack  150  lb.  and  travel  fifteen  miles  a  day  regu- 
larlv.    It  is  reasonable  to  say  that  burros  will  travel 


fully  as  a  riding  saddle.  After  fitting,  each  should 
Ije  labeled  for  its  burro,  and  when  it  is  taken  off 
its  blanket  should  be  kept  with  it. 

Each  pack,  except  the  water  pack,  should  be  cov- 
ered with  a  canvas,  and  all  packs,  water  included, 
should  be  securely  lashed.  For  this  the  old  reliable 
diamond  hitch  is  the  best.  It  is  easy  to  throw,  easy 
to  release,  and  holds  better  than  any  other.  When 
it  comes  to  packing  it  is  best  to  have  one  man  stand 
guard  over  the  bui'ios  after  they  are  packed,  as  they 
will  lie  down  if  they  get  a  chance.  Once  down,  they 
are  hard  to  get  up,  and  are  very  apt  to  shift  their 
packs  in  doing  so.  In  packing,  be  sure  everything 
is  solid  and  lashed  tight  before  you  start,  as,  once 
on  the  trail,  it.  is  highly  desirous  to  keep  going 
every  minute.     Delays  cause  confusion,  and  if  you 
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on  an  average  as  far  as  a  man  cares  to  when  he 
takes  into  consideration  the  additional  work  of  pack- 
ing, unpacking,  and  making  camp.  Under  those  con- 
ditions fifteen  miles  makes  a  big  day's  work,  al- 
though there  were  occasions  when  we  made  more 
than  twenty. 

Throwing  the  Diamond 

Packing  was  done  with  kyaxes,  made  by  attaching 
rope  slings  to  ten-gallon  coal-oil  boxes.  For  water 
we  had  twenty-two  fi\'e-gallon  oil  cans,  so  that  when 
the  outfit  made  a  special  trip  for  water  it  could 
carry  full  capacity  and  leave  two  cans  in  camp  for 
my  use  until  its  return.  In  moving  camp  part  of  the 
kyaxes  were  filled  with  provisions,  bedding,  and 
other  necessaries,  and  the  empty  water  cans  that 
went  with  them  were  tied  to  the  packs. 

An  important  item  in  the  eflScient  working  of  the 
outfit  is  that  the  packs  should  fit  properly  and  hang 
evenly.    A  pack  saddle  should  be  fitted  just  as  care- 


have  to  stop  to  fix  a  pack  some  of  the  burros  may 
take  advantage  of  the  diversion  to  lie  down. 

Unfortunately,  much  of  the  desert  region  is  not 
adequately  mapped,  and  many  of  the  maps  that  are 
to  be  had  are  inaccurate.  In  California,  maps  pub- 
lished by  private  corporations  are  available  for  the 
different  counties,  but  these  are  not  dependable,  as 
they  are  based  on  old  Government  surveys,  some 
of  which  were  made  as  long  ago  as  1855.  In  those 
days  surveying  in  the  IMohave  Desert  was  a  man's- 
size  job,  and  the  surveyors  frequently  were  more 
concei'ned  over  ho^\•  they  were  going  to  keep  theii' 
scalps  than  they  were  over  an  accurate  mapping  of 
the  topogi-aphy. 

As  a  result,  the  early  plats  contain  almost  no  in- 
formation. But  in  recent  years  much  of  this  coun- 
try has  been  resurveyed,  and  new  plats  are  being 
published.  These  are  not  contoured,  but  give  ex- 
cellent infoi-mation  as  to  topography,  springs,  roads, 
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and  sucli  features.  They  are  made  up  by  townships, 
and  a  photolithograph  of  a  township  can  be  obtained 
from  the  General  Land  Office,  Washington,  D.  C, 
for  25c. 

The  Drink  Question 

The  most  vital  consideration  on  a  desert  trip  is 
the  water.  In  working  in  such  a  country  one  should 
secure  all  of  the  local  infomiation  that  ne  can. 
Knowledge  of  tanks,  springs,  trails,  and  such  things 
frequently  stands  one  in  good  stead.  On  a  recon- 
naissance trip,  such  as  ours,  one  must  depend  on 
the  supplies  that  are  already  developed,  and  fre- 
quently must  pack  water  considerable  distances.  At 
one  camp  our  water  pack  was  over  twenty  miles. 

When  we  moved  camp,  our  usual  plan  was  to  pack 
two  burros  with  water.  This  gave  us  forty  gallons, 
a  sufficient  supply  to  allow  at  least  a  day's  rest  at 
the  new  camp  before  starting  on  a  water  pack  and 
to  leave  plenty  in  camp  for  me  while  a  full  load  was 
coming  up.  Our  daily  consumption  for  burros,  cook- 
ing, and  personal  use  was  less  than  ten  gallons  on 
some  days,  when  conditions  were  particularly  favor- 
able and  the  burros  drank  little  or  none,  and  rarely 
exceeded  twenty  gallons,  even  on  the  hot  days  of  the 
latter  part  of  the  trip. 

Always  Be  Assured  of  Sufficient  Water  Supply 

Always  be  sure  about  your  water  supply.  Do  not 
cut  loose  from  one  source  until  you  have  established 
your  next.  Leaving  booze  out  of  consideration,  prac- 
tically all  deaths  from  thirst  in  the  desert  are  due 
to  either  ignorance  or  foolhardiness.  One  is  fre- 
quently tempted  to  take  a  chance,  but  it  does  not 
pay,  as  the  spring  or  the  tank  may  not  be  where 
you  thought  it  was,  or  it  may  be  di'ied  up.  Remem- 
ber that  if  you  make  a  day's  journey  to  where  you 
hope  to  find  water,  you  not  only  use  a  day's  supply 
in  making  the  trip,  but  also,  if  you  ai-e  disappointed 
in  finding  it,  you  are  a  day  farther  off  from  your 
knouTi  supply.  So  if  there  is  any  doubt,  one  should 
always  scout  ahead  and  fix  the  next  source  of  supply 
definitely. 

These  directions  apply  to  reconnaissance  work.  If 
one  expects  to  camp  any  length  of  time  at  one  place, 
he  can  arrange  regular  water  packs  from  some 
spring  or  tank,  or  build  what  road  may  be  necessary 
and  bring  in  a  team  and  wagon  with  water  barrels. 
Sometimes  it  may  be  advantageous  to  develop  a.  sup- 
ply for  camp  use.  All  through  this  trip  I  found  evi- 
dence of  the  existence  of  water  not  far  from  the  sur- 
face. Almost  any  of  the  larger  washes  would  yield 
a  reasonable  supply  from  a  shallow  well  if  it  were 
properly  placed,  although  frequently  the  sand  and 
gravel  are  so  loose  that  the  excavation  would  require 
timbering.  The  windmill  shown  in  the  illustration 
is  over  a  well  excavated  to  a  depth  of  ten  feet  on  a 
fracture  zone  in  granite,  with  a  di-ift  eight  feet  long 
from  the  bottom  Of  the  well.  The  supply  is  sufficient 
for  the  watering  of  several  hundred  head  of  cattle. 
In   Camp 

It  is  advisable  to  bank  the  tent  well,  even  in  quiet 
weather.  There  is  usually  a  breeze  stirring  in  the 
evening,  and  if  one  is  trying  to  read  or  write  in  a 
tent  that  is  not  banked,  it  gets  in  and  causes  annoy- 


ance by  flickering  the  light  and  blowing  the  papers 
about.  In  winter  or  spring,  a  high  wind  may  come 
up  at  any  time.  Twice  when  we  made  camp  late  and 
tired,  and  took  chances  on  not  banking,  we  were 
caught  in  sandstorms  and  had  to  turn  out  in  des- 
habille to  make  the  tent  fast. 

Fuel  is  abundant.  Occasionally  in  the  higher  parts 
of  the  mountains  we  got  cedar  wood,  but  our  stand- 
ard fuel  was  greasewood.    Once  get  a  fire  started, 
and  green  gi-easewood  makes  an  excellent  fuel. 
Dodging  the  Rattlesnake 

When  the  weather  got  warm,  each  of  us  carried  a 
"snake  kit."  consisting  of  a  small  package  of  pow- 
dered permanganate  of  potash,  a  ligature,  and  a 
bandage.  In  case  one  is  so  unfortunate  as  to  be 
struck  by  a  rattler,  he  should  slash  the  wound  cross- 
wise with  a  sharp  knife  or  gather  the  affected  part 
in  his  fingers  and  cut  it  out.  The  permanganate 
should  be  rubbed  into  the  wound,  the  ligature  ap- 
plied between  it  and  the  heart,  and  the  bandage 
wrapped   tightly  about. 

If  one  keeps  his  eyes  open  there  is  little  danger 
of  being  struck.  High  boots  are  a  protection,  and 
one  should  not  go  poking  around  rock  piles,  such  as 
mining-claim  monuments,  without  careful  examina- 
tion for  snakes.  If  struck  above  all  things  keep 
your  nerve.  Rattlesnake  venom  acts  directly  on 
the  heart,  and  fright  aggravates  its  evil  effects  by 
slowing  up  the  heart  action.  It  is  probably  true 
that  of  the  few  people  who  have  died  from  rattle- 
snake bite  nine-tenths  literally  have  been  scared  to 
death. 

The  Saturday  Night  Sand  Bath 

The  chief  drawback  of  the  trip  was  the  enforced 
economy  of  water  for  personal  use.  When  one  packs 
water  over  twenty  miles,  some  uses  that  we  usually 
consider  necessities  go  into  the  luxury  class,  as  wit- 
nessed by  the  "after  taking"  picture  of  one  of  the 
party.  A  fair  substitute  for  a  bath  can  be  found  in 
a  sand  rub.  Choose  the  bottom  of  some  gully  where 
the  sand  is  fine  and  clean,  and  the  operation  will 
be  found  to  be  suiprisingly  refreshing  and  cleansing. 

This  is  not  the  place  to  go  into  the  pleasant,  even 
delightful,  phase  of  the  trip,  which  were  many.  I 
confess  that  I  had  looked  forward  to  it  with  some 
misgiving,  expecting  many  inconveniences  and  some 
hardships.  As  it  turned  out,  none  of  the  latter  and 
few  of  the  former  materialized.  This  was  due  prin- 
cipally to  the  fact  that  whatever  problems,  however 
small,  confronted  us  were  handled  in  a  common-sense 
and  systematic  manner,  instead  of  by  taking  a 
chance  that  they  would  work  themselves  out  satis- 
factorily. In  this  connection  I  cannot  give  too  much 
credit  to  my  companion  for  the  part  that  he  played 
in  making  the  trip  the  success  that  it  was. 


Both  the  Asbestos  and  Corundum  Industries  in  South 
Africa  are  capable  of  very  great  expansion,  according  to  the 
"South  African  Journal  of  Indu.'^tries."  No  other  country 
in  the  world  can  compete  with  the  Union  as  regards  varieties 
and  fibres  of  asbestos.  In  actual  extent,  the  crocidolite  belt 
of  the  Cape  Province  is  probably  the  largest  knowTi  asbestos 
area,  and  the  eastern  Transvaal  areas  are  developing  in  a 
i-emarkable  manner. 
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Copper  in  Southern  Oregon 

Production  Stimulated  by  Demand  During  ^A^ar — Future 

of  Region  Depends  on  Amenability  of  Ore  to 

Modern  Concentration  Methods 

BY  A.   E.   KELLOGG 

IN  1860  copper  was  discovered  at  Waldo,  in  Jose- 
phine County,  Ore.,  and  several  deposits  were 
soon  after  developed.  But  the  properties  gave  poor 
returns,  on  account  of  high  cost  of  transportation 
and  supplies.  Copper  ore  also  occurs  in  small  quanti- 
ties associated  with  gold  ores  in  the  Greenback, 
Grant's  Pass,  Lower  Applegate,  and  Ashland  dis- 
tricts, and  in  quantities  sufficient  to  form  the  object 
of  mining  operations,  primarily  for  copper,  in  the 


drifts  on  five  different  levels,  supplemented  by  a 
500-ft.  vertical  shaft.  The  deposit  is  opened  for 
about  1,000  ft.  horizontally  and  800  ft.  vertically. 

At  the  Blue  Ledge  mine,  in  the  Upper  Applegate 
district,  the  ore  consists  of  nearly  solid  pyrite  and 
chalcopyrite,  with  a  little  pyrrhotite  and,  rarely, 
spalerite  or  galena.  This  deposit  is  opened  by  a 
series  of  adits  driven  in  the  face  of  a  cliff  at  different 
elevations.  With  winzes  and  raises  the  ore  is  ex- 
posed vertically  for  about  800  ft.  and  horizontally 
for  about  2,000  ft.  The  elevation  of  the  Blue  Ledge 
is  about  4,000  ft. 

For  several  years  the  state  and  Federal  bureaus 
of  mines  have  been  working  on  the  problem  of  con- 
centrating the  copper  ores  of  this  region  in  an  at- 
tempt to  remove  the  pyrrhotite.     Magnetic  separa- 
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THE  BLUE  LEDGE  MINE 

Gold  Hill,  Galice,  Upper  Applegate,  and  Waldo  dis- 
tricts. This  region,  including  Jackson  and  Josephine 
Counties,  is  situated  in  a  mountainous  and  heavily 
forested  country,  containing  one  major  and  several 
minor  valleys.  The  chief  valley  of  the  area  is  that 
of  Rogue  River,  which  crosses  the  region  from  east 
to  west  in  an  irregular  course.  The  minor  valleys 
are  those  of  Bear  Creek,  of  Applegate  River,  and  of 
Illinois  River.  Elevation  above  sea  level  in  this  region 
ranges  from  700  ft.  near  Galice  to  about  7,500  ft.  on 
Mount  Ashland  or  Siskiyou  Peak.  In  general,  the 
valleys  are  from  1,000  ft.  to  1,500  ft.  high,  and  the 
mountains  reach  5,000  to  7,000  ft.  Josephine  County 
is  wholly  within  the  Siskiyou  Mountain  region ;  Jack- 
son County  extends  from  the  western  flank  of  the 
Cascade  Range  into  the  Siskiyous. 

The  orebody  of  the  Alameda  mine,  in  the  Galice 
district,  has  been  opened  up  more  extensively  than 
that  of  any  other  copper  mine  in  the  region.  This  is 
due  in  part  to  the  fact  that  the  property  is  well  situ- 
ated for  systematic  development,  being  in  the  nar- 
row but  traversable  canyon  of  the  Rogue  River, 
which  cuts  across  the  lode  to  a  depth  of  at  least  500 
ft.     The  development  consists  of  over  6,000  ft.  of 


ALAMEDA    COPPER    MINE 

tion  was  soon  discarded  as  impracticable.    Flotation 
has  so  far  given  good  results. 

Little  copper  oi-e  was  shipped  from  southern  Ore- 
gon before  the  war.  Shipments  increased  during 
the  war,  running  over  12  per  cent  copper.  These 
shipments  were  limited  by  the  number  of  teams  and 
auto  trucks  available  for  hauling  the  ore  from  mine 
to  shipping  point.  Since  the  armistice,  the  Puget 
Sound  smelters,  which  were  the  chief  buyers  of 
these  ores  during  the  war,  have  found  them  useful 
in  fluxing  Alaskan  ores,  and  are  still  in  the  market. 
The  Blue  Ledge  mine  and  the  Queen  of  Bronze  mine, 
the  latter  being  in  the  Waldo  district,  are  each  oper- 
ating with  about  forty  miners  to  supply  this  de- 
mand. 
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Tungsten  Mining  in  China 


Large-Scale  Production  Practically  Ceased  With  che  Signing  of  the  Armistice  in  1918 

Recover  Bismuth  as  a  Byproduct— Supplies  Fully  Equal 
to  Present  or  Prospective  Demand 


Operatives 


BY  ROBERT  SLESSOR 

Mining  Engineer,  Hongkong 

Written  exclusively  for  The  Journal 


TUNGSTEN  mining  in  China  dates  from  about 
1916.  It  is  said  that  some  coolies  back  from 
working  in  the  Burmese  tungsten  mines  noticed 
similar  ground  in  the  hills  round  their  villages,  and 
after  some  difficulty  convinced  the  local  merchants 
that  the  ore  was  valuable.  Most  of  the  12,000 
tons  of  tungsten  ore  that  came  from  China  was 
found  in  the  mountains  separating  the  Kwantung 
watersheds  from  the  Yangtze  River  system.  The 
boundaries  of  the  provinces  follow  these  divides,  so 
that  the  bulk  of  the  Chinese  tungsten  ores  were 
mined  either  just  within  Kwantung  or  within  the 
pi'ovinces  of  Hunan  or  Kiangsi,  or  Kwangsi. 

The  ore  found  its  way  by  the  easiest  routes,  i.e. 
carried  on  waterways   in  the   native   sampans,  to 
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the  ports  of  Nanning,  Wuchow,  Canton,  Waichow, 
or  Swatow,  and  a  small  proportion  also  to  Changsha, 
and  thence  to  Shanghai.  The  first-named  ports  all 
centered  on  Hongkong,  whence  the  bulk  of  the  ore 
went  to  America — for  a  good  reason  For  1916-17-18 
the  British  government  commandeered  all  the 
British  Empire  produce  of  tungsten  at  a  fixed  price 
of  60s.  per  unit,  and  the  price  in  America  went  to 
90s.  and  over  at  one  time.  With  the  advent  of  the 
armistice  in  1918,  the  position  was  reversed:  the 
price  fell  in  America  to  below  the  English  price  of 
60s.,  which  subsisted  for  some  time  after  Novem- 
ber, 1918,  and  there  was  an  inducement  to  smuggle 
tungsten  ore  into  the  British  territory  near  Hong- 
kong, in  order  to  obtain  the  better  English  price. 
However,  not  many  tons  were  successfully  got 
through,  a.'-  the  Bi'itish  ?Mthorities  knew  just  where 
any  tungsten  would  come  from  in  the  new  territory. 
When  the  British  government  price  fell  to  30s. 
per  unit,  there  was  no  inducement  to  mine,  and  until 
the  embargo  was  raised  recently  no  tungsten  was 
exported  from  China  to  England,  and  very  little  to 
America.  The  Chinese  ore  dealers  were  stocked  up 
with  ore  bought  at  high  prices ;  they  saw  the  Amer- 


ican market  practicaly  closed  on  account  of  the  im- 
pending import  duty,  and  they  found  the  English 
market  weighted  by  the  large  government  stocks 
that  were  only  slowly  being  sold.  In  consequence. 
the  most  oi'  the  mines  visited  were  nearly  idle. 
Description  of  "Mines" 
The  so-called  "mines"  consist  of  open  workings  in 
the  detrital  matter  around  the  flanks  and  foot  of  the 
mountain  that  is  called  the  "mine."  The  mountains 
are  usually  from  2,000  to  3,000  ft.  above  the  sur- 
rounding hills,  and.  though  not  the  highest  of  the 
range,  are  fully  4,000  to  6,000  ft.  above  sea  level. 
Originally  the  tungsten  occurred  in  quartz  lodes, 
with  slates  and  schists  close  to  the  granite.  Denuda- 
tion was  very  great,  and  the  gravels  on  the  sides  of 
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SKETCH    OF    ROUTES    TO   TUNGSTEN    MINES 
Scale  about  fifty   miles  to  the  inch — July  9,   Sept.   9,    191'.' 

these  hills  and  the  creeks  at  the  bottoms  all  yielded 
quantities  of  easily  won  tungsten. 

The  local  farmers  set  to  work  with  their  ordinary 
hoes  that  they  used  for  their  paddy  fields  and 
scraped  and  washed  the  hillsides  for  the  tungsten 
contents.  At  the  Tong  Kok  and  Shek  Chong  mines 
only  two  small  quaiiz  lodes  could  be  seen  at 
the  top  of  the  hill,  both  bearing  a  little  tungsten, 
though  the  ground  all  around  had  been  well  turned 
over  and  washed.  At  tlie  Little  Cow  mine  the 
"miners"  were  still  working  some  of  the  detrital 
tungsten  and  also  one  or  two  quartz  lodes,  and  at  the 
last  three  (see  map)  the  quartz  lodes  were  plainly 
visible  and  had  been  tunneled  in  numerous  places. 

At  the  Quee  Mee  mine,  especially,  about  fifteen 
quartz  lodes  were  counted  on  the  top  of  a  hill  ap- 
proximately 3,000  ft.  high,  all  of  which  had  been 
tunneled  and  burrowed.  This  last  mine  was,  accord- 
ing to  local  people,  the  most  recently  opened,  and, 
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judging'  by  the  work  in  the  eight  months  it  had  ac- 
tually been  working,  there  must  have  been  fully  20,- 
000  workers  there.  At  the  time  of  visiting,  how- 
ever, only  about  fifty  men  were  at  work.  The  main 
body  of  workers  left  when  the  price  fell,  soon  after 
the  armistice. 

Methods  of  Concentration 

The  manner  of  working  and  concentrating  the  ore 
was  much  the  same  at  each  mine,  and  a  description 
of  one  will  be  typical.  The  Little  Cow  mine  is  worked 
by  a  company  which  holds  the  "concession"  for  the 
ground  from  the  people  of  Yung  Yuen.  It  is  situ- 
ated about  one  day's  climb  in  the  hills  above  this 
village.  The  company  provides  food  (rice)  for  the 
workers  on  condition  they  sell  all  the  ore  won  to  the 
company.  The  ore  is  washed  from  the  soil  by  lead- 
ing a  stream  of  water  to  it,  the  arrangement  being 
similar  to  that  employed  in  the  recovery  of  tin.  A 
small  wooden  sluice  box  is  used  in  which  the  gravel  is 
"forked"  or  worked  by  a  shovel  to  a  rough  concen- 
tration. The  product  is  then  hand-picked  on  the 
spot  and  carried  in  baskets  to  the  central  mat  shed, 
where  the  offices  are.  There  it  is  again  hand-picked 
on  a  cement  floor  (see  sketch),  but  it  is  not  broken 
or  crushed.  When  the  basketful  is  judged  clean  it 
is  weighed  by  the  company  official  and  paid  for  at 
once  at  a  fixed  rate,  usually  from  10  to  15c.  per 
catty  of  1.333  lb.  for  the  tungsten  and  a  higher  rate 
for  any  bismuth  that  may  be  recovered,  for  this  ore 
carries  about  10  per  cent  of  bismuth,  which  is  easily 
picked  out,  on  account  of  its  whitish  color,  which 
contrasts  sharply  with  the  dark  brown  and  black  of 
the  tungsten. 

Ore  is  Shipped  in  Bags 

After  sale  to  the  company  the  ore  is  again  hand- 
picked  to  separate  the  bismuth,  and  it  is  then 
roughly  bagged  in  about  50  lb.  lots,  so  as  to  make  a 
load  of  about  one  picul  (133.3  lb.)  for  the  coolies  to 
carry  down  the  hills  to  tiie  village.  At  Yung  Yuen 
the  finer  material  is  again  picked  over  by  women 
using  pointed  slats  of  bamboo,  after  which  it  is  re- 
hagged  for  transport  by  coolie  to  Ying  Tak,  on  the 
railway  line,  or  by  boat  on  the  North  River. 

On  arrival  at  Canton,  the  ore  is  again  hand-picked 
at  the  company's  godown,  and  all  is  hand-crushed 
to  about  16  to  the  inch.  Finally  it  is  sieved  into  fines 
and  coarse  (the  coarse  being  16  to  the  inch),  and 
bagged  for  export.  The  export  bagging  consists  of 
one  calico  bag,  inside  a  gunny  bag.  The  whole  is 
then  wrapped  in  Chinese  bamboo  matting  and  bound 
with  rattan,  so  as  to  go  about  twenty  to  the  long 
ton.  The  hand-sorting  is  very  well  done,  and  the 
ores  average  71  to  72  per  cent  WO3,  the  bismuth 
assaying  over  60  per  cent. 

The  dealers  estimate  their  costs  at:  cost  runners 
at  mine,  12c.  per  catty;  three  hand-sortings,  3c.; 
military  tax  and  likin,  2i/^c. ;  transport  by  road  and 
river,  12c. ;  export  tax  ly^c. ;  packing  and  other  costs, 
V2C.,  a  total  cost  f.o.b.  Canton  of  Sli/oc-  per  catty. 
This  corresponds  to  about  $7.30  per  net  ton  per  unit. 

The  rather  high  cost  is  offset,  however,  by  the  10 
per  cent  of  bismuth  which  the  operators  recover 
without  expense,  which  enables  them  to  sell  their 


tungsten  at  less  than  above  unitage.  The  procedure 
at  the  other  mines  is  much  the  same  as  to  hand- 
sorting,  but  the  arrangements  are  more  primitive, 
as  few  go  to  the  cost  of  building  a  complete  shed. 
The  Little  Cow  mine  is  managed  by  a  Chinese  who 
spent  some  years  in  the  Federated  Malay  States. 
Clean  Concentrate  Produced,  but  Process 
Slow  and  Costly 

The  present  Chinese  methods  produce  a  clean  con- 
centrate, but  they  are  slow  and  costly.  When  the 
hard  quartz  is  worked,  it  is  hand  knapped  and 
washed  in  close  woven  baskets.  Even  so,  much  ore 
must  be  lost  which  could  be  recovered  in  a  modem 
mill  using  rolls,  jigs,  and  tables.  Though  this  is 
true  generally  there  is  no  one  "mine"  where  the  de- 
velopment is  enough  to  justify  a  mill,  even  if  Chi- 
nese capitalists  could  be  found  willing  to  venture  the 
money.  When  the  miners  find  that  the  easily  won 
detrital  ore  begins  to  be  worked  out,  they  look  for 
another  hill,  and  generally  find  one  not  far  distant. 
Thus  the  supply  of  tungsten  ore  always  equals  the 
demand. 

Further  in  the  interior  of  China,  tungsten  has 
been  found  in  many  places,  but  on  account  of  the 
cost  of  carriage,  by  land  or  water,  these  mines  can- 
not be  worked  on  present  unitage  prices  for  tung- 
sten. 

Had  the  Great  War  lasted  another  year  there  is 
no  doubt  that  many  more  deposits  would  have  been 
opened.     The  geological  features  of  the  ore  occur- 
rences I  have  not  discussed,  as    that    subject    has  ^ 
been  covered  elsewhere. 


Stone  s  Report  to  Zinc  Institute  Indicates 
Many  European  Opportunities 

The  oppoitunities  for  export  trade  in  zinc  are  de- 
scribed in  a  recent  report  prepared  by  George  C. 
Stone  for  the  American  Zinc  Institute.  Mi-.  Stone 
has  a  wide  acquaintance  among  the  men  in  the  zinc 
industry,  both  here  and  abroad,  and  in  the  trip  which 
he  made  to  Europe  was  able  to  pick  up  a  great  deal 
of  valuable  information  regarding  possible  markets. 

Considering  zinc  ore,  Mr.  Stone  believes  that  the 
principal  market  lies  in  Belgium,  with  little  oppor- 
tunity of  selling  to  England  or  France.  Holland  and 
Germany,  he  thinks,  will  also  import  high-grade  ore, 
which  could  be  supplied  to  advantage  by  this  coun- 
try. 

The  high  quality  of  American  slab  zinc  is  empha- 
sized, and  for  several  years,  at  least,  the  United 
States  seems  to  be  the  only  country  in  a  position  to 
supply  the  European  demand  for  this  material. 
Sheet  zinc  is  also  in  demand,  and  a  great  deal  is  used 
in  building  construction. 

In  any  inquiry  into  export  conditions  nowadays 
considerable  attention  must  be  given  to  the  question 
of  transportation  cost  and  of  foreign  exchange,  for 
these  two  items  have  changed  the  course  of  a  gi'eat 
deal  of  tonnage.  Mr.  Stone  has  discussed  these 
topics  fully.  Belgium  will  no  doubt  smelt  the  Aus- 
tralian ore,  on  account  of  several  favorable  condi- 
tions. Considerable  inquiry  was  made  into  the  smelt- 
ing costs  of  that  country. 
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Geology  and  the  Deposits  of  the  Tintic  Mining  District,  Utah. 
By  Waldemar  Lindgren  and  G.  F.  Loughlin.  Professional 
Paper  107,  U.  S.  Geological  Sur\-ey,  282  pp.     Washing- 
ton, D.  C. 
This  is  another  addition  to  the  noteworthy  series  of  studies 
of  mining  districts  which  have  been  issued  by  the  Geological 
Sun'ey.     The  first  part,  by  G.  F.  Loughlin,  is  devoted  to 
general  geography  and  geology;  the  second  part,  by  Walde- 
mar Lindgren,  to  the  ore  deposits. 

In  Mr.  Loughlin's  general  discussion  we  find  a  little  too 
much  of  the  attitude  of  the  well-read  student,  with  his  mind 
full  of  the  previous  literature,  and  the  views  of  previous 
authors.  His  first  sentence,  indeed,  is  "The  East  Tintic  Moun- 
tains as  a  whole  are  rather  complex  and  form  parts  of  the 
extensive  but  now  partly  buried  system  of  block  mountains 
known  as  the  Basin  ranges."  This  is  good  text-book  stuff, 
but,  so  far  as  we  know,  the  text  books  have  not  an  ade- 
quate basis  of  fact  for  the  tradition;  nor  is  adequate  evidence, 
as  to  the  East  Tintic  range  owing  its  elevation  and  relief  to 
recent  faulting,  offered  in  the  paper.  The  map  and  cross 
sections  show  nothing  of  the  kind,  but  show  the  range  as  a 
synclinal  range  of  erosion.  Similarly,  concerning  the  valleys 
(p.  17)  the  author  states,  without  offering  any  evidence, 
"These  valleys  represent  the  down-faulted  portions  of  the 
Great  Basin,"  a  statement  not  even  in  accord  with  the  unsub- 
stantiated but  well-fixed  theory  that  he  has  in  mind. 

Similarly,  in  the  case  of  the  igneous  rocks,  the  phenomena 
are  evidently  examined  ^^■ith  a  mind  surcharged  with  current 
theories  like  those  of  Daly  (following  La  Croix  and  others), 
on  assimilation  of  wall  rocks  and  magma  intrusion  by  "stop- 
ing,"  and  the  method  is  to  examine  how  far  the  geologic 
features  of  the  district  do  or  do  not  harmonize  \vith  these 
particular  theories.     Thus   (p.  75): 

"The  early  rhyolite  east  of  the  Iron  Blossom  mine,  repre- 
sented by  the  next  eruption  may  be  a  differentiate  from  the 
latite  or  andesite,  due  to  gravitative  separation  of  the  con- 
stituents originally  in  the  andesite;  but  possible  effects  of 
abyssal  assimilation  cannot  be  denied. 

"The  production  of  the  Packard  and  Swansea  rhyolites 
through  the  assimilation  of  siliceous  rocks  by  monzonitic 
magmas  some  miles  below  the  surface  was  also  possible, 
but  quite  beyond  the  realm  of  proof." 

All  this  is  conjecture,  and  even  the  ideas  conjecturally 
stated  are  not  derived  from  examination  of  the  phenomena 
of  the  district,  but  from  general  and  in  part  conjectural 
literature. 

Nor  does  the  presence  of  inclusions  of  intruded  rocks  in 
an  intrusive  monzonite  mass  necessarily  indicate  "stoping" 
as  a  method  of  intrusion  (p.  87). 

The  safe  and  time-  and  pajjer-saving  method  of  geological 
investigation  is  to  reason  direct  from  local  phenomena  to 
cause;  and  it  is  this  method  alone  which  yields  solid  results. 

Nevertheless,  there  is  a  great  deal  of  valuable  informa- 
tion and  careful  research  in  this  paper.  The  sedimentary 
beds  are  Paleozoics;  the  igneous  rocks  Tertiary.  The  suc- 
cession of  these  lavas  is  established  as  essentially  1,  ande- 
site; 2,  rhyolite;  3,  latite  (monzonite);  4,  basalt.  As  in  most 
other  districts,  faulting  occurred  at  various  periods.  Of 
special  interest  (p.  95)  is  the  abundance  of  spinel  as  a  con- 
tact-metamorphic  mineral. 

The  most  striking  thing  about  Mr.  Lindgren's  investigation 
of  the  ore  deposits  is  the  splendid  mineralogical  study  made 
by  himself  and  assistants.  Ground-water  studies  showing 
the  deep-water  level  in  this  arid  range  are  interesting,  both 
in  this  and  in  Mr.  Loughlin's  part  of  the  work.     The  ores 


are  of  silver,  lead,  copper,  gold,  and  zinc  (and  bismuth,  anti- 
mony, and  arsenic) ;  and  are  connected  with  the  monzonite 
intrusion.  Gold  and  copper  occur  on  the  whole  near  the  mon- 
zonite; lead,  zinc  and  silver  further  away.  In  individual 
mines,  a  similar  but  not  so  definite  change  is  noted  with 
depth.  This  corresponds  with  the  theory,  first  worked  out  by 
Spurr,  of  successive  precipitations  of  different  metals  from 
the  same  solutions  in  successive  zones  with  falling  tempera- 
ture, with  the  copper  zone  below  the  lead-zinc  zone;  this  has 
been  abundantly  verified  by  others  in  Butte  and  elsewhere, 
and  in  Utah  by  Butler,  who  first  pointed  out  that  similar 
zones  occur  laterally  from  an  intrusive  body.  Here  at  Tintic 
it  is  stated  that  the  ore  deposits  were  formed  only  a  few 
thousand  feet  below  the  surface.  The  dolomites  and  lime- 
stones have  been  the  most  favorable  for  ore  deposition.  Barite 
is  the  most  conspicuous  gangue  mineral;  the  adjoining  lime- 
stone and  dolomites  are  silicified  to  jasperoid.  The  galena 
carries  its  silver  in  the  form  of  argentite.  An  interesting 
thing  is  the  inhospitality  to  ores  of  the  rhyolite:  veins  do 
not  occur  in  it,  although  it  is  pre-mineral.  Similar  examples 
of  barren  pre-mineral  formations  exist  in  Tonopah.  The 
paragensis  of  minerals  as  studied  in  this  section  shows  in 
general  (p.  184)  copper  (arsenic  and  antimony)  earlier  than 
lead  and  zinc. 

As  in  all  of  Lindgren's  work,  there  is  a  great  deal  here 
that  will  repay  close  and  repeated  study. 

Such  a  work  as  this  would  be  improved  by  a  summary,  to 
be  placed  at  the  beginning  of  the  volume.  J.  E.  S. 

Abbeistos  in  the  Union  of  South  Africa.  By  A.  L.  Hall,    Union 
of  South  Africa,   Department  of  Mines   and   Industries, 
Geological  Sur^'ey,  Memoir  No.  12,  1918,  6  x  9^2  in.;  155 
pp.,  15  plates,  16  text  figures,  1  infold  map. 
This  publication  is  a  combined  geologic  and  economic  re- 
port.    The  deposits  described  are  of  special  interest,  owing 
to  the  remarkable  fiber  length  and  high  percentage  of  spin- 
ning asbestos  obtained,  and  also  because  of  the  diversity  of 
asbestos    types    represented,    all    the    principal    commercial 
varieties  being  mined  in  South  Africa.    Asbestos,  particularly 
that  of  spinning  grade,  is  finding  wder  uses  year  by  year; 
in  fact,  the  demand  at  present  greatly  exceeds  the  supply. 
ITie  appearance  of  a  volume  devoted  entirely  to  the  asbestos 
deposits   in   South  Africa   is,   therefore,  timely,   and   affords 
information  of  particular  interest  to  all  manufacturers  of 
asbestos  products. 

The  opening  chapter  deals  with  the  varieties  and  properties 
of  asbestos,  with  special  reference  to  the  South  African  prod- 
ucts. The  occurrence,  chemical  composition,  and  physical  char- 
acters of  chrysotile,  crocidolite,  amosite,  and  tremolite  are 
briefly  described.  In  Chapter  II,  relating  to  asbestos  deposits 
in  the  Cape  Province,  a  detailed  description  of  the  asbestos 
belt  is  followed  by  an  account  of  the  varieties  of  crocidolite 
or  blue  asbestos,  and  a  description  of  the  occurrences,  nature 
of  fiber  veins,  mine  workings,  method  of  preparation,  grading, 
and  disposal  of  the  product.  Chapters  III  and  IV  are  devoted 
to  the  asbestos  deposits  of  the  Transvaal.  These  consist  of 
chrysotile  or  white  asbestos  of  the  Canadian  type,  crocidolite 
or  blue  asbestos,  and  amosite,  a  recently  discovered  %ariety 
of  ash-gray,  pale  brown,  or  nearly  white  asbestos,  found  in 
cross-fiber  veins  in  the  Lydenburg  and  Petersburg  districts. 
In  Chapter  V,  the  chrysotile  and  tremolite  deposits  of  Natal 
are  described. 

Chapter  VI  deals  with  the  genetic  problem.  The  discussion 
is  comprehensive,  reference  being  made  to  the  works  of 
various  geologists  who  have  made  careful  studies  of  the 
Lubjcct.    It  is  pointed  out  that  the  chrysotile  veins  of  South 
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Africa  do  not  occur  in  massive  serpentine  as  in  Canada,  but 
are  interbedded  in  dolomite,  and  are  associated  with  basic 
sills.  Magnesian  silicates  were  foiTned  presumably  by  con- 
tact metamoi-phism,  and  were  altered  later  to  serpentine, 
which  crystallized  in  prismatic  form  in  fi'actures.  As  the 
serpentinization  is  e\'idently  a  result  of  the  action  of  meteoric 
waters,  the  author  concludes  that  the  deposits  are  relatively 
superficial  as  compared  with  those  of  Canada.  Crocidolite 
and  amosite,  the  monoclinic  amphibole  varieties,  occur  only 
in  banded  ironstones.  Although  the  mode  of  formation  is 
complex,  and  not  yet  clearly  understood,  the  amphiboles 
were  evidently  formed  from  constituents  present  in  the  asso- 
ciated sediments,  and  assumed  their  asbestifofm  character 
through  a  process  of  prismatic  recrystallization.  Deposits 
of  these  types  probably  persist  to  considerable  depth. 

Chapter  VII,  "industrial  aspects  and  uses,"  contains  a  dis- 
cussion of  the  peculiar  properties  of  asbestos  that  render  it 
commercially  valuable,  and  the  degree  to  which  these  proper- 
ties are  developed  in  the  various  types  of  fiber.  The  chapter 
concludes  with  an  account  of  the  uses  of  asbestos,  and  the 
present  status  of  asbestos  manufacturing  industries  in  South 
Africa.  Chapter  VIII  gives  statistics  of  production,  and  this 
is  followed  by  a  concise  summary  of  the  entire  subject,  an 
appendix  presenting  some  analyses,  and  a  bibliography  of 
literature  on  South  African  asbestos.  An  infold  sketch  map 
shows  the  distribution  of  asbestos  deposits  in  South  Africa. 

To  users  of  asbestos,  the  most  important  part  of  the  report 
is  the  detailed  description  of  the  new  iron  amphibole  asbestos, 
which  the  author  has  named  "amosite."  The  most  remark- 
able feature  of  this  mineral  is  its  great  fiber  length,  which 
reaches  a  maximum  of  about  11  in.,  the  entire  output  from 
one  important  mine  averaging  6  in.  The  fiber  is  said  to  be 
superior  to  crocidolite  as  regards  incombustibility,  and  is  at 
least  equal  to  it  in  tensile  strength,  flexibility,  and  in  sea- 
water  and  acid-resisting  properties.  It  can  be  readily  spun 
into  yam  and  woven  into  cloth,  though,  on  account  of  its 
unusual  fiber  length,  some  modification  in  spinning  machinery 
is  necessary.  The  description  of  these  deposits  which  are 
extensive  will  arouse  wide  interest  among  users  of  asbestos 
in  all  parts  of  the  world. 

It  is  to  be  regretted  that  no  list  of  producing  companies, 
with  their  addresses,  is  given,  for,  on  account  of  the  present 
shortage  of  spinning  fiber,  many  consumers  wll  desire  to 
obtain  supplies  from  this  field,  and  such  a  list  would  greatly 
simplify  communication. 

The  text  is  well  written,  logically  arranged,  and  is  in  every 
respect  a  creditable  publication  that  will  take  an  important 
place  in  the  literature  of  this  most  interesting  and  useful 
mineral.  0.  B. 

Asbestos  from  Mine  to  Finished  Product.  9%  x  11  in.,  194 
pages  (including  blanks).  60  plates;  prepared  and  pub- 
lished by  the  Asbestos  and  Mineral  Corporation,  17  Bat- 
tery Place,  New  York  City,  1919.  Edition  limited  to 
1,000  copies. 

In  this  publication  the  story  of  asbestos  is  largely  pic- 
torial, as  the  text  consists  only  of  a  foreword  (one  page  and 
a  quarter)  and  a  descriptive  title  for  each  of  the  sixty  plates. 
The  titles,  however,  contain  sufficient  information  to  consti- 
tute, together  with  the  illustrations,  a  fairly  connected  story. 
The  first  twenty-seven  plates  are  illustrative  of  the  quarries 
and  mills  at  or  near  Thetford  Mines,  Quebec,  Canada. 

In  arrangement  of  the  subject  matter,  and  in  artistic 
quality  of  plates  and  binding,  the  book  merits  commenda- 
tion, though  additional  descriptive  text  would  have  made 
the  story  much  clearer  to  those  unacquainted  with  the  sub- 
ject. For  a  company  actively  engaged  in  the  asbestos  indus- 
try, with  book  writing  merely  a  side  issue,  the  authors  are 
to  be  congratulated  on  preparing  such  an  instructive  and 
artistic  publication.  0.  B. 


Oil  Engines  Details  and  Operation.     By  Lacey  H.  Morrison. 

6  x  9;  459  pp.;  357  illus.,  19  tables.     McGraw-Hill  Book 

Co.,  New  York,  1910. 

The  book  is  divided  into  three  parts,  dealing  with  the  full 

Diesel,   the   semi-Diesel,   and    the    low-compression    engines 

in  turn.     The  author  is  to  be  congratulated  in  that  he  has 

spared  the  reader  a  long  historical  discussion.     The  absence 

of  formulas  is  another  departure  from  most  of  the  books  on 

the  subject,  and  they  may  well  be  dispensed  with  in  a  work 

of  this  nature. 

The  first  section  deserves  the  greatest  credit,  and  shows 
the  author  to  be  well  conversant  wth  the  various  standard 
types  of  Diesels.  This  part  is  exceedingly  well  illustrated. 
The  author  begins  with  a  short  historical  chapter,  following 
it  with  a  brief,  fairiy  well  illustrated  discussion  of  the  best- 
knowTi  American  Diesels,  both  stationary  and  marine.  Chapter 
III  gives  a  general  description  of  installation  methods  which 
should  stand  the  isolated  purchaser  in  good  stead.  The  next 
eight  chapters  deal  with  engine  parts. 

The  scheme  followed  in  each  of  these  chapters  is  first  to 
give  a  general  discussion  of  the  part  under  consideration, 
followed  by  a  detailed  description  with  illustrations  of  the 
principal  makes.  A  discussion  of  engine  troubles  and  prac- 
tical operating  information  is  also  included.  The  chapter 
on  valves  is  exceptionally  good  and  shows  timing  diagrams 
for  the  various  engines. 

The  next  chapters  deal  with  air  compression  systems, 
cooling  water,  lubrication,  fuel  oils,  and  the  first  part  closes 
with  a  chapter  on  fuel  consumption,  giving  test  curves,  actual 
field  data,  and  cost  figures  comparing  the  Diesel  with  natural- 
gas  engines,  producer-gas  engines  and  steam  turbines.  The 
chapter  on  lubrication  is  short,  and,  for  such  an  important 
subject,  is  weak  in  description.  In  connection  with  fuel  oils 
the  author  devotes  a  little  space  to  the  theory  of  combustion, 
with  a  classification  and  description  of  the  various"  American 
oils.    There  is  also  a  list  of  specifications. 

In  the  second  part,  under  the  head  of  semi-Diesels,  the 
following  engines  are  briefly  considered:  Hold,  Lyons  Atlas 
or  Midwest,  Nordberg,  De  la  Vergne  "F.  H.,"  and  a  descrip- 
tion of  the  Price  principle  which  has  been  receiving  atten- 
tion of  late.  Only  twenty-six  pages  are  devoted  to  engines 
of  this  type. 

In  the  section  devoted  to  what  the  author  terms  "low- 
compression  engines"  a  marked  decrease  in  the  number  of 
photographs  is  noticed  and  the  general  arrangement  is  not 
as  pleasing  as  in  the  first  part.  Various  details  are  con- 
sidered in  connection  with  the  following  engines:  Muncie, 
Primm,  Chicago  Pneumatic,  Fairbanks-Morse,  Buckeye-Bar- 
rett, Bessemer,  De  la  Vergne,  Bolinder  and  Meitz,  and  Weiss. 
The  discussions  are  more  general,  and  a  larger  amount  of 
space  is  given  to  repair  work  than  in  the  other  sections. 
The  chapters  on  governors,  fuel  pumps,  and  fuel  nozzles  are 
good,  and  this  is  fortunate,  as  these  are  vital  parts,  and  a 
clear  understanding  of  them  is  essential. 

The  last  three  chapters  take  up,  in  turn,  exhaust  pits  and 
water  cooling  systems,  air  starting  systems  and  operating 
troubles,  and  fuel  consumption,  giving  curves  for  various 
engines  and  cost  figures. 

Owing  to  the  rapid  strides  in  the  semi-Diesel  and  low- 
compression  types,  the  author  has  unwittingly  described  some 
obsolete  features  as  being  up  to  date.  Cases  in  point  are  the 
Hold  ignition  device  and  the  Fairbanks-Morse  engines.  The 
latter  now  employ  a  compression  pressure  of  250  lb.  per  sq. 
in.,  thus  bringing  them  out  of  the  author's  "low-compression" 
class. 

Altogether,  the  book  is  satisfactory  and  will  prove  valuable 
to  anyone  interested  in  the  subject  of  oil  engines,  whether 
from  a  manufacturing  or  an  operating  standpoint. 

T.  M.  R. 
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GOVERNMENT  statistics  indicate  that  the 
supply  of  petroleum  in  the  United  States  will 
probably  be  exhausted  in  considerably  less 
than  twenty-five  years.  Acknowledged  authorities 
state  that,  despite  the  greatest  drilling  activity  in 
the  history  of  the  industry,  the  increase  in  produc- 
tion is  not  keeping  pace  with  the  increase  in  demand. 
The  United  States  now  imports  about  four  million 
barrels  of  oil  per  month  from  Mexico.  Statements 
of  George  Otis  Smith,  Director  of  the  U.  S.  Geologi- 
cal Survey,  show  that  of  crude  oil    there    was    in 


the  United  States  affords  reasonable  assurance  that 
general  trend  of  oil  prices  will  be  upward.  This, 
in  conjunction  with  the  fact  that  the  production  of 
oil  shales  has  been  a  successful  business  in  Scot- 
land since  1850,  where  the  shales  ai"e  much  poorer, 
less  extensive  in  area  and  thickness  of  strata,  and 
more  difficult  to  mine  than  the  Colorado  shales,  justi- 
fies the  belief  that  the  immediate  development  of 
the  industry  in  Colorado  offers  profitable  opportun- 
ity for  the  investment  of  capital. 

Oil-bearing  shales  are  found  in  the  United  States 


MT.    LOGAN.    FOUR    MILES    FROM    DEBEQUE.      A   MOUNTAIN    OF   OIL   SHALE. 


storage  on  Dec.  31  of  the  years  1915  to  1918,  in- 
clusive, the  following: 

Barrels 

1915  _    194,185.000 

1916  179,371,000 

1917  166,168.000 

1918  ''''''"'"..'. 132.S00.000 

and  that  during  the  same  period  there  was  marketed 

Durins  Barrels 

1915 281.104.104 

1916  ' 300.767,168 

1917  .» .'.....336.31 6.000 

1918    346,896,000 

In  view  of  these  facts,  the  importance  of  the  oil- 
shale  deposits  of  Colorado  and  Utah  is  apparent,  for 
in  them  probably  lies  the  future  oil  supply  of  the 
United  States.  Whether  or  not  the  development  of 
this  new  industry  would  be  a  commercial  success  at 
this  time  can  be  definitely .  proved  only  by  actual 
practice.    The  history  of  the  petroleum  industry  in 


in  formations  ranging  from  Ordovician  to  late 
Elocene  age,  but  the  older  shales,  except  those  related 
to  cannel  coal,  are  not  rich  in  oil.  The  richest  shales 
belong  to  the  Green  River  (Eocene),  and  are  found 
in  northwestern  Colorado,  northeastern  Utah,  and, 
to  some  extent,  in  Wyoming  and  Nevada.  The  oil- 
shales  of  Colorado  and  Utah  are  of  the  greatest  com- 
mercial importance.  The  Colorado  and  Utah  area 
consists  of  2,500  square  miles,  underlaid  with  oil 
shales,  much  of  which  is  remote  from  transporta- 
tion. A  great  portion  of  the  area  in  Utali  is  over- 
laid with  more  recent  formations. 

DeBeque  and  Grand  Valley  in  Colorado  are  the 
centers  of  oil-shale  development,  and  it  is  doubtful 
that  the  more  remote  districts  will  receive  attention 
for  several  years.    The  towns  named  are  situated  on 
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the  main  line  of  the  Denver  &  Rio  Grande  R.  R.,  about 
midway  between  Denver  and  Salt  Lake  City,  and 
they  are  on  the  southern  edge  of  the  oil-shale  area. 
Grand  River  and  its  tributaries  have  cut  through 
the  Green  River  formation  at  these  places,  thereby 
exposing  the  oil-shale  outcroppings  1,000  to  2,500  ft. 
above  the  valley  floors.  The  strata  composing  the 
Green  River  formation  are  horizontal  or  nearly  so. 
Faults  are  rare,  and  when  found  are  of  the  normal 
tjT)e.  The  richest  shales  occur  in  the  middle  member 
of  the  formation,  and  are  from  a  few  inches  to  80 
ft.  thick.  They  have  an  aggregate  thickness  of  100 
to  500  ft.,  and  are  remarkable  for  their  regularity. 
The  upper  and  lower  members  of  the  formation  also 
contain  oil  shale,  and  though  some  of  the  beds  are 
fairly  rich,  they  vary  greatly  as  to  thickness  and 
continuity,  and  are  not  dependable.  In  many  places 
the  upper  member  of  the  formation  has  been  eroded, 
and  the  rich  shales  of  the  middle  member  are  then 
exposed  at  the  tops  of  the  mountains. 

"Massive"  shale  is  the  local  name  given  to  that 
variety  that  is  richest  in  oil.  It  is  fine-grained, 
curly  in  structure,  and  resists  erosion.  The  weath- 
ered outcrops  appear  as  benches,  which  are  grayish 
blue  in  color.  When  broken,  it  is  dark  brown  or 
black,  and  when  very  rich  it  has  a  vitreous  appear- 
ance. "Papery"  shale  derives  its  name  from  the  fact 
that  this  variety  shows  the  stratification  more 
clearly,  and  when  weathered  it  presents  an  appear- 
ance of  leaves  which  are  very  flexible.  "Papery" 
shale  is  sometimes  black,  but  is  usually  dark  brown. 
It  is  not  as  rich  as  massive  shale,  and  weathering 
affects  it  more  than  20  ft.  from  the  outcrop,  whereas 
the  "massive"  shale  is  affected  only  a  few  inches. 

On  Roan,  Dry  Fork,  Conn,  Kimball,  Clear,  and 
Brush  creeks,  tributary  to  Grand  River  at  DeBeque, 
there  are  175  miles  of  continuous  outcrops  of  oil 
shale,  and  at  Grand  Valley  the  outcrops  are  69  miles 
in  length.  There  are  strata  from  4  to  80  ft.  thick 
of  "massive"  shale  which  jields  40  to  100  gal.  of 
oil  per  ton.  In  many  places  there  is  an  aggregate 
thickness  of  100  to  300  ft.  of  leaner  shales  jrielding 
20  to  30  gal.  per  ton,  and  there  are  numerous  strata 
of  "papery"  shale  from  6  to  50  ft.  thick  which  yield 
an  average  of  42  gal.  of  oil  per  ton  of  material. 

Twelve  oil-shale  companies  are  operating  in  the 
DeBeque  district.  None  is  producing  oil,  although 
some  are  now  constructing  retorting  plants.  Others 
are  confining  their  operations  to  mining  and  general 
development  of  the  shale  deposits.  The  Colorado 
Carbon  Co.  owns  5,920  aci'es  of  shale  land  on  Kim- 
ball Creek,  twenty-seven  miles  from  DeBeque.  The 
main  stratum  of  shale  is  60  ft.  thick  and  yields  an 
average  of  100  gal.  of  oil  per  ton.  The  property  is 
equipped  with  a  tramway  one-half  mile  long,  and  the 
company  owns  a  retorting  and  chemical  plant  in 
Kansas  City.  The  raw  shale  will  be  shipped  to  that 
place,  where  it  will  be  treated  for  the  recovery  of 
chemicals  and  other  byproducts.  The  work  on  the 
property  is  confined  to  the  construction  of  roads  and 
development  of  the  various  shale  beds. 

The  Oil  Shale  Mining  Co.  has  960  acres  on  Dry 
Fork,  twenty  miles  from  the  railroad.     It  has  six 


retorts  of  the  Henderson  (Scotch)  type,  each  being 
of  six  tons  daily  capacity.  It  has  been  demonstrated 
by  preliminary  experimentation  that  the  Henderson 
retort  is  not,  under  the  conditions  to  be  met,  so  far 
applicable  to  the  treatment  of  the  rich  "massive" 
shales  in  the  DeBeque  district.  The  management 
has  conducted  tests  with  the  Young  (continuous- 
feed)  process,  and  has  ordered  one  unit  of  six  tons' 
daily  capacity,  to  be  constructed  on  the  property,  for 
the  purpose  of  making  more  extensive  experiments. 
The  company  owns  an  aerial  tramway  2,000  ft.  long. 
The  main  bed  of  shale  is  10  to  20  ft.  thick  and 
averages  75  gal.  of  oil  to  the  ton. 

The  Mount  Logan  Oil  Shale  Mining  &  Refining 
Co.  has  1,180  acres  on  Mount  Logan,  four  miles  from 
DeBeque.  The  propei'ty  is  equipped  with  an  aerial 
tramway  one  mile  long  and  three  twenty-ton  Gal- 
loupe  retorts  have  been  erected.  It  is  reported  that 
the  plant  will  be  in  operation  soon.  The  main  shale 
stratum  on  this  property  is  12  ft.  thick,  and  yields 
an  average  of  100  gal.  of  oil  per  ton. 

The  American  Shale  Refining  Co.  owns  12,000 
acres  on  Conn  Creek,  twelve  miles  from  the  town. 
A  Wingett  retort  of  150  tons'  daily  capacity  was 
ordered  for  the  property  and  shipped  to  DeBeque, 
but  has  not  been  erected.  Material  for  a  3,000-ft. 
tramway  is  on  the  ground.  The  shale  cliffs  of  this 
property  rise  to  a  height  of  2,500  ft.  and  expose  the 
outcrops  of  five  large  shale  beds.  Only  the  richest 
two  mil  be  developed.  They  are  60  and  75  ft.  thick 
and  yield  an  average  of  60  to  50  gal.  of  oil,  respec- 
tively. 

The  Mount  Blaine  Oil  Shale  Co.  has  3,000  acres  of 
land  between  Clear  and  Roan  creeks,  fourteen  miles 
from  town,  and  the  company  has  purchased  a  Gal- 
loupe  retorting  plant  of  thirty  tons'  daily  capacity. 
The  main  bed  of  shale  is  12  ft.  thick  and  will  yield 
about  100  gal.  of  oil  per  ton. 

The  U.  S.  Consolidated  Oil  Shale  &  Refining  Co. 
has  5,000  acres  of  land  on  Kimball  Creek,  twenty- 
five  miles  from  DeBeque.  It  has  shale  beds  yielding 
70  to  125  gal.  of  oil  per  ton.  It  is  reported  that  the 
company  will  begin  the  development  of  the  shale 
beds  at  once. 

The  DeBeque  Shale  Oil  Co.  owns  land  on  Brush 
Creek ;  the  Velvet  Shale  Oil  Refining  Co.  has  property 
on  Clear  Creek ;  the  Lackawanna  Oil  Shale  Products 
Co.  has  1,280  acres  on  Conn  Creek,  and  the  Shale 
Oil  Syndicate  owns  oil-shale  deposits  on  Clear  Creek. 
It  is  expected  that  some  of  these  companies  will 
soon  begin  the  erection  of  plants  for  treatment  of 
the  shales.  It  is  also  reported  that  plans  are  being 
made  for  the  construction  of  a  shale-oil  refinery  to 
be  situated  in  DeBeque. 

Companies  operating  in  the  district  (with  one  ex- 
ception) are  conceined  only  with  the  production  of 
crude  shale  oil.  The  recovery  of  ammonium  sul- 
phate and  other  bjijroducts  will  probably  receive  no 
attention  until  a  satisfactory  process  has  been  de- 
veloped for  the  recovery  of  oil. 
The  Oil  Shade 

The  Green  River  formation  consists  principally  of 
shales  which  were  deposited  in  fresh  water.     Shale 
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which  yields  oil  is  dark  bi'own  to  black  and  has  a 
specific  gravity  of  1.60.  It  is  fine-grained ;  is  imper- 
vious to  water  and  oil,  and  when  it  is  rich  and  thin- 
bedded  is  very  flexible.  In  distillation  or  burning  it 
loses  from  10  to  40  per  cent  of  its  weight,  accord- 
ing to  the  amount  of  volatile  matter  that  it  contains. 
Complete  combustion  leaves  a  residue  of  clay,  lime, 
and  sand. 

Oil  shale  does  not  contain  material  soluble  in  the 
common  solvents  of  bitumen.  Shale  oil  is  derived 
from  lower  plant  and  animal  matter  which  has  been 
altered  to  more  or  less  extent  by  bacteria  and  other 
agents.  The  material  which  yields'  the  oil  is  known 
as  "kerogen." 

Destructive  distillation  of  the  shale  and  subse- 
quent condensation  of  the  gas  produces  crude  shale 
oil,  which  has  properties  common  to  both  petroleum 


as  is  done  by  assaying  for  metals  in  ores.  It  is  also 
noted  that  different  shale  beds  yield  oils  of  pro- 
nounced characteristics. 

From  numerous  tests  made  by  the  U.  S.  Geological 
Sui-vey  and  by  private  individuals  it  is  estimated 
that  in  the  DeBeque  district  the  "massive"  shales 
will  yield  an  average  of  60  gal.,  the  "papery"  shales 
42  gal.,  and  the  leaner  shales  30  gal.  of  oil  per  ton  of 
material.  It  is  not  probable  that  the  richness  of  the 
shale  will  increase  with  distance  from  the  outcrop 
beyond  the  zone  naturally  affected  by  weathering. 
Two  oil  wells  were  di'illed  in  Rio  Blanco  County  in 
the  shales  of  the  Green  River  formation.  One  well 
encountered  gas  but  no  oil,  and  the  other  developed 
a  small  amount  of  oil  near  the  contact  between  the 
Green  River  and  the  underlying  Wasatch  foiTnation. 

Mining  is  of  primary  consideration  in  the  develop- 


OUTCROPPINGS  OF  OIL  SHALE  IN  THE  GREEN  RIVER  FORMATION 


and  coal  tar.  The  oil  may  be  fractionated  and  re- 
fined in  a  manner  similar  to  crude  petroleum.  Niti-o- 
gen  may  he  recovered  in  the  form  of  ammonia  water, 
which,  treated  with  sulphuric  acid,  produces  am- 
monium sulphate.  The  gas  remaining  after  the  oil 
has  been  recovered  amounts  to  2,000  to  4,500  cu.  ft. 
per  ton  of  shale.  It  may  yield  gasoline  by  compres- 
sion and  refrigeration,  and  the  waste  gas  may  then 
be  used  for  heating  the  shale  retorts. 

It  is  known  from  laboratory  experiments  that  the 
quality  as  well  as  the  quantity  of  oil  produced  from 
shale  is  affected  by  the  method  of  distillation.  Rapid 
heating  to  a  high  temperature  breaks  up  the  hydro- 
carbons and  produces  non-condensable  gases.  Steam, 
pressure,  and  vacuum  have  different  effects  on  the 
quality  and  quantity  of  oil  produced.  For  these 
reasons  it  is  impossible  to  make  an  exact  determina- 
tion of  the  yield  of  oil  in  a  given  sample  of  shale, 


ment  of  the  oil-shale  deposits.  The  industry  may  be 
compared  with  the  large  low-grade  gold  and  copper 
mines  where,  by  the  use  of  machinery,  large  amounts 
of  material  are  mined  at  low  cost.  Until  the  industiy 
becomes  fully  developed  it  is  probable  that  only  the 
richer  shales  will  be  mined  and  treated,  but  there 
are  large  deposits  of  lean  material  on  the  same  prop- 
erties with  the  rich  shales. 

Possible  Mining  Methods 

The  shales  lie  in  horizontal  beds,  and  where  the 
overburden  is  thin  they  may  be  stripped  and  mined 
by  steam  shovels  at  an  estimated  cost  of  35  to  50c. 
per  ton.  In  other  places  they  may  be  quarried  in 
benches  or  mined  by  methods  employed  in  coal  min- 
ing, at  an  estimated  cost  of  75c.  to  $1  per  ton.  As 
the  shale  beds  outcrop  from  1,000  to  2,500  ft.  above 
the  floors  of  the  valleys,  where  the  retorting  plants 
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will  be  situated,  the  construction  of  aerial  or  track 
tramways  must  be  considered. 

Owing  to  the  toughness  of  the  shale,  mining 
methods  employed  in  coal  or  metal  mines  may  require 
modification  when  applied  to  this  particular  indus- 
try. It  is  stated  that  there  is  a  machine  on  the 
market  which  is  designed  to  cut  the  shale  into  cubes 
at  the  mine  face  at  a  cost  of  20  to  30c.  per  ton.  The 
crushing  of  oil  shale  also  presents  some  interesting 
problems.  Different  retorting  processes  call  for 
product  varying  in  size  from  i/j^  in.  to  6  in.  It  is  pos- 
sible that  crushing  methods  commonly  employed  in 
ore  treatment  may  not  be  applicable  to  all  shales, 
as  some  varieties  are  not  friable  and  do  not  break 
readily  under  impact,  though  friction  causes  other 
shales  to  become  semi-plastic.  The  estimated  cost 
of  mining,  crushing,  and  delivering  oil  shale  to  the 


ventions  have  been  patented,  and  though  many  of 
them  appear  to  possess  merit,  others  are  undoubt- 
edly doomed  to  failure,  either  because  they  will  not 
produce  oil  or  because  they  will  not  produce  it  at 
sufficiently  low  cost. 

It  is  hardly  to  be  expected  that  a  process  will  be 
discovered  that  can  be  universally  applied  with  suc- 
cess to  all  shales  of  the  district,  but  it  is  probable 
that  a  process  will  be  evolved  the  basic  principles  of 
which  may  be  applied  to  the  treatment  of  all  oil 
shales  with  modifications  to  fit  the  peculiarities  of 
each  individual  pi'oblem.  The  production  of  oil  from 
oil-shale  is  comparatively  simple,  and  no  unsur- 
mountable  difficulties  should  confront  the  successful 
development  of  the  business,  but,  as  in  metallurgy, 
the  question  requires  specialized  knowledge  and  skill, 
and  no  company  should  consider  the  development  of 


CAMP   ON   CONN   CREEK,    AMERICAN   SHALE  OIL  REFINING  CO.,  NEAR  DE  BEQUE,  COLO., 
ON  THE  DENVER  &   RIO   GRANDE  R.R. 


retorts  is  $1.25  per  ton  when  the  plant  is  properly 
equipped  with  machinery  to  handle  250  tons  per  day. 
When  quarrying  or  steam-shovel  mining  is  possible, 
this  cost  should  be  greatly  reduced. 

Electric  power  for  the  operation  of  mining  ma- 
chinery may  be  produced  in  the  DeBeque  district  by 
utilizing  the  water  of  Grand  River.  An  abundant 
flow  of  natural  gas  has  been  developed  in  the  di-illing 
of  oil  wells  in  the  district  and  it  could  be  used  for 
the  same  purpose. 

Retorting  of  Shale 

The  development  of  the  oil-shale  industry  depends 
on  the  discovery  of  a  retorting  process  which  will 
produce  oil  economically.  The  problem  has  for  some 
time  been  receiving  careful  study  and  experiment  by 
government  and  individual  chemists.    Numerous  in- 


this  new  industry  without  employing  competent  en- 
gineers to  solve  the  retorting  and  refining  problems. 
It  appears  that  many  of  the  companies  now  engaged 
in  the  business  are  particularly  careless  in  this  re- 
spect. 

The  Scotch  process  for  the  treatment  of  oil  shale 
is  useful  as  a  guide  in  the  development  of  the  indus- 
try in  Colorado.  The  Scotch  retort  consists  of  a  ver- 
tical cast-iron  cylinder,  which  is  charged  with  shale 
and  subsequently  heated  to  a  high  temperature 
(about  1,200  degrees  F.),  after  which  the  gases  are 
conducted  to  condensers.  The  retort  is  then  dis- 
charged, when  it  is  ready  for  another  load.  The 
high  temperature  used  in  the  Scotch  practice  is  nec- 
essary for  the  recovery  of  ammonium  sulphate, 
which,  because  of  the  low  oil  yield  of  the  Scotch 
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shales,  is  required  as  a  bj-product  of  the  industry. 
For  the  recovery  of  oil  only,  a  lower  temperature 
is  probably  better.  It  is  obvious  that  the  Scotch 
method  of  distillation  requires  an  extensive  equip- 
ment, especially  when  it  is  desired  to  treat  large 
amounts  of  shale,  as  the  charging  of  the  retorts, 
the  treatment  of  the  charge,  and  the  unloading  re- 
quire several  hours.  The  endeavors  of  American  in- 
ventors are  to  develop  a  low-temperature  process 
(700-900  degrees  F.)  which  will  allow  continuous 
mechanical  feed,  so  that  the  retorting  of  the  shale 
will  not  be  intermittent. 

It  has  been  proved  in  practice  tests  at  DeBeque 
that  the  rich  "massive"  shales  cannot  be  treated  suc- 
cessfully in  the  Scotch  retort,  as  on  the  application 
of  heat  the  mass  becomes  plastic,  and  when  the  re- 
tort is  cooled  the  shale  adheres  to  the  walls  and  is 
difficult  to  remove.  The  "papery"  and  lean  shales 
do  not  offer  this  difficulty  in  treatment,  the  only  ob- 
jectionable feature  being  the  necessity  for  an  ex- 
tensive equipment  to  handle  a  large  amount  of 
material. 

As  no  plant  id  operating  in  the  United  States  on 
a  commercial  scale,  the  cost  of  retorting  is  uncertain, 
and  estimates  can  be  made  only  by  comparison  with 
costs  at  other  places  in  similar  entei-prises.  In  Scot- 
land, the  cost  of  retorting  is  40c.  per  ton  of  shale 
treated.  By  using  the  same  process  in  Colorado  the 
cost  is  estimated  at  50c.,  but  it  is  expected  that  a 
continuous-feed  process  will  greatly  reduce  this 
amount.  In  refining  crude  petroleum  the  cost  of 
"topping,"  or  removal  of  gasoline,  is  10c.  per  bbl., 
and  the  cost  for  similar  treatment  of  shale  oil  should 
be  about  the  same.  In  a  plant  treating  250  tons  of 
shale  per  day,  the  complete  refining  of  the  crude 
shale  oil,  with  production  of  gasoline,  gas  oil,  lubri- 
cating oil.  and  paraffin  wax,  with  asphaltic  residue, 
and  including  cost  of  piping,  storing,  barreling,  and 
shipping,  is  estimated  at  $1.25  per  ton  of  shale,  or 
per  bbl.  of  oil,  where  the  shale  yields  an  average  of 
one  bbl.  per  ton  of  material.  With  an  additional 
cost  of  $1.25  per  ton  to  be  accounted  for  in  royalties, 
interest,  amortization,  and  management,  the  total 
cost  of  producing  the  refined  products  would  be,  for 
a  plant  of  250  tons'  daily  capacity  treating  shale 
yielding  1  bbl.  (42  gal.)  of  oil  per  ton,  approxi- 
mately : 

Mining,  crushing,  and  delivery  to  retorts $1.25 

Retorting  the  shale 50 

Total  cost  per  bbl.  of  crude  shale  oil $1.75 

Refining  and  preparation  of  oil  for  shipment $1.25 

Royalty,  interest,  amortization,  and  management..  1.25 

Total  refining  and  overhead  cost  per  bbl.  crude 
oil    2.50 

Total  cost  per  ton  of  shale  or  per  bbl.  crude 
shale  oil  to  produce  finished  products  ready 
for  market  $4.25 

Crude  shale  oil  of  23.3  gravity  was  treated  by 
Otto  Stalmann,  of  Salt  Lake  City,  by  the  Stalmann 
process  for  the  refining  of  crude  shale  oil,  with  the 
following  products  resulting :    Gasoline,  19  per  cent, 


460  end  point;  gas  oil,  12  per  cent,  which  will  yield 
additional  6  per  cent  gasoline  by  "cracking" ;  lubri- 
cating oil,  60  per  cent,  flash,  395;  fire,  475;  \ascosity, 
410  at  100;  asphaltic  residue,  5  per  cent;  wax,  2  per 
cent,  134  degrees  melting  point. 

At  current  wholesale  prices  of  the  above  products 
the  shale  oil  would  have  a  value  of  $10.30  per  bbl., 
which,  after  deducting  mining,  retorting,  and  refin- 
ing costs  of  SB4.25  per  bbl.,  would  leave  a  profit  of 
$6.05  per  bbl.  of  crude  shale  oil  or  per  ton  of  shale 
when  the  material  fields  1  bbl.  (42  gal.)  per  ton. 

The  wax  produced  from  shale  oil,  representing 
about  2  per  cent  of  the  whole  amount,  is  harder,  and 
being  of  134  degrees  melting  point,  in  comparison 
with  petroleum  wax,  which  has  a  melting  point  of 
114  to  124  degi-ees,  is  superior  to  the  petroleum 
product.  The  asphaltic  residue  from  shale-oil  refin- 
ing, representing  about  5  per  cent  of  the  total 
amount,  is  superior  to  asphalt  or  coal  tar  in  tough- 
ness and  has  a  greater  range  in  temperature  be- 
tween melting  point  and  brittleness. 

Estimates  on  Cost  of  Plant 

As  the  oil-shale  industry  in  the  United  States  is 
new,  it  is  impossible  to  state,  within  a  close  degree 
of  accuracy,  the  cost  of  a  complete  shale-plant 
equipment.  Estimates  based  on  the  cost  of  similar 
plants  in  Scotland,  and  on  figures  given  by  the 
owners  of  different  processes  patented  in  the  United 
States,  range  from  $250  to  $2,500  per  ton  daily  ca- 
pacity, depending  on  the  size  of  the  plant  and  the 
extent  of  the  refining  of  the  products,  and  whether 
or  not  the  plant  includes  equipment  for  the  re- 
covei'y  of  ammonium  sulphate. 

Some  engineers  are  of  the  opinion  that  the  Colo- 
rado shales  can  be  treated  at  a  profit  only  by  hand- 
ling at  least  1,000  tons  daily.  This  may  be  true 
when  considering  the  lean  shales  which  yield  about 
30  gal.  of  oil  per  ton,  but  for  the  "papery"  shales, 
which  yield  an  average  of  1  bbl.  (42  gal.),  and  the 
"massive"  shales,  yielding  as  much  as  100  gal.  per  ton 
it  appears  that  a  plant  of  250  tons'  daily  capacity, 
properly  equipped  with  machinery  so  arranged  that 
the  material  can  be  handled  at  minimum  cost,  should 
be  a  commercial  success  for  the  production  of  oil, 
without  considering  the  production  of  ammonium 
sulphate  or  the  different  byproducts  to  be  derived 
from  the  asphaltic  residue. 

It  is  claimed  that  at  Chiswick,  England,  the  shale 
plant  of  the  Oil  Products  Co.,  Ltd.,  was  taken  over 
by  the  British  government  in  1917,  and  experiments 
on  material  from  different  parts  of  the  British  Em- 
pire, extending  over  a  period  of  several  months, 
wei'e  conducted  under  the  supervision  of  Sir  Bover- 
ton  Redwood  in  using  a  low-temperature  process. 
As  a  result  of  these  experiments  the  British  govei'n- 
ment  decided  to  erect  a  commercial  plant,  and  ac- 
cordingly gave  a  contract  for  the  construction  of  a 
plant  of  100  tons'  daily  capacity.  It  appears  from 
this  that  the  British  government  considers  a  100 
ton  plant  to  be  of  commercial  size  for  the  treatment 
of  oil  shale,  and  it  is  possible  that  a  plant  of  this 
capacity  would  be  successful  in  treating  the  rich 
shales  of  the  De  Beque  district. 
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In  addition  to  gasoline,  lubricating  oil,  and  other 
byproducts  of  crude  petroleum,  oil  shales  produce 
ammonium  sulphate,  which  is  valuable  as  fertilizer. 
Introduction  of  steam  into  the  retort  greatly  in- 
creases the  yield.  Theoretically,  the  average  yield 
of  De  Beque  shale  should  be  about  50  lb.  per  ton, 
but  in  practice  it  is  estimated  that  a  saving  of  60 
per  cent  can  be  made  and  that  the  actual  yield  of 
ammonium  sulphate  will  be  about  30  lb.  per  ton  of 
shale. 

The  asphaltic  residue  from  the  fractionation  of 
the  different  oils  in  the  refining  process  amounts  to 
2  to  4  gal.  per  bbl.  of  crude  oil.  It  is  similar  in  many 
respects  to  gilsonite,  elaterite,  and  ozokerite,  and, 
for  ordinary  pui"poses  where  asphalt  is  used,  it  is 
superior  to  that  material.  When  specially  treated 
it  yields  byproducts  common  to  coal  tar,  besides 
numerous  others  not  found  in  coal  tar.  Chemists 
have  succeeded  in  isolating  about  fifty  valuable  by- 
products among  which  are  varnishes  and  enamels 
that  are  proof  against  heat,  water,  and  acid;  paints 
that  resist  heat  and  erosion;  a  variety  of  hard  rub- 
ber which  can  also  be  used  as  filler  for  automobile 
tires;  various  coloring  materials  used  in  the  manu- 
facture of  fine  glass,  pottery,  and  ornamental  tiles; 
dyestuffs;  bases  used  in  the  manufacture  of  explos- 
ives ;  valuable  drug  products ;  flotation  oils. 

The  complete  development  of  the  oil-shale  indus- 
try will  combine  manufacturing  with  chemistry  and 
mining.  As  the  exploitation  of  the  oil-shale  deposits 
progresses,  it  is  to  be  expected  that  a  number  of 
manufacturing  entei^prises  will  be  developed,  and  it 
will  undoubtedly  be  found  that  certain  shales  will 
be  especially  valuable  for  different  purposes.  The 
availability  of  hydroelectric  power  and  the  supply  of 
natural  gas  at  De  Beque  will  aid  the  development  of 
manufacturing  at  that  place. 

After  the  gas,  emanating  from  the  shale  during 
the  retorting  process,  has  been  conducted  to  con- 
densers and  the  crude  oil  extracted,  there  remains 
from  2,000  to  4,500  cu.  ft.  of  waste  gas  per  ton  of 
shale  that  is  comparable  with  artificial  gas.  It  has 
a  calorific  value  of  about  500  B.t.u  per  cu.  ft.  of  gas, 
or  an  average  of  1,625,000  B.t.u.  per  ton  of  shale. 
The  waste  gas  may  be  treated  for  the  recovery  of 
sulphur,  and  additional  gasoline  may  be  recovered 
by  compression  and  refrigeration.  The  residual  gas, 
still  containing  eflScient  calorific  properties,  may  then 
be  used  for  heating  the  shale  retorts. 
Shale  Tailing 

The  shale  tailing,  amounting  to  about  60  per  cent 
of  the  original  weight  of  shale,  will  undoubtedly  be 
considered  as  waste  until  the  industry  becomes 
more  fully  developed,  and  until  that  time  must  be 
disposed  of  or  stored  for  future  use.  It  offers  pos- 
sibilities for  revenue  in  the  manufacture  of  pig- 
ments, cement,  and  brick;  for  the  recovery  of  pot- 
ash and  phosphates,  and  for  road  di'essing. 

Oil  shale  beds  can  be  sampled  and  measured,  and 
the  oil  yield  closely  estimated.  Estimates  made  by 
the  U.  S.  Geological  Survey  place  the  average  pro- 
duction of  areas  in  the  United  States  covered  by  oil 
wells  at  3,000  to  5,000  bbl.  per  acre,  and  the  same 


authorities  estimate  the  average  yield  of  Colorado 
oil  shales  at  50,000  bbl.  of  oil  per  acre.  Assuming 
one  stratum  of  oil  shale  10  ft.  thick  which  will  yield 
an  average  of  one  bbl.  (42  gal.)  of  oil  per  ton  of 
shale,  one  acre  of  ground  would  then  produce  21,780 
bbl.  of  oil.  Valued  at  10c.  per  bbl.  for  "oil  in  place," 
an  acre  of  land  would  have  a  value  of  $2,178.  But 
in  the  oil-shale  areas  there  are  several  strata,  one 
above  the  other,  which,  in  the  De  Beque  district, 
have  an  aggi-egate  thickness  of  100  to  500  ft. 

One  stratum  of  shale  10  ft.  thick  and  yielding  one 
barrel  of  oil  per  ton,  on  a  strip  of  land  1/2  mile  in 
width  extending  along  the  175  miles  of  outcrops  in 
the  De  Beque  district,  would  yield  1,183,000,000  bbl. 
of  oil  after  allowing  25  per  cent  loss  for  pillars  left 
in  mining.  In  addition  to  the  oil,  there  would  be 
29,575,000  tons  of  ammonium  sulphate,  of  which 
about  17,750,000  tons  would  be  recoverable. 

The  illustrations  reproduced  herewith  have  been 
secured  through  the  courtesy  of  the  Denver  &  Rio 
Grande  Ry.  Co. 


Testing  Rock  Drills 

After  rock  drills  have  been  repaired,  some  kind 
of  test  is  necessary  before  they  are  sent  to  the  work- 
ing place.  In  the  absence  of  a  special  testing  ma- 
chine, various  expedients  are  resorted  to  in  the  shop. 
These  range  from  the  simple  method  of  turning  air 
into  the  machine  and  operating  it,  to  the  one  illus- 
trated in  the  accompanying  cut. 

In  many  cases  suitable  rock  for  diilling  cannot  be 
obtained  as  close  to  the  repair  shop  as  may  be  de- 
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MECHANISM   USED   TO  TEST  ROCK   DRILLS 

sired,  but  under  such  conditions  a  block  of  granite 
can  be  provided  or  any  other  rock  of  firm  texture  and 
sufficient  hardness.  The  picture  shown  was  taken  at 
the  Mountain  King  mine,  at  Mountain  King,  Cal. 
Alongside  of  the  shop  where  di-ills  were  shai-pened 
and  repaired  a  di'ill  stand  was  erected  so  as  to  permit 
of  the  drills  being  tested  against  the  "greenstone," 
which  is  a  common  rock  in  the  neighborhood  and 
which  is  both  hard  and  tough.  The  drill  is  set  up 
and  tested  by  drilling  a  hole  sufficiently  deep  to  prove 
that  it  is  in  good  condition. 
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Mexican  Oil  Business  Passing  to  the  British 

THAT  our  Government,  by  its  "Hands  off  in  Mex- 
ico" policy,  is  allowing'  the  profitable  Mexican 
oil  business  to  fall  into  the  hands  of  British  inter- 
ests is  clearly  shown  in  an  interesting  article  by 
Wilbur  Fon-est  in  the  N.  Y.  Tribune  of  Jan.  19. 
When  the  Mexican  g'overnment  passed  the  now 
famous  Article  27,  the  British  interests,  represented 
by  the  Mexican  Eagle  Oil  Co.,  a  reorganization  of 
the  old  Royal  Dutch-Shell  and  the  Pearson  interests, 
decided  to  obey  the  mandates  of  the  Carranza  gov- 
ernment. The  American  companies,  on  the  other 
hand,  realizing  the  injustice  of  the  new  laws,  and  be- 
lieving the  government  to  be  only  temporary,  decided 


to  stand  up  for  its  rights,  and  expected  the  aid  of 
the  Washington  officials.     This  they  have  not  had. 

As  the  American  companies  are  not  willing  to 
comply  with  the  provisions  of  Article  27,  they  are 
not  allowed  to  drill  new  wells.  The  present  produc- 
tion is  rapidly  going  to  salt,  and  the  Bi-itish  inter- 
ests are  securing  a  hold  which  it  will  be  almost  im- 
possible to  break.  One  American  company  has  even 
been  forced  to  buy  oil  from  Oklahoma  in  order  to 
fill  its  contracts  for  the  Mexican  product. 

The  policy  of  our  Government  will  certainly  not 
give  confidence  to  those  of  our  citizens  who  are  con- 
sidering the  development  of  resources  in  foreign 
countries. 


American  Oil  Companies  May  Resume 
Drilling  in  Mexico 

President  Carranza   Publishes  Resolution  Which   Post- 
pones Enforcement  of  the  Offending  Article  27 

TEMPORARY  relief  is  offered  sufferers  under 
Article  27  of  the  Mexican  Constitution,  in  a 
resolution  which  President  Carranza  gave  to  his 
Secretary  of  Commerce,  Industry  and  Labor,  on  Jan. 
17.  Forty-six  oil  companies,  it  is  understood,  have 
petitioned  against  this  legislation  which  virtually 
nationalizes  all  oil  territory  belonging  to  foreigners. 
The  latest  decree  postpones  the  enforcement  of 
Article  27  until  the  latter  is  embodied  in  the  law  of 
the  land.  The  companies  affected  will  no  doubt  re- 
sume drilling  operations  immediately  in  order  to 
check  the  recent  rapid  decrease  in  Mexican  produc- 
tion. 

A  translation  of  the  resolution  follows : 

"The  petroleum  companies  having  manifested  in 
an  express  manner  that  they  are  disposed  to  comply 
with  all  of  legal  requirements  provided  they  do  not 
imply  the  violation  of  their  rights  previously 
acquired ; 

"Having  manifested  equally  that  they  are  dis- 
posed to  accept  provisional  permits  for  di'illing  wells 
valid  until  the  Congress  of  the  Union  issues  the 
organic  law  of  the  27th  constitutional  article,  pro- 
viding that  the  acceptance  of  use  of  said  permits 
does  not  attack  or  prejudice  the  rights  of  the  peti'o- 
leum  companies ; 

"Having  manifested  equally  that  they  will  not 
claim  from  the  fact  of  receiving  the  said  permits 
to  acquire  any  new  right,  nor,  that  the  Mexican 
government  by  the  issuing  of  said  permits  abandons 
any  right  or  principle  that  it  might  wish  to  defend. 

"The  President  of  the  Republic  has  seen  fit  to  de- 
cide that  provisional  permits  shall  be  conceded  to 
the  oil  companies  that  may  petition  for  the  drilling 
of  wells  upon  the  following  basis : 

"The  permits  will  be  valid  only  until  the  Congress 
of  the  Union  issues  the  organic  law  of  the  Consti- 
tutional Article  27.    The  permits  that  may  be  grant- 


ed in  the  premises  may  cover  all  the  wells  that  have 
been  commenced  or  drilled  since  the  first  of  May, 
1917;  also  all  the  wells  that  may  have  been  finished, 
as  well  as  those  that  now  may  be  in  the  process  of 
drilling. 

"The  respective  petitions  for  permits  to  drill 
which  the  petroleum  companies  may  present  must 
contain  the  statement  that  the  permits  will  not  mean 
the  acquisition  of  any  new  right  nor  the  claim  that 
the  Mexican  government  by  the  fact  of  issuing  said 
permits  abandons  any  right  or  legal  principle  which 
it  may  wish  to  sustain. 

"The  petitions  will  also  contain  an  agreement 
that  the  permits  requested  will  be  valid  only  until 
the  Congress  of  the  Union  enacts  the  organic  law 
of  the  Constitutional  Article  27  relating  to  petro- 
leum, when  the  interested  parties  must  comply  with 
the  provisions  of  said  law,  or  in  the  contrary  case 
the  pi'ovisional  permits  will  lapse.  It  is  understood 
not  to  have  prejudiced  in  any  manner  or  in  any  sense 
the  different  questions  that  are  now  being  discussed 
before  the  judicial  power  of  the  federation  the 
Amparo  suits,  nor  the  discussion  before  the  Federal 
tribunals  of  general  jurisdiction  relating  to  the  ap- 
plication of  Article  27  and  of  the  different  legal  de- 
crees on  the  subject  of  petroleum  issued  by  the 
Executive  Power.  Nor  will  the  discussion  of  the 
petroleum  law  now  pending  before  Congi'ess  be 
prejudiced  in  any  way." 

Peace  River  District  of  British  Columbia 

Attracts  Oil  Men 

The  oil  possibilities  of  territory  within  the  Peace 
River  district  and  adjoining  Dominion  lands  in  the 
same  area  are  declared  by  the  Hon.  T.  D.  Pattullo, 
Minister  of  Lands  in  British  Columbia,  to  warrant 
further  investigation.  Mr.  Pattullo's  statement  is 
based  on  the  report  of  Professor  J.  C.  Gwillim,  who 
conducted  a  party  into  the  country  last  summer  on 
behalf  of  the  government,  an  appropriation  of  $50,- 
000  having  been  made  for  the  purpose  of  investigat- 
ing the  coal,  petroleum,  and  natural-gas  resources 
of  the  Peace  River  district.    It  is  likelj'  that  a  larger 
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sum  will  be  requested  at  the  forthcoming-  session 
of  the  Legislature  to  permit  of  the  work  being  con- 
tinued. The  Standard,  the  Shell,  and  the  Anglo- 
Canadian  oil  companies  are  showing  great  interest  in 
the  oil  fields  of  both  the  Peace  River  district  and 
that  around  Great  Slave  Lake.  Representatives  of 
the  Anglo-Canadian  Co.  who  are  in  Ottawa  look  for 
important  developments  in  the  next  few  years. 

The  Standard  Oil  Co.  and  the  Anglo-Canadian  Co. 
are  understood  to  have  secured  leases  covering  con- 
siderable tracts  in  the  vicinity  of  Great  Slave  Lake. 
The  former  will  send  two  outfits  and  the  latter  one 
to  the  ground  to  make  tests.  The  Shell  Oil  Co.  is 
understood  to  have  several  survey  parties  at  work 
in  possible  oil  fields  situated  in  the  Province  of 
Alberta. 

New  Booklet  on  Petroleum  Distillation  Issued 
by  Bureau  of  Mines 

The  Bureau  of  Mines,  Department  of  the  Interior, 
announces  the  publication  of  a  bulletin  describing 
the  construction  and  operation  of  the  type  of  con- 
tinuous distillation  plants  commonly  known  as  "top- 
ping" or  "skimming"  plants.  Detailed  descriptions 
of  methods  of  constructing  and  operating  a  number 
of  representative  installations  are  presented.  Data 
are  given  for  costs  of  plants,  operating  expenses, 
fuel  consumption,  heat  losses,  over-all  efficiency,  lab- 
oratory tests  on  the  distillates,  temperatures  of  the. 
liquids  passing  through  the  heat  exchangers,  and 
analyses  of  the  flue  gases. 

The  plants  studied  handled  about  2,300,000  bbl. 
of  crude  oil  monthly,  and  produced  approximately 
400,000  bbl.  of  tops,  an  average  yield  of  18  per  cent. 
The  cost  of  the  plants  per  barrel  daily  capacity 
varied  from  $2  to  $28.55 ;  the  total  fuel  consumed  un- 
der the  stills  and  boilers  from  1.07  to  3.69  per  cent 
of  the  crude  treated;  and  the  combined  efficiency  of 
furnace  and  stills  ranged  from  35  to  66  per  cent. 

Copies  of  this  bulletin  may  be  obtained  by  request- 
ing Bulletin  162,  "The  Removal  of  the  Lighter 
Hydi'ocarbons  from  Petroleum  by  Continuous  Dis- 
tillation, as  Practiced  in  California,"  from  the  Super- 
intendent of  Documents,  Government  Printing  Office, 
Washington,  D.  C,  at  a  cost  of  10c.  each. 

Hope  to  Find  Oil  in  Northern  Ontario 

An  expedition  fitted  out  by  private  enterprise  will 
make  exploration  for  oil  in  the  territory  of  northern 
Ontario  lying  south  of  James  Bay.  The  party, 
equipped  with  a  drilling  outfit  capable  of  operating 
to  a  depth  of  900  ft.,  planned  to  begin  the  journey 
about  Jan.  15,  leaving  the  railway  at  Kapuskasing, 
about  seventy  miles  west  of  Cochrane,  and  follow- 
ing the  Kapuskasing  River  for  some  distance.  Pub- 
licity is  being  avoided  as  far  as  possible  for  the  rea- 
son that  it  might  lead  to  the  belief  that  an  oil  field 
had  been  actually  discovered. 

The  Canadian  government,  in  view  of  the  rush  to 
obtain  oil  leases  in  northern  Alberta,  has  re-enacted 
the  regulation  providing  for  the  payment  of  a  royalty 
on  the  output  of  oil  wells.  That  provision  was  in- 
serted in  all  leases  issued  by  the  Federal  govern- 
ment for  many  years,  but  in  1910  was  discontinued. 


How  the  Finding'of  Oil  Can  Impoverish 
a  County  Treasury 

One  Texas  Community  Has  Its  Roads  Ruined  by 

Automobile  Trucks  and  All  the  Income 

Goes  to  the  Adjoining  County 

BY  ALBERT  G.  WOLF 

I  HE  discovery  of  oil,  and  its  subsequent  produc- 
-*-  tion  in  quantity,  should  be  welcomed  in  any 
county  of  the  United  States  because  of  the  increased 
revenue  such  production  should  bring  into  its  coffers, 
and  thereby  lessen  the  burden  of  taxation  on  the 
general  property  owners.  In  Texas,  however,  where 
some  lai-ge  oil  fields  have  been  developed  in  recent 
years,  the  anomalous  condition  exists  of  a  county 
treasury  poorer  than  before  oil  was  discovered.  This 
condition,  the  County  Commissioners  declare,  is  due 
to  the  fact  that  the  heavy  trucking  done  by  the  oil 
companies  tears  up  the  roads,  necessitating  constant 
repairs,  and  yet  these  same  trucks  are  kept  in  an 
adjoining  county,  where  the  taxes  are  paid.  Fur- 
ther, the  refineries  are  all  in  an  adjoining  county, 
so  that  they  too  escape  taxation  in  the  county  where 
the  oil  is  produced. 

The  argument  may  be  advanced,  that  the  oil  land 
is  extremely  valuable  and  should  be  heavily  taxed. 
But  each  year  the  representatives  of  the  oil  com- 
panies appear  before  the  Commissioners'  Court  and 
point  out  that  the  land  held  by  the  oil  companies 
which  has  not  been  drilled  is  of  no  more  value  than 
farm  land,  some  of  it  being  of  less  value  because  no 
one  can  say  positively  that  oil  will  be  produced;  the 
land  that  is  producing  (the  life  of  top  production 
of  Gulf  Coast  oil  wells  being  short)  is  just  about 
played  out,  and  is  of  little  more  value ;  and,  of  course, 
the  land  that  is  worked  out,  is  of  no  value  whatever. 
Therefore,  little,  if  any,  of  this  oil  acreage  has  a 
high  assessment  placed  on  it. 

In  view  of  the  foregoing,  the  increase  in  receipts 
by  the  county  from  taxation  of  the  oil  business  is 
not  in  proportion  to  the  increased  expenditure  on  the 
roads  necessitated  by  this  same  business,  and  the 
county  is  now  poorer  than  it  was  before  the  reser- 
voirs of  this  great  "liquid  wealth"  (to  use  the  favor- 
ite phrase  of  the  oil  promoters)  were  tapped. 

English  Oil  Discovery  May  Prove  Valuable 

The  American  consul  at  Nottingham,  England,  in 
an  official  report  states  that  the  recent  discovery 
of  oil  at  Hayton  Smeath  in  the  County  of  Notting- 
hamshire "appears  to  justify  the  possibility  of  the 
deposit  being  worked  for  commercial  pui^poses."  The 
discovery  was  made  by  the  Butterly  Coal  Co.  while 
conducting  borings  for  coal. 


United  States  Steel  is  not  commonly  classed  as  an  oil  stock 
and  it  is  not  generally  kno\\'n,  says  the  "N.  Y.  Tribune," 
that  one  of  its  subsidiaries  has  been  engaged  in  the  oil  busi- 
ness for  years.  The  Carnegie  Natural  Gas  Co.  has  extensive 
oil  and  gas  territory  in  Pennsylvania  and  West  Virginia, 
owning,  or  having  under  lease,  about  190,000  acres.  During 
1918  a  total  of  25  billion  cu.  ft.  of  natural  gas  was  produced, 
134,256  bbl.  of  cnade  oil  and  585,948  gal.  of  gasoline. 
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Items  from  Texas  and  Louisiana  Oil  Fields 


Texas  Commission's  Authority 
on  Conservation  Recognized 

Power    of    Oil    and    Gas    Division    Ad- 
mitted by  Companies  Warned  to 
Obey  Present  Law 

Recognition  of  the  power  and  authoi-- 
ity  of  the  oil  and  gas  division  of  the 
Texas  Railroad  Commission  to  enforce 
the  conservation  laws  appertaining  to 
oil  and  gas  was  shown  recently  in  an 
exchange  of  telegrams  between  the 
commission  and  the  Gates  Oil  Co.,  of 
Oklahoma.  The  Gates  Oil  Co.,  it  seems, 
has  been  allowing  a  gas  well  in 
Stephens  County,  Tex.,  to  run  wild  for 
several  weeks,  wasting  millions  of  feet 
of  gas.  A  curt  telegram  to  the  com- 
pany by  the  Commission,  stating  that 
the  penalty  for  this  is  a  fine  of  $5,000 


Texas-Oklahoma  Boundary  Dis- 
pute Re-opened  at  Austin 

The  Texas  -  Oklahoma  controversy 
over  oil  lands  in  the  Red  River  Valley 
was  opened  again  recently  at  Austin 
when  District  Judge  Calhoun  granted 
an  injunction  restraining  representa- 
tives or  officers  of  certain  oil  companies 
from  entering  upon  land  held  by  James 
L.  Duffy.  This  land  is  held  under  a 
permit  granted  to  Sam  Sparks  by  the 
State  of  Texas,  and  transfen-ed  to 
Duffy.  It  is  claimed  that  Duffy  was 
prevented  from  drilling  by  the  defend- 
ants who  threatened  and  made  a  show- 
ing of  physical  force.  The  defendants 
claim  the  land  under  peiinits  granted 
by  Oklahoma,  and  under  placer  claims 
granted  by  the  Federal  Government. 


Cost  of  Oil  Development  Hijjh  in 

Northern  Louisiana 
Work    Continues    at    High    Pressure    in 

Spite  of  E.xorbitant  Prices  and  Bad 
Condition  of  Roads 

The  recent  wet  spell  seemed  to  cool 
slightly  the  feverish  activity  in  oil  de- 
velopment work  in  noi-them  Louisiana 
and  northeastern  Texas,  but  it  is  still 
continuing  despite  the  terrible  condition 
of  the  roads  and  the  attendant,  almost 
prohibitive,  cost  of  transportation  added 
to  the  high  wages  and  high  cost  of  ma- 
terials and  fuel.  To  haul  casing  and  drill 
stem  a  few  miles  from  the  railroad  to 
locations,  over  roads  resembling  mo- 
rasses, costs  almost  as  much  as  the 
pipe  is  worth,  and  the  cost  of  hauling 
anything  else  is  in  proportion.     It  was 
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a  day  and  refusal  of  pipe  line  certificate 
brought  a  telegram  the  next  day  that 
the  well  was  shut  off.  K  th.?  well  could 
be  shut  off  that  easily,  it  is  stated,  there 
was  no  excuse  for  its  ever  being  allowed 
to  blow,  and  the  full  penalty  of  $5,000 
per  day  should  have  been  exacted. 

The  powers  of  this  division  were  also 
shown  when  twenty-three  small  pipe- 
line companies  operating  gathering  lines 
were  notified  recently  that  their  failure 
to  secure  permits  from  the  Commission 
to  operate  debars  them  from  delivering 
oil  to  regular  pipe  lines.  Some  of  these 
small  companies  have  already  appealed 
to  the  Commission  for  more  time  in 
which  to  make  application  for  permits 
to  do  business,  according  to  the  rules 
of  the  Commission.  The  penalty  prac- 
tically puts  them  out  of  business,  and 
all  of  them  will,  no  doubt,  comply  with 
the  regulations. 


The  Sinclair  Oil  Co.  vvill  build  a  pipe 
line  from  its  refinery  at  Cinco,  on  the 
Houston  Ship  Channel,  to  the  northern 
Louisiana  oil  fields  and  Shreveport. 


Small  Oil  Companies  Expanding 

Further  preparations  for  extensive 
development  work  next  spring  are  indi- 
cated by  the  merging  of  various  oil 
companies  operating  in  the  Texas  and 
Rocky  Mountain  fields,  and  the  increas- 
ing of  capitalization  of  others.  On  Dec. 
29,  the  stockholders  of  the  Western  Oil 
Fields  Corporation  instinicted  their  di- 
rectors to  sign  a  contract  of  sale  to  the 
Producers  &  Refiners'  Corporation.  This 
contract  gave  the  Producers  &  Refiners' 
Corporation  entire  control  of  the  West- 
em  Oil  Fields  Corporation,  whose  oper- 
ating properties  are  in  the  Homer  and 
Pine  Island  fields  of  Louisiana.  Stock- 
holders of  the  latter  company  were 
given  the  option  of  exchanging  their 
stock  in  that  company  for  new  stock 
issued  by  the  Producers  &  Refiners' 
Corporation. 

Another  important  consolidation  was 
the  merging  of  the  Elk  Basin  Petroleum 
Co.,  the  Grass  Creek  Petroleum  Co., 
and  the  Keoughan-Hur.«t  Drilling  Co., 
into  a  new  corporation  capitalized  at 
$10,000,000. 


not  uncommon  to  have  to  pay  $25  a 
day  for  a  team  and  wagon  to  make  a 
comparatively  short  trip  of  inspection. 

Activity  in  the  oil  business  through- 
out Te.xas  is  reflected  in  the  new  rec- 
ord for  receipts  at  the  State  Land  Office 
during  December,  1919.  Total  receipts 
were  $449,249,  chiefly  from  land  sales, 
lea.ses,  pei-mit  fees  and  interest.  Dur- 
ing the  same  month  235  patents  were 
granted. 

Small  Proportion  of  Dry  Comple- 
tions in  Texas 

Figures  complied  by  the  Fort 
Worth  Chamber  of  Commerce  show  that 
on  Nov.  1  there  were  933  rigs  and  2,259 
drilling  wells  in  the  new  Texas  fields 
and  169  rigs  and  359  drilling  wells  in 
the  Kansas  fields.  Between  Jan.  1  and 
Xov.  1,  1919,  a  total  of  2,772  wells  were 
completed  in  the  new  Texas  fields; 
2,217  of  these  were  oil  producers,  30 
were  gas  wells,  and  516  were  dry.  Okla- 
homa reported  7,049  completions  during 
the  same  period,  3,658  of  which  were  oil 
producers,  a  much  lower  percentage 
than  in  Texas  fields. 
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Enlargements  and  Extensions  in 
Texas  Oil  Fields 

The  increasing  demand  for  oil  is  re- 
flected in  the  construction  of  new  re- 
fineries and  the  increasing  of  the  ca- 
pacities of  the  old  ones,  and  the  exten- 
sion of  pipe  lines  and  additions  to  other 
transportation  and  storage  facilities  for 
the  handling  of  home  production  and 
Mexican  crude  oil  imports.  The  Gulf 
Refining  Co.  is  now  importing  much 
Mexican  crude  oil  through  the  ports  of 
Galveston  and  Port  Arthur;  the  Humble 
Oil  &  Refining  Co.  is  making  a  large 
expenditure  in  increasing  Texas  produc- 
tion, and  in  a  new  refinery  and  in  trans- 
portation facilities;  the  Sinclair  Consol- 
idated will  add  a  model  towm  to  its  re- 
finery on  the  Houston  Ship  Channel, 
and  will  build  a  pipe  line  from  it  to  the 
northern  Louisiana  oil  fields;  the  Texas 
Co.,  it  is  reported,  will  enlarge  its  re- 
finery at  Port  Arthur;  and  the  White 
Oil  Corporation  will  build  a  large-ca- 
pacity refinery  at  Texas  City,  and  will 
extend  a  pipe  line  to  it  from  Ranger. 
The  pipe  line  from  Hull  to  the  Houston 
Ship  Channel,  planned  by  the  Republic 
Production  Co.,  has  been  abandoned  by 
that  company,  and  it  will  be  built  by 
the  Humble  Pipe  Line  Co.  to  the  re- 
finery at  Bayto\vn,  on  the  channel.  The 
line  will  run  Humble  company  oil,  and 
that  of  the  Republic  and  Houston  com- 
panies. It  is  stated  that  a  five-year  con- 
tract has  been  made  with  these  com- 
panies. The  Sinclair  Consolidated  has 
ordered  eight  new  oil  tank  steamers, 
six  of  10,600-ton  capacity,  and  two  of 
7,500-ton  capacity.  These  will  be  used 
in  transporting  Mexican  crude  oil  to  the 
United  States,  and  for  foreign  export. 

Rio  Bravo  Co.  Elects  Officers 

At  the  annual  meeting  of  the  Rio 
Bravo  Oil  Co.,  a  subsidiary  of  the  South- 
em  Pacific  R.  R.,  held  in  Houston,  Jan. 
12,  1920,  the  following  officers  and 
directors  were  elected:  C.  K.  Dunlap, 
president;  E.  T.  Dumble,  vice-president; 
G.  B.  Herbert,  secretary;  O.  M.  Long- 
necker,  treasurer;  C.  K.  Dunlap,  E.  T. 
Dumble,  G.  B.  Herbert,  R.  C.  Watkins 
and  E.  B.  Dailey,  directors. 

New  Oil  Field  in  Louisiana 

The  recent  test  of  the  Paraffin  Oil 
Co.  in  De  Soto  Parish  indicates  the  ex- 
istence of  a  new  oil  field.  The  well, 
drilled  in  the  northeast  corner  of  Sec. 
5-12-13,  it  is  reported,  went  into  oil 
sand  between  2,675  and  2,700  ft.  This 
is  one  and  one-half  miles  north  of 
Mansfield  in  new  territory;  six  miles 
northwest  of  the  Pelican  oil  field,  and 
four  miles  north  of  the  Spider  field.  Ar- 
rangements are  being  made  to  lay  a 
feeder  pipe  to  one  of  the  main  pipe 
lines  of  the  Gulf  or  Standard  companies 
close  by,  if  the  test  is  successful. 


Coast  Gulf  Oil  News 

In  Brazoria  County  the  West  Colum- 
bia oil  field  produced  for  the  week  end- 
ed Jan.  10  about  16,500  bbl.  per  day. 
This  is  a  decrease  of  more  than  7,000 
bbl.  a  day  compared  with  the  preceding 
week,  and  indicates  the  uncertainty  of 
production  and  shoi-t  life  of  the  top  flow 
of  Gulf  Coast  oil  wells.  Most  of  the 
output  came  from  Humble  Oil  &  Refin- 
ing Co.,  Texas  Co.,  Crown  Oil  &  Refin- 
ing Co.,  and  the  Sun  Oil  Co.  No.  27 
Hogg  well  of  the  Texas  Co.  came  in 
flowing  several  thousand  barrels  from 
about  3,000  ft.  Unfortunately  it  rapid- 
ly sanded,  and  an  attempt  is  now  being 
made  to  clean  it  out.  At  Stratton  Ridge, 
the  Humble  Oil  &  Refining  Co.  is  down 
1,300  ft.  in  No.  1  Brock  well  without 
results,  and  the  Freeport  Sulphur  Co. 
is  making  a  second  test  for  oil  in  its  No. 
3  well  at  the  northeast  end  of  the 
mound.  The  Texas  Co.,  and  the  Crown 
and  Castell  companies  jointly,  are  also 
drilling. 

At  Blue  Ridge,  in  Fort  Bend  County, 
a  number  of  companies  are  drilling,  but 
without  particularly  encouraging  results 
so  far.  The  Gulf  Production  Co.  is 
setting  a  screen  in  its  No.  IB  well,  and 
it  is  reported  that  a  thick  stratum  of 
oil  sand  has  been  penetrated.  Results 
of  the  test  are  awaited  with  interest. 
Other  companies  drilling  are  the  Deep 
Blue  Ridge  Oil  Co.,  Republic  Production 
Co.,  Sinclair  Gulf  Oil  Co.,  Texas  Co., 
and  West  Gulf  Co.  The  Texas  Co.  is 
reported  to  be  below  3,000  ft.  with  one 
of  its  wells. 

In  Galveston  County,  some  drilling  is 
being  done  near  Friendswood,  by  the 
Friendswood  Oil  &  Gas  Co.,  and  on  High 
Island   by  the   Sun  company. 

The  Humble  and  Goose  Creek  oil 
fields  are  the  chief  centers  of  oil  activi- 
ty in  Harris  County,  as  usual,  and  con- 
siderable drilling  is  being  done  in  vari- 
ous other  places  throughout  the  county, 
at  Sheldon,  Greens  Bayou,  Colby  and 
elsewhere.  No  authentic  reports  of  oil 
discoveries  have  been  received  from  lo- 
calities outside  of  proved  fields.  At 
Goose  Creek,  No.  20  Stateland,  of  the 
Gulf  Production  Co.,  is  a  pumper;  sev- 
eral other  wells  will  be  tested  soon.  At 
Humble,  the  Texas  Co.  brought  in  two 
pumpers.  In  Hardin  County,  Sour  Lake 
and  Saratoga  fields  are  active,  and  one 
or  two  pumping  wells  have  been 
brought  in  during  the  week  at  each 
place. 

In  Liberty  County,  the  Hull  field  is 
the  chief  producer,  making  about  7,000 
bbl.  a  day.  Seven  companies  produced 
to  make  this  total,  but  the  major  por- 
tion was  produced  by  the  Gulf  and  Re- 
public Production  companies.  Drilling 
is  also  being  done  at  Barbers  Hill  and 
at  Batson  in  this  county. 


At  Spindle  Top,  Jefferson  County, 
drilling  for  several  years  has  been  done 
in  an  effort  to  produce  oil  from  sands 
deeper  than  the  stratum  that  made  the 
first  big  production,  but  without  much 
success.  Recently  both  the  Texas  Co. 
and  the  Crown  Oil  &  Refining  Co.  got 
salt  water  in  the  deep  sand,  supposedly, 
discovered  by  the  Gulf  Production  Co. 
sometime  ago.  These  results  are  not 
encouraging  to  any  more  deeper  drill- 
ing. 

The  increase  in  price  of  crude  oil  re- 
cently is  already  felt  by  the  retail  cus- 
tomers in  the  Gulf  Coast  country,  the 
price  of  gasoline  rising  2c.  a  gal.,  and 
coal  oil,  Ic.  a  gal.,  wholesale. 

It  is  reported  that  I.  R.  Bordgaes, 
acting  as  agent  for  the  Hardin  Oil  Co., 
sold  35,000  bbl.  of  crude  oil  in  Houston, 
Jan.  16,  for  $2.25  a  barrel.  This  is  the 
highest  price  ever  paid  for  heavy  gulf 
crude.  The  market  feeling  is  that  fur- 
ther advances  in  price  may  take  place. 
One  of  the  chief  factors  in  this  price 
movement  is  the  unsettled  condition  in 
Mexico. 

In  Nacogdoches  County,  the  Caro- 
lina Oil  Co.  brought  in  Williams  No. 
8  well  near  Oil  Springs,  recently,  mak- 
ing about  100  bbl.  a  day.  This  is  the 
seventeenth  well  of  this  company.  Drill- 
ing on  the  eighteenth  will  begin  at  once. 
Land  leasing  in  the  vicinity  of  Nacog- 
doches continues  actively. 

In  Orange  County,  the  Little  Six  Oil 
Co.  has  pulled  its  strainer  and  will  drill 
deeper.  The  showing  of  oil  in  this  shal- 
low test,  reported  to  have  been  made  at 
1,600  to  1,700  ft,  was  not  sufficient.  A 
new  test  will  be  made  between  2,250 
and  2,500  ft.  The  Gulf  Production  Co. 
is  moving  its  rig  to  a  new  location  in 
this  district.  Altogether  six  rigs  are 
working. 

The  Hull  field,  in  Liberty  County, 
continues  to  make  a  steady  production 
of  about  7,000  bbl.  daily.  The  pipe  line 
planned  by  the  Humble  Pipe  Line  Co.  to 
Baytown  will  be  a  great  help  to  this 
field.  The  Humble  Oil  &  Refining  Co. 
brought  in  a  well  recently  making  a 
heavy  and  threatening  gas  pressure, 
but  the  last  report  stated  that  it  was 
under  control.  The  Empire  Gas  &  Fuel 
Co.  is  drilling  south  of  Dayton  and 
Liberty.  In  its  No.  2  Jackson  well  the 
old  screen  was  shot  and  a  good  oil 
showing  obtained,  but  the  new  screen 
rapidly  sanded. 

At  Humble,  Harris  County,  one  well 
of  the  Lone  Star  Oil  Co.  was  worked 
over  and  a  fair  production  by  pumping 
obtained.  Two  other  companies  are 
testing  wells.  No  other  new  production 
is  reported.  In  the  Goose  Creek  field 
several  wells  were  completed  recently. 
Of  these  two  wells  of  the  Humble  Oil 
&   Refining   Co.   are   waiting  for   rigs. 
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Societies  and  Addresses 


Diversity  of  Peoples  Complicates 
Mexican  Question 

An  interesting  address  was  given  be- 
fore the  members  of  the  San  Francisco 
Engineers'  Club  on  Jan.  22  by  John  M. 
Nicol.  The  subject  was  "Some  Prob- 
lems in  the  Mexican  Situation."  Mr. 
Nicol  discussed  intervention  in  Mexico, 
raising  the  question  as  to  how  intei-ven- 
tion  was  to  be  accomplished,  when  it 
was  to  take  place,  and  the  right  of 
a  large  country  to  intervene  in  the 
affairs  of  a  smaller  counti-y.  He  point- 
ed out  that  a  country  of  one-third  the 
area  of  the  United  States,  with  a  large 
range  in  climatic  conditions,  a  moun- 
tainous topography  and  a  population  of 
over  12,000,000  presented  a  difficult 
problem  from  the  view  point  of  in- 
tervention. He  raised  the  question  as 
to  whether  the  population  of  Mexico  is 
going  to  tamely  accept  intervention 
even  though  such  intervention  might  be 
for  the  country's  good.  With  a  popula- 
tion consisting  of  500,000  of  pure  Euro- 
pean descent,  1,000,000  with  some  strain 
of  Spanish  blood,  1,500,000  to  2,000,000 
who  might  be  called  Latins  and  over 
8,000,000  Indians,  such  heterogeniety 
could  hardly  result  in  a  homogeneous 
government.  In  addition,  8,000,000  can- 
not read  or  write.  This  in  itself  pre- 
sents an  obstacle  to  be  seriously 
reckoned  with  in  the  establishment  of  a 
stable  government.  If  the  United  States 
conquers  Mexico,  Mr.  Nicol  stated  that 
the  problem  would  still  remain  unsolved 
and  an  additional  element  of  difficulty 
would  have  been  introduced.  The  hope 
of  Mexico,  in  his  opinion,  lay  in  the 
establishment  of  an  Indian  civilization 
and  the  only  form  of  intei-vention  that 
would  be  practicable  would  be  that 
which  would  assist  the  inhabitants  in 
bringing  about  stable  self-government. 

There  is  need  of  the  United  States 
formulating  a  fixed  policy  with  respect 
to  Mexico  that  would  assure  the  Mexi- 
cans of  the  assistance  of  the  United 
States  in  working  out  a  stable  govern- 
ment in  Mexico  by  the  Mexicans. 


Iron  and  Steel  Institute,  London, 
holds  its  annual  meeting  at  London  May 
6  and  7,  next.  On  that  occasion  the  re- 
tiring president,  M.  Eugene  Schneider, 
will  induct  the  new  president-elect,  J. 
E.  Stead.  By  invitation  of  M.  Schnei- 
der the  fall  meeting  of  1920  will  be  held 
in  France.  Members  are  reminded  that 
applications  for  aid  from  the  Carnegie 
Fund  in  aid  of  research  must  be  made 
on  special  forms  and  submitted  before 
the  end  of  February  to  the  secretary, 
G.  C.  Lloyd,  28  Victoria  St.,  London. 


Dredge    Operators   of    California 
Meet  at  Marigold 

•  On  Jan.  14,  twenty-five  representa- 
tives of  dredging  companies  operating 
in  California  were  the  guests  of  the 
Marysville  Dredging  Co.  at  Mai'igold, 
Cal.  The  meetings  of  the  dredge  oper- 
ators of  which  this  was  one  have  been 
held  at  intervals  of  two  months  during 
the  last  two  years.  They  were  first 
organized  in  the  fall  of  1917.  At  that 
time  a  representative  body  of  Califor- 
nia dredge  operators  met  in  Sacra- 
mento, at  the  invitation  of  Edwin  Hig- 
gins,  then  the  engineer  for  the  Califor- 
nia Metal  and  Mineral  Pi-oducers  As- 
sociation, to  discuss  the  operating  prob- 
lem. It  was  decided  that  meetings 
should  be  held  every  two  months. 

The  first  meeting  was  held  at  Na- 
tomas,  Cal.,  in  December,  1917.  Since 
then  twelve  meetings  have  been  held. 
Dredges  in  five  of  the  dredging  dis- 
tricts have  been  visited  and  three  vis- 
its have  been  made  to  steel  works 
which  supply  castings  for  the  dredges. 
At  the  meetings  the  day  is  given  over 
to  the  inspection  of  dredges  and  the 
evening  to  an  informal  discussion  of 
dredge  problems.  A  report  of  the  dis- 
cussion is  sent  to  the  engineer  of  the 
California  Metal  and  -Mineral  Produc- 
ers Association  who  attends  all  meet- 
ings and  from  this  report  an  abstract 
is  prepared  which  is  sent  to  the  dredge 
operators. 

The  subject  of  this  meeting  was 
"Gold  Saving."  At  other  meetings  the 
following  have  been  discussed:  Samp- 
ling of  tailings,  design  of  tumblers,  area 
and  design  of  sluices,  design  of  buckets 
and  bucket  lips,  speed  per  minute  of 
buckets,  distribution  of  sands,  size  of 
screen  perforations,  washing  of  gravel, 
fire  protection,  redredging  of  tailings 
and  loss  of  quicksilver.  One  meeting  was 
devoted  exclusively  to  accident  and  fire 
prevention,  and  these  two  subjects  were 
given  particular  attention  during  the 
inspection  of  the  dredge.  Each  oper- 
ator compared  the  practice  of  the 
dredge  visited  with  the  practice  on  his 
own  dredge.  The  comparative  costs  of 
acetylene  and  electrical  welding  wei'e 
discussed  at  another  meeting. 


National  Conference  on  Concrete 
House  Construction  will  be  held  at  the 
Auditorium  Hotel,  Chicago,  Feb.  17  to 
19,  inclusive.  Among  the  problems  to 
be  discussed  at  that  meeting  are  those 
dealing  with  the  present  housing  short- 
age, its  relation  to  discontent  among 
all  workers,  decreased  production,  rising 
costs,  and  general  unrest. 


MacNaughton  Addresses  M.  C.  M, 
Students 

More  than  the  transit,  the  level  or 
the  tape,  or  any  other  instrument  that 
can  be  placed  in  his  hands,  the  tool 
that  the  engineer  must  know  and  un- 
derstand best  is  the  human  being  with 
which  or  over  whom  he  must  work. 
Knowledge  of  men  is  the  engineer's 
best  asset. 

These  aphorisms  constitute  the  gist 
of  a  short  lecture  delivered  to  the 
Michigan  College  of  Mines  student  body 
by  James  MacNaughton,  vice-president 
and  general  manager  of  the  Calumet  & 
Hecla  Mining  Co.  and  a  member  of  the 
college  board  of  control,  on  Jan.  22.  It 
was  the  first  of  a  proposed  series  of 
lectures  in  a  course  of  human  relations 
that  is  being  developed  in  the  college. 
He  congratulated  the  students  on 
their  choice  of  a  profession,  saying 
"There  is  no  more  dignified  nor  inde- 
pendent profession;  and  none  that 
adds  so  much  to  the  world's  worth."  He 
developed  the  latter  clause  by  explain- 
ing the  mining  engineer  takes  from 
the  depths  of  the  earth  matter  that  is 
in  itself  valueless  naturally  and  by 
treatment,  manipulation,  fashioning, 
turns  it  into  something  that  has  a  real 
value,  creates  new  wealth,  adds  to  the 
value  of  the  world.  He  could  say  this 
of  no  other  profession,  unless  he  said  it 
of  the  profession  of  farming. 

"Leam  to  know  and  to  get  along 
with  men.  Almost  any  of  them,  wheth- 
er he  is  a  trammer,  miner,  surface  man, 
railroad  man  or  what  not,  can  tell  you 
a  lot  of  things  you  could  never  leam 
from  any  other  source.  And  let  me 
impress  upon  you  the  fact  that  the  one 
who  gets  the  work  out  of  the  man  and 
still  retains  his  loyalty  is  the  success- 
ful engineer.  If  two  men  offered  them- 
selves for  a  place  as  boss  and  one  was 
known  as  one  who  could  get  along 
with  men,  the  other  known  as  a 
wizard  at  mathematical  calculation, 
there  would  not  be  much  hesitancy  on 
my  part  about  the  choice. 

"The  man  who  is  to  handle  men  must 
get  into  sympathy  with  men,  must 
share  their  joys  and  their  sorrows, 
must  realize  that  they  are  human  ^\^th 
the  same  longings  and  desires  and 
problems  as  himself." 

Mr.  MacNaughton  concluded  his  re- 
marks with  this  statement: 

"You  can  only  get  the  supreme  joy 
and  satisfaction  out  of  life  by  know- 
ing and  understanding  your  fellow  man 
and  treating  him  as  he  should  be 
treated." 
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The  mining  News 

Leading  Events 


British  America  Nickel  Corpora- 
tion Blows  in  Smelter 
Newest    Company    to    Enter    Sudbury 
District  of  Ontario  Makes  Suc- 
cessful Start 
The  new  nickel-copper  smelter  of  the 
British   American    Nickel    Corporation, 
Ltd.,    at    Nickelton,    Ont,    in   the    Sud- 
bury district,  was  blown  in  on  Jan.  17, 
while  the   outside  temperature  was  35 
degrees  below  zero.     Everji:hing  went 
smoothly    with    the    exception    of    the 
weighing    device    on    the    charge    cars 
which  proved  to  be  defective   so  that 
the  operators  had  to  guess  at  the  pro- 
portions  of   coke,   ore   and   flux  fed   to 


Landslides  Common  at  Juneau, 
Alaska 

The  landslide  that  occurred  at 
Juneau,  Alaska,  early  in  January  was 
of  small  proportions.  Although  three 
people  wore  killed  and  about  eleven  in- 
jured when  the  debris  stmck  certain 
buildings  in  the  town  itself,  no  injury 
whatever  was  done  to  the  company's 
equipment.  The  mountain  slopes  above 
the  town  are  exceedingly  steep,  the 
ground  already  resting  at  the  angle  of 
repose.  Care  is  customarily  taken  lest 
side  hill  cuts  for  construction  purposes 
be  the  cause  of  slides.  In  the  accom- 
panying illustration  the  mountain  form- 


Postpone  Hearing  of  Arisjuments 
in  Utah  Apex  Suit 

Hearing  of  arguments  in  the  apex 
suit  between  the  Utah  Apex  and  Utah 
Consolidated  companies  that  was  sup- 
posed to  have  opened  in  Salt  Lake  City 
on  Jan.  26,  was  postponed  on  account 
of  the  illness  of  Judge  Gray,  counsel  for 
the  Utah  Consolidated.  The  date  when 
the  hearing  will  begin  is  uncertain. 

Bureau   of   Mines   for   Improved 
Mining  Methods 

Efficiency  rather  than  safety  will  be 
the  major  subject  of  investigation  by 
the  United  States  Bureau  of  Mines  in 
the  Lake  Superior  district  in  1920,  ac- 


Photo  by  E.  Andrews.  Douglas,  Alaska 
JUNEAU.  ALASKA.  SHOWING  MILL  OF  ALASKA  JUNEAU  GOLD  MINING  CO.  AT  RIGHT.  RECENT  LANDSLIDE.  WHICH  DID  NOT 
INJURE  COMPANY'S  PROPERTY,  OCCURRED  AT  POINT  SEEN  IN  MIDDLE  OF  PHOTOGRAPH  JUST  ABOVE  BUILDINGS  OF  TOWN. 
THREE  LARGE  SCARS  ON  MOUISTTAIN  SIDE  IN  BACKGROUND  WERE  CAUSED  BY  SLIDES  OF  LARGE  PROPORTIONS  IN  RECENT  YEARS 


the  furnace.  By  Jan.  20  the  first  blast 
furnace  to  be  fired  had  attained  a  daily 
capacity  of  660  tons  of  charge,  and  on 
Jan.  21  the  first  of  the  big  13  x  30-ft. 
Pierce-Smith  converters  went  into  com- 
mission. Matte  containing  approxi- 
mately 10  per  cent  of  combined  copper 
and  nickel  is  being  made  and  it  is 
planned  to  smelt  all  the  fine  ore  in  the 
converters  and  blast  furnaces. 

About  one  thousand  tons  of  ore  is 
now  being  mixed  daily  at  the  Murray 
mine  near  the  smelter  site. 


The  option  of  the  Featherstone  inter- 
ests on  a  large  acreage  of  iron-ore  lands 
owned  by  the  State  of  Texas  will  be 
closed,  according  to  a  report  from  Aus- 
tin. 


ing  the  background  is  seen  to  be  scarred 
owng  to  past  occurrences  of  this 
nature. 

California  Creates  Technical 
Employment  Service 

The  California  State  Mining  Bureau 
has  inaugurated  a  technical  employ- 
ment sei'\'ice,  without  charge,  for  tho 
benefit  of  those  who  are  interested  in 
the  mineral  industry  of  California.  A 
system  has  been  installed  whereby  rec- 
ords will  be  kept  of  technical  men  who 
desire  positions  and  of  vacancies  exist- 
ing. According  to  the  State  Mineralo- 
gist, Fletcher  Hamilton,  the  new  bureau 
has  no  intention  of  encroaching  upon 
the  field  of  the  various  private  and 
public  agencies  now  operating. 


cording  to  an  announcement  made  by 
B.  O.  Pickard,  district  engineer.  "In  the 
past  the  woi'k  of  the  Bureau  in  the  dis- 
trict has  largely  been  concerned  with 
teaching  safety  methods,"  said  Mr. 
Pickard.  "Now  we  are  going  to  con- 
duct a  series  of  investigations  looking 
toward  improvement  of  the  efficiency  of 
mining  methods." 

The  first  investigation  is  being  made 
by  Dr.  Cleve  Kindall,  disti-ict  surgeon, 
who  has  been  assigned  the  problem  of 
"Dr>'  or  Change  Houses."  Mr.  Pickard 
has  been  assigned  problems  on  mining 
methods,  the  one  he  will  first  investi- 
gate being  "The  Winning  of  the  Ore  in 
Stopes."  Later  he  \vi\\  investigate 
methods  of  storing  explosives  under- 
ground. 
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Hecla   Answers   Complaint   Filed 

by  Federal  Company 
Defendant  Makes  Specific  Denial  Alleg- 
ing   Plaintiff's    Description    of 
Russell   Lode  to  Be 
Incorrect 
The   Hecla   Mining   Co.,   through   its 
attorney,  John  P.   Gray,   has   filed   an 
answer  to  the  suit  of  the  Federal  Min- 
ing &  Smelting  Co.  in  the  Russell  lode 
apex  case  in  the  United  States  District 
Court  for  northern  Idaho.     The  Hecla 
contends  that  the  U.  S.  District  Court 
for  northern  Idaho  is  without  jurisdic- 
tion   and   that   the    description    of    the 
Russell  lode  mining  claim,  as  given  by 
the  plaintiff,   conflicts   with  areas   pat- 


given,  inasmuch  as  boundaries  are  given 
which  on  the  surface  conflict  with  the 
Consolidated  Extension  lode  claim.  The 
defendant  denies  that  the  plaintiff  is 
now  or  for  more  than  ten  years  or  at 
any  time  for  more  than  three  years,  has 
been  in  possession  of  ore  entitled  to  the 
possession  of  the  Russell  lode  and  de- 
nies that  there  is  a  silver,  lead  or  zinc 
vein  in  the  Russell  lode.  It  denies 
categorically  that  any  vein  apexes  in 
the  Russell  lode  and  that  the  Hecla  has 
secretly  or  otherwise  penetrated  the 
Russell  lode,  "or  into  or  upon  any  vein 
or  orebody  therein." 

It  denies  all  allegation  regarding  the 
removal    of   ore,    the    property    of   the 


vein.  The  answer  sets  forth  that  on 
each  claim  mentioned  a  vein  of  mineral 
bearing  rock  was  discovered  upon  the 
unoccupied  domain  and  located  in  com- 
pliance %vith  the  law. 

The  answer  further  states  that  the 
Consolidated  Extension  claim  was  sur- 
veyed, advertised  and  entered  for  patent 
without  protest  by  the  Russell  Lode 
Mining  Co.,  and  that  the  area  in  conflict 
was  patented  and  is  part  of  the  Consoli- 
dated Extension  mining  claim,  prior  in 
time  and  mining  rights  to  the  Russell 
lode  claim. 

The  answer  prays  that  the  plaintiff 
take  nothing  by  this  action  and  that 
the  defendant's  title  to  its  claims  and 
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Photo  by  E.  Andrews,  Dougrlas.  Alaska 
ANOTHER   VIEW   OF  JUNEAU,   ALASKA,    AND   GASTINEAU    CHANNEL.      ON   LEFT   IS   SILVER   BOW   FAULT.      ALASKA    JUNEAU   MILL 
IN   MIDDLEGROUND   ON   SLOPE  BEYOND   TOWN.      ORE   FROM   MINE   IS    HAULED    FROM    PORT.'VL    OF   TUNNEL    AT    LEFT    OF    FAULT 
AROUND  AND  THROUGH  SHOULDER  OF  MOUNTAIN   AND  THENCE  TO  MILL 


ented  by  the  Consolidated  Extension 
company. 

The  answer  denies  that  the  Court 
has  jurisdiction  because  this  contro- 
versy cannot  be  determined  without  the 
presence  of  the  Marsh  Mines  Consoli- 
dated, and  in  this  connection  defendant 
says  that  the  suit  therefore  does  not 
involve  a  controversy  solely  between 
the  plaintiff  and  the  defendant,  but  be- 
tween the  plaintiff  and  the  Marsh  Mines 
Consolidated  on  the  one  side  and  the  de- 
fendant on  the  other,  and  because  the 
requisite  diversity  of  citizenship  does 
not  exist  to  confer  such  jurisdiction." 
(The  Marsh  is  said  to  be  a  Washington 
corporation.) 

The  answer  denies  that  a  correct  de- 
scription of  the  Russell  lode  has  been 


plaintiff,  exceeding  in  value  $6,000,000 
or  any  other  sum. 

The  defendant  asserts  that  it  is  the 
owTier  of  all  oi'es  beneath  the  surface 
of  its  several  mining  claims  and  denies 
that  its  claim  is  a  cloud  upon  the  plain- 
tiff's title  to  the  Russell  claim  or  to 
any  vein  or  lode  of  the  Russell  lode 
mining  claim. 

The  defendant  admits  that  it  has  no 
title  to  the  Russell  lode,  but  alleges 
that  it  is  the  sole  owner  of  the  Consoli- 
dated Extension,  Iron  Side,  Orphan 
Girl,  Muscatine,  Muscatine  Fraction, 
Croesus,  Burlington,  Mascot,  June,  East 
Hecla,  Croesus  Extension,  Saturday  and 
Rooster  claims,  all  patented,  and  that 
no  ore  now  being  mined  from  the  claims 
is  part  of  the  Russell  lode  or  alleged 


the  veins  and  ores  therein  be  confirmed 
and  quieted  and  that  defendant  recover 
its  costs  in  the  suit. 

Tiavel  to  Alaska  Heavier  Than 
Usual 

For  more  than  twenty  years  the  trend 
of  travel  from  Sept.  15  to  Feb.  15  has 
been  from  Alaska  to  the  outside,  ac- 
cording to  a  recent  issue  of  the  bulletin 
of  the  Ala.ska  Bureau  of  Publicity.  This 
winter  the  order  of  travel  is  reversed, 
Iho  bulletin  states,  and  there  is  a 
heavier  passenger  traflic  from  the  out- 
side to  Alaska  than  there  is  the  other 
way.  Indications  point  to  the  largest 
movement  northward  next  spring  that 
has  been  witnessed  since  the  boom  days 
several  years  ago. 
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Minerals   Separation   Questions 
Butte  &  Superior  Statement 
Files    Bill     of    Exceptions    in     Federal 
Court — Objections     Made    on 
Nine  Points 
Minerals  Separation,  Ltd.,  lias  filed  in 
the   Federal    Court   for   the    district   of 
Montana  a  bill  of  exceptions  to  a  state- 
ment in  the  accounting  filed  in  Decem- 
ber last  by  the  Butte  &  Superior  Min- 
ing Co.,  of  Butte.     The  latter  company, 
in  this  statement,  set  forth  its  version 
of  the  amount  it  should  be  required  to 
pay  the   Minerals   Separation   company 
for  infringing  on  its  flotation  patents. 
This  sum  was  placed  by  Butte   &   Su- 
perior at  .$451,000  at  the  very  outside. 
It  will  be  recalled  that  this,  the  defend- 
ant company,  also  contended  that  "the 
apparent  advantage  to  the  defendant  of 
its   infringing   acts   was   the   difference 
in  cost  of  operation."    It  was  contended 
by  the  defendant  that  the  cost  of  grind- 
ing was  greater  in  the  "free   process" 
than  in  the  infringing  process  but  that 
the  cost  of  heating  in  the  free  process 
was  less  than  in  the  infringing  process. 
The  objections  made  by  Minerals  Sep- 
aration to  this  statement  are  as  follows: 
"Plaintifl^    excepts    to    the    document 
filed  by  the  defendant  on  Dec.  1,  1919, 
entitled   'Defendant's   Account'   for  the 
following  reasons: 

"1.  That  it  is  not  an  account  in  debit 
and  credit  foi-m  of  all  gains,  profits  and 
advantages  which  defendant  has  de- 
rived, received  or  made  by  reason  of 
the  infringements  found  in  the  Decree 
after  Mandate. 

"2.  That  it  is  not  an  account  cov- 
ering the  period  of  the  infringements 
found  by  the  Decree  after  Mandate 
from  the  commencement  thereof  down 
to  the  verification  and  filing  of  the  said 
document. 

"3.  That  it  sets  forth  an  alleged 
standard  or  basis  of  comparison  which 
is  not  a  proper  standard  or  basis  of 
comparison  in  determining  the  gains, 
piofits  and  advantages  attributable  to 
the  invention  of  the  patent  in  suit. 

"4.  That  it  sets  forth  as  an  alleged 
standard  or  basis  of  comparison  that 
which,  as  stated,  is  an  infringement 
of  the  patent  in  suit. 

"•5.  That  it  does  hot  give,  for  each 
month  throughout  the  period  of  in- 
fringement, the  concentrates  obtained 
and  the  value  thereof,  the  cost  of  op- 
eration, including  the  cost  of  the  ma- 
terials used  in  the  operations,  and  such 
other  data  as  are  necessao'  to  deter- 
mine the  gains,  profits  and  advantages 
which  the  defendant  has  derived,  re- 
ceived or  made  by  reason  of  the  in- 
fringing operations. 

"6.  That  it  does  not  give  data  as  to 
each  separate  operation  in  infringe- 
ment of  the  patent  in  suit,  of  the  quan- 


tities of  oil  present  in  each  such  opera- 
tion and  such  other  data  as  are  neces- 
sary to  determine  the  gains,  profits  and 
advantages  which  the  defendant  has  de- 
rived, received  or  made  by  reason  of 
each   such  operation. 

"7.  That  it  is  not  in  accordance  with 
the  order  of  this  court,  and  the  sum- 
mons thereon  of  this  court  to  the  de- 
fendant to  account. 

"8.  For  the  reason  that  the  affidavit 
and  the  attached  schedules  of  said  docu- 
ment are  not  in  accord. 

"9.  For  the  reason  that  the  affidavit 
forming  part  of  said  document  contains 
statements  other  than  those  necessary 
to  verify  the  figures  set  forth  in  the 
attached  schedules." 

Calumet  &  Hecla's  Production 
in  1919 

The  actual  production  of  refined  cop- 
per by  the  Calumet  &  Hecla  and  subsid- 
iary mining  companies  for  1919  was 
101,913,289  lb.,  compared  with  140,528,- 
613  lb.  for  1918.  The  production  of  re- 
fined copper  in  1919  was  as  follows: 

Ahmeek,  17,223,111;  Allouez.  3,749,- 
984;  Calumet  &  Hecla  52,859,146;  Cen- 
tennial, 1,365,148;  Isle  Royale,  13,307,- 
647;  La  Salle,  340,719;  Osceola  Con., 
10,824,331;  Superior,  563,935;  and 
WTiite  Pine,  1,979,268. 

The  production  for  December  was  as 
follow.-;:  Ahmeek,  1,495,081;  Allouez, 
376,100;  Calumet  &  Hecla,  4,699,336; 
Centennial,  124,311;  Isle  Royale,  970,- 
600;  La  Salle,  14,700;  Osceola  Con., 
895,000;  Superior,  9,500;  and  White 
Pine,  346,939. 

Ahmeek  production  dropped  from  24,- 
851,235  in  1918,  Allouez  was  more  than 
cut  in  two,  dropping  from  7,071,218. 
Calumet  &  Hecla  was  cut  from  67,968,- 
357,  Centennial  from  2,492,857,  La  Salle 
from  1,832,665,  Osceola  from  15,919,647, 
Superior  from  1,676,446,  and  White 
Pine  from  3,273,680.  Isle  Royale  was 
the  only  one  of  the  group  that  ap- 
proached the  record  for  1918  when  its 
production  was  15,442,508. 

In  addition  to  the  reduced  output, 
costs  for  1919  were  higher  at  every 
property  than  ever  before. 

Vancouver  Chamber  of  Mines 

Elects  Officers 
At  the  annual  meeting  of  the  Van- 
couver Chamber  of  Mines  officers  were 
elected  for  1920  as  follows:  Honorary 
president,  William  Sloan,  Minister  of 
Mines  of  British  Columbia;  president. 
Dr.  E.  T.  Hodge;  vice-presidents,  J.  M. 
Lay  and  W.  H.  Hargrave;  treasurer, 
William  Godfrey;  executive,  C.  E.  Cart- 
wright,  S.  J.  Crocker,  F.  J.  Crossland, 
G.  S.  Dawson,  Major  Fleck,  B.  C.  Haw- 
kins, Dalby  Morkill,  Jr.,  H.  P.  Mc- 
Craney,  N.  Thompson,  Prof.  J.  M.  Turn- 
bull,  G.  S.  Pattapiece,  and  Noble  W. 
Pirrie. 


George    Graham    Rice    Guilty    of 

Grand  Larceny 

New    York    Court    Convicts    Notorious 

Swindler  Whose  Real  Name  Is 

Jacob   Simon   Herzog 

George  Graham  Rice  has  been  con- 
victed in  New  York  of  grand  larceny, 
the  verdict  being  reached  by  the  Grand 
Jury  after  long  deliberation  and  a  sen- 
sational trial.  Other  indictments  are 
pending  against  the  promoter. 

Rice,  who  has  been  notorious  as  a 
promoter  and  swindler  and  whose  real 
name  is  Jacob  Simon  Herzog,  was  ad- 
judged guilty  of  grand  larceny  in  the 
first  degree  by  a  trial  jury  in  the  tourt 
of  General  Sessions,  in  New  York  City 
on  Friday,  Jan.  23,  and  was  remanded 
to  the  City  Prison  for  sentence.  There 
ai-e  several  other  indictments  against 
Rice  besides  the  one  upon  which  he  was 
convicted.  The  ma.ximum  penalty  for 
the  offense  is  ten  years  imprisonment. 

Herzog  took  the  name  of  Rice  twenty- 
five  years  ago.  He  is  forty-nine  years 
old  and  has  before  been  convicted  of 
irregularities  in  financial  transactions, 
having  served  sentences  in  Sing  Sing 
Prison  and  Elmira,  in  New  York  State, 
and  in  a  Federal  prison. 

Rice  was  found  guilty  of  misappro- 
priating $721  in  cash  and  a  $100  Liberty 
bond  sent  to  him  by  Rudolph  Hartman, 
an  attorney  of  Mansfield,  Ohio,  with 
directions  to  purchase  ten  shares  of 
American  Car  &  Foundry  Stock.  Rice 
got  the  money  but  Hartman  did  not  get 
the  stock.  Complaint  and  indictment 
followed.  The  financial  operations  of 
the  convicted  man  were  conducted  on  a 
large  scale.  Facts  were  introduced  at 
the  trial  showing  that  his  company  did 
a  business  amounting  to  more  than  $35,- 
000,000  in  1917  and  1918.  The  defend- 
ant testified  that  he  never  gave  his  per- 
sonal attention  to  orders  amounting  to 
less   than  $50,000. 

Harry  Lefkovitz  and  Russell  V.  Stew- 
art, foi-merly  associated  with  Rice  in  his 
promotion  and  stock-selling  operations, 
wei-e  convicted  early  in  December  of 
using  the  mails  to  defraud  in  connection 
with  the  sale  of  bogus  stock  and  were  • 
sentenced  Dec.  23  to  two  years  im- 
prisonment each.  They  appealed  and 
were  released  on  $5,000  bail. 

Rice  testified  when  giving  his   pedi- 
gree that  he  did  not  know  whether  or 
not  he  should  be  recorded  as  married. 
A  divorce  suit  is  pending  against  him. 
B.   C.   Prospectors'   Association 
Formed 

At  a  recent  meeting  of  prospectors 
of  eastern  British  Columbia  a  Pros- 
pectors' Protective  Association  was 
formed,  officers  being  elected  as  follows: 
President,  J.  W.  Mulholland;  vice-presi- 
dent, C.  E.  Crossley;  secretary,  Fred 
A.   Starkey;  treasurer,  Dr.   F.  E.   Mor 
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rison.  Its  objects  are  to  promote  good 
roads  and  trails  to  mining  properties, 
to  agitate  for  an  ore  testing  plant  for 
the  Kootenays,  to  support  the  re-open- 
ing of  dormant  crown  granted  mineral 
claims,  to  recommend  that  surface  ore 
samples  be  made  available  to  the  pros- 
pector for  purposes  of  instruction,  and 
to  appeal  to  the  government  to  make 
public  the  engineer's  reports  on  pros- 
pectors' claims. 

Isle     Royale's     Minins:     Practice 
Pioducing  Good  Results 

Narrow    Mining    of    Vein,    Instead    of 
Picking  After  Breaking,  Responsi- 
'     ble   for  Showing  Made 

BY  HOMER  A.  GUCK 

The  supposition  that  there  has  been 
any  alteration  in  the  general  physical 
condition  of  the  Isle  Royale  mine  in  the 
Michigan  copper  country  is  erroneous. 
The  fact  that  this  mine  today  is  making 
the  most  unusual  showing  both  in  min- 


Isle  Royale  is  not  following  the  mining 
practice  of  the  mines  of  the  Copper 
Range  company,  of  selecting  its  "rock" 
after  it  is  broken  down.  "Picking"  is 
part  of  the  mining  work  at  the  three 
Range  properties,  Baltic,  Trimountain 
and  Champion.  And  it  has  resulted  in 
increasing  the  percentage  of  copper 
from  the  ore  sent  to  the  mill.  There 
is  no  ore  selection  at  the  Isle  Royale, 
excepting  such  as  is  made  before  the 
drills  are  placed.  The  venn  is  better 
mineralized  along  the  foot  wall.  Oc- 
casionally there  is  value  to  be  found  in 
the  hanging  but  it  is  rare.  Practically 
the  only  ore  that  goes  to  surface  re- 
gardless of  values  is  that  which  comes 
out  of  the  drifts.  The'  one  change  in 
mining  practice  that  has  brought  about 
the  betterment  in  thg  percentage  of  cop- 
per extraction  is  found  in  the  narrow 
mining  of  the  vein.  At  the  present  time 
the  width  of  vein  that  is  cut  is  between 


Gianby's  Title  to  Vancouver  Coal 

Lands  Questioned 

Esquimau    &    Nanaimo    Ry    Co.    Sues 

Estate  of  Joseph  Ganner,  Original 

Owner  of  Most  of  Property 

BY  ROBERT  DUNN 

Litigation  now  before  the  courts  of 
British  Columbia  again  brings  up  the 
question  of  the  title  of  the  Granby  Con- 
solidated Mining  &  Smelting  Co.  to  its 
coal  lands  on  Vancouver  Island.  The  ac- 
tion is  that  of  the  Esquimalt  &  Nanai- 
mo Ry.  Co.  vs.  Charles  Wilson  and  An- 
gus C.  McKenzie,  the  latter  being  execu- 
tors under  the  wall  of  the  late  Joseph 
Ganner.  It  was  from  this  estate  that 
the  Granby  company  acquired  much  of 
its  coal  land,  the  title  being  a  provin- 
cial lease  under  the  terms  of  the  Van- 
couver Island  Settlers'  Rights  Act,  1904, 
Amendment  Act,  1917.  The  pl^intifi 
asks  that  the  Crown  Grant  issued  by 
the  Provincial  Government  be  declared 
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ing  costs  and  in  undei'gi'ound  develop- 
ment is  not  due  to  any  betterment  in 
the  copper  contents  of  the  ore.  It  is 
due  to  intelligent  application  of  inten- 
sive mining  economies.  There  is  no  bet- 
ter record  in  the  history  of  resuscitation 
of  apparently  worthless  copper  pi'oper- 
ties  than  is  shown  in  the  Isle  Royale. 

At  the  time  the  Calumet  &  Hecla  in- 
terests took  over  the  Bigelow  group 
there  is  no  question  that  the  IsW  Roy- 
ale was  taken  along  because  it  hap- 
pened to  be  included,  not  because  the 
Calumet  &  Hecla  w-anted  it.  It  was 
not  long  before  the  managwment  be- 
came aware  of  the  latent  possibilities 
of  the  property  and  realized  that  Isle 
Royale  had  to  solve  the  question  of 
quantity  production  and  an  under- 
ground mining  problem  of  avoiding  the 
cutting  down  of  poor  rock.  Both  of 
these  problems  have  been  worked  out. 

Isle  Royale  is  one  of  the  two  success- 
ful properties  that  is  working  its  lode 
close  to  the  eastern  sandstone.  The 
other  is  the  Copper  Range.     But  the 


ten  and  twelve  feet.  Formerly  the  Isle 
Royale  averaged  sixteen  feet  of  vein 
broken  down.  There  has  been  a  general 
scrutiny  of  the  vein  matter  before  drill- 
ing with  the  result  that  much  lean 
matter  is  left  standing  for  pillars.  This 
is  possible  in  the  Isle  Royale  where  the 
copper  tends  to  run  in  bunches.  It  is  a 
general  rule  of  the  Isle  Royale  lode  that 
the  values  ai'e  diminishing  in  propor- 
tion to  the  distance  from  the  foot  wall. 
The  mining  problem  they  have  found  it 
necessary  to  solve  is  one  which  calls  for 
good  judgment  relative  to  the  hanging 
wall  "rock"  previous  to  drilling  for 
blast.  Breaking  down  "rock"  which  car- 
ries three  or  four  pounds  of  copper  is 
not  economical  mining.  And  gradually 
such  mining  has  been  eliminated. 


Nitrate  cargoes  passing  through  the 
Panama  Canal  during  the  week  ended 
Dec.  1.3  were  destined  to  Genoa,  Lisbon 
and  New  York.  The  three  cargoes 
originated  at  Iquique,  Antofagasta,  and 
Valparaiso    respectively. 


null  and  void,  insofar  as  it  purports 
to  grant  coal,  etc.  An  injunction  also 
is  sought  restraining  the  defendants 
from  working  or  mining  for  coal,  etc., 
and  from  registering  or  applying  to 
register  any  title  to  the  surface. 

The  importance  of  this  may  be  more 
properly  gaged  when  it  is  explained 
that  the  Granby  Consolidated  Mining 
&  Smelting  Co.  has  opened  up  these 
coal  lands  and  has  established  collieries 
at  Cassidy's,  with  accommodation  for 
officials  and  men  of  the  most  modern 
character,  at  a  cost  of  approximately 
$2,000,000.  These  mines  are  now  pro- 
ducing about  700  tons  of  coal  a  day. 
The  company  also  has  installed  at  An- 
yox  by-product  coking  ovens,  involving 
a  large  expenditure,  for  converting 
their  Vancouver  Island  coal  into  fuel 
for  the  copper  smelter  of  Anyox. 


A  cargo  of  sulphur  from  Sabine, 
Tex.,  passed  through  the  Panama  Canal 
during  the  week  ended  Dec.  13  en  route 
to  Melbourne,  Australia. 
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News  From  Washington 


By  PAUL    WOOTON 
Special  Correspondent 


Chestatee     Case    Continues    to     Occupy     Attention    of 

Committee    on    Mines    and    Mining 

Claimants  Endeavor  to  Convince  Members  That  Money  Spent  for 

Railroad  Should  Be  Considered  in  Making  Award — 

Chrome  Men  to  Be  Heard  Next 


Following  the  testimony  of  the  mem- 
bers of  the  War  Minerals  Relief  Com- 
mission before  the  House  Committee  on 
Mines  and  Mining,  further  considera- 
tion of  the  case  of  the  Chestatee  Pyrite 
&  Chemical  Corporation  has  been  de- 
ferred until  Februai-j'.  The  Committee 
continues  to  look  upon  the  Chestatee 
case  as  typical  of  the  other  claims  de- 
spite the  evidence  presented  by  the 
Commissioners  that  circumstances  may 
differ  so  in  different  mining  properties 
as  to  preclude  the  following  of  general 
rules  in  the  decision  of  all  cases. 

Every  effort  was  made  by  the  Ches- 
tatee claimants  to  convince  the  Com- 
mittee that  expenditures  made  for  rail- 
road construction  should  have  been  in- 
cluded in  the  award.  The  claimants  in- 
sisted that  the  Commission  made  no  al- 
lowance for  any  mode  of  transportation 
of  the  ore  from  the  mine  to  the  market. 
In  that  connection,  Senator  Shafroth, 
the  Chairman  of  the  Commission,  said, 
"Items  concerning  mining  expenditures 
are  matters  on  which  people  may  differ 
but  it  seems  to  me  that  all  the  evi- 
dence is  that  there  w-as  an  intention  to 
build  the  railroad  and  that  it  is  not  fair 
to  the  Government  to  put  that  liabiliy 
upon  the  public." 

The  claimants  agree  that  expendi- 
tures contemplated  prior  to  Government 
stipulations  cannot  under  the  law  be 
included  in  their  claim.  In  support  of 
his  convictions,  Senator  Shafroth  intro- 
duced the  opinion  of  the  Department 
of  the  Interior  in  which  it  is  stated 
among  other  things  that  under  the 
claimants'  plan  of  developing  the  mine 
the  construction  of  the  railroad  clearly 
was  contemplated  prior  to  the  Govern- 
ment's appeal. 

"While  the  parties  in  interest  testify 
that  they  had  abandoned  in  the  latter 
part  of  April  or  the  first  part  of  May, 
1917,  all  idea  of  constracting  the  rail- 
road and  constructed  it  only  because  of 
the  Government's  stimulation,"  said 
Senator  Shafroth,  "there  is  no  documen- 
tary evidence  to  support  their  testi- 
mony, and  I  think  it  is  established  clear- 
ly that  it  was  the  settled  plan  of  the 
claimants  to  build  the  railroad  long 
prior  to  any  request  by  the  Government. 


In  other  words,  they  merely  did  at  an 
earlier  date  and  as  their  sole  enterprise, 
that  which  had  been  their  plan  to  do 
from  the  beginning.  I  would  recom- 
mend, therefore,  that  the  railroad  item 
be  disallowed." 

Pending  the  completion  of  further 
data  in  the  Chestatee  case,  the  Commit- 
tee will  consider  the  question  in  con- 
nection with  the  chi'ome  claims.  Repre- 
sentative Sinnot  of  Oregon  appeared  be- 
fore the  Committee  to  present  his  views 
on  the  legal  applications  of  the  existing 
law.  Representative  Raker  of  Califor- 
nia advocated  liberalizing  the  law  as 
well  as  a  more  liberal  interpretation 
of  the  law  as  it  stands. 

With  regard  to  the  possibilities  of 
the  Chestatee  property,  an  extract  of  a 
report  by  C.  E.  Juhlin,  engineer  of  the 
U.  S.  Bureau  of  Mines,  was  introduced 
into  the  Committee's  record,  showing 
that  there  was  100,000  tons  of  positive 
ore  in  the  property,  700,000  tons  of 
probable  ore,  500,000  tons  of  possible 
ore,  and  he  pointed  out  that  exten- 
sions might  show  several  times  the 
amount  of  ore  that  was  in  sight  at  that 
time. 

Mr.  Pratt  brought  out  the  fact  that 
Van  H.  Manning,  the  Director  of  the 
U.  S.  Bureau  of  Mines,  had  advised 
him  that  the  Chestatee  situation  was 
largely  responsible  for  the  War  Min- 
erals Act.  In  explaining  to  the  Com- 
mittee the  reasons  for  the  decrease  in 
the  price  of  pyrites,  Mr.  Pratt  made 
the  following  statement: 

"Not  only  have  imports  from  Spain 
been  brought  in,  since  the  war,  at 
prices  somewhat  near  the  pre-war 
prices,  but  Mr.  Ledoux,  who  assisted 
the  Government  in  getting  us  to  stimu- 
late pyrites  production,  actually  has 
brought  in  or  contracted  to  bring  in 
since  the  war  over  sixty  cargoes  of 
Spanish  pyrites." 

When  asked  if  legislation  could  be 
enacted  to  protect  the  domestic  pro- 
ducers of  pyrites  from  the  cheaper  im- 
ports from  Spain,  Mr.  Pratt  called  at- 
tention to  the  fact  that  the  Tariff  Com- 
mission has  advised  the  Ways  and 
Means  Committee  that  the  domestic 
pyrites  situa,tion  hardly  can  be  helped 


by  tariff  legislation  because  a  large 
amount  of  sulphur  produced  in  the 
country  is  the  real  competitor  of  the 
domestic  pyrites  industry.  Mr.  Pratt 
e-vpressed  his  opinion  that  the  position 
of  the  Tariff  Commission  is  well  taken. 
He  stated  that  it  has  been  shown  con- 
clusively that  sulphur  can  be  produced 
for  $6  or  less  per  ton.  He  stated  that 
he  personally  has  seen  offers  within  the 
last  two  months  made  by  the  producers 
of  sulphur  to  sell  their  product  at  SIO 
per  ton  to  the  trade.  In  addition  he 
said  that  he  had  heard  of  offers  of  $8 
per  ton. 

That  the  Government's  liability  in 
the  Chestatee  case  is  as  good  as  proven 
was  accepted  by  the  Committee  and  it 
was  stated  that  the  question  involved 
is  entirely  the  measure  of  damages 
suffered  by  the  Chestatee  company  and 
not  a  question  of  liability.  Mr.  Pratt 
told  the  Committee  that  the  award  of 
the  Commission  is  based  in  part  upon 
the  report  of  the  engineers  which  he 
regards  as  erroneous  in  many  particu- 
lars.    In  this  connection  he  said: 

"The  superficiality  of  the  so-called 
expert  reports  on  this  situation  is  what 
has  counted  against  us  largely  in  that 
the  Commission  got  an  erroneous  \'iew 
of  the  situation  and  by  their  report  to 
Secretary  Lane  transmitted  that  er- 
roneous view  to  him.  Secretary  Lane 
in  abiding  by  the  Commission's  plan, 
continued  and  magnified  the  error 
against  us." 

Continuing,  Mr.  Pratt  said: 
"The  report  stated  clearly  that  the 
stimulation  due  to  the  Government,  in 
considering  the  railroad,  was  56.6  per 
cent  of  the  completed  enterprise,  yet 
when  they  come  to  apply  the  percent- 
age they  arbitrarily  followed  Mr. 
Holmes'  theory  of  deduction  and  super- 
ficial ideas  and  brought  the  valuation 
down  to  $.375,000  and  gave  us  56.6  per 
cent  of  that  $.375,000,  making  a  clean 
mathematical  error  against  us  of  more 
than  $1.30,000.  We  have  never  been 
given  an  opportunity  to  correct  this." 
At  another  point  in  his  testimony, 
Mr.  Pratt  stated: 

"On  the  finding  of  the  Commission 
now  we  both  are  absolutely  bankrupt. 
There  can  be  absolutely  no  remedy  for 
it.  I  claim  it  is  not  due  to  our  action, 
or  bad  business  methods." 

Mr.  Pratt  pointed  out  that  the  lia- 
bility of  the  company  should  be  $204,- 
000,  but  that  the  loss  above  that  amount 
is   absolutely   and   entirely   due   to   the 
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increased  production  which  was  brought 
about  on  Government  insistence. 

Edgar  Watkins,  formerly  counsel  for 
the  Chestatee  Pyrites  &  Chemical  Cor- 
poration, appeared  before  the  Com- 
mittee as  a  ^\■itness.  Among  othei- 
things  he  stated  that  the  auditor  for 
the  Commission  either  was  incapable  or 
unwilling  to  understand  just  how  the 
claim  was  made  out.  He  went  in  great 
detail  to  show  that  the  work  of  the 
auditor  was  incorrect. 

The  plan  of  the  Commission,  Mr. 
Watkins  stated,  appeared  to  him  to  be 
directly  contrary  to  the  statute.  He 
quoted  the  following  from  their  claim: 

"Claimants'  statement  that  the 
smaller  plan  of  development  was  their 
real  plan  would  be  accepted.  As- 
suming this,  it  is  clear  that  there  is  no 
moral  responsibility  upon  the  Govern- 
ment nor  is  there  an  authorized  basis 
for  the  award  of  any  greater  portion 
of  this  claim  and  the  difference  between 
what  would  have  been  the  cost  under 
wai-  time  conditions  of  the  claimants' 
original  plan  as  compared  with  the  final 
actual  construction  and  development. 
To  this  determination  the  attention  of 
the  accountants  and  the  engineers  of 
your  Commission  has  been  intently 
directed." 


Bids  for  Supplying  Fuel  Oil 
Asked  by  Shipping  Board 

The  Shipping  Board  has  called  for 
bids  for  one  year's  supply  of  fuel  oil 
for  its  ships.  Its  minimum  require- 
ments until  Mar.  31,  1921,  will  be  18,- 
900,000  bbl.  Its  maximum  require- 
ments will  be  28,000,000  bbl.  Each  bid- 
der must  obligate  himself  to  furnish 
the  maximum  requirements  in  case 
they  are  needed.  Bids  are  to  be  opened 
Feb.  9.  The  oil  is  to  be  delivered  at 
nineteen  of  the  principal  ports,  with 
the  larger  quantities  going  to  the  North 
Atlantic  ports.  A  special  charter  rate 
will  be  made  by  the  Shipping  Board  for 
the  transportation  of  the  oil  to  required 
destinations. 

Zinc  Tariff  Bill  Delayed  in 
Congress 

The  new  zinc  tariff  schedule  which 
passed  the  Hou.se  of  Representatives 
on  Sept.  2,  and  which  was  published  in 
"The  Journal"  of  Sept.  13,  has  not  yet 
passed  the  Senate.  It  is  now  being 
considered  by  the  sub-committee,  and 
no  report  has  as  yet  been  made  to  the 
full  committee.  It  would  not  be  sur- 
prising if  most  of  the  tariff  bills  now 
before  Congress  would  be  held  in  abey- 
ance until  after  the  Presidential  elec- 
tion in  November. 


Sales  of  Sulphur  and  Metals 

By  Government 

Since  the  signing  of  the  Armistice, 
the  War  Department  has  sold  more 
than  161,000,000  lb.  of  sulphur.  The 
remaining  surplus  amounts  to  1-4,872,- 
000  lb.  It  is  available  for  sale  and  is 
located  at  Jacksonville,  Tenn.,  Little 
Rock,  Ark.,  and  Hopewell,  Va. 

Non  ferrous  metals  costing  the  De- 
partment originally  $35,052,980.07  had 
been  disposed  of,  up  to  the  end  of  1919, 
by  the  Director  of  Sales  for  $21,320,- 
346.77.  Ferrous  metals  originally  cost- 
ing $34,793,438.95  were  sold  for  $8,845,- 
590.40. 

Acid  Plant  for  Sale 

The  War  Department  is  offering  for 
sale  by  negotiation  the  land,  buildings 
and  equipment  of  the  sulphuric  acid 
plant  at  Mount  Union,  Penn.  The 
equipment  includes  four  Glen  Falls  im- 
pro\ed  rotary  burners,  two  Weller  Ma- 
chine Co.  sulphur  elevators,  four  Con- 
norsville  Boston-type  gas  pumps  and  a 
100-ton  50-ft.  Howe  truck  scale.  None 
of  this  equipment  has  been  installed 
and  is  ready  for  immediate  shipment. 
The  land  comprises  twenty  acres  and 
there  are  a  number  of  brick  and  frame 
buildings,  a  railroad  siding,  water  main, 
sewers,  electric  lights  and   roads. 
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ARIZONA 

OI  ERATIONS    AT   JEROME -UNITED    EAST- 
ERN     ADOPTS      POLICY      OF      PAYING 
DIVIDENDS      QUARTERLY— OHIO 
ARIZONA  BUILDING  TRAM 

Jerome — The  United  Verde  Extension 
company  on  its  1,500  level  has  drifted 
into  the  orebody  previously  cut  by  a 
winze  sunk  to  the  1,700.  The  ore  thus 
far  sampled  averages  6  nrr  cent  in 
copper,  much  lower  grade  than  above, 
indicating  that  possibly  the  zone  of  en- 
richment has  been  passed  and  the  per- 
manent unaltered  ores  reached.  Presi- 
dent Douglas  states  that  the  ore  in  the 
winze  "showed  lower  values  on  the  1,500 
and  1,700  levels."  Some  of  the  ore  be- 
tween the  14th  and  15th  levels  accord- 
ing to  David  Morgan  ran  32  per  cent 
copper.  Morgan  believes  that  this  rich 
ore  will  be  found  very  much  deeper 
than  1,500  feet  and  attaches  little  im- 
poitance  to  the  assays  reported. 

Gadsden  in  sinking  a  winze  fiom  the 
1200  level  is  getting  near  the  fault 
aimed  at  estimated  to  be  at  145  ft.  be- 
low the  level  floor.  A  new  level  is  to  be 
started  on  the  fault,  east  and  west,  as 
soon  as  it  is  reached.  Drilling  contrac- 
tors have  had  much  trouble  in  trying  to 
irach  the  same  fault  at  greater  depth 


by  an  inclined  hole  from  the  1,200  level, 
a  distance  of  900  ft.  The  first  hole  has 
caved  badly. 

A  contractor  on  the  Jerome-Superior 
has  been  drifting  15  ft.  a  day  on  the 
700  level  in  what  is  described  as  inter- 
esting ground.  A  cage  is  to  be  installed 
in  the  .«haft. 

The  Shea  company  has  completed  a 
road  to  its  camp  and  is  installing  com- 
pressor equipment  at  the  portal  of  its 
new  tunnel,  which  is  to  be  1,200  ft.  long. 
At  675  feet  ore  has  been  cut  that  is  thus 
far  developed  only  by  a  320-ft.  inclined 
shaft.  The  tunnel  will  drain  consider- 
able water.  Ore  shipments  to  the  Ex- 
tension smelter,  three  miles  away,  are 
to  start  next  month.  It  is  etcpected 
that  shipping  silver-copper  ore  will 
come  from  the  tunnel,  which  has  been 
started  along  a  cross-vein. 

Johnson — Much  excitement  prevails 
in  the  Johnson  district  over  a  .strike  of 
high-grade  copper  ore  made  on  the 
ninth  level  of  the  Arizona  United  Min- 
ing Co.'s  property.  From  all  indica- 
tions this  is  the  largest  body  of  high- 
grade  ore  ever  found  in  this  mine.  The 
company  has  .started  work  on  the  Mam- 
moth  ground  in  the  northeastern   part 


of  the  camp  which  has  produced  some 
good  ore  in  the  past. 

Two  marine  boilers  and  fittings  have 
arrived  for  the  new  power  plant  of  the 
Keystone  Copper  Co.  Machinery  for 
the  concentrator  is  enroute.  Erection 
will  begin  within  ten  days. 

The  sale  of  the  Thunderbolt  Copper 
Mining  Co.'s  machinery  and  other  prop- 
erty has  been  postponed  twenty  days. 

Oat  man — United  Eastern  has  started 
upon  its  policy  of  quarterly  dividends, 
the  first  declared  being  21c.  The  month- 
ly output  of  gold  bullion  is  climbing 
vciry  close  to  $200,000,  after  a  year  in 
which  output  was  kept  down  materially 
by  a  miners'  strike.  Laboj-  conditions 
are  now  good.  The  mine  is  said  to  be 
in  excellent  shape,  with  enough  pay  ore 
in  sight  to  run  the  mill  for  three  years, 
this  aside  from  an  estimated  two  years' 
supply  in  the  acquired  Big  Jim  prop- 
erty. The  strike  stopped  operations  on 
the  new  1,300  level,  which  lately  was 
unwatered  and  through  which  there 
will  be  further  exploration.  If  the  re- 
sults prove  encouraging,  the  shaft  is 
to  be  sunk  to  1,600  ft.  The  ore  re- 
serves are  reported  to  average  $24  a 
ton. 
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The  Tom  Reed  company  has  cut  the 
Bald  Eagle  ledge  on  the  600  level  un- 
der a  point  where  notably  rich  ore  has 
been  found.  The  ore  is  said  to  be  of 
good   milling  grade. 

The  United  American  has  been  drift- 
ing, with  good  results,  on  what  is  be- . 
lieved  to  be  an  extension  of  the  Aztec 
vein  of  the  Tom  Reed. 

The  Highland  Chief  is  drifting  along 
a  quartz  ledge  cut  by  its  lower  tunncJ. 

After  two  years  of  idleness,  work 
has  been  resumed  on  the  Amalgamated, 
with  the  shaft  nearing  400  ft.,  where 
there  vAU  be  crosscutting  in  the  hope  of 
cutting  a  continuation  of  the  Gold 
Roads  ledge. 

The  Arizona  Mossback  has  postponed 
its  annual  meeting  to  Mar.  15,  to  insure 


the  dumps  contain  several  thousand  tons 
of  milling  ore,  averaging  $10  value.  On 
the'  330  level,  the  deepest,  the  ore  is  a 
lead-copper  sulphide,  with  some  zinc 
blende. 

The  Sherwood  property,  in  the  Como- 
babi  district,  sixty  miles  southwest  of 
Tucson,  is  crosscutting  at  300  ft.  Upper 
levels  ore  runs  tm  per  cent  copper  and 
10  oz.  silver. 

J.  M.  Pemberton,  of  Tucson,  has  sold 
the  Bondurant  group,  80  miles  south- 
west, to  R.  J.  Monahan  and  associates, 
oil  men  from  the  Homer  and  Burkbur- 
/lett  fields.  In  a  drift  at  90  ft.,  the  vein 
is  .said  to  average  .$60  gold  across  its 
3-ft.  width. 

The  Ohio-Arizona  Copper  Co.  is 
building   a   tram   from   its   property   in 
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the  presence  of  eastern  stockholders. 
Chai'les  W.  Maier  has  been  succeeded  as 
president  by  Jess  W.  Spiedel  of  Wheel- 
ing, W.  Va.,  who  will  move  to  Los  An- 
geles to  be  nearer  the  property.  Work 
is  progressing  on  the  700  level.  In 
March  a  plan  is  to  be  decided  upon  for 
a  300-ton  mill,  for  which,  it  is  claimed, 
800,000  tons  of  $10  ore  is  available. 

Tucson — A  very  favorable  report  has 
been  received  from  a  flotation-concen- 
tration test  in  Denver  of  ore  from  the 
Daily-Arizona  Con.  Copper  Co.  property 
in  the  Catalinas.  There  was  a  recovery 
of  93  per  cent  of  the  copper,  fi-om  ore 
that  ran  from  3  to  6  per  cent  copper, 
besides  gold,  silver  and  zinc.  About 
70,000  tons  of  ore  carrying  3  per  cent 
copper  and  $2  in  gold  and  silver  is  al- 
ready developed.  It  is  probable  that  a 
mill  will  be  erected  soon,  following  the 
construction  of  a  road  now  being  built 
from  Oracle  to  the  mine. 

The  Paymaster  Silver-Lead  pi-opeity, 
in  the  San  Xavier  district,  has  cut  in 
under  the  old  workings,  tapping  much 
water  and  incidentally  developing  cop- 
per ore  of  good  grade.  The '  property 
has  shipped  for  the  last  two  vears  and 


the  Silver  Bell  mountains  to  a  road  be- 
low, to  facilitate  ore  shipments. 

,  Hayden — The  Gila  Development  Co. 
is  operating  a  30-ton  Lane  mill  on  its 
properly  in  Cane  Springs  wash,  near 
Troy,  northwest  of  this  point.  About 
20,000  tons  of  free-milling  gold  ore  is 
available  for  treatment,  taken  from  an 
8-ft.  vein,  developed  to  200  ft.  of  depth. 
There  is  modern  surface  equipment  for 
hoisting  and  for  machine  drilling.  A 
new-  highway,  now  under  construction 
between  Troy  and  Kelvin,  will  facili- 
tate operations.  J.  C.  Devine  is  man- 
aging director.  Ralph  W.  Bartlett  and 
Charles  M.  Barney,  both  of  Boston,  re- 
spectively, are  president  and  secretary. 

Copper  ore  sampling  from  15  to  20 
per  cent  is  being  shipped  from  the 
Sombrero  Butte  property  of  the  Magma 
Chief  company,  near  Mammoth.  A  sta- 
tion is  being  cut  at  the  320-ft.  point, 
for  lateial  development  of  an  orebody 
struck  at  220  feet.  The  main  vein  is  of 
sulphide  ore  12  ft.  wide. 

Yuma — H.  S.  Halloway,  of  New  York, 
has  bought  the  Mandevil  property  in 
Silver  district,  30  miles  north  of  Yuma. 
The  property  was  owned  locally. 


CALIFORNIA 

CARSON   HILL  GOLD  PLANS   ADDITION  TO 

MILL— PLYMOUTH    CONSOLIDATED 

CUTS  ORE  SHOOT  ON  2,760  LEVEL 

Angels — The  Waterman  mine  has 
contracted  with  the  Angels  Iron  Works 
for  the  installation  of  a  500-cu.  ft.  com- 
pressor and  a  hoist  for  sinking.  The 
latter  has  a  capacity  of  1,000  ft.,  and 
will  be  air  driven. 

The  Triple  Lode  Milling  Co.  has  sunk 
its  shaft  55  ft.  on  the  middle  vein.  A 
hoist  and  a  compressor  as  well  as  an  en- 
gine room  and  blacksmith  shop  have 
been  added  to  the  surface  plant  and  a 
head  frame  has  been  erected. 

Carson  Hill— The  Carson  Hill  Gold 
Mining  Co.  has  plans  under  way  for 
adding  ten  stamps  to  its  present  20- 
stanip  mill.  The  output  milled  in  De- 
cember was  8,000  tons,  the  ore  being 
principally  from  the  main  shoot  of  the 
Morgan  mine,  though  some  came  from 
several  levels  of  the  Calaveras  mine. 
The  Morgan  mine  produced  $1,040,000  in 
gold  during  1919. 

Downieville — The  bond  on  the  Mt. 
Alta  gravel  mine  has  been  transferred 
by  C.  N.  Chatfield  to  A.  T.  Hathaway, 
manager  of  the  American  Flag  prop- 
erty. Mr.  Chatfield  will  continue  as 
manager  of  the  Mt.  Alta,  wath  a  force 
engaged  in  exploring  the  channel. 

Grass  Valley — It  is  planned  to  start 
milling  soon  at  the  Alcalde  mine,  for- 
merly known  as  the  Kenosha.  Drifting 
on  the  ledge  has  been  in  progress  for 
the  last  six  months  and  it  is  reported 
that  a  considerable  body  of  ore  has 
been  blocked  out. 

Mojave — A  mining  transfer  of  con- 
siderable importance,  recorded  at 
Bakersfield,  w-as  that  of  John  L.  Han- 
nam  et  al,  to  John  Lawrence  Han- 
nam,  et  al,  for  the  Mug,  Old  Crow, 
Widdiss,  Full  Moon,  Saddle  Back  No.  11, 
B.  W.  H.  No.  E,  Colemanite  and  other 
parcels  in  Township  11,  Range  8,  direct' 
ly  east  of  Mojave,  for  $60,000.  Hannam 
has  deeded  in  turn  all  this  property  to 
U.  S.  Borax  Co. 

Plymouth — The  Plymouth  Consoli- 
dated Gold  Mines,  Ltd.,  has  cut  the  ore 
shoot  on  the  2,750  level.  The  orebody 
has  widened  to  6  ft.  of  high-grade 
quartz  in  the  first  25  ft.  driven.  The 
main  shaft  will  be  deepened  to  the  3,100 
level  before  sinking  stops. 

Shawmut — At  the  Eagle-Shawmut 
mine  eighty  stamps  are  dropping  on 
good  ore.  A  crew  of  150  men  is  em- 
ployed. 

IDAHO 

NATIONAL  COPPER  TO  RESUME  DEVELOP- 
MENT—IDAHO MONTANA  ELECTS 
OFFICERS 

Wallace — At  a  meeting  of  directors 
and  stockholders  of  the  National  Cop- 
per Mining  Co.  on  Jan.  20,  it  was  de- 
cided to   resume   development  work  at 
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'once.  August  Paulsen,  president,  occu- 
pied the  chair.  The  crosscut  on  the  1,000 
level  will  be  continued  for  about  300  ft. 
at  which  point  ore  is  expected.  Here 
drifting  on  the  vein  will  begin.  Another 
crosscut  will  be  started  to  explore  vir- 
gin ground.  The  National  company 
stopped  work  last  August  after  carry- 
ing exploration  work  as  deep  as  the 
1,600  level.  Stopes  were  operated  on 
the  1,500  level.  When  work  was  stopped 
the  company  had  $51,000  in  the  treas- 
ury, which  fact  caused  a  strong  protest 
from  certain  stockholders  who  thought 
that  a  thorough  search  should  continue 
so  long  as  there  were  funds.  Butte  en- 
gineers acting  in  a  consulting  capacity 
have  advised  the  expenditure  of  addi- 
tional funds  in  development  work.  Work 
will  be  started  as  soon  as  a  crew  can 
be  assembled. 

John  A.  Sangren,  of  Spokane,  was 
elected  president  of  the  Idaho  Montana 
Mining  Co.  at  the  recent  annual  meet- 
ing of  stockholders.  O.  M.  Nordquist, 
Wallace,  was  elected  vice-president,  and 
Walter  Keister,  of  Murray,  secretary- 
treasurer.  Power  will  be  installed  and 
development  work  started  in  the  spiing. 
Kellogg— Although  the  recent  loss  of 
the  Bunker  Hill  &  Sullivan  company's 
experimental  station  by  fire  cost  the 
company  much  valuable  data  and  labor- 
atory equipment,  the  fire  did  not  in  any 
way  interfere  with  the  operations  of  the 
mine  or  mills.  The  fire  was  confined 
to  the  experimental  plant  which  was  in 
charge  of  August  Woolf,  chemist.  Mr. 
Woolf  has  been  engaged  for  some  time 
on  experiments  of  lead-zinc  separation 
and  electrolytic  treatment  of  ores.  Val- 
uable charts  and  deductions  from  ex- 
periments were  lost  as  well  as  labora- 
tory equipment.  New  quarters  will  be 
fitted  out  and  the  work  carried  on.  The 
U.  S.  Bureau  of  Mines  has  co-operated 
with  the  Bunker  Hill  in  much  of  its 
work  along  these  lines  and  the  value  of 
such  experiments  has  long  been  appre- 
ciated by  the  management. 

Quartzburg — The  Belshazzar  vein  of 
the  Idawa  mine  has  been  cut  by  the  low- 
er tunnel  and  drifting  begun.  The  cross- 
cut will  be  extended  to  the  Continental 
vein.     F.  C.  Brown  is  super!  ntende'nt. 

The  Mt.  Chief  mine  is  reported  to 
have  been  sold  recently.  Extensive  work 
will  be  done  at  the  property  this  sum- 
mer. 

At  the  Gold  Hill  mine  of  the  Gold 
Hill  &  Iowa  Mines  Co.  a  fire  recently 
destroyed  the  new  office  building,  to- 
gether with  a  valuable  collection  of 
mine  maps,  models  and  records.  The 
fire  was  caused  by  a  high-tension  cur- 
rent coming  in  contact  with  telephone 
wires.  The  sub-station  on  the  power 
line  was  also  burned.  This  company 
is  employing  about  125  men  and  crush- 


ing over  150  tons  per  day.  The  new 
cyanide  plant  is  ready  to  start  opera- 
tions and  considerable  improvement  has 
been  made  in  the  old  mill.  The  com- 
pany led  in  gold  production  in  Idaho  in 
1919.     E.  E.  Carter  is  manager. 

A  deep  tunnel  will  be  started  at  the 
Hawley  property  as  soon  as  the  weather 
■will  permit. 

The  Idaho  Development  Co.,  which  is 
controlled  by  the  same  interests  who  op- 
erate the  Gold  Hill,  Banner  and  Edna 
mines  and  the  Boston-Idaho  dredges, 
has  recently  acquired  a  large  group  of 
claims  near  the  Garden  Valley  summit 
and  is  doing  considerable  development 
work  and  prospecting. 

At  the  Banner  mine  a  crew  has  been 
working  all  winter  in  the  long  tunnel 
which  cuts  the  vein  over  a  mile  from 
the  portal.  Very  high-grade  silver  ore 
is  found  in  this  mine  which  is  treated 
by  flotation.  Concentrates  and  sorted 
ore  mil  be  shipped  during  the  warm 
weather  when  the  roads  are  passable. 
MICHIGAN 

FIRST    SHIPMENT    FROM    HANCOCK    CON- 
SOLIDATED   EXPECTED   SOON.    ORE 
COMING  FROM  DEVELOP- 
MENT   WORK 

Hancock  Consolidated  is  getting 
ready  to  make  its  first  shipment  to  the 
mills,  following  the  resumption  of  op- 
erations 90  days  ago.  This  shipment 
will  consist  of  the  ore  which  has  been 
taken  out  in  following  the  development 
program  which  has  been  under  way 
since  the  re-opening.  It  is  not  an  effort 
at  production.  The  ore  of  the  Pewabic 
lode,  which  appears  to  carry  copper 
in  commercial  quantity  has  been  sent 
to  the  surface,  crushed  and  stored  in  the 
shaft  rockhouse.  When  the  quantity 
reaches  the  capacity  of  the  rockhouse, 
2,000  tons,  it  will  be  sent  to  one  of  the 
Calumet  &  Hecla  subsidiary  mills  for 
treatment.  The  Point  Mills  plant,  in 
which  the  Hancock  company  has  an  in- 
terest, is  not  operating  now  and  will 
not  be  started  up  simply  to  care  for 
the  Hancock  ore  as  this  will  not  amount 
to  much  for  six  months  at  least. 

The  development  program  continues 
successful  so  far  as  it  has  gone.  The 
working  force  at  the  mine  is  now  75 
men.  Ten  drilling  machines  are  operat- 
ing double  shifts.  On  the  44th  level, 
the  crosscut  is  working  toward  one 
of  the  branch  veins  of  the  Pewabic,  des- 
ignated locally  as  No.  12  vein.  This 
crosscut  ought  to  cut  the  expected  vein 
within  thirty  days  and  then  drifting 
will  begin  as  soon  as  possible. 

On  the  53rd  level,  the  miners  are 
working  in  three  veins,  all  branches  of 
the  Pewabic  and  known  as  Nos.  1,  2 
and  3.  All  are  east  of  the  shaft  and 
within  easy  tramming  distance  of  it, 
in  the  foot  wall  of  the  general  fault 
zone  which  is  in  evidence  in  this  west- 
em  sandstone. 


On  the  49th  level,  two  veins  are  be- 
ing opened.  No.  2  and  No.  3.  The  Pe- 
wabic and  its  branches  all  have  similar 
general  physical  characteristics.  The 
copper  is  disseminated  across  the  for- 
mation, which  rarely  shows  to  a  greater 
width  than  eight  feet  and  sometimes 
narrows  down  to  four  feet.  There  is  no 
pronounced  increase  in  values  toward 
the  foot  wall.  There  is  a  general  ten- 
dency to  masses  some  of  which  run  to 
fairly  good  weight,  all  of  them  carry- 
ing practically  pure  copper. 
MONTANA 

ANACONDA      MAKES      MANGANESE      SHIP- 
MENT  FROM    EMMA    MINE— REOPENS 
FIVE   MORE    MINES—BOSTON    & 
MONTANA    POURING   CON- 
CRETE   FOR    MILL 

Butte — Shipment  of  300  tons  of 
rhodocrosite  (pink  carbonate  of  man- 
manese)  from  the  Emma  mine  of  the 
Butte  Copper  &  Zinc  Co.,  which  the 
Anaconda  company  is  operating,  has 
been  made  to  the  ferromanganese  plant 
of  the  latter  at  Great  Falls,  Mont.  Two 
and  one-half  tons  of  Emma  ore  are  re- 
quired to  produce  one  ton  of  ferro.  The 
Anaconda  is  operating  the  Emma  under 
a  lease  on  a  50-50  profit-sharing  basis. 
The  first-class  manganese  ore  averages 
37  per  cent  manganese  with  about  7 
per  cent  silica.  Within  the  last  ten 
days  a  high-grade  zinc  orebody,  about 
twelve  feet  wide  has  been  opened  on  the 
1000  level  of  the  Emma,  carrying  more 
than  8  oz.  of  silver.  Ore  shipments 
from  the  property  up  to  Jan.  15  had 
totalled  1,800  tons.  In  consequence  of 
the  improvement  in  the  copper  market. 
Anaconda  has  resumed  operations  at 
the  High  Ore,  the  Mountain  View,  the 
Bell  and  Diamond,  the  Silver  Bow  and 
the  Belmont  mines. 

Crosscutting  on  the  2,700  level  of  the 
Colorado  mine  of  the  Davis-Daly  com- 
pany is  progressing  at  the  rate  of  12 
ft.  per  day,  and  within  60  days  it  is 
expected  that  several  of  the  high-grade 
copper  veins  in  evidence  on  the  2,500 
level  will  be  cut.  Already  on  this  level 
one  orebody  6  ft.  wide  has  been  opened, 
the  ore  being  of  commercial  grade.  A 
deposit  of  "drag"  ore  of  high-grade 
quality  has  also  been  found,  together 
with  a  number  of  high-grade  stringers. 
The  old  ore  bins  have  been  demolished 
and  the  pouring  of  concrete  for  the  new 
bins  is  under  way.  Construction  of  an 
enlarged  framing  plant  also  has  begun. 
Gasoline  locomotives  have  arrived  and 
will  supplant  horses  for  surface  ti-ac- 
tion  purposes  including  the  hauling  of 
ore  from  the  mine  bins  to  the  railroad. 

Mining  of  ore  by  Hayden  Stone  inter- 
ests has  begun  on  the  200  level  of  the 
Oti.sco  claim,  situated  just  to  the  south 
of  the  Davis-Daly,  and  the  installation 
of  a  hoisting  plant  is  under  way  on 
the  Mary  Louise  claim,  also  to  the 
south.     It  is  rumored  that  a  crosscut 
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will  be  driven  south  on  the  2,500  level 
of  the  Colorado  of  the  Davis-Daly  and 
a  raise  driven  either  to  the  Otisco  or 
Mary  Louise  shafts. 

The  Granite  Mountain  and  Speculator 
properties  of  the  North  Butte  company 
are  operating  at  capacity,  2,000.  tons  of 
copper  ore  being  hoisted  per  da,y.  The 
grade  of  ore  is  running  higher'  than  for 
some  time,  wth  the  north  veins  carry- 
ing more  silver  on  the  lower  levels 
than  was  the  case  nearer  the  surface. 
January  is  expected  to  prove  one  of  the 
best  months  the  company  has  had  in 
several  years.  Drifting  on  the  3,400 
level  of  the  Edith  May  vein  is  expected 
to  be  in  under  the  3,200  level  within 
forty  days  where  24  ft.  of  6  per  cent 
copper  ore  has  been  opened. 

In  Butte  &  Superior's  Black  Rock 
mine,  the  tonnage  of  ore  indicated  and 
blocked  out  is  so  much  greater  that  it 
would  be  possible  to  increase  the 
amount  hoisted  from  1,700  to  2,500  tons, 
were  the  Black  Rock  concentrator  able 
to  treat  this  amount.  The  grade  is  a 
little  over  6  oz.  silver  and  15  per  cent 
zinc.  Earnings  of  the  company  for  the 
present  quarter  are  at  the  rate  of  $14 
per  share  annually.  Shaft  sinking  has 
started  from  the  2,050  level  with  the 
2,350  level  as  the  objective.  Breaking 
of  a  sprinkler  system  in  the  compressor 
plant  recently  caused  the  loss  of  two 
shifts  in  the  mine. 

A  winze  that  is  being  sunk  from  the 
110  level  of  the  Mapleton  claim  of  the 
Butte  &  Plutus  continues  in  ore,  the 
shoot  showing  a  width  of  7  ft.  with  an 
average  assay  of  24  oz.  of  silver. 

A  body  of  commei'cial  ore  of  un- 
known dimensions  has  been  opened  on 
the  1,200  level  of  the  Main  Range  prop- 
erty. 

The  December  bullion  report  of  the 
Barnes  King  company  shows  an  output 
of  $52,652.11,  an  increase  of  several 
thousand  dollars  over  the  showing  for 
November.  Opening  of  new  orebody  in 
the  North  Moccasin  mine  is  progressing 
satisfactorily.  Bames-King  is  operat- 
ing gold  properties  in  several  districts 
throughout  Montana,  maintaining  head- 
quarters in  Butte. 

Elkhom — Drifting  by  the  Boston  & 
Montana  Development  Co.  on  the  Blue 
Jay  fissure  where  6  ft.  of  high-grade  sil- 
ver-lead copper  ore  was  opened  several 
weeks  ago  is  continuing  in  ore.  It  is 
expected  that  the  Elkhom  and  Park 
veins  will  be  cut  within  ten  days.  Pour- 
ing of  concrete  for  the  500-ton  flotation 
mill  is  under  way. 

Clancy — A  carload  of  silver  ore 
shipped  recently  by  the  Legal  Tender 
mine  netted  about  $4,000.  The  Liver- 
pool is  about  to  ship  to  the  smelter. 

Basin — Construction  of  a  300-ton  con- 
concentrator  is   under  way   by   the  Jib 


Mining  Co.  Good  ore  is  reported  in  the 
old  Hope  and  Katie  mines,  which  have 
been  re-opened. 

Vipond — Plans  are  under  way  by  the 
Argyle  Silver  company  for  a  resump- 
tion of  operations  at  this  old  time 
silver  property. 

Copper  Cliff— Crosscutting  by  the 
Potomac  Copper  Co.  at  the  old  Copper 
Cliff  properties  will  be  nearing  the  ob- 
jective by  the  first  or  middle  of  March, 
it  is  estimated.  The  Leonard  group  of 
claims  will  also  be  opened  about  this 
time. 

NEVADA 

TONOPAH  MINING  CO.'S  MILL  TO  RE-OPEN 

SOON— OPERATING    AT    ROCHESTER, 

GOLDFIELD    AND    ROUND 

MOUNTAIN 

Tonopah — The  500-ton  cyanide  mill 
of  the  Tonopah  Mining  Co.  will  be  re- 
opened early  in  February,  treating  at 
first  150  tons  daily.  It  will  receive  cus- 
tom ores  in  addition  to  the  product  of 
the  company's  mines'  at  Tonopah,  low- 
grade  areas  being  opened  up  to  .supply 
eventually  a  capacity  tonnage.  A  new 
orebody  was  found  lately  in  opening 
virgin  ground  on  the  400  level. 

The  Tonopah  Extension  company  is 
developing  far  to  the  west  and  north 
of  former  workings  and  to  1,850  ft.  in 
depth.  All  mills  in  the  district  are 
working  at  capacity. 

Divide — Shipments  from  the  Tonopah 
Divide  mine  to  the  MacNamara  mill  at 
Tonopah,  six  miles  distant,  have  fallen 
below  30  tons  daily,  owing  to  inade- 
quate settling  capacity.  The  main  shaft 
of  the  Divide  mine  has  passed  the  700- 
ft.  point  and  is  showing  narrow  seams 
of  sulphide  ore,  at  times  yielding  high 
a.ssays  in  gold.  A  seam  of  this  kind 
was  cut  in  opening  the  fifth  level  sta- 
tion. This  is  130  ft.  from  the  silver 
vein.  Interest  now  centers  in  the  north- 
west drift  on  the  fifth  level,  advancing 
to  cut  the  so-called  gold  shoot  that  has 
been  opened  on  the  fourth  level. 

The  Divide  Extension  will  resume 
shipping,  probably  to  the  West  End  mill 
at  Tonopah.  Drifts  on  the  48,  100  and 
200  levels  have  exposed  good  ore  for 
a  distance  of  100  ft.,  the  vein  or  frac- 
ture zone  being  greatly  shattered  by 
fault  action. 

The  Dividend  is  showing  some  ore 
assaying  from  $25  to  $60  in  a  drift  at 
the  75-ft.  level  of  the  new  shaft,  north- 
east of  the  Divide  Extension  orebody. 
William  H.  Hart,  at  one  time  superin- 
tendent of  the  Portland  mine  at  Cripple 
Creek,  has  recently  been  given  charge 
of  the  Dividend  property. 

Belcher  Extension  has  exposed  high- 
grade  ore  in  its  No.  2  shaft,  900  ft.  west 
of  the  main  shaft.  The  new  shaft  fol- 
lowed a  wide  seam  from  the  surface  and 
at  60  ft.  the  ore  was  5  ft.  wide,  con- 
tinuing to  the  100-ft.  point. 


Rochester — Workings  of  the  Roches- 
ter Mines  Co.  have  been  connected  at 
depth  with  those  of  the-  Nenzel  Crown 
Point  and  Charles  Kaeding,  manager, 
who  is  also  chief  engineer  for  the  Dome 
Mines  Co.,  reports  more  ore  in  sight 
than  ever  befoi-e.  The  mill  is  working 
successfully  and  the  water  supply  as- 
sured for  the  future.  The  NTevada 
Packard  continues  to  earn  gooa  profits 
from  its  mill  operation. 

Goldfield— Properties  of  the  Goldfield 
Consolidated  and  part  of  the  territory 
of  the  Florence  Goldfield  are  being 
worked  under  a  long-term  lease  by  the 
Goldfield  Development  Co.  The  Con- 
solidated 100-stamp  mill  is  being  re- 
paired and  will  begin  treating  600  tons 
within  60  days.  If  the  necessary  funds 
can  be  obtained,  the  mill  will  be  en- 
larged to  treat  2,000  tons  daily. 

A  carload  of  high-grade  ore  from  the 
Combination  ground  will  be  shipped 
soon.  This  ore,  a  seam  from  12  to  18  in. 
wide,  was  found  in  the  ground  that  is 
to  be  caved  for  milling. 

The  Yellow  Tiger  company  has  been 
revived,  absorbing  three  other  proper- 
ties, and  work  will  begin  in  the  old  main 
shaft  and  in  the  Red  Lion  claims. 
Leases  on  the  Florence  continue  to  pro- 
duce rich  ore.  Part  of  the  ground  for- 
merly embraced  in  the  Florence  Divide 
lease,  which  has  produced  over  $125,000, 
has  been  given  to  the  Cracker  Jack 
company.  The  latter,  in  its  own  ground, 
has  exposed  good  milling  ore,  which  will 
be  sent  to  the  Development  mill. 

The  Kewanas  has  taken  a  lease  on 
the  eastern  part  of  the  Jumbo  Exten- 
sion, in  which  a  quantity  of  milling  ore 
is  exposed.  The  Grandma  opened  a 
.small  pocket  of  ore  above  the  -shale  at 
the  815  level.  The  Great  Bend  is  de- 
\eloping  on  the  400  level. 

Round  Mountain — Reports  show  the 
mine  to  be  in  better  shape  than  ever 
before.  Leases  have  been  discontinued 
and  company  work  resumed  on  a  broad 
scale.  Better  water  supply  and  deep 
snow  in  the  canyons  insure  a  profitable 
placer  season.  L.  D.  Gordon,  president 
and  engineer  in  charge,  has  operated 
the  adjoining  Fairview  Round  Moun- 
tain mine,  paying  $150,000  in  dividends 
in  thirteen  months.  The  discovery  of 
ore  in  fault  fissures  lying  parallel  with 
the  main  vein  system  led  to  applying 
methods  in  the  Round  Mountain  mine 
that  had  succeeded  in  its  neighbor,  with 
most  gi-atif>ing  results.  The  mill  is  be- 
ing enlarged  to  treat  200  tons  daily. 

Loring — The  Jose-Davis  Mining  Co. 
has  resumed  operations  in  the  northern 
part  of  the  Loring  district  with  ample 
funds,  it  is  claimed,  to  develop  a  good 
showing  on  the  Sheepherder.  The  30- 
ton  Gibson  mill  should  be  in  operation 
within  ten  davs 
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NEW  MEXICO 

NEW    SILVER    STRIKE    IX     COOPERATIVE 

MINE-EIGHTi'-FlVE    MINING    CO. 

RE-KXECTS   DIRECTORS 

Lurdsburp: — There  is  considerable  ex- 
citement in  local  mining  circles  on  ac- 
count of  another  strike  of  high-g-rade 
silver  ore  in  the  150-ft.  drift  of  the  Co- 
operative mine.  The  ore  shows  large 
patches  and  wires  of  metallic  .silver  in 
a  siliceous  gangue.  This  company  will 
begin  development  at  once  of  the  Yan- 
kee Girl  claim,  recently  purchased  from 
Klein  &  Reynolds.  This  ground  has  a 
40-ft.  .shaft  and  shows  three  feet  of  15- 
oz.  ore. 

Three  cars  of  silver-lead  ore  have 
been  .shipped  since  Dec.  1  by  W.  Hughes 
from  the  Ruth  claim  owned  by  Smith 
&  Re>'nolds,  these  averaging  $70,  $80 
and  $35  per  ton,  respectively. 

Messrs.  Gartney  et  al  are  hauling 
another  car  of  gold-silver-copper  ore 
from  the  Miser's  Chest  mine,  this  ore 
coming  from  the  west  end  of  the  Bon- 
noy  vein. 

The  Nelly  Grey,  that  adjoins  the  Bon- 
ney  mine  on  the  north,  is  under  examin- 
ation by  Nevada  parties  who  are  inter- 
ested in  its  showing  of  silver  as  well  as 
of  gold  and  copper.  Considerable  in- 
terest is  being  shown  by  Nevada  opera- 
tors in  the  rich  silver  strikes  made  in 
the  district. 

At  the  annual  meeting  of  the  Eighty- 
five  Mining  Co.,  held  Dec.  19,  the  fol- 
lowing officers  and  directors  were  elect- 
ed: A.  P.  Warner,  president;  James 
Barclay,  vice-president;  C.  H.  Warner, 
secretary-treasurer  and  A.  J.  Inter- 
rieden,  manager. 

The  engineering  plans  of  the  Bonney- 
Consolidated  Copper  Co.  have  been 
changed  somewhat  to  provide  for  a 
larger  scheme  of  development  prior  to 
mill  construction. 

UTAH 

EUREKA    KING    SHAREHOLDERS    PROTEST 
AGAINST     ASSESSMENT   —   SILVER 
SHIELD   CO.   ELECTS  NEW 
DIRECTORS 

Eureka — Ore  recently  opened  by  a 
lessee  in  the  Gemini  and  followed  to 
within  20  ft.  of  the  Eureka  Mines  line 
will  probably  lead  to  a  revival  of  work 
in  the  latter's  property  on  the  900  level 
near  the  Gemini  side  line.  The  Eureka 
Mines  is  now  doing  development  work 
on  the  1,000  and  1,100  levels. 

Shareholders  of  the  Eureka  King  re- 
cently absorbed  by  the  Tintic  Pay- 
master are  protesting  an  assessmenl 
levied  against  their  stock  in  the  latter, 
on  the  ground  that  the  sum  of  $50,000, 
which  they  claim  was  to  be  expended 
in  development  before  any  assessment 
should  be  levied,  had  not  yet  been  spent. 

Shipments  from  the  Tintic  district  for 
the  week  ended  Jan.  17  were  145  cars. 

Salt  Lake  City — At  a  recent  stock- 
holders' meting  of  the  Silver  Shield 
Mining  &  Milling  Co..  of  Bingham  Can- 


yon, Ltah,  held  owing  to  a  change  in 
stock  control,  the  following  directors 
were  elected:  Harry  S.  Joseph,  Allen  T. 
S.  Sanford,  R.  E.  Miller,  N.  G.  Hall,  D. 
L.  Wertheimer,  J.  A.  Barclay,  and 
Henry  Cohn.  Harry  S.  Joseph  is  gen- 
eral manager,  as  before.  A  cash  bal- 
ance of  $4,441  was  shown  as  compared 
with  an  indebtedness  of  $7,162  on  Oct. 
1,  1918. 

Big  Cottonwood — A  crosscut  from  the 
tunnel  of  the  Logger  Mining  Co.,  which 
is  developing  ground  in  Big  Cottonwood 
Canyon  and  following  the  "Logger"  fis- 
sure is  .showing  some  mineralization. 
The  tunnel  has  followed  the  fissure  475 
ft.,  and  the  present  work  is  350  ft.  from 
the  portal. 

BRITISH  COLUMBIA 

LADYSMITH    CORP.    ACQUIRES   CLAIMS   OK 
MT.   SICKER— EMERALD   CONCENTRA- 
TOR   AT    SALMO    COMPLETED 
BY   ROBERT    DUNN 

Vancouver  Island — Fourteen  copper 
claims  situated  on  Mount  Sicker  are  re- 
ported to  have  been  secured  by  the 
Ladysmith  Smelting  Corporation.  Ex- 
ploration work  has  been  under  way  on 
the  property  of  the  old  Tyee  mine  in  the 
same  mineral  zone  for  several  months, 
the  object  being  to  locate  the  vein  which, 
after  its  having  faulted  was  fruitlessly 
sought  by  the  original  operators.  If 
the  presi'nt  development  is  successful 
and  the  claims  recently  taken  up  are 
put  on  a  shipping  basis,  as  is  prom- 
ised, it  is  probable  that  the  Ladysmith 
smelter,  which  has  been  operated  inter- 
mittently and  unsatisfactorily  for  some 
years,  will  be  able  to  re-open  with  an 
assurance  of  an  ample  and  .steady  sup- 
ply of  ore. 

Another  section  of  Vancouver  Island 
which  gives  promise  of  mining  develop- 
ment is  the  Buttle's  Lake  district.  A 
large  body  of  low-grade  copper-gold- 
silver-lead  ore  is  reported  to  have  been 
located  in  this  section  and  engineers 
have  made  examinations  within  the  last 
few  weeks.  From  what  is  said  there 
appears  to  be  no  doubt  that  the  deposit 
is  large,  as  far  as  may  be  judged  from 
surface  indications.  It  was  suggested 
that  the  Temi.skaming  company,  of  To- 
ronto, Ont.,  had  bonded  the  property 
but  this  is  denied  by  Joseph  Errington, 
who  has  represented  that  company  in 
British  Columbia  for  some  time.  This 
mineralized  area,  it  is  interesting  to 
note,  is  within  the  limits  of  what  i.^ 
known  as  Strathcona  Park,  which  was 
closed  to  mining  operations  until  little 
more  than  a  year  ago.  With  the  lifting 
of  the  restriction  there  has  been  much 
prospecting  wthin  its  boundaries. 

Salmo — The  new  concentrator  of  the 
Emerald  Mine,  Iron  Mountain,  neai- 
Salmo,  B.  C,  is  practically  complete.  A 
test  run  of  the  plant  will  be  made  as 
soon  as  water  conditions  permit,  prob- 


ably next  June.  The  history  of  the 
Emerald  Mine  started  in  1906,  it  being 
the  first  in  the  silver  belt  of  the  Sheep 
Creek  Camp.  It  has  .shipped  between 
10,000  and  50,000  tons  of  ore  to  the 
Trail   smelter. 

Slocan — A  number  of  properties  in 
the  Slocan  district  that  have  ore  run- 
ning well  in  silver  are  active  this  win- 
ter. The  Hepublic,  Ottawa,  Meteor,  and 
Neale  are  among  those  that  <rart  oe  men- 
tioned. High-grade  ore  is  being  .shipped 
over  the  snow  to  the  railhead  from  both 
the  Republic  and  the  Ottawa  while  the 
two  latter  properties,  situated  on 
.Springer  Creek,  are  being  developed. 

Trail — During  the  first  week  of  Janu- 
ary the  ore  receipts  at  the  Trail  smel- 
ter of  the  Consolidated  Mining  &  Smelt- 
ing Co.,  of  Canada,  totaled  5,604  tons, 
of  which  451  tons  was  concentrates  and 
the  balance  ore.  There  were  fifteen 
shippers. 

ONTARIO 

Boston  Creek — The  shaft  of  the  Bos- 
ton McCrea  property  is  down  60  ft.  at 
which  point  a  level  is  being  run  and 
ciosscutting  has  begun.  No.  2  vein, 
paralleling  that  on  which  the  shaft  is 
sunk,  has  been  opened  up  on  the  sur- 
face and  is  reported  to  carry  $8  to  the 
ton  over  a  width  of  several  feet. 

The  shaft  of  the  Miller  Independence 
has  reached  a  depth  of  450  ft.  When 
down  to  the  500  level  a  working  sta- 
tion will  be  cut  and  lateral  work 
started. 

Matachewan  —  A  complete  mining 
plant  has  been  purchased  by  the  sjti- 
dicate  operating  the  McAlpine  and  Raw- 
hide properties.  Operations  will  for  the 
present  be  confined  to  the  McAlpine,  the 
shaft  on  which,  now  down  100  ft.,  will 
be  deepened.  Several  good  veins  have 
been  uncovered  on  the  surface. 

At  the  Matachewan.  twenty  diamond 
drills  have  been  put  down  so  far,  the 
greatest  depth  being  525  ft.  Deeper 
di'illing  will  be  done. 

West  Shining  Tree — The  shaft  on  the 
Wasapica  has  been  carried  down  160 
ft.  and  is  being  confined  to  the  200 
level.  The  big  vein  has  been  cut  at  the 
100  level  and  found  to  be  wider  than 
on  the  surface.  There  is  in  addition  a 
wider  body  of  lower-grade  ore. 

Cobalt — The  Crown  Resei-\'e  company 
plans  to  develop  a  large  section  of  the 
old  workings  on  the  quarrying  system. 
There  are  several  lean  faces  of  work- 
ings which  might  develop  high-grade 
ore  and  a  portion  of  the  rock  between 
the  veins  may  be  commercial  milling 
ore. 

QUEBEC 

Beaverhouse  Lake — A  new  cyanide 
and  concentration  plant  will  be  in.stalled 
lA   the   .\rgonaut   property. 
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E.  P.  Mathewson  of  New  York  City, 
consulting  engineer  in  non-ferrous 
metals,  has  gone  West  on  a  professional 
trip. 

J.  G.  Parmelee  resigned  his  position 
with  the  Utah  School  of  Mines  to  be- 
come sales  engineer  for  the  Hardinge 
Conical  Mill  Co. 

Archie  McDonald,  formerly  with  the 
United  Copper  Co.  of  Chewelah,  Wash., 
has  resigned  that  position  to  become 
resident  manager  of  the  Sterling  Min- 
ing &  Milling  Co.,  Flesher,  Mont.  The 
main  offices  of  the  company  are  at 
Pullman. 

Norman  Kurtz,  for  three  years  on  the 
engineering  staff  of  the  Miami,  Ariz., 
Copper  Co.,  left  Miami  on  Jan.  7  for 
Mexico  City  where  he  will  accept  a  po- 
sition with  the  Aguila  Mining  Co. 
(British)  operating  mines  in  the 
Pachuca  district. 

John  E.  Penberthy,  formerly  superin- 
tendent of  the  Shannon  Copper  Co.'s 
mines  at  Gleason,  Ariz.,  is  now  in  Aire 
Libre,  Puebla,  Mexico,  as  manager  of 
the  Teziutlan  Unit  of  the  Mexican  Cor- 
poration, S.  A.,  who  have  taken  over  the 
management  of  the  Teziutlan  Copper 
Co. 

F.  G.  Moses,  hydrometallurgist  at  the 
Salt  Lake  City  station  of  the  U.  S. 
Bureau  of  Mines,  has  resigned  to  ac- 
cept the  position  of  flotation  engineer 
with  the  Barrett  Co.,  New  York  City. 
C.  A.  Wright  of  the  IMoscow,  Utah, 
office  of  the  bureau  takes  his  place  at 
Salt  Lake  City. 

Frederick  J.  Rowlands,  formerly  of 
Butte,  Mont.,  has  been  for  the  past 
year  in  the  mining  machinery  and  sup- 
ply business  in  Vancouver,  B.  C,  where 
he  is  a  member  of  the  Chamber  of 
Mines  as  well  as  a  member  of  the  Can- 
adian Mining  Institute.  His  address  is 
910  Dominion  Building. 

Miss  Doska  Monical,  mineral  ge- 
ographer in  the  section  of  Foreign  Min- 
eral Deposits,  U.  S.  Geological  Survey, 
has  resigned  that  position  and  is  now 
on  the  staff  of  Augustus  Locke,  mining 
geologist,  of  San  Fi-ancisco,  where  she 
has  charge  of  the  inquiry  depai-tment 
for  his  geological  stafl". 

H.  Lipson  Hancock,  general  manager 
of  the  Walleroo  &  Moonta  Mining  & 
Smelting  Co.,  Ltd.,  Wallaroo,  South 
Australia,  is  visiting  the  LTnited  States 
for  a  few  months  to  investigate  mining 
and  smelting  conditions  here.  He  is 
giving  special  attention  to  the  use  of 
pulverized  coal  in  place  of  coke  in  blast 
furnaces. 


Millard  K.  Shaler,  formerly  on  the 
staff  of  the  U.  S.  Geological  Sur\'ey 
and  for  years  in  charge  of  important 
Belgian-American  mining  interests  in 
the  Congo  Free  State  with  headquarters 
in  Belgium,  has  been  in  the  United 
States  for  a  few  months.  He  left 
again  for  Belgium  on  Jan.  20.  Mr. 
Shaler  has  been  prominent  in  Belgian 
Relief  work  in  association  with  Mr. 
Hoover.  It  was  Shaler's  trip  to  Lon- 
don to  secure  food  for  the  starving 
Belgians,  early  in  the  war,  that  led  to 
his  asking  the  assistance  of  Hoover 
whose  interest  became  thus  permanent- 
ly fixed. 

William  A.  Burr,  for  fifteen  years 
mineral  expert  for  the  Department  of 
Fomento  of  Mexico  and  for  ten  years  a 
consulting  engineer  for  many  of  the 
larger  mining  companies  of  that  re- 
public, writes  that  he  is  now  probably 
located  at  San  Luis  Potosi,  S.  L.  P., 
Apartada  132.  At  the  solicitous  hands 
of  Villa  he  has  lost  much  of  the  little 
fortune  he  invested  in  Mexican  enter- 
prises together  with  his  horses,  while 
Orosco's  ambulance  train  deprived  Burr 
of  a  brand-new  Cadillac.  Worst  of  all, 
perhaps,  his  extensive  technical  English 
library  was  destroyed  by  appreciative 
revolutionists  at  Inde,  Durango,  in  1910. 


M'illiam  F.  James,  pioneer  mining 
man  of  Salt  Lake  City,  died  at  Long 
Beach,  Cal.,  on  Dec.  21,  1920.  Mr. 
James  was  born  at  Harper's  Ferry,  W. 
Va.,  Jan.  24,  1845.  In  1864  he  joined 
the  Twentieth  Wisconsin  regiment  and 
served  with  that  organization  in  the 
Civil  War.  He  was  mustered  out  in 
1865. 

He  came  west  shortly  after  leaving 
the  aiTny  and  was  associated  with  min- 
ing interests  in  Montana  and  Nevada 
before  coming  to  Utah  in  1871.  He 
located  and  worked  many  impoi-tant 
claims  in  the  Bingham  ^Canyon  district 
and  left  there  for  the  West  Tintic,  the 
Big  and  Little  Cottonwood  and  other 
sections. 

He  was  for  many  years  president  of 
the  Utah  Ore  Producers'  association; 
was  a  member  of  the  assay  commis- 
sion under  President  Harrison,  and  was 
influential  in  regulating  the  lead  tariff. 
,  Richard  Cockburn  MacLaurin,  presi- 
dent of  Massachusetts  Institute  of  Tech- 
nology, died  of  pneumonia  at  his  home 
in  Boston,  Mass.,  on  Jan.  15,  at  the  age 
of  49.  He  particularly  deserved  the  de- 
votion of  M.  I.  T.  alumni  for  his  sei-vices 
in  developing  and  firmly  establishing 
the  Institute  on  a  broad  new  basis  with 


worthy  buildings  for  its  work.    Dr.  Mac- 
Laurin was  born  in  Lindean,  Scotland, 
June  5,  1870,  spent    his    early  boyhood 
in  New  Zealand,  but  like  many  another 
received  his  preliminary  and  university 
training  in  English  schools.  He  received 
the  degrees  of  bachelor  and  master  of 
arts   in   1897   from   Cambridge,   and   at 
that  time  showed  very  considerable  tal- 
ent in  mathematics.    After  a  post-grad- 
uate   period    of    travel    in    the    United 
States  he  returned  to  England  to  study 
law;  but  in  1898  he  accepted  the  call  to 
a  professorship  of  mathematics  in  the 
University   of  New   Zealand.     For   ten 
years   he    served    that    school    and    the 
cause    of    technical    education    in    New 
Zealand.    In  1907,  however,  he  returned 
to  the  United  States  to  occupy  the  chair 
of   mathematical    physics    at    Columbia 
University  and  afterwards  became  head 
of  the  Department  of  Physics  there,  a 
position  he  retained  until  elected  to  the 
presidency  of  the  Institute  in  1909.     He 
received  many  degrees  of  distinction  in- 
cluding  an   LL.D.    from    Cambridge   in 
1904,  and  was  a  member  of  numerous 
societies.     His  novel  scheme  to  interest 
the  commercial  men  of  the  country  in 
the  Institute  of  Technology,  when  cam- 
paigning to  secure  adequate  funds  for 
the  foundation,   seems   to  contain  wise 
suggestions  of  a  proper  method  for  in- 
suring a  continuation  of  that  essential 
interest  throughout  the  future. 

Robert  H.  Chapman,  an  expert  topo- 
graphical engineer  associated  with  the 
U.  S.  Geological  Survey,  died  of  pneu- 
monia at  Hotel  Wolcott,  New  York  City, 
Jan.  18,  1920.  Mr.  Chapman  was  bom 
in  New  Haven,  Conn.,  July  29,  1868, 
but  received  his  professional  training 
at  the  Corcoran  Scientific  School  of 
what  was  then  called  Columbian  Col- 
lege, Washington,  D.  C.  He  entered 
the  sei-vice  of  the  United  States  Geo- 
logical Sui-vey  in  1890,  then  under  J.  W. 
Powell  and  beginning  to  produce  the 
series  of  topographic  atlas  sheets  for 
which  the  survey  has  since  won  inter- 
national fame.  Mr.  Chapman  was  thus 
one  of  the  older  topographers,  and  also 
one  of  the  most  skillful,  in  the  survey's 
employ.  He  continued  in  the  service 
without  a  break  save  for  the  years  1909 
to  1911,  inclusive,  when  he  was  detailed 
by  the  director  to  go  by  request  to  Ot- 
tawa and  introduce  Federal  topographic 
methods  in  the  Geological  Survey  of 
the  Dominion.  During  those  three 
years  he  was  in  charge  of  the  Canadian 
field  work  on  Vancouver  Island.  Dur- 
ing 1912  he  was  acting  superintendent 
of  the  Glacier  National  Park,  indeed 
from  its  inception  he  was  an  enthusi- 
astic and  active  promoter  of  the  Na- 
tional Parks  movement.  Among  many 
societies  receiving  his  adherence  we 
note   particularly   the   American   Insti- 
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tute  of  Mining  and  Metallurgical  En- 
gineers, Wa.shington  Society  of  Engi- 
neers, American  Geographical  Society, 
American  Association  for  the  Advance- 
ment of  Science,  and  the  American  Al- 
pine Club.  He  was  secretary  of  the 
latter  and  was  attending  one  of  its 
meetings  when  he  became  ill.  During 
our  participation  in  the  war  Mr.  Chap- 
man saw  active  overseas  service  as 
Major  of  Engineers  in  the  Reserve 
Corps  of  the  Army. 


attachment  easily  and  rapidly  applied 
to  any  milling  machine  or  drill  press. 
It  cuts  either  square  holes  \\'ith  filleted 
comers  or  square  holes  with  sharp  cor- 
ners. In  the  latter  case  a  peculiarly 
ground  drill  and  a  special  guide  are 
used.  Blind  square  holes  can  be  ob- 
tained in  one  operation.  The  heads  are 
manufactured  in  various  sizes. 


3Iine  &  Smelter  Supply  Co.,  an- 
nounces that  W.  A.  Leddell  has  bfeen 
appointed  manager  of  its  engineering 
department  with  headquarters  at  Den- 
ver, Col.  Mr.  Leddell  is  a  graduate  of 
the  Stevens  Institute  of  Technology. 

Research  Corporation,  New  York 
City,  announces  the  appointment  of  P. 
E.  Landolt  as  manager  of  its  commer- 
cial department.  Mr.  Landolt  is  long  in 
this  service  and  familiar  with  the  appli- 
cations of  the  Cottrell  electrical  precipi- 
tation processes. 

Charles  Butters  &  Co.,  Ltd.,  London, 
N^w  York  City,  etc.,  announce  that 
they  are  operating  a  complete  engineer- 
ing and  ore-treating  laboratory  under 
the  supervision  of  A.  H.  Jones  at  Salt 
Lake  City.  Mr.  Jones  invented  the 
Jones-Belmont  flotation  machine. 

Walter  A.  Zelnicker  Supply  Co.,  St. 
Louis,  Mo.,  announces  that  Hugh  L. 
Siegel,  formerly  sales  manager  for  Ford 
Roofing  Products  Co.,  is  now  with  them 
a.s  assistant  to  the  president.  The  com- 
pany handles  railway,  power  plant,  con- 
tractors' equipment  and  machinery  of 
all  kinds. 

Otto  Wartenweiler  &  Co.,  Los  An- 
geles, announce  that  S.  K.  Dahl  has 
joined  the  firm,  which  in  future  will  con- 
duct the  business  of  engineers'  design- 
ing and  constructing  mine,  metallurgical 
and  industrial  plants  under  the  name  of 
Dahl  &  Wartenweiler,  at  the  Central 
Building,  Los  Angeles.  Mr.  Dahl  re- 
cently returned  from  four  years  in  the 
Union  of  South  Africa  where,  as  mill 
superintendent,  he  remodeled  and  oper- 
ated the  Messina  Transvaal  Develop- 
ment Co.  concentrating  plant. 

The  Fairbanks  Co.,  Broome  and  La- 
fayette Sts.,  New  York  City,  arc  push- 
ing that  ingenious  and  u.seful  device, 
the  "Radbore  Head,"  which  will  drill 
a  square  hole  in  any  metal  out  of  the 
solid  material  without  previous  prepa- 
ration and  without  subsequent  finishing. 
The  tool  is  based  on  the  well-known 
principle  of  the  Cardan  Circles,  and 
with  its  special   guides  constitutes  an 


TRADE  Catalogs 


Allis  -  Chalmers  Oil  Engines,  Diesel 
Type.  Allis-Chalmers  Manufacturing 
Co.,  Milwaukee,  Wis.  Bulletin  1532-A, 
September,  1919.  8  x  10%  ;  18  pp.,  illus. 
Explains  operation  and  detailed  con- 
struction of  the  Allis-Chalmers  type  of 
oil  engine. 

The  Dorr  Co.,  of  New  York  City,  has 
just  published  an  attractive,  illustrated 
booklet  of  12  pages,  describing  their 
experimental  mill  at  Westport,  Conn. 
The  building  was  an  old  grist  mill  of 
Revolutionary  days,  but  it  has  been 
fitted  up  today  as  a  testing  plant  capa- 
ble of  commercial-scale  tests  along 
many  lines. 

National  Tube  Co.,  Pittsburgh,  Pa.,  in 
its  bulletin  No.  24A,  just  issued,  dis- 
cusses "The  Rise  of  Steel  Pipe,"  illus- 
trating the  discussion  by  numerous 
graphic  diagrams  and  statistical  tables. 
The  results  stated  briefly  are  that  from 
1905  to  1913  the  gain  in  steel  pipe  was 
over  1,200,000  tons,  and  only  140,000 
tons  of  this  was  at  the  expense  of  iron 
pipe.  This  is  an  example  of  expansion 
unparalleled  in  that  time  in  any  other 
line  of  production. 

Portland  Cement  Association  issues  a 
generally  interesting  and  instructive 
pamphlet  of  19  pages  on  "Concrete 
Chimneys."  It  is  pointed  out  that  hun- 
dreds of  reinforced  concrete  chimneys 
or  stacks  are  in  successful  use  through- 
out the  world,  that  they  are  particularly 
efficient,  maintenance  free,  obviate 
chimney  insurance,  as  permanent  and 
resistant  as  rock,  and  usually  of  lower 
first  cost  than  other  types  in  the  case 
of  the  larger  sizes.  The  association 
ofl'ers  aid  to  intending  builders  in  the 
matter  of  design  and  qualified  contrac- 
tors. 

The  tallest  concrete  chimney  in  the 
world  is  stated  to  be  that  of  the  Saga- 
noseki  Copper  Co.'s  smelter  at  Saga- 
noseki,  .lapan.  It  is  570  ft.  high  (15 
ft.  higher  than  the  Wa.shington  Monu- 
ment, D.  C),  has  an  inside  diameter  of 
26  ft.  ii  in.,  and  withstands  the  frequent 
earthquakes  of  the  island.  It  has  been 
in  use  three  years,  was  built  by  the 
Weber  Chimney  Co.,  Chicago,  and  has 
proved  entirely  satisfactory. 


NEW  Patents 


U.  S.  patent  specifications  may  be  obtained  from 
the  Patent  Office,  Washington.  D.  C,  at  6c.  each. 

Aluminum  Chloride — Process  of  Man- 
ufacturing. John  R.  Mardick.  (1,325,- 
203;  Dec.  16,  1919.) 

Briquets — Means  forDrjang  Briquets. 
Burke  Baker,  assignor  to  American  Bri- 
quet Co.     (1,324,758;  Dec.  9,  1919.) 

Castings — Pouring-Head  and  Skim- 
Gate  for  Castings.  William  J.  Alford. 
(1,324,021;  Dec.  9,  1919.) 

Chromium — Process  of  Isolating  Salts 
of  Chromium.  Gerhard  Nicolaas  Vis. 
(1,324,328;  Dec.  9,  1919.) 

Clay— Treatment  of  Clay.  William 
Feldenheimer.  (1,324,958;  Dec.  16, 
1919.) 

Drill — Rotary    Boring    Drill.    Howard 

R.  Hughes.    (1,325,944;  Dec.  23,  1919.) 

Drilled  Wells — Means  for  Cutting  off 

Water  from  Lower  Strata  of.    Nicholas 

S.  Sibert.     (1,326,141;  Dec.  23,  1919.) 

Dumping  Apparatus — (Rotary). 
Erskine  Ramsay.  (1,325,536;  Dec.  23, 
1919.) 

Electric  Furnace — Frederick  T.  Sny- 
der, assignor  to  Industrial  Electric  Fur- 
nace Co.     (1,325,539;  Dec.  23,  1919.) 

Fuel — Apparatus  for  Using  Powdered 
Fuel.  William  H.  Stevens.  (1,324,081; 
Dec.  9,  1919.) 

Fuel — Pulverized-Coal  Feeder.  Wal- 
ter Dongan  Wood,  assignor  to  Fuel  Sav- 
ing Co.     (1,324,366;  Dec.  9,  1919.) 

Galvanizing  Process.  Edward  Lacey 
Watrous,  assignor  to  E.  L.  Watrous 
Galvanizing  Co.  (1,324,220;  Dec.  9, 
1919.) 

Lamp — Miner's  Lamp.  William  Mos- 
so.     (1,324,921;  Dec.  16,  1919.) 

Lead  Arsenate — Method  of  Making. 
Matthew  W.  Butler,  assignor  to  the 
Harshaw,  Fuller  &  Goodwin  Co.  (1,324,- 
300;  Dec.  9,  1919.) 

Leucite  —  Recovering  Potash  From. 
Franz  A.  Rody,  assignor  to  Metallurg- 
ical Co.  of  America.  (1,325,881;  Dec. 
23,  1919.) 

Magnesia — Process  for  the  Manufac- 
ture of.  Eric  Edward  Dutt.  (1,325,- 
932;  Dec.  23,  1919.) 

Mining-Car — Adolph  G.  Bauer.  (1,- 
325,609;  Dec.  23,  1919.) 

Mining  System — Adolph  G.  Bauer. 
(1,325,610;  Dec.  23,  1919.) 

Orebodies — Means  for  Locating  by 
Audio-Frequency  Currents.  Wendell  L. 
Carlson  and  Earl  C.  Hanson.  (1,325,- 
554;  Dec.  23,  1919.) 

Ores — Process  and  Apparatus  for  Ex- 
tracting Ores.  Rosa  Wallner.  (1,326,- 
125;  Dec.  23,  1919.) 

Shales  and  Coals,  Treatment  of.  Da- 
vid E.  Day.     (1,323,681;  Dec.  2,  1919.) 
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The  Market  Report 

Daily  and  Weekly  Metal  and  Mineral  Prices, 

Metal    Market    Conditions,    Average 

Monthly  Prices,  Stock  Quotations 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

Jan. 

Sterling 
Esehange 

Silver 

Jan. 

New  York, 
Cents 

London, 
Pence 

New  York, 

Cents 

London, 
Pence 

22 
23 
24 

36058 
362ix^ 
36214 

131M 
13214 
1321.4 

795  s 
79^ 
8OI4 

26 
27 

28 

360 
3563^ 

35214 

134 
1.34 
135 

84H 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar  silver, 
999  6ne.    London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  925  fine. 


Daily  Prices  of  Metals  in  New  York 


Copper 

Tin 

Lead 

Zinc 

Jan. 

Electrolytic 

Spot 

N.  Y. 

St.L. 

St.L. 

22 

18.75®  19. 00 

62 

8.50@8.60 

8.25@8.35 

9.00@9.05 

23 

18.80@19.00 

61^ 

8.50®8.60 

8.25@8.35 

9.00®  9.05 

24 

18.80(0,18.95 

61M 

8.50®8.60 

8.25(S8.35 

8.95@9.10 

26 

18.85@18.90 

61M 

8.50 

8.25@8.35 

8.95®9.10 

27 

18.85®  18.90 

615'^ 

8.50 

8.25@8.35 

8.95®9.10 

28 

18.8.5^^18.90 

60  7-^ 

8  .50 

8.2.5(5  8.35 

8  9.5®9.10 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales  as 
made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing  values  of 
the  metals  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash,  except  where  St. 
Louia  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra  of 
6.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  discount  of 
0.125c.  per  lb. 

Quotations  for  sine  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100  lb. 
above  St.  Louis.    Tin  is  quoted  on  the  basis  of  American  tin,  99  per  cent  grade. 

London 


Copper 

Tin 

Lead 

Zi 

Standard 

Electro- 
Ijtic 

Jan. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

22 
23 
24 
26 
27 
28 

114M 
115 

11954 
12014 

116M 

1163^ 

119M 
12VA 

12214 

121 

122H 

123 

123 

38734 

38934 
389^ 
38814 

386 
387Ji 

388M 
3885-4 
.38814 

4654 
46J^ 

4634 
463^ 
463^ 

47 
47 

47" 
4734 
477^ 

58 
58M 

58^ 

.59 

.591^ 

59M 
6034 

6054 
603^ 
61 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.    All  prices  are  in  pounds 
sterling  per  ton  of  2.240  lb. 


METAL  MARKETS 
New  York,   Jan.  28,   1920 

The  noteworthy  features  during  the 
week  have  been  the  quiet  market  for 
copper,  the  absorption  of  available  sup- 
plies of  lead,  and  the  falling  off  in  the 
price  of  zinc,  due  partly  to  rather  heavy 
selling  by  certaiA  important  interests. 
Trans-Atlantic  freight  rates  remain  un- 
changed and  easy.  Trans-Pacific  rates 
continued  at  $12  from  Hongkong  and 
Kobe. 

Copper 

During  the  past  week  business  has 
been  light,  and  many  consumers  have 
■Stopped  buying  on  the  assumption  that 
a  tum  will  come  in  the  near  future.  It 
has  not  been  a  sellers'  market,  and 
actual  business  in  large  lots  has  been 
rather  Ught,  about  80  per  cent  of  the 
sales  of  one  large  producer  being  made 
at  19c.  delivered,  equivalent  to  18.85c. 


New  York,  cash  basis.  Some  copper 
changed  hands  at  19%c.  delivered, 
which  price  is  regarded  as  a  premium 
over  the  general  run  of  sales  for  near- 
by delivery.  A  large  part  of  the  cop- 
per sold  during  the  week  went  into  the 
wire  trade.  There  was  a  fairly  good 
foreign  business  through  the  Export 
Association;  yesterday  and  today  there 
was  inquiry  leading  to  future  business, 
and  some  large  producers  reported  sales 
for  as  far  ahead  as  April,  May,  and  June 
delivery  at  prices  ranging  from  1934  c  to 
19Vic.  c.i.f.  Some  offerings  by  specula- 
tive traders  have  been  reported  at  lower 
prices  than  those  we  quote,  but  on  dili- 
gent inquiry  consumers  cannot  obtain 
any  substantial  quantity  of  the  metal 
at  the  prices  named.  Such  speculative 
offerings  have  tended  to  keep  the  out- 
side mai-ket  down  and  apparently  at  an 
artificially  low  level.    Large  consumers 


appear  to  be  pretty  well  supplied,  not 
only  so  far  as  present  requirements  are 
concerned,  but  for  the  future. 

Copper  Sheets — No  change  in  nom- 
inal price  of  29  3^  c.  per  lb.,  set  Jan.  7. 
Wire,  22  %c.  per  lb. 

Tin 

The  tin  market  has  been  quiet,  with 
a  tendency  to  weaken,  due  to  desire  on 
the  part  of  speculators  to  dispose  of 
their  holdings.  During  the  week  99  per 
cent  tin  declined  from  about  62c.  on 
Jan.  22  to  a  little  below  61c.  on  Jan. 
28.  Straits  tin  was  quoted  at  6234  c. 
during  the  latter  half  of  last  week,  and 
down  to  613^2  to  61  %c.  on  Jan.  28.  A 
recent  slight  advance  in  the  London 
market  was  offset  by  fall  in  sterling  ex- 
change. In  London  there  was  a  fair  de- 
mand for  spot  tin,  the  price  of  which 
advanced  over  forward  tin,  which  re- 
mained relatively  quiet.  The  tin-plate 
trade  in  London  has  been  fairly  good. 
In  this  country  tin  has  been  recently 
selling  at  2  to  2%c.  below  the  cost  of 
import,  suggesting  that  pressure  is  be- 
ing brought  to  bear  on  speculators  who 
are  forced  to  dispose  of  their  holdings. 
Arrivals  during  the  week  were  75  tons 
from  China  on  Jan.  22,  375  tons  from 
London  on  Jan.  23,  and  220  tons  from 
Liverpool,  825  tons  from  Singapore,  and 
50  tons  from  Hongkong  on  Jan.  26. 
Total  receipts  for  the  month  up  to  Jan. 
26  were  3,285  tons  at  Atlantic  ports 
and  490  tons  at  Pacific  ports. 

Lead 

The  market  has  been  a  little  more 
active  this  week,  with  a  tendency  to- 
ward a  slightly  higher  level.  Sales  have 
been  relatively  light  during  the  week, 
due  principally  to  short  supplies.  Early 
in  the  week  a  fair  supply  existed 
around  St.  Louis,  and  some  lead  is  re- 
ported to  have  been  offered  at  8.35c. 
without  getting  any  business.  Later  in 
the  week  this  local  supply  is  reported  to 
have  been  disposed  of.  In  general,  the 
market  has  been  quiet,  with  immediate 
requirements  of  large  consumers  pretty 
well  supplied.  There  was  more  inquiry 
toward  the  end  of  the  week,  when  the 
market  became  firmer,  some  large  pro- 
ducers ha^•ing  little  lead  to  offer.  The 
largest  producer  came  into  the  general 
market  and  practically  dominated  it  at 
its  official  price  of  83^c.  N.  Y. 

Zinc 

During  the  week  large  interests  sold 
considerable  zinc  at  9c.  per  lb.  for  near- 
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by  delivery.  This  was  below  what  other 
producers  were  willing  to  sell,  and  prob- 
ably represented  the  closing  out  of 
available  stocks.  Second  quarter  de- 
liveries were  generally  offered  at  9c. 
St.  Louis.  There  has  been  a  falling  off 
in  the  demand  from  abroad  due  chiefly 
to  the  very  unsatisfactory  rates  of  ex- 
change, consequently  the  large  supplies 
were  disposed  of  by  interests  which  an- 
ticipated lower  prices  in  the  near  future. 
There  was  some  demand  from  domestic 
consumers,  particularly  from  galvan- 
izers  desiring  early  delivery.  The  fu- 
ture for  the  market  depends  largely  on 
the  European  situation,  exchange  being 
a  disturbing  factor.  A  fairly  good  busi- 
ness is  reported  done  in  high-grade  zinc 
between  9%  and  9V2C.  St.  Louis. 

Zinc  Sheets— $12  to  $12.50  per  100  lb. 
less  8  per  cent  on  carload  lots.  Slightly 
higher  prices  for  export. 

Silver 

The  London  market  has  been  an  ad- 
vancing one,  owing  partly  to  the  decline 
of  exchange  on  London  from  360  °8  to 
352 ^4  c.  and  partly  to  buying  in  London 
on  China  account.  China  at  present  is 
not  bu>nng  as  freely  but  special  inter- 
ests are  absorbing  all  floating,  silver 
destined  to  eastern  points.  The  Shang- 
hai rates  are  154c.  for  spot  and  152c. 
for  March.  Shipments  from  San  Fran- 
cisco to  the  east  for  December,  1919, 
were  10,100,000  oz. 

Mexican  Dollars  at  New  York — Jan. 
22,  100;  Jan.  23,  100%;  Jan.  24,  lOlVs; 
Jan.  26,  100%;  Jan.  27,  IO2V2;  Jan.  28, 
103%. 

Platinum — Unchanged  at  $155  per  oz. 
Demand  steady. 

Palladium — Unchanged  at  $130  per 
oz. 

Iridium — Quoted  nominally  at  $300. 

Aluminum  —  Producers  are  asking 
33c.  per  lb.  Some  small  lots,  largely  of 
remeltcd  scrap,  sold  down  to  31c. 

Antimony  —  Ordinary  grades  are 
quoted  at  ll%c.,  an  advance  over  week 
with  demand  stronger  W.  C.  C.  11  %@ 
11  %c.  and  genuine  Cooksons  "C"  brand, 
14@16c. 

Bismuth — Demand  steady  at  §2.50 
for  500  lb.  lots. 

Cadmium — Unchanged  at  $1.40@1.50 
per  lb.    Market  quiet. 

Nickel — Ingot,  43c.;  spot,  43c.;  elec- 
trolytic, 45c.     Unchanged. 

Quicksilver — Price  held  at  $93  per 
75  lb.  flask  with  fair  demand.  Receipts 
not  large.  San  Francisco  telegraphs 
$88;  dull. 

Chrome  Ore — Few  offers  and  pre- 
vious quotation  of  75c.  per  unit  for  50 
per  cent  ore  still  reflects  the  market. 

Feldspar— $13.50  to  $18  per  ton,  ac- 
cording to  quality. 

Fluorspar — Lump  ore  containing  85 
per   cent    calcium    fluoride,   2    and   not 


over  5  per  cent  silica,  is  quoted  un- 
changed at  $16  f.o.b.  mines  at  Tonuco, 
N.  M.  Freight  to  Chicago,  $7.50;  to 
New  York,  $15.  Prices  quoted  f.o.b. 
Kentucky  and  Illinois  mines  are  about 
$25  for  washed  gravel  grade.  A  price 
increase  possible. 

Graphite — Ceylon  grades  are  quoted 
unchanged;  lump,  15@16c;  chip,  11  @ 
12c;  dust,  8@9c.  Domestic  flake,  about 
10c.  per  lb.  Crude  Mexican,  $34  per  ton. 

Molybdenum  Ore — 65c.  per  lb.;  molyb- 
denum sulphide,  nominal,  for  90  per 
cent  concentrate.  Market  extremely 
quiet. 

Nitrate — Price  continues  to  rise,  due 
to  shortage  of  shipping  and  increases 
in  selling  price  by  producers,  $3.60@ 
$3.75  per  cwt.  for  cafload  lots. 

Pyrites — Spanish  pyrites  is  quoted 
unchanged  at  15c.  per  unit  for  furnace 
size  ore  free  from  fines,  c.i.f..  New 
York  or  other  Atlantic  ports.  Decrease 
in  exchange  the  past  week  compensated 
for  by  an  increased  freight  rate.  Total 
shipments  from  Huelva,  Spain,  to  the 
United  States  in  1919  were  301,692  long 
tons. 

Sulphur — Prices  average  $18  per  ton 
for  domestic  and  $20  for  export  f.o.b. 
Texas  and  Louisiana  mines.  Practical- 
ly no  change  in  past  two  or  three 
months. 

Tungsten  Ore — Market  very  quiet  but 
some  Chinese  wolframite  sold  at  $5.50 
per  ton;  probably  less  than  100  tons. 
It  is  expected  that  some  action  will  be 
taken  by  the  Tariff  Commission,  which 
meets  today,  to  settle  this  question. 

Manganese  Ore — Buyers  willing  to 
pay  high  prices  but  shipments  from 
Brazil  almost  impossible  to  obtain. 

Ferromanganese — The  domestic  mar- 
ket on  ferromanganese  is  about  sold 
up  on  immediate  stocks;  all  orders  now- 
received  are  for  the  last  half  of  this 
year.  Importation  of  English  ferro- 
manganese has  fallen  off  appreciably 
and  it  is  rather  scarce  at  $140(0)150. 
Domestic  is  holding  fii-m  at  $150  with 
some  sales  recorded  as  high  as  $160. 
The  only  hitch  to  an  otherwise  strong 
market  is  the  shortage  of  cars  for  ship- 
ment. Buyers  would  pay  still  higher 
prices  if  they  would  be  assured  of  de- 
livery on  date.  Spiegeleisen  continues 
active  and  firm. 

Zinc  and  Lead  Ore  Market 

Joplin,  Mo.,  Jan.  24. — Zinc  blende  per 
ton,  high,  $58.75;  basis  60  per  cent  zinc, 
premium  $56;  prime  Westem,  $57.50(ff> 
52.50;  fines  and  slimes,  $52.50@50; 
calamine,  basis  40  per  cent  zinc,  $35@ 
$40.  Average  settling  prices:  blende, 
$56.07;  calamine,  $38;  all  zinc  ores, 
$54.36. 

Lead,  high  $101.25;  basis  80  per  cent 
lead,  $98@100;  average  settling  prices 
all  grades  of  lead,  $97.88  per  ton.  Ship- 


ments the  week:  blende,  12,308;  cala- 
mine, 61;  lead,  1,815  tons.  Value  all 
ores  the  week,  $870,090. 

Though  a  considerable  tonnage  was 
bought  early  in  the  week  on  $57.50 
basis,  the  price  dropped  to  $55  in  mid- 
week and  $52.50  today  was  the  best 
offering  at  the  close.  A  few  sellers  were 
caught  in  the  drop,  ha%-ing  declined  the 
higher  offerings  early  in  the  week.  The 
elevation  in  lead  prices  is  accepted  as 
a  needed  basis  price  to  support  the  low- 
ering price  of  blende.  The  production 
of  calamine  has  declined  to  the  lowest 
point  in  many  years. 

Platteville,  Wis.,  Jan.  24. — No  sales 
of  premium  or  prime  westem  grades 
blende  reported.  Lead  ore,  basis  80  per 
cent  lead,  $100  per  ton.  Shipments  for 
the  week  are  1,385  tons  blende  and  128 
tons  lead  ore.  For  the  year  to  date  the 
totals  are  blende,  6,406;  calamine,  360; 
lead,  665  tons.  During  the  week  2,099 
tons  blende  was  shipped  to  separating 
plants. 

Iron  Trade  Review 
Pittsburgh,  Jan.  27,  1920 

Steel  production  has  increased  fur- 
ther and  is  now  between  85  and  90  per 
cent  of  capacity,  though  probably  not 
much  above  85  per  cent.  There  is  in- 
creased complaint  of  transportation 
which  has  grown  still  worse.  The  move- 
ment of  coal  and  coke  has  increased 
slightly  but  not  in  keeping  with  de- 
mand. Several  blast  furnaces  were  kept 
idle  by  nothing  but  the  lack  of  coke. 
The  railroad  congestion  has  now  become 
a  serious  matter  in  connection  with  the 
movement  of  steel  products  from  mills. 

Pig  Iron — Foundry,  $2  higher  per 
ton  for  forward  delivery  at  $40,  valley 
with  no  definite  market  for  prompt; 
basic  up  $1  to  $37  valley  and  bessemer 
up  $2  to  $39  valley. 

Steel— As  high  as  $55,  Pittsburgh,  is 
bid  for  small  billets  in  thousand  ton 
lots  and  over  against  the  March  21 
price  of  $52.  Some  large  mills  recently 
sold  sheet  bars  to  regular  customers 
at  $50  against  the  March  21  price  of 
$42,  but  now  want  $55.  Rods  remain 
quotable  at  $52@66. 

Coke — Fumacc,  $6;  foundry,  $7,  at 
Connellsvillc  ovens. 

Ferromanganese  —  Domestic  pro- 
ducers continue  to  advance  prices  and 
are  now  asking  $150  delivered  for  76  to 
80  per  cent.  They  seem  to  be  sold  out 
entirely  for  first  half.  Spiegeleisen  is 
$47@48  for  prompt  and  $48@55  for  fu- 
tures, furnace. 

Ferrosilicon — Electrolytic  ferrosilicon 
is  rather  quiet  at  $80  for  50  per  cent 
and  §140  for  75  per  cent  delivered  Pitts- 
burgh, Valleys  and  Cleveland.  Besse- 
mer ferrosilicon  is  $59.50  for  10  per 
cent;  $62.80  for  11  per  cent  and  $66.10 
for  12  per  cent,  f.o.b.  Jackson. 
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THP]  times  require  of  men  chargetd  with  public  responsibility  a  singleness  of  purpose.    The 
curse  of  the  present  is  the  almost  universal  grasping  for  power  in  high  places  and  in  low, 
to  the  exclusion  of  the  discharge  of  obligations.     It  is  always  well  for  men  to  walk  humbly. 

— Governor  Cahnn  Coolidge  of  Massachuselts. 


The  Geologist  as  Engineer 

AN  ENGINEER,  in  the  modern  sense,  is  one  who 
L  applies  the  principles  of  abstract  science  to  prac- 
tice. Researches  into  the  exhaustless  treasure-fund  of 
unexplored  knowledge,  with  no  aim  other  than  the  fur- 
thering of  the  truth,  are  amply  justifiable  and  profit- 
able from  the  most  materialistic  standpoint,  for  there 
are  few  truths  that  do  not  find  some  practical,  money- 
and-time-saving,  production-creating  use  in  the  every- 
day business  of  life. 

As  science  along  many  lines  has  been  more  prominent 
in  the  recent  decades  than  at  any  other  time  in  the 
history  of  mankind,  it  follows  that  the  engineer,  as  an 
important  factor  in  practical  affairs,  is  typical  of  the 
same  period. 

In  an  old  dictionary  (Webster,  1887)  we  find  engi- 
neering divided  into  military  and  civil.  As  a  further 
division,  mechanical  engineering  is  noted,  as  well  as 
steam  engineering,  hydraulic  engineering,  gas  engineer- 
ing, agricultural  engineering,  and  topographical  engi- 
neering. Mining  engineering  is  not  mentioned,  nor  are 
many  other  modern  phases,  which  we  know  as  sani- 
tary engineering,  chemical  engineering,  efficiency  engi- 
neering, and  even  economic  engineering  and  human 
engineering. 

The  mining  engineer  is  a  product  of  the  nineteenth 
century.  The  earlier  miner  was  a  mechanic  rather  than 
an  engineer;  although  skillful,  his  work  was  based  upon 
experience  rather  than  on  the  application  of  theory. 
To  him  came  as  a  competitor  and  prospective  superior 
the  scientist,  with  his  knowledge  of  the  principles  of 
mechanics,  of  chemistry,  of  physics,  of  mathematics. 
The  newcomer,  doubtless  clumsy  and  not  sure-footed  at 
first,  was  not  highly  regarded  by  the  practical  miner; 
but  the  application  of  his  theory  swiftly  made  him  the 
more  practical  man  of  the  two,  and  mining  and  metal- 
lurgy were  given  ud  more  and  more  exclusively  to  his 
guidance. 

The  geologist  of  the  early  part  of  the  century,  intent 
on  the  great  fundamental  problems  of  the  science,  on 
the  discovery  of  the  principles  of  erosion,  intrusion,  the 
succession  of  strata,  and  the  studies  in  biological  devel- 
opment associated  therewith,  scarce  seemed  to  have  any 
direct  contact  with  practical  affairs.  With  the  further 
progress  in  these  and  other  branches,  however,  each  and 
all  have  been  found  to  have  a  practical  application,  and 
the  development  of  a  type  of  geologist  who  has  special- 
ized as  geological  engineer,  studying  and  applying  the 
principles  of  the  science  to  industry,  has  been  rapid, 
until  today  there  exists  a  numerous  and  important 
profession. 

Most  notable  has  been  the  development  of  the  geologist 
who  specialized  in  mining  problems,  and  further  special- 


ization has  taken  place  into  metalliferous  deposits,  coal, 
oil,  and  non-metalliferous  (as  commonly  so  called),  and 
even  into  quarrying.  Regarded  at  first  by  the  mining 
engineer  (himself  just  newly  arrived)  with  the  same 
collegiate  upper-class  man  contempt  which  the  miner 
had  accorded  to  him,  the  geological  engineer  in  mining 
has  won  all  the  recognition  due  him  and  has  taken  his 
permanent  place  in  the  industry.  Meanwhile,  the  geo- 
logical engineer  is  also  finding  fields  of  usefulness  in 
railroad  and  bridge,  dam,  subway,  and  other  engineering 
work,  in  problems  of  water  supply,  road-building,  land 
classification,  and  even  in  military  science  and  problems 
of  governmental  policy. 

The  geological  engineers  at  present  far  outnumber 
the  geologists,  much  as  the  mechanical  engineers  out- 
number the  students  of  mechanics  and  physics.  The  aflil- 
iations  of  the  geological  engineer  are  naturally  mainly 
with  other  engineers ;  the  geological  engineer  special- 
izing in  mining  has  affiliated  himself  with  the  mining 
engineer,  and  has,  indeed,  become  one  of  the  varieties 
of  mining  engineer  into  which  specialization  has  led: 
and  is  so  recognized.  His  main  field  of  development,  so 
far  as  it  depended  on  organization  or  association,  has 
been  in  the  Institute  of  Mining  Engineers,  the  name  of 
which  organization,  in  deference  to  the  progressive 
specialization,  has  been  recently  changed  to  the  Insti- 
tute of  Mining  and  Metallurgical  Engineers,  and  we 
understand  would  have  been  the  Institute  of  Mining, 
Metallurgical,  and  Geological  Engineers,  except  for  the 
unwieldiness  of  the  name.  At  present  the  presidents 
of  our  two  great  mining  societies — -Winchell  and  Lind- 
gren — are  both  geological  engineers. 

Upon  the  organization  concerned  with  unapplied 
geology,  the  Geological  Society  of  America,  the  geo- 
logical engineering  profession  has  leaned  less  and  less, 
while  keeping  a  watchful  eye  on  it  for  any  advance  in 
the  science.  The  society,  indeed,  has  not  accorded 
adequate  recognition  to  the  geological  engineer,  whom 
it  has  esteemed  but  lightly ;  and  it  is  as  a  result  of  this 
that  the  active  element  of  this  society  has  become  pre- 
dominantly collegiate.  It  is  curious  to  note,  as  a  con- 
comitant of  this,  that  the  teaching  and  dissemination  of 
geology  in  the  schools  and  colleges  has  fallen  away  sadly 
at  the  same  time  that  geology  was  becoming  a  part  of 
the  chosen  study  of  every  mining  engineer. 

The  U.  S.  Geological  Survey  and  the  state  geological 
surveys  have  naturally  developed  into  so  many  corps  of 
geological  engineers,  with  a  resulting  lack  of  any  great 
common  interest  between  these  institutions  and  the 
Geological  Society  of  America,  and  a  stronger  affilia- 
tion between  them  and  the  mining  engineers,  the 
hydraulic  engineers,  and  others. 

In  recognition  of  the  existence  of  the  profession  of 
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geological  engineer,  a  journal  was  established  to  cover 
this  field  about  fifteen  years  ago — the  journal  of 
Economic  Geology.  This  journal  has  a  thousand  sub- 
scribers, and  is  international  in  its  circulation.  No 
separate  organization,  however,  has  been  formed  to 
group  together  the  geological  engineers  or  to  distin- 
guish between  geological  engineers  and  geologists. 
Quite  recently  a  subgroup  of  geological  engineers,  the 
petroleum  geologists,  formed  an  active  organization, 
several  hundred  strong;  and  an  arrangement  has  beer 
made  between  this  organization  and  the  journal  of 
Economic  Geology. 

ApparenHy  the  time  has  come  when  the  profession 
should  be  given  the  benefit  of  the  advancement  which 
comes  with  organization  and  definition.  Moreover,  it  is 
time  that  the  public  and  other  engineering  professions 
should  be  protected  against  the  sailing  under  false  colors 
(as  a  geological  engineer)  by  the  engineer  who  is  not 
a  geologist,  and  the  geologist  who  is  not  an  engineer 
(in  the  true  sense,  as  above  defined) .  Representatives  of 
either  of  these  classes,  by  assuming  a  role  for  which 
they  have  not  been  educated  anc.  trained,  may  seriously 
injure  the  standing  of  a  now  solid  and  scientific  pro- 
fession. 

To  the  mining  industry  this  organization  will  be  a 
great  benefit,  insuring  a  more  active  progress  in  the 
knowledge  and  practical  application  of  mining  geology. 
Standards  of  member.ship  will  doubtless  be  estab- 
lished, so  that  full  members  may  be  assumed  to  be  com- 
petent, so  far  as  training  and  experience  go;  and,  per- 
haps, an  outer  group  of  junior  or  associate  member.-i 
will  receive  the  benefits  of  association,  and  eventually 
pass  into  the  fully  qualified  group.  Thus  those  seeking 
the  services  of  geologists  will  not  blindly  pick  either 
p.  mine  surveyor  or  a  professor  of  paleontology,  eager 
for  the  fee  which  the  geological  engineer  earns.  The 
mine  surveyor  or  the  paleontology  professor  may  be  in- 
valuable for  solving  certain  economic  problems;  but  in 
that  case  he  will  be  called  in  for  consultation  by  the 
geological  engineer  as  a  physician  calls  in  a  bacteri- 
ologist. 

Such  an  organization  would  buttress  the  American 
Institute  of  Mining  and  Metallurgical  Engineers,  as 
members  of  the  new  organization  would  doubtless  in 
nearly  all  cases  be  members  of  the  Institute,  and  it 
would  give  new  life  to  the  Geological  Society  of  America 
by  the  reactions  between  the  two. 


day  the  Engineering  and  Mining  Journal  quoted  copper 
18.85(a)  19.10c.,  and  tin  61'jC.  Chemical  and  Metallurgical 
Engineering  on  Jan.  5  quoted  copper  19jc.,  lead  8.00c.. 
zinc,  East  St.  Louis,  9.27'c.,  and  on  the  same  day  the 
Engineering  and  Mining  Journal  quoted  copper  18.85(5 
19.10c.,  New  York  lead  8.45(fr  8.55c.,  and  zinc.  East  St. 
Louis,  9.35c.  Comparisons  on  other  dates  are  corre- 
spondingly dissimilar  in  nearly  all  cases. 

Certainly,  we  must  exonerate  the  McGraw-Hill  com- 
pany of  systematic  collusion  with  anything  or  anybody, 
even  with  itself,  in  the  past;  but  in  the  future  Th" 
Journal  will  try  to  secure  a  greater  uniformity  of  metal 
quotations  among  these  different  journals  at  least. 
Quoting  the  metal  market  is  not  an  exact  science,  but 
is  an  approximation  which  requires  investigation,  bal- 
ancing, and  judgment;  and  it  is  believed  that  The 
Journal  has  the  most  complete  sources  and  the  best 
methods  for  accomplishing  this.  '  We  purpose  in  the 
near  future  to  discuss  this  problem  more  explicitly. 


The  Metal  Quotations  of  the 
McGraw-Hill  Publications 

WE  HAVE  ENCOUNTERED  a  certain  feeling  that 
the  McGraw-Hill  Publi.shing  Co.,  which  publishes 
the  Engineering  and  Mining  Journal  and  ten  other  pub- 
lications, and  which,  through  its  allied  company,  the 
McGraw-Hill  Book  Co.,  is  the  largest  publisher  of  tech- 
nical books  in  New  York,  is  allied  with  "Wall  Street  and 
the  Trusts,"  and  that  the  metal  quotations  in  the  pub- 
lications of  this  company  are  controlled  by  the  great 
metal-producing  companies- 

In  view  of  this,  the  discovery  which  we  have  just 
made  is  amusing:  We  find  that,  of  three  of  the  technical 
journals  published  by  the  McGraw-Hill  company,  the 
Engineei-ing  and  Mining' Journal,  Chemical  and  Metal- 
lurgical Engineering  and  the  Electrical  World,  all  of 
which  publish  New  York  metal  quotations  weekly,  no 
two  agree.  For  example,  on  Jan.  6,  the  Electrical  World 
quoted  copper  19@19;lc.  and  tin  63.25c.     On  the  sam.e 


$6,000,000,000  Needed 

For  American  Railroads 

THE  mining  industry,  and  those  industries  which  are 
its  natural  complements  and  allies,  must  do  their 
part  in  the  rehabilitation  of  the  railroads  of  America 
if  a  threatened  crisis — perhaps  a  repetition  of  1873 — 
is  to  be  avoided.  Co-operation  should  take  dual  form . 
first,  jnsistence  that  our  representatives  at  Washing- 
ton bestir  themselves  and  agree  upon  railroad  rates  and 
control;  second,  investment  of  surplus  and  reserve  funds 
in  new  transportation  issues  of  approved  safety  and 
assured  and  equitable  return. 

The  experts  of  the  editorial  staff  of  the  Railway  Age. 
in  the  issue  of  that  journal  of  Jan,  2.  maintained  that 
to  meet  the  industrial  needs  of  the  United  States  new 
railroad  investments  totaling  $6,010  000  000  will  be 
required  in  the  next  tTiree  year.s,  and  this  estimate  has 
been  confirmed  by  the  executive  heads  of  many  im- 
portant systems. 

The  transportation  interests  will  need  for  1920,  1921 
and  1922,  according  to  the  autnority  quoted,  6,000  miles 
of  new  line,  10,850  miles  of  automatic  block  signals, 
13,177  locomotives,  15,000  miles  of  multiple  main  tracks. 
,30,000  miles  of  side  and  yard  tracks,  24,500  passenger 
train  cars  and  712,400  freight  cars.  These  replacements 
and  additions  will  cost:  additional  main  track,  $1,250,- 
000,000;  grade  divi.sion,  cut-offs,  elimination  of  curva- 
tures and  similar  work,  $600,000,000;  engine  houses  and 
shops,  $250,000,000;  station  buildings,  $300,000,000; 
extensions.  $600,000,000;  signals,  $52,264,000;  freight 
cars,  $1,662,000,000;  passenger  cars.  S532,000,000 ;  shop 
equipment,  $61,230,000;  locomotives,  $702,786.000— a 
total  of  $6,010,280,000.  The  statistics  are  here  set  down 
to  make  apparent  the  great  interest  that  the  basic  in- 
dustry of  mining  has  in  supplying  raw  materials  for  the 
needed  eciuipmont. 

The  dependence  of  all  industry  on  transportation  d.>- 
mands  no  emphasis.  Unless  the  carriers  have  equip- 
ment with  which  to  move  the  freight  offered  (and  they 
have  not),  there  must  be  slowing  up  or  complete  .shut- 
down of  those  industries  lacking  transportation  facili- 
ties. The  reconstruction  period  presents  no  more  press- 
ing problem  than  the  refinancing  and  reorganization 
incident  to  the  return  of  the  roads  to  private  owner- 
ship on  March  1.  There  are  933  fewer  miles  of  railroad 
in  the  United  States  today  than  at  the  beginning  of 
1917.    New  construction  is  933  miles  behind  abandoned 
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track.     Earnings  are  stated  to  be  $400,000,000  a  year 
below  normal. 

Labor  in  general  cannot  be  fully  employed  or  efficiently 
productive  if  whole  districts  are  without  adequate  trans- 
portation facilities  to  move  the  goods  which  industry, 
under  normal  development,  would  produce — and  areas 
so  affected  are  increasing  in  number  daily. 

Interwoven  as  they  are  into  the  warp  and  woof  of  all 
trade,  business,  and  industrial  development,  if  the  rail- 
roads of  the  country  are  deteriorating  in  service,  equip- 
ment, replacements,  and  general  operating  efficiency, 
there  must  ensue  an  inevitable  depression  at  the  very 
time  of  greatest  need  for  maximum  production.  High 
prices,  industrial  unrest,  inflation,  and  currency  depre- 
ciation all  flow  in  some  measure  from  the  restraints 
imposed  on  industry  by  a  national  railroad  system  that 
has  been  whanged  and  banged  about  by  the  state  com- 
missions, by  the  Interstate  Commerce  Commission,  by 
theoretical  tinkerers  and  experimenters,  and  by  Con- 
gress, until  owners  and  managers  are  fairly  exuding 
pessimism  and  despair.  On  top  of  which,  the  railroad 
brotherhoods  clamor  for  still  higher  wages. 

No  plans  for  reorganization  and  extension  can  be 
made  unless  and  until  Congress  acts.  And  Congress, 
with  characteristic  dilatoriness,  appears  not  to  be  able 
to  decide  just  what  form  railroad  legislation  shall  as- 
sume. Rates  must  be  raised  materially,  or  a  government 
subsidy,  or  guaranty,  must  be  provided.  Whichever  ex- 
pedient is  adopted,  the  people  must  pay.  It  is  plain,  how- 
ever, that  a  government  subsidy  would  imply  more  rigor- 
ous and  perhaps  hampering  official  checks  and  restraints 
than  would  probably  be  considered  needful  under  a  sys- 
tem of  unimpeded  corporate  development.  Members  of 
Congress  should  be  urged  to  expedite  the  work  of  that 
body  in  framing  and  passing  railroad  legislation  as  to 
rate-making  and  method  of  control.  There  seems  to  be 
a  cow  on  the  track — or  is  it  a  flock  of  mules? 

On  Dec.  30,  1919,  the  National  Shippers  Conference 
memorialized  the  Conference  Committee  of  Congress 
against  the  provisions  of  the  so-called  Cummins  Bill 
(H.R.  10453)  which  provides  for  the  creation  of  a 
Transportation  Board,  and  opposed  a  form  of  guaran- 
teed returns  and  the  appropriation  by  the  Government 
of  surplus  earnings,  favoring  the  retention  by  the  Inter- 
state Commerce  Commission  of  the  powers  that  it 
formerly  exercised.  Considering  the  fact  that  the  Inter- 
state Commerce  Commission  was,  before  the  war,  by  no 
means  a  popular  public  body,  the  explanation  of  the  atti- 
tude of  the  shippers  would  seem  to  be  that  they  prefer 
the  commission,  despite  former  criticisms,  to  a  board 
the  powers  and  personnel  of  which  would  be  unknown 
quantities.  The  American  Mining  Congress  is  on  record 
as  indorsing  the  position  of  the  Nationa:!  Shippers' 
Conference. 

Vast  plans  are  being  made  for  extension  of  long-time 
credits  to  Europe.  Stupendous  financial  commitments 
are  needed  by  the  carriers.  The  country  has  plenty  of 
money,  but  until  uncertainty  as  to  rates,  the  method  by 
which  they  are  to  be  established,  and  the  function  of 
regulatory  power  is  cleared  up  by  definite  and  reasonable 
national  legislation,  neither  banking  institutions  nor 
individuals  will  be  attracted  to  the  securities  of  trans- 
portation corporations.  The  strain  of  industrial  read- 
justment already  on  the  banks  will  soon  be  further 
increased  by  credits  to  prevent  a  complete  collapse 
abroad. 

Once  Congress  acts,  c^d  it  is  possible  to  make  plans 
for  the  needed  revivification,  The  Journal  believes  that 


it  will  prove  to  be  sound  financial  policy  to  have  new 
issues  of  the  respective  systems  underwritten,  so  far  as 
is  practicable,  by  the  banking  institutions  of  those  parts 
of  the  country  through  which  the  roads  run.  Much  of 
the  great  sum  required  might  well  be  supplied  by  the 
people  and  industries  of  communities  served  by  the 
roads.  By  investing  in  new  transportation  issues  the 
surplus  and  reserves  of  the  industries  through  whose 
patronage  alone  the  railroads  can  prosper,  and  which 
themselves  exist  only  because  of  the  transportation  facil- 
ities provided  by  the  roads,  a  mutuality  of  interest 
would  be  effected  which  would  serve  to  unite  inter- 
dependent industrial  factors  in  such  a  manner  as  to 
promote  a  realization  of  the  fact  that  injury  to  one 
essential  and  basic  industry  ought  to  be  the  concern  of 
all  the  people,  and  particularly  of  those  upon  whom  rests 
the  responsibility  of  maintaining  on  a  sound  basis  the 
business  of  the  countrv. 


High  Cost  of  Mining 

In  a  previous  editorial  we  analyzed  this  question, 
and  with  reference  to  this  the  following  more  recent 
analysis  bj^  the  manager  of  the  Commercial  Research 
Department  of  Swift  &  Co.  is  of  interest : 

"High  prices  are  not  due  to  profiteering.  They  are 
due  to  three  principal  causes:  First,  an  abnormal 
demand  for  commodities,  caused  by  the  ability  of  the 
masses  to  buy  as  they  never  have  before;  second, 
a  world  shortage  of  commodities,  caused  by  the  war; 
third,  increased  currency  and  credit  facilities,  reducing 
the  purchasing  power  of  the  dollar." 

It  will  be  noted  that  in  our  analysis  we  did  not  cite 
the  high  cost  of  labor  as  the  reason  for  the  high  cost 
of  living.  This  was  a  milestone  in  thought  that  was 
passed  several  months  ago.  As  a  matter  of  fact  it  is 
not  a  fundamental  factor.  The  question  as  to  whether 
the  high  cost  of  labor  is  responsible  for  the  high  cost 
of  living  or  the  high  cost  of  living  is  responsible  for 
the  high  cost  of  labor  is  akin  to  the  discussion  as  to 
which  was  first,  the  hen  or  the  egg.  We  are  of  the 
opinion  that  the  vicious  circle  was  started  by  the  rise 
in  prices  due  to  causes  to  which  we  have  before  re- 
ferred, and  that  this  started  the  increase  in  the  cost  of 
labor,  which  then  had  its  influence,  with  other  and 
major  causes,  in  inducing  inflation. 

We  are  not  in  sympathy,  therfoi-e,  with  those  indus- 
trial physicians  who  believe  that  the  remedy  for  all 
industrial  unrest  is  to  explain  to  labor  that  it  is  receiv- 
ing 80  per  cent  of  the  profit  and  production  on  all 
enterprises,  leaving  only  20  per  cent  to  management 
and  capital;  and  that  of  this  20  per  cent  four-fifths  is 
reinvested  in  machinery  and  plants  for  further  produc- 
tion, thereby  offering  labor  a  further  opportunity. 
It  is  believed  by  these  physicians  that,  after  this  is 
explained,  labor  should  be  convinced  that  if  it  will 
adopt  the  policy  of  increasing  production,  rather 
than  decreasing  it,  all  troubles  will  be  solved.  These 
statements  are  true,  and  the  advice  is  sound;  but  they 
will  not  appeal  to  the  working  man,  whose  cost  of  living 
has  gone  up  faster  than  even  his  wage  increase,  so  that 
he  finds  himself  poorer  than  before.  If  he  gets  80 
per  cent,  but  has  not  enough  for  his  living  expenses,  it 
interests  him  very  little  whether  it  is  80  per  cent  or 
10  per  cent.  He  wants  to  find  the  way  out — the  way 
out  and  up,  and  as  he  is  not  in  charge  of  the  conduct  of 
the  business  he  looks  to  those  who  are  in  charge  to  find 
the  way  for  him.    When  they  fail  to  do  so  he  may  even 
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as  a  last  resort,  sometimes  contemplate,  (even  if  not 
seriously),  trying  to  run  the  business  himself. 

Therefore  it  behooves  those  in  charge  of  business, 
who  are  reall.y  the  moral  guardians  of  labor,  to  acquaint 
themselves  with  the  real  reasons  for  rising  costs,  in 
order  that  they  may  be  in  a  position  to  advise  a  cor- 
responding remedy. 

The  first  thing  in  any  industrial  cure  is  to  diagnose 
the  disease  properly. 


The  Depreciation 

Of  European  Currency 

OUR  financiers  and  economists  are  slow  to  recog- 
nize the  fact  that  the  currency  of  all  the  late  Euro- 
pean belligerents  has  depreciated  to  a  marked  degree. 
The  persistently  declining  rate  of  exchange  between 
these  countries  and  the  United  States  has  been  assigned 
to  the  balance  of  trade,  to  the  fact  that  we  were  export- 
ing much  more  than  we  were  importing.  The  fact, 
however,  that  this  decline  has  been  marked  only  in  the 
case  of  those  countries  who  have  exhausted  their  re- 
sources and  ci-edit  through  the  war,  and  that  the  decline 
is  proportionate  to  the  relative  known  amount  of  ex- 
haustion, shows  clearly  that  the  drop  in  e.xchange  is 
mainly  due  to  depreciation  of  currency.  For  example: 
the  Austrian  crown,  the  gold  value  of  which  was  20.3c., 
has  declined  to  0.36c.;  the  shrinkage  of  paper  as  com- 
pared with  gold  is  98  per  cent.  The  German  mark,  with 
a  value  of  23.8c.,  has  shrunk  to  a  value  of  1.24c.,  a 
shrinkage  of  nearly  95  per  cent.  The  French  franc, 
with  a  value  of  about  19.3c.  gold,  has  shrunk  to  about 
7.52c.,  a  shrinkage  of  61  per  cent.  England,  financially 
the  strongest  of  these  exhausted  nations,  has  had  a 
shrinkage  per  pound,  worth  in  gold  $4,860,  to  $3.50i, 
a  shrinkage  of  27  per  cent. 

Compare  these  figures  with  those  of  the  non-bellig- 
erent European  countries.  Spain,  whose  peseta  was 
worth  19.3c.  in  gold,  has  an  exchange  value  of  18.24c. 
to  the  peseta,  a  shrinkage  of  only  5  per  cent. 
Spain  kept  well  out  of  the  war,  and  was  not  involved 
in  it.  Holland  also  kept,  to  the  best  of  her  ability, 
out  of  the  war,  but,  surrounded  on  all  sides  by  bellig- 
erents whose  finances  were  to  a  certain  extent  inter- 
laced with  hers,  her  finances  suffered  somewhat.  How- 
ever, her  florin,  worth  40.2c.  in  gold,  has  a  present 
currency  value .  of  37.75c.,  a  shrinkage  of  about  5 
per  cent.  Note,  however,  Denmark,  a  little  country, 
which  was  practically  the  vestibule  to  Germany  and 
whose  finances  are  largely  controlled  by  German  capi- 
tal. Her  krone,  worth  26.8c.  in  gold,  has  a  present 
currency  value  of  only  16.90c.,  a  shrinkage  of  38 
per  cent. 

In  general  it  is  clear,  as  shown  above,  that  the  low 
exchange  rates  are  due  to  depreciation  of  currency 
and  government  credit.  The  persistent  fall  of  these 
exchange  rates  is  a  most  ominous  sign  for  the  financial 
structure  of  Europe. 

The  British  premium  on  gold  is  also  a  clear  index  of 
conditions.  Today  gold  is  worth  in  British  currency 
about  50  per  cent  over  its  gold  weight  value,  and  is  being 
bought  largely  at  that  figure  by  Americans.  In  other 
words,  the  gold  ounce,  whose  value  is  77s.  lO^d.,  is 
being  paid  for  at  117s.  paper  currency;  which  is  equiv- 
alent to  paying  |3.24  in  United  States  currency  for  this 
paper  pound,  but  full  value  ($4,861)  for  the  gold  pound; 
so  that  the  gold  stands  at  what  is  termed  a  premium 
in    London    at    50    per    cent.      It    will    be    noted    that 


the  depreciation  of  British  paper  as  measured  by  the 
gold  bar  is  running  ahead  of  that  as  measured  by  the 
exchange,  the  balance  for  which  is  mainly,  but  not 
entirely,  payable  in  gold  sovereigns. 

These  conditions  are  quoted  as  relative  to  the  United 
States  money,  perhaps  the  most  stable  existing  standard. 
They  illuminate  the  conditions  in  our  own  currency,  as 
in  the  United  States  we  are  also  suffering  from  infla- 
tion, even  though  to  a  less  degree;  and  the  high  and 
rising  scale  of  prices,  regardless  of  the  supply,  stock 
or  production  of  gold  shows  that  our  currency  has  very 
much  depreciated  from  the  gold  standard.  The  abso- 
lute depreciation  of  European  currency  is  therefore 
greater  than  the  above  figures. 

A  clear  conception  of  these  conditions  is  manifestly 
necessary  before  a  remedy  can  be  "fixed  upon  and  ju- 
diciously applied. 


Canada's  Government  Railways 

WHEN  the  plan  for  the  nationalization  of  the 
Grand  Trunk  Pacific  Railway  has  been  ratified  by 
the  stockholders  (and  the  px'oject  is  practically  certain 
of  approval)  Canada  will  have  approximately  24,000 
miles  of  government-owned  railroads.  Some  interests 
in  the  United  States  are  pointing  to  this  fact  as  an  evi- 
dence of  a  progressive  spirit  which  we  in  this  country 
should  emulate.  The  subject  is  one  which  should  inter- 
est every  mining  man,  for  approximately  58  per  cent 
of  the  total  originating  tonnage  of  our  railroads  comes 
from  our  mines  and  oil  wells. 

The  plan  being  followed  in  Canada  did  not  arise  from 
dissatisfaction  with  private  ownership,  or  from  a 
demand  that  state  control  be  tried.  In  fact,  it  may  be 
said  that  Canada  has  taken  over  this  enormous  mileage 
against  her  will.  The  late  Sir  Wilfrid  Laurier,  about 
fifteen  years  ago,  had  visions  of  the  marvelous  develop- 
ment which  Canada  might  experience,  and,  as  a  result 
of  the  part  that  the  Canadian  Pacific  had  played, 
thought  that  nothing  would  hasten  the  fulfilment  of  his 
dreams  like  a  vast  network  of  railways.  Accordingly, 
legislation  was  introduced  which  made  possible  the 
extension  of  the  Canadian  Northern  to  the  eastern 
provinces  and  the  prolongation  of  the  Grand  Trunk 
across  the  prairies  and  mountains  to  the  western  coast. 
Sir  Robert  Borden  and  others  maintained  that  a  much 
better  plan  would  be  to  connect  the  systems  then  built 
by  means  of  a  comparatively  short  line  across  the  waste 
country  of  northwestern  Ontario,  thus,  along  with  the 
Canadian  Pacific,  making  two  transcontinental  systems 
instead  of  three.  But  Laurier's  ideas  prevailed  and  had 
the  overwhelming  support  of  the  public,  which  reasoned 
that  the  new  railroads  would  duplicate  the  success  of 
those  already  built. 

From  the  first,  the  new  construction  required  gov- 
ernment aid  in  the  way  of  loans  and  guarantees  of  the 
railway  companies'  bonds.  The  Canadian  Northern,  and. 
later,  the  Grand  Trunk  Pacific,  became  such  constant 
applicants  for  government  loans  that  the  public  refused 
longer  to  be  charitable,  and  in  1914,  in  return  for  the 
moneys  advanced  up  to  that  time,  assumed  a  40  per 
cent  interest  in  the  Canadian  Northern. 

The  government  really  had  its  choice  of  three  courses : 
(1)  a  continuance  of  the  enormous  loans  of  from  ten 
to  twenty  millions  a  year;  (2)  liquidation  of  the  roads; 
or  (3)  government  ownership.  The  public  would  no 
longer  sanction  the  first  procedure,  especially  after  the 
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initiation  of  European  hostilities,  when  every  cent  was 
needed.  The  second  choice  would  have  meant  almost 
complete  loss  for  the  investors,  many  of  them  British, 
who  had  lent  financial  aid  to  the  projects,  and  it  was 
fully  understood  that,  if  this  were  allowed  to  occur,  the 
country  would  be  put  on  the  financial  blacklist  for  a 
long  time.  So  the  third  course  seemed  the  most  ad- 
visable, and  as  a  result  Canada  finds  herself  the  owner 
of  practically  all  of  the  country's  railways  except  those 
owned  by  the  Canadian  Pacific,  and  this,  too,  without 
having  any  special  predilection  for  government  owner- 
ship. That  the  government  will  extend  its  plan  by 
acquiring  the  Canadian  Pacific  is  just  about  as  likely 
as  that  the  C.  P.  R.  will  take  over  the  government.  It 
is  thus  evident  that  advocates  of  the  Plumb  plan,  or 
any  other  system  of  national  ownership,  can  find  little 
support  for  their  arguments  in  Canada's  policy. 

Although  such  extensive  mileage  through  undeveloped 
country  is  now  a  considerable  hardship  for  the  people, 
the  time  will  come,  and  sooner  than  many  think,  when 
the  railroads  will  not  only  be  self-supporting  but  will 
increase  to  a  great  degree  the  wealth  of  the  country.  A 
railroad  may  not  pay  expenses,  and  yet  may  be  of  great 
economic  benefit  to  the  country  as  a  whole.  The  vast 
natural  resources  of  the  Peace  River  country,  of  the 
Mackenzie  basin,  and  of  northern  Ontario  have  scarcely 
been  touched.  Think  what  that  comparatively  insignifi- 
cant Ontario  government-owned  line,  the  Temiskaming 
&  Northern  Ontario,  has  done  in  opening  Cobalt  and 
Porcupine.  Although  much  of  the  Hudson's  Bay  coun- 
try is  covered  with  muskeg,  there  are  any  number  of 
opportunities  for  the  exploration  engineer. 


which  will   make   it  worth   more,   otherwise   more  men 
would  take  up  the  trade  and  bring  the  wages  down. 

We  are  inclined  to  think  that  the  present  ruling 
reason  why  the  artisan  receives  more  money  than  the 
artist  is  because  the  latter  is  unorganized.  If  the 
surveyors,  for  instance,  all  over  the  country  rose  en 
masse  and  insisted  on  salaries  commensurate  with  their 
ability  and  training,  their  demands  would  be  granted 
in  short  order,  for  their  sei"vices  are  indispensable. 
And  yet,  as  pointed  out  by  Mr.  McDonald,  independence 
and  individualism  might  be  sacrificed. 

In  this  connection  it  may  not  be  generally  known 
that  even  now  there  is  a  union  of  technical  men  in  this 
country  known  by  the  somewhat  elaborate  title  of 
"International  Federation  of  Technical  Engineer's, 
Architect's  and  Draftsman's  Unions,"  affiliated  with  the 
A.  F.  of  L.,  with  about  5,000  members,  including 
representative  divisions  of  civil,  mechanical,  electrical, 
and  other  varieties  of  engineers.  Wage  scales  have  been 
formulated,  and  conditions  have  already  been  consider- 
ably improved  for  many  of  the  members,  notably  marine 
draftsmen.  A  similar  organization  in  Great  Britain 
has  50,000  members  and  the  French-Italian  union  of 
"Organized  Talent,"  has  more  than  33,000  members. 

Possibly  the  high  class  of  men  of  which  such  organiza- 
tions are  formed  will  enable  them  to  avoid  much  of  the 
reprobation  now  hurled  at  the  labor  unions. 


The  Problem  of  the  Educated 

WE  TAKE  great  pleasure  in  publishing  in  this 
issue  a  very  thoughtful  letter  from  P.  B. 
McDonald,  in  which  he  discusses  some  of  the  possible 
reasons  why  technical  men  are  underpaid. 

The  old  idea  that  a  man  is  paid  for  what  he  knows, 
and  not  for  what  he  does,  must,  under  present  conditions, 
be  somewhat  modified.  Are  there  too  many  educated 
people  in  the  world  today  and  too  few  in  the  ranks  of 
the  untrained?  Is  a  trained  man  who  feels  above 
doing  manual  work  less  important  than  the  mechanic? 
Should  disagreeable  work  that  does  not  require  brains 
be  more  highly  paid  than  clean,  skilled  work?  We  do 
not  think  so. 

Possibly  the  problem  can  be  solved  by  more  technical 
graduates  going  into  the  mills  and  shops.  There  they 
would  get  a  higher  wage,  and  at  the  same  time,  by 
decreasing  the  supply  of  trained  men  for  office  work, 
would  improve  conditions  for  the  men  who  chose  to 
remain  at  desks.  Technical  men  are  needed  in  manual 
lines,  a  fact  which  was  impressed  on  our  mind  when 
inspecting  the  work  of  a  plumber  in  our  kitchen. 

One  objection  to  the  foregoing  plan  is  that,  in  certain 
cases,  such  trained  men  would  be  obliged  to  join  one 
of  the  much  criticized  unions  in  order  to  get  manual 
work.  As  the  policy  of  some  of  these  unions  is  to 
kill  individual  eff'ort  by  preventing  the  ambitious  worker 
from  doing  more  than  the  lazy  man,  a  trained  man 
would   have   little,   if  any,  advantage. 

In  the  course  of  time  the  old  law  of  supply  and 
demand  will  run  true  to  form.  If  paper  hangers  are 
paid  more  than  pharmacists,  to  use  Mr.  McDonald's 
simile,    there  will   be   something  about   paper   hanging 


The  Magnesite  Tariff 

A  CORRESPONDENT  in  our  "What  Others  Think" 
Department  comments  on  our  "Magnesite  Tariff" 
editorial  in  our  issue  of  Jan.  3,  and  is  of  the  opinion 
that  our  view  should  be  more  definitely  stated.  We 
respond  to  the  interpellation.  We  do  not  believe  that 
any  tariff  should  be  imposed  if  the  American  magnesite 
can  compete  without  it  with  the  foreign  magnesite. 
We  believe  that  the  American  magnesite  industry  should 
be  protected  by  a  tariff  sufficient  to  allow  it  to  compete 
with  foreign  magnesite,  and  survive  with  a  fair  margin 
of  profit.  We  believe  that  the  tariff  should  be  made 
sufficiently  low  so  that  foreign  magnesite  can  compete 
with  American  magnesite.  Concerning  what  the  amount 
of  the  tariff  should  be  we  see  no  convincing  data.  The 
cost  of  European  magnesite  delivered  in  America  is 
yet  an  uncertainty;  and  the  cost  of  producing  Ameri- 
can magnesite  has  not  been  satisfactorily  fixed.  More- 
over, the  respective  fields  of  refractory  brick  manu- 
facturer and  consumption  should  be  taken  into  careful 
consideration.  Before  the  development  of  the  American 
magnesite  industry'  the  refractory  plants  were  naturally 
situated  along  the  Atlantic  seaboard ;  with  the  establish- 
ment of  this  industry,  plants  will  probably  be  located 
in  the  middle  states,  nearer  what  we  are  informed  is 
the  center  of  consumption.  This  would  give  a  natural 
advantage  to  the  Western  magnesite  in  the  Middle 
States;  and  to  the  foreign  magnesite  in  the  Eastern 
seaboard   market. 

We  are  therefore  opposed  to  hasty  action.  At  present, 
we  understand  (as  in  the  immediate  past),  that  the 
American  industry  is  not  suffering  from  foreign  com- 
petition. 

The  great  problem,  for  all  mining  interests  and  others, 
at  the  present  moment,  is  Europe's  threatened  financial 
and  commercial  collapse;  and  until  that  is  adjusted — 
if  it  be  possible — we  are  not  in  favor  of  passing  tariff' 
laws,  which  would  tend,  even  if  ever  so  little,  to  ag- 
gravate the  situation. 
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What  Others  Think 


Trained  Men  at  a  Discount  ? 

A  good  deal  of  thoughtful  comment  is  being  made 
to  explain  why  the  man  trained  to  a  highly  specialized 
kind  of  work  is  faring  less  well  financially  than  the 
untrained  man.  For  instance,  a  correspondent  of  the 
New  York  Evening  Sun  asks  why  a  paper  hanger, 
a  man  of  indifferent  skill  armed  only  with  a  brush 
and  pail  (not  much  training  or  equipment  certainly), 
receives  $7  for  eight  hours  of  work,  whereas  a 
pharmacist,  who  probably  devoted  several  years  and  sev- 
eral thousands  of  dollars  more  to  his  training  than  did 
the  paper  hanger,  receives  less  pay  for  longer  hours  of 
work  involving  at  least  as  much  responsibility  as  the 
pasting  of  paper  on  a  wall.  F.  H.  Newell  likewise  asks 
why  civil,  mechanical,  and  electrical  engineers,  particu- 
larly those  employed  by  railroads,  are  being  paid  at  the 
same  rates  as  prevailed  fifty  years  ago,  when  the  pur- 
chasing power  of  the  dollar  was  three  times  greater. 
During  that  fifty  years  the  wages  of  unskilled  labor, 
or  at  least  very  little  skilled,  such  as  shovelers,  tram- 
mers, street  .sweepers,  and  window  cleaners,  have  in- 
creased astonishingly. 

For  years  the  young  men  of  the  country  have  been 
advised  by  captains  of  industry  and  men  of  eminence 
to  train  themselves  so  that  when  asked  by  an  employer 
"What  can  yoii  do?"  they  can  answer  "Survey"  or 
"Analyze  ores"  or  "Direct  this  or  that."  Judge  Gary, 
of  the  U.  S.  Steel  Corporation,  has  said:  "The  present 
is  the  age  of  the  specialist — the  man  who  can  do  one 
thing  well."  Yet  it  is  a  commonplace  that  most 
"specialists"  are  underpaid,  though  nearly  everyone 
knows  of  many  instances  of  fortunes  being  made  by 
storekeepers,  jobbers,  milk  distributors,  candy  makers, 
restaurant  keepers,  and  unnumbered  others,  who  really 
are  not  specialists,  because  perhaps  a  year  or  so  ago 
they  were  in  some  other  enterprise — perhaps  tending 
bar  or  .selling  aluminum  ware. 

Sifted  down  to  the  underlying  idea,  the  question  might 
be  put  thus:  Should  skill  and  brains  and  training  be 
paid  less  than  mediocrity  and  haphazard  enterprise? 
If  so,  then  there  is  no  wonder  that  the  condition  of 
industry  is  unstable  and  confused,  with  leaders  and 
ideals  and  discipline  sadly  lacking.  If  the  man  of 
education,  of  specialized  ability,  and  of  steadfast 
principle  is  to  fare  worse  than  the  man  who  lacks 
those  characteristics,  why  should  people  continue  to 
strive  for  them? 

Milo  S.  Ketchum,  who,  under  the  general  supervision 
of  D.  C.  Jackling,  directed  the  construction  of  the  towni 
and  the  huge  smokeless  powder  plant  of  Nitro,  W.  Va,, 
during  the  war,  was  approached  by  a  young  engineer 
who  asked  for  a  job  among  the  thousands  of  men  em- 
ployed there. 

"What  pay  would  you  expect?"  asked  Dean  Ketchum. 

"At  least  twice  a  carpenter's  wages,"  replied  the 
engineer. 

"You  mean  half  a  carpenter's  wages"  was  the  decision. 

Afterward    Dean    Ketchum   explained   this   policy   of 


half  pay  for  the  college-trained  man  by  remarking 
that,  though  the  engineering  graduate  gets  a  small 
salary  in  his  twenties,  he  has  a  good  chance  to  earn 
a  large  income  by  the  time  he  is  forty  or  fifty,  whereas 
the  carpenter's  pay  is  about  the  same  at  twenty-five  as  at 
fifty.  In  other  words,  the  young  engineer  is  paid 
partly  in  hope  and  expectation — even  though  he  has 
spent  four  years  preparing  himself  for  a  .specialty. 
Suppose,  however,  that  the  hope  and  expectation  are 
inadequately  fulfilled,  as  it  is  natural  to  imagine  is  the 
case  (witness  the  middle-aged  engineers  doing  un- 
important work  in  any  large  drafting  room).  In  such 
cases,  the  carpenter  would  still  be  ahead!  It  does  not 
seem  altogether  fair  on  the  face  of  it.  All  engineers 
cannot  make  a  huge  success  to  repay  for  the  years  on 
half  wages.  Yet  all  carpenters  get  union  wages — good 
carpenters  and  bad  carpenters;  and  not  a  few  carpenters 
have  the  hope  and  expectation  of  making  a  fortune  at 
contracting  or   building   or   storekeeping. 

Professional  men,  it  is  agreed,  should  not  commercial- 
ize themselves  to  the  e.xtent  that  many  merchants  and 
business  men  do,  or  there  would  be  little  work  done  for 
patriotic  and  unselfish  reasons.  Research  and  the 
human  element  would  be  largely  lost.  Many  professional 
men  shy  at  organizing  themselves  in  the  manner  of 
labor  unions,  and  maintain  that  the  professions  would 
lose  sadly  if  independence  and  individualism  were 
blotted  out.  Yet  what  is  to  be  done  to  obtain  justice 
for  the  trained  man  and  to  put  economic  conditions 
on  a  healthier  basis?  If  skilled  work  and  abilit>'  are  to 
be  adequately  rewarded,  just  how  shall  it  be  done? 

It  might  be  suggested  if  the  pharmacist,  engineer, 
or  specialist  sees  more  money  being  made  in  paper 
hanging  or  street  sweeping  or  storekeeping,  he  is  at 
liberty  to  engage  in  those  callings,  and  that,  according 
to  the  classical  Adam  Smith,  demand  and  supply  pay 
a  man  what  he  is  worth.  But  there  must  be  pharmacists, 
engineers,  and  other  professional  workers.  Some  one 
would  have  to  do  their  work.  An  exodus  from  the  Class 
of  specialists  would  hardly  benefit  the  community.  Be- 
sides, men  trained  by  years  of  working  and  thinking  ac- 
cording to  the  requirements  of  a  specialty  are  usually 
unfitted  for  unskilled  or  commei'cial  undertakings. 

Some  engineers  of  high  rank  have  intimated  that  the 
chief  reason  for  small  salaries  is  the  overcrowding  of 
the  professions.  Without  putting  it  in  so  many  words, 
they  suggest  that  too  many  young  men  choose  engineer- 
ing who  should  enter  paper  hanging  or  storekeeping. 
It  would  bo  interesting  to  know  how  many  eminent 
engineers  believe  that. 

On  the  other  hand,  educators  are  advising  young  men 
to  get  an  engineering  education  as  a  genera!  preparation 
for  life.  A  training  in  applied  science,  they  argue,  is 
good  for  almost  any  active  young  American  who  has 
not  chosen  such  a  dissimilar  calling  as  the  ministry-, 
medicine,  or  law. 

Possibly  a  conference  of  leading  representatives  of 
capital,  labor,  and  agriculture,  such  as  President  Wilson 
convened  for  a  consideration  of  wages  and  general  eco- 
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iiomic  conditions,  could  do  something  to  relieve  the 
trained  man,  if  it  were  given  the  proper  support  and 
were  allowed  any  real  power.  The  difficulty  lies  in  the 
lack  of  political  influence  by  unorganized  professions, 
as  in  the  most  political  country  in  the  world,  organized 
and  forceful  representatives  usually  win  the  important 
prizes. 

The  professional  men  wish  to  wielc^  political  influence 
and  yet  not  organize  in  such  a  manner  as  to  take  away 
the  independence  of  the  individual  member.  They  hope 
to  achieve  some  measure  of  success  by  stating  their 
case,  appealing  to  the  general  sense  of  justice,  and 
making  known  by  indefinite  propaganda  what  are  the 
duties,  responsibilities,  and  rewards  of  the  trained  man. 
If  this  is  to  be  a  successful  "age  of  the  specialist,"  as 
Judge  Gary  calls  it,  the  trained  worker,  whether  he 
works  with  his  hands  or  his  brain,  should  be  rewarded 
for  raising  himself  above  the  ranks  of  unskilled  and 
irresponsible  labor.  P.  B.   McDonald 

New  York,  Feb.  2,  1920 


that  the  next  President  of  the  U.  S.  A.  will  be  gifted 

with  sufficient  e.xecutive  ability  to  utilize  the  experience, 

observations,   and  advice  of   Americans   of  your  type. 

Copper,  Cal..  Jan.  15,  1920.       JEROME  H.  HiLBEKT. 


Crystalline  Gold  and  Tellurium 

I  would  like  to  ask  you  if  you  know  of  any  explana- 
tion of  the  causes  and  conditions  leading  to  the  forma- 
tion of  crystalline  gold  in  quartz.  For  the  past  fifteen 
years  I  have  noticed  tellurium  is  found  to  be  asso- 
ciated with  the  crystalline  form  .of  native  gold  without 
exception,  so  far  as  I  know. 

An  English  gentleman  was  once  showing  me  the 
photo-engravings  of  a  number  of  gold  specimens  from 
various  districts  of  Australia,  and  among  them  I  noticed 
some  that  were  crystalline,  and  I  remarked  that  there 
was  tellurium  where  they  came  from.  He  disputed 
this  at  first,  but  upon  my  insistence  that  if  it  had  not 
been  discovered  it  would  yet  be  found,  after  refer- 
ence to  the  reading  matter  accompanying  the  illustra- 
tions, he  admitted  that  I  was  right,  saying: 

"By  George,  you're  right.  Those  specimens  came 
from  West  Australia,  where  they  do  have  tellurium." 

May  I  suggest  that  the  crystalline  form  of  native 
gold  is  a  pseudomorph  from  calaverite,  presumably.  If 
this  is  not  admissible,  will  you  please  give  or  refer  me 
to  a  better  explanation  of  the  cause  of  that  form  of 
native  gold   in  quartz.         William   H.  Washburn. 

Santa  Cruz,  Cal.,  Jan.   14,  1920. 


The  Mexican  Problem 

I  read  with  much  pleasure  your  editorial  "The  Mexi- 
can Problem"  in  the  Dec.  27  issue  of  the  Engineering 
ami  Mining  Journal,  and  wish  to  congratulate  you  on 
the  frank,  sincere,  and  clear  manner  in  which  you 
treated  the  subject.  I  assure  you  that  the  conclusions 
you  offer  are  inevitable  and  conform  to  those  of  the 
vast  majority  of  observing  Americans  who  know 
Mexico. 

If  a  statement  of  facts  and  policy  as  asserted  in  your 
article  had  been  made  and  acted  upon  by  the  President 
of  the  United  States  a  few  years  ago,  it  would  have  saved 
thousands  of  lives  and  unmentionable  suffering  and 
sorrow  to  the  Mexican  and  American  people  alike. 

I  have  followed  the  Mexican  situation  carefully,  and 
will  state  that  your  editorial  is  the  first  public  utter- 
ance that  I  have  observed  which  really  makes  any  clear 
suggestion  as  to  what  should  be  done  and  in  a  general 
way  defines  the  purpose  and  manner  of  procedure. 

For  one,  I  wish  to  offer  my  appreciation,  and  trust 


Magnesite  Tariff  Bill 

I  have  read  your  interesting  editorial  in  the  Jan.  3 
issue  of  The  Journal  in  regard  to  the  magnesite  tariff 
bill.  A  hearing  was  held  by  the  Senate  Committee  on 
Finance  on  Jan.  6,  1920,  in  which  some  interesting  in- 
formation was  brought  out  in  regard  to  this  subject. 
I  am  under  the  impression  from  reading  your  article 
that  the  subject  matter  at  the  hearing  of  Jan.  6  was  not 
in  your  possession,  for  otherwise  I  think  your  conclu- 
sions would  have  been  somewhat  different. 

An  expert  of  the  principal  opponent  of  the  bill  testi- 
fied at  the  Jan.  6  hearing  that  dead-burned  magnesite 
could  be  produced  at  the  plant  of  the  Northwest  Magne- 
site Co.  for  $13.55,  and,  if  depreciation  and  depletion 
is  included,  S14.51  would  be  the  actual  cost  of  producing 
dead-burned  magnesite  f.o.b.  cars  Chewelah,  Wash.  The 
transcontinental  freight  to  the  Atlantic  seaboard  is 
$16.06.  giving  a  delivered  price  on  the  Atlantic  sea- 
board of  $30.57,  .so  that  without  profit  the  Northwest 
Magnesite  Co.'s  dead-burned  magnesite  would  be  exactly 
competitive  on  the  Atlantic  seaboard  with  Austrian 
magnesite  if  the  latter  could  be  sold  at  $30  per  ton. 
However,  the  price  at  which  Austrian  magnesite  can  be 
sold  is  wholly  a  matter  of  conjecture  at  this  time,  at 
least  according  to  the  testimony  given  before  the  Sen- 
ate committee.  It  was  testified,  for  instance,  that  about 
7,500  short  tons  have  been  brought  in  since  July,  1919, 
at  a  cost,  as  near  as  can  be  determined,  of  $35.25  per  net 
ton  on  board  vessel,  Atlantic  ports. 

The  Northwest  Magnesite  Co.  claims  that  its  plant 
cost  approximately  $772,000.  I  understand  that  the  com- 
pany has  a  capacity  of  around  100,000  tons  a  year,  so 
that  if  it  has  an  indicated  profit  of  $8  to  $9  per  ton, 
based  on  an  estimiated  selling  price  of  $45,  as  you  men- 
tion on  page  3  of  your  Jan.  3  issue,  it  would  have  an 
entire  return  of  plant  investment  in  one  year's  opera- 
tion. Considering  the  amortization  which  may  have 
taken  place  during  1917,  1918  and  1919,  and  the  com- 
pany's profits  during  those  years,  it  would  certainly 
have  a  handsome  investment.  Would  it  not  be  better  to 
consider  the  return  to  which  it  is  entitled  on  its  plant 
investment  and  place  this  figure  even  at  20  per  cent, 
or  $154,400  per  year,  or  $1.54  per  ton,  and  in  this 
way  obtain  the  proper  amount  to  furnish  the  company 
protection  under  a  tariff? 

Your  article  is  based  wholly  on  the  selling  price  on 
the  Atlantic  seaboard,  and  if  you  will  consider  that  the 
geographical  center  for  the  use  of  dead-burned  magne- 
site as  a  refractory  material  is  probably  on  the  Ohio- 
Indiana  state  line,  you  will  see  that  the  freight  question 
enters  largely  into  the  subject.  For  instance,  the  freight 
rate  to  Chicago  is  $12.87,  against  $16.06  to  the  Atlantic 
seaboard,  whereas  the  freight  from-  the  Atlantic  sea- 
board to  Chicago  is  $7  per  ton,  so  that  for  consumption 
of  dead-burned  magnesit'j  in  the  Chicago  district,  which 
is  a  large  user  of  this  material,  the  Washington  product 
would  have  a  $10.19  advantage,  in  addition  to  any 
advantage  offered  by  tariff  protection. 
.  This  all  leads  up  to  the  last  paragraph  on  page  3  in 
the  Jan.  3  issue  of  The  Journal,  in  which  you  state  that 
you  are  disposed  to  favor  the  proposed  tariff,  which  I 
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think  would  be  interpreted  to  mean  that  you  favor  the 
$15  per  ton  tariff  rate.  It  may  be  that  you  simply  meant 
to  state  that  you  were  disposed  to  favor  a  tariff  which 
would  give  protection  to  an  American  industry,  but 
not  a  tariff  which  would  return  100  per  cent  on  the 
investment  yearly. 

It  seems  to  me  that  a  protective  tariff  on  new  Amer- 
ican industries  should  be  placed  at  such  a  figure  that 
it  will  invite,  we  will  say,  imports  to  an  amount  that 
will  control  the  price  of  the  domestic  product.  The 
$2,000,000  tax  per  annum  is,  as  you  state,  not  much  to 
the  ultimate  consumer,  but  if  it  meant  $2,000,000 
annually  to  one  company,  with  a  plant  investment  of 
$772,000,  it  seems  to  me  that  it  is  a  price  which  the 
public  should  not  be  called  upon  to  pay. 

I  am  placing  this  information  in  your  possession  so 
thai  you  might,  if  you  wish,  explain  your  position  a 
little  more  fully  in  the  matter  of  the  protective  tariff 
bill  on  dead-burned  magnesite  now  before  Congress. 

F.  F.  COLCORD. 

New  York,  Jan.  24,  1920. 


Flow-Sheet  Conventions 
Considerable  has  been  written  about  standardizing 
map  conventions,  conventional  symbols  for  mine  maps, 
geological  maps,  and  topographical  maps.  Why  not  also 
have  a  set  of  conventions  for  mill  flow  sheets?  The 
same  advantages  should  apply  to  the  flow  sheet  as  to 
any  form  of  map.     There  might  be  at  least  two  objec- 


tions on  the  ground  that  as  there  are  so  many  kinds  of 
milling  machines,  the  flow  sheet  conventions  would  have 
to  be  named  anyway,  and  in  some  cases  there  would  be 
inadequate  printing  facilities.  The  first  objection  ap- 
plies equally  to  conventions  for  all  forms  of  maps,  yet 
the  advantages  of  symbols  are  admitted;  and  the  latter 
objection  applies  only  to  lesser  and  unimportant  publi- 
cations. 

The  designs  will  no  doubt  be  so  numerous,  to  cover 
all  forms  of  milling  machinery,  that  the  machines  rep- 
resented on  a  flow  sheet  will  have  to  be  named,  but  if 
each  standard  design  bears  a  resemblance  to  the 
machine  it  is  intended  to  represent,  the  reader  will  be 
greatly  assisted  in  following  the  flow,  much  more  so 
than  if  squares,  rectangles,  and  circles,  with  the  names 
of  machines,  or  the  names  of  machines  alone,  are 
used. 

To  be  of  the  greatest  benefit  and  of  the  least  trouble 
and  expense  to  reproduce,  standard  designs  for  mill  flow 
sheets  should  bear  striking  resemblances,  in  so  far  as 
possible,  to  the  machines  or  appliances  represented, 
either  in  plan,  elevation,  or  cross  section.  They  should 
also  be  drawii  with  the  least  number  of  straight  lines, 
circles,  and  arcs  of  circles  that  will  give  unique  and 
unmistakable  designs.  I  offer  the  accompanying  list  of 
conventions  for  mill  flow  sheets  suggested  as  a  basis 
upon  which  to  build  up  a  complete  set  of  symbols. 

Albert  G.  Wolf. 

(The  comment  of  our  readers,  with  suggestions  for 
changes  and  additions,  is  invited. — Editor.] 
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By  The  Way 


The  Grimy  Reaper 

Most  01  the  profit  thus  far  derived  from  the  opening 
of  Indian  lands  in  Arizona  to  prospectors  seems  to  have 
been  made  by  the  Indian  himself.  Few  strikes  of  im- 
portance have  been  reported,  these  including  two 
recently  made  in  IVIohave  County.  But  the  Indian  has 
leaped  a  harvest  serving  as  guide.  Thus  the  redman 
not  only  welcomes  the  invader  to  his  last  stronghold, 
the  reservation,  but  even  shows  him  the  way. 


Isaac  Walton  and  the  Churn  Driller 

They  are  organizing  a  fishing  school  for  mining  men 
down  in  the  Joplin-Miami  zinc  and  lead  field.  The  sec- 
tion borders  on  the  Ozarks,  where  particularly  good 
bass  fishing  is  to  be  had,  but  the  fishing  school  for  the 
mining  men  is  of  a  different  sort.  Drilling  in  portions 
of  the  district  is  very  difficult,  and  many  strings  of 
tools  are  lost,  so  the  idea  of  the  school  is  to  get  drill  men 
together  for  a  discussion  of  the  best  methods  of  fishing 
for  tools  when  they  are  lost.  The  movement  is  under 
the  head  of  the  Kansas  Geological  Survey,  and  it  is 
hoped  to  get  the  help  of  Federal  assistance  under  the 
Smith-Hughes  law  for  vocational  training.  Eight  drill 
men  were  present  at  the  organization  meeting  of  the 
class. 

The  Fossil  of  the  Metamorphic  Sierra 

"In  the  winter  of  1863,  I  came  to  Bear  Valley  as  the 
sole  occupant  of  a  stage-coach,"  wrote  Clarence  King  in 
"Mountaineering  in  the  Sierra  Nevada."  "The  Sierras 
were  quite  cloud-hidden,  and  desolation  such  as  drought 
has  never  before  or  since  been  able  to  make  reigned  in 
dreary  monotony  over  all  the  plains  from  Stockton  to 
Hornitas. 

"Ordinarily  solitude  is  with  me  only  a  happy 
synonym  for  content;  but  throughout  that  ride  I  was 
preyed  upon  by  self-reproach,  and  in  an  aggravated 
manner.  The  paleontologist  of  our  survey,  my  senior 
in  rank  and  experience,  had  just  said  of  me,  rather  in 
sorrow  than  in  unkindness,  yet  with  unwonted  severity, 
'I  believe  that  fellow  had  rather  sit  on  a  peak  all  day, 
and  stare  at  those  snow-mountains,  than  find  a  fossil  in 
the  metamorphic  Sierra';  and,  in  spite  of  me,  all  that 
weary  ride  his  judgment  rang  in  my  ear. 

"Can  it  be?  I  asked  myself;  has  a  student  of  geology 
so  far  forgotten  his  devotion  to  science?  Am  I  really 
fallen  to  the  level  of  a  mere  nature  lover?  I  re- 
dedicated  myself  to  geology.  .  .  .  For  many  days 
thereafter  I  did  search  and  hope,  leaving  no  stone  un- 
turned, and  usually  going  so  far  as  to  break  them  open. 
Indeed,  my  third  hammer  and  I  were  losing  temper 
together,  when  one  noon  I  was  tired  and  sat  down  to 
rest  and  lunch  in  the  bottom  of  Hell's  Hollow,  a  canyon 
whose  profound  uninterestingnesg  is  quite  beyond 
portrayal — it  seemed  to  me  the  place  of  places  for  a 
fossil.  Here  was  nadir,  the  snow-capped  zenith  of  my 
heart  banished  even  from  sight. 

"Jagged  outcrops  of  slate  cut  through  vulgar  gold 
dirt  at  my  feet.  Picking  up  my  hammer  to  turn  home- 
ward, I  noticed  in  the  rock  an  object  about  the  size  and 
shape  of  a  small  cigar.     It  was  the  fossil,  an  object  for 


which  science  had  searched  and  yearned  and  despaired! 
There  he  reclined  comfortably  upon  his  side,  half- 
bedded  in  luxuriously  fine-grained  argillaceous  mate- 
rial— a  plump,  pampered  belemnites  (if  it  is  belemnites), 
whom  the  terrible  ordeal  of  metamorphism  had  spared. 
I  knelt  and  observed  the  radiating  structure  as  well  as 
the  characteristic  central  cavity,  and  assured  myself  it 
was  beyond  doubt  he.  The  age  of  the  gold-belt  was 
discovered!  I  was  at  pains  to  chip  my  victim  out 
whole,  and  when  he  chose  to  break  in  two  was  easily 
consoled,  reflecting  that  he  would  do  as  well  gummed 
together. 

"I  know  this  mollusk  perfectly  by  sight,  could  remem- 
ber how  he  looked  on  half  a  dozen  plates  of  fossils,  but 
I  failed  exactly  to  recollect  his  name.  It  troubled  me 
that  I  could  come  so  near  uttering  without  ever  pre- 
cisely hitting  upon  it.  In  ten  or  fifteen  minutes  I 
judged  it  full  time  for  my  joy  to  begin. 

"Down  the  perspective  of  years  I  could  see  before  me 
spectacled  wise  men  of  some  scientific  society,  and  one 
who  pronounced  my  obituary  thus:  'In  summing  up 
the  character  and  labors  of  this  fallen  follower  of 
science,  let  it  never  be  forgotten  that  he  discovered  the 
belemnites';  and  perhaps,  I  mused,  they  will  put  over 
me  a  slab  of  fossil  raindrops,  those  eternally  embalmed 
tears  of  nature. 

"Once  in  after  years  I  met  an  agt  German  paleon- 
tologist, fresh  from  his  fatherland,  where  through 
three-score  years  and  ten  his  soul  had  fattened  on 
Solenhofen  limestone  and  effete  shells  from  many  and 
wide-spread  strata.  'Ach!'  he  said,  with  a  kindle  of 
enthusiasm,  'I  have  pleasure  you  to  meet,  when  it  is  you 
which  cephalopoda  discovered  has.'  Then  turning  to  one 
who  enacted  the  part  of  Ganymede,  he  remarked, 
'Zwei  lager.'  " 

From  Philadelphia 

A  patent  expert  of  Philadelphia  holds  the  key  to  the 
gold  situation,  according  to  the  Sunday  supplement  of 
the  Neiv  York  Herald.  Thus  the  city  of  Ben  Franklin 
now  produces  Mr.  Hunter,  who,  it  is  said,  refuses  to  use 
the  great  power  given  him  by  his  solution  of  the  old 
alchemist's  problem  lest  he  injure  society.  "I  think  it 
would  be  a  good  thing  to  make  gold  to  the  amount  of 
five  billion  dollars — or  perhaps  as  much  as  twice  that 
amount,  and  then  destroy  the  record  of  the  process  so 
that  no  more  could  be  made."  According  to  the  Herald, 
Mr.  Hunter  insists  that  he  can  make  gold  at  a  cost  of 
from  six  to  ten  cents  for  what  we  now  regard  as  a 
dollar's  worth  of  the  metal.  He  claims  he  has  not  only 
produced  gold  from  silver  and  copper  in  his  laboratory, 
but  has  also  made  tungsten  from  silver.  "If  I  had  a 
few  crucibles  and  an  excellent  kitchen  fire  at  my  com- 
mand," Mr.  Hunter  is  reported  as  saying,  "I  could  not 
only  transmute  silver  into  gold,  I  could  take  the  very 
food  that  you  have  left  on  your  plate  at  breakfast  and 
transmute  that  into  gold.  As  a  matter  of  fact,  it  is 
easiei;  to  make  gold  than  it  is  to  make  many  cheaper 
metals;  it  is  easier  to  make  gold  than  it  is  to  make  tin. 
I  have  never  made  jewels,  but  it  is  possible  to  make 
diamonds  as  big  as  your  fist,  and  to  make  them  so  that 
they  will  sell  for  prices  so  small  that  I  wouldn't  dare  to 
mention  them  to  a  skeptical  public."- — Mr.  Hunter  is 
urged  to  let  a  few  of  us,  at  least,  in  on  his  secret.  It 
is  rather  tantalizing  for  this  Midas,  who  can  even  turn 
food  into  gold,  to  dazzle  us  with  glimpses  of  his  wealth 
but  who  slams  the  door  in  our  faces  when  we  try  to  peer 
within. 
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German-Polish  Contest  for  Upper  Silesian 

Mineral  Riches 

Assignment  of  Territory  by  the  Peace  Conference  Transfers  to  Poland,  Subject  to 

Plebiscite,  One  of  the  Most  Important  Mineral  Areas  of  Europe — 

Region  Produces  Coal,  Zinc,  Lead  and  Iron 
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By  John  E.  Orchard 
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THE  future  economic  position  of  Germany  is  today 
the  subject  of  much  speculation.  The  bugaboo  of 
German  cheap  goods,  of  German  selling  methods, 
of  German  trade  penetration  is  ever  present  in  the 
minds  of  the  commercial  interests  of  the  Allied  coun- 
tries, who  cannot  forget  that  in  1914  Germany  was 
rapidly  becoming  the  dominant  factor  in  many  branches 


JOHN  K    ORCHARD 

of  international  trade,  through  private  initiative  and 
government  encouragement.  At  present  little  of  the 
complicated  trade  structure  built  up  so  carefully 
remains.  It  is  conceivable,  however,  tiiat  it  may  be 
rebuilt  in  time;  but  Germany  will  labor  under  serious 
handicaps.  She  has  suffered  a  military  defeat;  her  peo- 
ple are  in  a  state  of  unrest ;  her  industries  seem  to  be 
disorganized:  her  financial  control  in  Allied  countries 
has  been  destroyed  by  the  vigorous  administration  of 
alien  property  laws.  Furthermore,  Germany  has  lost 
very  important  territory  from  the  industrial  standpoint. 
It  is  with  the  strip  of  territory  ceded  to  Poland,  and 


more  particularlv  with  that  part  known  as  Upper  Silesia, 
that  the  present  article  is  concerned.  The  discussion  is 
limited  to  the  mineral  wealth  of  the  region. 

Before  entering  into  the  discussion  of  mineral 
resources,  it  is  necessary  to  explain  briefly  the  limits  of 
the  ceded  territories  and  the  terms  of  the  Treaty  of 
Peace  applicable  to  them.  The  Peace  Conference,  in 
determining  the  new  eastern  boundaries  of  Germany, 
followed  two  cardinal  principles :  first,  the  re-esj;ablish- 
ment  of  the  ancient  State  of  Poland  by  restoring  to  Pol- 
ish sovereignty  the  area  taken  by  Prussia  at  the  time  of 
the  first  partition  of  Poland  in  1772,  and,  secondly,  the 
placing  under  Poli.sh  rule  of  such  districts  as  are  pre- 
dominantly Polish  in  population.  As  a  corollary  in  this 
latter  principle.  Germany  was  permitted  to  retain  dis- 
tricts predominantly  German  in  population,  even  though 
they  were  within  the  original  limits  of  Poland.  In  other 
words,  boundaries  were  established  along  ethnic  lines. 
In  a  brief  article,  only  the  barest  description  of  the  new 
boundaries  is  possible,  but  on  the  accompanying  map  the 
general  limits  of  the  ceded  territoiy  are  indicated. 

The  western  boundary  of  the  former  Kingdom  of 
Poland  was  taken  as  a  basis  and  followed  closely  with 
some  deviations  to  straighten  frontiers  and  to  conform 
to  the  ethnic  ideal.  Practically  all  of  West  Prussia  and 
Posen  is  ceded  without  reservation  to  Poland.  Danzig, 
with  a  small  area  at  the  mouth  of  the  Vistula  River,  is 
made  a  free  city.  The  northern  part  of  East  Prussia, 
Iving  along  the  Baltic  Sea  and  bounded  by  the  Nogat  and 
Vistula  rivers  on  the  west  and  by  the  Niemen  River  on 
the  east,  is  retained  by  Germany,  though  no  longer  con- 
tiguous to  the  main  part  of  the  empire.  The  rule  of  the 
remainder  of  East  Prussia  is  to  be  determined  by  a 
plebiscite.' 

In  the  treaty,  as  originally  presented  to  Germany,  the 
r.ew  boundary  from  a  point  near  Lorzendorf,  a  village 
situated  about  ten  miles  from  the  junction  of  the 
southern  administrative  boundary  of  Posen  with  the 
German-Russian  frontier  of  1914,  was  defined  as  a  line 
d.rawn  across  Silesia  to  a  point  on  the  former  German- 
Austrian  frontier  about  five  miles  east  of  Neustadt.  In 
ether  words.  Upper  Silesia  was  ceded  outright  to  Poland, 
along  with  West  Prussia  and  Posen.  Germany  entered 
a  vigorous  protest  to  this  loss  of  territory,  on  the  ground 
that  Upper  Silesia  had  not  been  a  part  of  Poland  since 
1312'  and  that  Ihe  population  was  predominantly  Ger- 
man. The  reply  of  the  Peace  Conference  was  to  con- 
tinue the  boundary  from  Lorzendorf  along  the  old 
administrative  boundary  of  Posen  to  the  former  Ger- 
man-Russian frontier  and  thence  along  that  frontier  and 


•Treaty  of  Peace,   Articles   27,   28,    87.    94,   100. 

=Silesia  was  conquered  from  Poland  by  John  of  Bohemia  in  "tS12 
Bohemia  pa.ssed  under  the  rule  of  Austria  in  1526  with  the  elec- 
tion of  Ferdinand.  Dul<e  of  -Austria,  to  the  throne  of  Bohemia  Tn 
1763,  at  the  end  of  the  Seven  Years  War.  'Austria  ceded  both 
Upper  and  T.owr  .Silesia  to  Prussia. 
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the  German-Austrian  frontier  to  the  point  near  Neu- 
stadt  and  to  provide  a  plebiscite  for  Upper  Silesia,  the 
area  between  thip  latter  boundary  and  the  Lorzendorf- 
Neustadt  line  as  originally  defined." 

The  principal  terms  of  the  plebiscite  to  be  held  in 
I'pper  Silesia  are  as  follows:  Upon  the  coming  into 
force  of  the  Treaty  of  Peace,  the  plebiscite  area  is  to  be 
placed  under  the  authority  of  an  International  Commis- 
sion of  four  members  to  be  designated  by  the  United 
States,  France,  the  British  Empire,  and  Italy.  This 
commission  is  to  enjoy  all  the  powers  previously  exer- 


councils  are  to  be  dissolved,  and  the  members,  if  natives 
of  another  region,  are  to  be  evacuated.  All  military  and 
semi-military  organizations  formed  in  the  area  are  to  be 
immediately  disbanded. 

The  vote  is  to  take  place  at  such  date  as  may  be  deter- 
mined by  the  principal  Allied  and  Associated  Powers, 
but  not  sooner  than  six  months  or  later  than  eighteen 
months  after  the  establishment  of  the  commission  in  the 
area.  The  right  of  vote  is  to  be  given  without  distinc- 
tion of  sex  to  all  persons  who  have  completed  their 
twentieth  year  on  Jan.  1  of  the  year  in  which  the  plebis- 


LEGEND: 1914-   frontiers;  frontiers  fixed    by   VERSAILLES    TREIATV;        -— - 

PROBABLE    POLISH     FRONTIERS    IN    RUSSIA  AND    AUSTRIA;  V/////////A  PLEBISCITE.    AREA    OF     EAST 

PRUSSIA   AND    SILESIA      (uPPER   SILESIA);  •'J^^^^^^S^      FREE   CITY  OF    DANJlie  . 

TKKKrrORY    CKDKI)    I'.V    CKKMANY 


cised  by  the  German  government,  except  those  of  legis- 
lation and  taxation,  and  over  the  latter  the  commission 
is  to  have  the  power  to  veto  changes.  To  maintain  order 
and  to  enforce  regulations  of  the  commission,  troops  of 
the  Allied  and  Associated  Powers  are  to  occupy  the  area 
until  the  terms  of  the  treaty  are  carried  out.  Fifteen 
days  after  the  coming  into  force  of  the  treaty,  all  Ger- 
man troops  and  certain  designated  German  otticials  are 
required  to  evacuate  the  area.    Workmen's  and  soldiers' 

"Treaty  of  Peace,  Arti61e  88. 


TO    POLAND 

cite  is  held  and  who  were  born  in  the  area  or  have  lived 
there  for  a  period  of  time  to  be  determined  by  the  com- 
mission, or  have  been  expelled  by  the  German  authori- 
ties and  have  not  retained  their  domicile  there.  These 
provisions  are  aimed  to  defeat  the  colonization  and 
deportation  schemes  of  the  Germans,  who  have  been 
making  every  effort  to  establish  a  German  population  in 
the  area.  At  the  conclusion  of  the  voting,  the  commis- 
sion is  to  recommend  to  the  principal  Allied  and  Asso- 
ciated Powers  the  line  which  should  be  adopted  as  the 
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frontier  of  Gerrr-any  in  Upper  Silesia  as  determined  by 
the  wishes  of  the  inhabitants.* 

Before  proceeding  to  the  discussion  of  the  mineral 
resources,  it  may  be  well  to  mention  the  treaty  provi- 
sions as  to  property  rights  in  the  ceded  areas.  Poland 
is  to  acquire  all  the  property  and  possessions  belonging 
to  the  German  Empire  or  to  the  German  states  situated 
within  the  ceded  territory.  The  value  of  such  property 
is  to  be  fixed  by  the  Reparation  Committee,  whose 
powers  are  defined  in  Annexes  II  to  VII  of  Section  I  of 
Part  VIII,  and  paid  by  the  Polish  state  to  the  commit- 
tee for  the  credit  of  the  German  government  on  account 
of  sums  due  for  reparation.' 

Private  property  belonging  to  a  German  national 
within  the  ceded  territory  may  be  liquidated,  but  the 
proceeds  are  to  be  paid  directly  to  the  owner,  whose 


Europe.  Its  area,  as  compared  with  West  Prussia  and 
Posen,  is  small,  but  its  wealth  is  great. 

The  result  of  the  plebiscite  will  be  of  vital  importance 
to  Germany  and  to  the  new  state  of  Poland.  If  the 
inhabitants  decide  for  Polish  rule,  Poland  will  become 
one  of  the  leading  producers  of  minerals  in  Europe;  if 
they  decide  for  German  rule,  one  domestic  source  of  raw 
materials  will  be  saved  to  the  German  metal  industries, 
handicapped  by  the  cession  of  the  mineral  districts  of 
western  Germany  to  France  and  by  the  destruction  of 
Germany's  financial  control  of  foreign  mineral  pro- 
duction. 

Upper  Silesia  has  an  area  of  approximately  5,000 
square  miles.  The  population  has  been  estimated  at 
2,200,000,  of  whom  1,700,000  aie  Polish.  The  principal 
mineral  resources  are  coal,  zinc,   lead,  and  iron.     The 


CITY  OP  ZAHRZE.  IN  UPPER  S1LESI.\ 


rights  are  to  bo  protected  by  the  mixed  arbitral  tri- 
bunal provided  for  in  Section  VI  of  Part  X.  The  prop- 
erty of  German  nationals  who  acquire  Polish  citizen- 
ship by  the  cession  of  the  territory  will  not  be  dis- 
turbed. 

The  territories  ceded  by  Germany  to  Poland  and  those 
submitted  to  a  plebiscite  are  of  the  very  greatest  eco- 
nomic importance.  Posen,  West  Prussia,  and  East  Prus- 
sia are  mainly  agricultural.  A  few  mineral  deposits  are 
known,  but  they  are  of  little  importance.  Upper  Silesia, 
on  the  other  hand,  is  one  of  the  most  important  mineral 
regions  not  only  of  the  former  German  Empire  but  of 

'Treaty   of  Peace,  Annex  to  Article  88. 
■^Treaty  of  Peace,   ArticU    1'36. 
'Treaty  of  Peace,   Articles    92.    297. 


manufacture  of  iron  and  steel  is  an  important  and  grow- 
ing industry. 

It  has  been  impossible  to  secure  recent  statistics  of 
mineral  production  in  Upper  Silesia.  The  output  of  the 
district  has  been  included  in  the  total  output  for  the 
German  Empire,  but  no  separate  official  figures  have 
been  given.  The  information  in  the  following  para- 
graphs has  been  .secured  for  the  most  part  from  the 
statements  presented  to  the  Peace  Conference  by  the 
Polish  Economic  Delegation,  supplemented  by  statistics 
from  the  report  of  the  British  Economic  Mission,  and 
from  the  Russian  j'ear  book.  Most  of  the  statistics  are 
for  the  years  1910  and  1911.  All  figures  of  production 
have  been  reduced  to  short  tons. 

Zinc. — Although  the   output  of  coal   is   much   larger 


386 


Engineering    and    Mining    Journal 


Vol.  109,  No.  6 


zinc  is  probably  the  most  important  mineral  resource  of 
Upper  Silesia  as  far  as  Germany  is  concerned.  At  one 
time  Upper  Silesia  was  the  principal  source  of  zinc  in  the 
world,  and  in  1913  it  was  not  only  the  leading  producing 
district  of  the  empire,  but  of  all  Europe.  The  principal 
deposits  are  near  Beuthen,  on  the  former  boundary 
between  Russia  and  Germany,  extending  also  into  Rus- 
sian Poland  and  Galicia.  The  deposits  of  Galicia  have 
been  of  little  importance,  but  those  lying  in  Kielce  and 
in  the  neighborhood  of  Olkusz,  Russian  Poland,  are  the 
most  important  producers  of  European  Russia. 
'  The  zinc  deposits  of  Silesia  are  of  the  same  general 
type  a.s!  those  of  the  Mississippi  Valley.  They  contain 
both  lead  and  zinc  and  occur  in  Triassic  formation  over- 
lying carboniferous  coal-bearing  rocks.  The  close  prox- 
imity of  a  plentiful  supply  of  fuel  has  greatly  stimu- 
lated the  grow^th  of  the  smelting  industry.  The  ores  are 
chiefly  smithsonite  and  blende,  but  other  calamine 
deposits  occur  in  the  form  of  stockworks,  pipes,  and 
sheets,  sometimes  in  beds  or  pockets  of  residual  clay. 
These  last-named  deposits  were  the  first  to  be  worked 
and  are  now  approaching  exhaustion.'  The  calamine  ore 
is  reported  to  average  about  25  per  cent  5;inc  and  the 
blende  40  per  cent,  which,  however,  appears  to  be  too 
low  an  average  in  view  of  the  reported  output  of  metal. 

In  1910,  the  latest  year  for  which  separate  production 
statistics  for  Upper  Silesia  are  available,  the  district 
produced  over  650,000  short  t..ns  of  ore,  or  approxi- 
mately 80  per  cent  of  Germany's  total  output  for  that 
year.  The  relative  percentage  probably  did  not  decrease 
during  the  later  pre-war  years,  although  there,  was  a 
decline  in  the  total  output  of  Germany. 

Much  of  the  zinc  ore  of  Silesia  has  been  treated  in 
local  smelters,  which  have  produced  about  200,000  tons 
cf  metal  annually.  It  is  estimated  that  about  30,000 
tons  of  ore  was  exported  annually  to  Galicia  and  about 
100,000  tons  of  metal  to  the  Rhine  district  of  Germany 
and  to  neighboring  countries. 

Five  of  the  sixteen  principal  zinc  smelters  of  Ger- 
many were  situated  in  Upper  Silesia  at  Lipine,  Beuthen, 
Shurentochlowitz,  and  Kattowitz.  The  remaining  smel- 
ters, most  of  which  were  in  Rhenish  Westphalia, 
depended  largely  upon  imports  for  their  supplies  of  zinc 
ores.  As  Germany's  most  important  source  of  zinc  ores 
and  concentrates,  Australia,  has  been  cut  off  for  some 
time  to  come,  the  future  of  the  zinc  'ndustry  along  the 
Rhine  would  seem  to  be  far  from  prom.ising.  Only  about 
one-third  of  the  former  supply  of  ore  will  be  available. 
There  is  a  possibility  of  increased  production  in  Silesia, 
however,  as  the  output  of  the  mines  has  been  limited  by 
the  capacity  of  the  local  smelters  for  a  number  of  years. 
Germany  may  be  ab!e  to  import  a  part  of  the  surplus. 

Financial  control  of  the  zinc  deposits  of  Silesia  has 
been  largely  in  German  hands.  One  of  the  large  smel- 
ters was  owned  and  operated  by  the  Prussian  govern- 
ment. When  the  German  Zinc  Syndicate  was  formed  in 
1909  by  the  Merlon  group,  Beer,  Sondheimer  &  Co.,  and 
Aaron  Hir.sch  &  Son,  the  Silesian  concerns  immediately 
became  memberr..  As  pointed  out  previously,  the  prop- 
erty owned  by  the  Prussian  government  will  be  acquired 
by  the  Polish  government.  There  will  be  no  change  in 
the  ownership  of  the  private  mines  except  those  owned 
by  German  nationals  refusing  to  accept  Polish  citizen- 
ship. Before  the  war  French  capital  had  secured  a  foot- 
hold in  the  district  and  also  in  Russian  Poland.  Con- 
sidering the  great  demand  for  capital  in  Poland  and  the 
friendly  relations  existing  between  the  two  nations,  it 


'Unpublished  rcpoit,  U.  S.  Department  of  the  Intciior. 


is  probable  that     the   French  financial  control  will  be 
extended. 

Coal. — The  coal  deposits  of  Upper  Silesia  are  only  a 
part  of  the  huge  field  extending  also  in  Austria  and  Rus- 
sian Poland.  The  center  of  this  field,  which  covers  prob- 
ably 2,000  square  miles,  is  under  the  small  town  of 
Myslowice,  called  the  three  empires  point,  because  there 
the  former  frontiers  of  Germany.  Austria,  and  Russia 
met.  In  passing  it  may  be  stated  that  the  Dombrowa 
field,  situated  in  the  Petrokov  and  Kielce  provinces  of 
Russian  Poland,  is  the  most  productive  field  of  Russia. 
Large-scale  production  did  not  begin  there  until  1912, 
but  the  increase  was  rapid  in  the  two  following  years. 

By  far  the  largest  part  of  the  Polish  field  lies  in 
Upper  Silesia.  Estimates  of  the  reserves  in  the  entire 
field  vary  considerably,  ranging  from  85  billion  tons  to 
255  billion  tons.  If  the  minimum  estimate  of  85  billion 
tons,  made  by  the  Polish  Economic  Delegation,  is  taken 
as  a  basis,  51  billion  tons,  or  60  per  cent,  lies  in  Upper 
Silesia,  29  billion  tons,  or  34  per  cent,  in  Galicia  and 
Austrian  Silesia,  and  5  billion  tons,  or  6  per  cent,  in 
Russian  Poland.  It  has  been  estimated  by  the  Inter- 
national Geological  Congress  that  10  per  cent  of  Ger- 
many's "actual"  reserves  of  bituminous  grade  coal  and 
almost  40  per  cent  of  her  total  "actual"  and  "probable" 
reserves  of  all  grades  was  in  Silesia. 

Practically  all  of  the  coal  of  Upper  Silesia  is  of  bitu- 
minous grade.  The  deposits  are  thick  and  easily  mined. 
Unlike  most  of  the  coal  found  in  Russian  Poland  and 
Galicia,  the  Siles'an  coal  produces  coke  of  a  good  quality. 
The  value  of  the  coke  production,  with  the  accompany- 
ing byproducts,  is  nearly  $25,000,000  per  year. 

It  was  in  the  Silesian  portion  of  the  field  that  exploi- 
tation first  began.  As  early  as  1800,  the  annual  produc- 
tion was  116,000  short  tons.  Since  that  year  develop- 
ment has  been  rapid,  and  in  1913  there  was  a  production 
of  48,267,000  tons.  The  fields  of  Dombrowa,  in  Russian 
Poland,  and  Cracow,  in  Austria,  produced  in  the  same 
year  7,119,000  and  2,094,000  tons  respectively.  In  all 
of  Germany  in  1913  somewhat  over  305,714,000  tons  of 
coal  was  produced,  the  Upper  Silesian  output  amounting 
to  over  15  per  cent  of  this  total. 

Not  only  has  output  been  large,  but  the  deposits  are 
far  from  being  exhausted.  With  improved  and  more 
intensive  methods  the  mines  may  be  made  to  produce 
nmch  larger  quantities.  The  coal  fields  of  New  Poland 
will  rank  among  the  leading  producers  of  Europe,  being 
surpassed  probably  by  only  Great  Britain  and  France. 

Only  a  small  amount  of  Silesian  coal  has  been  shipped 
to  the  Rhine.  Freight  rates  on  German  railways  have 
been  determined  "^n  the  basis  of  cost  of  service;  that  is, 
the  tariff's  have  been  a  uniform  mileage  rate  plus  ter- 
minal charges.  Accordingly,  goods  that  can  reach  a 
market  only  after  a  long  haul  by  rail  have  difficulty  in 
competing  with  goods  produced  close  at  hand,  because 
of  the  high  freight  rate  that  must  be  added  to  the  cost 
of  production.  This  fact  has  been  particularly  true  of 
the  agricultural  and  mineral  products  of  eastern  Ger- 
many. Despite  the  protests  of  the  producers,  the  gov- 
ernment has  refused  to  grant  lower  rates,  and  eastern 
Germany  has  been  as  far,  economically,  from  the  indus- 
trial sections  of  the  Rhine  as  New  York. 

The  Silesian  coal,  unable  to  compete  on  the  Rhine  with 
the  coal  of  Westphalia  and  the  Sarre  Basin,  has  been 
used  mainly  in  the  metallurgical  and  manufacturing 
industries  of  eastern  Germany.  Some  shipments  have 
been  made  by  water  to  nearby  countries — to  Denmark, 
Norway,   Sweden,   and   Russian   Poland.     Taken    alone. 
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therefore,  the  loss  of  the  coal  output  of  Upper  Silesia 
would  not  be  a  -erious  blow  to  German  industry,  which 
has  never  depended  upon  it;  but  with  the  loss  of  the 
Sarre  Basin,  Germany  hopes  to  retain  Upper  Silesia  as 
a  source  of  supply  to  supplement  the  fields  of  West- 
phalia. 

If  Silesia  decides  for  Polish  rule,  the  coal  will  be  used 
in  much  the  same  region  as  at  present;  that  is,  in  local 
industries,  in  Po.-en.  in  West  Prussia,  and  in  East  Prus- 
sia. As  in  the  case  of  zinc,  production  may  be  suffi- 
ciently increased  to  provide  a  surplus  for  export  to 
Germany. 

It  has  been  remarked  that  without  the  Silesian  coal 
fields  Prussia  would  have  remained  a  second-rate  power, 
politically  and  economically,  but  this  statement  would 
seem  to  be  an  exaggeration.  It  is  apparent,  however, 
that  from  the  standpoint  of  the  economic  wealth  of  the 
empire,  the  loss  of  this  coal  field  will  be  a  serious  one. 

Most  of  thef oal  mines  of  Upper  Silesia  have  been 
ovraed  and  operated  by  German  capital.  A  large  part  of 
the  production  has  come  from  a  group  of  mines  owned 
by  the  Prussian  government.  The  coal  operators  of  the 
district  have  been  united  for  a  number  of  years  in  the 
I'pper  Silesian  Coal  Syndicate.  Through  ownership  of 
the  Koenigen  Louise  Mines,  the  Prussian  government 
has  exercised  an  active  influence  in  the  affairs  of  the 
syndicate.  The  efi'ect  of  the  cession  of  tsrritoi-y  upon 
the  commercial  control  of  the  government-owned  mines 
and  those  owned  by  German  nationals  has  already  been 
indicated  in  the  paragraphs  on  zinc. 

Lead. — There  remains  little  to  be  said  for  lead  that 
has  not  already  been  said  for  zinc.  The  ore  is  found 
with  the  zinc,  and  the  geological  formation  is  therefore 
the  same.  The  mineralization  is  found  in  two  horizons. 
The  lower,  characterized  by  blende  with  a  little  galena 
and  marcasite,  which  contains  a  trace  of  arsenic  and 
nickel,  lies  at  a  depth  of  64  to  115  m.  below  the  surface 
and  in  places  attains  a  thickness  of  15  m.  The  upper, 
or  lead  horizon,  lies  12  to  15  m.  above  the  lower  one  and 
is  above  water  level " 

Production  of  lead  has  been  of  much  less  importance 
than  the  production  of  zinc.  The  deposits  of  Upper 
Silesia  and  of  Galicia  and  Russian  Poland  provid  x\  a 
flourishing  industry  two  hundred  years  ago,  but  at  pres- 
ent tho.e  situated  in  Galicia  and  Russian  Poland  have 
been  practically  abandoned. 

In  1910  about  65,000  tons  of  ore  was  produced  in 
Upper  Silesia,  and  in  1913  one-half  of  the  lead  ore  pro- 
duced in  Germany  was  obtained  from  that  region. 
Before  the  war  the  annual  exports  of  lead  fi'om  Upper 
Silesia  equaled  about  30,000  tons.  The  Prussian  govern- 
ment has  controlled  the  lead  output  through  the  opera- 
tion of  a  smelter  at  Tarnowitz,  which  consumed  prac- 
tically the  entire  yield  of  the  Upper  Silesian  mines  and 
produced  about  45  per  cent  of  the  lead  output  of 
Germany. 

In  pre-war  years  Germany  ranked  third  among  the 
pig-lead  producers  in  the  world,  but  only  about  40  per 
cent  of  her  production  came  from  domestic  ores,  German 
smelters  being  dependent  upon  imports  for  their  sup- 
plies. It  is  certain  that  imports  from  Australia  will  not 
reach  the  pre-war  total  for  a  number  of  years,  and  the 
smelters  will  be  sure  of  only  about  20  per  cent  of  the 
ore  previously  consumed. 

Iron. — Little  information  of  a  definite  nature  is  avail- 
able regarding  the  iron-ore  deposits  of  Upper  Silesia. 

"U'voublished  Report,  U.  S.  Department  of  the  Interior. 


It  is  knovra  that  they  are  large,  but  up  to  the  present 
there  has  been  little  development.  The  reserves  of  the 
entire  Polish  field  extending  into  Russian  Poland  and 
Galicia  have  been  estimated  at  300  to  400  million  tons. 
The  most  important  producing  mines  at  present  are  near 
Olkusz,  Dombrowa,  Czestochowa,  and  Wielun,  Russian 
Poland,  but  those  in  Upper  Silesia  are  a  close  second. 
The  Galician  fields  have  been  of  little  importance. 

In  1910  the  production  of  iron  ore  in  Upper  Silesia 
was  a  little  over  250,000  tons,  only  about  1  per  cent  of 
Germany's  total  output.  If  the  above  estimates  of 
reserves  are  at  all  accurate,  production  may  be  increased 
considerably.  The  ore  is  a  low-grade  brown  ore, 
averaging  about  35  per  cent.  Production  has  not  been 
sufficient  even  to  supply  the  local  industries  of  Upper 
Silesia,  and  large  quantities  of  ore  have  been  imported 
from  Sweden,  Hungary,  Russian  Poland,  and  Spain. 
The  iron  and  steel  industry  was  being  developed  rapidly 
before  the  war,  and  in  1912  there  were  forty-six  metal- 
lurgical plants,  producing  about  1,000,000  tons  of  pig 
iron  and  1,500,000  tons  of  iron  and  steel. 

It  is  apparent  that  the  loss  of  the  present  production 
cf  iron  ore  in  Upper  Silesia  will  be  of  slight  importance 
to  Germany  as  compared  with  the  loss  of  the  Lorraine 
fields. 

Minor  Deposits. — Deposits  of  silver  and  chromite 
have  also  been  reported  in  Upper  Silesia,  but  they  are 
so  small  and  of  such  low  grade  that  they  have  never  been 
worked.  The  cement  industry  has  a  production  of  about 
7,000,000  bbl.  annually.  There  are  in  Upper  Silesia 
thirty  quarries,  with  an  annual  output  valued  at  $2,500,- 
000.  Clay  suitable  for  the  manufacture  of  porcelain  is 
also  found. 

By  the  cession  of  Upper  Silesia,  Germany  will  suffer 
a  serious  loss  in  mineral  wealth.  We  have  seen  that  the 
area  in  pre-war  years  produced  80  per  cent  of  Ger- 
many's zinc  ore,  15  per  cent  of  her  coal,  50  per  cent  of 
her  lead  oi-e,  and  1  per  cent  of  her  iron  ore.  The  loss 
assumes  much  more  serious  proportions  when  we  take 
into  consideration  the  iron  deposits  of  Lorraine  and  the 
coal  deposits  of  the  Sarre  Basin,  ceded  to  France.  It  is, 
of  course,  impossible  to  determine  this  loss  in  definite 
quantities,  but  in  the  following  table  an  attempt  is  made 
to  show  the  probable  output  of  the  four  minerals  in  the 
territory  left  to  Germany,  production  for  1913  being 
used  as  a  basis. 

PROBABLE  mineral  PRODUCTION  OF  GERMANY 
(In  Short  Tons) 

Former                                         Sarre  Upper  New 

Germany           Lorraine             Basin  Silesia  Germany 

Coal 305.000,000        40,000.000  48.000.000  217,000.000 

Iron...       ,      26,000.000       23,250,000          250,000  1,500,000 

Zinc 700,000        560,000  140,000 

Lead 140,000        65,000  75,000 

Germany  retains  about  70  per  cent  of  her  former  coal 
production,  6  per  cent  of  her  iron  ore,  20  per  cent  of  her 
zinc  ore,  and  53  per  cent  of  her  lead  ore.  And  for  a 
number  of  years  about  30,000,000  tons  of  the  coal  pro- 
duction that  she  retains  must  be  turned  over  to  France, 
Belgium,  Italy,  and  Luxemburg. 

One  measure  of  relief  is  provided  by  the  Treaty  of 
Peace.  Poland  undertakes  for  a  period  of  fifteen  years 
to  export  to  Germany,  free  of  all  export  duties,  the 
products  of  the  mines  of  any  part  of  Upper  Silesia 
transferred  to  Poland  in  accordance  with  the  terms  of 
the  treaty.  Poland  also  agrees  to  grant  as  favorable 
terms  for  sale  of  such  products  to  purchasers  in  Ger- 
many as  to  purchasers  in  Poland  or  any  other  country." 

'Treaty   of  Peace,   Article   90. 
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Who  Owns  the  Earth? 


A  Comparison  of  the  Mineral  Wealth  of  the  Nations  Shows  the  Influence  of  Certain  Policies 

That  Have  Been  Followed  in    the  Procuring  of  Their  Holdings — 

Position  of  United  States,  England  and  Japan 

By  J.  E.  Spurr 


IITERALLY  and  figuratively,  the  ownership  of  the 
earth  is  the  ownership  of  its  mineral  wealth. 
_i  Recent  studies  made  by  my  associates  throw  a  con- 
centrated light  on  the  present  and  prospective  owner- 
ship, and  the  accompanying  charts  give  a  graphic  por- 
trayal .^f  relative  control  by  different  peoples.  Of  these. 
Fig.  1  shows  political  (or  rather  in  this  case,  strictly 
territorial")  control,  and  Fig.  2  commercial  control. 
As  based  upon  the  territorial  and  commercial  control  of 
the  fundamental  minerals,  it  appears  that  the  earth  is 
owned  by  the  two  great  Anglo-Saxon  nations,  the  United 
States  and  the  British  Empire;  the  former  by  destiny 
and  good  fortune,  and  without  political  plan  or  policy, 
in  that  such  a  vast  store  of  mineral  wealth  of  nearly 
all  kinds  was  found  in  the  great  sparsely  populated  wil- 
dernesses of  America  which  it  occupied;  the  latter 
through  the  imperial  policy  of  Britain,  developed 
through  hundreds  of  years  by  the  need  of  extending 
commerce  and  the  flag  into  far-off  lands  to  supplant  the 
slender  resources  of  Britain's  own  limited  islands.  Of 
the  two,  the  United  States  is  rather  in  the  lead,  and 
possesses  and  controls  more  of  the  world's  mineral 
wealth  than  any  other  nation ;  but  Great  Britain  is  a 
close  second. 

Rapid  changes  occur,  however,  in  these  days,  and  the 
future  must  be  inspected.  The  imperial  policy  of  expan- 
sion and  increasing  political  control  has  become  a  tradi- 
tion and  an  instinct  with  Great  Britain ;  she  learned 
since  the  loss  of  her  American  colonies  to  give  full 
autonomy  to  her  more  intelligent  dependencies,  so  that 
she  strengthens  her  dominion  thereby,  and  persistently 
goes  on  her  way,  putting  more  and  more  of  the  earth 
under  the  British  flag.  Just  so,  the  wealth  and 
lesources  of  the  United  States  being  so  far  greater  than 
our  necessities,  foreign  problems  have  resolved  into 
occasional  questions  of  self-protection,  and  from  this 
condition  a  directly  resulting  theory  has  sprung,  of  non- 
interference in  the  rest  of  the  world.  Like  China,  we 
declare  ourselves  apart  from  the  world,  and  simply  ask 
tc  be  left  alone,  in  consideration  of  which  we  agree  to 
leave  the  world  alone.  Our  Monroe  Doctrine,  as  origi- 
nated, is  part  of  that  theory — we  wanted  the  world  to 
leave  all  the  Americas  alone;  but  took  no  responsibility 
for  the  Americas  otherwise — a  selfish  and  one-sided 
position. 

Lack  of  Policy  in  Regard  to  American 
Mineral  Industries 

Therefore,  as  regards  our  great  industries,  and,  more 
specifically,  our  mineral  industries,  we  have  never  had 
.1  definite  policy;  our  troubles  and  problems  were  purely 
internal,  and  the  Goven.n.ent's  efforts  were  largely 
directed  toward  the  prevention  of  such  solidarity  of  any 
one  industry  that  its  power  should  be  too  great,  although 
American  organizing  genius  first  successfully  developed 
these  colossal  business  combinations,  rising  without  Gov- 
ernment suppoi-t.  England,  too,  and  France,  with  their 
democratic  proclivities,  tended  to  resist  the  overwhelm- 


ing power  of  great  business  organizations,  as  inclining 
toward  the  destruction  of  equal  opportunity  and  threat- 
ening the  power  of  the  state.  It  remained  for  Germany 
pressing  impudently  toward  the  conquest  of  the  world, 
to  see  the  advantage  of  combining  the  powers  of  the 
state  with  those  of  business  monopolies,  as  a  means  of 
regulating  industry  at  home  and  overpowering  other 
rations  abroad;  and  so  the  old  question  of  the  union  or 
separation  of  Church  and  State  becomes  one  of  Business 
and  State. 

The  success  of  this  plan  of  German  penetration  was 
most  clearly  and  disagreeably  brought  home  to  the 
British  mind  by  the  war,  as  well  as  to  the  French  and 
the  American  perception,  and  during  the  war  England 
took  under  government  control  her  mineral  industries 
more  definitely  and  systematically  than  did  we.  More- 
over, perceiving  the  success  of  the  German  system  as  a 
means  of  penetration,  and  as  a  method  against  com- 
petitors, she  has  adopted  it,  there  being  a  striking  ten- 
dency to  put  her  key  industries  under  syndicates,  unions. 
cartels,  or  trusts  controlled  directly  by  the  state. 

A  system  of  '^tate  socialism  thus  takes  the  place  of 
the  freedom  of  individual  competition,  and.  as  regards 
the  mineral  industries,  much  the  same  action  has  been 
taken  by  France.  But  in  America,  dropping  all  the 
problems  and  half-learned  lessons  of  the  war,  we  return 
to  the  atatiig  quo  ante.  If  this  difference  continues, 
it  is  certain  that  British  control  of  the  earth — whereby 
we  mean  its  minerals — will  eventuallv  preponderate.  As 
far  as  we  are  concerned,  we  would  perhaps  rather  see 
it  in  the  hands  of  Great  Britain  than  of  any  other 
power,  but  must  we  not  decide  upon  our  ovvai  course  as 
a  rich  and  populous  nation  of  an  increasingly  close- 
packed  but  seething  and  yet  unorganized  globe? 

Our  statesmen,  newspapers,  and  financiers  proclaim 
to  the  world  that  we  intend  to  take  the  lion's  share  of 
the  world's  shipping  and  commerce.  England  says  noth- 
ing, but  puts  her  government  directly  behind  her  own 
industries,  while  the  American  Government  still  holds 
aloof  from  them.  Nationalism  has  been  i-evived  in 
Europe,  and  especially  in  England  and  France,  as  the 
lesult  pf  the  struggle  to  prevail  against  the  intense  Ger- 
man nationalistic  spirit,  which  all  but  subjugated  a 
world  drifting  comfortably  into  internationalism.  It 
is  conceivably  a  step  backward,  a  reversion,  but  what 
attituc'.e  shall  America  take?  The  British  and  French 
nationalism  need  not  disquiet  us  so  much  as  that  of  the 
Japanese,  still  more  intense  and  purposeful,  and  working 
with  the  same  Ger:^'an  tcols  (not  invented  in  Germany, 
but  in  America,  but,  like  most  German  arts,  successfully 
copied  and  utilized),  now  adopted  by  England  and 
F'rancc  in  self-dtfense.  America  also  has  had  a  rebirth 
cf  nationali.''m,  (Uiite  necessary  in  the  existing  state  of 
i.ffairs. 

As  the  case  now  stands,  the  United  States  largely 
predominates  in  the  petroleum  industiy,  with  71  per 
cent  of  the  world's  production  in  1917;  England,  far 
behind,  is  in  a  way  to  overtake  us  with  giar*   strides 
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FIGURE  2 

POLITICAL    CONTROL  (TERRITORIAL) 
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under  her  new  system.  In  the  basic  necessities  of  coal 
and  iron,  the  United  States  also  leads.  The  second 
place  in  the  steel  industry,  held  by  Germany,  was  pre- 
sumably lost  as  a  result  of  the  war,  and  probably  passes 
to  England,  already  second  in  coal  and  with  her  iron 
industries  in  charge  of  a  government-controlled  syndi- 
cate for  purposes  of  protection  and  expansion. 

In  copper,  the  United  States  is  far  away  in  the  lead, 
with  England  a  long  second,  and  in  lead,  also,  with  half 
the  world's  production,  with  England  second.  Before 
the  war  England  and  Germany  were  about  tied  for 
second  place,  and  the  latter  was  rapidly  drawing  ahead 
through  her  state-controlled  commercial  methods;  but 
the  war  will  set  her  back  greatly.  In  zinc,  the  United 
States  had  the  greatest  production  (32  per  cent)  before 
the  war,  slightly  more  than  Germany  (28  per  cent),  but 
German  methods  gave  it  the  preponderance  of  actual 
commercial  control.  The  result  of  the  war  will  restore 
the  commercial  supremacy  to  the  United  States,  and  the 
importance  of  England  will  increase.  In  silver,  the 
United  States  now  leads  in  production  in  both  territorial 
and  commercial  control,  and,  by  her  commercial  control 
over  Mexican  production,  controls  one-half  of  the  world's 
output,  with  Great  Britain  a  strong  commercial  second, 
having  nearly  40  per  cent  of  it. 

In  the  production  of  the  important  mineral,  sulphur, 
the  United  States  is  far  in  advance  of  the  world,  with 
65  per  cent  of  the  world's  production  in  1916.  Italy  is 
second,  Japan  third,  and  England  is  practically  unrepre- 
sented. Phosphate  rock  is  dominated,  both  territorially 
and  commercial'y,  by  the  United  States,  but  there  are 
other  supplies  for  England,  and  France  has  abundance 
in  her  own  territory.  Vanadium  is  commercially  con- 
trolled by  the  United  States,  although  territorially  by 
Peru.  Molybdenum  has  very  lately  come  to  he  controlled 
by  the  United  States,  with  Great  Britain,  formerly  first, 
now  second.  In  uranium  and  radium  the  United  States 
also  has  first  place,  with  Austria  a  long  second.  The 
aluminum  industry  is  strongest  in  the  United  States, 
although  very  important  also  in  France. 

Great  Britain  Stands  High  in  Productivity 
OF  Mineral  Wealth 

In  the  following,  however,  Great  Britain  has  control: 
The  important  "key  industry"  of  tin,  where  her  terri- 
torial control  is  one-half  and  her  commercial  control 
absolute,  whereas  the  United  States  is  not  represented ; 
in  the  important  nickel  industry  by  territorial  control 
of  80  per  cent,  and  by  a  commercial  control  that  is  now 
probably  predominant  over  the  strong  American 
interests,  as  a  result  of  an  active  government  policy; 
in  tungsten  she  controls  territorially  the  greatest  pro- 
duction (34  per  cent),  and  by  her  commercial  suprem- 
acy .54  per  cent  (1917),  the  United  States  being 
second,  with  a  commercial  control  of  35  per  cent, 
although  the  territorial  control  is  only  17  per  cent,  about 
equal  to  that  of  Bolivia. 

In  manganese,  Russia  nominally  leads,  with  36  per 
cent  commercial  control  (55  per  cent  of  production  in 
1913),  but  under  present  conditions  the  effect  is  to  give 
England  the  lead,  with  the  United  States  of  minor 
importance.  In  chromium.  Great  Britain  and  France 
control  through  a  syndicate,  in  which  the  British  inter- 
est is  in  the  majority,  and  the  United  States  occupies  a 
subordinate  position  with  regard  to  both  these  coun- 
tries. In  gold  production  the  British  Empire  controls 
63  per  cent ;  that  of  the  United  States  is  23  per  cent.    In 


graphite  in  1913  the  British  Empire  was  second  to  Aus- 
tria-Hungary. It  will  now  take  the  first  place,  and 
the  United  States  will  be  a  competitor.  In  asbestos, 
the  British  Empire  produces  87  per  cent  and  controls 
commercially  63  per  cent  of  the  world's  total,  the  United 
States  being  negligible  in  production,  but  second  in  com- 
mercial control  Cof  Canadian  asbestos).  Mercury,  ter- 
ritorially, is  mainly  in  the  hands  of  Spain,  but  the  indus- 
try is  actually  dominated  by  England,  under  selling 
arrangements.  Antimony  has  long  been  controlled  by 
England,  but  control  may  revert  to  China,  which  means 
the  possibility  of  its  becoming  Japanese.  Mica,  essen- 
tial for  electrical  work,  is  controlled  by  Great  Britain. 

Only  a  few  minerals  remain  in  which  most  of  the 
industry  is  not  in  the  hands  of  either  the  United  States 
or  England — potash,  formerly  a  German  monopoly,  and 
now  divided  between  Germany  and  France,  with  Ger- 
many likely  predominant,  and  mineral  nitrates,  in 
Chilean  territory,  with  no  marked  national  commercial 
control  other  than  that  of  Chile. 

Both  America  and  England  are  strong  in  their  grip 
on  the  world's  basic  industries — England  much  stronger 
than  before  the  war  and  with  a  freshly  set  purpose  to 
expand.  A  combination  of  these  two  countries  would 
amount  to  a  practical  world  control,  and,  with  France, 
a  little  stronger  control.  This  much  for  the  present, 
but  uncertain  quantities  loom  shado'ivj',  in  the  destiny 
of  Russia,  the  future  of  Asia,  and  the  progress  of  Japan. 
Japan  is  intently  embarking  on  a  course  toward  the 
domination  of  Asia,  politically  and  commercially.  Her 
present  position  is  not  so  significant  as  the  considera- 
tion of  her  rapid  progress,  the  knowledge  of  the  rich 
field  in  which  she  is  to  work,  and  a  study  of  her  militar- 
istic methods,  which  remind  one  of  those  of  Germany. 
Japan  holds  to  no  ally  that  will  not  (temporarily)  aid 
her  in  her  forward  march,  and  in  the  weakness  of  Rus- 
sia, China,  and  Korea  she  sees  her  opportunity.  The 
v/ar  to  her  was  an  unmixed  blessing.  She  toqk  no 
chances,  and  seized  enormous  advantages. 

There  are  three  great  figures  of  nations  which  seem 
to  have  been  destined  to  be,  in  these  times,  of  critical 
importance  to  the  United  States :  In  the  past  Germany ; 
in  the  present.  Great  Britain;  in  the  future,  Japan.  The 
German  question  was  settled  in  the  only  possible  way; 
for  England  the  only  sane  solution  is  a  closer-knit  alli- 
ance; and  for  Japan,  watchfulness  and  friendly  inten- 
tions. 


"The  Journal"  as  a  Textbook 

The  Engineering  and  Mining  Journal  is  used  as  con- 
sulting textbook  in  technical  English  at  the  Michigan 
College  of  Mines;  at  the  Arizona  School  of  Mines,  the 
study  of  the  Engineering  and  Mining  Journal  is  a  re- 
quired study,  which  extends  through  several  years  of  the 
course  and  is  checked  up  by  usual  examinations. 

Other  mining  schools  are  using  The  Journal  in  the 
same  way,  as  a  standard  authority. 


The  coal  miners  at  Epinac,  France,  are  paid  a  bonus 
of  20  per  cent  of  the  dividends  earned  by  the  employing 
company.  Houses  are  provided  free  of  charge  on  condi- 
tion that  the  man  to  whom  the  house  is  allotted  works 
twenty-three  days  a  month.  A  free  chapel  and  a  chap- 
lain are  also  provided. 
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Applying  the  Blueprint  Round 

Complementary  Apparatus  and    Reference    Table  Assure  Practical  Operation  and  Successful 

Results — Instructions  as  to  the  Use  of  the  Method — Necessity  for  Agreement 

of  Manufacturers  on  Standard  Sizes  for  Connections. 

By  Charles  H.  Waters 

Written  exclusively   foT-   Th'   Journal 


ALL  must  agree  that  a  proved  system  of  holes  to 
i-\  meet  given  physical  conditions,  such  as  size  and 
J~  \.  nature  of  opening  and  character  of  rock,  when 
properly  applied,  would  without  question  give  the  near- 
est approach  to  the  desired  100  per  cent  efficiency. 
But  the  question  has  been,  how  can  they  be  drilled  as 
planned.  The  first  and  most  important  object  of  a  round 
is  to  have  the  center  cut  holes  meet  and  "break  bottom." 
When  this  can  be  done  without  fail,  greater  depths  of 
rounds  can  be  planned  and,  under  some  conditions,  fewer 
holes,  less  powder,  and  a  greater  advance,  and  at  less 
cost,  may  be  realized. 

"Cut  Holes"  Limit  Advance 

In  general,  the  possible  advance  is  limited  only  by 
the  "cut  holes."  If  the  cut  holes  "bottom"  regardless 
of  how  deep  they  are,  all  the  remaining  holes  should 
"bottom,"  providing,  of  course,  that  they  are  properly 


miner,  at  what  loss  to  the  mining  world  no  one  knows. 

Before  a  standard  round  is  adopted,  several  experi- 
ments should  be  made,  and  from  them  there  should  be 
determined  the  type  of  cut,  the  number  and  location  of 
the  holes,  the  depth,  of  round,  and  the  grade  or  grades 
of  dynamite,  and  amounts  of  each,  that  will  give  the 
best  results  with  a  given  size  of  opening  and  character 
of  rock,  before  a  blueprint  round  is  planned  and  turned 
over  to  the  machine  man  for  execution.  The  experiments 
should  be  repeated  when  any  marked  change  of  rock  is 
met.  However,  it  is  one  thing  to  outline  a  test  and 
establish  the  best  round  to  meet  given  conditions  and 
quite  another  to  apply  that  system,  for  it  is  a  difficult 
and  trying  problem,  and,  with  the  present  equipment,  it 
indeed  becomes  highly  theoretical  and  falls  short  of  the 
highest  efficiency  which  might  be  realized.  If  a  method 
could  be  devised  by  means  of  which  the  most  efficient 
round  decided  upon  could  be  applied,  by  the  drill  men, 


c_ 


V — ^ 

fo                                                                o' 

T 

1              J           Shell               ^ 

Ft 

?• 

4° 

6* 

8' 

10' 

IZ' 

14 

Ifc 

ia' 

vi\xi 

24l«." 

zi 

m 

— i 

2 

^            r 

Jaw 

^ 

4 

-\ 

3^ 

B 

Back  , 

(> 

« 
•^ 

Jan- 

7 

1 

e 

9 

4  Column  fi        1 

10 
11 

- 

W^^^yw 

O 

o 

...  -•, 

V 

K 

., 

4" 

-- 

.\l'l'.\K.\'l'l'.'<   I'SED   A.N'D   IM'Vr.Ml.  <1K    .\ri'I  ,V  1  .\i  ;    Till':    l;Lrl';i'Kl  N'T    ROINI' 


placed.  In  small  tunnels  every  inch  should  be  utilized  to 
gain  a  wider  angle  for  the  cut  holes,  thus  adding  to  theiv 
power  to  "bottom,"  upon  which,  in  the  main,  the  re- 
mainder of  the  entire  round  depends.  When  the  center 
cut  holes  intersect,  the  drill  often  breaks  away  material 
at  that  point,  enlarging  the  hole  and  making  a  small 
,  chamber,  making  more  room  in  which  to  concentrate 
the  charge  of  powder,  and  giving  the  gases  of  the  ex- 
plosion more  surface  to  work  upon.  If  the  cut  holes  are 
extended  a  few  inches  after  they  intersect,  forming  a 
cross,  still  better  results  can  be  obtained — approaching 
the  conditions  under  which  powder  can  do  its  greatest 
work.  Care  should  be  taken  that  overloading  is  not 
practiced,  as  it  is  perhaps  the  most  common  habit  of  the 


with  accuracy,  its  purpose  could  be  fulfilled. 

In  the  past  the  miner  drilled  a  round  of  holes  as  best 
he  could;  but  sometimes  he  "guessed"  badly,  and  his 
results  were  not  up  to  the  average;  and  if  he  "guessed" 
well,  the  results  were  above  the  average  and  "broke 
fine."  One  reads  about  drilling  the  center  cuts  to  "inter- 
sect," and  in  practice  this  happens  sometimes,  but  often, 
and,  in  fact,  very  many  times,  it  does  not  happen,  be- 
cause the  pointing  of  the  holi3s  must  be  left  to  some 
man's  "guess,"  instead  of  to  the  application  of  a  system 
by  means  of  which  it  can  be  done  with  exactness. 
How  the  artillei-y  in  the  late  war  would  have  jumbled 
up  an  attack  or  defense  if  each  gun  had  been  directed 
by  some  one's  "guess"! 
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In  all  thoroughly  efficient  organizations,  there  must 
exist,  knowingly  or  unknowingly,  consciously  or  uncon- 
sciously, what  are  commonly  known  as  "the  three  C's," 
and  to  the  degree  that  each  one  of  these  C's  approaches 
the  100  per  cent  mark  the  average  of  the  three  C's 
represents  the  net  efficiency  of  that  organization.  The 
three  C's — confidence,  co-operation,  conditions — are  the 
three  legs  upon  which  the  success  of  any  organization 
must  rest.  If  it  be  possible  to  obtain  80  per  cent  con- 
fidence, 50  per  cent  co-operation  and  70  per  cent  con- 
ditions, there  will  be  a  net  average  efficiency  of  66s 
per  cent. 

Importance  op  Specifying  Hardness  op  the  Orb 
IN  Reports 

In  reviewing  the  scores  of  engineers'  reports  under 
the  heading  of  "Mining  Cost,"  I  have  yet  to  read  one 
that  takes  into  consideration  the  "hardness"  of  the  ore 
with  any  degree  of  detail,  whether  it  be  one  or  seven,  or 
how  the  particular  ore  will  "drill";  whether  it  needs 
30  per  cent  or  60  per  cent  powder;  will  break  well  or 
badly ;  or  is  blocky,  medium,  or  fine.    Hardness  and  break- 


hole  is  drilled.  How  can  he  tell  if  his  cut  holes  are  run 
at  the  24  degrees  required  by  the  blueprint?  They 
may  be  18  or  29  degrees;  so  he  rightly  concludes  that 
the  system  lacks  conditions  (tools)  in  order  to  get  the 
best  results,  and  is  therefore  not  practical.  Again  he  is 
right.  Thus,  two  of  the  three  C's  are  running  pretty 
low.  Doing  his  best  in  placing  and  pointing  the  holes 
of  the  blueprint  round,  he  perhaps  does  well  if  he  gets 
It  up  to  70  per  cent,  and  with  confidence  at  only  40  per 
cent,  conditions  70  per  cent,  it  therefore  follows  that 
co-operation  must  be  low  indeed— perhaps  no  better  than 
60  per  cent,  which  gives  an  efficiency  average  for  the 
entire  operation  of  only  58  per  cent;  pretty  low,  but  a 
fair  average,  no  doubt. 

Practical  Execution  of  the  Blueprint  Round 
One  of  the  first  things  to  do  after  finding  what  round 
IS  best  suited  to  a  given  set  of  conditions  is  to  try  to 
supply  the  miner  with  the  proper  conditions  (tools)  to 
aid  him  to  carry  into  practical  e.xecution  the  blueprint 
round.  This  I  have  attempted  to  do  for  some  time,  and 
will  here  outline  what  I  have  done  to  meet  this  end  and 
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Follow  along  line  opposite  depth  of  round  wanted  to  column  under  degree  needed.    Figures  above  the  line  show  distance  bottom  of  hole  will  i,e  shifted   if  drilled  at 

Figures  below  line  show  distance  to  add  to  make  hole  extend  to  full  depth  of  proposed  round. 

(The  table,  with  instructions,  can  be  put  on  a  plate  that  can  be  easily  read  and  can  then  be  screwed  upon  the  drill  in  any  convenient  position) 


ing  characteristics  should  go  hand  in  hand  with  each 
assay,  and  be  so  shown  on  the  assay  map,  for  without 
such  knowledge  reliable  estimates  and  computations 
cannot  be  made.  In  most  cases  this  neglect  no  doubt  is 
caused  by  a  more  or  less  general  lack  of  practical  ex- 
perience among  engineers.  Yet  "Cost  Statements"  as 
well  as  "Estimates"  are  of  little  value  without  this  data. 
Unless  he  has  had  actual  experience  in  such  matters, 
an  engineer  cannot  hope  to  outline  mining  methods  or 
an  efficient  round  and  cover  items  of  depth,  powder 
required,  cost,  and  other  essential  details.  All  this  is 
well  known  among  miners,  and  they  therefore  have  little 
confidence  in  the  "blueprint"  round  when  it  is  turned 
over  to  them  for  application,  and  so  one  of  the  C's 
(confidence)  is  far  short  of  the  100  per  cent  mark,  and 
results  therefore  fall  short. 

And,  further,  the  miner  essays  to  show  that  the  blue- 
print round  is  impracticable  to  the  extent  that  he  can- 
not, with  the  present  equipment,  as  furnished  with  a 
drill,  do  anything  but  "guess"  at  the  degree  at  which  a 


bring  up  "conditions,"  and  thus  also  wonderfully  effect 
both  "confidence"  and  "co-operation,"  and  in  the  end  the 
net  efficiency  average. 

In  my  first  attempt  to  furnish  the  drill  man  with 
something  that  he  could  use  to  direct  or  point  his  holes 
at  the  proper  degrees,  I  used  a  ruler  made  by  Lufkin  & 
Co.,  No,  863L,  which  has  at  its  center  hiiige  a  scale 
with  the  degrees  plainly  marked.  The  rule  also  contains 
a  small  level  on  one  of  its  sections.  The  machine  man 
would  place  two  sections  of  the  rule  parallel  with  the 
arm  or  bar  and  use  the  other  sections  of  the  rule  to  set 
his  machine,  and,  by  supplying  him  with  a  small  card 
on  which  was  written  plainly  the  figures  and  deflection 
for  the  given  proposed  depth  of  round,  he  was  able  to 
place  the  holes  with  an  accuracy  that  was  seldom  in 
error  over  5  per  cent  at  their  ends,  and  results  in 
progress  made  and  saving  in  powder  have  averaged 
over  20  per  cent.  With  degree  plates  placed  upon  the 
saddle,  an  accurate  reading  can  be  made,  and  with  a 
table  with  instructions  screwed  upon  the  drill,  finer  work 
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can  be  executed  and  correspondingly  oetter  results  at- 
tained. 

One  plate  should  be  on  the  saddle  just  below  and 
parellel  to  the  bottom  of  the  cone.  This  plate  should 
have  a  degree  scale  with  the  figures  stamped  upon  it 
running  40  degrees  each  way  from  zero.  A  groove 
should  be  filed  on  the  cone,  so  that  an  easy  and  rapid 
reading  can  be  made.  A  like  plate  should  be  placed  on 
the  saddle,  having  a  degree  scale,  passing  partly  around 
the  arm,  so  that  a  reading  can  be  made  from  the  arm 
or  column  where  a  deep  groove  has  been  made  to  act 
as  a  point  or  place  of  reading.  A  table  as  shown  in  Fig. 
1  should  be  screwed  on  to  the  drill  anywhere  it  can  be 
easily  read  and  referred  to.  This  will  give  the  basis 
of  a  system  for  the  proper  pointing  of  holes  in  a  given 
standard  round.  From  it  the  holes  can  then  be  placed 
with  accuracy,  and  if  the  round  is  properly  planned,  a 
high  efficiency  result  can  be  expected. 

With  the  described  combination  of  plate  and  scale,  the 
machine  man  has  been  furnished  the  needed  require- 
ments or  "conditions"  with  which  to  apply,  in  a  scien- 
tific manner,  the  blueprint  round  which  has  from  careful 
tests  proved  to  be  the  most  efficient  under  the  conditions, 
and,  therefore,  much  has  been  added  to  the  efficiency 
of  one  of  the  three  C's,  namely  "conditions,"  and  by  add- 
ing to  the  efficiency  of  conditions,  efficiency  of  "co-opera- 
tion" is  promoted,  and  in  turn  "confidence  efficiency," 
resulting  in  a  net  efficiency  that  is  far  above  that  which 
has  prevailed  in  the  past. 

In  the  use  of  the  plate.  Fig.  1,  the  miner  can  readily 
get  the  information  which  he  requires  by  following  the 
instr;uctions  thereon,  namely,  "Look  along  the  line  oppo- 
site depth  of  hole  wanted  to  column  under  degree  needed, 
and  the  figures  above  the  line  state  the  distance  the 
bottom  or  end  of  the  hole  will  be  shifted  or  deflected  at 
that  angle  and  depth,  while  the  figures  below  the  line 
state  the  added  depth  that  hole  must  be  extended  in 
order  to  reach  the  full  depth  of  the  proposed  round. 
In  drilling  the  center  cut  holes  start  double  the  distance 
apart,  as  .shown  on  the  table,  to  make  them  intersect." 
Or,  more  briefly,  "Look  along  line  opposite  depth  of  hole 
wanted,  to  column  under  degree  needed.  The  figures 
above  the  line  state  the  distance.  The  bottom  or  end  of 
the  hole  will  be  shifted  or  deflected  at  that  angle. 
Figures  below  show  added  distance  necessary  to  extend 
hole  to  full  depth  of  proposed  round." 

A  Practical  Example 

For  example,  in  proposed  4-ft.  round  cut  holes  22  de- 
grees, 4-ft.  hole  at  22  degrees  would  be  deflected  1  ft. 
8  in.,  and  4  in.  must  be  added  to  make  the  hole  reach 
the  full  depth  of  the  proposed  round.  Another  cut  hole, 
if  run  at  the  same  degree,  should  be  started  double  the 
deflected  or  shifted  distance,  or  3  ft.  4  in.  from  the  first 
hole,  in  order  to  meet,  "or  if  one  cut  hole  was  drilled  at 
22  degrees  to  meet  a  cut  hole  drilled  at  16  degrees,  it 
should  start  20  in.  plus  14  in.,  or  34  in.  from  the 
16-degTee  hole,  in  order  to  meet.  Aside  from  the  center 
cut  holes,  the  table  is  used  to  "spot"  and  "point"  all  the 
remaining  holes,  so  that  each  hole  is  doing  its  share 
of  the  work  and  no  more. 

A  simple  device  that  can  be  used  to  get  a  reading 
on  a  jackhammer  or  a  stoper  is  to  put  a  pin  into  the 
side  of  the  drill,  having  a  small  hook  on  its  outer  end, 
and  to  attach  a  small  scale  a  few  inches  below  it.  The 
miner  hangs  a  pointer  on  the  pin  when  he  starts  the 
stoper  or  jackhammer,  holding  the  drill  carefully,  at  the 
required  angle,  until  he  gets  the  hole  started.    Then  he 


unnooks  the  pointer  and  puts  it  into  his  pocket,  ready 
for  future  use.  Of  course,  this  is  a  simple  and  crude 
method,  but  it  will  do  until  something  better  can  be 
devised,  and  beats  "guessing." 

The  Lack  of  Standard  Parts 

Perhaps  one  of  the  most  annoying  and  exasperating 
things  about  rock  drills,  as  they  are  turned  over  by  the 
manufacturer  to  the  mine  management,  is  the  premedi- 
tated policy  of  trying  to  make  the  mine  manager  pur- 
chase the  manufacturer's  line  of  drills  and  connections, 
each  manufacturer  making  his  connections  different 
from  the  other  fellow's,  so  that  all  attempts  to  test  out 
other  drills  will  be  hampered  as  much  as  possible.  The 
mine  managers  of  the  country  should  insist  that  this 
policy  be  stopped  and  that  the  different  drill  companies 
come  together  and  decide  upon  a  standard  line  of  con- 
nections, and  if  any  drill  company  fail  to  adopt  the  line, 
that  company's  drill  shoul(J  not  be  purchased  under  any 
conditions  until  the  manufacturer  changes  his  policy. 
It  is  to  be  hoped  that  some  day  there  will  be  national 
and  international  standai-dization  of  scores  of  articles, 
such  as  screw-threads,  nuts,  bolts,  and  other  parts;  but 
the  manufacturers  must  be  compelled  by  the  consumers 
to  adopt  these  standards. 


Pacific  Island  Phosphate  Deposits 

One  of  the  Marshall  Group,  Seized  From   Germany, 

Said  to  Have  Supply  Which  Will  Last 

World  for  200  Years 

/yCCORDlNG  to  a  memorandum  laid  on  the  table  of 
/l^the  New  Zealand  House  of  Representatives  by  the 
President  of  the  Board  of  Agriculture,  the  reserves  of 
phosphate  of  the  Island  of  Nauru,  in  the  Pacific,  are 
sufficient  to  meet  the  demands  of  the  world  for  200 
years.  Information  obtained  from  a  reliable  source, 
says  the  Board  of  Trade  Journal,  indicates  that  from 
80,000,000  to  100,000,000  tons  is  available,  and  pos- 
sibly more.  The  phosphate  is  said  to  be  of  the  highest 
grade  (85  to  86  per  cent),  and  it  is  claimed  that  this 
island  contains  the  largest  known  quantities  of  high- 
grade  phosphate  in  the  world.  The  present  output  of 
the  island  has  been  somewhat  hampered  by  the  war, 
but  the  average  yearly  production  is  about  150,000  tons. 

The  island  referred  to  in  the  preceding  paragraph, 
which  is  taken  from  Commerce  Reports,  is  no  doubt 
that  sometimes  known  as  "Naru,"  one  of  the  Marshall 
group,  situated  just  north  of  the  Equator  at  about  170 
deg.  East  longitude.  Before  the  Great  War  this  was 
a  German  possession,  but  it  was  seized,  it  is  understood, 
by  Japan,  and  is  now  under  the  control  of  that  country. 

There  are  several  phosphate  islands  in  the  Pacific, 
these  including  Ocean  Island,  where  the  Pacific  Phos- 
phate Co.  has  the  mining  rights,  this  company  also 
holding  an  interest  in  a  French  company  which  works 
the  Makatea  Island  deposits;  Christmas  Island;  Angaur 
Island,  which,  according  to  a  German  authority,  con- 
tains 2,500,000  tons  ranging  from  81  to  83.6  per  cent, 
though  another  authority  places  the  available  phos- 
phate between  300,000  and  600,000  tons;  Surprise 
Island;  Clipperton  Island;  Walpole  Island,  and  Maiden 
Island.  Christmas  Island,  referred  to  above,  must  not 
be  confounded  with  an  island  of  the  same  name  near 
Java.  The  deposits  have  their  origin  in  guano,  which 
is  often  leached,  thus  phosphatizing  the  underlying  rock. 
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Jackhammer  Type  Drills  in  Witwatersrand  Mines 

Shortage  of  Labor  Has  Occasioned  a  More  General  Adoption  of  Jackhammers  and  Small  Piston 
Drills  to  Stoping  Problems  on  the  Rand — Machine  Drilling  Practice 
Requires  Systematic  Instruction 

By  E.  M.  Weston 

Written  exclusively  for   The  Journal 


THE  shortage  of  native  labor  which  has  been 
experienced  by  the  Rand  mines  during  the  war 
period,  owing  to  the  ravages  of  influenza,  which 
destroyed  about  100,000  natives  south  of  the  Zambezi 
River  alone,  shows  no  sign  of  lessening.  Other  causes  of 
labor  shortage  were  attributable  to  conditions  in  Portu- 
guese East  Africa.  There  the  natives  were  apparently 
ready  to  rise  against  the  Portuguese  as  soon  as  the  Ger- 
mans supplied  them  with  rifles  and  ammunition,  and  a 
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rebellion  broke  out  that  led  to  a  sanguinary  struggle. 
Again,  thousands  of  natives  were  impressed  as  car- 
riers by  the  Portuguese,  German,  and  British  forces, 
and  the  mortality  among  these  was  high,  so  that  the 
efforts  of  the  Witwatersrand  Native  Labor  Associa- 
tion failed  to  supply  the  usual  quota  of  native  mine 
workers.  Diamond  mining  showed  a  revival,  also 
attracting  native  labor,  and  agriculture  has  been  mak- 
ing rapid  strides  all  over  South  Africa.  For  these 
reasons  mine  operators  were  forced  to  again  consider 
the  question  of  a  small  stope  drill. 

Two  factors  had  operated  in  the  past  against  the 
extensive  use  of  the  jackhammer  type  drill  in  stoping. 
One  was  the  comparative  cheapness  of  hand  drilling 
by  the  natives  and  the  other  the  character  of  rock  and 
the  dip  of  the  reef  to  be  worked.  Jackhammers  have 
always  been  used  where  vertical  or  nearly  vertical  holes 
could  be  put  down;  but  it  was  quite  another  problem 
to  procure  a  worker  who  could  collar  a  hole  in  a  nar- 
row stope,  often  in  a  nearly  horizontal  direction  or  even 
looking  up,  and  hold  the  drill  and  steel  so  steady  that 
the  alignment  of  the  hole  was  not  lost.  The  local 
inventor  has  been  busy  in  attempts  to  solve  the  diffi- 
culty. 

M.  F.  Roberts,  consulting  engineer  to  the  Transvaal 


Chamber  of  Mines,  has  established  a  department  in 
charge  of  J.  H.  Veasey  to  study  this  question  and  note 
where  real  progress  has  been  made.  The  department 
has  now  issued  an  interim  report  describing  the  appa- 
ratus in  use.  The  problem  has  been  to  find  a  light  and 
portable  rig  for  setting  up  and  operating  a  jackham- 
mer drill. 

The  first  rig  described  is  Fisher's,  as  showTi  in  Fig. 
1,  which  is  nearly  self-explanatory.  The  principal  parts 
of  this  rig  are  the  bar,  weighing  32  lb.;  the  cradle, 
19  lb.,  and  the  spring  slide,  7  lb.,  a  total  of  58  lb.  The 
length  of  the  bar  is  33  to  50  in.  over  all.  It  is  set  up 
without  wedges  by  driving  the  pivots  into  foot  and 
hanging  walls.  The  "spring  slide"  is  a  cjiinder  15  in. 
long  by  1}  in.  outside  diameter  and  IJ  in.  bore. 
Attached  to  the  spring  slide  is  a  web  which  projects 
through  the  slot  of  the  cradle,  and  to  it  the  jackham- 
mer is  attached.  Feeding  is  performed  by  means  of  a 
helical  spring,  which  is  put  under  compression  by  press- 
ing on  the  projecting  handle.  Turning  the  handle  one 
way  engages  in  the  ratchet,  thus  holding  the  drill  up 
against  the  rock  and  pushing  forward  as  required. 
Turning  the  handle  the  other  way  releases  compres- 
sion, and  the  drill  can  be  drawn  back. 

With  such  a  rig  it  is  claimed  that  one  native  can  set 
up  and  start  drilling  in  five  minutes.  The  operators  of 
the  Ferreira  Deep  Gold  Mining  Co.  hope  to  attain  an 
efficiency  of  nine  holes  per  shift.    The  number  called  for 
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FIG.    2.      THE   I"SHER    XOX-RIGID   RIG 

at  present  is  forty-seven  holes  per  week,  or  nearly  eight 
holes  per  shift.  During  January,  1919,  the  average  was 
6.7  holes  having  an  average  depth  of  42  in.,  and  a  total 
breaking  cost  of  6s.  6d.  per  ton.  This  included  a  charge 
of  2s.  6d.  per  machine  shift  for  maintenance  and  23. 
for  underground  pipefitting. 

The  Usher  rig,  shown  in  Fig.  2,  is  designed  to  sup- 
port the  weight  of  the  machine.     The  device  is  non- 
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rigid,  and  the  operator  is  not  entirely  relieved  of 
reaction  from  the  machine,  nor  does  the  rig  assist  the 
maintenance  of  horizontal  alignment.  A  section  of 
scrapped  motor  tire  is  used  for  a  shoulder  piece. 
Results  obtained  in  the  Use  of  this  machine  show  an 
average  of  six  36-in.  holes  per  machine  shift. 

The  Malpage  rig,  which  is  used  in  the  Simmer  Deep 
mine  and  is  shown  in  Fig.  3,  is  designed  for  the  pur- 
pose of  rigidly  mounting  a  jackhammer  on  an  arm  and 
bar,  thus  relieving  the  operator  of  all  effects  of  vibra- 
tion and  reaction.  The  specially  designed  light  mount- 
ings enable  one  native  to  run  one  machine,  and  air  pres- 


iii  over  a  .starter  and  drilling  begins.  Natives  using 
the  trough  frequently  rest  the  back  end  on  arm,  knee, 
or  thigh.  In  the  City  and  Suburban  mine  a  light  bar 
is  used  to  support  the  end,  and  it  is  suggested  that  two 
hinged  telescopic  legs  attached  to  the  rear  end  would 
prove  satisfactory.  About  five  holes,  l-in.  diameter 
and  42-in.  deep,  have  been  drilled  per  shift. 

The  Nye  and  Coleman  rig  was  first  used  by  myself 
in  No.  2  shaft  at  the  State  mines,  and  is  referred  to  in 
my  book  "Practical  Mining  on  the  Rand."  The  device 
is  an  adaptation  of  a  quarry  bar  to  underground  condi- 
tions, and,  if  the  stope  is  worked  in  a  proper  manner, 
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sure  is  used  to  feed  the  jackhammer  up  to  its  work. 
The  bar  and  arm  are  set  up  in  the  usual  manner,  and 
the  trunnion  of  the  cradle  is  placed  in  the  clamp.  For 
collaring  a  hole  a  steel  steady  rest  is  supplied.  This 
is  fixed  to  the  front  end  of  the  cradle,  supports  the 
steel  half  way,  and  is  removed  when  the  hole  is  started. 
The  size  of  air-feed  cylinders   is   varied   according  to 


it  has  advantages  over  all  the  other  rigs  u.->ed  for  flatter 
stopes. 

An  interesting  experiment  is  being  carried  out  in 
No.  5  shaft.  Crown  Mines.  At  this  property  51  jack- 
hammers  are  in  use,  held  in  the  hand  or  provided  with 
supports  of  the  Usher  types,  and  these  machines  are 
using  steel  without  collars.     Mr.  Veasey's  report  states 
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the  dip  of  the  stopes.  A  native  accustomed  to  the  drill 
can  rig  up  in  ten  minutes.  Compared  with  jackham- 
mers  used  in  the  same  mine,  but  held  by  hand,  there 
is  a  gain  of  28  per  cent  in  footage  drilled,  and  the  holes 
are  58  per  cent  deeper  when  the  device  is  used. 

The  Kendall  rig,  as  shown  in  Fig.  4,  is  now  employed 
in  the  Consolidated  Langlaagte  mines.  To  use  the  con- 
trivance, the  hole  is  collared  with  a  short  starter,  the 
operator  holding  the  machine.  When  a  depth  of  six 
to  seven  inches  is  reached,  the  nose  of  the  rig  is  driven 


in  this  connection:  "Without  collars  or  shanks  it  is 
necessary  for  the  operator  to  hold  the  jackhammer 
exactly  in  the  right  position.  If  he  pushes  too  hard  he 
overfeeds  and  shortens  the  stroke  and  the  steel  ceases 
to  rotate.  If  he  fails  to  push  sufficiently  hard,  the 
piston  hits  the  front  of  the  machine.  It  is  between 
these  two  limits  that  the  operator  has  to  work,  which 
naturally  increases  the  physical  strain.  It  is  stated 
by  the  officials  in  charge  that  no  difficulty  is  experienced 
in  operating  jackhammers  without  collars  of  steel,  that 
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no  loss  of  efficiency  has  been  apparent,  that  no  com- 
plaints have  been  received  from  operators,  and  that,  in 
fact,  they  cannot  detect  any  difference  between  the  re- 
sults obtained  with  collars  on  shanks  and  without  collars 
on  shanks.  No  definite  test  has,  however,  been  made. 
In  the  matter  of  disadvantage,  in  addition  to  increased 
strain  on  operator,  careful  observation  suggests  that 
there  must  be  a  loss  in  drilling  speed,  which  may 
amount  to  20  to  25  per  cent,  due  to  the  operator  having 
continually  to  find  the  place  where  his  machine  drills 
best." 

Mr.  Veasej'  continues,  "The  light  stoping  machines 
dreamed  of  twelve  years  ago  are  in  existence  today, 
weighing  40  lb.,  feeding  water  a.xially  through  the  steel 
and  drilling  two  inches  per  minute. 

"If  the  industry  is  to  receive  a  full  measure  of  benefit 
from  these  improvements,  the  latter  in  turn  must  re- 
ceive fair  treatment  in  the  way  of  lubrication,  protec- 
tion from  injury  and  from  dirt,  an  ample  supply  of 
good  stfeel,  and  operators  who  understand  their  manip- 
ulation. So  far  as  one  has  been  able  to  observe,  max- 
imum results  are  not  by  any  means  being  obtained  from 
jackhammers,  either  as  regards  the  amount  of  work  per- 
formed by  them  or  the  cost  of  such  work." 

The  following  are  examples  of  what  can  be  done :  At 
the  Simmer  Deep  mine  the  demonstrator  with  the 
Malpage  rig  can  drill  twelve  48-in.  holes  in  a  shift  on 
three  or  four  benches;  at  the  Ferreira  Deep  mine  a 
native  demonstrator  with  Fisher's  rig  can  drill  twelve 
holes,  a  total  of  480  in.,  in  one  shift,  and  at  another 
mine  one  jackhammer  drilled  twenty-one  holes  in  a  total 
drilling  time  of  4  hours  50  minutes,  the  average  time  per 
hole  being  13.8  minutes;  total  footage,  78  ft.  5  in.; 
average  depth  of  hole,  44.8  in. ;  and  the  average  rate  of 
drilling,  3.23  in.  per  minute.  At  the  same  mine  one 
operator  drilled  fourteen  holes  per  shift  for  a  week. 

Drawbacks  to  Adoption  of  Jackhammer  Type  Drills 

Various  suggestions  are  made  with  a  view  to  in- 
creased efficiency,  the  most  important  being  that  both 
native  operators  and  white  supervisors  be  given  some 
systematic  instruction  in  their  work.  Unfortunately, 
in  most  Rand  mines  the  details  necessary  to  obtain 
efficiency  are  not  given  proper  attention.  Machines  are 
left  about  to  get  rusty  and  dirty,  benches  are  not  cleaned 
and  ready  for  the  operator,  and  lubrication  is  neglected. 
Delays  take  place  owing  to  interruptions  and  breakages 
to  air  and  water  supply.  The  average  miner  in  most 
cases  has  neither  spares,  initiative,  tools,  nor  skill  to 
attend  to  such  matters  himself,  but  he  sits  down  and 
waits  until  the  pipefitter  is  sent  for  from  some  remote 
part  of  the  section.  Since  acetylene  became  expensive 
there  has  been  a  lack  of  proper  illumination. 

The  maintenance  cost  of  jackhammers  is  a  heavy 
item,  and  in  most  cases  exact  costs  are  not  kept,  and 
consequently  figures  cannot  be  given.  Chucks  are  kept 
in  use  when  they  should  have  been  discarded.  This  has 
always  been  a  source  of  ineflSciency  since  air-feed  rising 
drills  were  introduced.  Not  only  is  there  the  loss  in 
efficiency  in  starting  and  drilling  a  hole,  but  worn 
chucks  mean  excessive  wear  on  shanks,  which  in  turn 
produces  excessive  wea.-  on  the  next  set  of  new  chucks 
and  decreased  efficiency  again  in  starting  and  drilling. 
Pistons  also  become  worn  and  broken  from  striking  the 
steel  obliquely.  Shanks  of  steel  are  not  properly  pre- 
pared. Mine  blacksmiths  have  an  incurable  tendency 
to  round  and  champ  the  ends,  so  that  the  area  of  con- 


tact to  receive  the  blow  of  the  piston  is  reduced  to  a 
dangerous  extent.  It  is  suggested  that  a  Tappat  ma- 
chine would  have  several  advantages,  despite  a  possible 
loss  of  20  per  cent  in  drilling  speed. 

From  the  report,  there  seems  to  be  an  opening  for  the 
use  of  jackhammers  on  a  bar  rig  for  development  work 
where  the  maximum  speed  of  advance  is  not  necessary. 
It  is  the  practice  on  the  Simmer  Deep  to  use  three 
jackhammers  in  a  7  x  6  ft.  drift  with  air-feed  cradles 
mounted  on  two  bars.  The  longest  steel  used  is  51 
ft.  over  all.  The  number  of  holes  per  round  is  twenty- 
two  and  their  average  depth  is  48  inches.  The  author 
of  the  report  is  of  opinion  that,  in  view  of  the  fact 
that  the  native  hand  driller  also  does  shoveling  work 
for  two  hours  in  addition  to  other  work,  and  when 
all  proper  costs  are  charged  against  hammer  drills,  in- 
cluding interest  and  redemption  on  the  capital  cost 
(estimated  at  about  £200)  for  installing  a  jackhammer, 
a  jackhammer  must  drill  at  least  seven  holes  36  inches 
per  shift  to  compete  with  the  native  driller. 


Copper  Deposits  in  Ireland 

Ireland  is  not  often  thought  of  in  connection  with 
copper  production;  but  it  was  once  the  scene  of  an 
extensive  industry.  In  1836,  a  total  of  21,819  tons  was 
exported  to  Swansea,  and  valued  at  £163,900. 

Copper  is  recorded  as  found  in  280  places  in  Ireland. 
It  is  reported  there  are  considerable  deposits  in  the 
West  of  Ireland.  In  the  past,  mines  were  worked  in 
Wicklow,  Waterford,  and  Cork,  the  copper  occurring  in 
clay  slate.  The  main  belt  runs  from  near  the  sea  south 
of  Wicklow  in  a  southwesterly  direction  to  Avoca,  and 
thence  to  Krogan  and  Kinsella,  a  distance  of  about 
fifteen  miles.  Lead,  silver,  iron,  and  copper  have  been 
mined. 

In  1840  the  principal  product  was  sulphur,  obtained 
from  the  pyrite,  copper  being  recovered  from  the 
roasted  residue.  Gold  was  present,  and  went  to  the 
smelters,  no  doubt,  as  did  the  gold  with  the  copper 
ore  of  Cobar,  in  New  South  Wales,  for  many  years. 
Copper  pyrite  and  grey  copper  ore  were  the  copper 
minerals.  In  1836  the  yield  from  the  ore  mines  in  the 
Wicklow  district  was  between  4  and  9  per  cent  Cu,  and 
11,813  tOiis  was  sold  to  Swansea.  The  mines  worked  in 
Bunmahon,  County  Waterford,  produced  3,588  tons  of 
copper  ore  in  1836,  valued  at  £33,166.  In  1843,  a  total 
of  9,101  tons  was  produced.  Here  the  lodes  are  ex- 
posed in  the  cliff's  on  the  seacost,  and  some  are  of  good 
width.  The  average  value  of  the  ore  was  1\  per  cent 
Cu.  The  Allihies  mine,  in  County  C^'rk,  has  been  worked 
for  800  ft.  in  length  and  1,100  ft.  in  depth.  The  lode 
was  60  ft.  wide  in  one  place.  The  ore  contained  about 
10  per  cent  Cu,  and  other  mines  produced  in  1836  a 
total  of  6,418  tons,  valued  at  £74,879.  An  operator 
experienced  in  copper  mining  is  now  reopening  this 
mine. 

In  the  metamorphic  and  granite  rocks  of  Galway, 
in  the  far  west,  various  deposits  of  copper,  sulphur, 
lead,  and  zinc  have  been  mined  in  a  small  way.  Some 
years  ago  an  Irish  company  with  small  capital  started 
work  at  Beaupark,  near  the  Boyne.  The  mines  became 
flooded,  and  work  ceased  without  proving  anything.  The 
engineers  of  the  Ministry  of  Munitions  have  been  ex- 
amining old  mines  in  Ireland,  as  well  as  in  Great 
Britain.  They  were  of  the  opinion  that  the  Avoca 
group  could  be  reopened  during  the  war  with  some 
prospect  of  success. 
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Separating  Metallics  From  Pacific  Coast  Sands 

War  Demand  Produces  Development  of  a  Process  for  Concentration  of  Chromite,  Zircon,  and 
Numerous  Other  Minerals     Tabling  Is  Followed  by  Magnetic  Separation 

Analyses  of  Products  Obtained 

By  Henry  E.  Wood  ■ 

Written  exclusively  for   Tht  Journal 


DURING  the  war  the  demand  foi-  chromium  was 
urgent,  and  its  production  in  comparati%'ely  large 
quantities  was  so  consistently  urged  by  the  U. 
S.  Government  that  a  largely  increased  output  resulted 
from  the  producing  mines,  and  the  development  of  new 
sources  was  stimulated.  On  account  of  the  sudden  fail- 
ure of  the  demand  at  the  termination  of  the  war,  and 
the  decision  of  the  Government  under  the  War  Minerals 
Relief  Act,  the  expectations  of  many  individuals  were 
not  realized,  and  no  adequate  return  can  now  be  expected 
from  the  large  amounts  of  capital  invested.  Looking  at 
the  subject  from  a  metallurgical  point  of  view,  however, 
the  problem  was  one  of  considerable  interest  and  great 
fascination. 

Deposits  Have  Long  Been  Known 

Possibly  the  largest  amount  of  chromium  "in  sight" 
today  is  contained  in  the  "black  sands"  of  the  Pacific 
Coast,  which  exist  for  many  miles  along  the  shores  of 
California,  Oregon,  and  Washington,  where  they  are 
plainly  exposed,  not  only  at  the  present  beach  line,  but 
also  on  the  ancient  sea  levels,  which  are  in  view,  in  some 
regions,  for  several  miles  inland.  For  many  years  these 
sands  have  attracted  the  attention  of  miners,  on  account 
of  their  gold  and  platinum  contents,  and  in  many  places 
suflicient  evidence  is  present  to  warrant  attempts  to  re- 
cover them.  For  over  two  hundred  miles,  as  I  know 
from  personal  experience,  few  localities  exist  where,  by 
careful  panning,  one  cannot  obtain  attractive  showings 
of  fine,  flake  gold  and  occasional  scales  of  the  harder 
platinum.  The  gold  is  in  an  exceedingly  fine  state  of 
division,  but  satisfactory  methods  for  its  recovery  have 
been  demonstrated.  As  severe  storms  are  of  frequent 
occurrence,  most  of  the  equipment  erected  for  such  pur- 
poses has  been  wrecked,  as  is  plainly  evident  to  the 
visitor. 

Disintegration  of  the  serpentine  formations  in  regions 
back  from  the  coast,  erosion,  and  wave  and  tidal  action 
for  unknown  ages  have  been  the  prime  factors  in  a  con- 
centration of  all  the  heavier  minerals,  the  hai'dness  of 
these  minerals  also  playing  an  important  part.  Natu- 
rally, the  ratio  of  concentration  is  unknown,  but  undoubt- 
edly it  is  a  high  one,  possibly  several  thousand  into  one. 
A  rough  classification  of  the  minerals  is  also  evident 
from  the  fact  that,  of  the  sands  which  have  been  worked, 
all  of  the  minerals  sought  are  pi-actically  of  the  same 
size,  75  per  cent  of  their  total  weight  being  between 
70  and  100  mesh. 

Method  of  Concentration 

A  practical  method  of  treatment  for  the  niinus-40 
mesh  sands  has  been  developed,  the  first  step  of  which  is 
to  pass  them  over  a  Wilfley  table.  If  gold  and  platinum 
are  present,  they  are  virtually  all  recovered  by  cutting 
out  the  extreme  upper  edge  of  the  concentrate  and 
making  a  concentration  ratio  of  one  hundred  or  more 
into  one.    On  the  tailing  side  of  the  table  most  of  the 

free  quartz  is  eliminated.     The  middling,  which  in  this 


particular  case  constitutes  about  90  per  cent  of  the 
material  treated,  is  dried  and  passed  through  a  magnetic 
separator  of  the  Dings  type  to  remove  the  highly  mag- 
netic minerals.  The  remainder  is  treated  in  a  separa- 
tor of  the  Wetherill  type,  to  recover  minerals  of  a  lower 
magnetic  permeability.  Although  these  magnetic  con- 
centrates contain  magnetite,  ilmenite,  several  varieties 
of  garnet,  chromite,  sometimes  small  amounts  of  mona- 
zite,  and  nearly  always  above  2  per  cent  by  weight  of 
zircon,  they  can  all  be  delivered  as  separate  commercial 
products  and  in  one  continuous  operation. 

The  composition  of  the  various  products  is  shown  in 
their  partial  analyses  herewith.  Both  the  magnetite  and 
the  chromite  are  practically  free  from  titanic  iron.  The 
garnets  have  an  average  hardness  of  eight,  but  as  the 
grains  are  of  globular  shape  they  probably  would  not 
have  the  commercial  value  of  crushed  garnet  having 
angular  cutting  surfaces;  they  are,  however,'  useful  for 
many  purposes.  The  garnets  constitute  a  byproduct 
over  20  per  cent  by  weight,  and  are  worth  consideration. 
The  chromite,  it  is  said,  contains  too  high  a  percentage 
of  chemically  combined  iron  to  be  used  for  all  purposes. 

Future  Supplies  of  Zirconium  Likely  to  Come 
From  Silicates 

Brazil  has  heretofoi-e  furnished  the  main  supply  of 
zirconium  from  its  oxide  deposits  in  San  Paulo,  but 
as  these  oxides  are  due  to  the  action  of  thermal  waters 
on  the  underlying  silicates,  the  deposits  may  be  consid- 
ered as  superficial  in  their  nature  and  subject  to  exhaus- 
tion. Electro-metallurgy  has  recently  produced  zir- 
conium successfully  from  the  silicate,  so  that  future  de- 
mand for  ferrozirconium,  in  which  form  the  wonderful 
properties  of  this  metal  are  utilized,  is  likely  to  have 
the  silicate  as  its  base  of  supply. 

My  attention  was  first  called  to  the  chromite  in  these 
sands  in  1904  while  making  a!i  examination  of  an 
abandoned  copper  mine  that  suspended  shipments  to 
Swansea,  Wales,  in  1859.  The  sands  were  found  several 
miles  back  from  the  coast  in  northern  California.  Over 
an  area  of  one  or  two  square  miles  the  hills  had  a  dark- 
colored  sandy  capping  composed  chiefly  of  garnets  and 
chromite,  so  that  there  was  but  little  vegetation.  It 
was  evident  that  the  winds  had  removed  the  lighter 
quartz  grains.  A  sample  was  taken  to  Denver,  where 
the  Wetherill  separator  gave  a  product  assaying  52 
per  cent  CrO,.  Such  an  ore  at  that  time  was  worth 
only  $14  per  ton  in  Baltimore,  and  with  an  ocean  freight 
rate  of  $9.60  it  had  no  commercial  value,  so  it  was  de- 
cided to  await  the  completion  of  the  Panama  Canal 
for  further  investigations.  A  few  miles  farther  inland 
from  the  locality  where  these  sands  were  exposed,  some 
ancient  open  cuts  showed  chromite  in  place. 

Five  Tons  ok  Samples  Used  for  Test 

In  1918  a  large  amount  of  experimental  work  was  per- 
formed on  material  of  the  type  described,  and  in  order 
to  get  fair  samples,  a  total  of  five  tons  were  taken. 
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About  200  samples,  each  weighing  200  lb.,  were  obtained 
by  drilling,  and  as  the  holes  were  carried  to  a  depth  of 
14  ft.,  several  million  tons  of  material  which  is  readily 
available  was  represented. 


TABLE  I.    DRV  SCREEN  AN 

ALVS] 

[S.    SAMPL 

Per  Cent 

Per  Cent 

Mes), 

by  Weight 

Cr^O, 

Plus  40 

10  30 

1    55 

40  t..    50 

12  05 

7  40 

50  to    bO 

9  05 

7  95 

60  li.    70 

21   95 

18  95 

70 t"    80 

9   10 

23   10 

8U  to  100 

22  20 

25  60 

100  ti.  120 

13  25 

28  80 

Miiiuf  120 

2.10 

Averan 
I  ANA 

15  60 

Total             .    .  . 

.    .      100.00 

■e.      17.85 

TABLE  n. 

WET  SCREE> 

LYSIS  FRO 

ENTIRE 

LOT 

Per  Cent 

Per  Cent 

Mpsh 

by  Weight 

CrM. 

Plus  40 

4  20 

2  30 

40  to     50 

9  m 

6   65 

50  to    60 

2  70 

9  60 

60  to    70 

34   50 

20  75 

70  to     80 

8  50 

27  60 

80  to  100 

29  70 

29  00 

100  to  120 

9  70 

29  00 

Minus  120 

11    50 

11   85 

SAMPLE  FROM  ONE  SACK 

Cr;0, 
Distribution  in 
Pot  Cent 

0  89 
4  99 
4  03 

23  29 
11  77 
31  83 
21    37 

1  83 


Total 100  00 


Cr.. 

(), 

l)i 

istribution  in 

Per 

Cent 

0 

44 

2 

1 

77 

18 

32 

43 

10 

62 

19 

02 

12 

74 

C 

80 

Total 


Average       22  08       Total 


1 00  00 


Two  tests   {one  each  from  the  dry  and  wet  screened 
sands)  were  made  under  the  following  plan: 

1.  Rejection  of  all  plus-4  mesh  material  to  eliminate 
roots  and  like  materials. 

2.  Rejection    of    plus-40    mesh    sands    to    eliminate 
quartz. 

3.  Wilfley    table    treatment    of    the    mius-40    mesh 
material  to  eliminate  quartz. 

4.  Drying  of  the  concentrate. 

5.  Wetherill  magnetic  separations. 


tabu;    hi.      CONCENTRATION    RESl  LTS 

SANDS 


FROM    DRY-.SCREEXED 


Cr.O, 

Per  Cent 

Ratio  of 

Per  Cent 

Distribution 

Wt.  Lb. 

by   Weight 

Cone. 

CfjO, 

in  Per  Cent 

Feed 

94  62 

100  00 

21   30 

100  00 

Plus  40 

6  87 

7  26 

13  74 

3  05 

1    04 

Minus  40 

87  50 

fe2  47 
C\    8b 

22  20 

96   38 

Conct  

68  00 

1   39 

27  25 

91    93 

Tailing... 

18  75 

19  81 

5  05 

3  90 

3  63 

Mag.  at    0  b 

amp 

2  28 

2  40 

41.68 

7  50 

0  84 

.Mag.  at   1    90 

ani]! 

23  69 

25  04 

4   17 

12  35 

14  52 

Mag.  at  3   00 

anip 

37  75 

39  89 

2  50 

41   35 

77.44 

2iid  pole 

1   59 

1    68 

59  50 

9  80 

0.77 

N'on-niag. 

3  68 

3   90 

25.64 

0   15 

0  03 

Wet  concentration  of  the  3.68  lb.  of  non-magnetic 
tailing  gave  the  following  results:  Concentrate,  2.18 
lb.;  per  cent  by  weight,  2.30;  ratio  of  concentration, 
43.44;  zii'conia  (ZrO,),  66.15  per  cent.  (Pure  zircon 
contains  67  per  cent.)  Tailing,  1.43  lb.;  per  cent  by 
weight,  1.51;  ratio  of  concentration,  66.16;  Cr,0„  0.15 
per  cent. 

The  analysis  of  the  chromite  product  was  as  follows : 


TABLE  IV.  CHRO.MITE  PRODUCT 


Titanmiti .  . . 
Iron  oxide  . 
Manganese 
Silica 

Total 


Per  Cent 
Frace 
.      27.13 
1   64 

4   10 


Per  Cent 

.\lumina        25  20 

Sulphur 0  81 

Chromic  oxide 41.35 


TABLE  V.    .SCREEN  ANALYSIS  OF  WETHERIL 


Per  Cent 
Mesh  by  Weight 

Phis  50 I   50 

pi'-s^o  .v..-., :;;:;   2:80 

Plus  70 24  40 

Plus  80 10  40 

Plus  ;00     41    70 

Minus  100 19  20 


Total. 


inn  93 

■HEI 

iILL 

CONCENTRATE 

Per  Cent 

Cr, 

,0, 

Distribution 

Cr, 

.Oj 

in 

Per  Cent 

39 

60 

1 

45 

41 

45 

2 

83 

40 

50 

74 

14 

40 

60 

III 

32 

40 

75 

41 

51 

42 

10 

19 

75 

TABLE  VI.    SCREEN  .ANALYSIS  OF  GAltNEX  PRODUCT 
(12.35  per  cent  Cr..O,) 


.Mosh 
Plus  60 
Plus  70 
Plus  80 
Plus  100     . 
.Minus  100 


Total 


Per  Cent 

by  Weight  r 

8  0 

42  3 

117 

29   2 


1.79  per  cent  pf  original. 
.Assays  17.4  per  cent  Cr^Oa 


table  vii.    concentration  results  from  wet-spreen^d 

sAnds 


F^eed.  plus  40  rn  ,  , . 
Feed,  Hiinus  40  m 

Conct 

Tailitig.  . 
Mag.  at  0  I5ariir> 
Mag.  at  0.80  amp 
Mag.  at  1.90amp  . 
.Mag.  at  2.80  amp 
Mag.  at  5  20  amp. 
Noii-niag.  tailing 


Weight  in  Lb. 

aTul  Per  Cent 

by  Weight 

4  25 

1 00  00 

79  50 

16  25 

1    45 

1  85 
23  75 
43  75 

2  38 
6  32 


Ratio 

\    of 
Cone. 

23  52 


1  25 
6.15 

69  68 

54  54 

4  21 

2  28 
42  10 
15  81 


Per  Cent 

Ct,(> 

1    40 

21    00 

25  90 

1    50 

5  60 

9  50 

7  45 

39    60 

12    10 

0  75 


Cr.O,: 

istributjon 
Per  Cfent 

0  28 
100  00 

98  05 

1  16 
0  39 
0  84 
8  43 

82  50 
!  37 
C  22 


Analyses  i  , 

Concentrate  from   non-magnetic,   ZrO,,   40.79  tier  j  ceijit. 
Concentrate  from  reconcentration  of  magnetic  thromite 

(sample  of  best  part):   CrO„  44.90;   FeO,  ^7.53; 

MnO,   1.64;   SiO„  3.60;   AlO^  22.10  per  cent. 
Magnetic  at  0.15  amp.:   Cr.O,,  5.60;   FeO,   53.84;   SiO„ 

1.90;  TiO„  28.10  per  cent. 
Magnetic  at  0.80  amp.:  Cr.O.  9.50;    FeO,   56.50;   SiO, 

2.50;   TiO„  27.70  per  cent.  |, 


Kurnal  R.  Babbitt  Dead 


•i 


KURNAL  R.  BABBITT,  an  attorney  for  many  years 
identified  with  mining  and  with  the  great  copper 
companies,  died  on  Jan.  24  at  his  home,  15  East  78th 
St.,  New  York  City.  His  death  was  cau.sed  by  a  com- 
plication of  diseases,  from  which  Mr.  Babbitt  had  suf- 
fered for  nearly  a  year. 

Mr.  Babbitt  was  born  in  Salem,  Mich.,  in  1864,  and 
received  his  legal  education  at  Columbia  University, 
now  George  Washington  University.  He  entered  the 
service  of  the  Post  Office  Department  at  Washington, 
after  leaving  the  university,  and  served  that  depart- 
ment until  1891.  In  that  year  he  began  the  practice  ,, 
of  law  at  Aspen,  Col.  Soon  after  the  great  gold  strikes 
at  Cripple  Creek,  Mr.  Babbitt  went  to  that  camp,  open- 
ing a  law  office  there,  and  began  to  interest  himself 
in  the  business  of  mining  as  well  as  mining  law.  Mr. 
Babbitt's  specialized  knowledge  of  mining  law,  which  he 
acquired  during  the  course  of  his  practice  in  Colorado, 
drew  to  him  as  clients  many  of  the  largest  mine  owners 
and  mining  companies,  and  in  1908  he  left  Colorado 
and  came  to  New  York  City,  where  he  had  an  extensive 
practice. 

Mr.  Babbitt  married  in  1895  Miss  Lucy  Cullyfordi> 
Mrs.    Babbitt    and    their   three    children    survive    him. 
Funeral  services  were  held  on  Jan.  25  at  St.  Bartholo-" 
mew's  Church,  New  York  City.  Burial  w^  in  Michigan.'' i 


100  00     .\verage     40  95     Total.. .  100  00 


Rails  Made  of  Manganese  Steel  have  found  considerabie  ■ 
application  for  curves  and  in  special  work  on  both  electric 
and   steam   railways.     Many   engineers  have  decided,  how- 
evei;,  that  for  plain  curves  the  conditions  must  be  extremely,  ,, 
severe   to   warrant   the   e.xpense    of   manganese    instead   of  . 
bessemer  and  openhearth  steel,  even  at  pre-war  prices. 
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Mechanical  Drafting  in  Mining  and  Metallurgy 

By  H.  E.  West 

All  engineers  make  use  of  mechanical  drafting,  for 
the  delineation  of  mining,  metallurgical,  or  mechanical 
details,  and  more  often  than  not  a  lack  of  technique  is 
displayed.    I  therefore  purpose  to  suggest  briefly  how 


Incorrect 


Incorrect 


Correct 


some  of  the  more  common  forms  of  incorrect  drafting 
may  be  avoided. 

For  instance,  the  sketch  "A"  can  portray  nothing 
definite,  whereas  "B"  correctly  represents  a  cylinder, 
cone,  and  funnel.  Again,  many  technical  books  fre- 
quently use  the  incorrect  form  shown  in  the  sketch 
"C,"  which,  practically,  is  meaningless.  The  corrected 
form  shows  a  tank  with  pipe  connection  in  sectioir. 
Attention  should  be  particularly  given  to  the  bottom 
line  which  corresponds  to  the  top  'ine  of  the  tank. 

Granted  that  these  fundamentals  are  correct,  the 
examination  of  an  ordinary  mining  plan,  such  as  in  "D," 


Again,  in  center  lines,  the  convention  adopted  is  by 
a  long  line  with  dot.  A  center  line  inserted  indicates 
a  cylindrical  surface,  whereas  without  a  center  line 
the  surface  is  flat,  as  m  a  bar,  as  in  "E." 

Dimensions  are  preferably  inserted  over  the  line,  as 


Correct 


intended  to  represent  a  prospect  showing  an  adit  and 
prospect  shaft,  shows  the  first  section,  to  a  mechanical- 
ly trained  eye,  incorrectly ;  as,  being  in  section,  the  back 
and  entrance  of  both  the  adit  and  bottom  and  top  of 
shaft  require  a  line  denoting  the  surface,  which  is 
continuous. 

As  shown,  the  interpretation  is  indefinite,  whereas 
the  corrected  form  more  accurately  portrays  the  de- 
velopment. 


3- 


Sketch   of  bar  or  Pipe 


Sketch  of   riat  Surface 


Sketch  of  Steel  Tank  Shovi/ing 
Center  Lines    artd  Dimensions 

in   "F,"  although  it  is  correct  to  insert  the  figure  be- 
tween the  broken  line. 

Applied  to  mill  designs,  center  lines  and  dimensions 
become  of  the  highest  importance,  and  dimensions 
should  always  be  tied  in  to  such  centers,  which  are 
definite  and  fixed,  and,  usually,  permanently  marked. 
These  should  never  be  tied  to  any  movable  object,  such 
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X  Pf  rmofiffif  C<nttr5  rrwrhed  on  Building 
Bu.Wii%9  far  ?1tll  E»ter>4ion 


i 


Sketch  of  Mill  wilh  Center  Lines  ond  Dimensions 


as  the  walls  of  a  building.  Attention  is  drawn  to 
sketch  "G,"  which  >  indicates  both  center  line  marks 
registered  on  the  building.  «nd  also  permanent  stations, 
for  possible. enlargement,  well  outside  the  building. 
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January  Mining  Dividends 

Mining  dividends  paid  in  January,  1920,  by  19  United 
States  mining  and  metallurgical  companies  amounted  to 

$4,947,776,    as   compared    with    $9,294,622    paid  by    27 
concerns  in  January,  1919. 

United  states  Mining  and  Metallurgical 

Companies                       Situation                         Per  Share  Total 

Am.  Smelters,  pfd.  A T".  S.-Mex.                   $1   50  $146,071 

Am.  Smelters,  pfd.  B U.  S.-Mei.                     1   25  39,855 

.\riz.  Silver  Mines Sev.                                   03  13.500 

Caledonia,  Is Ida.                                    .01  26.050 

Camp  Bird,  pfd.  g.s Col.                                      18  110,501 

Daly.  Is     Utah                                    10  15,000 

Dragon  Cons Utah                                 01  18,750 

Golden  Cycle,  g Col.                                     03  45,000 

Inspiration,  c Ariz.                                I   50  1,772.951 

Iron  Blossom,  Is Utah                                  .C2i  25,000 

Phelps  Dodge,  e      U.  S -Mei.                      2   50  1,125,000 

Portland,  g              Col.                                    .  02  60,000 

Shattuck-.\rizona.  c    ...            .\riz.                                  -25  87,500 

Tonopah  Belmont,  g.s     Ncv.                                    05  75.000 

TonopahEx.g Nev.                                  .05  64.140 

United  Eastern,  g Ariz.                                    21  286,230 

United  Gold  Mines Col.                                    .01  40,000 

U.  S.  Smelting,  com U.  S.-Mex.                     1   50  526,673 

U,  S.  Smelting,  pfd U.  S.-Mei.                       871  425,555 

Vindicator,  g.s Col.                                     01  15,000 

Wolverine,  e Mirh.                                 .50  30,000 

Canadian,  Mexican  and  Central 

»        .\merican  Companies               .Situation                          Per  Share  Total 

•Asbestos  Corpn                                          Que                               $7.00  $210,000 

Asbestos  Corpn.  pfd      .                            Que.                                8  00  320,000 

Belmont  Surf.  Inlet,  gs                           B.C.                                   05  125.000 

Cons.  Min.  and  Sm.,  c.z  1 B.C.                                   62;  261,936 

Dome  Mines,  s Ont.                                   .25  100.000 

Howe  Sound,  c Can.-Mes.                        .05  99.208 

-Mclntyre,  gs Ont.                                        05  182,814 

McKinley-Darragh-Savage,  s.                Ont.                                   ,03  67,431 

N.  Y.  &  Honduras  Rosario.  g  s             C.  A.                                   50  100,000 

Nipissing,  g.s Ont.                                     50  600.000 

Santa  Gertrudis.-g.s                                   Mex.                                    24  364,500 

Temiskaming.  s         Ont                                      04  100,000 

Canadian,  Mexican  and  Central  American  companies 
paid  $2,530,089  in  January,  1920,  and  $1,543,075  a 
year  ago. 

No  holding  companies  reported  payments  last  month, 
nor  were  there  any  features  of  special  interest,  ex- 
cept the  resumption  of  dividends  by  the  Dome  Mines, 
which  had  not  paid  since  1917,  and  the  beginning  of 
quarterly  disbursements  by  United  Eastei-n. 


Mineral  Museum  at  Panama  City 

Brother  Heliodoro,  director  of  the  Colegio  de  La 
Salle  at  Panama  City,  Panama,  writes  that  this  well- 
known  institution  will  enlarge  the  mineral  and  ore 
collection  of  its  museum.  In  carrying  out  this  project 
the  director  ask?  the  principal  mining  firms  of  the 
United  States  to  contribute  free  samples  of  their  miner- 
als and  products  to  the  college  collection.  In  support  of 
his  request  he  points  out  that  the  school  museum  was 
awarded  six  diplomas  by  the  judges  of  the  Panama 
Exposition  of  1915,  that  it  is  well  and  favorably  known 
throughout  Panama  and  Central  America,  and  that 
many  people  from  almost  every  nation  of  the  world  pass 
through  Panama  City  annually,  most  of  them  visiting 
the  museum  en  route. 

Brother  Heliodoro  is  quite  justified  in  pointing  out 
the  advertising  value  of  a  well-chosen,  carefully  labeled, 
»nd  attractively  displayed  collection  of  United  States 
ores  and  minerals,  accompanied  by  samples  of  the  com- 
mercial products  derived  from  them,  when  thus  placed 
before  the  cosmopolitan  body  of  visitors  to  his  museum. 
Such  a  display  at  this  great  focus  of  the  world's  trade 
should  contribute  to  a  more  widespread  knowledge  of 
our  wares  and  resources,  and  materially  assist  in  the 
extension  of  our  overseas  trade. 


The  names  and  addresses  of  the  mining  firms  that 
sent  samples  of  minerals  to  the  Panama  Exposition  are 
also  requested,  that  Brother  Heliodoro  may  get  into 
direct  relations  with  the  respective  managers.  We  take 
pleasure  in  bespeaking  an  enlightened  and  generous 
response  to  both  requests. 

On  our  own  behalf,  this  seems  an  opportune  occasion 
to  suggest  that  Brother  Heliodoro's  move  deserves  care- 
ful and  thoughtful  consideration  also  at  the  hands  of 
other  American  industries.  Panama  City,  or  a  neigh- 
boring locality,  may  well  be  carefully  considered  as  the 
site  of  a  permanent  industrial  exposition  of  many  indus- 
tries and  products  of  the  United  States.  Such  exposi- 
tions were  and  are  still  carefully  maintained  by  other 
leading  commercial  nations,  and  a  carefully  selected 
series  of  exhibits  designed  to  appeal  to  the  special 
classes  of  travelers  passing  through  Panama  might  well 
prove  of  the  greatest  commercial  value  to  our  country. 


Australian  Copper  Smelters  Resume  Operations 

Smelting  operations  have  been  resumed  by  the  Hamp- 
den Cloncurry  Copper  Mines,  Ltd.,  in  Queensland,  and 
by  the  C.  S.  A.  mine  at  Cobar,  New  South  Wales,  accord- 
ing to  The  Ironmonger.  The  latter  company  employs 
about  two  thousand  work  people. 

Considerable  quantities  of  low-grade  basic  ore  are 
awaiting  treatment,  which  are  to  be  utilized  not  only 
for  smelting  the  company's  siliceous  ore,  but  also  ores 
from  neighboring  mines,  such  as  the  Gladstone  and  the 
Budgery.  Important  alterations  have  been  made  in  the 
smelting  plant  since  the  C.  S.  A.  mine  closed  dovra  in 
March  last.  The  two  blast  furnaces  now  have  an  indi- 
vidual capacity  of  from  1,400  to  l.GOO  tons  a  week,  and 
more  powerful  blowers  have  been  installed.  Matte  of 
40  to  50  per  cent  copper  will  be  made  and  forwarded 
to  the  C.  S.  A.  refining  works  at  Kandos,  on  the  Mudgee 
line,  where  the  C.  S.  A.  has  expended  over  £35,000  on 
an  electrolytic  plant  and  a  reverberatory-furnace  plant. 
The  capacity  of  the  plant  is  2,500  tons  of  electrolytic 
copper  per  annum.  For  the  time  being  the  company 
will  produce  blister  copper  only,  the  refining  process 
being  completed  by  the  Electrolytic  Refining  &  Smelting 
Co.  of  Australia,  Ltd.,  at  Port  Kenibla. 


The  Mining  Index 

During  the  period  of  publication  of  The  Journal  in 
San  Francisco  it  was  found  necessary  to  discontinue 
temporarily  the  index  of  current  mining  and  metallur- 
gical literature.  It  is  resumed  in  this  issue,  and  will 
appear  regularly  hereafter  in  the  first  issue  of  each 
month  as  usual.  It  has  not  -been  practicable  to  include 
all  of  the  references  which  would  have  been  published 
during  the  months  which  were  missed;  the  aim  has  been 
to  select  the  more  important  items.  Beginning  with  the 
next  issue  the  Index  will  be  up  to  date,  and  it  is  our 
plan  to  make  every  effort  to  bring  to  our  readers'  atten- 
tion in  a  convenient,  well-classified  form  every  important 
article  in  the  technical  press,  or  paper  before  technical 
societies,  including  also  bulletins  of  the  United  States 
and  foreign  governments. 

Books  on  mining,  metallurgical,  or  allied  subjects  are 
reviewed  promptly  in  The  Jcnii~nal,  and  important  pat- 
ents are  listed  regularly.  Thus,  by  reading  The  Jotirnal 
one  may  be  informed  promptly  and  efficiently  regarding 
the  important  literature  on  any  subject  connected  with 
the  industry. 
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The  Petroleum  Industry 


The  Petroleum  Situation 

A  One-Act  Episode 

Scene:  Any  club.  Atmosphere  of  smoke.  Leather 
armchairs.  Throuf/h  a  door  in  the  background  a  bar  is 
seen,  overgrown  y/ith  colnvebs.  Clatter  of  cheerful  dis- 
cussion of  iva,r,  bolsbevism,  ;  olitics,  and  science — but 
not  religion. 

Enter  on  the  left  a  Government  Official;  throws  him- 
self wearily  into  a  chair;  orders  tea  and  crackers. 
Directly  after,  enter  from  the  right  a  Mining  Engineer, 
in  a  humj.  Spying  Government  Official,  he  throws  off 
his  overcoat,  pulls  up  his  chair,  a^id  orders  near-beer  and 
cigarettes. 

Mining  Engineer:  Say,  about  this  petroleum  situa- 
tion. Let  us  assume — and  of  course  I  know  it  to  be 
true — that  the  supremacy  of  the  United  States  in 
petroleum  is  in  danger;  that  England  has  formed  or 
fostered  a  government-controlled  British  oil  combine 
and  is  actively  campaigning  for  the  world's  petroleum: 
and  that  she  is  making  such  progress  that  she  is  likely 
to  become  as  supreme  in  petroleum  as  she  is  on  the 
seas;  assume  all  that.  What  are  you  fellows  going  to 
do  about  it?  England,  as  I  gather  from  Senator 
Phelan's  communication  to  the  Senate,  from  the  report 
of  the  Director  of  the  Bureau  of  Mines,  and  from  the 
Engineering  and  Mining  Journal,  is  furthering  her 
plans  by  discriminating  against  foreigners  (including 
Americans)  in  the  oil-bearing  regions  which  she  con- 
trols; while  she  is  strengthening  her  holdings  even  in 
the  United  States,  which  has  no  defensive,  or  aggressive 
— or,  nay  I  not  pay,  intelligent? — petroleum  policy. 
Shouldn't  the  United  States  get  busy? 

Government  Official  (wearily)  :  Well,  you  know  as 
well  as  I  do  that  our  Government  is  in  the  doldrums 
right  now.  We  might  as  well  not  have  any  Government. 
Both  warring  elements  want  to  wear  the  trousers.  On? 
has  hold  of  one  leg,  and  the  other  of  the  other;  the  ques- 
tion is  no  longer  who  will  wear  the  trousers  and  go 
out  and  saw  the  wood,  but  how  long  before  the  trousers 
will  split  up  the  middle,  and  nobody  will  be  in  a  posi- 
tion to  go  out  into  the  world  of  foreign  relations.  That's 
where  our  Government  is  at  a  disadvantage  with  a  more 
logical  democracy,  like  England  and  France.  Over  there 
one  party  gains  a  majority  at  the  elections,  and  at  once 
the  old  political  leader,  if  of  a  different  faith,  gets  out. 
and  the  dominating  party  has  its  own  chief.  So  things 
go  on  humming,  down  one  alley  or  another.  But  here 
— paralysis!  It  wouldn't  look  well  in  print,  and  I  under- 
stand it's  a  jailable  offence  under  our  proposed  sedition 
acts,  but  it's  a  serious  defect  in  our  Constitution.  Over 
there  a  majority  vote  at  each  new  crisis  determines  not 
only  the  character  of  the  legislators  but  that  of  the 
national  leader  as  well.  Over  here  the  national  leader 
is  unbudgeable,  no  matter  what  the  country  thinks,  and 
for  the  last  few  administrations  there  has  been  a  tend- 
ency for  him  to  try  to  force  the  legislators  along  his 
own  personally  chosen  path.  This  difference  is  between 
the  democratic  tendency,  as  in  France  and  England,  or 


in    Canada,    and    the   autocratic   tendency,    such    as    we 
have. 

Mining  Engineer:  I  am  not  interested  in  your  private 
grouch  against  the  Government,  and  I  don't  care  what 
your  politics  are.  I  was  asking  you  about  petroleum. 
What  should  be  done,  then,  if  I  have  to  put  it  that  way? 
Should  we  close  the  oil  fields  of  the  United  States  to 
British  capital,  as  a  fair  retaliation?  That,  I  believe, 
has  been  proposed;  and  it  looks  only  fair  to  me.  But 
what  about  Mexico?  There's  the  three-cornered  fight 
down  there  between  American  oil  companies,  British 
oil  companies,  and  the  Mexican  government.  That  is 
really  more  important  to  us  than  our  own  fields.  It 
appears  that  the  British  companies  have  a  better  stand- 
in  with  Carranza,  and  are  getting  on  top.  More  than 
that,  I  understand  that  while  all  this  talk  has  been  going 
on,  British  capital  has  secured  such  enormous  exclusive 
concessions  for  prospecting  for  oil  in  South  America 
and  elsewhere  (not  to  say  Asia,  where  the  success  of 
the  British  policy  has  for  a  long  time  been  publicly 
known),  that  the  United  States  is  already  practically 
out  of  the  running.    What  should  we  say  to  England? 

Government  Official:  Well,  now,  I'll  be  honest  and 
say  that  I  believe  England  is  within  her  rights — her 
leaders  have  done  what  we  would  advise  if  we  were 
Englishmen.  England  has  practically  no  oil;  she  must 
get  it  abroad.  Her  empire  is  world-wide.  She  cannot 
hold  it  together  unless  she  is  mistress  of  the  seas;  she 
cannot  be  mistress  of  the  seas  from  now  on  unless  she 
has  plenty  of  oil,  and  oil  bunkering  stations  all  over 
the  world,  for  her  navy  and  her  commerce.  That 
explains  the  necessity  of  her  mad  scramble  for  oil. 

Mining  Engineer:  But  her  methods — that's  what 
rather  worries  and  puzzles  me.  Over  there  it's  the 
government  at  the  head  of  the  combined  oil  interests. 
No  wonder  they  are  beating  out  the  American,  but 
what  does  it  mean  to  the  British?  Isn't  it  State 
Socialism? 

Government  Official:  Call  it  by  any  name  you  like. 
As  a  matter  of  fact  it  is.  But  England  had  no  choice. 
Before  the  war,  her  democracy  was  individualistic,  like 
that  of  America.  Germany,  with  her  developments  in 
government-controlled  industries — in  State  Socialism,  in 
short — proved  the  superior  efficiency  in  that  system. 
She  nearly  put  England  and  the  rest  of  us  out  of 
business,  not  because  the  average  German  is  above  par 
or  especially  efficient,  but  because  of  the  efficiency  of 
German  state-controlled  mass  methods.  England, 
awake  and  horrified,  knows  that  the  end  has  not  come — 
that  the  world  is  at  the  beginning  of  a  tremendous 
competition  for  wealth  and  power.  She  sees  she  must 
fight  with  the  same  weapons,  or  perish.  Just  as  the 
militarism  of  Germany  and  France  forced  England  and 
America  and  the  world  to  become  militaristic  or  perish, 
so  the  German  plan  for  industrial  preservation  and  con- 
quest has  been  forced  not  only  on  England,  but  on 
France  and  other  European  countries.  We  werfe  forced 
to  it  also  during  the  war.  The  difference  is  that  we 
have  sloughed  off.  in  a  hurry,  not  only  militarism,  but 
state  control   of  key    industries,   with   the  war;   while 
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England  and  Europe  in  general  have  retained  them. 
They  have  to.  The  struggle  between  Germany  and 
France  for  the  iron  of  Alsace-Lorraine  developed  meth- 
ods of  massed  militarism  and  massed  commercialism 
as  weapons  of  battle  which  will  dominate  the  world, 
thoroughly  infected  with  the  spirit  of  that  struggle. 
As  well  refuse  to  adopt  long-range  siege  guns,  or  sub- 
marines— yes,  or  poison  gas,  as  we  found. 

Mining  Engineer:  But  it's  undemocratic — at  least 
it's  un-American!  Here  we  have  been  crusading  against 
the  big  business  combinations  for  years.  We  invented 
them,  and  we  were  afraid  of  them,  and  tried  to  smash 
them.  We  broke  up  our  big  oil  combination,  the  Stand- 
ard Oil,  with  the  result  that  the  overhead  was  increased 
and  with  it  the  price  of  oil  or  gasoline  to  the  consumer; 
but  we  felt  we  had  done  a  good  deed.  England  and 
the  Continent,  too,  damned  the  American  trusts.  Now, 
all  of  a  sudden,  they  slip  this  over  on  us! 

Government  Official:  Well,  as  I  tell  you,  they  had  to, 
as  a  matter  of  self-preservation. 

Mining  Engineer:     And  what  have  we  got  to  do? 

Goi^ernnient  Official:  We  don't  have  to  do  anything. 
We  have  large  oil  reserves  of  our  own,  although  less 
than  we  need  for  our  own  consumption.  We  can  sit 
back  and  take  second  place  to  England,  with  an  increas- 
ing margin.  Why  shouldn't  we  do  it?  The  struggle  of 
each  nation  to  dominate  will  lead  to  endless  wars. 

Mining  Engineer:  Well,  I  have  a  great  faith  in  the 
destiny  of  America — and  we  know  that  her  influence 
among  nations,  for  good  or  evil,  depends  mainly  on  her 
power  and  wealth.  If  we  believe  in  ourselves,  should 
we  deliberately  plan  to  draw  out  of  world  politics, 
without  a  struggle?  Somebody  else  will  run  us,  if  we 
don't  run  ourselves. 

Government  Official:  There  is  only  one  answer  then 
— the  solution  that  England  found  for  Germany's  future 
offensive — the  adoption  of  the  same  weapons. 

Mining  Engineer:  You  mean  State  Socialism  for 
America  ? 

Government  Official.  Can  that  name!  I  don't  like  it. 
I  mean  government  support  and  control  of  American 
oil  interests  consolidated  and  working  in  unison — a 
slight  extension  only  of  the  theory  of  the  Webb  export 
act.  That  act  recognized  the  necessity  for  American 
trusts  for  external  use  only,  but  kept  the  ban  on  the 
internal  application.  Anyhow,  that  sort  of  socialism, 
or  whatever  you  call  it,  holds  the  palm  for  efficiency. 
Look  at  the  ant  and  the  bee.  They  developed  socialistic 
habits  ages  before  man  had  the  theory,  and  they  are 
certainly  efficient  and  orderly,  even  if  not  progressive. 

Mining  Enginetr:     And  what  then? 

Government  Official.:  Supposing  our  Government, 
with  all  its  oil  interests  organized  and  under  its  wing, 
should  go  to  the  British  government,  which  has  been 
similarly  situated  for  some  time  past,  and  should  say, 
"You  are  all  right  so  far,  and  we  have  no  kick  coming; 
but  it  looks  as  if  there  was  going  to  be  too  little 
petroleum  in  the  world  to  take  care  of  the  expansion 
of  every  nation's  business,  such  as  they  are  now  plan- 
ning. Not  for  us  alone,  but  for  the  world  in  general, 
it's  going  to  be  a  case  of  fight,  or  divide  fairly  without 
fighting.  Let's  get  together  and  divide;  let's  allocate, 
in  short.  We  did  it  as  allies  during  the  war.  Let's  do 
it  now  for  all  time.  Everybody  will  be  short,  but 
everybody  will  get  his  just  share. 

Mining  Engineer:     How  about  the  rest  of  the  world? 

Government  Official:     The   rest  of  the  world   would 


come  in  on  the  deal.  The  general  policy  both  of  Eng- 
land and  the  United  States  has  always  been  square. 
The  problem  of  the  rest  of  the  world  would  be  easily 
and  equitably  solved.  The  great  thing  is  an  under- 
standing between  England  and  the  United  States.  There 
is  a  lot  of  foolish  feeling  in  each  country  against  the 
other.     It's  dangerous. 

Mining  Engineer:  The  people  would  never  stand  for 
it.     The  labor  unions  would  never  stand  for  it. 

Government  Official:  The  labor  unions  are  stronger 
and  more  radical  in  England  than  in  America,  and 
they  seem  to  be  standing  for  it  there.  Anyway,  labor 
unionism  is  socialistic  in  a  sense,  if  you  get  right 
down  to  facts ;  and  it's  growing  in  strength  everywhere. 

Miymig  Engineer:    Whither  are  we  drifting? 

Government  Official:  Well,  take  your  choice.  Have 
a  cigar? 

Mining  Engineer:  No  thanks.  I'd  rather  smoke  my 
own  brand. 

Exeunt  otnnes. 


World's  Production  of  Petroleum 

The  U.  S.  Geological  Survey  has  published  in  its  press 
bulletin  for  January,  1920,  figures  of  the  world's  pro- 
duction of  crude  petroleum  in  1918,  which,  with  those 
for  1917,  are  given  in  the  accompanying  table: 


1917- 


Barreis  of 

Countr}'  42  Gal. 
I'nited  States                                 (a)  335,315,601 

Mexico  55.292,770 

Russia (6)69.000,000 

Dutch    East   Indies,    including 

British  Borneo.  I  2,928,955 

Rumania 2,681,870 

India 8,078,843 

Persia 6,856,063 

Galicia 5,965,447 

Peru 2,533,417 

■lapan  and  Formosa 2,898,654 

Trinidad 1,599,455 

EEj-pt 1,008,750 

Argentina 1,144,737 

Germany                                    ....  993,764 

Canada    .                                      ...  205,332 

Venezuela.                     127,743 

Italy 50,334  ' 

Cuba 19,167  ( 


Per  Cent 
of  Total 

66  17 
10.91 
13  62 

2  55 
0.53 
I  59 
I  35 
1.18 
0.50 
0  57 
0  32 
0.20 
0  23 
0  20 
0  04 
0.03 


. 1918- 

Barrels   of    Per  Cent 


0  01 


42  Gal. 

355.927,716 

63,828,327 

40.456.182 

13,284.936 

8,730,235 

8,000.000 

7,200,000 

5,591,620 

(0  2  536,102 

2.449  059 

2  0b».O68 

2.079,750 

1,321,315 

711,260 

304,741 

190,080  1 

35.953  ( 


Totals 

(/;)  Quantity  marketed. 


506,702,902     100  00       514,729,354 
(M   Estimated,    (fl   Estimated  in  part 


of  Total 

69.15 

12.40 

7.86 

2  58 
I  70 
1.55 
1.40 
1.09 
0  49 
0  48 
0  40 
0  40 
0  26 
0  14 
0  06 
0  04 


lOU  00 


Oil  Possibilities  in  Eastern  New  Mexico 

In  an  article  in  the  Mining  and  Oil  Bulletin,  Hager 
&  Robitaille  summarize  their  conclusions  as  to  the  pos- 
sibilities of  commei'cial  oil  development  in  eastern  New 
Mexico  as  follows: 

Unfavorable:  (1)  No  large  commeixial  oil  or  gas 
fields  are  in  the  immediate  area.  (2)  There  is  uncer- 
tainty as  to  the  depth  and  beds.  (3)  The  area  is  in 
advance  of  development. 

Favorable:  (1)  The  stratigraphic  conditions  are  fa- 
vorable. (2)  Commercial  gas  is  found  in  similar  beds 
near  Amarillo,  Tex.  (3)  Oil  indications  have  been 
found,  notably  in  the  Brown  and  Belt  wells,  near  Day- 
ton. (4)  The  structural  conditions  are  favorable  for 
oil  accumulation.    (5)  Transportation  facilitias  are  good. 

Lincoln,  De  Baca,  Chaves,  and  Eddy  counties,  N.  M. 
are  considered  worthy  of  investigation  as  possible-oil- 
bearing  areas.  Four  wells  are  to  be  drilled  by  the 
International  Petroleum  Corporation  as  a  result  of  the 
information  summarized  above. 
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Rotary  Rock  Bits 


Oil-Well  Drilling  by  Rotary  Methods  Constitutes  23  Per  Cent  of  All  Drilling  in  This  Field 

22  Per  Cent  Being  Done  by  Combination  of  Rotary  and 

Percussion    Processes. 

By  Albert  G.  Woi.k 

Wlitti  n   ex(  liisJMly    for   Tlir  Jiiurndl 


TWO  principal  methods  are  used  in  drilling  oil 
wells,  the  standard  or  percussion  and  the  rotary. 
Each  has  its  own  field  of  usefulness,  the  standard 
method  in  the  harder  formations,  and  the  rotary  in 
the  softer  and  caving  formations,  where  its  advantages 
far  outweigh  both  its  disadvantages  and  the  advantages 
of  the  standard  method  combined.  Seldom,  if  ever, 
is  a  well  drilled  to  an  oil-bearing  sand  through  soft 
strata  alone;  generally,  several  strata  and  rock  and 
well-packed  sand  must  be  penetrated.  This  condition 
caused  considerable  trouble  in  the  early  days  of  rotary 
drilling,  for  the  bits  then  in  use  were  adapted  only 
to  the  softer  strata,  and  much  time  and  money  were 
spent  in  drilling  through  the  harder  interstratified 
formations,  or  the  cap  rock  of  an  oil  sand. 

Where  the  softer  formations  could  first  be  drilled 
by  the  rotary  method,  and  the  hard  cap  rock  penetrated 
by  the  cable-tool  method,  thus  constituting  what  is 
known  as  the  combination  method,  a  solution  of  the 
difficulty  was  found.  However,  where  the  hard  forma- 
tions were  comparatively  thin  and  widely  interstratified 
with  the  softer  strata,  and  many  changes  from  one 
method  to  the  other  had  to  be  made,  requiring  that  a 
considerable  sum  of  money  be  tied  up  in  machinery  in 
order  to  do  a  comparatively  small  amount  of  drilling, 
the  combination  method  would  not  pay.  But  to  drill 
such  a  well  by  the  rotary  method  alone  necessitated 
the  loss  of  considerable  time,  the  waste  of  material 
used  in  unsuitable  bits,  and  the  incurring  of  unneces- 
sary expense.  The  only  solution  of  this  problem  was 
the  devising  of  bits  more  suitable  for  piercing  hard 
rock  than  the  fish-tail  bit,'  which  is  well  suited  to 
drilling  soft  strata,  but  applicable  only  to  such  strata. 

The  invention  and  development  of  rotary  rock  bits 
lagged  behind  the  introduction  and  successful  applica- 
tion of  the  rotary  method  of  drilling.  The  first 
authentic  record  of  the  rotary  method  states  that  it 
was  used  in  Louisiana  in  1888.  Its  development  was 
rapid  in  all  details,  apparently,  except  in  that  of  rock 
bits.  As  late  as  1900,  Captain  Lucas  spent  over  three 
m.onths  in  drilling  a  well  less  than  1,000  ft.  deep  at 
Spindle  Top.  The  reasons  for  this  delay  are  not  gen- 
erally known,  but  it  was  probably  due  in  part  to  the 
slowness  with  vhieh  the  rotary  fish-tail  bit  attacked 
the  hard  cap  rock  of  that  field,  inasmuch  as  subsequent 
wells  were  completed  by  the  combination  method. 

Fish-Tail  Bit  Not  Effective  Against  Hard  Rock 

The  fish-tail  bit,  and  all  the  earlier  forms  of  rotary 
bits,  had  chisel  edges  and  were  so  shaped  that  the 
cutting  edge  was  applied  to  the  rock  surface  in  an 
almost  vertical  position.  Against  hard  rock  this 
arrangement  was  not  at  all  effective,  the  cutting  tool 
wearing  away  almost  as  fast  as  the  rock  itself.  Finally, 
the  application  of  the  principle  of  the  chipping  effect 


of  the  emery  dresser,  used  in  dressing  emery  wheels, 
was  recognized,  and  a  bit  employing  this  principle, 
with  the  superincumbent  weight  of  the  drill  stem  to 
give  it  crushing  force  added  thereto,  made  an  effective 
tool  in  any  formation  too  hard  for  the  chisel-shaped 
bit  to  cut   rapidly. 

So  far  as  can  be  learned,  the  earliest  successful  form 
of  rotary  rock  bit  was  the  invention  of  Howard  R. 
Hughes.  Its  manufacture  started  in  a  small  way  at 
Houston,    Tex.,    in    1909,   years    after   the   successful 


.iW-'-'     ■■■-!;    I 

'"The   Rotary   .Method   of  Well   Llrilling,"   Kng.   and   Mill.   Jouin 
Aug.  2,  1919. 


PIG.    L      HUOHRS   RK.^JILVa    COXB  BIT 

application  of  tlie  rotary  method  of  drilling  to  soft 
fstrata.  In  1912  the  Reed  roller  bit  made  its  appearance 
and  was  first  used  in  Northern  Louisiana.  Both  bits, 
though  proving  successful,  naturally  underwent  a 
certain  amount  of  alteration,  and  improvement,  a.s 
experience  in  the  field  indicated.  Both  types  are 
manufactured  at  Houston,  Tex.,  and  the  industry  is 
a  steadily  growing  one. 

Hughes  Reaming  Cone  Bit 

The  Hughes  reaming  cone  bit,  .«?hown  in  Fig.  1, 
consists  of  a  heavy  steel  body  in  two  halves,  held 
together  by  a  through-bolt  and  lock-nut.  At  the  lower 
end,  on  separate  shafts,  are  two  cones  of  hard  steel, 
the  faces  of  which  are  divided  into  sharp  ridges  that 
ladiate  from  the  ajiex,  the  ridges  being  notched  to 
form  rows  of  teeth.  In  the  sides  of  the  body  part 
are  set   two  cylindrical  cutters  of  the  same  character 
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as  the  cones,  called  the  side  rollers.  Their  function 
is  to  keep  the  hole  reamed  out  to  the  full  gage,  because 
the  edges  of  the  cones  wear  and  allow  the  hole  to 
taper  slightly.  A  liberal  space  for  cuttings  and  water 
to  pass  up  the  hole  and  above  the  bit  is  provided  by 
making  each  half  of  the  body,  opposite  each  side  roller, 
flat,  as  shown.  The  top  of  the  bit,  as  is  the  ca.se  with 
all  the  bits  here  described,  terminates  in  a  threaded 
shank,    so   that    the    bit   can    be   screwed    into    a    drill 


FI<;.   2.  CROSS-SECTIOX  REED  ROLLER  BIT    iC.^IU"'   TYPE) 

collar  or  other  tool-  An  older  form  of  this  type  of 
bit  had  a  shorter  body  and  the  two  cutting  cones, 
but  no  side  rollers. 

A  special  lubricating  mechanism  is  provided  and  is 
screwed  on  to  the  smaller  shank  above  the  drill  collar 
shank.  This  lubricator  is  placed  inside  the  first  joint 
of  the  drill  stem  and  is  so  constructed  that  the  pres- 
sure of  the  drilling  water  or  mud  on  top  of  it  forces 
the  oil  through  the  bit.  An  especially  heavy  oil  is 
provided.  This  system  of  lubrication,  in  a  general  way, 
is  used   in  all  the   rotary   rock  bits. 

The  cones  are  made  of  special  alloy  steel,  quite  soft 
and  easy  to  work  before  tempering.  They  are  shaped 
on  special  cone-cutting  machines,  heated  in  oil-fired 
furnaces,  and  tempered  in  oil  baths.  The  cones  can  be 
re-dressed  and  used  a  second  time  if  not  too  badly  worn. 

The  cone  bits  are  made  in  standard  sizes  ranging 
from  21  in.  to  18  in.  in  diameter.  The  following  is 
a  list  of  sizes,  together  with  the  maximum  super- 
imposed weights,  recommended  by  the  manufacturers, 
to  be  used  for  each.  They  are  so  gaged  as  to  be  i  in. 
less  in  diameter  than  stock  sizes  of  casing  generally 
used  in  oil  fields.  Bits  of  any  size  can  be  had  on 
special   order. 

STANDARD  SIZES  OF  COXE  BITS  AND  CORRF-<P(  INDIN'C. 
DRILLING  WEIGHTS 


M 

aximuiu      Drilling 

Max 

mum      Drilling 

Siie  of 

Weight 

.Size  of 

Weight 

Bit,  In. 

Recommended. 

Lb, 

Bit,  In. 

Heeoniniended.     1.1> 

2i 

2.870 

6J 

7.900 

21 

3,480 

n 

8,650 

n 

4,700 

n 

9,270 

*i 

5.910 

7J 

9,560 

♦i 

8i 

10,300 

a 

6.670 

9 

1  1.000 

5i 

7.140 

9i 

12.000 

This  bit  is  adapted  to  the  drilling  of  all  formations 
too  hard  for  the  fish-tail  form  to  penetrate  successfully, 
but  more  especially  to  the  hardest  rocks  found  in  oil- 
well  drilling.  For  the  hardest  rock,  less  weight  upon 
the  bit  and  a  greater  speed  of  rotation  give  better 
results. 

Reed  Roller  Bit  and  Reamer 

The  so-called  "Caddo  Type"  roller  bit  of  the  Reed 
Roller  Bit  Co.,  of  Houston.  Tex.,  is  another  form  of 
hard-rock  bit.  A  vertical  section  of  this  bit  is  shown 
in  Fig.  2,  and  a  side  elevation  of  the  bit  and  reamer 
together  in  Fig.  .S.  The  body  or  "drill  head"  (shown 
at  A,  Fig.  2)  is  made  of  steel  in  one  piece.  In  the 
lower  end  of  this  drill  head  are  fastened  two  "side 
cutters,"  B-B.  or  sharp-toothed  wheels,  and  six  "cross 
rollers,"  C.  The  cross  rollers  are  in  three  sizes,  the 
t^mallest  two  in  the  center,  the  largest  or  the  outer 
sides.  The  diameters  of  these  wheels  are  proportioned 
to  the  distance  to  be  traveled  in  a  revolution  of  the 
bit.  The  lateral  thrust  of  the  side  cutters  is  against 
tempered  tool-steel  washers,  D-D.  which  saves  wear  on 
the  drill  head. 

Drilling  water  passes  down  through  the  center  of  the 
bit  and  out  around  the  side  cutters.  Oil  is  fed  to  the 
bearings  of  all  eigTit  wheels  from  a  lubricator  within 
the  drill  stem.  The  shank  of  the  drill  head,  E,  is 
threaded  to  receive  either  the  Reed  reamer  or  a  special 
drill  collar,  by    which   it   is  attached   to  the  drill   stem. 

Reamer  Can  Be  Used  Separately  or  With  the 
Roller  Bit 

The  Reed  rea.-ner.  Fig.  3,  consists  of  a  steel  body 
in  the  sides  of  which  are  set  four  groups  of  cutters. 
Each  group  is  made  up  of  a  beveled  cutter  at  top  and 
bottom,  with  a  straight-sided  cutter  in  the  center.  The 
cutters  are  corrugated  wheels  of  hardened,  special  alloy 
steel.  They  run  on  hardened  tool-steel  shafts  set  in 
counterbored  sockets  open  at  the  top  only.     The  shafts 


/Seed /5o^ier^iY 
CCaddo  TypeJ 


JSeed  JSeamer 


Larger  sizes  are  lOi  in.,  11,   113,   12,   12J,  131,  14J, 
15,   16,   16A,   and    18   in. 


fig.    3.      REED    ROLLER   BIT    AXD   REAMER 

cannot  revolve.  Lubrication  of  the  reaming  cutters  is 
provided  for  b.v  *he  same  system  that  feeds  the  bit  with 
oil.  The  reamer  can  be  used  in  connection  with  the 
1  oiler  bit,  or  separately  to  enlarge  a  hole  already  made. 
When  used  as  a  reamer  only,  an  ordinary  fish-tail  bit, 
of  the  same  diameter  as  the  hole  to  be  reamed,  should 
be  employed  in  advance  of  the  reamer  to  act  as  a 
pilot.  Both  the  roller  bit  and  the  reamer  are  made 
in  standard  sizes,  and  can  be  supplied  in  special  sizes. 
A  bit  similar  in  design  to  the  Reed  roller  bit  is  the 
Hughes  cross  roller  bit.     The  chief  differences  are  that 


s 


406 


Engineering    and    Mining    Journal 


Vol.  109,  No.  6 


in  the  Hughes  bit  the  body  or  drill  head  is  in  two 
parts  and  there  are  only  four  cross  rollers  instead  of 
six,  as  in  the  Reed  bit.  The  side  cutters  are  made 
symmetrical  so  that  they  can  be  reversed,  when  some- 
what worn,  to  bring  the  bit  out  to  gage.  The  chief 
objections  to  this  bit  are  the  rapidity  with  which  the 
side  cutters  wear,  thus  drilling  a  tapered  hole,  and  the 
wearing  of  the  body  part  itself,  which  weakens  the 
bit  and  makes  it  unsafe  to  use.  This  bit  is  recom- 
mended by  the  manufacturers  for  softer  rock  than  that 
for  which  the  reaming  cone  bit  is  recommended. 

PicKiN  Gyratory  Rock  Drill 

Fig.  4  shows  a  vertical  section  of  a  Pickin  gyratory 
rock  drill,  manufactured  by  the  Hughes  Tool  Co.  This 
consists  of  a  single  horizontal  cutter,  circular  in  cross- 
section,  and  with  many  teeth  on  its  bottom  face;  an 
eccentric   body   part;    a   screw   cap,    to   hold    the   parts 


Dri/l  Ste/zz- 


Drill  Collay' 


-Caite?^ 


mzier/fole 


PIG. 
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together,  and  ball  bearings.  The  bit  is  connected  to 
the  drill  stem  by  a  drill  collar.  As  the  drill  stem 
revolves,  the  peculiar  circular  rocking  motion  imparted 
to  the  cutter  by  the  drill  head  causes  the  cutter  to  cut 
into  the  rock.  This  gyrating  motion,  if  it  may  be  so 
called,  also  causes  the  drill  to  bore  a  hole  slightly  larger 
in  diameter  than  the  bit  itself,  thus  giving  ample  clear- 
ance for  the  up-flow  of  drilling  water  and  cuttings. 

The  chief  use  of  this  type  is  in  drilling  holes  of 
small  diameter  in  unusually  hard  formations  at  great 
depth.  The  sturdy  construction  of  the  bit,  and  the 
single  heavy  cutter,  give  it  a  large  factor  of  safety  in 
supporting  the  tremendous  weight  of  a  string  of  drill 
stems    in   deep   drilling. 

Disk  Bits  Not  Effective  in  Hard  Rock  or  Sticky 
Formations 

Various  forms  of  disk  bits  have  been  placed  on  the 
market.  They  are  not,  .strictly  speaking,  rock  bits, 
but  are  intended  for  drilling  in  compact  sand  strata, 
dry  crumbly  shales,  sandy  clays,  shell  strata  of  the 
Gulf  Coast  country  (formations  made  up  of  old  shells 
with  a  binder  of  clay  and  sand),  and  the  like.  They 
are  not  effective  in  either  hard  rock  or  sticky  forma- 
tions, such  as  blue  gumbo,  for  example.  These  bits 
will,  however,  penetrate  thin  strata  of  rock  as  well  as 


the  fish-tail  bit,  making  it  unnecessary  to  "come  out" 
of  the  hole  and  change  to  a  roller  bit  when  rock  is 
struck. 

One  form  of  the  disk  bit  is  shown  in  Fig.  .5.  It 
consists  of  a  one-piece  steel  head,  and  two  disks  set 
on  two  shafts.  The  disks  are  inclined  slightly  from 
the  vertical  toward  the  central  axis  of  the  drill,  and 
are  not  directly  opposite  each  other,  but  slightly  offset  • 
horizontally.  They  are  removable,  and  various  types, 
from  the  plain  sharp  disk  to  one  with  cjuite  coarse 
teeth,  can  be  used.  Such  a  bit  has  been  used  in 
Wyoming  and  in  other  Western  oil  fields  with  success. 
It  is  claimed  that  this  bit  is  capable  of  considerably 
greater  footage  ♦ihan  the  fish-tail  bit  in  dry  or  com- 
pact formations,  for  which  it  is  intended,  but  not  in 
cemented  or  sticky  ground.  In  a  test  run  in  the 
Burkburnett  field,  Texas,  under  ideal  conditions,  the  bit 
illustrated  drilled   at  the  rate  of  36.6   ft.  per  hour. 

Complete   Data   Necessary   for   Determining 
Be6t  Results  of  Drilling 

Reliable  data  on  the  performances  of  these  various 
types  of  drills  are  difficult  to  obtain;  furthermore,  some 
of  the  information  collected,  though  reliable  enough, 
is  too  incomplete  to  be  conclusive,  formation  drilled, 
size  of  hole,  or  depth  of  hole  being  unmentioned.  The 
impossibility  of  determining  the  exact  character  of  the 
rock  drilled  from  the  fine  cuttings  alone  also  tends  to 
vitiate  the  value  of  all  the  drilling  data.  The  follow- 
ing figures,  however,  will  be  sufficient  to  give  anyone 


TAreaded  for 
.  -LubricalorP/pe 


r/zreaded  for 
Drm-Collar 


"Disks  Cutters 


fig    5       HUGHES    DISK   BIT 


not    familiar   with    the    use    of 
of  the  results  to  be  obtained: 


these    bits    a   fair    idea 


itr.srr.Ts  obtainku  in  DiuLLixt;  wrrii  a  i;-in  hichks 

REAMING   COXE   BIT 

F'ormatioii 
Tight  rlay  shale 
Tight  rliiy  shnte 
Tight  chiy  ahaii" 
Tight  clay  shalr 
.Sandstone 
.Sandstonr 
Sandstone 
Sandstone 


These  results  were  not  all  obtained  from  one  hole, 
b.ut  are  merely  grouped  for  convenience  in  comparison. 
The  reaming  result,  as  showm  above,  is  good,  although 
not   fair  to  the  drill,  because  the  bit  is   not  intended. 
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Keet  Drilh><l 

Depth  of  Hole.  Ft 

8  0 

5  5 

666  5  to    672 

7  0 

5  0 

672  0  to    677 

1   0 

1  a 
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1   0 

1.0 

741   Oto    742 

7  5 

3  5 

1148  5  to  1152 

6  0 

4  0 

1152  Ot.i  1156 

10  0 

25  Ol'.l 

1182  Oto  1207 

10  0 

6  0 

1207  Oto  1213 
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solely  as  a  reaming  tool,  the  Hughes  Tool  Co.  manu- 
facturing a  special  tool  for  rock  reaming  only. 

Test  runs  have  also  been  made  by  these  manufac- 
turers to  determine  the  speed  of  the  reaming  cone  bit. 
In  one  test  a  .3;-in.  hole  was  drilled  through  ten  inches 
of  hard  granite  in  51  min. ;  and  in  another,  a  2|-in. 
hole  was  drilled  in  10  min.  through  three  inches  of 
emery  wheel.  These  holes,  of  course,  are  smaller  than 
those  generally  drilled  in  practice,  and  the  results  only 
show  the  work  of  the  drill  in  hard  rock. 

The  length  of  life  of  the  cones  and  side  rollers  is 
as  varied  as  the  kind  of  material  drilled  and  the  pres- 
sure to  which  they  are  subjected  by  the  superimposed 
weight  of  drill  stem.  The  care  of  the  operators  also 
has  considerable  effect  on  the  life  of  the  cones.  The 
record  life  for  any  set  of  cones  is  800  ft.  of  drilling 
in  rock  without  resharpening.  This  is  an  exceptional 
record,  the  average  life  being  nowhere  near  that  figure, 
find  sometimes  not  covering  one  foot  of  drilling,  due  to 
some  particular  conditions,  without  resharpening. 

The  following  is  a  portion  of  a  log  of  a  well  drilled 
at  Bracken,  Tex.,  with  a  Reed  bit  of  the  Caddo  type: 

LOCi  OF  WELL  DRILLED  WITH  ROLLER  TYPE  BIT 
Hours  Feet  Drillfnl         Depth  of  Hole,  Ft.  Formation 

Flint  fork 
Flint  rork 
Flint  rock 
Limestone 

4  ft.  rock.  17  ft.  clay 
Hard  rock 
Hard  rock 
Hard  rock 
Hard  rock 
Blue  clay  (fish-tail) 
Rock 

Blue  clav  'fish-taiU 
Rock 
(«i)  Together  with  1 2  ft.  Uiue  clay  drilled  with  fish-tail  bit. 

This  record  is  remarkable  in  one  respect.  The  rock 
drilling  began  at  a  depth  of  only  thirteen  feet  below  the 
surface,  showing  that  in  addition  to  the  weight  of  the 
drill  itself  there  w.i.s  the  weight  of  only  one  joint  of 
drill  stem  to  make  the  bit  cut.  It  is  reported  also 
that  only  one  set  of  cutters  was  used,  and  that  they 
were  in  condition  for  further  use. 

Rock  bits  have  played  an  impoi'tant  pai-t  in  the  devel- 
opment of  the  world's  oil  resources.  Without  them,  the 
rotary  method  would  never  have  done  more  than  a 
small  proportion  of  the  total  drilling,  and  would  not 
have  been  brought  to  its  present  state  of  efficiency.  The 
importance  of  this  may  be  better  understood  when  the 
relative  percentages  of  the  methods  used  in  drilling 
wells  are  shown.  The  standard  method  is  used  in  5.5 
per  cent,  the  rotary  method  alone  in  23  and  the  com- 
bination in  22  per  cent  of  the  drilling  of  the  world's  oil 
wells.  Of  the  23  per  cent  drilled  by  the  rotary  method 
alone,  it  is  safe  to  say  that  only  a  small  number,  rela- 
tively, is  completed  without  the  use  of  a  rotary  rock 
bit  of  some  form.  Tn  addition  to  the  oil  wells,  a  great 
number  of  deep-water  wells  and  all  the  sulphur  wells 
of  the  three  producing  sulphur  companies  of  Louisiana 
and  Texas  are  drilled  by  the  rotary  method.  It  is  thus 
apparent  that  the  rotaiy  rock  bit  is  not  a  passing  fancy 
nor  a  fad.  but  a  tool  of  great  importance. 
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Petroleum  vs.  Coal 

THE  effect  of  the  coal  strike  is  reflected  in  the 
decrease  in  petroleum  stocks  which  occurred  during 
October  and  November  of  last  year.  Receipts  of  crude 
petroleum  from  the  wells  of  Kansas  and  Oklahoma  in- 
creased, in  October  and  November,  about  715,000  bbl., 
compared  with  September,  and  yet  the  oil  held  in  stor- 


age on  Nov.  30  amounted  to  Only  62.258,000  bbl.,  com- 
pared with  about  65,000,000  bbl.  on  Sept.  30. 

With  the  scarcity  and  consequent  increase  in  the 
price  of  coal,  many  companies  are  turning  to  fuel  oil, 
which  has  not  had  a  proportional  advance;  particularly 
as  no  extensive  combustion  equipment  is  necessary  for 
the  change.  A  case  in  point  is  the  reverberatory  plant 
of  the  Hayden,  Ariz.,  smelter  of  the  American  Smelt- 
ing &  Refining  Co.  Although  this  company  did  have 
more  or  less  trouble  from  its  recently  installed  pulver- 
ized-coal  equipment,  the  reason  that  it  has  resumed  oil 
firing  is  because  of  the  comparatively  lower  price  of 
the  liquid  fuel. 

An  interesting  fact  in  this  connection  is  that  the 
petroleum  marketed  in  the  United  States,  large  in 
amount  though  it  is,  supplies  only  11  per  cent  of  the 
heat  units  furnished  by  our  domestic  coal. 


Standard  Oil  Reported   To    Have  Acquired 
Oil  Properties  in  Colombia 

It  is  believed  in  the  financial  district  that  the  Stand- 
ard Oil  Co.  of  New  Jersey,  through  the  International 
Petroleum  Co.  of  Canada,  has  acquired  the  properties 
of  the  Tropical  Oil  Co.  in  Colombia.  According  to  the 
story,  which  appeared  in  the  New  York  Journal  of  Com- 
merce., the  sale  involves  the  De  Mares  concession  of 
2,000,000  acres,  for  a  reported  price  of  $40,000,000. 

This  transaction,  according  to  this  paper,  indicates 
the  Standard  Oil  interests  intend  to  carry  out  an  ex- 
tensive development  campaign  in  South  America,  par- 
ticularly in  Colombia,  where  oil  is  believed  to  exist  in 
enormous  quantities.  The  Tropical  Oil  Co.  is  a  Bene- 
dum-Trees  development.  Three  wells  have  been  com- 
pleted on  the  eastern  side  of  the  Magdalena  Valley,  and 
from  geographical  indications  on  other  areas  of  the 
concession  it  is  evident  that  a  field  of  great  promise 
has  been  discovered. 

Adjacent  to  the  Tropical  concession  is  another  Bene- 
dum-Trees  property,  an  area  of  1,500,000  acres,  owned 
by  the  Transcontinental  Oil  Co.  This  property  has  a 
frontage  of  100  miles  on  the  Magdalena  River.  Six 
drilling  crews  are  now  in  the  field,  where  there  are 
large  live  seepages  of  oil.  Some  of  the  crude  is  excep- 
tionally high  quality,  being  55  Be. 


Oil  Possibilities  in  Scotland 

In  the  transactions  of  the  Mining  Institute  of  Scot- 
land, Vol.  41,  Part  3,  H.  M.  Cadell  gives  a  most  able 
resume  of  all  the  evidence  known  to  Scottish  geologists 
at  the  present  time  regarding  the  probable  presence 
of  oil  in  the  oil-shale  fields  to  the  east  and  west  of 
Edinburgh.  "Summing  up  the  whole  matter,"  Mr. 
Cadell  says,  "it  would  appear  that  the  evidence  is  all 
against  liquid  oil  being  found  in  the  oil-shale  fields 
or  carboniferous  districts  of  the  Lothians  and  Fife. 
As  to  other  places  in  Scotland,  the  evidence  for  oil  is 
probably  not  any  better.  Thousands  of  deep  bores  have 
been  made  during  many  years  in  search  of  coal,  oil- 
shale,  iron-stone,  and  water,  and  if  there  had  been  any 
indications  of  oil  or  oil-gas  in  these  boreholes,  it  would 
doubtless  have  become  public  property  long  ago." 

Mr.  Cadell  calls  attention  to  the  peat-bogs  as  a  source 
of  oil.  These  might  be  excavated  and  the  peat  distilled 
for  oil  and  other  important  byproducts.  A  particularly 
large  amount  of  ammonium  compounds  could  be  secured 
by  this  means. 
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First  Annual  Report  of  the  Secretary  of  the  State  Bureau 
of  Mines  and  Geology,  for  the  period  April  20  to  Dec. 
31,  1919.  By  the  University  of  Idaho,  Moscow, 
Idaho,  1920. 

Abstracts  of  Current  Decisions  on  Mines  and  Mining,  Re- 
ported from  September  to  December,  1918.  By  J.  W. 
Thompson.  Paper,  6x9;  pp.  166.  Bulletin  179,  U.  S. 
Bureau  of  Mines,  Washington,  D.   C,  1919. 

Abstracts  of  Current  Decisions  on  Mines  and  Mining,  Re- 
ported from  January  to  May,  1919.  By  J.  W.  Thomp- 
son. Paper,  6x9;  pp.  175.  Bulletin,  181,  Bureau  of 
Mines,   Washington,   D.   C,   1919. 

Annual  Report  on  the  Mineral  Production  of  Canada,  during 
the  Calendar  Year  1917.  Paper,  6i  x92;  pp.  258.  De- 
partment of  Mines,  Ottawa,  Canada,  1919. 

Los  Temblores  de  Guadalajara  en  1912.  By  Paul  Waitz  and 
Fernando  Urbina.  Paper,  8  x  Hi;  pp.  85,  illus.  Bulletin 
19,  Instituto  (ieologico  de  Mexico,  Departamento  de 
Exploraciones  y  Estudios  Geologicos,  Mexico,  D.  F., 
1919. 

Labor  Laws  of  the  State  of  California,  1919.  Prepared  by 
the  California  State  Library.  Paper,  4 J  x  6J ;  pp. 
261.  Bureau  of  Labor  Statistics,  State  of  California, 
San  Francisco,  Cal.,  1919. 

California  Mineral  Production  for  1918,  with  County  Maps. 

By   Walter   W.   Bradley.     Paper,   6x9;   pp.   212,   illus. 

Bulletin  No.  86,  California  State  Mining  Bureau,  San 

Francisco,  Cal.,  1919. 
This  excellent  compendium  follows  the  style  of  former 
publications  of  the  same  kind.  It  gives  in  compact  form 
the  mineral  production  of  the  state  as  well  as  the  produc- 
tion from  individual  counties.  The  statistical  information 
is  complete  and  well  arranged,  and  reflects  credit  upon  its 
compiler. 

Heaton's  Annual  for  1920.  Published  by  Heaton's  Agency, 
Toronto,  Ont.  Cloth;  5  x  7J;  pp.  550. 
This  reference  book,  now  in  its  sixteenth  year,  should 
be  in  the  hands  of  every  one  who  is  called  upon  for  in- 
formation about  Canada.  Its  most  valuable  section,  with- 
out doubt,  is  that  devoted  to  the  Canadian  Customs  Tariff, 
as  it  gives  the  rate  of  duty  for  all  materials.  This  section 
alone  takes  up  about  130  pages.  A  large  part  of  the  book 
is  devoted  to  a  description  of  the  natural  resources  and 
commercial  opportunities  of  the  various  parts  of  the 
country.  This  section  is  arranged  by  cities  and  towns, 
giving  hotels,  railways,  and  other  data  of  great  convenience 
to  the  traveler.  The  book,  1  believe,  is  unlike  any  volume 
published  in  the  United  States;  it  has  more  descriptive 
matter  and  less  of  a  statistical  nature  than  the  "World 
Almanac,"  for  instance.  E.  H.  R. 

Industrial  Mexico;  1919  Facts  and  Figures.  By  P.  Harvey 
Middleton.  Dodd,  Mead  &  Co.,  New  York,  1919. 
This  book  on  Mexico  is  an  industrious  compilation  of 
the  superficial  sort,  with  very  little  of  the  flavor  that  springs 
from  actual  knowledge,  study,  or  experience.  The  author 
made  the  railway  trip  from  Laredo  to  Mexico  City  and 
thence  to  Vera  Cruz,  in  April  and  May,  1919.  He  has 
compiled  a  great  deal  of  data  concerning  Mexico,  which 
may  be  accepted  with  caution,  especially  his  comments  and 
conclusions;  as,  for  example,  when  in  commenting  on  the 
reported  discovery  by  a  Mexican  government  engineer  of 
important  deposits  of  petroleum  on  the  Gulf  of  California, 
he  observes  that  "these  new  discoveries  are  on  the  same 
parallel  of  latitude  with  the  deposits  on  the  coast  of  the 
Gulf  of  Mexico,  and  indicate  the  presence  of  oil  right 
across  the  republic."  We  are  also  interested,  but  are  not 
committed,  as  to  his  "natural  geyser  of  petroleum"  on 
the  coast  of  the  Gulf  of  California  and  as  to  the  exploi- 
tation of  the  petroleum  deposits  beneath  the  Gulf  of  Mexico, 


concerning  which  it  is  claimed  that  "the  exploitation  of  sub- 
marine oil  is  cheaper  than  sinking  of  wells  on  land."  Also, 
the  statement  (p.  68)  that  selenium  is  found  in  four 
states  in  Mexico  leaves  us  cold.  It  is  essentially  news- 
paper reporter  type  of  work;  nevertheless  it  indicates  a 
great  ability  to  collect  and  collate  data.  J.  E.  S. 

The  World  Almanac  and  Encyclopedia.  Published  by  the 
Press  Publishing  Co.,  Pulitzer  Building,  New  York 
City.     Paper;  5  x  7J;  pp.  944. 

This  book  probably  contains  more  up-to-date  statistical 
information  on  subjects  discussed  in  ordinary  conversation 
than  any  other  volume  extant.  There  is  hardly  a  subject 
outside  of  those  of  purely  technical  interest  to  which  refer- 
ence is  not  made.  Furthermore,  the  information  is  timely, 
events   up   to   Dec.    17,   1919,   being   included. 

Although  well  known  to  practically  all  of  our  .American 
subscribers,  there  may  be  some  living  in  foreign  countries 
who  have  not  yet  run  across  the  World  Almanac.  Much 
information  of  general  interest  is  provided,  and  it  is  difficult 
to  see  how  any  one  would  not  derive  half  a  dollar's  worth  of 
benefit  from  having  this  reference  book  on  his  shelves. 

E.  H.  R. 

The  Mineral  Industry  During  1918.  Edited  by  G.  A.  Roush 
and  Allison  Butts.  Cloth,  6x9;  pp.  937.  McGraw-Hill 
Book  Co.,  New  York,  1919. 

Little  that  is  new  can  be  said  about  Mhwi-cil  hidKKtry.  the 
twenty-seventh  volume  of  which  has  now  been  published. 
It  is  the  book  to  which  one  instinctively  turns  if  he  wants 
a  resume  of  what  was  published  on  lead-smelting  practice 
during  the  year;  if  he  wants  to  know  the  status  of  the 
copper  industry  in  Cuba;  if  the  gold  production  in  Canada 
in  1912  is  in  dispute;  or  if  information  on  new  uses  foi< 
mica  is  desired.  Separate  chapters  are  devoted  to  the 
various  minerals,  each  being  written  by  an  expert  on  the 
subject  under  discussion.  Most  of  the  authors  have  not, 
however,  contributed  much  original  matter  but  rather  have 
compiled  the  most  interesting  published  information  of  the 
year,  which  they  present  in  connected  form,  featuring, 
especially,  statistical  data  and  the  economic  aspects  of  the 
minerals  covered.  Almost  every  one  who  mines,  smelts, 
sells  or  deals  in  any  way  with  mineral  products  will  find 
these  yearly  books  a  time-saving  addition  to  his  reference 
library.  e.   H.  R. 

The  Petroleum  Handbook.  By  F.  O.  Andros.  Limp  cover, 
4.1  X  7;  pp.  206;  48  illustrations;  17  tables;  Shaw 
Publishing  Co.,  Chicago,  111.    1919. 

This  book  contains  little  original  matter,  being  largely 
a  compilation  of  U.  S.  Government  reports  and  other  pub- 
lications devoted  to  the  individual  subjects  which  it  covers. 
Nowadays,  many  men  are  becoming  interested  in  oil,  largely, 
perhaps,  through  stock  ownership  in  some  of  the  new 
companies  which  have  recently  been  floated.  To  such 
and  to  those  who  have  had  no  previous  knowledge  of  the 
petroleum   industry   this   pamphlet  should   be  useful. 

Chapter  1  discusses  the  origin,  accumulation  and  occur- 
rence of  petroleum;  Chapter  2,  exploration  and  drilling; 
Chapter  3,  methods  of  petroleum  refining;  and  Chapter  4, 
natural  gas  and  its  products.  There  is  also  a  short  chapter 
devoted  to  the  shale-oil  industry,  in  which  the  Scottish  prac- 
tise is  described.  The  remainder  of  the  book  is  devoted 
to  the  marketing  of  petroleum  products,  to  their  economic 
utilization,  and  to  spcifications  and  inspection  laws.  The 
book  as  a  whole,  as  already  intimated,  will  be  more  valuable 
to  the  comparatively  inexperienced,  who  may  wish  general 
information  on  the  petroleum  industry,  than  to  experienced 
oil  men.  A  defect  of  the  book  which  is  almost  fatal  in  a 
hand  book  is  that  it  has  no  index.  No  index  is  better  than 
a  poor  one,  but  this  is  something  which  should  be  remedied 
if  future  editions  are  nublished.  E.  H.  R, 

The    Mica    Miner's   and    Prospector's   Guide.      By    A.   A.   C. 

Dickson.     4i  x  71 ;  pp.  50;  12  figures.     E.  &  L.  N.  Spon, 
Ltd.,  London,  and  Spon  &  Chamberlain,  New  York,  1919. 

This  book  is  designed  particularly  to  assist  mica  miners 
and   prospectors.     It   comprises   descriptions  of  eight  mica 
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mines  in  India,  followed  by  a  discussion  of  methods  and 
machinery  used,  notes  on  the  geological  occurrence  and 
classes  of  mica,  concluding  advice,  and  a  glossai-y  of  the 
local  terms  used.  The  mica  in  the  Kadarma  district  de- 
scribed, occurs  chiefly  in  series  of  lenses  in  pegmatite 
veins,  and  the  author  concludes  that  the  most  economical 
mining  method  is  to  follow  the  productive  lenses  without 
attempting  to  work  the  entire  width  of  the  pegmatites. 

The  most  important  feature  of  the  text  is  the  author's 
claim  that,  through  years  of  careful  observation,  he  is 
enabled  to  trace  a  pinched-out  mica-bearing  lens  to  the 
next  lens  by  means  of  certain  "indicators";  that  he  can 
thereby  direct  mining  operations  in  the  most  economical 
way,  and  thus  avoid  a  large  share  of  the  blind  and  waste- 
ful search  for  mica  pockets  so  commonly  followed  in  India. 

The  author's  claim  that  mica  is  usually  confined  to  shoots 
consisting  of  connecting  lenses,  and  that  his  methods  are, 
therefore,  generally  applicable,  is  not  supported  by  the 
facts.  According  to  published  descriptions  of  American 
deposits,  mica  is  commonly  distributed  uniformly  through- 
out the  pegmatite,  it  may  be  segregated  in  fairly  unifomi 
bands  near  the  walls,  or  it  may  occur  in  pockets  or  lenses 
which  may  or  may  not  be  connected. 

Reference  is  made  to  the  published  work  of  five  geologists, 
describing  mica  deposits  in  Canada,  the  United  States,  India, 
and  Norway,  no  footnote  reference  to  the  publications 
quoted  being  given  except  in  one  instance.  The  geologists 
are  taken  to  task  for  not  observing  with  sufficient  care,  and 
for  not  interpreting  their  obsei-\-ations  in  accordance  with 
the  author's  ideas.  Though  the  author's  interpi-etations  of 
the  Kadarma  deposits  may  be  correct,  there  is  danger  of 
introducing  grave  errors  and  injustices  when  one  investi- 
gator attempts  to  superimpose  his  interpi-etations  on  de- 
scriptions of  deposits  in  other  parts  of  the  world  where  the 
conditions  probably  are  quite  different  from  those  observed 
in  his  own  locality. 

Though  the  mining  method  recommended  follows,  in 
general,  the  native  method  of  developing  the  productive 
shoots  from  lens  to  lens,  it  has  the  advantage  of  more 
scientific  methods  of  tracing  the  shoots.  Furthermore,  by 
systematic  expansion  of  the  workings,  and  by  the  introduc- 
tion of  machinery  and  projection  of  shafts,  the  deposits 
can  be  worked  economically  at  much  greater  depths  than 
by  native  methods.  It  would  appear,  however,  that  the 
present  methods  might  be  supplemented,  in  the  case  of  wide 
pegmatite  veins,  with  a  systematic  development  of  cross- 
cuts, in  order  to  discover  "blind"  pockets.  O.  B. 

The  Strategy  of  Minerals.  By  George  Otis  Smith,  with  an 
introduction  by  Franklin  K.  Lane.  Cloth,  5x8;  pp. 
372,  illus.     D.  Appleton  &  Co.,  New  York,  1919. 

No  thorough  understanding  of  the  causes  that  begot  the 
Great  War  is  possible  without  familiarity  with  the  facts 
so  comprehensively  set  forth  in  "The  Strategy  of  Minerals," 
a  collection  of  records  and  essays  written  for  the  most 
part  by  the  specialists  of  the  U.  S.  Geological  Survey,  and 
issued  by  the  Director  of  the  Survey,  George  Otis  Smith. 
Nor  will  any  history  of  the  recent  conflict  be  complete  unless 
it  include  the  statement  of  the  mineral  resources  of  the 
contending  nations,  the  possession  of  which,  with  the  tre- 
mendous commercial  advantages  that  such  possession  as- 
sures, served  as  a  stimulus  to  Teutonic  greed  and  purpose 
to  seize  the  political  and  industrial  domination  of  the 
world.  While  we  await  the  completion  of  the  labors  of 
the  military  historians,  there  is  much  gratification  in  find- 
ing at  hand  so  satisfying  a  groundwork  for  the  final  record. 

Mr.  Smith's  book  is  in  a  double  sense  of  social,  industrial, 
and  economic  value  in  that,it  also  points  with  force,  logic 
and  truth  to  the  duties  of  this  most  difficult  of  readjustment 
periods,  and  enunciates  a  strategy  of  peace  requiring  in  no 
degree  less  skill  in  generalship,  patriotic  inspiration,  and 
masterly  execution  than  were  demanded  in  the  last  great 
thnist  to  victory.  In  it  some  of  the  generals  who  served 
at  home — and  who  served  well — modestly  make  their  report 
to  the  people  of  America. 


The  title  suggests  only  in  part  the  scope  and  purpose  of 
the  work.  It  was  patently  intended  to  connote  the  great 
facts  of  the  evolution  of  the  race  and  to  make  plain  both 
their  significance  and  their  promise.  No  five-foot  post-war 
shelf  is  complete  without  it.  The  work  is  of  the  very 
stuff  that  in  this  period  of  loose  writing  and  looser  talking 
is  sorely  needed  as  a  con-ective  and  a  guide. 

So  much  in  the  volume  is  worth  quoting  that  selections 
would  be  unsatisfactory  and  discriminatoi-y.  The  introduc- 
tion by  Franklin  K.  Lane,  the  chapter  on  "The  Position  of 
the  United  States,"  by  Joseph  B.  Umpleby,  and  Mr.  Smith's 
own  chapter,  "A  Look  Ahead,"  are  notably  effective 
examples  of  keen  and  analytical  judgment  and  fine  purpose. 

Co-operating  with  Mr.  Smith  in  the  compilation  of  the 
volume  were  Messrs.  C.  E.  Lesher,  William  D.  Heroy,  A.  C. 
Spencer,  S.  B.  Butler,  C.  E.  Siebenthal,  Edson  S.  Bastin, 
Stephen  R.  Capps,  G.  F.  Loughlin  and  Joseph  B.  Umpleby, 
of  the  U.  S.  Geological  Survey;  Lester  H.  Woolsey,  Soliciter 
of  the  Department  of  State;  and  J.  E.  Spurr  and  Frank  F. 
Grout,  of  the  U.  S.  Shipping  Board. 

An  appendix  supplies  a  reprint  of  the  Food  and  Fuel 
Control  Act  and  the  Mineral  Control  Act;  and  a  very  com- 
plete index  facilitates  easy  reference  to  the  subjects 
treated  in  the  thirteen  chapters  and  to  recent  production, 
exports,  and  imports  of  minerals. 

Adequate  and  skillful  editorial  preparation  by  Francis 
G.  Wickware  compels  recognition  at  a  time  when  it  is  the 
practice   of   many   publishers   to    slight   literary   technique. 

That  all  authors'  royalties  on  the  sales  of  the  book  are 
devoted  to  the  American  Red  Cross  fittingly  demonstrates 
the  spirit  that  produced  it  and  sent  it  forth. 

W.  N.   P.  R. 


Other  Recent  Publications 

Ore  Washers— A  new  type  of  ore-washing  machine  has 
been  developed  at  the  experiment  station  of  the  Minnesota 
School  of  Mines  for  use  in  treating  low-grade  iron  ores. 
Most  of  the  plants  now  employ  log  washers.  The  new 
machine  consists  of  a  simplex  Dorr  classifier,  in  the  rear 
end  of  which  is  mounted  a  revolving  trommel,  the  lower 
one-fourth  of  which  is  submerged  in  the  water  in  the 
tank  of  the  classifier.  In  the  lower  end  of  the  trommel  is 
mounted  a  discharge  scoop,  which  removes  the  material 
from  the  inside  of  the  trommel  and  discharges  it  over  the 
tailboard  of  the  classifier  in  a  comparatively  dry  condition 
The  speed  of  revolution  is  sufficient  to  cause  great  agita- 
tion of  the  material,  the  ore  being  carried  up  on  the  side 
of  the  revolving  trommel,  from  which  it  cascades  back 
into  the  water.  This  cycle  is  repeated  over  and  over  until 
the  lumps  of  ore  reach  the  lower  end,  where  they  are  dis- 
charged by  the  feed  scoop. 

The  material  which  passes  through  the  openings  in  the 
trommel  settles  into  the  classifying  compartment  of  the 
machine.  The  heavier  particles  settle  to  the  bottom  and 
are  raked  out  and  delivered  as  a  comparatively  dry  con- 
centrate, the  lighter  particles  overflowing  with  the  "excess 
of  water  as  tailing.  A  plant  equipped  with  these  machines 
would  almost  certainly  cost  less,  would  possibly  use  less 
water,  would  use  very  much  less  power,  and  would  be  more 
economical  of  steel  than  the  standard  washing  plants. 
Test  data  and  descriptions  of  possible  flow  sheets  are  in- 
cluded in  the  discussion.  The  pamphlet  may  be  obtained 
free  of  charge  by  requesting  Bulletin  No.  6  of  the  Min- 
nesota School  of  Mines  Experiment  Station,  Minneapolis, 
Minn. 

Natural  Resources  of  the  Caucasus.  A  recent  supplement 
to  Commerce  Reports  devotes  fifty-five  pages  to  a  description 
of  that  part  of  Russia  known  as  the  Caucasus.  Of  partic- 
ural  interest  to  Jounial  readers  are  those  portions  devoted 
to  the  Kuban,  Grozny,  Gurya,  and  Baku  oil  fields,  occupy- 
ing eight  pages;  to  the  manganese  industry,  four  pages; 
to  the  copper  resources  of  the  country,  nine  pages;  and 
to  various  other  minerals,  including  silver,  lead,  zinc,  cobalt, 
nickel,  antimony,  pumice  stone,  asbestos,  and  asphalt,  five 
pages.  The  pamphlet  is  compiled  from  Russian,  English, 
and  American  sources.  Those  interested  in  that  part  of 
the  country  should  apply  to  the  U.  S.  Department  of  Com- 
merce, Washington,  D.  C,  for  Supplement  to  Commerce 
Reports,  No.  13a,  Nov.  3,  1919,  for  which  no  charge  is  made. 
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Echoes  From  the  Fraternity 


A.I.M.  E.  Meeting  in  New  York 
Feb.  16  to  19  Inclusive 

Sessions   on   Petroleum   of   Special   In- 
terest—Committees Planning  for 
a  Record  Attendance 

The  annual  meeting  of  the  members 
of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  will  be 
held  in  New  York  City  Feb.  16  to  19 
inclusive,  at  the  headquarters  of  the 
Institute,  Engineering  Societies  Build- 
ing, 29  West  39th  St.  The  committee 
on  arrangements,  of  which  E.  P. 
Mathewson  is  chaii-man,  has  prepared 
a  specially  interesting  program  for 
this  year's  session.  Four  sessions  on 
petroleum  will  be  held,  and  the  technical 
papers  on  oil  and  general  mining  and 
metallurgical  subjects  are  of  traditional 
importance  and  excellence.  The  com- 
mittee asks  that  efforts  be  made  to  in- 
crease the  membership  of  the  Institute, 
and  suggests  that  the  present  meeting 
provides  a  specially  appropriate  occa- 
sion for  adding  thereto. 

The  Institute  of  Metals  Division  will 
make  its  .headquarters  at  the  Hotel 
Seville,  Madison   Ave.  and  29th   St. 

A  ^'aried  program  has  been  arranged 
for  the  entertainment  of  the  ladies  at- 
tending the  meeting.  A  summary  of 
the  program  of  the  New  York  meeting 
follows: 

Monday,  Feb.  16 
9.00  a.m.  to  5.00  p.m— Registration  at 

Institute  Headquarters. 
11.00  a.m. — Oil  Session. 
12.30  p.m. — Luncheon  at  Headquarters, 
Fifth  Floor. 
2  00  p.m. — Simultaneous    Sessions    on 
Oil. 

Tuesday,  Feb.  17 
9.30   a.m. — Annual   Business   Meeting, 

A.  I.  M.  E. 
11.00  a.m. — Simultaneous    Sessions    on 
Mine  Taxation 
Oil. 

Non-Ferrous  Metallurgy. 
12.30  p.m. — Luncheon  at  Headquartei-s, 
Fifth    Floor. 
2.00    p.m — Simultaneous    Sessions    on 
Bituminous    Coal    Industry. 
Milling   and    Smelting. 
Oil. 
Coal. 

Wednesday,  Feb.  18 
10.00   a.m. — Simultaneous    Sessions    on 
Geology  and  Mining. 
Iron  and  Steel. 
12.30  p.m. — Luncheon,  Institute   Head- 
quarters. 
2.00    p.m. — Simultaneous    sessions    on 
Alloy   Steels. 
Iron    and    Steel. 
Reports  of  Sub-Committees 
of  Committee  on  Industrial 
Organization. 


Thursday,  Feb.  19. 

Excursion  to  Bush  Terminal,  Brook- 
lyn, by  Sight-Seeing  Automobiles  from 
Institute   Headquarters. 

The  annual  banquet  will  be  held  on 
the  evening  of  Tuesday,  Feb.  17.  The 
charge  will  be  $.5  a  cover.  Reserva- 
tions may  be  made  through  Donald  M. 
Leddell.  to  whose  order  checks  should 
be  drawn. 

For  the  entertainment  of  the  ladies 
a  large  and  representative  committee 
has  been  appointed,  of  which  Mrs.  Ar- 
thur S.  Dwight  is  chairman. 

Reservations  for  hotel  accommoda- 
tions may  be  made  by  telegraph  to 
Wilbur  Judson,  14  Wall  St.,  New  York. 


Herbert  Hoover 


Engineer    and    Administrator    Now — 

Why  Not  President,  Ask   San 

Francisco  Engineers 

The   Joint   Council   of   Engineers   of 
San   Francisco,   stirred   by  the   present; 
strong    and    widespread    sentiment    for 
Hoover    as    an    independent,    non-par- 
tisan,    and     unpledged     candidate     for 
President,  and  convinced  by  the  demon- 
tration  of  superlative  executive  and  ad- 
ministrative   ability    Hoover   displayed 
in  the  war  problems  he  solved  so  suc- 
cessfully, feels  that  it  has   a  pati-iotic 
duty  to  perform  at  this  time,  not  only 
as  representing  engineers,  but  also  as 
a     representative    body    of    American 
citizens.     It  therefore   adopted   unani- 
mously on  Jan.  13,  1920.  the  following: 
"Resolved,    that    the    Joint    Council 
of  Engineers  of  San   Francisco,  repre- 
senting 2,000  engineers  in  the  Bay  dis- 
ti-ict,   indorses    Herbert   C.   Hoover  for 
President   and    invites   the   engineering 
bodies  of  the  United  States  to  join  with 
it   in   forming   an   organization   to  fur- 
ther Mr.  Hoover's  election,  and  in  such 
other     activities     as     will     insure     the 
atfairs  of  the  Nation  being  handled  on 
an  efficiency  and  non-partisan  basis,  and 
"Resolved,      that      copies      of      this 
resolution    be    sent    to    all    engineering 
organizations     and     technical    journals 
throughout  the  United  States,  and  that 
such  other  steps  be  taken  as  will  fur- 
ther the  movement  of  Hoover  for  Presi- 
dent." 

The  Journal  is  proud  to  be  able  to 
claim  that  it  was  one  of  the  first  engi- 
neering journals  to  urge  Hoover  for 
our  next  president,  as  was  done  in  our 
issues  for  Sept.  27  and  Jan.  31.  In 
Hoover  we  should  certainly  have  a 
President  of  proved  administrative 
ability,  of  unquestioned  integrity,  free 
from  partisan  politics,  and  singularly 
versed  in  the  cure  for  the  evils  attend- 
ing our  reconstiniction  years  now  at 
hand. 

Up   with   the   engineers — 
Hoover  for  President! 


Geological  Society  of  America 

Announces  Program 

No    Discrimination    Against    Working 

Geologists — Officers   Elected 

for  1920 

The  circular  of  the  Geological  Society 
of  America  dated  New  York.  Jan.  20, 
and  sent  out  by  the  secretary,  advises 
that  the  Council  has  adopted  the  follow- 
ing minute  concerning  the  eligibility  of 
geological  engineers  or  economic  geol- 
ogists to  membership  in  the  society: 

"Whereas,  questions  have  been  raised 
concerning  the  standards  of  eligibility 
for  fellowship  in  the  Geological  Society 
of  America,  be  it 

"Resolved,  that  it  is  the  sense  of  the 
Council  that  the  society  should  carefully 
adhere   to   uniform   standards   of   eligi- 
bility.     The     constitution     states     that 
'Fellows  shall  be  persons  who   are  en- 
gaged in  geologic  work  or  in  the  teach- 
ing of  geology,'  and  that  'The  object 
of  this  society  shall  be   promotion   of 
the    science    of    geology    in    America.' 
The  Council  believes  that  there  should 
be    no    discrimination    against    a    man 
engaged    in    commercial    geology,    but, 
instead,  if  he  shows  scientific  spirit  and 
constructive   ability — if  he   contributes 
and   will   presumably   continue  to  con- 
tribute   toward    the    advance    of    the 
science — he    is    eligible    for    fellowship. 
In  accordance  with  present  aims  and  the 
established   policy,   the   attempt   should 
be  made  to  discriminate   solely  on  the 
basis  of  scientific  fruitfulness — or  con- 
tribution to  geology.     The  skillful  ap- 
plication of  geology  to  economic  ends, 
and   the   mere  assembling   and   presen- 
tation of  facts  with  suggestions  as  to 
their    meaning,    are    not    regarded    as 
important  contributions  to  the  science, 
and  this  applies  to  men  engaged  in  all 
branches  of  geology.     The  society  de- 
sires men  who  build  rather  than  those 
who  accumulate  building  matei-ial." 

The  Council  has  made  the  following 
nominations  of  officers  for  1921:  Pi-es- 
ident,  James  F.  Kemp;  first  vice-pres- 
ident. J.  B  Woodworth;  second  vice- 
president,  Ai'thur  Keith;  third  vice- 
president,  T.  W.  Stanton;  secretary, 
Edmund  Otis  Hovey;  treasurer,  Edward 
B.  Mathews;  editor,  Joseph  Stanley 
Brown;  councilors,  1921-1923,  J.  E. 
Spurr  and  G.  D.  Louderback. 

The  next  meeting  of  the  society  will 
be  on  Dec.  28-30,  1920,  at  the  University 
of  Chicago,  in  affiliation  with  the 
American  Association  for  the  Advance- 
ment of  Science. 


Technical  Employment  Service 

Frequent  ivquests  for  assistance  in 
securing  technical  positions,  as  well  as 
in  filling  such  vacancies,  have  inspired 
Fletcher  Hamilton,  State  Mineralogist 
of  California,  to  organize  in  his  office 
a  system  for  recording  such  vacancies. 


February  7,  1920 
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National  Society  of  Engineers 
Proposed 

A  joint  conference  committee  com- 
posed of  representatives  of  the  four 
great  engineering  societies  has  recom- 
mended the  formation  of  a  single  com- 
prehensive organization,  the  purpose 
of  which  would  be  "to  further  the 
public  welfare  wherever  technical 
knowledge  and  training  are  involved, 
and  to  consider  all  matters  of  common 
concern  to  these  professions." 

The  plan  of  organization  is  to  form 
a  Urge  number  of  local  societies, 
the  membership  in  which  would  be  open 
to  all  citizens  having  a  legitimate  in- 
terest in  engineering,  and  to  form  from 
these  local  bodies  a  national  organiza- 
tion of  federation.  The  plan  has  the 
approval  of  the  governing  boards  of 
the  Four  Founders  Societies.  The  com- 
mittee having  the  matter  in  charge  will 
report  to  the  Institute  of  Mining  and 
Metallurgical  Engineers  at  the  annual 
meeting  in  New  York,  on  Feb.  16  to  19. 

There  is  already  in  process  of  forma- 
tion an  engineering  society  the  organ- 
izers of  which  aim  to  make  it  national 
in  this  scope — the  American  Society  of 
Engineers.  It  is  the  belief  of  the 
representatives  of  the  Four  Founders 
Societies  that  the  best  intei-ests  of  the 
profession  and  the  various  industries 
which  it  serves  would  be  promoted  by 
an  affiliation  in  the  proposed  new  or- 
ganization of  all  local  and  national  so- 
cieties having  a  common  object  and 
purpose. 

Pyrite  Deposits  in  Michipicoten 
District  Surveyed 

A  report  by  W.  H.  Collins  on  "The 
Ore  Deposits  of  Goudreau  and  Magpie- 
Hawk  Areas,  Michipicoten  District, 
Ont."  is  included  in  the  Summary 
Report  of  the  Canadian  Geological  Sur- 
vey for  1918.  Part  E  is  of  special  in- 
terest because  of  the  large  pyrite  de- 
posits that  it  maps  and  describes.  Two 
such  areas,  each  about  twenty-five  miles 
square,  one  near  Goudreau  and  the 
other  on  the  Algoma  Central  Railway, 
between  Magpie  and  Hawk  junctions, 
have  received  special  attention;  but  im- 
portant deposits  also  occur  outside 
these  limits. 

The  pyi'ite,  with  siderite  and  hema- 
tite, is  of  the  Keewatin  iron  forma- 
tion, which  is  composed  essentially  of 
banded  silica,  pyrite,  and  sideritic  lime- 
stone, air  closely  folded  and  now  broken 
into  discontinuous  belts.  The  bands 
follow  each  other  downward  in  the  or- 
der named,  if  simultaneously  present. 
The  pyrite  is  usually  richest  under  the 
banded  silica  and  leaner  with  depth. 
The  principal  properties  include 
those  of  the  Nichols  Chemical  Co.,  New 
York,  northeast  of  Goudreau  station; 
Rand  Consolidated,  leasing  locations  at 
Goudreau  and  west  of  milepost  176;  and 
the  Algoma  Steel  Corporation,  which 
owns  437  acres  just  north  of  Goudreau 
Lake,  and  has  explored  near  milepost 
25  on  Michipicoten  branch  as  well  as 
the  iron  range  near  Parks  Lake. 


COURT  DECISIONS  IN  MINING  CASES 


Beatty-Guggenheim  Lawsuit 

Story    of    the    Controversy — Principles 

of   Law   Involved — Rights   and 

Duties  of  Engineers 

By  Wellixgtox  Gustin 
Written   exclusively  for   The  Journal 

Difficulties  arising  between  principal 
and  his  agents,  in  the  fascinating  game 
of  mining  exploitation,  are  revealed  in 
the  recent  case  of  Alfred  Chester 
Beatty  against  the  Guggenheim  Ex- 
ploration Co.  and  Oscar  B.  Perry.  The 
case  was  three  times  before  the  Court 
of  Appeals  of  New  York,  and  has  been 
in  the  courts  for  some  time.  (122  N.  E. 
379.) 

Justice  Cuddeback  recited  the  facts 
out  of  which  the  difficulties  arose.  One 
Treadgold  o^vned  mining  property  on 
Bonanza  Creek,  in  the  Yukon  mining 
district  of  Alaska,  and  sought  to  sell 
the  same  to  the  defendant  Guggen- 
heim company,  giving  the  company  an 
option  thereon  in  May,  1905.  In  June, 
1905,  John  Hays  Hammond,  who  was 
manager  of  the  Guggenheim  company, 
directed  Mr.  Perry,  a  mining  engineer 
in  the  employ  of  the  company,  to  in- 
vestigate Treadgold's  offer.  Peicy 
went  to  the  Yukon  district,  examined 
the  property,  and  advised  the  company 
to  take  it  over.  Mr.  Hammond  then  di- 
rected the  plaintiff,  Beatty,  to  go  to 
the  Yukon  and  further  investigate 
Treadogld's  propositions  and  schemes. 

After  his  investigations  of  the  Yukon 
properties,  Mr.  Beatty  advised  the  Gug- 
genheim company  by  telegraph  to  pur- 
chase the  Treadgold  interests.  Mr. 
Hammond  replied  on  Sept.  2,  1905,  that 
the  price  was  too  high. 

Now,  after  the  Hammond  telegram 
of  Sept.  2,  Perry  arranged  a  plan  to 
get  fi-om  Treadgold  certain  mining 
claims  lower  down  on  Bonanza  Creek, 
known  as  claims  89 — -104  below  dis- 
covery, and  work  them  as  a  mine. 
These  claims  were  not  included  in  the 
Treadgold  offer  to  the  Guggenheim 
company.  As  Perry  did  not  have  the 
money  to  purchase  these  claims,  he  in- 
vited Beatty  to  take  a  share  in  the 
enterprise.  To  get  these  claims  it  was 
necessary  to  have  $45,000  at  once,  about 
$115,000  May  1,  1906,  and  later  $150,- 
000  for  equipment.  Beatty  agreed  to 
advance  Perry  $20,000  on  the  imme- 
diate requirement,  and  he  further 
agreed  to  advance  35-45ths  of  the  fu- 
ture payments,  and  it  was  agreed  that 
Beatty  should  receive  35-45ths  of  the 
profits  accruing  from  the  venture,  and 
should  be  repaid  for  all  the  moneys  ad- 
vanced to  Perry. 

Mr.  Hammond,  the  company's  gen- 
eral manager,  was  given  a  copy  of  the 
Perry-Treadgold  contract,-  and  Mr. 
Beatty  also  informed  him  of  the  ar- 
rangement he  had  made  with  Perry  for 
a  joint  interest  with  Perry  in  the  con- 


tract,   but    he    did    not    inform    Ham- 
mond of  the  amount  of  his  interest. 

Therefore  the  Court  of  Appeals  modi- 
fied judgment  and  awarded  plaintiff 
his  "share  of  profits  under  the  so- 
called  Perry-Treadgold  contract,  to 
wit.  $27,300  in  cash  with  interest  from 
April  1,  1908,  and  5,460  shares  of  the 
capital  stock  of  the  Yukon  Gold  Co. 
of  the  par  value  of  $27,300,  with  any 
dividends  declared  thereon  since  April 
1,  1908." 

Pioneer  Reduction  Co.  Denied 
Specific  Enforcement 

No    Parol     Agreement    Proven  —  Bad 

Faith  a  Bar  to  Equitable 

Relief 

In  the  case  of  the  Pioneer  Reduction 
Co.  of  Nevada  City,  against  F.  C.  Bee- 
die  and  the  Belleville  Tailings  Associ- 
ation of  Belleville,  Nov.,  the  U.  S.  Cir- 
cuit Court  of  Appeals,  in  affirming  the 
decree  of  the  District  Court  for  Nevada 
in  favor  of  defendants,  held  that  under 
the  evidence  there  was  no  parol  agree- 
ment between  the  parties,  as  alleged, 
to  share  jointly  in  an  enterprise  with 
such  certainty  as  to  warrant  specific 
enforcement.  It  was  further  held  that, 
if  such  parol  agreement  were  made,  the 
complainant  was  chargeable  wth  bad 
faith  in  acting  under  the  agi-eement, 
virhich  barred  it  from  equitable  relief. 
The  controversy  arose  over  a  dump 
of  tailings  from  the  Candelaria  mines 
at  Belleville,  Nevada,  which  amounted 
to  about  150,000  tons,  one-fifth  of  which 
was  said  to  be  owned  by  the  Rhodes 
Mining  Co.  of  San  Francisco,  Cal.,  and 
four-fifths  by  the  Argentina  Mining  Co. 
of  Nevada.  The  complainant  corpor- 
ation and  defendant  Beedle  both  desired 
to  acquire  these  tailings  to  work  for 
profit,  assays  showing  about  one  dollar 
in  gold  and  about  8  oz.  in  silver.  Com- 
plainant alleged  an  oral  understanding 
with  defendant  to  use  their  joint  efforts 
to  secure  the  tailings,  and  if  secured  to 
work  them  jointly — sharing  equally  in 
the  expenses  and  in  all  profits  arising 
from  their  treatment  and  reduction, 
and  that  it  reached  an  agreement  with 
the  owners  by  which  the  complainant 
was  to  have  the  right  to  work  the  tail- 
ings on  a  royalty  basis  of  45c.  a  ton, 
which  agreement  was  reduced  to  writ- 
ing but  never  executed,  due  to  the  fact 
that  defendant  secured  an  agreement 
for  the  tailings  on  a  royalty  basis  of 
50c.  per  ton. 

Beedle  subsequently  refused  to  com- 
ply with  the  terms  of  the  alleged  joint 
adventure  contract.  The  complainant 
further  alleged  that  defendants  had  al- 
ready treated  at  least  50,000  tons  of 
the  tailings,  extracting  therefrom 
metals  of  the  value  of  $150,000,  from 
which  there  had  been  realized  a  profit 
of  $50,000  or  more. 

The      defendants'      answer      denied. 
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among:  other  things,  the  allcKed  con- 
tract of  joint  adventure,  the  negotia- 
tions for  the  tailings  by  and  in  the 
name  of  the  complainant,  and  claimed 
that  complainant  had  never  reached  any 
agreement  with  the  owners  of  the  tail- 
ings for  the  worliing  or  treatment  of 
them,  or  that  Beedle's  contract  with  the 
ov^^lers  was  made  clandestinely  or  in 
fraud  of  the  complainant. 

In  going  over  the  evidence  in  the 
case  the  court  said: 

"It  is  evident,  we  think,  that  neither 
Hall  (representing  the  Pioneer  Reduc- 
tion Co.)  nor  Beedle  then  considered 
that  there  was  any  definite  agreement 
between  them,  but,  if  so,  that  each  was 
acting  in  bad  faith  toward  the  other,  in 
which  latter  event  neither  has  any 
standing  in  a  court  of  equity." 

Concluding  its  opinion,  the  court  said 
that  it  was  not  even  contended  that  the 
evidence  showed  there  was  anything 
specific  or  definite  in  respect  to  the  al- 
leged parole  agreement,  and  that  in 
such  a  case  it  is  essential  that  the 
evidence  be  clear  and  satisfactory,  both 
as  to  the  existence  of  the  contract 
sought  to  be  enforced,  as  well  as  to  its 
tenns.  Accordingly,  the  denial  of  the 
decree  of  specific  performance  of  the 
alleged  contract  in  the  lower  court  was 
upheld.  

Judgment  Against  South  Utah 
M.  &  S.  Reversed 

Contract  Held  to  .\dmit  of  No  Implica- 
tion— Supply  of  Water  Limited 
by   Express   Terms 

A  decree  in  favor  of  the  Utah  Leas- 
ing Co.  and  against  the  South  Utah 
Mines  &  Smelters  has  been  reversed  by 
the  U.  S.  Circuit  Court  of  Appeals  for 
the  Eighth  Circuit.  The  Utah  Mines 
&  Smelters,  defendant  in  the  suit,  in 
1914,  and  for  some  years  prior  thereto, 
was  operating  a  copper  mine  and  ore 
concentrator  on  its  properties  in 
southern  Utah,  the  crude  ore  being 
concentrated  by  use  of  a  large  volume 
of  water  owned  and  brought  by  it  a 
distance  of  about  nine  miles  through  a 
large  steel  pipe,  this  pipe  having  a 
capacity  of  800  gal.  per  min.  Tailings 
from  the  company's  huge  dump  were 
leased  to  the  Utah  Leasing  Co.,  which 
erected  a  mill  near  that  of  the  defend- 
ant. 

The  contract  between  the  parties  pro- 
vided for  the  use  of  water  from  de- 
fendant's pipe.  Defendant  shut  dovvTi 
its  plant  shortly  after  the  contract  be- 
came operative,  but  continued  to  permit 
the  use  of  water  by  the  complainant 
leasing  company  for  its  mill.  Subse- 
quently disputes  arose  between  the 
parties  as  to  the  amount  of  water  so 
used  by  the  leasing  company.  The 
smelters  company  claimed  that  the 
leasing  company  was  limited  to  200 
gal.  of  water  per  min.,  and  that  it  was 
using  far  more  and  should  pay  for  the 
excess.  The  leasing  company  claimed 
the  contract  gave  it  the  right  to  use 
as  much  as  was  reasonably  necessary 
for    the    operation    of    its    plant.      The 


smelters  company  threatened  to  cut  off 
or  limit  the  water  supply,  and  the  leas- 
ing company  asked  for  an  injunction 
preventing  it  from  interfering  with 
such  supply  of  water  as  it  reasonably 
needed  for  operation,  amounting  to 
about  600  gal.  per  min.  The  trial  court 
granted  such  injunction. 

The  contract  is  in  wi'iting,  and  the 
Court  of  Appeals  found  it  to  express 
an  intention  to  limit  the  maximum 
water  supply  to  the  Utah  Leasing  Co. 
to  200  gal.  per  min.,  instead  of  per- 
mitting the  use  of  all  reasonably  nec- 
essary to  the  plant's  operation. 

As  against  the  plain  terms  of  the 
contract  the  leasing  company  sought 
to  avoid  its  language  by  saying  the 
contract  did  not  pui-port  to  deal  with 
the  circumstances  of  the  shutting  down 
of  the  mine  and  mill  of  the  smelters 
company.  The  court  said,  "It  then  asks 
this  court  to  supply  that  deficiency  by 
an  implication  that  the  parties  had  in 
mind  at  the  time  the  contract  was 
made,  and  intended  as  a  part  thereof, 
that  if  the  appellant  closed  down  its 
mill  it  should  permit  the  (leasing  com- 
pany) to  use  all  the  fresh  water  it 
might  need  beyond  200  gallons." 

Further,  it  said  a  court  could  not  by 
implication  add  to  or  change  a  contract 
which  is  clear  and  complete,  and  a 
clause  provided  that,  should  the  smel- 
ters mill  close  down,  the  leasing  com- 
pany should  care  for  the  pipe  line, 
showing  this  very  contingency  was  in 
the  piinds  of  the  parties.  Therefore  it 
held  the  reasonable  view  is  that  the 
parties  intended  to  and  did  define  that 
quantity  of  water  to  be  used  in  express 
terms. 

Decision  on  Oil  and  Gas  Lease 

Provision  in  Oklahoma  Case  Construed 
— Lessee  To   Pay   Rent  or  Com- 
plete Well   in  One  Year 

The  Supreme  Court  of  Oklahoma  has 
reversed  the  lower  court  in  giving  judg- 
ment to  Hauser  and  wife  against  one 
Garber  and  others  cancelling  an  oil  and 
gas  lease  on  160  acres  of  land  in  Gar- 
field County,  Okla.  The  oil  and  gas 
lease  was  dated  Jan.  4,  1916,  and  is 
what  is  commonly  referred  to  as  "Pro- 
ducer's Form  88."  It  was  to  run  five 
years  and  contained  the  provision,  "If 
no  well  be  completed  on  said  land  on  or 
before  the  fourth  day  of  January,  1917, 
this  lease  shall  terminate  as  to  both 
parties,  unless  the  lessee  on  or  before 
that  date  shall  pay  or  tender  to  the 
lessor  $160,  which  shall  operate  as  a 
rental  and  cover  the  privilege  of  de- 
ferring the  completion  of  a  well  in 
twelve  months." 

The  Supreme  Court  construed  this  to 
give  the  lessee  the  option  either  to  pay 
the  rental  or  complete  a  well  prior  to 
Jan.  4,  1917,  and  that  the  beginning 
of  a  well  prior  to  Jan.  4,  1917.  was  not 
a  condition  precedent;  but  the  payment 
or  tender  of  the  rentals  prior  to  Jan. 
4,  1917,  would  extend  the  lease  for  one 
year. 


Sixteen  to  One  Claim  .\ffirmed 

Circuit     Court     of     Appeals     Sustains 
Judgment    in    Favor    of 
Original  Claim 

The  United  States  Circuit  Court  of 
Appeals  has  affirmed  the  decree  of  the 
District  Court  for  the  Northern  Dis- 
trict of  California  to  quiet  title  in  favor 
of  the  Original  Sixteen  to  One  Mine, 
Inc.,  and  against  the  Twenty-One  Min- 
ing Co.  and  the  Valentine  Mines  Co. 
The  plaintiff  owns  the  Sixteen  to  One 
mining  claim,  and  the  defendant 
Twenty-One  Mining  Co.  owns  the  Val- 
entine and  the  Belmont  Quartz  Lode 
Mining  claims  adjoining,  located  in 
Sierra  County,  Cal.  The  subject  of  the 
controversy  was  a  vein  carrying  gold 
and  other  valuable  minerals,  the  apex 
of  which,  from  the  complaint  filed,  is 
wholly  included  within  the  lines  of  the 
Sixteen  to  One  claim,  but  which  on  its 
downward  course  extends  beneath  the 
surface  of  the  claims  owned  by  the  de- 
fendant. 

The  real  controversy  on  the  merits 
of  the  case,  said  the  court,  is  as  to 
the  identity  of  the  vein  found  beneath 
defendant's  claims  with  the  one  having 
its  apex  on  the  claim  belonging  to  the 
plaintiff.  The  latter  vein  terminates 
at  fault.  On  the  other  side  oixhe 
fault,  and  a  short  distance  below,  an- 
other vein  exists.  Plaintiff's  conten- 
tion was  that  these  veins  on  either  side 
of  the  fault  are  in  fact  segments  of 
the   same   vein. 

Defendants  claim  that  they  are  en- 
tirely different  veins;  that  there  were 
originally  two  veins,  one  lying  above 
the  other,  of  which  the  disputed  vein 
was  the  upper,  and  plaintiff's  vein  the 
lower;  that  a  portion  of  plaintiff's  vein 
was  thrown  upward  several  hundred 
feet,  so  as  to  bring  it  a  short  distance 
above  the  vein  in  dispute  on  the  op- 
posite side  of  the  fault,  and  the  same 
disturbance  also  threw  the  continua- 
tion of  the  disputed  vein  lying  on  that 
side  of  the  fault  several  hundred  feet 
upward;  that  therefore  the  real  con- 
tinuance of  plaintiff's  vein  may  be 
found  several  hundred  feet  below  the 
vein  in  dispute,  and  the  continuation 
of  the  disputed  vein  was  thrown  above 
the  present  surface  of  the  mountain 
and  has  been  eroded  by  the  action  of 
the  elements. 

Practically  an  equal  number  of  wit- 
nesses testified  for  each  party  on  the 
point  whether  the  disputed  vein  was 
identical  with  plaintiff's  vein.  These 
witnesses  were  practical  mining  men. 
mining  engineers,  and  geologists.  Vari- 
ous maps  and  models  were  offered  in 
support  of  one  or  the  other  theories. 
From  this  evidence,  covering  65,5  pages 
of  printed  testimony,  the  District  Court 
decided  that  the  disputed  vein  is  a  con- 
tinuation of  plaintiff's  vein,  and  the 
Court  of  Appeals  has  hold  that  this 
decision  is  amply  supported  by  the 
evidence,  though  acknowledging  that 
there  is  a  sharp  conflict  in  the  testi- 
mony. 
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Leading  Events 


Arguments  Begun  in  Utah  Con- 
solidated-Utah Apex  Suit 

Hearings     Opened     Jan.     29,     Lasting 
Three    Days — Gray,    Ellis,    Lindley 
and  Marshall  Represent   Com- 
panies Involved 

Arguments  in  the  Utah  Consolidated- 
Utah  Apex  lawsuit  were  opened  on 
Jan.  29  by  John  Gray,  counsel  for  the 
Utah  Consolidated  company,  who  cited 
the  decision  in  the  Richmond  Eureka 
and  other  cases.  Mr.  Gray  gave  a  full 
review  of  the  case  and  said  that  the 
limestone  was  prospected  for  ore  in  the 
Bingham  district.  He  was  followed 
Jan.  30  by  Judge  Lindley,  counsel  for 
the  Utah  Apex,  who  held  that  former 
decisions  are  not  applicable  here. 
Judge  Lindley  emphasized  what  he 
termed  the  human  side  of  the  case, 
which  he  said  should  be  decided  on  its 
own  merits.  A  detailed  review  of  the 
case  and  testimony  was  given  by  Judge 
Marshall,  counsel  for  the  Utah  Apex, 
who  pointed  out  wherein  former  deci- 
sions differed. 

On  the  last  day,  Jan.  31,  after  Judge 
Marshall  had  finished,  the  arguments 
were  closed  by  Mr.  Gray  and  Adrian 
Ellis,  counsel  for  the  Utah  Consoli- 
dated. The  latter  laid  stress  on  former 
decisions. 

The  case  was  taken  under  advise- 
ment by  Judge  Johnson.  The  decision 
is  tentatively  expected  within  sixty 
days. 

Mason  Valley  Smelter   Denied 
Special  Freight  Rate 

According  to  information  received 
from  Washington  by  Chairman  Shaugh- 
nessy  of  the  Nevada  Railroad  Com- 
mission, the  U.  S.  Railroad  Adminis- 
tration has  refused  to  grant  the  Mason 
Valley  Mines  &  Smelter  Co.  a  reduced 
rate  on  ores  shipped  from  Paxton, 
California.  The  refusal  is  based  on 
the  ground  that  the  existing  contract 
between  operators  at  Paxton  and 
Utah  smelters  does  not  expire  until 
Nov.  1,  1920.  An  appeal  from  the  de- 
cision will  be  taken  as  soon  as  the 
railroads  are  returned  to  private  own- 
ership. The  present  rate  from  Pax- 
ton to  Wabuska  on  $70  ore  is  $10.50, 
the  distance  being  182  miles.  The 
same  product  is  shipped  from  Paxton 
to  the  Utah  smelters,  a  distance  of 
more  than  400  miles,  for  $8. 


Some  of  the  Minnesota  ore  roads 
have  turned  over  large  numbers  of  ore 
cars  for  use  in  distributing  coal  sup- 
plies throughout  the  Northwest.  Al- 
though not  designed  for  coal  traffic, 
the  cars  have  been  of  great  value  in 
•^he  present  emergency. 


Fifty-Cent  Bonus  Discontinued  at 
Tonopah    and  Divide 

Cost     of     Living     Reduced     Equivalent 

Amount   by   Company   Commissary 

— Tonopah    Trades    Assembly 

Protests 

On  the  announcement  of  Joseph  Lord, 
Federal  Mediator,  who  is  acting  for 
the  United  States  Department  of  La- 
bor, that  the  company  store  recently 
established  was  functioning  fully  and 
effecting  a  great  saving,  the  Tonopah 
and  Divide  Mine  Operators  Associa- 
tion has  given  notice  that  the  bonus 
of  fifty  cents  per  day  would  be  discon- 
tinued on  Feb.  8.  This  decision  has 
been  accepted  by  the  Tonopah  and 
Divide  Mine  and  Mill  Workers  Associa- 
tion which  was  organized  several 
months  ago.  This  is  in  accordance  with 
the  agreement  made  at  the  time  the 
strike  was  settled,  it  being  figured  that 
the  company  store,  selling  goods  prac- 
tically at  cost,  would  effect  a  saving  of 
at  least  fifty  cents  per  day. 

Since  the  above  decisions  were  an- 
nounced the  Tonopah  Trades  Assembly 
has  appealed  to  the  minf  operators  to 
reconsider  and  to  continue  the  bonus. 
In  its  appeal  it  acknowledged  that  the 
commissary  did  reduce  the  cost  of  liv- 
ing at  the  opening  on  Jan.  5,  but  claims 
there  has  been  a  sharp  advance  in  the 
price  of  goods  during  the  month  that 
it  has  been  in  operation  and  that  every- 
thing tends  to  show  that  there  will 
be  a  greater  advance  in  the  near  future. 
Their  contention  is  that  "single  men  of 
the  Tonopah  district  derive  no  benefit 
whatever  and  that  the  benefits  derived 
from  the  commissary  by  a  family  of 
four  could  not  exceed  a  saving  of 
twenty-five  cents  per  day  per  family 
as  proven  by  actual  experience  through 
purchases  made  exclusively  from  the 
commissary."  No  action  has  yet  been 
taken  on  this  appeal. 

On  Aug.  15  last  the  operators,  by 
way  of  compromising  the  industrial 
dispute,  agreed  to  establish  a  com- 
missary within  si.xty  days  and  to  sell 
necessaries  to  employees  at  cost  plus 
operating  expenses. 

Guggenheims  Buy  Tin  Mines 

The  firm  of  Guggenheim  Bros.,  120 
Broadway,  has  acquired  valuable  tin 
mines  in  Bolivia,  Edmund  Guggenheim, 
a  member  of  the  firm,  said  recently. 
Mr.  Guggenheim  said  that  the  value  of 
the  purchase  ran  into  the  millions. 
His  brother,  Harry  Guggenheim,  he 
said,  is  making  a  trip  to  South  Amer- 
ica partly  to  look  over  the  mines.  He 
said  it  was  the  first  tin  property  to  be 
acquired  by  the  firm  in  Bolivia,  al- 
though it  already  has  extensive  busi- 
ness interests  throughout  South 
America. 


Government  of  India  Adopts  Gold 

Standard 

Silver  To   Remain   Legal  Tender   With 

Fixed    Ratio    to    Gold — Currency 

System    Re-organization    To 

Facilitate  Foreign  Trade 

The  Empire  of  India  changed  from 
a  sterling  and  silver  basis  to  a  gold 
basis  on  Feb.  2,  according  to  a  copy- 
righted dispatch  in  the  Sun  ayid  New 
York  Herald.  The  Secretary  of  State 
for  India  in  council  announced  the  adop- 
tion of  a  report  by  the  Indian  Exchange 
and  Cui-rency  Committee  and  its  recom- 
mendations go  into  effect  at  once  so 
far  as   possible. 

The  main  feature  is  that  gold  in  the 
future  will  be  the  standard  value  in 
India  and  silver  will  remain  a  legal  ten- 
der with  the  fixed  ratio  of  one  rupee 
for  11.30016  grains  of  fine  gold.  The 
committee  recommended  that  the  Brit- 
ish pound,  which  now  is  rated  by  law 
in  India  as  worth  fifteen  rupees,  should 
be  made  legal  tender  in  India  at  the 
revised  rate  of  ten  rupees.  This  pro- 
vision, however,  is  not  to  be  adopted  at 
once  because  disruption  would  ensue  in 
commercial  affairs.  For  the  time  be- 
ing, therefore,  gold  imports  will  con- 
tinue to  control  and  will  be  converted 
into  rupees  at  the  rate  of  fifteen  to  the 
pound. 

The  reorganization  of  the  Indian  cur- 
rency system  assumes  great  importance 
because  of  the  huge  volume  to  which 
foreign  trade  has  grown  and  the  conse- 
quent inconvenience  in  making  pay- 
ments to  and  taking  payments  from  the 
outside  world  when  silver,  which  is  so 
hard  to  obtain,  was  the  only  metal  that 
could   be  tendered   in   payment. 

The  currency  report  also  goes  into 
the  matter  of  popularizing  paper  money 
in  India.  A  system  will  be  adopted 
providing  for  an  issue  of  paper  cur- 
rency with  a  legal  minimum  metallic 
reserve  of  40  per  cent.,  the  balance  to 
be  based  on  Government  securities.  The 
amount  of  this  class  of  paper  money 
necessarily  will  be  rigid,  expanding  and 
contracting  only  as  the  metallic  re- 
serve or  Government  securities  fluctuate. 
Such  fluctuations  might  tend  to  con- 
tract the  currency  at  the  very  time 
when  active  trade  demanded  expansion. 
To  provide  for  such  seasonal  currency 
requirements  an  issue  of  paper  cur- 
rency by  the  presidency  banks  based 
upon  commercial  paper  is  to  be  per- 
mitted. 

From  this  outline  it  will  be  seen  that 
India's  new  system  resembles  that  in 
vogue  now  in  the  United  States,  be- 
cause part  of  the  currency  is  backed 
by  government  bonds  and  metal,  while 
the  balance  is  based  on  commercial 
paper  and  is  regulated  in  quantity  bv 
the  needs  of  commerce. 
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Trial  for  Bisbee  Deportations 
Opened  at  Tombstone,  Ariz. 

First  Three  Cases  Called  May  Be  Dis- 
missed   for    Lack    of    Witnesses — 
Proceedings  May  Be  Prolonged 

The  trial  of  two  hundred  and  ten 
men  charged  with  kidnapping  in  con- 
nection with  the  deportation  of  1,186 
striking  copper  miners  and  their  sym- 
pathizers at  Bisbee,  Ariz.,  on  July  12, 
1917,  was  opened  at  Tombstone,  Ariz., 
on  Feb.  2.  The  first  three  cases  called 
were  marked  by  an  announcement  by 
the  prosecution  that  dismissal  of 
charges  against  the  three  defendants 
because  of  lack  of  witnesses  was  being 
considered.  This  was  followed  by  the 
abrupt  adjournment  of  the  court.  The 
prosecution  requested  time  until  the 
session  on  Feb.  3  to  decide  the  question. 

The  three  men,  Fred  Sandther, 
James  Boyd  and  Phil  Tovrea,  were  to 
have  been  the  first  defendants  placed 
on  trial.  Robert  N.  French,  county 
attorney,  said  that  two  of  his  most 
important  witnesses  against  the  men 
were    absent    from    the    state. 

Attorneys  for  both  sides  agreed  be- 
fore court  adjourned  that  whether  the 
cases  against  Sandther,  Boyd  and  Tov- 
rea were  continued  or  dismissed,  the 
trial  of  H.  E.  Wootten,  hardware  mer- 
chant of  Bisbee,  should  begin  Feb.  3. 

Engineer  Mine,  at  Atlin,  B.  C, 
Examined 

Attention  again  is  directed  to  the 
Engineer  mine,  near  Atlin,  B.  C,  by 
the  announcement  that  it  has  been  sub- 
jected to  a  thorough  examination  re- 
cently by  American  engineers.  The 
property  has  long  been  considered  as 
one  of  the  richest  lode  gold  proposi- 
tions in  British  Columbia.  Although 
development  has  not  been  what  may  be 
termed  extensive,  much  work  has  been 
done  and,  as  far  as  it  has  gone,  the 
results  have  confirmed  all  that  its  late 
owner.  Captain  Alexander,  who  lost 
his  life  when  the  S.  S.  Sophia  foun- 
dered en  route  from  the  north,  could 
have  desired.  Surface  work  has  un- 
covered many  veins  ranging  from  4 
in.  to  4  ft.  in  width.  In  a  number 
there  is  visible  gold  and  from  two 
very  rich  ore  has  been  taken.  There 
has  been  an  appreciable  amount  of 
underground  development,  consisting 
of  a  shaft,  275  ft.  deep,  and  four 
levels.  In  the  past  the  metallurgical 
treatment  of  the  ore  has  been  of  the 
crudest  character,  the  object  appar- 
ently being  to  recover  the  heavy  gold, 
the  tailings  being  saved  for  shipment 
to  the  smelter. 

Common  report  is  that  on  the  death 
of  Captain  Alexander  the  property 
fell  to  Allan  Smith,  a  close  associate, 
who  had  assisted  financially  in  the 
opening  of  the  property.  Mr.  Smith, 
however,  died  subsequently  in  the 
United  States.  The  condition  of  the 
title,  therefore,  is  a  matter  of  doubt. 
From  Atlin  it  is  learned  that  the  en- 
gineers who  visited  the  property  took 
away  about  500  lb.  of  samples.  Heavy 
machinery  will  be  shipped  in  next 
month. 


Consolidated  M.  &  S.  Co.  Acquires 
Sunloch  Group 

It  is  definitely  announced  that  the 
Consolidated  Mining  &  Smelting  Co. 
of  Canada  has  taken  over  the  .Jordan 
River  properties,  Vancouver  Island, 
known  as  the  Sunloch  Group.  These 
have  been  under  development  for  some 
time,  about  1,000  ft.  of  cross-cutting 
and  drifting  and  500  ft.  of  diamond 
drilling  having  been  done.  Besides 
this  there  has  been  constructed  some 
6,000  ft.  of  automobile  road.  A  four 
drill  compressor  plant  has  been  in- 
stalled and  a  new  building  erected.  A 
track  also  has  been  laid  from  the  mine 
to   the   waterfront.      The    Consolidated 


BUNK      IIUL-Sli      AT      SUNLOCH      MLXE. 

VANCOUVER     ISLAXD.     E.     C,     WHICH 

PROPERTY  HAS  BEEN  TAKEN  OVER 

BY  CONSOLIDATED  M.  &  S.   CO. 

company  is  expected  to  pursue  develop- 
ment energetically.  It  has  been  known 
for  some  time  that  the  Consolidated 
company  was  interested  in  this  prop- 
erty, but  not  until  now  has  a  definite 
statement    been    authorized. 


Japan-Flora  Stockholders  Lose 
Entire  Equity 

Stockholders  of  the  Japan-Flora 
Mines  &  Tunnel  Co.,  whose  property  in 
San  Miguel  County,  Colo.,  was  sold 
by  the  sheriff  on  Nov.  22,  1919,  under 
foreclosure  proceedings,  have  been 
notified  by  the  secretary  of  the  com- 
pany that  they  have  thereby  lost  their 
entire  equity  in  the  property.  The 
secretary  states  that  representatives  of 
the  bondholders  bid  in  the  property 
for  $2!')  1,200,  the  exact  par  value  of 
the  outstanding  bonds,  and  that  the 
chances  of  the  company  being  able  to 
i-edeem  the  bonds  are  remote. 

The  notice  concludes  by  reminding 
stockholders  that  they  should  deduct 
the  full  amount  of  their  investment  in 
this  stock  in  making  their  Federal  In- 
come Tax  return  for  1919  in  accord- 
ance with  the  rules  and  regulations  of 
the  Treasury  Department.  The  law,  it 
is   stated,  requires  this. 


Safety  First  Prizes  Awarded  by 
Calumet  &  Arizona 

Accidents  Decreased  57  Per  Cent  Since 
Movement  Was  Inaugurated  in  1914 
— Improvement  E.xpected  in  1920 
Safety  first  has  taken  a  strong  hold 
among  the  employees  of  the  Calumet  & 
Arizona  Mining  Company.  When  the 
annual  meeting  of  the  safety  depart- 
ment was  held  on  Jan.  25  at  Lowell, 
sixteen  of  the  twenty-eight  shift 
bosses  employed  by  the  company 
received  prizes  awarded  for  having 
•worked  2,500  individual  shifts  without 
an  accident  among  the  men  under  their 
immediate  supervision.  In  order  to 
attain  a  perfect  record  a  boss  working 
50  men  would  have  to  work  50  shifts 
without  a  single  injury  to  any  of  his 
men.  Prizes  were  distributed  to  George 
Graham,  R.  B.  Linden,  J.  F.  Ward,  P. 
V.  Banks,  Ted  Dunlap,  J.  C.  Lackner, 
Tom  Mason,  Norman  McKenzie,  Wil- 
liam Sharp,  M.  E.  Kaum,  all  of  the 
Briggs  mine;  N.  J.  Cosgrove,  J.  R. 
Wester,  John  Saunders,  W.  D.  Har- 
rington, Tom  Fuller,  Jacob  Erickson, 
M.  K.  McCrea  and  George  Matzell,  all 
of  the  Junction  mine. 

Thomas  Cowperthwaite,  safety  super- 
visor for  the  company,  who  presided 
over  the  meeting,  said  that  since  the 
movement  was  inaugurated  in  1914  a 
decrease  of  57  per  cent  had  been  at- 
tained. It  had  been  thought  that  1918 
marked  the  lowest  possible  number  of 
accidents,  but  so  strongly  had  the 
"safety  first"  idea  become  entrenched 
among  the  men  that  1919  showed  still 
further  decrease.  It  is  hoped  to  make 
an  even  better  record  in  1920. 


In  1911  the  Anglo-Colombia  Develop- 
ment Co.,  Ltd,  of  which  Lord  Brabourne 
is  managing  director,  was  organized  to 
take  over  properties  in  the  ancient  gold 
and  platinum  placer  fields   in  the  Con- 
doto     River,     Intendencia     del     Choco, 
Colombia,  South  America.     War  condi- 
tions introduced  difficulties  common  to 
all    the   dredgers   in   that   field,   and   in 
October,  1916,  the  English  company  ar- 
ranged to  combine  its  properties  with 
the  financial  resources  and  properties  of 
the  Lewisohns,  of  New  York,  who  were 
in    the   same    field.     An    American    or- 
ganization, the  South  American  Gold  & 
Platinum    Co.,    was    then    incorporated 
in  Delaware,  to  manage  the  consolidated 
interests.     Up   to  the  present  the  cur- 
rent yield  of  the  gold  and  platinum  has 
been   from    a   single   small    wood-burn- 
ing   dredge    of    400,000    cu.yd.    annual 
capacity,   yet   the    1918   production   ap- 
proximated  $600,000.     The  company  is 
now   floating   a  steel   dredge   of  1,000,- 
000     cu.yd.     capacity,     and     additional 
dredges  are  being  designed   to  embody 
improvements  suggested  by  the  prelim- 
inary operations.     The  first  steel  dredge 
should  have  begun  work  on  Jan.  1,  1920, 
and   it  is  expected  to  run  more  nearly 
full  time  than  its  wooden  predecessor. 
The   gravel   handled   in   1920  should   be 
several    times    the.  amount    worked    in 
1918. 
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Events  in  Norway  and  Sweden 

Kristianssands     Nickel     Co.     Increases 

Capitalization — Sulitelma    Mines 

Closed — Other   Operations 

At  the  last  general  annual  meeting 
of  the  A.  S.  Kristianssands  Nikkel-Raf- 
finerings  Verk  it  was  decided  that  the 
present  capital  of  5,000,000  kroner  be 
increased  by  5,500,000  kroner  by  a  new 
issue  of  11,000  shares  of  500  kroner,  at 
par.  It  was  considered  probable  that 
the  increase  would  be  devoted  partly 
to  finance  the  British  America  Nickel 
Corporation  and  partly  to  extensions  of 
the  refinery  at  Kristianssand.  The  di- 
rectoi's  had  inspected  the  works  in 
Canada  and  had  found  all  in  order  and 
according  to  plans.  Owing  to  enhanced 
prices  of  material  and  labor  the  esti- 
mated cost  had  been  exceeded.  This 
would  be  met  by  the  A.  S.  Kristians- 
sands Nikkel-Raffinerings  Verk  in  order 
that  wo'k  might  be  commenced  this 
year. 

In  addition  to  the  increase  of  5,500,- 
000  kroner,  a  further  issue  of  17,500 
shares  was  decided  on,  partly  for  ex- 
change of  dividend  certificates,  and 
partly  for  the  acquirement  of  patent 
rights  and  the  share  majority  in  the 
Outokumpu  Copper  Mines.  The  Com- 
pany's share  capital  would  thus  be  in- 
creased to  about  19,000,000  kroner,  of 
which  5,000,000  kroner  would  be  10. per 
cent  cumulative,  limited  preference 
shares.  The  dividend  for  1918  was  10 
per  cent  on  the  shares  and  100  kroner 
on  dividend  certificates. 

Interviewed  by  "Aftenposten"  on  his 
recent    return    from    London,    Admiral 
Boerresen  stated  that  the  great  works 
near    Ottawa,    Canada,    would    have    a 
capacity  output  yearly  of  10,000  tons  of 
nickel,   and   6,000   tons   of   copper.     At 
the  mines  in  the  Sudbury  district  there 
was  a  reserve  of  20,000,000  tons  of  rich 
ore,  he  asserted.   A  shaft  had  been  sunk 
to  a  depth  of  1,200  ft.,  with  a  hoisting 
capacity  of  1,500-2,000  tons  of  ore  per 
day.     He    expected    that    the    first    de- 
livery of  nickel  would  be  made  in  Jan- 
uary, 1920.     Asked  who  were  the  own- 
ers of  these  works,  Admiral  Boerresen 
said  they   were   owned   almost  entirely 
by    Noi-wegian    shareholders,    together 
with  the  British  Government.     Up  till 
the  present  the  outlay  on  the  works  was 
$16,000,000.    "And  how  will  the  product 
be  distributed?"  asked  the  interviewer. 
"For  the  present,"  replied  the  Admiral, 
"we  need   not   trouble   ourselves   about 
that  side  of  the  question.     The  British 
Government   bought   the   whole    of   the 
first  eight  years'  production."     "Bought 
during  the  war?"     "Yes."     "But  now 
that  the   war   is   over   has   the    British 
Government,    as    such,    so    pressing    a 
need  for  nickel?"     "There  will  always 
be  a  very  strong   demand   for  nickel," 
replied   Admiral    Boerresen.      "Remem- 
ber, that,  as  a  raw   material   it  is  in- 
dispensable  in    a    range    of    industries. 
Think   of   its   part   in    steel    production 
alone!" 

At  the  general  meeting  of  A.  S.  Evje 
Nikkei  Verk,  Admiral  Boerresen  in  the 
chair,  a  dividend  of  8  per  cent  was  an- 


nounced.  Owing,  no  doubt,  to  a  great 
extent,  to  the  heavy  annual  item  of 
damages  to  the  neighboring  forests,  it 
has  been  decided  to  move  A.  S.  Evje 
Nikkei  Verk's  smeltery  from  Evje,  in 
Saetersdalen  to  Kristianssand. 

Because  of  the  need  for  electroytic 
copper  last  year  the  Kristianssands 
Nikkel-Raffinerings  Verk  were,  by  royal 
decree,  compelled  to  turn  over  from  the 
refining  of  nickel  to  the  electric  smelt- 
ing of  copper,  and  also  to  re-treat  from 
nickel-copper  matte  up  to  400  tons  of 
copper. 

Sulitelma  Copper  Mines 
Closed  Down 

The  Sulitelma  copper  mines,  situa- 
ted in  Norway  though  owned  in  Sweden 
and  employing  about  1,000  men.  have 
been  closed  down  indefinitely  and  the 
employees  paid  oflr.  The  management 
gives  as  one  of  the  reasons  for  this  step 
that  the  company  has  on  its  hands 
about  60,000  tons  of  unsold  ore,  which 


NARROW-GAGE  RAILROAD  AT  SUN- 
LOCH  MINE.  VANCOUVER  ISLAND,  Bv  C. 

practically  amounts  to  about  a  year's 
output.  The  net  profits  for  1916  and 
1917  were  3,266,000  kroner,  and  .3,600,- 
000  kroner,  with  a  dividend  of  18  per 
cent,  the  figures  for  1917  have  only 
recently  become  known  and  it  is  esti- 
mated that  the  results  for  1918  wall  be 
on  about  the  same  level.  It  is  rumored 
that  the  new  intei'ests  who  recently  ac- 
quired share  control  for  about  40,000,- 
000  kroner  have  had  no  return  on  the 
outlay. 

Molybdenite  Company  Formed 

A.  S.  Molybdaenproducter  is  in  the 
course  of  organization,  capitalization  be- 
ing a  maximum  of  500,000  kroner,  with 
the  objects  of  distributing  the  crude 
ore,  the  production  of  molybdenum  and 
products,  and  their  sales,  and  by  tech- 
nical and  experimental  work  to  for- 
ward the  industry,  and  to  increase  mine 
production.  The  prospectus  states: 
"Our  country  has  the  best  conditions 
for  the  molybdenite  industry.    The  Nor- 


wegian occurrences  of  molybdenite  are 
of  the  most  considerable  in  the  world, 
and  it  may  be  taken  for  granted  that 
our  reserves  of  molybdenite  glance  are 
sufficient  to  secure  to  our  country  an 
overwhelmingly  strong  position  in  the 
world's  market." 

Government  Buys  A.  S.  Grong 
Copper  Co. 
Practically  all  the  shares  of  the  A.  S. 
Grong  Copper  Co.  have  been  acquired 
by  the  Norwegian  government  and 
plans  are  made  for  the  further  system- 
atic exploitation  of  the  company's  ex- 
tensive pyritic  property  at  Grong,  near 
the  Swedish  border.  It  is  thought  that 
the  ore  will  be  sent  by  rail  to  Namsos 
for  shipment. 

KONGSBERG   SILVER   MiNES   MuST 

Change  Methods  _ 

With  reference  to  the  Kongsberg  sil- 
ver mines  the  Norwegian  surveyor  of 
mines  has  stated  that,  in  his  opinion, 
there  are  sufficient  reserves  immedi- 
ately available  for  an  annual  output  of 
10,000  kg.  of  silver  over  a  period  of  ten 
to  twelve  years;  but  that  unless  the 
present  system  of  unnecessary  sui*- 
face  work  at  the  expense  of  under- 
ground development  is  modified,  the  re- 
sults, economically,  may  be  disastrous. 

Orkla  Copper  Co.'s  Program 

The  Orkla  Copper  Co.  is  committed 
to  a  very  considerable  increase  in 
equipment  and  development  extending 
over  a  period  of  eight  years,  when  the 
estimated  number  of  men  employed 
will  be  about  1,500  and  the  annual 
shipment  of  pyrites  about  500,000  tons 
or  practically  equal  to  the  whole  of 
Norway's  present  output.  The  mines 
are  situated  in  the  Trondhjem  district, 
and  the  cost  of  the  work  referred  to 
will  be  about  15,000,000  kroner. 

Titanium  White  from  Ilmenite 
at  Fredkiksstad 

The  Fredriksstad  factory  in  Noi-way 
has  been  successfully  producing  titan- 
ium white  by  chemical  processes  from 
the  ilmenite  ores  at  Rackefjord,  oi  the 
southern  coast,  and  when  working  full 
the  output  is  expected  to  be  about  8 
tons  per  day.  The  ore  carries  about  40 
per  cent  titanium  oxide,  and  32  per 
cent  iron  oxide. 

Operations  at  Porjus  Smelter 

The  Porjus  Smelting  Works  (Swed- 
ish), the  world's  most  northerly  of  its 
kind,  have  had  three  furnaces  for  ferro- 
alloys in  operation  since  1917,  and  an 
electric  mass  furnace'  of  3,000  kw.  since 
March,  1919.  The  capacity  of  the  latter 
is  24,000  tons  per  year,  that  is,  18,000 
tons  of  Martin  pig  iron  and  6,000  tons 
of  ferro-alloys.  As  compared  ^vith  the 
ordinary  mass  furnace,  the  chai'coal 
consumption  of  this  electric  mass  fur- 
nace is  less  than  half  as  much  per  ton. 
Power  is  obtained  from  the  state  under 
contract  at  the  low  figure  of  30  kroner 
per  hp.-year,  and  the  company  has  pro- 
vided, in  advance,  for  the  necessary  sup- 
ply of  60  per  cent  iron  ore  at  10  kroner 
per  ton  delivered.  The  product  can  be 
exported  from  the  port  of  Narvik. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


McFadden  Silver  Bill  Opposed  by 
Director  of  Mint 

Official  To  Appear  Before     Committee 

on    Banking — Sponsor   of    Measure 

Again  Attacks   Bi-metallism 

The  Director  of  the  Mint  and  other 
authorities  on  the  monetary  system  are 
to  be  heard  in  the  future  by  a  sub- 
committee of  the  House  Committee  on 
Banking:  and  Currency  on  the  McFad- 
den Silver  Bill.  This  bill  amends  the 
Pittman  Act  so  as  to  remove  the  limit 
as  to  the  number  of  standard  silver 
dollars  that  may  be  melted  and  makes 
no  provision  for  the  repurchase  of  a 
like  amount  of  silver  bullion.  The  Pitt- 
man  Act  provides  for  the  melting-  of 
300,000,000  standard  dollars  and  the 
sale  of  the  bullion.  It  also  i-equires 
the  Government  to  repurchase  the  same 
amount  of  silver  bullion  at  $1  an 
ounce.  The  McFadden  bill  also  amends 
the  revised  statutes  by  providing  that 
subsidiary  silver  coins  shall  be  80  per 
cent  fine  instead  of  90  per  cent. 

While  no  announcement  has  been 
made  by  the  Director  of  the  Mint  or  the 
Federal  Reserve  Board  as  to  their  po- 
sition in  connection  with  the  McFad- 
den Bill,  it  is  thoroughly  understood 
that  they  are  opposed  to  it. 

Representative  McFadden  at  a  re- 
cent hearing  on  his  bill  advances  the 
following  reasons  for  the  repeal  of  the 
repurchasing  clause  of  the  Pittman  Act: 
"Because  it  is  another  attempt  to  ex- 
periment with  the  false  theory  of  bi- 
metallism; because  the  Government  has 
enough  financial  burdens  to  bear  with- 
out again  incurring  the  e.xpense  of  ex- 
perimenting with  this  false  theory,  and 
because  we  can  never  maintain  an  ef- 
fective open  discount  market  for  com- 
mercial paper  so  long  as  we  insist  on 
the  bi-metallic  fallacy." 

Mr.  McFadden  insists  that  it  is  time 
to   stop   "bi-metallic   foolishness." 

"The  silver  producers  will  make  no 
complaints,"  said  Mr.  McFadden,  "so 
long  as  that  metal  remains  at  anything 
like  its  present  price,  but  the  moment 
silver  experiences  a  considerable  de- 
cline in  price  we  will  have  its  producers 
coming  to  Congress  and  begging  for 
Government  aid,  asking  us  to  boost  the 
price  of  their  commodity  with  Govern- 
ment credit,  just  as  former  Congresses 
did,  at  an  enormous  expense  to  the  Gov- 
ernment, and  to  the  serious  detriment 
of  our  whole  credit  system." 

The  hearing  also  brought  out  that 
up  to  the  end  of  1919  260,121,554  silver 
dollars  had  been  melted  under  the  Pitt- 
man Act.  The  number  of  fine  ounces 
of  silver  resulting  was  200,805,323.  Of 
the  resulting  bullion  200,032,326.646 
fine  ounces  were  sold  to  the  British 
Government  for  $203,370,541.63. 


House  Committee  Inclined  To  Consider  Question  of  More 

Liberal  War  Mineral  Legislation 

Chestatee  Evidence  Held   Extraneous  by  Many   to  Real  Issue  In- 
volved— Members  Impressed  With  Commission's  Work — 
Chrome  Operators'  Hearings  Begin 


After  having  listened  to  extended 
testimony  bringing  out  the  policies  pur- 
sued by  the  War  Minerals  Relief  Com- 
mission in  its  nalings  in  the  case  of 
the  Chestatee  Pyrite  &  Chemical  Cor- 
poration and  as  to  its  procedure  in 
chrome  cases,  it  is  apparent  that  the 
House  Committee  on  Mines  and  Min- 
ing, generally  speaking,  is  favorably 
impressed  with  the  way  in  which  the 
commission  has  conducted  its  work. 
Interpretations  which  have  been  made 
of  the  law  by  the  Attorney  General  and 
by  the  solicitor  for  the  Interior  De- 
partment have  not  met  with  the  same 
general  approval.     With   a  few  excep- 


publication  by  police  officials  of  an  offer 
of  reward.  He  cited  precedent  to 
show  that  such  an  offer  of  reward  may 
be  accepted  by  any  part  of  the  public, 
or  by  any  particular  person,  and  that 
it  is  not  necessai-y  for  the  person  per- 
forming the  service  for  which  the  re- 
ward is  offered  to  give  notice  that  he 
accepts  the  offer. 

Representative  Raker  called  atten- 
tion to  the  methods  used  oy  Albert 
Burch,  a  representative  of  the  Bureau 
of  Mines,  in  his  activities  looking  to 
the  stimulation  of  chrome  mining.  He 
read  from  a  pa.nphlet  entitled 
'Chrome,"  by  Mr.  Burch  and  by  Samuel 


tions  it  seems  to  be  the  opinion  that  the  H-  Dolbear,  in  which  it  was  stated  that 

commission  has  done  about  as  well  as  "each    thousand    tons    of   ore    produced 

it    could    with    the    restrictions    placed  •"  California  will  enable  us  to  face  the 

upon  it  first  by  Congress  and  later  by  Kaiser  with   two   thousand   more   men. 


the  interpretations  of  the  law. 

Many  of  the  members  of  the  Mines 
and  Mining  Committee  of  the  House 
are  of  the  opinion  that  most  of  the  evi- 
dence taken  in  the  Chestatee  case  has 
been  extraneous  to  the  resolution  which 
the  committee  is  considering.  The  hear- 
ing has  had  the  effect  of  calling  the  at- 
tention of  Congress  again  to  the  mat- 
ter of  war-minerals  relief  and  has 
caused  an  inquiry  to  be  raised  by  meni- 


The  U.  S.  Government  in  these  critical 
times  cannot  permit  production  to  cease 
and  the  owTier  who  becomes  involved  in 
disputes  and  causes  the  cessation  of 
production  is  little  better  than  a 
traitor."  These  were  statements  made 
in  published  form  by  a  Government 
agent,  who  was  described  as  a  man  of 
high  standing  in  California.  At  meet- 
ings and  in  conversations  Mr.  Burch  and' 
other    Government    agents    were    said 


bers   from    agricultural   districts   as   to  1"°  ^^\^  "®^^  '^^'^  stronger  statements 

whether  Governmental  relief  could  not  '"  *'^'^""  ^'^o^'^s  to  increase  the  produc- 

be  extended  to  their  constituents,  since  *'°"  °*  chrome. 

agricultural  production  was  stimulated         J^'i-   Raker  compared  the  law  to  the 

directly    by    the    Food    Administration  selective    draft.      He    pointed    out    that 

and    the     Department    of    Agriculture  »^ach  individual  was  not  required  to  have 

and    serious    losses    were    experienced  personal    notice    to    register    but    that 

with  the  ending  of  the  war.  official   announcement   is   always   taken 

Senator    Shafroth,    the    chairman    of  ^^   sufficient    notice   for   the   citizen    to 

the    War-Minerals    Relief    Commission.  '■°'"P'y  ""'th  the  Government's  request 

brought   out   very   clearly   that   it   was  °''  '^''^and. 

the  conferees  for  the  House  who  were  E.  A.  Dickey,  the  secretary  of  the 
responsible  for  the  limiting  clauses  Pacific  Coast  Chrome  R-oducers'  Asso- 
which  have  proved  most  embarrassing  ciation,  called  the  attention  of  the  Corn- 
in  the  effort  of  the  commission  to  e.x-  ^"'ttee  to  the  fact  that  the  Government 
tend  equitable  relief.  In  pointing  out  's  doubly  responsible  for  losses  to  those 
the  view  that  the  commission  took  in  ^^'''"  attempted  to  produce  chrome,  from 
the  matter,  he  called  attention  to  the  ^^^  ^^ct  that  importations  of  chrome 
fact  that  the  Senate  had  liberalized  the  ^''■'re  allowed  to  such  an  extent  that  the 
war-minerals  legislation  to  the  extent  "i-irket  was  glutted  even  before  the 
of  putting  in  the  word  "published."  The  armistice,  with  the  result  that  chrome 
House  conferees,  however,  absolutely  producers  found  no  market  for  their 
refused  to  accept  that  further  liberal-  f""'"  before  there  was  an  indication  as 
ization  and  went  even  further  and  put  to  when  the  war  would  end. 
on  other  limiting  clauses.  Mr.    Dickey    took    exception    to    the 

Both  Representative  Raker,  of  Cali-  commission's  attitude  toward  net 
fornia,  and  Representative  Sinnott,  of  losses.  In  reply  to  the  criticism,  Sena- 
Oregon,  took  exception  to  the  interpre-  tor  Shafroth  said: 

tation  of  the  law  which  requires  a  per-         "We  think  that  Congress  never  would 

sonal   request.     Representative   Sinnott  have  passed  a  relief  measure  if  it  had 

m  his  argument  used  as  an  analogy  the  known    that   during   the   period   of   the 
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war  more  money  was  made  by  the 
claimant  than  he  lost  as  the  result  of 
producing-  chrome.  We  think  where 
large  profits  were  made  up  to,  say, 
May,  1918,  and  yet  after  that  period 
losses  were  made,  that  Congress  did 
not  intend  to  relieve  such  cases. 

"The  Government  does  not  attempt  to 
show  the  date  of  stimulation.  It  is  the 
claimant  who  does  that.  The  claimant 
sometimes  can  point  out  whether  he 
acted  on  early  stimulation  or  not.  He 
can  say  he  did  not  construe  the  talk 
with  the  first  engineer  as  a  request  to 
produce,  but  when  another  engineer 
came  to  his  mine  later  he  took  it  as 
a  request.  He  may  have  made  money 
ip  to  the  time  the  second  engineer 
came  and  lost  money  after  that.  I 
don't  care  what  Congress  does.  If  it 
wants  to  recognize  all  of  these  claims 
and  give  all  the  profits  that  were  made 
to  men  who  made  profits,  all  right.  I 
have  no  ci'iticism.  We  are  not  making 
the  law,  but  construing  it  only.  There 
are  some  of  these  claims  that  show  as 
many  as  fifteen  or  twenty  operations 
going  on  at  the  same  time.  Some  put 
in  a  claim  for  each,  and  some  who  made 
money  did  not  put  in  any  claim  what- 
ever. We  constx'ue  that  the  net  losses 
made  by  the  individual,  no  matter  in 
how  many  transactions,  should  be  con- 
sidered. If  he  made  money  on  the 
whole,  then  we  say  that  there  is  no  lia- 
bility. If  he  made  a  certain  amount 
and  it  is  less  than  his  losses,  then  we 
simply  deduct  the  profits  from  the 
losses  and  give  him  the  net  losses." 

Mr.  Dickey's  contention  was,  how- 
ever, that  profits  from  a  "no  request" 
mine  should  not  be  taken  to  offset 
losses  incurred  in  a  Government  stimu- 
lated property.  He  also  contended  that 
the  commission  is  not  adopting  the 
proper  method  to  determine  whether 
or  not  mines  are  of  commercial  im- 
portance. His  belief  is  that  just  be- 
cause the  ore  in  sight  is  not  promising 
at  the  time  of  the  visit  of  the  Govern- 
ment engineer,  the  classification  of 
the  mine  as  not  being  of  commercial 
importance  is  unjust,  because  "the  Gov- 
ernment engineer  is  just  as  liable  to  be 
wrong  as  he  is  to  be  right." 

Awards  by  the  War  Minerals  Relief 
Commission  up  to  Jan.  10,  the  last  re- 
port, totaled  $576,781.78.  The  expen- 
ses of  the  commission  up  to  that  date 
aggregated  $173,000.  These  sums  de- 
ducted from  the  original  appropriation 
of  $8,500,000  leave  at  the  disposal  of 
the  commission  a  balance  of  $7,750,- 
218.22. 

To  the  date  of  the  most  recent  report, 
forty-three  claims  had  been  acted  upon. 
The  total  amount  asked  by  these  claim- 
ants was  $1,904,405.23.  Thus  only  30 
per  cent  of  the  amount  claimed  has 
been  recommended  for  payment. 

Representative  Wingo  of  Arkansas, 
one  of  the  members  on  the  Committee 
ftf  Mines  and  Mining,  during  the  course 
of  the  hearing  said  that  frequent  com- 
plaint had  been  made  to  the  commis- 
sion that  the  will  of  Congress  had  not 
been  carried  out.  Mr.  Wingo  was  re- 
ferring to  the  delay  in  opening  the 
present  hearing. 


Hearing  on  Tungsten  Tariff 
Bill  Reopened 

Hearings  on  the  Tungsten  Tariff  Bill 
were  reopened  Jan.  28  by  the  Senate 
Sub-Committee  of  the  Committee  on 
Finance  in  order  to  hear  the  high-speed 
steel  interests.  B.  F.  Witbeck,  of  the 
Ludlam  Steel  Co.,  expressed  this  view: 
"It  seems  hardly  fair  to  place  a  duty 
on  this  kind  of  raw  material  which  in- 
volves at  the  very  most  10,000  persons 
in  the  United  States,  including  the  fam- 
ilies of  the  miners,  as  against  the  hun- 
dreds of  thousands  of  people  who. are 
concerned  in  the  steel  industry.  You 
are  protecting  one-two-hundredths  of 
1  per  cent,  as  against  several  per  cent 
of  the  population." 

The  steel  makers  contended  that  if 
a  duty  of  $1  per  lb.  is  placed  on  ferro- 
tungsten  and  tungsten  metal,  a  duty  of 
$1.50  per  lb.  should  be  placed  on  tung- 
sten contained  in  steel.  This  claim 
was  based  on  the  contention  that  losses 
are  suffered  in  the  process  of  making 
steel,  through  scale,  oxidation,  and 
scrap.  The  loss  of  tungsten  by  these 
means  and  the  cost  of  labor,  it  was 
figured,  would  make  it  necessary  to 
place  a  higher  duty  on  the  tungsten- 
containing  steel. 

Nelson  Franklin,  of  Denver,  who 
represents  the  producers  of  tungsten 
ore,  was  present  at  the  hearing  and 
took  issue  with  various  points  made  by 
the  steel  men.  He  expressed  the  opin- 
ion that  some  provision  should  be  made 
for  the  tungsten  and  high-speed  steel, 
but  suggested  that  a  duty  of  $1.50 
would  be  generous.  He  also  contended 
that  tungsten  could  not  only  be  re- 
covered from  scrap  but  also  from  scale. 

Mr.  Witbeck  had  based  some  of  his 
calculations  on  an  annual  consumption 
of  15,000  tons  of  tungsten.  Mr.  Frank- 
lin contended  that  the  normal  require- 
ment does  not  exceed  7,500  tons  an- 
nually. 

In  the  course  of  the  colloquy  between 
Messrs.  Franklin  and  Witbeck,  Mr. 
Franklin  asked  what  would  happen  in 
the  case  of  war  with  China  if  American 
tungsten  mines  were  closed.  To  this 
Mr.  Witbeck  replied:  "I  think  if  you 
were  to  take  some  of  the  $12,000,000 
you  made  in  1916,  the  $10,000,000  you 
made  in  1917,  and  the  $5,000,000  made 
in  1918  we  could  set  a  part  of  that  aside 
as  a  sinking  fund  for  tungsten  mine 
development  in  the  event  of  war."  This 
led  Senator  Phipps  to  say,  "You  will 
have  to  get  some  of  that  money  back 
which  has  been  paid  to  the  Government 
in  the  way  of  excess  profit  tax,  would 
you  not?  Just  like  your  high-speed 
steel  industry,  the  mines  had  to  account 
for  their  profits  and  pay  their  taxation 
accordingly." 

Reply  of  Douglas  to  Graham  in 
Congressional  Record 

At  the  request  of  Senator  Ashurst, 
of  Arizona,  the  reply  of  Walter  Douglas 
to  the  Graham  charges  against  the 
copper  producers,  which  was  printed  in 
the  Evgineering  and  Mining  Journal 
of  Jan.  10,  was  reproduced  in  its  en- 
tirety in  the  Congressional  Record  of 
Jan.  22,  1920. 


Magnesite  Situation  Described  by 
Tariff  Commission 

Present  Advantage  Lies  With  Foreign 

Producers — Austrian     Labor     Cost 

23  Per  Cent  of  Total 

A  concise  digest  of  available  informa- 
tion on  magnesite  has  been  presented 
to  the  Senate  Committee  on  Finance  by 
the  U.  S.  Tariff  Commission.  Extracts 
from  the  report  are  as  follows: 

"With  the  return  of  normal  ship- 
ping conditions,  the  American  magne- 
site industry  faces  the  prospect  of  a 
serious  relapse — almost  to  the  pre-war 
level.  Recently  developed  deposits  in 
Venezuela  may  be  expected  to  furnish 
some  material  to  Eastern  markets  in 
competition  with  that  from  Greece  and 
Canada,  but  Austrian  magnesite  will 
dominate  the  market  if  delivered  at 
anything  like  pre-war  prices,  which  are 
as  low  at  the  Atlantic  seaboard,  practi- 
cally the  point  of  consumption,  as  quo- 
tations of  the  domestic  product  on  the 
Pacific  Coast.  Under  these  conditions, 
the  domestic  output  would  be  restricted 
to  the  markets  west  of  the  Mississippi, 
where  the  consumption  is  comparative- 
ly small.  The  definitive  line  is  depen- 
dent upon  the  balance  of  ocean  trade 
from  foreign  countries  and  domestic 
rail  tariffs  from  the  Pacific  Coast,  but 
the  advantage  lies  with  the  foreign 
producers. 

"A  recent  estimate  of  the  character 
of  the  consumption  is  that  82  per  cent 
of  the  magnesite  consumed  in  the 
United  States  is  used  as  refractory,  15 
per  cent  in  the  plastic  trade,  and  3  per 
cent  for  chemical  and  medicinal  pur- 
poses. The  openhearth  steel  industry 
is  largely  dependent  upon  magnesite 
supply.  The  partial  substitution  of  dol- 
omite, however,  has  come  to  stay,  and 
the  amount  of  magnesite  consumed  per 
ton  of  basic  openhearth  steel,  which 
formerly  was  6  to  14  lb.  (dead  burned) 
lately  has  been  cut  almost  in  half.  The 
total  amount  used  by  the  steel  indus- 
try has  not  decreased,  on  account  of 
the  much  greater  output  of  basic  open- 
hearth steel.  The  use  of  magnesite  in 
the  building  trades  also  has  increased 
to   a   marked   extent. 

"Sworn  statements  of  five  of  the 
largest  magnesite  companies  operating 
in  1919  have  been  filed  with  the  Tariff 
Commission,  showing  an  average  cost 
of  production  of  $25.37  per  ton  (cal- 
cined magnesite)  at  the  shipping  point. 
In  three  of  these  reports  the  direct  la- 
bor cost  is  indicated,  averaging  50  per 
cent  of  the  total.  The  Department  of 
Commerce  recently  has  received  figures 
on  Austrian  cost  of  producing  mag- 
nesite, indicating  that  of  total  cost  f.o.b. 
Trieste  of  $12.80,  $2.89,  or  23  per  cent, 
is  the  cost  of  labor. 


Relief  for  the  gold  industry  is  plan- 
ned in  a  bill,  already  prepared  and  sub- 
mitted to  several  representatives  of 
the  producers,  bankers  and  manufac- 
turers. This  legislation,  authorized  by 
the  St.  Louis  Convention  of  the  Ameri- 
can Mining  Congress,  is  in  charge  of 
Harold  N.  Lawi-ie,  gold  economist  of 
the  Congress. 
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Chrome  and  Cobalt  Tariff  Bills 
Introduced 

A  tariff  on  cobalt  oxide  is  provided 
in  a  bill  introduced  by  Representative 
Rhodes  of  Missouri.  The  bill  also  pro- 
vides that  all  importations  she.  11  be  esti- 
mated at  the  port  of  entry  and  a  bond 
given  of  a  sum  double  the  amount  of 
the  estimated  duty  so  that  the  material 
may  be  shipped  to  properly  (>quipped 
sampling  establishments.  The  bill  pro- 
vides that  it  must  be  sampled  accord- 
ing  to   commercial   methods   under   the 


supervision  of  Government  officers. 

Senator  McNary  of  Oregon  has  in- 
troduced the  bill  providing  duties  on 
chrome  and  chromium  ores.  On 
crude  chrome  ores  and  chromium  ores 
and  their  concentrates  the  duty  is  to 
be  60c.  per  unit  of  Cr^O,  content.  On 
ferro-ehrome  and  other  metallic  alloys 
containing  chrome  the  duty  is  11  ic.  per 
lb.  of  metallic  chromium  contained.  On 
refractory  brick  and  material  used  for 
refractory  purposes  the  duty  is  to  be 
fiiic.    per    unit    of   Cr-jOa.      On   chemical 


compounds  and  manufactured  articles 
containing  chrome  or  chromite  the  duty 
is  to  be  90c.  per  unit  of  chromium  con- 
tent. 


House  and  Senate  conferees  on  the 
Oil  Land  Leasing  Bill  reached  an  agree- 
ment on  Feb.  2  after  a  prolonged  dead- 
lock lasting  three  months.  An  effort  to 
obtain  immediate  consideration  of  the 
conference  report  by  the  House  will  be 
attempted. 


News  by  Mining  Districts 


ALABAMA 

Tennessee  C.  &  I.  Co.  To  Blow  in  Four 

More  Furnaces — Outlook  for  1920 

in  District  Bright 

Birmingham — The  Tennessee  Coal, 
Iron  &  Ry.  Co.  is  contemplating  the 
blowing  in  of  four  additional  furnaces 
at  Bessemer,  Ala.  These  four  furnaces 
have  been  under  repairs  for  several 
months  past.  This  company's  No.  2 
furnace  in  Bessemer  is  being  relined 
for  ferro-manganese  and  should  ba 
ready  for  operation  during  the  next 
few  weeks. 

The  present  year  is  expected  to 
prove  the  best  vet  in  the  experience  of 
the  Birmingham  district.  All  the  iron 
that  can  possibly  be  made  during  the 
first  six  months  is  sold  or  being  eagerly 
sought.  Steel  mills,  machine  shops 
and  pipe  manufactui-ers  report  orders 
enough  to  run  them  a  number  of 
months  and  great  things  are  expected 
when  the  railroads  go  back  to  private 
control  as  it  is  knowr,  that  they  will 
need  steel  rails  and  other  products  in 
the  vast  improvements  necessary.  Just 
what  may  develop  in  the  way  of  im- 
provements and  additions  by  the  Ten- 
nessee Coal,  Iron  &  Ry.  Co  is  not 
known  but  it  is  naturally  exoected  that 
the  completion  of  the  shipbuilding  and 
fabricating  projects  during  the  past 
year  will  cause  the  consideration  of 
further  construction  plans,  one  of  the 
most  talked  of  being  the  aerial  tram- 
way from  the  company's  ore  mines  on 
Red  Mountain  to  its  steel  plant  in  Ens- 
ley.  The  company  is  also  considering 
an  extension  of  its  railroad,  the  Birm- 
ingham Southern  Ry.,  to  the  Warrioi 
River. 

The  by-product|coke  oven  industry  in 
the  district  is  making  great  strides 
forward.  The  Birmingham  Coke  & 
By-products  Co.  is  expecting  to  start 
a  battery  of  Koppers  ovens  in  the  near 
future.  The  120  Semet-Solvay  by- 
product coke-oven  plant  of  the  Sloss- 
Sheffield  Steel  &  Iron  Co.  will  soon  be 
completed.  A  battery  of  77  Koppers 
ovens  of  the  Tennessee  Coal,  Iron  & 
Ry.  Co.  at  Fairfield  has  been  completed 
and  will  be  followed  soon  by  another 
battery  of  77  Koppers  ovens. 

Many  companies,  owing  to  the  strong 
iron  market,  are  preparing  to  increase 


their  output  in  a  short  time.  In  addi- 
tion to  the  four  Tennessee  Coal,  Iron 
&  Ry.  Co.  stacks  soon  to  begin  opera- 
tions the  Sloss  Sheffield  Steel  &  Iron 
Co.  is  working  on  two  stacks,  one  in 
North  Birmingham  and  one  in  the 
Sheffield  district. 

Alabama  produced  about  200,000  tons 
of  pig  iron  in  December,  1919,  this 
bringmg  the  total  for  1919  close  to  the 
2,100,000  ton  mark.  The  production 
during  the  last  half  of  1919  was  .much 
better  than  iruthe  first  half  of  the  year 
and  leads  operators  to  believe  that  1920 
will  be  a  banner  year  in  the  iron  in- 
dustry in  Alabama. 

ARIZONA 

Copper    Queen's    Hoibrook    Mine    Shut 

Down — State  of  Texas   Properly 

Likely  To  Be  Re-opened 

Bisbee — The  Hoibrook  mine  of  the 
Copper  Queen  Branch  of  the  Phelps 
Dodge**Corporation,  has  been  closed  and 
the  men  working  in  it,  115  in  number, 
transferred  to  the  Gardner,  Sacra- 
mento and  Czar  shafts  without  loss  in 
position  or  pay.  The  reason  assigned 
for  the  close  down  by  the  management 
v/as  that  the  orebodies  latterly  had  be- 
come so  low  in  grade  that  they  could 
not  be  worked  at  a  profit  under  the 
existing  copper  market.  However, 
should  the  market  rise  again,  it  is  an- 
ticipated that  the  Hoibrook  would  be 
re-opened  immediately.  Before  the 
ehutdown  the  employees  of  the  mine 
worked  for  a  week  or  more  filling  old 
slopes,  catching  up  loose  ground  and 
otherwise  preparing  the  territory  for  a 
•long  state  of  inactivity.  The  Hoibrook 
is  the  second  oldest  mine  in  the  Warren 
district,  being  antedated  only  by  the 
Czar.  However,  the  present  shaft  is 
comparatively  new,  having  been  sunk 
after  the  original  shaft  was  lost 
through  caving  in  1906. 

Douglas — With  the  object  of  study- 
ing crushing  plants  in  operation  at  the 
Copper  Queen  and  C.  &  A.  smelters  at 
Douglas.,  three  department  executives  of 
the  United  Verde  Copper  Co.  at  Jer- 
ome, spent  Jan.  28  and  29  at  Douglas. 
iJnited"Verde-  is  about  to  erect  a  crush- 
er of  approximately  2,500  tons  daily 
capacity  and  it  is  desired  to  incorpor- 
ate in  it  the  latest  approved  methods  of 


crushing.  The  members  of  the  inves- 
tigating party  were  Thomas  Taylor, 
smelter  superintendent;  Charles  Kuzell, 
assistant  smelter  superintendent;  and 
C.  M.  Hoffman,  superintendent  of  ma- 
chinery. 

Tombstone — Maurice  Clarlc,  consult- 
ing engineer,  has  .returned  to  Douglas 
after  accompanying  Douglas  Gray  of 
Tombstone,  to  the  State  of  Texas  prop- 
erty, owned  by  Mr.  Gray,  situated  in 
Moctezuma  Canyon  in  the  Huachuca 
Mountains.  The  mine  has  been  idle 
for  several  years.  While  on  the  prop- 
erty, Messrs.  Clark  and  Gray  sampled 
it  and  made  thorough  inspection  of 
underground  workings  and  surface 
iniprovements.  Deposits  of  ore  were 
found  underground,  in  a  contact  be- 
tween lime  and  porphyry.  The  main 
vein  is  from  6  to  16  ft.  in  width  car- 
Tying  silver,  lead  and  zinc.  This  has 
been  developed  by  the  main  shaft,  357 
ft.  deep,  which  has  workings  on  two 
levels.  Another  vein,  3  ft.  wide  opened 
up  in  a  shaft  50  ft.  deep,  caiTies  cop- 
per and  silver.  Considerable  copper 
ore  also  has  been  opened  in  the  w^ork- 
ings  leading  from  the  main  shaft. 
Most  of  the  ore  is  sulphide.  The  main 
shaft  is  equipped  with  a  gasoline  hoist 
and  a  steam-driven  Cameron  pump. 
Surface  improvements  include  an  assay 
office,  boarding  and  bunk  houses  pro- 
viding acQommodations  for  30  em- 
ployees. A  small  stream  flowing  past 
Ihe  property,  together  with  the  dis- 
charge from  the  mine,  will  provide 
sufficient  water  for  operation  of  a  SO- 
TS ton  mill. 

Courtland— H.  D.  Palmer  of  the 
Flux  Mining  Co.  was  in  Courtland 
Jan.  26  to  supervise  the  loading  of 
mining  machinery  purchased  at  a  bar- 
gain price  by  his  company  from  the 
estate  of  the  late  Charles  0.  Ellis,  of 
Douglas,  the  price  having  been  slight- 
ly more  than  $5,000  for  surface  and 
underground  equipment  sufficient  to  op- 
erate almost  any  small  property.  It 
included  a  new  40-hp.  engine,  a  25-hp. 
Fairbanks-Morse  gasoline  engine,  an 
Ingersoll-Rand  compressor  and  a  new 
air  receiver  with  jackhamer  drills  and 
new  st»el,  350  ft.  of  steel  cable,  head- 
frame,  a  wooden  cage,  and  a  miscel- 
laneous assortment  of  hand  steel  and 
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small  tools,  tanks  and  other  equipnaent. 
The  machinery  was  expected  to  be  de- 
livered at  Patagonia,  Santa  Ci'uz  Coun- 
ty, in  a  few  days  and  to  be  in  opera- 
tion at  the  Flux  mine  near  there  within 
two  weeks.  Underground  development 
at  the  Flux  continues  encouraging,  the 
face  of  the  drift  on  the  260  level  still 
being  in  ore,  the  vein  leading  in  the 
direction  of  the  Glory  Hole  deposit 
which  has  been  opened  on  the  higher 
levels. 

CALIFORNIA 
Operations   on    Mother   Lode — Develop- 
ment  Work    Suspended    at    Rising 
Star  Mine  by  Bully  Hill  Co. 

Grass  Valley — The  west  tunnel  in  the 
Allison  Ranch  mine  has  been  driven 
more  than  1,000  ft.,  and  is  believed  to 
be  approaching  the   Hartery   ledge. 

Sierra  City — R.  H.  Gillespie,  oper- 
ating the  Cleveland  and  Monarch  mine, 
has  built  a  power  line  from  the  power- 
house near  Loganville  to  the  Cleveland 
mine.  The  line  will  furnish  electric 
power  for  the  Cleveland  plant,  includ- 
ing the  twenty-stamp  mill. 

Sutter  Creek— The  shaft  of  the  Old 
Eureka  has  passed  the  3,200  level. 
When  down  3,500  ft.  sinking  will  cease 
and  work  of  opening  up  new  levels  will 
be  pushed.  An  8-ft.  vein  of  promising 
ore  is  being  prospected  on  the  3,000 
level. 

Amador  City — A  crosscut  is  being 
run  on  the  2,100  level  eastward  in  the 
hope  of  intersecting  a  vein  of  valuable 
ore. 

Jackson — A  huge  cave-in  90  ft.  long 
by  three  sets  wide  on  the  4,000  level 
of  the  Kennedy  mine  recently  injured 
nobody.  The  damage  is  being  prompt- 
ly repaired.  The  mill  is  dropping  be- 
tween 25  and  40  stamps.  One  hundred 
men  are  employed. 

Angels — J.  W.  Maltman,  with  back- 
ing of  Eastern  capital,  will  open  up 
and  operate  the  Cherokee  mine.  A 
crew  of  men  is  at  present  unwatering 
and  retimbering  the  shaft. 

The  Carson  Hill  Gold  Mines  has  let 
a  contract  to  the  Angels  Iron  Works 
for  a  10-stamp  mill.  This  will  make 
a  total  of  SO  stamps. 

Souisbyville — The  Black  Oak  mine 
is  at  present  stoping  on  the  18th  level 
where  the  recent  strike  was  made.  The 
vein  is  averaging  2^  ft.  of  first-class 
ore.  Short  mill  tests  will  be  made 
from  time  to  time. 

Winthrop — Development  work  at  the 
Rising  Star  mine  has  been  suspended 
by  the  Bully  Hill  Mines,  Inc.,  and  the 
force  cut  to  20  men,  until  the  first  unit 
of  the  zinc  reduction  plant  is  com- 
pleted. 

Bakersfield — The  Blue  Mountain 
Gold  Mining  Co.  is  continuing  develop- 
ment of  the  Blue  Mountain  mine. 
About  20,000  tons  of  ore  are  now  in 
sight.  The  company  proposes  to  con- 
tinue development  work  until  60,000 
to  70,000  tons  of  ore  are  assured  for 
milling,  when  a  20-stamp  mill  will  be 
constructed. 


COLORADO 

Developing   Important   Strike  at  Early 

Bird  Near  Ouray 

Ouray — What  promises  to  be  a  real 
"strike"  is  being  developed  at  the  Early 
Bird  by  A.  E.  McCormick  and  asso- 
ciates. The  Early  Bird  is  on  the  north 
slope  of  Houghton  Mountain  opposite 
the  Ben  Butler  and  London  on  the 
eastern  side  of  the  old  Mineral  Point 
district.  Operations  by  the  Pueblo 
owners  last  year  netted  but  little;  the 
present  operators,  under  bond  and  lease, 
began  in  the  same  workings  and  by 
simply  crosscutting  a  foot  or  two  into 
the  wall,  discovered  a  body  of  high- 
grade  silver  ore.  This  had  been  hidden 
behind  a  false  wall  for  years.  The  ore 
consists  of  two  to  three  feet  of  gray 
copper  high  in  silver,  assays  returning 
as  high  as  1,400  oz.  per  ton,  with  two 
feet  more  of  50-oz.  oi'e.  Shipments  are 
now  being  made  by  pack  train.  If 
weather  permits  shipments  to  continue, 
mine  buildings  and  equipment  will  be 
provided  at  once. 

Not  far  southeast  of  the  Eai'ly  Bird, 
down  the  gulch  towai'd  Animas  Forks, 
operators  on  the  Columbus,  under  the 
name  of  the  Gnome  Mining  Co.,  Silver- 
ton,  have  opened  a  wide  body  of  very 
good  lead-silver  ore  carrying  some  zinc. 
Some  of  this  is  high  in  silver.  This  is 
a  substantial  discovery  which  may 
prove  the  making  of  a  mine  by  next 
summer. 

MICHIGAN 

Iron    Ore    Prices    for    Coming    Season 

Awaited — Verona  Co.  to  Operate 

Amasa  Porter 

Gogebic  Range 

Ironwood — The  matter  of  prices  for 
ores  for  the  coming  season  is  now  hold- 
ing the  interest  of  the  iron  mining  men. 
An  increase  over  last  year's  prices  is 
absolutely  necessary  if  the  independent 
miners  are  to  keep  going;  where  mines 
and  furnaces  are  o\vned  by  the  same 
company  the  price  of  ore  is  not  so  vital. 
Past  increases  in  prices  of  ores  have 
been  small  compared  with  increases  in 
wages  and  other  production  costs.  As 
yet  no  official  announcement  has  been 
made  as  to  what  extent  the  Steel  Cor- 
poration's latest  wage  increase  will  af- 
fect the  employees  at  its  various  min- 
ing properties. 

On  the  whole  the  Gogebic  Range 
mines  are  operating  at  nearly  the  usual 
winter  rate,  in  spite  of  the  fact  that 
they  were  left  with  large  stockpiles  on 
ha  id  last  fall. 

The  Tilden  mine  at  Bessemer  is  con- 
tiTiuing  development  of  its  11th  level 
orebody  with  gratifying  results.  The 
ore  has  been  followed  up  260  ft.  above 
the  level;  it  appears  to  be  40  or  50  ft. 
Wide,  and  its  length  has  not  yet  been 
determined.  A  new  level  is  being  cut 
out  in  No.  10  shaft  about  140  ft.  above 
the  11th  level.  It  is  expected  this  shaft 
w  11  soon  be  improved  by  equiping  it 
With  the  first-motion  hoist  and  steel 
headframe  from  "A"  shaft  of  the 
Au'-ora  mine,  which  was  abandoned  last 
sun.mer.  This  would  permit  a  consid- 
erable increase  in  production  at  No.  10. 


Menominee  Range 

Crystal  Falls — Operations  are  to  be 
resumed  at  the  Bristol  mine  before 
Mar.  1.  Some  repairs  are  now  being 
made.  A  new  electric  pump  has  been 
installed  underground.  There  is  con- 
siderable ore  in  stock,  as  little  was 
moved  in  1919.  This  is  the  third  Crys- 
tal Falls  mine  to  be  re-opened  recently. 

Amasa — The  Amasa  Poi-ter  mine  was 
taken  over  a  few  weeks  ago  by  the 
M.  A.  Hanna  Co.  from  the  Nevada 
Land  Co.  and  has  now  passed  to  the 
Verona  Mining  Co.,  a  subsidiary  of 
Pickands,  Mather  &  Co.,  and  will  be 
operated  this  year.  New  hoisting  and 
pumping  machinery  is  to  be  installed. 
The  machinery  will  be  operated  by 
electricity  if  the  Twin  Falls  Power  Co. 
will  extend  its  lines  to  the  pi'operty. 
No  mining  can  be  done  until  spring,  as 
all  stockpile   room   is  filled. 

Stambaugh — Diamond  drilling  for 
new  orebodies  at  the  Berkshire  mine  is 
to  start  soon. 

MISSOURI-OKLAHOMA-KANSAS 
Joplin-Miami  District 

Webb  City-Carterville — Revival  in 
operations  in  this  camp  has  been 
recorded  recently.  T.  F.  Coyne,  of 
Webb  City,  bought  the  lease  recently 
developed  south  of  Carterville  by  the 
Webb  City-Carterville  Community 
Drilling  Co.  for  $16,000  and  5  per  cent 
royalty.  He  is  continuing  with  pros- 
pect drilling  and  has  started  a  shaft 
and  will  erect  a  small  mill,  probably 
of  about  150  tons'  capacity,  inside  the 
next  60  days. 

The  Miller  Mining  Co.  has  taken  a 
lease  on  the  Concord  mine  and  mill, 
situated  in  the  southern  outskirts  of 
Carterville,  and  has  started  operations 
after  securing  leases  on  various  town 
lots  to  the  boundaries  of  which  the  ore 
had  been  cut  when  operations  at  the 
mine  were  stopped  about  a  year  ago. 
L.  B.  Miller,  of  Carterville,  is  general 
manager. 

The  Ten  O'Clock  Mining  Co.  is  put- 
ting machines  in  the  ground  at  the  old 
Ten  O'clock  mine  at  Prosperity,  south 
of  Cartei-ville,  and  is  preparing  to  op- 
erate the  mill  steadily.  Only  light  op- 
erations for  lead  ore  have  gone  on  at 
this  mine  for  several  months.  S.  D. 
Eurit,  of  Carterville,   is   manager. 

The  Center  Creek  Mining  Co.  has 
leased  the  compressor  at  the  Orange 
mine,  and  is  starting  up  the  old  Jewel 
mine,  in  the  northwestern  part  of  Car- 
terville. There  is  also  renewed  activ- 
ity in  shallow  mining  on  this  tract.  J. 
E.  Womack,  Webb  City,  is  manager. 

MONTANA 

Anaconda    To    Make    Zinc    Oxide    and 

A.rsenic  Trioxide — Elm  Orlu  Opens 

New  Vein   Below  2,000   Level 

Butte — The  Anaconda  Copper  Mining 
Co.  is  planning  to  manufacture  zinc 
oxide  at  its  electrolytic  zinc  plant  at 
the  Boston  &  Montana  works  at  Great 
Falls,  Mont.  It  will  be  possible  for  the 
company  to  produce  in  oxide  approxi- 
mately 2  per  cent  of  its  zinc  output, 
which,  with  the  electrolytic  works   op- 
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crating  at  capacity,  will  amount  to 
three  tons  daily.  The  zinc  plant  has  a 
capacity  daily  of  150  tons,  but  at  pres- 
ent is  operating  only  at  50  per  cent. 
The'  company  is  also  planning  to  pro- 
duce trioxide  of  arsenic  on  a  large 
scale.  Crude  production  of  arsenic 
from  the  Cottrell  fume  treaters  will  be- 
gin within  a  month.  Before  the  con- 
struction of  the  Cottrell  treaters  the 
greater  portion  of  the  arsenic  was 
wasted.  The  company's  chemists  have 
been  experimenting  with  a  view  of 
making  an  insoluble  arsenical  glass. 

The  drift  on  the  3,400  level  of^tlie 
Edith  May  fissure  at  the  Granite 
Mountain  property  of  the  North  Butte 
Mining  Co.  is  within  about  60  ft.  of  a 
.  point  under  the  3,200  level  where  one 
of  the  best  orebodies  the  North  Butte 
has  opened  in  years  is  situated,  show- 
ing a  width  of  24  ft.  of  6  per  cent 
copper  rock.  The  hoisting  plant  at  the 
Speculator  shaft  of  the  North  Butte 
has  been  overhauled  preparatory  to  be- 
ginning of  hoisting  operations  there. 
This  will  materially  increase  the  ton- 
nage output  of  the  company,  which  now 
is  lifting  approximately  2,000  tons 
daily. 

Sinking  of  the  No.  2  shaft  of  the 
Butte  &  Superior  Mining  Co.  is  under 
way,  with  the  2,300  level  as  the  objec- 
tive. The  ore  showing  on  the  lower 
levels  has  been  greatly  improved  with- 
in the  last  eight  months,  and  the  com- 
pany has  more  than  made  up  the 
amount  of  ore  it  lost  to  the  Elm  Orlu 
in  the  recent  suit,  which  was  esti- 
mated at  about  25  per  cent  of  its  re- 
serves. The  company  has  increased  its 
reserves,  it  is  said,  more  than  35  per 
cent. 

Opening  of  a  "northwester"  vein  on 
the  2,200  level  of  the  Elm  Orlu  with 
its  apex  below  the  2,000  level,  where 
there  is  no  sign  of  the  fissure,  is  a 
noteworthy  recent  development  in  the 
Butte  district,  as  it  indicates  the  pos- 
sibilities of  development  at  depth  in  the 
northwest  vein  series.  This  new  vein  is 
of  high-grade   copper. 

NEVADA 

Con.    Virginia's    New    Officers — W.    J. 

Loring    Has    Option   on    Ingalls 

Mine — Other  Operations 

Rawhide — Activity  is  increasing 
somewhat  at  Rawhide,  several  lessees 
being  at  work  on  the  Grutt  property, 
as  well  as  on  that  of  the  Nevada  New 
Mines  Co.  One  or  two  carloads  of  ore 
are  being  shipped  each  month,  values 
running  from   $30  to  $60  per  ton. 

Virginia  City — The  following  officers 
of  the  Consolidated  Virginia  Mining 
Co.  were  recently  elected:  President, 
Whitman  Symmes;  vice-president,  Fred- 
eric Vincent;  A.  P.  Swain,  secretary; 
Zeb  Kendall,  J.  J.  McDado  and  J.  H. 
Goldman,  directors.  There  are  about 
300  men  employed  in  and  about  the 
mines  of  Virginia  City  at  this  time. 

Lafayette — The  shaft  at  the  Lafay- 
ette mine  is  now  down  200  ft.,  and 
crosscutting  has  started.  On  the  100 
level  the  vein  is  17  ft.  wide,  five  feet 
of  which  is  said  to  carry  good  values. 


J.  L.  Giroux,  formerly  associated 
with  Senator  Clark,  will  soon  start 
work  on  the  Rickey  Boulder  group, 
which    he   recently   bought. 

Golconda — L.  Kramer  is  developing 
his  mine  at  Iron  Point,  near  Golconda, 
and  shipped  a  carload  of  high-grade 
silver  ore  recently. 

Tule  Canyon — W.  J.  Loring  and  as- 
sociates have  taken  an  option  on  the 
Ingalls  mine  in  Tule  Canyon,  south  of 
Goldfield.  This  property  has  been  pro- 
ducing in  a  small  way  for  several  years, 
but  if  development  warrants  the  tak- 
ing up  of  the  option  it  is  probable  that 
it  will  be  worked  on  a  large  scale. 

Rye  Patch— The  old  Rye  Patch  mine, 
which  produced  much  rich  ore  fi'om 
shallow  workings  50  years  ago,  is  being 
again  operated  under  the  direction  of 
H.  E.  Clement,  who  is  said  to  have 
recently  opened  up  some  fair-grade  ore. 

Pioche — Ore  shipments  from  the 
Pioche  district  for  the  week  ended  Jan. 
9  were  as  follows:  Prince  Consolidated, 
1,100  tons;  Virginia-Louise,  650;  Bris- 
tol Mines,  150;  Black  Metals,  350;  and 
the  Pioche  Assay  Oflice,  100;  total, 
2,.350. 

The  Blac_k  Metals  mine  is  again  oper- 
ating normally  and  is  shipping  a  large 
tonnage  of  silver  fluxing  ore  to  the 
smelter  at  Salt  Lake.  G.  F.  Schrieber, 
mining  engineer,  reports  that  develop- 
ment on  the  325  level  is  advancing 
steadily  and  that  the  good  ore  recently 
found  by  this  work  is  persisting.  In- 
creased storage  facilities  underground 
have  been  completed  and  will  obviate 
any  serious  delay  in  the  future  such  as 
was  caused  by  the  recent  car  shortage. 

At  the  Virginia-Louise  property  de- 
velopment work  is  being  done  on  the 
1st,  2nd  and  5th  levels.  The  drift  or 
cross-cut  on  the  1st  level,  which  re- 
cently struck  the  Great  Western  fault, 
was  stopped  and  a  new  drift  started 
on  the  ore  along  the  fault  to  determine 
its  direction.  The  average  tonnage  is 
being  shipped,  coming  principally  from 
the  Davidson  bed,  a  smaller  amount 
coming  from  the  20-ft.  or  carbonate 
bed.  Work  has  begun  on  new  ore  bins 
to  provide  additional  storage.  The 
regular  annual  stockholders  meeting 
will  be  in  February. 

Earle  Brodie,  who  holds  a  lease  on 
the  Meridian  mine  from  the  Amalga- 
mated Pioche  Mines  &  Smelters  Cor|,., 
recently  struck  high-grade  silver-leai' 
ore  in  the  600-level  drift  at  the  Meri 
dian  shaft  which  is  close  to  the  Meadow 
Valley  summit.  A  raise  will  be  run 
from  the  drift  to  the  surface  to  permit 
more  economical   handling. 

Byron  and  Carter  Hanies  are  actively 
engaged  in  developing  the  Currency 
mine. 

Arthur  Murphy,  lessee  of  the  Ida- 
May  mine,  has  installed  new  hoisting 
equipment  and  resumption  of  shipments 
is  anticipated.  The  development  of  the 
mine  at  depth  is  planned. 

The  Lake  Valley  Mining  Co.  is  mak- 
ing shipments  of  high-grade  silver  ore 
from  its  property  near  Geyser,  fifty- 
miles  north  of  Pioche. 


CANADA 

British  Columbia 

Trail — Additions  are  being  made  and 
some  remodeling  is  under  way  at  the 
Trail  smelter  of  the  Consolidated 
Mining  &  Smelting  Co.  A  supplemen- 
tary drafting  office  is  being  provided 
for  the  use  of  a  staff  of  about  twelve 
draftsmen  who  will  be  engaged  in  con- 
nection with  the  new  concentrating 
plant  which,  it  is  expected,  will  be 
erected  at  Rossland.  As  far  as  can 
be  learned,  the  site  of  this  mill  has  not 
been  definitely  decided  as  yet,  there 
still  being  a  possibility  that  it  will  be 
placed  at  Trail,  owing  to  the  difficulty 
of  obtaining  a  satisfactory  water 
supply  at  Rossland. 

Kamloops — Application  for  the  ex- 
tension of  the  charter  of  the  Kettle 
Valley  Ry.  to  permit  of  the  construc- 
tion of  a  branch  line  into  the  Aspen 
Grove  mining  properties,  which  are  now 
under  development,  is  being  made  at 
Ottawa.  The  same  railway  company 
is  applying  for  authority  to  build  a 
branch  to  tap  the  Coalmont  coal  mines. 
The  latter  have  been  operated  on  a 
small  scale  recently.  The  output  is  be- 
ing transported  by  motor  truck  to  rail- 
head. With  railway  connection  no  doubt 
the  production  will  be  increased. 

MEXICO 
Northern  Sonora 

Nacozari — New  work  will  be  under- 
taken by  the  Canario  Copper  Co.  as  a 
result  of  a  recent  visit  of  stockholders 
accompanied  by  James  P.  Hai-v'ey, 
president  and  managing  director,  and 
George  F.  Shurtleff,  of  New  York,  con- 
eulting  engineer.  A  tunnel,  4,000  ft. 
long,  which  will  gain  about  700  ft. 
In  depth,  will  be  run  from  the  Nacozari 
side  of  the  hill  to  tap  the  workings  on 
the  Lilly  Segundo  property,  in  which 
«  large  disseminated  orebody  has  been 
opened.  The  tunnel  will  make  the  Na- 
cozari railroad  easily  available.  It 
is  also  planned  to  put  down  a  new 
double  compartment  shaft  between  600 
and  700  ft.  south  of  the  present  one, 
which  will  play  an  important  part  in 
development  work  but  probably  will  be 
turned  later  into  an  airshaft  for  under- 
ground ventilation.  The  ore  being  de- 
veloped in  the  Lilly  Segundo  is  less 
refractory  than  the  Pilares  ore,  being 
chalcocite  without  chalcopyrite. 

P.  G.  Beckett,  general  manager  of 
the  Phelps  Dodge  Corporation,  who 
visited  Nacozari  for  the  first  time  on 
Jan.  23,  addressed  a  mass  meeting  of 
employees,  urging  upon  them  a  policy 
of  "strict  economy  in  all  departments, 
and  curtailment,  if  not  elimination,  of 
non-essentials  until  the  copper  situ- 
ation has  improved."  Mr.  Beckett  re- 
vealed sidelights  on  the  market  situ- 
ation and  emphasized  the  necessity  for  ■ 
lowering  costs,  even  though  the  work- 
ing force  was  handicapped  by  reduced 
production.  H.  T.  Hamilton,  manager, 
also  spoke  briefly  along  the  same  line. 
Mr.  Beckett  made  a  complete  inspection 
of  the  properties  betoie  returning  to 
his  headquarters  at  Douglas,  Ariz. 


February  7,  1920 


Enginbebing    and    Mining    Journal 


421 


MEN  That  you  Should 

KNOW  ABOUT 


Charles  F.  Rand,  who  has  been  pres- 
ident of  the  United  Engineering  So- 
ciety since  1917,  has  retired  from  that 
office,  his  term  having  expired.  By 
constitutional  limitation  he  was  not 
eligible  for  re-election.  During  Mr. 
Rand's  period  of  service  the  following 
interesting  events  tooli  place:  The 
mortgage  debt  was  paid  off;  Engineer- 
ing Foundation  was  established;  the 
Library  Service  Bureau  was  made  ef- 
fective; an  endowment  of  $100,000  was 
secured  for  the  library;  the  libraries 
were  consolidated  under  the  library 
agreement;  the  American  Society  of 
Civil  Engineers  became  an  additional 
founder  society;  three  stories  were 
added  to  the  building;  Engineering 
Council  came  into  existence;  deprecia- 
tion and  reserve  funds  were  set  up  and 
now  amount  to  $110,199;  and  the  net 
assets  of  the  society  were  increased 
from  $1,600,000  to  $2,468,000,  a  gain 
of  $868,000.  As  an  appreciation  of  Mr. 
Rand's  services  the  board  of  directors 
of  the  American  Society  of  Mechanical 
Engineers  presented  him  with  engrossed 
resolutions. 

John  Gillie,  manager  of  mines  for  the 
Anaconda  Copper  Mining  Co.,  is  in  New 
York. 

H.  S.  Mulliken  is  on  a  professional 
trip  to  Arizona  and  California  and  will 
return  East  in  February. 

F.  K.  Brunton  has  recently  taken 
charge  of  the  La  Prieta  mill,  near 
Culiacan,  Sinoloa,  Mexico. 

Albert  C.  Savage,  of  the  Esperanza 
Mining  Co.,  El  Oro,  Mexico,  was  in  New 
York  City  on  Jan.  22,  1920. 

J.  Vipond  Davies  has  been  elected 
president  of  the  United  Engineering 
Society,  succeeding  Charles  F.  Rand. 

George  M.  Taylor,  of  Colorado 
Springs,  has  been  elected  president  of 
the  Colorado  Metal  Mining  Association. 

George  E.  Collins,  of  Denver,  has 
been  elected  governor  of  the  Colorado 
Chapter  of  the  American  Mining  Con- 
gress. 

Fayette  A.  Jones,  of  Albuquerque, 
N.  M.,  will  sail  early  in  February  for 
Central  and  South  America  on  profes- 
sional business. 

Harvey  B.  Small  sailed  for  Man- 
gangue,  Colombia,  South  America,  on 
Feb.  3  to  look  after  his  mining 
interests  there. 

James  Phillips,  of  New  York,  has  been 
in  Ajo,  Ariz.,  inspecting  the  New  Cor- 
nelia property  in  his  capacity  of  direc- 
tor of  the  company. 

M.  F.  Quinn,  of  Douglas,  Ariz.,  has 
gone  to  Nacozari,  Sonora,  Mexico,  on 
professional  work.  He  will  make  an 
extended    stay   there. 

H.  B.  Obert,  of  the  Minnesota  Mines 
Commission,  has  been  inspecting  prop- 
erty in  the  Hanover  district.  Grant 
County,  New  Mexico. 


B.  B.  Thayer,  vice-president  of  the 
Anaconda  Copper  Mining  Co.,  sailed  for 
South  America  on  Jan.  31,  to  inspect 
the  company's  properties. 

R.  W.  Mumford  has  accepted  the 
position  of  chemical  engineer  in  charge 
of  development  at  the  American  Trona 
Corporation  plant  at  Searles  Lake,  Cal. 

H.  S.  Emiaw  has  been  appointed  gen- 
eral manager  of  the  American  Trona 
Corporation  in  California,  and  Fred- 
erick Vieweg,  assistant  general  man- 
ager. 

H.  W.  Morse  has  resigned  as  tech- 
nical manager  of  the  American  Trona 
Corporation,  and  has  accepted  the  posi- 
tion of  consulting  physical  chemist  to 
the  company. 

George  Otis  Smith,  Director  of  U.  S. 
Geological  Survey,  addressed  the  En- 
gineers' Club  of  Philadelphia  on  Jan. 
20.  His  subject  was  "Engineering  as 
Prosperity  Insurance." 
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CH.^RLES    F.    RAND 

Edward  Hoops,  secretary,  and  Basil 
Prescott,  manager,  of  the  Last  Chance 
mine  at  Lordsburg,  N.  M.,  are  in  the 
East  on  matters  in  connection  with  the 
larger    development    of    that    property. 

H.  V.  Winchell,  president  of  the  Amer- 
ican Institute  of  Mining  &  Metallurg- 
ical Engineers,  was  the  honored  guest 
at  a  banquet  in  Kingman,  Ariz.,  given 
by  the  mining  engineers  of  Mohave 
County. 

Charles  Kerr,  of  the  milling  depart- 
ment of  the  Miami  Copper  Co.,  left 
Miami,  Ariz.,  on  Jan.  10,  for  Santa 
Barbara,  Chihuahua.  He  will  be  con- 
nected with  the  American  Smelting  & 
Refining  Co. 

Dexter  S.  Kimball,  dean  of  the  col- 
lege of  engineering,  Cornell  University, 
spent  a  few  days  in  Butte,  Mont.,  re- 
cently and  addressed  a  joint  meeting  of 
Montana  Society  of  Engineers  and  the 
American  Society  of  Mechanical  En- 
gineers. From  1896  to  1898  Professor 
Kimball  was  connected  with  the  Ana- 
conda Copper  Mining  Co.,  and  on  this 
occasion  revisited  some  of  its  leading 
properties. 


G.  M.  Butler,  president  of  the  South- 
western District  of  the  American  Asso- 
ciation of  Engineers,  addressed  a  meet- 
ing of  engineers  at  Bisbee,  Ariz.,  on 
Jan.  22,  follovring  which  the  Bisbee 
Chapter  of  the  association  was 
organized. 

G.  M.  Butler,  dean  of  engineering  at 
University  of  Arizona,  Tucson,  was 
elected  president  of  the  Southwestern 
district  of  the  American  Association  of 
Engineers  on  Jan.  10,  1920.  Dean  But- 
ler addressed  the  section  on  the  points 
to  be  considered  before  drafting  an 
engineer-license  bill. 

George  Gmahling,  a  we^l-kno^^Tl  smel- 
ter construction  foreman,  with  a  half 
dozen  picked  workmen  from  Douglas 
and  a  number  from  other  Arizona 
camps,  sailed  fi-om  New  York  for  Peru 
(jn  Jan.  31.  The  party  will  work  under 
A.  G.  McGregor  on  the  erection  of  re- 
duction works  by  the  Hagan  Copper 
Syndicate,  of  New  York. 

Glenville  A.  Collins  has  resumed  con- 
sulting engineering  practice,  with  head- 
quarters at  1316  L.  C.  Smith  Building, 
Seattle,  Wash.,  and  with  branch  offices 
at  Portland,  Ore.,  Tokio,  and  Shanghai. 
Attention  will  be  given  to  the  general 
practice  of  mining  and  civil  and 
mechanical  engineering,  as  well  as 
material-handling  problems.  Mr.  Col- 
lins has  been  Northwestern  manager 
for  several  years  for  the  Wellman-Sea- 
ver-Morgan   Co. 

Oliver  C.  Ralston,  formerly  chemist 
with  the  U.  S.  Bureau  of  Mines  Exper- 
iment Station  at  Salt  Lake  City,  has 
re-entered  the  employ  of  the  Bureau  as 
superintendent  of  the  station  at  Seattle, 
Wash.  Mr.  Ralston  has  been  with  an 
electrochemical  company  at  Niagara 
Falls,  N.  Y.,  developing  an  ore-treating 
process.  The  Seattle  station  special- 
izes in  electro-metallurgical  problems, 
and  he  therefore  will  be  able  to  con- 
tinue work  in  his  own   specialty. 


Obituary 


John  S.  Strode,  a  miner,  for  fifty 
years  a  resident  of  Shasta  County,  Cal., 
died  Jan.  15,  of  pneumonia  at  the  age 
of  seventy-two  years.  In  partnership 
with  his  brother,  George  C.  Strode,  he 
owned  the  Strode  Mine,  near  Carrville, 
for  twenty  years. 

D.  C.  Bard,  a  well-known  mining  ex- 
pert and  a  graduate  of  Harvard  Uni- 
versity, died  recently  in  Butte  from 
influenza  followed  by  pneumonia.  Mr. 
Bard  was  forty-one  years  old.  He  was 
at  one  time  connected  with  the  faculty 
of  the  Montana  School  of  Mines,  and 
afterward  moved  to  Seattle,  where  he 
opened  an  office.  He  had  been  in  Butte 
to  do  some  work  i  i  connection  with  the 
litigation  between  the  Elm  Orlu  and 
Butte  &  Superior  companies.  In  the 
suit  between  these  companies  last  sum- 
mer he  was  one  of  the  leading  expert 
witnesses  for  the  former.  Mr.  Bard  is 
survived  by  his  widow. 
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Malcolm  M.  Thompson,  geologist  for 
the  Carter  Oil  Co.  and  the  Standard 
Oil  Co.  of  New  Jersey,  died  recently  of 
pneumonia.  He  was  born  in  New  York 
City,  and  was  graduated  from  the 
Columbia  University  School  of  Mines 
with  the  class  of  1909.  Mr.  Thompson 
had  traveled  extensively  in  Central 
America  and  South  America,  and  be- 
came a  specialist  in  the  examination  of 
oil-producing  properties.  Before  asso- 
ciating himself  with  the  oil  industry 
eight  years  ago,  Mr.  Thompson  visited 
Chile  for  the  Guggenheim  Exploration 
Co.  in  connection  with  prospecting 
work  that  led  to  the  formation  of  the 
Chile  Copper  Co. 

John  H.  McChrystal  died  at  the  age 
of  fifty-seven,  of  pneumonia,  on  the 
evening  of  Jan.  27,  at  Eureka,  Utah, 
where  for  a  number  of  years  he  had 
been  manager  of  the  Gemini  Eureka 
Mines,  Ridge  &  Valley,  and  Godiva 
mines.  Mr.  McChrystal,  who  was  born 
at  Franklin,  Mich.,  went  to  Utah  as  a 
boy  with  his  family  in  1875,  completing 
his  education  in  that  state,  and  enter- 
ing the  profession  of  mining  in  which 
he  early  became  successful.  Mr.  Mc- 
Chrystal was  a  member  of  the  Ameri- 
can "institute  of  Mining  &  Metallurgical 
Engineers,  the  Salt  Lake  Commercial 
Club,  and  of  other  clubs  and  organiza- 
tions. His  immediate  family  surviving 
him  are  his  widow,  a  son,  Capt.  Arthur 
J.  McChrystal,  in  the  United  States 
service,  and  two  daughters. 

E.    Fred    Wood,    formerly   vice-pres- 
ident  of   the   International   Nickel   Co., 
died    suddenly    at    New   York    City    on 
Jan.   5,   in  his   sixty-second  year.     Mr. 
Wood  was  born  in  Milwaukee  and  was 
educated  in  the  public   schools  of  that 
city,   later   entering   the   University   of 
Michigan.     After    leaving    college    Mr. 
Wood    devoted    himself    assiduously    to 
the   study   of   metallurgy,   and   in   con- 
nection with  his  studies  made  extensive 
trips  through  the  various  mining  camps 
of  the  West.     He  later  entered  the  em- 
ploy   of    the    Carnegie    Steel    Co.,    and 
rapidly  rose  to  the  position  of  assistant 
general    superintendent    of    the    Home- 
stead plant,  which  position  he  filled  for 
a  number  of  years.     During  the  period 
of   the   big    strike    at   the   plant,   when 
Mr.  Frick  was  shot,  Mr.  Wood  was  in 
entire    charge    of    the    plant.     He    was 
regarded  by  Mi'.  Carnegie  and  his  as- 
sociates as  one  of  the  valuable  men  of 
the  organization  and  was  one  of  the  so- 
called   '"Carnegie    Veteran    Associates." 
When  the  International  Nickel  Co.,  was 
organized,   Mr.   Wood   became   its   first 
vice-president    and    a    member    of    the 
board  of  directors  and  of  its  executive 
committee.     He  was  an  important  fac- 
tor in  developing  the  mining,  smelting, 
and  refining  business   of  the  company. 
When   the    United    States    entered    the 
Great  War,  Mr.  Wood  resigned  his  offi- 
cial  connection  with   the    International 
Nickel  Co.  to  devote  himself  to  public 
work,    and  became  a  member  of  the  com- 
mittee on  production  of  the  War  Indus- 
tries Board.    Mr.  Wood  served  continu- 
ously   on   this    board    during   the    war, 
without  compensation. 


INDUSTRIAL  NEWS 


NETW    PATENTS 


H.  K.  Porter  Co.  announces  the  death 
of  its  treasurer,  Willis  E.  Martin,  on 
Jan.  12  after  a  prolonged  illness. 

Fairbanks  Co.,  Pittsburgh,  Pa.,  will 
be  represented  in  southern  Ohio  by  A. 
S.  Winter,  who  has  joined  its  sales 
force.  Mr.  Winter  was  formerly  ad- 
vertising and  sales  manager  for  the 
William  Powell  Company. 

Reading  Engineering  Co.,  Inc.,  l.'J4 
Nassau  St.,  New  York  City,  announces 
that  it  now  has  associated  with  it  as 
vice-president  Huntington  Choate  At- 
water,  recently  resident  engineer  for 
the  contractor  at  the  Kensico  dam. 

Sullivan  Machinery  Co.  announces 
that  its  former  manager  at  New  York, 
A.  E.  Blackwood,  has  been  elected  vice- 
president  in  charge  of  finance  and  ac- 
counting, and  that  H.  T.  Walsh,  vice- 
president,  will  be  in  charge  of  sales. 
F.  K.  Copeland,  president,  will  manage 
foreign  sales. 

Ohio  Brass  Co.  announces  that  W.  J. 
Stanton  has  accepted  a  position  with 
the  company.  Mr.  Stanton  has  been 
identified  with  the  electric  industry  for 
the  last  twenty  years,  having  been  with 
the  General  Electric  Co.  for  a  period 
of  eighteen  years  in  the  testing,  engi- 
neering and  sales  departments. 

United  Smelting  &  Aluminum  Co., 
Inc.,  of  New  Haven,  Conn.,  announces 
the  election  of  Frederick  A.  Merliss  as 
vice-president  and  his  appointment  as 
manager  of  sales.  Mr.  Merliss  has 
been  connected  with  the  company  for 
the  last  three  years  as  assistant  sec- 
retary, and  his  new  appointment  fills 
the  place  left  vacant  through  the  res- 
ignation of  L.  M.  Brile,  former  vice- 
president  and  sales  manager. 

New  Jersey  Zinc  Co.  will  build  ad- 
ditional zinc-oxide  and  lithopone  plants 
to  meet  the  rapidly  growing  demand 
for  these  products,  these  plants  to  be 
situated  at  strategic  geographical 
points  so  as  best  to  serve  the  company's 
customers  in  various  parts  of  the  coun- 
try. Construction  will  begin  immediately 
on  zinc  oxide  and  lithopone  plants  in 
Colorado  and  Pennsylvania.  The  ore 
supply  for  this  increased  production  has 
already  been  provided. 

Westinghouse  Electric  &  Manufac- 
turing Co.  has  announced  the  following 
promotions  among  its  officials  at  East 
Pittsbui-gh:  Alexander  Taylor,  for 
many  years  manager  of  works,  has  been 
made  assistant  to  the  vice-president 
in  general  charge  in  all  plants  of  pro- 
duction, stocks,  and  general  stores; 
R.  L.  Wilson  has  been  promoted  from 
general  superintendent  to  works  man- 
ager of  the  East  Pittsburgh  works; 
E.  R.  Norris  has  been  appointed  direc- 
tor of  works  equipment,  in  charge  of 
machinery,  tools,  and  methods  in  the 
various  plants;  C.  B.  Auel  is  made  man- 
ager, employees^  service  department. 


Flotation  Apparatus  and  Process. 
William  L.  Ziegler.  (1,324,139;  Dec. 
9,  1919.) 

Greensand — Cementing  Material  Ob- 
tained from  Greensand.  Harry  W. 
Charlton,  assignor  to  American  Potash 
Corpn.      (1,327,145;   Jan.   6,   1920.) 

Jig.  Guy  H.  Elmore.  (1,327,537; 
Jan.  6,  1920.) 

Jigs.  Discharge-Controlling  Means 
for  Jigs.  Ralph  Fodei-aro  and  George 
W.  Wilmot.  (1,324,588;  Dec.  9,  1919.) 
Manganese-Silver  Ores,  Treating. 
Leslie  W.  Austin.  (1,327,974;  Jan.  13, 
1920.) 

Mining-Car  Wheel.  Alfred  Bryant 
Day.     (1,326,649;   Dec.  30,   1919.) 

Oil  and  Gas — Apparatus  for  Separat- 
ing Oil  and  Gas  Direct  from  Wells. 
Albert  M.  Ballard,  assignor  to  Sun 
Co.     (1,327,691;  Jan.  13,  1920.) 

Oxidation  of  Molten  Metal,  Method  of 
Preventing.  Frederick  F.  Mcintosh. 
(1,324,458;  Dec.  9,  1919.) 

Potash — Process  of  Obtaining  Com- 
bined Potassium  from  Gi-eensand. 
Thomas  C.  Meadows,  Mathias  Hauber, 
Jr.  and  Harry  W.  Charlton.  (1,327,164; 
Jan.  6,  1920.) 

Potassium — Process  of  Extracting, 
from  Potash-Bearing  Silicate  Minerals. 
Samuel  R.  Scholes  and  Ralph  F.  Bren- 
ner.    (1,327,781;  Jan.  13,  1920.) 

Pump  for  Mines.  Herman  August 
Herpst.     (1,327,868;  Jan.  13,  1920.) 

Riffles — Gold-Saving  Device.  William 
D.  Bludworth.  (1,327,854;  Jan.  13, 
1920.) 

Rolling  Mill— Apparatus  for  Manipu- 
lation of  Metal  Ingots  and  the  Like. 
Evan  Walter  Davies.  (1,327,315;  Jan. 
6,  1920.) 

Separator  —  Metal-Separator.  Am- 
brose D.  Fish.  (1,327,667;  Jan.  13, 
1920.) 

Steel  Ingots,  Process  for  Casting. 
Rav  G.  Coates.  (1,327,987;  Jan.  13, 
1920.) 

Sulphides — Process  of  Oxidation  of 
Sulphides.  George  N.  Libby.  (1,323,- 
879;  Dec.  2,  1919.) 

Sulphur — Apparatus  for  Sulphur- 
Mining.  Robert  E.  Carmichael.  (1,- 
324,301;  Dec.  9,  1919.) 

Tungsten  Powder,  Sloans  for  Com- 
pressing. Carl  A.  Pfanstiehl.  (1,326,- 
614;   Dec.  30,   1919.) 

Wells — Combination  Well-Packer  and 
Setting-Tool.  Jamie  .-^bererombie  and 
Nesbit  M.  Duncan.  (1,327,077;  Jan.  6. 
1920.) 

Well-Drilling,  Combination  Rig  for. 
Jesse  A.  Morrison.  (1,327,403;  Jan. 
6,  1920.) 

Well  Boring— RotaiT  Boring-Drill. 
Howard  R.  Hughes  (1,327,913;  Jan. 
13,  1920.) 
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The  Market  Report 

Daily  and  Weekly  Metal  and  Mineral  Prices, 

Metal    Market    Conditions,    Average 

Monthly  Prices,  Stock  Quotations 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

Feb. 

Sterling 
Eschunge 

Silver 

Jan. 

New  York, 
Cents 

London, 
Pence 

New  York, 
Cents 

134J 
1331 

132J 

London, 
Pence 

29 
30 
31 

353 

3491 

349| 

135i 

134i 

133 

85 

m 

83 

2 

4 

349 

337 
32Si 

841 

86 

881 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.   London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  925  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zinc 

Feb. 

Electrolytic 

99  Per  Cent 

straits 

N.  Y. 

St.  L. 

St.  L. 

29 

30 

31 

2 

3 

4 

18.65(0)18  85 
1S.65@18.85 
18.65@18.85 
1S.65@18.8S 
18.65^'18,85 
18.65^18.85 

60^ 

59|@S9f 

S8f@S9 
58r 
S7|@S7J 

60i 

60^ 

60i 

59f@60 
58^@59 
58i 

8.50@S.60 
8.S0@8.60 
8.50@8.65 
8.50@8  70 
S.50@S.70 
8.50@8.75 

8.25@8.35 

8.30@8.35 

8.35 

81 

O  3 

8f@8.43 

8  90@9.00 
8.8S@8.95 
S.80@8.90 
8.75@8.8S 
8.70@8.80 
S.60@8.S0 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing 
values  of  the  metals  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash, 
except  where  St.  Louis  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  terms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0  05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0  125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100 
lb.  above  St.  Louis.    Tin  is  quoted  on  the  basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

T 

in 

Lead 

Zinc 

Jan. 
Feb 

Standard 

Electro- 
lytic 

Spot 

120 

1181 

1191 
119 

119 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

29 

30 

31 

2 

3 

4 

12U 
119| 

u'n 

1201 
1201 

123 
1221 

mh 

124 

125 

384 
3831 

384' 
386} 
388i 

384 
3831 

384J 
3861 
388| 

471 
471 

471 
47| 
48 

47i 
47f 

48' 
481 

481 

59} 

591 

60 

60§ 

61i 
61 

6ii 

62 

621 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.    All  prices  are  in  pounds 
.sterhng  per  ton  of  2,240  lb. 


METAL  MARKETS 

New  York,  Feb.  4,  1920. 
Monthly  Average  Prices  for 
January 
Copper: 

New  York   Electrolytic 18.918 

London    Standard 118.095 

London   Electrolytic 123.238 

Lead: 

New   York 8.561 

St.    Louis 8.300 

London 47.095 

Silver: 

New    York 132.827 

London    79.846 

Zinc: 

New  York 9.483 

St.    Louis 9.133 

London    58.643 

Tin: 

New    York 61.596 

London    376.512 


In  the  metal  market  this  week  lead 
has  been  strong,  copper  quiet  and  firm, 
and  zinc  very  weak. 

Atlantic  freight  rates  tend  easier; 
Transpacific  rates  remain  unchanged  at 
?12  from  Hongkong  and  Kobe  to  San 
Francisco. 

Copper 

The  copper  market  is  quiet.  The  large 
consumers,  through  the  heavy  buying 
in  December  and  January  (nearly  half 
a  million  pounds  in  December  and  over 
200,000  in  January),  have  their  require- 
ments comfortably  filled.  The  large 
producers  are  not  pushing  into  the 
lesser  market,  which  leaves  the  small 
producers  and  speculators  in  the  center 
of  the  stage.  Speculative  buyers 
caught  with  Febi-uary  delivery  and  sell- 
ing in  considerable  lots  at  183,  181,  and 
even  ISic;  and  the  price  of  the  large 
producers  for  spot  and  nearby  is  around 


19c.,  and  higher  for  forward  delivery. 
There  is  little  export  business. 

Copper  Sheets — No  change  in  nom- 
inal price  of  29ic.  per  lb.  set  early  in 
January.     Wire  22lc.  per  ib. 

Tin 

Tin  sold  on  a  steadily  declining  mar- 
ket during  the  week.  There  has  been 
little  incentive  to  importation  of  the 
metal,  because  much  of  the  tin  sold  was 
disposed  of  at  prices  ranging  from  1 
to  lie.  below  the  cost  of  delivering  the 
metal  from  London  or  Singapore. 
Transactions  have  been  light,  and  chief- 
ly by  speculators  who  acted  under  sell- 
ing pressure. 

During  the  week  Straits  tin  was 
quoted  at  60?,c.  on  Jan.  29;  60.k.  on 
Jan.  30  and  31;  59a@60c.  on  Feb.  2; 
58i@59c.  on  Feb.  3,  and  58ic.  on  Feb.  4. 

On  Feb.  2,  150  tons  arrived  from 
Australia;  and  on  Feb.  3,  225  tons 
arrived  from  London. 

Lead 

The  principal  producers  who  came 
into  the  general  market  at  their  official 
price  of  8^c.  New  York  and  largely 
dominated  it,  continued  to  do  so  for  the 
early  part  of  the  last  week;  but  in  the 
latter  part  of  the  week  outside  selling 
became  prominent,  resulting  in  rising 
prices.  The  position  of  lead  is  very 
strong;  unlike  the  other  metals,  it  is 
not  greatly  unsettled  by  the  decline  of 
foreign  exchange,  due  to  the  fact  that 
domestic  lead  is  not  exported,  but  only 
bonded  lead.  There  is  not  much  lead 
available,  and  dealers  expect  a  rise.  We 
hear  that  some  lead  which  had  been 
exported  to  South  America  is  being 
reimported  and  sold  in  New  York. 

Zinc 

The  zinc  market  is  very  weak.  Re- 
finers have  waited  for  an  increased 
demand  from  the  European  market. 
This  has  now  aiTived,  but  is  more  than 
offset  by  the  decline  in  foreign  ex- 
change. On  this  subject  dealers  are 
still  bearish.  Nevertheless  a  good  deal 
of  American  zinc  was  sold  on  the  Lon- 
don market.  Zinc  at  East  St.  Louis 
declined  during  the  week  steadily  from 
our  last  quotations,  touching  8.60@ 
8.80c.  today.  The  domestic  market  is 
quiet,  consumers  refraining  from  pur- 
chasing so  long  as  the  weak  export 
market  indicates  falling  prices.  High- 
grade  zinc  is  reported  bringing  a 
premium  of  I  to  ic.  per  lb.,  and  a  satis- 
factory business  is  being  done. 

Zinc  Sheets— $12.50  per  100  lb.,  less 
8  per  cent  on  carload  lots.  Slightly 
higher  prices  for  export.     Unchanged. 

Gold — Transvaal  gold  quoted  in  Lon- 
don yesterday  at  120s.  lOd.,  a  higher 
premium  than  before;  today  it  advanced 
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further  to  125s.  9d.  The  par  value  Is 
77s.  lOid.,  making  the  latest  premium 
over  60  per  cent. 

Foreign  exchange  continued  to  fall 
alarmingly.  The  pound  sterling  was 
quoted  yesterday  at  $3.33,  against  a 
normal  value  of  $4.86,  and  is  still  lovifer 
today.  Francs  fell  to  14.48  to  the  dol- 
lar, against  a  parity  of  5.18i.  Italian 
lire  fell  to  17.42  to  the  dollar,  a  dis- 
count of  over  200  per  cent.  Marks 
were  down  to  1.12c.,  Austrian  kronen 
to  .32c.  Canadian  exchange  was  at  a 
discount  of  13  per  cent. 

Silver — The  silver  market  has  ad- 
vanced In  London,  counterbalancing  to 
a  large  extent  the  decline  in  sterling 
rates.  Exchange  on  London,  having 
declined  to  3.255,  has  affected  the  mar- 
ket to  the  point  of  demoralizaticfn. 
London  cables  that  the  Empire  of 
India  has  changed  from  a  sterling  and 
silver  basis  to  a  gold  basis.  The  main- 
feature  is  that  gold  In  the  future  wi\l 
be  the  standard  of  value  in  India;  and 
silver  will  remain  legal  tender,  with  the 
fixed  ratio  of  one  rupee  for  11.3  grains 
of  fine  gold. 

Mexican  dollars  at  New  York:  Jan. 
29,  103J;  Jan.  3U,  103J;  Jan.  31,  lOli; 
Feb.  2,  1031;  teb.  3,  102* ;  Feb.  4,  102i. 

Platinum  —  $155  @  $150  per  oz. 
Slightly  easier,  owing  to  Russian  sit- 
uation. 

Palladium— $130@$140  per  oz. 

Iridium — Quoted  nominally  at  $300. 

Other  Metals 

Aluminum — Producers  are  asking  33c. 
per  lb.,  but  some  small  sales  of  virgin 
metal  are  reported  under  that  figure. 

Antimony — Demand  continues  good, 
and  with  short  supplies  price  continues 
to  creep  up.  Spot  is  quoted  lli@llje. 
for  ordinary  grades.  This  price  shaded 
i@.lc.  on  futures. 

Bismuth — Unchanged  at  $2.50  for 
500-lb.  lots. 

Cadmium  —  Unchanged  at  $1.40  @ 
$1.50  per  lb.     Market  quiet. 

Nickel — Ingot,  43c.;  shot,  43c;  elec- 
trolytic, 45c.     Unchanged. 

Quicksilver — Collapse  in  foreign  ex- 
change made  prices  drop  on  Tuesday 
afternoon.  Price  now  $80  for  75-lb. 
flask.    San  Francisco  also  $80. 

Other  Ores  and  Minerals 
Chrome    Ore — Few    offers,    and    pre- 
vious quotation  of  75c.  per  unit  for  50 
per  cent  ore  still  reflects  the  market. 

Manganese  Ore  —  Domestic  manga- 
nese ore  containing  73  per  cent  MnOi, 
about  1.11  per  cent  Fe  ,  and  less  than 
0.005  per  cent  Cu,  is  quoted  at  $35@$36 
per  gross  ton  f.o.b.  Montana,  or  about 
$46@$47  f.o.b.  New  York.  Manganese 
ore  from  the  Caucasus,  containing  83  to 
85  per  cent  MnOi-,  is  quoted  at  $70@ 
$75  per  ton  f.o.b.  New  York.  A  small 
tonnage  is  available  at  New  York, 
Philadelphia,  or  Baltimore  at  about  $70 
a  ton.  On  account  of  high  freight 
rates  and  scarcity  of  cargo  space,  most 
Caucasian  manganese  ore  goes  to  Eng- 
land, where  there  is  a  good  demand. 
This  ore  will  run  not  over  0.02  per  cent 


Cu  and  not  over  1.5  per  cent  Fe.  Small 
quantities  have  arrived  from  Japan, 
running  85.14  per  cent  MnO:,  and  low 
in  iron,  but  too  high  in  copper  for  ordi- 
nary commercial  use,  some  of  the  mate- 
rial running  as  high  as  0.07  per  cent 
copper. 

Molybdenum  Ore — 65c.  per  lb.  MoS- 
nominal,  for  90  per  cent  concentrate. 
Market  extremely  quiet. 

Feldspar— $13.50  to  $18  per  ton,  ac- 
cording to  quality. 

Fluorspar — Lump  ore  containing  85 
per  cent  CaFz  and  not  over  5  per  cent 
810=  IS  quoted  unchanged  at  $16  f.o.b. 
mines  at  Tonuco,  N.  M.  Washed  gravel 
brings  $17.  Freight  to  Chicago,  $7.50; 
to  New  York,  $15. 

Graphite — Ceylon  grades  are  quoted 
unchanged:  Lump,  15@16c.;  chip,  11@ 
12c.;  dust,  8@9c.  Domestic  flake  about 
10c.  per  lb.  Crude  Mexican  ore  $34  per 
ton. 

Nitrate — Unchanged  at  $3.70  per  cwt. 
Supplies  scarce. 

Pyrites — Spanish  pyrites  is  quoted  at 
16c.  per  unit  for  furnace-size  ore, 
free  from  fines,  c.i.f.,  Atlantic  ports. 
Shipping  scarce. 

Sulphur — Prices  average  $18  per  ton 
for  domestic  and  $20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Practically 
no  change  in  past  two  or  three  months. 
Export   demand   fairly   good. 

Tungsten  Ore — Sales  of  Chinese  wol- 
framite for  week  picked  up  somewhat 
at  $5.50@$6.  High-grade  ore,  $7. 
Nothing  definite  regarding  tungsten 
tariff. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Jan.  31 — Zinc  blende,  per 
ton,  high,  $58.50;  basis  60  per  cent  zinc, 
premium,  $57;  Prime  Western,  $55; 
fines  and  slimes,  $52.50@$50;  calamine, 
basis  40  per  cent  zinc,  $38@$40.  Aver- 
age settling  prices:  Blende,  $56.59; 
calamine,  $38;  all  zinc  ores,  $56.48. 

Lead,  high,  $101.70;  basis  80  per  cent 
lead,  $100;  average  settling  price,  all 
grades  of  lead,  $97.83  per  ton. 

Shipments  the  week:  Blende,  12,724; 
calamine,  67;  lead,  1,473  tons.  Value, 
all  ores  the  week,  $866,720. 

Shipments  the  month:  Blende,  49,- 
965;  calamine,  317;  lead,  6,560  tons. 
Value,  all  ores  the  month,  $3,331,930. 

Several  buyers  were  offering  only 
$52.50  basis  Prime  Western  today,  but 
sales  at  that  price  could  not  be  con- 
firmed at  6  o'clock  tonight.  It  is  pos- 
sible ore  was  purchased  on  that  basis, 
the  seller  declining  to  acknowledge  the 
transaction,  for   personal   reasons. 

One  smelter  has  procured  a  number 
of  cattle  cars,  cleaned  and  boxed  them 
up,  and  is  using  them  to  and  from  the 
smelters,  on  a  leased  plan,  it  is  reported. 
Coal  cars  are  numerous,  but  not  plenti- 
ful; but  good  box  cars  are  seldom  seen. 
The  Eastern  smelters  dislike  to  use 
other  than  box  cars,  and  shipments  are 
short  to  Pennsylvania  points.  A  strike 
of  smelter  employes  at  Depew,  111., 
also  lessens  shipments. 

Platteville.  Wis..  Jan.  31— No  sales 
of  premium   or   Prime  Western  grades 


blende  were  made  this  week.  The  small 
tonnage  available  was  not  offered  for 
sale  in  the  open  market,  and  several 
buyers,  on  the  other  hand,  remained 
throughout  the  week  without  buying 
instructions.  Lead  ore,  basis  80  per 
cent  lead,  $100  per  ton.  Shipments  re- 
ported for  the  week  are  1,138  tons 
blende,  40  tons  lead  and  30  tons  sulphur 
ore.  For  the  year  to  date  the  totals 
are  blende,  7,544;  calamine,  360;  lead, 
705;  sulphur  ore,  30  tons.  During  the 
week  2,072  tons  blende  was  shipped  to 
separating  plants. 

Iron  Trade  Review 
Pittsburgh,  Feb.  2,  1920 

Finished-Steel  —  Prices  range  from 
$10  to  $60  per  ton  above  March  21 
level.   Plates,  3.25@3.75c;  bars,  3.50@4c. 

Steel — Prices  are  extremely  irregu- 
lar. For  instance,  one  producer  has 
sold  a  round  tonnage  of  sheet  bars 
at  $65  and  another  has  sold  at  $56, 
the  circumstances  being  less  dissimilar 
than  the  prices.  Small  billets  have 
brought  $60.  Slabs  could  hardly  be 
bought  under  $55  or  $60.  The  market 
shows  that  steel-producing  capacity 
has  not  outrun  finishing  capacity,  as 
thought  in  some  quarters,  by  reason  of 
the  new  construction  during  the  war. 

Pig  Iron — Prices  are  higher  again, 
and  the  only  definite  market  is  for 
second-half  delivery,  prompt  lots  being 
hardly  obtainable  at  any  price.  The 
market  for  extended  delivery  is  now 
clear  cut,  as  follows:  Bessemer.  $41; 
basic  and  foundry,  $40;  malleable, 
$41.25;  foi-ge,  $39.25,  f.o.b.  Valley  fur- 
naces, with  $1.40  freight  to  Pittsburgh, 
but  furnaces  that  have  been  selling  at 
these  prices  state  they  are  merely 
accumulating  some  backlog  business, 
and  thus  further  advances  may  occur 
at   any  moment. 

Coke — The  market  remains  quiet,  on 
account  of  practically  the  entire  pro- 
duction going  out  on  regular  contracts, 
or  on  general  understandings  that  ship- 
ments are  to  be  made  and  billed  at  the 
Government  prices.  Many  producers 
are  unwilling  to  adjust  invoice  prices 
on  shipments  made  against  contracts  to 
the  Government  limits,  although  the 
regulations  seem  clear  on  this  point. 
We  quote  furnace  coke  at  $6  and 
foundry  at  $7,  per  net  ton  at  ovens, 
Connellsville  region. 

Ferromanganese  —  Advances  have 
been  running  at  close  to  $10  a  week, 
the  latest  quotation  of  domestic  pro- 
ducers being  $160,  delivered,  for  76  to 
80  per  cent.  English  is  said  to  be  avail- 
able in  limited  tonnages  at  $150  c.i.f. 
Spiegeleisen  is  quoted  at  $57.50,  fur- 
nace, for  future,  with  no  regular  quota- 
tions for  spot. 

Ferrosi  licon — Electrolytic  f errosilicon 
remains  at  $80  for  50  per  cent  and  $140 
for  75  per  cent,  delivered  Pittsburgh, 
Valleys,  and  Cleveland.  Bessemer  fer- 
rosilicon  is  held  by  most  producers  at 
$59.50  for  10  per  cent,  $62.80  for  11  per 
cent,  and  $66.10  for  12  per  cent,  but 
some  producers  seem  to  be  out  of  the 
market. 
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Mining  Stocks 

Week  Ended  Jan.  31,  1920 


stock 


Bxch.  High 


Lon-      Last 


High       Low       Last 


Adventure 

Ahmeek 

Alaska.  B.  C 

Algomah 

Allouez 

Anaconda 

Ariz.  Com 

Big  Ledge 

Bingham  Mines. .  . 
Boston  &  Ely  ... 

Butte  tt  Bal 

Butte  &  Lond 

Calaveras    

Calumet  &  Ariz... . 
Calumet  &  Herla.. 
Calumet  &  Jerome 

Can.  Copper 

Centennial 

Cerro  de  Pasco .... 

Con.  Ariz 

Con.  Copper  M. .  . 

Chile.  Cop 

Chine 

Cliff 

Cop.  Range 

Crystal  (old) 

Crystal  Cop 

Daly-We.«t  .. 
Davis-Daly  . 
East  Butte. 

First  Xat'l 

Franklin 

Granby 

Greene-Can 

Hancock 

Helvetia 

Houghton 

Howe  Sound 

Inspiration 

Indiana 

Iron  Cap 

Isle  Royale 

Jerome  Verde  .... 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 


Magma  Chief  . 
Magma  Copper 
Majestic 
Mason  \'alley  . 

Mass  Con 

Ma>-flower 

Miami »  ■  ■  ■ 

Michigan 

Mohawk 

Mother  Lode(New) 

Kev.  Con  , ,. 

Xixon  Xev 

Xev.  Douglas 

Xew  Arcadian. 

Xew  Baltic 

Xew  Cornelia  - . 
Xorth  Butte...    , 
Xorth  Lake  . 
Ohio  Copper. 

Oneco 

Ojibway  . 

Old  Dominion   ., 

Osceola 

Quincy 

Ray  Hercules. 
RayCon 


iSeneca 

St.  Mary's  M.  L.  . 

Shannon 

South  Lake* 

South  Utah  ...  . 
Shattuck  •■Vriz .... 

Superior 

Superior  &  Boston. 

Tenn.  C&C 

Trinity    

Tuolumne 

I'nited  Verd.  Ex.... 

rtahCop 

I'tahCon    

Utah  M.  &  T  . 
Victoria. . . 

Winona 

Wolverine 


Hecla   

St.  Joe  I..ead. . 

Stewart 

Utah  Apex 

'Cents  per  share. 


Boston 
Boston. 
N.  V.  Curb 
Boston 
Boston. 
N.  Y. 

Boston 

X.  V.  Curb 
Boston .  , 
Boston  Curb 
Boston 
Boston  Curb 
Boston  Curb 
Boston , 
Boston , 
X.  Y.  Curb 
X.  Y.  Curb 
Boston,  . . 

X.  Y 

X.  Y.  Curb 
X.  Y.  Curb 
X.  Y. 
X.  Y. 
Boston.  . .    . 

Boston 

Boston  Curb 
Boston  Curb. 

Boston 

Boston.    .     . 

Boston 

Boston  Curb 

Boston 

X.  Y 

N.  Y 

Boston 

Boston 

Boston  Curb 
X.Y.Curb.. 

X.  Y 

Boston 

Boston  Curb 

Boston 

N.Y'.Curb.. 

X.  Y 

Boston 

Boston ... 
Boston. .  . 
X.  Y.  Curb 
X.  Y.  Curb. 
Boston  Curb 
X.  Y.  Curb.. 
Boston. .  .  , 

Boston 

N.  Y 

Boston 

X.  Y.  Curb. 
N.  Y.  Curb 

X.  Y 

X.  Y.  Curb 
Boston  Curb 
Boston 
Boston  Curb 
Boston.  - 

Boston 

Boston 

X.  Y.Curb 
Boston  Ciirb 

Boston 

Boston 

Boston 

Boston 

X.  Y.  Curb. 
X.  Y 


Boston ...... 

Boston 

Boston 

Boston 

Boston 

X.  Y 

Boston.  . . 

Boston 

X.  Y 

Boston 

Boston 

Boston  Curb . 

X.  Y 

Boston 

Boston 

Boston 

Boston 

Boston 


*99 
74 
I 

39 

62J 

M 

i 

7 
*40 


66 
395 

15i 
57J 
I 
■»s 
I9i 
38J 


47 


4i 

I4J 

3i 
49 
36 

5i 
35 


57i 


35} 
31 

i 


8i 

241 
7} 
68i 
5J 
I6i 


21  i 

17} 


21 
36 
52 
62 

2i 
21} 
19 
55} 


12} 
5} 

o} 
12 
2 
I J 

'76} 
9i 
2} 
3 
\i 
21 


LEAD 

X.Y.Curb.  4} 

N.  Y 16 

Boston  Curb 

Boston 2} 

t  T*id  pricp  on  Jan.  31 


72 


37; 

61' 
14 


»99  

72  Dec.  '19,  $1.00 

1         

f  *40         

37',  Mar. '19.     1   00 

61}  Xov. '19.     I   00 

14  Oct.    '18,        .50 

i        

7  Sept.    '19,       25 


»40         *40 
*12 
1 

64  64  Dec.   '19,  50 

390         390  Dec.  '19,     5  00 

. . .       t*10  

Il'i      It', 

15*  15}  Dec.  '18.      I    00 

55'  55}  Dec.  '19.     1   00 

H  I  Dec.  '18,         05 

41  45  

181         18} 

36»  37}  Dec    '19.         75 

45}  46  Dec.   -19.  50 

*9 
*33 
3i  4 

115  12}  Dec.     19,  50 

14}  14}  Dec.   '19.  50 

1}  Feb.  '19,  15 

3}  -3}  

48  48  Mav  '19,     I   25 

355  36  Feb.   '19,     I    50 

5}  5) 

3}  3!        .  , 

i  

t3}  Jan.    '20,         05 

555         56}  Jan.    '20,     I   50 

t'*50  

II  Feb.  '19.         25 

.34  34  .Sept. '19,  50 

ti 

30}  30}  Dec.  '19,         50 

tlf  

4}  4}  

t3  

}  i  

t32  Jan.   '19,         50 

*18  

3  3  

t5}  Nov. '17,     I   00 

233  24  Nov.'''l'9,'    '50 

51  7  

67}         67J  Nov.  '19,     1   00 

5}  5}  

16  16  Dec.  '19,      .37} 

*15         *I8  

-12  

4  4}  

3J  

21}  2U  Nov.    18,        .25 

16  16}  Oct.   '18,       .25 

*80         *80  

.         t'25  

*60  

2!  2}  

35  35}  Dec.  '18.     1   00 

51  52  Dec.  '19,     I    00 

60  60}  Dec.  '19.     I   GO 

1}  H 

20}  20}  Dec.  '19.         50 

16!  16}  

53'  53  Dec.  '19,     2  00 

tl|  Nov.  '17,         25 

tl} 

..  t*18  

12}  12}  Jan.    '20,         25 

5  5  .-kpr.  '17,     1    00 
4!           5;  

Hi  11}  Mav  '18,     I    00 

2  2 

1  1}  
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This  index  is  a  convenient  reference  to 
thJcurrrnt  literature  of  mining  and  metal- 
lure?-  published  in  all  of  the  important 
lurg>     puuii."         „o,id      We  will  furnisli  a 

?opy  of  anf  arU?le  (if  in  print)  in  the 
o?Peinal  lanRuage  for  the  price  quoted. 
Whe?e  no  price  is  quoted  the  cost  is  un- 
known Inasmuch  as  the  papers  must  be 
o?de^-cd  from  the  publishers,  there  wil  be 
some  delav  for  the  foreign  papers.  Remit- 
tance must  be  sent  with  order.  Coupons  are 
fu?nfshed  at  the  following  prices  :  20c.  each. 
i"x  for  $1.  33  for  $5.  and  100  for  $15.  When 
remittances  are  made  in  even  dollars,  we 
will  return  the  excess  over  an  order  in 
coupons  if  so  requested. 
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605— ALASKA— Geologj-  and  Mineral  Re- 
sources of  the  West  coast  of  Ch^ehagof 
Island  R.  M.  Overbeck.  Bull.  692-ii.  U. 
S.  Geol.  Surv.  ;   45*  pp..   illus.) 

606— ALASKA— Gold.  Silver.  Copper  and 
L«ad  in  Alaska  in  1918.  Mines  RePort  G. 
C  Martin.  (Mineral  Resources  of  the  U.  b., 
1918 — Part  I  ;  20  pp.) 

607— ALASKA— The  Alaskan  Mining  In- 
dustry in  1918.  G.  C.  Martin.  (U.  S.  Geol. 
Surv.,  Bull.  712-A:  51S  pp.) 

608— CENTRAL  STATES— Silver.  Cop- 
per Lead,  and  Zinc  in  the  Central  States  in 
1918.  Mines  Report.  J.  P.  Dunlop  and  B.  S. 
Butler.  (Mineral  Resources  of  the  U.  b., 
1918 — Part  1  ;  66  pp.) 

609 CHILE — La   Industria   del   cobre   en 

Chile.    (Bol.    Minero.    Soc.    Nacional    de    Mi- 
neria,  Santiago,  Chile.  May,  1919;   15J  pp.) 

610 — chile: — Mining  at  Braden.  Frank 
Cameron.  (Min.  &  Sci.  Press.  Sept.  20. 
1919  ;   6  pp..   illus.)      20c. 

611 — COLORADO — Ore  Deposition  and 
Errichment  at  the  Evergreen  Mine.  Gilpin 
Co  Col.  D.  H.  McLaughlin.  (Econ.  Geol.. 
Sept-Oct.    1919;   161   pp..    illus.)      60c. 

612 — LEACHIN(3 — Notes  on  the  Wet  Ex- 
traction of  Coppei".  D.  W.  Jones.  (Journ. 
Soc.  Chem.   Ind.,  Oct.  31,  1919;  2J  pp.) 

613  —  MEXICO — Mining  and  Smelting 
Near  Matehuala,  Mexico.  R.  B.  Brinsmade. 
(Min.  and  Sci.  Press.  Jan.  17,  1920  ;  6  pp. 
illus.)      20c. 

614— NEW  MEXICO  AND  TEXAS— 
Gold,  Silver.  Copper.  Lead,  and  Zinc  in  New 
Mexico  and  Texas  in  1917.  Charles  W. 
Henderson.  (Mineral  Resources  of  the  U.  S.. 
1917 — Part    11;   24   pp.) 

615  —  ORE-BEDDING  —  The  Cananea 
Ore-Bedding  System.  G.  ■«'.  Price.  (Min.  & 
Sci.  Press,  Nov.  8,  1919;  2  pp..  illus.)  20a 
616 — PULVERIZED  CO.\L  at  the  Ten- 
nessee Copper  Co.  N.  H.  Emmons.  2d. 
(Eng.  and  Min.  Journ..  Oct.  4.  1919;  3  1).) 
617 — SOUTH  DAKOTA  AND  WYOMING 

Gold    Silver.   Copper,   and    Lead   in    South 

Dakota  and  Wyoming  in  1918.  Charles  W. 
Henderson.  (Minerals  Resources  of  the  U. 
S.,  1918— Part  I  :   12  pp.) 

618— UTAH  COPPER  CO.'S  OPERA- 
TIONS. Some  KuBineering  in  Connection 
with.  R.  C.  Gemmell.  (Min.  &  Sci.  Press, 
Sept  27.  1919  ;  6}  pp.,  illus.)     20c. 

GOLD    .\NI>    SII,VKR — GEOLOGY 

619 — ALASICA — Geology  and  Mineral  Re- 
sources of  the  West  Coast  of  Chichagof 
Island.  R.  M.  Overbeck.  (Bull.  692-B,  U. 
S.   Geol.   Surv.;   45J   pp..   illus.) 

620 — ONTARIO — Some  Notes  on  Ores 
and  Rocks  of  Wasapika  Gold  .\rea.  Regin- 
ald E.  Hore.  (Can.  Min.  Journ.,  Oct.  7. 
1919  ;  2  pp.)      20c. 

GOLD    DREDGING.    PL.\CER    MINING, 
KTf. 

621  —  AL.\SK.\  —  Mining  in  the  Hot 
Springs  District.  Theodore  Chapin.  (U.  S. 
(;eol.  Surv..   Bull.   «lt2-F ;   5  pp.) 

622 — ALASKA — Platinum-Bearing  Gold 
Placers  of  the  Kahiltna  Valley.  J.  B. 
Mertie.  Jr.  (U.  S.  Gool.  Surv..  Bull.  692-B; 
34  pp.) 

623 — ALASKA — The  Beach  Placers  of 
the  West  Coast  of  Kodiak   Island,   Alaska. 


A.  G.    Maddrcn.       (U.    S.    Geol.    Surv..    Hull. 
692-E;   23   pp.,   illus.)      20c. 

GOLD    .VXD    SILVKK    «  YAXIDING 

624 — CYANIDE  REACTIONS — The  Sen- 
sitiveness of  Some  Cyanide  Reactions.    John 

B.  Ekeley   and    Icie   C.    Macy.      (Proc.    Col. 
Sci.  Soc,  June,   1919;  6  pp.) 

625  —  GOLD-ZINC-CYANIDE.  W.  R. 
Feldtmann.  (Journ.  Chem.,  Met.  and  Min. 
Soc.  of  So.  Afr.,  Aug.,  1919 ;  41  pp., 
illus.)      60c. 

626 — PRECIPITATE  SMETLTING  at 
Tonopah.  George  J.  Y'oung.  (Eng.  and 
Min.  Journ.,  Dec.   13,  1919;  IJ  pp.,  illus.) 

627 — SOLUTIONS — Rapid  Determination 
of  Silver  in  Cvanide  Solution.  J.  E.  ClennelL 
(Eng.  and  Min.  Journ.,  Nov.  8-15,  1919; 
1  p.) 

628 — SOLUTIONS — The  Solubility  of 
Gold  in  Cyanide  Solutions.  H.  A.  White. 
(Journ.  Chem.  Met.  and  Min.  Soc.  of  So. 
Afr..  July,  1919;  7i  pp..   illus.)   60c. 

GOLD    AND    SILVER — GENER.\L 

629 — ALASKA — Gold  Lode  Mining  in  the 
Willow  Creek  District.  Stephen  R.  Capps. 
(U.  S.  Geol.  Surv..  Bill.  692-D;  10  pp.) 

630 — ALASKA — Gold.  Silver,  Copper,  and 
Lead  in  Alaska  in  1918.     Mines  Report.     G. 

C.  Martin.      (Mineral  Resources  of  the  U.  S., 
1918 — Part  1  ;  20  pp.) 

631-^AL.\SKA — Mining  in  the  Fairbanks 
District.  Theodore  Chapin.  (U.  S.  <3eol. 
Surv..  Bull.  692-P;   7  pp..  illus.) 

632 — ALASKA — The  Alaskan  Mining  In- 
dustry in  1918.  G.  C.  Martin.  (U.  S.  Geol. 
Surv.,  Bull.  712-A;  51J  pp.) 

633 — ASIATIC  TURKEY — The  Minerals 
of  Anatolia.  Norman  M.  Penzer.  (Min. 
Mag.,  Aug..  1919;  6  pp..  illus.)      40e. 

634 — BRITISH  COLUMBIA — The  New- 
Silver  Camps  of  Alice  Arm  and  Bear  River, 
B.  C.  Ronald  Campbell.  (Min.  Journ..  Sept. 
6.    1919  ;   1   p.)      20c. 

635  —  CALIFORNIA  —  The  Kelly  Silver 
Mine,  at  Randsburg.  Cal.  Jay  A.  Carpenter. 
(Eng.  and  Min.  Journ.,  Dec.  27.  1919;  3i 
pp.,   illus.) 

636— CENTRAL  STATES— Silver,  Cop- 
per. Lead,  and  Zinc  in  the  Central  States  in 
1918.  Mines  Fteport.  J.  P.  Dunlop  and  B.  S. 
Butler.  (Mineral  Resources  of  the  U.  S.. 
1918 — Part  I ;  66  pp.) 

637 — GOLD  PROBLEJI— A  Propo.sed  So- 
lution of  the  Complex  Gold  Problem.  H.  N. 
Laurie.  (Min.  Congress  Journ.,  Nov..  1919; 
8   pp.,    illus.)      40c. 

638— GOLD  PROBLEM— The  Gold  Situ- 
ation. John  Clausen.  (Eng.  and  Min. 
Journ.,  Oct.  18.  1919;  2J  pp.)  From  bulle- 
tin of  Chemical  National  Bank. 

639^KOREA — Technical  Operation  on 
the  Suan  Concession.  Korea.  A.  R.  Weigall 
and  J.  F.  Mitchell-Roberts.  (Min.  &  Sci. 
Press,  Oct.  11.  25.  Dec.  6,  13  anjl  27,  1919: 
44  pp.,   illus.) 

640  —  MANITOBA  —  Gold-Quartz  Veins 
and  Scheellte  Deposits  in  Southe:istern 
Manitoba.  E.  L.  Bruce.  (t:an.  Gool.  Surv.. 
Summary  Report,  1918,  Part  D;  4  pp.) 

641 — MANITOBA— Wekusko  Lake  Area, 
Manitoba.  F.  J.  .\lcock.  (Can.  Geol.  Surv.. 
Summary  Report,  1918,  Part  D;  2  pp.) 

642 — MEXICO — Informe  Sobre  las  Minas 
de  The  Buena  Tierra  Mining  Co.  Ltd.  de 
Chihuahua.  W.    V.    S.    Dwelly.  (Bol. 

Minero,  Mar.  and  Apr.,   1919;   3J   pp.) 

643  —  MINE  W..\TER  —  Neutralising  of 
Acid  Mine  Water  on  the  Witwaler.srand 
and  Settlement  and  Treatment  of  Sludge 
Formed  Thn'eby.  F.  Wartenweller  and  E. 
H.  Croghan.  (Journ.  So.  Afr.  Insl.  of 
Engrs.,  Oct..  1919;  7i  pp.) 

644— NEW  MEXICO  AND  TEXAS— 
Gold.  Silver.  Copiier.  Lead,  and  Zinc  in  New 
Mexico  and  Texas  in  1917.  Charles  W 
Henderson.  (Mineral  Resources  of  the 
U.    S..    1917— Part    II;   24    pp.) 

645— ONT.-\RIO — Larder  Lake  District, 
Northern  Ontario.  N.  C.  Pearce.  ((Jan. 
Min.  Journ.,  Sept.  17,  1919;  2J  pp.,  illus.) 
20c. 

646— ONTARIO — Larder  Lake  Gold  Area. 
P.   E.  Hopkin.s.      (.\nn.  Report,  Ont.  Bureau 


of  Mines.  1919.  Vol.  XXVlil.  Part  2;  7  p|i., 
illus.) 

647 — ORE-TRE.^.TMENT  PLANT  and 
Treatment  Operations.  Edna  May  Gold 
^lining  Co.  N.  L..  Westonia,  W.  A.  M.  E 
AVilliams.  (Proc.  Austral.  Inst.  M.  &  M.. 
June  30,    1919;   8  pp.,   illus.) 

648— RAND  ORE  RESERVES.  A.  Cooper 
Key.  (Eng.  and  Min.  Journ..  Nov.  1.  1919; 
21   pp.,    illus.) 

649— SILVER  PRICES— Course  of  the 
Price  of  Silver  and  Currency  Conditions  in 
India.  (Federal  Reserve  Bull.  Oct  1,  1919  ; 
7   pp..    illus.) 

650— SOUTH  DAKOTA  AND  WYOMING 
— Gold.  Silver.  Copi>er.  and  Lead  in  .South 
Dakota  and  Wyoming  in  1918.  Charles  W. 
Henderson.  (Mineral  Resources  of  the  U. 
S.,    1918— Part    1  ;    12   pp.) 

651 — TAILING — Treatment  of  Tailing 
and  Ore  in  the  Sweeny  Mill.  R.  S.  Handy. 
(Min.  &  Sci.  Press,  Aug.  30.  1919;  6  pp., 
illus.)      20c. 

IRON    ORE    DEPOSITS.   MINING,    ETC. 

652 — GEOLOGY  —  Iron-Depositing  Bac- 
teria and  Their  Geologic  Relations.  Ed- 
mund Cecil  Harder.  (U.  -S.  Geol.  Surv., 
Prof.   Paper  113  ;   89  pp.,   illus.) 

653— GOGEBIC  RANGE— Geology  of  the 
Gogebic  Range  and  Its  Relation  to  Recent 
Mining  Developments.  W.  O.  Hotchkiss. 
(Eng.  and  Min.  Journ..  Sept.  27  and  Oct. 
4.  1919  :  10  pp..  illus.)  Conclusion  of  article 
previously  inde.\ed. 

654 — MINNESOTA — Method  of  .Adminis- 
tering Leases  of  Iron-Ore  Deposits  Belong- 
ing to  the  Sate  of  Minnesota.  J.  R.  Finlay. 
(U.  S.  Bureau  of  Mines,  Tech.  paper 
222;  34  pp.)      20c. 

655 — NEW  YORK — Magnetic  Iron  Ores 
of  Clinton  Co.,  New-  York.  William  J. 
Miller.  (Econ.  Geol..  Nov..  1919;  29  pp.. 
illus.)      60c. 

656 — ONTARIO — The  Ore  DeiMjsits  of 
Goudreau  and  Mag^jie-Hawks  .Areas,  in 
Michipicoten  District,  Ontario.  W.  H.  Col- 
lins. (Can.  Geol.  Surv..  Summary  Report. 
191S,    Part  E;   26  pp..  illus.) 

IRON    AND    STEEL    -MET.VLLl  R(iV 

657  —  BOILER  WATER  —  Feed-Water 
and  Purifying  Plant  for  the  Re]*ublic  Iron 
&  Steel  Co.,  Youngstown.  Ohio.  S.  H.  Mc- 
Kee.  (Proc.  Engrs.  Soc.  of  West.  Penn., 
July.   1919;   26J   pp.,   illus.)      40c. 

658 — CAST  IRON — Synthetic  Cast  Iron, 
i.'harles  Albert  Keller.  (Advance  Copy, 
Iron  &  Steel  Inst.,  Sept..  1919;  19  pp., 
illus.) 

659— ELECTRIC  SMELTING — The  Re- 
duction of  Iron  Ores  by  the  Electro- 
Thermic  Process.  Louis  Simpson.  ( Mull. 
Can.  Min.  Inst..  July,  1919;  4  pp.)      40c. 

660 — ELECTRIC  STEEI.— Refining  Basic 
Electric  Steel  W.  1 1  Payne.  (Iron  Tr. 
Rev.,  Oct.  16,  1919  ;  2  pp.)      20c. 

661 — FERROALLOYS  —  Prices  of  Fer- 
roalloys. Nonferrous  and  Rare  Metals 
During  the  War.  H.  R,  .-Vldrich  and  Jacob 
Schmuckler.  (War  IndiKstries  Board.  Price 
Bull.   No.    34  ;   90  pp.) 

662 — FOUNDRY — Mechanical  Handling 
fif  Foundry  Material.  (Iron  Age.  Sept.  25, 
1919  ;   21   pp..   illus.)      20c. 

663 — FUEI- — Report  on  Experimental 
Use  of  Pow-dered  Fuel  for  Puddling  Fur- 
naces. W.  Simons.  (Advance  copy.  Iron 
&  Steel  Inst.,  Sept.,  1919;  2  pp.) 

664— FUEL  CONTROL  in  Metallurgical 
Furnaces.  Robert  Iladfleld  and  R  J.  Sar- 
jant.  (Advance  icipy.  Iron  and  Steel  Inst., 
Sept..  1919  :  13  pp.,   illus.) 

665— FUEL  ECONOMY— A  Report  on 
the  Present  Status  of  Fuel  Economy  in  the 
German  Iron  and  Steel  Industry  of  the 
Occupied  Territory  on  the  Left  Bank  of  the 
Rhine.  Cosmo  Johns  and  Lawrence  Ennis. 
(Advance  copv.  Iron  &  Steel  Inst.,  Sept.. 
1919  ;  19  pp.) 

666 — G.\S — Cleaning  Gas  by  Effective 
Method.  George  B.  Cramp.  (Iron  Tr.  Rev.. 
Aug.  21.  1919;  2  pp.,  illus.)      20c. 

667— GERMAN  IRON  AND  STEEL  IN- 
DUSTRY, Light  on  the.  (Iron  Age,  July 
24.  1919  ;  13  pp.)  From  report  of  a  meet- 
ing of  the  German  Iron  and  Steel  Insti- 
tute.    20c. 
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668— INGOT  MOLD  FOUNDRY  of  Beth- 
lehem Steel  Co.  E.  C.  Kreutzherg-.  (Iron 
Tr.   Rev.,  Aug.   21.   1919;  3  pp.,   illus.)     20c. 

669  — LUXEMBURG  — Iron     and      Steel 
Production  in  Luxemburg-.      (Iron  Tr    Rev 
Oct  16,  1919;  H  pp.,  illus.)     20o 

670— NICKEL-CHROME  STEEL— Tem- 
per-Brittleness  of  Nickel-Chrome  Steel.  R. 
H.  Greaves.  (Advance  copy.  Iron  &  Steel 
Inst.,   Sept.,    1919;   19   pp.,   illus.) 

671— NICKEL  STEEL— On  the  Cause  of 
the  Irreversibility  of  Nickel  Steels.  K. 
Honda  and  H.  Takagi.  (Advance  copy. 
Iron  A:  Steel  Inst.,  Sept.,  1919  ;  23  pp.,  illus.) 

672— PRICES  of  Iron.  Steel,  and  Their 
Products  During  the  War.  Walter  W 
btewart.  (War  Industries  Board  Price  Bull. 
Wo.   i3  ;  444  pp.) 

673— PYROMETRY    and    Steel    Manufac- 

iq^q-  i"}-   "■    *','■"'"■■;      <^'""-   A.I.M.E.,   Aug., 
1919  ;  9i  pp.,   lUus.) 

674— SPAIN— Una  vista  a  los  Altos 
Hornos  de  Bilbao.  Horacio  Damianovich 
vBoI.  Mmero.  Soc.  Nacional  de  Mineria, 
Santiago,  Chile,  May.   1919;  8^  pp  ) 

675— STATISTICS— Iron  and  Steel  Prod- 
ucts. (U.  S.  Bureau  of  Census,  1919  ; 
14   pp.) 

676— WELDINC3 — Determination  of  Oxy- 
gen   and    Nitrogen    in    Electric   Weld   Metal 
iS  Patterson  and  H.   Blair.      (.Journ.  Soc. 
of  Chem.  Ind.,  Sept.  15,  1919  ;  2  pp.) 

«f^aI~?^"^^Tr^?P'^'"^  X-Ray   to   Study 
of    Steel.      W.    E.    Ruder.       (Iron    Tr     Rev 
Oct.    30     1919;    13    pp.)      Paper  before   Ani.' 
Iron  K  Steel  Inst.,  Oct.   24.      20c. 

I.E.4D    .\ND    ZINC 

678— ALASKA— Gold,  Silver,  Copper,  and 
Lead  m  Alaska  in  1918.  Mines  Report.  G 
C.  Martin.  (Mineral  Resources  of  the  U. 
S.,   1918- Part  I;  20  pp.) 

679— BRONZES— Five  Foundry  Tests  of 
Zinc  Bronzes  C.  P.  Karr.  (Bull.  A.LM.E., 
Sept.,  1919  ;   74  pp.,   illus.) 

680— CENTRAL     STATES— Silver.     Cop- 
?n?'o^^??-  and  Zinc  in  the  Central  States  in 
1918.      Mines  Report.     J.   P.   Dunlop  and  B. 
i'n.'^^tler.      (Mineral  Resources  of  the  U.  S 
1918 — Part  I;   66  pp.) 

■TT^Vi—K'^^?^^^^^''''^^-^^  ZINC  CORPORA- 
TION—Development  of  the.  (Eng.  and  Min. 
Journ.,  Sept.   13,   1919;  14  p.,  illus.)      2iic 

T  JPTi?^°'^-^7^,9>'  •'^'  P'cher.  Okla.  Val 
Loth.  (Eng.  and  Mm.  Journ.,  Dee.  27  1919- 
1  p.,  illus.) 

n^^P'^^^^'^'r^  MEXICO  AND  TEXAS— 
Gold.  Sliver,  Copper.  Lead,  and  Zinc  in  New- 
Mexico    and    Texas    in     1917.       Charles    W 

u.'rim_pl^V"iTti  i^T"""''   "'   *^ 

684— REFRACTORIES  in  Zinc  Metal- 
lurgy. (Mm.  Mag.,  Sept.,  1919;  35  pn  ) 
From  a  paper  by  J.  A.  Audley  before 
Ceramic  Soc.     40c. 

^,^5;~'^A^^^^''5— Treatment  of  Tailing 
'f^UrPl    «  .tl't,  Sweeny  Mill.     R.   S.   Aandy^ 

misi     20c      "'•  •^"^-   ^"^   ^^^^-  «  PP' 

686  —  VOLATILIZATION  —  The  Vapor 
Pressure  of  Lead  Chloride  E.  D  Eastman 
??  '-'r^^-  Duschak.  (U.  S.  Bureau  of 
Mines,  Tech.  Paper  225  ;  14  pp.,  illus.) 
f  ^^  V?J'^C"  DUST— Notes  on  the  Estima- 
w  V,=^^''*^'y<=  Z™^  Content  of  Zinc  Dust 


OTHER    METALS 

688 — ALASKA — Geology  and   Mineral  Re 

fsllnT  %%  'X^^S'%«'  «f  c"fichagof 
I'  ^  r-^^i  o  ■  Oye'beck.  (Bull.  692-B, 
lj.  S.  Geol.  Surv. ;  45J  pp.,  illus) 

689  —  ALUMINUM  —  Metallography      of 
Aluminum     Ingot.        Robert     J      Anderson 

PP.,1nus.t  ^"^-    ^'''*-     ^'     1^19  :Tj 

690— ANTIMONY     in     1918        Henrv     C 

riii^Ta-rt  <i^'sir'p.?^irsT  °  "'""■  ^ 

4^?9f9'"'3'^i,'^,'  """"■  ^''^■^"■°'=hem.  Socl.^Apn 

dul?ig7'??g°a  ?)?e^^Vs"<=(i;;°g- 

and  Min.   Journ.,  Nov.    8-15,   1919      ij  ,f )  ^■ 

693— CHROME       TARIFF       PROBLEM 

N^v.  8-?^,"?9^il,>-.  ,y^,"f    -<i    Min.°!o^u?^: 

6^.'     rrt"^"'  Standal-ds!  No."8T- 1 8 'p  ") 
Ores^ilT  m7°-D'''i^^„  ^".'?.  Manganiferous 

Di^«x?dTU^<^1^-^^^Uses  of  iL'nlZl 
Met.,  I!n2;^\ug^  1  5^-  1^?9^^;^^-  pp'^-'Tart'^-ol 


a  comprehensive  bulletin  on  manganese 
that  is  to  be  issued  by  the  Bureau  of  Mines 

697— MANGANESE  INDUSTRY  in  South 
America.  Charles  J.  Pisar.  (Commerce 
Reports,  Aug.   13,  1919;  23  pp.) 

698— MAN(?ANESE  ORE,  Information 
Concerning.  Printed  for  Use  of  Committee 
on  -Ways  and  Means.  House  of  Representa- 
28"  mi)  '^'■"""^    Commissionri919; 

mcllr^^SJ^F^r-^^'^''''''''^  Properties  of 
Nickel  David  Browne  and  John  F.  Tliomp- 
son.      (Bull.  A.LM.E.,  SepL,  1919;  25.'.  pp  ) 

,lo«!v'^~^■^^^^.?U*'  '"  Alaskan  Lode  De- 
posits. Donald  G.  Cami)l),.ll.  (Min.  &  Sci 
Press,  Oct.  11,  1919  ;  2J  pp.,  illus.)      20c 

„„1?^^^^-^'^IN'™— T'le  Gold  and  Plati- 
ren.^^"V''^'^°*  ?"^  "^"'^t^i  District.  Alaska. 
Rn?PI<.^p-"'','J'"-"'!l-  ^U.  S.  Geol.  Surv. 
Bull.   69J-F;   10  pp.,  illus.) 

702 — PLATINUM — The    Platinum    Sitna 
tion   in  Canada.    1918.     j!  J     O'Nei"       ,(:an" 

G ;  [5  pirVllifsT"''""^    ^'"'°'"''    '^^*'    ^""'^ 

o  V^^^^^l^^^  °'  Ferroalloys,  Nonferrous 
and  Rare  Metals  During  the  War  hr 
Adrich  and  Jacob  Schr^uckfer^^'ova?- In- 
dustries Board,  Price  Bull.   No.   34  ■   9 0  pp  ) 

704— QUICKSILVER  in  1918  With  a 
|".'''''j^'^^"t'''7  r.il>liography  by  Lsabel  P 
j!-\.(ns.  i<.  ij.  Ransome,  (Mineral  Re- 
sources of  the  U.  S..   1918-pirt  l!  t9  mi) 

705- RADIUM  in  1918.  Robert  M 
m9?-^i.    'So-  ^4o'c°'  "'  ""''"''  Mag..^'sept; 

Iierlt'^'^iv]^^^^"''^>r  Mineral  Tariffs. 
±ieri)ert  ^\  ilson  Smith.  (Min  ConeTe^i 
Journ.,  Nov.,  1919;  24  pp.)      40c       '-°"^«'^-^ 

707^TIN — Analyses  of  Waters  T'<!efl   tnr 

uTiui  vi^^rr  z  '=°--->>  'BifiY'L^iS-: 

erJr^"^^^'  '"  ",^^-  Adolph  Knopf.  (Min- 
ij  pp)  ''"^  ^'-   ^-    1918— Part   I: 

r^,I?^-"T'''W~T^'"'"S    >"    the    Hot    Springs 

g^o'r^^.^B'Si.  ^^^f^r--  '" ' 

I'Sp)  "■       *^""-    ^-M-M'    Aug.,    1919; 

Summary  Report.  19T8!-  Arf^  !"!%  f  "■"- 
.    712— TUNGSTEN— Mining    in    the    Fair 

^^t  Sori^irvt'iliit  6^§f  r;?S 

8^Su^°S\.^1^,-.^I^<C1r^: 

714— TUNGSTEN— The      Tungsten      Re 

Pi^es^:"?t!^-.Commer^aJ-^^ 
tenor,   revised  by  the   author.       '^  ^"" 

from  "The'^Mi^e^^al  1^'dustrl,  'l^'i's  "'^''40^^^ 
frac\o7;^'^^°^'^A'  I'^  Utilization  as  a  Re- 
Abrash^e  wf "??'  ^"  Opacifier  and  an 
NolS'Yulylut,  f'A^rh  .{Mineral-Foote 

NONMETAtLIt    MINERALS 

717— BARYTES.  M.  A.  Allen  and  G  XT 
iuir''99;'Vfr'pp°5  ^'■'^-    ^--t.    ofl^ine'^; 

718— PULLER'S  EARTH  in  1918  Tef 
&"  S^!'?^'lr"part<  Y^-n,  ^  "-es'^if 

m  V9^T°^.^l1d;1^1i?  T^S^eY^  !S°^?a1 
Resources    of    the    U.     S.,     1918.    Aart""f! 

bama^^^cn"^'^'^    '"    '^"e'^*^'^    and    Ala- 

??.    ,^-^A    Compari-son.       H  P  H     Rrnmoii 

(Bull.   Can.    Min.    Inst.,   Aug.f  1919      2   ™  ) 

721— GRAPHITE     in     1918.       Henry     G 

mf'^pLt^/'"?';^'  Resources  of  the  U.  &; 
1918 — Part  1  ;  43  pp.,   illus.) 

,,7.22— GYPSUM  in  1918.     Ralph  W    Stone 

P^VriT'  1^?"°"'"^^    of    the    li!    S.,-191°8-!: 

723— MAGNESITE— The  Present  Situ 
PhaVen"    Vu    '^'^^S^^'"^    InduJtl-y."' W^'^C 

724-— MAGNESITE   INDUSTRY    Inform 

li^^^e-^Z-^^-l-  -=r^^/a°ns"liH 
finT23%Z""-  *''•  ^-  Tfiff'commissiom 
„ '■25  —  PHOSPH.-VTE  ROCK  in  191S 
t^hVi?.S^y-,9^,r^Par[->H?S|'„Rfo"-ces"o^f 


,26— PHOSPHATES— Coral  I.-.land  Phos- 
Tr,^',?'','".."'*  Making.  F.  Danvers  Power 
(Bull.  L  M.  M.,  Oct.,  1919;  16  pp.,  illus) 

727— POTASH— The  Alsatian  Potash  In- 
dustry. Frank  K.  Cameron.  (U.  S.  Bureau 
of  Mines,  July,   1^9;  9  pp.) 

rol,-*~'?°'^'V''"  INDUSTRY,  Information 
Concerning  the.  Printed  for  Use  of  Com- 
mittee    on     Ways     and     Means,     House     of 

fn''i"„'"f^r?"^''X'=s-  <U.  S.  Tariff  Commission, 
1919  ;   52   pp.) 

pJn?r^*?T,-'^^,"^P^?OV'^"^  at  Cement 
5q  c.;  i^^"**"'!,-^-  ^-  '^^'"son.  (Bull.  No. 
-9,  (...an.  Dept.  Mines;  34  pp.,  ilUis.) 

730---PYRITES  AND  SULPHUR— In- 
iih^f.J'^T'"?  S°"''^''Ii,'"^  fie  Pyrites  and  Sul- 
phur Industry.  Printed  for  use  of  Com- 
R»„v®„  °."  ^.Ways  and  Means,  House  of 
f9T9r29  ppT^'      '"■  ^'  "^""""^  Commission. 

Ch^^JidTi^-YsTs.  '^Ral']^l\"V  IVo'ne^lSiy,'^ 
ff 'pResources  of  the  U.  S.;  1918-Part  11 ; 

in^l9T^'^°Rl^™    and    Sodium    Compounds 
in    1.118.      Roger    C.    Wells.       (Mineral    Re 
sources  of  the  U.  S.,  1919-iparrilt  40  pp!) 

mond'^-'^A^S  ^^^,^1  '"  Vermont.  Ray- 
Sent  f<ii^"\™-  'U..  S.  Bureau  of  Mines, 
oepi.,    lyia  ;    lo    ],p^    illus.) 

HeH.tTl'^u^f'^^^T^'Y  Mineral  Tariffs. 
Herbert  W  ilson  Smith.  (Min.  Consrress 
Journ.,  Nov.,  1919;  24  pp.)  40".        >-°"Sress 

PETROLEIM  AND  NATIRAL  GAS 

735— BRITISH  PETROLEUM  POLICY 
(Eng.  and  Min.  Journ.,  Nov.  iri919  ;  iV  pn  ) 
.  736-EURNING  G.^S  WELL,  Extinguish- 
T^  "■,  S-  ^-  Langley.  (Eng.  and  Min 
Journal,  Dec.   6,   1919  ;   3  p.,   iifus  )  ^m. 

idrncfc'ha'ifter^'J/  fSu'i^IV  Af,^Z\%^',l'P, 
of  the   State   Oil   and   Gas  Supervitor    Cab 
forma   State   Mining  Bureau,   May    1919 
738— CONTROLLING  A  GAS  WELL    '  S 

l-ik^iill'^-sl.'f^iEusT  ^'"-  J--  NO?: 

19"pp'Xs)^""-    ^°-    ".    ">    GeoT  SuV^v^: 
G^tkf  ^r^^l^7.  «^/ohS"'^Dnrt'hfo^^ 

H^'ie^p^^Ti^uT)'^ "'  '"^  u.  a^^fi^^ 

„  '^f^— OIL  SHALE  in  Western  Montana 
Southeastern  Idaho,  and  Adjacent  Partt  of 
S  ''c^nV'^Q^"''  ^i""^-  D-  Da'le  Cond^?  (U 
-,t  Jr'"-^  ^""-  "^-S;  26  pp..  illus) 
<:!i,!.1f~;°!^  SHALE— Notes  on  the  Oil- 
fo  L^"r"^,3''^  .T^  particular  Reference 
to  the  Rocky  Mountain  District  Ml 
Gavin.  H.  H.  Hill  and  W.  E.  Perdew  With 
Bibliography  by  M.  J.  Gavin  (Us 
Bureau    of    Mines,    May    1,    mg';    goF' p,f: 

Co'n!f.^i'?il^n  ^?f^^V^^-  ^^?i^^°^p'^- 
School^of  Mines  Qu^arteHy,   OctV"i919f ?'l 


I,i.lHl~°J^-.-^HALB       INDUSTRY       Rossi- 

(cf  r  2^^Met^«4-g-,~„ Jr-.f,  ST. 

wel|e^;:^%^„^-r?J.<'-^°\^^W^^t.,°4  -outli- 
ETutlS-iU^sT'''^   Keport,"r^%.  'gr"t 

N%"."-.?f-„  (Eng.p  MfnnoJrn..-'S^?  P-' 
?ssue;rbV"ihe"u-'s  D<r„f°"f  f ,  ■•^"  artiSl'e 
fr1>rierts'.''^  Pomilal^l,?^-  C^o^ill^riir-^c-c;^: 

du'c?i-B^?iJ.i''f„°^f|''-°^"™  \"V'«  p^- 

m;=oV^P??s1.?e^^,r^°FTid°e^^°-if' ^^^^^^ 
/lfu's°r6u?'-°'-     ^^'^-Ocdns  ;«10r^!,!; 

ScltU.'-I-A-gT^-  (^^S-'i^^Jrini? 
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Vol    XI-I,    Part    S; 


Scot., 
illus.) 

754— SHALES 


1919; 


25J    pp.. 


-Note 


on     the     Yield     of 


^^'^tZ^'^^J^^'"'--^ 


(Shales) 
Soc.    Chem. 


Ind..    Sept.    It. 


7  5  5-STTRVK  VS-One-man  Surve 
le  Oil  Geolog.sl.  ,1''""1'  n.  lay'or. 
chool    ot    Mines    Mas;..    Oct..    1919. 


(.Journ. 

1919;    3    p.) 

Surveys     for 

(Col. 

•1    pp.. 


the 
Scl 
illus.)   40c. 

7r,fi_GEOCHEMISTRY  and  the  \\  ar.    P 
G     if.    Boswell.      (Journ.    °-    '^•^""^ 
Oct.    15.    1919;    13   PP-) 

7.^7— MANITOBA— The 

Belw 
itolia. 
Summary  Re) 

758— ON'^ARIO— The     Ore     Deposits 


CJ  EOLOOV— GENKRA 

and  the  Wai 
Soc.    Chem.    Ind. 

District  Lying 
I'weTif  Ueed'uik"  an(V  Elbow  Lake,  Man- 
,a  E  L  Bruce.  (Can.  Geo!  Surv.. 
™fmary  Re.J.vt.    1918.   Part  D;    U   pp.)    _ 


ot 


Areas. 


Goudreau      and     Magpie-Hawlt 
Mk-Viiuicoten  District.  Ontario.      W .   H.   Col- 
?lns     '    can    Geol.    Surv;    Summary   Report, 
1918,   Part   E;    26   pp..    iHus.) 

7VI— ORE    DEPOSITS— The    Genesis    of 
loJ     '-'f>^    riMinsits       \V     H.    Goodchild. 
leneous    Ore    iJepobiLs.       *»  ■    *,  ,,  iqiq- 

rRill  I  M  M..  Aug..  Sept.  and  Nov..  1919  . 
13  IP  )  Contril.uted  remarl^s  and  discus- 
sion  of   paper   previously   indexed. 

760-ORE ,DEPOSITS-The    Genesis    of 

?M?r'&   Sci.'press.    Seprf7.    1919;    2   pp.) 

20c.  .       ,,      .. 

761— PETROLOGY    and    Its    Application 
Industry.     R.   A.   Farquharson.^ 
and   Min.   Rev.,   Aug. 


781— DRILLS — Hammer  Drills  —  Their 
History.  Design  and  Operation.  Henry  S. 
Potter.  (Journ.  So.  Afr.  Inst,  ot  Engrs.. 
July,  1919.;  6ii  pp.)  Continued  discussion  ot 
article  previously  indexed. 

782  —  DUMPING  —  Safety  Device  for 
Dumping  Ore  into  Sltips.  A.  C.  Bigley. 
(Eng.  and  Min.  Journ.,  Oct.  11,  1919;  i  p.. 
illus.) 

783 —  EXPLOSIVES- Prices      of      Ex- 
plosives during  the  War.     C.  L.  Fry.      (War 
Industries    Board    Price    Bull..    No.    56 
))p.,  illus. ) 

7,S4— EXPLOSIVES— Production  of 
plosives  in  the  United  States  during 
Calendar  Year  1918.  Albert  H.  Fay. 
S.  Bureau  ot  Mines,  Tech.  paper  231 
PI>.) 

78.'-,  —  EXPLOSIVES  —  Sensitiveness 
Explosives     to     Frictional     Impact.       S. 


in 


1,    1919 


Eng. 
40c. 

769 UTAH — Ore   Deposits   ot    Utah, 

Butler       (Kng.    and  Min.   Journ.,   Oct 
-    -      -  ■•  illus.) 


(Chem. 
6    pp.) 


S, 
and  18 


B. 

11 


1919  ; 


10  J  pp 
MINING    LAW 

763 \PEX    L.\W— New    Angles    to    the 

Apex   Lai.      John    A.    Shelton.       (Eng.    and 
Min.  Journ..  Nov.  1,  1919;  23  pp.) 

7G4_\PEX     L.A.W — .\n     Unusual     .\pex 
Case:    Square   Deal   Mining  Co. 
Mining  Co..  R   T,  Walker  (Min. 
Aug.   23,   1919;   2S   PP..    illus.) 

JI I  NINO — G  KN  KR  AL 

765_\CCIDENTS— Report    of    the    Lake 
Superior    Metal    Mine    °-- 
dents   Conference, 
20,    1919.      (U.    S. 
73   pp.)  ^     _ 

766- AFRICA— The    South-West    Protec 
torate.    III. — Mining   Concessipn.s, 


vs.    Colomo 
&  Sci.  Press. 


Prevention  of  Acci- 
Duluth.  Minn..  June  19- 
Bureau    of    Mines.    1919  ; 


IV.    Min- 
eral     Resources.   .  Native  ^  Labor     ancl^ _^  the 


F.     Beltord. 
13-20.    1919; 


Luderitz   (Concessions. 

Ind.    June    and    Aug..    1910;    KtJ    PP) 
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"TI/'E  KNOW  about  Russia.  We  know  about  Bolshevism.  We  know  the  piteous  story 
^^  of  cruelty  and  intolerance  and  we  know  the  autocratic  concept  that  underlies  the 
minority  dictatorship— which  is  hailed  to  the  world  by  its  dupes  and  advocates  as  the  most 
perfect  state  of  society  yet  devised.  We  know  about  it,  and  we  condemn  it  completely, 
finally,  and  for  all  time."  — Samuel  Gompers,  Jan.  28,  1920. 


The  Price  of  Metals 

THE  pi'ice  of  metals  is  as  variable  and  difficult  to  fix 
with  accuracy  as  that  of  potatoes  or  apples.  It  is 
far  more  difficult  than  in  the  case  of  wheat  oi-  corn,  pork 
or  coffee,  stocks  or  bonds.  All  these  are  dealt  with  prin- 
cipally in  exchanges,  are  bought  and  sold  back  and  forth, 
on  paper,  for  speculative  purposes  or  for  consumption; 
and  the  consequence  is  definite  quotations  and  an  estab- 
lished and  universally  recognized  standard. 

The  meta!  business  of  the  United  States  is  one  of  the 
largest  basic  industries,  and  the  metal  business  of  the 
United  States  is  the  largest  in  the  world,  England  com- 
ing next.  The  two  great  metal  markets  of  the  world  are, 
therefore.  New  Yoi'k  and  London.  In  London  metals  are 
dealt  in  freely  on  the  Metal  Exchange,  by  speculators, 
middlemen,  and  consumers,  with  the  result  that  a  uni- 
form daily  quotation  is  available  for  London  metal 
markets. 

In  New  York  the  market  situation  is  complex.  There 
is  no  recognized  and  frequented  Metal  Exchange.  A 
Metal  Exchange  was  organized  May  7,  1883,  with  the 
idea  of  making  it  the  New  York  metal  market,  but  the 
plan  never  succeeded.  At  present  this  organization 
obtains  and  fui'nishes  some  excellent  statistics, 
especially  of  imports  and  exports  of  metal,  and  London 
prices — notably  of  tin  and  silver.  No  sales,  however,  are 
officially  transacted  in  and  through  it;  although  at  1 
o'clock  daily  it  makes  metal  quotations  through  a  "call" 
participated  in  by  minor  dealers.  These  quotations  do 
not  pretend  to  take  into  account  the  main  metal  market, 
nor  are  any  volumes  of  transactions,  or  even  any  trans- 
actions, taken  account  of;  but  these  nominal  prices, 
issued  daily,  are  available  to  the  evening  papers,  and 
are  quoted  by  them  as  the  day's  metal  prices.  Neverthe- 
less, these  prices  are  negligible  as  a  means  of  computing 
the  average  quotation  of  the  whole  market,  and  no  pre- 
tense otherwise  is  maintained  by  the  Metal  Exchange. 

A  much  more  important  factor  in  the  New  York 
metal  market  is  the  brokerage  firm  of  C.  S.  Ti-ench  & 
Co.  Mr.  Trench  is  experienced  for  many  years  in  the 
metal  business,  and  has  a  staff  of  trained  assistants 
who  are  specialists  each  in  his  own  metal.  This  firm 
issues  the  daily  bulletin  called  the  American  Metal  Mar- 
ket, which,  originally  published  as  a  broker's  circular, 
has  developed  into  a  valuable  daily  review  of  all  phases 
of  the  market  as  far  as  these  are  accessible  to  the  edi- 
tor as  a,  broker.  A  large  volume  of  business  is  actually 
transacted  through  this  house,  and  therefore  its  com- 
ments on  the  American  metal  market  are  valuable  and 


interesting.  The  largest  business  (relative  to  the  whole 
market)  is  done  in  zinc  and  tin,  a  relatively  minor  busi- 
ness in  copper;  and  very  little  in  lead.  In  the  market 
descriptions  of  copper,  lead,  and  zinc,  one  may  find  vari- 
ous prices  quoted — for  the  producer's  market  and  the 
"outside  market" — and  finally  are  recorded  the  prices 
fixed  by  the  Metal  Exchange.  The  last  named  are 
treated  as  nominal ;  the  market  which  is  represented  by 
Trench  &  Co.  is  the  "outside  market" — outside  in  that 
it  is  outside  the  big  or  major  mai-ket,  which  is  the  "pro- 
ducers' market." 

To  explain  the  "producers'  market"  as  termed  by 
Trench  &  Co.,  let  us  recall  that  the  smelting,  refining, 
and  selling  of  metals  in  the  United  States  are  concen- 
trated mainly  in  the  hands  of  a  few  large  and  wide- 
extending  financial  groups.  One  may  count  on  the 
fingers  of  one  hand  the  groups  which  together  control 
85  per  cent  of  the  country's  copper,  or  lead,  or  zinc. 
(This  is  common  to  most  of  the  metals — for  aluminum, 
for  example,  one  may  close  the  account  with  one  finger.) 
These  great  "producers,"  situated  close  together  in  New 
York,  are  averse  to  selling  to  middlemen,  or  "specula- 
tors," as  frequently  termed;  probably  90  per  cent  of 
their  sales  are  made  direct  to  the  consumers.  The  great 
consumers,  again,  are  relatively  few  in  number — certain 
great  manufacturing  organizations  use  the  bulk  of  the 
metals  produced;  so  that  the  producers  dispose  to  the 
consumers  of  vast  quantities  of  metals  in  relatively  few 
transactions.  The  producers  deal  with  brokers  reluc- 
tantly or  not  at  all ;  and  therefore  their  prices  filter  but 
imperfectly  through  the  "outside  market"  and  the  vol- 
ume of  their  transactions  does  not  become  known. 

No  domestic  selling  combination  for  domestic  con- 
sumption exists  between  these  great  producers;  the  dif- 
ferent groups  are  sharp  competitors. 

For  export  business,  under  the  Webb  Act,  such  a  sell- 
ing combination,  as  regards  copper,  has  been  formed — 
the  Copper  Export  Association.  For  domestic  business, 
however,  the  distinction  is  clear  and  the  competition 
active;  and  the  different  sellers  are  usually  quite  opposed 
to  their  competitors  knowing  the  extent  and  price  range 
of  their  transactions.  They  must,  however,  both  buy 
and  sell  on  some  standard;  and  long  ago  the  Engineer- 
ing and  Mining  Journal  quotations  were  adopted  and 
recognized  as  a  standard.  On  this  basis  they  buy  most 
of  their  ores  and  metals;  on  this  basis  their  principal 
customers  (the  great  manufacturers)  largely  buy  metals 
from  them.  A  common  form  of  contract  between  the 
"producer"  and  the  "consumer"  is  for  a  certain  speci- 
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fied  amounl  of  metal  monthly,  to  be  paid  for  on  the 
average  E.  &  M.  J-  quotations  for  the  month.  Through 
contracts  bptween  the  miner  and  the  smelter  (who  rep- 
resents or  is  the  "producer"  in  this  discussion)  the  pro- 
ducer is  therefore  at  the  same  time  buying  and  selling 
on  these  ouotations,  which  have  remained  for  years 
satisfactory  to  both  parties. 

How  are  these  figures  arrived  at  by  the  Engineering 
and  Mining  Journal?  The  true  quotation  for  cop- 
per, for  example,  is  evidently  the  weighted  average 
of  all  the  copper  which  is  sold  on  a  certain  day,  following 
the  principle  familiar  to  all  mining  engineers  in  estimat- 
ing average  ore  value  from  mine  samples.  In  estimat- 
ing the  average  value  of  the  whole  mine,  an  occasional 
high  assay  is  not  given  full  weight.  We  know  of  a  case 
where  a  conscientious  but  untrained  engineer  estimated 
25,000  tons  of  $9  gold  ore  in  a  mine.  Inspection  of  his 
assay  list  showed  one  $300  sample  and  all  the  rest  below 
$3.  There  was  no  ore  in  the  mine.  Transactions  are 
weighted  according  to  volume.  If,  for  example,  a  "pro- 
ducer" one  day  sells  10,000,000  lb.  of  copper  at  19ic., 
and  on  the  same  day  100,000  lb.  is  sold  in  the  outside 
market  at  18J  or  at  194c.,  as  the  case  may  be,  the 
average  is  changed  very  slightly  above  or  below  19J. 
Yet  185  or  19*  will  be  the  "outside  market"  quotation 
for  the  day,  while  the  Metal  Exchange  figures,  which 
record  no  transactions,  but  only  a  nominal  "call,"  may 
be  18i — but  are  generally  high  as  compared  with  both 
the  minor  "outside  markets"  and  the  major  or  "pro- 
ducers' market." 

The  Engineering  and  Mining  Journal  quotations,  to 
be  accurate,  however,  must  give  full  proportionate 
weight  to  transactions  in  all  markets;  and  this  is 
actually  done,  and  thus  are  modified  in  due  proportion 
the  figures  derived  from  the  transactions  in  the  "major 
market." 

On  account  of  the  responsible  and  service-rendering 
position  of  The  Journal's  quotations,  as  the  main  basis 
for  transactions  in  the  major  market,  the  information 
as  to  prices  and  volume  of  business  transacted  by  the 
main  producers  is  divulged  only  to  The  Journal,  and 
that  only  with  the  understanding  that  the  exact  details 
of  each  company's  business  are  confidential,  not  only  as 
legards  the  public  but  also  as  regards  the  other  pro- 
ducers. The  composite,  assembled  by  The  Journal,  indi- 
cates the  average  quotation;  when  it  feels  unable  to 
establish  an  average  it  indicates  the  range.  As  the 
mean  between  the  ranges  must  needs  be  taken  by  both 
buyer  and  seller  as  a  fixed  basis  for  buying  and  selling, 
outer  fringes  of  sporadic  transactions,  not  affecting  the 
general  average,  are  eliminated.  For  example,  in  one 
day  when  The  Journal  established  the  average  range  of 
copper  at  19@19Jc.,  sporadic  sales  were  made  in  the 
outside  market  as  low  as  18|c. ;  and  were  chronicled  in 
The  Journal's  write-up,  but  not  in  its  quotations  of 
average  prices.  On  the  same  day,  the  average  range  of 
lead  was  quoted  at  8.50(a;8.75c.,  although  one  of  the 
large  producers  stated  that  under  exceptional  circum- 
stances he  had  sold  a  small  lot  of  a  special  brand  at  a 
premium,  making  the  price  9c.  This  also  was  mentioned 
in  our  write-up,  but  not  included  in  the  scope  of  our 
published  estimate  of  average  range. 

Are  the  Engineering  and  Mining  Journal's  estimates 
then  absolutely  accurate?  They  are  relatively  .so. 
especially  as  regards  all  other  available  quotations;  but 
they  cannot  be  guaranteed  as  perfect.  Every  week  the 
principal  producers  and  consumers  are  interviewed,  and 
their  helpful  information  is  compared  and  checked  and 


weighted.  Many  of  these  sources  show  letters,  tele- 
grams, or  even  books  in  evidence  as  to  their  statements 
or  judgment.  A  very  few,  however,  are  specific  as  to 
prices,  but  reticent  as  to  quantities,  so  that  it  is  a  mat- 
ter of  judgment  as  to  what  weight  to  give  to  their  data, 
although  supplied  by  men  universally  known  as  accurate. 

The  balancing  of  a  large  bid-and-asked  market  against 
small  actual  transactions  for  the  day  is  a  special  prob- 
lem in  each  case;  especially,  when  the  next  day  the  bid- 
and-asked  market  for  the  day  before  becomes  the  basis 
for  large  actual  transactions,  how  shall  the  average 
for  the  week  be  computed? 

With  all  these  difficulties,  E.  &  M.  J.  quotations  have 
lemained  stnndard,  recognized  by  the  courts  and  by  the 
Government,  and  in  general  satisfactory  to  sellers  and 
buyers  alike.  Some  of  the  largest  producers  make  con- 
tracts on  E.  &  M.  J.  prices,  providing  for  an  adjustment 
if  either  party  is  dissatisfied;  but  such  an  adjustment 
is  rare.  The  inherent  unavoidable  element  of  error,  due 
to  the  lack  of  complete  data,  is  held,  by  the  most 
interested,  to  be  largely  compensating;  and  this  has  been 
demonstrated  by  periodical  checks  of  actual  prices 
received  by  the  large  producers  against  The  Journal 
quotations. 


Democracy  and  the 

Engineering  Societies 

DEIMOt'RACY  is  a  relative  conception:  it  is  an  ideal 
unobtainable  in  its  absolute  form,  but  toward  which 
Americans  and  other  individualistic  and  liberty-loving 
peoples  continually  strive.  Absolute  democracy  becomes 
further  removed  from  pi-acticability  in  proportion  to  the 
backwardness  of  the  average  individual;  even  relative 
democracy  is  impossible  in  Africa,  questionable  in 
Mexico — most  nearly  realizable  in  the  United  States  and 
Canada,  England,  France,  Switzerland,  and  Norway.  The 
theorj'  is  that  if  all  citizens  were  advanced  in  intelligence 
and  experience  the  nearest  approach  to  an  ideal  democ- 
racy would  be  feasible. 

Where  shall  we  find  a  body  better  answering  the  test 
of  uniform  citizenlike  potency  than  the  engineers?  We 
like  to  think  that,  and  we  do  think  it. 

In  the  light  of  this,  the  system  of  government  adopted 
with  some  uniformity  by  our  great  engineering  societies 
is  interesting — perhaps  prophetic. 

We  have  before  us  the  ballots  for  two  great  societies, 
the  American  Institute  of  Mining  and  Metallurgical 
Engineers  and  the  Geological  Society  of  America — bal- 
lots which  the  members  are  privileged  to  cast  once  a 
year,  to  determine  their  presiding  and  (yes,  that  is  the 
correct  word )  governing  officers.  In  the  board  of  direct- 
ors of  the  Institute,  in  the  Council  of  the  Geological  So- 
ciety, the  questions  of  the  respective  societies  are  de- 
bated, settled,  and  put  into  effect.  But  the  members  may 
elect  their  representative  body?  They  may,  if  they  wish 
to  waste  their  time  in  going  through  the  prescribed  mo- 
tions; it  is  like  filling  out  and  sending  in  to  a  stockhold- 
ers' meeting  your  proxy  for  100  shares  of  Steel  Com- 
mon. For  each  of  the  ballots  to  which  we  refer  above 
gives  us  the  opportunity  for  voting  for  one  out  of  one. 

"Dinner  is  served,  sir,"  said  the  polite  waiter  to  the 
newcomer  in  the  mining  town.  "Will  you  have  beans, 
sir?"  "No,  thanks,  I  don't  care  for  beans."  "In  that 
case,  sir,  dinner  is  over,  sir." 

Each  ballot  is  the  official  ballot  prepared  by  the  incum- 
bent governing  body,  naming  its  successors.  A  devia- 
tion from  this  "regular  slate"  is  theoretically  possible. 
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but  ordinarily  not  practicable,  especially  where  it  is  not 
desirable — as  in  the  present  instances,  where  the  candi- 
dates are  chosen  so  wisely. 

Our  text,  however,  is  democracy  and  the  engineer  as 
a  test  case.  As  a  working  model  of  a  community  ideally 
fitted  for  democracy,  what  system  of  government  have 
we  adopted?  It  is  not  a  democracy,  except  in  outward 
form,  like  the  government  of  Mexico  or  Guatemala.  The 
invitation  to  vote  for  one  of  one  has  the  same  relative 
weight  in  both  cases.  It  is,  then,  an  oligarchy.  An  aris- 
tocratic oligarchy?  We  cannot  admit  this,  if  we  adhere 
to  our  appraisal  of  engineers  above — all  are  intellectual 
aristocrats.  In  a  way,  a  self-perpetuating  oligarchy, 
which  determines  its  own  successors,  whether  new  mem- 
bers or  old. 

We  are  very  well  satisfied  with  this  form  of  govern- 
ment— and  so  are  engineers  in  general.  We  flourish 
under  it ;  and  that  is  what  worries  us — because  what 
we  like  is  not  always  good  for  us.  The  tendency  to  rul- 
ing cliques,  even  to  a  dominating  "boss,"  is  as  marked 
in  scientific  societies  as  it  is  in  outside  politics.  What 
thoughtful  man  but  has  noted  curiously  this  tendency  in 
city  and  national  afl'airs?  A  recent  English  university 
expert  stated  that  the  chief  difference  he  observed  be- 
tween England  and  American  universities  was  the 
democratic  system  in  the  former,  and  the  autocratic  sys- 
ten  in  the  lattex". 

What  auguiy  may  one  make  for  the  future  of  America 
from  these  indications?  Will  it  follow  the  law  estab- 
lished by  the  republics  of  Greece  and  Rome,  and  pass 
from  a  virile  and  individuality-asserting  democracy  to 
a  prosperous  and  orderly  community,  well  governed  by 
professionals,  and  so  on  to  a  gradual  decay? 


i 


Konserning  Fonetiks 

FROM  various  reliable  printed  sources  we  note  that 
Mr.  Walter  Shockley's  effort  to  get  a  popular  vote 
on  the  question  of  spelling  reform  from  the  American 
Institute  of  Mining  and  Metallurgical  Engineers  has 
evoked  a  storm  of  "irritation,"  "vituperation,"  and  even 
"profanity"  (we  like  the  baffled  crescendo  of  the  above). 
No  voice  is  raised  in  his  support,  except  now  and  then 
a  voice  crying  in  the  wilderness. 

You  do  not  irritate  us  here  on  The  Journal,  dear  Mr. 
Shockley.  You  give  us  joy  and  pride.  We  thrill  to  you 
as  we  do  to  the  hero  of  "When  Knighthood  Was  in 
Flower" — to  the  armored  champion  who  flings  dovsm 
his  gauntlet  against  the  field  in  defense  of  Truth  and 
Progress.  Your  name  is  the  very  name  an  author  should 
choose  for  such  a  champion,  riding  valiantly  to  all 
jousting  shocks.  We  envy  you;  but  we  would  not  dare 
to  emulate  you  or  even  to  support  you.  It  would  put  us 
out  of  business,  and  we  shall  vote  against  you. 

It  is  quite  truly  urged  against  you  that  it  is  not  the 
job  of  the  engineer  to  bother  about  spelling  reform; 
that  is  up  to — let  us  see — the  other  fellow.  Not  up  to 
The  Jovmal — oh,  no!  We  beg  to  be  e.xcused.  We  prefer, 
anyhow,  the  hallowed  and  inspired  orthography  of  the 
Scriptures:  the  spelling  of  Shakespeare  and  Milton  is 
good  enough  for  us.  What's  that?  Shakespeare  and 
Milton  are  among  your  authorities?  How  irritating  you 
are,  Mr.  Shockley !  Please  do  not  interrupt.  We  would 
not  willingly  lose  the  wealth  of  etymology  that  comes 
to  our  mind  when  we  write  though,  through,  thought, 
brought,  and  so  on;  instead  of  your  exposed  and  indeli- 
cate, tho,  thru,  thot,  and  hrot.  The  ough  reminds  us,  as 
every  child  knows,  of  our  dear  Teutonic  ancestors  who 


had  the  same  delightful  guttural  sound  in  speaking  these 
words  which  now  delights  us  when  we  hear  the  Germans 
say  dock,  durch,  daehte,  and  brachte,  and  which  we  now 
only  make  when  we  clear  our  throats  preliminary  to 
expectoration. 

Have  you,  moreover,  thought  of  the  industrial  chaos 
involved  in  your  proposals?  Take  only  the  four  words 
above  cited.  You  propose  to  reduce  27  letters  to  15 — a 
nearly  50  per  cent  decrease.  We  have  calculated  that 
this  combination  is  written  or  printed  in  the  United 
States  alone  in  one  year  327  million  billion  times;  that 
the  cutting  down  of  the  length  of  the  written  or  printed 
words  by  one-half  would  mean  the  throwing  out  of 
employment,  for  pencils  alone,  of  240,000  lumbermen; 
would  cut  out  the  market  for  31,242  tons  of  nickel  and 
40,000  tons  of  rubber.  Fifty  per  cent  of  our  graphite 
mines  would  close  down.  The  reduction  on  wear  and 
tear  on  fountain  pen  points  would  further  limit  the  de- 
mand for  gold  and  further  increase  the  sad  plight  of 
that  industry.  The  amount  of  paper  to  which  the 
Sunday  newspapers  alone  would  be  reduced  would  throw 
spruce  lumbermen  out  of  work  on  320,417  acres  of  pulp 
wood.  The  reduction  of  the  wear  and  tear  on  the  neces- 
sary garments  of  proof-readers  and  editors  would  reduce 
the  demand  for  trousers  so  that  the  price  would  drop, 
and  many  a  worthy  Goldstein  would  not  buy  his  new 
spring  car.  One  less  editor  for  each  journal  would  be 
necessary,  and  that  one  might  be  us!  Avaunt,  Mr. 
Shockley !  You  would  put  us  out  of  business !  The 
Teachers'  Branch  of  the  American  Federation  of  Labor, 
the  National  Society  of  Editors — in  fact,  all  organized 
labor — is  against  you! 

It  is  true  that  the  French  and  the  Spanish,  through 
their  learned  academies,  reformed  long  ago  their  spell- 
ing, eliminated  the  obsolete  letters  that  stood  for  obso- 
lete sounds,  and  so  produced  the  languages  we  rejoice 
in.  It  is  true,  as  we  read  in  the  morning's  paper,  that 
the  Chinese  government  has  adopted  a  phonetic  system 
(mark  the  ph  in  phonetic,  which  signifies,  what  every 
child  should  remember,  that  the  combination,  though 
pronounced  like  f,  represents  the  Greek  f  or  phi,  and 
that  the  word  is  derived  from  the  same  source  as  phony). 
To  resume — it  is  true  that  the  Chinese  are  now  learning 
to  read  in  a  few  weeks,  where  formerly  it  took  four  or 
five  years  to  master  the  40,000  characters.  What  of  it? 
Remember  your  Anglo-Saxon  heritage,  Mr.  Shockley. 
We  are  sprung  from  a  race — the  British — who,  with  a 
government  more  democratic  than  that  of  America, 
weep  when  they  sing  "God  Save  the  King,"  because  the 
king  made  their  ancestors  sing  and  weep  a  thousand 
years  ago.  The  Chinese  have  cut  off  their  pigtails,  un- 
bound their  women's  feet,  discarded  their  wiuting  sys- 
tem in  which  were  contained  endless  treasures  of  tradi- 
tion, history,  and  etymology;  but  are  you  prepared  to 
eat  in  the  dining  car  in  your  shirt-sleeves,  to  keep  your 
hat  on  in  church  or  for  your  wife  to  take  hers  off;  to 
attend  a  grand  banquet  without  your  dress  suit,  or  to 
doff  your  muddy  shoes  and  enter  your  friend's  home  in 
your  stockings? 

The  metric  system,  we  have  been  given  to  understand 
by  solid  citizens,  is  an  affront  and  an  indelicacy.  How 
much  more  respectable  are  troy  and  avoirdupois  ounces, 
short  and  long  tons!  In  Turkey  they  do  it  even  better: 
the  linear  measure  for  such  and  such  a  length  of  silk 
is  different,  and  with  a  different  table,  from  that  for 
cotton;  and  so  on.  That  appeals  to  our  Anglo-Saxon 
sense  of  fitness.     We  box  our  naughty  children's  ears. 
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and  our  appetites  leave  us,  if  they  refer  at  table  to  pig 
meat;  but  as  pork  we  gladly  eat  the  pig.  Why?  For  an 
excellent  reason.  When  our  Norman-French  ancestors 
conquered  our  Anglo-Saxon  ancestors  a  thousand  years 
ago,  French  became  the  language  of  the  gentry,  Anglo- 
Saxon  that  of  the  laborer.  Thus,  to  use  French  instead 
of  Anglo-Saxon  words  became  refined,  and  the  reverse 
became  even  indelicate.  You  would  even  now  be  kicked 
out  of  any  respectable  company  if  you  used  certain 
ancient  and  honorable  Anglo-Saxon  words  instead  of 
their  French  or  Latin  synonyms.  If  you  use  them  in  a 
public  speech  or  in  a  book,  you  would  be  fined  and 
imprisoned. 

Therefore  we  advise  you  in  all  kindness,  Mr.  Shock- 
ley,  "Back  up!"  (or  "Back  down,"  whichever  is  correct 
—"Retire!"  to  be  elegant.)  Roosevelt  was  up  against  it 
like  you — and  backed  down.  Do  you  remember  the  in- 
dignation he  aroused  by  espousing  the  principle  of  spell- 
ing reform  when  he  was  President?  We  remember  de- 
fending him  then  against  the  attack  of  one  of  our 
friends — a  college  professor.  We  shall  not  defend  you. 
Certainly,  this  that  you  propose  is  no  business  for  engi- 
neers— any  more  than  the  metric  system.  We  must  be — 
oh,  so  careful !  Back  down — or  go  to  Asia.  The  next 
century  may  belong  to  Asia. 

"Look  East,  where  whole  new  millions  are 
In  Vishnu  land  what  Avatar?" 


The  Statistician  and  the 
Gold-Mining  Problem 

OUR  editorial  of  Nov.  15  on  "The  Gold-Mining 
Problem"  was  submitted  by  one  of  our  subscribers 
to  a  great  statistical  organization,  and  we  have  been 
permitted  to  look  over  the  reply.  The  writer  takes 
exception  to  our  somewhat  philosophical  statement  that 
the  United  States  is  gold-bankrupt,  but  acknowledges 
it  in  the  first  sentence  of  his  analysis:  "Even  though 
the  Government  would  not  be  in  a  position  to  exchange 
gold  for  all  of  this  outstanding  currency,  it  is  never- 
theless backed  up  by  the  very  highest  type  of  security." 
This  security  is  "the  best  class  of  rediscounted  paper" 
and  "Government  bonds"  and  "credit  of  the  banks  is- 
suing the  note."  Totaling  the  figures  he  gives  us,  we 
find  roughly  nearly  six  billions  of  currency  in  cir- 
culation, of  which  about  one  and  a  quarter  billion  is 
gold  and  silver  coins,  the  remaining  four  and  three 
quarter  billions  of  paper  currency  being  secured  by  a 
little  over  one  and  three-quarter  billions  in  gold,  with 
a  little  silver. 

A  person  or  corporation  is  bankrupt,  as  the  term  is 
commonly  u.sed,  when  unable  to  pay  his  or  its  debts. 
If  all  holders  of  paper  dollars  should  demand  real  money 
or  gold  dollars,  at  once,  the  country  would  find  itself 
nearly  three  billion  dollars  short  of  the  ability  to  meet 
its  debts  on  the  basis  of  its  outstanding  currency 
alone. 

The  situation  is  evident  to  any  but  a  student  of  bank- 
ing and  finance,  who  visualizes  the  dollar  not  as  gold, 
but  disregards  the  gold  standard  and  conceives  of  the 
dollar  as  something  intangible.  One  such  writer  claims 
that  the  gold  coin  is  not  money  at  all,  but  is  of  value 
only  because  it  is  a  "promise  to  pay  twenty  dollars!" 
Such  students  will  repb'  to  us  that  the  Government  has 
back  of  it  all  the  wealth  of  the  country:  therefore 
that  its  assets  are  vastly  greater  than  its  liabilities. 
On   this  theory,  of  course,  a  government  could   never 


be  bankrupt,  and  so  long  as  it  controlled  the  country 
its  paper  I  O  U's  would  be  worth  their  face  value 
in  gold.  The  fallacy  of  this  theory  is  shown  best 
in  Europe.  In  Germany,  with  the  government  strongly 
in  control  of  all  the  present  and  future  wealth  of  the 
country,  the  mark,  though  on  a  gold  basis,  is  worth 
one  cent  on  the  dollar.  The  German  people  and  the 
world  have  decided,  in  the  face  of  all  theories,  that 
Germany  is  bankrupt,  and  can  pay  one  cent  on  the 
dollar. 

England,  by  her  premiums  paid  (in  paper  and  other 
forms  of  credit)  on  gold  imported  from  Australia  and 
elsewhere,  acknowledges  herself  gold-bankrupt.  She 
cannot  pay  one  hundred  cents  on  the  dollar. 

Let  us  beware  how  we  follow  the  will-o'-the-wisp  of 
finance.  The  diff'erence  between  Germany  and  the 
United  States  is  one  of  degree.  The  fallacy  of  the  im- 
possibility of  bankruptcy  of  a  government  is  shown  by 
Germany,  and  was  shown  long  before  by  Turkey  and 
other  countries.  Beyond  a  certain  point  the  govern- 
ment cannot  commandeer  and  confiscate  the  wealth  of 
the  country  to  make  good  its  debts.  Revolution  or 
repudiation  must  eventually  terminate  the  financial 
serial. 

In  the  above  we  have  taken  no  account  of  the  out- 
standing debt  of  the  I'nited  States,  which  amounts  to 
twenty-six  billions. 

The  statistical  organization  in  question,  after  quot- 
ing the  figures  to  show  the  decreasing  production  of 
gold  in  the  world,  which  was  423  millions  in  1917,  384 
millions  in  1918,  and  around  350  millions  in  1919.  states: 
"This  decreased  production  tends  to  lessen  prices." 
Certainly,  as  we  explained  in  our  editorial,  this  is 
theoretically  true,  and  would  be  actively  and  positively 
true  if  gold  were  our  real  standard,  and  used  in  our 
current  transactions.  But  the  figures  referred  to  above 
show  that,  out  of  nearly  six  billions  currency  extant, 
there  is  only  one  and  a  quarter  billions  of  gold  and 
silver  currency;  and  out  of  this,  it  is  our  impression 
that  the  billion  of  gold  coin  is  mainly  kept  in  reserve 
or  used  only  in  major  transactions  by  the  bankers. 
Besides  that,  another  form  of  currency  is  in  enormous 
use — the  check — which  is  the  form  of  banknote  based 
upon  the  drawer's  deposit,  which  will  be  ordinarily 
another  check,  drawn  by  people  who  have  deposited  a 
third  check  in  another  bank,  and  so  on.  We  have  no 
idea  as  to  the  proportion  of  business  transactions  that 
are  handled  with  checks  instead  of  currency :  but  let 
us  say  95  per  cent.  Say  that  the  average  man  does 
95  per  cent  of  his  financial  transactions  with  checks 
(bank  paper)  and  5  per  cent  in  currency,  which  will 
be  95  per  cent  Government  paper.  The  chances  are 
that  he  will  not  handle  real  money — gold — at  all,  and 
nothing  of  real  value  except  a  few  silver  coins.  The 
result  is  that  we  do  not  use  gold  for  money.  It 
is  substantially  and  for  all  practical  purposes  demon- 
etized, and  we  think  and  deal  in  terms  of  the  dollar 
of  theoretical  gold.  These  theoretical  dollars  have  been 
multiplied,  by  the  Government  and  the  bankers,  till 
they  have  lost  their  relation  to  the  real  value  of  gold, 
the  standard;  and  whatever  they  may  represent,  in 
the  way  of  mutual  confidence,  they  have  no  fixed  basis. 
To  use  our  former  metaphor,  the  balloon  of  credit  is 
dragging  its  anchor  of  gold,  already  above  the  earth. 
The  remedy  is  to  increase  the  amount  of  real  money 
of  any  kind  in  circulation,  and  buy  and  sell  more  on 
metal  as  a  basis  and  standard,  not  "playing  store"  with 
nothing  but  paper  scraps,  like  the  children. 
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Selection  of  Engineers 

THE  selection  of  an  engineer  for  a  responsible 
appointment  is  of  serious  intei-est  to  both  the 
employer  and  the  employee.  Employers  of  technical 
men,  and  young  engineers  who  desire  professional 
advancement,  may  ponder  over  this  problem  to  advan- 
tage. The  careful  employer  is  usually  on  the  lookout 
for  a  man  who  can  fulfill  not  only  the  immediate 
requirements  of  the  position,  but  also  has  capacity  for 
further  and  larger  achievement.  The  candidate  who 
should  seek  the  appointment  is  one  who  has  the  neces- 
sary training  and  experience  to  assume  the  responsi- 
bility with  safety,  and  at  the  same  time  find  in  his  new 
work  incentives  to  activity  and  opportunity  for  profes- 
sional growth. 

Capacity  for  achievement  depends  on  several  factors. 
It  may  be  born  in  the  individual,  or  it  may  be  the  result 
of  environment.  If  it  is  inherited  it  may  manifest 
itself  in  numerous  ways.  One  man  may  have  a  few  well- 
defined  traits,  whereas  another  may  have  a  variety  of 
tendencies,  and  be  versatile  in  his  accomplishments. 
Again,  one  may  exhibit  a  special  aptitude  for  mental 
activity  and  accomplishment;  another  develop  special 
skill  or  manual  dexterity. 

The  successful  technical  man  is  he  who  has  the  ability 
to  grasp  and  correlate  ideas.  His  mind  may  be  of  the 
creative  type  or  of  the  administrative  t>-pe.  The 
creative  type  of  mind  is  the  less  complex,  and  is  usually 
that  of  the  scientist,  artist,  engineer,  and  professional 
man.  The  engineer  must  be  capable  of  a  high  degree 
of  mental  abstraction.  He  must  appreciate  the  relations 
between  cause  and  effect,  deal  with  and  solve  difficult 
concrete  problems,  and  apply  fundamental  principles. 
He  is  likely  to  be  individualistic  in  his  tendencies.  The 
administrative  type  of  mind  is  that  of  the  successful 
commercial  man,  who  must  deal  more  with  personal 
relations  than  with  abstraction.  The  first-class  execu- 
tive anticipates  conditions,  is  a  good  mixer,  and  a  prac- 
tical psychologist. 

If  a  man  is  not  born  with  a  capacity  for  achievement 
he  may  acquire  it  by  education.  Technical  education 
should  provide  not  only  book  knowledge  of  fundamental 
principles,  but  skill  in  applying  those  principles.  The 
aim  of  technical  education  should  be  to  produce  experts. 
Purely  academic  training  is  good  as  far  as  it  goes,  but 
it  should  be  supplemented  by  thorough  first-hand 
knowledge  gained  by  experience.  Acquisition  of  learn- 
ing should  go  hand  in  hand  with  the  application  of  that 
learning  to  special  problems.  The  well-trained  engineer 
will  analyze  his  problem,  apply  known  principles  in  its 
solution,  and  then  perhaps  deduce  new  principles  or 
discover  new  applications  for  the  old  ones.  Principles 
can  best  be  taught  through  their  application. 

Engineers,  as  well  as  others,  require  incentives  to 
activity  in  order  to  accomplish  more  and  better  results. 
It  is  of  interest  to  realize  that  few  men  work  anywhere 
near  their  capacity.  Therefore,  many  achieve  only  a 
fraction  of  what  they  are  capable  of  accomplishing  if 
they  would  put  on  more  steam.  The  successful  men  who 
stand  out  prominently  above  their  fellows  are  those  who 
habitually  work  under  high  pressure,  so  far  as  mental 
activity  is  concerned. 

The  incentives  which  drive  men  on  are  various.  The 
incentive  of  one  man  may  be  the  mere  pleasure  of  solv- 
ing a  problem.  Another  strives  to  win  the  respect  and 
esteem  of  his  associates.    A  third  desires  a  reputation 


for  filling  his  contracts  and  delivering  results.  "  Prin- 
ciple and  duty  are  sufficient  incentives  for  others,  who 
gain  maximum  satisfaction  in  the  knowledge  that  a 
duty  has  been  well  performed.  Less  highly  organized 
minds  may  have  such  incentives  as  mere  desire  for, 
wealth,  or  fear  of  the  price  of  failure. 

Habit  is  an  important  factor  in  an  engineer's  capac- 
ity. One  of  the  worst  habits  is  mental  laziness  or  idle- 
ness. If  old  habits  are  bad,  they  should  be  replaced  by 
new  ones  that  will  tend  to  develop  fresh  incentives  to 
useful  work.  One  of  the  best  ways  to  form  a  new  set 
of  habits  is  to  move  into  new  surroundings  and  form 
new  acquaintances  and  associates  from  among  a  set  of 
entire  strangers.  A  radical  move  into  new  surround- 
ings may  prove  to  be  a  valuable  stimulation.  It  is  some- 
times better  for  a  man  to  wrestle  with  the  possibility  of 
making  a  few  new  failures,  than  to  sink  into  the 
monotonous  life  which  may  involve  only  the  habitual 
dodging  of  old  mistakes. 

The  engineer's  capacity  for  success  may  depend  on 
his  fertility  of  mind  to  originate  new  ideas,  and  his 
judgment  in  selecting  the  most  vital  and  effective  ones 
for  use.  Both  mental  activity  and  practical  experience 
have  a  strong  cumulative  effect.  Every  experience 
enhances  the  engineer's  ability  to  achieve  more.  Every 
engineer  has  opportunity  to  acquire  knowledge  through 
study,  assimilation,  and  deduction  of  fundamental  prin- 
ciples; to  accumulate  skill  through  application  of  these 
principles  to  practical  problems;  and  develop  incentives 
to  productive  effort.  His  success  will  depend  not  a 
little  upon  his  power  to  generate  tireless  enthusiasm 
and  energy,  and  his  ability  to  maintain  a  continual  flow 
of  worth-while  ideas  and  impulses. 


Efficiency  of  Mexican  Labor 

IABOR  output  bears  a  definite  relation  to  food  input. 
^  Labor  efficiency  is  due  in  part  to  the  experience 
and  in  part  to  the  training  of  the  worker,  but,  apart 
from  these,  where  physical  exertion  is  a  conspicuous 
feature,  the  human  machine  must  receive  in  the  form 
of  food  an  equivalent  of  energy  equal  to  or  greater 
than  the  energy  yielded  up  to  the  job;  otherwise  there 
will  be  physical  deterioration.  This  is  a  common-sense 
base  for  the  study  of  efficiency. 

In  this  issue  of  The  Journal  Clarence  A.  Grabill  gives 
our  readers  another  point  of  view  on  conditions  in 
Mexico.  It  is  based  upon  the  foregoing  principle.  How 
much  of  the  brigandage  of  Mexico  is  due  fundamentally 
to  the  lack  of  sufficient  food,  both  in  quantity  and 
kind,  we  cannot  undertake  to  state,  but  we  feel  that 
it  is  one  of  the  causes  of  the  unsettled  conditions  in 
that  country. 

Americans  are  prone  to  consider  Mexican  labor  as  of 
poor  grade,  and  inefficient,  but  we  have  not  before  seen 
an  analysis  of  the  causes  such  as  Mr.  Grabill  presents. 
Speaking  of  fundamental  causes  of  human  inefficiency, 
we  recall  the  case  of  the  hookworm  disease.  We  believe 
that  labor  inefficiency,  excepting  that  form  resulting 
from  national  disturbances  engendered  by  the  war,  can 
usually  be  traced  to  a  fundamental  cause  which  requires 
intelligent  handling  for  its  removal.  American  man- 
agers of  mines  and  smelteries  in  Mexico  have  it  in 
their  power  to  do  constructive  work  for  Mexico  by  look- 
ing into  the  food  problem  at  their  properties  and 
remedying  abnormal  or  poor  conditions,  both  in  the 
supply  and  utilization  of  food. 
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What  Others  Think 


Engineering,  Latin  and  Greek 

A  letter  entitled  "Engineering,  Latin  and  Greek," 
published  in  The  Journal  of  Sept.  27,  struck  my  eye. 
I  say  "struck"  advisedly.  I  do  not  wish  to  become 
sarcastic,  but  the  author  has  evidently  attended  two 
of  our  best  institutions  of  learning,  and  yet  has  not 
received  an  education.  The  fault  is  not  that  of  the 
individual,  but  rather  that  of  the  system  followed  by 
our  higher  institutions  of  learning. 

Let  us  first  define  "education."  Education  means 
to  draw  out,  from  (Latin,  e-duco).  Development 
expresses  the  idea  more  clearly.  Education  means  the 
development  of  a  man.  It  is  well  expressed  by  the 
phrase,  "mens  sana  in  corpore  sano"  (a  sound  mind  in 
a  sound  body).  To  be  personal,  my  father  left  school 
at  the  age  of  ten  years.  He  was  a  far  better  educated 
man  than  I  shall  ever  be,  even  though  I  received  my 
A.  B.  before  beginning  the  study  of  mining.  Combined 
with  his  knowledge  of  facts  and  fundamentals,  he 
possessed  a  character  developed  by  hard  work  and  self- 
denial. 

Under  my  definition  of  education,  we  may  ignore  and 
omit  the  question  of  education  as  a  business  invest- 
ment. For,  perhaps,  education  has  little  to  do  with 
business  training. 

Under  the  term  "education,"  we  can  include  such 
knowledge  and  training  as  will  render  a  man  capable 
of  being  a  good  man  and  a  good  citizen.  Business 
training  has  little  to  do  vdth  this  question;  for  how 
can  we  compare  the  surveyor  with  an  assayer?  Must 
we  not  compare  them  as  men  and  as  citizens? 

The  question  as  to  the  value  of  Latin:  The  value 
of  anythine:  is  in  its  use;  so  if  not  used,  most  things 
are  valueless.  Under  the  scholastic  system  of  educa- 
tion, which  preceded  our  "elective"  system,  Latin  was 
studied  for  its  use.  In  the  preparatory  school,  Latin, 
Greek,  and  French  were  studied,  so  that  when  the 
student  entered  the  "poetry"  class  (freshman),  he 
studied  and  compared  the  Latin,  Greek,  French,  and 
English  poets.  In  rhetoric  (sophomore)  class,  he  studied 
and  compared  the  best  orations  of  Latin,  Greek,  French, 
and  English  literatures.  Then  followed  logic,  and  the 
study  of  literature,  the  comedies  and  tragedies  of  the 
different  literatures.  Then  came  philosophy  and  eco- 
nomics, and  along  with  these  coui"ses  of  "culture,"  as 
.=;ome  term  them,  were  courses  in  science  and  mathe- 
matics (through  calculus).  The  student  was  able  to 
take  a  good  course  in  science,  as  twenty-six  hours  a 
week  were  spent  in  class,  against  fifteen  of  the  "elective" 
system. 

I  have  written  this  much  of  the  use  of  Latin,  that 
I  may  be  able  to  answer  like  the  Yankee  who  answers 
by  asking  a  question.  Why  not  make  Latin  a  requisite 
for  entrance  to  all  scientific  schools  and  spend  one 
hour  each  day  in  the  study  of  Latin?  Then  the  engi- 
neers of  every  country  will  have  a  common  medium  of 
expression.  It  will  not  be  necessary  to  acquire  one  or 
more  of  the  modern  languages.  The  engineer,  on  visit- 
ing a  foreign  land,  will  be  able  to  converse  with  the 
members  of  his  profession.  Again,  Latin,  being  a 
"dead"  language,   is  not  subject  to  change;   the  ideas 


conveyed  by  the  words  are  fixed;  thus,  scientific  articles 
may  best  be  written  in  Latin. 

I  have  no  idea  that  this  proposal  will  be  considered 
seriously,  for  today  the  study  of  Latin  is  considered 
to  be  of  no  advantage  by  the  "Pan-Germans,"  and  most 
Americans  little  realize  how  they  have  been  filled  with 
the  German  materialistic  philosohpy,  which  has  been 
propagated  by  the  "elective"  schools. 

Regarding  the  fact  that  some  men  have  been  success- 
ful (or  fortunate)  in  business  after  attending  college, 
this  is  a  repetition  of  the  old  fallacy,  "post  hoc.  ergo 
propter  hoc." 

We  are  all  given  to  this  most  common  error  of  believ- 
ing that  because  the  first  event  preceded  the  second, 
the  second  happened  on  account  of  the  preceding  event — 
when,  in  reality,  there  may  be  no  connection  other  than 
that  of  time  between  the  events. 

"The  fault  is  not  in  the  stars,  but  in  ourselves, 
that  we  are  underlings."  John  F.  Lyon. 

Los  Angeles,  Cal.,  Feb.  6.  1920. 


The  Tungsten  Industry 

The  letter  by  Charles  Hardy  in  The  Journal  of  Jan. 
3,  p.  6,  is  interesting,  not  because  it  points  to  any  new 
or  unexpected  conditions  respecting  all  of  the  important 
war  materials,  but  for  the  reason  that  its  description  of 
the  present  tungsten  situation  reads  so  true  to  form. 
It  points  out  that  a  condition  has  been  brought  about  in 
the  tungsten  trade  which  some  engineers  and  others 
for  eighteen  months  have  insipted  must  sooner  or 
later  occur  with  all  those  metals  and  mineral  products 
which  can  be  produced  more  cheaply  abroad  than 
at  home. 

Without  artificial  pressure  from  some  point,  the 
former  sources  of  ore  will  again  become  productive; 
these  ores  will  go  into  their  old  trade  channels,  be 
manufactured  again  by  the  citizens  who  worked  upon 
them  prior  to  1919,  and  will  be  sold  the  same  traders 
who  bought  the  finished  goods  prior  to  1914. 

The  strange  part  of  Mr.  Hardy's  letter  is  the  serious- 
ness of  his  desire  that  the  laws  of  nature  and  trade 
should  be  artificially  manipulated,  so  as  to  permit  of 
the  United  States  retaining  the  control  of  the  tungsten 
situation  that  it  held  during  1918.  You  have  explained 
why  this  was  done  with  propriety  in  the  case  of  mag- 
nesite  and  why  it  could  scarcely  be  done  in  the  case 
of  those  elements  which  are  not  found  abundantly  with- 
in our  own  territory. 

The  solution  to  this  problem,  and  to  several  others 
almost  identical,  is  given  by  Mr.  Hardy  himself  when 
he  writes,  "others  who  have  been  in  the  trade  are  really 
and  seriously  considering  whether  their  energy  had 
not  better  be  directed  to  other  purposes  before  it  is 
too  late." 

This  is  not  a  pleasant  thought  to  any  of  us  who  have 
been  interested  in  the  production  of  the  relatively  new 
minerals  or  metals,  and  yet  as  a  practical  proposition 
we  are  up  against  that,  or  we  must  convince  the  ma- 
jority of  the  American  people  that  it  will  be  profitable 
to  subsidize  production  of  these  ores  and  metals. 

New  York,  Jan.  25,  1920.  F.  F.  ShaRPLESS. 
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By  The  Way 


Curfew  at  Bisbee 

Bisbee,  Ariz.,  has  adopted  a  curfew  law  for  the  young. 
Everj-  child  under  sixteen  must  be  off  the  streets  by 
9  p.  m.,  unless  under  escort.  The  mining  camp  is  rap- 
idly becoming  a  safer  place  to  live  in  than  the  large 
city. 

Unitania 

"The  United  States  and  Britannia  must  unite  on  the 
metric  advance,"  says  the  World  Trade  Club  of  San 
Francisco.  The  club  is  offering  a  prize  of  $1,000  for 
the  best  name  proposed  for  the  two  countries  united. 
This  will  be  awarded  May  15  next.  "Unitania"  is  the 
prize  winner  to  date.  The  Cunard  Line,  at  least,  may 
find  in  the  new  name  something  of  interest. 

The  Camp  Bird  Deep  Tunnel 

Some  time  ago  it  was  given  out  to  the  press  that  the 
Camp  Bird,  at  Ouray,  Col.,  was  running  its  long  deep- 
level  tunnel  to  tap  the  vein  in  depth  below  the  mine 
workings,  and  that  a  successful  result  was  expected,  in 
spite  of  the  fact  that  J.  E.  Spurr,  after  a  geological 
examination,  had  declined  to  recommend  the  driving  of 
this  tunnel.  The  tunnel  is  now  completed,  and  it  is 
reported — not  to  the  press — that  nothing  has  been  found, 
and  the  mine  has  been  shut  down.  After  the  expendi- 
ture of  a  quarter  of  a  million  dollars  on  this  deep  tunnel 
gamble,  the  directors  in  London  doubtless  have  a  higher 
appraisal  of  the  value  of  applied  geology  than  before. 

Splitting  the  Nickel 

That  merchants  may  not  continue  to  profit  by  the 
practice  of  absorbing  the  half-cent  when  purchases  do 
not  total  an  even  cent.  Representative  Vestal,  of  Indiana, 
has  introduced  a  bill  providing  for  the  coinage  of  a  two- 
and-one-half  cent  piece,  according  to  our  Washington 
correspondent.  His  bill  also  provides  that  one  side  of 
the  coin  is  to  show  a  likeness  of  Theodore  Roosevelt. 
The  coin  is  to  be  composed  of  95  per  cent  copper  and 
5  per  cent  of  tin  and  zinc.  But  Mr.  Vestal  betrays  an 
almost  virginal  innocence  of  buying  and  selling  if  he 
thinks  that  a  two-and-a-half-cent  piece  will  block  the 
nefarious  game  of  the  predatory  profiteer. 

After  the  Gold  Rush 

"In  failing  gold  industrj%  and  the  gradual  abandon- 
ment of  placer  ground  to  Chinamen,  there  is  abundant 
pathos,"  wrote  Clarence  King,  of  California,  in  1860. 
"You  see  it  in  a  hundred  towns  and  camps  where  empty 
buildings  in  disrepair  stand  in  rows;  no  nailing  up  of 
blinds  or  of  closing  doors  hides  the  vacancy.  The  cheap 
squalor  of  Chinese  streets  adds  misery  to  the  scene 
besides  scenting  a  pure  mountainous  air  with  odors 
of  complete  wretchedness.  Pigs  prowl  the  streets.  Every 
deserted  cabin  knows  a  story  of  brave,  manly  effort 
ended  in  bitter  failure,  and  the  lingering  stranded  men 
have  a  melancholy  look  as  of  faint  fish  the  ebb  has  left 
to  die.  .  .  .  The  '49  rough  still  stays  on  in  almost 
every  camp.  He  evaded  the  rope  by  joining  the  'Vigil- 
ants'  and  has  become  a  safe  and  fangless  wolf  in  sheep's 
clothing.  He  found  early  that  he  could  sponge  and 
swindle  a  larger  amount  from  any  given  community 
than  could  be  plundered,  to  say  nothing  of  the  advan- 
tage of  personal  security.  But  now  all  these  characters 
are  few  and  widely  scattered." 


Assayers  and  Chemists,  Attention! 

"Under  the  new  prohibition  law,"  writes  our  Lords- 
burg  correspondent,  "no  one  may  have  in  his  possession 
any  appliance  that  may  be  used  for  distillation  purposes 
without  being  subject  to  fine  and  imprisonment.  Almost 
every  mine  assay  office  has  a  still  for  making  distilled 
water,  especially  if  they  make  'slop'  assays  for  copper. 
Such  appliances  are  an  absolute  necessity  and  naturally 
most  plants  would  continue  using  them,  with  no  thought 
of  having  been  made  criminals  thereby.  Some  day  some 
zealous  deputy  marshal  is  liable  to  wander  in  and 
pinch  the  whole  works,  and  thereby  cause  a  lot  of  trouble 
to  innocent  folks.  Why  not,  in  the  usual  spirit  of  help- 
fulness, have  The  Journal  take  the  matter  up  with  the 
powers  that  be  in  Washington  and  get  a  ruling  and 
an  arrangement  for  permits,  and  at  the  same  time  warn 
the  innocent  criminals  of  the  consequences  of  having 
in  their  possession  such  a  heinous  instrument  as  a  still, 
even  though  it  may  be  used  for  such  an  innocent  pur- 
pose as  the  purification  of  that  which  a  fanatical 
minority  would  force  down  our  throats?" 

Line  Forms  on  the  Right 

We  republish  in  part,  without  charge,  the  following 
advertisement  from  The  Washington  Post. 

ARIZONA  COPPER. 

Orion  Gold  and  Copper  Company, 

Maricopa  County,  Arizona. 

Chrysacolla   (malachite  and  azurite)   copper  ore. 

Sulphuriatic  process  used  for  extraction  of  copper  at  a 
cost  of  $2  per  ton,  thus  doing  away  with  freight  and  smelter 
charges.     Bona  fide  and  worthy  of  investigation. 

Limited  number  of  shares  at  40  cents  per  share. 

The  "Arizona  Copper"  is  no  doubt  for  the  purpose  of 
attracting  attention.  Stockholders  in  the  well-known 
company  bearing  this  name,  for  example,  might  think 
an  extra  dividend  was  to  be  announced.  The  reason  for 
"Orion"  is  a  little  harder  to  determine.  The  Hebrew 
word  for  Orion  also  means  "fool,"  and  this  is  significant. 
Also  Orion  in  Greek  mythology  was  a  beauteous  and 
mighty  hunter,  and  it  may  be  that  this  company  may 
have  to  hunt  for  an  adequate  supply  of  ore.  Or,  to  be 
prodigal  in  our  references,  the  principal  star  of  the 
Orion  constellation  is  of  a  coppery  red  color,  and,  there- 
fore, the  name  might  be  thought  appropriate  for  a 
copper  company.  "Gold"  should,  of  course,  have  been 
omitted  from  the  corporate  name,  mining  for  that  metal 
being  somewhat  unpopular  just  now.  Still,  with  the 
impossibility  of  exchanging  a  $10  note  for  a  gold-piece, 
the  possibility  of  obtaining  the  metal  from  the  ground 
will,  no  doubt,  appeal  to  some. 

Chrysacolla  is,  doubtless,  the  fault  of  the  stenographer 
or  typesetter.  We  can  hardly  believe  that  it  is  a  new 
blanket  term  for  malachite  and  azurite,  as  indicated. 
As  to  the  sulphuriatic  process,  we  think  prospective 
stockholders  should  be  entitled  to  a  comparison  of  this 
euphonious  process  with  the  cyanmalgamatic  or  the 
hydroidiotic  method.  Anyway,  $2  a  ton  seems  high. 
The  milling  cost  at  Ray,  if  we  remember  right,  is  only 
about  a  dollar.  This  is  easily  compensated  for  by  the 
abolition  of  freight  and  smelter  charges,  however.  That 
the  process  is  "worthy  of  investigation"  we  agree. 

The  exact  location  «f  the  mine  is  not  divulged  other 
than  that  it  is  in  Maricopa  County.  Hassayampa  Creek 
flows  down  through  the  middle  of  this  county  and  may 
furnish  the  drinking  water  for  the  company  officials 
when  visiting  the  property. 
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New  Mining  Control  in  Ontario 

Recently  Elected  Government  Controlled  by  Farmer  and  Labor  Elements — Minister  of  Mines 

a  Locomotive  Engineer— Head  of  Health  Department  a  Broom 

Maker  and  Labor  Editor 


By  J.  B. 

Written  exclusively  for  the  E 

THE  recent  general  election  for  members  of  the 
Provincial  Parliament  of  Ontario  has  developed  a 
set  of  conditions  which  may  have  a  material  bear- 
ing on  our  mining  industry,  and,  in  consequence,  the 
great  body  of  mining  men  in  the  United  States,  who 
may  occasionally  turn  their  eyes  northward  toward 
Canada,  may  be  interested  in  knowing  those  conditions, 
and  in  watching  the  results  to  which  they  will  lead. 

First  let  us  enumerate  the  personnel  of  the  govern- 
ment. It  consists  of  a  Lieutenant-Governor,  appointed 
for  a  term  of  years  by  the  Federal  Government  of  Can- 
ada; a  number  of  ministers  known  respectively  as  Pro- 
vincial Treasurer.  Provincial  Secretary,  Minister  of 
Agriculture,  Minister  of  Mines,  Minister  of  Labor  and 
Health,  Minister  of  Education,  and  heads  of  other  de- 
partments; and  a  House  of  Parliament  or  Assembly, 
composed  of  110  members  all  told,  including  the  min- 
isters, elected  by  the  people  for  a  term  of  not  more 
than  four  years.  The  ministers  preside  over  the  various 
departments.  They  represent  constituencies,  and  must 
be  elected  the  same  as  other  members  of  the  House,  and 
in  order  to  continue  to  hold  office  must  be  supported 
by  a  majority  of  its  members.  They  are  assisted  and 
served  by  deputy  ministers,  technical  officers  and  clerks, 
who  are  permanent  members  of  the  Civil  Service,  re- 
movable only  for  cause. 

Administrative  Procedure 

When  the  House  withdraws  its  support  from  a  min- 
istry, usually  as  the  result  of  an  adverse  popular  elec- 
tion, the  Lieutenant-Governor  chooses  a  man  to  be 
Premier,  usually  the  leader  of  the  party  with  the  largest 
following  in  the  House,  and  he,  in  turn,  nominates  the 
various  ministers  who  are  to  serve  with  and  under  him 
in  the  direction  and  control  of  the  more  or  less  inde- 
pendent departments. 

Up  to  the  present  the  Premier  of  Ontario  has  always 
been  a  lawyer,  and  many  if  not  most  of  his  ministers 
have  been  members  of  the  same  profession.  They  have 
usually  been  trained  speakers,  accustomed  to  express 
themselves  fluently,  and  although  they  may  not  have 
known  anything  of  the  class  of  business  transacted  by 
the  departments  over  which  they  were  appointed  to 
preside,  they  were  accustomed  to  act  as  intermediaries 
between  the  public  and  those  departments,  and  if  inter- 
rogated in  the  House  they  would  obtain  information 
from  the  permanent  officials  under  them,  and  communi- 
cate it  to  the  members.  Most  of  them  had  had  little 
executive  experience,  and  they  were  inclined  to  leave  to 
others  the  administration  of  the  laws  which  they  caused 
to  be  passed. 

Previous  to  the  last  general  election  most  of  the 
members  belonged  to  one  or  the  other  of  two  parties, 
known  respectively  as  "Conservatives"  and  "Liberals," 
though  there  was  also  a  small  group  of  men  who  styled 
themselves  the  "Labor"  party.  At  the  same  time  in 
the  smaller  towns  and  throughout  the  rural  sections  a 
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new  party  was  being  formed  which  called  itself  the 
"United  Farmers  of  Ontario,"  or  "U.  F.  0.,"  quite  inde- 
pendent of  cither  of  the  old  organizations.  It  was  not 
committed  to  any  definite  platform,  but,  though  it  sup- 
ported the  temperance  legislation  of  the  last  govern- 
ment, expressed  a  general  dissatisfaction  with  prevail- 
ing conditions. 

Success  of  the  United  Farmers'  Party 

To  the  surprise  of  many,  including  not  a  few  of  the 
farmers  themselves,  the  returns  of  the  voting  as  they 
came  from  the  polls  showed  that  the  new  United  Farm- 
ers' party  had  beaten  both  the  Conservatives  and  the 
Liberals,  and  if  combined  with  the  "Labor"  party, 
would  have  a  majority  in  the  House  over  both  the  old 
parties  together.  The  combination  was  quickly  effected, 
and  the  Farmers'  party  was  immediately  recognized  as 
being  in  control  of  the  political  situation.  Only  two 
of  the  men  elected  belonging  to  it  had  been  in  the  House 
before,  and  not  one  had  had  any  ministerial  experience. 
Apparently  none  of  them  had  made  any  preparations  for 
assuming  the  reins  of  government,  and  they  had  no 
recognized  leader.  However,  they  soon  chose  as  their 
leader  E.  C.  Drury,  who  owTied  and  personally  managed 
a  large  stock  farm.  He  had  not  been  elected  a  member 
of  the  House ;  in  fact,  he  had  not  even  been  a  candidate 
at  the  election,  but  his  father  had  been  Minister  of 
Agriculture  a  number  of  years  ago,  and  he  himself  had 
for  some  years  been  actively  engaged  in  promoting  the 
organization  of  the  farmers  into  a  party. 

The  Conservative  government  which  had  been  in 
power  for  a  number  of  years  then  resigned,  as  it  had 
lost  the  support  of  the  majority  of  the  House,  and  the 
Lieutenant-Governor  called  on  Mr.  Drury  to  choose  his 
cabinet  and  form  a  government.  This  he  has  been  suc- 
cessful in  doing,  with  the  help  of  the  "Labor"  party, 
cementing  his  agreement  with  it  by  appointing  two  of 
its  members  to  seats  in  his  government.  Thus  Ontario 
has  been  furnished  with  a  new  ministerial  department, 
most  of  the  members  in  which  are  actually  operating 
farmers,  and  two  of  whom  are  representatives  of  labor, 
and  one,  the  Attorney-General,  is,  according  to  statute, 
a  lawyer.  (Should  not  another  statute  be  passed 
enacting  that  the  Minister  of  Mines  must  always  be  a 
mining  engineer,  the  Minister  of  Agriculture  a  farmer?) 
To  complete  the  entire  change  of  government  a  new 
Lieutenant-Governor  was  appointed  by  the  Federal 
Cabinet  to  take  the  place  of  the  old  one,  a  law>'er, 
whose  term  had  expired.  The  new  appointee  is  a  busi- 
ness man. 

The  two  governmental  departments  in  which  those 
of  us  who  are  engaged  in  any  branch  of  the  mining 
industry  are  most  directly  interested  are  Mines  and 
Labor,  and  these  are  presided  over  by  the  two  Labor 
representatives  referred  to  above,  with  the  titles  of  Min- 
ister of  Mines  and  Minister  of  Labor  and  Health.  The 
former  is  a  locomotive  engineer  who  was  elected  in  Port 
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Arthur,  in  the  northwestern  portion  of  the  province, 
and  the  latter  is  a  broom  maker  and  editor  of  a  labor 
paper  who  was  elected  in  the  city  of  Hamilton.  As  far 
as  I  have  been  able  to  learn,  neither  of  them  had  ever 
been  in  any  of  the  great  producing  mining  districts  of 
northern  Ontario.  These  mining  districts  had  elected 
either  Conservatives  or  Liberals  as  their  representatives 
in  the  House,  and  such  men  were  not  eligible  for  seats 
in  the  executive  Cabinet,  for  the  new  Premier  would 
have  nothing  to  do  with  supporters  of  either  of  the 
old  parties. 

However,  the  new  Minister  of  Mines  is  a  man  of 
intelligence,  and  he  has  as  his  Deputy  Minister  T.  W. 
Gibson,  one  of  the  most  capable,  hard-working  and  effi- 
cient officials  in  charge  of  a  Department  of  Mines  in 
any  province  or  state  on  this  continent,  and  he  is 
assisted  by  Dr.  W.  G.  Miller,  the  Provincial  Geologist, 
one  of  the  ablest  mining  geologists  of  the  day,  a  member 
of  the  Council  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  and  an  honorary  member 
and  gold  medallist  of  the  Institution  of  Mining  and 
Metallurgy  of  Great  Britain,  the  only  other  men  from 
this  continent  who  had  received  the  same  medal  being 
the  late  Dr.  James  Douglas  and  E.  P.  Mathewson. 

If  the  minister  takes  and  follows  the  advice  of  these 
two  able  men  whom  he  has  the  good  fortune  to  have  in 
his  department  he  will  undoubtedly  make  a  success  of 
his  work.  I  sincei'ely  hope  that  he  will  do  so,  and  that 
he  will  prove  an  exception  to  the  rule  that  a  man  must 
know  a  business  if  he  is  to  make  a  success  of  it.  It  is 
not  too  much  to  assume  that  ignorance  on  the  part  of 
a  man  at  the  head  of  a  department  would  prevent  him 
from  intelligently  criticising,  encouraging,  or  reorgan- 
izing the  work  of  that  department.  Should  he  interfere 
he  might  make  trouble  for  himself  and  others,  and  it  is 
not  improbable  that  he  would  soon  decide  to  leave 
matters  alone  in  the  hands  of  the  permanent  officials. 
Thus  he  would  do  his  part  in  helping  to  establish  a 
bureaucratic  government  free  from  criticism  or  effec- 
tive control,  in  which  the  management  of  public  affairs 
is  released  from  the  hands  of  the  representatives  of 
the  people,  and  is  surrendered  to  the  permanent  officials 
who  are  under  the  constant  temptation  of  relieving 
themselves  from  extra  worry  by  surrounding  themselves 
with  an  almost  impenetrable  entanglement  of  red  tape. 

The  Failure  of  Bureaucracy 

Both  in  Great  Britain  and  in  Canada  the  stress  of 
conditions  during  the  Great  War  has  shown  the  weak- 
ness and  inefficiency  of  bureaucratic  government.  The 
ministers,  chosen  without  regard  to  special  qualifications 
for  their  duties,  or  for  any  knowledge  of  the  work 
which  they  were  supposed  to  supervise,  were  unable  to 
correct  the  delinquencies  and  blunders  of  their  em- 
ployees. There  is  no  danger  of  such  a  lapse  into  formal- 
ism and  fossilization  in  the  Department  of  Mines  of 
Ontario  while  Messrs.  Gibson  and  Miller  are  in  charge 
of  it,  but  they  will  not  be  there  always;  others  will 
eventually  take  their  places,  and  their  successors  may 
not  be  so  able  and  painstaking. 

However,  our  government  is  new,  and  has  not  yet 
committed  itself  to  any  definite  line  of  action.  Let  us 
hope  that  it  is  without  prejudices  against  anyone  en- 
gaged or  interested  in  mining.  Probably  all  of  its 
members  are  men  of  good  common  sense,  who  have  the 
welfare  of  the  country  at  heart  and  who  are  anxious  to 
promote  the  interests  not  only  of  agriculture  but  of  all 


the  other  industries  on  which  the  growth  of  the  country 
and  the  welfare  of  the  people  depend. 

Importance  of  Mining  Industry  of  Canada 

Mining  is,  next  to  agriculture,  the  most  important 
basic  productive  industry  of  the  province,  and  since  the 
beginning  of  this  century  it  has  increased  in  value  and 
importance  much  faster  even  than  agriculture  itself.  If 
wisely  directed  it  should  continue  to  increase  and  thrive 
possibly  far  beyond  the  bounds  which  the  most  opti- 
mistic would  now  dare  to  suggest  for  it.  The  Premier 
and  his  Minister  of  Mines  should  shape  their  policies  so 
that  though  the  miners,  like  the  farmers,  will  bear  their 
fair  share  of  the  burdens  of  the  country,  the  industry 
will  be  assured  of  an  unimpeded  growth.  In  order  to 
accomplish  this  it  is  necessary  that  men  with  capital, 
whether  in  large  or  small  amounts,  should  be  encour- 
aged to  invest  in  sane  and  honest  mining  enterprises, 
and  that  money  so  invested  should  be  as  safe  from  con- 
fiscatory legislation  as  money  invested  in  any  other 
business. 

Men  who  invest  large  amounts  are  accustomed  to 
protect  themselves  by  obtaining  the  best  technical  advice 
available  before  parting  with  their  money,  but  smaller 
investors  have  not  been  trained  to  look  for  or  to  regard 
such  advice,  and  are  consequently  easier  marks  for  un- 
scrupulous adventurers.  But  the  capital  of  these  lat- 
ter investors,  even  though  the  individual  amounts  may 
be  small,  may  in  the  aggregate  be  large,  and  in  any 
event  it  is  part  of  the  accumulated  wealth  of  the  coun- 
try, intended  for  use  in  the  development  of  our  natural 
resources,  and  one  of  the  duties  of  the  government 
should  be  to  see  that  it  receives  a  reasonable  measure 
of  protection,  and  that  professional  swindlers,  who  are 
the  legitimate  descendants  of  the  thimble-riggers  and 
shell-game  men  of  former  days,  are  not  allowed  to 
wheedle  it  away  from  its  owners  without  giving  them 
anything  of  value  in  return  for  it. 

Necessity  of  Protecting  the  Small  Investor 

It  is  also  necessary,  in  order  properly  to  insure  the 
growth  and  welfare  of  the  industry,  and  to  assist  in- 
vestors, especially  the  small  one,  in  obtaining  fair  op- 
portunities for  reasonable  returns  from  their  ventures, 
that  everything  possible  should  be  done  to  arrange  that 
all  mines  and  mining  enterprises  of  any  kind  in  which 
money  obtained  in  any  way  by  public  subscription  is 
invested,  or  which  are  owned  by  companies  selling  stock 
to  the  public,  should  be  put  in  charge  of  men  who  have 
special  knowledge,  or  have  had  a  special  and  adequate 
training  and  who  will  therefore  be  prepared  and  able  to 
manage  them  or  to  direct  their  development  with  the 
probability  of  success. 

A  man  who  wishes  to  become  a  lawyer  must  undergo 
a  long  apprenticeship  and  pass  a  series  of  examinations 
before  he  will  be  permitted  to  handle  even  the  small 
financial  affairs  of  his  fellow  citizens,  but  anyone,  no 
matter  how  incompetent,  untrained,  or  reckless,  is,  in 
Ontario,  allowed  to  manage  or  mismanage  a  mine,  to 
handle  or  disburse  large  sums  of  money  intrusted  to 
him  by  confiding  people  for  purposes  of  development  or 
equipment,  and,  'by  bad  management,  to  risk  the  ruin  of 
what  might  have  been,  under  proper  management,  an 
excellent  property,  productive  of  wealth  both  to  its 
owners  and  to  the  people  of  the  country  at  large.  No 
country  with  an  enlightened  government  should  con- 
tinue to  permit  its  capital,  and  especially  its  irreplace- 
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able  mineral  resources,  which  are  the  natural  heritage 
of  its  people,  to  be  wasted  or  destroyed  through  igno- 
rance or  wanton  neglect. 

Finally,  and  perhaps  most  important  of  all  at  this 
critical  time,  miners  and  laborers  should  be  encouraged 
to  work  in  the  mines,  just  as  agricultural  laborers  are 
encouraged  to  work  on  the  farms.  Mineral  production 
cannot  be  sustained  or  increased  without  miners,  but 
in  Ontario  any  form  of  encouragement  for  them,  except 
that  offered  by  the  mine  owners,  has  been  conspicu- 
ously absent.  If,  as  in  the  past,  men  continue  to  be 
discouraged  from  working  in  our  mines,  and  if  a  spirit 
of  discontent  is  fostered  among  the  miners  themselves, 
the  mining  industry  must  inevitably  suffer,  and  the 
general  prosperity  of  the  country  must  decline  with  it. 

After  ore  has  been  discovered,  capital,  knowledge,  and 
labor  are  required  to  raise  and  prepare  the  finished 
product  for  the  market.  The  government,  if  it  is  so 
inclined,  can  assist  in  all  stages  of  the  work.  It  has 
helped  all  branches  of  the  farming  industry;  let  it  now 
begin  to  encourage  and  help  the  mining  industiy. 


Liquid  Oxygen  as  an  Explosive 
By  Albert  G.  Wolf 

Written  exclusively  for  the  Engineering  and  Mining  Journal 

FOR  many  years  it  has  been  known  that  liquid  air 
or  liquid  oxygen  mixed  with  some  highly  carbonace- 
ous substance  makes  a  powerful  explosive  when  deto- 
nated. During  the  war  some  experimental  work  was 
done  in  America  along  this  line,  but,  owing  to  the  diffi- 
culty in  handling,  in  part,  and  largely  to  insufficient 
pressure  by  "Mother  Necessity,"  no  great  measure  of 
success  was  attained,  and  the  method  was  dropped  as 
being  of  no  commercial  or  practical  value.  In  Germany, 
however,  conditions  were  entirely  different.  There, 
according  to  the  publications  of  the  German  Oxhydric 
Joint  Stock  Co.,  the  method  was  brought  to  a  fairly 
high  degree  of  perfection. 

The  liquid  oxygen,  or,  as  used,  a  liquid  consisting  of 
98  per  cent  oxygen,  is  made  from  air.  The  air  is  first 
washed  free  from  carbon  dioxide.  Then  it  is  liquefied 
by  the  expansion  process,  multi-stage  compressors  and 
ammonia  refrigerating  machines  being  used.  After 
making  the  liquid  air,  the  oxygen  content  is  raised  by 
taking  advantage  of  the  lower  boiling  point  of  liquid 
nitrogen.  The  liquid  nitrogen,  evaporating  first,  leaves 
a  higher  percentage  of  oxygen  in  the  liquid  residue, 
and  by  carrying  out  this  step  in  a  specially  designed 
apparatus  in  which  advantage  can  be  taken  of  the 
extremely  low  temperature  created  by  the  evaporation 
of  the  liquid  nitrogen,  a  fairly  high  degree  of  efficiency 
is  obtained. 

In  order  to  form  an  explosive  mi.xture,  a  highly  car- 
bonaceous material  with  the  power  of  absorbing  liquid 
is  necessary  in  addition  to  the  liquid  oxygen.  This 
material  should  preferably  be  shaped  in  the  form  of 
dynamite  sticks  for  convenience  in  handling  and  load- 
ing. It  is  claimed  that  best  results  are  obtained  from 
cartridges  made  of  cork  charcoal  and  a  binder  of  paraf- 
fin. The  binder  may  also  be  any  one  of  the  lighter 
petroleum  products.  Kieselguhr  (diatomaceous  earth) 
with  a  binder  of  paraffin  may  also  be  used.  In  that  case 
the  paraffin  alone  furnishes  the  carbon,  and  the  explo- 
sive is  not  as  powerful  as  when  the  charcoal  cartridge  is 
used.  A  good  ratio  is  said  to  be  60  parts  of  kieselguhr 
to  40  parts  of  binder. 


In  using  this  explosive,  the  liquid  oxygen  must  be 
carried  to  the  working  place  in  tightly  closed  thermos 
bottles,  in  order  to  avoid  loss  by  evaporation.  The 
liquid  oxygen  is  then  poured  out  into  double-walled 
vessels,  and  the  cartridges  are  placed  in  the  liquid 
to  soak.  The  cartridges  must  be  capable  of  absorbing 
sufficient  excess  of  oxygen  to  insure  the  presence  at 
the  time  of  detonating  of  enough  to  burn  all  the  carbon 
to  carbon  dioxide  and  all  the  hydrogen  to  water.  Other- 
wise the  deadly  carbon  monoxide  gas  will  be  formed 
on  exploding  the  charge. 

The  cartridges  are  saturated  when  they  sink.  They 
are  then  hastily  removed  from  the  bath,  placed  in  the 
drill  holes,  fitted  with  electric  blasting  caps,  tamping 
placed  before  them,  and  exploded.  Not  much  time 
must  elapse  between  the  removal  of  the  cartridges  from 
the  hath  and  the  detonation,  the  permissible  time  vary- 
ing from  three  to  fifteen  minutes,  depending  on  the 
nature  and  size  of  the  cartridge,  because  of  the  rapid 
evaporation  of  the  liquid  oxygen.  For  this  same  rea- 
son the  diameter  of  the  cartridge  should  not  be  less 
than  30  mm.  The  drill  holes  .should  be  slightly  larger 
to  allow  the  oxygen  vapor  to  escape  while  loading, 
otherwise  the  cartridges  might  be  prematurely  pushed 
out  of  the  hole. 

Though  electric  firing  gives  the  best  results,  it  is  pos- 
sible to  use  fuse  and  cap,  or  fuse  alone.  With  the  fuse, 
however,  there  is  the  danger  of  prematurely  igniting 
the  oxygen  vapor  and  of  getting  an  incomplete  combus- 
tion. Fuse,  of  course,  should  not  be  used  where  there 
is  the  possibility  of  fire  damp  being  present. 

Experiments  have  shown,  according  to  the  claims  of 
German  manufacturers,  that  to  get  the  same  force  of 
explosion,  the  relative  weights  of  various  explosives 
must  be  used : 

Cork  charcoal,  paraffin  and  liquid  oxygen 58 

Kieselguhr,   paraffin  and  liquid  oxygen 115 

Blasting  gelatin    86.2 

The  advantages  claimed  for  this  method  of  blasting 
are  primarily  economy,  safety,  and  greater  strength  of 
explosion.  Economy  is  claimed  because  each  mine  can 
operate  its  own  little  liquid  oxygen  plant  for  not  much 
more  than  the  cost  of  operating  a  compressor  plant, 
making  it  necessary  to  buy  only  the  cartridges  of  car- 
bon. There  is  safety  in  handling  and  storage  because 
the  separate  ingredients  are  not  explosive.  There  is 
absolutely  no  danger  from  misfires,  because  in  fifteen  to 
thirty  minutes  all  the  liquid  oxygen  in  a  drill  hole  evap- 
orates ;  and,  it  is  claimed,  with  the  lower-strength  car- 
tridges, there  is  no  danger  of  igniting  fire  damp.  There 
are  also  the  advantages  that  low  temperature  has  no 
effect  on  the  explosive,  and,  where  proper  precautions 
are  observed,  no  poisonous  gases  are  formed. 

To  the  average  mine  operator  or  miner,  the  disad- 
vantages of  this  method  far  outweigh  the  advantages. 
There  is  the  trouble  of  carrying  the  liquid  oxygen  con- 
tainers and  immersion  vessels,  in  addition  to  the  cart- 
ridges, to  and  from  the  working  faces,  the  loss  of  a 
good  percentage  of  these  vessels  and  the  resulting  cost, 
the  loss  of  a  large  percentage  of  the  liquid  oxygen,  and 
the  operation  of  the  liquid-oxygen  plant.  Then  there 
is  the  danger  from  hasty  and  improper  immersion,  with 
its  resulting  loss  in  efficiency  of  the  e.xplosive  and  the 
formation  of  poisonous  gas  in  the  mine.  In  large  stopes, 
the  complications  that  would  arise  would  be  almost 
insurmountable. 
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Gold  Mining  in  California 

The  Gold-Dredging   Industry   Is  Declining— Drift,  Placer,  and  Hydraulic  Mining  Produce  a 

Small  Amount  of  the  Precious  Metal — Future  Production 

Dependent  Upon  Deep  Lode  Mining 

By  George  J.  Young 


THE  industry  of  gold  mining  in  California  repre- 
sents a  systematic  development  over  a  period  of 
seventy  years,  beginning  in  1849.  There  have 
been  ups  and  downs,  but  the  production  of  gold  has 
continued  in  an  unbroken  stream,  increasing  at  times 
in  volume,  at  other  periods  decreasing.  It  is  a  stable 
industry,  employing  6,977  lode  and  2,212  placer  miners 
in  1916,  and  4,800  and  1,500,  respectively,  in  1917, 
according  to  Edwin  Higgins.'  The  Great  War,  begin- 
ning in  1914  and  ending  Nov.  11,  1918,  brought  about 
a  change  which  seriously  affected  the  industry,  and 
from  which  it  may  take  several  years  to  reach  more 
favorable   conditions   than   now   exist. 

In  the  latter  part  of  1917,  a  discussion  arose  on  the 
subject,  "Is  Gold  Mining  Necessary  During  the  War?" 
The  preponderance  of  opinion  was  affirmative,  and  there 
followed  a  period  of  general  interest  in  gold  mining. 
The  result  of  the  discussion  and  reawakening  of  inter- 
est took  definite  form  in  a  report  of  a  committee  ap- 
pointed   by    Secretary    Lane    to    investigate    the    gold- 


The  gold  production  of  California  was  valued  at 
$20,087,504  in  1917,  and  in  1918  at  $16,490,586.  To 
visualize  conditions  I  will  take  the  year  1917  and  pre- 
sent an  analysis  drawn  from  the  statistical  data  avail- 
able for  that  year.  In  1917  there  were,  according  to 
Charles  G.  Yale,  of  the  U.  S.  Geological  Survey,  490 
mining  companies  reporting  production.  Of  these,  241 
were  deep  or  lode  mines  and  249  placers.  Of  the  lode 
mines,  there  were  145  gold,  48  copper,  3  silver,  24  silver- 
lead,  19  lead.and  2  zinc  mines ;  of  the  placers,  71  hydrau- 
lic, 55  dredging,  53  drift,  and  70  sluicing  mines. 

TABLE  I.    COMPARATIVE  GOLD  PRODUCTION"  AND  ORE 
TONNAGE,  CALIFORNIA,  1917,  1918  (<i) 


._-J<--. 


Placer-  Hydraulic 
-^       Mining  4% 


V — Lecxi,  Lead-silver,  Zinc 

^--~~ :v-^'' 

"—-Copper  Mining  3.5% 

FIG.   1 — RELATIVE  IMPORTANCE  OF  PRIMARY  GOLD  PRO- 
DUCTION  IN  CALIFORNIA  IN  1917 

mining  situation  in  the  United  States.  The  report  of 
this  committee  has  been  published  as  a  bulletin  (No. 
144)  of  the  U.  S.  Bureau  of  Mines.  In  it  the  principal 
causes  for  the  decline  of  gold  mining  are  given  as  "the 
shortage  of  labor  and  higher  wages  due  to  the  war,  the 
lower  efficiency  of  available  labor,  the  great  increase  in 
the  cost  of  supplies,  and  the  higher  cost  of  power.  In 
addition,  the  depletion  of  certain  deposits  and  the  lower 
grade  of  ore  mined  in  others  have  contributed  to  the 
reduction  of  output." 


Counties 


Gold, 
Oz. 


El  Dorado.  Amador,  Calaveras, 

Tuolumne  and  Mariposa 267,095 

Plumas,  .^ierra,  Nevada.  Placer.  226,829 

Kern,  San  Bernardino 7,414 

.Shasta.  Trinity.  Siskiyou 82,364 

Slono,  Inyo 16,177 

Butte,  Yuba,  Sacramento 215,390 


1,426,665 
594.172 
156,932 
509,123 
102,444 
349 

2,789,485 


Gold, 
Oz. 

230,050 

197,739 

13,292 

62,044 

6,361 

293,959 

803,445 
1917,  I 


Totals  19  counties 815,269       2,789,485  803,445       2,535,801 

(n)  From  data  given  in   Minernl  Risourres.  Part  I.    1917,  IV  .•^.  Geological 
Survey,  and  advance  report  for  1918. 

The  distribution  of  gold  production  is  graphically 
shown  in  Fig.  1.  From  this  figure  it  will  be  seen  that 
the  lode  production  was  55  per  cent  of  the  total,  divided 
into  51.15  per  cent  from  siliceous  ores,  3.3  from  copper 
ores,  and  0.55  from  lead  and  other  ores.  The  placer 
gold  was  45  per  cent  of  the  total,  41  per  cent  was  re- 
covered from  dredges  and  4  per  cent  from  drift,  hydrau- 
lic, and  placer  mines.  The  geographic  distribution  of 
production  is  given  in  Table  I.  This  table  also  includes 
a  tonnage  summary. 

TABLE  11.    TONNAGE  AND  VALUE  OF  CALIF!  IRNIA  ORES 
IN    1917   (n) 

Ratios 
\verage  Value  per  Ton  Gold  and  Silver  ^alue 
in  Gold  In  All  to  Other  Metals 

Tons  and  Silver         Metals 

Siliceousore 2.018,003         $5,133  $5,143  '  *°  "n""^ 

Copperore 892,579  1.565  16.661  '  *° '", 

Lrad  28080  4.937  40.235  I*"'" 

SHver  .:....  454  13  320  18.239  lto0.16' 

Silver-lead 63,999  8  621  34   186  l*"??. 

Zinc 135  0172  88 .  230  1  to  3    1 7 


^Bull.   144,  V.   S.   Bureau  ot  Mines,  p.   59. 


Totals 3.003,250  4.146  9.519 

Ratio  gold  to  silver  by  weight  93. 5  gold  to  I  silver;  in  siUceous  ores  concentrates 
averagebv  weight  3.8  per  cent  of  siliceous  ores  milled.  „,,-,„     ,^ 

ml  Condensed  from  table  p.  206.  Part  I,  Minera:  Resources.  1917,  L  .  .s.  Geolog- 
ical Survey. 

The  Mother  Lode  (El  Dorado,  Amador,  Calaveras, 
Tuolumne,  and  Mariposa  counties)  was  the  most  im- 
portant gold-producing  unit.  The  second  group  com- 
prises Plumas,  Sierra,  Nevada,  and  Placer  counties. 
The  third  group  in  importance  is  the  gold-dredging  area, 
Butte,  Yuba,  and  Sacramento  counties.  The  fourth 
group,  Shasta,  Trinity,  and  Siskiyou  counties,  in  the 
northern  part  of  the  state,  contributes  its  principal  gold 
output  from  hydraulic  and  dredging  properties.  The 
gold-mining  industry  centers  in  these  four  geographical 
units.  A  less  important  production  is  made  in  copper, 
lead,  and  lead-silver  mines.  Gold  production  from  lode 
mines  is  centered  in  the  first  two  groups;  placer  pro- 
duction in  the  fourth  and  last  groups. 
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In  Table  II  I  have  summarized  the  tonnage  of  dif- 
ferent kinds  of  ores,  the  gold  and  silver  value  per  ton, 
the  value  per  ton  in  all  metals,  and  the  ratio  of  gold 
and  silver  value  to  the  value  of  other  metals.  The 
preponderance  of  lode  gold  came  from  siliceous  gold 
ores  of  moderate  grade.  In  other  kinds  of  ores  there 
was  gold,  but   in   relatively  small   amount.      The   gold 
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production  of  the  state,  if  it  is  to  continue,  must  come 
from  two  principal  sources,  deep  gold  mines  and  placer.s. 
In  the  production  of  other  metals  the  accompanying 
gold  output  will  be  small,  in  fact  almost  negligible. 


All  Other  Methods  Supplementary 
Amalgamation 


to 


Table  III  is  a  summary  of  1917  production  in  relation 
to  the  particular  method  of  ore  treatment  used.  Of  the 
lode  gold,  76.2  per  cent  was  won  by  amalgamation  and 
17.2  per  cent  from  the  treatment  of  auriferous  concen- 
trates at  smelters.     Of  the  accompanying  silver,  37.3 
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FIG,  2— NUMBER  OF  PRODUCERS,  ANNUA!-  TON.V.\GES, 

AND  TONS  PER  ANNUM  PER  PRODUCER.  CALIFORNIA 

GOLD    MINES    1907    TO    1917 

per  cent  was  won  by  amalgamation  and  49.4  per  cent 
from  the  concenti-ates  treated  at  smelters.  The  propor- 
tions won  by  the  cyanide  process  were  4.5  per  cent  of 
the  gold  and  13.4  per  cent  of  the  silver.  All  of  the 
gold  won  in  placer  and  dredging  operations  was  recov- 
ered by  amalgamation  in  part  and  in  part  from  riffles. 


The  importance  of  amalgamation  in  the  gold-mining 
industry  is  forcibly  indicated.  All  other  methods, 
viewed  broadly,  are  only  supplementary.  Chlorination 
as  a  method  for  the  treatment  of  concentrates  has 
become  practically  obsolete,  leaving  but  two  other  alter- 
natives, the  treatment  of  the  concentrates  at  the  mill 
by  cyanidation  or  shipment  of  them  to  smelters. 

The  relation  of  the  industry  to  other  years  is  shown 
in  Fig.  2.  In  the  figure,  the  total  tonnage  of  all  ores, 
the  number  of  producers,  and  the  tons  of  ore  per  pro- 
ducer per  annum  are  graphically  indicated,  beginning 
with  1907  and  ending  in  1917.  During  this  eleven-year 
period  there  was  a  large  fluctuation  in  tonnages  and  a 
noticeable  shrinkage  in  producers,  with,  however,  a  con- 
stantly growing  production  per  individual  producer. 
The  peak  of  tonnage  production  occurred  in  1916.  The 
chief  tonnage  production  comes  from  comparatively  few 
large  mines,  and,  as  a  consequence,  the  maximum  tons 
per  producer  per  annum,  6,000,  which  occurs  in  1917, 
inadequately  represents  this  factor.  This  curve  indi- 
cates in  a  general  way  the  fact  that  combinations  of 


ELECTRICAL  HAULAGE.  MOUNTAIN  KING  MINE.  MERCED 
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several  mines  are  being  made,  resulting  in  a  greater 
tonnage  per  producer  than  formerly.  In  the  develop- 
ment of  an  industry  such  as  this,  larger  and  larger 
operations,  growing  out  of  the  coalescing  of  neighbor- 
ing properties,  are  to  be  e.xpected.  The  economies 
effected  by  such  combinations  are  the  result  of  better 
management,  larger  and  more  centrally  situated  ore- 
treatment  plants,  and  a  better  arrangement  of  facili- 
ties for  operation. 

Conditions  in   1918 

The  year  1918  was  a  period  of  difficulties  for  the 
gold  indu.=try  of  California.  There  was  a  falling  off 
in  production  of  about  20  per  cent  from  the  previous 
year.  Operating  costs  in  lode  mining  increased  about 
30  per  cent,  and  dredging  costs  increased  20  to  25 
per  cent.  A  scarcity  of  water  hampered  dredging 
operations  owing  to  a  curtailment  in  available  power  for 
a  part  of  the  year.  Costs  were  increased  also,  on  account 
of  reduction  in  tonnage.  A  reduced  amount  of  expendi- 
ture for  development,  on  the  other  hand,  decreased  the 
apparent  operating  cost  to  a  slight  degree.  In  Table 
IV  the  geographic  distribution  and  production  of  gold 
for  1917  and  1918,  together  with  the  tonnage  of  pri- 
mary' ore,  are  given.  Surprising  to  note,  the  number 
of  producers  of  all  kinds  increased  from  490  in  1917 
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to  692  in  1918,  but  this  was  due  to  an  increase  in  the 
number  of  chromite,  manganese  and  tungsten  proper- 
ties rather  than  to  the  number  of  gold  producers. 
Silver,  copper,  lead,  and  zinc  production  were  all  less 
than  in  1917,  and  the  gold  production  which  was  made 
along  with  these  metals  decreased  correspondingly. 

TABLE  III.     GOLD  AND  SILVER  PRODUCTION  FROM  CALIFORNIA 

ORES,  BY  DIFFERENT  METHODS  OF  TREATMENT  (a) 

Ore  Treatment,  1917 

. From  Siliceous  Ores  and  Tailings ■ 

Gold.  Oi.     Per  Cent       Silver,  Oz.     Per  Cent 

Amalgamation 376,089  76.2  83,142  37.3 

Cyanidation 22,549  4.5  29,937  13.4 

Chlorination 9,100  1.8  283  0.1 

Concentrates  to  smelter 85,284  17.2  110,705  49.4 

Totals 493,122  224,069  

(o)  From  Part  I.  Mineral  Resources,  1917,  U.  S.  Geological  Survey. 

A  pronounced  labor  shortage  developed.  This  was 
caused  by  the  induction  of  men  into  the  military  service 
and  by  the  voluntary  transfer  of  labor  to  other  indus- 
tries, on  account,  in  many  instances,  of  more  attractive 
wages  or  conditions.  The  development  of  chromite,  tung- 
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Mother  Lode  counties  for  the  years  1911  to  1918, 
inclusive.  The  table  does  not  do  justice  to  the  situa- 
tion, for  at  some  mines  only  part  of  the  milling  facili- 
ties were  used  and  only  ore  of  the  best  grade  was  mined. 
The  net  result  was  to  leave  a  large  tonnage  of  lean  ore 
in  place. 

At  the  end  of  the  year  the  properties  which  had  been 
operating  on  a  narrow  margin  were  compelled  to  face 
the  alternative  of  continuing  operation  under  increasing 
diflBculties  or  shutting  down.  Some  properties,  such  as 
the  Melones  and  the  Yellow  Aster,  did  shut  dovim.  The 
condition  of  others,  with  curtailed  development  and 
reserves  of  lean  ores,  was,  needless  to  say,  bad. 

Conditions  in  1919 

Conditions  did  not  improve  over  those  existing  in 
1918  until  the  later  part  of  1919.  The  shipbuilding 
strike  in  the  coast  region  released  a  sufficient  amount 
of  labor  to  enable  properties  to  resume  with  an  approach 
to  full  working  forces.    There  was  a  heavy  labor  turn- 


TABLE  IV.    GEOGRAPHICAL  DISTRIBUTION  OF  GOLD  PRODUCTION  AND  ORE  TONNAGE  IN 
. Gold.  Fine  Oz.,  1917 


Placers 

El  Dorado 926 

Amador 297 

Calaveras 25,037 

Tuolumne 445 

Mariposa 64 


Totals 26,769 

Plumas 2,574 

Sierra 2,957 

Nevada 791 

Placer 20,240 


Totals 26,562 


Kern 

San  Bernardino.. 


48 
43 


Totals. 


91 

Shasta 14.054 

Trinity 28,115 

Siskiyou 14,66? 


Totals 56,830 


Inyo. . 
Mono. 


Totals. 


Butte 44,389 

Yuba 1 77,907 

Sacramento 92,799 


Totals 215,105 


Siliceous 
Ores 
270 
176,956 
42,923 
15.086 
15,091 

240.326 

2,514 

15,638 

177,370 

4,745 

200,267 

25,970 
150 

26,120 

5,187 
142 
836 

6,165 

1,315 
1 0, 1 1 2 

11,427 

225 

60 

285 


Deep  Mines 

Copper 
Ores 


3,220 

3,220 
1,294 

■  Y,673 
2,367 

'  7,244 


7,244 

18,254 
865 
250 

19,369 

16 


Lead      Silver 


Silver 
Lead 


6.97 
6.97 


52 
52 


123 


123 


4,611 
4,611 


Ore  to 

Gold  and 

Silver  Mill, 

Tons 

2,506 

798,952 

352,641 

41,256 

41,548 

i;236,903 

13,870 

49,779 

337,596 

14,080 

415,325 

123.140 


123,140 

864 

186 

2,737 

3,287 

9,709 
18,090 

27,799 

140 


140 


Ore  to 

Concent. 

Mills, 

Tons 


148,690 

148,690 
172,306 

172,305 

101,173 
101,173 


CALIFORNIA  FOR  1917 
■Tonnage,  1917 

Concent.  Crude  Ore 

Produced,  to  Smelter, 

Tons  Tons 

56  

18,456  23 

26,299  40,503 

1,585  218 

711  328 

47,117  41,072 

12,409  3,797 

1  170 
1,096  

117  2,574 

13,623  6,541 

20  2,509 
31,283 

20  33,792 

13,391  '  392,432 

8  8,613 

2  3,615 

13,401  404,663 

201  74,645 

201  74,645 
209 

209 


(a) 


Old 

Tailings 

Treated, 

Tons 

5,966 

54,990 

53 


50,943 


93 
143,273 


143,366 

Y.obo 


1,000 


686 


686 


(a)  Compiled  from  statistical  tables.  Mineral  Resources,  1917,  Part  I,  pp.  203-252,  U.  S.  Geological  Survey. 


sten,  and  manganese  mining  attracted  both  prospectors 
and  miners  from  the  established  industry.  The  ship- 
building industry  on  the  Pacific  Coast  drew  its  quota. 
Agricultural  activity  was  a  minor  factor  in  depleting  the 
labor  supply.  Necessarily,  the  reflex  of  the  times  was 
a  lowering  in  efficiency  of  labor. 

Operating  Difficulties  During  the  War 

There  was  much  difficulty  in  obtaining  normal  sup- 
plies. Freight  rates  increased,  and  deliveries  of  ma- 
chinery and  supplies  were  slow  and  unsatisfactory. 
The  scrap  heaps  at  mines  were  culled  over,  and  repairs 
were  made  from  used  parts.  Only  by  persistent  econ- 
omy were  some  of  the  mines  able  to  operate.  Naturally, 
a  depletion  of  reserves  followed  cessation  of  develop- 
ment work.  Ore  extraction  was  limited  to  the  richest 
and  most  easily  mined  ore.  This  is  indicated  to  some 
degree  by  the  figures  presented  in  Table  V,  which  shows 
the  average  value  per  ton  of  the  ores  produced  in  the 


over  during  the  greater  part  of  the  year.  Labor  eflS- 
ciency  was  low  until  the  beginning  of  October,  when 
an  improvement  began.  Cost  of  supplies  showed  a  re- 
cession from  the  high  prices  prevailing  in  1918. 

TABLE  V.     GRADE  OF  GOLD  ORE  MINED  IN  MOTHER  LODE 
COUNTIES  OF  CALIFORNIA  (a) 

Vallie  per 

Tons                      Value  Ton 

1918 1,067.859               $4,755,135  $4  42 

1917 1,236,903                5,130.582  4   15 

1915 1,393,788                5,853,618  4.20 

1915 1.521,847                6,349,772  4  17 

1914 1,243,529                 5,075,522  4.08 

1913 , 1,242,343                 4,728,450  3  81 

1912 1,299,988                 4,803,935  3  69 

1911 1,377,084                4,910,358  3.57 

(a)  From  data  given  in  Miieral  Resources,  Part  I,  1 9 1 7,  U.  S.  Geological  Survey 

Active  resumption  of  development  to  replace  reserves 
depleted  during  past  years  has  taken  place  generally  in 
all  the  mining  districts.  On  the  whole,  there  was  a 
pronounced  water  shortage  during  the  year,  and  this 
had  its  effect  in  curtailing  power  and  reducing  the 
operations  of  the  hydraulic  miners. 
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The  advance  in  mining  costs,  which  was  general  in 
all  the  California  mines  during  the  war,  is  specifically 
shown  by  the  following  comparisons  for  the  years  1916, 
1917,  1918,  and  part  of  1919  at  the  Plymouth  Consoli- 
dated Gold  Mines,  Ltd.  This  is  a  well-managed  Mother 
Lode  mine,  and  the  figures  are  to  a  certain  extent  repre- 
sentative of  the  larger  mines. 

OPERATING  COSTS  OF  PLYMOUTH  CONSOLIDATED 
GOLD  MINES,  LTD. 

Jan.  I  to 

Sept.  30, 

1919  1918  1917  1916 

Ore  cvtraotion ' $2  354  $2  256  $1850  $1541 

Development 795  512  .678  850 

Ore  treatment 579  .477  379  325 

Marketing                                                           285  .282  .250  244 

General  expense . .                                   .           .  379  .  335  .  299  248 

Totals '.  .      $4  392         $3  862         $3   456         $3,308 

'  Cost  of  Supplies  in  1919 

Explosives  cost  less  in  1919  than  in  the  previous  year 
— 40  per  cent,  gelatine  dynamite  was  $22,25  on  July 
29,  1918;  on  Dec.  13,  1918,  $20.25,  and  on  June  24, 
1919,  $18.25,  the  present  price  per  100  lb.  The  per- 
centage drop  from  the  prevailing  price  in  the  latter 
part  of  1918  is  18  per  cent.     Both  caps  and  fuse  reached 


over  into  1919,  and  there  appears  to  be  no  immediate 
prospect  of  more  than  nominal  reduction.  Rigid  econ- 
omy in  the  use  of  supplies  is  imperative  and  is  being 
practiced  by  most  companies. 

In  Lhe  dredging  field,  there  was  a  slight  reduction  in 
the  price  of  steel.  Manganese  steel  was  reduced  10  per 
cent.  On  belting  there  was  no  material  decrease;  on 
grease  and  lubricants  there  was  a  slight  increase.  A 
compai'ative  statement  of  costs  of  dredging  supplies  is 
given  in  the  accompanying  table: 

INCREASED  CO.ST  OF  DREDGE  M.\TERI.\LS,  1916^1918 

Sept.  1,  1916, 
Per  100  Lb. 

Plate  steel $4  04 

Round  soft  steel 3  03 

Soft  bar  steel 2  20 

Octagon  tool  steel 10  00 

Cast  steel  1.001  to  3.0001b 5  80 

Cast  steel  25  to  50  lb 10  00 

.Manganese    steel    buckets,    foundry 

price 1185 

Lips  for  same 14  70 

Nickel  chrome  bucket  pins 9  00 

Per  Pt. 

K  ubber  conveyor  belts,  42  in 6 .  03 

Wireropc.  I  in,  6,25  P. F.S.  Hercules.  302 

Wire  rope,  1  in.  6    19r.C .155 

Toniplete  manganese  steel    18  pu.ft. 

bufket  It,'- charges*  to  dredges  $493   25 


Sept.  1,  1918. 

Percentage 

Per  100  Lb. 

I  iicreasf 

$5.54 

37    1 

5    18 

7!   0 

4  46 

102  7 

14  00 

40  0 

16.50 

184  5 

26  00 

160  0 

20  90 

76.4 

23  75 

61  .6 

19  20 

113  3 

Per  Ft. 

8.98 

48.9 

.471 

56.0 

.286 

84.5 

$1,089   19 


120  8 
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maximum  prices  in  1918,  but  have  since  decreased 
Mine  timber  sold  for  $25  per  M.  early  in  1919,  but  lata 
in  the  year  it  advanced  to  $35  per  M.  Mine  timbers 
under  normal  conditions  in  the  Mother  Lode  mines  cost 
$18  to  $20  per  M. 

Solid  drill  steel  has  not  changed  in  price  for  two 
years.  Hollow  drill  steel,  A  in.  hexagon,  has  decreased 
from  26  to  23c.  per  lb.  in  small  lots  (500  lb.  or  less). 
Steel  shoes  and  dies,  on  the  other  hand,  have  dropped 
from  the  high  price  of  14c.  in  1918  to  6.5c.  per  lb.,  the 
present  price. 

Most  supplies  are  as  high  as  average  prices  in  1918. 
Mining  machinery  has  advanced,  if  anything.  Supplies 
involving  any  considerable  amount  of  labor  in  their 
production  will  not,  in  all  probability,  decrease  in  price. 
The  high  prices  reached  in  1918  in  general  continued 


In  both  the  lode  mining  and  the  dredging  fields  the 
cost  of  supplies  in  1919  is  not  much  less  than  in  1918 
and  the  much-hoped-for  reductions  have  touched  only 
a  few  things. 

Power  costs  have  increased  along  with  other  operat- 
ing expenses.  In  1918  a  surcharge  of  0.2c.  per  kw.-hr. 
was  placed  on  all  power  purchased  from  public-service 
power  companies.  This  surcharge  directly  affected  a 
largo  number  of  dredging  and  mining  properties.  The 
Pacific  Gas  &  Electric  Co.'s  power  charge  for  all  dredg- 
ing operations  is  75c.  per  kw.-hr.,  with  a  minimum 
charge  of  $1  per  horsepower.  This  charge  is  made  on 
the  basis  of  a  contract  to  run  as  long  as  the  property 
in  question  is  worked  for  dredging  purposes.  The  sur- 
charge is  an  increase  of  26  per  cent.  The  power  sched- 
ule for  the  Mother  Lode  counties  is  as  follows: 


February  14,  1920  ENGINEERING     AND     Mining     Jouen 


AL 


443 


Foi-  installations  where  the  capacity  of  the  consumer's 
electrical  apparatus  does  not  exceed  100  hp.,  $0.0092  per 
kw.-hr.  (being  the  equivalent  of  $5  per  horsepower 
month)  ;  for  capacity  exceeding  100  hp.,  30.00826  per 
kw.-hr.  (being  the  equivalent  of  $4.50  per  horsepower 
month).  A  minimum  charge  of  $1  per  horsepower  of 
rated  capacity  of  consumer's  electrical  apparatus  is  made. 


'"^^    '^St' 


EMPIRE    JUNE,    GRASS    VALLEY.    CALIFORNIA 

The  direct  increase  due  to  the  surcharge  is  21.7  and 
24.2  per  cent  for  the  respective  rates.  Power  costs  at 
the  mines  showed  greater  increases  than  these  per- 
centages would  indicate.  As  compared  with  1918  or  the 
period  before  the  operation  of  the  surcharge,  power 
costs  averaged  about  35  per  cent  higher,  and  in  some 
cases  reached  45  per  cent. 

Labor  Situation  Unsatisfactory 

The  labor  situation  in  mining  was  not  especially  good 
during  the  greater  part  of  1919,  but  tended  to  improve 
in  the  late  fall.  Except  for  the  Grass  Valley  strike,  in 
June,  which  affected  1,000  men  for  two  weeks,  other 
labor  disturbances  were  of  a  minor  nature.  On  the 
Mother  Lode,  wages  are  $4  for  miners  and  $3.50  for 
muckers.  Some  form  of  bonus  is  paid  by  different 
raining  companies.  It  is  usually  dependent  upon  length 
of  service.  At  Bully  Hill,  miners  are  paid  $4  to  $4.50 
and  muckers  $3.50  to  $4  per  day.  In  one  dredging  dis- 
trict winchmen  are  paid  $5  and  oilers  $4  on  the  basis 
of  an  eight-hour  shift.  A  bonus  of  12i  per  cent  is  paid 
to  the  worker  after  two  months  of  service.  On  the 
whole,  dredging  companies  experienced  less  trouble  with 
labor  than  the  mines,  although  inexperienced  men  and 
.scarcity  of  competent  labor  were  factors  which  reduced 
yardage  per  hour.  Kepair  crews  were  difficult  to  main- 
tain, and  one  company  reports  a  loss  of  four  hours  per 
week  in  the  normal  repair  time  of  eight  hours  per  week 
per  dredge.     This  was  due  to  inexperienced  men. 

On  the  whole,  labor  efficiency  was  the  same  or  lower 
than  in  1918  and  wages  were  somewhat  higher.  One 
large  Mother  Lode  mine  reported  current  labor  effi- 
ciency as  75  per  cent  of  normal  operation;  another 
reported  80  per  cent.  The  first  company  also  reported 
a  decided  impi'ovement  in  labor  efficiency  during  the 
month  of  October.  There  was  a  noticeable  lack  of  co- 
operation on  the  part  of  mine  labor  with  the  manage- 
ment. This  condition  is  undoubtedly  a  reflection  on 
the    almost    universal    attitude    of    indifference    on    the 


part  of  labor,  and  will  probably  disappear  if  it  has  not 
already  done  so  to  som.e  extent. 

Good  workmen  are  hard  to  get,  but  even  this  condi- 
tion shows  some  improvement.  With  a  return  of  greater 
efficiency,  better  co-operation,  and  more  elasticity  in  the 
labor  market,  the  mining  companies  will  be  in  a  better 
position  to  reduce  their  operating  costs,  even  though 
supply  costs  do  not  materially  decrease. 

Taxes 

Local  and  state  taxes  have  increased,  and  in  some 
cases  assessments  have  been  raised.  Many  lode  mines, 
under  the  prodding  of  the  California  Debris  Commis- 
sion and  the  Fish  and  Game  Commission,  have  been 
compelled  to  construct  tailings  dams.  The  expense  is 
rot  inconsiderable,  and  it  is  the  expressed  hope  of  the 
mining  companies  which  are  under  the  necessity  of 
erecting  such  dams  that  a  reasonable  time  will  be 
granted  them  in  which  to  comply  with  the  requirements. 

Dredging 

According  to  Mineral  Resources  there  were  55 
dredges  operating  in  California  in  1917;  in  1918  ths 
number  had  been  reduced  to  47,  and  in  1919,  according 
to  a  recent  estimate,  only  43  dredges  were  in  operation. 
Of  these,  three  are  in  Butte  County,  four  in  Calaveras, 
twelve  in  Sacramento,  twelve  in  Yuba,  one  dredge  was  in 
Placer,  one  in  Stanislaus,  four  dredges  were  in  Shasta, 
three  in  Siskiyou,  and  three  in  Trinity  County.  This 
gives  a  total  of  ten  dredges  in  the  northern  counties, 
twenty-four  in  the  Yuba  and  Sacramento  fields,  and  the 
rest  scattered  in  different  counties. 

The  dredging  industry  as  a  whole  is  declining.  This 
is  due  to  the  fact  that  most  of  the  available  dredging 
ground  is  being  worked  or  has  been  worked  out.  What- 
ever new  ground  is  discovered  will  hardly  compensate 


-MIXIXG  A   FLAT   \'^IN,   MOUNTAIN  KING  MINE,   MERCED 
COUNTY,  CALIFORNIA 

for  that  which  is  now  being  worked.  The  gold  output 
for  1919  from  dredging  will  be  slightly  less  than  for 
1918,  and  with  the  succeeding  years  it  will  slowly  de- 
cline. The  larger  companies  will  probably  handle  as 
large  a  yardage  this  year  as  in  1918  and  produce  as 
much  gold,  if  not  more,  but  the  increase  will  not  exceed 
the  decrease  caused  by  the  suspension  of  some  com- 
panies now  conducting  dredging  operations. 

In  Bulletin   144  the  dredging  costs  of  the  Natomas 
Consolidated    Dredging   Co.    of    California   were    given 
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as  5.29c.  per  tu.yd.  for  six  months  of  1918,  as  against 
4.62c.  for  1917  and  4.45c.  for  1914.  It  is  unlikely  that 
dredging  costs  of  this  company  will  be  less  in  1919. 
The  Valdor  Gold  Dredging  Co.,  operating  in  Trinity 
County,  reports  costs  of  5.01c.  per  cu.yd.  in  1917,  5.89c. 
in  1918,  and  about  the  same  as  in  1918  for  1919.  It 
can  fairly  be  said  that  dredging  costs  for  1919  will  be 
no  lower  than  in  1918,  if  they  reach  the  figures  for 
that  year. 

Alluvial  Mining 

In  hydraulic,  placer,  and  drift  mining  there  is  little 
to  record.  The  La  Grange  hydraulic  mine,  in  Trinity 
County,  has  shut  down  permanently.  A  few  hydraulic 
properties  are  in  operation  in  northern  counties.  In 
the  Feather,  Yuba  and  American  river  watersheds 
eleven  hydraulic  mines  are  in  active  operation.     In  the 


The  power  companies  are  directly  concerned,  in  that 
the  water  heads  developed  by  these  dams,  which  are 
of  substantial  and  permanent  construction,  become  im- 
mediately available  on  the  completion  of  the  dam.  The 
construction  costs  of  dams  of  the  character  required  is 
too  great  for  the  mining  companies  alone.  A  combina- 
tion of  mining,  power,  and  irrigation  interests  would 
undoubtedly  rejuvenate  hydraulic  mining  on  a  consider- 
able scale.  There  has  been  some  increase  in  activity 
in  drift  mining.  In  Placer,  Butte,  and  other  counties 
only  a  few  mines  are  in  operation. 

Metallurgy  of  Gold  Presents  Relatively 
Few  New  Features 

The  present  methods  of  gold-ore  treatment  in  Cali- 
fornia are  amalgamation,  amalgamation  and  concentra- 
tion,   amalgamation,    concentration    and    cyan  idat  ion, 
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north  Yuba  River  a  small  debris  dam  has  been  con- 
structed at  Bullard's  bar,  at  a  cost  of  $30,000.  This 
will  hold  1,000,000  cu.yd.  A  larger  dam  to  hold  50,000,- 
000  cu.yd.  is  to  be  constructed  a  short  distance  below 
this  dam  by  the  Pacific  Gas  &  Electric  Co.  A  third 
dam,  higher  up  the  river,  and  of  the  same  storage 
capacity  as  the  one  soon  to  be  erected  by  the  P.  G. 
&  E.  Co.,  is  being  considered.  There  will  be  resump- 
tion of  hydraulic  mining  on  a  moderate  scale  in  the 
watershed  contiguous  to  these  dams.  The  Brandy  Citv 
mine,  the  Grizzly  Hill  mine,  the  Indian  Hill  mine,  and 
others  are  directly  affected.  This  combination  of  power 
and  mining  interests  is  a  healthy  sign,  and  more  activ- 
ity in  hydraulic  mining  will  result,  with  continued 
co-operation  between  the  power  and  mining  companies. 


table  concentration  and  flotation,  and  amalgamation, 
table  concentration  and  flotation.  Owing  to  the  almost 
universal  presence  of  auriferous  sulphides,  concentra- 
tion is  invariably  used  in  conjunction  with  amalgama- 
tion. Straight  amalgamation  is  practiced  only  in  small 
operations  where  ores  from  shallow  depths  are  handled. 
In  the  Grass  Valley  district,  amalgamation,  concentra- 
tion and  cyanidation  are  used.  Table  concentration  and 
flotation  is  used  at  the  Eagle-Shawmut,  and  at  the 
Dutch-Sweeney  mines  of  the  Pacific  Coast  Gold  Mines 
Corporation,  a  similar  procedure,  after  amalgamation, 
is  followed.  Concentrates  are  treated  either  by  ship- 
ment to  smelters  or  by  cyanidation  at  the  mills,  the 
choice  of  methods  being  determined  by  comparative 
costs  and  recoveries. 
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There  is  increased  activity  in  mining  in  the  Mother 
Lode  region.  The  Argonaut  fire  interfered  with  the 
operation  of  this  mine  as  well  as  with  the  Kennedy 
during  April,  but  since  then  operations  have  steadily 
proceeded.  The  Plymouth  Consolidated,  Bunker  Hill, 
the  Kennedy,  the  Central  Eureka,  Keystone,  and  Ar- 
gonaut, as  well  as  smaller  properties,  are  pushing  devel- 
opment and  in  most  instances  milling  ores.  The  Mor- 
gan mine,  at  Carson  Hill,  and  the  Calaveras  mine,  near 
Melones,  and  the  Dutch-Sweeny  group,  near  Quartz,  are 
among  the  new  properties  which  are  being  reopened  by 
W.  J.  Loring,  whose  success  with  the  Plymouth  Con- 
solidated has  played  no  small  part  in  rejuvenating  gold 
mining  in  the  Mother  Lode  counties.  The  success  of 
the  Carson  Hill  Gold  Mines,  Inc.,  of  the  W.  J.  Loring 
interests,  may  be  judged  by  the  fact  that  net  profits 
were  $75,000  in  September  and  $500,000  since  Jan.  1, 
1919.  The  August  clean-up  was  $104,000.  The  Eagle 
Shawmut  is  running  at  full  capacity.  Among  the  prop- 
erties which  were  shut  down  owing  to  the  difficulties 
of  1918  are  the  Melones,  Easy  Bird,  Utica,  Original 
Amador,  Fremont,  Yosemite  Syndicate,  Santa  Ysbel, 
and  the  Jumper.  Under  date  of  March  15,  1919,  there 
were  sixty-three  active  gold  mines  in  the  Mother  Lode 
counties,  employing  455  men  on  the  surface  and  1.106 
underground.  The  number  of  employees  has  increased 
since  then. 

Plumas,  Sierra,  Nevada,  Placer 

There  is  a  revival  of  copper  mining  in  Plumas  County 
and  of  gold  mining  in  Sierra  County.  The  Engels  and 
Walker  properties  are  in  operation,  and  the  Walker 
Consolidated  is  developing,  as  are  other  smaller  prop- 
erties. Nevada  City  and  Grass  Valley  did  not  experi- 
ence adverse  labor  conditions  during  the  war  to  so 
great  an  extent  as  the  Mother  Lode  region,  but  the 
strike  of  June  interfered  with  production  and  flooded 
lower  levels  of  both  the  Empire  and  the  North  Star. 
To  recover  the  levels  took  considerable  time,  but  now 
both  of  these  properties  are  steadily  operating,  and 
labor  difticulties  have  been  settled.  The  Idaho-Mary- 
land Mines  Co.  is  unwatering  the  old  Idaho  Maryland,, 
and  it  is  expected  that  development  of  contiguous  prop- 
erties, as  well  as  of  the  Idaho  Maryland,  will  be  pushed 
as  soon  as  the  lower  levels  are  reached  and  the  shaft 
is  repaired.  The  old  Tightner  property,  at  Alleghany, 
is  to  be  operated.  The  Norambagua  is  under  develop- 
ment, and  the  Banner  group.  Central  Banner,  and  North 
Banner  mines  are  being  reopened  by  a  company  known 
as  the  Central  Consolidated  Mines  Co.  In  this  group 
of  counties  there  were  127  active  properties  (gold,  cop- 
per and  placer)  on  March  15,  1919,  employing  913  sur- 
face men  and  1,516  men  under  ground.  As  in  the 
case  of  the  Mother  Lode  counties,  there  has  since  been 
an  increase  in  the  number  of  miners  over  the  number 
given  for  March. 

Shasta,  Trinity,  Siskiyou 

There  is  little  lode  gold  mining  in  Shasta  County. 
The  principal  lode  mining  is  copper.  The  Afterthought, 
at  Ingot,  is  now  operating.  The  Hornet  mine,  of  the 
Mountain  Copper  Co.,  is  mining  high  sulphur  ore  for 
shipment  to  sulphuric-acid  plants.  The  Iron  Mountain 
mine  is  shut  down.  The  Mammoth  mine,  after  shutting 
down  in  May,  is  now  developing.  The  Balaklala  is  idle. 
The  Reid  gold  mine,  at  Old  Diggings,  which  shipped 
formerly  to  the  Mammoth  smelter,  is  developing.  The 
gold  dredges  near  Redding  are  in  operation.    In  Trinity 


County  the  Globe  mine,  at  Dedrick,  is  being  developed. 
The  Bonanza  King  mine,  out  from  Carville,  is  being 
operated,  and  in  Siskiyou  County  no  gold  quartz  mine 
of  any  size  is  in  operation,  and  only  one  hydraulic  mine 
is  being  worked.  Practically  all  of  the  gold  production 
in  these  three  counties  is  from  dredging  operations. 

Kern  and  S.\n  Bernardino^  Inyo  and  Mono 

There  is  a  revival  in  the  Randsburg  district.  The 
discovery  of  the  Kelly  mine,  which  promises  to  be  the 
largest  silver  mine  ever  discovered  in  California,  stimu- 
lated prospectors  and  miners.  The  Yellow  Aster,  which 
shut  down  in  1918,  is  working  on  a  small  scale,  pros- 
pecting and  mining  pillars. 

The  Wilshire-Bishop  Creek  Mining  Co.  has  resumed. 
The  Cerro  Gorda  is  idle,  and  at  the  Santa  Rosa  some 
leases  are  operating.  There  appears  to  be  little  activity 
in  this  region. 

Future  of  Gold  Mining 

As  indicated  in  the  first  part  of  this  article,  the  two 
important  sources  of  gold  production  are  the  deep  gold 
mines  and  the  dredging  properties.  The  dredging 
industry  is  on  the  decline,  and  production  from  this 
source  may  be  expected  to  diminish  year  by  year.  Not 
much  is  to  be  expected  from  placers,  but  there  are  pos- 
sibilities of  increased  production  from  drift  mines. 
The  Tertiary  river  channels  have,  as  a  guess,  been  only 
half  exhausted.  Although  there  may  be  greater  activity 
in  drift  mining,  the  total  gold  from  this  source  will 
probably  not  be  large. 

From  hydraulic  mining  there  is  a  promise  for  a  mod- 
erate increase  of  production.  It  appears,  therefore, 
that  future  gold  production,  if  it  is  to  be  sustained  at 
approximately  the  present  production,  must  come  from 
the  lode  mines.  In  the  Mother  Lode  region  the  possi- 
bilties  of  deep  mining  have  not  been  exhausted.  The 
success  of  the  Plymouth  and  the  Carson  Hill  properties 
has  shaken  the  intense  conservatism  which  has  pre- 
vailed there.  Improved  mechanical  equipment  and  bet- 
ter metallurgical  methods,  as  well  as  cheap  power,  are 
available.  Large,  well-financed  and  well-managed  com- 
panies are  necessary  to  develop  the  production  from  this 
region. 

Freedom  From  Strikes  and  Increased  Labor 
Efficiency  Essential 

The  initiative  of  W.  J.  Loring  should  be  followed  by 
others.  With  a  better  spirit  of  co-operation  on  the  part 
of  labor,  increased  efficiency  over  existing  uncertain 
standards  is  to  be  expected.  Freedom  from  strikes  as 
well  as  increased  efficiency  are  vitally  necessary  for  the 
successful  development  of  the  ^eep  gold-mining  industry 
of  California.  A  material  decrease  in  cost  of  supplies 
is  apparently  a  long  way  off,  and  reduction  in  mining 
costs  is,  therefore,  possible  only  by  increased  labor  out- 
put. A  closer  selection  of  ore  in  mining  is  another 
factor  which  will  aid  in  the  situation.  Sympathetic 
understanding  and  co-operation  from  state  and  Federal 
authorities  will  also  help  toward  building  up  and  sus- 
taining an  industry  which  is  highly  essential  to  the 
prosperity  of  California. 


Most  of  the  Silver  produced  in  Canada  comes  from  On- 
tario, which,  in  1919,  produced  80.4  per  cent  of  the  total 
production,  according  to  the  Department  of  Mines.  British 
Columbia  produced  18.3  per  cent,  and  the  remainder,  1.3 
per  cent,  was  derived  from  Quebec,  Manitoba,  and  the 
Yukon. 
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Ai;U(.).\Ai;T    .MILL,    JACK.SOX,    CAL. 
A  typical  gold-milling  plant  in  the  Mother  Lode  region 


\l:';"\.\|-|'    TMLIXOS    MAM.   JAi-KSU.\,    ..'Al.. 

Itrn,*:!"  w^  ,E'  S:'  P^*"'",  AV''  '*.',?'??P  "'"'  tailinss  must  be  kept  out  of  navigable  streams.     This  obligates  mining  companies  to 
.stuut  a  t>pe  of  dam  which  will  be  .-icccptable  to  the  U.  S.  Debris  Conmilsslon.    The  constant-angle  dam  and  the  buttressed  con 
dam.   shown    In    the   illustration,   are    two   types   installed   by   the   companies. 


con- 
concrete 
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TVrir.L   MOTHER  1.0DE   COUNTRY-ARGONAUT   MINE  IN  FOREGROUND;  KENNEDY  IN  THE  DISTANCE 

to  "sweeten"  the  returns  and  stimulate  the  des.re  of  the  mmer  fm    f.esh  ^'/^^'^^^^^^^ J'^'^ ^f ^1,3  ^hole,  conditions  are  more  favorable 
timbered  and  has  furnished  lumber  and  mine  timber  smce  the  mception  ot  the  '"'^"f'-'^y- 
timbeiert  and  ruin  ^^^   ^^^   ^^^^^^  niinin?  than  in  many  other  mining  regions. 


UNUERGROUXD    STATION.    KEYSTONE    MINING   AND    MIL1.ING  CO..  AMADOK  CITY.  CAL. 
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Inefficiency  and  Poor  Food  of  Mexican  Miners 

The  Effect  of  Malnutrition  on  the  Day's  Work  Is  Strikingly  Demonstrated  by  Comparison  of 

The  Peon's  Ration  With  That  Found  To  Be  Necessary  by  Army 

Tests — Relation  of  Food  to  Efficiency 

By  C.  H.  Grabill 

Written  exclusively  for  the  Engineering  and  Mining  Journal 


WHAT  is  the  matter  with  Mexico?  There  are  so 
many  answers  to  this  question  that  it  might  be 
easier  if  it  were  phrased  "What  is  not  the  mat- 
ter with  Mexico?"  but  among  those  published  I  have 
seen  only  one,  and  that  by  a  Mexican,  Albert  J.  Pani, 
and  which,  by  the  way,  is  propaganda,  and  biased,  that 
attempts  to  give  any  definite  data  on  the  cost  of  living 
as  it  affects  the  productive  efforts  of  the  laborer.  This 
is  a  phase  of  considerable  importance,  not  only  in  a 
general  way  as  touching  political  and  social  conditions, 
but  in  a  practical  way  as  affecting  the  cost  of  labor 
per  ton  of  ore  mined  or  per  acre  plowed. 


LABORERS'  HOUSES  AT  MATEHUALA,  S.  L.  P. 

I  have  heard  a  great  deal  at  various  times  about  the 
inefficiency  of  Mexican  labor  and  that  the  man  himself  is 
stupid,  lazy,  and  dishonest.  I  admit  that  at  times 
Mexican  labor  is  very  exasperating,  but  I  believe  it  to 
be  satisfactory  when  properly  used,  and  if  at  times  the 
laborer  is  inefficient,  he  may  have  a  reasonable  excuse. 
In  1913  the  company  in  Mexico  with  which  I  was  con- 
nected suspended  operations  along  with,  and  for  the 
same  cause  as,  many  others,  and  I  returned  to  the  United 
States.  A  year  later  I  went  back  to  Mexico,  and  I 
found  on  resuming  operations  that  the  men  were  not 
able  to  perform  a  full  day's  work  and  that  the  mere 
lifting  of  a  tool  such  as  a  shovel  frequently  required 
a  manifest  effort. 

Mexican  Peon  Undernourished 

There  is  an  old  saying  to  the  effect  that  the  Mexican 
peon  fails  to  satisfy  his  appetite  for  food  but  gives  it 
free  rein  in  other  directions.  Whatever  truth  there  may 
be  in  the  saying,  the  fact  remains  that  a  great  many  have 
not  had  sufficient  food  during  the  last  few  years,  and  a 
man,  just  as  truly  as  a  steam  power  plant,  requires  fuel 
in  proportion  to  the  work  done.  I  have  accordingly  com- 
piled a  few  figures  from  various  sources  showing  just 
what  these  requirements  are  and  to  what  extent  the 
wage  scale  permits  them  to  be  satisfied. 

I  have  acquired  the  data  from  many  sources  and  at 
odd  times  and  in  some  cases  I  no  longer  have  the  orig- 


inal references  at  hand,  but  they  have  been  taken  from 
standard  authorities  and  have  been  modified  only  in  a 
few  cases  to  .suit  particular  conditions  with  which  I  am 
familiar. 

The  rates  of  wages  differ  so  widely,  and  the  prices 
of  commodities  rise  and  fall  so  much,  that  the  natural 
starting  point  is  the  food  requirement. 

Pope  and  Carpenter  ("Essentials  of  Dietetics")  tabu- 
late the  elimination  of  heat  by  a  man  of  normal  weight 
(76  kilos)  as  follows: 


During  sleep 

During  rest,  but  awake 

During  light  muscular  exercise 

During  active  muscular  exercise 

During  hard  muscular  exercise 

During  very  hard  muscular  exercise . 


Calories 
per  Hour 
65 
100 
170 
200 
450 
oOO 


and  the  practical  application: 

Caloriee 
per  Day 

Man  at  rest  in  bed 2,000 

Man  engaged  in  a  sedentary  occupation,  e.  ff.,  a  clerk 2,500 

Man  whose  occupation  entails  moderate  muscular  labor,  as  a  house 

painter 3,000 

Man  whose  occupation  necessitates  hard,  muscular  labor,  e.  g.,  a  farm 

laborer 3,500 

Man  engaged  in  strenuous  occupation,  e.g.,  a  lumberman 5,000 

Man  engaged  in  heavy  work  (Herve-Magnon) 6,000 

Women  in  general  about  80  to  90  per  cent  of  men's  requirements 

Children  from  three  to  nine  years 1,200  to  1,500 

Some  practical  results  obtained  by  different  experi- 
menters are: 

Calories 
per   Day 

Carpenters  (German) 3,200 

Mechanics  (German) 3,100 

Metal  workers  (eight  hours) 3,200 

Joiners  (eight  hours) 3,100 

Stone  workers  (eight  hours) 4,500 

Sawyers  (eight  hours) 5,200 

Truckmen  in  Massachusetts  in  winter 8,848 

Waitress 2,600 

Laundress .  .    3,000 

In  1909  and  1910  the  medical  authorities  of  the  Brit- 
ish Army  undertook  some  experiments  in  this  line,  and 
a  number  of  soldiers  were  tested  by  a  twelve-mile 
march  with  full  equipment  each  day.  The  first  series 
was  made  on  the  basis  of  their  standard  ration,  contain- 
ing 160  grams  of  protein  and  a  fuel  value  of  3,100  calo- 
ries. It  was  found  that  this  would  not  keep  the  men  in 
condition,  and  so  the  experiment  was  repeated  with  a 
ration  of  4,100  calories  and  180  grams  of  protein.  This, 
according  to  the  reports,  just  about  met  the  require- 
ments, but  the  medical  officers  conducting  the  test  re- 
ported that,  in  their  opinion,  4,500  to  5,000  calories 
would  be  required  to  meet  ordinary  field  service  con- 
ditions. 

I  have  seen  no  figures  as  to  the  results  obtained  in 
the  Great  War,  but  frequent  reference  was  made  to  the 
demand  for  sweets  and  bacon,  both  heat-producing  ma- 
terials, and  I  find  in  the  1917  edition  of  the  U.  S.  Army 
Regulations  that  the  garrison  ration  (tabulated  below) 
contains  from  3,200  to  about  6,000  calories,  with  a 
provision  that  the'  commanding  general  may  increase 
this  in  field  service  if  conditions  require  and  permit. 

The  estimate  of  the  protein  requirements  by  different 
investigators  differs  greatly,  the  variation  appai-ently 
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being  due  to  the  character  of  the  protein  with  which 
experiment  is  made,  and  the  occupation  of  the  subject. 
The  figures  run  from  45  grams  per  day,  frequently 
referred  to  as  Chittenden's  irreducible  minimum,  to  200 
grams.  Professor  Langworth  estimates  the  protein 
requirement  to  be  the  amount  needed  to  furnish  12  per 


TYPICAL  HOME  OF  BETTER  CLASS   LABORER 

cent  of  the  total  calories  consumed;  that  is,  a  man  con- 
suming 3,000  calories  would  need  90  grams  of  protein. 
The  Life  Extension  Institute  says  that  from  75  to  110 
grams  is  the  correct  amount,  but  its  clients  are  usually 
from  a  class  doing  comparatively  little  muscular  labor. 
The  British  Army  officers  referred  to  above  say  that 
from  120  to  200  grams  are  needed,  and  these  figures 
are  apparently  concurred  in  by  the  military  authorities 
of  all  countries.  One  authority  says  that  vegetable  pro- 
teins have  only  half  the  value  of  those  of  animal  origin, 
and  that  is  of  importance  in  considering  the  value  of 
corn  in  the  peon's  dietarj'. 

As  a  reminder  I  quote  the  values  usually  assigned  to 
the  food  elements  as  ordinarily  classified. 


Protein . 
Fats 


Calories 

per  Gram 

4.1 


Carbohydrates . 


Calories 

per  Gram 

4   I 

9.3 


Round  figures  are  sometimes  used  to  allow  for  incom- 
plete utilization,  but  the  practice  is  not  to  be  recom- 
mended. 

These  figures  are  not  compiled  to  show  what  an  in- 
efficient worker  requires,  but  how  much  the  hard-work- 


PEON    CHILDREN 

ing,  efficient  man  needs.  A  mine  mucker  and  driller, 
and  a  man  shoveling  ore  into  a  charge  buggy  and  wheel- 
ing it  to  a  furnace,  and  the  man  unloading  ore  cars  or 
handling  freight,  are  doing  hard  work.  They  easily 
come  in  the  class  needing  4,500  calories  or  more.    Their 


work  is  certainly  as  hard  as  that  of  lumbermen,  stone- 
workers,  and  sawyers  referred  to  in  the  tables. 

Looking  at  it  from  the  standpoint  of  the  first  table: 

Calories 

8  hours  sleeping  at  65    520 

4  hours  around  hqme.  eating  and  loafing  at  1 00  calories 400 

4  hours  going  to  and  from  work  and  light  exercise  at  1 70 680 

8  hours  unloading  ore  and  performing  other  similar  work  at  450  to  600. .  .  3.600    to 

4,800 

Total 5,200  to  6.400 

Bearing  these  figures  in  mind,  that  there  are  winters, 
and  that  the  peon  must  have  warm  clothes  or  make  it  up 
with  extra  food,  it  would  seem  that  4,500  calories  would 
be  a  conservative  requirement.  Now,  the  peon  has  a 
family.  There  is  usually  a  wife  and  several  children, 
and  perhaps  a  parent  unable  to  work.  The  mortality 
among 'the  children  is  high,  but  there  are  many  births. 
A  conservative  figure  would  be  to  take  the  family  as 
four,  a  man,  wife  and  two  children,  and  their  require- 
ments would  be : 

Calories 

Laborer,  hard  worker 4, 500 

Woman,  at  home,  cooks,  looks  after  children  and  performs  household 

duties ; 2,600 

Children,  five  and  nine  years  old 2,700 

Total 9.800 

As  a  means  of  satisfying  these  demands  the  U.  S. 
Army  ration,  previously  mentioned,  is  a  well-balanced 
allowance  of  simple  substantial  food  and  may  be  taken 
for  comparative  purposes.  It  has  a  heat  value  of  4,632 
calories,  as  given,  which  is  little  more  than  the  require- 
ments assumed  for  the  man,  and  may  be  increased  pro- 
portionately for  the  other  members  of  the  family.  Table 
I  gives  this  ration,  and  I  have  calculated  the  heat  value 
and  the  cost  in  Mexican  currency  from  the  prices  and 
units  quoted.  The  prices  used  are  taken,  as  far  as  pos- 
sible, from  the  Monitor  Comercial  of  Mexico  City, 
dated  Oct.  4,  1919.  They  are  those  of  the  large  retailer 
or  small  jobber  and  are  taken  to  represent  average  con- 
ditions, but  are  less  than  the  prices  actually  paid  at 
retail  by  the  peon,  who  buys  by  the  pennyworth. 

TABLE  I.    G.\RRISON'  R.A.TIOX 

Mexican    Currency 

Substance                        Ounces  Calories  Per  Kilo  Cost 

Beef:  Peso  Peso 
12  oz.  of  bacon,    16  oz.  of  canned 
meat  or  fish  or  1 4  oz.  of  dried  fish 

may  be  substituted 20.0  1,250  0.60  0  281 

Flour: 

1 6  oz.  of  soft  bread  or  20  oz.  of  corn 

meal  may  be  substituted 18  0  1,845  0   16  0  082 

Potatoes: 

Various  vegetables  may  be  substi- 
tuted for  part  of  the  potatoes 20  0  369  0  25  0   142 

Beans 24  248  0.30  0.020 

Prunes 128  115  2  00  0  073 

Coffee 1.12  ..  I    15  0  037 

Sugar 3.2  384  0  70  0  064 

Evaporated  milk 0.5  25  ...  0  020 

Vinegar  (gill) 0.16  0  005 

Salt 0.64  ....  ....  0  001 

Pepper 0.04  0  001 

Cinnamon 0015  ...  . 

Lard 0  64  173  2  00  0  036 

Butter 0.5  115  3  50  0  050 

Syrup  (gill) 0.32  108  0  010 

Lemon  extract 0.015  ....  ....  ... 

Totals 4,632  .    .  0  821 

Various  other  substitutions  are  allowed,  with  the 
result  that  the  ration  may  contain  from  3,200  to  6,000 
calories.  For  example,  the  substitution  of  corn  meal  and 
bacon  for  the  flour  would  increase  the  calories  to  5,800. 
The  calories  are  calculated  from  the  tables  in  Pope  and 
Carpenter,  and  there  is  a  small  allowance  for  food  not 
absorbed. 

Taking  the  figures  as  given,  the  ration  costs  82.1 
centavos  and  the  total  9,800  calories  required  would 
cost  at  the  same  rate  1.75  pesos.  Now,  the  actual  wages 
being  paid  in  the  districts  represented  by  these  prices 


450 


Engineering    and    Mining    Journal 


Vol.   109,  Xo.  7 


were  from  1  to  1.25  pesos  for  peon  labor.  Higher-grade 
labor,  of  course,  was  paid  more,  in  proportion.  Skilled 
labor  was  paid  at  rates  varying  from  2  pesos  for  the 
lower  classes  in  some  districts  to  25  pesos  per  day  in 
the  Tampico  district,  where,  by  the  way,  prices  were 
also  high. 

It  is  obvious,  though,  that  the  peon  with  a  wage  of 
1  peso  or  a  little  more  cannot  afford  to  pay  for  this 
ration,  so  the  next  question  is  what  can  he  do  with  the 
money  and  food  available? 

The  cheapest  foods  and  the  ones  preferred  by  the 
Mexican  laborer  are  tabulated,  with  their  food  values, 
ill  Table  II.  Wheat  products  and  fruit  and  vegetables 
are  omitted  because  of  their  cost  per  calorie. 

TABLE  II.    .MEXICAN  LABOR  R.\TIO\ 

Carbo-  Calories, 

Protein.  Fats,  hydrates          per 

Substance                          per  Cent  per  Cent  per  Cent  Kilogram 

Corn  meal 9  2  19  75.4  3,645 

Lean  beef 24  3  2  8                             1,257 

Beans 22  5  18  59  6  3.533 

Lard 100  0  9,300 

Sugar 100  0  4,100 

Bread 0  4  12  54.  1  2,725 

Rice 8  0  0  3  79  0  3.570 

Chile 94  77  70  0  3,971 

No  allowance  is  made  for  waste  or  non-utilization  by 
the  system. 

The  cheapest  food  in  the  above  list  is  corn,  and  it  is 
the  mainstay  of  the  peon  family.  It  is  prepared  by  soak- 
ing in  water  or  a  weak  lye  made  from  lime,  and  wash- 
ing and  grinding  to  a  paste,  from  which  thin  cakes 
(tortillas)  are  made.  The  treatment  with  water  and 
lye  is  said  to  cause  considerable  loss  of  nutritive  value, 
but  I  have  no  figures  as  to  the  amount.  Rubner,  as 
quoted  by  Lorand,  says  that  in  whole-corn  bread  only 
one-half  the  nutritive  value  is  absorbed  by  the  system, 
but  I  believe  that  the  treatment  given  the  corn  pre- 
pares it  better,  and  also  the  centuries  of  habit  have 
accustomed  the  Mexican  digestive  system  to  it,  so  that 
the  figure  is  probably  extreme. 

At  3,645  calories  per  kilo  it  would  require  2.7  kilos 
to  provide  the  necessary  9,800  calories,  and  if  10  per 
cent  is  allowed  for  hulls,  chaff,  and  loss  in  cooking,  the 
peon  would  need  3  kilos  per  day. 

In  October,  1919,  the  Monitor  Comercial  quoted 
corn  in  the  various  cities  throughout  the  republic  at 
from  9  pesos  to  29  pesos  per  carga  of  150  kilograms, 
that  is,  about  12c.  mean,  per  kilo,  or  15c.  Mexican  per 
kilo,  as  the  peon  would  buy.  This  is  not  so  bad,  but  in 
1918  I  saw  com  sell  for  from  12  centavos  to  45  centavos 
per  kilogram,  and  at  the  last  price  it  is  evident  that 
the  peon's  pay  would  not  suffice  for  even  sufficient  corn 
for  his  requirements,  because  the  three  kilograms  cost 
1.35  pesos,  or  more  than  his  wages  if  he  worked  every 
day  in  the  week,  and  without  any  allowance  for  cloth- 
ing or  other  expense. 

There  are  other  objections  to  this  straight  corn  diet. 
First,  there  is  the  danger  from  pellagra  or  other  dis- 
ease of  that  type.  Atwater  has  shown  that  in  purely 
vegetable  diets  the  unutilized  proteins  amount  to  28.9 
per  cent,  but  that  the  addition  of  sufficient  meat  reduces 
this  to  8.8  per  cent.  Furthermore,  a  man  is  not  a 
boiler  that  can  utilize  the  same  kind  of  fuel  indefinitely. 
Rubner's  statement  has  a  base  of  fact,  at  least,  though 
I  do  not  believe  it  applies  without  some  modification  to 
Mexican  conditions. 

I  have,  therefore,  prepared  Table  III,  giving  a  ration 
such  as  a  Mexican  laborer,  a  little  above  the  lowest 
grade,  would  select,  and  I  have  calculated  the  food 
values  and  the  cost  at  the  prices   in  the  Monitor  Co- 


mercial and  also  at  the  prices  of  the  market  in  Mate- 
huala,  S.  L.  P.,  in  the  spring  of  1918. 

TABLE  HI.     .\DE(il  ATE  RATIO.V  FOR  .MEXICA.N"  L.VBOR 

1919  1918 

Price  Cost  Price  Cost 

Com-                     Pro-                    Carbo-       Cal-           per  Kilo.  jier  Kilo, 

modity    Grams     tein        Fats     hydrates     cries              Peso  Peso 

Beef                 600     145  8       16  8                       754  0     0  50     0  30  0  50     0  300 

Corn  .          1,850     153.2       31    6    1.255  4    6.069   I          15         277  30         554 

Beans  .           300       67  5         5  4        178  8    1,058  0         30         09  45          135 

Sugar.            100                                    100  0       410  0         70         07  120       .12 

Lard.            100                  100  0                      930  0     2  00       .20  2  75       .275 

Rice 100         8  0         0  3         79  0       359  4         50         05  60       .06 

Chile 50        4  7         3  8        35.0       198.1     160       .08  60       .03 

Salt 50     20       .01  10       .005 

Totals  379  2     157  9    1,648  2    9.778  6  1   077  1    479 

With  the  exception  of  corn,  all  the  items  have  been 
calculated  at  100  per  cent,  with  no  allowance  for  waste. 
Corn  was  taken  at  90  per  cent  of  the  full  value.  The 
condition  is  impossible  of  realization,  of  course.  In  this 
country  the  butcher  weighs  the  wrapping  paper,  so  in 
Mexico  the  dealer  weighs  the  paper  in  which  he  sells 
the  pennyworth  of  lard.  There  is  a  little  dirt  in  the 
beans,  and  some  of  the  food  is  burned  or  lost  in  cooking, 
and  some  is  not  digested. 


TECX    J.\CAL,i^ 

Referring  to  Table  III  it  is  seen  that  the  ration  in 
1918  cost  1.48  pesos  per  day,  or,  making  practical  allow- 
ances, probably  1.60  pesos  per  day.  The  answer  is  that 
the  peon,  under  such  conditions,  was  inefficient,  lazy, 
stupid,  and,  if  he  had  energy  enough,  probably  dishonest 
if  opportunity  to  get  a  little  food  occurred. 

At  present  the  ration  costs  1.08  pesos,  or  probably 
about  1.20  pesos.  The  ratio  between  the  various  ele- 
ments is  not  bad,  except  that  the  fats  are  below  the  pro- 
portion considered  favorable,  and  fats  constitute  the 
most  expensive  item. 

In  addition  to  the  expense  for  food,  the  man  must 
pay  from  7  to  15  centavos  per  day  for  rent,  a  cent  or 
two  for  water,  and  buy  a  little  wood  or  charcoal  for 
fuel.  The  wood  sells  at  6  pe.sos  per  ton  wholesale.  In 
Mexico  City  there  is  a  law  that  every  man  must  wear 
pants,  so  there,  at  least,  he  must  buy  or  rent  a  pair. 
The  wife  must  have  a  cotton  dress  once  in  a  while,  and 
cotton  sells  for  35c.  U.  S.  currency  per  lb.  in  New 
Orleans. 

The  law  says  that  the  man  may  only  work  six  days 
in  the  week.  He  positively  must  smoke  an  occasional 
cigarette,  and  once  in  a  while  he  gets  sick,  and  the  chil- 
dren get  sick  also.  Pani  says  that  the  death  rate  in 
Mexico  City  is  three  times  that  in  the  United  States,  and 
40  per  cent  of  the  deaths  are  those  of  children  less  than 
five  years  old.  The  man  must  have  a  hat  and  a  pair  of 
huaraches  ( which  accounts  for  some  of  the  damaged 
and  missing  leather  belts),  and  in  winter  time  a  serape. 
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Formerly  corn  sold  at  3  centavos  a  kilogram,  and 
meat  at  20,  and  other  commodities  in  proportion,  and 
these  figures  did  not  apply,  nor  do  they  apply  today, 
to  mechanics  and  skilled  labor  nor  in  a  few  favored 
localities,  but  there  are  many  places  in  which  they  do 
apply,  and  in  such  cases  it  is  clear  that  the  peon  cannot 
support  a  family  and  have  sufficient  food  to  enable  him 
to  do  a  full  day's  work.  It  is  this  condition  of  affairs 
that  has  permitted  robber  bands  to  recruit  their  forces 
with  such  ridiculous  ease. 

Responsibilities  of  Employers 

At  any  rate,  the  situation  is  clear  and  the  reason  for 
it  also,  and  if  an  employer  expects  to  get  efficient  labor 
he  must  see  that  the  laborer  is  in  a  physical  condition 
to  perform  the  work,  and  he  must  apply  the  same  rules 
as  are  indicated  to  be  necessary  in  any  other  engineer- 
ing problem. 

In  the  case  considered,  9,800  calories  are  required 
for  the  man  and  his  family,  but  of  these  5,300  are 
consumed  by  the  family  and  2,300  by  the  man  in  walk- 
ing around  and  being  alive,  leaving  only  2,200  net  which 
he  utilizes  in  work  for  his  employer;  that  is,  the  em- 
ployer pays  1.25  pesos  for  2,200  calories  of  work.  If 
the  wage  only  permits  the  man's  buying  3,400  calories 
of  food  for  himself,  then  the  employer  gets  only  1,100 
calories  of  work,  and  must  hire  another  man  at  an 
additional  1.25  pesos  per  day,  and  there  is  a  consump- 
tion of  19,600  calories  to  obtain  2,200  calories  of  work. 
And  the  engineer  talks  about  inefficient  labor!  Ineffi- 
cient engineering  would  be  more  to  the  point. 

The  price  of  a  thousand  calories  of  food  in  the  exam- 
ple is  approximately  12  centavos.  If  the  man's  wage 
permits  him  to  buy  only  3,400  calories,  the  employer 
pays  1.25  pesos  for  1,100  calories  of  work.  To  obtain 
the  second  1,100  with  another  man,  he  must  pay  the 
additional  1.25  pesos,  but  if  he  can  increase  the  first 
man's  food  supply  1,100,  at  a  cost  of  12  centavos,  the 
same  result  is  obtainable.  I  am  not  saying  here  that 
the  employer  will  get  100  per  cent  efficiency,  for  the 
law  of  diminishing  returns  certainly  applies,  but  he 
cannot  get  1,200  calories  of  work  from  1,100  calories 
of  available  food. 

Solution  of  the  Problem 

Of  course,  the  first  answer  is  to  raise  the  wages. 
Barring  all  considerations  of  the  ethics  of  the  case^  the 
answer  is  not  so  simple.  In  the  first  place,  owing  to  the 
demoralization  of  the  transportation  system,  prices 
fluctuate  violently  and  rapidly.  The  peon  is  naturally 
improvident,  and  if  he  has  more  than  his  simple  needs 
require  for  the  moment,  he  quits  work,  so  the  result 
would  be  that  the  wage  would  have  to  be  high  enough 
to  cover  maximum  conditions  of  prices,  and  then  in 
succeeding  periods  of  lower  prices  the  man  would  work 
only  part  of  the  time,  and  would  spend  much  of  his 
surplus  for  pulque  or  mescal;  in  fact,  many  would  pre- 
fer the  mescal  to  additional  food.  This  is  fact  and  not 
theory,  just  as  it  was  found  to  be  so  on  the  Indian 
reservations  of  the  United  States.  This  increases  the 
disinclination  to  raise  wages  that  many  employers  feel. 

Some  companies  have  attempted  to  solve  the  problem 
by  giving  a  small  increase  and  then  arranging  to  fur- 
nish corn  and  other  staples  at  or  at  less  than  cost. 
Others  have  retained  the  old  wage  schedules  and  added 
a  fixed  amount  of  corn,  beans,  and  similar  supplies, 
which  is  the  same  as  paying  wages  partly  in  cash  and 


partly  in  commodities.  These  methods  are  compromises, 
of  course,  and  they  also  meet  with  considerable  opposi- 
tion from  local  merchants,  who  consider  them  infringe- 
ments on  their  own  prerogatives,  but  the  arrangement 
does  prevent  extortion.  I  have  seen  corn  sold  at  12i 
centavos  a  kilogram  at  the  company  store  (cost,  as  it 
happened  at  the  time)  and  at  60  centavos  in  the  market 
at  the  same  place  and  time.  The  difference  was  mainh' 
profiteering. 

Transportation  is  so  bad  that  I  have  known  corn  to 
sell  at  8  centavos  in  a  producing  district  and  at  25  in  a 
mining  camp  less  than  a  hundred  miles  distant.  Of 
course,  such  a  state  of  affairs  lasted  only  a  short  time, 
but  the  peon  has  no  resei-ve,  and  suffers  accordingly. 

I  am  inclined  to  believe  that  it  would  pay  many  com- 
panies to  establish  field  kitchens  and  serve  meals  to 
their  men  under  suitable  conditions.  The  best  plan  of 
all,  where  possible  to  utilize  it,  is  some  modification 
of  the  Dominguez  scheme,  but  it  is  possible  only  with 
strong  and  firmly  established  companies,  with  a  long 
life,  and  then   only  under  favorable  conditions. 

The  problem  warrants  much  study,  and  each  case 
must  be  considered  individually. 


Insidious  German  Commercial  Warfare 
To  Be  Renewed 

That  Germany  is  making  serious  efforts  to  regain 
her  foreign  markets  is  showm  by  the  tremendous  adver- 
tising campaign  being  organized  by  the  "Reichsverband 
Deutscher  Industrieller"  (National  Association  of 
Industry),  in  conjunction  with  the  "Verein  Deutscher 
Ingenieure"    (Society  of  German  Engineers). 

The  National  Foreign  Trade  Council  has  received 
the  information  that  under  the  management  of  the 
"ALA"  (Allgemeine  Auzeigen  Gesellschaft  m.b.H.),  a 
notorious  propaganda  center  of  German  war  industry, 
foreign  countries  are  to  be  flooded  with  German 
periodicals.  An  engineering  export  paper,  issued  in 
four  languages — German,  English.  French,  and  Spanish 
— will  soon  make  its  first  appearance.  Engineering 
concerns  are  subscribing  heavily  to  this  enterprise  in 
the  form  of  advertising  contracts  and  prepaid  sub- 
scriptions for  a  large  foreign  circulation  during  a 
period  of  five  years.  Individual  firms,  like  Krupp's, 
alone  have  contracted  to  pay  the  fees  for  over  3,000 
free  copies  to  be  sent  out  regularly  during  that  period. 
Further,  a  combine  or  trust  of  the  Germ.an  industrial 
press  is  in  the  course  of  formation  with  a  view  to 
making   concerted   efforts    in   the   same   direction. 

The  "ALA"  intends  to  establish  offices  in  all  for- 
eign capitals  to  act  as  advertising  agencies  and  as 
distributing  centers  and  news  gatherers  for  the 
"Uberseedienst"  (Overseas  Service),  a  large  German 
agency  for  commercial  news  affiliated  with  the  "ALA." 
In  the  former  capacity  it  hopes  to  wield  much  influence 
in  the  foreign  press  and  trade  periodicals. 


The  Importance  of  Using  Properly  Insulated  Wire  should 
not  be  overlooked  when  installing  electric  lights  un- 
derground. Wire  of  the  weatherproof  type  is  not  suitably 
insulated,  and  should  never  be  installed  underground. 
Weatherproof  wire  is  manufactured  for  use  on  the  surface, 
and  is  for  use  especially  where  it  is  supported  by  poles 
some  distance  from  the  ground.  Wire  to  be  used  under- 
ground should  be  protected  at  least  by  insulation  with  a 
substantial  outer  braid  protecting  the  insulating  compound, 
which  consists  of  vulcanized  rubber. 
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Airplanes  in  Mining  Operations 

Bird's-Eye  View  Discerns  Many  Things  Not  Seen  by  the  Grubber  on  the  Surface- 
And  Thickly  Wooded  Areas  Effectively  Surveyed  and  Mapped 
By  Means  of  Aerial  Photographs 


-Marshy 


'^ 


By  Eugene  Shade  Bisbee 

Written  exclusively  for  the  Engineering  and  Mining  Journal 


GREAT  SAVING  in  exploration  work  would  be 
effected  if  the  more  promising  places  could  be 
-located  from  the  air.  For  example,  it  is  now 
well  known  that  the  great  porphyry  copper  deposits  of 
the  Southwest  exhibit  a  very  deep  red  color  in  contrast 
to  the  surrounding  soil  of  the  average  country.  It 
would  seem  to  be  a  simple  thing  to  pick  out  such 
places  by  airplane  reconnoissance." 

The  remarks  quoted  were  made  by  Dr.  C.  P.  Berkey, 
geologist,  of  Columbia  University,  to  Lieutenant  Wil- 
liam W.  Hosp,  test  pilot  for  the  Cantilever  Aero  Co., 


lieutenant  WILLIAM  W.   HOSP 

of  New  York,  to  whom  I  am  indebted  for  much  of  the 
information  contained  in  this  article. 

"Experiences  of  fliers  invariably  demonstrate,"  said 
Lieutenant  Hosp  to  me,  "that  the  entire  map  laid 
beneath  an  aviator  is  one  of  varying  colors.  All  per- 
spective is  lost  after  an  altitude  of  several  thousand 
feet  is  reached,  and  landmarks  are  only  bits  of  dif- 
ferent color  immediately  beneath;  and  at  an  altitude  of 
four  thousand  or  more  feet  everything  becomes  per- 
fectly flat  and  the  colors  stand  out  even  more  dis- 
tinctly than  at  lower  levels." 

With  such  a  fundamental  beginning  it  is  reasonable 
to  consider  that  the  airplane  will  soon  become  a  de- 
cidedly valuable  factor  in  mineral  prospecting,  for 
which  there  are  several  most  vital  reasons.  In  the 
first   place,   and    for   example,    assume   a   territory   ten 


miles  square  in  a  country  the  topography  of  which 
makes  it  practically  inaccessible  to  men  and  domestic 
animals  and  yet  where  there  are  presumed  to  be  many 
valuable  mineral  deposits.  By  the  hardest  of  hard 
work  five  men,  equipped  with  every  device  known  to 
science,  might  explore  that  territorj'  of  one  hundred 
square  miles  and  make  a  rough  map  of  it  in  two  years. 
The  cost  of  such  an  exploration  would  be,  approximately, 
$60,000,  and  this  only  for  the  preliminary  work  and  at 
a  hazard. 

Contrast  that  work  with  what  an  airplane  carrying  a 
pilot  and  an  observer  could  do.  In  one  day  the  entire 
territory  could  be  thoroughly  covered  in  a  prospective 
flight.  In  the  first  and  second  weeks  photographs  of 
the  entire  one-hundred-mile  square  could  be  made,  and 
within  three  weeks,  at  the  outside,  weather  conditions 
being  favorable,  mosaic  maps  and  detailed  engineers' 
maps  could  be  at  the  disposal  of  the  directors  of  the 
enterprise.  The  total  cost  of  this,  including  the  pilots, 
observers,  photographers,  mosaic  map  makers  and  en- 
gineers' map  makers,  not  including  the  cost  of  the 
plane,  would  be  well  under  $3,000. 

The  figures  quoted  are  based  on  salaries  far  in  excess 
of  the  average  rate  paid.  As  far  as  the  cost  of  the 
machine  itself  is  concerned,  airplanes  may  be  hired 
for  the  purpose,  or,  if  purchased  outright,  would  cost 
less  than  $10,000,  inclusive  of  the  most  elaborate  photo- 
graphic equipment. 

Flying  high  above  the  territory  to  be  explored,  the 
photographer  notes  the  colors  of  the  areas  he  snaps  on 
his  plates  or  film,  in  order  to  enable  the  mosaic  map 
maker  to  detail  these  on  his  completed  work.  Every 
mining  engineer  knows  that  within  the  zone  of  active 
rock  weathering  the  iron  compounds  are  transformed 
into  ferric  oxide,  or  hydrate,  if  the  amount  of  oxygen 
is  sufficient. 

No  less  an  authority  than  the  Air  Service  of  the 
United  States  Government  says  that  aerial  surveying 
possesses  many  distinct  advantages  over  land  survey- 
ing. An  example  would  be  an  attempt  to  make  a  land 
survey  of  marshy  ground,  thickly  wooded  tracts  or 
other  practically  impassable  regions.  Land  work  in 
such  circumstances  would  be  almost  impossible,  or,  at 
best,  very  difficult,  extremely  hazardous,  and  almost 
prohibitive  in  cost,  on  account  of  the  time  required.  To 
accomplish  the  same  amount  of  work  it  is  merely  neces- 
sary for  an  airplane  to  fly  swiftly  over  the  area,  and, 
with  a  camera  attachment,  make  a  record  so  perfect 
that  it  could  not  be  duplicated  by  land  survey. 

From  the  photographs  taken  by  means  of  the  air- 
plane the  mosaic  map  would  be  made,  and  from  that 
the  completed  engineers'  map.  Every  detail  of  the 
territory  is  recorded. 

Since  the  signing  of  the  armistice  the  Government 
has  been  developing  special  apparatus  for  aerial  map 
making,  and  the  time  is  immediately  at  hand  when  the 
airplane  will  be  used  by  the  mining  man  as  intimately 
as  the  former  now  uses  his  "flivver." 
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Consultation 


UNDER  THIS  CAPTION  we  will  publish  from 
time  to  time  inquiries  received  from  our  readers, 
and  our  replies,  whenever  such  correspondence 
is  likely  to  be  of  sufficient  interest  to  justify  its 
presentation. 

Desires  Experience  in  Colombia 

"In  your  number  of  Dec.  27  I  noticed  some  interesting 
pictures  from  Colombia.  I  am  looking  for  an  opportunity 
to  go  to  Colombia,  and  I  will  be  obliged  if  you  will  kindly 
give  me  the  name  and  address  of  someone  with  whom  I 
might  correspond  with  a  view  to  obtaining  employment  in 
that  country." 

If  you  are  an  engineer,  or  an  experienced  miner,  or 
competent  to  supervise  mining  or  milling  operations, 
we  suggest  that  you  get  in  touch  with  some  substantial 
organizations  engaged  in  prospecting  or  operating  in 
Colombia,  and  learn  what  opportunities,  if  any,  they 
have  to  offer  you.  You  might  approach  any  one  of  the 
following:  Breitung  Mines  Corporation  of  Delaware, 
11  Pine  St.,  New  York;  W.  T.  Griswold,  Colombian 
Syndicate,  care  of  the  Cosmos  Club,  Washington,  D.  C. ; 
South  American  Gold  and  Platinum  Co.,  61  Broadway, 
New  York. 

Under  no  circumstances  would  we  advise  a  young  man 
to  go  to  any  South  American  country  to  look  for  a  job, 
because  he  would  probably  not  be  favorably  received, 
but  would  be  looked  upon  with  suspicion  as  a  stranger 
in  a  strange  country,  and  as  one  unable  to  obtain  em- 
ployment in  his  own  count r>'. 

Many  American  miners  and  engineers  are  busy  in 
South  American  countries,  but  almost  without  excep- 
tion these  men  were  sent  there  under  contract  signed 
in  New  York  or  elsewhere  in  this  country  prior  to 
taking  passage  from  one  of  our  ports. 

If  you  have  sufficient  funds  to  permit  you  to  travel 
in  Colombia  for  the  purpose  of  seeing  the  country, 
or  with  the  intention  of  prospecting,  then  we  suggest 
that  you  take  passage  for  one  of  the  principal  ports 
best  suited  to  your  purpose.  For  example,  if  you  are 
interested  in  platinum,  it  would  he  wise  to  go  to 
Cartagena,  whence  you  could  obtain  passage  to  Quibdo, 
which  is  headquarters  for  those  who  desire  to  visit 
the  platinum  regions  or  gold-dredging  districts  trib- 
utary to  the  headwaters  of  the  Atrato  and  San  Juan 
rivers.  At  Cartagena  you  should  call  upon  Espriella 
Hermanos,  who  have  helped  many  an  American  traveler 
by  offering  valuable  suggestions,  giving  letters  of 
introduction,  or  instructions  regarding  routes  and 
trails.  The  members  of  this  firm  speak  English,  and 
they  have  the  reputation  of  rendering  valuable  assist- 
ance to  mining  men. 

If  you  are  interested  in  quartz  mining,  or  oil,  or 
placer  regions  not  tributary  to  Cartagena,  we  suggest 
that  you  go  to  Barranquilla,  where  you  will  find  Carl 
Parrish,  who  is  an  American  mining  engineer  well 
informed  on  the  mineral  resources  of  Colombia,  and 
willing  to  give  you  such  advice  and  assistance  as  you 
may  require  in  selecting  a  most  advantageous  route  of 
travel. 


Other  mining  engineers  and  mining  men  in  Colom- 
bia who  are  in  a  position  to  give  a  traveler  valuable 
information  are:  W.  A..  Prichard,  Barranquilla;  Wal- 
ter A.  Funk,  Puerto  Andes;  William  F.  Ward,  Puerto 
Andes;  W.  J.  Hayes,  Andagoya ;  N.  C.  Marshall 
Buenaventura;  H.  G.  Granger,  Cartagena:  and  Harvey 
B.  Small,  Mangangue,  Colombia,  or  Rockv  Mountain 
Club.   65   W.   44th   St.,   New  York,   N.  Y. 

Platinum  Quotation 

"Kindly  cable  m'arket  price  and  feeling  platinum." 

Steady  demand  at  $155  per  oz. ;  jewelers  have  paid 
$170. 

World's  Record  for  Shaft  Sinking 

"Wire  us  night  letter  our  expense  world's  record  for  shaft 
sinking,  number  of  days,  footage,  where  made  and  by  whom." 

New  world's  record  claimed  at  Crown  Mines,  Johan- 
nesburg, South  Africa,  where  circular  shaft  20  ft. 
inside  diameter  was  sunk  279  ft.,  or  from  655  to  934, 
average  speed  9  ft,  in  24  hours,  during  December,  1918. 

Previous  world's  record  also  held  at  Crown  Mines, 
where  252  ft.  was  made  in  a  31-day  month  at  No.  14 
Circular  Shaft.  R.  C.  Warriner,  120  Broadway,  N.  Y., 
was  consulting  engineer  at  Crown  Mines  up  to  end 
of  1918. 

Also  see  the  Enfjineering  and  Mining  Journal,  March 
29,  July   12,   and   Sept.   20,    1919. 

Iridium  Quotation 

■'We  are  interested  in  aluminum,  platinum,  palladium,  and 
iridium,  and  take  this  opportunity  to  draw  your  attention  to 
the  fact  that  though  you  quote  prices  on  the  first  three  arti- 
cles named,  you  do  not  quote  a  price  on  iridium.  We  know 
that  your  quotations  will  be  useful  to  us,  and  we  believe  that 
there  are  others  who  feel  the  same  way." 

We  desire  to  render  valuable  and  useful  service  to 
our  subscribers  and  readers  by  quoting  regularly  any 
metal,  mineral,  or  non-metallic  mineral  product  in  which 
our  friends  are  interested,  and  we  thank  you  for  the 
above  suggestion.  We  have  made  an  effort  to  obtain 
reliable  sources  of  information  which  would  enable  us 
to  quote  iridium  intelligently.  We  have  found  that  it 
is  difficult  to  get  the  information  desired.  It  appears 
that  the  market  for  iridium  is  very  limited,  that  the 
amount  of  unalloyed  iridium  metal  is  small,  and  most 
sales  seem  to  be  made  as  a  result  of  individual  bargain- 
ing. Some  of  our  friends  who  deal  in  this  metal  from 
time  to  time  believe  that  a  fair  quotation  might  range 
anywhere  from  $300  to  $325  per  oz.  However,  we 
believe  that  the  quotation  for  iridium  should  be 
regarded  as  "nominal,"  and  that  no  definite  figure  can 
be  stated  with  safety  or  assurance.  There  is  little, 
if  any,  of  the  metal  to  be  had  as  such,  most  of  the 
availab'e  supply  being  alloyed  with  platinum  or  other 
metals  of  the  platinum  group. 

Acting  on  your  suggestion,  it  is  our  intention  to 
quote  iridium  regularly,  and  present  the  best  informa- 
tion that  it  is  possible  for  us  to  obtain  regarding 
its  market  value. 
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Drilling  and  Rig-Building  Data 

By  Seth  S.  Langley 

Writter    exclusively   for   the   Enginrfring  nnd   .Mining  Journtil 


DATA  on  the  time  and  materials  required  and  the 
cost  of  drilling  oil  wells  are  of  great  interest  to 
the  engineer  who  must  plan  such  work,  but  very 
few  detailed  figures  have  been  published  on  the  subject. 
Such  data,  of  course,  can  be  obtained  only  by  experience. 
It  is  the  purpose  of  this  article  to  give  detailed  infor- 
mation on  work  actually  done  in  California,  the  ex- 
amples being  taken  from  the  Midway  Sunset,  Monte- 
bello,  and  various  wildcat  districts. 

The  data  presented  have  been  selected  as  being  char- 
acteristic of  standard  practice.  The  Midway  Sunset 
field  presents  no  unusual  subsurface  conditions.  The 
formations  are  sand,  gravel,  and  boulders,  overlying 
clay  and  shale,  with  occasional  hard  strata,  locally  known 
as  "shell,"  which  are  seldom  more  than  four  or  five  feet 
thick.  The  water  conditions  are  best  illustrated  by  the 
casing  records.  Steeply  pitching  strata  of  shell  cause 
trouble  in  the  Montebello  field.  The  drilling  operations 
were  carried  out  by  contractors  or  operators,  who  main- 
tained well-equipped  and  trained  organizations. 

The  following  Tables  1,  2,  and  4,  show  wells  drilled 
by  rotary  from  the  surface  to  the  bottom  of  the  lowest 
water  string,  and  thereafter  finished  by  cable  tools. 
Table  3  shows  a  well  drilled  entirely  by  cable  tools. 
So  few  wells  are  drilled  in  this  way  that  it  has  been 
impossible  to  obtain  complete  data  on  more  than  the  one 
example. 

The    figures   given    below   are   made   up    from    wells 


Number  of  days  to  drill  and  cement  first  string 22 

Depth  of  surface  to  bottom  of  first  string  2, 500 

Numberof  days  to  drill  and  cement  second  string 55 

Depth  of  bottom  first  to  bottom  second  string 300 

Number  of  days  to  drill  and  cement  third  string 83 

Depth  of  bottom  second  to  bottom  third  string 380 

Number  of  days  to  drill  and  set  oil  string 210 

Depth  last  sliut-oiT  to  bottom  of  hole 258 

Total  depth 3,358 

Total  drilling  time  (in  days) 423 

Average  progress  per  day  in  feet : 


Table    1 

Wildcat  Company 

r)rilling 

36 

1,100 

71 

972 

12! 

951 

162 

917 


3,940 
438 


is  better  adapted   to  deeper  wells.     The  following  is  a 
working  estimate  of  the  cost  of  each  type: 


Rig  irons 

Rig  lumber 

Building  derrick 

(^asiiig  rack    

Wiring  rig  

Fountlation 

steel  crown  block 

Fjxtra  lumber  for  rotary . 
Extras 


DERRICK    COSTS 

84-Ft. 
Combination  fJcrrick 

$1,000 

990 

300 

50 

40 


50 


Totals. 


$2,430 


106-  or   Il4-Ft. 

Combination  Oerrick 

$1,000 

1,300 

460 

50 

40 

150 

800 

75 


$3,875 


The  following  tabulated  estimate  is  based  upon  Mid- 
way Sunset  experience.  Attention  is  drawn  to  the  wide 
difference  in  cost  of  casing  and  di  illing  in  the  two  deep 
wells.  Well  No.  1  will  have  one  more  water  string  3f 
casing,  and,  consequently,  greater  expense  in  sliming 
formations  and  carrying  casing.  All  of  these  wells  will 
be  drilled  rotary  to  the  lowest  cement  shut-off,  and 
finished  by  cable  tools. 


Well  No    I 

Depth 

3,500  Ft. 

Rig  and  rig  irons $3,8C0 

Casing I9,5i: 

Hauling 900 

Rigging  up 950 

Lines        500 

Drilhng   17,500 


Power 

Repairs  to  drilling  tools . 

licntul  of  drilling  tools.  . 

Ccnu'Titing      

Hringmg  in 


1,000 
150 
100 
700 
850 


Well  No.  2 

Depth 

3,500  Ft 

$3,800 

14,500 

900 

950 

SCO 

12.500 

1.000 

150 

100 

600 

750 


Totals. 


$45,950 


$35,750 


Well  No.  3 

Depth 

1,050  Ft. 

$2,650 

6,000 

600 

800 

200 

1,700 

400 

50 

50 

500 

600 

$13,550 


Table  2 

Montebello  Company 

Drilling 


28 

1,127 

20 

935 


16 
234 


49 
2,264 


31 
351 


31 

l,t)91 

33 

209 


78 
690 


44 
2,159 


35 
353 


57 
2,358 


163 
277 


Table  3 

Wildcat  Company 
llrilling 

37 
506 

65 
934 

67 
695 
136 
460 


Table  4 


Midway   Con- 
tractor Drilling 


13 

1,822 

30 

18 


54 
210 


12 
1,658 


35 
52 


2,296 
99 


2,615 
135 


2,590 
164 


2,512 
109 


2,635 

241 


2,595 
365 


2,050 
97 


1,710 
47 


To  drill  and  cement  first  string 
To  drill  and  cement  second  string 
To  drill  and  cement  third  string 
From  last  shut-off  to  bottom 
For  total  depth 

Average  progress  in  feet  per  day  to  depth  of  1,740  ft. 
Average  progress  in  feet  per  day  to  depth  of  1,900  ft. 


62 
10 

6! 
3' 

8' 


46 
21! 


5 

17 


14 
14 
10 
3 
7 


139 
0.5 


3 
26 


Contractor 
Company .  .  . 


139 
54 


drilled  under  similar  conditions.  A  comparison  of  the 
progress  between  contractor  and  company  drilling  is 
best  shown  by  the  relative  time  required  to  cement  the 
first  string.  It  is  not  feasible  to  contract  below  the  first 
shut-off,  as  the  contractor's  desire  for  speed  and  the 
operator's  hope  of  production  cannot  both  be  satisfied. 

It  has  become  standard  practice  in  California  to  use 
the  84-ft.  combination  derrick  for  wells  less  than  1,500 
ft.  in  depth,  but  the  106-  or  114-ft.  comliination  derrick 


As  these  wells  will  be  drilled  in  a  proven  field,  the 
gas  and  water  lines  will  be  short,  and  the  boilers  will 
be  moved  from  a  nearby  well;  neither  new  roads  nor 
houses  are  necessary.  Under  such  conditions  the  esti- 
mates are  useful  to  a  company  with  funds  and  field 
equipment  to  meet  any  conditions  which  may  arise.  It 
is  not  intended  that  the  figui-es  should  be  taken  as  a  basis 
on  which  to  judge  the  total  possible  cost  of  any  well 
of  the  same  depth.  Wildcat  wells  would  cost  muc.fi  more. 
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The  following   is   a  bill   of   material   for   the    106-ft. 
standard  rig: 

LUMBER  fO.  P    ROUGH) 

Use 

Engine  block 

Main  sill 

Subsill  and  tail  sill  and  jack  posts 

4  for  niudsills.  2  for  bull  wheel  shaft 

Sampson  post 

Mudsills  for  engine 

2  for  pony  sills  for  engine:    I  for  nose  siU 

Bull  wheel  post 

Calf    wheel     posts    and     collar 

Derrick  tops  and  sand  reel  brake 

Wide  silis 

Floor  sills  and  underpinning 

Bunting  pole 

Jack  post  braces 

2  Sampson  post  braces 

I  underpinning 

I  headache  post 

Casing  rack 

I  crown  block 

I  spool  for  B.  W. 

I  crown  block 

I  knuckle  post 

Keys,  calf  and  bull  wheel  braces 

Calf  wheel  arms 

Derrick  floor  girts 

Calf  and  bull  wheel  arms,  legs,  wall  header,  and  foot- 
ings 
Engine  house,  bull  wheel  spool 

Belt  house 

Ladder  and  belt  house 

Starting  legs 

Engine  house 

Doublers,  front  and  back 

Derrick  legs 

Derrick  legs 

Derrick  leg  braces 

Sampson  posts  and  derrick  bracec 

Roof  frame,  derrick  braces 

Girts  for  derrick 

Legs 

Belt  house,  engine  house 

Forge  house,  bull  wheel  bouee 

Derrick  roof 

Derrick  braces 

Derrick  braces 

Ladder  steps 

Derrick  braces 

15  for  forge  house,  5  for  derrick  roof,  83  for  belt  bouse 

Diagonals  for  wind  bracing 

Diagonals  for  wind  bracing 

Diagonals  for  wind  bracing 

Diagonals  for  wind  bracing 

Girts  for  wind  bracing 

Ciirts  for  wind  bracing 

Clirts  for  wind  bracing 

Girts  for  wind  bracing 

Walking  beam,  26  ft.  long 

Selected 

Selected 

Selected 

Swing  lever 

Redwood  selected 

Derrick  footing  cut  to  6  ft.  lengths 

W.  oak  selected,  calf  wheel  shaft 

W.  oak,  crown  block  lagging,  cut  to  8  ft.  lengths 

W.  oak  pitman 

W.  oak  lagging  for  crown  block,  cut  6  ft.  lengths 

W.  oak  lagging  for  walking  beam,  cut  3  ft.  lengths 

O.  P.  S.  I  S.  band  wheel 

Sugar  pine,  circular  cants,  plain  band  wheel,  double 

tug 
S.  P.,  C.  C,  plain  band  wheel,  double  tug 
S.  P.,  C.  C,  grooved  band  wheel,  double  tug 
S.  P.,C.  C,  plain  band  wheel,  double  tug 
S.  P.,C.C.,  grooved  bull  wheel,  double  tug 
S.  P.,C.C-,pIain  bull  wheel,  double  tug 
S.  P.,  C.C.,  plain  bull  wheel,  double  tug 
Round  O.  P.  bull  wheel  pin 
S.  P.,  C.  C.  plain  calf  wheel 
S.  P.,  C.  C.  plain  calf  wheel 


Pieces 

Size 

1 

24x24"x  9' 

I 

16xl6"x30' 

2 

16xl6"xl8' 

6 

I6xl6"xl6' 

1 

I6xl6"xl6' 

1 

I4xl4'xl4' 

3 

I4xl4"xl2' 

1 

12xl2"x22' 

2 

12xl2"s24' 

1 

I2xl2"xl8' 

2 

8xlO'x24' 

10 

8x  8'x22' 

1 

6x  6"x24- 

} 

6x  6"xl8' 

2 

4xl4'xl4' 

2 

6x   6"xl4' 

3 

6x   8"x20' 

2 

6xl6"xl6' 

Cut  to  8'  lengtha) 

2 

6xl6"xl2' 

6 

4x   6"xI8' 

2 

4x  4"xi4' 

72 

2xl2"x22' 

30 

2xl2'x20' 

6 

2x  6"xl6' 

4 

2%  4"x24' 

20 

2x  4"xl6' 

4 

2xl0"xl8' 

4 

2x  4"xl4' 

28 

2xl2"xl8' 

20 

2xl0"xl6' 

4 

2xl0"x32' 

22 

2x  8"x20' 

16 

2x  8"xl8' 

14 

2x  8'xl6' 

24 

IUI2"x20' 

28 

2xl2"xl6' 

125 

Ixl2'xl6' 

25 

Ixl2"xl8' 

30 

Ixl2"xl4' 

26 

IJx  8'x24' 

54 

Ux  8'xl6' 

8 

Ix  6"xl6- 

8 

2x  8"x22' 

103 

Ixl2"x20' 

8 

2x  8"xl8' 

16 

2x  8"x20' 

8 

2x  8"x22' 

8 

2x  8"x24' 

4 

2xI0'xl2' 

6 

2xl0'xl6' 

4 

2xl0"xl8' 

5 

2xl0"x20' 

1 

12x16" 

12x30" 

12x16" 

1 

5s  9" 

5xM"x  9' 

8 

3xI2"sl8' 

1 

16xI6"x  6' 

1 

4x  6"xl6' 

1 

6x   8" 

6xI4'xll' 

1 

4x   b'xir 

1 

3x1 2"x   6' 

35 

Ixl2"x20' 

56 

Ix   8"xl0' 

8 

3x  8"x  7' 

16 

3x  8"x  r 

24 

Ix  8"x  7' 

16 

3x  8"x  8' 

8 

3x  8'x  8' 

86 

Ix  8"x  8' 

321in.ft.     lA" 

8 

3x  8"x  7!' 

40 

Ix  8"x75' 

lull  Weight 

1501b. 

150 

160 

100 

No. 

Pieces 

Size 

lj"xl4'8" 

Ij"xi2;' 

I5"xlli' 

1"  x20" 

1"  x30" 

r'i7i' 

J"s34" 

"x30" 

"x30" 

-"x34" 

-"x28" 

"x20" 

j"xl8" 

"xI6" 

"xl4" 

"xl2" 

"xlO" 

8 

r'xl2" 

Fig,  1  shows  in  plan  and  cross-section  the  founda- 
tion for  the  106-ft.  combination  derrick.  The  method 
of  anchoring  the  guy  ropes  is  shown  in  Fig.  2. 

One  set  of  6-in.  Ideal  or  Imperial  rig  irons,  to  con- 
sist of  the  following: 

No.  Pieces  Name 

6"x7i'  crankshaft  complete,  with  flanges,  collars,  keys  and  bolts 

Crank  with  wrist  pin 

42"  sprocket  tug 

42"  sprocket  tug  clutch,  tug  and  strap 

Set  clutch  levers 

84"  sprocket  tug  rim 

6x14"  jack  post  box  and  cap,  crank  end 

6x12"  jack  post  box  and  cap,  clutch  end 

I  i"x8  \ '  turnbuckle  rods 

I  J"x8'  jack  post  rods,  crank  end 

2x6"x22"  jack  post  plates,  to  fit  above  I  J"  rods 

U"x7'  jack  posts  rods,  clutch  end 

{  'xl8"  eye  bolt,  for  jack  post 

l"%%\'  hook  rods,  brake  to  jack  post  eye  bolts 

Set  5  '  saddle  irons,  with  four  ss34"  machine  bolts  and  six  1x20"  ma- 
chine bolts 

Set  16"  bull  wheel  gudgeons  with  Jx3"  W.  I,  bands,  and  eight  1x20" 
machine  bolts  witli  2s'iuare  nuts 

Set  16"  and  30"  calf  wheel  gudgeons  with  5x23"  W.  I.  bands  and  four 
r'x5'  6"D.E.rods 

Jx7x28"l)ull  wheel  brakeband  with  \\"  lever  and  staple 

Ax6"x28'calf  wheel  brake  band  with  I  x"  lever  and  staple 

2Jx30"  W.  I.  walking  beam  stirrup  54"  long  with  bolts 
■  36"  heavy  crown  sheaves  with  4i"  cast  gudgeons 

24"  sand  line  sheaves  with  4"  cast  gudgeons 

22"  '-asing  line  sheaves  with  41  "cast  gudgeons 

Double  Band  reel,  W.  40"  boiler  flanges,  42x12"  solid  webb  friction 
pulley  on  4"x9' shaft  with  keys,  collars,  etc. 

I  J'<  sand  reel  lever 

60'  length  sprocket  chain 

WASHERS 
Weight  Size 

6  lb I''  cut  washers 

12 I  JVC.  I.  washers 

4  ; . . .  I  J"  C.  1.  washers 

12  r'    C.  1.  washers 

12  l"C.  I.  washers 

85  \"  C.  I.  washers 
2,400  ft    of  s  '  guy  wire. 


NAILS 

Size 

lOd 

20d 

30d 

60d 

BOLTS 

Kind 
D.  E.  5"  and  3' 
Turnbuckle 
Turnbuckle 
Eye 

Machine 
D.  E. 
D.  E. 
D.  E. 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 
Machine 


Kind 
Common  wire 
Common  wire 
Common  wire 
Common  wire 


Where  Used 
'thread  Main  sill  to  girts 

Sampson  post 
Sampson  post 
Sampson  post 
Jack  post 

Knuckle  post  to  sill 
Walking  beam 
Engine 

Walking  beam 
Engine  brake  beam 
Walking  beam 
Miscellaneous 
Miscellaneous 
Miscellaneous 
Miscellaneous 
Miscellaneous 
Miscellaneous 
Calf  wheel  rim 


Section  A-B~C-D 


FIG.  1.     PLAN  AND  CROSS-SECTION  OF  FOUNDATION  FOR 
106-FT.    COMBINATION    DERRICK 

Additional  material  for  106-ft.  rig,  when  used  with 
rotary  tools: 


Pieces 
I 
2 
2 
2 
2 
I 
I 
35 
3 
2 
2 


LUMBER  (O.  P.  ROUGH) 

Siae 

24x24"x  y 

I4xl4"xl4' 

I4xl4"xl2' 

8xlO"xI8' 

4xl2"x22' 

8x  8"xl6' 
I2xl2"xl8' 

Ixl2"x22' 

2x  6"xl6' 

2xl2"xl4' 
I2xl2"xl8' 

8x  8"xl4' 


Use 

Engine  block 

Mud  sills 

Pony  sills 

Posts  and  engine  strut 

Girts 

Blocking  for  engine 

Blocking  for  rotary 

Engine  house 

Engine  house 

Engine  house 

Mud  sills 

Blocking  sills  to  floor  sill» 
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No 
4 
2 
J 
6 


viO' 

si  4" 


Weight 
4 


301b. 


BOLTS 
Kind 
D.  E. 
D.  E. 
Machine 
Machine 

WASHERS 

Size 

I" 

i" 

J" 

NAILS 
lOd 


Where  Used 
Engine  to  block 
Engine  block  to  side  sit' 
Posts 
Girta 


Kind 
C.  I. 
C.  I. 
C.  1 


Conuiion  wire 


k -4  >1  -^^"^ 

SIDE  ELEVATION  EHD  ELEVMION 

FIG.  :;.  METHOD  OF  ANCHORING  GUY  ROPES  FOR 
COMBINATION  DERRICK 

The  maximum  wage  of  rig  builders  as  set  by  the 
Board  of  Labor  Arbitration  for  California  is  so  low 
that  the  mid-continent  fields  would  draw  all  of  this 
class  of  labor.  The  operators  have  met  this  situation  by 
having  their  rigs  built  by  contractors  who  are  free  to 


FIG.    3.      TYPICAL  BOILER    INSTALLATION   FOR   DRILLING 
A  DEEP  \A'ELT, 

pay  such  wages  as  will  hold  the  men  of  this  trade. 
The  present  scale  paid  by  contractors  averages  $13  per 
day  per  man  for  all  labor  on  rig  building. 

The  time  requi^-ed  to  build  and  rig  up  is  shown  below: 

84-FT.    COMBINATION    DERRICK 

Time  required  to  build 5  '1'*^'^ 

Time  to  rig  up  rotary '  days 

106  OU  n4-FT  COMBINATION  DERRICK 

TUue  rutnu^od  to  build 9  days 

rime  ('>  nu:  up  rotary        1 1  days 


Fig.  3  is  a  photograph  of  a  typical  boiler  installatio  i 
to  be  used  in  the  drilling  of  a  deep  well.  The  photo- 
graph also  shows  the  upper  portion  of  the  derrick  over 
the  well  to  be  drilled.  The  necessary  equipment  to  set  up 
such  a  battery  of  boilers  is  listed  below: 

9  3x6"  nipples 

4         3"  Anioricaii  pop  valves 

4  *"  fflobo  vatvps    I  ***  construct  drain  between  header  gate 

6  3"  rifing  Htoutii  screw  and  yoke  typf  globe  valve 

12  3"  250-!b.  crane  tees 

6  3"250-lb.  rraneells 

3  Joint;^  3"  line  pipe 

2  3"  6-bolt  flange  unioiui 

2  y  \..C.  gate  valves 

2  3x2"  swage  nipples 

2  3"  plugs 

Cost     > $547  73 

Steam  pumps: 

1  3x  I "  swage  nipples 

3  I"  globe  valves 

4  1"  tees 

2  I"  plugs 

3  I"  ells 

2  1x2"  nipples 

2  1x6"  nipples 

2  Ixj"  bustlings 

2  ix4"  nipples 

1  I  qt.  Detroit  sigiit  feed  lubricator 

Cost   ,  .  .  22  70 

Exhaust  from  pumps: 

2  1x2"  nipples 

2  \\\"  bushings 

3  r"fHs 

2  \"  L  ('.  gate  valves 

4  1x4"  nipples  * 

1  \"  tee 

2  Joints  I"  line  pipe 

Cost 7  91 

Water  discharge  (from  pumps) : 

4  1  Jx6"  nipples 

2  11"  I.e.  gate  valves 

2  I  ix2"  bushings 

12  2"  tees 

2  2"  plugs 

2  Joints  2"  line  pii>e 

4  2"  L.  C.  gate  valves 

4  2"  250  lb.  brass  Rtohe  valvt^ 

4  1"  horizontal  brass  rheok  valves 

4  2"  ui'.ions 

12  2x4"  nipples 

12  2x6"  nipples 

4  2x  1 1"  leducers 

4  I  Jx6"  nipples 

Cost 93   42 

Blow-off. 
16  2x6"  nipples 

4  2"  everlasting  blow -off  valves 

4  2"  unions 

4  2"  tees 

4  2"  ells 

8  Joints  2"  line  pipe 

Cost 110  47 

Suction  to  pump: 
8         2x4"  nipples 

3  2"  1-.  C  gate  vsilvfs 

3  2"  oils 

4  2"  ti'i-s 
4         2"  plugs 

2         2"  KcwMnre  lip  unions 
2  Joints  2  '  line  pipe 

Cost 30  85 

Gas  burners: 

4  2"  tcps 

4  2x1'"  bushings 

4  2x1  2"  nii>ples 

1  Joint  1"  pipe 

2  Joints  2"  line  pipi- 
4  I  "ells 

4  I"  globe  valves 

Cost 21   43 

Material  and  fittings  for  boilers: 

4         Joints  6  or  8"  salvage  pipe 
750       Fire  hriek 

4         5"  steam  gages.  250  ll> 

4         ^"  brass  syphons 
12  \"  K:»ge  eoi'KS  Conip 

4         ',"  Aliehigan  «ater  gages 
12         Water  glasses 

1  lOObbl   water  tank 

2  Water  fewl  punii>s 

Cost "'^'' 

Boilers: 
4          40  hp.  fire-box  boilers  at  $1,000  eaeh..  ^'SSS  XI! 

labor  required  to  set  boilers ■  _I___ 

Total »5.5a5  8« 

The  %vell  shown  in  Fig.  3  is  so  far  from  proved  terri- 
torv  that  it  was  nct:fiaa»vy  to  build  several  miles  of  road, 
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lay  ten  miles  of  4-in.  water  line,  and  three  miles  of  2-in. 
gas  line.  If  this  well  proves  to  be  a  dry  hole,  the  entire 
cost  (approximately  $250,000,  with  bonus  for  land), 
naturally  will  have  to  be  charged  to  the  one  well. 

To  the  mining  engineer  who  is  unfamiliar  with  oil 
field  operations  it  will  doubtless  seem  strange  that 
such  an  expenditure  would  be  undertaken  without  some 
assurance  of  success.  If  oil  operators  demanded  as 
much  evidence  of  the  presence  of  oil  as  the  large  min- 
ing companies  demand  of  the  presence  of  ore,  few  if 
any  new  fields  would  be  developed.  Picture  to  yourself 
any  one  of  the  large  mining  exploration  companies  pay- 
ing a  cash  bonus  and  12i  per  cent  royalty  for  land  simply 
because  a  prospect  shaft  is  being  sunk  from  one  to  five 
miles  away !  This  is  what  the  oil  companies  are  actually 
doing  every  day. 


How  Many  Wells  Drilled  Produce  Oil  ? 

The  questions  are  often  asked,  says  the  Investment 
Bulletin  of  Henry  L.  Doherty  &  Co.,  "What  percentage 
of  wells  drilled  fail  to  produce  oil?"  and  "Is  the  oil  busi- 
ness an  extra-hazardous  industry?" 

To  the  large  company  with  ample  capital  and  drilling 
many  wells  in  various  districts,  the  industry'  may  be 
considered  safe  and  non-hazardous,  but  the  small  com- 
pany with  capital  to  drill  but  one  or  two  wells  is  engag- 
ing in  an  extra-hazardous  business.  In  some  respects, 
the  producing  oil  industry  may  be  compared  to  the  life- 
insurance  business,  in  that  it  is  a  business  in  which 
averages  play  a  large  part.  The  life-insurance  company 
with  only  a  few  risks  is  engaged  in  a  hazardous  opera- 
tion, but  the  company  with  thousands  of  risks  is  en- 
gaged in  one  of  the  safest  businesses  that  can  be  con- 
ducted. 

Statistics  indicate  that  in  1919  approximately  one 
well  out  of  every  five  wells  drilled  failed  to  produce  oil. 
It  should  be  noted  that  where  a  well  produces  gas  and 
not  oil,  that  well  is  not  a  loss  but  usually  is  a  source  of 
good  income.  In  the  following  table  will  be  found  re- 
ports of  the  operations  of  producing  companies  in  the 
oil  districts  east  of  the  Rocky  Mountains  in  1919,  show- 
ing a  total  of  28,473  wells  completed,  of  which  71.33 
per  cent  were  oil  producers,  7.81  per  cent  gas  producers 
and  20.86  per  cent  were  dry  holes.  The  total  initial  daily 
production  of  the  oil  wells  completed  in  1919  in  the  dis- 
tricts east  of  the  Rocky  Mountains  was  3,365,943  bbl., 
an  increase  of  1,879,884  bbl.  of  initial  daily  production 
over  the  total  initial  production  of  the  wells  completed 
in  1918,  in  which  year  there  were  3,515  fewer  wells 
completed  than  in  1919. 

EASTERN   OIL  PRODUCTION,   1919 

Dry 

Oil  Gas           Dry  and  Gas 

Districts                           Completions  Per  Cent  Per  Cent  Per  Cent  Per  Cent 

Pennsylvania                                       5.178       73  29  12   16         14  54  26  70 

Lima.  Indiana         854       79  25  167          19  07  20  74 

CcntraU)hio 940       47  87  28  61          23  51  52   12 

Kentucky-Tennessee 3,716       85  04  3  63         1132  14  95 

Illinois     370       68  38  135         30  27  3162 

Kansas       3.432       75  87  5  48         18  65  24   13 

Oklahoma..                         ...              8.196        62   40  9   95          27   65  37   60 

North  Texas                 3.564       81    87  I    34         16  78  18   12 

North  Louisiana 704       72  58  9  94          17.47  27  41 

Gulf  Coast      1,236       52  59  2  02         45.39  47  41 

Wyoming 303       62  37  8  91          28.71  37.62 

Totals z8,473       7133  7  81         20.86         28.67 


engine-driven  interurban  car.  This  is  now  ready-  to 
make  a  trial  run  from  Detroit  to  Chicago,  in  front 
of  the  Wolverine  express,  according  to  the  Wall  Street 
Journal.  Work  is  also  under  way  on  a  city  car  model. 
The  Ford  company  is  going  ahead  with  plans  for 
quantity  production.  "We  expect  to  have  a  plant  two 
miles  long  in  Dearborn  to  build  these  cars,"  said  Charles 
E.  Sorensen,  chief  engineer.  "A  feature  of  the  new 
interurban  car  is  its  lightness.  It  weighs  ten  tons, 
compared  with  thirty-five  tons  for  the  standard  inter- 
urban car  now  in  use." 


How  Well  Do  Lubricating  Oils  Lubricate  ? 

Some  of  our  readers  have  no  doubt  noticed  the  series 
of  articles  on  lubricating  oils  recently  published  in 
The  Forum  by  Dr.  Edward  G.  Acheson,  the  inventor 
of  deflocculated  graphite,  and  former  president  of  the 
American  Electrochemical  Society.  Dr.  Acheson  has 
much  fault  to  find  with  the  present  process  of  prepar- 
ing petroleum  for  lubricating  purposes,  methods  which 
he  considers  unscientific,  uneconomical,  and  tending 
to  a  useless  waste  of  a  valuable  natural  resource  which 
exists  in  only  limited  quantities.  The  acid  and  filtra- 
tion treatment,  he  points  out,  are  useless  refinements, 
designed  to  add  to  the  appearance  of  oils  at  the  ex- 
pense of  their  lubricating  value.  The  refiliers,  of 
course,  not  only  make  a  profit  off  the  unnecessary  treat- 
ment, but  actually  sell  more  oil  than  would  otherwise 
be  necessary. 

The  clarification.  Dr.  Acheson  explains,  removes  some 
of  the  colloidal  matter  to  which  the  oil  owes 'its  lubri- 
cating value.  This  statement  we  are  inclined  to  doubt. 
We  believe  that  it  has  by  no  means  been  proved  that 
all  colloids  are  lubricants  or  that  all  lubricants  are 
colloids.  Crude  distillates  which  Dr.  Acheson  proposes 
using  contain  numerous  unsaturated  hydrocarbons, 
which,  when  exposed  to  heated  air,  are  rapidly  oxidized 
to  gummy  compounds,  really  asphalts,  which  we  have 
always  believed  to  be  undesirable  substances  in  high- 
speed bearings. 

Thirty-four  million  barrels  of  lubricating  oil  were 
produced  in  1918,  according  to  Dr.  Acheson.  This 
figure,  by  the  way,  is  twice  that  given  by  the  U.  S. 
Government.  If  American  users  of  lubricating  oils 
are  being  hoodwinked  by  the  refiners  to  the  extent  of 
thirty-four  or  even  seventeen  million  barrels  annually, 
it  is  time  we  had  the  facts  in  the  case.  Let  us  have 
some  actual  figures  from  some  of  the  recognized  author- 
ities who,  Dr.  Acheson  says,  have  confirmed  his  views. 
Let  us  also  hear  from  some  of  the  large  users  of 
lubricants.  What  actual  tests  have  they  made  to  show 
that  ordinary  cheap  distillate,  either  with  or  without 
a  small  addition  of  deflocculated  graphite,  will  not  per- 
form to  better  advantage  the  work  required  of  the 
present  so-called  high-grade  lubricating  oils?  It  would 
not  be  expensive  to  make  tests,  and  the  subject  is 
highly  important,  even  if  we  cannot  agree  with  the 
statement  in  The  Forum  that  "one-half  of  the  coal  used 
to  make  steam  and  develop  power  is  lost,  due  to  friction.'' 


Ford's  New  Car  Motor  Ready 

A  prospective  field  for  the  use  of  petroleum  products 
which  may  assume  large  proportions  is  opened  by  the 
completion   of  Henry   Ford's   first   internal   combustion 


The  Anglo-Persian  Oil  Co.,  according  to  Commerce 
Reports,  is  expending  £6,000,000  at  Skewen,  Wales,  on  a 
refinery,  and  at  Swansea,  six  miles  distant,  on  a  dis- 
tributing depot.  A  pipe-line  will  connect  the  two  places. 
The  first  crude  oil  cargo  is  expected  to  arrive  in 
Swansea  harbor  in  April  of  this  year. 
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News  From  the  Texas  Oil  Fields 


Texas   Rangers   Peacefully   Seize 
Burk-Divide  Property 

Production    and     Development    Go    On 

and  Money  Is  Put  in  Escrow  While 

Ownership   Is  Fought  Out 

in  the  Courts 

Another  step  in  the  Burk-Divide  con- 
troversy on  the  Texas-Oklahoma  bor- 
der was  taken  on  Jan.  26,  when  Texas 
Rangers  and  a  deputy  sheriff  with  an 
injunction  order  from  Texas  took  pos- 
session of  this  property  from  the  armed 
deputies  of  Tillman  County,  Okla.  The 
occupation  by  the  Texans  and  the  with- 
drawal of  the  Oklahoma  officials  was 
done  peacefully,  although  it  was  feared 
at  one  time  that  an  armed  conflict 
might  take  place.  On  Jan.  29,  H.  L. 
Hunter  was  named  receiver  of  this 
property  by  the  district  court  of  Travis 
County,  Tex.  He  will  sell  oil  from  it 
and  continue  the  development  of  the 
property,  putting  all  money  in  escrow. 

The  Governor  of  Oklahoma  sent 
Adjutant  General  Charles  F.  Barrett 
and  Colonel  B.  H.  Markham  of  the  Sec- 
ond Oklahoma  Infantry  to  investigate 
the  situation  after  the  property  had 
been  taken  over  by  the  Texas  author- 
ities, and  to  advise  whether  troops 
were  needed  to  maintain  order.  A 
later  report  stated  that  an  agreement 
had  been  reached  in  which  the  Okla- 
homa claimants  would  make  no  forcible 
attempt  to  regain  the  property,  but 
would  leave  the  decision  to  the  courts. 


Gas  Waste  Ordered  Stopped 

The  White  Point  gas  well,  near  Cor- 
pus Christi,  has  been  ordered  closed  by 
the  oil  and  gas  division  of  the  Texas 
Railroad  Commission.  This  is  one  of 
the  largest  gas  wells  in  the  state,  and 
has  been  running  wild  for  nearly  three 
years.  Millions  of  feet  of  gas  have 
been  wasted.  If  the  well  cannot  be 
brought  under  control  and  Shut  down 
it  must  be  destroyed. 


The  Hull  field  continues  to  be  the 
chief  producing  field  of  Liberty  Coun- 
ty, the  daily  production  i-anging  from 
6,000  to  7,000  barrels.  Recent  devel- 
opments of  interest  in  this  field  are 
the  completion  of  the  Gulf  Production 
Co.'s  No.  4  Phoenix  well,  which  came 
in  making  1,000  bbl.  daily,  but  which 
rapidly  decreased  to  200  bbl.,  and  the 
testing  of  the  Texas  Co.'s  No.  2  Palmer 
well.  The  major  production  in  this  field 
is  still  made  by  the  Republic  Produc- 
tion Co.  and  the  Gulf  Production  Co., 
with  the  Sun,  Higgins,  Texas,  Humble 
and  Big  Four  companies  contributing 
minor  amounts.  At  Barbers  Hill,  the 
result  of  bailing  No.  1  Fisher  well  of 
the  United  Petroleum  Co.  is  awaited 
with  interest,  as  the  well,  2,700  ft.  deep, 
is  much  deeper  than  other  wells  of 
this  district. 


Packer    Failed     in    Texas    Com- 
pany's Big  New  Gusher 

Is    the    Largest    Producing    Well    Ever 

Brought  In  in  West  Columbia  Field 

—Hope  That  Well   May 

Be    Saved 

The  No.  30  Hogg  well,  brought  in 
on  Jan.  28  by  the  Texas  Co.,  is  the 
largest  producing  well  ever  completed 
in  the  West  Columbia  field  of  Brazoria 
County.  It  flowed  for  three  hours  at 
the  rate  of  30.000  bbl.  a  day  from  a 
depth  of  3,400  ft.;  it  was  then  choked 
down  so  that  it  could  flow  only  5,000 
bbl.  daily.  A  few  days  later,  how- 
ever, it  began  flowing  mud,  and  then 
oil  and  water.  This  indicates  that  the 
packer  has  failed,  but  it  is  hoped  that 
the  well  can  be  saved. 

Aside  from  its  phenomenal  produc- 
tion, this  well  is  of  importance  because 
it  is  the  easternmost  well  in  the  sec- 
tion, and  an  effort  will  undoubtedly  be 
made  to  extend  the  field  in  that  direc- 
tion. In  fact,  the  Texas  Co.  is  already 
planning  on  drilling  two  more  wells, 
200  and  400  ft.  east  of  No.  30.  The 
No.  31  Hogg  well  is  now  being  tested. 

One  of  the  first  big  wells  of  the  field. 
No.  1  Giraud,  belonging  to  the  Humble 
Oil  &  Refining  Co.,  has  been  abandoned 
after  producing  over  1,000,000  barrels. 

For  the  week  ended  Jan.  31,  the  daily 
production  from  the  West  Columbia 
field  increased  to  nearly  19,000  bbl., 
the  Humble  Oil  &  Refining  Co.  being 
the  largest  producer  with  12,000  bbl.; 
the  Texas  Co.,  second,  3,000  bbl.;  and 
the  Crown  Oil  &  Refining  Co.,  third, 
with  1,800  bbl.  Near  Angleton,  in 
Brazoria  County,  the  Williams  well 
and  the  well  of  the  Angleton  Co-oper- 
ative Oil  Co.,  are  still  drilling.  Drill- 
ing at  Stratton  Ridge  is  progressing 
satisfactorily,  but  with  no  new  dis- 
coveries. At  Damon  Mound,  the  Sin- 
clair Co.  is  down  4,650  ft.  in  its  No. 
2  Ptak  well.  This  is  probably  the  deep- 
est test  well  in  the  Gulf  Coast  countrv. 


Texas  Co.  Buys  Thirteen  Vessels 

The  Texas  Co.,  through  its  subsidiary, 
the  Texas  Steamship  Co.,  has  just  in- 
creased its  ocean  transportation  facili- 
ties, by  the  purchase  of  the  LTnited 
States  Shipping  Board  tanker  "Dirigo," 
recently  out  of  drydock  at  Galveston. 
It  is  reported  that  the  company  has 
purchased  thirteen  vessels  in  all,  eight 
of  them  completed  and  five  being  built, 
the  total  price  being  about  $20,000,000. 
The  Texas  Co.  is  also  establishing  fuel 
oil  stations  in  Cuba  in  anticipation  of 
the  increasing  use  of  fuel  oil  for  loco- 
motives  on   Cuban   railroads. 


Active  Development  of  Properties 
in  Harris  County 

Humble     Field     Thought     To     Extend 

Across  San  Jacinto  River — Many 

Completions  Reported  in  Goose 

Creek  Territory 

In  the  Humble  field  of  Harris  County 
new  drilling  by  the  Texas  Co.  is  ex- 
pected to  prove  an  extension  of  the  field 
on  the  north  side  of  the  San  Jacinto 
River.  During  January  that  company 
brought  in  a  good  well  on  the  south  side 
of  the  river,  and  the  new  well  is  being 
drilled  directly  across  from  it.  An- 
other w-ell  is  being  drilled  about  a  mile 
to  the  northwest,  and  is  said  to  have 
struck  sand.  Most  of  the  intervening 
land  is  owned  in  fee  by  the  Texas  Co. 
Wells  brought  in  recently  in  the  Hum- 
ble field  are  the  No.  9  Bart,  of  the 
Circle  Oil  Co.,  and  the  No.  3  Bering- 
Cortes,  of  the  Walker  Oil  &  Refining 
Co.,  both  making  a  small  production  by 
pumping;  and  the  No.  241  Landslide, 
of  the  Texas  Co.,  pumping  150  barrels. 

In  the  Goose  Creek  field  of  this 
county,  completions  were  reported  by 
the  Sun  Oil  Co.,  the  Texas  Co.,  the 
Goose  Creek  Oil  Co.,  and  the  Standard 
Oil  Co.  of  Texas.  Of  these,  the  No.  31 
Smith  of  the  Sun  Oil  Co.,  is  producing 
750  bbl.  from  3,300  ft.  Other  comple- 
tions included  the  Gulf  Coast-Crown 
Co.,  joint  well  No.  25  Gaillard,  flowing 
250  bbl.;  Simms  Co.,  No.  18  Sweet  well, 
pumping  150  bbl.;  F.  B.  West  and  as- 
sociates, No.  3  Wright,  preparing  to 
pump;  Humble  Oil  &  Refining  Co.,  No. 
4  Jones-Stateland,  pumping  50  bbl.,  and 
No.  8  Jones-Stateland,  also  pumping 
about  the  same  amount.  These  wells 
are  from  2.200  ft.  to  2,800  ft.  deep. 


Will  Build  8-in.  Pipe  Line  From 
Ranger  to  Texas  City 

The  White  Pipe  Line  Co.,  a  subsidi- 
ary of  the  White  Oil  Corporation,  filed 
its  charter  in  Austin  on  Jan.  26.  The 
capitalization  is  $100,000,  but  this  may 
be  increased  from  time  to  time.  The 
ijrst  work  by  the  company  will  be  the 
construction  of  an  8-in.  pipe  line  from 
Burkburnett  and  Ranger  to  Texas  City. 
All  preliminary  work  is  finished,  mate- 
rials are  being  received,  and  the  con- 
struction will  begin  at  once.  The  oil 
will  bo  refined  in  the  projected  15,000- 
bbl.  refinery  of  the  White  Oil  Corpora- 
tion to  be  stai-ted  in  30  to  60  days. 


The  tank  steamer  Frecport  No.  1  ar- 
rived at  the  Sinclair  dock,  Houston,  on 
Jan.  2i)  with  21,300  bbl.  of  crude  from 
Timpico  for  the  Eastland  Oil  Co. 


The  Batson  field,  Hardin  County,  is 
making  a  production  of  over  1,000  bbl. 
daily  now.  At  the  present  time,  only 
one  new  well  is  being  drilled,  the  No. 
1  Le  Garza  of  the  Humble  Oil  &  Re- 
fining Co.  In  this  county,  the  Gulf 
Production  Co.  has  worked  over  its  No. 
32  Hardin  at  Sour  Lake,  which  is  now 
making  a  good  proiluction  by  pumping. 
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Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND  REPORTS 


A.  I.  M.  E. 

New    York    Section    Elects    Officers    at 

February  Meeting — Foreign  Trade 

Discussed   in   Addresses 

The  February  meeting  of  the  New 
York  section  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers 
was  held  at  the  Machinery  Club,  50 
Church  St.,  New  York,  on  Feb.  4,  1920. 
The  following  officers  were  elected  for 
the  ensuing  year:  Oh^irman,  E.  P. 
Mathewson;  vice-chairmen,  William  Y. 
Westervelt  and  D.  M.  Liddell;  treas- 
urer, E.  L.  Gruver;  committeemen,  S. 
H.  Ball  and  Amor  F.  Keene.  About 
fifty-five  members  were  present. 

G.  A.  O'Riley,  of  the  Irving  Na- 
tional Bank,  introduced  the  subject  of 
Foreign  Trade,  and  expressed  the  be- 
lief that  Americans  had  no  right  to  be 
pessimistic  over  the  outlook,  in  spite 
of  the  numerous  adverse  influences 
which  now  militate  against  a  settle 
ment  of  our  disturbed  industrial 
conditions. 

Dr.  John  Franklin  Crowell,  of  R.  G. 
Dun  and  Co.,  editor  of  World's  Markets, 
referred  to  aspects  of  world  trade  of 
interest  to  engineers,  particularly  its 
relation  to  our  metal  and  mineral  pro- 
duction. 

Dr.  Crowell  said  that  the  silver  situ- 
ation in  the  world's  market  raised  hope 
in  a  new  direction.  Far  Eastern  coun- 
tries that  have  absorbed  immense  quan- 
tities of  precious  metals,  and  have  either 
hoarded  them  or  used  them  in  the  arts, 
are  beginning  to  awaken  to  the  cus- 
toms, advantages,  and  possibilities  of 
modern  methods  of  trade.  The  con- 
struction of  new  railroad  lines  from 
seaports  to  growing  centers  of  produc- 
tion in  the  interior  will  soon  make  pos- 
sible the  rapid  development  of  natural 
resources.  The  hoarded  silver  of  Far 
Eastern  nations  is  a  vast  reserve  of 
wealth  about  to  come  out  as  a  factor  of 
usefulness,  as  these  countries  awaken 
to  modem  business  methods. 

Elisha  Friedman,  who  is  affiliated 
with  the  War  Finance  Corporation, 
traced  the  development  of  world  trade, 
and  outlined  the  reciprocal  needs  of 
nations. 

Mr.  Friedman  also  referred  to  the 
complete  breaking  up  of  the  focus  of 
industries  in  Germany,  as  a  result  of 
tie  war,  and  expressed  the  belief  that 
most  of  this  economic  decentralization 
would  be  permanent,  and  to  the  world's 
advantage.  However,  he  warned  that 
an  economic  boycott  of  Germany  would 
not  work,  because  many  nations  could 
use  Germany's  manufactures  to  advan- 
tage, and  Germany  was  an  important 
consumer  of  raw  materials,  especially 
of  cotton  and  coffee 

V.  Gonzales,  of  the  Mercantile  Bank 
of  Americos,  discussed  foreign  ex- 
change, basing  his  arguments   on  the 


assumption  that  there  were  only  three 
factors  to  consider  in  economic  move- 
ment, namely,  labor,  capital,  and  the 
state.  He  attributed  the  present  erra- 
tic movements  in  exchange  rates  to  the 
unbalanced  condition  in  international 
trade,  and  proposed  the  issue  of  inter- 
national bonds  as  a  possible  solution  of 
present  strained  financial  conditions,  a 
suggestion  with  which  his  audience  was 
not  in  complete  agreement. 


Alloys  of  Aluminum  Discussed 

New     York    Sections     of     Engineering 

Societies  Take  Up  Use  of  That  Metal 

as  an   Engineering   Material 

Last  Tuesday  evening  the  New  York 
sections  of  the  national  societies  of 
mechanical,  mining,  and  automotive 
engineers  held  a  joint  meeting  for  the 
purpose  of  discussing  the  use  of  alu- 
minum as  an  engineering  material.  G.  M. 
Rollason,  assistant  director  of  research 
for  Aluminum  Manufacturers,  Inc.,  of 
Cleveland,  gave  the  principal  address, 
which  was  illustrated  by  lantern  slides. 

About  50  per  cent  of  the  aluminum 
produced  is  used  in  the  form  of  an 
alloy,  and  it  is  in  this  form,  as  castings, 
that  the  metal  is  utilized  for  engineer- 
ing purposes.  The  rest  of  the  production 
goes  into  the  manufacture  of  kitchen 
ware  and  miscellaneous  articles.  For 
electrical  purposes  the  metal  is  on  a 
parity  vrith  copper  when  the  latter  sells 
for  15c.  and  aluminum  for  25c.  Alu- 
minum castings  are  in  general  of  three 
kinds:  those  in  which  green  sand  is  used 
for  the  mold;  die  castings  used  for  fine 
work,  in  which  a  pressure  of  400  to  500 
lb.  is  used  to  force  the  metal  into 
every  crevice;  and  castings  in  which  a 
metallic  mold  is  used  without  pressure. 
The  second  form  is  a  comparatively 
recent  development,  and  several  inter- 
esting examples  were  shown.  The 
aluminum  piece  on  which  the  spark  and 
gas  control  lever  of  automobiles  re- 
volves is,  for  example,  made  by  this 
means. 

The  most  generally  used  alloy  of 
aluminum  is  that  known  as  No.  12,  and 
which  contains  92  per  cent  Al  and  8  per 
cent  Cu.  This  has  a  tensile  strength  of 
20,000  lb.  per  sq.in.  and  an  elongation 
of  IJ  per  cent.  Other  favorite  alloys 
run  a  little  higher  in  Cu  and  some  con- 
tain Fe  and  Zn.  An  alloy  containing 
the  last  two  metals  is  of  particular  in- 
terest, for  the  reason  that  its  tensile 
strength  does  not  decrease  up  to  250 
deg.  C.  and  it  can,  therefore,  be  used 
for  piston  heads  and  such  pui-poses. 
Aluminum-zinc  alloys  have  found  favor 
in  Europe,  but  Amei-ican  foundrymen 
prefer  copper  to  zinc. 

Most  of  the  copper  and  aluminum  in 
the  alloys  takes  the  form  of  a  solid 
solution. 


Two  New  U.  S.  Base  Maps 

Lambert's  Equal  Areas  and  Conformal 

Conic    Projections    Used    in    Work 

of  Coast  and  Geodetic  Survey 

An  outline  base  map  of  the  United 
States  on  the  Lambert  Zenithal  Equal 
Area  projection,  scale  1  to  7,500,000, 
dimensions  193  x  253  in.,  price  15c.,  has 
just  been  issued  by  the  Coast  and  Geo- 
detic Survey.  The  map  covers  the 
whole  of  the  United  States,  and  includes 
most  of  Mexico.  Only  state  names  and 
boundaries,  principal  rivers,  capitals 
and  largest  cities  are  shown,  the  chief 
object  being  to  furnish  a  base  map  for 
political,  census,  or  statistical  pui-poses 
on  a  projection  in  which  the  property 
of  equivalence  of  area  is  one  of  the  es- 
sential features. 

The  two  errors,  to  one  or  both  of 
which  all  map  projections  are  liable, 
are  change  of  area  and  distortion,  as 
applying  to  portions  of  the  earth's  sur- 
face. The  former  error  is  perhaps  best 
illustrated  by  the  Mercator  projection, 
the  projection  being  responsible  for 
many  false  impressions  of  the  relative 
size  of  countries  differing  in  latitude. 
Likevrise  the  polyconic  projection,  when 
used  for  the  whole  of  the  United  States, 
has  the  serious  defect  of  exaggerat- 
ing the  areas  of  its  eastern  and  western 
limits. 

An  outline  base  map  of  the  United 
States  on  the  Lambert  Conformal  Conic 
projection,  with  two  standai'd  parallels, 
scale  1  to  5,000,000,  dimensions  25  x  39 
in.,  price  25c.,  has  also  been  issued  by 
the  Coast  and  Geodetic  Survey.  This 
map  is  similar  to  the  other  in  general 
treatment.  It  is  larger  in  scale,  but 
limited  to  the  area  of  the  United 
States.  The  map  is  based  on  the  same 
system  of  projection  as  that  employed 
by  the  allied  forces  in  the  military 
operations  in  France. 

The  value  of  this  new  map  is  indi- 
cated by  the  fact  that  throughout  the 
larger  part  of  the  United  States,  that 
is,  between  latitudes  30J  and  ill  de- 
grees, the  maximum  scale  error  is  only 
one-half  of  1  per  cent.  Only  in  south- 
ernmost Florida  and  Texas  does  tbis 
projection  attain  its  maximum  scale 
eiTor  of  2J  per  cent,  implying  an  error 
in  the  areas  at  these  extreme  parts 
equal  to  the  square  of  the  linear  dis- 
toi-tion,  or  an  error  of  63  per  cent.  The 
Zenithal  projection  is  free  from  this 
inconvenience. 

The  choice  between  the  Lambert  Zen- 
ithal and  the  Lambert  Conformal  for  a 
base  map  of  the  United  States,  disre- 
garding scale  and  direction  errors 
which  are  conveniently  small  in  both 
projections,  rests  largely  upon  the 
choice  of  equal  area  as  represented 
by  the  Zenithal  and  conformality  as 
represented  by  the  Conformal  Conic 
pi'ojection. 
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American    Asso;  iation    of    Engi- 
neers vs.  Joint  Conference 

A  recent  circular  from  the  Ameri- 
can Association  of  Engineers,  63  East 
Adams  St.,  Chicago,  under  the  signa- 
ture of  C.  E.  Drayer,  secretary,  says: 
"A  debatable  question  no  longer  exists 
as  to  whether  engineers  of  the  country 
should  get  together  in  furtherance  of 
their  non-technical  interests.  The  at- 
titude everywhere  is  not  whether,  but 
how  shall  this  end  be  achieved?  Some 
engineers  evidently  think  that  a  sort 
of  super-organization  of  the  founder 
societies  should  be  brought  into  exist- 
ence, or  perhaps  a  federation  of  all  so- 
cieties, but  an  increasing  number  are 
coming  to  the  conclusion  that  the  end 
will  be  best  accomplished  by  using  the 
well-tried  machinery  at  hand,  designed 
for  this  purpose,  namely  that  of  the 
American  Association  of  Engineers. 

"A  striking  omission  occurs  in  the 
report  of  the  joint  conference  commit- 
tee of  the  older  societies,  one  which  by 
its  absence  attracts  comment  through- 
out the  rank  and  file  of  the  profession, 
namely  the  neglect  to  refer  to  the  fact 
that  the  work  proposed  to  be  done  has 
already  been  undertaken  and  is  well 
advanced  by  the  American  Association 
of  Engineers,  with  a  membership  now 
larger  than  that  of  any  other  national 
society.  From  all  parts  of  the  United 
States  is  coming  the  question,  'Why 
has  the  joint  conference  committee's 
report  been  silent  on  this  vital  ques- 
tion?' 

"Let  us  have  full  discussion.  The 
great  body  of  engineers  who  have  given 
the  matter  thought  evidently  believe 
that  the  ends  to  be  attained  from  the 
human  side  must  be  reached  by  a 
strong,  well-built  and  thoroughly  demo- 
cratic organization,  devcted  exclusively 
to  these  ends  and  organized  for  effec- 
tive action  in  ways  which  the  men  of 
experience  in  human  and  political  ac- 
tivities have  found  to  be  most  effective. 
On  the  other  hand,  they  feel  that  the 
fjurely  scientific  societies,  organized  for 
the  investigation  of  natural  phenomena 
and  their  application,  which  elect  for 
their  officers  men  distinguished  by  re- 
search and  technical  achievement,  can- 
not by  mere  federation  and  delegation 
of  power  through  complicated  machin- 
ery achieve  important  results  for  the 
welfare  of  engineers  as  men  and 
citizens." 


National   Research   Council   To 
Have  Home  and  Endowment 

The  Carnegie  Corporation  of  New 
York  has  announced  its  purpose  to  give 
$5,000,000  for  the  use  of  the  National 
Academy  of  Sciences  and  the  National 
Research  Council.  A  portion  of  the 
money  will  be  used  to  erect  in  Wash- 
ington a  suitable  home  for  the  two 
beneficiary  organizations.  The  remain- 
der will  be  placed  in  the  hands  of  the 
academy,  which  enjoys  a  federal  char- 
ter, to  be  used  as  a  permanent  en- 
dowment for  the  National  Research 
Council. 


The  Standards  Committee 

The  American  Engineering  Standards 
Committee  is  composed  of  twenty-four 
members,  three  each  from  the  follow- 
ing: American  Society  of  Civil  En- 
gineers, American  Institute  of  Mining 
&  Metallurgical  Engineers,  American 
Society  of  Mechanical  Engineers,  Amer- 
ican Institute  of  Electrical  Engineers, 
American  Society  for  Testing  Mate- 
rials, U.  S.  Departments  of  Commerce, 
of  the  Navy,  and  of  War.  These  or- 
ganizations have  now  ratified  the  re- 
vised constitution,  bylaws,  and  rules 
prepared  under  the  chairmanship  of 
Prof.  C.  A.  Adams. 

This  new  committee  will  co-operate 
with  similar  organizations  in  Canada 
and  abroad,  in  the  hope  of  giving  inter- 
national status  to  approved  American 
engineering  standards.  The  permanent 
secretary  is  Dr.  P.  G.  Agnew,  Engi- 
neering Societies  Building,  29  West 
39th  St.,  New  York  City. 


Thomas  Alva     Edison,  "73" 

On  Feb.  11,  1920.  Thomas  Alva 
Edison  celebrated  his  seventy-third 
birthday,  and  the  Engineering  and 
Milling  Junrnal  welcomes  the  opportu- 
nity to  join  in  writing  "73"  after 
his  name. 


THOMAS  ALVA       EDISON 

Edison  was  born  at  Milan,  Ohio,  on 
Feb.  11,  1847,  of  a  family  with  a  strong 
Dutch  strain  that  always  took  an  ac- 
tive and  honorable  part  in  the  history 
of  the  colonies  and  the  young  republic. 

In  1862  Edison  became  familiar  with 
electricity  while  learning  telegiaphy 
from  a  railroad  man  whose  child  he  had 
rescued.  In  1880  ho  had  worked  out 
ideas  for  a  practical  magnetic  ore  sep- 
arator, and  ten  years  later  he  began  the 
ore-crushing  and  separation  plant  in 
western  New  Jersey  on  which  he 
worked  with  great  ingenuity  until  the 
Mesabi  Range  deposits  of  bcssemer  ore, 
discovered  in  1901,  made  it  impossible 
for  him  to  compete. 

Among  the  honors  and  tributes  to  his 
services  that  have  come  to  Edison  the 
one  that  must  touch  him  most  was  the 
organization,  on  hi.';  birthday  in  1918, 
of  the  Edison  Pioneers,  whose  mem- 
bers are  men  associated  with  him  in  his 
work  and  enterprises  up  to  1885. 


The  Relation  of  Gold  Reserve 
to  Paper 

The  world  is  suffering  under  high 
prices  such  as  the  rising  generation  has 
never  known;  mutual  distrust  fostered 
by  the  war  and  by  the  many  conflicts 
between  Organized  Labor  and  Organ- 
ized Capital,  has  given  rise  to  wide- 
spread charges  of  profiteering;  the  true 
underlying  cause  of  present  prices  is 
set  forth  in  a  recent  study  of  world 
currency  and  indebtedness  by  the  Na- 
tional City  Bank  of  New  York,  pub- 
lished in  "The  Americas."  The  es- 
sential results  of  the  study  are  given  in 
the    following    table. 

PAPER.    GOLD    RE.SEm'E,    AND    RATfO  OF 

GOLD    TO     NOTES     OF     30    PRINCIPAL 

COINTRIES 

(In  niilbons  of  dollars,  1914  face  valuej 

.Inly  Xovpnihnr  Dprpiiiber 

1914  1918  1919 

Allies : 

Notes 4.912  24.970  29.59! 

Gold 3.763  5.217  5,071 

PerCentGold 76.6  20  9  17   I 

Central  Powers: 

Note,s 1,197  12,305  18.771 

Gold 595  686  327 

PerCeut  Gold 49  7  5  5  17 

NVutrals: 

N.it.s  1,166  2.261  2.421 

Gold                516  1,371  1.451 

I'er  Cent  Gold. ..  .  44   3  60  6  59  9 

Total: 

Notes 7,275  39,545  50,783 

Gold         4,874  7,274  6,849 

Per  Cent  Gold 70  0  18  4  13  7 

United  States: 

Notes  (a) 1.056  3,643  4,051 

Gold     1,023  2.107 

PerCcutGold.  99  6  63  2  52  3 
(a)  Excluding  gold  and  silver  certificates. 

This  study  shows  that  while  the  gold 
reserve  of  the  modern  commercial  world 
has  increased  but  40  per  cent  since 
July,  1914,  the  paper  currency  has  in- 
creased 600  per  cent  (excluding  Rus- 
sian Bolshevik  paper).  World  national 
debts  have  increased  from  40,000  mil- 
lions in  1914  to  260,000  millions  of  dol- 
lars in  1919,  and  the  use  of  checks 
as  circulating  medium  has  increased 
with  the  bank  deposits. 


McNeill's  Code  Freed  From 
Britain's  Embargo 

Bedford  McNeill,  author  of  the  well- 
known  mining  telegraphic  code,  and  at 
one  time  president  of  the  Institution 
of  Mining  and  Metallurgy,  was  em- 
ployed by  the  British  government  as  a 
special  constable  during  the  war  to 
watch  bridges.  The  exposure  incident 
to  this  sei'vice,  working  on  his  not  very 
rugged  constitution,  brought  on  an  ill- 
ness from  which  death  resulted.  Mr. 
J.  B.  Tyrell  writes  us  from  London  that 
McNeill's  code  was  among  those  not 
permitted  by  Britain  during  the  war, 
and  that  the  resulting  decrease  in  re- 
turns from  its  sale  has  worked  con- 
siderable financial  embarrassment  to 
McNeill's  widow,  who  is  not  well  to  do. 
Fortunately,  the  government  removed 
its  embar.go  from  that  code  last  July, 
and  we  would  bring  to  our  readers' 
attention  the  fact  that  by  using  a  new 
copy  of  McNeill's  work  they  not  only 
serve  their  own  interests  but  contribute 
to  the  support  of  the  widow  of  a  much- 
beloved  mining  engineer,  who  deserved 
well  of  his  profession  and  his  country. 
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Leading  Events 


Difficulty  in  Obtaining  Jurors 
Delays  Deportation  Trial 

Out  of  Five  Hundred  Veniremen  Called 

Three  Hundred  Appear  in  Court 

at    Tombstone,    Ariz. 

At  the  trial  of  the  Bisbee  deportation 
cases  at  Tombstone,  Ariz.,  deputy 
sheriffs  were  able  to  find  fewer  than 
three  hundred  men  of  the  venire  of  five 
hundred  drawn  on  Feb.  6,  that  had  been 
ordered  to  report  for  duty  on  Feb.  10. 
On  this  day.  the  trial  of  Harry  Wootten 
was  resumed,  Wootten  being  the  first 
of  the  210  defendants  to  be  arraigned 
before  the  Cochise  County  Superior 
Court.  Up  to  the  time  of  adjournment 
on  Feb.  6,  of  136  talesmen  questioned 
only  twelve  had  been  tentatively 
selected  to  sit  on  the  jury.  An  addi- 
tional twelve  must  then  be  obtained 
before  the  panel  will  be  complete.  Half 
of  these  men  will  then  be  subject  to 
peremptory  challenge. 

Robert  N.  French,  county  attorney, 
who  is  conducting  the  prosecution,  has 
said  that  he  despairs  of  obtaining  a 
sufficient  number  of  unbiased  jurymen 
in  Cochise  "CtJuirty  to  try'nH»e<-than- a  •■ 
few  of  the  defendants.  In  his  most 
recent  statement  Mr.  French  said: 

"From  my  standpoint  the  men  re- 
sponsible for  the  deportation  from 
Bisbee  are  included  in  the  blanket  war- 
rant. I  want  them  tried  first.  If  any 
cases  are  to  be  dismissed  for  want  of 
juries  to  sit  upon  them  I  had  rather 
it  should  not  be  those  whom  I  accuse 
of  originating  the  scheme. 

"As  you  know  I  cannot  move  the 
trials  to  another  county.  Neither  can 
I  bring  jurors  from  another  county  to 
Cochise  County  to  sit  in  any  of  these 
cases.  The  privilege  of  obtaining 
change  of  venue  lies  wholly  in  the  de- 
fense, and  I  do  not  believe  that  the 
attorneys  for  the  defense  will  ask  it, 
for  the  reason  that  they  can  plainly 
see  many  of  their  clients  are  bound  to 
be  freed  without  a  trial,  because  of  a 
lack  of  jurors.  It  is  very  evident  to 
me.  from  the  number  of  veniremen 
having  to  be  examined  to  obtain  a  jury 
in  the  Wootten  case,  that  there  will  be 
only  enough  jurors  found  to  try  a  very 
few  of  the  cases.  I  am  anxious  to  have 
those  few  men  tried  in  whom  I  believe  I 
have  the  planners  of  this  deportation." 

Discovery  of  a  red  flag  waving  over 
the  courthouse  on  Sunday  morning, 
Feb.  8,  and  the  feeling  of  certainty  on 
each  side  to  the  controversy  that  the 
other  side  had  placed  it  there,  almost 
caused  trouble.  It  was  found  that  two 
youths  had  put  up  the  flag  in  a  spirit 
of  fun,  intending  to  ridicule  the 
I.  W.  W.  element  involved  as  witnesses. 
Judge  A.  C.  Lockwood  failed  to  see  any 
humor  in  the  prank,  bound  one  of  the 
two  over  in  bond  of  $300  for  contempt 
and  ordered  the  arrest  of  the  other 


Unionism  in  Northern  Ontario 
Suffers  Decline 

International   Membership   Dwindles  to 

One-Tenth    Since    Recent    Strike — 

Porcupine   Local    Breaks   Away 

The  labor  situation  in  Cobalt  and 
Porcupine  is  in  a  rather  peculiar  state 
at  the  present  time.  In  the  latter  part 
of  January,  at  a  Union  meeting  held 
in  Porcupine,  it  was  decided  to  bi-eak 
away  from  the  International  organiza- 
tion. A  similar  meeting  was  held  in 
Cobalt  to  vote  on  the  same  question, 
and  despite  the  fact  that  this  was  one 
of  the  most  important  matters  that 
has  come  up  before  the  Union  for  a 
long  time,  less  than  one  hundred  men 
attended  and  voted  at  the  meeting.  A 
few  months  ago  the  Union  boasted  of 
a  membership  of  over  two  thousand, 
and  now  it  is  believed  to  be  less  than 
two  hundred. 

At  the  Cobalt  meeting  the  vote  was 
also  in  favor  of  breaking  away  from 
the  International  organization,  but  an- 
other vote  taken  at  the  same  meet- 
ing, as  to  whether  or  not  they  should 
afiifiate  "with  the  "One  Big  Union," 
supposed  to  be  the  same  as  the  I.  W. 
W.,  showed  a  majority  of  fifty-one  in 
favor  of  the  O.  B.  U.  As  there  was, 
however,  less  than  5  per  cent  of  the 
workers  of  the  camp  represented  at  the 
meeting,  this  action  could  not  be  con- 
sidered as  being  a  representative  vote 
of  the  woi'kers,  as  a  whole.  In  the 
event  of  the  local  Union  breaking  away 
from  the  International,  as  now  appears 
inevitable,  there  is  some  question  as 
to  whom  the  Union  Hall  will  belong  to. 

M.  C.  Keith  of  United  Fruit  Co. 
Said  To  Be  in  Premier  Deal 

One  of  the  richest  silver  mines  of 
British  Columbia  is  the  Premier  mine, 
discovered  in  1918  at  the  head  of  Port- 
land Canal,  not  far  from  the  Anyo.x 
smelter  and  25  miles  from  deep  water 
at  Hyder  and  Stewart  City.  Less  than 
3,000  ft.  of  tunnelling  has  been  done 
in  this  mine  to  date,  yet  it  is  reliably 
reported  that  $30,000,000  worth  of  ore, 
averaging  $50  per  ton,  has  been  blocked 
out. 

It  has  previously  been  stated  that 
Guggenheim  interests  acquired  a  fifth 
interest  in  this  property  several  months 
ago.  It  appears,  however,  that  the 
transaction  that  took  place  involved  the 
purchase  of  a  half  interest  by  the  Gug- 
genheims  and  Minor  C.  Keith,  of  the 
United  Fruit  Co.,  the  purchase  price 
being  $3,000,000.  It  is  interesting  to 
learn  that  those  making  the  purchase 
may  have  been  acting  for  other  large 
interests  well-known  for  active  develop- 
ment of  a  prominent  gold  mining 
venture 


Financing  a  Michigan  Copper 
Property 
Seneca's  Expenditures  to  Date  Demon- 
strate Cost  of  Opening  New  Mine — 
Company    Already    Producing 

A  proper  conception  of  what  it  costs 
to  open  a  copper  mine  and  put  it  on  a 
producing  basis  may  be  gained  from 
an  examination  of  the  financing  of  the 
Seneca  Mining  Co.  This  company  did 
not  have  to  go  out  and  find  the  copper 
to  begin  work.  It  was  reasonably  cer- 
tain that  it  would  be  encountered. 
Since  the  present  company  started 
work  it  has  spent  close  to  $3,000,000. 
This  covers  the  original  cost  of  the 
property,  promotion,  operation  and 
equipment  of  plant  up  to  date.  The 
lode  has  been  opened  at  three  levels 
and  has  been  tested  by  actual  mill  runs  . 
of  the  ore.  There  is  some  of  the  orig- 
inal treasury  money  still  on  hand,  per- 
haps $200,000.  Recently  the  company 
announced  the  sale  of  $500,000  worth  of 
bonds  and  a  provision  for  an  additional 
$500,000  issue  of  stock,  convertible  into 
bonds. 

This  "  additional  million  ought  tc 
take  care  of  the  further  financial  out- 
lays that  may  be  necessary  from  time 
to  time. 

The  company  has  announced  that  it 
already  has  contracted  for  a  hoisting 
plant  capable  of  handling  5,000  tons  a 
day.  This  will  break  all  the  records  of 
any  hoisting  plant  now  in  operation  in 
the  Lake  Superior  district.  Likewise  if 
such  a  tonnage  is  contemplated!  it  will 
require  a  stamp  mill  of  at  least  eight 
or  ten  heads.  The  present  cost  of 
building  a  modern  mill  in  the  copper 
country  may  be  put  at  $250,000  per 
head,  so  that  a  four-head  mill,  the 
minimum  size  for  efficient  operation 
must  necessarily  require  an  outlav  of 
$1,000,000.  The  railroad  which  "will 
have  to  be  built  to  connect  the  mine 
with  the  mill  will  also  i-equire  consid- 
erable outlay.  Further,  the  company 
continues  to  have  outstanding  obliga- 
tions to  the  Calumet  &  Hecla  company 
which  took  notes  in  partial  payment  for 
the  mill  site  and  for  the  Gratiot  prop- 
erty which  was  originally  secured  from 
the  Calumet  &  Hecla  interests. 

However,  there  is  a  certain  source  of 
income  that  may  be  counted  upon.  The 
Seneca  is  already  producing  copper. 
This  production  will  be  increased  reg- 
ularly as  developments  continue.  It 
will  not  be  cheap  production.  But  the 
company  may  easily  secure  the  con- 
tinued use  of  a  customs  mill.  The 
Seneca  may  be  able  to  duplicate  the 
history  of  the  Ahmeek  which  paid  its 
way  without  difficulty  just  as  soon  as 
the  copper  came  in  sight.  Shipments 
at  the  Ahmeek  were  at  first  intermit- 
tent but  continued  with  remarkable 
richness   and   made  it   possible  for  the 
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company  to  get  properly  established 
and  to  pay  for  iis  permanent  hoist  and 
other  equipiiit'nt  without  any  heavy 
demands  upon  the  pocketbooks  of  the 
shareholders.  The  Seneca  had  to  go 
through  1,500  ft.  of  dead  ground  to  get 
into  the  lode,  whereas  .A.hmeek  had  the 
copper  practically  from  the  time  the 
swamp  was  drained. 

Seneca  will  continue  making  ship- 
ments to  the  Baltic  mill  as  rapidly  as 
the  service  may  be  secured  until  the 
stock  pile  is  handled.  The  second  ship- 
ment was  made  recently.  It  contained 
mostly  stockpile  rock,  but  included 
some  of  the  material  that  is  now  com- 
ing from  the  underground  openings  in 
pay  ore.  The  smelter  returns  on  the 
first  shipment  were  22.96  lb.  per  ton. 
The  mineral  did  not  dress  quite  as  fine 
as  that  usually  secured  from  the  Kear- 
sarge  lode  ore,  for  the  mineral  return 
was  47  lb.  per  ton. 

The  present  depth  of  the  Seneca 
shaft  is  2,086  ft.,  which  is  very  close 
to  the  4th  level.  At  this  level  there 
will  be  some  concrete  work  to  do  in  the 
shaft  for  the  permanent  haulage  way. 
No  drifting  is  at  present  under  way  at 
the  third  level  in  the  vein,  both  open- 
ings showing  good  looking  faces  where 
the  work  stopped.  This  lateral  work 
will  be  resumed  in  the  near  future. 
The  openings  in  the  levels  above, 
where  work  is  being  done  in  ore,  con- 
tinue to  send  up  average  Kearsarge 
lode   material. 

Unwatering  the  Gratiot  shaft  is  un- 
der way.  This  work  will  be  done  as 
rapidly  as  possible.  It  is  the  intention 
of  the  management  to  start  sinking  the 
Gratiot  shaft  immediately.  At  a  prop- 
er depth  laterals  to  connect  with  the 
new  Seneca  shaft  will  be  put  down  to 
provide  ventilation. 

Transfer  of  Claims  by  Minor  Over 
Eighteen  Held  Legal 

The  Supreme  Court  of  Nevada  has 
recently  rendered  a  decision  in  a  case 
involving  an  unusual  point  of  law. 
Austin  Keyworth,  a  minor  over 
eighteen  years  of  age,  sold  a  fourth 
interest  in  certain  mining  claims  in  the 
Rochester  district  to  Frank  Margrave 
and  Mark  Walser,  these  claims  after- 
wards being  transferred  to  the  Nevada 
Packard  Mines  Co.  Several  years 
afterwards  young  Keyworth  brought 
suit  against  all  the  parties  named  and 
asked  that  his  deed  be  set  aside  on  the 
ground  that  he  could  not  legally  trans- 
fer his  interest  in  the  claims  because 
he  was  not  of  age. 

The  case  finally  reached  the  Supreme 
Court  and  in  the  decision  of  that  body 
it  was  held  that  the  acts  of  any  minor 
over  eighteen  years  of  age  in  transfer- 
ring mining  property  constituted  legal 
action  on  his  part  where  no  fraud  was 
shown. 


The  Utah  Copper  Company  is  stated 
to  be  having  estimates  made  as  to  the 
cost  of  construction  of  a  steam  plant 
to  supply  power  for  the  operation  of  its 
Arthur  and  Magna  concentrators  near 
Garfield,  Utah. 


Mason  Valley  Rate  Decision 
Being  Reconsidered 

Railroad    Administration    Again    Takes 

Up  Case — Former  Decision   Shown 

Based   en    Unsound    Reasoning 

The  petition  of  the  Mason  Valley 
Mines  Co.  for  lower  freight  rates  on 
crude  ores  and  concentrates  from  the 
mines  and  mills  of  Plumas  County,  Cal., 
to  the  smelter  at  Thompson,  Nev., 
which  was  recently  denied  by  the  U.  S. 
Railroad  Administration,  is  again  being 
considered  by  the  latter  body  as  a  re- 
sult of  a  showing  by  the  Mason  Valley 
company  that  the  decision  was  based 
upon  unsound  reasoning. 

It  is  the  desire  of  the  smelter  peo- 
ple to  treat  the  concentrates  from  the 
Bluestone  mill  in  Mason  Valley,  Nev., 
and  from  the  mills  in  Plumas  County, 
Cal.,  as  well  as  crude  ores  from  their 
own  and  other  mines,  and  to  do  this  it 
will  be  necessary  to  install  reverbera- 
tory  furnaces  and  remodel  the  smelter 
at  a  cost  in  the  neighborhood  of  $1,000,- 
000.  The  present  freight  rates  from 
Plumas  County  to  Thompson  are  pro- 
hibitive and  greatly  in  excess  per  ton 
mile  of  those  from  Plumas  County  to 
the  Utah   smelters. 

In  denying  the  petition  of  the  Mason 
Valley  company  the  Railroad  Admin- 
istration called  attention  to  the  fact 
that  the  output  of  the  Plumas  mills  was 
under  contract  to  the  Utah  smelkrs 
until  Nov.  1  next  and  indicated  that 
the  matter  could  again  be  taken  up  at 
that  time.  It  has  been  pointed  out, 
however,  that  the  remodeling  of  the 
smelter  cannot  be  completed  before 
November  even  if  it  were  started  now, 
and  that  the  sum  which  the  improve- 
ments will  cost  cannot  be  safely  spent 
until  it  is  known  how  much  concen- 
trates and  ore  will  be  received.  Upon 
this  representation,  the  Railroad  Ad- 
ministration reconsidered   its  decision. 

Utah   Power  Co.  Operating 
Despite  Strike 

The  strike  by  some  of  the  electrical 
workers  of  the  Utah  Power  &  Light  Co. 
appears  to  be  wearing  itself  out.  In 
the  meantime  th's  company  is  supplying 
power  and  service  as  usual  through  its 
own  employees,  who  remained  loyal. 

Replogle  Steel  Co.'s  Prospects 

By  next  August  the  Replogle  Steel 
Co.  should  be  in  position  to  turn  out 
1,000  tons  of  pig  iron  daily  from  its 
new  plant  at  Wharton,  N.  J.  This  will 
be  the  direct  result  of  a  $2,000,000  ex- 
penditure now  being  made  at  tliat  point. 

•The  two  new  furnaces,  now  being 
built,  will  have  capacity  for  producing 
1,000  tons  of  pig  iron  daily,  or  at  the 
rate  of  over  300,000  tons  per  annum. 

When  the  Replogle  company  was 
formed,  to  take  over  the  iron  proper- 
ties of  the  Wharton  Steel  Co.,  it  started 
with  $.'5,7:?2,000  ca.sh  in  the  bank;  its 
plant  and  equipment  were  valued  at 
$4,236,000  while  other  assets  brought 
the  total  up  to  $12,121,000.  No  account 
was  taken  of  the  ore  reserves,  estimated 
to  contain  over  100,000,000  tons. 


Utah  Court  Rules  on  Employees' 

Insurance  Benefits 

Holds      Employer      and      Underwriter 

Equally  Responsible  for  Payment 

in  Case  of  Injury 

The  Supreme  Court  of  Utah  has  de- 
cided that  under  the  Workmen's  Com- 
pensation Act  both  the  employer  and 
the  insurance  carrier  are  responsible 
for  the  payment  of  benefits  to  injured 
employees,  and  in  case  the  insurance 
company  carrying  the  insurance  be- 
comes insolvent  and  unable  to  pay,  the 
burden  falls  upon  the  employer.  The 
case  in  point  is  that  of  the  American 
Fuel  Co.  operating  a  coal  mine  at  Sego, 
Utah,  in  regard  to  the  payment  of 
compensation  to  Theras  Lappas,  who 
was  injured  in  1917  shortly  after  the 
law  went  into  force.  The  coal  com- 
pany had  taken  ou  insurance  in  the 
Guardian  Insurance  Company,  which 
acknowledged  and  paid  the  compensa- 
tion up  to  the  time  of  becoming  in- 
solvent. The  decision  of  the  cou -t 
holds  that  the  primary  obligation  en 
the  part  of  the  employer  is  to  pay  com- 
pensation and  that  insurance  is  inci- 
dental, though  important. 

Prince  Rupert,  B.  C,  To  Have 
Smelter,  It  Is  Reported 

The  Board  of  Trade  of  Prince  Ru- 
pert, B.  C,  has  been  told  that  a  smelter 
is  to  be  installed  at  the  townsite  of 
Port  Edward,  adjacent  to  Prince  Ru- 
pert, for  the  treatment  of  the  silver- 
lead-gold  ores  of  the  northern  provin- 
cial coast,  as  well,  presumably,  as  of 
the  northern  country  tributary  to  the 
Grand  Trunk  Pacific  Ry.  George 
McMillan  and  Colonel  Coy,  who  are  said 
to  represent  the  company  back  of  the 
enterprise,  declare  that  the  decision  has 
not  been  reached  hastily,  that  there 
has  been  an  investigation  extending 
over  six  or  seven  months,  and  that  the 
promoters  are  satisfied  that  the  ton- 
nage of  ore  to  be  obtained  and  general 
conditions  assure  the  success  of  the 
enterprise. 

At  Port  Edward,  the  proposed  site, 
there  is  the  waterfront  required  for 
wharfage  as  it  is  intended  that  the 
company  shall  have  several  of  its  own 
vessels  engaged  in  the  transport  of  ore 
and  there  also  is  sufticient  water  for 
the  operation  of  the  proposed  plant. 

From  Prince  Rupert  also  comes  an 
agitation  for  government  action  to  the 
end  that  a  metal  refinery  shall  be  estab- 
lished in  British  Columbia.  A  deputa- 
tion waited  on  the  Provincial  Govern- 
ment recently  advocating  that  this 
policy  be  pursued. 


At  the  annual  meeting  of  the  Salt 
Lake  Stock  &  Mining  Exchange  Fred 
C.  Dern,  of  the  firm  of  Dern  &  Thomas, 
was  made  president  to  succeed  James 
.■\.  Hogle,  who  remains  on  the  board  of 
governors.  For  the  coming  year  W. 
H.  Child  is  first  vice-president;  George 
Baglin,  second  vice-president;  and  H. 
W.  Lane,  third  vice-president.  Parker 
Norton  was  re-elected  treasurer.  .•!  ~  1 
H.   V.   Altree  secretary. 
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Fatal    Accidents    in    Arizona    in 
1919  Totaled  Sixty-two 

State  Inspector  Bolin's  Report  Filed — 

Phelps  Dodge  Copper  Queen 

Had  Best  Record 

Sixty-two  fatal  accidents  in  1919  and 
1,127  others,  not  fatal,  are  listed  by 
G.  H.  Bolin,  state  mine  inspector  of 
Arizona,  in  his  annual  report  just 
filed  with  Governor  Campbell.  Appar- 
ently the  list  includes  all  bruises  »r 
minor  contusions  received  by  the  mine 
workers.  Just  half  the  fatalities  af- 
fected Mexican  workmen.  The  causes 
almost  entirely  were  set  forth  under 
these  heads:  Drilling  into  missed  shots, 
premature  blasts,  falling  down  shaft, 
struck  by  cage,  falling  rock  in  stopes, 
and  electrocution. 

The  best  record  was  that  of  the  Cop- 
per Queen  branch  of  the  Phelps-Dodge 
Corp.,  with  no  fatalities  and  with  165 
minor  injuries  among  2,429  men.  Old 
Dominion  also  had  a  clear  fatality 
sheet,  with  105  injuries  listed.  New 
Cornelia  at  Ajo  had  two  men  killed  and 
forty-seven  hurt.  Arizona  Copper  at 
Clifton,  three  killed  and  183  hurt; 
Calumet  &  Arizona,  five  killed  and  six- 
ty-five hurt;  Inspiration,  six  killed  and 
201  hurt;  Miami,  one  killed  and  116 
hurt.  United  Verde,  ten  killed  and 
twenty-nine  hurt.  The  total  number  of 
men  employed  in  or  on  mines  for  the 
year  was  15,729,  two-thirds  of  them 
underground. 

The  report,  which  is  to  have  early 
publication,  lists  107  operating  mining 
corporations.  Record  is  made  of  126 
mine  inspections  for  the  12  months 
ended  Dec.  1,  1919.  No  memorandum 
is  made  of  any  changes  of  operation 
made  or  suggested  in  the  course  of 
inspection,  though  the  miners  and  man- 
agers are  thanked  for  general  assist- 
ance and  co-operation. 

International  Nickel  Reports 

For  the  nine  months  ended  Dec.  31, 
1919,  the  International  Nickel  Co.  re- 
ports net  profits  after  charges  and  war 
taxes  of  $1,799,957,  equivalent  after  de- 
duction of  preferred  dividends  to  83c. 
a  share  ($25  par  value)  earned  on  the 
$41,834,600  common  stock,  as  compared 
with  net  profits  of  $5,072,458  or  $2.79 
a  share  in  the  corresponding  period  of 
1918. 

The  consolidated  income  account  for 
the  nine  months  ended  Sept.  30,  1919, 
compares  with  the  corresponding  quar- 
ters of  previous  years  as  follows: 

Earnings:  1919,  $4,236,897;  1918, 
$10,988,140;  191?,  $11,797,235;  1916, 
$12,628,496. 

Other  income:  1919,  $79,563;  1918, 
$109,465;  1917,  $324,228;  1916,  $216,- 
324. 


J.  C.,  Ralston  has  bejn  elected  presi- 
dent of  the  Washington  State  Metal 
Miners'  Association,  and  E.  H.  Knight 
vice-president.  The  officers  and  George 
S.  Bailey,  of  Republic,  Dan  P.  Bagnell 
and  Frank  T.  McCollough  compose  the 
executive  committee.  M.  E.  Poole  was 
appointed  acting  secretary-treasurer. 
This  is  to  be  made  permanent. 


Cobalt  Properties  Tend  Toward 
Amalgamation 

Bailey    Deal    With    Northern    Customs 

To   Be   Consummated — Coniagas 

Buys   Trethewey 

The  litigation  in  connection  with  the 
Bailey  Mining  Co.,  which  has  con- 
tinued for  the  last  ten  years,  has  fin- 
ally been  settled  in  favor  of  the  major- 
ity shareholders,  and  the  deal  with  the 
Northern  Customs  Concentrators,  Ltd., 
will  now  be  consummated.  A  new 
company  will  be  formed,  which  vrill 
take  over  both  properties.  It  is  diffi- 
cult to  see  what  the  Northern  Customs 
will  be  able  to  do  with  the  Bailey  at 
the  present  time,  as  its  present  milling 
capacity  is  all  contracted  for. 

The  deal  for  the  purchase  of  the 
Trethewey  by  the  Coniagas  has  been 
completed.  The  price  paid  for  the  prop- 
erty was  $100,000,  the  Trethewey  com- 
pany reserving  certain  plant  and  ma- 
chinery to  be  used  at  its  Gowganda 
property. 

The  tendency,  particularly  in  the 
west  end  of  the  camp,  toward  amal- 
gamation of  interests  is  quite  marked. 
The  Mining  Corporation  now  owns  and 
operates  the  Cobalt  Lake,  City-of-Co- 
balt,  Townsite,  Townsite  Extension  and 
the  Buffalo,  while  the  Coniagas,  with 
the  purchase  of  the  Trethewey,  has 
more  than  doubled  its  area.  It  is  only 
natural  to  assume  that  the  Coniagas 
will  eventually  take  over  the  Hudson 
Bay,  as  the  latter  company's  workings 
are  connected  with  those  of  the  Trethe- 
wey company. 

As  the  mines  become  more  and  more 
dependent  upon  low-grade  ore,  it  is 
natural  that  the  smaller  properties 
will  fall  into  the  hands  of  companies 
having  large  mills. 

Rapid   City,   S.   D..   Gets   Only 
Cement  Plant  in  State 

The  Black  Hills  Rock  Products  Co. 
of  Rapid  City,  S.  D.,  has  been  incor- 
porated and  preparations  are  under 
way  for  establishing  a  Portland  ce- 
ment industry  in  this  section  of  the 
State.  The  entire  plant  of  the  Dakota 
Portland  Cement  Co.,  at  Chamberlain, 
has  been  purchased  and  is  being  moved 
to  the  new  site  in  the  Black  Hills. 
There  is  a  large  acreage  of  suitable  raw 
material  for  making  cement  around 
Rapid  City  and  the  construction  of  the 
new  plant  will  be  rushed  and  produc- 
tion will  probably  begin  late  this  year. 
This  will  be  the  only  cement  plant  in 
South  Dakota,  although  it  is  likely  that 
the  state  will  engage  in  the  same  in- 
dusti-y  before  long. 

The  State  Cement  Commission  has 
under  consideration  various  sites  for 
State-owned  cenxent  plants  and  it  is 
expected  that  some  action  will  be  taken 
in  the  near  future  looking  to  the  manu- 
facture of  this  material  under  State 
supervision. 

The  plant  at  Chamberlain  is  a  mod- 
ern one  "but  it  was  found  after  the  in- 
stallation had  been  completed  that  the 
cement  material  was  unsatisfactory  for 
a  uniform  product  and  for  that  reason 
it  was  sold  to  the  Black  Hills  concern. 


Ontario  Cyanide  Plants   Exempt 
From  Municipal  Taxation 

Tisdale    Township    Loses    Case    Before 

Proaneial  Railway  and  Municipal 

Board 

A  judgment  of  more  than  usual  in- 
terest to  mining  companies  in  Ontario 
has  just  been  handed  down  by  the  On- 
tario Railway  and  Municipal  Board  in 
connection  with  the  taxation  of  mining 
plants.  The  present  assessment  act, 
which  was  drawn  before  the  cyanide 
process  was  used  to  any  extent,  specific- 
ally exempts  concentrating  plants  from 
municipal  taxation.  The  Township  of 
Tisdale,  in  which  are  situated  prac- 
tically all  of  the  Porcupine  gold  mines, 
claimed  that  cyanide  plants  did  not 
come  under  the  head  of  concentrators, 
and  assessed  them  accordingly,  with  the 
expectation  of  increasing  the  township 
revenue  by  about  $50,000  a  year.  The 
mining  companies  appealed  to  the 
Court  of  Revision,  and  the  case  finally 
came  up  before  the  Ontario  Railway 
and  Municipal  Board,  who  decided  in 
favor  of  the  mining  companies.  It  is 
understood  that  the  township  has  de- 
cided not  to  carry  the  case  any  further. 

Florida  Phosphate  Properties 
Sold  to  New  Company 

The  Southern  Phosphate  Corporation, 
incorporated  in  Delaware  in  December. 
1919,  proposes  to  acquire,  develop  and 
work  phosphate  rock  deposits.  The  cor- 
poration has  already  arranged  to  pur- 
chase for  cash  the  properties  of  the 
Lakeland  Phosphate  and  the  Standard 
Phosphate  companies  located  in  Polk 
County,  Fla.,  together  with  their  mod- 
ern plants.  It  also  has  a  contract  foi 
the  purchase  of  certain  other  neigh- 
boring properties,  and  expects  to  con- 
trol the  Export  Phosphate  Co.  by  is- 
suing stock  in  exchange  for  the  securi- 
ties of  that  company.  0.  J.  Ridenour, 
25  Broad  St.,  New  York  City,  is  presi- 
dent. 

January  Production  Reports 

Inspiration  Consolidated  Copper  Co. 
produced  7,200,000  lb.  of  copper  in 
January. 

Miami  Copper  Co.  produced  4,461,247 
lb.  copper  in  January. 

Old  Dominion  Copper  M.  &  S.  Co.'s 
production  in  January  was  2,504,900 
lb.  copper  compared  with  2,534,000  in 
December. 

Phelps  ,  Dodge  Corp.'s  smelter  at 
Douglas,  Ariz.,  produced  7,962,000  lb.  of 
blister  copper  in  January  as  follows : 
5,166,000  lb.  from  Copper  Queen 
branch;  2,340,000  from  Moctezuma  Cop- 
per Co.;  10,000  from  Burro  Mountain 
branch ;  and  446,000  from  custom  ores. 

Shattuck  .Arizona  Copper  Co.'s  Janu- 
ary output  was  316,970  lb.  copper, 
740,595  lb.  lead,  8,269  oz.  silver,  and 
84.54  oz.  gold. 

Calumet  &  Arizona  produced  3,240,- 
000  lb.  copper  in  January  and  New  Cor- 
nelia 3,354,000  lb. 

Anaconda  Copper  Mining  Co.'s  Janu- 
ary output  was  18,100,000  lb.  coppei 
compared  with  3,300,000  lb.  in  Decem- 
ber and  14,120,000  in  November. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Merits  of  Metric  System  To  Be 
Debated 

New   nill.  Seeking  To  Compel  Govern- 
ment  To    Drop    English    Measures, 
Offers    Chance    for    Discussion 

Hearings  are  to  begin  in  the  near 
future  before  the  House  Committee  on 
Coinage  Weights  and  Measures  on  a 
bill  which  will  make  the  use  of  the 
metric  system  compulsory  after  1923  by 
the  Government  departments.  The  bill 
has  been  perfected  by  Representative 
Vestal  of  Indiana  and  specialists  from 
the  Bureau  of  Standards.  It  is  to  be 
introduced  soon. 

Mr.  Vestal  states  that  he  is  entering 
the  hearings  with  an  open  mind  and  has 
no  preconceptions  whatever  as  to  the 
merits  of  the  controversy.  The  bill,  he 
states,  is  to  be  used  merely  as  a  basis 
for  the  hearings,  which  are  expected  to 
extend  over  a  considerable  period.  Mr. 
Vestal  states  that  he  has  had  numerous 
suggestions  asking  that  the  hearing  be 
upon  a  bill  making  compulsory  the 
adoption  of  the  metric  system  through- 
out the  country. 

Bimetallism  Urged  by  Senator 
Thomas,  of  Colorado 

Declaring  that  foreign  exchange  had 
become  the  "sinister  international 
problem"  within  the  last  six  months 
and  unless  adjusted  soon  "commerical 
chaos"  would  overwhelm  international 
trade.  Senator  Thomas,  Democrat,  of 
Coloi'ado,  urged  in  a  speech  on  Feb.  10 
the  re-establishment  of  the  old  ratio 
between  gold  and  silver  and  the  cre- 
ation of  international   bimetallism. 

Mr.  Thomas  spoke  on  a  resolution  he 
has  introduced  for  the  creation  of 
an  American  commission  to  co-operate 
with  European  commissions  in  arriving 
at  a  fixed  ratio  between  gold  and  silver 
money.  Such  a  commission,  Mr.  Thomas 
said,  would  be  able  to  make  the  defla- 
tion which  must  come  least  harmful  to 
the  United  States. 

"The  volume  of  paper  currency  in- 
creased over  500  per  cent  from  1914  to 
1918,"  said  Mr.  Thomas.  "The  ratio  of 
gold  reserves  to  outstanding  notes  in 
1914  was  70  per  cent,  in  December, 
1919,  it  was   13.7  per  cent. 

"Deflation  is  essential  and  must  come 
sooner  or  later.  But  deflation  has  its 
train  of  miseries  quite  as  oppressive 
and  terrible  as  those  now  besetting  a 
harried  world,  and^while  they  cannot  be 
avoided,  they  may  J)e  greatly  mitigated 
by  broadening  the  basis  upon  which  all 
monetary  systems  ultimately  rest. 

"America  has  a  superabundance  o£ 
gold.  It  IS  needed  elsewhere  far  more 
than  here,  yet  we  shrink  ^from  the 
thought  of  parbingr  with  it.     It  is  still 


the  fetish  it  ever  was.  and  will  be  so 
long  as  it  is  the  sole  arbiter  of  value. 
"We  may — doubtless  we  must — lend 
our  credit  to  those  whose  trade  we 
need.  But  we  cannot,  save  by  mutual 
agreement  for  the  fixity  of  exchange, 
whereby  both  gold  and  silver  money  of 
all  the  nations  may  possess  a  perma- 
nent relative  value,  remove  the  gam- 
bling element  from  international  trade, 
stimulate  international  confidence  in 
modern  currency  systems,  make  the 
passage  of  deflation  comparatively 
easy  and  re-establish  the  regime  of 
a  saner  and  more  dependable  monetary 
medium." 

War  Minerals  Claims  Examined 
Too  Strictly,  It  Is  Held 

Although  much  that  the  War  Min- 
erals Relief  Commission  has  done  meets 
with  the  approval  of  the  House  Com- 
mittee on  Mines  and  Mining,  it  became 
apparent,  it  is  understood,  at  a  session 
of  the  committee  on  Feb.  7,  which  was 
behind  closed  doors,  that  the  committee 
is  of  the  impression  that  the  engineer- 
ing feature  of  the  commission's  work 
is  being  conducted  on  an  academic 
plane,  which  not  only  is  retarding  the 
work  but  is  interfering  with  the  equity 
of  some  of  the  awards.  A  majority  of 
the  members  of  the  Committee  on  Mines 
and  Mining  seem  to  be  of  the  impres- 
sion that  a  "rule  of  reason"  such  as  is 
followed  by  the  courts  in  their  inter- 
pretation of  law  should  be  allowed  to 
exert  itself  more  generally  in  matters 
handled  by  the  War  Minerals  Relief 
Commission.  The  splitting  of  technical 
hairs,  sc"3  of  the  members  on  the  com- 
mittee point  out.  is  leading  to  intermin- 
able discussions  and  the  committee  is 
forming  the  opinion  that  it  also  is  re- 
sulting in  actual  injustice  to  many 
claimants. 

It  is  the  hope  of  the  committee  that 
'lie  hearings  on  the  bill  looking  to  the 
liberalization  of  the  War  Minerals  Re- 
lief Act  will  have  the  eff'ect  of  focus- 
ing the  attention  of  the  commission  on 
some  of  its  shortcomings.  It  is  believed 
that  the  commission  will  be  (luick  to 
profit  by  such  criticism  as  is  being  made 
in  the  Committee  on  Mines  and  Min- 
ing. The  committee  apparently  hopes 
to  influence  the  commission  so  that 
more  attention  will  be  given  to  common- 
sense  deductions  rather  than  those 
based  on  ratios  of  built  mills  to  planned 
mills  and  similar  classes  of  deductions. 
The  committee  recognizes  that  such 
careful  technical  calculations  must  be 
made  by  engineers  in  planning  enter- 
prises, but  the  impression  seems  to  be 
that  the  moral  obligations  of  the  Gov- 
ernment in  the  matter  of  war  mineral 
production  can  be  settled  equitiibly  on 
broad  practical  grounds  without  going 
so   deep   into  technical    possibilities. 


Conferees  Make  Little  Change  in 

General  Leasing  Bill 

Chief    Alteration    in    Section    Relating 

Jo    Disposal    of    Receipts — Early 

Passage  Expected 

Much  to  the  surprise  of  those  who 
have  been  following  closely  the  legisla- 
tion pertaining  to  the  leasing  of  min- 
erals the  conferees  on  the  part  of  the 
Senate  who  considered  the  General 
Leasing  Bill  agreed  to  a  conference  re- 
port which  differs  in  only  one  impor- 
tant particular  from  the  bill  passed 
by  the  House.  The  important  change 
was  made  in  Section  35.  which  is 
one  of  the  general  provisions  applic- 
able to  all  leases.  As  agreed  to  in  con- 
ference that  section  reads  as  follows: 

"That  10  per  cent  of  all  money  re- 
ceived from  sales,  bonuses,  royalties 
and  rentals  under  the  provisions  of  this 
Act,  excepting  those  from  Alaska,  shall 
be  paid  into  the  treasury  of  the  United 
States  and  credited  to  miscellaneous  re- 
ceipts; for  past  production  70  per  cent, 
and  for  future  production  52i  per  cent 
of  the  amounts  derived  from  such 
bonuses,  royalties,  and  rentals  shall  be 
paid  into,  reserved  and  appropriated 
as  a  part  of  the  reclamation  fund  cre- 
ated by  the  Act  of  Congi'ess  known  as 
the  Reclamation  Act,  approved  June  17. 
1902.  and  for  past  production  20  per 
cent,  and  for  future  production  37J 
per  cent  of  the  amounts  derived  from 
such  bonuses,  royalties  and  rentals 
shall  be  paid  by  the  Secretary  of  the 
Treasury  after  the  expiration  of  each 
fiscal  year  to  the  state  within  the 
boundaries  of  which  the  leased  lands  or 
deposits  are  or  were  located,  said  money 
to  be  used  by  such  state,  or  subdivi- 
sions thereof,  for  the  construction  and 
maintenance  of  public  roads  or  for  the 
support  of  public  schools  or  other  pub- 
lic educational  institutions,  as  the  legis- 
lature of  the  state  may  direct.  Pro- 
vided, that  all  moneys  which  may  ac- 
crue to  the  United  States  under  the 
provisions  of  this  Act  from  lands 
within  the  naval  petroleum  reserves 
shall  be  deposited  in  the  treasury  as 
miscellaneous  receipts." 

Public  lands  containing  deposits  of 
phosphate  may  be  leased  in  tracts  not 
to  exceed  2,560  acres.  The  amount  of 
royalty  to  be  paid  must  be  arranged 
with  the  Secretary  of  the  Interior  and 
is  not  to  be  less  than  2  per  cent  of  the 
gross  value  of  the  output  of  phosphate 
or  phosphate  rock.  In  addition,  an 
annual  rental  is  to  be  fixed  which  shall 
not  be  less  than  25c.  per  acre  for  the 
first  year,  85c.  per  acre  for  the  second, 
third,  fourth,  and  fifth  years  respec- 
tively, and  $1  per  acre  for  each  year 
thereafter. 

The  report  was  adopted  by  the  House 
on    Feb.    10.      The    vote    was    287    to 
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13,  and  there  was  little  discussion. 
Representative  Sinnott,  Republican, 
of  Oregon,  chairman  of  the  House  man- 
agers, said  that  the  measure  was  the 
best  of  the  many  introduced  in  the 
past.  Senator  Smoot  announced  that 
he  would  bring  up  the  i-eport  in  the 
Senate  on  Feb.  11. 


The  Director  of  the  Census  announces 
that  the  enumeration  of  the  nation's 
industry  will  start  March  1,  1920. 


Franklin  K.  Lane  Resigns 

The  Secretary  of  the  Department  of 
the  Interior,  Franklin  K.  Lane,  has  ten- 
dered his  resignation,  to  take  effect 
March  1,  1920,  which  has  been  accepted 
by  the  President.  This  action  finally 
confirms  the  correctness  of  reports  long 
current  and  closes,  for  the  time  at  least, 
Mr.  Lane's  public  service  of  moi-e  than 
twenty  years.  He  began  his  public 
career  in  the  service  of  his  home  state 
of  California,  and  has  since  held  many 


positions  of  both  state  and  federal 
rank,  rising  to  the  chairmanship  of  the 
Interstate  Commerce  Commission  dur- 
ing his  service  thereon  from  1905  to 
1913,  and  finally  receiving  the  offer  of 
the  portfolio  of  the  Interior  which  he 
assumed  March  5,  1913.  Mr.  Lane, 
though  making  his  home  in  California, 
was  born  on  Prince  Edward  Island, 
July  15,  1864.  His  administration  of 
his  office  has  been  highly  efficient  and 
he  has  made  many  friends. 


News  by  Mining  Districts 


ARIZONA 

Work  To  Be  Resumed  at  Roadside  Mine 

— Receiver  Sought  for  Mile-Wide 

Copper  Co. 

Tucson— At  470  ft.,  the  shaft  of  the 
San  Xavier  Extension  has  cut  an  un- 
expected orebody  of  silver  copper  ore. 
The  shaft  is  being  sunk  to  500  ft.,  at 
which  depth  there  will  be  lateral  de- 
velopment, to  reach  a  known  orebody 
that  is  to  be  cut  about  150  ft.  north- 
west. Carter  Anderson,  of  Tucson,  is 
making  a  geological  survey  of  the 
property. 

In  the  same  section,  the  Midland 
company,  in  its  North  Star  property,  in 
passing  through  an  18-ft.  body  of  sul- 
phide, has  crosscut  another  vein,  car- 
rying copper,  silver  and   zinc. 

The  Sahuaro  Copper  Co.  at  San 
Xavier  is  sinking  a  new  working  shaft, 
through  leached  material,  with  occa- 
sional seams  of  limonite,  running  well 
in  silver. 

Work  will  be  resumed  soon  on  the 
Roadside  mine,  40  miles  southwest  of 
Tucson,  a  property  owned  by  Mrs.  H. 
E.  Huntington,  who  will  be  represented 
by  Harold  Wheelon.  The  property  has 
been  idle  for  about  three  years  and  the 
shafts  are  full  of  water.  The  deepest 
of  the  three  shafts  is  down  400  ft. 
When  the  main  shaft  has  been  un- 
watered  and  retimbered,  there  is  to  be 
further  development  work  in  the  cop- 
per sulphide  ores,  low-grade  so  far  as 
developed.  The  ores  carry  some  quick- 
silver. New  hoisting  and  compressor 
equipment   will   be    installed. 

In  cutting  a  station  at  100-ft.  depth, 
the  Arizona-Tonopah  has  struck  1  igh- 
grade  silver  ore  in  its  property  eight 
miles  southwest  of  Tucson. 

Arthur  Cooke  is  superintending  ex- 
tensive development  work  on  the 
Beach  property  in  the  Baboquivari 
mountains.  On  the  Silver  Cloud  claim, 
a  tunnel  has  entered  sulphides  that  are 
to  supply  a  new  mill,  already  con- 
tracted for.  Friable  chalcocite  ore,  run- 
ning high  in  copper,  is  being  sacked 
for  shipment.  In  the  same  section,  P. 
A.  Roberts  is  preparing  to  sink  a  new 
shaft  on  the  Altar-Cananea  property. 
Application  has  been  made  in  the 
superior  court  for  a  receiver  for  the 
Mile-Wide  Copper  Co.,  with  Charles  P. 
Reiniger  joined  as  defendant.  He  is 
charged  with  mismanagement  and  with 
trying   to   remove   some   of  the   equip- 


ment. The  plaintiff  is  Ralph  W.  Lang- 
worthy,  assignee  of  notes  on  which 
$7,000  is  alleged  due. 

Ajo — A  Detroit,  Mich.,  association, 
represented  by  A.  W.  Bramwell,  has 
purchased  the  realty  and  mill  of  the 
Gunsight  Gold  &  Tungsten  Mining  Co. 
at  New  Gunsight.  It  is  proposed  to 
establish  a  ball  mill  and  cyanide  plant 
at  Wall's  Well  and  to  do  custom  work, 
as  well  as  treating  the  company's  own 
ores.  The  present  mill  is  a  small  one, 
originally  designed  to  handle  tungsten 
ores. 

J.  A.  C.  Martinez  has  I'esumed  work 
on  his  mine  near  the  Mexican  border, 
a  pioneer  propei'ty  with  a  very  rich 
silver  pay  streak,  carrying  consider- 
able lead. 

Phoenix — A  phenomenal  strike  is  re- 
ported in  the  old  Go  John  mine,  in  the 
Cave  Creek  district,  30  miles  north  of 
Phoenix.  The  real  vein  is  said  to  have 
been  overlooked  by  the  pioneer  owner, 
who  had  shipped  much  rich  ore  from  a 
stringer.  Hiram  Linville  of  Phoenix 
recently  cut  through  what  appeared  to 
be  the  footwall  and  found  a  ledge  3  ft. 
wide,  from  which,  in  three  days,  he  and 
his  associates  took  out  1,700  lb.  of  ore 
valued  by  a  local  assayer  at  $1  a  pound. 
The  vein  samples  400  oz.  silver  and 
$24  in  gold,  with  some  copper.  The 
find  was  made  in  a  300-ft.  tunnel. 

Ray — The  Gila  Development  Co.  is 
operating  a  new  30-ton  mill  of  the  Lane 
slow-speed  type,  with  satisfactoi-y  re- 
sults. 

Superior — The  property  of  the  Silver 
King  Extension  Co.  has  been  acquired 
by  M.  H.  Jacobs,  representing  Roches- 
ter, N.  Y.,  and   Canadian  capital. 

Globe — Superior  &  Boston's  6th  level 
crosscut  has  cut  the  Footwall  lode,  at 
which  point  the  vein  is  7  ft.  wide. 

The  Arizona  Commercial  Mining  Co. 
has  cut  over  10  ft.  of  excellent  sulphide 
smelting  ore  on  the  6th  level  opposite 
the  new  shaft.  It  has  also  cut  the 
vein  in  the  16th-level  crosscut  whei'e 
the  face  is  in  good  smelting  ore.  The 
new  shaft,  which  is  1,000  ft.  east  of 
the  present  Copper  Hill  shaft,  is  rapidly 
nearing  completion. 

Chloride — The  Chloride  Queen  shipped 
a  car  of  silver  ore  to  the  Humboldt 
smelter  recently.  Drifting  on  the  pres- 
ent level  will  be  continued  for  another 
hundred  feet  after  which   sinking  will 


be  resumed.  The  shaft  has  a  depth 
of  256  ft.  now  and  is  to  be  sunk  an- 
other 250  ft.  Crosscuts  will  be  driven 
every  hundred  feet  as  the  shaft  pro- 
gresses. 

Kingman — Active  development  at  the 
Thumb  Butte  is  in  progress.  A  new 
air  compressor,  of  320-cu.ft.  capacity, 
built  by  the  Chicago  Pneumatic  Tool 
Co.,  has  been  installed  recently.  A  30- 
hp.  engine  and  generator  have  been  in- 
stalled to  furnish  power  for  operating 
pumps  and  to  light  the  mine  and  camp. 
Preparations  are  under  way  to  unwater 
the  Colorado  shaft  which  has  a  depth  of 
over  500  ft.  As  soon  as  this  is  un- 
watered  and  put  in  shape  development 
work  will  be  started  from  the  lower 
levels.  The  property  is  in  charge  of 
Henry  Johnson.  The  McCracken  Silver 
Lead  Co.  has  added  two  new  concen- 
trating tables  to  its  mill.  The  mill 
produces  about  five  tons  of  concen- 
trates daily  now.  The  last  car  of  con- 
centrates shipped  gave  12  oz.  silver 
and  62  per  cent  lead  to  the  ton. 
Leonard  Hoffman  is  in  charge. 

Oatman — At  the  Gold  Ore  property 
development  has  been  resumed  on  the 
650-ft.  level.  The  shaft  has  been  re- 
timbered  and  most  of  the  drift  has  been 
caught  up.  There  i-emains  a  consider- 
able amount  of  timbering  to  be  done 
in  the  vicinity  of  the  cave  which  has 
disclosed  a  new  orebody  of  consider- 
able importance. 

ARKANSAS 
Activity  Reviving  in  Zinc  and  Mangan- 
ese Fields  in  Northern  Part 
of   State 

Batesville  —  The  Manganese  Cave 
Mines,  which  property  consists  of  a 
35-acre  tract  lying  on  the  White  River 
R.R.,  25  miles  north  of  Batesville,  has 
been  leased  by  Joe  Magness  and  R.  W. 
Earnhai-t.  Active  mining  operations 
have  been  started.  The  property  pro- 
duces both  low  and  high  grade  man- 
ganese ore. 

The  Ball  manganese  mine  near 
Batesville,  owned  by  Shepherd  and  Wil- 
son and  Texas  associates,  will  start  up 
soon.  The  property  is  equipped  with  a 
modern  washing  plant  which  was  not 
fully  completed  until  after  the  armis- 
tice was  signed  and  which  has  never 
been  operated.  It  is  capable  of  pro- 
ducing a  good  tonnage  of  manganese 
ore. 
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Inquiries  from  Southern  furnaces 
since  Jan.  1  for  manganese  ore  have 
created  a  new  interest  in  the  Batesville 
field  and  a  good  production  is  prom- 
ised for  this  year.  Joe  Magness  and 
R.  W.  Earnhart,  who  have  leased  the 
Manganese  Cave  Mines,  have  a  con- 
tract for  6,500  tons.  Shepherd  and 
Wilson  are  negotiating  now  for  the  sale 
of  the  production  from  the  Ball  mine, 
and  a  number  of  other  operators  are 
also  making  arrangements  to  place 
their  production  and  to  start  up. 

Rush — The  Beulah  is  in  steady  oper- 
ation by  the  Arkansas  Zinc  Co.  Con 
Medley  has  lately  assumed  the  man- 
agement. The  property  is  making  a 
good  production  of  high-grade  jack. 
Oil  engines  and  an  air  compressor  will 
be  installed  at  once. 

The  Lonnie  Boy  Mining  Co.  has 
taken  over  a  lease  on  the  Edith  mine 
in  this  camp  and  the  company  is  now 
known  as  the  Edith-Lonnie  Boy  Min- 
ing Co.  The  Edith  is  equipped  with  a 
modern  200-ton  concentrator  which  is 
in  operation.  Ore  from  both  mines  will 
be  milled  at  this  plant.  Both  proper- 
ties produce  high  grade  zinc  carbon- 
ates. 

Pindall — The  Big  Hurricane  mine  at 
Pindall,  owned  by  J.  C.  Shepherd,  which 
has  been  idle  for  the  last  two  years, 
was  put  into  operation  recently.  The 
first  ore  shipments  will  be  made  about 
the  middle  of  February.  Two  new 
drifts  and  a  shaft  have  been  started  on 
the  ore-bearing  fault.  The  property  is 
equipped  with  a  concentrator  of  the 
Joplin  type  and  a  modem  sludge  mill. 

Yellville — For  the  first  time  since  late 
in  1918  the  zinc  mining  industry  in  this 
field  looks  promising.  A  strong  de- 
mand has  developed  for  zinc  carbon- 
ates. A  number  of  smelter  and  chem- 
ical companies  have  had  representatives 
in  the  field  looking  for  ore  during  the 
last  month.  The  price  has  advanced  to 
$40  for  40  per  cent  ore,  and  some  lots 
have  been  sold  at  a  slightly  higher  fig- 
ure. A  number  of  the  largest  properties 
are  being  put  into  operation  and  others 
are  cleaning  up,  and  if  the  price  re- 
mains satisfactory  by  spring  the  field 
will  be  making  an  average  production. 
One  of  the  most  prominent  factors  en- 
tering into  the  revival  of  the  industry 
is  the  fact  that  operators  are  now  able 
to  make  production  contracts  with  the 
buyers  which  assures  them  a  market 
for  their  entire  production. 

CALIFORNIA 

Idaho   Maryland    Unwatering    Progres- 
sing— New    Strike    Reported 
at  Dutch  Mine 

Grass  Valley — The  Placer  Mines  Co. 
has  been  incorporated  here  for  the  pur- 
pose of  taking  over  several  placer 
claims  about  24  miles  northeast  of 
Grass  Valley.  The  authorized  capital 
-stock  of  the  company  is   $400,000. 

The  Alcalde  mine,  in  the  Rough  & 
Ready  district,  is  reported  to  have 
struck  high-grade  ore  in  the  face  of 
the   drift. 

The  Idaho-Maryland  mine  is  now  de- 
watered   to   a   point   below   the   600-ft. 


level.  The  shaft  has  been  found  in 
excellent  shape. 

Colfax — The  Rising  Star  mine  is  now 
unwatered  to  a  point  just  below  the 
600-ft.  level. 

Sutter  Creek— The  Central  Eureka 
mine,  for  the  week  ended  Jan.  24,  re- 
ports that  the  3,350  south  drift  is  in 
392  ft.,  with  6  ft.  of  quartz  in  the 
face.  The  3,510  raise  is  up  86  ft.  with 
7  ft.  of  good  ore  in  the  top;  the  last 
assay  at  79  ft.  was  $12.40  per  ton. 
The  face  of  the  3,700  drift  is  368  ft. 
south  of  the  cross-cut  station,  with  6 
ft.  of  quartz  in  the  face. 

Nevada  City — The  Harmon  Ridge 
tunnel,  driven  by  the  Penn-California 
Co.,  is  now  in   1,100  ft. 

Jamestown — It  is  unofficially  report- 
ed that  the  Dutch  mine  has  opened  up 
a  vein  averaging  6  ft.  in  width  and 
assaying  $15  gold  per  ton. 

MINNESOTA 

Operations  on  Mesabi  and  Cuyuna 

Ranges 

Mesabi  Range — The  Hanna  Ore  Min- 
ing Co.  is  to  strip  the  Wabigon  forty 
at  Buhl.  There  is  deep  overburden  and 
shipments  are  not  expected  before 
1923.  Fourteen  K  &  J  20-yd.  steel 
dumps  and  a  Jordan  spreader  have 
been  purchased  and  additional  equip- 
ment is  sought.  Buildings  are  to  be 
started  in  the  spring.  This  is  a  Great 
Northern  lease. 

Cleveland  Cliffs,  at  Marble,  and  But- 
ler Bros.,  at  Nashwauk,  have  added 
locomotive  cranes  to  their  equipment. 

Arcturus  at  Marble  resumed  sinking 
on  Feb.   1. 

Jones  &  Laughlin  have  decided  to 
build  a  washing  plant  at  the  Hill-An- 
nex, to  include  two  25-ft.  logs,  four 
18-ft.  logs,  Deister  baffle  cone  classi- 
fiers, Deister-Overstrom  deck  tables, 
and  Dorr  simplex  classifiers.  AUis- 
Chalmers  are  to  furnish  the  equipment. 

The  New  Wellington  property  of  the 
Oliver  Iron  Co.,  at  Chisholm  is  to  be 
electrically  operated.  It  is  to  have  a 
concrete  shaft,  a  250-man  di-y  house, 
and  the  steel  head-frame  from  old  Dea- 
con. 

The  Shenango  Furnace  Co.  has  taken 
an  option  on  the  Virginia  mine,  an 
open   pit   in   the   Virginia   district. 

The  Bowe-Burke  has  surrendered 
the  lease  on  the  Emmet,  at  McKinley. 

Cuyuna  Range — The  Marquette  Ore 
Co.  which  recently  leased  the  Adams 
property  on  Section  4-46-29  has  started 
sinking  an  incline  shaft  on  the  edge  of 
the  proposed  open  pit  to  serve  as  drain- 
age shaft  for  the  orebody. 

Frankljm  W.  Merritt.  at  the  annual 
meeting  of  the  Merritt  Development 
Co.  in  January,  ousted  the  three  men 
on  the  directorate  from  St.  James, 
Minn.,  and  resumed  control  of  the  com- 
pany. 

Preparations  are  being  made  to  strip 
the  Breitung  at  Trommald.  The  hy- 
draulic and  sandsucker  outfit  released 
by  the  completion  of  work  at  the  Hill- 
crest  has  been  purchased  and  is  await- 
ing spring. 

The  Potts  Exploration  Co.  is  drilling 


on  SW  quarter.  Sec.  26,  Tp.  136  N.,  R. 
26W. 

Rogers-Brown  are  to  electrify  the 
Meacham   &   Kennedy. 

SOUTHEAST  MISSOURI 
Condition.s  in  Lead  Belt 

The  wages  throughout  the  Southeast 
Missouri  lead  belt  were  again  advanced 
recently  and  are  now  up  to  the  maxi- 
mum that  prevailed  during  the  war. 
There  is  quite  a  shortage  of  labor  which 
will  become  more  pronounced  with  the 
opening  of  the  spring  season. 

The  Leadwood  mine  and  mill  of  the 
St.  Joseph  Lead  Co.  was  recently  or- 
dered to  be  started  up  and  they  are  ad- 
vertising for  a  thousand  men  for  same. 
The  Herculaneum  smelter  is  not  yet 
running  full  capacity  on  account  of  the 
labor  shortage.  The  No.  4  new  mill 
of  the  Federal  Lead  Co.  will  be  started 
up  as  soon  as  they  have  sufficient  force 
to  operate  it  and  the  Nos.  9  and  10 
shafts  will   shortly  be   reopened. 

The  Desloge  Lead  Co.  is  operating 
only  two  shafts,  but  expects  to  start  up 
its    No.    4    shaft   soon. 

Although  the  district  ran  very  short 
of  coal  during  the  coal  strike,  which 
would  have  shut  down  the  mines  had  it 
been  prolonged  much  longer,  it  is  now 
relieved  from  this  dangerous  condition 
and  a  full  supply  of  coal  is  now  being 
shipped  in. 

The  very  favorable  and  unusually 
high  lead  market  has  greatly  stimulated 
activity  and  the  output  this  year  will 
probably  show  a  marked  increase  over 
that  of  1919. 

MONTANA 

Intermoiintain   Engineering  Co. 
Organized 

Helena  —  Articles  of  incorporation 
have  been  filed  with  the  Secretary  of 
State  by  the  Intermountain  Engineer- 
ing Development  Co.  The  purpose  of 
the  organization  is  to  handle  the  engi- 
neering work  of  properties  under  de- 
velopment, and  to  make  examinations. 
It  is  not  a  "development"  company  in 
the  sense  of  undertaking  the  develop- 
ment of  properties  in  its  own  behalf. 
C.  C.  Sinnot  is  president  and  L.  S. 
Ropes,  manager. 

NEVADA 

Operations    at    Tonopah.     Divide     and 

Adjacent    Districts — Cunsolidated 

Spanish    Belt    Building    Mill 

Foundations 

Tonopah — Operations  in  the  mines 
of  the  Tonopah  district  were  normal 
during  the  months  of  December  and 
January.  The  Tonopah  Mining  Co.  is 
preparing  to  re-open  its  mill  at  Mil- 
lers, and  it  will  be  in  operation  in  a 
few  days.  Developments  in  the  mine, 
in  the  vicinity  of  old  stopes  as  well  as 
in  other  territory,  is  said  to  be  very 
encourairing. 

"The  Tonopah  Extension  Co.  is  re- 
timbering  its  McCane  shaft,  and  pre- 
laring  to  sink.  This  shaft  will  serve 
10  improve  ventilation  throughout  the 
deeper  workings,  and  it  is  likely  that 


February  14.  1920 


Engineering. AND    Mining    Journal 


467 


development  work  to  the  west  will  be 
done.  This  work  will  be  important  to 
the  district  as  a  whole  and  especially 
tc  the  western  portion. 

The  Belmont  statement  for  the  third 
quarter  of  1919  shows  net  earnings 
of  $44,511,  which  is  low  owing  to  the 
shutdown  of  six  weeks  caused  by  the 
strike  and  consequent  delay  in  start- 
ing operations  again.  The  Surf  Inlet 
property  of  the  company  reports  net 
earnings  of  $67,483  for  the  quarter.  The 
Belmont  received  a  dividend  from  the 
Surf  Inlet  property  of  $100,000. 

The  annual  meeting  of  stockholders 
of  the  Fairview  Extension,  Fairview 
Round  Mountain,  and  Round  Mountain 
mining  companies  will  be  held  in  Ton- 
opah  on  Feb.  16  to  elect  directors. 

Divide — In  the  Divide  district  the 
Tonopah  Divide  mine  continues  its 
regular  daily  shipments  to  the  Mac- 
Namara  mill  at  Tonopah.  Develop- 
ments on  the  lower  levels  are  satisfac- 
tory. 

In  the  Divide  Extension  the  ore 
shoot  encountered  in  the  south  drift 
on  the  200  level  is  holding  up  well.  A 
few  shipments  have  been  made  to  the 
West  End  mill  on  which  returns  were 
very  satisfactory.  Several  other  prop- 
ties  in  the  district  have  reported  favor- 
able indications  on  which  development 
work  is  being  pushed. 

There  is  considerable  activity  in  out- 
side districts,  but  no  important  new 
discoveries  or  developments  have  been 
reported.  It  is  reported  that  the  Ar- 
rowhead mine  has  encountered  the  rich 
ore  shoot  on  the  175  level.  Details 
as  to  size  and  value  are  lacking. 

Belmont — To  provide  power  for  mine 
and  mill  a  transmission  line  four  and 
one-half  miles  long  is  being  construc- 
ted from  the  main  line  of  the  Nevada 
California  Power  Co.  to  the  Consoli- 
dated Spanish  Belt  mine  near  Belmont 
in  Nye  County.  Excavating  for  the 
mill  is  nearly  completed  and  pouring 
of  concrete  for  foundations  is  under 
way.  Two  raises  going  up  in  the  vicin- 
ity of  San  Pedro  shaft  are  in  good  ore, 
the  high-grade  being  shipped  and  the 
mill  ore  stored  underground.  The  old 
Ernst  stope,  which  is  said  to  have  pro- 
duced much  good  ore  in  the  old  days, 
has  been  reopened  and  is  being 
developed. 

Reno — The  two-compartment  shaft 
being  sunk  on  the  Black  Panther,  a 
property  three  miles  north  of  Reno,  is 
down  170  ft.  and  crosscutting  will 
probably  be  started  at  200  ft. 

Lodi — Bruner  Brothers,  of  Kansas 
City,  have  sold  the  mines  and  mill  of 
the  Lodi  Mines  Co.,  to  J.  L.  Joseph, 
president  of  the  Tonopah  MacNamara 
company,  and  William  Bliss,  who  has 
timber  interests  near  Lake  Tahoe.  The 
property  includes  29  claims  and  a 
small  mill. 

Majuba  Hill— Charles  P.  Washburn 
has  sold  the  Last  Chance  mine  near 
Majuba  Hill,  twenty  miles  west  of 
Imlay.  Worked  on  a  small  scale  the 
property  has  been  making  shipments 
of   good    silver   ore. 

National — Some  good  ore  is  reported 


as  having  been  recently  opened  up  in' 
the  Buckskin  National  in  a  lease 
worked  by  Vernon  Bell  and  Erling 
Prout. 

Goldfield — Seven  feet  of  high-grade 
ore  is  reported  by  A.  I.  D'Arcy,  gen- 
eral manager  of  the  Goldfield  Develop- 
ment Co.,  to  have  been  opened  up  in  a 
crosscut  on  the  400  level  of  the  Com- 
bination mine,  while  alongside  is  a 
larger  body  of  mill  ore.  The  high- 
grade  will  be  shipped  to  the  smelters 
and  the  mill  ore  will  be  treated  in  the 
Goldfield  Consolidated  mill,  the  first 
section  of  which  will  be  put  in  com- 
mission soon. 

Loring — The  Jose-Davis  Mining  Co. 
has  resumed  operations  in  the  northern 
part  of  the  Loring  district.  It  is  said 
to  have  funds   enough  to   complete  its 
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small   mill  and   develop   the   ore   found 
on  the  Sheepherder. 

The  Nevada  Honey  Bee,  though  it 
still  has  money  in  the  treasury,  is  now 
idle. 

Dayton — Owing  to  delays  in  getting 
the  steel  hull  for  the  dredger,  placer 
operations  in  Gold  Canyon,  above  Day- 
ton, will  not  begin  as  early  as  expected 
by  Bulkeley  Wells  and  associates.  The 
company  is  transforming  the  building 
formerly  used  as  High  School  annex 
in  Dayton  into  comfortable  club  rooms 
for  the  employees.  Shower  baths  are 
being  put  in,  and  books,  magazines  and 
newspapers  will  be  provided  for  the^ 
men. 

Pioche — Ore  shipments  from  the 
Pioche  district  for  the  week  ended  Jan. 
29  were  as  follows:  Prince  Consoli- 
dated, 850  tons;  Virginia  Louise,  650; 
Black  Metals,  200;  Cons.  Nevada  Utah, 
150;  Bristol  Mines,  50;  and  Pioche  As- 
say Office,  50.     Total,  1,950. 


NEW  MEXICO 
Co-operative   Co.   Erecting   New   Head- 
frame — Cincinnati  Property  at 
Tres  Hermanns  Transferred 

Lordsburg — The  ore  shipments  from 
Ithis  district  for  January  were  150  cars, 
7,800  tons,  valued  at  about  $160,000. 

The  Co-operative  Mining  Co.  is  erect- 
ing a  new  timber  headframe,  40  ft.  high 
with  a  40-ton  ore  bin  attached;  2-ton 
skips  will  be  used.  The  pumping  plant 
for  the  mill  is  completed  and  the  80- 
ton  mill  closed  in.  E.  H.  Gould  is 
superintendent. 

The  Ruby  Silver  Mining  Co.,  recently 
incorporated,  whose  property  adjoins 
the  Co-operative,  will  start  develop- 
ment work  at  once.  Tom  Lister  is 
manager.  The  property  has  the  repu- 
tation of  having  been  a  high-grade  sil- 
ver producer  in  times  past. 

The  Miser's  Chest  is  shipping  its 
second  car  of  gold-silver-copper  ore  to 
the  El  Paso  smelter. 

The  Monte  Rico  Mining  Co.  has  let 
a  contract  to  drive  its  5  x  7  tunnel  100 
ft.  further,  and  is  also  opening  a  good 
vein  of  silver-lead  ore  at  the  west  end 
of  their  pi-operty.  Lawrence  Boyd  is 
manager. 

Silver  City— The  Silver  Spots  Mines 
Co.  is  down  70  ft.  in  its  development 
shaft  on  Boston  Hill.  Iron  ore  has 
been  encountered  and  shipments  to  the 
Colorado  Fuel  &  Iron  Co.,  Pueblo,  Col., 
will  begin  at  once.  Robert  I.  Kirch- 
man   is   manager. 

Steeple  Reck — The  Duncan  Mining  & 
Milling  Co.  will  proceed  to  patent  ten 
claims.  Their  mill  is  reported  com- 
pleted.    H.   C.    Spence  is   president. 

John  Christy  reports  that  the  net  re- 
turns from  the  last  four  cars  of  ore 
shipped  from  his  lease  near  Clear  Lake. 
amounted  to   $12,000. 

Tres  Hermanas — The  old  Cincinnati 
property,  the  property  of  Messrs.  Holt 
and  Hoagland,  has  been  taken  over  by 
Heath,  Dean  &  Co.  of  New  York.  A 
company  with  a  capital  of  $500,000  will 
be  organized  and  eight  other  claims  will 
be  included.  Work  will  be  commenced 
at  once.  An  80-hp.  Corliss  engine,  two 
40-hp.  boilers,  three  gas  engines  of  32, 
40  and  50  hp.  respectively,  a  30,000 
gal.  redwood  tank  and  two  4-ton  four- 
wheel-drive  ti-ucks  have  been  pur- 
chased. Donald  MacKenzie  examined 
the  property  and  advised  the  purchase. 

Development  work  will  start  shortly 
upon  the  Waterloo  property  in  the  same 
locality.  The  mine  has  a  good  show- 
ing of  low-grade  lead-silver  pyritic  ore 
ideal  for  flotation.  Dr.  S.  S.  Warren, 
of  Deming,  is  the  owner. 

OREGON 

Operations  in  Southwest  Oregon 

Grants  Pass — Development  work  is 
being  pushed  on  the  Almeda  copper 
mine  on  Rogue  River  25  miles  below 
Grants  Pass  with  a  view  to  erecting  a 
reduction  works.  The  mine  is  equipped 
with  a  100-ton  matting  furnace.  The 
ore  carries  copper  principally,  but  also 
contains  gold,  silver,  lead  and  zinc. 
The    Almeda    mine    is    more    developed 
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than  any  other  property  in  this  reKio;,. 
owing  in  part  to  the  fact  that  it  is 
well  situated  for  systematic  develop- 
ment, being  in  the  narrow  but  travers- 
able canon  of  the  river  which  cuts 
across  the  lode  at  a  depth  of  500  ft. 
The  workings  include  6,000  ft.  of  under- 
ground drifts  at  five  different  levels. 

Waldo — The  Queen  of  Bronze  copper 
mine  three  miles  east  and  south  of 
Waldo  has  resumed  shipping  ore  under 
lease  to  the  Tacoma  smelter.  The  mine 
is  equipped  with  a  100-ton  smelter,  idle 
since  1914.  During  the  war  the  mine 
shipped  ore  running  better  than  12  per 
cent  copper  to  Tacoma,  and  the  lower- 
grade  ore  was  dumped  to  be  reduced  on 
the  ground  later.  The  wagon  haul  to 
the  shipping  point  at  the  Water  Creek 
station  on  the  California-Oregon  Coast 
railway  is  27  miles  long.  The  copper 
ores  of  this  region  are  used  for  fluxing 
Alaskan  copper  ores. 

Gold  Hill — Among  the  mines  now 
being  re-opened  and  developed  in  this 
district  are  the  Bina  Danielson  gold 
quartz  mine,  recently  acquired  by 
William  A.  Douglas,  of  Gold  Hill,  and 
situated  four  miles  south  of  Gold  Hill; 
the  Newall  gold  quartz  mine,  seven 
miles  southwest  of  Gold  Hill,  owned 
and  operated  by  the  Newall  brothers, 
of  Gold  Hill;  and  the  Copper  Girl  mine, 
nine  miles  west,  owned  and  operated  by 
A.  T.  Mclvan,  of  Rogue  River,  Ore. 

Operation  of  the  1,200-bbl.  cement 
plant  at  Gold  Hill  has  been  resumed. 
This  has  been  idle  since  1916. 

SOUTH  DAKOTA 

Hill  City — Work  has  been  resumed  at 
the  Cowboy  mine  of  the  National  Tin 
Corporation.  Suspension  was  necessary 
owing  to  shortage  of  coal.  It  is  pro- 
posed to  sink  the  shaft,  which  is  now 
down  300  ft.,  to  500  ft.  and  to  continue 
the  lateral  work.  At  Tin  Boom  deep- 
ening of  the  shaft  continues.  The  ore 
has  widened  somewhat  vvrith  depth  and 
some  good-grade  material  was  encoun- 
tered. 

TEXAS 

Temporary    Fuel   Shortage   at   Freeport 

Sulphur   Co.'s   IMant   Relieved. 

Freeport — Oil  shortage  at  the  sul- 
phur plant,  caused  by  the  impossibility 
of  barges  crossing  the  bar  at  the  mouth 
of  the  Brazos  River,  has  been  partly 
relieved  by  purchases  from  West  Co- 
lumbia and  from  the  Southern  Pacific 
Railroad.  On  Jan.  31  the  first  barge 
to  cross  the  bar  for  a  week  or  more 
was  towed  in  with  a  small  cargO'  of  oil. 
The  Freeport  oil  supply  comes  from 
Mexico,  and  the  crude  oil  is  topped  for 
gasoline  in  a  plant  at  the  sulphur 
works  before  being  used  for  fuel  in 
the  steaming  plants. 

UTAH 

Daly   West  Stock   Listed   on  Salt   Lake 

Exchange — Western    I'tah    Copper 

To  Handle  More  Tungsten  Ore 
Salt  Lake  City— During  1919  the 
Utah  Metal  &  Tunnel  Co.,  of  Bingham 
Canyon,  produced  1,176,063  lb.  lead; 
74,115  lb.  copper;  70,750  lb.  zinc;  .32,696 
oz.     silver;      ami     29     <>'..     gold.     This 


brought,  according  to  the  company's  re- 
port to  the  State  Board  of  Equaliza- 
tion, gross  returns  of  $94,521,  of  which 
$59,909  came  from  operations  by  the 
company  and  $34,612  from  operations 
by  lessees.  Costs  of  extraction,  re- 
duction, transportation  and  construc- 
tion amounted  to  $96,458,  and  the  com- 
pany had  therefore  no  net  proceeds  to 
report. 

This  was  also  the  case  of  the  Utah 
Apex  company,  which  reported  total 
operating  expense  as  $1,097,995  and 
gross  receipts  of  $923,888,  derived  from 
the  sale  of  14,753,984  lb.  lead;  7,671,- 
742  lb.  zinc;  2,257  oz.  gold;  and  195,- 
715    oz.    silver.      This    company    is    re- 
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suming  milling  operations,  which  have 
been  intermittent  for  about  a  year,  on 
Feb.   1. 

A  recent  shipment  of  94  tons  by  the 
Emma  Silver  Mines,  of  Alta,  after  de- 
rtucting  smelter,  freight,  assay,  and 
sampling  charges,  brought  $6,866,  the 
ore  having  run  61  oz.  silver,  9  per  cent 
lead,  and  5  per  cent  zinc.  Another 
shipment  of  88  tons  brought  $5,532, 
the  ore  having  run  51  oz.  silver,  8  per 
cent  lead,  and  5  per  cent  zinc. 

The  Sells  Mining  Co.  at  Alta  reports 
a  strike  of  copper  two  to  three  feet 
wide,  opened  in  a  drift  from  the  125- 
ft.  raise  from  the  tunnel  level.  This 
company  at  its  annual  meeting  elected 


V.  S.  Snow  as  director  to  succeed  A,  0. 
Jacobson,  resigned  to  take  up  other 
woi'k.     John  Zink  is  president. 

Gold  Hill — December  shipments  by 
the  Western  Utah  Copper  Co.  near 
Gold  Hill  amounted  to  62  cars  and 
those  for  January  are  expected  to  reach 
75  cars.  The  ore  is  lead-silver,  and  a 
good  part  of  it  is  coming  from  a  "glory- 
hole."  The  700  level'  is  also  producing; 
here  the  vein  is  stated  to  vary  up  to 
60  ft.  in  width,  with  5  ft.  of  shipping 
and  50  ft.  of  low-grade  ore.  The 
capacity  of  the  mill  to  treat  tungsten 
ore  is  being  increased.  .A  recovery  of 
75  per  cent  tungstic  acid  is  reported,  as 
well  as  copper  concentrates,  running  7 
to  8  per  cent  copper. 

Park  City — Shipments  for  the  week 
ended  Jan.  31  amounted  to  4,639,530  lb. 
of  ore  and  concentrates.  The  Daly 
West  property  is  being  opened  up  under 
the  new  management,  which  is  the 
same  as  that  of  the  Judge  Mining  & 
Smelting  Co.,  and  new  ore  is  being  de- 
veloped, and  shipments  increased.  The 
stock  of  this  company,  for  a  number  of 
years  listed  on  the  Boston  exchange,  is 
also  being  listed  on  the  Salt  Lake  Stock 
&  Mining  Exchange. 

Eureka — Tintic  shipments  for  the 
week  ended  Jan.  31  amounted  to  149 
cars  as  compared  with  161  cars  the 
week   preceding. 

The  Independence  Mining  Co.,  which 
has  claims  located  north  of  the  Tintic 
Standard  in  East  Tintic,  expects  to 
have  machinery  on  hand  soon  with 
which  sinking  operations  can  be  re- 
sumed. The  main  shaft  is  now  down 
70  ft.,  and  it  is  understood  the  work 
will  be  continued  under  contract. 

The  Zuma  is  arranging  to  ship  a  car 
of  ore  over  the  Goshen  Valley  road 
which  runs  to  the  Tintic  Standard  and 
the  Iron  King,  and  will  put  this  ore  on 
the  train  near  the  Ii'on  King  after  a 
haul  of  half  a  mile. 

The  Tintic  Drain  Tunnel  company 
is  providing  steam  power  for  one  of 
the  compressors  at  the  shaft  which  it 
is  sinking.  A  second  compressor  is 
provided  with  electric  power. 

The  Standard  has  given  a  contract 
to  have  its  shaft  sunk  to  the  750  level. 
Some  sinking  has  already  been  done 
and  machinery  is  now  installed  for 
more   rapid   work. 

The  shaft  of  the  Pinion  Queen,  which 
is  being  sunk  under  contract  and  pro- 
gressing at  the  rate  of  5  ft.  daily,  is 
down  450  ft.,  and  some  mineralization 
is   reported. 

Control  of  the  Addie  Mining  Co.  in 
the  neighborhood  of  the  East  Tintic 
Consolidated,  and  the  Eureka  Bullion 
has  been  obtained  by  eastern  men.  Two 
shafts  have  been  started  on  the  prop- 
erty, in  one  of  which  it  is  said  that  ore 
was  beginning  to  show  when  work  was 
abandoned    in    1914. 

A  new  company,  the  Silver  Star, 
owning  32  claims  southeast  of  Silver 
City  in  the  older  part  of  the  Tintic 
district,  has  been  recently  incorporated, 
at  a  capitalization  of  $10,000.  divided 
into    1,000,000    shares. 

The  Dragon  Consolidated  is  stated 
to    b'.>    under    contract    to    ship    to    the 
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smelters  100  tons  of  fluxing  iron  ore 
daily.  This  company  is  also  shipping 
low-grade  ore  from  ground  under  lease 
to  the  Tintic  Milling  company,  and 
carrying  on  development.  The  latter 
company  has  recently  made  a  shipment 
of  silver  bullion.  Operations  by  this 
company  are  being  favored  by  the  high 
price  of  silver,  and  low-grade  siliceous 
ores  accumulated  over  a  number  of 
years  in  various  properties  are  being 
worked.  The  company  is  taking  all  of 
the  ore  of  this  character  offered. 

WASHINGTON 

Copper  World  Extension  To  Begin  Dia- 
mond     Drilling— C.      E.     Mallette 
Bids  In  Silver  Basin  Property 

Loomis — The  Copper  World  Exten- 
sion mine  near  Loomis  expects  to  be- 
gin systematic  diamond  drilling  of  the 
Copper  World  and  Copper  World  Ex- 
tension deposits  soon. 

Keller — The  Iron  Creek  Mining  Co., 
twelve  miles  northeast  of  Keller,  has 
an-anged  to  purchase  the  milling  equip- 
ment of  the  old  New  Jersey  mill  from 
the  Dubois  Mining  Co.  Modern  equip- 
ment will  be  added.  The  Iron  Creek 
Co.  reports  a  considerable  tonnage  of 
milling  ore  developed. 

Springdale — The  Aichan  &  Bee  Min- 
ing Co.,  in  the  Deer  Trail  district 
twenty-five  miles  west  of  Springdale, 
is  planning  to  erect  a  small  experi- 
mental flotation  mill. 

CANADA 
British  Columbia 

Premier  Shipping  Over  Winter  Trail- 
Rambler  Cariboo  Makes  Final  Pay- 
ment for  Jennie  and  Last  Chance 

Stewart — The  Premier  mine  is  mak- 
ing shipments  over  the  winter  trail.  A 
100-ton  concentrator  and  flotation  mill 
are  to  be  installed,  the  machinery  for 
which  is  being  taken  in  now  for  ship- 
ment over  the  snow.  It  is  pui-posed  to 
set  up  the  plant  during  the  summer  so 
that  it  will  be  ready  for  operation  in 
the  fall. 

Trail — Ore  shipments  received  at  the 
Trail  smelter  during  the  week  ended 
Jan.  31,  1920,  are  given  as  follows: 

Mine  Location  Gross  Tons 

Bell  Beaverdell  37 


that  there  are  three  feet  of  good  look- 
ing ore,  the  balance  beihg  crubhed 
quartzite. 

Three  Forks — The  Rambler-Cariboo 
Mines,  Ltd.,  has  completed  its  title  to 
the  Jennie  and  Last  Chance  claims  by 
making  the  last  payment  of  $2.5,000  on 
the  purchase  price  of  $60,000.  The  new 
ground  gives  the  Rambler  1.6.50  ft.  on 
the  strike  of  the  vein,  which  already 
has  yielded  between  $2,500,000  and 
$3,000,000. 

Victoria — It  is  stated  that  one  of  the 
matters  to  be  taken  up  at  Washington 
by  Governor  Riggs,  of  Alaska,  upon  his 
arrival  there,  will  be  the  question   of 
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Sheep  Creek — The  announcement  by 
the  Nugget  Gold  Mines,  Ltd.,  that  its 
tunneling  operations  at  Sheep  Creek 
have  been  successful  in  striking  at 
depth  the  vein  of  the  old  Mother  Lode 
mine  is  considered  of  the  utmost  im- 
portance to  mining  in  that  section.  The 
statement  of  R.  H.  Stewart,  engineer 
in  charge,  is  that  the  tunnel  has  cross- 
cut a  vein  of  good  looking  quartz,  that 
the  vein  is  twelve  feet  between  walls. 


SLUICE    BOX    CUT    BY    GAMBLE    MIN- 
ING CO.  THROUGH  SOLID  ROCIC,  FORT 
STEELE     MIXIXG     DIVISION, 
BRITISH    COLUMBIA 

the  construction  of  a  railway  from  Hy- 
der  to  the  American  boi-der  on  the  Sal- 
mon River.  He  also  is  to  advocate  im- 
proved roads  for  the  district.  C.  F. 
Caldwell,  a  well-known  British  Colum- 
bia mining  operator,  is  accompanying 
him. 

The  operations  of  the  Gamble  Min- 
ing Co.  and  the  Wild  Horse  Dredging 
Co.  in  1919  on  the  placer  deposits  of 
Wild  Horse  Creek  in  the  Fort  Steele 
mining  division,  British  Columbia,  cre- 
ated great  local  interest  and  specula- 
tion, according  to  the  preliminary  re- 
port of  A.  G.  Langley,  district  engi- 
neer. The  former  company  piped 
water  across  the  creek  and  operated  a 
monitor  on  some  virgin  ground  on  the 


west  side.  Owing  to  the  unusual  dry- 
ness of  the  season  the  shortage  of 
water  caused  the  cessation  of  opera- 
tions during  the  latter  part  of  the  sum- 
mer. However,  results  were  sufficiently 
encouraging  and  work  will  be  resumed 
next  season. 

Ontario 

Kirkland  Lake — The  monthly  report 
of  the  Lake  Shore  mine  in  Kirkland 
Lake  for  December  shows  that  the  mill 
treated  975  tons  of  ore,  and  recovered 
$14,637,  or  an  average  of  $15  per  ton. 
This  is  a  smaller  tonnage  and  about 
$8  lower  grade  than  is  usually  shown. 
On  account  of  the  strike  the  company 
showed  a  deficit  for  the  year. 

Encouraging  reports  continue  to  come 
from  the  Kirkland  Lake  Gold  regard- 
ing developments  on  the  lower  levels. 
A  rich  shoot  carrying  tellurides  has 
been  opened  up. 

The  Wood-Kirkland  is  the  name  of  a 
new  company  organized  by  the  Buffalo 
people  to  develop  300  acres  south  of 
Mud  Lake. 

MEXICO 

Guanajuato 

New  Mill  Begun  for  Guanajuato  R.  & 

M.   Co. — Santa    Rosa    Stamp    Mill 

Opened — Pinguico  Co.  May  Build 

Tram  at  Esperanza  Group 

La  Luz — The  Guanajuato  Reduction 
&  Mines  Co.,  of  Guanajuato,  has  start- 
ed construction  work  on  a  200-ton  mill 
for  the  purpose  of  treating  the  ore  from 
its  properties  in  the  La  Luz  district. 
This  will  be  known  as  the  San  Pedro 
Unit  and  will  be  a  20-stamp  ball  and 
tube  mill,  all  sliming,  counterciu-rent 
plant.  It  is  expected  that  the  mill  will 
be  completed  and  in  operation  within 
the  next  five  or  six  months.  .August 
MacDonald  is  the  superintendent  in 
charge  of  construction. 

George  W.  Bryant,  accompanied  by 
E.  H.  Emerson  and  R.  B.  Hill,  mining 
engineers  of  New  York  City,  have  been 
examining  the  properties  of  the  Asun- 
cion Co.  of  La  Luz,  preparatory  to 
equipping  them  for  a  daily  production 
of  about  1,000  tons. 

Guanajuato — The  Pinguico  Mines  Co. 
has  completed  the  unwatering  of  the 
mines  known  as  the  Esperanza  Group 
at  Santa  Ana,  Guanajuato.  The  re- 
sults of  the  examination  have  been 
favorable  and  it  is  very  probable  that 
in  the  near  future  an  aerial  tramway 
will  be  constructed  to  eoiinect  the 
mines  up  with  the  San  Matias  mill  of 
this  company  at  Guanajuato,  where  the 
ore  will  be  treated.  Keith  A.  Cunning- 
ham is  general  manager  of  the  Pinguico 
Mines  Co. 

Irving  Herr  succeeds  Mr.  Lerschen  as 
general  superintendent  of  El  Cubo 
Mining  &  Milling  Co.'s  property  at 
Cubo,  Guanajuato. 

Santa  Rosa— On  Jan.  19  the  15- 
stamp  mill  of  the  Cia.  Metalurgica  de 
Santa  Rosa  was  formally  opened.  This 
mill  has  been  erected  by  Mexican  and 
foreign  capital  for  the  purpose  of  treat- 
ing the  ore  from  the  minas  of  the  Santa 
Rosa  district.  rViristonher  Bartholomai 
is   the   superintendent    in   charge. 
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MEN  You  SHOULD 
KNOW  ABOUT 


F.  F.  Sharpless  was  in  Salt  Lake  City 
the  latter  part  of  January. 

Harry  E.  Guggenheim  has  left  New 
York  on  his  way  to  Valparaiso. 

A.  Charles  Meagher  is  now  residing 
at  6  W.  75th  St.,  New  York  City. 

George  J.  Young,  Western  Editor  of 
the  Engineering  and  Mining  Journal, 
is  in  New  York. 

W.  C.  Capron,  of  the  Andes  Copper 
Co.,  sailed  from  New  York  on  Jan.  31 
for  Antofagasta,  Chile. 

A.  W.  Allen,  recently  connected 
with  the  Engineering  ayid  Mining  Jour- 
nal staff  as  milling  editor,  has  returned 
from  Chile. 

A.  L.  Flagg.  of  Kelvin,  Ariz.,  was 
engaged  in  field  work  in  southern 
California  during  January. 

L.  F.  S.  Holland  is  examining  mining 
properties  in  Colorado,  and  expects  to 
return  to  Los  Angeles  about  the  mid- 
dle of  February. 

B.  C.  Yates,  superintendent  of  the 
Homestake  Mining  Co.,  at  Lead,  S.  D., 
is  in  New  York  City  on  business  con- 
nected with  his  company. 

Edgar  Wallower,  of  Joplin,  has  been 
elected  governor  of  the  Joplin  Chapter 
of  the  American  Mining  Congress,  suc- 
ceeding Victor  Rakowsky. 

L.  D.  Adams,  general  manager  of 
the  Weedon  Mining  Co.,  and  Zinc  Co., 
Ltd.,  of  Quebec,  Canada,  will  spend  the 
month  of  February  visiting  the  mines. 

William  C.  Potter,  accompanied  by 
Mrs.  Potter  and  family,  was  a  passen- 
ger on  the  "Santa  Luisa,"  which  left 
New  York  on  Jan.  31  for  Antofagasta. 

U.  S.  Strome,  a  director  of  the  Mari- 
gold Mining  Co.  of  Rice  Lake,  Manitoba, 
is  making  a  tour  of  the  United  States 
to  interest  American  investors  in  that 
district. 

Keith  Roberts,  who  has  been  engaged 
in  diamond  drilling  in  the  Porcupine 
area,  has  gone  to  South  America,  where 
he  has  obtained  a  position  with  the 
Guggenheims. 

W.  T.  McKee  has  resigned  as  director 
and  secretary-treasurer  of  the  Imperial 
Oil  Co.,  of  Toronto.  He  has  been  en- 
gaged in  the  oil  business  in  various 
capacities  for  forty-five  years. 

Fred  E.  Bendelari  and  Douglas 
Comer,  of  Joplin,  and  Charles  E. 
Schwarz,  of  Miami,  have  been  elected 
vice-governors  of  the  Joplin  Chapter  of 
the  American  Mining  Congress. 

Arthur  G.  Henry,  metallurgist  for 
the  Illinois  Tool  Works  and  secretai-y 
of  the  American  Steel  Treaters'  Society, 
has  resigned  to  become  Chicago  repre- 
sentative of  the  Vanadium  Alloys 
Steel  Co. 

Marion  H.  Merriss  is  now  assistant 
general  superintendent  of  the  Nichols 
Copper  Co.,  whose  refinery  is  situated 
at  Laurel  Hill,  Borough  of  Queens,  New 


York  City.  Mr.  Merriss'  address  is  2 
Lake  St.,  Jamaica,  Long  Island,  N.  Y. 

R.  B.  Moore,  chief  chemist,  U.  S.  Bu- 
reau of  Mines,  was  in  Golden,  Col.,  dur- 
ing the  latter  part  of  January,  in  con- 
nection with  the  co-operative  work  on  oil 
investigations  undertaken  by  the  State 
of  Colorado  and  the  Bureau  of  Mines. 

H.  Lipson  Hancock,  general  manager. 
Wallaroo  &  Moonta  Mining  &  Smelting 
Co.  of  South  Australia,  is  making  a 
visit  to  the  principal  copper  mining  and 
smelting  centers  of  the  United  States. 
He  expects  to  sail  from  San  Francisco 
some  time  in  March. 

Hjalmar  E.  Skougor  has  returned  to 
private  practice  as  consulting  industrial 
engineer,  having  severed  his  connection 
with  Guggenheim  Brothers,  Chile  Ex- 
ploration Co.  and  Braden  Copper  Co., 
with  whom  he  was  connected  as  design- 
ing engineer  for  the  past  seven  years. 

D.  E.  Stubbs,  Deputy  U.  S.  Mineral 
Survey,  Aniak,  on  the  Kuskokwini 
River  in  central  Alaska,  is  in  New  York 
and  Washington  for  the  purpose  of  se- 
curing from  the  Government  assistance 
in  further  opening  up  to  mining  the 
region  drained  by  this  great  river,  the 
second  largest  in  Alaska. 


Society  meetings 

announced 


William  J.  Richards,  formerly  in 
charge  of  the  Michigan  mines  of  the 
McKinney  Steel  Co.,  died  suddenly  in 
St.  Petersburg,  Fla.,  on  Jan.  19,  aged 
fifty-eight  years.  He  was  one  of  the 
best  known  of  the  mining  men  of  the 
Lake  Superior  district.  He  entered  the 
mining  business  in  the  Michigan  copper 
field  when  a  young  man,  going  later  to 
the  Mesabi  and  Gogebic  ranges.  For 
a  time  he  was  in  active  charge  of  some 
of  the  largest  of  the  mines  on  the  Me- 
sabi Range.  Mr.  Richards  retired  two 
years  ago  and  went  to  live  in  Battle 
Creek,  Mich.  He  was  a  former  presi- 
dent of  the  Lake  Superior  Mining  In- 
stitute. Mrs.  Richards,  one  daughter 
and  six  sons  survive  him.  Several  of 
the  sons  are  engaged  in  mining  work  in 
the  Lake  Superior  district. 

Richmond  Levering,  head  of  the  Rich- 
mond Levering  Co.,  Inc.,  oil  engineers, 
died  on  Jan.  28  of  influenza  and  pneu- 
monia at  his  residence  in  New  York 
City.  Mr.  Levering  was  born  in  Lafay- 
ette, Ind.,  thirty-eight  years  ago,  was 
educated  at  Andover  Academy  and  Yale, 
being  graduated  from  that  college  in 
the  class  of  1902.  He  devoted  himself 
to  the  petroleum  industry,  developing 
oil  fields  and  building  refineries  in  this 
country,  Mexico,  and  in  other  foreign 
countries.  Mr.  Levering  was  the  de- 
signer of  the  oil  sea-loading  system 
now  in  use  on  the  coast  of  Mexico.  He 
organized  and  was  for  many  yfears 
'jresident  of  the  Indian  Refining  Co. 
and  also  organized  the  Port  Lobos  & 
Island  Oil  &  Transport  corporations. 
In  1914  Mr.  Levering  organized  the 
Richmond    Levering    Co.,   Inc. 


Northwest  Mining  Convention  will  be 
held  in  Spokane  on  Feb.  16-21,  1920. 
American    As.sociation   of    Engineers 

will  hold  its  sixth  annual  convention  at 
the  Planters  Hotel,  St.  Louis,  on  May 
10  and  11,  1920. 

American  Association  of  Engineers. — 
The  Bisbee  (Arizona)  Chapter  of  the 
American  Association  of  Engineers 
was  organized  on  Jan.  22,  with  about 
seventy-five  members  and  applicants. 

The  Canadian  Mining  Institute  will 
hold  its  twenty-second  annual  general 
meeting  on  Mar.  8,  9,  and  10,  1920,  at 
the  King  Edward  Hotel,  Toronto,  Ont. 
C.  W.  Knight,  of  the  Bureau  of  Mines, 
Toronto,  is  secretary  of  the  local  com- 
mittee. 

Material  Handling  Machinery  Alanu- 
facturers'  Association  announces  a 
change  in  the  date  of  its  forthcoming 
convention  from  Jan.  29  and  30  to  Feb. 
26,  and  27,  1920.  The  convention  is 
held  at  the  Waldorf  Astoria  Hotel, 
New  York,  details  of  the  program  to 
be  announced  later.  Manufacturers 
from  any  part  of  the  United  States 
are  welcome,  especially  those  who 
are  interested  in  overhead,  locomotive, 
gantry  cranes,  hoists,  winches,  port- 
able, gravity  and  power  conveyors,  in- 
dustrial trucks,  tractors  and  trailers, 
bulk-handling  machinery,  elevators, 
and  all  forms  of  equipment  and  sup- 
plies used  in  the  construction  and  oper- 
ation of  mechanical  handling  machinery. 
Zenas  W.  Carter,  35  West  39th  St., 
New  York,  is  secretary  of  the  Asso- 
ciation. 


American  Mining  Congress  has  an- 
nounced that  its  official  publication,  the 
Mining  Congress  Journal,  in  1919  made 
a  net  profit  of  more  than  $5,000. 
It  has  been  decided  to  spend  this  entire 
sum  in  the  enlargement  and  perfection 
ol  the  Mining  Congress  Jonrnal.  Sev- 
eral new  departments  will  be  started, 
including  one  devoted  to  patents,  in 
charge  of  John  Boyle,  Jr.,  who  was  con- 
nected with  the  U.  S.  Patent  Office  for 
fifteen  years. 

The  Institution  of  Mining  and  Metal- 
lurgy has  announced  the  following 
awards  made  by  its  Council:  (1)  Gold 
medal  of  the  Institution  (premier 
award)  to  H.  Livingstone  Sulman,  in 
recognition  of  his  contribution  to  metal- 
lurgical science,  with  special  reference 
to  his  work  in  the  development  of  flota- 
tion and  its  application  to  the  recovery 
of  minerals;  (2)  The  Consolidated  Gold 
Fields  of  South  Africa,  Ltd.,  gold  medal 
to  William  Henry  Goodchild,  for  his 
papers  on  "The  Economic  Geology  of 
the  Insizwa  Range"  and  "The  Genesis 
of  Igneous  Ore  Deposits";  (3)  The  Con- 
solidated Gold  Fields  of  South  Africa, 
Ltd.,  premium  of  forty  guineas  to  Dr. 
Edward  Thomas  Mellor,  for  his  paper 
on  "The  Conglomerates  of  the  Wit- 
watersrand." 
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Westinghouse    Electric    International 

Co.  has  recently  opened  a  new  office  in 
the  Royal  Bank  of  Canada  Building  in 
Havana,  Cuba.  J.  W.  White  will  be  in 
charge,  and  will  be  assisted  by  other 
special  engineers. 

Waclark  Wire  Co.  has  sold  its  plant 
in  Elizabeth,  N.  J.,  to  the  American 
Copper  Products  Co.  The  Waclark 
company,  which  manufactures  various 
wire  products  and  operates  a  brass  mill, 
was  controlled  by  Ex-Senator  Clark, 
and  consequently  used  a  part  of  the 
production  of  the  United  Verde 
Copper  Co. 

Hardinge  Conical  Mill  Co.  announces 
a  change  in  name  to  the  Hardinge  Co. 
This  change  of  name  does  not  mean 
that  the  company  is  in  any  way  elimi- 
nating the  conical  mill  from  its  efforts, 
but  it  was  considered  desirable  on 
account  of  the  recent  enlargement  of 
its  activities  and  a  desire  to  simplify 
the  corporate  name. 

Frank  F.  Foley,  formerly  associated 
with  the  Westinghouse  Electric  & 
Manufacturing  Co.,  and  later  with  the 
Edison  Storage  Battery  Co.,  as  man- 
ager of  the  mining  depactment  and 
assistant  sales  manager  for  two  yeai's, 
has  opened  an  office  and  permanent 
exhibit  at  the  Grand  Central  Palace 
as  Eastern  Sales  Manager,  Mancha 
Storage  Battery  Locomotive  Co. 

Dwight  Manufacturing  Co.,  12-14  So. 
Jefferson  St.,  Chicago,  is  making  a 
simple,  ingenious  device  for  counting 
drum  revolutions  in  such  a  way  as  to 
record  the  travel  of  a  hoist,  elevator, 
or  the  like.  Besides  the  usual  pin  for 
actuating  the  counter  wheel,  additional 
devices  provide  that,  when  the  direct 
motion  of  the  drum  is  reversed,  move- 
ment in  that  direction  shall  not  be 
recorded  by  the  counter.  This  therefore 
gives,  at  the  end  of  any  period,  the 
total  cable  movement  in  one  direction, 
from  which  may  be  calculated  the  total 
for  both  directions,  a  desirable  item  in 
studying  relative  endurance  of  cables. 

The  Truck  Owners'  Conference,  of 
which  Harold  P.  Gould  is  chairman,  is 
distributing  the  National  Standard 
Truck  Cost  System,  which  has  been  de- 
veloped by  truck  owners  and  manufac- 
turers to  provide  an  accurate  and  un- 
biased method  of  recording  and  analyz- 
ing costs  and  other  data  connected  with 
the  operation  of  motor  trucks.  The 
system  is  presented  in  the  form  of  a 
folder,  each  folder  containing  sufficient 
blanks  for  one  truck  for  one  year,  to- 
gether with  full  instructions.  These 
may  be  obtained  from  the  Truck  Ow- 
ners Conference,  5  South  Wabash  Ave., 
Chicago,   111.,   at   50c.   each. 

Corporacion  Minera  de  Famatina,  an 
Argentine  corporation  with  main  office 
at  Buenos  Aires  and  mines  and  smeltry 
at  Chilecito,  Argentina,  has  opened 
offices  at  120  Liberty  St.,  New  York 
City,  for  the  purchase  of  mining  and 


smelting  equipment.  Changes  and 
additions  to  the  present  plant  will  be 
made  in  order  to  adapt  it  to  the  latest 
metallurgical  practice.  Output  is  a 
blister  copper  unusually  rich  in  silver 
and  gold.  The  design  of  the  new 
installation  will  be  under  the  direction 
of  Bancroft  Gore,  who  has  recently 
returned  from  South  America. 

Chicago  Pneumatic  Tool  Co.  on  Jan. 
21  and  22  held  a  general  conference  of 
executives,  plant  and  branch  managers 
and  salesmen  at  its  Detroit  plant,  on 
the  occasion  of  the  formal  opening  of  a 
large  five-story  addition.  At  this  con- 
ference the  expansion  program  of  the 
company  for  1920  was  outlined,  calling 
for  largely  increased  production  not 
only  at  Detroit  but  at  the  five  other 
American  plants  of  the  company.  It 
was  reported  that  much  of  the  proposed 
increase  in  production  was  already 
absorbed  by  orders  for  future  de- 
liveries. The  nation-wide  chain  of  serv- 
ice stations  which  the  company  has 
opened  and  supplied  with  complete 
stocks  of  spare  parts,  machinery  and 
tools,  and  provided  also  with  facilities 
for  handling  tei-ritorial  repairs  for 
users  of  the  company's  products,  was 
also  outlined  in  detail. 


packing;  pump  valves;  molded  rubber 
goods;  and  laboratory  rubber  tubing. 
The  company  announces  a  radical 
change  in  method  of  marketing;  me- 
chanical rubber  goods  formerly  sold 
under  factory  brands  are  now  placed  on 
the  market  backed  by  the  "Massco" 
trademark. 


Insuring  Full  Return  on  Truck  In- 
vestments. Cutler-Hammer  Manufac- 
turing Co.,  Milwaukee  and  New  York. 
Publication  806;  8J  x  11;  4  pp.;  illus- 
trated. This  leaflet  describes  and  illus- 
trates the  new  C-H  Automatic  sec- 
tional type  of  battery-charging  equip- 
ment for  charging  battery-driven  vehi- 
cles, trucks  and  locomotives. 

Type  "B"  Portable  Belt  Conveyors. 
Portable  Machinery  Co.,  Passaic,  N. 
J.  Folder;  6  x  9;  4  pp.;  illustrated. 
Describes  portable  belt  conveyors  for 
handling  material  horizontally  or  at  a 
slight  incline,  and  gives  prices  of  these 
machines,  which  are  made  with  16-in. 
wide  belt,  and  in  standard  stock  sizes 
as  follows:  12  ft,  6  in.;  16  ft.;  19  ft. 
6  in.;  23  ft.;  26  ft.  6  in.;  30  ft.;  33  ft. 
6  in.;  and  37  feet. 

Brown  Pyrometers.  Brown  Instru- 
ment Co.,  Philadelphia,  Pa.  Catalog  No. 
12.  8  X  lOJ,  88  pp.,  illus.  This  is  an 
elaborately  illustrated  catalog,  giving 
in  practical  form  and  plain  language  a 
great  deal  of  information  on  the  subject 
of  pyrometry.  It  also  gives  valuable 
information  regarding  resistance  ther- 
mometers, recording  thermometers,  pres- 
sure gages,  draft  gages,  tachometers, 
time  and  operation  records,  and  other 
instruments  produced  by  the  Brown 
company. 

Massco  Mechanical  Rubber  Goods. 
The  Mine  &  Smelter  Supply  Co., 
42  Broadway,  New  York.  7  x  10;  44 
pp. ;  illustrated.  An  attractive  book- 
let on  the  "Massco"  brand  transmis- 
sion, conveyor  and  elevator  belting; 
air-drill   hose;    steam   and  water  hose; 


U.  S.  Patent  specifications  ma.v  be  obtained  from 
the  Patent  Offloe,  Washington,  D.  C.  at  10c  each. 

Concentration  of  Ores.  Edwin  Edser 
and  Henry  Livingstone  Sulman.  (1,- 
326,855.     Dec.  30,   1919.) 

Concentrator.  Henry  Bolthoff.  (1,- 
327,902;   Jan.    13,   1920.) 

Copper,  Process  for  Hardening.  Fred- 
erick H.  Ruth.  (1,326,693;  Dec.  30, 
1919.) 

Cyaniding — Precipitation  of  Metals 
from  Solutions.  Arthur  Gordon.  (1,- 
323,588;  Dec.  2,  1919.) 

Diaspore,  Process  of  Treating.  Otis 
Hutchins,  assignor  to  The  Carborun- 
dum Co.     (1,326,595;  Dec.  30,  1919.) 

Electric  Furnace — Three-Phase  Elec- 
tric Furnace.  Frederick  T.  Snyder,  as- 
signor to  Industrial  Electric  Furnace 
Co.     (1,327,174;  Jan.  6,  1920.) 

Electric  Furnaces — Control  of  Power 
Absorbed  in  Electric  Furnaces.  Colin 
Clarence  Gow  and  Donald  Eraser 
Campbell.     (1,327,548;  Jan.  6,  1920.) 

Electroconverter  Furnace.  Paul  Fran- 
cois Sarron  and  Jules  Simon.  (1,325,- 
114;  Dec.  16,  1919.) 

Flotation  -Apparatus.  John  F.  Myers, 
assignor  to  The  New  Jersey  Zinc  Co. 
(1,323,373;  Dec.  2,  1919.) 

Flotation  Apparatus — Walter  0.  Bor- 
cherdt,  assignor  to  The  New  Jersey 
Zinc  Co.     (1,326,174;  Dec.  3,  1919.) 

Furnace-Slagging  Apparatus.  Earl 
W.  Clark.     (1,329,293;  Jan.  27,  1920.) 

Graphite — Process  for  Producing 
Flake  Graphite.  Samuel  W.  Osgood. 
(1,328,845;  Jan.  27,  1920.) 

Iron — Process  for  the  Direct  Produc- 
tion of  Refined  Iron  and  Refined  Steel 
from  Titaniferous  Iron  Ores.  Johannes 
Jacobus  Loke  and  Willem  Alexander 
Loke.     (1,328,636;  Jan.  20,  1920.) 

Iron — Process  of  Directly  and  Com- 
pletely Transforming  and  Reducing 
Iron  Ores  into  Iron,  Steel,  or  Cast  Iron. 
Gaspard  Jakova-Merturi.  (1,329,055; 
Jan.  27,  1920.) 

Jig.  James  B.  Barbee  and  Otto  J. 
Cross.     (1,328,778;  Jan.  20,  1920.) 

Loading  and  Unloading  Apparatus. 
Arthur  S.  Hecker.  (1,327,324;  Jan.  6„ 
1920.) 

Loading  —  Mine  Loading  Machine. 
Frank  Billings.  (1,328,487;  Jan.  20„ 
1920.) 

Loading  Vessels,  System  and  Appa- 
ratus for.  George  H.  Hulett  and  Frank 
E.  Hulett,  Cleveland,  Ohio.  (1,327,- 
327;  Jan.  6,  1920.) 
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Silver  and  Sterling  Exchange 


Sterling 
Kxchange 

Silver 

Feb. 

Sterling 
Exchange 

Silver 

Feb 

New  York, 
Cents 

London, 
Pence 

New  York. 
Cents 

London, 
Pence 

5 
6 

7 

326 
339 
3315 

132 

132?. 
132^ 

86J 

88 

89 

9 
10 
11 

3361 

335 
33Si 

133 

133  i 
134 

88^ 
88f 

89J 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.    London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  925  fine. 

Daily  Prices  of  Metals  in  New  York 


Copper 

Tin 

Lead 

Zinc 

Feb. 

Electrolytic 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.L. 

r         5 

I8.50@18,60 

56?@57 

57 

8.50@8  75 

8|@8.42^ 

S  45@S,50 

'         6 

18i@18| 

56?@56-l 

S7i 

8.50@8.75 

8f@.8.45 

S  45@8  50 

7 

18i@18J 

563(3'564 

58 

8f 

8  50@8.60 

S  4;@8  50 

9 

181@18i 

56  @56i 

58 

S  75@8  80 

8  50@8  60 

s   45@8,50 

*      10 

18i@18i 

56  @56i 

SSi 

S.75@8.S0 

S.50@.8  60 

S  50@S.60 

11 

18}@18| 

56f@57 

58  @58i 

8.75#.8.SO 

8.50@8  60 

S  50(3)8  65 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  produeerH  and  agencie.4.  and  represent  to  the  best  of  our  judgment  the  prevailing 
values  of  the  metals  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  oaah, 
except  where  St.  Louis  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  O.Ooc.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0   125o.  per  lb.  . 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  1  ork  priee  at  3.^c.  per  100 
lb.  above  St.  Louis.    Tin  is  quoted  on  the  basis  of  spot  Ameriran  tin.  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Lead 

Zinc 

Feb 

Standard 

Electro- 
lytic 

Spot 

1201 
12U 

un 
un 

1201 

3M 

Spot 

JM 

Spot 

JM 

Spot 

3  M 

5 
6 

7 

10 

11 

122i 
113i 

1231 
123i 
1221 

126 

127 

128 
128 

128 

390 
39U 

3921 

393 
391f 

390^ 
392  J 

3921 

3934 
3921 

48  i 
481 

49i 

491 
49{ 

481 
49i 

491 

50 

50! 

61i 
61V 

62" 

62 

62} 

621 
63  i 

63' 

64 

64i 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.    All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb. 


METAL  MARKETS 

New  York,  Feb.  11,  1920 

During-  the  last  week  the  copper  mar- 
ket was  largely  speculative,  but  a  con- 
siderable volume  of  business  was  trans- 
acted. Lead  became  slightly  higher  but 
quiet  and  inactive;  and  zinc  slightly 
lower  and  more  active. 

Copper 

The  copper  market  the  last  week  was 
almost  entirely  in  the  hands  of  the  out- 
side dealers  and  speculators.  The  big 
producers  held  firm  at  19@19Jc.  asked, 
l3Ut  made  practically  no  sales.  Their 
position  is  fairly  comfortable  on  ac- 
count of  heavy  recent  sales.  Domestic 
consumers  are  also  well  stocked  up. 
The  domestic  consumption  is  good,  but 
if  the  car  shortage  on  the  railroads 
■were  remedied  it  would  be  greater.  Ex- 
port business  is  chaotic,  on  account  of 


the  existing  foreign-exchange  situation. 

Transactions  estimated  as  possibly 
amounting  to  several  million  pounds 
took  place  in  the  outside  market  at 
prices  ranging  from  18J  to  18 Jc;  and 
this  therefore  established  entirely  our 
quoted  price  for  the  week. 

Copper  Sheets— No  change  in  base 
price  of  29Jc.  per  lb.  set  early  in  Janu- 
ary.    Wire  22ic.  per  lb. 

Tin 

The  tin  market  has  been  demoralized, 
owing  to  holders  of  nearby  tin  being 
forced  to  liquidate.  However,  very 
little  tin  was  sold  during  the  week. 
Today  there  is  a  temporary  improve- 
ment, and  some  buying.  Forward  tin 
was  sold  as  high  at  60c.,  and  was  usu- 
ally quoted  about  Ic.  higher  than  spot. 

On  Feb.  9,  200  tons  arrived  from 
Liverpool,  and  on  Feb.  10,  450  tons  ar- 
rived from  Singapore. 


Lead 

The  principal  producers  on  Saturday 
advanced  their  official  price  to  8Jc.  St. 
Louis  and  83c.  New  York.  There  was 
considerable  activity  last  week  around 
the  prices  quoted  in  our  table,  but  this 
week  there  has  been  little  business,  the 
general  market  having  remained  close 
to  the  official  figure  quoted.  Small 
sales  were  reported  in  New  York 
as  high  as  9c.,  but  this  did  not  affect 
the  general  average.  Large  lots  are 
offered  at  the  prices  indicated  by  our 
quotations  both  for  spot  and  April- 
May-June  delivery,  without  much  buy- 
ing. Some  of  the  producers  are  pretty 
well  sold  out. 

Zinc 

The  weakening  of  the  zinc  market 
continued  during  the  latter  part  of  last 
Week,  but  this  week  the  market  received 
support,  the  decline  was  checked  and 
the  demand  continued  fair  and  sta- 
tionary around  8lc.  St.  Louis.  Sales  for 
forward  delivery — March,  April,  and 
May — were  the  same  as  spot,  indicating 
a  stationary  market  without  trend.  The 
export  market  continues  weak. 

The  market  for  high-grade  zinc  was 
reported  slightly  firmer. 

Last  week's  report  quoted  St.  Louis 
zinc  at  8.60@8.80c.,  which  was  in  er- 
ror, and  should  have  been  8.50@8.70c. 
per  lb. 

Zinc  Sheets— $12.50  per  100  lb.,  less 
8  per  cent  on  carload  lots.  Slightly 
higher  prices  for  export.     Unchanged. 

Gold,  Silver  and  Platinxim 

Gold — Transvaal  gold  in  London  rose 
Thursday  to  127s.  4d.;  on  Friday  de- 
clined to  123s.  6d.,  which  price  held 
until  yesterday,  when  it  was  quoted  at 
123s.  " 

Canadian  gold  mines  are  making  a 
good  profit  out  of  the  exchange  situ- 
ation by  selling  their  output  in  the 
United  States  and  thus  taking  advan- 
tage of  the  16  per  cent  premium  on 
the  dollar.  This  amounts  to  nearly  $4 
an  ounce  on  gold.  In  the  case  of  the 
HoUinger  mine,  it  is  estimated  that  the 
premium  means  an  extra  $136,000 
monthly. 

Gold  in  small  lots  is  flowing  out  of  the 
country,  decreasing  the  reserve  of  the 
Federal  Reserve  Bank.  Shipment  of 
$7,.'i00,000  will  go  to  the  Argentine  next 
week. 

Foreign  Exchange. — Was  quoted  yes- 
terday as  follows:  The  pound  sterling 
at  $3.3SJ;  francs  at  14.51  to  the  dol- 
lar; Italian  lire  at  18.27  to  the  dollar; 
marks,  (German)  were  down  to  1.03c; 
Austrian  kronen  to  .31c. 
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Silver — Tht  tone  of  the  London  mar- 
ket the  last  week  has  been  firm  and 
steady,  exchange  on  London  having 
shown  a  tendency  to  hold  at  $3.35  per 
pound  (sterling)  the  last  few  days. 
Silver  has  been  in  request  at  current 
prices  for  the  China  market. 

The  Indian  government  has  removed 
the  embargo  on  silver  imports  for  pri- 
vate account. 

Mexican  dollars  at  New  York:  Feb. 
5  to  Feb.  11  inclusive,  102\. 

Platinum — $155  per  oz.  Market  a 
little  quieter. 

Palladium— $130@$135  per  oz. 

Iridium — Quoted  nominally  at  $300. 

Other  Metals 

Aluminum — Producers  are  asking 
33c.  per  lb.,  but  a^iie  small  sales  of 
virgin  metal  are  reported  under  that 
figure. 

Antimony — Market  continues  good, 
at  prices  which  will  average  about 
llic.     Futures  shaded  slightly. 

Bismuth — Unchanged  at  $2.50  for 
500-lb.  lots. 

Cadmium  —  Unchanged  at  $1.40  @ 
$1.50  per  lb.     Market  quiet. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.     Unchanged. 

Quicksilver — Quoted  price  unchanged 
at  $80,  but  it  is  doubtful  if  much  can 
be  had  for  less  than  $85  per  75-lb.  flask. 
San  Francisco  wires  $80,  steady. 

Other  Ores  and  Minerals 

Chrome  Ore — Few  offers,  and  pre- 
vious quotation  of  75c.  per  unit  for  50 
per  cent  ore  still  reflects  the  market. 

Manganese  Ore — Demand  is  active 
with  price  around  80c.  per  unit  for 
high-grade  ore.  See  last  week's  quota- 
tion. 

Molybdenum  Ore — 70c.  per  lb.  Mo  S, 
for  high-grade  concentrate  was  re- 
ported for  two  small  lots. 

Feldspar  —  Manufacturers  reported 
sold  up  until  end  of  the  year.  Diffi- 
culties in  transportation,  cold  weather, 
and  labor  are  further  crippling  this 
commodity.  The  Government  price  of 
$18  still  prevails. 

Fluorspar — Lump  ore  containing  85 
per  cent  CaF=  and  not  over  5  per  cent 
SiO:  is  quoted  unchanged  at  $16  f.o.b. 
mines  at  Tonuco,  N.  V 

Barytes — This  mineral  is  still  scarce. 
Contracts  are  not  binding,  as  they  may 
be  broken  by  either  party;  if  the  cost  of 
production  increases  after  the  contract 
is  made  the  producer  may  raise  the 
price,  but  the  buyer  also  has  the  priv- 
ilege of  refusing  the  goods  if  the  price 
is  too  high.  White,  $34@$36  per  ton; 
off-color,  $22@$28  per  ton. 

Graphite — Ceylon  grades  are  quoted 
unchanged:  Lump,  15@16c.;  chip,  11@ 
12c;  dust,  8@9c.  Domestic  flake  about 
10c.  per  lb.  Mexican  ore  running  80@ 
85  per  cent  amorphous  carbon  brings 
about  $60  per  ton.  Crucible  manufac- 
turers report  business  poor,  and  are 
not  buying. 

Nitrate — Unchanged  at  $3.70  per  cvrt. 
Practically  no  spot  supplies. 


Pyrites — Spanish  pyrites  is  quoted  at 
IGc.  per  unit  for  funiace-size  ore,  free 
from  fines,  c.i.f.,  Atlantic  ports. 

■Sulphur — Prices  average  $18  per  ton 
for  domestic  and  $20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Practically 
no  change  in  past  two  or  three  months. 

Tungsten  Ore — Sales  cf  Chinese  wol- 
framite for  week  again  increased  at 
prices  of  $6@$6.25  per  ton  for  Chinese 
ore.  Probably  500  tons  bought  in  last 
two  weeks,  largely  by  speculators. 
High-grade  Bolivian  ore  brings  $7@ 
$7.50.  Settlement  of  tariff  situation 
will  probably  change  prices  materially. 

Ferromanganese  continues  active, 
both  in  demand  and  price.  One  large 
firm  with  works  in  Pittsburgh  district 
has  quoted  as  high  as  $170  gross  ton, 
other  quotations  varying  from  $160@ 
$165.  Actual  sales  at  these  prices  are 
reported  heavy  and  firm.  A  steady  rise 
to  $200  is  looked  for  by  men  in  the 
New  York  end  of  the  industry. 

Spiegeleisen  remains  firm  in  price. 
Demand  is  rather  brisk  and  a  sympa- 
thetic rise  is  expected.  The  quotation 
of  $55@$60  f.o.b.  Pittsburgh  district 
still  in  force. 

Ferrosilicon  holds  firm  on  all  grades; 
50  per  cent,  $85  gross  ton;  75  per  cent, 
$150;  and  10@15  per  cent,  $65@$70; 
all  quotations  being  f.o.b.  Pittsburgh 
district. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Feb.  7 — Zinc  blende,  per 
ton,  high,  $56.90;  basis  60  per  cent  zinc, 
premium,  $51;  Prime  Western,  $55@ 
$50;  fines  and  slimes,  $47.50@$45;  cala- 
mine, basis  40  per  cent  zinc,  $35.  Av- 
erage settling  price:  blende,  $53.09;  no 
calamine  reported. 

Lead,  high,  $102.60;  basis  80  per  cent 
lead,  $100;  average  settling  price,  all 
grades,  $98.43  per  ton. 

Shipments  the  week:  Blende,  12,335; 
lead,  2,063  tons.  Value  all  ores  the 
week,  $859,030. 

The  stock  market  slump  was  quickly 
reflected  in  bids  on  zinc  ore,  but  no 
change  in  lead  prices  was  announced. 
Reports  were  current  today  that  some 
buyers  were  offering  only  $47.50  for 
Prime  Western  tonight,  but  rumors  of 
sales  on  that  basis  remain  unverified. 
Premium  offerings  are  lower  than  early 
week  quotations  on  Prime  Western,  as 
the  buyers  of  this  grade  made  no  pur- 
chases until  today.  Following  the  stock 
market  decline,  one  of  the  heaviest 
producers  offered  a  large  zinc  tonnage 
on  $50  basis,  and  sold  a  quantity  before 
the  market  broke  to  offerings  of  $47.50. 

Platteville,  Wis.,  Feb.  7— Blende, 
basis  60  per  cent  zinc,  $60  base  for 
premium  grade  bid  and  refused  on 
Monday  and  no  sales  for  the  week. 
Prime  Western  grade  sold  at  $51  base. 
At  the  week  end  lead  ore,  basis  80  per 
cent  lead,  $100  per  ton.  Shipments  re- 
ported for  the  week  are:  Blende,  1,538; 
calamine,  90;  lead,  44;  sulphur  ore,  no 
tons.  For  the  year  to  date  the  totals 
are:  Blende,  9,082;  calamine,  450;  lead, 
749;  sulphur  ore,  30  tons.  During  the 
week  2,559  tons  blende  was  shipped  to 
separating  plants. 


Iron  Trade  Review 
Pittsburgh,  Feb.  10,  1920 

The  trade  has  been  surprised  by  the 
reports  showing  that  pig-iron  produc- 
tion increased  nearly  15  per  cent  from 
December  to  January.  There  has  been 
such  loud  complaint  of  coke  shortage 
and  of  disorganized  traffic  conditions 
generally  that  it  was  naturally  assumed 
production  had  been  curtailed.  The 
fact  was,  on  the  contrary,  that  produc- 
tion increased.  A  15  per  cent  increase 
in  pig  iron  in  one  month  is  quite  un- 
usual, and  it  is  probable  that  steel  pro- 
duction increased  in  somewhat  greater 
ratio. 

At  many  steel  plants  there  have  been 
accumulations  of  finished  steel,  await- 
ing shipment  and  held  back  by  insuffi- 
cient car  supply.  At  some  moderately 
large  plants  the  accumulations  amount 
to  50,000  or  75,000  tons,  and  altogether 
it  is  safe  to  estimate  that  in  the  Cen- 
tral West  there  is  more  than  half  a 
million  tons  of  material  at  plants 
awaiting  cars.  The  difficulty  as  to  the 
transportation  is  not  that  the  railroads 
are  functioning  less  than  formerly,  but 
that  they  are  unable  to  increase  their 
service  with  anything  like  the  rapidity 
desired  by  the  iron  and  steel  industry. 

The  situation  in  the  steel  market  as 
a  whole  remains  that  there  are  some 
stabilizing  influences,  but  that  there  is 
in  substance  a  runaway.  The  Steel 
Corporation  has  no  direct  following  in 
its  adherence  to  March  21  steel  prices, 
but  two  large  independents  are  with  it 
in  theory,  to  the  extent  that  they  are 
holding  their  products  at  prices  sub- 
stantially equal  to  the  prices  ruling 
before  the  March  21  reductions.  All 
other  sellers  seem  anxious  to  secure 
the  highest  steel  prices  obtainable. 

Pig  Iron — With  a  heavy  demand,  all 
the  basic  iron  available  at  $40,  Valley, 
was  cleaned  up  a  few  days  ago,  and  on 
demand  continuing  there  was  a  jump 
to  $43,  Valley,  which  is  now  the  quot- 
able market.  Bessemer  remained  quot- 
able at  $41,  Valley,  until  today,  when 
some  business  has  gone  through  at  $42, 

Steel — There  is  no  clear-cut  market, 
each  transaction  being  a  law  to  itself. 
Sheet  bars  are  quotable  at  $65@$70. 
Small  bessemer  billets  have  brought 
over  $60. 

Coke — Coke  production  in  the  Con- 
nellsville  region  continues  at  its  well- 
established  rate,  there  being  no  in- 
crease in  car  supplies,  but  the  output 
of  byproduct  coke  continues  to  increase 
steadily.  Some  coke  can  be  bought  in 
the  open  market,  but  not  much.  The 
market  remain  quotable  at  Government 
limits,  $6  for  furnace,  $7  for  foundry 
and  $7.30  for  crushed,  per  net  ton  at 
Connellsville  ovens. 

Ferrosilicon  —  Electrolytic  remains 
steady  at  $80  for  50  per  cent  and  $140 
for  75  per  cent,  delivered.  Bessemer 
ferrosilicon  remains  at  $59.50  for  10 
per  cent,  $62.80  for  11  per  cent,  and 
$66.10  for  12  per  cent,  f.o.b.  Jackson, 
Ohio. 
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Mining  Stocks 

Week  Ended  Feb.  7,  1920 


Exch- 


HiRh 


IjOw       I..ast 


Adventure 

Ahmeek 

Alaska.  B.  C 

Algomah 

AHouPZ 

Anaconda 

Ariz.  Com 

Big  Ledge 

Bingham  Mines..  . 

Boston  &Ely 

Butte  &  Bal 

Butte  &  Lend 

Calaveras   ...... 

Calumet  &.  Ariz... . 

Cahimet  &  Herla. . 
Calumet  &  Jerome 

Can.  Copper 

Centennial 

Cerro  de  Pasco .... 

Con.  Ariz 

Con.  Copper  M. .  . 

Chile  Cop 

Chino 

Cliff 

Cop.  Range 

Crystal  (old) 

Crystal  Cop 

Daly- West 

Davis-Daly 

EastCutte 

First  fJafl 

Franklin 

Granby 

Greene-Can 

Haneock 

Helvetia 

Houghton 

Howei?ound 

Inspiration 

Indiana 

Iron  Cap  

Isle  Royale 

Jerome  Verde 

Kenneeott 

Keweenaw , . 

Lake  Copper 

La  Salle 

MagmaChief 

Magma  Copper. . . 

Majestic 

Mason  Valley 

Mass  Con 

Mayflower. 

Miami 

Michigan 

Mohawk 

Mother  Lode(New) 

Nev.  Con  

Nixon  Nev 

Nev.  Douglas 

New  Arcadian .... 

New  Baltic     

New  Cornelia 

North  fiutte 

North -I-iake 

Oliio  Copper 

Oneco 

Ojibway 

Old  Dominion 

Osceola 

Quincy 

Ray  Hercules 

Ray  Con 

Seneca 

St.  Mar>*'s  M.  L.  . 

Shannon 

South  Lake, 

South  Utah 

Shattuck  Ariz 

Superior 

Superior  &  Boston. 

Tenn.  C&C 

Trinity 

Tuolumne 

United  Verd.  Ex.... 

Utah  Cop 

Utah  Con 

UtahM.  &T 

Victoria 

Winona 

Wolverine 

Hecla 

St.  Joe  Lead 

Stewart 

Utah  Apex 

■Cents  per  share. 


Boston 

■    72 

N.  Y.  Curb.. 

1 

Boston 

Boston 

37 

N.  Y 

6H 

Boston 

I3i 

X.  Y.  Curb 

1, 

Boston 

7 

Boston  Curb 

Boston 

'25 

Boston  Curb 

Boston  Curb 

Boston 

63; 

Boston 

390 

N.  Y.  Curb  . 

N.  Y.Curb.  . 

I,> 

Boston 

15 

N.  Y 

55J 

N.  Y.Curb.. 

N.  Y.Curb.. 

N.Y 

I8S 

N.  Y 

371 

Boston 

«i 

Boston  Curb. 

9 

Boston  Curb- 

Boston 

4 

Boston 

12 

Boston 

Mi 

Boston  Curb. . 

Boston 

35 

N.Y 

48 

N.Y 

35 

Boston 

5 

Boston 

3J 

Boston  Curb. 

N.Y.  Curb... 

N.Y 

56} 

Boston  Curb. 

II 

Boston 

. .      .34 

N.Y.  Curb... 

N.Y 

. .       30i 

Boston 

i: 

Boston 

4 

Boston 

3 

N.  Y.Curb.. 

N.Y.  Curb-. 

Boston  Curb. 

17 

N.  Y.Curb.. 

2J 

Boston 

5i 

Boston 

8J 

N.Y 

..       24j 

Boston 

7} 

N.  Y.Curb.. 

N.Y.  Curb.. 

5J 

N.Y 

16 

N.  Y.  Curb  . 

Boston  Curb . 

Boston 

4 

Boston  Curb. 

Boston 

211 

Boston 

18 

Boston 

..     *75 

N.Y.  Curb.. 

Boston  Curb. 

Boston 

2 

Boston 

34! 

Boston 

52 

Boston 

61 

N.Y.  Curb.. 

N.Y 

21 

Boston 

I6i 

Boston 

54 

Boston 

'! 

N.Y 

I2J 

Boston 

5 

Boston 

5; 

N.Y 

\\i 

Boston 

1 

Boston 

n 

Boston  Curb . 

40j 

N.Y 

75 

Boston 

9; 

Boston 

2i 

Boston 

IJ 

Boston 

20 

I.EAD 

N.Y.  Curb.. 

4i 

N.Y 

I6{ 

Boaton  Curb . 

Boston 

2i 

70 


H 


70      Dec.  ■19,  SI   00 


t*40 
35  35 

55i         571 

12  121     Oct 


*25 


60 
370 

li 
I4i 
46 


I6i 
341 


3J 
lOi 
12} 

'31 
45S 
32J 

5 

2J 


501 

10 

32 


28 
li 

'3' 


17 

21 

41 

7 
211 

7 

51 
14! 


I9J 

151 

*50 


M 

32 
49 
57 

I9J 

14 
47 

U 


111 

4i 

4i 

9! 

2 
0   97 
37i 
71 


2{ 


Mar.  '19, 
N'ov.  •  1 9, 


I   00 

I   00 

50 


Sept.    '19.       25 


*25       

t»l2        

t*l 
60'.      Dec.  '19, 
370'      Dec.  '19. 
ti 

lA 


Mi 
50 

! 


31 
II 


*ll 
31 
46} 
331 
5 
21 

2 

t3i 

53 

t*50 
10 
32 

ti'i, 

281 

1} 

31 

3 

i 

t30 
t*l7 
21 
5 
8} 
211 
7 
671 
53 
I4J 
*I8 

tio 

31 

t31 

19} 

16} 

*60 

ti'« 
t*60 

II 

32 
49 
59 


Deo.  '19, 


tl}      

20?     Dec.  '19, 

14}      

47 
U 

t*l8 

Hi 

4i 
5 

9J 

2 

0  97 

37! 

72 

81 

21 


50 
5  00 


Dec.  '18,      I    00 

Dec.  '19.      I    00 

Dec.  •! 
41 

17} 

35}     Dec.  '19, 


05 


75 


43  43}     Dec.  '19.       .50 

4         t*4 


Dee.  '19,  50 

Dec.  '19,  50 

Feb.  '19.  15 

May  '19,  125 

Feb.  '19,  I    50 


Jan.   '20,  05 

Jan.    '20.  I    50 

Feb.  '19.  25 

.Sept.  '19,  50 


50 


Jan.    '19,  .50 

Nov.  •17.  i   00 

Nov. '1 9.  50 

Nov.  '1 9,'  1   00 

Dec.  '19.  .37} 


Nov.  '18.       .  25 
Oct.   '18,        25 


Dec  '18,  I  00 
Dec.  '19,  I  00 
Dec.  '19,     I    00 


50 


Dec.  '19,     2  00 
Nov. '17,       .25 


Jan.   '20,        25 
Apr.  '17,     I   00 

Ma.v  '18,     I   00 


Nov.'  19,  I    50 

Doc.  '19,  1    50 

Sept. '18.  25 

Dec.  '17.  30 


U  li       

18}  18}     Jan.    '20,       .50 


4} 

l?l 

Dec. 

■19, 

15 

15} 

Dec. 

•19, 

25 

•15 

Dec. 

'15, 

05 

21 

2J 

Nov. 

■18. 

.25 

t  Rid  price  on  Feb.  7      t  Asked  and  bid  price,  Feb.  9 


tlJKb         I<4>w 


Am.  Z.  L.  <fc  S 

Am.  Z.  L.  &  S.  pf 
Butte  C.  &  Z 

Butte  &  N.  V 

Butte  &  Superior.. 
Natl.  Z.  &L 

Success 


NY 

N.  V 

N.Y 

N.  Y.Curb... 

NY 

Boston  Curb.. 
N.  V.  Curb  - 


I8i 
9! 


Alaska  Gold 

.Maska  Juneau. .  .  , 

Booth 

Carson  Hill 

Cresson  Gold 

Dome  Ex 

Dome  Lake 

Dome  Mines 

Ooldfield  Con 

Hedley 

Hollinger 

Homestake 
Kewanas     .    ,. 
Mclntyre  Porcupine 

Silver  Pick 

Teck-Hughes 

United  F^astern 

West  Dome 

White  Caps 

Yukon  Gold 


Adanac   

Bailey 

Beaver  Con 

Coniagas 

Crown  Reserve.. 

Hargraves 

Kerr  Lake 

La  Rose 

McKinley-Dar. . 

Nipissing 

Ontario  Silver.. 
Ophir  Silver.  ... 
Peterson  Lake  . 
Sil.  King  Ariz  . . 
Temiskaming.  . 
Trethewey 


25} 
•8 
•6 

GOLD 

II 
2 


*6 

29} 

21 


-Atlanta 

Batopilas 

Bt>st.  &  Mont 

Cashboy  

El  .Salvador 

Goldfield  Merger... 

Jim  Rutlcr  

.luiiihuf^xtension. 

I.oul.siana   

Mac.\aniara. .      .  . 

Xcv.  Packard 

Rochester  iMines. . 
Tonopah-Beimont. 

Tonopah  Ex 

Tonopah  Mining. . 
West  End  Con .... 


Caledonia 

Fed.  M.  &S 

Fed.  M.  &S.  pf.. 
Iron  Blossom. .  . 
Marsh  Mines.    . . 

Rex  Con 

Simon  S.  L 

Stand.  S.  L 

Wilbert 


15! 

7} 

22 
•7 
*5 


4' 

22 
I! 
528} 

:i3 

lOj 
12 

:6.75 

■■*3 

12.05 

*5 

:i8 
*ii 


t*3 

{♦5} 

{63 

{3.10 

33 

:*3} 

4i 

*65^ 
10 
7 

1! 
t*20} 

J*42" 
47 


GOLD     AND     SILVER 

*3i  '2} 


N.Y 

N.Y 

N.  Y.  Curb. 
N.Y.  Curb 
N.  Y.  Curb. 

Toronto J30j 

Toronto 115 

N.Y 121 

N.Y.  Curb. ..         15 

Boston 

Toronto J7.  00 

N.  V 

N.  Y.Curb....        *3 

Toronto {2.10 

N.Y.  Curb...      *I0 

Toronto {19 

X.  Y.Curb...  4 

Toronto t9 

\.  V.  Curb •12 

Boston  Curb 

SILVER 

Toronto {*5 

Toronto {*6 

Toronto {64 

Toronto JS.OO 

Toronto 43 

Toronto {*4 


Boston . 
N.  Y.  Curb 
N.Y.  Curb 
N.Y.  Curb.. 

N.  Y 

N.Y.  Curb.. 

Toronto {•21! 

NY.  Curb...  n 

Toronto {*43 

Toronto 48! 


4! 

•65' 
Hi 
8 

i; 


N.Y'.  Curb.. 

Boston 

N.Y.  Curb... 
N.  Y.  Curb. 
N.  Y.  Curb     . 
N.  Y.  Curb 
N.  Y.Curb 
N.  Y.  Curb 
N.  Y.Curb 
N.  Y.Curb 
Boston  Curb  , 
N.  Y.  Curb  . 
N.  Y.  Curb  . 
N.  Y.  Curb     . 
N.Y.  Curb  .. 
N.Y.  Curb... 


*74 
•9) 
31 
♦4 
26 
•7 


3 
2} 


65 

"8 
3 
•3 
23 
»6 


21 
It 


SILVER-LE.4D 


N.Y. 
N.Y 

N.Y. 
N.  Y 
N.  Y 
N.  Y. 
N.  Y. 
N.  Y 
N.  Y. 


Curb. 


Curb 
Curb 
Curb 
Curb. 
Curb 
Curb. 


•39 
103 
321 

•25'"' 
•8 


Intcrnafl  Nickel.  , 
Interiiat'l  Nick.  pf. 

Xcw  Idria  


XICKEL-COPPER 

N.Y' 241  20) 


NY 


88 


88 


-Man.  M.  of  -\ni.. 


Mojave  Tungsten,. 


\'aiiadinm  Corpn. 


QUICKSILVKR 

Boston 7}  5} 

M.-\XG.\NESE 

N.Y. Curb 

TUNGSTEN 
Boston  Curb. .  .        10  5 

V.4XADII-M 

...        53  45J 


17 
58) 
8} 
•75 
23) 
•7 
•6 


II 

2 
•6 
24) 

2 


Mav  •  1 7. 
Feb  20. 
Jul.    '18. 

Sept.  •I 7. 
May  •17, 
July  ■  1 6, 


Dec. 


13 


60 

•3 


•8 

4 


Jan.  ^20. 
Dec.  ^19. 
Jun.  '19. 
Dec.  '19. 
Sept.  '19, 

Jan.   '20 


Jan.   •20, 


•12 


June  '18, 


Apr. '16, 

".'.  Xov.  19, 

38  Jan.  •I 7. 

41  .Sept. '19. 

}  Apr.  ■18. 

•65  Jan  '20. 

10  Jan.  ^20. 

7}  Jan;  '19. 

li 

.Ian.  -17. 
U 

Jan.  -29. 

47}  Jan.  19. 


*2} 

tIJ      

67       

*8       

3       

*3       

24  Aug.  '18. 

•7  June '16. 

A 

i 

Apr.  •I 9. 

t^22  Oct.   •I 8. 

2i  Jan    ■20. 

2\  Jan     '20. 

2|  Oct.   '19. 

I'J  Dec.  '19. 


•35 

10! 
28 

*2,A 
•7 


•36  Jan    '20. 

10}  Jan.   '(N. 

30  Dec.  '19. 

■f,  Jan.  '20. 

•22  


tu 

A    Oct.   •17. 
•6}     Nov.  •17. 


221     Mar  '19. 
88       Feb    20. 


6      Jan.   '19, 


N.  Y.. 


.  Am.G.&P. 


GOLD      .\ND 

N.Y.  Curb 


49 

•L.\TINVM 

8  7}  7} 


MINING.    SMELTING    .*M>    REFINING 


A.  S. 
A.  S. 
-\ni. 

r.s. 

u.  .s. 

pf 

Natl 

Natl 


&  R 

.  &  R..  pf 

.Sm.  pf- A 

.  Sm.  R.       M. 
.  Sm.  R.  &  M., 

Lead . . . . 
I.ead.  pf 


N.  Y 
N.  Y. 
N.Y 
N.Y. 

NY. 
N.Y 
N.  Y 


I  CA 

I  50 

50 

I  25 
02 
03 


25 

05 
10 
05 
50 

05 


02j 


05 

12". 
05 

I  00 
02 
03 
50 
50 

01 ; 

04 
05 


07 
05 


02 
02 
05 
05 
15 
05 


01 
50 
50 
02) 


05 
10 


50 
1  50 


.25 


67!  621  641  Dec  •p.  I  00 

97!  95i  96  Dec  19.  I  75 

82  80!  80!  Jan.  ■JO.  I  50 

71  h5i  67  Jan.  '20.  I  JO 

46J  46  46  Jan.  '20.  87) 

62  76  771  r)ec.  ^19.  I  251 

tl05  Dec  '19,  I  75 
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Current  Prices  of  Materials  and  Supplies 


IRON  AND  STEEL 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities  from  warehouse 
also  the  base  quotations  from  mill: 
Large 


Mill  Lots  St.  Chi- 

Blue  Annealed  Pittsburgh  Louis  cago 

No.  10 3.55-4.00  4  64  4  82 

No.  12 3.60  4  69  4.67 

Np.  14 3.65  4  10  4  74  4.92 

^lack: 

Nos.  I8and20...  4.15-4.65  5.24  5.80 

Nos.  22and24...  4.20-4.70  5.29  5.85 

No.  26 4.25-4.75  5.34  5  90 

No.  28 4.35-4.85  5.67  6.00 

Oalvanized: 

No.  10 4.70  5.79  5.97 

No.  12 4.80  5.89  6.07 

No.  14 4.80  5.89  6.07 

Nos.  18  and  20...           5.10  6   19  6.37 

Nos.  22  and  24...  5.25-5  75  6  34  6  52 

No    26 5  40-5.90  6  49  6  95 

No   28 5.70-6.20  7.04  7.25 


San  —  New 

Fran-  Cur- 

cisco  rent 

5.80  $5.32  7.00 
5.75  5.37  7  10 
5.90  5  42 


York  — 
One 

Yr.  Ago 
5    17 
5  22 
5  27 


6.75  6  80-7  30  6  02 

6  80  6   85-7   35  6  07 
6.95  6.90  7.90  6    12 

7  05  7  00  8  00  6   22 


8   20 


6  90 
6.95 
7.  10 

7  40 
7  80 
7  95 

8  25  9  00 


. Chicago 


STEEL  RAILS — The  following  quotations  are  per  gross  ton  f.o.b.  Pittsburgh 
and  Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  1 00  lb.  is 
charged  extra: 

Pittsburgh  — — 

Current         One 

Year  Ago 

Standard  bessemer  rails $45  00 

Standard  openhearth  rails 47 .  00 

Lightrails,    8tol01b 2.585* 

Light  rails.  I  2  to  141b 2  54* 

Light  rails,  25  to  45  lb 2.45* 

*Per  100  lb. 


$55  00 
57  00 
3. 135* 
3.09* 
3.00* 


Current 

$45  00 
47  00 
2.585* 
2.54* 
2.45* 


One 
Year  Ago 
$65  00 
67.00 
3   135* 
3.09* 
3  00* 


TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb.  f.o.b.  Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named : 

. Pittsburgh — — 

One  Year 
Current        Ago 
Standard  railroad  spikes, 

A  in.  and  larger $3.35         $3.70 

Track  bolts 4.90-5.10     4.90 

Standard  section  angle  bars     2.75  3.25 


Chicago       St.  Louis 


$3  62 
4.62 
2.75 


$4.44 

Premium 

3.44 


San 
Fran- 
cisco 

$5.65 
6.65 
4.60 

STRUCTURAL  MATERIAL — The  following  are  the  base  prices  f.o.b.  mill, 
Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 
places  named: 

Mill         —  New  York  ^ 
Pitts-        Cur-         1  Year         St.  Chi- 

burgh        rent  Ago         Louis       cago 

Beam8,3to  15in $2.45      $3.47      $4.27         $3.54       $3.47 

Channels,  3  to  1 5  in 2.45         3.47         4.27  3.54         3.47 

Angles,  3  to  6  in,  }  in.  thick 2.45         3.47         4.27  3.54         3.47 

Tees,  3  in.  and  larger 2.45         3  52         4.27  3.54         3.47 

Plates 2.65         3  67         4.52  3.54         3.67 

STEEL  SHEET  PILING — The  following  price  is  base  per  100  lb.  f.o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$2.65  $2  65  $4-5 

RrVFTS — The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

-  Warehouse— 


. —  New  York  — 
Mill         Cur-  One 

Pittsburgh    rent     Year.^go 
Jin.  and  larger.. $4.  20       $5  00       $5  675 


Chi- 


St. 

Louis 

$4  99 


San 
Fran- 
cisco 
$6   15 


Dallas 
$7.50 


cago 

$4.72 

CONE  HEAD  BOILER 

5   10         5  75             4.82         5.09         6  25         7  50 
5.25         5.90             4.97         5.24         6.40         7.50 
5  60        6  25            5.32        5.49        6.75        7.75 
Leng'ths  shorter  than  I  in.  take  an  extra  of  50c.    Lengths  between  Iin.and2in. 
take  an  extra  of  25c.  

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized Are  as  follows: 

New  York  and  St.  Louis 


J  in.  and  larger..  4.30 

J  and  H 4.45 

iand  ft 4  70 


Hercules  red  strand,'&Lll  constructions 

Patent  flattened  strand  special  and  cast  steel 

Patent  flattened  strand  iron  rope 

Plow  steel  round  strand  rope 

Special  steel  round  strand  rope 

Cast  steel  round^strand  rope 

Iron  strand  and  iron  tiller 

Galvanized  iron  rigging  and  guy  rope 

San  Francisco:  Galvanized,  less  5%,  bright,  lees  25%. 

Chicago,  -t-5  on  galvanized,  30-2^  off  on  bright. 


20% 

20% 

5% 

35% 

30% 

22i% 

5% 

+  12% 


HORSE  AND  MULE  SHOES- 

^  Mill 
Pittsburgh 

Straight $5.75 

Assorted 5.85 


-Warehouse  prices  per  1 00  lb.  in  cities  named : 

Cin-  Birm- 

cinnati  Chicago        St.  Louis  ingbam 

$7  50  $6.75  $7.25  $7.00 

7  50  6  90  7  50  7.25 


BAR  IRON  AND  STEEL— Per  1 00  lb.  to  large  buyers  at  mill,  Pittsburgh: 

Iron  bars $4  00 Steel  bars $3.00 

COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 
New  York  Cincinnati  Birmingham  St.  Louis  Chicago 

$0   12  $0   I6J  $0.18  $0.19  $0.l4i 


DRILL  STEEL — Warehouse  price  per  pound: 

New  York 

Solid Mc. 

Hollow 1 7c. 


.  Louis 
13c. 


Birmingham 
15c. 


STEEL  AND  IRON  PIPE— The  following  discounts  are  for  carload  lots  f.o.b. 
Pittsburgh,  basing  cars  of  National  Tube  Co.  for  steel  pipe,  Cardry  A.M.  Byer's 
for  iron,  both  dated  Mar.  21,  1919. 


Inches 
to  3 


Steel 

Black 

Per  Cent. 

575 

50i 


BUTT  WELD 


Galvanized 

Per  Cent. 

44 


2!  to  6 535 


7  to  12 
13  and  14 

15 


50J 
41 

385 


Inches 
i  to  1J... 
LAP  WELD 

II 

15 

2 

25  to  6... 
7  to  12... 


Iron 

Black 

Per  Cent. 

30 

24} 
315 
325 
345 
315 


i,  S  and  i. 
i. 


J  to  1!. 
2  to  3.. 


BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
465  29  5,  Sand  j...        285 

515        39         5 335 

555        43         I  to  15 395 

565  44 

LAP  WELD,  EXTRA  STRONG  PLAIN  ENDS 


Galvanized 
Per  Cent. 

235 

95 
175 
185 
215 
185 

115 
205 
245 


2 485       37        li 255  105 

25  to  4 515       40        15 31J  175 

45  to  6 505                  39                    2 335  20! 

7  to  8 465                   33                    25  to  4 355  235 

9tol2 415                    28                     4Jto6 345  225 

7  to  8 265  145 

9to  12 215                    95 

From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 
pipe: 


New  York 

i  to  3  in.  butt  welded 47% 

35  to  6  in.  lap  welded 42% 


Black 
Cleveland 

^^2  iC 

4S-'cr- 

~^  1  /o 

Galvanized 
Cleveland 

345% 

305% 


Chicago 
575% 
535% 


Chicago 

44% 
41% 


New  York 

i  to  3  in.  butt  welded 31% 

35  to  6  in.  lap  welded 27% 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  list  plus  225%. 
Cast  iron,  standard  sizes,  net. 

NUTS — From  warehouse  at  the  places  named,  on  fair-sized  orders,  the  follow- 
ing amount  is  deducted  from  list: 

New  York                  Cleveland  Chicago 

Current        One        Current      One  Current      One 

Year  .\go                   Year  .\go  Year  Ago 

Hot  pressed  square  .. .     List       $0.80         $100       $1   25  $1.45     $0.98 

Hot  pressed  hexagon...      List         0.80            1.00         I   05  1.45       0  78 

Cold  punched  square...     List          2.50            1.00             75  1.05        1.30 

Cold  punched  hexagon.     List          2  50            1   00             75  1.05        1.30 
Semi-finished  nuts  sell  at  the  following  discounts  from  list  price: 

Current  One  Year  Ago 

NewYork 70-5%  50-10% 

Chicago 50%  50% 

Cleveland 60-10%  50-10% 

MACHINE  BOLTS — Warehouse  discounts  in  the  following  cities: 

New  Y'ork     Cleveland  Chicago 

I  by  4  in.  and  smaller iO%  50%  35-5% 

Larger  and  longer  up  to  1  in.  by  30  in 20%  40%  25-5% 

WASHERS — From    warehouses  at  the  places  named  the  following  amount  is 

deducted  from  list  price: 

For  wTought-iron  washers: 
NewYork $1.50  Cleveland $3.75  Chicago $3.00 

For  cast-iron  washers  the  base  price  per  100  lb.  is  as  follows: 
NewYork $7  00  Cleveland $3  75  Chicago $4.25 


CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS — Prices  per  ton  f.o.b.  New  York  and  Chicago: 

Less  Than 
Carload  Lots  Carload  Lots 

N.  Y.         Chicago  N.  Y.         Chicago 

Tar  felt  (14  lb.  per  square  of  100 

sq.ft.) $84  00         $82.00  $86.00         $84.00 

Tar  pitch  (in  400-lb.  bbl.) 21   00  18.00  22.00  19.00 

Asphalt  pitch  (in  barrels) 34  00  34  00  37.50  37.50 

Asphaltfelt 8800  88  00  90.00  90.00 

PREPARED  ROOFINGS — Standard  grade  rubbered  surface,  complete  with 
nails  and  cement,  costs  per  square  as  follows  in  New  York,  St.  Louis,  Chicago  and 
San  Francisco: 

I -Ply  2-?ly  3-Ply 

c.l.  l.cl.  c.l.  Id.  c.l.  l.cl. 

No.  1  grade $2.00      $2.25         $2.50      $2.75        $3.00      $3.25 

No.2grade 1.70         1.95  215         2.40  2.50         2.75 

Asbestos  asphalt-saturated  felt  ( 1 4  lb.  per  square)  costs  $  1 70  per  ton. 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $3.00  per  rollin 
carload  lots  and  $3.25  for  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $7.25  per  square  in  carloads,  $7.50in 
smaller  quantities,  in  Philadelphia. 
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HOLLOW  TILE— 

4i  I2i  r2  8i  I2x  12 

St.PHul    $0,087  JO. 158 

ScBttle 09  .175- 

LosAnKelos 082  .154 

New  Orleans .165  .22 

Cineinnnti 101  .18925 

BirniinKliam .072  .135 

St.Louis   08  .15 


12i  12x  12 
to. 248 
.30 
.236 
.325 
.2864 


LUMBER — Price  per  M  in  carload  lots: 


-8  I  8-In.  .1  20-Ft.  and  Under- 


Boston $75  00 

Kansas  City 53  00 

Seattle 

New  Orleans 45  00 

St.  Paul 60  00 

Atlanta 62  50 

Baltimore 53   10 

Cincinnati 55   00 

Montreal 73  00 

Los  Angeles* 


Fir 

$65  00 

52  25 

31.00 


Hemlock 

$65.00 

52.25 


Spruce 

$60.00 

52.25 


59  00 
64,50 

55  00 
68  00 
59.50 


59  00 
66  00 

55  00 
65.00 
58.00 


46  00 
76  00 


60.00 


12  X  12-In. 
20  Ft.  and  Under 

P  Fir 

$110  00  $100  00 
64  00       52  25 
31.00 


56  00 
82  00 

60  00 
73  00 
51   00 


48.00 
42  00 
79  50 
62  00 
62  30 
73   OOt 


I  In.  Rough.  10  In.  X  16  Ft 
and  I'nder 

Fir 


Boston $70.00  $60  00 

KansasCity 115.25  89  75 

Seattle 33   00 

New  Orleans 54.00 

St.  Paul 53  00  53  00 

.Atlanta 85  00  90  00 

Baltimore  (box) 45-46  00 

Cincinnati 60  00 

Montreal 65  00 

Los  Angeles* 


Hemlock 

$60  00 

89  75 


2  In.  T.  and  Gr 
10  In.  I  16  Ft 
P 


53  00 


$80  00 
117  25 

55  25 
63  00 
77  50 
45-50  00 
60  00 
66  00 


Fir 

$65  00 

92  75 

36  00 

57  50 
87  50 


57  00  60  00  60  00       55  00 

65.00  65  00  66  00       66  00 

57  00  56  00 

*  Base  price,  2  x  45,  is  $45.  Los  Angeles. 

t  Montreal — Up  to  32  ft.,  over  which,  $3  per  M.  increase  up  to  36  ft. 
_  Detroit — 2x4x16  Y.P.  is  $48.    For  other  sizes,  add  freight  to  Chicago  quota- 
tions. 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Mill                 St.  San 

Pittsburgh         Louis             Dallas             Chicago  Francisco 

Wire $4  50             $3  90             $6  90                $4   15  $5  50 

Cut 5  85               6.40                 7.00  6  90 

PORTLAND  CEMENT— These  prices  are  for  barrels  in  carload  lots,  without 
bags. 

One  Year  .\go 

Current           One  Month  Ago  With  Bags 

New  York  (delivered) $2  80                       $2  80  $4  00 

Jersey  City  (delivered) 2  47                         2  47  3  64 

Boston 2  42                         2  42  3  67 

Chicago 2  00                          2  00  3.05 

Pittsburgh 2  05                          2  05  3   15 

Cleveland 2.32                          2.32  3.32 

NOTE— Charge  for  bags  is  generally  1 5c.  each,  60c.  per  bbl. 

LiiVlE — Warehouse  prices: 

'^  Hydrated  per  Ton  —    -—Lump  per  200-lb.  Barrel- 
Finished            Common            Finished  Common 

NewYork $17  50               $14  50               $2  75*at  plant$2  55* 

KansasCity 25   50                 21   00                 2  30  2  30 

Chicago 18  00                  17  50                  180  110 

St.Louis 22  00                  18  00  2  00 

Boston 22  00                  18  25                 2.70*  3.40* 

Dallas 30  00  .        .  2  75 

San  Francisco 30  00  2  80t 

St.  Paul 23  00                 20  00                  1.60  I    50 

New  Orleans 17  50  2  20 

.Atlanta 1   90  (bbl.)         1   80  1   95 

NOTE— Refund  of  $0. 1 0  per  barrel. 

•  300-lb.  barrels.      t  ISO-lb.  barrels. 


LINSEED  OIL — These  prices  are  per  gallon: 

. New  York  ■ 

Current      Year  Ago 

Raw  per  barrel  (5  bbl.  lots) $1  80  $1   49 

5-gal.  cans 2  00  1    74 


. Chicago    

Current      Year  .\go 

$1    98  $1    66 

2  23  1    86 


WHITE  AND  RED  LEADS— 500-lb.  lotssell  as  follows  in  cents  per  pound: 


Current 


Red 


One  Year  Ago 


-White- 


Dry  In  Oil 

100-lb.  keg 15  00  16  50 

25-and  50-lb.  kegs..    15  25  16  75 

12i-lb.kcg 15.50  17  00 

5-lb.  cans 16  50  18   50 

l-lb.  cans 17  50  19  50 


Dry 
13  00 
13  25 
13   50 


In  Oil 
14  50 

14  75 

15  00 


Ciirrent 

1  Yr.  Ago 

Drv  and 

Dry  and 

In  Oil 

In  Oil 

15   00 

13  00 

15   25 

13  25 

15  50 

13   50 

17  00 

15  00 

18  00 

16  00 

MINING  AND  MILLING  SUPPLIES 

HOSE—  FIRE  50-Ft,  I.endths 

Underwriters'  2j  in $0  75  per  ft. 

Common,  2i-in 40 

AIR 
First  Grade        Second    Grade      Third  Grade 
J-in.perft $0  50  $0.33  $0.22 

STEAM— DISCOUNTS  FROM  LIST 
Firat  grade 30%  Second  grade.    . .    40%  Third  grade 45% 

LEATHER  BELTING — Present  discounts  from  list  in  the  following  cities  arc  as 

follows: 


New  York . ,  . 
St.  Louis. . .  . 

Chicago 

nirmingham. 
Cincinnati.  .  . 


Medium  Grade 
20% 
40% 
45% 
55% 
30-5-2i% 


Heavy  Grade 

25% 
35% 

30^^ 
40-2i% 


MANILA  ROPE — For  rope  smaller  than  (-in.  the  price  is  J  to  $0.02  extra 
while  for  quantities  amounting  to  less  than  600  ft.  there  is  an  extra  charge  of 
$0.01.  The  number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  1-in,. 
8ft.  J-in..6;  i-in..  41:  l-in..  I  i-in  .  2  ft.  lOin.;  1  J-in..  2  ft.  4  in.  Following  is 
price  per  pound  for  \  in.  and  larger,  in  1 20(^-ft.  coiU: 

Bor'on $0  30  KansasCity 265 

Ne     York 26  New  Orleans 255 

Cii    innati 275  Seattle 25 

Cb    ago 265  St.Louis 26 

St    'aul 275  Atlanta 295 

Sa     Francisco .  . 24 

l-ACKING — Prices  per  pound : 

Rubber  and  duck  for  low-pressure  steam »  $1   00 

Asbestos  for  high-pressure  steam * . . . .  1    70 

Duck  and  rubber  for  piston  packing I   00 

FIjix.  regular        I    20 

Flax.  waterpro()fed I    70 

Crdiipressed  asbestos  sheet. .90 

\\'ir)-  insertion  asbestos  sheet I   50 

H  libber  sheet 50 

Itubbcr  sheet,  wire  insertion .70 

Rubber  sheet,  duck  insertion. .50 

Rubber  sheet,  doth  insertion .30 

.\8besto8  packing,  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes                                . .  I    30 

Asbestos  wick,  J-  and  t-lb.  balls  .85 


REFRACTORIES— Following  prices  are  fob.  works: 

Chrome  brick net  ton  $90-$  100 

Chrome  cement    net  ton     45-50 

Clav  brick.  Ist  quality  fireclay 1000         36-45 

Clay  brick.  2nd  quality 1 000         30-35 

Magnesite.  dead  burned net  ton     32-50 

Magneaitp  brick,  9x41x2J  in net  ton    80-90 

Silica  brick 1000         41-45 

Standard  size  fire  brick.  9x4)  x2 J  in.  The  second  quality 
1000. 

St.  Louis-Fire  clay.  $30  to  $40. 

Birmingham — Fire  clav,  $41-$44;    siUca,  $46.50-$54.50 

chrome,  $80  to  $90. 

Chicago — ^Fire  clay,  high  grade  $50,  standard  $40. 


at  Chester.  Penn, 
at  Chester.  Penn. 
at  Clearfield,  Penn, 
at  Clearfield.  Penn. 
at  Chester.  Penn. 
at  Chester.  Penn. 
at   Mt.  I'nion.  Penn. 
is  $4  to  $5  cheaper  per 


magnesite.  $80-$85: 


RAILW.\Y  TIES — For  fair  size  orders,  the  following  prices  per  tie  hold: 

7  In.  X  9  In.  6  In.  x  8  In. 

Material 

Chicago — Plain 

San  Francisco — Douglas  fir,  green 

San  Francisco — Douglas  fir,  creoeoted  . 

Prices  per  tie  at  Missouri  mills:  St.  Louis  prices  about  25c, higher 


V  8  Ft.  6  In. 

by  8  Ft 

$1    48 

$1    33 

1   61 

1.14 

3   23 

2   28 

Untreated  A  Grade  White  Oak 
6x8x8 

.\o.  1 $0.70 

No.  2 80 

No.  3 90 

No.  4  98 

7x9x8  white  oak 1    05 

7x9x8  red  oak.  No.  4 80 


Untreated  .\  Grade  Red  Oak 

6x8x8 

No.  I $0  55 


No.  2. 

No.  3. 
No.  5. 


.65 
75 
.87 


FLOT.MION  OILS— Prices  of  oils  for  flotation,  in  cents  per  gal.  in  bbU  : 

Chicago  - 


Pure  steam-distilled  pine  oil,  sp.gr. 

0.93-0.94 

Pure  destructively  distilled  pine  oil., 
Pinetaroil.spgr,  1025-1  035 
Crudeturpentine.spgr.  0,900  0.970 
Hardwood  creosote,  spgr,  0,96-0,99* 

•F,  c,  b,radillac,Mich. 


$1   45 


.40 

1.60 

.35 


In  Bbl. 

{1   50 

1.50 

.38 

2.18 


Carloads 

Jl   45 

1   45 

.37 

2.05 


COTTON  WASTE — The  following  prices  are  in  cents  per  pound : 

. ■ —  New  York ■ 

Current      One  Year  .\ko  Cleveland 

W..ite 13  00         11   00   13  00       14  00 

Colored  mixed  9  00tol2  00    8,50-1200        1100 


Chicago 
11,00  to  14  00 
9  50  to  12  00 


WIPING  CLOTHS— Jobbers-  price  per  1000  is  as  follows: 

Cleveland 

Chicago 


I3iil31 

$52  00 

41    00 


13!xl3i 

$58  00 

43  50 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots  and  price  per  251b 
ken  for  black  powder: 

Low  Freezing 

20%  40%  60%  80% 

New  York ,    ,    , 

Boston $0,2225 


Kansas  City, 
New  Orleans. 

.Seattle 

Chicago 

St.  Paul 

.St.  Louis 

Dallas 

I,t)s  .\ngeles.. 

.Atlanta 

Baltimore,  . .  . 
Cincinnati, .. . 

Montreal 

•  For  5n«t. 


185 

2375* 
.1675 
.1825 
.185 
.185 
.  189 
.25 
.22 
.19 

1825 

28 


40% 
$0  27 
2425 
,2275 
,2275 
,  1925 
,2075 
.2275 
.2275 


.30 

.245 

.2325 

2075 

31 


— Gelatin- 
60% 
$0  295 
,2675 
,2525 
,2475 
2125 
,25 
,2525 
.2325 
.288 
,35 
,265 
2875 
2275 
,34 


$0,3100 
.29 


.2775 
.2925 


Black 
Powdef 

$2.20 
2  20 
2  25 


.2950 
.342 


.30 


,38 


2  10 
2,15 
2  25 

1  80 
2,75 
3.00 
2.55 

2  35 

2  10 

3  90 


RAWHIDE  LACING— 25%  off  f,>r  cut :   $0  86  per  s.|.ft.  for  ordinary. 


CHEMICALS 

SODIUM  CY.\NIDE— New  Y'ork  price  is  3Ic. per  lb.; Chicago,  27c.:  St.Louis, 
31c;  Birminghnm.  45c. 

SODIUM  SUXPHIDE — New  York  price  per  pound  is  5c.  for  concentrated, 
3c,  for  crystals.  Chicago,  6c.  for  concentrated,  3c.  for  crj-stals.  Birmingham 
price  i.H  35c.  for  crystals.  Concentrated  comes  in  500-lb.  drums;  crystals  in 
440-11.  b.il, 

ZINC  DUST— For  350  mesh  the  New  York  price  is  llc.perlb.;  Chicago.  13c  ; 

St.  Louis,  12c:  Birmingham.  35c. 

ALUMINUM  DUST— Chicago  price  is  $1,10  per  lb.;  Birmingham,  $1.52. 
MTnEIRS'  LAMP  CARBIDE  — Ibices  net  fob.  cars  at  wan^house  points.: 

Union  Cameo  Union 

100-Lb.  Drums    100-Lb.  Drums  25-Lb. 

Per  Ton  Per  Ton  Per  Ton 

Ea.«t  of  the   Mississippi,   North   of 

Chattanooga $106  00  $101   00  $1.52 

Southeastern  portion  U.  S.  A 1 1  5  50  110  50  1.63 

Texas  (except  El  Paso) 124  00  119  00  1.74 

Kl  Paao,  Texas 126.00  121    00  1    77 

Denvcr.Colo 124.00  11900  I    74 

WestCoast 129.00  124  00  181 
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"'T^HE  years  ahead  of  us  will  be  the  most  solemn  in  our  history.  The  heart 
1  of  the  world  has  been  stirred,  by  social,  political  and  economic  wrong  and 
inequality.  Our  institutions  are  again  to  be  put  to  the  test,  to  a  full  test  of  their 
righteousness.  They  have  survived  all  tests  for  150  years,  and  if  in  these  next  few 
months  we  can  preserve  the  spirit  of  Theodore  Roosevelt,  they  will  yet  survive. 

"We  are  in  one  of  those  times  of  hysteria,  of  extremists,  both  in  politics 
and  in  economics.  We  are  oppressed  with  phrase  makers,  who  would  solve  our 
national  policies  with  phrases — Bolshevism,  Socialism,  trades  unionism,  interna- 
tionalism, capitalism,  and  a  hundred  others.  Either  government  or  gospel  by 
isms  or  phrases  is  the  negation  of  straight  thinking.     .     .     . 

".  .  .  We  have  got  to  go  deeper  if  we  are  not  to  be  dominated  by  the 
imported  disintegrating  social  theories  of  Europe.  We  must  diagnose  the  roots 
and  the  causes  of  this  infection.  We  must  impose  a  constructive  social  hygiene 
of  our  own,  and,  if  need  be,  we  must  impose  a  surgical  operation.  That  social 
ideal  that  we  now  need  lies  deep  in  the  heart  of  the  American  people.  It  is  the 
social  ideal  of  Theodore  Roosevelt.  It  is  the  simple  ideal  of  equality  of 
opportunity."  —Herbert  Hoover,  Oct.  27,  1919. 


The  War-Minerals  Relief  Commission 

IT  IS  NOW  nearly  a  year  since  the  appointment  of  the 
War-Minerals  Relief  Commission,  to  carry  out  the 
act  of  Congress  appropriating  a  maximum  of  $8,500,000 
for  the  relief  of  producers  of  war  minerals  who  began 
production  for  war  purposes  at  the  request  or  demand 
of  the  Government.  The  matter  was  placed  in  the 
hands  of  Secretary  Lane  by  Congress,  because  Con- 
gress had  found  that  a  Congressional  claim  committee 
never  finished  its  work — at  least  that  was  what  was 
stated  on  the  floor  of  the  House  and  in  committee. 
About  four  months  after  the  committee  had  begun  its 
work,  an  informal  estimate  was  made  to  Secretary  Lane 
that  under  ideal  conditions,  and  with  arbitrary  meth- 
ods, the  job  might  be  terminated  in  two  years;  but  on 
the  rate  alreadx  established  ( with  careful  and  courteous 
methods)  the  mathematically  correct  but  actually 
humorous  estimate  was  300  years. 

At  present,  out  of  1,203  claims,  462  have  been  elimi- 
nated as  not  showing  specific  "request  or  demand" 
according  to  the  limitation  inserted  by  Congress. 
Forty-seven  claims  have  been  allowed  in  part  up  to 
Jan.  31,  leaving  694  to  be  expedited.  As  the  462  claims 
were  eliminated  automatically,  the  forty-seven  claims 
represent  most  of  the  actual  labor;  and  on  this  basis  we 
may  make  a  I'ecalculation  that  the  completion  of  the 
work  will  take  fourteen  years.  By  comparing  the  esti- 
mate of  six  months  ago  of  300  years  with  the  present 
one  of  fourteen  years,  however,  it  will  be  seen  that  we 
are  plotting  a  curve  which  will  naturally  culminate  in 
far  less  time  than  our  figures  indicate.  As  a  matter  of 
fact,  another  year  should  see  the  bulk  of  the  work  ac- 
•complished. 

Let  us  not  be  understood  as  criticising  the  commis- 
sion. The  commission  was  composed  of  sound  men; 
and  they  were  given  a  job  that  would  have  appalled 


any  but  the  stoutest-hearted.  It  was  evident  from  the 
beginning  that  it  was  impossible  to  discharge  such  a 
job  amid  universal  plaudits.  It  has  not  proved  difficult 
for  the  engineers  and  auditors  of  the  Bureau  of  Mines 
to  ascertain  the  facts  ex-peditiously  and  accurately. 
Though  only  forty-seven  valid  claims  have  been  passed 
on  by  the  commission,  complete  auditors'  and  engineers' 
reports  are  available  for  many  more;  and  this  investiga- 
tive phase  could  be  speeded  up  if  necessary. 

Much  of  the  delay  incurred  by  the  commission  is  due 
to  the  claimants  themselves ;  and  the  hundreds  of  wait- 
ing claimants  should  understand  this.  Certain  claim- 
ants, with  their  lawyers  and  expert  witnesses,  demand 
repeated  and  long  hearings,  and  argue  their  cases  with 
all  the  pomp  and  ingenuity  of  a  court  proceeding;  and 
the  commission  does  not  see  its  way  clear  to  deny 
claimants  hearings  to  their  complete  satisfaction.  So 
long  as  this  courteous  and  considerate  attitude  of  the 
corn-mission  lasts,  the  hundreds  of. waiting  claimants 
may  figure  on  waiting;  and  it  would  be  difficult  to  point 
out  how  the  commission  could  do  otherwise,  except  at 
the  express  direction  of  the  Secretary. 

The  Chestatee  Pyrites  Co.  is  a  case  in  point.  This 
company  had  its  claim  in  as  No.  1;  and  has  taken 
altogether  several  weeks  of  the  commission's  time. 
After  the  final  decision  of  the  commission,  this  com- 
pany obtained  i-ehearing  with  the  solicitor  of  the  In- 
terior Department,  then  with  the  Secretary;  and  hav- 
ing exhausted  the  possibilities  of  the  Interior  Depart- 
ment, the  company  has  taken  its  case  to  Congress, 
where  the  commission  is  summoned  to  go  into  matters 
ab  initio:  and  in  Congress  they  testify  that  the  commis- 
sion asked  five  minutes  of  Commissioner  Philip  N. 
Moore,  which  he  refused!  We  can  well  appreciate  the 
figure  of  the  last  straw. 

Two  Interior  Department  decisions  are  under  fire  by 
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claimants  in  the  House  committee  hearings.  One  is 
that  the  Goverament  is  responsible  only  for  losses  in- 
curred after  and  as  a  consequence  of  the  Government 
influence. 

The  Chestatee  company  was  well  under  way  in  its 
pyrites  enterprise  when  Secretary  Lane's  message  for 
increased  production  was  brought  to  it.  Already  (pre- 
viously) it  had  advised  Government  officials  that  it 
was  proceeding  as  rapidly  as  possible  in  the  construc- 
tion of  a  power  plant,  mill,  railroad,  and  other  neces- 
sary work.  When  the  Government  later  manifested  a 
willingness  to  co-operate,  the  company  asked  for  as- 
sistance in  building  a  wagon  road,  which  was  given ;  but 
the  wagon  road  was  never  completed  and  used.  Instead, 
the  company  proceeded  with  its  railroad  construction, 
without  consulting  the  Government;  and  it  now  asks 
for  complete  reimbursement  therefor.  In  financing 
its  installation,  also,  it  agreed  to  pay  to  the  financier 
as  commission  a  very  high  royalty  of  so  much  a  ton  on 
several  hundred  thousand  tons  of  ore,  as  produced.  This 
commission  would  have  amounted,  if  received,  to  well 
over  100  per  cent;  but  the  ore  has  not  been  produced; 
will,  in  the  judgment  of  Government  engineers,  never 
be  produced;  and,  even  if  produced,  could  be  brought 
forth  only  in  future  years;  but  the  Chestatee  company 
insists  on  full  cash  payment  of  this  commission  now  by 
the  Government,  as  part  of  its  claim.  These  things 
explain  in  part  why  the  company  has  been  awarded 
something  over  $200,000  by  the  Secretary  out  of  a  claim 
of  over  $900,000;  and,  having  exhausted  the  field  of 
the  executive  branch,  it  is  bringing  its  unusual  talents 
to  bear  anew  on  the  legislative. 

Another  decision  is  to  the  effect  that  a  claimant's  case 
is  to  be  considered  not  solely  on  the  basis  of  a  single 
period,  or  a  single  operation,  but  on  his  war-time  opera- 
tions in  the  industry  in  question.  One  company  which 
operated  profitably  all  through  the  war  up  to  the  time 
of  the  armistice  sent  in  a  claim  for  loss  on  its  last  ship- 
ment of  ore,  which  remained  unsold  on  account  of  the 
declaration  of  the  armistice. 

One  of  the  principal  critics  of  the  commission  before 
the  House  committee  is  known  to  have  made  profits 
out  of  the  chrome  business  before  the  date  fixed  as 
his  having  received  the  "request  or  demand  of  the  Gov- 
ernment." He  kept  on  with  his  production,  and  showed 
a  net  loss  between  this  period  and  the  date  of  the 
armistice.  He  refuses  to  show  his  b6oks  for  the  period 
previous  to  the  "request  or  demand." 

Finally,  matters  would  move  more  promptly  if  the 
members  of  the  House  Committee  on  Mines  and  Mining 
familiarized  themselves  privately  with  the  history  of  the 
matter  under  investigation.  Some  members  of  this  com- 
mittee frankly  stated  in  hearings  their  complete  igno- 
rance of  the  legislative  and  executive  history  of  the  War- 
Minerals  Relief  Act;  and  the  result  is  the  dragging  and 
desultoriness  of  these  hearings.  If  their  secretaries 
vi-ould  secure  dispassionate  digests  of  the  matter,  and 
they  would  master  these  digests,  the  business  would  be 
expedited  at  that  end. 


has  served  in  the  military  forces  of  the  United  States 
during  the  war  with  Germany,  and  who  does  not  be- 
long to  the  Regular  Army,  and  who  incurred  disabilities 
while  in  the  service  during  the  said  war,  shall  be 
entitled  to  the  same  compensation  as  like  officers  in  the 
Regular  Army  receive  on  being  retired  for  an  equal 
disability." 

We  believe  the  provisions  of  this  bill  are  right  and 
just.  We  think  that  every  citizen  who  feels  grateful 
for  the  services  of  these  young  engineers,  who  are 
now  paying  more  than  the  average  citizens'  share  for 
the  cost  of  winning  the  war,  should  write  to  his  Con- 
gressman and  urge  his  support  of  the  bill,  which  is 
designed  simply  to  avoid  unjust  discrimination  and 
give  faithful  servants  their  due. 

Under  present  regulations,  an  emergency  officer  rank- 
ing as  first  lieutenant,  if  he  has  lost  a  leg,  will  draw 
compensation  of  not  more  than  $56  a  month,  whereas 
a  first  lieutenant  in  the  Regular  Army,  with  the 
same  disablement,  will  be  retired  at  $125  per  month. 
In  addition  to  this,  the  Regular  Army  officer  retains 
privileges  of  buying  sustenance  and  stores  at  the  Army 
commissary  at  manufacturers'  prices,  a  considerable 
item  in  view  of  the  present  high  prices.  Can  you 
see  any  reason  or  justice  in  such  a  discrimination? 
During  the  war  all  officers  were  on  the  same  footing 
as  to  work,  duties,  responsibilities,  dangers,  and  risks. 
All  were  subject  to  the  same  rules  and  regulations. 
There  was  no  discrimination  among  oflScers  in  going 
into  action,  and  all  suffered  the  same  hardships,  in- 
curred similar  wounds,  and  were  disabled  by  the  same 
diseases.  During  the  war  there  was  only  one  class  of 
officers,  the  American  Army  officer.  Surely,  after  the 
war  any  discrimination  is  inconsistent  with  our  Amer- 
ican ideals  of  fair  play. 

Substitutes  for  a  bill  like  the  Stevenson  bill,  to 
counteract  this  discrimination,  such  as  war  risk  in- 
surance, the  Sweet  bill,  and  vocational  training,  do 
not  satisfy  the  necessities  in  the  case.  The  Navy 
retires  its  disabled  reserve  officers,  the  Marine  Corps 
retires  its  disabled  temporary  officers,  and  the  Army 
retires  its  disabled  regular  and  provisional  officers. 
Why  should  not  the  National  Army,  Reserve,  and  Na- 
tional Guard  officers  of  the  Army  receive  the  same 
consideration? 


The  Stevenson  Bill 

LEST  we  forget  the  many  young  mining  engineers 
who  have  been  disabled  while  in  performance  of 
duty  as  engineer  officers  in  the  U.  S.  Army  during 
the  war,  we  call  your  attention  to  the  Stevenson  bill, 
H.    R.    10835,   which   provides    "That   any    officer   who 


The  Control  of  the 
Metal  Market 

WE  HAVE  hitherto  been  inclined  to  agree  with  an 
opinion  frequently  expressed,  that  it  would  be 
more  satisfactory  if  metal  transactions  were  all  made 
through  an  exchange,  where  transactions  could  be  oflii- 
cially  recorded,  and  the  average  of  each  day's  sales 
established,  as  is  done  in  the  stock  and  bond  market, 
and  in  the  markets  for  wheat,  cotton,  and  pork.  Such 
an  institution  would  transfer  the  burden  of  being 
the  quoter  of  the  most  reliable  figures  from  the  shoul- 
ders of  the  Engineering  and  Mining  Journal.  The 
Engineering  and  Mining  Journal's  quotations  have  stood 
the  test  of  time,  of  elaborate  after-checking,  of  court 
decisions  and  of  Government  inquiry. 

We  doubt  whether  this  is  an  asset  to  the  Engineering 
and  Mining  Journal  in  the  last  analysis.  It  raises  up 
many  unfavorable  critics  and  few  friends.  We  are, 
of  course,  glad  and  proud  to  be  of  service,  and  do  nol 
.shrink  from  the  responsibility.  Therefore,  we  view  the 
subject  from  a  detached  standpoint. 
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From  our  first  impression  of  the  ad%'isability  of  a 
public  exchange,  we  have  recently  advanced  to  a  dif- 
ferent point  of  view.  A  public  exchange  would  mean  the 
turning  over  of  the  metal  industry  to  middlemen  and 
speculators — and  instituting  the  very  condition  which 
is  a  menace  in  our  economic  life,  as  regards  nearly  all 
the  necessaries  and  luxuries.  It  would  mean  comers 
and  combinations  by  influences  unseen  and  unknowTi, 
and  therefore  the  skinning  and  starving  of  the  pro- 
ducer and  the  consumer  alike,  for  the  better  clothing 
and  fattening  of  the  parasitic  class.  That  happens  in 
wheat  and  cotton  and  pork  and  wool.  That  is  the  gen- 
eral storj- — but  how  about  metals?  Is  the  price  of 
metals  correspondingly  inflated?  The  dollar  is  worth 
42c.  as  compared  with  pre-war  prices;  that  is  a  rough 
gage  in  the  rise  in  the  costs  of  metal  production.  Before 
the  war,  if  we  wished  to  be  conservative,  we  figured 
copper  at  14c.  in  valuing  a  mine.  According  to  that, 
it  should  be  now  33c.  Wheat  and  cotton  and  other  staple 
commodities  have  jumped  far  more  than  that  propor- 
tion, because  of  the  speculative  market,  which  lets  in  the 
middleman  for  his  unconscionable  rake-off.  Copper  is 
selling  at  184-19c.  and  was  selling  at  18-19c.  before  the 
war.  It  goes  direct  from  the  producer  to  the  consumer, 
with  no  parasite's  profit  between.  Reduced  to  the  pre- 
war or  gold  basis,  it  is  selling  lower  than  it  has  for 
many  years,  for  19c.  is  the  equivalent  of  about  8c.  in 
pre-war  money. 

We  do  not  for  a  moment  suppose  that  the  great  pro- 
ducers who  to  a  large  extent  control  the  metal  markets 
are  altruistically  selling  below  the  natural  market  price 
created  by  supply  and  demand.  They  did  that  at  the 
beginning  of  the  war,  as  regards  copper,  and  the  result 
was  that  when  there  was  a  question  of  credit  it  was 
given  to  the  bargaining  powers  of  Bernard  Baruch,  of 
the  War  Industries  Board ;  and  when  there  was  a  ques- 
tion of  suspicion,  the  producers  were  accused  of  profit- 
eering. What  the  producers  accomplish  is  the  elimina- 
tion of  the  speculators'  graft.  For  their  ovra  greater 
profit,  do  you  say?  You  and  we  can  judge  for  ourselves 
as  regards  the  chief  example,  copper,  at  least. 

The  great  copper-producing  companies  are  semi-public 
institutions — so  numerous  are  the  stockholders,  and  so 
open  their  books.  As  stockholders,  we  are  too  sadly 
aware  that  they  are  not  fattening.  Between  low  prices 
of  product,  high  costs  of  operation,  and  excessive  taxes, 
they  are  in  a  position  where  efficiency,  economy,  watch- 
fulness, and  kindly  patience  ought  properly  to  be  the 
watchwords. 

It  would  be  easy,  theoretically,  for  the  great  producers 
to  adopt  the  methods  which  have  boosted  other  neces- 
saries, and  create  a  speculative  and  inflated  market, 
and  sudden  fluctuations  far  more  profitable  than  mining 
and  smelting.  Would  you  and  we  be  tempted  in  such  a 
case?  "The  Trusts,"  said  the  orator,  "are  growing  rich 
at  the  expense  of  the  People,"  and  then,  overcome  by  the 
contemplation  of  his  own  picture,  "I  wish  to  Heaven  I 
owned  one."  But  the  producers  are  in  such  a  semi- 
public  capacity  that  they  could  not  conspire  if  they 
would,  any  m.ore  than  the  great  iron  and  steel  interests. 
Always  open  to  Congressional  and  Administration  attack 
as  political  capital,  they  can  survive  only  by  the  most 
rigid  and  transparent  methods. 

Copper,  then,  is  being  handed  from  the  earth  to  the 
large  consumer  with  the  maximum  of  efficiency  and  the 
minimum  of  charge.    Beyond  that,  we  will  not  attempt 


to  follow  it;  but  so  far  as  certain  public  utilities  go, 
which  use  copper  largely  in  their  electric  installations, 
and  which  are  among  the  direct  purchasers  from  the 
producers,  it  appears  that  it  gets  to  the  ultimate  con- 
sumer at  a  remarkably  low  figure,  since  their  fares  are 
at  or  below  cost. 

It  may  be  rejoined  by  many  a  miner  that  we  have 
proved  too  much :  that  it  would  be  only  fair,  in  a  world 
of  profiteers,  if  the  miner  were  also  a  profiteer;  and 
thus  he  would  only  be  even  with  the  rest.  Many  econo- 
mists tell  us  that  the  present  inflated  prices  will  never 
come  down. 

If  that  were  true,  then,  of  course,  the  sooner  we  get 
on  the  bandwagon  the  better;  but  we  believe  that  the 
wagon  is  on  a  joy  ride,  and  that  a  wreck  is  coming. 
These  economists  are  false  prophets.  With  the  world 
on  a  gold  basis — or  a  gold  and  silver  basis — prices  must 
come  dowTi. 

Farm  products  are  subject  to  speculation.  Extraor- 
dinary complaints  are  coming  from  the  farmer,  accord- 
ing to  Government  sources;  the  spectacle  of  the  differ- 
ence between  what  they  get  for  their  produce  and  what 
the  ultimate  consumer  has  to  pay  is  more  than  they  feel 
they  can  suffer,  for  they  know  that  it  is  the  speculators 
and  the  middlemen  who  are  taking  most  of  their  prod- 
uce, and  they  are  tired  of  working  fourteen  hours  a  day 
to  support  these  fat  masters.  "It  is  Bolshevism!" 
exclaim  the  Government  officials  in  dismay.  It  is  not: 
it  is  good  sound  Americanism.  A  remedy  should  be 
applied. 

In  the  mining  industry  we  hear  little  or  nothing  of 
real  or  fictitious  Bolshevism,  and  the  reason,  as  out- 
lined above,  is  becoming  clear  to  us.  The  metal  indus- 
tries are,  in  part  at  least,  on  an  ideal  and  bedrock  basis, 
which  even  the  Socialists  could  hardly  show  us  how  to 
improve.  We  are  getting  the  little  end  of  it,  it  is  true ; 
especially,  the  gold  miner,  who  is  being  robbed,  not 
within  the  industry,  but  by  the  economic  chicanery  of 
the  rest  of  the  world. 

So  far,  then,  from  continuing  to  wish  that  the  metal 
industry  should  be  handed  over  to  the  speculators  who 
are  itching  to  control  it,  we  have  come  to  wish  that  the 
other  great  productive  interests  would  adopt,  or  be 
forced,  to  the  same  methods.  The  establishment  of 
great  selling  and  buying  organizations  for  handling  eggs 
(^ which  we  believe  is  the  largest  single  American  indus- 
try), potatoes,  wool,  and  the  other  necessaries — organ- 
izations prominent  enough  to  be  continually  subject  to 
Government,  and  hence  to  public,  inspection — would  do 
wonders  to  increase  our  general  prosperity  and  our 
content. 

The  solution  of  our  industrial  problems  is  not  to  be 
hostile  to  Big  Business,  nor  try  to  smash  widespread  and 
efficient  organizations,  which  reduce  the  cost  of  neces- 
saries to  the  ultimate  consumer;  but  to  consider  them, 
in  proportion  to  their  size,  more  and  more  in  the  nature 
of  quasi-public  institutions,  to  be  accordingly  open  to 
inspection,  to  make  complete  reports,  and  to  be  regu- 
lated when  necessary.  The  American  people  have  about 
decided  this  in  preference  to  Government  ownership,  as 
regards  railroads  and  telegraphs,  and  they  have  long 
ago  abandoned  the  idea  of  breaking  them  into  frag- 
ments; and  the  conclusion  in  regard  to  them  will  be 
found  to  apply  more  and  more  to  other  basic  or  key- 
industries,  as  these  organize  more  centrally  and 
efficiently. 
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A  Plea  for  the  Consideration  of  a  Theory  of 
Solidarity  in  the  Mining  and  Metal  Industry 

WE  HAVE  PURPOSELY  made  the  above  title  long; 
but  it  is  not  yet  sufficiently  comprehensive  to 
be  entirely  clear. 

The  mining-metal  industry  needs  solidarity  to  be 
influential  and  effective.  Organization  and  unioniza- 
tion is  the  necessary  development  of  the  period ;  vi'ithout 
it.  no  one  pays  much  attention  to  sporadic  plaints  or 
opinions. 

As  we  survey  the  field,  we  note  rising  from  it  promi- 
nently three  groups  of'^'^organizations — the  as.sociations 
of  the  profession  or  industry,  the  Government  organiza- 
tion, and  the  mining  press.  In  the  first  group  are  the 
American  Institute  of  Mining  and  Metallurgical  Engi- 
neers, the  Mining  and  Metallurgical  Society,  and  the 
American  Mining  Congress;  in  the  second,  the  Geo- 
logical Survey  and  the  Bureau  of  Mines;  in  the  third, 
most  prominently  the  Mining  and  Scientifir  Press  and 
the  Engineering  and  Mining  Journal.  Between  mem- 
bers of  each  group  there  is  in  a  minor  way  competition, 
which  may  if  unwatched  develop  an  outer  fringe  of 
jealousy.  Inspected  more  closely,  it  is  seen  that  each 
has  its  separate  and  useful  field,  and  only  the  fringes 
overlap. 

The  consensus  of  these  organizations  would  be  ex- 
ti-emely  powerful  in  national  questions  pertaining  to  the 
industry;  it  would  probably  be  in  most  cases  deter- 
minative. Without  cohesion,  the  influences  of  one  may 
he  neutralized  by  the  other,  or  weakened  by  their  indif- 
ference or  inactivity. 

We  do  not  suggest  common  agreement  on  questions 
between  those  different  powers — we  hold,  as  the  others 
will,  for  independent  action.  But  we  do  make  the  plea 
for  each  to  keep  always  in  mind  the  essential  com- 
munity of  interest  and  rectitude  of  purpose  of  the 
others;  and  to  further  hold  in  mind  the  power  of  con- 
certed action,  when  this  is  feasible. 


Does  the  Magma  Flow  Sheet  Infringe 
Minerals  Separation  Patents? 

FLOTATION  engineers  will  be  keenly  interested  in 
the  outcome  of  the  fourth  and  latest  of  the  Minerals 
Separation  suits  against  American  companies  which 
are,  it  is  alleged,  infringing  the  M.  S.  patents.  If 
the  Magma  Copper  Co.  loses  this  suit,  and  no  help 
comes  from  the  present  agitation  of  the  American 
Mining  Congress  before  the  Federal  Trade  Commis- 
sion, then  the  various  companies  will  be  forced  to 
stand  and  deliver  whatever  the  patent-exploiting  com- 
pany asks.  Previous  experience  shows  that  it  would 
be  too  much,  under  the  circumstances,  to  expect  that 
its  demands  in  such  a  case  would  be  tempered  with 
mercy. 

The  first  Miami  suit  was  decided  in  favor  of  Minerals 
Separation,  because  what  was  construed  as  violent 
agitation  took  place  in  Pachuca  tanks;  the  Butte  & 
Superior  case  went  the  same  way,  because  the  company 
employed  a  fraction  of  1  per  cent  of  oil;  the  Nevada 
Consolidated  dispute  is  still  in  the  courts,  but  there, 
also,  oil  has  been  the  principal  agent  to  secure  a  froth. 
In  the  case  of  Magma,  however,  alphanaphthylamine,  or 
"X-cake,"  is  used,  the  solution  being  fed  into  the 
first  Callow  rougher  cell.    No  oil  is  used  and  no  violent 


agitation;  at  least  we  would  not  consider  it  such.  The 
chemical  is  slightly  soluble  and  may  come  under  the 
M.  S.  patent  on  soluble  frothing  agents.  It  is,  however, 
a  chemical  whose  use  for  this  purpo.se  was  unknown 
by  Minerals  Separation  at  the  time  the  patent  was 
granted,  and  whose  development  is  due  to  engineers  in 
no  way  connected  with  that  concern.  These  litigations 
will  therefore  cover  new  ground,  and  it  would  api>ear 
that  conditions  are  as  much  against  the  plaintiff  as  any 
which  can  be  found. 


Transportation  De  Luxe 

AUTOMOBILES,  both  passenger  car  and  truck,  have 
L  proved  themselves  of  the  greatest  value  in  mining 
districts,  as  they  have  in  other  lines  of  industry.  They 
not  only  serve  as  a  means  of  communication  with  other- 
wise inaccessible  districts,  but  actually  compete  with  the 
railroads.  When  in  Phoenix  we  take  a  car  to  Ray  and 
allow  the  local  on  the  Arizona  Eastern  to  proceed  unin- 
cumbered with  our  baggage.  When  the  miners  and  mill- 
men  of  Kirkland  Lake  are  promised  a  railroad  by  the 
Canadian  government  they  are  disgruntled;  they  want 
an  automobile  road  instead,  and  they  agitate  until  they 
get  it. 

Seven  million  cars  are  running  in  the  United  States; 
one  and  a  half  million  new  ones  will  be  built  this  j'ear, 
if  all  goes  well;  and  forty  million  tires  will  be  sold,  for 
which  over  half  a  million  bales  of  cotton  will  be  re- 
quired. And  it  was  not  so  long  ago  when  the  one-lunged 
Oldsmobile  was  considered  a  marvel  of  mechanical  in- 
genuity, and  a  car  which  would  "get  there  and  back," 
even  on  a  paved  street,  was  so  much  of  a  novelty  that 
this  phrase  was  adopted  as  a  slogan. 


San  Francisco  Edition 
Market  Report 

WHEN  the  Engineering  and  Mining  Journal  was  in 
San  Francisco  we  found  it  necessar\'  to  issue  our 
market  report  in  New  York  as  a  separate  sheet,  as  our 
Eastern  subscribers  could  not  wait  for  the  mails  from 
the  West.  Then  there  was  impressed  on  us  the  same 
delay  which  our  Western  subscribers  must  experience 
now  that  we  are  publishing  in  New  York.  Therefore, 
in  moving  from  San  Francisco,  we  are  leaving  our 
market  letter  there — the  same  as  we  have  been  issuing 
in  New  York. 

Our  entire  market  report  is  telegraphed  from  New 
York  to  San  Francisco  every  week,  and  appears  in  San 
Francisco  simultaneously  with  the  appearance  of  the 
Engineering  and  Mining  Journal  in  New  York.  We 
confine  the  Western  service  to  the  Colorado-Texas  tier 
of  states,  and  West  to  the  coast.  We  have  made  a 
selected  list  of  between  two  and  three  thousand  Western 
subscribers  whom  we  judge  would  appreciate  this  ser\'- 
ice,  and  have  put  these  on  our  San  Francisco  mailing 
list.  There  is,  of  course,  no  charge,  although  the  service 
costs  us  more  than  you  perhaps  imagine.  Any  Western 
subscriber  who  is  not  on  this  list  and  would  like  to 
receive  this  letter  may  be  placed  on  the  list  by  writing 
to  the  Engineering  and  Mining  Journal,  Rialto  Build- 
ing, San  Francisco. 

The  Engineering  and  Mining  Journal's  metal  quota- 
tions are  the  only  ones  which  are  reliable  enough  to  be 
accepted  as  a  trustworthy  basis  in  business  transactions. 


Febnmnj  21.   1920 


Engineering    and    Mining    Jour n al 


481 


What  Others  Think 


George  Washington— Herbert  Hoover 

Of  all  the  great  patriots  in  a  land  that  is  renowned 
tor  its  unselfish  patriotism,  there  is  no  man  in  histon- 
that  overtops  the  colossal  figure  of  George  Washington. 

Washington  was  an  engineer  and  a  wealthy  man.  The 
nation  called  him  to  the  Presidency  to  guide  the  Ship 
of  State  through  the  troubled  waters  of  the  period 
following  the  War  of  Independence. 

The  same  steady  nerves  and  cool  judgment  which 
made  Washington  a  good  engineer,  coupled  with  free- 
dom from  financial  worries,  enabled  his  p.atriotic  soul 
to  render  services  to  his  country,  the  resuits  of  which 
have  endured  and  will  endure  throughout   the  ages. 

Another  great  war  is  ended,  another  reconstruction 
period,  seething  with  troublesome  cross  currents,  is 
upon  us,  and  another  great  engineer  is  available  for 
patriotic  service  to  his  country. 

I  venture  to  say  that  George  Washington  was  never 
in  greater  personal  peril,  or  made  less  of  it,  than  was 
Hoover  when  traveling  in  Europe  after  he  had  run 
counter  to  the  cheri.shed  designs  of  a  number  of  cut- 
throat Balkan  princes  and  aspiring  Bolsheviks. 

Just  as  Washington  refused  to  accept  personal  profit 
either  directly  or  indirectly,  for  his  patriotic  achieve- 
ments, so  Hoover  has  refused  reward,  directly  or  indi- 
rectly, for  his  services  to  his  country. 

Herbert  Hoover  has  already  proved  h'mself  great 
and  brave  and  patriotic  in  war  time,  and  it  is  the 
obvious  part  of  wisdom  to  retain  his  services  for  the 
period  of  reconstruction.  Geo.  J.  BANCROFT. 

Bancroft  Building,  Denver,  Col.,  Feb.  6,  1920. 


between  the  sovereign  and  the  rupee,  as  well  as  between 
the  dollar  and  the  rupee,  shows  no  signs  of  being  fixed 
for  a  long  time  to  come.  They  will  vary,  and  the  varia- 
tion will  depend  upon  the  sterling  exchange  on  New 
York  and  the  price  of  silver.  Srnivas  R.  Wagel. 

New  York,  Feb.  6,  1920. 


India  and  the  Gold  Standard 

A  dispatch  has  recently  been  published  in  the  news- 
papers stating  that  the  Currency  Commission  has  recom- 
mended the  adoption  of  the  gold  standard  for  India,  and 
that  India  is  likely  to  be  a  gold  standard  country  very 
soon.     This  is  a  misapprehension. 

There  is  still  no  gold  standard  in  India :  but  there 
is  and  has  been  a  gold  exchange  standard,  which  is 
not  functioning  properly.  The  error  has  arisen  as  a 
result  of  the  new  regulations  of  the  government  of 
India — based  upon  the  recommendation  of  the  Cur- 
rency Commission — fixing  the  amount  of  gold  bullion 
necessary  to  purchase  a  rupee. 

Gold  imports  into  India  are  made  by  license,  the  gov- 
ernment purchasing  all  the  gold  received  in  the  country. 
From  time  to  time,  the  government  of  India  has  been 
changing  the  gold  acquisition  rate.  In  August,  1919, 
the  government  paid  one  rupee  for  every  9.662  grains 
of  gold.  From  December  up  to  the  beginning  of  this 
week,  it  paid  one  rupee  for  every  10.273  grains  of  gold. 
Now  it  has  raised  the  rate  still  further  and  gives  one 
rupee  for  every  11.3001  grains  of  gold.  A  gold  sover- 
eign contains  113.001  grains  of  gold;  consequently  10 
rupees  equal  one  gold  sovereign.  This  arrangement  has 
nothing  to  do  with  actual  exchange  transactions  from 
day  to  day,  which  vary  widely.  According  to  the  latest 
reports,  business  has  been  done  in  Calcutta  at  as  high 
a  rate  as  2s.   lOd.  for  one  rupee.     The  exchange  rate 


Bang!  And  Another  Redskin  Bit  the  Dust 

In  your  issue  of  Feb.  7,  an  editorial  expresses  sur- 
prise that  anyone  should  have  the  impression  that  the 
Engineering  and  Mining  Journal  is  "allied  with  Wall 
Street  and  the  Trusts."  If  you  will  permit  me  to  say 
so,  your  nerve  in  expressing  such  surprise  is  quite  m 
the  Vail  Street  manner.  There  has  scarcely  been  an 
editorial  page  in  the  Engineering  and  Mining  Jourml 
for  years  that  has  not  preached  the  very  essence  of 
Wall  Street  philosophy.  Editorials  in  the  Engineering 
and  Mining  Jmirnal  and  in  the  Wall  Street  Journal 
could  be  transposed  without  the  readers  of  either  notic- 
ing the  difference.  Mr.  R.  B.  Brinsmade  made  a  full 
analysis  of  the  Walkerian  economics  of  Mr.  Ingalls 
(whose  foui-teen-year  editorship  of  the  Engineering 
and  Mining  Journal  is  one  of  its  bright  spots,  as  a 
recent  issue  said)  in  the  Mining  and  Scientific  Press  of 
Nov.   1,  1919. 

In  addition  to  the  very  obvious  bias  of  the  Engineer- 
ing and  Mining  Journal's  editorial  pages,  any  engineer 
who  has  paid  a  visit  to  the  office  of  the  Engineering 
and  Mining  Journal  can  scarcely  help  noticing  the  Wall 
Street  atmosphere  of  the  place.  I  remember  several 
such  visits  (each,  I  believe,  at  the  invitation  of  some 
member  of  the  publication's  staff),  and  not  even  the 
Harvard  Club  or  the  copper  country  office  of  the 
Calumet  &  Hecla  can  condescend  more  stiffly  toward  a 
guest.  If  Wall  Street  means  a  certain  reactionary  and 
capitalistic  aloofness,  I  think  the  Engineering  and  Min- 
ing Journal  typifies  it  very  thoroughly.  Your  coolness 
in  denying  it  is  typical  of  the  amazing  obtuseness  of 
the  Wall  Street  point  of  view.  P.  B.  McDonald. 

New  York  University,  Feb.  9,  1920. 


Latin  and  Greek 

Mr.  Finlay's  letter  in  the  Engineering  and  Min- 
ing Journal  of  July  26  relates  to  a  question  of  great 
practical  importance  for  parents  who  have  children  to 
be  educated  as  engineers,  and  who  must  decide  whether 
it  is  worth  while  to  devote  considerable  time  to  the 
acquiring  of  a  smattering  of  Latin  or  Greek— for  it 
is  pretty  certain  that  not  one  student  in  a  hundred  ever 
attains  a  useful  command  of  either  language. 

A  familiarity  with  the  question  for  many  years  has 
convinced  me  that  for  an  engineer-student  to  attempt 
anything  like  a  thorough  knowledge  of  either  of  these 
languages  would  be  an  error.  On  the  other  hand,  a 
knowledge  of  the  thoughts  that  were  written  in  Latin 
and  Greek  may  be  of  great  value,  but  this  knowledge 
can  be  acquired  through  the  English  language  in  a 
hundredth  part  of  the  time  it  would  require  to  read 
the  originals. 
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Latin  is  held  to  be  of  especial  value  in  throwing  light 
on  the  origin  of  many  of  our  words.  But  this  knowl- 
edge can  be  better  gained  through  a  direct  study  of 
etymology,  which  should  include  the  origin  of  words 
coming  through  Anglo-Saxon  and  other  root  languages. 

Though  a  knowledge  of  the  history  and  literature  of 
Greece  and  Rome  should  be  a  part  of  the  education  of 
every  engineer,  yet  considering  that  both  of  these 
peoples  were  slaveholders,  that  their  chief  activity  was 
treacherous  warfare,  their  literature  saturated  with 
obscenities,  there  is  some  doubt  as  to  the  value  of  this 
knowledge  to  a  youth  who  aspires  to  a  pure  and  upright 
manhood.  As  far  as  Greek  is  concerned,  it  seems  as 
if  it  might  be  well  to  start  with  modern  Greek,  which 
can  be  conversationally  employed  with  the  waiters,  boot- 
blacks, and  fruit  sellers  in  most  of  our  cities.  From 
this  knowledge  ancient  Greek  would  have  a  more  vivid 
interest.  I  fail  to  see  how  the  knowledge  of  any 
language  can  have  a  special  cultural  influence;  it  is  not 
likely  that  the  boys  of  nine  or  ten  in  Rome  or  Athens, 
although  they  spoke  Latin  and  Greek  fluently,  had  any 
cultural  advantage  over  American  boys  of  the  same  age. 

The  superiority  of  the  classically  educated  is  accoun- 
ted for  by  Matthew  Arnold'  as  follows :  "The  study  of 
letters  is  the  study  of  the  operation  of  human  force,  of 
human  freedom  and  activity;  the  study  of  nature  is 
the  study  of  the  operation  of  non-human  forces,  of 
human  limitation  and  passivity.  The  contemplation  of 
human  force  and  activity  tends  naturally  to  heighten 
our  ovm  force  and  activity;  the  contemplation  of  human 
limits  and  passivity  tends  rather  to  check  it.  Therefore 
the  men  who  have  had  the  humanistic  training  have 
played,  and  yet  play,  so  prominent  a  part  in  human 
affairs,  in  spite  of  their  prodigious  ignorance  of  the 
universe,  because  their  training  has  powerfully 
fomented  the  human  force  in  them." 

But  many  learned  men  feel  that  there  is  an  odor  of 
sanctity  attaching  to  the  study  of  Greek.  President 
Hadley  of  Yale,  in  his  report  for  1909,  deems  it  a  great 
misfortune  that  the  sutdy  of  Greek  is  dying  out.  He 
writes  that  Greek  and  Latin  "have  a  peculiar  claim  to 
consideration  as  a  discipline,  wholly  aside  from  the 
question  of  literary  quality  and  historic  value."  He 
further  states':  "The  ideal  college  education  seems  to 
me  to  be  one  where  a  student  learns  things  that  he  is 
not  going  to  use  in  after  life  by  methods  that  he  is 
going  to  use.  The  former  element  gives  the  breadth, 
the  latter  element  gives  the  training." 

The  word  "use"  may  possibly  be  employed  by  Presi- 
dent Hadley  in  a  sense  that  restricts  it  to  bread-winning 
"use";  but  as  the  statement  stands  it  does  not  seem  to 
prove  that  classical  study  is  an  ideal  education  for  an 
engineer.  One  fact  is  certain :  the  tendency  of  the  times 
is  for  the  study  of  Greek  (and  in  a  less  degree  of 
Latin)  to  become  a  volunteer  subject;  it  is  rapidly  ceas- 
ing to  be  compulsoi-y,  even  as  did  Hebrew  many  years 
ago.  Educational  methods  are  now  being  revised  in 
most  countries,  and  in  Britain  and  Germany  there  is 
every  evidence  that  compulsory  Greek  will  be  dropped. 

Another  argument  in  favor  of  the  study  of  Latin  and 
Greek,  and  modern  languages  as  well,  is  that  a  knowl- 
edge of  them  enables  a  man  to  write  better  English; 
although,  judging  by  the  result  of  my  own  study  of  a 
number  of  languages,  this  argument  is  fallacious.  If 
you  wish  to  write  better  English  you  must  study  English 

'■'What  Is  Education?"     By  E.  C.  Moore,  p.  156. 
401-?''*'^*'°'°^*'    °'   Hig:h-Sihool    Subjects."    By    C.    H.    ,Iu<id,    pp. 


itself — a  suflficiently  difficult  subject  for  anybody.  On 
this  subject  the  following  quotation  is  instructive': 
"We  have  no  reason  to  believe  that  the  study  of  modern 
languages  is  an  agency  of  mental  discipline  more  than 
any  other  study  properly  followed.  I  think  there  is 
almost  no  evidence  that  a  given  amount  of  time  spent 
in  the  study  of  a  modern  language  reinforces  ability 
either  to  comprehend  or  to  express  English,  in  anything 
like  the  degree  to  which  an  equal  or  less  amount  of 
time  given  to  the  proper  study  of  English  would  con- 
tribute." 

To  offset  President  Hadley's  opinion,  given  above, 
here  is  the  statement  of  a  great  chemist,  Sir  William 
Ramsay,  who  said  that  he  had  spent  the  years  from 
the  age  of  seven  to  sixteen  largely  in  studying  the 
classics  and  felt  that  the  true  object  of  education 
"the  power  of  concentration,  the  exercise  of  judgment, 
and,  most  of  all  the  development  of  the  inventive  facul- 
ties, could  have  been  attained  infinitely  better  by  sub- 
stitution of  almost  any  other  subject  for  the  classics." 

Matthew  Arnold,  the  high  priest  of  liberal  culture, 
said  that  a  Latin  grammar  of  thirty  pages  would  amply 
suffice  as  a  universal  preparatory  discipline;  he  refutes 
the  statement  that  it  is  only  by  close  philological  study 
of  Latin  and  Greek  that  the  science  and  literature  of 
the  ancient  world  can  be  reached,  saying  that  the  prop- 
osition is  untrue,  and  prophesies  that  the  intensive 
study  of  Latin  and  Greek  will  be  confined  to  pupils  with 
special  aptitude. 

A  curious  criticism  has  been  made  in  a  college  pub- 
lication, that  technical  schools  are  a  failure  because 
they  turn  out  subordinates  and  not  managers.  I  feel 
certain  that  there  is  no  lack  of  managerial  ability 
among  technical  graduates  and  that  their  failure  to 
become  managers  (if  such  failure  exists)  is  due  to 
other  causes  than  the  education  they  receive  in  the 
technical  schools. 

This  sweeping  condemnation  is  offset  by  the  work 
of  Professor  Terman,  of  Stanford,  a  specialist  on  esti- 
mating intelligence,  who  has  tested  about  1,700,000  of 
our  soldiers.  He  found  that  the  engineers  stood  ahead 
of  all  others  in  intelligence  and  that  the  record  for  an 
individual  was  attained  by  an  engineer  officer.  That  the 
engineer  does  not  have  the  standing  with  our  Govern- 
ment which  he  does  in  Britain  is  well  known,  and 
this  is  a  wrong  for  which  some  remedy  should  be  found. 

Thinking  over  these  matters  leads  me  to  ask:  What 
ought  education  to  do  for  a  man?  I  hold  that  it 
should  first  teach  him  to  care  for  himself  so  that  he 
may  have  a  sound  mind  in  a  sound  body;  next,  he  must 
know  how  to  win  wealth  enough  to  care  for  his  family. 
After  that  his  mind  should  be  trained  to  give  just 
decisions  on  public  questions.  If  man  were  a  reasoning 
animal  these  ends  might  be  reached,  but  as  he  is  a  crea- 
ture largely  governed  by  passion,  prejudice,  and  in- 
terest, there  is  no  hope  that  even  the  most  learned  men 
will  be  governed  by  abstract  justice.  Let  him  who 
doubts  this  consider  recent  history,  such  as  the  mani- 
festo of  the  ninety-odd  German  professors,  or  the  Shan- 
tung mess  before  the  Senate.  To  an  ideally  educated 
man  no  form  of  human  activity  would  be  unsympathetic, 
and  his  conduct  would  harmonize  with  the  rule  enunci- 
ated by  Confucius  2,400  years  ago:  Do  iiothing  to 
others  that  you  would  not  wish  to  have  done  to  your- 
self. W.  H.  Shockley 

Palo  Alto,   Cal. 


'  T'roblt'ni.s  of  Seiondary  Education."  By  David  Snedden,  p.  155. 
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By  The  Way 


M.  C.  M.  Votes  for  Hoover 

At  a  meeting  of  the  student  body  of  the  Michigan 
College  of  Mines,  Herbert  Hoover  was  unanimously  in- 
dorsed and  urged  to  run  for  the  Presidency  of  the  United 
States  of  America,  regardless  of  party.  At  present  the 
college  assays  85  per  cent  ex-service  men  of  voting  age. 

Metropolitan  Notes 

If  Representative  Vestal's  bill  providing  for  the  coin- 
ing of  a  two-and-one-half-cent  piece  goes  through,  the 
New  York  public  will  find  it  much  more  convenient  to 
pay  two  and  a  half  cents  for  a  newspaper  than  two  cents 
as  at  present. 

A  deposit  of  asphaltum  has  recently  been  uncovered 
on  Manhattan  Island  in  the  vicinity  of  Broad  and  Wall 
Streets.  At  the  point  of  discovery  it  is  overlaid  by 
five  or  six  feet  of  sand  and  gravel  and  rests  conformably 
on  a  conglomerate  bed.  Study  of  the  origin  of  this 
interesting  occurrence  will  doubtless  prove  enlighten- 
ing. A  local  source  of  pitch  will  be  handy  for  the  next 
political  campaign. 

The  wielder  of  the  pick  and  shovel  holds  the  key  to 
the  situation  in  New  York.  Not  for  decades  have  the 
main  highways  and  crossings  been  in  the  present  condi- 
tion following  the  recent  storm — all  for  the  lack  of 
shovelers.  Drivers  of  motor  trucks  who  saw  service  in 
France  are  probably  often  reminded  of  the  shell-torn 
roads  as  they  attempt  to  navigate  the  humps  and  hol- 
lows of  34th  Street  where  ice,  snow,  mud  and  water 
form  at  times  an  almost  impassable  mixture. 

And  drift  mining  has  become  popular.  The  small 
boy  has  had  his  fill  of  trenching  and  tunneling,  drifting 
and  crosscutting,  with  what  fancies  one  can  only  im- 
agine. But  mining  is  not  new  for  New  York.  It  would 
take  many  of  the  largest  mines  put  together  to  equal 
the  excavation  and  development  work  that  has  been 
done  underground  and  on  the  surface  in  recent  years. 
Then,  too,  many  of  our  wildcats  conduct  their  mining 
operations  within  the  city  limits,  although  the  necessary 
funds  may  come  from  without. 

Personals 

T.  D.  Wilson,  manager,  and  Mr.  Hutton,  chief  engi- 
neer of  the  Ray  Hercules  Copper  Co.,  of  Arizona,  recently 
made  a  trip  through  a  part  of  the  company's  plant  at 
Ray  under  rather  unusual  circumstances.  Both  were 
standing  on  the  ore  in  the  concrete  railroad  bins  when 
the  men  below  started  to  draw  off  a  carload.  Hutton 
was  drawn  down  in  the  center,  but  Wilson  managed  to 
keep  near  the  side  of  the  bin.  Button's  feet  went 
through  the  chute  and  he  was  jerked  free  by  an  aston- 
ished Mexican  loader.  The  chute  was  allowed  to  run 
and  soon  Wilson  made  his  appearance.  Both  were  un- 
injured, though  somewhat  bruised. 

Shimmying  in  Overalls 

A  novel  ball  was  held  recently  at  Metcalf,  Ariz., 
where  some  of  the  Arizona  Copper  Co.'s  mines  are 
situated.  The  invitations  were  mine  orders,  blue- 
printed, and  the  programs  time  cards.  The  hall  was 
transformed  to  represent  a  stope.  The  refreshments 
were  served  from  miner's  dinner  pails  and  baskets  and 


the  grand  march  took  place   in   the   light   of  miner's 
lamps.     The  men  wore  overalls. 

Clemenceau 

United  Verde  Extension's  smelter  town,  known  as 
Verde,  Ariz.,  is  hereafter  to  be  called  "Clemenceau,"  by 
the  Post  Office  Department,  at  least.  It  was  decided 
that  "Verde"  was  confusing,  as  there  was  an  old  post- 
office  in  the  same  valley  by  the  name  of  Fort  Verde. 
James  S.  Douglas,  president  of  the  Extension,  is  said 
to  have  selected  the  new  name,  having  in  mind  his 
overseas  experience  in  the  Red  Cross  at  the  Paris  depot. 

A  Mere  Trifle 

A  recent  newspaper  report  stated  boldly  in  the  head- 
line that  a  two-pound  gold  nugget  had  been  found  in  the 
Congo,  and  in  the  body  of  the  item  this  two-pound 
nugget  had  grown  to  a  twelve-pound  one.  About  as 
accurate  as  most  newspaper  reports  on  such  bits  of 
news,  one  will  say.  But  if  one  stops  to  consider  that 
at  the  present  time  a  miner  must  pay  five  dollars  for 
a  flannel  shirt  that  he  used  to  buy  for  a  dollar  and  a 
quarter,  twelve  or  fifteen  dollars  for  a  five-dollar  Stet- 
son, and  almost  any  sum  for  a  cheap  (quality)  pair  of 
boots,  a  little  inaccuracy  of  10  lb.  of  gold  should  not  be 
censured  too  severely. 

Tapping  the  Mint 

A  skilled  worker  in  the  Denver  mint  was  recently 
arrested  charged  with  stealing  gold  bullion  valued  at 
more  than  $100,000.  According  to  secret  service  of- 
ficials, the  bars  had  been  carried  out  from  the  mint  con- 
cealed in  the  hollow  of  a  false  leg  which  the  thief  wore. 
The  thefts  began  the  latter  part  of  Januar\-,  so  at  least 
$3,000  worth  of  gold  must  have  been  removed  per  day. 
When  arrested  the  man  had  $1,400  hidden  in  the  leg. 

Memories 

A  bed  of  glauconite  thirty  feet  thick  was  recently  dis- 
covered at  Gingin,  Western  Australia.  Thus  we  intro- 
duce to  our  readers,  if  they  do  not  already  know  of  it,  a 
locality  worthy  to  rank  with  Rye,  N.  Y.,  Whiskeytown, 
Cal.,  and  Brandywine,  Pa.,  as  far  as  nomenclature  is 
concerned. 

A  Plea  for  a  Standard  Man 

The  following  letter  was  received  by  the  U.  S.  Geolog- 
ical Survey  in  reply  to  a  request  for  1919  placer  produc- 
tion : 
Dear   Sirs, 

The  last  years  work  was  sent  to  you  something  in  the 
form,  that  this  years  work  will  be — 'Two  wit — 
Done  quite  a  bit  of  ground  sluceing  But  did  not  get  out 
any  gold.  But  gold  in  sight — So — Frog  eyed  Brother  clamed 
the  ground.  I  clame  nothing  but  man-hood  at  any  time. 
Don  work  thrue  force  of  habbet. 

Sold  some  wheare  near  2  oz.  and  was  beat  out  of  i  oz. 
or  a  littel  more  i  oz  was  figured  out  of  a  little  over  i  oz 
was  taken  thrue  crucked  gold  seals.  I  told  buyer  if  he 
lost  any  thing  at  the  bank  or  mint  that  I  would  make  it  good 
so  expect  to  have  any  whear  from  $1.50  to  J3.50  to  give 
the  man  yet.  Would  reather  it  would  be  this  way  than  to 
have  trubbel,  or  to  have  a  puzzel  headed  thing  squealing 
wisdom  justice  and  honer  at  me,  I  would  say  to  form  some 
kind  of  standerd  man  and  wipe  out  this  cussedness  with 
intelagence  and  not  with  a  masacree  as  it  still  seems  to  be 
doing. 

Hoping  your  trubbles   are   as  light  as   mine   and  we  both 
see   things   alike 

Yours  with  a  free  hand 

(Signed)  

Richardson,  Alaska. 
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THE  CHILEAN  "BOLSA"  IS  SO  LIGHT  THAT  ONE  MAN  CAN  LIFT  IT.     HERE  SHOWN  TAKEN  AP.OARn  A  ROWBOAT 
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Piston  Drills  for  Use  With  Hollow  Steel 

The  Advantage  of  Delivering  Water  to  the  Bottom  of  the  Hole  While  Drilling — Two  New 

Types  in  Use  on  the  Witwatersrand  Ferreira  Deep — 

High  Cost  of  Phthisis  Prevention 

By  E.  M.  Weston 

Written  exclusively  for  the  Etigincering  and  Mining  Journal 


PAUL  SELBY,  manager  of  the  Ferreira  Deep  mine, 
and  three  associates  have  invented  a  new  type  of 
water-feed  piston  drill.  The  construction  of  this 
drill  is  well  shown  in  the  accompanying  illustration. 
There  have  been  numerous  attempts  to  perfect  such  a 
type  of  drill,  but  no  one  has  succeeded  in  entirely  pre- 
venting leakage  of  water  into  the  drill  itself  or  in  com- 
pletely stopping  leakage  at  the  chuck. 


from  the  machine  or  any  water  leakage  from  the  rear 
extension  where  the  water  enters. 

The  other  novelty  is  in  the  design  of  the  chuck.  A 
taper  chuck  was  first  tried;  but  it  was  found  that  the 
steel  had  a  tendency  to  stick  at  critical  times,  causing 
delay.  The  chuck  shown  in  the  drawing  was  then  de- 
signed. The  tightening  of  the  U-bolt  presses  the  pad 
against  the  rubber  ring,  making  a  perfectly  tight  joint. 
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SECTIOX    OF    FERREIRA   WATKR-FEED    PISTON"    DRILL 


The  novelty  of  this  design  consists  chiefly  in  making 
the  water  tube  rigidly  connected  with  the  piston  in 
such  a  way  that  no  sliding  joint  is  required  and  the 
water  tube  reciprocates  with  the  piston.     This  allows 


These  rubber  rings  last  three  weeks.  The  alterations  to 
standard  2il-in.  or  3i-in.  piston  drill,  including  an  exten- 
sion of  the  feed  screw  handle,  new  back  plate  and  attach- 
ment, chuck  and  the  boring  out  of  piston,  cost  locally 


PISTON   drill    with   WATER-FEED   IN   OPER.\TION 


the  sliding  joint  to  be  taken  outside  the  machine  and 
housed  in  a  rear  extension.  This  joint,  which  is  a  sim- 
ple one  of  leather  packing,  has  two  weeping  plates, 
which  at  once  show  if  any  leakage  of  air  is  taking  place 


about  $12.  A  large  number  of  these  drills  are  now  run- 
ning underground  in  the  Ferreira  Deep  and  other  mines, 
and  they  certainly  appear  to  have  solved  the  dust  prob- 
lem.   E.xcept  in  very  hard  ground,  they  drill  "upper" 
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holes  more  rapidly  than  machines  with  solid  steel.  No 
great  increase  in  drilling  "down"  holes  is  noted.  Main- 
tenance costs  are  not  excessive,  and  in  the  softer-drilling 
flat  stopes  of  the  Far  East  Rand  these  machines  should 
show  most  excellent  results. 

In  all  local-made  Australian  i-ock  drills,  taper  chucks, 
even  for  large  3i  machines,  have  been  exclusively  used. 
My  own  experience,  when  working  with  taper  chucks 
many  years  ago,  was  that  they  were  liable  to  stick  just 


excessively  hard,  is  first  to  shorten  the  stroke,  and  if 
necessary  provide  valves  at  both  ends  of  the  cylinder  to 
run  the  number  of  strokes  per  minute  up  to  1,000,  with, 
.'lay,  a  3-in.  stroke.  The  experiments  with  the  torpedo 
drill  showed  this  could  be  done  with  a  large  increase  in 
drill  speed.  Second,  a  larger  central  hole  is  required, 
and  the  turning  the  drill  bit  into  a  core  drill,  again  on 
the  lines  of  well-known  experiments.  The  chucks  of  the 
machines  mentioned  could  be  modified  so  that  in  drilling 


Chuck  .•' 
Wedge 


View   showing   Co'^nec"*"io'^  "TO  Machine 
THE  FERREIRA  WATER  ATTACHMENT   FOR  RECIPROCATING  ROCK    DRILLS 


when  they  were  able  to  cause  most  delay;  but  there 
seemed  scope  for  experimenting  with  various  tapers. 
They  certainly  hold  the  drill  in  a  more  central  and  true 
position  and  allow  faster  drilling,  compared  with  the 
U-bolt  chuck  in  average  state  of  repair. 

Mr.  Swift,  an  Australian  miner,  brought  over  the 
design  shown  in  the  accompanying  drawing,  and  has  a 
number  of  2f-in.  drills  running  successfully  at  the  Van 


"down"  holes  it  would  be  possible  to  turn  off  the  water 
and  eject  the  cuttings  (by  using  a  piston-headed  drill 
bit)  up  the  steel  and  through  the  chuck. 

Anyone  having  seen  a  piston  drill  drilling  with  a  \\- 
in.  round  steel  with  a  4-in.  hole  in  the  center  on  this 
system  will  not  forget  the  violence  and  rapidity  with 
which  pieces  of  rock  f-in.  square  or  even  broken  pieces 
of  the  drill  bit  are  ejected.     The  coarseness  of  the  cut- 


End  Elevo+ior,  a+  Glond  A  Detail   of  Weeping  Picrt«   C  End  Eleva+ion  ct4-  Sland  B 

.SWIFT'S   WATER    FEED   ATTACHMENT  FOR  ROCK   DRILLS 


Ryn  Deep  mine.  There  is  nothing  very  novel  in  the 
design,  but  the  packing  is  well  designed,  and  a  weeping 
plate  prevents  water  working  back  into  the  air  cylinder. 
What  is  required  to  make  such  machines  complete 
with  jackhammers  is  the  development  of  a  faster  drill- 
ing speed.  I  have  always  been  and  still  am  of  the 
opinion  that  the  way  to  do  this,  if  the  ground  is  not 


ting  and  the  speed  of  drilling  are  a  revelation.  Signs 
are  not  wanting  that  the  water-feed  piston  drills  will 
find  increasing  popularity  on  the  Rand. 

The  government  is  passing  a  bill  making  the  com- 
pensation for  miners  phthisis  a  most  serious  matter  for 
the  mines.  Next  year,  for  instance,  it  will  cost  them 
over  £1,000,000. 
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The  Problem  of  Reducing  Lead  Sulphate 

The  Compound  Causes  Much  Trouble  for  Lead  Smelters,  Occurring  in  Dust  and  Fume— Present 
Methods  of  Treatment  and  a  Proposed  New  Process  of  Recovering  the 

Lead  by  Electrolytic  Means 


By  F.  N.  Flynn 

Written   exclusively  for  the  Engineering  and   Mining  Journal 


IN  THE  metallurgy  of  lead,  both  wet  and  dry,  no 
compound  of  lead  is  more  frequently  encountered 
than  the  sulphate,  and  no  other  form  of  this  metal 
is  more  difficult  to  reduce ;  but  that  it  should  be  reduced 
is  most  important;  in  fact  its  reduction  may  be  said  to 
be  the  key  to  the  successful  treatment  of  complex  lead- 
zinc-sulphide  ores.  Lead  sulphate  is  found  naturally 
as  the  mineral  anglesite,  and  contains,  when  pure,  68.3 
per  cent  of  lead,  10.6  per  cent  of  sulphur,  and  21.1  of 
oxygen. 

Artificially,  a  small  amount  is  produced  in  the  manu- 
facture of  sulphuric  acid  by  the  chamber  process,  by 
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FLOW  SHEET  OF  PROPOSED  PROCESS 

the  corrosive  action  of  the  gas  on  the  lead  chambers. 
A  plant  operating  on  brimstone  will  produce  less  lead 
sulphate  than  one  using  ore  roasting  furnaces,  which, 
in  turn,  will  produce  less  than  one  operating  on  blast- 
furnace gas.  From  0.6  to  6.0  lb.  per  ton  of  50-deg. 
chamber  acid  made  is  produced  at  such  plants.  The 
minimum  figure  results  mainly  from  the  corrosion  of 
the  lead  chambers.  The  maximum  figure  is  the  result 
of  using  pyrite  containing  lead,  a  part  of  which  is 
volatilized  as  lead  oxide  and  is  caught  in  the  chambers. 
A  much  larger  amount  is  contained  in  the  dust  and 
fume  from  the  various  operations  of  roasting,  sinter- 
ing, smelting,  and  converting  of  lead  ores.  Modern 
plants  are  designed  so  that  the  dividing  line  between 
dust  and  fume  is  quite  distinct,  in  order  to  facilitate 
the  recovery  of  the  two  byproducts  with  the  least  con- 
tamination. The  coarser  ore  dust  settles  in  dust  cham- 
bers  of  large  cross-section,   giving   a   gas   velocity   of 


about  4  ft.  per  sec,  and  is  then  either  briquetted  or 
sintered  and  returned  to  the  blast  furnace.  The  very 
lightest  dust  and  the  lead  fume  are  caught  in  a  bag 
filter  or  a  Cottrell  precipitating  plant,  but  they  are 
not  always  re-treated  by  the  same  process  which  caused 
their  production.  When  the  fume  is  sufficiently  free 
from  dust,  it  is  sometimes  further  purified  and  sold 
to  paint  makers,  but  the  extent  of  this  use  is  not 
sufficient  to  absorb  all  that  is  made. 

Lead-zinc  fume  with  varying  amounts  of  ore  du.st  is 
sometimes  leached  with  sulphuric  acid.  The  solution 
is  then  electrolyzed  for  the  production  of  electrolytic 
zinc,  and  the  residue  of  lead  sulphate  smelted  in  the 
blast  furnace.  The  quantity  so  treated  is  constantly 
increasing. 

Briquetted  and  Charged  to  a  Blast  Furnace  at 
One  Smelter 

The  bulk  of  the  lead  sulphate  produced  from 
sulphuric-acid  plants  in  the  United  States  is  purchased 
by  an  Eastern  custom  lead  smelter.  The  treatment 
charge  is  based  on  a  wet  ton,  and  it  usually  contains 
about  20  per  cent  moisture,  with  some  free  sulphuric 
acid.  If  much  acid  is  present,  sawdust  or  lime  is  added 
to  facilitate  handling.  It  is  then  briquetted  with  an 
equal  weight  of  dirty  litharge  lead  dross  or  other 
lead-bearing  material,  and  the  dried  briquets  are 
smelted  in  a  lead  blast  furnace.  They  are  mixed  with 
Parkes  process  antimonial  slag  for  the  production  of 
antimonial  lead,  or  with  silver-bearing  material  for  the 
production  of  silver-lead  bullion. 

If  the  quantity  of  lead  sulphate  is  in  excess  of  10  per 
cent  of  the  furnace  charge,  it  is  impossible  to  keep 
the  furnace  in  continuous  operation,  and  with  10  per 
cent  on  the  charge  the  furnace  tonnage  is  less  than 
half  of  normal.  If  the  chai-ge  does  not  contain  a  con- 
siderable quantity  of  uncombined  silica,  barren  silica 
flux  must  be  added  to  secure  a  satisfactory  reduction 
of  the  lead  sulphate. 

Some   Lead   Sulphate   Sold   to   Paint   Makers 

At  another  custom  smelter,  complex  zinc-sulphide 
ores  containing  lead,  gold,  and  silver  are  purchased,  as 
are  also  clean  zinc  ores.  The  complex  ores  are  roasted 
for  the  production  of  sulphuric  acid  by  the  contact 
process,  and  retorted  for  the  production  of  zinc.  The 
retort  residues  are  burned  in  a  blowing-up  furnace. 
The  lead-zinc  fume  recovered  from  the  baghouse  is 
sold  to  paint  makers.  The  resulting  sinter  is  smelted 
in  a  blast  furnace  for  the  production  of  silver-lead 
bullion.  The  blast  fui-nace  lead-zinc  fume  recovered 
from  the  baghouse  unit  connected  to  the  blast  furnace 
is  returned  to  the  furnace  until  its  zinc  is  lost  in 
the  slag. 

At  one  time,  a  portion  of  the  lead-zinc  fume  from 
this  plant  was  shipped  elsewhere  for  treatment.  This 
consisted  of  dissolving  the  zinc  in  sulphuric  acid  for 
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the  pi'oduction  of  electrolytic  zinc  and  selling  the  lead 
sulphate  to  a  custom  lead  smelter. 

At  one  of  the  custom  ore-smelting  plants  in  the 
West,  complex  lead-zinc  sulphide  ores  carrying  up  to 
20  per  cent  zinc  with  lead,  copper,  gold,  and  silver 
are  treated  as  follows:  Ore  crushed  to  i  in.  is  mixed 
with  1-in.  lime  rock  and  roasted  to  9  per  cent  sulphur. 
The  cooled  calcine,  mixed  with  20  per  cent  anthracite, 
is  charged  through  the  roof  and  along  the  side  walls 
of  a  reverljeratory  furnace.  Powdered  coal  keeps  the 
temperature  of  the  gases  at  the  furnace  outlet  at  about 
1,230  deg.  C.  The  matte  fall  is  12  to  15  per  cent, 
assaying  about  4.3  per  cent  lead,  4.8  per  cent  zinc, 
and  4.6  per  cent  copper.  The  slag  will  average  0.3  oz. 
of  silver,  0.1  to  0.2  per  cent  of  copper,  a  trace  of 
lead,  and  5  to  6  per  cent  of  zinc. 

The  furnace  gas  is  cooled,  and  filtered  in  a  baghouse. 
The  lead-zinc  fume  is  reheated  to  shrink  it  about  one- 
fifth,  so  that  it  weighs  about  60  lb.  per  bushel.  It  is 
then  shipped  in  bags  to  another  plant  for  treatment, 
which  consists  of  the  usual  electrolyzing  of  the 
sulphuric-acid  solution  for  zinc,  and  the  sale  of  the 
lead-sulphate  residue  to  the  custom  lead  smelter. 

Stored  on  the  Dump  at  a  Canadian  Plant 

One  of  the  largest  deposits  of  complex  lead-zinc 
sulphide  ores  in  the  world  is  in  Canada.  That  portion 
of  the  ore  which  is  treated  contains  6  oz.  of  silver 
per  ton,  with  lead,  zinc,  iron,  and  sulphur  amounting 
to  over  90  per  cent.  This  ore  has  a  natural  crystalliza- 
tion of  between  300  and  400  mesh.  The  part  which 
is  smelted  is  crushed  to  j\  in.,  roasted  in  Wedge 
furnaces,  and  the  calcine  sintered  in  Dwight  &  Lloyd 
machines.  The  sinter  is  crushed,  again  sintered  in 
Huntington-Heberlein  pots,  and  smelted  in  lead  blast 
furnaces  for  the  production  of  silver-lead  bullion.  All 
of  the  10  to  20  per  cent  of  zinc  is  lost.  The  portion 
which  is  leached  is  crushed  to  200  mesh,  roasted, 
leached  with  sulphuric  acid,  the  resulting  solution 
electrolyzed  for  the  production  of  zinc,  and  the  tailing, 
containing  a  large  portion  of  the  zinc,  all  of  the  silver, 
and  all  of  the  lead  in  the  form  of  lead  sulphate,  is 
stored  on  the  dump  for  future  treatment,  as  the  attempt 
to  smelt   it  proved  to   be  unprofitable. 

Consideration  has  been  given  to  the  suggestion  to 
smelt  all  of  the  ores  and  the  zinc  tailing  on  the  dump. 
in  a  reverberatory  fufnace,  fuming  all  the  lead  and 
/line,  and  leaching  the  fume  with  sulphuric  acid  for 
the  production  of  electrolytic  zinc  and  lead  sulphate. 
This  would  increase  the  zinc  extraction  materially,  but 
would  result  in  the  production  of  a  byproduct  of  more 
than  one  hundred  tons  of  lead  per  day,  in  the  form 
of  a  residue  of  almost  pure  lead  sulphate.  This  sug- 
gested method  of  treatment  was  considered  unsuitable, 
because  a  method  could  not  be  found  for  the  economical 
reduction  of  the  lead-sulphate  precipitate. 

Research  Work  of  Buiieau  of  Mines 

In  an  endeavor  to  find  a  cheaper  way  of  treating 
low-gi-ade  lead  ores,  a  considerable  amount  of  research 
work  was  done  at  the  Salt  Lake  Station  by  the  Bureau 
of  Mines.  The  results  of  these  investigations  are  pub- 
lished in  Bulletin  No.  157,  entitled  "Innovations  in  the 
Metallurgy  of  Lead,"  1918,  and  although  most  of  the 
tests  were  made  on  oxidized  ores,  some  sulphide  ores 
were  roasted  and  certain  tailings  treated  which  con- 
tained appreciable  amounts  of  lead  sulphate.  The  ease 
with  which  lead  salts,  including  lead  sulphate,  are  dis- 


solved by  a  saturated  solution  of  sodium  chloride  is 
clearly  shown.  Many  precipitants  were  used  to  remove 
the  lead  from  solution,  but  in  each  case  it  was  neces- 
sary to  melt  the  resulting  precipitate.  The  most 
promising  tests  made  were  by  electrolytic  precipitation 
to  metallic  lead.  Cast-iron  anodes  were  used.  This 
required  the  solution  of  at  least  56  lb.  of  iron  for  each 
207  lb.  of  lead  precipitated,  which,  with  the  loss  of 
the  iron,  made  the  scheme  of  little  commercial  value. 

Wet  Methods  Offer  Most  Promise 

After  smelting  many  thousands  of  tons  of  lead- 
sulphate  precipitate  in  the  many  years  which  I  have 
spent  in  the  lead-smelting  business,  I  am  of  the  opinion 
that  no  satisfactory  method  will  be  found  for  the  reduc- 
tion of  lead-sulphate  precipitate  in  the  dr>-  way. 
Realizing  the  importance  of  finding  a  better  and  cheaper 
method,  I  have  carried  on  research  work  which  has  led 
into  very  promising  electro-chemical  methods.  A  suit- 
able wet  method  could  compete  with  lead  smelting  in 
a  district  where  that  was  carried  on,  and  would  have 
many  advantages  in  certain  isolated  mining  and  milling 
districts  where  smelting  could  not  be  considered.  The 
following  process  seems  to  me  a  considerable  improve- 
ment on  the  present  practice: 

The  lead  sulphate  is  dissolved  in  a  suitable  solvent. 
such  as  a  neai'ly  saturated  brine  or  solution  of  sodium, 
calcium,  or  magnesium  chloride  containing  a  quantity 
of  an  easily  oxidizable  salt,  such  as  ferrous  chloride, 
in  amount  and  for  the  purpose  described  later.  The 
solution  of  lead  thus  obtained  is  then  electrolyzed,  using 
a  lead  or  iron  cathode  and  an  insoluble  anode  of 
graphite,  carbon,  magnetite,  duriron,  or  other  suitable 
substance. 

The  oxidized  salt,  or  ferric  iron,  resulting  from  the 
depolarizing  action  of  the  ferrous  chloride  during  the 
electrolysis  may  be  reduced  to  the  ferrous  condition 
by  means  of  sulphur  dioxide  or  other  reducing  agents. 
A  portion  of  the  sulphate  radical  is  precipitated  and 
removed  from  the  solution  resulting  from  electrolysis, 
hy  adding  a  substance  capable  of  forming  an  insoluble 
sulphate,  enough  being  added  to  prevent  the  accumula- 
tion of  the  sulphate  radical.  The  solution  thus  treated 
is  readily  usable  for  dissolving  fresh  quantities  of 
lead  sulphate,  and  a  cycle  is  thus  established. 

This  process  might  be  carried  out  as  follows:  Lead 
sulphate,  or  the  material  containing  lead  sulphate,  is 
charged  into  a  suitable  apparatus  and  brought  into 
contact  with  the  brine  solution  long  enough  to  dissolve 
it.  The  resulting  solution  is  then  removed  or  decanted 
from  any  insoluble  residue.  It  contains  approximately 
1  per  cent  of  lead  in  the  regular  course  of  operation, 
and  is  then  ready  for  electrolysis.  In  starting  operations, 
a  quantity  of  ferrous  chloride  is  added  to  this  solution, 
to  act  as  a  depolarizing  agent  in  the  subsequent  elec- 
trolytic step,  and  to  prevent  disintegration  of  the  anode. 
The  amount  of  iron  present  in  solution  as  ferrous 
chloride  must  be  in  excess  of  the  chemical  equivalent 
of  lead  precipitated  during  any  cycle.  Electi-olysis  is 
carried  out  in  the  usual  way,  utilising  an  anode  of 
graphite  or  other  suitable  material. 

The  chlorine  evolved  at  the  anode  immediately  unites 
with  the  ferrous  chloride,  forming  ferric  chloride,  so 
that  no  free  chlorine  is  liberated.  It  is  usually  advan- 
tageous to  precipitate  by  electrolysis  at  this  stage  as 
much  of  the  lead  as  possible,  so  that  the  resulting  solu- 
tion m.ay  contain  as  little  as  0.01  per  cent  of  lead. 

The  solution,   as  it  leaves  the  electrolytic   tanks,   is 
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carried  into  an  apparatus  to  reduce  the  ferric  iron  to 
ferrous  iron  and  to  precipitate  the  amount  of  sulphate 
ladical  requiring  removal.  The  ferric  chloride  formed 
in  each  cycle  must  be  again  reduced  to  the  ferrous 
condition  for  two  reasons:  First,  any  considerable 
amount  of  ferric  chloride  has  a  disadvantageous  effect 
in  seriously  reducing  the  cathodic  deposition  efficiency, 
and,  second,  as  large  a  proportion  of  the  total  iron  as 
possible  should  be  present  in  the  ferrous  condition,  in 
order  to  make  use  of  its  depolarizing  action. 

Sulphur  dioxide,  or  sulphur  dioxide  combined  with 
lime  as  calcium  sulphite,  may  be  used  to  reduce  the 
ferric  iron  to  the  ferrous  condition.  If  sulphur  dioxide 
be  used,  the  operation  may  take  place  in  a  tower  like 
that  in  use  for  similar  purposes.  If  calcium  sulphite 
be  used,  it  is  prepared  and  added  to  the  solution  in  an 
agitating  apparatus.  It  may  be  advisable  to  reduce  the 
ferric  iron  in  other  ways,  depending  on  local  condi- 
tions and  material  available  for  treatment.  For 
example,  instead  of  using  sulphur  dioxide  produced  in 
the  usual  drj-  way,  it  may  be  found  more  convenient 
to  bring  the  solution  containing  the  ferric  chloride  in 
contact  with  a  sulphide  ore  capable  of  being  acted  on 
and  dissolved  by  the  ferric  chloride.  This  may  also 
serve  to  extract  one  or  more  of  the  valuable  constituents 
of  the  ore. 

The  free  or  combined  sulphuric  acid  which  accumu- 
lates must  be  precipitated  by  agitation  with  lime  or 
otherwise,  to  preserve  the  solvent  action  of  the  brine 
liquors  on  lead  sulphate.  The  resulting  precipitate  may 
be  removed  by  settling  and  drawing  off  the  solution. 
The" solution  thus  prepared  is  ready  for  the  repetition 
of  the  cycle,  and  may  be  pumped  back  to  the  lead- 
sulphate  dissolving  apparatus. 

The  lead  will  be  precipitated  as  cathodes,  nodules, 
and  as  a  powder.  The  cathodes  would  be  washed,  melted 
in  a  kettle,  and  cast  into  pigs.  The  nodules  would 
be  washed,  and  melted  in  a  dross  reduction  furnace. 
The  powdered  lead  would  be  filtered  and  washed  free 
from  all  solution  salts,  and  the  further  treatment  would 
depend  upon  the  purpose  to  which  the  lead  is  to  be  put. 
If  smelted  for  pig  lead,  the  filter  cake  could  be  charged 
wet  into  the  dross  reduction  furnace.  If  for  use  in 
certain  manufactured  products,  for  which  it  would  be 
very  acceptable,  it  might  be  advisable  to  wash  it,  before 
removal  from  the  filter,  with  a  weak  acid  solution.  The 
drying  would  tend  to  oxidize  it. 


The  Future  Prospector 

Old-Time  Type  Should  Be  Supplemented  by  Techni- 
cally Trained  and  Experienced  Men  To  Conduct 
Further  Investigation  of  Known  Areas 

By  a.  G.  Wolf 

^^'ritten  exclusively  for  the  Engineering  and  Mining  Journal 

IN  RECENT  months  a  great  deal  has  been  published 
in  the  technical  press  concerning  the  passing  of  the 
prospector  and  the  consequent  decrease  in  the  number 
of  new  discoveries.  Many  ways  have  been  suggested 
for  righting  this  situation;  but  is  it  true  that  the 
prospector  is  passing,  and  are  there  fewer  prospects 
now  being  worked  or  discoveries  being  made  than  was 
the  case  a  few  years  ago? 

In  the  first  place,  I  do  not  believe  prospectors  are 
becoming  fewer.  Without  doubt  the  old-time  pros- 
pector is  decreasing  in  numbers — the  one  who,  in  the 


spring,  loaded  all  his  earthly  belongings,  including  a 
sack  of  beans  and  some  slabs  of  bacon,  on  a  burro,  or 
on  two  burros  if  he  was  opulent,  and  headed  for  "parts 
unknown." 

Then,  too,  there  is  less  "grubstaking,"  because  of 
there  being  less  likelihood  of  good  discoveries  being 
made  than  formerly.  However,  these  are  not  the  only 
prospectors.  I  think  I  am  correct  in  saying  that  in 
nearly  every  mine  in  the  Western  states,  employing 
over  fifty  men  and  situated  in  a  section  where  outside 
work  in  winter  is  not  practicable,  at  least  one  of  the 
miners  is  a  prospector  who  works  during  the  winter 
and  early  spring  months  only  to  grubstake  himself  for 
his  summer  and  fall  campaign  of  prospecting  or  of 
development  work  on  a  prospect  already  discovered. 

Now  as  to  the  second  question,  are  fewer  discoveries 
being  made?  Yes,  undoubtedly;  and  the  number  is 
decreasing  yearly.  But  what  has  already  been  said 
about  prospectors  indicates  that  thousands  of  discov- 
eries have  already  been  made,  the  true  value  of  which 
has  not  been  disclosed. 

Various  proposals  have  been  made  with  the  idea  of 
improving  the  quality  and  increasing  the  number  of 
prospectors.  All  of  them  are  open  to  objections ;  but, 
nevertheless,  something  new  must  be  tried  to  produce 
new  results.  From  a  humanitarian  standpoint,  the 
plan  of  Federal  aid,  suggested  recently  through  the 
Engineering  and  Mining  Journal,  has  one  excellent 
point,  that  of  offering  remunerative  and  healthful  work 
to  invalided  soldiers  who  require  such  an  outdoor  life  to 
effect  a  recovery.  Manifestly,  however,  it  will  not  aid 
in  the  solution  of  this  problem,  for  even  after  giving 
the  men  the  rudiments  of  mineralogy,  geology,  and  other 
subjects,  they  would  be  of  little  or  no  practical  value  in 
finding  mines. 

The  employment  of  able-bodied  men  by  the  Govern- 
ment on  a  salary  basis,  as  was  also  suggested,  I  believe 
would  only  be  an  incentive  for  certain  individuals,  tem- 
peramentally disinclined  to  work,  to  seek  "soft"  jobs. 

Selection  of  properly  experienced  technical  men, 
rather  than  the  educational  training  of  the  present  type 
of  prospector,  appears  to  me  to  be  the  quickest  and  best 
way  of  improving  the  efficiency  of  the  whole  class  of 
prospectors.  The  kind  of  man  now  needed  for  pros- 
pecting work  is  one  who  has  had  education  as  a  mining 
engineer,  and  has  had  at  least  ten  years'  practical  ex- 
perience, a  large  part  of  this  time  as  field  engineer, 
examining  engineer,  and  mine  superintendent. 

Little  prospecting  has  been  done  by  men  of  this 
caliber,  so  many  discoveries  should  be  made  of  mineral 
which  the  old-time  prospector  overlooked.  True,  the 
quality  of  imagination, — that  makes  a  man  dig 
on  faith  alone,  so  pi'onounced  in  the  old-timer,  will  be 
largely  lacking  in  these  technical  prospectors.  A  large 
part  of  the  country,  however,  has  been  explored  by  the 
old-timers  and  will  be  again,  as  there  are  still  many 
representatives  in  the  field.  Technically  trained  pros- 
pectors will  serve  two  purposes:  they  will  scour  the 
country  all  over  again,  applying  greater  knowledge  to 
the  work  than  has  ever  been  employed  before,  and  will 
also  examine  prospects  already  discovered  and  worked. 

I  feel  confident  that  the  employment  of  field  engineers 
and  capital  as  described  will  result  in  the  gleaning  of 
many  good  mines  from  discoveries  already  made  but 
lying  dormant  because  of  lack  of  capital  or  proper 
direction  in  its  use;  and  that  many  absolutely  new  dis- 
coveries will  be  made. 
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Important»Factors  in  Red-Brick  Manufacture 

Common  Building  Brick  Cannot  Be  Made  From  Any  Kind  of  Clay — Chemical,  Mineralogical, 

And  Mechanical  Tests,  Supplemented  by  Geological  Exploration,  Must 

Be  Carried  Out  To  Avoid  Costly  Failures 

By  Robert  W.  Jones 

Written  exclusively  for  the  Engineering  and  Mining  Journal 


INDUSTRIAL  mistakes  and  failures  are  an  interest- 
ing study  to  the  engineer;  they  may  seriously  affect 
a  small  group  of  people  or  may  interfere  to  a  great 
extent  with  the  future  industries  of  the  region  in  which 
they  are  made.  A  district,  particularly  a  mining  dis- 
trict, may  remain  dormant  for  years  as  a  result  of  fail- 
ure properly  to  recognize  conditions.  In  the  non- 
metallic  industries,  such  failures  are  usually  not  prom- 
inently brought  to  the  attention  of  engineers.  The 
romance  and  glamor  of  metal  mining  are  more  interest- 
ing, and  this  industry,  as  an  object  of  scientific  study, 
has  far  outgrown  certain  more  prosaic  non-metallic 
activities,  such  as  the  production  of  common  brick  from 
clay  or  shale. 

Cost  of  Raw  Material  Not  Easily  Determined 

Few  producers  of  common  brick  can  state  correctly 
the  cost  of  their  raw  materials  in  terms  of  output.  A 
large  portion  of  the  crude  materials  that  go  into  the 
forming  of  common  brick  are  returned  at  some  point 
in  the  process  for  re-working.  Another  portion,  and 
usually  large,  is  finished  and  sold  as  "under  grade." 
When  the  true  cost  figures  of  the  raw  material  are  cal- 
culated, it  is  usually  found  that  they  are  out  of  propor- 
tion to  the  other  costs  of  manufacture.  The  economical 
manufacture  of  brick  usually  depends  upon  the  cheap 
production  of  the  raw  clay  or  shale,  and  the  engineer 
who  can  succeed  in  this  latter  will  soon  find  it  advan- 
tageous to  make  the  brick  as  well. 

The  first  production  of  common  building  brick  in  the 
Eastern  United.  States  on  a  commercial  scale  was  made 
about  1628.  The  growth  of  the  building-brick  industry 
in  this  country  can  be  divided  into  three  periods :  from 
1628  to  1835  all  bricks  were  hand  made;  from  1835  to 
1852  automatic  brick  machines  were  employed;  and 
from  1852  to  the  present,  wire-cut  bricks  have  come  to 
the  fore. 

The  rate  of  progress,  as  shown  in  the  improvement  of 
manufacturing  methods,  has  been  slow,  but  the  general 
knowledge  concerning  the  crude  materials  necessary 
for  the  manufacture  of  building  brick  is  little  ahead  of 
that  obtaining  during  the  first  period  of  manufacture. 
To  most  producers  of  common  brick,  clay  is  simply  clay, 
and  they  have  no  knowledge  of  the  more  or  less  com- 
plex mechanical  mixture  of  the  materials  with  which 
they  are  working. 

Nearly  all  producers  are  acquainted  with  the  ultimate 
chemical  composition  of  the  clay  used,  e.xpressed  as 
oxides  of  the  various  elements.  They  may  also  be 
acquainted  with  the  rational  analysis  showing  the  per- 
centage of  clay-substance,  quartz  and  feldspar.  The 
statement  has  often  been  made  that  the  commercial 
value  of  a  clay  depends  only  on  the  amounts  of  the  four 
minerals,  quartz,  kaolinite,  feldspar,  and  mica,  which 
may  be  present.    This  may  be  true  for  a  kaolin  or  other 


high-grade  clay,  but  for  the  average  producer  of  com- 
mon brick  to  plan  his  future  with  such  a  principle  in 
mind  is  to  invite  disaster.  Kaolinite,  we  have  been 
taught,  is  the  basis  of  all  clays,  and  it  is  usually  in- 
cluded under  the  term  of  clay  substance.  Accepting 
these  general  statements  as  including  all  clays,  and  pay- 
ing no  attention  to  other  substances,  operators  have 
constructed  plants,  oftentimes  with  the  approval  of 
engineers,  which  have  resulted  in  nothing  but  failure. 

Importance  of  Analysis 

The  principal  value  of  an  ultimate  chemical  analysis 
of  a  clay  is  in  the  detecting  of  unusual  substances. 
The  mineral  analysis  is  of  great  importance.  It  should 
not  be  calculated  from  the  ultimate  analysis,  but  should 
be  made  from  a  combination  of  chemical,  mechanical, 
and  mineralogical  (petrographical)  analyses.  Studied 
in  this  way,  many  surprising  and  interesting  facts 
about  both  the  chemical  and  physical  composition  of  the 


FIG.   1.     REMAINS  OF  A  $250,000  PLANT 

clay  may  be  learned.  If  the  intention  is  to  use  a  clay 
as  a  crude  material  it  will  always  be  advisable  to  have 
a  thorough  chemical  and  physical  examination  made, 
not  on  one  sample  but  on  many  samples,  and  to  have 
these  examinations  carried  on  in  conjunction  with  a 
proper  geological  examination. 

As  in  metallurgy,  the  mill  test  is  often  a  delusion, 
and  the  results  are  of  little  value  unless  carried  out 
after  the  laboratory  and  field  work  has  been  completed. 
A  proper  geological  examination  of  a  clay  deposit  does 
more  than  simply  take  into  account  the  geological  his- 
tory of  the  deposit  such  as  we  are  familiar  with  in  vari- 
ous geological  reports.  Borings  are  made,  pits  are  sunk, 
tunnels  are  driven,  and  when  the  work  is  finished  we 
have,  in  conjunction  with  a  topographic  map,  a  complete 
set  of  sections  showing  in  detail  the  various  beds,  with 
a  complete  set  of  samples. 

The  following  brief  descriptions  of  tjijical  failures 
may  be  of  interest. 

1.     This  property  was  placed  in  operation  for  the 
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manufacture  of  paving  brick,  with  the  intention  of 
using  a  red-burning  shale.  The  cost  of  this  plant, 
including  land,  is  estimated  at  $250,000.  The  plant  was 
built  on  the  strength  of  brief  tests,  and  when  produc- 
tion started  it  was  found  that  the  shale  was  not  plastic 
enough  to  stand  up  properly  in  the  column.  To  correct 
this  defect  it  was  necessary  to  add  some  soft  plastic 
clay.  The  difference  in  temperature  between  the  fusion 
point  and  proper  vitrification  point  of  this  clay  and 
shale  mixture  was  so  slight  that  though  portions  of  the 
kiln  would  be  properly  burned,  the  underburned  and 
Gverburned  formed  such  a  large  percentage  of  the  total 
that  it  was  found  impossible  to  continue  operation.  In 
this  region,  if  anyone  suggests  the  possible  advantages 
of  manufacturing  a  wire-cut  brick  from  any  shale  or 
clay  he  is  invited  to  look  over  the  ruins  (Fig.  1)  of  the 
modern  kiln  standing  on  this  property  as  an  example 
of  the  fate  which  awaits  him.  This  failure  was  not  due 
to  improper  equipment,  but  to  a  lack  a  knowledge  con- 
cerning the  geology  and  physical  and  chemical  charac- 
teristics of  the  shales  and  clays. 

2.     A   six-machine  yard  was   opened,   convenient   to 
both  water  and  rail  transportation,  for  the  manufac- 
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FIG.    2. 


APPEARANCE  OF  BUICK  IN  PLANT  2 
AFTER  BURNING 


without  screening.  The  temperature  of  burning  did  not 
need  to  be  carried  very  high,  and  the  industry  had  all 
the  indications  of  an  assured  success.  However,  after 
standing  in  the  stock  piles  for  a  short  time,  the  bricks 
began  to  scale  badly,  so  that  they  were  unfit  for  use,  as 
intended,  as  face  brick.  Fig.  3  shows  what  happened  to 
the  stock  piles  in  a  few  years.  All  that  remains  is  a 
mass  of  crumbly  burned  clay,  with  the  general  form  of 


ture  of  the  ordinary  soft-mud  building  brick.  The  total 
machine  capacity  was  approximately  135,000  per  day, 
and  four  markets  were  available,  insuring  continuous 
production.  A  burning-shed  of  40  arches'  capacity  was 
constructed,  with  a  total  burning  capacity  of  1,400,000. 
A  wharf  and  side  track  were  also  built.  The  clay  wa.s 
of  the  usual  grade,  or  appeared  so,  and  active  produc- 
tion was  started  with  the  preparation  of  one  kiln  of 
700,000  brick,  for  burning.  The  result  after  burning 
is  shown  in  Fig.  2.  Following  the  ordinary  burning 
practice  of  the  region,  and  using  the  "settle"  of  the 
brick  as  an  indicator,  the  result  was  that  the  entire 
kiln  was  more  or  less  fused  into  a  solid  mass.  In  addi- 
tion, the  clay  was  found  to  carry  lime  pebbles,  causing 
the  brick  to  swell  and  burst.  This,  the  only  kiln  of 
brick  burned  on  the  property,  still  stands  as  it  was  left 
about  fifteen  years  ago.  The  investment  is  a  total  loss. 
3.  In  this  case  there  was  also  a  loss  due  to  ignorance 
of  the  chemical  composition.  The  clay  was  a  remark- 
able red-burning ,  material  compared  with  the  usual 
clays  of  the  region.  On  the  strength  of  the  color,  it 
was  decided  to  make  what  is  known  as  a  dry-press 
brick,  using  just  enough  moisture  to  hold  the  clay  grains 
together,  and  forming  under  great  pressure.  This 
method  gives  a  remarkably  true-formed  product.  The 
material  worked  well  and  was  passed  through  the  plant 


FIG. 


3.      CRUMBLING  OF   BRICK   MADE   BY  PLANT    3    DUB 
TO  GYPSUM  CRYSTALS 


brick.  Another  total  loss.  The  trouble  here  was  due 
to  crystals  of  gypsum  which  were  found  throughout  the 
entire  deposit.  Some  were  four  inches  long,  and  they 
were  so  abundant  that  they  could  be  noticed  at  a  dis- 
tance of  fifty  feet  from  the  face  of  the  clay. 


Tunneling  the  English  Channel,  which  is  now  certain  of 
accomplishment,  will  be  the  world's  greatest  engineering 
feat  with  the  possible  exception  of  the  Panama  Canal.  This 
tunnel,  which  will  link  France  and  England,  will  be  30  miles 
long.  More  than  21i  miles  must  be  constructed  under  the 
sea.  The  plans  call  for  two  tunnels,  each  of  18  feet  diam- 
eter, with  connecting  cross  galleries  every  200  yards.  The 
greatest  depth  of  water  to  be  encountered  will  be  180  feet. 
To  make  the  tunnel  thoroughly  safe,  it  will  be  100  feet  below 
this  level,  or  280  feet  below  the  surface  of  the  water. 
When  completed,  electrically  driven  trains  will  pass  through 
the  tunnel,  and  it  is  quite  probable  that  trains  made  up  in 
England  will  run  throughout  Europe  without  the  necessity 
of  the  passengers  having  to  change  cars. 
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Fake  Townsite  Schemes 


Oily  Talk  of  Oil  and  Minerals  To  Separate    the  Unwary  From  Their  Bank  Accounts^How 

The  Western  Promoter  Works  the  Distant  Financial 

Fields — The  Land  Lottery 

By  Albert  G.  Wolf 

Written  exclusively  tor  the  Engineering  and  Mining  Journal 


THE  promoters  of  wildcat  mines,  the  stock-selling 
agents  for  oil  wells  yet  to  be  drilled  in  formations 
as  barren  of  oil  as  the  rhyolites  of  Nevada,  the 
peddlers  of  shares  in  get-rich-quick  schemes  involving 
the  use  of  some  patented  machine  or  process,  have 
been  exposed,  legislated  against,  and  held  up  to  the 
scornful  gaze  of  the  previously  unsuspecting  public. 
The  lightning-rod  agent  has  long  ago  passed  into  ob 
livion.  Every  effort  has  been  made  by  reputable  pub- 
lications to  educate  the  people  in  the  matter  of  fako 
"investments,"  and  blue-sky  laws  have  been  passed  to 
protect  the  public.  But  there  is  still  permitted  to  roam 
at  large  one  of  the  worst  fakes  that  human  ingenuity 
ever  devised.  It  is  all  the  more  reprehensible,  filthy, 
and  utterly  despicable  because  it  aims  to  catch  as  vic- 
tims those  who  can  least  afford  to  lose,  and,  conversely, 
those  who  know  the  least  about  investing  their  meager 
savings.  I  refer  to  the  fake  toivnsife.  And  the  adjec- 
tive fake  is  so  generally  applicable  to  townsite  that  the 
two  words  might  well  be  hyphenated. 

Nefarious  Operations  of  the  Townsite  Company 

How  far  back  the  history  of  townsite  companies 
extends  is  not  recorded,  and  whether  or  not  the  number 
of  these  schemes  is  increasing  I  do  not  know ;  but  one 
thing  is  certain :  In  the  time  in  which  this  generation 
has  the  most  interest,  the  present,  this  na.s'ty  ulcer  of 
dishonest  commercialism  breaks  out  altogether  too  fre- 
quently. There  are  undoubtedly  some  honestly  con- 
ducted townsite  "deals,"  but  the  vast  majority  of  them 
are  fakes,  for  in  practically  every  case  the  land  is  sold 
at  a  gi'eat  increase  over  its  real  value,  even  after 
deducting  the  enormous  cost  of  promotion.  Surely,  a 
scheme  is  a  fake,  to  say  the  least,  that  obtains  $1,000 
per  acre  for  land  that  is  not  worth  $50,  and  obtains 
the  money,  too,  by  lying  advertisements  and  agents. 

In  most  instances  a  piece  of  low-priced  or  worthless 
land  near  some  building  industry,  mineral  strike,  or 
proposed  railroad  extension  is  obtained.  It  is  then 
divided  into  one  thousand  or  five  thousand  "business" 
and  "resident"  lots.  A  beautiful  prospectus  is  printed, 
showing  the  lot  divisions,  numbers,  names  of  streets, 
park  and  band-stand  reservations;  also  pictures  of  the 
nearby  county  seat,  of  the  thriving  industry  (if  there 
be  such)  a  few  miles  off,  but  described  as  being  within 
easy  walking  distance,  or  of  some  mineral  discovery  that 
is  destined  to  bring  in  thousands  of  settlers  to  this 
locality. 

"Miner.xl  Under  Your  Lot" 

If  mineral  is  the  inducement,  it  is  always  printed  ir 
bold  type,  "there  may  be  mineral  under  your  lot — 
enough  to  make  your  posterity  rich  forever  more." 
Then  the  smooth-tongued  hustling  agent  is  called  in 
and  promised  25  per  cent  of  the  gross  receipts  from 
sales  if  he  sells  all  the  lots.     If  there  is  no  inducement 


of  possible — nay,  almost  certain — mineral  wealth  under 
the  townsite,  then  a  grand  lottery  scheme  must  be 
devised  to  serve  as  bait  for  the  human  emulators  of 
a  certain  well-known  but  despised  fish.  In  this,  some 
grand  prize  or  several  prizes  are  to  be  drawn  for, 
each  lot  owner  to  have  as  many  chances  as  he  is  for- 
tunate enough  to  own  lots.  No  chance  to  lose:  the  land 
is  worth  the  money,  the  prize  is  simply  something 
thrown  in  by  the  promoters  out  of  the  largeness  of 
their  heai-ts,  say  the  prospectuses. 

Then  comes  the  selling.  Does  the  agent  start  close 
to  the  townsite  and  try  to  sell  to  the  nearby  residents, 
working  out  in  ever-widening  circles?  He  does  not. 
He  buys  a  ticket  that  will  carry  him  at  least  one 
thousand  miles,  and  two  thousand  is  better.  If  it  is 
land  with  alleged  mineral  wealth,  then  farmers  are  the 
usual  victims  of  this  unscrupulous  person;  if  farming 
land,  why,  then,  no  better  place  than  Western  mining 
communities  to  sell ;  and  if  oil,  any  city  will  do. 

"Townsite  Investments"  Usually  a  Complete  Loss 

Do  these  townsite  schemes  ever  bring  the  sudden 
wealth  to  the  buyers  of  lots  that  is  promised  in  the  pros- 
pectuses? Not  once  in  a  thousand  times.  More  often 
is  the  final  result  like  that  of  Springdale,  an  old  mining 
camp  in  Nye  County,  Nev.,  where  a  townsite  was  laid 
out  and  lots  were  sold.  After  the  death  of  the  boom, 
the  town  passed  away  too,  and  years  after  part  of  the 
same  ground  once  sold  for  town  lots  was  taken  up  as 
a  homestead  under  the  desert  entry  act. 

One  or  t\vo  examples  of  towTisite  schemes  will  serve 
well  to  instruct  the  inexperienced  and  easily  deceived 
investor.  For  the  first  example  consider  the  townsite, 
say,  of  "Ashville,"  in  a  Western  state  with  rapidly 
increasing  agricultural  resources.  A  minute  village  on 
a  local  branch  of  railroad  was  used  as  a  nucleus.  A 
townsite  fourteen  blocks  square  was  laid  out  on  land 
that  at  the  most  highly  inflated  value  was  not  worth 
moi-e  than  $200  an  acre  for  agricultural  purposes. 
Resident  lots  50  x  140  ft.  and  business  lots  25  x  140  ft. 
were  sold  for  $150  each  on  time  pa.vnients,  with  a  small 
percentage  off  for  ■  cash.  In  other  words,  the  buyers 
got  fairly  good  farm  land  for  not  less  than  $900  per 
acre.  To  make  this  land  worth  its  purchase  price  a 
town  of  5,000  inhabitants  would  have  had  to  spring  up 
here.  The  promoters  cleared,  it  can  be  estimated,  some- 
where between  $50,000  and  $100,000  on  sales  alone. 
But  they  had  another  chance  to  win  if  the  town  did 
grow,  for  the  heart  of  the  townsite  was  held  out  when 
the  sale  was  made. 

The  Lying  Pro.'^pectvs  and  Agent  and  the  Lottery 

What  made  people  buy?  will  be  asked.  In  part,  a 
beautiful  prospectus  and  smooth-tongued  agents,  breezy 
and  persuasive,  but  mainly  the  gambling  feature  con- 
nected with  this  deal.     The  whole  thing  was  a  lottery. 
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In  addition  to  the  lots,  a  hotel,  several  bungalows,  a 
couple  of  forty-acre  tracts,  and  other  valuable  prop- 
erties were  all  thrown  into  a  hat,  figuratively  speaking, 
and  each  purchaser  drew  as  many  times  as  he  had  paid 
in  multiples  of  $150.  To  this  day  the  original  gamblers 
have  never  been  informed  who  drew  the  hotel.  Maybe 
it  is  still  in  the  hat.  But  the  people  went  into  this  with 
their  eyes  open,  it  will  be  argued.  Quite  true;  but  the 
Government  does  not  permit  roulette  or  faro;  and  why 
should  it  tolerate  a  gambling  game  where  the  chance 
to  win  is  less  than  one  in  one  hundred? 

Territory  "A  Short  Distance  From  the  Well" 

Another  townsite  in  an  oil-producing  state  will  be 
sold  by  using  entirely  different  inducements.  A  tract 
of  land  about  one  hundred  acres  in  extent  has  been  so 
divided  that,  in  addition  to  the  streets,  there  will  be  ten 
lots  to  the  acre.  These  lots  are  for  sale  at  the  price  of 
$100  per  lot,  or  $1,000  an  acre  to  the  promoters  for  land 
not  worth  a  tenth  part  of  that.  A  prospectus,  with 
several  illustrations  and  maps,  containing,  to  use  a  mild 
term,  many  exaggerations  of  the  facts,  has  been  printed, 
and  agents  are  in  the  field  looking  for  buyers.  Some  of 
these  "exaggei-ations"  are  nearly,  if  not  quite,  suffi- 
ciently gross  to  get  the  agents  into  trouble  with  the 
postal  department  if  any  business  is  being  done  by  mail. 
To  quote  from  the  prospectus:  "We  give  you  a  lot 
.  .  .  which  is  located  not  in  a  wildcat  territory 
but  in  proven  territory  and  close  to  production  ...  a 
short  distance  from  the well." 

The  italics  are  mine.  The  unvarnished  truth  is 
that  the  townsite  most  certainly  is  in  wildcat  territory 
by  any  construction  of  the  meaning  of  that  term.  The 
statement  that  it  is  in  "proven  territory"  is  a  delibei'ate 
lie.    "Close  to  production"  and  "a  short  distance"  from 

the  well  simmers  down  to  a  mile  or  more  as  the 

crow  flies  from  this  well,  which  is  producing  some  oil, 
but  in  such  meager  quantity  that  one  man  with  a  tank 
wagon  and  a  team  of  mules  hauls  off  the  production  and 
peddles  it  to  nearby  drilling  rigs,  which,  by  the  way, 
are  not  drilling  for  oil. 

Actual  Value  of  Land  $1  an  Acre 

To  quote  further:  "All  of  the  land  surrounding  this 
well  has  been  leased  up  by  the  big  oil  companies,  and 
now  df^eper  tests  are  under  way  to  prove  up  the  big 
stratas  of  oil."  This  is  verbatim  from  the  prospectus. 
It  is  a  most  barefaced  falsehood.  Nearly  all  of  the  land 
surrounding  this  well  is  held  in  fee  by  companies  other 
than  oil  companies,  and  the  little  not  so  held  is  leased 
by  the  same  interests.  Big  oil  companies  do  hold  consid- 
erable acreage  under  lease  in  this  and  the  adjoining 
league  (a  land  division),  but  at  a  considerable  distance 
from  the  "producing"  well.  These  leases,  with  the  ex- 
ception of  those  obtained  by  one  promoter,  have  been 
held  for  years,  and  taxes  are  paid  on  an  assessed  valua- 
tion of  about  one  dollar  per  acre  for  the  leases.  That 
does  not  indicate  "proven  territory."  As  to  the  "deeper 
tests,"  one  company  has  drilled  a  deep  wildcat  well  in 
this  section,  and  abandoned  it  without  producing  oil. 
More  exaggerations  could  be  shown,  but  I  believe  suffi- 
cient has  been  set  forth  to  indicate  how  truth  is  per- 
verted to  serve  the  ends  of  the  promoter. 

Comment  on  the  absurd  mistakes  in  grammar  and 
English  which  abound  in  this  prospectus  are  unneces- 
sary, except  to  point  out  that  they  alone  would  make  a 
discriminating  reader  dismiss  the  whole  affair  as  the 
clum.sy  work   of  crude   schemers.      Unfortunately,   the 


prospective  victims  are  not  always  discriminating  read- 
ers or  listeners,  and  fall  easy  prey  to  misstatements  in 
print  and  to  the  unctuous  palavering  of  an  oily-tongued 
salesman,  e.specia!ly  if  the  land  being  sold  is  at  a  great 
distance.  To  illustrate  this  fact,  and  to  show  that  the 
promoters  themselves  are  cognizant  that  distance  lends 
enchantment,  one  of  the  selling  agents  made  the  state- 
ment that  if  the  promotors  depended  upon  local  sales 
the  townsite  deal  would  not  be  a  success ;  but  that  after 
selling  what  they  could  close  by  they  would  take  the 
whole  business  away  off,  to  Illinois,  for  example,  where 
the  people  would  not  consider  the  lots  for  home  build- 
ing, but  would  snatch  at  the  oil  prospects. 

Promoters  Usually  Careful  To  Keep 
Within  the  Law 

The  above  examples,  though  few  in  number,  will  serve 
to  illustrate  the  manner  in  which  the  average  townsite 
company  operates.  Many  more  instances  could  be  given, 
but  all  are  variations  of  the  same  theme.  The  general 
intention  of  a  townsite  company  in  an  out-of-the-way 
place  is  to  sell  cheap  land  at  a  tremendous  increase  over 
its  real  value.  Though  the  methods  employed  in  selling 
are  anything  that  will  allure  the  public,  they  are  gener- 
ally so  cleverly  designed  as  to  keep  the  promoters  clear 
of  the  law.  They  consist  usually  of  exaggerations  and 
perversions  of  the  truth  regarding  the  value  of  the  sur- 
face of  the  land,  and  of  prospective  underlying  mineral 
wealth,  although  the  mineral  wealth  is  usually  "proven" 
in  the  prospectus,  not  prospective  or  imaginative.  Some- 
times, as  shown  above,  a  gambling  inducement,  or  lot- 
tery, is  included,  which  is  permitted  on  the  grounds  that 
everybody  gets  his  money's  worth  of  land,  and  a  few  in- 
vestors get  coiisiderably  more  than  their  money's  worth, 
whereas  in  reality  almost  everybody  loses  his  entire 
outlay. 

Let  the  blue-sky  laws  be  extended  to  include  the  fake 
townsile  scheme,  one  of  the  worst  filchers,  under  false 
pretenses,  of  the  little  man's  savings. 


Bolshevik  Oil 

Many  wildcat  wells  are  to  be  drilled  to  explore  the 
Red  Beds  of  Texas  for  petroleum,  according  to  a  dis- 
patch from  Ranger.  Oil  has  often  quieted  troubled 
waters,  but  it  remains  to  be  seen  whether  the  product 
of  the  Red  Beds,  if  any,  cannot  better  be  used  in  con- 
nection with  agitating.  This  should  not  be  overlooked 
by  Minerals  Separation,  though,  of  course,  nothing 
ever  is. 


Dry  Humor 

It  has  occurred  to  E.  V.  Lawler,  of  the  Hardinge 
Conical  Mill  Co.,  that  the  decrepitation  process  may 
possibly  be  used  to  give  employment  to  the  ice  machiner, 
bartenders  and  others  who  have  been  throwTi  out  of 
work  by  prohibition.  Mr.  Lawler  has  in  mind  that  a 
considerable  amount  of  cracked  ice  was  formerly  used 
in  the  manufacture  of  high  balls  which  is  no  longer 
required.  Jesting  of  this  painful  sort  is  somewhat  out 
of  place — also  we  do  not  readily  see  the  application  of 
the  ice  machine  to  the  decrepitation  process.  If  Mr. 
Lawler  will  devise  a  nice  little  glass  model  of  an  ice 
machine  to  demonstrate  its  employment  in  decrepitation 
work,  metallurgists  in  general  will  doubtless  thank  him 
for  his  effort. 
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Boulder  County  Fluorspar 

Great   Variation   in   Character   of   Deposits — Objections   to   Violet   or   Purple   Color   Purely 

Theoretical — Freight  Differential  Considered,  Eastern  Prices  of 

Colorado  Product  Meet  the  Market 

By  G.  Gillingham  Hibbs 

Written   exclusively  for  the  Engineering  and   Mining  Journal 


THE  vicinity  of  Jamestown,  situated  practically  in 
the  center  of  Boulder  County,  Col.,  and  about  four 
miles  within  the  front  range  of  the  Rockies,  has 
been  practically  the  sole  source  of  the  fluorspar  move- 
ments in  Boulder  County.  The  deposits  of  fluorspar  at 
Jamestown  cover  an  area  of  about  two  and  a  half  miles 
east  and  west  and  one  and  a  half  miles  north  and  south. 
Considering  the  limited  area  of  fluorspar  deposits 
there  occurs  a  great  variation  in  the  general  character 
of  ore  deposits,  ranging  from  a  highly  crystalline  light- 
colored  spar,  which  in  itself  will  run  at  about  90  per 
cent  contained  calcium  fluoride  and  admixed  with  about 
equal  quantities  of  galenite  and  pyrite,  which  latter  is 
not  disseminated  throughout  the  deposit,  but  found  in 
bunches  at  irregular  intervals,  through  a  series  of  mas- 
sive and  crystalline  varieties  containing  little  free 
quartz  and  carrying  a  small  calcium  carbonate  binder 
running  at  about  76  to  82  per  cent  calcium  fluoride,  to  a 
fine  grain  sandy  fluorspar,  the  grains  of  which  are 
bound  together  by  an  infiltrated  hydrous  silica  contain- 
ing also  a  little  lime — these  latter  ores  running  from  50 
to  80  per  cent  contained  calcium  fluoride.  In  the  latter 
class,  particularly  near  the  surface,  where,  presumably, 
the  greatest  oscillation  took  place,  there  are  encountered 
imbedded  bodies  of  granite  country  rock  in  a  highly 
metamorphosed  state,  ranging  from  mere  specks  to 
bodies  a  foot  or  more  in  diameter.  With  depth,  how- 
ever, on  these  latter  bodies  of  fluorspar  this  foreign 
matter  is  less  noticed,  thereby  raising  the  general  cal- 
cium fluoride  content  of  the  run-of-mine  ore. 

Consumers  Demanding  High-Grade  Product 

Under  war  conditions  a  number  of  the  users  of  fluor- 
spar accepted  a  plus-75  per  cent  grade,  provided  the 
silica  did  not  exceed  14  per  cent,  but  since  the  war 
ended,  and  business  has  been  to  a  certain  extent  revived, 
85  per  cent  is  the  lowest  grade  that  is  acceptable  to  buy- 
ers, which  condition,  with  few  exceptions,  excludes  the 
forwarding  of  crude  fluorspar  shipments  from  the  Boul- 
der County  district. 

Prior  to  the  war,  under  individual  private  ownership, 
a  number  of  properties  in  Jamestown  were  opened  in  an 
indifferent  manner,  apparently  without  intention  of 
commercial  development,  under  scientific  mining  meth- 
ods, but  solely  for  the  purpose  of  gouging  out  ore,  which 
ore  was  shipped  to  the  Colorado  Fuel  &  Iron  Co.  at 
Pueblo. 

Steel  Companies  Began  Using  Crude  Fluor- 
spar in  1917 

Early  in  1917,  at  a  time  just  before  the  United  States 
entered  the  war,  I  introduced  crude  fluorspar  to  the 
large  steel  companies  in  the  East,  and  shipments  were 
duly  forwarded.  Unfortunately,  the  purchasers  for 
large  coiTXjration.s,  being  accustomed  to  the  Illinois  and 
Kentucky  spars,  which  carry  a  limestone  binder,  did  not 
place  in  their  contracts  silica-restriction  limits.  This 
fact  caused  considerable  confusion,  as  the  metallurgical 


factor  in  relation  to  calcium  fluoride  and  silica  content 
is  generally  accepted  by  metallurgists  at  about  2i  to  1, 
clearly  indicating  that  an  ore  running  at  80  per  cent 
calcium  fluoride  carrj'ing  10  per  cent  silica  requires  a 
neutralization  factor  of  25  per  cent  of  the  contained 
calcium  fluoride  in  any  particular  fluorspar  shipment  to 
neutralize  the  10  per  cent  silica  content,  which,  on  the 
analysis  above  given,  left  a  fluorspar  efficiency  of  only 
55  per  cent  calcium  fluoride.  This  condition  was 
naturally  not  acceptable  to  the  metallurgists,  and  then  a 
series  of  systematic  jigging  and  table  concentration 
tests  was  begun,  and  it  was  found  that  the  ores  of  the 
Jamestown  district  would  respond  to  a  cleaning  to  an 
average  of  plus  85  per  cent  CaF,  carrying  rot  over  7 
per  cent  silica,  which  silica  content  was  acceptable  to  the 
eastern  buyers,  even  though  it  was  2  per  cent  more  than 
the  silica  limit  written  into  Illinois  spar  contracts. 

Boulder  County  Fluorspar  Suitable  for 
Openhearth  Work 

Some  difficulty  was  encountered  by  the  necessary  fine- 
ness of  the  product  under  the  production  of  table  con- 
centration, and  claims  were  made  that  the  material 
"dusted"  in  the  openhearth  furnace  work,  causing  loss 
in  material  used,  but  it  was  quickly  found  that  the  small 
percentage  of  moisture  contained  in  the  concentrates 
as  delivered,  permitted  use  in  openhearth  furnace  work 
and  that  any  addition  of  fluorspar  reached  the  surface 
of  the  chirge  with  little  loss  in  dusting.  The  necessity 
of  accurate  fulfillment  of  contract  specifications  was 
immediately  recognized,  as  this  factor,  much  neglected 
by  Western  ore  shippers  in  general,  had  been  a  deter- 
ring consideration  in  the  advancement  and  production 
of  the  mineral  resources  of  the  entire  Rocky  Mountain 
district.  That  attention  was  paid  to  such  a  point  has 
been  well  rewarded  in  that  no  difficulty  has  been  experi- 
enced in  procuring  contracts,  as  the  material  has  always 
been  well  above  the  low  percentage  limit  called  for  in 
any  contract  undertaken. 

Fully  90  per  cent  of  the  fluorspar  originating  in  the 
Jamestown  district  is  of  violet  or  purple  color,  such 
color  being  due,  according  to  various  opinions,  to  man- 
ganese in  a  manganous  state;  organic  matter  and  water, 
which  creates  polarization  and  gives  color.  This  color, 
so  unlike  the  extensively  used  Illinois  and  Kentucky 
spar,  has  been  a  detriment  in  sales  when  the  ore  has 
been  offered  to  glass,  pottery,  and  chemical  consumers  of 
the  material,  although  their  objections  are  purely  the- 
oretical, and  if  any  of  these  ores  are  ground  to  a  fairly 
fine  state  of  subdivision  and  subjected  to  about  400  deg. 
of  temperature  for  a  limited  time,  the  entire  purple 
color  is  dissipated  and  the  resultant  color  is  nearly  a 
pure  white,  except  when  such  material  has  pyrite  pres- 
ent, when  the  yellow  stain  of  iron  oxide  is  imparted  to 
the  bleached  material. 

It  must  be  remembered  that  the  Illinois  spar  carries 
an  intimate  mixture  of  calcium  carbonate,  which  cannot 
by    any    mechanical    process    be    entirely    eliminated. 
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whereas  the  silica  admixture  in  the  Boulder  County 
fluorspar  can  be  eliminated  and  grades  ranging  from  98 
per  cent  and  higher  contained  calcium  fluoride  are  avail- 
able for  delivery. 

A  factor  against  fluorspar  operations  in  Colorado  is 
the  necessary  difference  in  freight  which  a  Colorado 
shipper  has  to  absorb  in  forwarding  spar  to  Eastern 
consignees,  and  on  the  present  rates  of  freight  this 
amounts  to  about  $3  excess  to  Chicago  and  $5  excess  to 
New  York,  and  on  this  account  the  prices  paid  on  f  .o.b. 
Boulder  railroad  delivery  are  lower  by  at  least  $4  or  |5 
than  shipments  originating  from  southern  Illinois  and 
northern  Kentucky. 

During  the  war  plus-85  per  cent  fluorspar  brought 
anywhere  from  $20  to  $27,  f.o.b.  Boulder,  and  no  ship- 
ments were  made  after  April  1  from  anyone  in  that  dis- 
trict, until  in  July,  and,  as  a  matter  of  fact,  I  was  the 
only  shipper  after  Jan.  1,  1919,  and  have  been  the  only 
shipper  since  business  was  resumed  during  the  last  sum- 
mer. The  price,  however,  had  gone  down  for  delivery 
under  new  contracts,  and  if  the  industry  were  to  be 
maintained,  fostered,  and  enlarged,  there  was  practically 
no  profit  if  any  one  shipper  attempted  to  deliver  metal- 
lurgical grade  of  85  per  cent  alone. 

A  great  deal  of  experimentation  has  been  carried  out 
during  the  past  four  months,  and  it  can  be  authentically 
stated  that  today  there  can  be  delivered  a  spar  that  will 
run  98.15  per  cent  CaF,,  0.65  per  cent  silica,  0.66  percent 
AljO,  and  Fe^O,  and  0.31  per  cent  CaCOj  (analysis  by 
Illinois  Steel  Co.,  Gary,  Ind.) 

The  production  of  this  chemical  grade  of  98  per  cent 
and  over,  carrying  less  than  1  per  cent  silica,  is  diffi- 
cult to  make  and  expensive.  There  is  a  market  with  the 
glass  manufacturers  for  a  plus-95  per  cent  grade,  my 
mills  making  in  one  operation  about  60  per  cent  plus- 
95  per  cent  and  40  per  cent  plus-85  per  cent  grade, 
which  on  the  prices  prevailing  should  make  a  profitable 
business,  provided  freight  rates  are  not  materially 
increased.  Under  special  contract  it  is  possible  to  put 
out  a  plus-98  per  cent  chemical  grade,  ground  to  150 
mesh,  less  than  1  per  cent  silica  and  less  than  0.5  per 
cent  iron. 

The  prevailing  prices  of  today  are,  plus-85  per  cent 
grade,  $13  to  $15  per  ton,  f.o.b.  Boulder;  plus-95  per 
cent  grade,  $21  to  $24,  f.o.b.  Boulder,  when  shipped  in 
bulk  and  $24  to  $28  when  sacked.  It  would  appear,  how- 
ever, that  these  figures  are  lower  than  the  current  prices 
by  Eastern  shippers,  even  with  freight  difference  taken 
into  consideration,  and  material  is  now  being  offered  on 
a  basis  of  $15  to  $16,  f.o.b.  Boulder,  for  85  per  cent 
grade,  and  $25  to  $28,  f.o.b.  Boulder,  for  95  per  cent 
grade  in  bulk,  to  which  $4  must  be  added  in  case  mate- 
rial is  sacked. 

The  freedom  from  impurities  in  Boulder  County  spars 
after  the  silica  has  been  removed  makes  them  a  desir- 
abel  commodity  in  all  industries  using  fluorspar,  and  if 
properly  sustained  there  appears  to  be  no  reason  why  a 
substantial  and  profitable  business  cannot  be  maintained 
in  the  operation  and  delivery  of  these  ores. 


Large  Thermit  Repair  on  Broken  Crusher 
Side  Frame 
An  unusually  large  thermit  repair  recently  made  on 
the  broken  side  frame  of  a  crusher  used  by  the  Inter- 
national Nickel  Co.,  of  Bayonne,  N.  J.,  is  depicted  in  the 
accompanying  cut.  The  front  part  of  the  side  frame  had 
been  entirely  broken  off  from  bottom  to  top,  a  distance 


of  6  ft.,  with  the  exception  of  a  fin  at  the  top  14  in. 
wide,  consisting  of  the  outer  flange  of  the  casting.  The 
broken  surface  of  the  frame  varied  from  3  in.  to  8  in. 
thick,  the  thickest  portion  being  where  three  stay-bolt 
holes  in  the  casting  were  surrounded  by  bosses.  The 
break  in  some  places  extended  diagonally  through  the 
section. 

Only  the  front  plate  of  the  crusher  was  removed. 
About  one  foot  of  the  concrete  and  wooden  base  was 
then  taken  down  to  provide  space  for  the  construction 
of  a  wooden  platform  about  12  in.  below  the  bottom  of 
the  side  frame  for  the  purpose  of  supporting  a  mold 
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FINISHED  THERMIT   WELD   ON   24   X   28    IN.   BUCHANAN 
CRUSHER 

box.  The  gap  between  the  two  broken  sections  was  cut 
out  by  the  oxy-acetylene  flame  to  a  width  of  about  2J 
in.  and  filled  with  wax  to  form  a  pattern.  A  mold  box 
was  built  around  the  wax.  Two  preheating  torches  were 
directed  alternately  into  the  six  heating  gates  of  the 
mold  box  in  order  to  burn  out  the  wax,  dry  out  the  mold, 
and  heat  the  sections  to  a  temperature  desirable  for 
welding.  The  entire  operation  took  about  seven  days, 
after  which  the  crusher  was  put  back  into  service  in 
apparently  as  good  condition  as  before. 


The  Production  of  Electrolytic  Zinc 

In  a  discussion  of  C.  A.  Hausen's  paper  on  electrolytic 
zinc,  recently  presented  before  the  A.  I.  M.  E.,  E.  P. 
Mathewson  gave  some  interesting  information  as  to  the 
extent  to  which  zinc  is  now  pi'oduced  by  this  means. 

The  Anaconda  Mining  Co.  has  a  plant  that  produces 
daily  150  tons  of  electrolytic  zinc.  The  Consolidated 
Mining  and  Smelting  Co.  of  Canada  has  a  plant  at  Trail, 
B.  C,  that  was  producing  regularly  30  tons  of  elec- 
trolytic zinc  per  day,  but  during  the  war  the  capacity 
was  increased  to  double  that.  In  Australia  one  plant 
was  built  to  produce  10  tons  a  day ;  that  plant  is  so  suc- 
cessful that  the  operating  company  is  going  to  increase 
it  immediately  to  a  capacity  of  100  tons  a  day.  There 
wli-e  several  small  plants  in  the  United  States.  One 
was  producing  7  to  8  tons  of  zinc  per  day.  The  war 
prices  for  high-grade  zinc,  of  course,  assisted  a  good 
deal  in  the  development  of  the  process.  Now  that  the 
war  prices  are  being  modified  and  the  demand  for  zinc 
temporarily  lessened,  the  work  is  greatly  curtailed. 
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Report  of  the  Institute  Banquet 

Hoover's  Speech,  Tuesday  Evening,  Feb.  17 


THE  SPEECH  of  Mr.  Hoover  was  of  unusual 
interest,  in  that  it  was  plainly  a  nation-wide 
pronouncement  of  his  views  on  national  ques- 
tions, and  broke  his  silence  on  these  points.  The 
whole  country  will  study  it  attentively.  It  follows,  in 
full: 

I  have  been  greatly  honored  as  your  unanimous  choice 
for  president  of  this  Institute,  with  which  I  have  been 
associated  during  my  entire  professional  life.  It  is 
customary  for  your  new  president,  on  these  occasions, 
to  make  some  observation  on  matters  of  general  interest 
from  the  engineer's  standpoint. 

The  profession  of  engineering  in  the  United  States 
comprises  not  alone  scientific  advisers  on  industry, 
but  is  in  great  majority  comprised  of  the  men  in 
administrative  positions.  In  such  positions  they  stand 
midway  between  capital  and  labor.  The  character  of 
your  training  and  experience  leads  you  to  exact  and 
quantitative  thought.  This  basis  of  training  in  a  great 
group  of  Americans  furnished  a  wonderful  recruiting 
ground  for  service  in  these  last  years  of  tribulation. 
Many  thousands  of  engineers  were  called  into  the  Army, 
the  Navj',  and  civilian  service  for  the  Government. 
Thousands  of  high  offices  were  discharged  by  them  with 
credit  to  the  profession  and  the  nation. 

We  have  in  this  country  probably  one  hundred  thou- 
sand professional  engineers.  The  events  of  the  past 
few  years  have  greatly  stirred  their  interest  in  national 
problems.  This  has  taken  practical  form  in  the  main- 
tenance of  joint  committees  for  discussion  of  these 
problems  and  support  to  a  free  advisory  bureau  in 
Washington.  The  engineers  want  nothing  for  them- 
selves from  Congress.  They  want  efficiency  in  gov- 
ernment, and  you  contribute  to  the  maintenance  of  this 
bureau  out  of  sheer  idealism.  This  organization  for 
consideration  of  national  problems  has  had  many  sub- 
jects before  it,  and  I  propose  to  touch  on  some  of  them 
this  evening. 

Even  more  than  ever  before  is  there  necessity  for 
your  continued  interest  in  this  vast  complex  of  prob- 
lems that  must  be  met  by  our  Government.  We  are 
faced  with  a  new  orientation  of  our  countrj'  to  world 
problems.  We  face  a  Europe  still  at  war;  still  amid 
social  revolutions;  some  of  its  peoples  still  slacking 
on  production ;  millions  starving ;  and  therefore  the 
safety  of  its  civilization  is  still  hanging  by  a  slender 
thread.  Every  wind  that  blows  carries  to  our  shores 
an  infection  of  social  disease  from  this  great  ferment; 
everj'  convulsion  there,  has  an  economic  reaction  upon 
our  own  people.  If  we  needed  further  proof  of  the 
interdependence  of  the  world,  we  have  it  today  in  the 
practical  blockade  of  our  export  market.  The  world 
is  asking  us  to  ratify  long-delayed  peace  in  the  hope 
that  such  confidence  will  be  restored  as  will  enable  her 
to  reconstruct  her  economic  life.  We  are  today  con- 
templating maintenance  of  an  enlarged  Army  and  Navy 
in  preparedness  for  further  upheavals  in  the  world,  and 
failing  even  to  provide  some  insurance  against  war  by 
a  league  to  promote  peace. 

Out  of  the  strain  of  war,  weaknesses  have  become 
even  more  evident  in  our  administrative  organization, 
in  our  legislative  machinei*y.    Our  Federal  Government 


is  stiU  overcentralized,  for  we  have  upon  the  hands  of 
our  Government  enormous  industrial  activities  which 
have  yet  to  be  demobilized.  We  are  swamped  with  debt 
and  burdened  with  taxation.  Credit  is  woefully  inflated ; 
speculation  and  waste  are  rampant.  Our  own  pro- 
ductivity is  decreasing.  Our  industrial  population  is 
crying  for  remedies  for  the  increasing  cost  of  living 
and  aspiring  to  better  conditions  of  life  and  labor.  But, 
bej^ond  all  this,  great  hopes  and  aspirations  are  abroad ; 
great  moral  and  social  forces  have  been  stimulated  by 
the  war  and  will  not  be  quieted  by  the  ratification  of 
peace.  These  are  but  some  part  of  the  problems  with 
which  we  must  deal.  I  have  no  fear  that  our  people 
will  not  find  solutions;  but  progress  is  sometimes  like 
the  old-fashioned  rail  fence — some  rails  are  perhaps 
misshapen,  and  all  look  to  point  the  wrong  way;  but 
in  the  end  the  fence  progresses. 

Your  committees,  jointly  with  those  of  other  engi- 
neering societies,  have  had  before  them  and  expressed 
their  views  in  many  matters  concerning  the  handling 
of  the  railways,  shipping,  the  reorganization  of  the 
Government  engineering  work,  the  national  budget,  and 
other  practical  items. 

The  war  nationalization  of  railways  and  shipping  are 
our  two  greatest  problems  in  Government  control 
awaiting  demobilization.  There  are  many  fundamental 
objections  to  continuation  of  these  experiments  in 
socialism  necessitated  by  the  war.  They  lie  chiefly  in 
their  destruction  of  initiative  in  our  people  and  the 
dangers  of  political  domination  that  can  grow  from 
governmental  operation.  Beyond  this,  the  engineers 
will  hold  that  the  successful  conduct  of  great  industries 
is  to  a  transcendent  degree  dependent  upon  the  personal 
abilities  and  character  of  their  employees  and  staff. 

No  scheme  of  political  appointment  has  ever  yet 
been  devised  that  will  replace  competition  in  its  selec- 
tion of  ability  and  character.  Both  shipping  and 
railways  have  today  the  advantage  of  many  skilled 
personnel,  sifted  out  in  the  hard  school  of  competition, 
and  even  then  the  Government  operation  of  these 
enterprises  is  not  proving  satisfactory.  Therefore,  the 
ultimate  inefficiency  that  would  arise  from  the  dead- 
ening paralysis  of  bureaucracy  has  not  yet  had  full 
opportunity  for  development.  Already  we  can  show 
that  no  government,  under  pressure  of  ever-present 
political  or  sectional  interests,  can  properly  conduct 
the  risks  of  extension  and  improvement,  or  can  be  free 
from  local  pressure  to  conduct  unwarranted  service  in 
industrial  enterprise.  On  the  other  hand,  our  people 
have  long  since  recognized  that  we  cannot  turn  monop- 
oly over  to  unrestrained  operation  for  profit,  nor  that 
the  human  rights  of  employees  can  ever  be  dominated 
by  dividends. 

Our  business  is  handicapp)ed  on  every  side  by  the 
failure  of  our  transportation  facilities  to  grow  with  the 
country.  It  is  useless  to  talk  about  increased  produc- 
tion to  meet  an  increased  standard  of  living  in  an 
increasing  population,  without  a  greatly  increased  trans- 
port equipment.  Moreover,  there  are  very  great  social 
problems  underlying  our  transport  system.  Today  their 
contraction  is  forcing  a  congestion  of  our  population 
around  the  great  cities,  with  all  that  these  overswollen 
settlements  import.     Even  such  great  disturbances  as 
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the  coal  strike  have  a  minor  root  in  our  inadequate 
transportation  facilities  and  their  responsibility  for 
intermittent  operation  of  the  mines. 

We  are  all  hoping  that  Congress  will  find  a  solution 
to  this  problem  that  will  be  an  advanced  step  toward 
the  combined  stimulation  of  the  initiative  of  the  owners, 
the  efficiency  of  operation,  the  enlistment  of  the  good 
will  of  the  employees,  and  the  protection  of  the  public. 
The  problem  is  easy  to  state.  Its  solution  is  almost 
overwhelming  in  complexity.  It  must  develop  with 
experience,  step  by  step — toward  a  real  working  part- 
nership of  its  three  elements. 

The  return  of  the  railways  to  the  owners  places  pre- 
dominant private  operation  upon  its  final  trial.  If 
instant  energy,  courage,  and  large  vision  in  the  owners 
should  prove  lacking  in  meeting  the  immediate  situa- 
tion we  will  be  faced  with  a  reaction  that  will  drive 
the  country  to  some  other  form  of  control.  Energetic 
enlargement  of  equipment,  better  service,  co-operation 
with  employees,  and  the  least  possible  advance  in  rates, 
together  with  freedom  from  political  interest,  will  be 
the  scales  upon  which  the  public  will  weigh  these 
results. 

Important  phases  of  our  shipping  problem  that  have 
come  before  you  should  receive  wider  discussion  by 
the  country.  As  the  result  of  war  pressure,  we  will 
spend  over  $2,800,000,000  in  the  completion  of  a  fleet 
of  nineteen  hundred  ships,  of  a  total  of  11,000,000 
tons — nearly  one-quarter  of  the  world's  cargo  shipping. 
We  are  proud  of  this  great  expansion  of  our  marine, 
and  we  wish  to  retain  it  under  the  American  flag. 
Our  shipping  problem  has  one  large  point  of  departure 
from  the  railway  problem,  for  there  is  no  element  of 
natural  monopoly.  Anyone  with  a  water-tight  vehicle 
can  enter  upon  the  seas  today,  and  our  Government  is 
now  engaged  upon  the  conduct  of  a  nationalized  indus- 
try in  competition  with  our  own  people  and  all  the 
world  besides.  While  in  the  railways  Government 
inefl[lciency  could  be  passed  on  to  the  consumer,  on  the 
seas  we  will  sooner  or  later  find  it  translated  to  the 
national  Treasury. 

Until  the  present  time,  there  has  been  a  shortage  in 
the  world's  shipping,  but  this  is  being  rapidly  over- 
taken, and  we  shall  soon  be  met  with  fierce  competition 
of  private  industry.  If  the  Government  continues  in 
the  shipping  business,  we  shall  be  disappointed  from 
the  point  of  view  of  profits ;  for  we  shall  be  faced  with 
the  ability  of  private  enterprise  to  make  profits  from 
the  margins  of  higher  cost  of  Government  operation 
alone.  Aside  from  those  losses  inherent  in  bureaucracy 
and  political  pressure,  there  are  others  special  to  this 
case.  The  largest  successfully  managed  cargo  fleet  in 
the  world  comprises  about  one  hundred  and  twenty 
ships,  and  yet  we  are  attempting  to  manage  nineteen 
hundred  ships  at  the  hands  of  a  Government  bureau. 
In  normal  times  the  question  of  profit  or  loss  in  a 
ship  is  measured  by  a  few  hundred  tons  of  coal  wasted, 
by  a  little  extravagance  in  repairs,  or  by  four  or  five 
days  lost  on  a  round  trip.  Beyond  this,  private  .shipping 
has  a  free  hand  to  set  up  such  give-and-take  relation- 
ships with  merchants  all  over  the  world  as  will  provide 
sufficient  cargo  for  all  legs  of  a  voyage,  and  these 
arrangements  of  co-operation  cannot  be  created  by 
Government  employees  without  charge  or  danger  of 
favoritism.  Lest  fault  be  found,  our  Government  officials 
are  unable  to  enter  upon  the  detailed  higgling  in  fixing 
rates  required  by  every  cargo  and  chai-ter.  Therefore, 
they  must  take  refuge  in  rigid  regulations  and  in  fixed 


rates.  In  result,  their  competitors  underbid  by  the 
smallest  margins  necessary  to  get  the  cargoes.  The 
effect  of  our  large  fleet  in  the  world's  markets  is  thus 
to  hold  up  rates,  for  so  long  as  this  great  fleet  in  one 
hand  holds  a  fixed  rate  others  will  only  barely  underbid. 
If  we  hold  up  rates  an  increasing  number  of  our  ships 
will  be  idle  as  the  private  fleet  grows.  On  the  other 
hand,  if  we  reduce  rates  we  shall  be  underbid  until 
the  Government  margin  of  larger  operation  cost  causes 
us  to  lose  money. 

We  shall  yet  be  faced  with  the  question  of  demobiliz- 
ing a  considerable  part  of  this  fleet  into  private  hands, 
or  frankly  acknowledging  that  we  operate  it  for  other 
reasons  than  interest  on  our  investment.  In  this  whole 
problem  there  are  the  most  difficult  considerations 
requiring  the  best  business  thought  in  the  countrj'.  In 
the  first  instance,  our  national  progress  requires  that 
we  retain  a  large  fleet  under  our  flag  to  protect  our 
national  commercial  expansion  overseas.  Secondly,  we 
may  find  it  desirable  to  hold  a  considerable  Government 
fleet  to  build  up  trade  routes  in  expansion  of  our  trade, 
even  at  some  loss  in  operation.  Thirdly,  in  order  to 
create  this  fleet,  we  have  built  up  an  enormous  ship- 
building industry.  Fifty  per  cent  of  the  capacity  of  our 
shipyards  will  more  than  provide  any  necessary  con- 
struction for  American  account.  Therefore  there  is 
a  need  of  obtaining  foreign  orders,  or  the  reduction  of 
capacity,  or  both.  I  believe,  with  most  engineers,  that, 
with  our  skill  in  repetition  manufacture,  we  can  compete 
with  any  shipbuilders  in  the  world  and  maintain  our 
American  wage  standards ;  but  this  repetition  manufac- 
ture implies  a  constant  flow  of  orders.  It  would  seem 
highly  desirable,  in  order  to  maintain  the  most  efficient 
yards  until  they  can  establish  themselves  firmly  in  the 
world's  industrial  fabric,  that  the  Government  should 
continue  to  let  some  ship  construction  contracts  to  the 
lowest  bidders — these  contracts  to  supplement  private 
building  in  such  a  way  as  to  maintain  the  continuous 
operation  of  the  most  economical  yards  and  the  steady 
employment  of  our  large  number  of  skilled  workers 
engaged  therein. 

When  we  consider  giving  orders  for  new  ships,  we 
must  at  the  same  time  consider  the  sale  of  ships,  as 
we  cannot  go  on  increasing  this  fleet.  When  we  con- 
sider sale,  we  are  confronted  with  the  fact  that  our 
present  ships  were  built  under  expensive  conditions  of 
war,  costing  from  three  to  four  times  per  ton  the 
pre-war  amount,  and  that  already  any  merchant,  subject 
to  the  long  time  of  delivery,  can  build  a  ship  for  seventy- 
five  per  cent  of  their  cost.  It  would  at  least  seem 
good  national  policy  to  sell  ships  today  for  the  price 
we  can  contract  for  delivery  a  year  or  two  hence,  thus 
making  the  Government  a  reservoir  for  continuous 
construction.  We  could  thus  stabilize  building  industry 
to  some  degree  and  also  bring  the  American-owned 
fleet  into  better  balance,  if,  as  the  Government  sold 
three  or  four  emergency-constructed  cargo  vessels  it 
gave  an  order  for  one  ship  of  a  better  and  faster  type. 
This  would  make  reduction  in  our  shipbuilding  steadier 
and  would  give  the  country  the  type  of  ships  we  need. 

Our  joint  engineering  committees  have  examined 
with  a  great  deal  of  care  into  organization  of  and  our 
expenditure  on  public  works  and  technical  services. 
These  committees  have  consistently  and  strongly  urged 
the  appalling  inefficiency  in  the  Government  organiza- 
tion of  these  matters.  They  report  to  you  that  the 
annual  expenditure  on  such  works  and  services  now 
amounts  to  over  $250,000,000  per  annum,  and  that  they 
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are  carried  out  today  in  nine  different  Governmental 
departments.  They  report  that  there  is  a  great  waste 
by  lack  of  national  policy  of  co-ordination,  in  over- 
lapping with  different  departments,  in  competition  with 
each  other  in  the  purchase  of  supplies  and  materials 
and  the  support  of  many  engineering  staffs. 

They  recommend  the  solution  that  almost  every  other 
civilized  government  has  long  since  adopted,  that  is,  the 
co-ordination  of  these  measures  into  one  department 
under  which  all  such  undertakings  should  be  conducted 
and  controlled.  As  a  measure  practical  to  our  Govern- 
ment, they  have  advocated  that  all  such  bureaus  should 
be  transferred  to  the  Interior  Department,  and  all  the 
bureaus  not  relating  to  these  matters  should  be  trans- 
ferred from  the  Interior  to  other  departments.  The 
committee  concludes  that  no  properly  organized  and 
directed  saving  in  public  works  can  be  made  until  such 
a  regrouping  and  consolidation  is  carried  out,  and  that 
all  of  the  cheese-paring  that  normally  goes  on  in  the 
honest  effort  of  Congressional  committees  to  control 
departmental  expenditure  is  but  a  tithe  of  that  which 
could  be  effected  if  there  were  some  concentration  of 
administration  along  the  lines  long  since  demonstrated 
as  necessary  to  the   success  of  private  business. 

Another  question  of  Government  organization  to 
which  our  engineers  have  given  adhesion  is  in  the  mat- 
ter of  the  national  budget.  To  minds  charged  with 
the  primary  necessity  of  advance  planning,  co-ordina- 
tion, provision  of  synchronizing  parts  in  organization, 
the  whole  notion  of  our  hit-or-miss  system  is  repugnant. 
A  budget  system  is  not  the  remedy  for  all  adminis- 
trative ills;  it  provides  a  basis  of  organization  that  at 
least  does  not  jjaralyze  administrative  efficiency  as 
our  system  does  today.  Through  it,  the  co-ordination 
of  expenditure  in  Government  departments,  the  preven- 
tion of  waste  and  overlapping  in  Government  bureaus, 
the  exposure  of  the  pork  barrel,  and  the  balancing  of 
the  relative  importance  of  different  national  activities 
in  the  allocation  of  our  national  income  can  all  be 
greatly  promoted.  Legislation  would  also  be  expedited. 
No  budget  that  does  not  cover  all  Government  expendi- 
ture is  worth  enactment.  Furthermore,  without  such 
reorganization  as  the  grouping  of  construction  depart- 
ments, the  proper  formulation  of  a  budget  would  be 
hopeless.  The  budget  system  in  some  form  is  so 
universal  in  civilized  governments  and  in  competently 
conducted  business  enterprise,  and  has  been  adopted  in 
thirty  of  our  states,  that  its  absence  in  our  Federal 
Government  is  most  extraordinary.  It  is,  however,  but 
a  further  testimony  that  it  is  always  a  far  cry  of  our 
citizens  from  the  efficiency  in  their  business  to  interest 
in  the  efficiency  of  their  Government. 

Another  great  national  problem  to  which  every  engi- 
neer in  the  United  States  is  giving  earnest  thought, 
and  with  which  he  comes  in  daily  contact,  is  that  of 
the  relationship  of  employer  and  employee  in  industrj'. 
In  this,  as  in  many  other  national  problems  today,  we 
are  faced  with  a  realization  that  the  science  of  eco- 
nomics has  altered  from  a  science  of  wealth  to  a  science 
of  human  relationships  to  wealth.  We  have  gone  on 
for  many  years  throwing  the  greatest  of  our  ingenuity 
and  ability  into  the  improvement  of  processes  and  tools 
of  production.  We  have  until  recently  greatly  neglected- 
the  human  factor  that  is  so  large  an  element  in  our 
verj-  productivity.  The  development  of  vast  repetition 
in  the  process  of  industrj^  has  deadened  the  sense  of 
craftsmanship;  and  the  great  extension  of  industry  has 


divorced  the  employer  and  his  employee  from  that  con- 
tact that  carried  responsibility  for  the  human  problem. 
This  neglect  of  the  human  factor  has  accumulated  much 
of  the  discontent  and  unrest  throughout  our  great 
industrial  population  and  has  reacted  in  a  decrease 
of  production.  Yet  our  very  standards  of  living  are 
dependent  on  a  maximum  productivity  up  to  the  total 
necessities  of  our  population. 

Another  economic  result  is,  or  will  be  yet,  a  repercus- 
sion upon  the  fundamental  industry  of  the  United 
States,  that  is,  agriculture.  For  the  farmer  will  be 
unable  to  maintain  his  production  in  the  face  of  a 
constant  increase  in  the  cost  of  his  supplies  and  labor 
through  shrinkage  in  productivity  in  other  industries. 
The  penalty  of  this  disparity  of  effort  comes  mainly  out 
of  the  farmer's  own  earnings. 

I  am  daily  impressed  with  the  fact  that  there  is 
but  one  way  out,  and  that  is  to  again  re-establish, 
through  organized  representation,  that  personal  co- 
operation between  employer  and  employee  in  production 
that  was  a  binding  force  when  our  industries  were 
smaller  of  unit  and  of  less  specialization.  Through  this, 
the  sense  of  craftsmanship  and  the  intere-st  in  pro- 
duction can  be  re-created  and  the  proper  establishment 
of  conditions  of  labor  and  its  participation  in  a  more 
skilled  administration  can  be  worked  out.  The  attitude 
of  refusal  to  participate  in  collective  bargaining  with 
representatives  of  the  employees'  own  choosing  is  the 
negation  of  this  bridge  to  better  relationship.  On  the 
other  hand,  a  complete  sense  of  obligation  to  bargains 
entered  upon  is  fundamental  to  the  process  itself. 

The  interests  of  employee  and  employer  are  not 
necessarily  antagonistic;  they  have  a  great  common 
ground  of  mutuality,  and  if  we  could  secure  emphasis 
upon  these  common  interests  we  would  greatly  mitigate 
conflict.  Our  Government  can  stimulate  these  forces, 
but  the  new  relationship  of  employer  and  employee 
must  be  a  matter  of  deliberate  organization  within 
industry  itself.  I  am  convinced  that  the  vast  majority 
of  American  labor  fundamentally  wishes  to  co-operate 
in  production  and  that  that  basis  of  good  will  can  be 
organized  and  the  vitality  of  production  re-created. 

Many  of  the  questions  of  this  industrial  relation- 
ship involve  large  engineering  problems,  as  an  instance 
of  which  I  know  of  no  better  example  than  the  issue 
you  plan  for  discussion  tomorrow  in  connection  with 
the  soft-coal  industry.  Broadly,  here  is  an  industry 
functioning  badly  from  an  engineering  and  consequently 
from  an  economic  and  human  standpoint.  Owing  to  the 
intermittency  of  production,  seasonal  and  local,  this 
industry  has  been  equipped  to  a  peak  load  of  twenty- 
five  or  thirty  per  cent  over  the  average  load.  It  has 
been  provided  with  twentj'-five  or  thirty  per  cent  larger 
labor  complement  than  it  would  require  if  continuous 
operation  could  be  brought  about.  I  hope  your  discus- 
sion will  throw  some  light  on  the  possibilities  of 
remedy.  There  lies  in  this  intermittency  not  only  a 
long  train  of  human  misery  through  intermittent 
employment,  but  the  economic  loss  to  the  community  of 
over  a  hundred  thousand  workers  who  could  be  applied 
to  other  production,  and  the  cost  of  coal  could  be 
decreased  to  the  consumer.  This  intermittency  lies  at 
the  root  of  the  last  strike  in  the  attempt  of  the  em- 
ployees to  secure  an  equal  division  among  themselves 
of  this  partial  employment  at  a  wage  that  could  meet 
their  view  of  a  living  return  on  full  emplojmient. 

These  are  but  few  of  the  problems  that  confront  us. 
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But  in  the  formulating  of  measures  of  solution,  we 
need  a  constant  adherence  to  national  ideals  and  our 
own  social  philosophy. 

In  the  discussion  of  these  ideals  and  this  social 
philosophy,  we  hear  much  of  radicalism  and  of  reaction. 
They  are,  in  fact,  not  an  academic  state  of  mind  but 
realize  into  real  groups  and  real  forces  influencing  the 
solution  of  economic  problems  in  this  community.  In 
their  present-day  practical  aspects,  they  represent  on 
one  hand  roughly  various  degrees  of  exponents  of 
socialism,  who  would  directly  or  indirectly  undermine 
the  principle  of  private  property  and  personal  initia- 
tive, and,  on  the  other  hand,  those  exponents  who  in 
various  degrees  desire  to  dominate  the  community  for 
profit  and  privilege.  They  both  represent  attempts  to 
introduce  or  preserve  class  privilege,  either  a  moneyed 
or  a  bureaucratic  aristocracy.  We  have,  however,  in 
American  democracy  an  ideal  and  a  social  philosophy 
that  sympathizes  neither  with  radicalism  nor  reaction 
as  they  are  manifested  today. 

For  generations  the  American  people  have  been 
steadily  developing  a  social  philosophy  as  part  of  their 
own  democracy — and  in  these  ideals  it  differs  from  all 
other  democracies.  This  philo.sophy  has  stood  this 
period  of  test  in  the  fire  of  common  sense;  it  is,  in 
substance,  that  there  should  be  an  equality  of  oppor- 
tunity— an  equal  chance — to  every  citizen.  This  view 
that  every  individual  should,  within  his  lifetime,  not  be 
handicapped  in  securing  that  particular  niche  in  the 
community'  to  which  his  abilities  and  character  entitle 
him,  is  itself  the  negation  of  class.  Human  beings  are 
not  equal  in  these  qualities.  But  a  society  that  is  based 
upon  a  constant  flux  of  individuals  in  the  community, 
upon  the  basis  of  ability  and  character,  is  a  moving 
virile  mass;  it  is  not  a  stratification  of  classes.  Its 
inspiration  is  individual  initiative.  Its  stimulus  is 
competition.  Its  safeguard  is  education.  Its  greatest 
mentor  is  free  speech  and  voluntary  organization  for 
public  good.  Its  expression  in  legislation  is  the  com- 
mon sense  and  common  will  of  the  majority.  It  is 
the  essence  of  this  democi-acy  that  progress  of  the  mass 
must  arise  from  progress  of  the  individual.    It  does  not 


permit  the  presence  in  the  community  of  those  who 
would  not  give  full  meed  of  service. 

Its  conception  of  the  state  is  one  that,  representative 
of  all  the  citizens,  will  in  the  region  of  economic  activ- 
ities apply  itself  mainly  to  the  stimulation  of  knowledge, 
the  undertaking  only  of  works  beyond  the  initiative 
of  the  individual  or  group,  the  prevention  of  economic 
domination  of  the  few  over  the  many,  and  the  least 
entrance  into  commerce  that  Government  functions 
necessitate. 

The  method  and  measures  by  which  we  solve  this 
accumulation  of  great  problems  will  depend  upon  which 
of  these  three  conceptions  will  reach  the  ascendancy 
among  our  people. 

If  we  cling  to  our  national  ideals  it  will  mean  the 
final  isolation  and  the  political  abandonment  of  the 
minor  groups  who  hope  for  domination  of  the  Govern- 
ment, either  by  "interests"  or  by  radical  social  theories 
through  the  control  of  our  political  machinery.  I  some- 
times feel  that  lawful  radicalism  in  politics  is  less 
dangerous  than  reaction,  for  radicalism  is  blatant  and 
displays  itself  in  the  open.  Unlawful  radicalism  can 
be  handled  by  the  police.  Reaction  too  often  fools  the 
people  through  subtile  channels  of  obstruction  and 
progressive  platitudes.  There  is  little  danger  of  radical- 
ism ever  controlling  a  country  with  so  large  a  farmei 
population,  except  in  one  contingency.  That  contin- 
gency is  from  a  reflex  of  continued  attempt  to  control 
this  country  by  the  "interests." 

The  mighty  upheaval  following  the  world  war  has 
created  turmoil  and  confusion  in  our  own  country  no 
less  than  in  all  other  lands.  If  America  is  to  contribute 
to  the  advance  of  civilization,  it  must  first  solve  its 
own  problems,  must  first  secure  and  maintain  its  own 
strength.  The  kind  of  problems  that  present  themselves 
are  more  predominantly  economic — national  a-s  well  as 
international — than  at  any  period  in  our  history.  They 
require  quantitative  and  prospective  thinking  and  a 
sense  of  organization.  These  are  the  sort  of  problems 
that  your  profession  deals  with  as  its  daily  toil.  You 
have  an  obligation  to  continue  the  fine  service  you 
have  initiated  and  to  give  it  your  united  skill. 


Horace  V.  Winchell's  Address 


RETIRING  President  Winchell  made  a  notable  and 
inspiring  address.  We  had  made  arrangements  to 
reproduce  it  in  full,  but  at  the  last  moment  the 
exigencies  of  space  have  compelled  us  to  omit  some 
portions: 

A  year  ago  you  were  told  by  the  same  brilliant  toast- 
master  who  is  providing  merriment  for  us  tonight  that 
a  geologist  is  personally  familiar  with  faults  and  that 
he  is  an  artist  whose  color  scheme  runs  largely  to  the 
cerulean  tint  furnished  by  a  blue  pencil.  He  gave  you 
serious  warning  of  the  danger  which  confronted  you 
in  electing  as  Institute  president  one  whom  he  char- 
acterized as  the  very  best  mining  geologist  in  the  whole 
city  of  Minneapolis.  It  is  now  my  painful  duty  to 
inform  you  that  his  vein  of  humor  was  itself  faulted. 
This,  however,  was  hardly  a  surprise,  since,  being  only 
a  metallurgist,  he  could  not  be  expected  to  know  that 
there  was  any  other  geologist  in  the  city  of  Minneapolis. 
Hence  your  peril  was  even  greater  than  he  represented 


or  than  any  one  of  you  realized.  I  may  also  whisper 
to  you  in  confidence  that  possibly  the  reason  why  our 
Transactions  have  not  been  embellished  during  the  past 
year  by  even  a  single  one  of  the  valuable  scientific 
treatises  which  we  have  a  right  to  expect  from  so  emi- 
nent a  metallurgist  may  be  found  in  the  lurking  fear 
of  that  same  blue  pencil  which  is  used  to  indicate  faults 
by  editors  as  well  as  by  geologists.  And  now,  just  to 
show  you  how  lightly  you  esteem  the  advice  of  a  mere 
metallurgist,  here  you  have  gone  to  work  and  elected 
as  president  for  1920  another  geologist.  Of  course,  he 
is  a  geologist  emeritus,  a  sort  of  supernatural  rock 
sharp,  but  we  claim  him  as  one  of  us,  and  struggle  as 
he  may,  he  will  be  a  long  time  living  it  down.  Indeed,  I 
am  not  sure  that  he  wishes  to  do  so,  for  on  looking  over 
the  list  of  past  presidents,  I  notice  the  revered  names 
of  Rossiter  W.  Raymond,  T.  Sterry  Hunt  and  James  F. 
Kemp.  ;ind  if  that  is  not  a  galaxy  of  stars  where  will 
you  go  to  find  one?  So,  cheer  up,  young  geologists.  It 
may  some  day  come  your  turn  to  be  roasted  on  the  spit 
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before  the  fire  of  a  brilliant  metallurgical  toastmaster. 
And  if  a  metallurgist  is  one  who  knows  how  to  separate 
gold  from  dross,  be  you  careful  not  to  be  the  dross. 

I  suppose  it  is  the  natural  thing  for  a  retiring  presi- 
dent to  look  backward  rather  than  forward,  and  al- 
though I  prefer  to  look  both  ways,  yet  it  is  sometimes 
profitable  to  cast  a  glance  behind,  for  the  purpose  of 
taking  account  of  progress  and  to  note  where  mistakes 
have  been  made.  And  if  in  such  retrospect  real  advance 
can  be  noted,  surely  there  is  all  the  more  encouragement 
for  the  future,  and  greater  incentive  for  diligent  appli- 
cation to  the  work  on  hand.  In  many  respects  the  past 
year  has  been  one  of  intermittent  industrial  progress, 
of  ups  and  downs,  of  prosperity  in  some  lines  and  quies- 
cence in  others.  Spurts  of  business  have  been  succeeded 
by  stagnation. 

But  if  we  take  a  broad  view  of  the  situation  it  seems 
to  me  there  is  mainly  encouragement  for  us.  When  we 
contra.st  our  position  with  that  of  the  rest  of  the  world 
we  cannot  escape  a  feeling  of  thankfulness  and  self- 
congratulation  that  our  families  and  our  interests  are 
domiciled  in  this  most  happy  and  prosperous  of  coun- 
tries, this  Eldorado  of  the  West.  Our  burdens  are 
so  light  in  comparison  with  those  of  the  rest  of  man- 
kind, our  circumstances  so  agreeable,  our  surroundings 
and  occupations  so  pleasant  and  so  safeguarded  by  wise 
laws  and  stable  government  that  we  are  indeed  to  be 
congratulated,  as  a  nation  and  as  individuals. 

In  addition  to  this  generally  prosperous  condition  we 
have  the  satisfaction  of  knowing  that  we  have  demon- 
strated the  fundamental  soundness  of  our  institutions 
and  the  ability  of  a  democracy  to  assume  a  dominating 
position  and  play  a  deciding  part  in  a  great  conflict. 

Nc  one  of  us  can  fail  to  recognize  the  inevitable  and 
eternal  conflict  between  right  and  wrong,  between  the 
instincts  and  impulses  of  generosity  and  those  of  self- 
ishness. No  person  or  class  of  the  community  has  a 
monopoly  of  either;  but  the  conflict  is  ever  present 
in  one  form  or  another,  and  there  is  some  danger  that 
materialism  and  desire  for  gain  may  at  times  blind  us 
to  the  ideals  which  animate  the  real  true  heart  of  our 
people.  We  may  at  times  neglect  our  duties  and  our 
opportunities  to  aid  the  common  cause  because  we  are  so 
engrossed  in  our  personal  aims  and  ambitions.  We  may 
even  forget  that  no  great  object  is  ever  achieved  or 
victorj'  won  without  a  struggle.  We  may  overlook  the 
power  of  united  effort.  In  a  land  where,  as  is  so  well 
said  by  Mr.  Hoover,  there  is  equality  of  opportunity  for 
the  individual  we  are  in  danger  of  overlooking  the  value 
of  co-operation.  Indeed,  we  are  not  merely  overlooking 
it,  but  have  sought  for  twenty-five  years  by  public 
opinion  and  through  statutory  enactment  to  discourage 
and  prevent  consolidated  effort.  Our  efforts  have  been 
directed  toward  disintegration  and  scattering  of  force 
rather  than  union  and  consolidation.  If  we  have  learned 
anything  from  our  war  experiences  it  has  been  the  value, 
nay  the  vital  necessity,  for  united  effort  when  we  come 
into  contact  with  world  forces. 

This  is  not  a  political  address.  It  is  not  directed  at 
any  party  nor  any  official  of  government.  Incompetence 
and  laziness  are  visible  on  all  sides  and  are  not  confined 
to  office  holders.  Life  is  easy,  even  though  prices  are 
high ;  and  the  higher  the  income  the  less  efficient  the 
workman,  and  the  feebler  his  desire  to  render  a  dollar's 
worth  of  service  for  a  dollar  pay.  What  is  needed  is  a 
more  thorough  appreciation  of  the  reciprocal  duties  and 
relations  of  the  laboring  man  and  his  employer,  of  the 


public  service  corporations  and  the  community.  The 
moral  consciousness  of  the  people  must  be  awakened, 
not  part  of  the  people,  but  all  of  the  people.  And,  to- 
gether with  such  awakening,  there  must  be  simple  in- 
struction in  economies  which  will  show  the  people  that 
their  interests  all  lie  in  the  same  direction  and  that  if 
the  laborer  is  worthy  of  his  hire,  it  is  no  less  true  that 
there  will  be  no  hire  unless  the  one  who  does  the  hiring 
is  also  compensated. 

As  citizens  and  as  engineers  we  have  been  greatly 
encouraged  to  note  an  increasing  tendency  toward 
co-operation  and  an  awakening  of  our  civic  conscious- 
ness. There  is  an  ever  growing  appreciation  of  the 
power  for  good  which  Ave  possess.  The  influence  of  our 
leaders  and  their  inspiring  achievements  during  the 
strenuous  years  have  worked  vast  changes  in  our  con- 
ception of  our  public  duties  and  responsibilities.  We 
are  boldly  preparing  to  reach  out  in  many  directions 
and  use  our  unquestioned  power  of  analysis  and  con- 
structive talents  in  fields  where  the  engineer  has 
hitherto  ventured  timidly  or  not  at  all.  No  person  in 
the  community  better  realizes  that  we  must  now  and 
henceforth  advance  to  meet  world  conditions.  No  one 
realizes  more  deeply  from  experience  that  the  competi- 
tion which  we  shall  encounter  both  at  home  and  abroad 
will  be  united  and  co-operative  and  backed  by  foreign 
governments  with  all  their  power. 

If  we  as  mining  engineers  familiar  with  such  matters 
do  not  proclaim  them  from  the  mountain  tops  and  com- 
pel the  attention  of  our  legislators  to  their  importance, 
we  shall  be  deemed  sadly  deficient  in  the  performance  of 
our  duty  by  coming  generations. 

But  we  are  not  asleep  nor  negligent.  We  are  starting 
new  campaigns  of  education  and  entering  new  fields  of 
investigation,  and  have  been  for  some  time  active  in 
many  important  lines  of  endeavor.  Our  technical  com- 
mittees have  been  reconstituted  and  inspired  with  new 
life;  our  committees  on  development  have  pointed  the 
way  to  real  co-operation  with  the  engineers  of  other 
national  and  local  organizations  all  over  the  land;  we  are 
preparing  to  join  with  the  engineers  of  France  in  study- 
ing the  problems  of  reconstruction.  We  are  starting 
upon  a  study  of  the  causes  of  defective  functioning  of 
our  soft  coal  industry ;  we  shall  study  diligently  and 
perhaps  be  able  to  offer  some  constructive  ideas  on  the 
labor  question ;  we  shall  continue  our  efforts  to  aid  the 
Treasury  officials  in  arriving  at  just  bases  for  the  assess- 
ment of  our  mines  for  taxation;  we  shall  use  our  in- 
fluence to  induce  Congress  to  establish  a  National  De- 
partment of  Public  Works ;  and  the  more  we  accomplish 
the  more  we  shall  be  able  to  do.  We  are  learning  to  try 
out  our  wings,  and  alter  a  few  successful  flights  shall 
be  not  only  more  confident  in  our  powers  but  more  skill- 
ful in  their  application.  There  are  among  our  member- 
ship men  whose  administrative  ability,  experience  in 
the  conduct  of  affairs,  and  reputations  as  generals  of 
industry  abundantly  qualify  them  as  leaders  in  business 
and  in  the  larger  affairs  of  national  policy.  It  should  be 
our  privilege  and  our  duty  to  give  them  such  solid  sup- 
port and  such  unswerving  co-operation  as  to  leave  no 
doubt  of  the  result.  You  have  chosen  as  your  president 
for  this  year  a  born  leader,  a  man  of  broad  sympathies, 
a  direct  thinker,  a  man  of  sincere  devotion  to  his  coun- 
try and  a  man  of  action.  Let  us  pledge  to  him  our  united 
and  wholesouled  devotion  in  the  work  which  he  plans 
for  our  Institute,  for  all  engineers  and  for  the  whole 
country   during   the   coming  years. 
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The  Toastmaster's  Roasts 


MR.  LAWRENCE  ADDICKS  acted  as  toastmaster 
on  the  occasion  of  the  Tuesday  evening  banquet. 
In  his  introductory  talk  he  said: 

This  has  been  a  most  momentous  year  in  the  annals 
of  the  Institute.  We  have  been  in  the  midst  of  a  situ- 
ation which,  were  it  not  for  the  convulsions  of  social 
unrest  with  which  life  is  surrounded,  would  have  at- 
tracted the  attention  of  the  world  at  large.  I  do  not  refer 
to  the  desperate  campaign  for  new  members.  That 
has  gone  on  much  as  usual,  except  that  this  being 
leap  year  the  annual  proposal  to  the  M.  &  M.  Society 
has  been  omitted.  Nor  do  I  refer  to  the  desperate 
situation  which  we  found  in  other  directions,  the 
spread  of  Bolshevism,  the  burning  of  the  Engineers' 
Club,  the  fact  that  the  selling  of  copper  appears  to 
have  become  one  of  the  lost  arts. 

No,  I  speak  of  the  great  question  which  has  to  be 
settled  once  and  for  all,  as  to  whether  this  great  Insti- 
tute should  adopt  Simplified  Spelling.  The  whole 
trouble  started  in  the  ranks  of  the  California  Hyster- 
ical Society.  It  appears,  while  most  of  the  San  Fran- 
cisco members  can  read  and  write,  several  of  them 
cannot  spell. 

Several  members  of  the  board  of  directors  were  for 
direct  action.  It  was  suggested  that  the  matter  could 
best  be  settled  by  quietly  poisoning  three  of  the  San 
Francisco  members,  but  Winchell  has  always  stood 
for  "Safety  First." 

So,  Winchell  settled  the  whole  matter  very  neatly. 
He  wrote  the  ballot  himself.  Perhaps  you  remember 
the  way  it  read:  "If  you  wish  to  vote  in  favor  of 
Simplified  Spelling,  put  a  cross  opposite  those  words 
which  you  wish  to  vote  against."  He  and  the  secre- 
tary then  toured  the  whole  country  and  explained  to 
their  friends  just  what  this  sentence  meant,  while  the 
advocates  of  Simplified  Spelling  were  wholly  at  sea  as 
to  how  to  mark  the  ballot.  Thus  was  our  Institute 
saved  by  Horace  Victory  Winchell,  who  will  now 
speak  in  his  own  behalf. 

In  introducing  the  new  president,  Mr.  Hoover,  the 
toastmaster  said: 

It  is  a  terrible  experience  to  become  a  popular  hero 
or  idol  of  the  American  people.  General  Sherman 
once  said  after  listening  for  the  six  hundreth  time 
to  a  band  beneath  his  hotel  window  serenading  him 
with  "Marching  Through  Georgia,"  that,  "If  I  had 
known  that  that  campaign  caused  the  writing  of 
that  tune  I  would  have  marched  around  the  state 
instead  of  through  it."  First  they  begin  naming 
things  after  you.  Streets  make  a  popular  beginning, 
and  while  they  are  generally  avenue  or  boulevards,  they 
always  run  between  the  gas  house  and  the  glue  works. 
Next,  heroes  seem  to  exert  a  peculiar  fascination  upon 
shipping,  tugs,  and  canal  boats.  How  your  heart  must 
swell  within  your  bosom  when  first  you  see  a  scow  load 
of  mud  being  towed  out  to  sea,  headed  by  your  name 
in  full! 

But  the  truly  great  soon  drop  their  middle  names. 
Whoever  hears  of  Caius  Julius  Ceasar  or  Thomas 
Woodrow  Wilson?  This  is  done  to  facilitate  the  nam- 
ing of  babies  after  you.  I  don't  know  whether  you 
have  noticed  how  many  "Herbs"  and  "Berts"  are  be- 
ginning to  toddle  around  now. 

Last,  but  not  least,  comes  the  great  American  sport 
of  after-dinner  speaking.     Mr.  Hoover  has  just  con- 


fided to  me  that  since  he  landed  in  America  last 
September  he  has  eaten  one  hundred  thirty-two  five- 
dollar  table  d'hotes,  and  that  when  he  gets  up  from 
the  breakfast  table  in  the  morning  at  the  hotel  he 
is  very  apt  to  say  "Ladies  and  Gentlemen." 

Then  there  is  the  accursed  toastmaster.  Mr.  Hoover 
has  been  introduced  as  everything  from  St.  Herbert 
of  Palo  Alto  to  the  next  President  of  the  United  States. 

[The  audience  rose  and  applauded  for  several  min- 
utes, and  three  cheers  were  given  for  Mr.  Hoover.] 

However,  before  he  became  a  world  citizen  he  was  a 
mining  engineer.  In  fact,  he  was  attached  to  our 
geological  survey  under  Dr.  Lindgren  at  one  time. 
I  asked  Dr.  Lindgren  what  he  remembered  about  this 
association.  He  said,  "Oh,  I  will  never  forget  the 
trouble  that  fellow  made  for  me.  We  were  up  in  the 
California  mountains,  and  the  department  strictly 
limited  us  as  to  rations,  and  Hoover  ate  three  times 
his  allowance  and  I  had  to  charge  it  to  mule  feed." 

Mr.  Hoover,  you  are  welcomed  here  tonight  by  as 
many  as  can  crowd  into  one  room  on  behalf  of  some 
eight  thousand  of  your  professional  associates,  and 
in  choosing  you  as  the  president  of  the  American 
Institute  of  Mining  and  Metallurgical  Engineers,  they 
are  tendering  you  the  highest  honor  in  their  gift. 
and  on  their  behalf,  I  greet  you  this  evening  and 
present  you  to  this  audience  as  Herbert  Hoover, 
American  Mining  Engineer. 

In  calling  on  Professor  Kemp  for  an  address  the 
toastmaster  said: 

This  is  a  sort  of  presidential  evening.  We  had 
hoped  to  have  with  us  President  Carranza  tonight 
to  address  you  on  mine  taxation.  But  failing  this, 
we  are  to  do  signal  honor  to  a  famous  past  president 
of  the  Institute.  In  these  days  of  decorations,  you 
would  be  interested  to  know  that  in  1895  the  board  of 
directors  of  the  Institute  created  an  order  of  merit 
with  suitable  insignia,  and  ver>'  suitably  and  happily 
named  the  order,  "The  Order  of  the  Golden  Fleece." 
You  might  think,  from  this  title,  that  it  was  restricted 
to  members  from  Alaska,  but  there  is  no  such  condi- 
tion named  in  the  deed,  which  stipulates  merely  that 
a  candidate  must  be  a  past  president  of  practically 
unblemished  reputation,  of  an  illustrious  ancestry, 
and  one  who  had  discovered  the  Golden  Fleece.  Fur- 
ther, it  was  to  be  awarded  not  oftener  than  once  in 
ten  years  at  an  annual  dinner.  Now,  the  present 
candidate  admirably  fulfills  these  conditions. 

As  to  the  Golden  Fleece,  it  was  he  who  first  applied 
the  principles  of  harmonic  motion  to  geology  and 
raised  the  geologist  from  the  field  to  his  proper  place 
at  court.  Twenty  years  ago,  no  two  geologists  could 
quite  agree  about  anything — a  mere  set  of  fault- 
finders, if  I  may  so  put  it.  Today,  all  the  geologists 
on  one  side  of  the  case  invariably  agree  under  oath. 

James  F.  Kemp.  D.Sc,  D.L.,  discoverer  of  economic 
geology,  past  president  of  this  Institute,  Columbia 
man,  respected  even  by  Harvard  mining  graduates, 
by  virtue  of  the  authority  vested  in  me  by  Article 
XXIII  of  the  constitution,  and  in  token  of  your  being 
the  most  generally  beloved  member  of  the  American 
Institute  of  Mining  and  Metallurgical  Engineers,  I 
hereby  create  you  a  member  of  the  Order  of  the 
Golden  Fleece. 
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IN  ACCEPTING  the  Order  of  the  Golden  Fleece, 
which  was  the  size  of  a  meat  platter  and  heavier,  and 
suspended  around  his  neck  by  an  ox-chain,  Professer 
Kemp  said,  in  part: 

Mr.  Toastmaster  and  members  and  friends  of  the 
Institute:  I  am  standing  up  under  this  load  of  honor 
as  well  as  I  am  able,  but  I  am  not  quite  certain 
whether  I  am  a  member  of  the  Order  of  the  Golden 
Fleece  or  the  head  waiter  of  the  Waldorf-Astoria. 

This  banquet  is  full  of  comfort  for  members  of  the 
Institute  who  may  go  broke  and  get  hungry  in  the 
future.  All  that  such  an  individual  has  to  do  is  to 
look  like  a  Belgian  and  insert  himself  into  the  Hoover 
field  of  view,  and  he  will  promptly  get  a  square  meal. 

Tonight  we  speed  the  parting  and  welcome  the 
coming  guest.  I  cannot  forbear  to  say  a  few  words 
about  Mr.  Winchell's  year  of  office.  I  have  been  with 
him  through  a  large  part  of  it  and  can  say  from  actual 
observation  that  no  president  of  the  Institute  has 
ever  devoted  himself  to  its  welfare  with  greater  zeal 
and  with  greater  success.  While  Mr.  Winchell  has 
been  busy  underground  or  in  the  courts  during  the 
day  time,  the  matters  of  the  Institute  have  occupied 
many  nights,  and  when  his  other  duties  were  per- 
formed, what  started  him  on  his  travels  was  either 
the  meeting  of  the  directors  in  the  East,  or  the  meet- 
ings of  the  various  sections  in  the  West.  I  should 
like,  metaphorically,  to  take  off  my  hat  to  Mr.  Win- 
chell. Mr.  Winchell  has  climbed  to  the  apex  of  official 
position  in  the  Institute.  He  has  climbed  up  to  a 
number  of  other  apexes  also,  some  of  which  have  got 
him  into  the  courts.  You  may  have  observed  that 
several  university  professors  have  tried  to  climb  upon 
one  or  two  of  those  apexes  with  him,  and  if  you  read 
the  editorial  outpourings  of  the  little  volcano  of  tech- 
nical journalism  out  on  the  Pacific  Coast,  you  will 
have  noted  that  some  of  those  professors  have  ap- 
parently tumbled  but  have  not  been  hurt. 

We  welcome  Mr.  Hoover  tonight  to  the  presidency 
and  we  promise  him  in  full  measure  the  support  of 
the  Institute  during  his  administration.  To  an  alto- 
gether exceptional  degree  he  commands  the  respect 
and  regard  not  only  of  the  members  of  our  society, 
but  of  all  the  people  of  this  and  other  lands.  The 
present  condition  of  things  calls  for  the  engineer's 
type  of  mind. 

In  some  respect,  the  recent  history  of  the  Institute 
furnishes  a  close  parallel  with  the  affairs  of  the 
world  at  large.  The  United  Engineering  Society  is 
very  much  like  the  League  of  Nations.  You  will 
remember  that  the  oldest  and  richest  of  our  national 
engineering  societies  long  stood  aloof,  but  the  Insti- 
tute furnished  a  quiet-spoken  diplomatist  in  the  per- 
son of  Mr.  Charles  F.  Rand,  and  now  all  the  national 
engineering  societies  are  happily  housed  under  a 
single  roof. 

The  other  great  problem  confronting  us  today  is 
the  industrial  problem.  We  are  very  proud  that  our 
new  president  is  a  member  of  the  Industrial  Com- 
mission now  in  session  in  Washington.  We  hope  that 
his  new  official  position  in  the  Institute,  bringing  him 
into  such  intimate  relations  not  only  with  our  society 
but  with  the  other  founder  societies,  may  aid  in  carry- 
ing to  a  practical  issue  jvhatever  policies  may  be 
determined   in   Washington. 


AMONG  contributing  factors  which  made  notable  the 
i~\.1920  meeting  of  the  A.  I.  M.  E.  was  the  splendid 
co-operation  given  the  Institute  by  the  Woman's  Auxil- 
iary to  the  American  Institute  of  Mining  and  Metallur- 
gical Engineers,  in  the  arrangements  which  were  made 
for  the  entertainment  of  visiting  members  and  the 
ladies  accompanying  them.  The  successes  which  have 
followed  the  efforts  of  the  Woman's  Auxiliary  since  its 
inception  in  1917  have  reflected  most  creditably  or  thosp 
who  were  instrumental  in  bringing  the  organization 
into  being. 

At  the  annual  meeting,  held  on  Wednesday  morning, 
the  following  officers  were  elected:  President,  Mrs. 
Arthur  S.  Dwight ;  first  vice-president,  Mrs.  H.  P.  Hen- 
derson; second  vice-president,  Mrs.  Sidney  J.  Jennings; 
third  vice-president,  Mrs.  Mark  L.  Requa;  secretary, 
Mrs.  John  V.  W.  Reynders ;  treasurer,  Mrs.  Karl  Eilers. 

In  a  report  on  the  activities  of  the  Auxiliary  during 
1919,  Mrs.  William  Young  Westervelt,  director  of  the 
New  York  section,  outlined  the  work,  which  has  func- 
tioned mainly  through  two  committees,  namely:  the 
Committee  on  Americanization,  of  which  Mrs.  Jesse  C. 
Scobey  was  chairman,  and  the  Memorial  Bed  Fund  Com- 
mittee, of  which  Mrs.  George  D.  Barron  was  chairman. 
The  report  of  the  treasurer.  Miss  Antoinette  Dorr,  was 
also  read. 


An  Appreciation  of  President  Winchell 

In  the  rush  to  welcome  Mr.  Hoover  as  the  Institute's 
new  president,  members  and  directors  by  no  means 
forgot  to  feel  and  express  their  appreciation  of  the 
retiring  president,  Mr.  Winchell. 

We  feel  that  his  administration  will  be  looked  back 
upon  as  one  of  the  virile  periods  in  the  history  of  the 
Institute  and  a  fitting  prelude  to  what  we  hope  for 
under  Mr.  Hoover. 

The  year  has  been  marked  by  a  strength  and  vigor 
in  the  Institute  corresponding  with  that  personally 
characteristic  of  the  president.  Lofty  and  broad  aims 
and  prompt  and  incisive  action  have  been  the  keynotes. 
Mr.  Winchell  has  forever  shattered  what  was  left  of 
some  old  traditions  of  the  geologist  as  a  dreamer,  and 
revealed  the  fact  that  the  training  of  the  geological 
engineer  prepares  him  wonderfully  for  the  administra- 
tion of  affairs.  Under  Mr.  Winchell's  inspiration  the 
Institute  has  inducted  mining  engineers  into  the 
field  of  public  life — into  the  full  responsibilities  of 
citizens. 


Simplified'Spelling  Loses  in  Institute 

Those  who  have  followed  with  interest,  annoyance, 
or  glee  the  heated  discussion  on  the  Simplified  Spell- 
ing referendum  forced  by  Mr.  Shockley  will  be  inter- 
ested to  know  that  the  proposals  have  been  rejected,  as 
announced  by  President  Winchell  at  the  annual  business 
meeting  Tuesday  morning. 


Annual  Dues  Raised 

The  amendment  raising  the  annual  dues  (not  "raising 
the  annual  deuce"  as  the  Simplified  Spelling  advocates 
and  others  would  put  it)  from  $12  to  $15  was  adopted 
at  the  annual  meeting  of  the  Institute  on  Tuesday 
morning. 
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Institute  Formally  Approves  of  Project — Plan  To  Unite  Engineers  of  Country,  Whether  of 
National  or  Local  Societies,  Into  a  Close  Organization  for  the  Better- 
ment of  the  Profession  and  Political  Effectiveness 


K 


,  T  THE  annual  business  meeting  on  Tuesday 
morning,  Prof.  J.  W.  Richards,  as  chairman  of 
A  \.  s.  committee  appointed  some  months  ago  to 
consider  the  advisability  of  a  plan  to  amalgamate  all 
engineers,  made  the  following  report,  herewith  pre- 
sented in  somewhat  condensed  form: 

Each  of  the  four  founder  societies  appointed  a  com- 
mittee on  development  or  organization,  to  study  the 
external  and  internal  relations  of  these  societies — their 
relations  to  each  other  and  to  the  public.  In  the  case 
of  our  Institute  it  consisted  of  three  men,  who  were 
in  consultation  with  representatives  of  the  local  sections 
at  the  annual  meeting. 

These  four  committees  of  the  four  different  societies 
made  reports  to  their  societies,  which  were,  as  far  as 
the  external  relations  of  the  societies  were  concerned, 
and  their  relations  to  the  public,  strikingly  unanimous 
in  their  expression  of  opinion  that  the  occasion  called 
for  the  organization  of  a  representative  engineering 
body  which  could  act  responsibly  for  all  the  engineering 
societies,  and  also  associate  with  the  other  national 
technical  societies  and  local  engineering  groups. 

The  principle  involved  is  that  of  the  representation 
of  not  only  the  four  engineering  societies,  but  all 
technical  societies,  in  a  national  engineering  body 
which  shall  not  only  embrace  the  representatives  of  these 
societies,  professional  societies,  but  shall  also  have 
geographical  representation  from  local  engineering 
groups.  It  is  intended,  therefore,  that  this  body  may 
be  empowered  to  act  authoritatively  and  responsibly 
for  the  engineering  profession  in  the  United  States, 
both  in  a  geographical  sense  and  in  a  professional  sense 
as  far  as  concerns  their  relations  with  the  public  and 
the    Government. 

Engineering  Council,  at  a  meeting  about  a  month 
ago,  called  together  the  boards  of  direction  of  the  four 
engineering  societies,  and  this  joint  meeting  approved 
of  the  principle  embodied  in  this  report. 

One  or  two  of  the  statements  from  the  joint  confer- 
ence committee  will  be  quoted: 

"The  joint  conference  committee  believes  that  the 
greatest  value  of  the  proposed  organization  is  in  the 
united  effort  for  the  service  of  the  nation  from  which 
effort  will  result  the  greatest  ser\'ice  to  the  individual. 
The  committee  submits  the  plan  in  the  confident  belief 
that  it  will  be  accepted  by  the  four  societies;  that  they 
will  make  the  sacrifices  necessary  (that  alludes,  probably, 
to  the  financial  side  of  it),  and  assume  the  responsibility 
of  leadership,  supporting  the  movement  by  virtue  of 
their  position  in  the  engineering  profession.  A  national 
movement  by  local  societies  is  sure  to  come." 

That  statement  is  in  reference  to  the  several  attempts 
which  have  been  made  to  organize  such  a  representative 
body  by  other  agencies  than  these  four  engineering 
societies.  There  is  one  society  in  particular,  the  Amer- 
ican Association  of  Engineers,  which  very  actively 
wishes  to  assume  the  leadership  in  this  kind  of  an 
organization. 

"The  four  national  societies  can  take  the  initiative 
and  continue  their  leadership  in  American  engineering 
by  prompt  action,  or  by  inaction  lose  the  prestige  they 


now  hold."  Then  follows  the  details  of  the  national 
engineering  organization,  to  which  no  specific  name 
has  been  given  in  order  not  to  hinder  the  organiza- 
tion by  any  prearranged  name.  Its  component  parts 
are  the  local  affiliations,  representing  the  local  societies, 
municipal,  state,  and  regional  societies,  and  the  national 
engineering  and  technical  societies.  The  details  are 
plainly  matters  of  discussion.  The  principles,  however, 
have  been  unanimously  agreed  upon. 

"I  would  move  you  that  the  American  Institute  of 
Mining  and  Metallurgical  Engineers,  assembled  in  its 
annual  business  meeting,  approves  the  principles  of  the 
report  of  the  joint  conference  committee  and  authorizes 
its  representatives  on  that  committee  to  act  with  that 
committee  in  calling  a  meeting  for  the  organization  of 
the  representative  engineering  body  provided  for  in 
said  report,"  said  Prof.  Richards. 

In  the  discussion,  J.  Parke  Channing  urged  the  adop- 
tion of  the  motion,  on  behalf  of  Engineering  Council, 
of  which  he  is  the  chairman.  "The  one  thing,"  he 
observed,  "that  has  hampered  us  has  been  the  feeling 
all  over  the  country  that  we  were  not  truly  repre- 
sentative; that  we  only  represented  the  four  founder 
societies  and  the  Society  for  Testing  Materials,  which 
has  joined  us.  Now,  if  we  can  have  this,  what  we 
may  term  larger  engineering  council,  which  is  truly 
representative,  and  which  takes  in  among  its  members, 
through  various  geographical  and  local  societies,  the 
other  men  of  the  country,  the  men  who  perhaps  have 
not  risen  to  the  position  where  they  are  eligible  to  the 
large  societies,  we  will  better  represent  the  engineering 
profession  and  have  a  better  backing." 

Mr.  Philip  N.  Moore,  speaking  to  the  motion,  said  in 
part: 

"Briefly,  this  plan  proposes  a  representative  organi- 
zation, not  a  new  organization  with  individual  members, 
but  a  representative  affair  only,  which  shall  respond 
to  the  demand,  country  wide,  that  the  engineers  shall 
have  a  speaking  voice  in  the  public  affairs  not  only  of 
the  counti">'  but  of  their  localities  and  of  their  states. 

"In  the  end  it  will  make  for  a  great  betterment  of 
the  position  of  the  profession  in  the  country.  I  should 
have  said  first  that  it  will  make  for  a  great  improve- 
ment in  certain  lines  of  public  service.  It  will  yield 
a  tool  by  which  the  profession  can  deal  with  public 
affairs,  and  further,  coming  to  our  own  attitude  toward 
it,  it  will  give  everj'  local  organization  in  the  country 
of  dignity,  which  choses  to  exercise  its  privileges,  an 
opportunity  to  have  a  voice,  and  there  can  be  never 
again  the  same,  'Oh,  well;  that  is  handled  in  those  big 
boards  up  there;  they  don't  know  what  we  want  out 
here.'  Every  one  of  these  organizations  will  have  its 
opportunity  to  speak,  and  I  firmly  believe  that  the  small 
concessions  which  it  may  be  necessary  for  the  founder 
societies  to  yield,  a  certain  preponderance  of  numbers, 
will  be  more  than  made  up  by  the  greater  esteem  in 
which  every  integer  of  this  great  organization  will 
hold  it ;  and  I  believe  that  we  shall  obtain  for  any 
slight  concessions  a  great  return  in  effectiveness,  respect, 
and  value." 

The  motion  was  carried  unanimously. 
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A.  I.  M.  E.  Industrial  Organi- 
zation Session 

By  T.  T.  Read 

INDUSTRIAL  problems  of  today  were  the  topic  for 
discussion  at  the  sessions  of  the  Industrial  Organiza- 
tion Committee  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers  on  Feb.  16.  The  morning 
session  was  opened  by  E.  E.  Bael,  director  of  American- 
ization for  the  Commonwealth  of  Pennsylvania,  who 
reported  on  progress  in  the  work  during  the  past  year. 
He  said  that  seven  states  have  appointed  directors  of 
Americanization,  New  York  being  most  advanced  in  its 
work.  Mr.  Bael  also  referred  to  the  Kenyon  bill,  now 
before  Congress,  providing  for  making  federal  funds 
available  for  Americanization  work  in  the  various  states 
allocated  on  the  basis  of  their  proportion  of  adult 
illiterates. 

Education  was  the  subject  of  a  report  by  E.  A.  Hol- 
brook,  superintendent  of  the  Pittsburgh  Station  of  the 
U.  S.  Bureau  of  Mines.  In  regard  to  the  education  of 
engineers,  Mr.  Holbrook  referred  briefly  to  the  work 
being  done  by  the  Society  for  the  Promotion  of  Engi- 
neering Education,  in  the  development  of  better  methods 
of  teaching,  course  content,  and  kindred  subjects. 

A  report  on  housing  was  submitted  by  Will  L.  Clark. 
This  was  read,  and  in  the  subsequent  discussion  Dr.  R. 
R.  Sayers  made  the  point  that  more  knowledge  of  the 
best  practice  in  housing  is  needed  in  the  average  mining 
community. 

The  afternoon  session  was  opened  by  a  report  on 
mental  factors  in  industry,  by  T.  T.  Read,  chief  of  the 
Division  of  Education  and  Information,  Bureau  of 
Mines.  This  described  the  progress  made  during  the 
year  in  the  study  of  abnormal  factors  that  affect  indus- 
try, that  was  initiated  by  the  committee  and  carried  on 
under  the  auspices  of  Engineering  Foundation. 

Harry  Tipper,  manager  of  the  Class  Publishing  Co., 
gave  further  details  of  the  powerful  effect  interest  has 
upon  industrial  fatigue,  and  urged  the  desirability  of 
permitting  a  workman  to  carry  on  a  variety  of  opera- 
tions, the  greater  interest  producing  less  fatigue  and 
greater  output. 

The  important  matter  of  wage  payment  was  the  sub- 
ject of  an  eloquent  address  by  Arthur  Thacher,  western 
manager  of  mines  for  the  New  Jersey  Zinc  Co.,  who 
asserted  that  his  forty  years'  experience  as  a  mine  man- 
ager convinced  him  that  the  fundamental  principles  of 
justice  and  equity,  rightly  understood,  were  sufficient 
guide  to  the  proper  course  in  attempting  the  solution  of 
labor  problems.  He  pointed  out  that  political  democracy 
was  still  imperfect,  although  it  is  the  development  of  a 
thousand  years  of  effort,  and  asserted  his  belief  that 
industrial  democracy  can  be  achieved  only  by  long  and 
sincere  effort  by  both  the  management  and  men. 

Progress  during  the  year  in  illness  prevention  in  the 
mining  industry  was  briefly  reported  on  by  Dr.  R.  R. 
Sayers,  chief  surgeon  of  the  U.  S.  Bureau  of  Mines,  who 
especially  referred  to  the  development  of  courses  in 
industrial  medicine  at  some  of  the  principal  medical 
schools.  F.  P.  Lunn,  assistant  to  the  general  manager 
of  the  New  Jersey  Zinc  Co.,  then  reported  on  progress 
in  Occident  prevention  during  the  year,  laying  stress  on 
the  work  of  the  U.  S,  Bureau  of  Mines  and  the  Mining 
Section  of  the  National  Safety  Council,  and  urging  that 
the  Institute  co-operate  to  a  fuller  degree  in  the  work 
of  the  latter  body. 


Stabilization  of  Bituminous 
Coal  Industry 

ON  TUESDAY,  Feb.  17,  at  2  p.m.,  the  American 
Institute  of  Mining  and  Metallurgical  Engineers 
held  its  first  session  on  the  "Stabilization  of  the 
Bituminous  Coal  Industry."  President  Horace  V. 
Winchell  presided,  and  presented  for  consideration 
plans  for  the  participation  of  engineers,  and  especially 
mining  engineers,  in  the  solution  of  this  important 
coal-mining  problem.  Herbert  Hoover,  vice-chairman 
of  President  Wilson's  Second  Industrial  Conference, 
discussed  the  causes  of  intermittency  in  the  production 
of  bituminous  coal,  how  and  when  the  irregularities 
occurred,  the  actual  number  of  days  worked  by  the  men 
at  the  mine  during  each  season  of  the  year,  a  possible 
alteration  in  the  wage  basis,  actual  wages  received  by 
woi'kers  during  each  season  of  the  year,  the  question 
of  storage  in  each  of  its  phases,  and  the  possible  places 
of  storage. 

Van.  H.  Manning,  Director  of  the  Bureau  of  Mines, 
indicated  the  relative  significance  of  the  bituminous- 
coal  problem  as  compared  to  other  problems  of  the  coal 
industry.  He  expressed  his  faith  in  the  fairness  of  the 
people  in  viewing  the  coal  situation,  especially  when 
they  were  properly  informed.  He  said  it  was  only 
natural  that  the  public  should  wonder  why  coal  costing 
$4.10  per  ton  at  the  mine  was  delivered  to  their  bins 
for  $12.50  per  ton,  and  that  the  factors  making  up  the 
price  of  coal  should  be  explained  to  them  so  that  they 
would  be  advised  regarding  the  difference  in  price, 
and  know  who  got  it.  Mr.  Manning  said  an  effort  was 
being  made  to  educate  the  people  in  this  respect. 

Mr.  Winchell  thought  that  publicity  from  producers 
alone  was  not  sufficient,  and  that  trained  engineers 
should  be  employed  to  get  the  facts  so  that  the  people 
would  be  informed  by  thorough  and  unbiased  investi- 
gators. 

George  Otis  Smith  presented  a  statistical  analysis  of 
the  fluctuations  in  bituminous-coal  production,  their 
extent  and  causes.  He  referred  to  the  shortage  of  labor, 
and  the  relative  effects  of  shortage  of  transportation 
and  lack  of  market. 

Sidney  J.  Jennings  discussed  the  human  factors  in 
coal  production,  and  pointed  out  that  the  bulk  of  our 
coal  was  mined  by  foreigners,  representing  about 
twenty-seven  nationalities,  and  speaking  eight  different 
languages.  He  pointed  to  the  future  possibility  of 
increased  production,  and  thought  that  the  labor 
requirements  might  necessitate,  or  make  desirable,  the 
use  of  Chinese  labor  for  a  limited  time. 

In  taking  exception  to  this  proposal  to  import 
Chinese  labor,  H.  V.  Winchell  suggested  that  mechanical 
devices  be  developed  so  that  we  could  get  along  with 
fewer  men  in  the  mining  of  coal.  Herbert  Hoover 
also  protested  against  the  employment  of  Asiatic  labor, 
and  insisted  that  we  should  devote  our  attention  to 
increasing  the  efficiency  and  well-being  of  people  who 
could  be  absorbed  into  our  national  life. 

Messrs.  Thatcher  and  Ludlow  discussed  the  question 
of  the  production  of  coal  per  man,  and  the  fact  was 
brought  out  that  it  was  common  for  good  miners 
under  favorable  conditions  to  shovel  from  50  to  70 
tons  of  coal  per  shift,  and  that  records  up  to  112  tons 
per  shift  had  been  made. 

The  problem  was  discussed  further  by  Messrs.  Smith, 
Hall,  Morris,  Rice,  Breckenridge,  Hudson,  and  others. 
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Metals  Division 

Papers   on    the   Crystalline     Structure   of    Lead    and 

Copper  Bring  Out  Some  Interesting  Discussion — 

Advantage  of  Hand  Pouring  Wire  Bars 

ONLY  one  session  of  the  Institute  of  Metals  Division 
on  Non-Ferrous  Metallurgy  was  held  at  the  New 
York  convention,  that  being  on  Tuesday  morning,  W.  M. 
Corse  presiding.  Three  papers  were  read,  two  by  Henry 
D.  Rawdon  on  the  intercrystalline  brittleness  of  lead  and 
copper,  and  one  by  Frank  L.  Antisell  on  the  "Relation- 
ship of  Physical  and  Chemical  Properties  of  Copper." 

Discussion  of  the  first  two  papers  was  initiated  by 
Dr.  J.  W.  Richards.  The  explanations,  as  given  in  the 
papers,  he  declared  to  be  unimpeachable.  He  also  spoke 
of  the  dusty  effect  which  is  produced  when  lead  is  used 
as  a  cathode  in  an  alkaline  solution  with  high  cur- 
rent density.  The  lead  is  very  finely  divided,  looks 
like  ink,  and  takes  several  hours  to  settle.  It  may 
be  used  to  absorb  the  gold  and  silver  in  sea  water, 
allowing  the  determination  of  very  small  quantities. 
Its  use  on  a  commercial  scale  to  extract  the  precious 
metals  from  sea  water  would,  however,  cost  as  much 
as  the  products  were  worth. 

Dr.  Jeffries  spoke  of  the  work  done  by  several  Eng- 
lish investigators  on  the  subject  of  intercrystalline  brit- 
tleness, and  stated  that  long  exposure  to  load  was  the 
principal  causes  of  increase  in  this  phenomenon.  Other 
contributing  factors  are  the  presence  of  brittle  eutectics 
and  the  difference  in  the  specific  properties  of  the 
various  crystalline  substances.  G.  H.  Clamer  brought 
up  a  practical  question  which  is  puzzling  the  railroads. 
The  bearing  linings  on  railroad  cars  crack,  according  to 
Mr.  Clamer,  after  several  years'  use,  and  cause  con- 
siderable extra  expense  for  their  replacement.  These 
were  formerly  made  of  pure  lead,  but  now  the  lead  is 
hardened  with  tin  and  antimony.  Intercrystalline  brit- 
tleness was  suggested  as  being  a  likely  cause.  F.  A. 
Hall  mentioned  having  had  the  same  trouble  with 
aircraft  motor  bearings,  especially  the  bronze  and  bab- 
bitt bearings  of ,  the  Wright-Martin  machines.  Dr. 
Richards  then  explained  the  fundamental  reasons  for 
some  of  these  phenomena,  using  the  blackboard  for  illus- 
trations. 

In  the  discussion  following  Mr.  Antisell's  paper, 
W.  R.  Webster  pointed  out  that  the  standards  of  copper 
have  declined  in  the  last  twenty-five  years.  He  spoke 
of  the  excellent  copper  turned  out  by  the  Bridgeport 
Copper  Co.  in  the  old  days  when  small  furnaces  were 
used.  Prof.  Arthur  L.  Walker  stated  that  the  princi- 
pal difficulties  are  physical  rather  than  chemical.  The 
bending  test  suggested  by  Mr.  Antisell  should  be  sup- 
plemented by  a  conductivity  test,  for  copper  with  a  small 
percentage  of  arsenic  would  pass  the  former,  but  not 
the  latter.  Professor  Walker  mentioned  that  one  lot 
of  wire  bars  had  been  condemned  because  of  cracks  due 
to  the  method  of  pouring.  These  occur  when  the  pour- 
ing is  all  done  in  one  place  and  indicate  the  necessity 
of  spreading  the  pour  over  the  entire  mould.  The 
advantage  of  hand  pouring  is  evident. 

Mr.  Ai^tisell  took  exception  to  the  statement  that  the 
copper  formerly  made  was  of  better  grade.  He  pointed 
out  that  the  metal  was  used  largely  in  mechanical  work 
where  the  presence  of  arsenic  and  oxygen  is  an  advan- 
tage. Now,  copper  is  used  principally  for  electrical 
purposes  for  which  an  exceedingly  pure  metal  is  re- 
quired; in  fact  too  pure  for  ether  work. 


Mining  Geology 

Growth  of  Lead  Ore;  Facts  Concerning  Rock  Pressure 

— Mogollon  District,  New  Mexico — -Discussion 

at  Session  on  Mining  and  Geology 

THE  PAPERS  presented  to  the  section  on  mining 
and  geology  at  the  New  York  meeting  proved 
interesting  and  evoked  much  discussion.  The  chief 
discussion  of  the  morning  session  was  brought  about 
by  H.  A.  Wheeler's  brief  paper  on  "Rapid  Formation 
of  Lead  Ore,"  in  which  the  formation  of  galena  crystals 
on  iron  tools  in  the  Mission  mine  since  1914  led  to  the 
conclusion  that  most  if  not  all  of  the  Mississippi 
Valley  lead  and  zinc  deposits  are  very  young,  at  least 
not  older  than  Tertiary,  and  perhaps  Quaternary,  in 
age. 

In  the  very  general  discussion  that  followed,  Professor 
Kemp  pointed  out  the  usual  action  of  weathering  and 
oxidizing  waters  on  the  lead  and  zinc  sulphides,  leading 
to  the  formation  of  lead  carbonate  in  place  and  the  de- 
position of  zinc  silicate  on  and  within  the  crevices 
of  the  underlying  rock,  whereas  we  find  little  or  no 
evidence  of  the  downward  movement  of  the  sulphides 
themselves. 

Mr.  Winchell  cited  an  example  of  "a  mine  upside 
down,"  in  which  unaltered  galena  filled  the  upper  portion 
of  the  vein,  with  extensive  oxidized  ores  below. 

Mr.  Bateman  described  an  occurrence  of  native  copper 
v.'ith  attached  chalcocite  in  an  Alaskan  glacier,  but 
referred  both  the  sulphide  and  the  native  metal  to  veins 
found  later  in  the  neighboring  rocks.  Mr.  Lindgren 
spoke  of  well-known  instances  of  deposition  of  galena 
and  blende  along  with  calcite  and  barite,  from  the 
brines  of  Louisiana,  the  wells  sometimes  becoming 
clogged  with  the  substances,  the  origin  of  which  he 
attributed  to  the  mingling  of  t\YO  solutions,  one  per- 
haps contained  lead  chloride  and  the  other  hydrogen 
sulphide.  Mr.  Ball  called  the  attention  of  those  who  are 
looking  for  a  possible  deep-seated  source  of  the  Missis- 
sippi Valley  lead  and  zinc  ores  to  Buckley's  report  on 
the  southeastern  Missouri  region,  in  which  he  describes 
the  occurrence  of  limburgite  dikes  containing  galena  and 
blende  fifty  miles  northeast  of  the  lead  deposits  of 
St.   Francis   County. 

David  B.  Scott's  paper  on  "The  Ore  Deposits  of  the 
Mogollon  District,  New  Mexico,"  was  presented  in  ab- 
stract by  Mr.  Ball,  and  discussed  by  Professor  Bateman 
and  Mr.  Ferguson,  of  the  U.  S.  Geological  Survey.  The 
latter  presented  an  alternative  explanation  of  the  ore 
deposition,  as  related  to  the  ancient  topography,  attrib- 
uting it  instead  to  the  change  in  character  of  the  wall 
rocks.  F.  G.  Wright's  paper  on  the  "Examination 
of  Ores  and  Metals  in  Polarized  Light,"  called  attention 
to  important  methods  recently  worked  out,  which  should 
prove  a  valuable  supplement  to  the  usual  observations 
of  color,  differences  in  hardness,  etc.,  in  the  determina- 
tion of  opaque  minerals.  The  methods  of  study  of  sky 
polarization  were  found  directly  applicable. 

The  afternoon  session  was  devoted  to  H.  C.  Moulton's 
paper  on  "Earth  and  Rock  Pressures,"  in  which  the 
author  called  attention  to  wide  discrepancies  found  in 
practice  with  the  usual  formulas  based  on  an  assumed 
angle  of  repose.  The  extended  and  lively  discussion, 
participated  in  by  Messrs.  Means,  Briggs,  Ridgeway, 
Tillson,  and  others,  showed  the  general  interest  in  the 
subject  and  its  practical  bearings  on  the  problems  of 
tunneling,  stoping,  and  quarrying. 
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The  Milling  and  Smelting  Session 

Only  a  Limited  Amount  of  Discussion  Followed  the 

Four  Papers  Which  Were  Presented 

On  Tuesday  Afternoon 

r 

MOST  of  the  millmen  and  operating  metallurgists 
are  engaged  in  districts  remote  from  New  York 
City,  and  the  attendance  at  this  meeting  was  therefore 
somewhat  slim.  The  presence  of  Mr.  Hoover  at  a  con- 
temporary session  also  served  as  a  strong  counter  at- 
traction. 

F.  P.  Dewey's  paper  on  volatilization  losses  in  assay- 
ing was  commented  on  only  by  Dr.  Richards,  who  men- 
tioned the  impossibilitj'  of  determining  the  relative 
amount  of  metal  actually  volatilized  and  that  mechanic- 
ally carried  over  by  dusting.  An  alloy  containing  20 
per  cent  of  silver  will,  for  instance,  carry  a  great  deal 
of  the  precious  metal  away  as  fume.  Dr.  Richards 
maintained  that  the  statement  of  Mr.  Dewey  that 
"various  metals  show  vapor  pressure  below  their  melting 
point"  should  be  amplified  to  include  all  metals  at  all 
temperatures.    To  this  Mr.  Dewey  refused  to  agree. 

An  abstract  of  the  paper  by  Frederick  Laist  and 
H.  J.  Maguire  on  the  Anaconda  reverberator^'  furnace 
for  cleaning  converter  slag  was  read  by  the  Chairman, 
E.  P.  Mathewson.  Discussion  followed  in  which  Messrs. 
Mathewson,  Miller,  and  Maier  participated. 

The  development  of  means  for  the  reduction  of 
magnetite  was  generally  accepted  as  being  of  the  utmost 
importance,  as  the  research  work  on  the  Copper  Queen 
slags  has  proved  that  sulphur  dioxide  acts  as  a 
flotation  medium  for  the  entrained  copper,  and  the 
formation  of  this  gas  is  promoted  by  the  presence  of 
magnetite. 

R.  E.  H.  Pomeroy's  paper  on  the  coal  pulverizing 
plant  at  the  Nevada  Consolidated  was  also  read  in 
abstract  form. 

The  description  of  the  milling  plant  of  the  Alaska- 
Gastineau  brought  out  a  question  as  to  the  practicability 
of  the  five-ton  automatic  skips  installed  there.  These 
skips,  it  was  pointed  out  by  W.  L.  Remick,  were  un- 
satisfactory at  first.  They  are  operated  with  a  flat 
,  cable  instead  of  a  round  one.  Trouble  was  encountered 
with  the  tripping  device  at  the  bottom  of  the  skip,  as 
the  blow  could  not  be  regulated.  This  was  remedied 
by  installing  a  dash  pot  to  slow  up  the  speed  of  the 
skip  gradually. 

Mr.  Remick  also  indicated  that  roll  crushing  at  this 
mill  had  been  more  satisfactory  than  that  with  ball 
mills  at  the  Alaska  Juneau. 


The  Mining  Taxation  Section 

The  session  on  Mining  Taxation  on  Tuesday  morning, 
presided  over  by  J.  Parke  Channing,  was  followed  with 
interest.  It  was  devoted  chiefly  to  general  discussion 
of  principles. 

Among  the  principal  speakers  were  Mr.  Arthur 
Thacher  and  Mr.  Norris,  both  members  of  the  special 
committee  on  Federal  taxation  which  has  been  confer- 
ring with  the  Treasury  Department  officials  in  order  to 
secure  the  most  equitable  tax  rules  possible  as  regards 
the  mining  industry. 

It  is  also  known  that  members  who  were  not  present 
are  far  from  satisfied  with  the  attitude  of  the  Govern- 
ment as  regards  the  administration  of  the  mine-taxation 
laws ;  and  that  they  feel  that  these  laws  should  be  more 
intelligently  framed  and  interpreted. 


Gold  Medal  Given  Hoover  by 
Civic  Forum 

The  New  York  Civic  Forum  presented  a  gold  medal 
to  Herbert  C.  Hoover  on  the  evening  of  Feb.  18,  at 
Carnegie  Hall.  The  award  v/as  made  to  him  as  the 
American  who  has  performed  the  most  distinguished 
public  service  in  the  last  two  years.  Previous  awards 
of  the  medal  have  gone  to  Alexander  Graham  Bell,  Gen- 
eral George  Goethals,  and  Thomas  A.  Edison. 

Charles  Evans  Hughes  made  the  presentation. 

Horace  V.  Winchell,  who  was  succeeded  on  Feb.  16 
by  Mr.  Hoover  as  president  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers,  began  his  ad- 
dress on  Herbert  Hoover  with  a  three-stanza  poem, 
which  he  entitled  "Hail,  Hoover." 

Mr.  Winchell's  address  revealed  that  after  the  arm- 
istice, Mr.  Hoover,  with  the  aid  of  his  assistants  in 
every  country  of  Europe,  collected  literature  of  the  war. 
The  material  thus  gathered  makes  a  library  of  80,000 
documents  and  includes  many  original  staff  and 
government  reports  and  much  correspondence  of  a 
confidential  nature.  Mr.  Winchell  said  Mr.  Hoover  had 
given  this  library  to  his  alma  mater,  Stanford  Univer- 
sity. . 

"As  a  result  of  this  generous  benefaction,"  said  Mr. 
Winchell,  "the  history  of  the  Great  War  will  be  written 
in  this  country,  and  hither  for  generations  will  come 
students  of  this  great  subject  from  all  parts  of  the 
globe." 

The  Smoker 

The  smoker  is  always  the  best  part  of  the  A.  I.  M.  E. 
meetings.  The  entertainment  committee  included  in 
Monday  evening's  program  a  description  of  a  marvelous 
device,' knowm  as  the  "stanniphone,"  the  tin  prospector's 
friend.  The  inventor  of  this  instrument  is  Major  Rod- 
ney Deere,  a  fellow  of  the  Royal  Hypothetical  and 
Hieroglyphical  Society,  who  served  under  his  country's 
flag  during  the  late  conflict  as  Inspector  General  of 
Nursing  for  War  Babies.  Through  this  device,  while 
prospecting  in  Ontario,  Major  Deere  succeeded  in  un- 
covering a  tin  lizzie  under  very  adverse  geological 
conditions. 

Bush  Terminal  Visit 

The  inclement  weather  made  it  impossible  for  most 
of  those  who  expected  to  visit  the  Bush  Terminal  on 
the  last  day  of  the  meeting  to  make  the  trip.  About 
250  had  signified  their  intention  of  going,  but,  on 
account  of  the  snowstorm,  only  about  fifty  visited  the 
warehouses. 

The  first  building  to  be  visited  was  that  occupied  by 
the  United  Cigar  Stores  Co.,  and  here  all  of  the 
tobacco  used  by  this  company  in  the  eastern  district 
of  the  United  States  is  handled.  The  party  next  visited 
the  manufacturing  plant  where  Lily  paper  cups  are 
made,  and  afterward  the  pier  of  the  Hawaiian-Amer- 
ican Steamship  Co.  A  buffet  luncheon  was  served 
at  the  Longshoremen's  Club,  after  which  the  Bush 
Terminal  Hospital,  Y.  M.  C.  A.,  and  other  works  of 
a  social  nature  maintained  by  the  Bush  Terminal  were 
inspected.  The  final  object  of  interest  was  the  paper 
plant  at  the  Tidewater  Paper  Mills  Co.,  where  the  paper 
used  by  the  New  York  Times  is  manufactured. 
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The  Petroleum  Industry 


Oil  Land  Leasing  Bill 

THE  conference  report  on  the  Oil  Land  Leasing  Bill 
has  been  reported  out  of  committee  and  agreed  to 
by  both  Senate  and  House.  It  is  now  up  to  Presi- 
dent Wilson.  If  signed,  it  becomes  a  law.  This  substan- 
tial agreement  by  both  Federal  legislative  branches  rep- 
resents the  termination  of  a  struggle  extending  over  a 
period  of  eight  years  or  more.  It  is  a  significant  event 
in  the  history  of  mining  in  our  country,  for  it  marks  the 
beginning  of  the  end  of  an  interval  during  which  the 
exclusive  ownership  for  certain  mineral-bearing  land 
could  be  obtained  by  location,  the  performance  of  cer- 
tain work,  patenting,  and  purchase  from  the  Govern- 
ment. It  removes  the  uncertain  precedure  of  locating, 
under  the  placer  law,  saline,  petroleum  and  gas,  and 
phosphate  deposits.  It  definitely  introduces  the  system 
of  prospecting  permit  applying  specifically  to  a  given 
area  selected  by  the  prospector  and,  on  discovery  taking 
place,  gives  the  prospector  the  right  of  leasing  under 
royalty  payments  and  rental,  included  as  part  of  the 
royalty  payment,  a  part  of  the  land  embraced  by  the 
discovery.  It  also  settles  the  status  of  claimants  of 
oil  lands  existing  witliii"  areas  withdrawn  by  Presiden- 
tial action  and  provides  tor  the  return  of  impounded 
moneys. 

Opposition  to  the  leasing  under  the  royalty  payment 
plan  was  ostensibly  caused  by  the  feeling  that  individual 
'.tat^  rights  were  in  danger  of  invat-i'^n  incident  to 
Federal  control.  The  real  opposition  was  due  to  the 
feeling  that  when  a  prospector  made  a  discovery  and  de- 
veloped it  to  the  point  where  commercial  production  re- 
sulted he  was  entitled  to  the  whole  return,  less  the 
customary  taxes.  The  equity  of  the  public  was  not 
considered.  The  present  act  may  be  said  to  establish 
•the  rights  of  the  public  to  participate  in  the  returns 
from  the  individual's  efforts  where  that  individual  has 
acquired  permission  to  test  and  extract  the  mineral  from 
the  given  tract  of  public  land.  This  act  applies  specfically 
to  coal,  phosphate,  oil  and  gas,  oil  shale,  and  sodium 
salts.  Of  all  moneys  received  from  sales,  bonuses, 
royalties,  and  rentals,  excepting  those  from  Alaska,  10 
per  cent  will  go  to  the  Treasury  of  the  United  States, 
52i  per  cent  to  the  U.  S.  Reclamation  Fund  and  37i  per 
cent  to  the  state  within  which  the  leased  lands  are 
situated. 


Petroleum  Session  of  the  Institute 

BOTH  Van.  H.  Manning  and  George  Otis  Smith,  re- 
spective directors  of  the  Bureau  of  Mines  and  Geo- 
logical Survey,  struck  similar  notes  in  their  papers  on 
petroleum  presented  at  the  New  York  meeting  of  the 
American  Institute  of  Mining  and  Metallurgical  Engi- 
neers. We  present  Mr.  Manning's  paper  in  abstract. 
Mr.  Smith  advocates  greater  attention  to  conservation 
of  present  domestic  oil  resources  by  a  campaign  of 
economy.     He  says: 


"A  country-wide  thrift  campaign  needs  to  be  waged  look- 
ing to  the  saving  of  this  essential  resource.  Man  power 
and  oil  ought  to  be  conserved  all  along  the  line  of  produc- 
tion and  consumption  by  better  methods  in  the  discovery, 
drilling,  recovery,  transportation,  refining,  and  use  of  pe- 
troleum and  its  products.  Unwarranted  optimism,  which 
seems  indigenous  in  most  parts  of  the  United  States,  has  led 
both  the  oil  industry  and  the  public  to  waste  this  best  of 
fuels;  the  program  of  wastage  begins  with  leakage  below 
ground  and  above  ground  and  continues  to  the  indiscrim- 
inate burning  of  fuel  oil  under  boilers,  with  regard  for  con- 
venience rather  than  for  efficiency." 

On  the  subject  of  obtaining  a  future  supply  of  pe- 
troleum and  the  simplification  of  relations  with  foreign 
countries  engaged  similiarly  in  acquiring  control  of 
new  sources  of  supply,  Mr.  Smith  has  the  following 
significant  suggestions: 

"Two  methods  of  handling  the  problem  of  a  future  oil 
supply  suggest  themselves:  either  reserve  the  domestic  oil 
fields  for  American  development  and  thus  prevent  foreign 
acquisition  of  what  is  needed  at  home;  or,  encourage  our 
capital  to  enter  foreign  fields  to  assist  in  their  development, 
thus  insuring  an  additional  supply  of  oil  for  our  needs.  The 
one  method  harks  back  to  the  'Chinese  wall'  period,  the 
other  expresses  the  'open  door'  policy.  At  present  the 
United  States  Government  follows  neither  method;  the 
British  government  has  adopted  both. 

"The  British  Admiralty  led  the  way  in  its  appreciation  of 
the  advantages  of  fuel  oil,  and  the  British  government  has 
led  the  way  in  assuring  to  its  nationals  control  of  oil  re- 
sources wherever  found  on  British  territory.  Advantages  that 
American  capital  may  once  have  held  in  Trinidad  and  else- 
where in  the  British  Empire  are  not  now  enjoyed  and  British 
enterprise  is  narrowing  the  field  of  opportunity  in  Mexico, 
South  America,  Mesopotamia,  and  Africa.  Be  it  said, 
moreover,  to  the  credit  of  British  efficiency  and  foresight, 
that  British  capital  has  made  generous  use  of  American 
bi-ains  in  discovering  and  developing  its  oil  properties. 
American  geologists,  American  engineers,  American  drillers, 
and  American  rigs  and  supplies  have  been  utilized  in  British 
oil  exploration,  and  we  may  well  reciprocate  by  adopting 
the  British  policy  of  encouraging  the  acquisition  by  its 
nationals  of  petroleum  supplies  in  foreign  fields.  American 
capital  as  well  as  American  engineering  should  be  encour- 
aged to  help  develop  the  new  fields  and  so  do  its  part  in  in- 
suring the  continuance  of  this  source  of  power  for  future 
generations  at  home  and  abroad. 

"The  part  of  the  Government  is  to  give  moral  support  to 
every  effort  of  American  business  to  expand  its  circle  of 
activity  in  oil  production,  so  that  it  will  be  coextensive  with 
the  new  field  of  American  shipping.  This  may  mean  world- 
wide exploration,  development,  and  producing  companies, 
financed  by  United  States  capital,  guided  by  American  en- 
gineering, and  safeguarded  in  policy  because  protected  by 
the  United  States  Government.  Thus  only  can  our  general 
welfare  be  promoted  and  the  future  supply  of  oil  be  assured 
for  the  United  States." 

This  is  sound  doctrine.  It  is  essentially  American 
in  spirit.  It  points  out  the  need  of  the  Governmental 
support  of  American  enterprise  abroad.  In  the  past 
this  has  been  the  weakest  part  of  our  foreign  policy. 
We  feel  that,  unless  the  Government  vigorously  lines 
up  with  American  foreign  enterprise,  there  is  little 
point  in  advising  Americans  to  embark  in  foreign 
enterprise. 
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International  Aspects  of  the  Petroleum  Industry* 


By  Van.  H.  Manning 

Director,   U.   S.   Bureau    vt   Mines 


IN  SUBSTANCE,  the  international  aspects  of  the 
petroleum  industry,  as  these  relate  to  the  United 
States,  are  as  follows:  The  domestic  production  is 
not  keeping  pace  with  domestic  demands;  our  best 
engineering  talent  warns  us  of  the  imminence  of  a 
decreased  production  by  our  oil  wells,  although  more  oil 
is  needed;  and  the  only  practical  source  whence  this 
increasing  demand  can  be  supplied  for  some  time  to 
come  will  be  the  foreign  fields.  Other  nations  have 
given  thought  to  the  future  and,  in  recent  years,  have 
shown  a  tendency  to  adopt  strong  nationalistic  policies 
regarding  their  petroleum  resources,  policies  that  hinder 
or  prevent  the  exploitation  of  these  resources  by  other 
nationals.  In  consequence,  we  find  that,  facing  a  prob- 
able shortage  of  the  domestic  supply,  our  nationals  are 
excluded  from  foreign  fields;  and  this  in  spite  of  the 
fact  that  foreign  nationals  have  been  permitted  to  enter 
into  and  exploit  our  own  oil  resources  or.  an  equality 
with  American  citizens  and  without  hindrance  or 
restrictions.  This  country  has  supplied  the  larger  part 
of  the  peti'oleum  consumed  by  the  world,  and  yet,  with 
a  failing  supply  imminent,  it  finds  that  those  countries 
that  have  been  drawing  upon  our  resources  to  supply 
their  needs  are  showing  a  tendency  to  exclude  us  from 
their  resources.  In  this  way  we  shall  be  transferred 
from  a  position  of  dominance  to  one  of  dependence; 
and  only  by  sufferance  of  those  countries  that  are  now 
seeking  financial  or  political  control  of  petroleum  sup- 
plies, shall  we  be  able  to  obtain  the  oil  we  will  need. 

Our  Petroleum  Resources 

The  United  States  was  the  first  country  to  produce 
oil  in  large  quantities  by  the  modern  system  of  drilling 
wells,  and,  except  during  a  few  years,  has  led  all  the 
countries  of  the  world  in  the  quantity  of  its  production. 
In  1914,  when  the  Great  War  began,  the  United  States 
was  in  first  place  and  produced  approxiraately  266,- 
000,000  bbl.  of  oil,  or  about  66  per  cent  of  the  total 
output  of  the  world.  Russia  was  second,  with  an 
approximate  production  of  67,000,000  bbl.,  or  about  17 
per  cent  of  the  world's  total.  Mexico  came  third  with 
about  21,000,000  bbl,  or  a  little  over  5  per  cent  of 
the  world's  production.  Rumania,  the  Dutch  East 
Indies,  India,  Galicia,  and  Japan  produced  comparatively 
small  amounts  of  oil,  totaling  approximatsly  12  per  cent. 

The  vital  importance  of  petroleum  had  not  been  fully 
recognized  by  the  leading  countries  of  the  world,  so 
the  United  States  occupied  a  unique  position,  practically 
without  competitors.  Foreign  countries  had  not  begun 
to  consider  seriously  future  supply  and  tliere  was  less 
rivalry  in  gaining  control  of  possible  oil  fields.  Yet 
signs  of  an  awakening  interest  were  evident.  Great 
Britain,  because  of  having  adopted  fuel  oil  in  the  Navy, 
had  begun  taking  steps  to  assure,  through  British 
nationals,  an  adequate  supply  of  oil  from  "lexico  and  to 
encourage  development  in  British  domains.  The 
British  government  had  also  entered  into  partnership 
with  the  Anglo-Persian  Oil  Co.  to  exploit  a  huge  con- 
cession in  Persia. 


•Abstract  of  a  paper  pre.sentcd  at  the  February,  1920,  meeting 
in  New  Yorli  of  the  .American  Institute  of  Mining  and  Metallurgi- 
cal Engineers. 


The  point  of  real  importance,  however,  is  the  relative 
position  of  the  United  States  as  a  consumer  rather 
than  a  producer  of  oil.  To  produce  the  bulk  of  the 
world's  production  is  of  small  consequence  in  compari- 
son with  producing  enough  to  meet  our  present  and 
probable  future  needs.  In  1918,  the  output  of  crude 
oil  in  the  United  States  was  356,000,000  bbl.  Mexico 
had  taken  second  place  with  63,000,000  bbl.  The  pro- 
duction of  the  United  States  for  the  past  several  years 
has  been  approximately  65  per  cent  of  the  world's  total. 
The  approximate  consumption  of  the  United  States  for 
the  year  1918  was  406,000,000  bbl.,  or  more  than  80 
per  cent  of  the  world's  production.  This  figure  of 
consumption,  however,  includes  the  oil  that  was  refined 
or  partly  refined  in  the  United  States  and  exported  for 
consumption  abroad.  The  exports  of  petroleum  products 
approximated  the  imports  of  crude  oetroleum  from 
Mexico  and  other  foreign  countries.  But  in  addition, 
some  20,000,000  bbl.  of  oil  were  withdrawn  from 
domestic  storage.  In  substance,  therefore,  the  United 
States,  in  1918,  was  living  beyond  its  means.  The  year 
1919,  because  of  the  present  flush  prorluction  from  Texas 
fields  and  the  increased  imports  from  Mexico,  finds 
the  United  States  in  a  somewhat  more  favorable  condi- 
tion, not  having  to  draw  on  stocks;  yet  it  must  be 
remembered  that  the  stocks  have  not  only  decreased 
actually  but  have  decreased  in  proportion  to  our  pro- 
duction and  consumption.  Thus,  in  1915,  there  was 
over  six  months'  supply  of  oil  in  storage,  whereas  at 
the  end  of  1918  stocks  had  been  reduced  to  less  than 
four  months'   supply. 

The  U.  S.  Geological  Survey  has  given  the  following 
fi.gures  of  the  marketed  production  and  consumption 
in  the  United  States.  The  figures  for  marketed  pro- 
duction approximate,  but  are  not  the  same  as.  actual 
production : 

Marlceted  Pro-  Consumption, 
duction.  Barrels  Barrels 

1916 301,0nn.000  329,00n.O0O    ' 

1917 33.5,0011.1)00  384.000,000 

1918 356.0uii.000  418,000.000 

Evidently  the  production  of  the  United  States,  in 
spite  of  its  having  risen  stea^ilv  during  r-^cent  years, 
is  not  rising  as  rapidly  as  it  s.xr.'d  pnr'.  is  not  keeping 
pace  with  the  increa.se  in  consumptioii.  The  sources 
from  which  we  can  draw  for  our  future  needs  of  petro- 
leum and  its  products  are:  Our  owai  oil  fields,  foreign 
oil  fields,  oil  shales,  and  substitutes  for  oetroleum  prod- 
ucts. Engineers  and  geologists  who  have  investigated 
the  possible  oil  underground  in  our  developed  and 
undeveloped  oil  fields  agree  in  making  pessimistic  re- 
ports. This  is  particularly  true  of  the  U.  S.  Geological 
Sui-vey,  the  organization  that  has  given  most  attention 
to  our  petroleum  resources  and  has  the  most  facts.  The 
U.  ?•.  Geological  Survey  estimates  our  unproduced  but  re- 
coverable oil  in  January,  1919,  at  6,740,000,000  bbl.  This, 
could  it  be  produced  as  needed,  would  not  continue  our 
present  production  of  oil  for  more  than  twenty  years. 

Many  persons,  especially  non-technical  oil  men,  are 
inclined  to  question  these  estimates  and  call  them  too 
pessimistic,  saying  that  whenever  in  the  past  more  oil 
was  needed  new  discoveries  were  made  and  unexpected 
fields  brought  forth  new  supplies.     However,  our  best- 
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informed  engineers  have  given  this  estimate,  and  their 
belief  should  outweigh  the  vague  optimism  of  those 
who  question  it.  Of  course,  in  view  of  the  fallibility 
of  estimates,  the  figures  may  prove  to  be  too  pessimistic. 
Even  if  the  estimates  of  the  supply  of  unrecovered 
petroleum  were  50  to  100  per  cent  too  low,  the  situa- 
tion would  still  not  be  satisfactory.  And  the  fact 
remains  that  no  matter  how  much  oil  there  may  still  be 
in  the  ground,  we  have  not  been  and  are  not  getting  it 
to  the  surface  as  fast  as  it  is  now  needed. 

Clearly,  we  must  seek  other  sources  of  supply  to  make 
up  the  balance  between  domestic  production  and 
domestic  needs.  Enormous  deposits  of  oil-bearing 
shales  occur  in  the  western  states,  in  the  Cretaceous 
formations  of  the  Rocky  Mountain  region.  The  U.  S. 
Geological  Survey  estimates  that  the  shales  in  the  states 
of  Colorado,  Wyoming,  and  Utah  alone  contain  many 
times  the  recoverable  oil  present  in  our  oil  fields  before 
well  drilling  began.  But  the  oil  in  these  shales  is  not 
immediately  available.  The  extraction  of  oil  from  the 
shales  on  a  commercial  scale  under  existing  conditions 
in  the  United  States  is  still  in  an  experimental  stage. 
We  do  not  know,  as  yet,  whether  these  shales  can  be 
developed  profitably  under  present  conditions,  nor  under 
what  conditions  they  can  be  developed.  Furthermore, 
it  will  take  many  years,  even  under  favorable  conditions, 
to  obtain  from  these  shales  enough  oil  to  replace  a  con- 
siderable part  of  that  now  obtained  from  wells. 

SlJBSTITUTES 

The  products  from  the  destructive  distillation  of  coal 
can  be  used,  in  so  far  as  they  are  available,  to  replace 
gasoline ;  but  quantitatively  it  seems  out  of  the  question 
to  expect  more  than  a  minor  alleviation  from  them. 
Coal  can  largely  replace  fuel  oils.  Alcohol  can  replace 
gasoline  and  has  the  advantage  that  it  can  be  made 
from  replaceable  material — that  is,  from  plants;  but 
because  of  its  cost,  it  cannot  compete  in  a  large  way 
with  gasoline  at  present.  Moreover,  the  difficulty  and 
expense  of  replacing  any  considerable  part  of  the 
gasoline  supply  by  alcohol  is  not  generally  appreciated. 
Finally,  no  substitutes  are  now  known  that  will  satisfac- 
torily replace  mineral  lubricants  in  the  quantities 
needed. 

Thus,  the  facts  indicate  that  we  must  inevitably 
seek  foreign  supplies  in  order  to  meet  our  needs  and 
to  compete  in  the  world's  markets  without  too  great  a 
handicap.  However,  we  should  not  rely  upon  any  one 
solution  of  the  problem,  but  should  seek  to  put  into 
effect  every  feasible  means  that  promises  to  help,  and 
should  strive  to  anticipate  our  future  needs  rather 
than  to  go  along  blindly  with  the  inevitable  result  of 
suddenly  being  confronted  at  some  future  date  with  a 
shortage  of  oil.  Steps  should  be  taken  to  conserve  our 
developed  supply.  This  supply  is  tangible;  we  already 
have  it,  and  common  sense  dictates  that  we  take  the 
best  possible  care  of  it.  By  conservation  I  do  not  mean 
the  tying  up  of  resources,  but  a  wise  utilization,  the 
working  out  of  methods  that  will  yield  us  the  greatest 
quantity  of  oil  at  the  least  cost  and  will  enable  us 
to  refine  and  use  the  oil  with  the  highest  eflSciency. 
This  phase  of  the  question  is  peculiarly  a  part  of  the 
work  of  technical  men,  and  I  believe  that  this  Institute 
should  seriously  endeavor  to  further,  in  every  possible 
manner,  the  application  of  engineering  methods  to  the 
oil  business,  for  the  oil  industry  is  probably  more  back- 
ward in  applying  engineering  knowledge  than  any  other 
mineral  industry. 


Recently,  the  U.  S.  Geological  Survey  has  shown  a 
particular  interest  in  questions  of  foreign  supply,  and 
has  rendered  a  splendid  public  service  by  collecting  all 
possible  information  on  the  subject.  In  the  opinion  of 
the  Survey,  enormous  resources  await  development  in 
various  parts  of  the  world;  but  these  resources  have 
not  been  developed  as  intensively  as  those  of  the  United 
States. 

The  key  to  the  future  is  access  to  the  sources  of  sup- 
ply. The  strong  financial  position  of  the  petroleum 
industry  in  this  countrj',  and  the  refining  and  marketing 
facilities  of  the  strongest  American  companies  will  not, 
by  themselves,  suffice  if  we  are  at  the  mercy  of  the 
citizens   of   other   nations   for   our   crude   supplies. 

Tendency  of  Foreign  Countries  To  Exclude 
Other  Nationals 

One  result  of  the  war  has  been  an  accentuation  of 
nationalistic  spirit ;  the  nations  that  were  combatants 
and  those  that  were  neutral  have  shown  increasingly  a 
tendency  to  exclude  other  nationals  from  their  domains 
and  to  develop  their  own  resources  bv  their  own 
interests. 

The  United  States  is  not  an  imperialistic  nation,  and, 
exclusive  of  Alaska,  its  foreign  possessions  are  with 
small  potential  resources.  Thus  we  find  no  political 
control  of  consequence  over  other  than  the  domestic 
sources  of  supply  within  the  United  States  proper. 
When  we  turn  to  the  developed  or  prospective  oil  fields 
in  other  parts  of  the  world,  we  find  that  their  political 
control  may  be  grouped  under  two  heads:  Colonies 
and  domains  of  such  nations  as  England  and  France, 
and  domains  of  smaller  nations,  such  as  the  Latin- 
American  countries,  China  and  Persia;  under  present 
chaotic  conditions  perhaps  Russia  could  be  included. 
The  most  promising  oil  districts  now  known  outside 
of  the  United  States  are  in  Mexico,  in  the  South  Amer- 
ican countries  bordering  the  Caribbean,  in  Equador, 
Peru,  Bolivia,  Argentina,  northern  Africa,  Egypt, 
Persia,  Mesopotamia,  Palestine,  Russia,  India,  the  East 
Indies,  and  China.  There  are  other  localities  of  smaller 
promise  or  about  v/hich  less  is  known,  and  doubtless 
some  of  these  will  develop  fields  of  the  first  magnitude 
when  explored  and  prospected. 

When  one  reviews  these  potential  oil  fields,  one  is 
struck  with  the  fact  that  Latin  America,  Great  Britain, 
France,  and  the  Netherlands  apparently  control  the 
main  potential  sources  of  supply,  and  particularly  those 
that  are  of  the  most  concern  to  the  United  States. 
Thus,  the  policies  of  these  countries  are  of  the  greatest 
interest  to  America.  We  find  England  and  France 
adopting  policies,  already  in  part  incorporated  into  laws 
or  regulations,  that  now  virtually  exclude  other  than 
their  own  nationals  from  developing  the  resources  with- 
in their  own  realms.  Of  course  I  do  not  mean  to 
insinuate  that  the  policies  of  these  countries  are  aimed 
directly  at  Americans ;  the  policy  of  each  country  is  to 
look  after  its  own  citizens;  hence  it  is  directed  against 
the  citizens  of  all  other  countries,  and  thus  affects 
Americans. 

A  review  of  the  foreign  situation,  therefore,  discloses 
the  fact  that  whereas  other  nationals  can  enter  our 
oil  fields,  acquire  properties  there,  and  work  these  prop- 
erties on  an  equality  with  ourselves,  our  nationals  are 
not  receiving  reciprocal  privileges  from  many  foreign 
governments  now  controlling  the  most  important  oil 
regions  of  the  world,  and  thus  in  time  we  are  likely  to 
be   largely    dependent    on    those    governments    for   our 
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domestic  needs.  Moreover,  conditions  in  tlie  Latin- 
American  countries  are  not  as  satisfactory  as  they 
might  be.  The  question  comes,  therefore,  as  to  what 
should  be  done  toward  removing  discrimination  under 
which  Americans  are  practically  excluded  from  foreign 
oil  fields.  It  is  not  for  me  to  discuss  here  such  a 
question  in  detail,  but  it  is  perfectly  obvious  that  in 
all  fairness  our  nationals  should  be  accorded  the  same 
privileges  that  we  accord  other  nationals.  It  has  not 
been  the  policy  of  the  United  States  to  exclude  foreign 
corporations  or  individuals ;  in  fact,  they  have  been  wel- 
comed, as  it  has  been  recognized  that  the  capital  brought 
in  has  been,  in  a  large  way,  helpful  to  the  I/nited  States 
even  though  the  profits  went  mostly  to  the  benefit  of 
other  nationals. 

I    may    also    urge    the    opportunities    and    national 


importance  of  American  concerns  entering  foreign  oil 
fields.  Evidently  this  country  is  going  to  need  foreign 
sources  of  supply,  and  it  will  be  to  its  great  advantage 
to  obtain  these  through  its  own  nationals.  Heretofore, 
American  methods,  American  machinerj',  American 
brains  have  been  employed  by  foreign  capital  to  develop 
foreign  resources.  It  will  be  more  desirable  if  our 
brains  and  abilities  are  employed  under  our  own 
nationals. 

It  is  desirable  that  everj'  engineer  realize  before 
accepting  employment  with  any  foreign  corporation 
competing  against  ours,  just  what  this  means.  I  believe 
it  should  be  made  a  policy  of  the  members  of  this  Insti- 
tute to  see  that  the  younger  engineers  and  those  unac- 
quainted with  foreign  conditions  are  informed  of  this 
matter. 


Genetic  Problems  Affecting  Search  for 
New^  Oil  Regions* 


By  David  White 

Chief   Geologist,   U.    S.    Geological    Survey 


IN  THESE  DAYS,  when  detailed  investigations  of 
stratigraphy,  structure,  and  sand  conditions  so  fre- 
quently result  in  the  discovery  of  nev/  oil  fields,  and 
applause  from  oil  companies  and  the  public,  geologists 
do  well  to  walk  humbly,  and  punctiliously  to  admit  that 
the  geologic  principles  controlling  the  distribution  of  oil 
and  gas  have  as  yet  been  discovered  only  in  part,  and 
that  what  remains  yet  to  be  learned  is  probably  vastly 
more  than  what  is  already  known. 

Most  oil  and  gas  geologists  agree  that  in  those  for- 
mations in  which  oil  is  found  there  must  be  sufficient 
organic  matter  genetically  to  account  as  mother  sub- 
stance for  the  oil,  which  is  believed  to  have  escaped 
from  its  mother  rock  into  some  suitable  and  accessible 
reservoir  rock  where  it  is  confined  beneath  impei^vious 
strata.  However,  little  seems  to  be  known  as  to  the 
requisite  quantity  of  mother  substance  or  as  to  the 
maximum  distance  at  which  this  substance  may  be 
situated  from  the  reservoir. 

Most  geologists  assume  that  this  mother  substance 
is  carbonaceous,  but  others  hold  that  recognizable  car- 
bonaceous debris  or  visible  residues  are  not  necessarily 
present.  "Bituminous"  or  other  carbonaceous  shales 
and  limestones  are  almost  invariably  searched  for  be- 
cause, seemingly  with  good  reason,  such  deposits  are 
regarded  as  the  principal  materials  from  which  petro- 
leum may  be  generated ;  certainly  they  are  the  rocks 
from  which  oils  nearest  to  typical  petroleum  may  be 
artifically  produced  by  distillation.  As  shown  by  Orton 
and  others,  similar  carbonaceous  matter  adequate  for 
supplying  oil  and  gas  may  be  found  in  most  regions 
disseminated  through  the  rock  or  concentrated  in  cer- 
tain layers;  it  is  present  in  ample  amounts  even  in  less 
distinctly  carbonaceous  shales  and  limstones,  and  in 
some  sandstones,  and  there  seems  no  room  for  doubt 
that  oil  in  commercial  amounts  has  been  derived  from 
:such  deposits.  Most  dark  limestones,  sandstones,  and 
jshales,  as  well  as  ordinary  black  shales,  owe  their  dark 
tones  to  the  presence  of  carbonaceous  residues,  which 
are  easily  recognized  under  the  microscope.     Yet  it  re- 
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mains  to  be  seen  how  much  of  .such  organic  matter  is 
requisite,  as  a  minimum — probably,  in  reality,  an  aver- 
age minimum.  Circumstantial  evidence — the  condi- 
tions actually  presented  in  certain  oil  fields — seems  to 
indicate  that  the  carbonaceous  matter  need  compose  but 
a  very  small  percentage  of  a  supposed  mother  formation, 
if  the  matter  is  of  the  right  sort,  and  if  other  requisite 
conditions  are  fulfilled,  and  that  a  very  great  thickness 
of  the  mother  formation  is  not  indispensable.  In  gen- 
eral, however,  our  most  productive  oil  deposits  are 
found  in  districts  containing  formations  in  which  there 
is  evidence  of  abundant  life,  with  ample  vegetal  matter. 
That  only  smaller  productions  are  found  in  districts 
containing  little  carbonaceous  matter  may  prove  to  be 
a  rule  with  numerous  exceptions. 

Carbonization  of  the  Organic  Matter  in 
Oil-Bearing  Formations 

A  study  of  the  incipient  regional  metamorphism  of 
carbonaceous  deposits  in  the  coal  and  oil  fields  of  the 
United  States  and  other  countries  shows  that  no  com- 
mercially important  oil  fields  have  yet  been  discovered 
in  any  area  where  the  fuel  ratios  of  the  coals,  occur- 
ring in  the  formations  in  which  oil  is  sought  or  in  over- 
lying formations,  e.xceeds  2.3.  The  progressive 
devolatilization  by  which  the  coals  in  any  region  or 
formation  have  been  transformed  from  peats  to  lignites, 
bituminous  coals,  and  finally  to  graphite,  is  the  first 
indication  of  incipient  metamorphism  of  the  rocks  of 
the  area.  The  proximate  analysis  of  the  coal  or  coaly 
deposits,  as  the  writer  has  shown,  is  a  sort  of  "ultra- 
violet" method  of  observing  this  initial  stage  of  regional 
metamorphism  of  the  ordinary  type.  Other  attending 
criteria  include  the  stages  of  dehydration,  consolidation 
or  lithification,  development  of  jointing  and  cleavage, 
and,  in  due  time,  schistosity  and  mineralization. 

More  observations  and  tests  are  necessary  to  fix  more 
exactly  the  stage  of  regional  alteration  beyond  which 
commercial  oil  pools,  though  formerly  present,  will  not 
have  survived,  but  it  is  probable  that  the  limit  falls,  in 
general,  slightly  lower  than  the  point  at  which  coals  of 
the  ordinary  bituminous  type  show  a  fuel  ratio  of  2.2 
or  68  per  cent  of  fixed  carbon  in  the  pure  coal;  it  may 
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approach  nearer  the  ratio  of  2.0,  or  66  per  cent  fixed 
carbon. 

It  is  important  that,  in  a  new  region  under  consider- 
ation as  to  oil  possibilities,  every  precaution  be  taken 
to  ascertain  whether  the  alteration  of  the  rocks,  as  in- 
dicated by  the  stage  of  carbonization  of  the  carbon- 
aceous deposits,  has  not  gone  so  far  as  to  preclude  the 
survival  of  oil  in  commercial  amounts.  As  I  have- shown 
in  the  papers  already  cited,  drilling  in  regions  of 
greater  metamorphism  will  find  only  gas  or  mere  show- 
ings of  "white  oil" — approximately  kerosene — generally 
little  more  than  samples,  and  nowhere  in  commercial 
amounts.  This  principle  appears  to  be  proved  by  thou- 
sands of  tests  in  the  Appalachian  field,  in  the  Mid- 
Continent  region,  and  in  other  parts  of  the  world. 

Oil  in  commercial  amounts  should  not  be  expected  in 
the  Devonian  of  east-central  and  southeastern  New 
York  and  eastern  Pennsylvania;  in  the  Paleozoic  regions 
of  Georgia;  in  the  Arkansas  coal  field;  nor  in  those 
areas  or  northeastern  Kentucky,  of  eastern  Tennessee, 
of  Alabama,  of  the  Paleozoic  region  in  southeastern 
Oklahoma,  and  portions  of  New  Mexico,  Colorado,  Mon- 
tana, Utah,  and  Washington,  as  well  as  of  Pennsylvania, 
Maryland,  Virginia  and  West  Virginia,  where  the 
regional  carbonization  has  passed  the  stated  limit.  The 
Utica,  Genesee,  Hudson,  Ohio,  Chattanooga,  and  Wood- 
ford shales  are  splendid  depositories  of  mother  sub- 
stance, but  it  is  futile  to  search  for  oil  in  the  associated 
"sands"  in  regions  where  the  organic  matter  of  these 
shales  is  too  far  altered. 

Folding  of  the  strata,  or  the  development  of  structure, 
is  almost  universally  regarded  as  an  essential  feature 
of  any  oil  region.  The  migration  and  "gravitational" 
segregation  of  oil,  gas,  and  water  are  commonly  sup- 
posed to  be  connected  with  the  existence,  if  not  indeed 
with  the  origin,  of  folds,  and  in  particular  with  minor 
local  anticlines  and  domes.  Therefore,  folding  is  al- 
ways looked  for  and  analyzed  in  detail. 

However,  to  what  extent  and  through  what  processes 
folding  operates  as  a  cause,  or  a  means,  or,  on  the 
other  hand,  whether  it  is  to  be  regarded  only  as  an 
effect  or  a  mere  indication,  is  yet  to  be  shown.  Most 
of  us  hold  that  folds  facilitate  the  segregation  and 
localize  the  distribution  of  oil  and  gas  pools,  and  are 
therefore  of  great  consequence  in  the  search  for  new 
oil  fields;  contrasted  with  this  view,  folding  seems  to 
be  regarded  by  some  geologists  mainly  as  an  effect 
of  questionable  importance. 

As  noted  in  my  discussions  of  coal,  regional  carbon- 
ization results  from  the  progressive  devolatilization  of 
carbonaceous  matter  in  the  strata  on  a  regional  scale 
under  dynamic  stresses,  dominantly  horizontal  thrusts, 
probably  with  development  of  moderate  temperatures. 
It  is  most  advanced  in  the  regions  of  apparently 
greatest  thrust  compressions,  and  hence  of  greatest 
molecular  displacement;  and  in  any  region  it  is  seen  to 
be  greatest  on  the  side  of  greatest  cumulative  and  sus- 
tained horizontal  stresses. 

With  reference  to  both  carbonization  and  folding,  it 
is  important  for  a  field  geologist,  prospecting  for  oil  in 
new  region,  to  remember  that  folds  are  likely  to  mark 
Imes  of  pre-existent  weakness  resulting  from  former 
anticlinal  buckling  or  faulting  in  the  deeper  strata,  or 
that  they  may  occur  in  zones  of  less  competence,  such, 
for  example,  as  along  zones  of  marked  or  abrupt  uncon- 
formities; also  that  buckling  and,  in  particular,  over- 
thrusts  are  the  structural  changes  (really  strains)  that 
compensate  and  relieve  the  pressure  stresses  and  tend 


to  neutralize  them  through  a  relatively  easy  and  quick 
shortening  of  the  arc  which  would  otherwise  take  place 
through  compression  only. 

It  appears  probable  that,  in  regions  where  the  thrusts 
have  been  sufficient  to  cause  well-loaded  strata  to  form 
anticlines,  the  stresses  have  been  great  enough  to  cause 
the  generation  of  petroleum.  If  these  deductions  are 
well  founded,  the  earlier  and  minor  stresses  are  con- 
nected with  the  production  of  the  heavier  oils,  anoma- 
lous or  even  inexplicable  as  this  may  seem  from  the 
chemical  standpoint,  while  the  highest  grade  oils  are 
usually  found  where  the  carbonization,  resulting  from 
more  intense  stresses,  has  approached  the  limit  of  oil 
production. 

In  some  respects,  the  effects  of  diastrophic  stresses  in 
compressible  sedimentary  strata  may  be  likened  to  a 
jigging  of  rock  particles  and  mineral  grains,  in  which 
process  existing  capillaries  may  become  unstable  and 
disrupted,  pore  spaces  reorganized  as  to  number,  form 
and  size,  and  friction  repeatedly  overcome;  thus  the 
escape,  migration,  concentration,  and  segregation  of 
water,  oil  and  gas,  into  less  compressible  sandstone  and 
limestone  reservoirs  were  promoted. 

Consistent  with  this  interpretation,  it  would  appear 
that: 

1.  Oil  will  be  generated  only  at  depths  sufficient  to 
assure  the  necessary  loading,  which  may  vary  some- 
what with  the  composition  and  rigidity  of  the  strata 
and,  to  some  extent,  with  the  intensity  of  the  thrust. 

2.  In  oil  fields  where  the  stress  has  been  slight  and 
probably  confined  to  a  single  period,  carbonization 
(alteration)  being  in  the  early  stage,  the  oil  is  not  likely 
to  be  found  far,  stratigraphically,  from  the  carbon- 
aceous sediments.  If  the  thrusts  have  not  been  sufficient 
to  drive  the  water,  oil,  and  gas  to  a  suitable  storage 
"sand,"  the  disseminated  oil  may  not  be  recoverable. 
Water,  with  its  stronger  capillary  tension,  will  tend 
to  drive  the  oil  into  the  largest  pores  available.  Ac- 
cordingly, a  lenticular  body  of  open-pored  coarse  sand 
may  be  filled  with  oil  under  heavy  pressure,  indepen- 
dently of  anticlinal,  structure,  or  even  in  a  shallow  struc- 
tural depression. 

3.  The  largest  oil  pools  normally  occur  where  ample 
suitable  storage  is  convenient  to  abundant  organic  mud 
or  mother  substance,  unless  the  thrusts  have  been  too 
great  and  carbonization  has  gone  too  far.  Insufficient 
storage  in  very  thin  or  fine-grained  sands  may  be  found 
in  extensive  carbonaceous  formations;  for  example, 
the  thin  sands  of  the  Graneros  in  the  Thornton  field, 
Wyoming,  and  the  fine-grained  sands  in  the  Mancos 
shale  in  northwestern  Colorado  and  in  the  Chattanooga 
shale  in  Barren  County,  Ky. 

4.  The  stresses  of  a  diastrophic  movement  may  be 
sufficient  to  generate  only  a  part  of  the  oil  and  gas 
derivable  from  the  organic  mother  sustance,  leaving 
some  to  be  evolved  under  later  stresses,  until  oil  is 
no  longer  produced,  though  gases  may  continue  to  be 
eliminated  until  the  organic  substance  is  wholly  de- 
volatilized,  leaving  only  the  "fixed  carbon." 

5.  In  the  course  of  successive  periods  of  lateral 
diastrophic  stresses,  the  water,  oil,  and  gas,  under  cu- 
mulative pressures,  may  be  carried  through  relatively 
impervious  rocks  for  long  distances  in  the  direction  of 
least  resistance,  if  the  thrusts  and  consequent  pressures 
are  sufficiently  energetic,  capillary  tension  and  friction 
being  to  some  e.xtent  counteracted  by  the  forces  which 
cause  rearrangement  of  the  rock  particles.  For  this 
reason,  several  sands  may  yield  oil  generated  from  a 
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single  deposit.  Enormous  pressures  should  develop  in 
the  lower  sands.  In  fields  containing  many  oil  sands, 
the  oil  is  more  likely  to  be  of  deep  origin. 

6.  Oil  pools  generated  and  localized  during  one 
period  of  stress  may  be,  and  probably  have  been,  carried 
on  to  new  reservoirs,  possibly  at  different  horizons,  at 
a  later  period  of  greater  stress.  This  may  be  termed 
secondary  migration  and  secondary  storage.  It  seems 
within  the  limit  of  probability  that  some  of  the  oil 
found  in  sands  stratigraphically  remote  from  recogniz- 
ably carbonaceous  beds  may  have  come  from  the  latter 
by  secondary  if  not  by  primary  migration. 

Whether  or  not  the  geologist  follows  my  conclusion 
as  to  carbonization,  and  its  use  as  an  index  of  incipient 
regional  alteration,  the  degree  of  which  approximately 
determines  the  limit  beyond  which  productive  oil  fields 
will  not  be  found,  he  must  in  any  case  take  into  account 
not  only  the  alteration  of  the  sedimentary  formations, 
according  to  his  own  conception  of  the  metamorphic 
limits,  but  also  the  thickness  of  sediments  that,  accord- 
ing to  his  judgment,  are  not  too  altered,  and  hence  must 
furnish  the  oil.  However,  this  subject  has  awakened 
less  discussion,  and  therefore  less  systematic  observa- 
tion, than  its  very  great  importance  demands. 

It  will  probably  be  generally  agreed  that  the  requisite 
thickness  of  .sedimentary  strata  in  any  oil  basin  depends 
on  the  character,  composition,  and  competence  of  the 
strata;  the  position  of  the  sands  and  the  cap-rock; 
the  distribution  of  the  mother  substance;  the  structure, 
the  jointing,  faulting,  erosion,  conditions  of  deposition, 
etc.  Mother  substance,  reservoir  sands,  or  cap-rock 
may,  of  course,  be  lacking,  but  for  purposes  of  discus- 
sion, it  must  be  assumed  that  they  are  all  present  and 
favorable,  i.e.,  the  organic  matter  is  near  but  not  at 
the  bottom,  and  the  reservoir  and  cap-rock  are  next 
above  it.  Further,  a  consideration  of  the  requisite 
thickness  must  take  into  account  the  probable  depth  of 
strata  eroded  since  the  oil  was  generated  and  brought 
to  its  present  storage.  In  other  words,  the  original 
thickness  at  the  time  of  deformation  by  horizontal 
stresses  is  to  be  regarded,  rather  than  the  present  thick- 
ness in  the  producing  basins,  for  the  original  thickness 
is  what  determined  the  amount  of  load  on  the  organic 
beds  when  dynamic  action  occurred. 

Aside  from  such  facts  as  the  presence  of  adequate 
organic  matter,  of  sands  suitably  composed  and  situated 


for  service  as  oil  reservoirs,  of  cap-rock  properly  located, 
some  of  which  have  already  been  mentioned,  a  question 
which  should  not  be  ignored  in  the  search  for  oil  in  a 
new  region,  such,  for  example,  as  the  Tertiary  fresh- 
water basins  of  eastern  Washington  and  Oregon,  or  in 
the  Great  Basin  region,  is  whether  or  not  the  beds  con- 
cerned in  the  generation  and  storage  of  the  oil  are 
strictly  of  fresh-water  origin,  and  particularly  whether 
the  oif-bearing  series  was  laid  down  in  an  exclusively 
non-marine  basin.  Inseparably  connected  with  this 
question  is  the  related  one  as  to  the  importance  of  the 
association  of  salt  water  or  gypsum  in  the  oil-producing 
formations,  as  is  so  insistently  urged  by  some  geolo- 
gists, with  citation  of  circumstantial  evidence.  On  theso 
matters  opinion  differs  widely,  possibly  without  succinct 
data  sufficient  for  a  final  decision. 

As  criteria  to  be  considered  in  the  answering  of  this 
problem  the  following  may  be  noted : 

1.  Ample  organic  matter  undoubtedly  suitable  for 
the  generation  of  oil  and  gas  was  deposited  with  the 
sediments  in  many  of  the  fresh-water  basins.  These 
deposits  contain  oil  shale  of  high  quality,  which,  on 
distillation,  yields  oil  essentially  like  and  possibly  in- 
distinguishable from  that  obtained  from  oil  shales  of 
marine  origin.  Many  of  the  organic  products  are  com- 
mon to  both  habitats. 

2.  The  mechanical  constitution  of  the  deposit  in  both 
marine  and  fresh-water  formations  is  essentially  the 
same. 

3.  Important  oil-bearing  sands  and  organic  remains 
were  deposited  during  intervals,  sometimes  of  consider- 
able length,  during  which  only  fresh-water  sediments 
were  laid  down,  these  deposits  being  intercalated  in 
brackish  water  or  marine  sediments. 

4.  Oil-bearing  sands  and  organic  deposits  were  laid 
down  in  waters  but  slightly  saline  in  the  younger  for- 
mations of  the  Appalachian  trough. 

5.  Some  salts  are  present  in  fresh-water  deposits. 

6.  Natural  gas  is  present  in  fresh-water  basins,  and 
has  been  developed  at  considerable  depth  in  such  basins. 

7.  While  it  may  be  true  that,  in  the  geologic  proc- 
esses of  oil  generation,  salt  in  amounts  premising  ma- 
rine or  brackish  water  deposition  may  be  essential  as  a 
catalyzer  or  otherwise,  the  fact  remains  to  be  demon- 
strated, possiblj'  in  the  laboratory. 


Rock  Classification  From  the  Oil-driller's  Standpoint' 


By  Arthur  Knapp,  M.  E. 


THE  ordinary  well  log  is  subjected  to  a  great  deal  of 
criticism,  much  of  which  is  well  founded.  Some- 
times, though,  the  difficulty  in  interpreting  the  log 
is  due  to  the  fact  that  the  geologist  or  engineer  using  the 
log  does  not  know  the  limitations  of  the  drilling  method 
used.  The  rotary  drill,  especially,  has  inherent  limita- 
tions that  make  it  difficult  to  secure  definite  informa- 
tion at  all  times.  The  identification  of  well-defined  key 
beds  is  about  all  that  can  be  expected  from  the  rotary 
log.  The  formation  in  a  drilled  hole,  as  reported  by 
the  driller,  has  a  direct  relation  to  the  speed  with  which 
the  drill  makes  the  hole  or  to  the  reaction  of  the  various 
strata  on  the  bit,  called  the  "feel  of  the  bit."     When 
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this  is  not  thoroughly  understood  by  the  geologist  or 
engineer  endeavoring  to  interpret  the  log,  the  result  is 
an  erroneous  correlation  with  other  wells  or  a  discarding 
of  the  log  as  worthless. 

Hard  and  Soft. — Hard  and  soft  are  relative  terms. 
In  the  case  of  well  logs,  they  are  misleading,  as  they 
are  used  in  connection  with  both  resistance  to  abra- 
sion and  resistance  to  percussion.  In  technical  rock 
classification,  hardness  is  relative  resistance  to  abra- 
sion. The  term  brittleness  is  used  in  connection  with 
resistance  to  blows.  These  t£rms  are  misleading  to 
the  geologist  or  engineer  who  is  not  familiar  with  both 
the  cable-tool,  or  standard-tool,  method  of  drilling  and 
the  rotary  method.  In  the  case  of  the  standard  tools, 
the  driller's  report  of  the  hardness  of  the  formation 
is  in  terms  of  its  resistance  to  blows.     For  instance,  a 
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cable-tool  driller  might  be  able  to  make  from  30  to 
50  ft.  a  tour  in  a  brittle  limestone,  which  he  would 
call  soft,  and  at  the  same  time  he  might  call  a  rela- 
tively soft  (from  a  purely  mineralogical  standpoint) 
gypsum  hard,  because  it  is  somewhat  elastic  and  is  not 
readily  broken  by  blows.  The  rotary  driller  would 
reverse  the  terms.  The  limestone  is  hard,  in  that  it 
resists  the  abrasive  action  of  the  bit,  while  the  gypsum 
might  be  soft,  in  that  it  is  readily  cut  by  the  rotary  bit. 
It  is  rare  that  wells  drilled  by  the  standard  tools  are 
correlated  with  those  drilled  by  the  rotary,  but  the 
technologist  who  has  worked  with  well  logs  from  one 
system  might  be  misled  when  working  with  the  other. 

Sticky. — With  the  rotary  drill,  a  formation  is  sticky 
which  cuts  in  large  pieces  that  adhere  to  the  bit  and 
drill  pipe.  A  formation  that  is  sticky  with  the  rotary 
is  usually  sticky  with  the  cable  tools.  On  the  other 
hand,  formations  are  encountered  in  which  the  cable 
tools  stick,  either  owing  to  the  elasticity  of  the  forma- 
tion or  to  the  fact  that  the  drilled-up  particles  do  not 
mix  readily  with  the  water  in  the  hole  and  settle  so 
quickly  as  to  stick  the  bit.  These  formations  might  not 
appear  sticky  at  all  to  the  rotary  driller. 

Sandy. — This  term  may  be  used  quite  accurately  by 
the  cable-tool  driller.  He  obtains  samples  of  the  forma- 
tion through  which  he  passes,  of  sufficient  size  to  deter- 
mine the  relative  amount  of  sand  to  clay  or  sand  to 
shale  in  any  formation.  In  the  case  of  the  rotary  drill, 
this  term  is  misleading. 

Dark  and  Light. — This  brings  up  the  subject  of  color. 
The  first  question  is  the  age  of  the  specimen  when  the 
color  is  determined.  A  wet  specimen,  fresh  from  the 
hole,  has  an  entirely  different  color  from  the  same  speci- 
men dried.  Specimens,  when  dried,  bleach  and  dete- 
riorate. Many  of  them  air  slack  or  oxidize  and  change 
composition  altogether.  The  terms  light  and  dark 
should  be  used  only  for  the  extremes.  They  are,  in  gen- 
eral, relative,  and  therefore  indefinite  and  misleading. 

Formations 

Clay,  Gximbo,  Tough  Gumbo. — Clay  is  readily  I'ficog- 
nized  by  the  "feel  of  the  bit"  while  drilling  with  either 
cable  tools  or  rotary.  To  some  drillers  all  clay  is  gumbo, 
though  to  others  gumbo  is  only  sticky  clay.  Some  clays 
have  the  property  of  cutting  in  large  pieces,  but  do  not 
adhere  excessively  to  the  bit  and  drill  pipe  and  are 
designated  as  "tough." 

Sand,  Packed  Sand,  Water  Sand,  Quicksand,  Heaving 
Sand,  Oil  Sand,  Gas  Sand. — Free,  uncemented  sand  is 
easily  recognized  by  the  feel  of  the  tools  in  both  sys- 
tems of  drilling.  In  rotary  territory,  we  often  run 
across  the  term  "packed  sand."  This  is  a  sand  that  is 
slightly  cemented  with  some  soft  easily  broken  cement- 
ing material,  such  as  calcium  carbonate.  It  cuts,  when 
drilled  with  a  rotary,  with  much  the  same  feeling  as 
when  cutting  crayon  with  a  knife.  The  cementing 
material  is  dissolved  by  the  mud  or  the  sand  grains  are 
all  broken  apart  before  reaching  the  surface,  so  that 
the  driller  finds  only  sand  in  the  overflow.  A  micro- 
scopic examination  of  sands  from  the  overflow  often 
shows  cementing  material  to  be  present  when  not  sus- 
pected by  the  action  of  the  bit. 

Water  sand  is  a  sand  containing  water.  There  is  no 
specific  sand  associated  with  water;  any  porous  forma- 
tion may  or  may  not  contain  water.  In  the  case  of  both 
rotary  and  cable  tools,  sand  that  is  fresh  and  bright 
and  has  a  clean  appeai-ance  when  taken  from  the  well 
impresses  one  as  being  a  water  sand  and  probably  does 


come  from  a  wet  stratum.  If  it  so  happens  that  the 
sand  has  been  thoroughly  mixed  with  the  mud  in  the 
hole,  so  that  each  particle  is  colored  by  a  film  of  mud,  it 
does  not  appear  fresh  and  ciean  and  does  not  give  the 
impression  of  being  a  water  sand.  This  may  be  because 
the  formation  from  which  it  came  was  dry  or  nearly 
so  or  simply  because  conditions  were  right  for  the  quick 
coloring  of  the  sand  by  the  mud.  Whether  a  given 
porous  formation  is  a  water  stratum  or  not  can  only  be 
determined  by  testing.  It  is  only  in  rare  cases  that  the 
h.vdrostatic  pressure  is  sufficient  to  cause  the  thinning 
of  the  mud  in  a  rotary  hole.  While  drilling  in  a  dry  hole 
with  the  cable  tool,  it  is  knowTi  at  once  how  prolific  a 
porous  stratum  is. 

A  sand  containing  no  cementing  material  nor  clay 
very  often  caves  badly  in  the  hole.  If  this  sand  settles 
with  such  rapidity  as  to  threaten  to  stick  the  tools,  it 
is  designated  quicksand.  Such  a  free  sand  may,  on  the 
other  hand,  have  such  properties  that  it  seems  to  tend 
to  float.  It  not  only  caves  but  fills  the  hole  above  its 
original  horizon,  sometimes  heaving  clear  to  the  sur- 
face. This  sand  is  called  a  heaving  sand.  The  presence 
of  gas  or  a  high  hydrostatic  head  often  accounts  for 
the  heaving  of  the  sand.  An  oil  sand  is  a  sand  contain- 
ing oil.  There  is  no  particular  sand  which  is  associated 
with  oil;  any  porous  stratum  might  contain  oil.  A  por- 
ous stratum  containing  oil  is  very  often  called  a  sand, 
although  it  may  actually  be  a  limestone.  A  gas  sand  is 
any  sand  containing  gas ;  even  a  hard  limestone  is  some- 
times designated  as  a  gas  sand. 

Boulders  and  Gravel. — True  boulder  formations  are 
rarely  encountered  in  drilling  for  oil.  They  are  encoun- 
tered above  the  Trenton  in  Ohio  and  Indiana  and  occa- 
sionally in  California.  Concretions  are  often  encoun- 
tered which  fall  into  the  hole  and  follow  the  bit  for 
some  time  and  are  reported  as  boulders.  A  green  rotary 
driller  will  report  boulders  when  he  is  drilling  in  sticky 
gumbo,  which  causes  the  bit  to  jump  excessively. 

Gravel  is  also  quite  rare,  and  as  it  is  a  question  what 
is  coarse  sand  and  what  is  gi-avel,  a  report  of  gravel  may 
mean  coarse  sand.  The  cable  tools  will  bring  up  gravel 
so  that  it  may  be  recognized.  Loose  shale  or  oyster 
shells  may  be  reported  as  gravel  by  the  rotary  driller. 

Shale. — Shale,  to  many  drillers,  is  only  that  kind  of 
true  shale  which  appears  in  the  overflow,  or  bailer,  in 
flakes ;  that  is,  laminated  shale  with  well-defined  bedding. 
Other  drillers  include  formations  that  are  sedimentary 
in  character  and  are  consolidated  enough  to  appear  in 
the  overflow,  or  bailer,  in  pieces  as  large  as  a  pea  or 
larger.  They  usually  call  a  shale  too  hard  to  scratch 
with  the  finger  nail,  rock,  particularly  in  rotary  terri- 
tory. The  rotary  driller  finds  it  hard  to  diflferentiate 
between  hard  shale  and  soft  limestone. 

Rock,  Gas  Rock,  Chalk  Rock,  Sand  Rock,  Sandstmie, 
Shell,  Shell  Rock,  Flinty  Rock,  Limestone,  Lignite. — • 
When  the  rotary  driller  strikes  anything  hard  and  does 
not  know  what  it  is,  he  puts  down  rock.  If  this  hard 
substance  is  a  concretion  near  the  surface,  it  is  a  rock 
just  the  same  as  the  most  consolidated  formations 
deeper  down.  The  cable-tool  driller  has  a  much  better 
general  knowledge  and  a  much  better  chance  to  get 
samples. 

A  gas  rock  is  any  rock  formation  containing  gas;  the 
term  is  applied  to  both  sandstone  and  limestone. 

Chalk  rock  is  usually  readily  recognized  by  both  rotary 
and  cable-tool  drillers.  It  is  usually  white  or  very  light 
in  color,  and  quickly  changes  the  rotary  mud  from  its 
usual  dark  gray  to  almost  white. 
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Sand  rock,  or  sandstone,  is  usually  recognized  by  the 
rotary  driller,  except  when  it  is  so  soft  as  to  be  classi- 
fied as  packed  sand.  The  harder  formations  appear  in 
the  overflow  in  pieces  suflSciently  large  to  be  readily 
recognized.  The  cable-tool  driller  is  able  to  recognize 
sandstone  and  all  other  hard  formations  as  he  finds 
large  fragments  in  the  bailer. 

Shell  is  a  very  misleading  term.  If  a  driller,  either 
rotary  or  cable-tool,  drills  from  a  soft  formation  into 
a  hard  one  he  gives  it  what  he  considers  its  proper 
name.  If,  however,  after  drilling  for  a  .short  distance, 
he  goes  back  into  a  soft  formation  again,  he  is  liable  to 
put  down  shell.  This  shell  may  be  from  a  few  inches  to 
a  foot  or  two  in  thickness;  it  means  a  thin  layer  or  shell 
of  rock. 

Shell  rock  means  a  rock  formation  containing  fossil 
shells,  unless  the  driller  is  careless  or  misunderstands 
the  term  shell,  in  which  case  he  may  put  down  .shell 
rock,  meaning  a  thin  shell  of  rock. 

Most  cable-tool   drillers   are  able   to  distinguish   the 


characteristic  fracture  of  flint,  and  their  report  of  flint 
or  flinty  rock  may  usually  be  relied  on.  Flint  is  very 
seldom  encountered  with  the  rotary,  and  when  reported 
in  a  structure  in  which  it  is  not  likely  to  be  found  is 
probably  used  to  designate  a  very  brittle  limestone, 
flinty  in  character. 

The  cable-tool  driller's  report  of  limestone  is  usually 
correct,  but  the  rotary  driller  does  not  always  distin- 
guish between  hard  shale  and  limestone. 

Lignite  is  used  to  designate  both  the  petrified  and 
the  bituminous  forms  of  wood  found  in  drilling.  Even 
when  the  wocid  has  not  lost  its  fibrous  character,  it  is 
often  designated  as  lignite. 

Shells. — In  rare  instances,  solid  beds  of  shells  are 
encountered.  They  are  easily  recognized  as  such  with 
the  cable  tools,  but  with  the  rotary  they  may  not  be 
recognized  and  may  be  reported  as  sand  or  gravel, 
depending  on  the  feel  of  the  bit  while  drilling.  When 
mixed  with  clay  or  sand,  shells  usually  appear  in  the  log 
as  "sand  with  shells"  or  "clay  with  shells." 


'Water  Displacement  in  Oil 
And  Gas  Sands* 

By  Roswell  H.  .Johnson,  M.  S. 


A  LL  strata  not  yielding  oil  or  gas  in  commeixial 
l\  quantities  or  a  corresponding  amount  of  water 
J.  JL  may  be  called  dry  in  a  wide  sense.  In  petroleum 
geology,  however,  we  may  exclude  all  sands  of  too  low  or 
fine  porosity  to  yield  gaseous  or  fluid  contents  to  the  hole 
drilled  in  the  sand  before  any  original  pressure  that 
its  contents  may  be  under  is  disturbed.  Most  rocks 
are  of  this  class,  and  they  are  not  reservoirs  in  our 
definition;  their  "dryness"  is  wholly  a  matter  of  course. 
What  are  the  contents  of  the  pores  or  what  is  the 
exact  porosity  of  such  rocks  is  of  almost  no  concern  to 
us,  for  economically  they  are  "dry." 

What  does  interest  us  is  the  content  of  a  rock  having 
sufficient  porosity  and  the  pores  of  suflScient  size  to 
yield  oil  or  gas  in  commercial  quantities,  if  they  were 
present  under  original  pressure.  Dryness  of  these 
reservoirs  is  a  matter  of  supreme  practical  importance. 
Three  views  current  as  to  such  dryness  seem  to  me 
to  apply  in  a  few  cases  only.  It  is  the  purpose  of  this 
paper  to  give  reasons  for  this  position  and  for  believing 
that,  in  ordinary  sedimentary  rocks,  there  is  only  rarely 
a  reservoir  of  competent  porosity  and  undisturbed  pres- 
sure that  is  dry  in  the  sense  of  not  yielding  water,  oil 
or  gas  when  first  penetrated. 

1.  Gardner  writes  of  some  Kentucky  sands,  "There 
has  never  been  present  any  salt  water  or  any  water  in 
the  sand."  Absence  of  water  cannot  demonstrate  this 
position.  It  is  necessary  to  show  that  the  rocks  were 
not  laid  down  in  water,  but  in  air,  and  that  they  became 
so  enclosed,  while  still  above  the  water  table  of  the 
ground  water,  that  water  has  not  been  able  to  enter 
since.  Most  of  these  sands,  and  certainly  the  productive 
limestones,  were  deposited  in  water;  and  such  sands  as 
have  been  commercially  productive  show  no  reason  for 
believing  that  the  overlying  shale  or  limestone  was  not 
laid  down  progressively  from  one  direction  and  in  water 
that  would  have  flooded  it.     No  adequate  explanation 

•Abstract  of  a  papfir  presented  at  the  February,  1920.  New 
York  meeting:  of  the  American  Institute  of  Mining  and  Metallurgi- 
cal  Engineers. 


has  been  off'ered  for  this  hypothesis,  which  is  inherently 
improbable. 

2.  Reeves  urges  that  "sands  originally  water  filled 
may  have  been  drained  of  their  water  and  not  filled  when 
later  covered."  It  is  difficult  to  see  how  the  presence 
of  air  would  prevent  the  entrance  of  water  where  the 
water  overlaps  the  sand  from  one  side  and  so  has 
ample  opportunity  to  expel  the  air.  However,  we  have 
an  excellent  test  of  whether  the  sand  is  dry  because 
air  filled,  as  proposed  by  Gardner,  by  merely  analyzing 
this  supposed  entrapped  air.  Instead  of  the  air  called 
for  by  Reeves'  hypothesis  we  nearly  always  find  methane. 
There  are  very  rare  occasions  where  it  is  mainly 
nitrogen,  probably  entrapped  air  denuded  of  its  oxygen 
by  the  oxidizing  of  materials  in  contact.  For  these 
occasions,  as  at  Dexter,  Reeves'  hypothesis  is  helpful; 
but  its  unimportance  is  measured  by  the  extreme  rarity 
of  such   cases. 

3.  Shaw  holds  that  a  sand  may  be  adequately  porous 
and  hold  water  and  yet  not  yield  it  to  a  drill  hole 
because  of  lack  of  expansive  force  behind  it.  In  view 
of  almost  universal  rule  of  an  increase  of  pressure 
with  depth  in  our  ordinary  sedimentary  strata,  such 
as  we  find  in  oil  fields,  such  a  failure  must  be  very  rare. 

An  absence  of  methane  would  not  be  expected  in 
the  sedimentary  series  in  which  our  oil  and  gas  fields 
are  found,  because  these  rocks  are  so  generally  charged 
with  some  gas,  either  free  or  dissolved  in  oil,  in  some 
part  of  the  reservoir.  Even  with  no  methane,  we  know 
that  propane  and  butane  are  soluble  in  water  to  an 
extent  of  nearly  3  per  cent,  so  that  they  could  give  it 
expansibility  for  at  least  a  short  time. 

Concluding,  then,  that  the  reservoirs  now  containing 
oil  and  gas  originally  were  water  filled  and  that  the  gas 
and  oil  later  entered  the  reservoir,  thereby  displacing 
water,  it  becomes  a  matter  of  interest  to  postulate  the 
resulting  movement  of  the  oil,  gas,  and  water,  respec- 
tively. We  may  assume  that  the  oil  and  gas  enter  on 
all  sides  of  the  reservoir.     If  at  the  bottom  they  would 
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rise  to  the  top,  although  in  all  probability  generally 
deflected  en  route  along  some  bedding  plane.  Having 
reached  the  roof  of  the  reservoir,  since  this  is  ordinarily 
elongated  and  pitching,  they  would  move  along  the 
inclined  plane  until  they  formed  an  oil  and  gas  ac- 
cumulation at  the  upper  end. 

The  matter  of  special  interest  to  us  is  the  action  as  it 
finds  minor  dome-like  irregularities.  These  will  neces- 
sarily be  filled  if  there  is  enough  oil  and  gas  to  fill  them. 
If  more  than  enough  oil  and  gas  reach  these  local 
catchments,  the  oil  and  gas  will  resume  their  move- 
ment up  dip.  However,  as  this  movement  continues, 
the  proportion  of  the  gas  in  these  catchments  will 
increase.  Indeed,  the  oil  may  nearly  all  be  forced  down 
into  the  general  stream  and  so  move  on  up  to  the  highest 
oil  and  gas  mass.  In  this  motion  upward  along  the 
crest  of  the  reservoir,  the  path  would  not  be  a  broad  one. 
Any  "bulge"  in  the  roof  to  one  side  of  such  a  "path" 
would  not  be  fed  with  oil  and  gas,  except  such  as  was 
caught  by  direct  upward  movement  to  it  by  side  paths 
flowing  on  the  way  to  the  ridge.  If  the  crest  of  the 
reservoir  was  very  flat  and  broad  we  might  possibly 
have  a  series  of  braided  paths,  such  as  one  finds  in 
some  rivers  of  broad  bed.  In  the  top  mass  of  oil  and  gas 
to  which  the  paths  lead,  the  percentage  of  oil  to  gas 
should  be  higher  than  any  bulge  below,  because  of  the 
excessive  proportion  of  gas  held  below.  This  selective 
action  explains  some  of  the  differences  in  relative  per- 
centage of  gas  and  oil  in  different  pools.  Suppose,  now, 
the  reservoir  as  a  whole  is  arched;  each  flank  is  then 
working  as  before  suggested,  but  the  oil-gas  mass  is 
held  at  the  crest  instead  of  by  the  tennination  of  the 
reservoir. 

So  far  as  the  upward  motion  of  the  oil  and  gas  has 
been  discussed,  we  have  assumed  that  there  are  no  ob- 
stacles to  the  free  motion  of  any  molecule  of  oil  and  gas, 
as  directed  by  gravitation.  However,  one  serious  ob- 
stacle, surface  tension,  leads  to  the  oil  or  gas  rounding 


off  into  a  bubble,  which  thereby  offers  great  resistance 
to  motion  in  sandstone  as  fine  as  we  generally  find  it. 
A  bubble  forms  in  each  "chink"  between  grains,  but 
its  oil  cannot  move  until  the  bubble  grows  so  large  as  to 
extend  as  a  bud  through  one  of  the  larger  passageways 
into  the  adjoining  chink  between  grains.  Only  a  con- 
tinuous invasion  can  make  progress.  It  is  a  mistake  to 
think  of  a  passage  of  a  series  of  bubbles  as  such.  The 
resistance  in  that  case  would  be  so  great  that  gravitation 
at  least  would  be  impotent  except  with  verj'  coarse 
deposits. 

The  water  must  have  a  motion  away  from  the  upper 
part  of  the  reservoir,  as  the  movement  of  the  oil  and 
gas  upward  along  the  roof  drives  the  water,  in  part, 
back  into  the  shale  and,  in  part,  down  the  reservoir 
to  the  lower  end.  Again,  we  must  consider  the 
effect  of  depressions  in  the  floor  (whether  depositional 
or  deformational)  on  the  water  as  it  recedes  to  the 
lower  end  of  the  reservoirs.  The  water  would  fill 
each  depression  and  spill  over  its  oil  in  the  general 
movement  down  the  reservoir.  It  retains  a  dispro- 
portionate share  of  water  after  all  the  oil  and  water 
have  passed  this  depression  going  down  dip.  Some 
of  the  water  may  be  forced  out  through  the  floor  of 
the  reservoir,  but  it  would  usually  leave  the  water  in 
excess  until  the  gas  accumulation  was  quite  large. 
Therefore  we  conclude  that  the  depressions  are  less 
favorable  points  for  oil  and  that  most  of  the  oil  will 
accumulate  at  the  lowest  part  of  the  reservoir.  The 
lowest  part  of  the  reservoir  being  so  frequently  a 
matter  of  lateral  variation  or  "tailing"  of  the  bed, 
this  place  is  more  difficult  to  locate.  Hence  the  search 
for  oil  in  sands  without  water  is  more  difficult  than 
in  those  carrying  much  water.  It  is  not  a  case  of  mere 
reversal,  seeking  anticlines  in  one  case  and  synclines 
in  the  other.  Structure  is,  then,  of  still  less  help  in  the 
waterless  sands  than  would  otherwise  quite  naturally 
be  supposed. 


Drilling  and  Production  Technique 
in  the  Baku  Oil  Fields* 


By  Arthur  Knapp,  M.E. 


NO  OIL  territory  in  the  world  has  been  so  rich  in 
large  producing  wells,  in  a  comparatively  small 
area,  as  the  Baku  field.  Particularly  is  this  true  of 
the  Bibi  Eibat  field,  which  formerly  produced  millions  of 
"poods"  of  "gusher,"  or  as  it  is  called  in  Russia,  "foun- 
tain" oil.  The  Bibi  Eibat  and  Balachany  fields  have 
been  exhausted  of  gas  and  ruined  by  water,  but  the 
Surachany  and  Benegadi  fields  are  still  fountain  ter- 
ritories, and  many  outlying  districts  that  have  only 
been  prospected  produce  rich  fountains. 

The  method  of  controlling  fountains,  or  gushers,  is 
the  result  of  growth,  along  with  the  Russian  system  of 
drilling,  where  large  diameters  and  riveted  casing  have 
been  in  vogue.  The  screw  casing  is  seldom  used  except 
to  exclude  water.  Formerly  the  method  of  finishing 
wells  and  the  condition  of  the  casing  at  the  top  of  the 
well  would  not  permit  the  use  of  gates,  manifolds,  and 
connections,  as  is  standard  elsewhere. 

•Abstract  of  a  paper  presented  at  the  February,  1920,  meeting 
in  New  York  of  the  American  Institute  of  Mining  and  Metal- 
lurgical  Engineers. 


The  life  of  flowing  wells  is  very  short,  particularly 
those  ]0  in.  or  more  in  diameter,  which  produce  large 
quantities  of  sand  and  often  flow  for  but  a  few  days 
and  are  then  a  complete  loss.  More  than  1,000,000 
poods  in  twenty-four  hours  have  been  claimed  in  sev- 
eral instances,  but  in  no  case  was  the  flow  for  more 
than  a  few  days. 

The  oil  sands  of  this  district  are  free  uncemented 
sands  and  vary  in  thickness  from  paper  thin  to  a  maxi- 
mum of  10  ft.  The  sands  are  interlaid  with  strata  of 
soft  clay.  In  spite  of  this,  the  practice  has  been  to  drill 
into  such  sands  and  produce  from  the  open  hole  with- 
out screen  or  liners.  Sometimes  the  casing  is  set  below 
the  oil  sand,  but  in  this  case  holes  from  21  to  3  in.  in 
diameter  are  drilled  opposite  the  oil  sand,  which  would 
not  have  the  effect  of  a  screen. 

Valves,  tees,  and  lead  lines  are  sometimes  put  on  the 
well  to  prevent  its  flowing  before  a  shield  is  complete 
and  to  control  the  well  in  case  of  fire.  No  attempt  is 
made  to  control  the  production  or  to  direct  the  flow- 
when  the  well  is  put  to  producing;  the  well  is  always 
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allowed  to  flow  to  capacity.  Usually  the  valves  are  cut 
out  and  rendered  useless  soon  after  the  flow  commences. 
The  wear  of  the  blocks  depends  on  the  flow;  sometimes 
they  must  be  renewed  daily.  This  arrangement  of  foun- 
tain control  is  primitive  and  wasteful  and  moreover 
is  not  always  effective. 

The  Russian  riveted  casing  is  far  from  water-tight, 
which  accounts  for  the  large  amount  of  cement  put  in 
around  the  casing.  Sometimes  it  is  necessary  to  fill 
the  casing  with  clay  before  the  liquid  cement  will  re- 
main behind  the  casing  long  enough  to  set.  The  cement 
is  put  in  with  pumps,  1  or  IJ-in.  pipes  being  inserted 
between  the  casings  to  convey  it  to  its  place. 

The  Russian  method  of  drilling  makes  use  of  steel 
poles  to  actuate  the  tools,  but  differs  from  the  Canadian" 
system,  which  also  uses  poles  of  wood  or  iron,  in  that 
a  "free-fall"  is  used  above  the  tools  instead  of  the  tools 
dropping  with  the  rods.  This  free-fall  picks  up  the 
tools  at  the  bottom  of  the  stroke  and  releases  them  at 
the  top  of  the  stroke,  allowing  them  to  fall  free  to  the 
bottom  of  the  hole.  Thus  the  fall  is  limited  to  length 
of  the  stroke  of  the  walking  beam  and  differs  from  the 
American  cable-tool  system,  where  the  fall,  due  to  the 


elasticity  of  the  drilling  cable,  may  be  several  times  the 
stroke  of  the  beam. 

The  Russian  drilling  machine  is  a  slow  ponderous 
machine,  heavy  and  very  hard  to  handle,  transport, 
and  install.  It  cannot  be  said  in  reality  that  this  ma- 
chine drills;  it  manages  to  worry  a  hole  in  the  ground. 
The  results,  as  shown  in  the  tables,  prove  this.  The 
large  starting  diameters  are  necessarj'  because  of  the 
large  number  of  strings  of  casing  used  and  the  large 
oil  string  necessary  for  producing  by  bailing.  Also, 
there  are  several  producing  horizons,  and  wells  are 
drilled  large  into  the  first  horizon,  so  that  later  they 
may  be  deepened.  Casing,  both  Russian  riveted  and 
screwed,  is  lowered  by  means  of  clamps  somewhat  on 
the  style  of  the  American  casing  clamp.  The  Russians 
have  never  developed  nor  learned  to  use  elevators, 
.spiders  and  slips,  casing  tongs,  or  other  modern  oil- 
well  tools,  except  when  these  tools  have  been  brought 
in  with  American  machinery  and  used  by  the  American 
drillers.  The  casing  is  always  carried  with  the  tools  in 
the  Russian  system.  The  bit  is  seldom  advanced  more 
than  20  ft.  beyond  the  shoe.  Under-reaming  is  prac- 
ticed to  a  large  extent.. 


Appraisal  of  Oil  Properties' 


By  EARL  OLIVER 


THE  term  oil  property,  in  this  discnssion,  includes 
any  type  of  easement  or  grant  under  which  petro- 
leum might  be  produced ;  it  ranges  from  the  mere 
right  to  drill  on  undeveloped  wildcat  acreage  up  to  a  fully 
developed  oil  property.  The  values  of  an  oil  property,  as 
thus  defined,  vary  widely  according  to  the  use  for  which 
it  is  intended,  whether  it  is  from  the  viewpoint  of  the 
speculator,  the  fraudulent  stock  promoter,  the  refiner 
and  pipe-line  owner,  or  the  oil  producer. 

Speculation,  particularly  lease  speculation,  is  a  par- 
asitic growth  on  the  oil  industry,  healthy  enough,  but 
of  no  economic  value.  The  class  of  property  usually 
dealt  in  for  this  purpose  is  the  undeveloped  lease.  Its 
speculative  value  may  have  some  relation  to  its  probable 
productive  value,  but  most  frequently  this  value  is  the 
product  of  temporary  excitement  due  to  local  develop- 
ment. The  lease  speculator,  seeking  out  the  trend  of 
development  or  securing  early  information  regarding 
a  proposed  test  or  a  new  discovery,  immediately  secures 
leases  whose  market  value  will  be  increased  when  the 
existence  of  such  development  becomes  more  widely 
known.  His  profits  are  pui-ely  unearned  increment. 
Not  proposing  to  spend  money  in  exploration,  he  can 
afford  to  compete  in  purchase  with  the  operator,  who, 
in  addition  to  bonus  paid,  must  spend  large  sums  in 
testing  out  his  own  acreage  and  that  of  the  nearby 
speculator  as  well.  It  has  a  tendency  to  compel  unduly 
high  bonuses.  The  so-called  "checker-board"  system 
of  leasing  wildcat  acreage  by  the  larger  companies  is 
on  the  same  principle  of  attempting  to  secure  the  benefit 
of  money  expended  by  others  in  testing,  but  most  of 
them  remove  the  obnoxious  holdup  feature  by  contribut- 
ing toward  such  testing  by  others  in  proportion  to  the 
benefit  they  themselves  secure. 

Fraudulent  stock  promotion,  as  contrasted  with  lease 


•Abstract  of  a  paper  presented  at  the  February.  1920,  meeting  in 
New  York  of  the  American  Institute  of  Mining  and  Metallurgical 
Engineers. 


speculation,  is  an  unhealthy  disreputable  growth  and 
justifies  mention  only  that  attention  may  be  called  to 
the  burden  it  places  upon  the  oil  industry.  The  value  of 
an  oil  property  for  this  purpose  has  no  real  relation  to 
its  productive  value,  the  property  being  selected  for 
its  adaptability  to  a  fantastic  tale  of  fabulous  earnings 
to  draw  money  from  people  with  small  savings.  Con- 
sequently, the  promoter  pays  for  leases  suitable  to  his 
purpose  prices  entirely  out  of  proportion  to  their  prob- 
able economic  value.  Such  prices,  however,  immediately 
influence  owners  of  surrounding  unleased  areas  when 
dealing  with  the  legitimate  operator. 

The  lease  speculator  and  fraudulent-stock  promoter, 
though  entirely  dissimilar  in  their  standards  of  ethics 
and  respectability,  have,  therefore,  this  in  common — 
they  tend  to  place  on  prospective  oil-producing  areas, 
before  these  get  into  the  hands  of  the  oil  operator, 
values  that  have  little  relation  to  their  economic  worth. 
The  impossibility  of  determining  the  exact  economic 
value,  the  knowledge  that  other  men  are  paying  like 
prices,  and  the  optimistic  spirit  of  the  operator  gen- 
erally lead  him  to  meet  these  fictitious  values  and  pay 
prices  for  undeveloped  leases,  especially  in  the  vicinity 
of  a  new  discovery,  entirely  out  of  proportion  to  their 
chances  of  being  profitably  productive. 

The  value  of  an  oil  property  to  a  producer  as  such 
(stripped  of  its  speculative  feature)  is  simple  in  prin- 
ciple and  is  nothing  more  nor  less  than  the  present 
worth  of  the  aggregate  margin  of  profit  between  the 
expenditures  for  producing,  saving  and  disposing  of 
the  oil  in  its  crude  state  and  the  price  received  for  the 
same.  To  ascertain  such  value  is  a  simple  matter  in 
accounting — of  balancing  expenditures  against  receipts 
and  introducing  interest  charges.  It  differs  little  from 
the  average  bookkeeper's  problems  except  that  it  is  re- 
versed. The  bookkeeper  balances  expenditures  against 
receipts  on  business  that  is  past;  the  oil-property  ap- 
praiser   balances    expenditures    against     receipts    on 
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business  of  the  future.  To  his  bookkeeping  ability  he 
must,  therefore,  add  the  ability  to  see  into  the  future — 
and  underground  as  well. 

His  principal  difficulties  are  to  determine  the  number 
of  barrels  of  oil  the  particular  property  will  produce 
and  the  price  per  barrel  he  will  receive.  He  has  several 
other  factors  to  consider,  such  as  the  cost  of  developing, 
and  of  maintenance  and  operating,  but  these  are  easily 
disposed  of  if  he  is  able  to  accurately  forecast  the  first 
two  named. 

The  scientific  theorist  and  the  experienced  oil  pro- 
ducer represent  the  two  types  of  appraisers  that  have 
been  known  to  the  oil  industry  for  many  years.  The 
diff'erence  between  them  might  be  better  understood  by 
stating  that  the  early  petroleum  engineer,  in  purchasing 
a  race  horse,  would  have  investigated  carefully  the  his- 
tory of  the  dam  and  sire  for  several  generations  back, 
ascertained  what  food  and  treatment  the  dam  had  prior 
to  the  foaling,  would  have  given  a  hasty  glance  at  the 
horse  itself  and  concluded,  that  in  view  of  the  record 
of  its  progenitors  and  the  early  influence  brought  t( 
bear  upon  it,  it  should  be  able  to  do  a  mile  in  two 
minutes  flat,  and,  accordingly,  purchased  it  on  that  basis. 
Whereas,  the  producer,  purchasing  the  same  horse, 
would  send  it  around  the  track,  time  it,  and  buy  it  on 
the  speed  shown,  in  ignorance  of  inherited  and  pre-natal 
influences. 

There  is  now  being  evolved  a  new  type  of  petroleum 
engineer.  He  knows  the  theories  of  the  scientist,  but 
he  demands  that  they  shall  be  measured  up  with  actual 
results.  He  knows  what  percentage  of  structures  in  a 
given  locality  have  been  found  productive  or  barren 
upon  being  tested.  He  knows,  from  compiled  data, 
where  oil  accumulates.  He  calculates  oil  content  per 
acre  by  counting  barrels  actually  produced  from  similar 
areas  already  exhausted.  He  measures  the  numerous 
scientific  theories  with  actual  results.  His  business  is 
the  collection  of  complete  data  from  innumerable  prop- 
erties so  that  he  may  know  the  habits  of  petroleum, 
instead  of  assuming  for  it  certain  habits  in  keeping 
with  his  ideas  of  what  they  should  be.  This  new  type 
of  petroleum  engineer  is  expected  to  develop  methods  of 
determining  the  probable  productiveness  of  certain 
areas  with  much  greater  accuracy  than  the  methods 
now  available  will  permit.  However,  until  such  methods 
and  data  are  available,  it  is  necessary  to  use  the  older 
general  principles. 

For  appraising,  the  property  may  first  be  divided  into 
developed  and  undeveloped  poi'tions.  The  developed 
portion  is  then  subdivided  into  "settled"  and  "flush" 
productions,  provided  the  old  and  new  wells  are  not  so 
intermingled  as  to  make  this  impracticable.  For  both 
classes  it  is  desirable  to  have  production  figures  extend- 
ing back  month  by  month  to  the  completion  of  the  wells. 
Should  these  figures  not  be  available,  they  should  at 
least  run  back  one  or  two  years,  if  the  wells  are  old 
enough.  There  will,  of  course,  in  so  far  as  it  is  avail- 
able, be  a  complete  history  of  each  well  and  full  data 
regarding  it. 

One  purpose  is  to  ascertain  whether  the  composite 
production  is  made  up  of  comparatively  uniform  wells, 
and  whether  the  production  figures  as  shown  month  by 
month  represent  the  regular  and  natural  i-ate  of  de- 
cline, or  whether  some  unusual  condition  might  have 
changed  the  past  production  from  the  natural  rate. 
Should  there  be  such  condition,  its  influence  is  given 
such  consideration  as  it  appears  to  warrant,  and  it  is 
eliminated,  if  possible,  from  the  figures. 


On  the  "settled"  production  figures,  a  curve  is  then 
constructed  covering  the  entire  past  life  of  the  prop- 
erty in  so  far  as  such  figures  are  available.  While  prop- 
erties of  the  same  age  differ  greatly  in  their  rates  of 
decline,  each  property,  throughout  its  entire  history, 
is  characterized  by  the  same  rate  of  decline;  i.e.,  if  dur- 
ing the  first  part  of  its  history  it  shows  a  rapid  rate  as 
compared  with  other  properties  of  like  production  per 
well  and  age,  it  will  have  a  rapid  rate  up  to  the  point 
of  exhaustion.  After  the  flush  production  is  off,  pro- 
vided the  wells  are  not  unusually  large,  the  rate  of 
decline  is  so  unifoi-m  as  to  make  possible,  for  all  prac- 
tical purposes,  the  use  of  some  definite  percentage  each 
year  from  the  previous  year. 

For  the  appraisal  of  individual  settled  properties, 
where  something  more  reliable  than  mere  generalties 
is  desired,  a  general  production  curve  should  not  be 
used ;  instead  the  curve  of  the  property  itself  should  be 
projected. 

Every  producing  property  is  a  type  unto  itself  and 
where  reliable  appraisal  is  desired  no  pi-operty  can  be 
thrown  into  any  general  class  at  so  much  per  barrel. 
Each  property  has  characteristics  that  place  it  above 
or  below  the  average,  and  as  stated  on  settled  production, 
located  apart  from  new  wells,  it  is  desirable  that  its 
own  production  curve  be  projected. 

With  flush  production,  however,  this  cannot  be  done, 
since  there  will  not  have  elapsed  sufficient  time  to  in- 
dicate a  rate  of  decline.  Reliance  upon  general  decline 
curves  cannot  be  avoided,  but  care  should  be  taken  to 
select  a  curve  compiled  from  properties  as  similar  in 
type  as  it  is  possible  to  secure.  As  a  check,  data  com- 
piled from  similar  properties  as  to  yield  per  acre-foot  is 
helpful  for  "flush  production,"  although  of  too  genera! 
nature  to  be  of  assistance  in  appraising  "settled"  pro- 
duction. Briefly,  therefore,  for  "settled"  production 
the  curve  of  the  property  examined  should  be  projected, 
while  for  "flush"  production  the  use  of  a  general  de- 
cline curve  compiled  from  similar  properties  is  per- 
missible. 

The  undeveloped  portion  of  a  property  should  be 
viewed  from  an  entirely  di'^erent  angle.  This  will  range 
from  so-ca'led  rank  "wildcat"  acreage  up  to  that  which 
is  sufficient:/  surrounded  by  production  to  be  sub- 
stantially proved.  It  is  rare,  however,  that  any  un- 
drilled  acreage  will  be  so  thoroughly  proved  as  to  jusify 
a  method  of  appraisal  that  will  include  assumption  of 
a  certain  number  of  locations  with  an  assumed  initial 
production  per  well  and  with  application  thei-eto  of  a 
decline  curve.  Theoretically  such  method  appears  satis- 
factory, but  it  does  not  work  out  well  in  practice.  How- 
ever conservative  the  appraiser  attempts  to  be,  such 
method  of  appraising  generally  leads  to  overvaluation. 
It  is  poor  practice.  Such  a  method  starts  with  the 
assumption  that  the  undrilled  acreage  will  be  productive 
and  then  attempts  to  call  to  mind  all  factors  of  uncer- 
tainty for  which  discount  should  be  made,  but  some  of 
these  will  be  missed  and  the  property  be  thereby  given 
a  higher  rating  as  to  certainty  of  production  than,  as 
a  rule,  it  justifies. 

The  basic  assumption  on  undrilled  acreage  shouldTe 
the  reverse  of  the  above;  i.e.,  that  it  is  barren,  and  then 
such  factors  should  be  assembled  as  will  tend  to  take 
it  out  of  that  class.  Perhaps  this  distinction  has  not 
been  made  clear  and  it  has  reference  only  to  the  state 
of  mind  of  the  appraiser  toward  the  property,  but  this 
tendency  towai-d  optimism  regarding  the  probable  pro- 
ductiveness of  acreage  has  caused  much  more  monev 
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to  be  spent  in  the  attempt  to  produce  oil  than  the  in- 
dustry has  paid  back  in  the  aggregate  to  the  producer. 
By  the  very  nature  of  the  industry  there  must  be  great 
individual  gains  and  losses,  but  the  industry  as  a  whole 
should  pay  its  own  way;  and  the  fact  that  it  does  not 
in  the  aggregate  do  so  should  be  more  widely  recognized 
and  values  adjusted  accordingly. 

It  is  in  this  field  of  undeveloped  acreage  that  the  work 
of  the  petroleum  engineer  is  in  most  need  of  extension. 
Comprehensive  data  showing  the  percentage  of  seem- 
ingly favorable  structure  that  has  proved  profitably 
productive,  the  conformity  of  subsurface  to  surface 
structure  in  given  districts,  the  percentage  of  produc- 
tion seemingly  off  structure,  the  persistence  of  sands, 
the  yield  per  aci-e-foot,  and  thorough  study  of  the  ac- 
cumulation of  oil  as  it  is  actually  found  to  exist  rather 
than  a  preconceived  theoi-y  of  how  it  should  accumulate, 
together  with  a  more  widely  spread  knowledge  of  the 
results,  will  be  helpful  to  the  industry  and  place  unde- 
veloped acreage  on  a  proper  footing.  Such  factors  to- 
gether with  many  others  must  be  taken  into  consider- 
ation by  him  who  would  appraise  undeveloped  acreage 
with  any  degree  of  safety.  This  investigation  must, 
however,  be  made  with  the  cold  calculating   analysis 


of  the  engineer — who  looks  only  at  facts,  rather  than 
by  the  scientist  whose  province  it  is  to  explore  farther 
afield. 

A  factor  in  the  appraisal  of  oil  properties  of  almost 
equal  importance  to  the  amount  of  oil  secured  is  the 
price  to  be  received  for  the  oil.  Regardless  of  the  views 
.sometimes  asserted,  the  market  price  of  crude  oil  and 
the  usual  fluctuations  are  influenced  by  the  law  of  supply 
and  demand. 

Having  determined  upon  extent  and  rate  of  produc- 
tion that  might  reasonably  be  expected  from  a  property 
and  the  probable  trend  of  the  market  price,  there  then 
enter  the  cost  of  development  and  maintenance  and  the 
consideration  that  should  be  given  the  possibility  of 
increasing  the  amount  of  oil  to  be  produced  by  the 
application  of  different  methods.  This,  again,  is  an 
uncertain  field,  and  if  the  property  is  fully  drilled  such 
possibility  frequently  no  more  than  offsets  the  dangers 
unseen.  The  equipment  that  is  needed  for  the  per- 
manent operation  of  the  property  .should  be  given  no 
credit  unless  the  property  is  relatively  near  the  point  of 
abandonment. 

A  tabular  analysis  of  factors  influencing  valuation  of 
oil  property  concludes  the  paper. 


Variation  in  Decline  Curves  of  Various  Oil  Pools* 


By  Roswell  H.  Johnson,  M.S. 


THE  "Manual  of  the  Oil  and  Gas  Industry,"  unaer 
the  Revenue  Act  of  1918,  published  by  the  Treas- 
ury Department  for  the  guidance  of  oil  companie." 
in  preparing  their  estimates  of  future  recoverable  oil 
for  the  purpose  of  calculating  depletion,  gives  the  first 
large  public  collection  of  comparative  decline  curves 
for  the  whole  country.  Tt  is  a  matter  of  both  scientific 
and  practical  interest  to  so  arrange  these  data  that  the 
pools  can  be  readily  compared.  There  are  certain  difli- 
culties  in  such  a  comparison:  (1)  The  economic  limit 
varies  from  50  to  2,000  bbl.  a  year  in  diffei-ent  pools 
taken.  (2)  Because  of  this  variation  in  economic  limit, 
the  range  of  data  shown  makes  comparison  possible  only 
for  wells  of  intermediate  size. 

In  general,  the  amount  of  oil,  in  barrels,  produced 
while  a  well  declined  from  3,000  bbl.  to  2,000  bbl.  a  year 
is  shown  in  Table  I. 

TABLE    I.      PRODUCTION    OF    WELLS    DURING    DECLINE 
FROM   3,000  TO   2,000   BARRELS  A  TEAR 

Minimum  Median  Mean   Maximum 

Fii'ld  Barrels  Barrels  Barrels  Barrels 

Califoriii.-i    2.500  5.800  6.260  10.200 

Gulf  Coast   (Saratoga  only)  .  .  2.160           3.930  5.700 

South     Mid-continent 1,700  2,700          2,666  3,600 

Gulf  Cretaceous    1,000  1,500          2,175  5,600 

Mid-continent    600  1,350  1,785  3.100 

Rocljy    Mountains    700  1,310  3,170  7.500 

Appalachian     450  1,225  1,489  2.750 

Illinois     410  1.28S  1.285  2,200 

In  order  to  be  as  inclusive  as  possible,  I  have  taken 
as  an  expression  of  the  rate  of  decline  the  amount  of 
oil  produced  in  the  period  during  which  a  well  drops 
from  3,000  to  2,000  bbl.  a  year.  No  period  of  smaller 
production  could  be  used  because  of  the  high  economic 
limit  in  California;  and  no  period  of  larger  production 
and  yet  include  the  small  well  areas  of  the  Appalachian. 

•.\bstract  of  a  paper  presented  at  the  February,  1920,  New 
York  meeting  of  the  American  Institute  of  Mining  Metallurgical 
Engineers. 


As  it  is,  the  Lima-Indiana  wells  are  excluded.  In  a  few 
instances,  curves  were  extrapolated  to  obtain  the  read- 
ing, where  the  curve  seemed  regular  enough  to  war- 
rant it. 

In  addition  to  the  foregoing  table,  the  author  presents 
detailed  tables  from  the  important  oil  fields  of  the 
United  States  as  well  as  for  certain  separate  pools  and 
then  concludes  by  saying  that  caution  mu.st  be  used  in 
avoiding  conclusions  based  on  differences  not  clearly  in 
excess  of  probable  error,  yet  the  following  conclusions 
seem  to  be  warranted  from  the  differences,  which  are 
large  and  consistent : 

1.  The  widespread  impression  of  the  much  greater 
persistence  of  the  California  field  is  fully  borna  out  in 
general,  yet  a  considerable  variation  is  shown. 

2.  The  great  importance  of  the  thickness  of  pay  is 
well  borne  out  by  the  great  contrast,  in  Wyoming, 
between  Salt  Creek  on  the  one  hand  and  Grass  Creek  and 
Elk  Basin  on  the  other. 

3.  The  Gulf  Cretaceous  shows  a  great  contrast 
between  the  persistent  Corsicana  and  much  less  per- 
sistent northern  Louisiana  fields. 

4.  The  South  Mid-continent  field  shows  an  excellent 
persistence  at  Electra.  Burkburnett,  and  Heraldton.  The 
more  recent  close  drilling  in  Burkburnett  and  the  inclu- 
sion of  the  Ranger,  Desdemona  and  Caddo,  Texas,  pools 
will  cause  this  fie' I  to  show  less  favorably  in  the  future. 

5.  The  three  fields  of  oldest  geological  age  all  show 
poor  persistence.  The  hypothesis  that  this  is  character- 
istic of  fields  older  than  Devonian  is  proDosed.  This 
should  be  expected  theoretically,  as  there  should  be  an 
increased  cementation  in  older  beds,  so  that  the  low 
pressures  in  old  wells  become  impotent  to  expel  oil.  The 
fields  in  (juestion  are  the  Lima-Indiana  of  Ordovician 
age  and  the  Clinton  and  Hoing  sands  (Plymouth  pool) 
of  Silurian  age. 
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6.  The  poor  showing  of  the  Appalachian  fields,  which 
are  relatively  younger  (Dorseyville  and  Shinnston),  is 
probably  due  to  the  method  employed,  which  bases  the 
future  history  of  all  wells  on  the  performance  of  the 
small  wells  in  the  early  history  of  the  pool.  These  small 
wells,  having  in  general  a  thinner  pay,  have  a  more 
rapid  decline  than  the  typical  wells  after  they  have 
reached  the  same  size. 

7.  The  most  interesting  result  is  that  the  Appalachian 
is  apparently  not  more  persistent  than  the  Mid-Conti- 
nent, as  had  been  supposed,  when  wells  of  the  same  size 
are  compared.  The  long  life  of  the  Appalachian  wells 
is  mainly  the  result  of  the  lower  economical  limit.  The 
Mid-Continent  wells  will  show  a  longer  life  as  the  price 


in  that  field  rises  and  so  puts  down  the  "economic  limit" 
of  the  wells.  This  consideration  is  a  favorable  one  in 
the  appraisal  of  Mid-Continent  properties. 

8.  There  is  a  great  variation  from  pool  to  pool  within 
the  field.  It  follows  that  the  attempt  to  appraise  a  prop- 
erty by  applying-  to  it  the  barrel-day  price  of  a  property 
in  some  other  pool  or  sand,  or  an  average  from  many 
pools  or  sands,  is  unwarranted  where  the  data  permits 
an  analytical  appraisal. 

9.  Since  the  rate  of  decline  is  not  constant,  the  bar- 
rel-day price  unit  changes  during  the  life  of  a  prop- 
erty; therefore  barrel-day  prices  are  not  comparable 
except  for  properties  of  similar  age  and  size  as  well 
as  the  same  pool. 


Institute  Sessions  on  Oil  and  Gas 

New  York  Meeting  of  the  American  Institute  of  Mining  and  Metallurgy  Brings  Out  Interesting 

Papers  Covering  a  Wide  Range  of  Subjects  Technically 

And  Commercially  Important 


THE  Oil  and  gas  sessions  of  the  New  York  meet- 
ing of  the  Institute  on  Feb.  16,  1920,  were  called 
to  order  by  Everette  W.  De  Golyer,  who  presided 
at  both  the  morning  and  afternoon  sessions.  Ralph 
Arnold,  who  was  to  have  presided  at  the  afternoon 
session,  sent  word  that  he  was  stalled  in  Buffalo  on 
account  of  frozen  rails.  Everyone  who  had  bucked  the 
cold  wind  in  New  York  appreciated  Mr.  Arnold's 
situation. 

The  first  four  papers  of  the  morning  session  vrere 
read  in  abstract  in  the  absence  of  the  authors.  The 
first,  "Oil  Fields  of  Persia,"  by  Campbell  M.  Hunter, 
in  view  of  the  importance  of  foreign  oil-field  develop- 
ment, gave  an  interesting  description  of  conditions 
and  the  status  of  development  in  that  country.  The 
second,  "Rise  and  Decline  in  Production  of  Petroleum 
in  Ohio  and  Indiana,"  by  J.  A.  Bownocker,  State 
Geologist  and  professor  of  geology,  Ohio  State  Uni- 
versity, was  an  historical  resume  of  activities  in  Ohio 
and  Indiana  petroleum  areas,  which  reached  their 
maximum  production  between  the  years  1890  and  1905. 
The  Lima-Indiana  field  was  opened  thirty-four  years 
ago.  In  1917,  534  wells,  of  which  174  were  producers, 
v^ere  drilled  in  Ohio,  and  266,  of  which  174  were  pro- 
ducers, were  completed  in  Indiana.  The  magnitude  of 
the  drilling  is  indicated  by  the  fact  that  from  June, 
1905,  to  Dec.  31,  1917,  12,514  wells  were  sunk  in  the 
Ohio  part  of  the  field  and  13,005  on  the  Indiana  side. 
Barrett  estimates  that  30,000  wells  have  been  drilled 
to  the  Trenton  in  Indiana,  and  the  number  in  Ohio 
must  have  been  larger,  because  the  producing  area  is 
much  greater.  The  paper  reviews  the  different  areas 
which  have  been  productive. 

The  third  paper,  "Petroleum  Resources  of  Kansas," 
by  Raymond  C.  Moore,  State  Geologist  of  Kansas,  gives 
a  brief  historical  account  as  well  as  a  description  of 
stratigraphy,  technology  and  production  statistics.  The 
author  concludes  with  the  statement  that,  at  present 
writing,  the  rich  Butler  County  fields  are  past  the 
zenith  of  their  production,  but  the  discovery  of  new 
fields,  east  of  Elbing  and  extending  toward  Peabody, 
in  Marion  County,  has  given  new  impetus  to  develop- 
ment in  that  part  of  Kansas.  In  summary,  the  Kansas 
oil  fields  are,  in  all  probability,  beyond  the  peak  of 
their  production.    Much  of  central  and  western  Kansa.s 


may  yet  be  tested,  but  conditions  are  difficult  or  impos- 
sible to  predict,  and  the   result  cannot  be  foreseen. 

The  fourth  paper,  "Rule  of  Bed-Rock  in  the  Dis- 
tribution of  the  Hydrocarbons,"  by  Maximo  Macambyra 
Monte-Flores,  E.  M.,  Bahia,  Brazil,  calls  attention  to 
anomolous  i-ecurrences  of  oil  in  relation  to  structure 
and  suggests,  under  certain  conditions,  synclinal  and 
flat  structures  may  contain  oil  deposits. 

Roswell  H.  Johnson  gave  a  brief  abstract  of  his 
paper,  "Water  Displacement  in  Oil  and  Gas  Sands." 
(See  abstract,  p.  516.)  Sidney  Page  asked  Mr.  Johnson 
to  explain  the  diagram  drawn  to  indicate  the  readjust- 
ment of  gas,  oil  and  water  in  underground  structure. 
Mr:  Johnson  stated  that  the  position  of  the  oil  in 
relation  to  the  gas  and  water  was  the  final  resultant  of 
equilibrium  conditions.  David  White  said  that  there 
was  probably  no  oil  sand  which  had  not  at  some  time 
been  saturated  with  water.  The  expulsion  of  water 
under  varying  conditions  is  much  discussed,  and,  he 
said,  is  fairly  well  understood.  The  reason  that  oil 
does  not  flow  from  a  sand  is  because  of  the  fact  that 
former  pressures  have  been  reduced  and  equilibrium 
is  established.  Absence  of  flow  predicts  relaxation  of 
pressure  and  development  of  tension.  Mr.  White  raised 
the  question  as  to  whether  deformation  of  structure 
occurs  while  oil  and  gas  are  in  process  of  migration, 
Dr.  H.  H.  Ashley  and  others  joined  in  the  discussion, 
which  chiefly  developed  interest  in  the  subject  of  water 
displacement,  but  did  not  reach  definite  conclusions. 

In  the  afternoon  I.  N.  Knapp  presented,  in  abstract, 
Arthur  Knapp's  paper  on  "Drilling  and  Production 
Technique  in  the  Baku  Oil  Fields"  (see  abstract,  p. 
517).  Mr.  I.  N.  Knapp  presented  a  written  discussion 
of  the  paper.  He  said  that  though  it  was  true  that, 
after  oil  was  encountered,  the  wells  were  allowed  to 
flow  freely  until  e.xhausted,  Noble  Brothers  over  thirty 
years  ago  capped  their  wells  and  conserved  the  flow. 
In  the  mean  time  they  purchased  oil  from  neighboring 
wells  until  they  found  that  they  were  buying  their 
own  oil.  Mr.  Knapp  made  the  vWtty  suggestion  that 
in  view  of  the  enormous  gas  and  oil  waste  in  the  Baku 
field,  it  would  be  an  excellent  place  to  send  our  own 
oil  and  gas  conservationists.  They  would  there  find 
excellent  opportunity  for  their  efforts. 

Mr.    Knapp    also    compared    oil-well    operations    in 
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Baku  with  operations  in  our  own  fields,  and  showed 
that  inordinate  time  was  consumed  in  relatively  simple 
casing  and  drilling  operations.  Through  personal  corre- 
spondence with  the  author,  Mr.  Knapp  was  able  to  give 
interesting  details  of  the  difficulties  of  an  American 
engineer  in  the  employ  of  Russian  companies.  It  took 
Arthur  Knapp  six  months  to  learn  enough  of  the  oil- 
fields  Russian  to   give   his  orders   over  the  telephone. 

"Rock  Classification  From  the  Oil-Driller's  Stand- 
point," by  Arthur  Knapp  (see  abstract,  p.  514)  was 
presented  in  abstract  by  I.  N.  Knapp.  L.  C.  Glenn, 
professor  of  geology,  Vanderbilt  University,  next  pre- 
sented his  paper  on  the  "Oil  Fields  of  Kentucky  and 
Tennessee."  The  paper  reviews  history,  geology,  struc- 
ture and  tech.;ology.  Mortimer  A.  Sears  and  Stewart 
St.  Clair  contributed  written  discussions.  W.  D. 
Smith's  paper  on  "Petroleum  in  the  Philippines"  was 
read,  in  abstract,  by  one  of  the  members  present.  David 
White  said  that  it  was  appropriate  and  timely  to  bring 
this  subject  before  the  Institute,  as  the  oil  industry  in 
the  Philippines  is  open  to  American  enterpri.se,  while 
much  of  the  oil  land  in  countries  surrounding  the 
Philippines  is  closed  to  us.  In  view  of  the  development 
of  American  shipping,  there  is  a  strategic  advantage  of 
oil  supplies  in  the  Philippines. 

Roswell  H.  Johnson  presented,  in  abstract,  the  joint 
paper  by  Stirling  Huntley  and  himself  on  "A  Resume 
of  the  Pennsylvania-New  York  Oil  Field."  Mr.  John- 
son commented  particularly  on  the  McKeesport,  Pa., 
gas  exploitation:  The  Foster-Brendel  No.  1  well  had 
an  extraordinarily  higTi  initial  flow,  and  unusually 
favorable  marketing  conditions  enabled  it  to  yield  over 
50,000,000  cu.ft.  the  first  day  it  was  controlled,  which 
was  a  week  after  its  completion.  Lithology  here  seems 
to  play  a  more  important  part  than  structure.  Dry 
holes,  drilled  along  the  axis  of  the  structure,  revealed 
a  dry  tightly  cemented  sand,  which,  until  recently, 
condemned  the  structure.  The  lateral  limits  of  large 
production  seem  to  be  fairly  well  established;  and,  due 
to  the  small  area  and  the  close  spacing  of  the  wells, 
it  is  expected  that  the  pool  w'ill  have  a  short  life. 
The  rock  pressure  has  already  lowered  from  1,600  lb. 
to  350  lb.,  and  is  declining  at  more  than  six  pounds  per 
day.  The  excitement  over  the  one  really  large  well 
has  led  to  unjustifiable  claims  that  this  is  one  of  the 
world's  largest  gas  field;  it  has  also  led  to  an  orgy  of 
promotion  and  speculation.  Except  the  Foster-Brendel 
lease,  the  pool  will  show  a  net  loss  to  the  producers. 
Dr.  Ashley  and  David  White  contributed  to  the  brief 
discussion. 

The  last  paper  of  the  series,  "Petroleum  in  the 
Argentine  Republic,"  by  Stanley  C.  Herold,  was  read, 
in  abstract,  by  L.  G.  Donnelley.  Chairman  De  Golyer 
said  that  at  present  production  of  petroleum  is  in  the 
hands  of  the  Argentine  government.  The  discovery 
came  about  through  drilling  for  water.  It  is  not  known 
whether  the  production  of  oil  by  the  government  is 
profitable,  but  an  exclusive  policy  seems  to  have  been 
developed.  Mr.  De  Golyer  pointed  out  that  it  is  a 
peculiar  situation  for  a  country  without  fuel  to  adopt 
a  policy  detrimental  to  oil  development. 

The  session  on  Feb.  17  opened  with  Ralph  Arnold  in 
the  chair.  The  members  gathered  slowly,  but  before  the 
end  of  the  morning  there  were  about  one  hundred 
present.  George  Otis  Smith,  Director  of  the  U.  S.  Geo- 
logical Survey,  presented  his  paper  on  "A  Foreign  Oil 
Supply   for   the   United    States."      Mr.    Smith's    paper 


touched  upon  the  pressing  necessity  for  intelligent  prep- 
aration to  forestall  the  constantly  increasing  draft  upon 
our  domestic  resources  of  petroleum.  His  main  con- 
clusions will  be  found  on  the  editorial  page  of  this 
section  (p.  509).  M.  L.  Requa  sent  a  written  discussion 
of  Mr.  Smith's  paper,  in  which  he  called  attention  to 
this,  our  most  critical  raw-material  problem.  We  are 
utterly  without  a  foreign  policy,  he  said.  The  situation 
has  been  repeatedly  discussed,  and  the  Director  of  the 
Geological  Survey  has  for  the  last  five  years  been  urging 
consideration  of  this  subject. 

Chester  W.  Washburn  also  sent  a  written  discussion  in 
which  he  suggested  the  wisdom  of  American  companies 
co-operating  and  pooling  their  interests  in  the  case  of 
exploitation  of  foreign  fields.  He  cited  the  case  of  the 
examination  and  engineers'  report  by  four  separate 
geologists  on  a  certain  Venezuelan  oil  property,  which 
was  worthless.  He  pointed  out  how  co-operation  would 
operate  to  prevent  different  companies  attempting  to 
outbid  each  other  to  an  excessive  extent  in  acquiring 
options. 

C.  A.  Fisher  contributed  to  the  discussion  by  pointing 
out  the  need  of  encouragement  to  the  oil  prospector  as 
well  as  to  the  American  business  man  who  is  opening  up 
new  fields,  and  emphasized  our  own  shortcomings  in 
both  respects.  David  White  then  showed  that,  after  all, 
the  policy  of  the  conservationists  had  accomplished 
something  in  reducing  waste.  Director  Smith  explained 
further  that  the  Government  policy  of  withdrawing 
from  entry  oil  land  areas  was  initiated  at  a  time  when 
there  was  excessive  waste,  that  such  action  was  justi- 
fiable, but  that  now  we  need  much  more  oil,  and  so  must 
encourage  production. 

In  the  absence  of  A.  C.  Veatch,  W.  C.  Phalen  presented 
the  abstract  of  Mr.  Veatch's  paper  on  "Petroleum  Re- 
sources of  Great  Britain."  A  written  discussion  was 
contributed  by  Chester  W.  Washburn  and  read  by  E.  L. 
Miller.  Mr.  Arnold  voiced  the  feeling  of  the  members 
present  when  he  said  that  we  all  as  Americans  took 
pride  in  Mr.  Veatch's  work  in  England. 

David  White  discussed  his  paper  "Genetic  Problems 
Affecting  the  Search  for  New  Oil  Regions!''  By  vote 
of  the  members  present  Mr.  White  was  permitted  to 
extend  his  time.  Considerable  interest  was  taken  in 
this  paper  (see  abstract  p.  512).  E.  W.  Shaw  in  his 
brief  discussion  brought  out  the  dynamo-chemical  action 
involved  in  the  genesis  of  petroleum.  R.  H.  Johnson 
did  not  agree  with  Mr.  White's  ideas  as  to  the  probable 
occurrence  of  petroleum  in  fresh-water  sedimentaries, 
and  said  that,  while  he  believed  in  the  fresh-water  origin 
of  natural  gas,  he  was  disinclined  to  agree  with  Mr. 
White's  position  until  field  evidence  showed  more  exam- 
ples of  petroleum  deposits  associated  with  fresh-water 
formations. 

H.  W.  Hixon  threw  a  broadside  into  the  discussion 
by  calling  into  question  the  organic  theory  of  the  gen- 
esis of  petroleum.  He  advocated  the  inorganic  theory 
of  the  origin  of  oil  and  pointed  out  that  petroleum  oc- 
curred beneath  coal  beds.  David  B.  Reger,  in  reply, 
pointed  out  a  specific  instance  of  where  oil  had  been  won 
from  geological  horizons  intercalated  with  coal  seams. 
Other  members  seemed  reluctant  to  take  up  the  gage  of 
'  battle  thrown  down  by  Mr.  Hixon,  and  the  chairman 
called  for  Bailey  Willis'  paper  on  "Geologic  Distillation 
of  Petroleum."  The  abstract  of  this  paper  was  read  by 
David  B.  Reger,  who  also  discussed  it.  E.  C.  Shaw  Vt'as 
on  his  feet  as  soon  as  Mr.  Reger  concluded,  and  stated 
that  the   paper  seemed   to  him   like  interesting  fiction 
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related  here  and  there  to  historical  fact.  Mr.  Shaw  then 
e.xpressed  the  belief  that  the  conditions  influencing 
changes  in  composition  are  due  to  differential  pressure, 
which  has  a  far  greater  possibility  for  producing  chenb- 
ical  changes  than  direct  uniform  pressure.  Dr.  White 
and  Mr.  Hixon  concluded  the  discussion  of  Professor 
Willis'  paper. 

At  the  afternoon  session  the  following  papers  were 
presented  in  abstract :  "Variation  in  Decline  Curves  of 
Various  Oil  Pools,"  by  Roswell  H.  Johnson;  "Apprasial 
of  Oil  Properties,"  by  Earl  Oliver;  "International  As- 
pects of  the  Petroleum  Industry,"  by  Van.  H.  Manning; 
"The  Composition  of  Petroleum  and  Its  Relation  to 
Industrial  Use,"  by  C.  "F.  Mabery;  "Geology  of  Cement 
Oil  Fields,"  by  F.  G.  Clapp. 

The  first  three  papers  are  given  in  abstract  on  pages 
520,  518  and  510,  respectively. 


Personnel  of  Special  Committee  to  Investigate 
Natural  Gas  Problems  Announced 

Secretary  Lane  of  the  Department  of  the  Interior  an- 
nounces that  the  following  appointments  have  been 
made  for  the  committee  of  ten,  authorized  by  a  resolu- 
tion at  the  Natural  Gas  Conference,  held  under  Sec- 
retary Lane's  invitation,  at  Washington,  Jan.  15,  1920: 

Van.  H.  Manning,  Director,  Bureau  of  Mines,  chair- 
man ;  John  B.  Corrin,  the  Reserve  Gas  Co.,  Pittsburgh, 
Pa.;  L.  B.  Denning,  the  Ohio  Fuel  Co.,  Pittsburgh,  Pa.; 
J.  C.  McDowell,  Wichita  Natural  Gas  Co.,  Pittsburgh, 
Pa.;  W.  L.  McCloy,  the  Philadelphia  Co.,  Pittsburgh, 
Pa.;  John  S.  Rilling,  Public  Service  Commission  of 
Pennsylvania,  Harrisburg,  Pa.;  Miss  Edna  N.  White, 
American  Home  Economics  Association,  Detroit,  Mich. ; 
Art.  L.  Walker,  chairman,  Corporation  Committee, 
Oklahoma  City,  Okla.;  F.  W.  Wozencraft,  Mayor,  Dal- 
las, Tex. ;  Samuel  S.  Wyer,  consulting  natural-gas  en- 
gineer, Columbus,  Ohio,  and  Dr.  I.  C.  White,  State 
Geologist  of  West  Virginia,  Morgantown,  W.  Va. 

The  functions  of  this  committee  will  be  to  consider 
the  wastes  now  going  on  in  natural  gas  and  the  rela- 
tions between  the  natural-gas  companies  and  the  con- 
suming public.  The  committee  has  been  carefully 
selected  from  a  number  of  nominations  with  a  view  to 
representing  equally  the  interests  of  the  public  and  the 
natural-gas  companies.  The  broad  questions  of  the 
lelations  between  the  consuming  public  and  the  gas 
companies  will  be  considered,  so  that  a  program  may 
be  dravwi  up  looking  forward  to  the  application  of  those 
engineering  principles  which  it  is  known  minimize  the 
waste  of  natural  gas  now  taking  place  and  prolong  the 
supply  of  gas  to  the  consumer. 


Oil  in  Western  Canada. — Many  areas  in  Alberta,  Sas- 
katchewan, and  Manitoba  give  promise  of  being  petrolifer- 
ous, but  no  large  commercial  fields  have  yet  been  found, 
and  production  has  been  confined  to  a  few  thousand  barrels 
annually  from  the  Calgary  field.  Many  will  remember  the 
1914  boom  in  Alberta,  when  hordes  of  stock-selling  and 
hopeless  drilling  schemes  sprang  up  like  mushrooms.  The 
Canadian  government  has  issued  a  90-page  pamphlet,  in 
which  the  geology  of  the  more  promising  districts  of  West- 
ern Canada  is  discussed,  with  maps,  and  the  drillers'  logs 
of  52  wells  in  widely  separated  districts,  are  given.  Those 
interested  may  have  a  copy  free  of  charge  by  addressing 
the  Department  of  Mines,  Ottawa,  and  requesting  Memoir 
116,  "Investigations  in  the  Gas  and  Oil  Fields  of  Alberta, 
Saskatchewan  and   Manitoba." 


Incomplete  Retorting  of  Oil 
Shales  Suggested 

Experiments   Show   That  80   Per   Cent  of  the  Oil  Is 

Given  Off  in  Half  the  Time  Necessary  for 

Complete  Extraction 

By  G.  R.  De  Beqto 

Denver.   Colorado 

NUMEROUS  retorting  tests  made  on  Colorado  oil 
shale  show  that  up  to  a  certain  stage  of  the  treat- 
ment the  oil  is  extracted  with  comparative  rapidity. 
A  test  was  recently  made  by  Dr.  David  T.  Day,  using 
a  charge  of  9  lb.  of  shale  of  average  grade,  yielding 
45  gal.  per  ton  by  complete  retorting.  The  charge 
was  retorted  for  90  min.,  and  a  measurement  of  the  oil 
was  made  every  15  min.  during  the  operation.  The 
quantity  of  oil  produced  was  as  follows: 


At  the  end  of  ]5  minutes  135  cr.. 

At  the  end  of  30  minutes  365  cc.. 

-\t  the  end  of  45  minutes  605  cc, 

At  the  end  of  60  minutes  685  cc, 

At  the  end  of  75  minutes  695  cc, 

At  the  end  of  90  minutes  760  cc-.. 


17  7  per  cent,  or    7  96  gallons  per  ton 

48  0  per  cent,  or  21    60  gallons  per  ton 

79  6  per  cent,  or  35  82  gallons  per  ton 

90  I  per  cent,  or  40   54  gallons  per  ton 

91  4  per  cent,  or  41    13  gallons  per  ton 
100  0  per  cent,  of  45         gallons  per  ton 


From  the  above  figures  it  is  evident  that  the  oil  was 
produced  rapidly  up  to  the  end  of  45  min.  and  thereafter 
flowed  more  slowly. 

In  Scotland  the  oil  shale  is  subjected  to  complete  dis- 
tillation. The  treatment  requires  from  three  to  four 
hours  at  a  maximum  temperature  of  about  1,700  deg.  F. 
k  is  probable  that  in  the  Scotch  practice  the  oil  is  the 
principal  product  and  the  ammonia  liquor  is  a  byproduct 
up  to  a  certain  point  in  the  treatment,  and  beyond  that 
point  the  ammonia  liquor  becomes  the  principal  object 
and  the  oil  produced  "during  that  stage  becomes  of 
secondary  importance. 

During  the  first  few  years  of  the  oil-shale  industry 
in  Colorado  and  Utah  the  production  of  oil  will  be  of 
prime  importance,  and  the  ammonium  sulphate  and 
other  chemicals  will  probably  constitute  the  byproducts. 
The  majority  of  operators  intend  to  subject  the  shale  to 
complete  distillation,  but  the  advisability  of  such  pro- 
cedure during  the  first  years  of  the  industry  in  the 
United  States  is  questionable.  The  principal  object  will 
be  the  production  of  the  more  common  grades  of  oils, 
and  the  various  byproducts  should  be  left  for  future 
consideration. 

That  the  oil  production  can  be  materially  increased 
and  the  cost  greatly  reduced  by  shortening  the  time  of 
retorting  is  evident  from  the  test  made  by  Dr.  Day. 
For  example,  a  plant  that  is  designed  to  treat  1,000  tons 
of  shale  containing  45  gal.  of  oil  per  ton,  by  complete 
retorting  would  produce  45,000  gal.  of  crude  oil  per  day. 
This  oil  would  yield  gasoline,  kerosene,  lubricating  oil, 
parafiine  wax,  and  asphaltum  residue.  Drugs  and  chem- 
icals would  be  extracted  from  the  asphaltum  residue, 
and  ammonium  sulphate  would  be  an  important  product. 
If  the  shale  were  treated  only  one-half  of  the  time 
necessary  for  the  complete  recovery  of  the  oil,  the 
capacity  of  the  plant  would  be  increased  to  2,000  tons 
per  day.  Instead  of  yielding  45  gal.  of  oil  per  ton,  the 
extraction  would  be  35.8  gal.,  but  the  total  output  of  the 
plant  would  be  71,640  gal.  of  oil  per  day,  as  compared 
with  45,000  gal.  if  the  shale  were  subjected  to  the  full 
time  of  treatment.  A  considerable  quantity  of  ammonia 
liquor  would  be  produced  as  a  byproduct,  but  the  waxes 
and  the  heavier  oils  and  tars  containing  the  valuable 
drug  and  chemical  products  remain  in  the  residue. 
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Items  From  The  Oil  Fields 


Americans  Acquire  Four  Million 

Acres   of   Oil    Lands 

Report    Reaching     Washington     States 

That  Some  Promising    Fields  of 

Central  and   South   America 

Will   Be   Developed 

Great  Britain's  boast  that  she  would 
soon  control  the  petroleum  industry  of 
the  world,  and  especially  in  Central 
and  South  American  fields,  will  re- 
ceive a  severe  setback  if  a  report  reach- 
ing officials  in  Washington  proves  to 
be  correct.  A  group  of  powerful  Amer- 
ican financiers,  accordmg  to  the  report, 
have  procured  the  oil  rights  to  more 
than  four  million  acres  of  the  most 
promising  oil  fields  in  Central  and 
South  America,  including  Peru,  Chile, 
Honduras  and  other  American  republics. 
A  corporation  to  develop  these  prop- 
erties is  about  to  be  formed. 

E.  Mackay  Edgar,  head  of  the  firm 
of  Sperling  &  Co.,  London  bankers, 
recently  made  the  statement  that  Eng- 
land would  wrest  control  of  the  petrol- 
eum industry  from  America  and  pointed 
out  that  at  the  present  rate  of  con- 
sumption, especially  of  high  grade  prod- 
ucts, America  in  ten  years  would  be 
importing  .500,000,000  bbl.  of  oil  yearly. 
He  predicted  that  the  annual  cost  of  oil 
would  be  more  than  a  billion  dollars, 
nearly  all  of  which  money  would  find 
its  way  into  British  pockets. 


Activity  in  Liberty  Co.,  Texas 

In  Liberty  County,  the  Hull  field  pro- 
duced 6,000  bbl.  of  oil  daily  during  the 
first  week  of  February.  Four  wells 
now  drilling  in  this  field  are  being 
watched  with  interest;  the  No.  1  Barn- 
grover  well  of  the  Empire  Gas  &  Fuel 
Co.;  the  No.  1  Guedry  of  the  Humble 
Oil  &  Refining  Co.;  the  No.  1  well  of 
the  Yount-Lee  Oil  Co.,  and  the  No.  1 
Harrison  of  the  Monarch  Oil  &  Refining 
Co.  The  first  three  have  all  had  blow- 
outs of  gas  and  a  little  oil  from  below 
2,000  ft.  in  depth.  The  Sun  Co.  com- 
pleted one  well  recently  in  this  field, 
which  made  a  good  production  by  flow- 
ing. Drilling  is  also  being  done  near 
Dayton  and  Liberty  and  at  Batson. 


Another  Well  for  Montana 

The  Roundup  Oil  &  Gas  Co.,  drilling 
about  a  mile  and  a  half  from  the  Ver- 
duzen  well,  near  Roundup,  Mont.,  have 
penetrated  the  oil  sands  and  on  Feb.  17 
struck  oil  which  appears  to  be  in  com- 
mercial quantities.  This  is  the  second 
well  of  importance  which  has  been 
drilled  in  the  state.  The  Vanduzen,  the 
first  well  to  be  brought  in,  pumped  at 
the  rate  of  360  bbl.  in  24  hours  on  a  test 
which  was  recently  conducted. 


TEXAS  NOTES 

Another  raise  in  Gulf  coast  oil  has 
been  announced  by  the  Texas  Co.,  which 
has  raised  its  West  Columbia  crude 
to  $1.75  per  barrel.  This  company's 
pipe  line  from  West  Columbia  to  the 
Houston  ship  channel  is  completed,  and 
dredging  across  the  channel  to  extend 
the  line  to  the  storage  tanks  at  Clin- 
ton is  under  way. 

The  Empire  Pipe  Line  Co.,  a  sub- 
sidiary of  the  Cities  Service  Co.,  is 
constnirting  its  64-mile  Burkburnett- 
Healdton  line  to  connect  with  the 
Healdton-Gainsville  pipe  line,  supplying 
the  Empire  refinery  at  Gainsville,  Tex. 
The  gas  supply  for  Dallas,  Tex.,  and 
other  places  furnished  by  the  Lone  Star 
Gas  Co.  is  sufficient  to  last  five  to  ten 
years,  according  to  a  preliminary  re- 
port by  E.  W.  Shaw,  government  gas 
expert.  This  supply  can  only  be  ob- 
tained by  strict  conservation;  and,  it 
is  reported,  industrial  users  should  be 
cut  off  during  the  winter  months  to 
insure  sufficient  pressure  for  domestic 
fuel. 

At  Goose  Creek,  in  Harris  Co.,  Tex., 
F.  B.  West  &  Co.  completed  No.  .5 
Wright  well,  and  the  Humble  Oil  & 
Refining  Co.  its  No.  13  Gaillard;  both 
are  pumping.  E.  F.  Simms  Co.  will 
pump  No.  29  Smith  well  soon.  One  well 
in  this  field  was  abandoned,  the  No.  16 
Isenhour  of  the  Texas  Co.  It  was 
reported  a  short  time  ago  that  the  No. 
1  Webb  well  of  the  Humble  Oil  &  Re- 
fining Co.,  at  Humble,  was  a  gusher, 
but  this  proved  to  be  a  mistake;  the 
well   is  still   being   drilled. 

The  Gulf  Refining  Co.  has  its  new 
oil  distributing  plant  in  operation  at 
Galveston,  Tex.  Oil  is  received  in  tank 
steamers  from  Tampico  and  in  barges 
from  Port  Arthur.  It  is  pumped  into 
storage  tanks,  and  from  these  into  the 
railroad  tank-cars.  Oil  is  now  being 
delivered  to  the  Gulf,  Colorado  &  Santa 
Fe  R.R.,  and  will  also  be  supplied  to 
the  Gulf  Coast  R.R.  under  contract  iu 
a  short  \io^£, 

Considerable  excitement  prevails  at 
Benavides,  Duval  Co.,  Tex.,  as  the  time 
for  "drilling  in"  at  the  No.  1  Becker 
well  of  the  Empire  Gas  &  Fuel  Co. 
approaches.  It  is  confidently  expected 
that  a  new  oil  field  will  be  opened 
here. 

White  Point  Gas  Well  Shut  Off 

The  White  Point  gas  well,  near  Cor- 
pus Christi,  Nueces  Co.,  Tex.,  has  finally 
been  shut  otf.  This  well,  one  of  the 
largest  gas  producers  in  the  world,  has 
been  flowing  wild  at  the  rate  of 
5,000,000  cu.ft.  of  gas  daily  for  some 
time.  The  gas  may  now  be  piped  to 
Corpus  Christi  and  San  Antonio,  and 
a  gasoline  plant  built. 


Drilling  in  Derbyshire,   England, 
Not  a  Howling  Success 

Only  One  of  Seven  Wells  Is  Producing 

Oil    and    That    Only    Flows    About 

Seven   Barrels   a   Day — Also 

Drilling    Elsewhere 

According  to  Commerce  Reports,  the 
best  available  information  is  that  while 
boring  for  oil  in  Derbyshire  continues, 
the  expectations  cf  experts  will  not  be 
realized.  A  report  of  January  2  is 
to  the  effect  that  out  of  seven  wells 
sunk,  only  one  is  yielding  oil,  and  that 
one  is  at  Hardstoft,  near  Chester- 
field, on  Lord  Hartington's  estate.  The 
flow  averages  2,000  gallons  weekly,  and 
there  has  been  some  speculation  as  to 
the  wisdom  of  putting  down  machinery 
to  pump  the  oil.  Thus  far  nothing  has 
been  done. 

Drilling  has  been  undertaken  at 
Ridgeway  and  Eckington,  near  Shef- 
field; Brimington  and  Brimington  Com- 
mons, near  Chesterfield;  and  Ironville, 
near  Nottingham,  with  unknown  re- 
sults. Much  water  has  been  encountered 
and  some  gas,  but  apparently  nothing 
which  gives  evidence  of  the  presence 
of  oil  in  substantial  quantities. 


Will  Develop  Graham  Island,  ».  C 

A  syndicate  recently  formed  for  the 
purpose  of  boring  for  petroleum  on 
Graham  Island  has  already  begun  oper- 
ations, according  to  advices  received  by 
the  Bureau  of  Foreign  and  Domestic 
Commerce  from  Prince  Rupert,  B.  C. 
The  organization,  headed  by  W.  A. 
Lethwaite,  of  Victoria,  has  secured  the 
mineral  rights  on  a  considerable  extent 
of  territory  in  the  southern  part  of  the 
island. 

Although  this  is  the  first  attempt  to 
prospect  on  these  islands,  the  report 
states,  signs  indicating  that  oil  might 
be  found  there  have  been  prevalent  for 
some  time.  The  syndicate  was  formed 
in  London,  it  was  stated,  and  more  than 
£100,000  was  subscribed  to  the  project. 


Bad  Roads  a  Handicap  in  Arizona 

Drilling  operations  around  Holbrook, 
Ariz,  have  been  impeded  and  in  some 
cases  suspended  because  the  clay  roads 
have  defied  all  efforts  at  transportation 
of  machinery  or  supplies  from  the  rail- 
road to  the  wells.  The  Adamana  has 
shut  down  to  await  I'eceipt  of  a  heavier 
rig.  The  Holbrook  denies  any  intention 
of  sale  and  will  renew  activity  with 
better  weather. 


It  has  been  announced  that  San 
Saba  County  will  pay  a  bonus  of  $20,000 
for  the  first  300-bbl.  oil  well  completed 
in  the  San  Saba  field.  The  demand  for 
drilling  contracts  has  increased  in  con- 
sequence. 
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Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND   REPORTS 


Chronology  of  Mining, 
January,  1920 

Jan.  1 — Empire  Steel  &  Iron  Co., 
Oxford.  N.  J.,  raised  all  mining  em- 
ployees' wages  by  50c.  a  day. 

Jan.  3 — Severe  earthquake  centered 
near  Mt.  Orizaba,  Mexico,  damaged  vil- 
lages of  Teocele  and  Coutzlan;  shocks 
on  Jan.  6  and  22  completed  the  de- 
struction  of  these  villages. 

Jan.  5 — Mexico  oil  export  tax  was 
increased  10  per  cent;  Mexico  removed 
import  duties  from  gasoline  and  other 
petroleum  products. — Primos  Chemical 
Co.  holdings  pui'chased  by  Charles  M. 
Schwab  for  $4,000,000,  and  transferred 
to  Vanadium  Corporation  of  America. 
Jan.  6 — Edward  Brush,  vice-president 
of  American  Smelting  &  Refining  Co., 
died. 

Jan.  8 — National  Committee  of  the 
Steel  Workers'  Union  called  off  strike 
in  steel  mills  and  furnaces. — Bunker 
Hill  &  Sullivan  Mining  &  Concentrat- 
ing Co.,  Wallace,  Idaho,  experimental 
mill  burned  down. 

Jan.  10 — Lassen  Peak  in  eruption. 
Jan  12 — Senate  asked  Alien  Prop- 
erty Custodian  concerning  repoi'ted 
sale  of  American  Metal  Co.  voting  cer- 
tificates to  German  interests. — First 
hearings  before  Wilson  Bituminous 
Coal  Industry  Commission. 

Jan.  13 — Idaho  Supreme  Court  con- 
firmed title  of  Virginia  lode  claims, 
in  Beaver  district,  to  the  Consolidated 
Interstate-Callahan  and  others. — San 
Francisco  section,  American  Institute 
of  Mining  and  Metallurgical  Engineers, 
met  and  elected  officers. — Electrical 
Workers'  Union  at  the  Utah  Power  & 
Light  Co.  struck  without  warning. 

Jan.  14 — Dredge  operators  of  Cali- 
fornia met  at  Marigold,  Cal. — House 
of  Representatives  passed  Indian  citi- 
zenship bill  which  would  thus  finally 
dispose  of  tribal  properties. 

Jan.  1.5 — Conference  held  at  Wash- 
ington on  Natural  Gas  Conservation. 
Franklin  K.  Lane  presided. — R.  C.  Mac- 
Laurin,  president  of  Massachusetts  In- 
stitute of  Technology,  died  of  pneu- 
monia. 

Jan.  17 — Homestake  company's  Ami- 
cus mill,  240  stamps,  put  in  commis- 
sion.— British  America  Nickel  Corp., 
Ltd.,  blew  in  new  nickel-copper  smelter 
at  Nickelton,  Ont. — President  Carranza 
authorized  temporary  permits  for  oil- 
drilling   in   Mexico. 

Jan.  20 — Carranza  notified  Huasteca 
Petroleum  and  other  oil  companies  that 
he  has  authorized  temporary  drilling 
permits. 

Jan.  20-22 — Colorado  Metal  Mining 
Association's  7th  annual  meeting  was 
held  at  Denver,  Col. 

Jan.  21 — British  American  Nickel 
Corp.,    Ltd.,    put    into    commission    the 


first  of  its  big  Pierce-Smith  converters 
at   Nickelton,   Ont. 

Jan.  22 — Secretary  of  State  Lansing 
received  official  confirmation  of  Car- 
lanza's  decision  to  grant  temporary 
drilling   permits. 

Jan.  23 — Jacob  Simon  Herzog,  alias 
George  Graham  Rice,  judged  guilty  of 
grand  larceny  in  the  first  degree  at 
New  York  City  and  remanded  to  prison 
for  sentence. 

Jan.  29 — Hearing  of  arguments  in  the 
Utah  Apex  suit  began  at  Salt  Lake 
City.  

Ontario  Mining  Association 
Organized 

Largest     Operators     Pledge     Financial 

Support — Headquarters  To  Be 

in  Toronto 

Mine  opsrators  from  all  parts  of 
Ontario  met  in  Toronto  on  Feb.  11  and 
12  for  the  purpose  of  organizing  the 
Ontario  Mining  Association.  The  idea 
met  with  enthusiastic  approval,  and 
about  twenty-five  companies,  repre- 
sented at  the  meeting,  pledged  them- 
selves to  its  support.  Assessment  will 
be  made  on  the  basis  of  the  number  of 
men  employed,  and  the  representation 
at  the  meeting  assured  financial  sup- 
port sufficient  to  carry  on  the  organ- 
ization for  the  next  year.  A  perma- 
nent secretary  will  be  appointed  who 
will  have  headquarters  in  Toronto,  and 
he  will  be  supported  by  a  board  of  nine 
directors,  from  among  whom  will  be 
appointed  an  executive  committee  of 
five.  A  strong  effort  will  be  made  to 
increase  the  membership. 


Assay  Commission  Appointed 

Upon  the  recommendation  of  the 
Secretary  of  the  Treasury,  the  Presi- 
dent has  appointed  the  following  as 
members  of  the  Annual  Assay  Com- 
mission : 

Representative  William  A.  Ashbrook. 
Ohio;  J.  Edward  Barry,  Cambridge, 
Mass.;  John  Stewart  Bryan,  Richmond, 
Va. ;  Col.  Richard  Burgess,  El  Paso, 
Tex.;  Senator  Arthur  Capper,  Kan.; 
George  H.  Dern,  Salt  Lake,  Utah; 
Mrs.  Kellogg  Fairbanks,  Chicago,  111.; 
Louis  Fischer,  Washington,  D.  C;  T.  V. 
Gregory,  Emlenton,  Pa.;  Dr.  J.  M. 
Henderson,  Columbus,  Ohio;  Dr.  A.  R. 
Johnson,  Reevesville,  S.  C;  Sedgwick 
Kistler,  Lcck  Haven,  Pa.;  Mrs.  B.  B. 
Munford,  Richmond,  Va.;  Joseph  H. 
O'Neil.  Boston,  Mass.;  Representative 
John  M.  Rose,  Pa.;  Harry  Scheeline. 
Reno,  Nev. ;  Till  Taylor,  Pendleton, 
Ore.;  Samuel  W.  Traylor,  Allentown. 
Pa.;  R.  A.  Underwood,  Plainview,  Tex.; 
Garland  E.  Vaughdn,  Lynchburg,  Va. ; 
Representative  Albert  H.  Vestal,  Ind.; 
N.  B.  Westcott,  Onley,  Va  ;  and  Charles 
E.  Wright,  Montpelier,  Idaho. 


To  Hold  Flotation  Conference  at 
Idaho  School  of  Mines 

It  is  planned  to  hold  a  conference  or 
post-graduate  course  in  the  principles 
and  practice  of  flotation  at  the  School 
of  Mines,  Moscow,  Idaho,  during  the 
week  of  Feb.  23  to  28  inclusive.  The 
aim  of  this  course  is  to  affoi-d  to  men 
conversant  with  the  mining  industi-y,  an 
opportunity  to  familiarize  themselves 
with  the  most  important  development 
which  has  ever  occurred  in  the  field  of 
ore  treatment 

The  first  four  days  of  the  course 
(Feb.  23  to  26)  will  be  devoted  to  a 
study  of  the  fundamental  principles 
underlying  flotation  so  far  as  they  are 
understood.  Daily  lectures  by  members 
of  the  University  faculty  supplemented 
by  demonstrations  and  laboratory  test- 
ing will  be  used  as  a  means  of  presenta- 
tion. Feb.  27  and  28  will  be  given 
to  the  discussion  of  flotation  by  ex- 
perts in  this  field  from  the  government 
service  and  from  professional  life.  This 
part  of  the  course  will  coincide  with  a 
meeting  of  the  Columbia  Section  of 
American  Institute  of  Mining  and 
Metallurgical  Engineers,  at  which  ad- 
dresses and  papers  will  be  delivered 
by  members  of  the  U.  S.  Bureau  of 
Mines  staff,  and  by  well-known  special- 
ists in  flotation,  in  preparation  of  ores 
for  flotation  and  in  treatment  of  flota- 
tion concentrates. 


Institute  of  Metals 

Membership  Increasing — Local  Sections 
Developing 

The  Institute  of  Metals,  London, 
writes  that  its  approaching  ballot  on 
March  3  is  likely  to  constitute  a  record 
in  its  history.  .Applications  for  mem- 
bership from  all  over  the  kingdom  are 
coming  in  very  rapidly;  indeed,  1,200 
such  had  already  been  received  by  Jan. 
10.  This  growth  is  being  reflected  in 
the  increasing  interest  in,  and  activity 
of,  the  three  local  sections  organized  at 
Birmingham,  Glasgow,  and  Sheffield, 
and  it  has  been  found  desirable  to  print 
a  small  card  of  convenient  pocket  size, 
which  presents  the  names  of  the  gen- 
eral and  local  officers,  the  dates  of  the 
meetings  arranged  for  the  year,  to- 
gether with  the  titles  of  papers  to  be 
presented 

From  the  card  it  appears  that,  in 
addition  to  the  London  meetings  in 
March,  May,  and  September,  the  Birm- 
ingham local  section,  will  hold  five 
meetings  before  April  30,  the  Scot- 
tish local  section  will  meet  at  Glasgow 
twice,  under  chairmanship  of  C.  H. 
Desch,  and  the  Sheffield  local  section 
will  meet  four  times  under  chairman- 
ship of  W.  R.  Barclay.  At  all  but  two 
of  these  local  meetings  valuable  papers 
are  scheduled. 
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Leading  Events 


Underground   Workers  Strike  at 

Bingham  Canyon,  Utah 
Six  Dollars  Asked  for  Eight-Hour  Day 
from    Collar    to    Collar — Attrib- 
uted to  I.  W.  W. 

The  camp  of  Bingham,  Utah,  is  the 
scene  of  a  strike,  which  was  begun  at 
seven  o'clock  on  Feb.  10  by  under- 
ground workers,  understood  to  be  act- 
ing under  the  leadership  of  the  I.  W.  W. 
The  demands  were  for  an  eight-hour 
day  from  "collar  to  collar"  and  $6  a  day 
in  wages  as  well  as  certain  changes  in 
conditions. 

At  first  the  United  States  company's 
properties  and  that  of  the  Utah  Metal 
&  Tunnel  Co.  were  closed  down,  while 
the  Utah  Apex  and  the  Utah  Con- 
solidated worked  with  partial  shifts. 
The  Utah  Copper  Co.,  employing  sur- 
face labor  almost  entirely,  was  unaf- 
fected, although  a  strike  call  was  issued 
to  the  men  for  an  eight-hour  day  with 
$1  additional  pay. 

The  most  recent  developments  are 
that  Utah  Apex  is  again  working  sixty 
men  underground  and  its  entire  sur- 
face force.  The  Utah  Consolidated  is 
working  fifty  to  sixty  men  under- 
ground, also  its  entire  surface  crew. 
The  United  States  properties  are  em- 
ploying all  surface  men  and  are  in- 
creasing their  underground  forces.  The 
Utah  Copper  Co.  and  the  Bingham 
Mines  have  not  thus  far  been  affected 
by  the  strike. 

Albert  Wills,  alleged  to  be  the  I.  W. 
W.  leader,  at  a  mass  meeting  in  Bing- 
ham promised  to  call  out  the  miners  in 
Park  City  and  went  there  with  twenty 
supporters  to  call  a  strike,  but  was  un- 
able to  do  so.  The  Park  City  miners 
at  a  mass  meeting  voted  against  a 
strike,  250  to  15,  and  remained  at  work. 
Conditions  are  now  quiet  and  orderly  at 
both  camps.  In  general,  the  mines  have 
full  surface  crews  and  are  increasing 
their  underground  forces. 

Gold  Premium  Benefiting 
Ontario  Producers 

Some  months  ago  there  was  a  good 
deal  of  agitation,  originating  in  Porcu- 
pine and  Kirkland  Lake,  for  a  govern- 
ment bounty  on  gold.  Without  any 
action  on  the  part  of  the  Government, 
the  producers  are  now  getting  a  sub- 
stantial premium,  owing  to  the  high 
exchange  rates  between  Canada  and 
the  United  States,  and  at  the  present 
time  are  getting  about  $24  an  ounce 
for  their  gold.  While  exchange  may 
sell  higher  than  its  present  rate  of 
about  16J  per  cent,  it  is  probable  that 
it  will  average  lower  than  this  for  the 
year,  but  will  still  be  high  enough  to 
give  a  substantial  premium  to  the  gold 
producers. 


Lake  Superior  Iron  Companies 
Raise  Wages  Ten  Per  Cent 

Labor     Shortage     Anticipated     During 

Coming   Season — Call   for   Large 

Tonnage    Expected 

Following  the  lead  of  the  Oliver  Iron 
Mining  Co.,  all  of  the  Lake  Superior 
companies  have  advanced  wages  10  per 
cent,  effective  as  from  Feb.  1.  Day 
laborers  and  salaried  men  ai-e  benefited 
by  the  increase.  The  wages  now  being 
paid  at  the  mines  are  the  highest  ever 
recorded  in  the  district,  but  it  is  be- 
lieved that  there  will  be  a  shortage  of 
labor  during  the  active  shipping  sea- 
son. There  is  no  surplus  to  speak  of 
at  the  present  time  and  many  have  left 
the  mining  towns  for  the  larger  indus- 
trial centers,  particularly  Detroit,  Flint, 
Pontiac  and  Saginaw,  in  the  lower  part 
of  Michigan,  and  many  foreign  miners 
have  returned  to  their  former  homes 
in  Europe. 

It  is  thought  that  the  labor  situation 
will  be  acute  if  the  miners  are  called 
upon  to  furnish  a  large  tonnage  this 
year,  and  it  looks  very  much  as  if  such 
a  call  would  be  made.  A  number  of 
mines  that  were  closed  down  last  year 
are  again  mining  ore,  four  Menominee 
range  properties  having  resumed  oper- 
ations within  the  last  month.  The  out- 
look for  the  district  was  never  more 
bright  than  it  is  right  now,  and  1920 
will  be  acute  if  the  mines  are  called 
troubles  arise. 

The  operators  of  the  district  are  look- 
ing forward  to  a  big  year  in  the  iron 
business  and  are  well  satisfied  with  the 
new  price  schedule,  which  calls  for  an 
increase  of  $1  a  ton  over  the  1919 
prices.  Old  range  bessemer  now  com- 
mands $7.45  a  ton  and  non-bessenier 
is  quoted  at  $6.70,  the  highest  figures 
reported  since  the  early  eighties. 
Mesabi  bessemer  at  $7.20  a  ton  and 
non-bessemer  at  $6.55  mark  the  high- 
est prices  ever  recorded  in  the  history 
of  the  Minnesota  ranges.  Large  sales 
of  ore  have  been  made  at  the  above  fig- 
ures and  it  is  certain  that  most  of  the 
ore  in  stock  which  was  carried  over 
from  last  season  will  be  moved  during 
1920. 

Lake  freights  have  also  been  ad- 
vanced, the  rate  from  the  head  of  the 
lakes  to  Lake  Erie  ports  being  $1.10  a 
ton,  as  compared  with  90c.  in  1919. 
The  rate  from  Marquette  is  $1  a  ton 
and  from  Escanaba  it  is  85c.,  being  an 
increase  of  15c.  a  ton  in  each  case.  The 
new  iron  ore  price  schedule  stipulates 
that  if  vessel  rates  are  lowered 
iron  ore  prices  shall  be  lowered  accord- 
ingly, but  it  is  not  believed  that  lake 
rates  will  be  any  lower  than  they  stand 
at  present,  since  present  conditions  are 
not  likely  to  bring  about  a  decrease. 


Repeal  of  Mine  Taxation  Laws  of 
Colorado  To  Be  Sought 

state  Tax  Commission  Holds  Metal  In- 
terests   Escape    Just    Burden — Com- 
mittee Named  To  Draft  Bill 

Backed  by  the  Colorado  Tax  Com- 
mission, an  organized  effort  is  being 
made  to  have  initiated  at  the  November 
election  in  Colorado  a  bill  to  repeal  the 
present  mine   taxation   laws. 

Under  the  present  law  mining  prop- 
erty is  divided  for  taxation  purposes 
into  two  classes,  producing  and  r.)v 
producing.  Property  producing  less 
than  $5,000  annually  is  defined  as  non- 
producing.  This  property  is  "assessed 
and  taxed  like  other  property  according 
to  the  value  thereof."  In  order  that 
the  County  Assessors  might  have  a 
uniform  basis  of  valuation,  it  was 
agreed  at  their  annual  meeting  some 
years  ago,  that  they  should  fix  a  valua- 
tion of  $60  per  acre  for  all  non-pro- 
ducing claims  and  since  that  time  they 
have  been  so  assessed  throughout  the 
state.  The  improvements  take  a  sep- 
arate valuation  and  are  "taxed  at  their 
full  cash  value." 

Producing  claims  (those  making  an 
annual  output  exceeding  $5,000  annu- 
ally) are  listed  at  a  valuation  deter- 
mined by  production.  For  taxation  pur- 
poses the  producing  mine  is  valued  at 
one-fourth  of  the  gross  annual 
output,  provided  that  the  net  does 
not  exceed  that  amount;  should  it  do  so, 
the  net  fixes  the  taxation  value.  The 
net  is  determined  by  deducting  from 
the  gross  the  cost  of  extracting  the  ore 
together  with  freight  and  treatment 
charges. 

The  Colorado  Tax  Commission  con- 
tends that  the  metal  mining  interests 
of  the  state  are  escaping  their  fair  bur- 
den of  taxation  and  that  "metal  mining 
property  should  be  assessed  at  its  ac- 
tual value,  the  same  as  other  property." 
Mine  owners  claim  that  they  are  already 
paying  more  than  their  just  proportion 
of  taxes,  that  the  industry  is  in  no  con- 
dition to  bear  additional  burdens,  and 
that  furthei-more  there  is  no  way  of 
determining  the  "actual  value"  of  a 
mine  and  that  any  attempt  to  so  fix  a 
value  would  lead  to  endless  trouble  and 
litigation. 

At  the  annual  meeting  of  the  County 
Commissioners  of  the  state,  arrange- 
ments were  made  for  the  appointment 
of  a  committee  consisting  of  a  repre- 
sentative from  the  following  organiza- 
tions: The  State  Tax  Commission, 
the  State  Association  of  County  Com- 
missioners, the  State  Association  of 
County  Assessors,  the  Colorado  Metal 
Mining  Association,  the  Coloi-ado  Live 
Stock  Association  and  the  State  Grange, 
which    are    to    meet    with    the    idea    of 
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evolving  an  initiated  bill  to  be  sub- 
mitted to  the  general  election  in  No- 
vember, 1920. 

This  committee  will  meet  during  the 
coming  month  and  the  result  of  its  de- 
liberation will  be  watched  with  much 
interest  by  the  mining  men  of  the 
state. 

Smelter  at  Salida,  Col.,  Closes 
Down  Indefinitely 

The  Ohio  &  Colorado  Smelting  & 
Refining  Co.,  at  Salida,  Col.,  operating 
the  only  independent  smelting  plant  in 
the  state,  closed  down  the  first  part  of 
February  and,  according  to  the  man- 
agement, will  remain  closed  for  an  in- 
definite period.  The  company  is  a  sub- 
sidiary of  the  American  Metals  Co. 
The  plant  was  constructed  at  Salida  in 
1901  and  has  been  operated  continu- 
ously since  that  time. 

Unfavorable  freight  rates  and  the 
difficulty  in  obtaining  sufficient  quan- 
tities of  siliceous  and  lead  ores  made 
the  operation  of  the  plant  unprofitable 
and  the  stockholders  decided  to  cease 
operations  until  conditions  are  more 
favorable.  The  company  employed 
about  200  men  when  in  full  operation. 
Ores  which  were  formei'ly  treated  at 
Salida  will  now  be  diverted  to  the 
Leadville  or  Pueblo  plants  of  the 
American   Smelting  &    Refining  Co. 

Gogebic  Range  Iron  Companies 
Rearranging  Cost  Systems 

Several  of  the  iron  mining  com- 
panies operating  on  the  Gogebic  Range 
in  Michigan  are  rearranging  their  sys- 
tems of  cost  accounting  to  a  uniform 
system.  Among  other  advantages,  this 
change  will  better  enable  the  state  tax 
commission  to  compare  costs  of  pro- 
duction and  thus  to  arrive  at  more 
equitable  valuations  for  the  several 
properties.  The  method  used  for 
valuating  is  to  estimate  future  annual 
production  and  ore  reserves  from  maps 
submitted  by  the  mining  companies 
and  from  underground  inspections. 
Then,  the  average  net  profit  per  ton 
for  the  last  five  years  is  obtained  from 
the  companies'  books,  and  is  assumed 
to  be  the  average  net  profit  which  will 
be  realized  on  the  present  ore  reserves. 
This  taken  with  the  estimated  annual 
production  will  give  the  estimated  an- 
nual profit,  which  is  taken  as  an  an- 
nuity for  the  life  of  the  present  ore 
reserves.  The  present  value  of  this 
annuity  is  taken  as  the  value  of  the 
mine,  surface  equipment  being  consid- 
ered separately.  Under  old  accounting- 
systems  a  fair  comparison  of  "net 
profits"  was  difficult  to  arrive  at. 


Hearing  of  a  charge  of  contempt 
brought  by  the  Minerals  Separation, 
Ltd.,  of  London,  against  the  Butte  &  Su- 
perior Mining  Co.  in  connection  with  the 
oil  fiotation  patent  infringement  case, 
was  recently  postponed  indefinitely  by 
Federal  Judge  George  M.  Bourquin 
without  the  court  even  hearing  a  denial 
from  the  Butte  &  Superior. 


Tonopah  and  Divide  Operators 
Make  New  Wage  Agreement 

Pay    Advanced    Fifty    Cents — Company 

Commissary  To  Remain — Restrictions 

on  Price  of  Board  Removed 

Following  the  withdrawal  of  the  50-c. 
bonus  on  Feb.  8  in  the  Tonopah-Divide 
district  of  Nevada,  many  of  the  miners 
quit  work  but  the  crafts  unions  stayed 
by  their  contract  generally  as  signed 
Nov.  7  last.  The  operators  after 
consultation  with  the  executive  heads  of 
the  ci-afts  and  miners'  unions  decided  to 
offer  amendments  to  the  old  agreement. 
The  terms  off'ered  include  continuation 
of  the  company  commissary,  the  re- 
moval of  all  rate  restrictions  on  the 
price  of  board  at  the  company  boarding 
houses  and  an  advance  of  50c.  per  shift 
to  all  employees.  The  offer  was  ac- 
cepted and  signed  on  Feb.  13.  The 
agreement  is  to  last  one  year.  N.ormal 
operations  have  been  resumed  in  prac- 
tically all  the  mines  of  the  district.  The 
miners  quit,  it  is  said,  because  of 
threats  made  by  radicals.  The  text  of 
the  new  agreement  is  given  as  follows: 

Whereas,  a  certain  written  agree- 
ment was  entered  into  on  Nov.  7,  1919, 
between  the  Tonopah  and  Divide  Mine 
Operators'  Association  and  the  Tono- 
pah Trades  Assembly  and  the  Tonopah 
and  Divide  Mine  and  Mill  Workers'  As- 
sociation, copy  of  which  is  attached 
hereto;  and,  whereas,  the  terms  of  said 
agreement  do  not  seem  to  be  satis- 
factory to  the  majority  of  the  mine 
workers  of  the  mines  of  the  Tonopah 
and  Divide  mining  districts;  therefore 
be  it  resolved:  That  we,  the  Tonopah 
and  Divide  Mine  Opei'ators'  Associa- 
tion, do  submit  herewith  the  following 
amendments  to   said   written   contract: 

First — The  Tonopah  and  Divide  Mine 
Opei'ators'  Association  agree  to  con- 
tinue the  operation  of  its  commissary 
under  the  present  form  of  management 
and  to  sell  goods  at  not  to  exceed  5  per 
cent  above  cost.  If  at  any  time  the  vol- 
ume of  business  ti'ansacted  does  not 
justify  the  continuation  of  the  store, 
the  Tonopah  and  Divide  Mine  Oper- 
ators' Association  reserve  the  right  to 
discontinue  its  operation  and  liquidate 
the  business. 

Second — Coal  shall  be  sold  and  de- 
livered to  all  employees  at  cost  so  long 
as  present  contract  with  the  National 
Coal  Co.  remains  in  force.  The  pres- 
ent contract  expires  on  Jan.  1,  1921. 

Third — Operators  will  grant  a  wage 
increase  to  all  employees  of  fifty  (50) 
cents  per  shift,  effective  from  date  joint 
agreement  may  be  entered  into  and 
ratified  by  both  the  Tonopah  and  Di- 
vide Mine  Operators'  Association  and 
the  mine  workers,  for  a  period  of  one 
year  from  said  date.  This  wage  in- 
crease to  be  retroactive  to  Feb.  8,  1920, 
to  all  employees  who  continued  at  work 
and  are  still   on  the  pay  roll. 

Fourth — The  fifth  clause  in  agree- 
ment dated  Nov.  7,  1919,  providing  that 
board  shall  be  given  to  single  men  at 
$37.50  per  month  where  boarding- 
houses  are  now  or  hereafter  operated 
by  companies  is  hereby  canceled. 


Classifying  Mineral  Resources  of 
British  Empire 

Work  of  the  Imperial  Mineral  Re- 
sources Bureau,  the  governmental  body 
started  during  the  war,  has  progressed 
rapidly  since  1917,  according  to  Sir 
Richard  Redmayne,  chairman.  Regard- 
ing present  activities  of  the  bureau  Sir 
Richard  said: 

"The  bureau  is  engaged  in  an  ex- 
tensive system  of  classification  of  the 
Empire's  mineral  resources,  and  is  on 
the  eve  of  publishing  in  parts  a  digest 
of  statistical  and  general  information 
relative  thereto  and  to  foreign  coun- 
tries. Considerable  leeway  has  had  to 
be  made  up  owing  to  many  countries 
having  ceased  to  issue  statistics  dur- 
ing the  war,  and  an  effort  is  being 
made  by  the  bureau  to  fill  in  the 
hiatus. 

"The  bureau  has  framed  suggestions 
for  a  uniform  system  throughout  the 
Empire  of  collecting  and  publishing 
intelligence  regarding  mineral  re- 
sources. Considerable  overlapping  and 
squandering  of  energy  and  funds  con- 
tinues to  exist.  Where  so  many  in- 
terests, chiefly  of  a  Government  de- 
partmental nature,  are  concerned,  the 
eradication  of  this  overlapping  of  de- 
partments calls  for  delicate,  though 
firm,   handling." 

The  Governors  have  proposed  to  the 
Dominions,  India  and  the  Crown  Col- 
onies that,  were  there  established  in 
each  a  highly  qualified  member  of 
their  mining  or  geological  staff  to  act 
as  a  corresponding  member  of  the  bu- 
reau it  would  conduce  to  a  still  closer 
connection  of  the  component  parts  of 
the  Empire.  Recently  the  Union  of 
South  Africa  and  the  Government  of 
India  each  dispatched  a  technical  rep- 
resentative to  the  United  Kingdom  to 
keep  in  close  touch  with  the  bureau. 
The  experiment  has  met  with  un- 
qualified success. 

Changes  in  Ontario  Mines  Act 
Probable 

It  is  understood  that  at  the  coming 
session  of  the  Ontario  Government 
several  changes  will  be  made  in  the 
Mines  Act.  In  order  to  assist  the  pros- 
pector, the  recording  fee  will  be  de- 
creased from  $10  to  $5.  To  offset  this, 
however,  and  to  help  stop  the  general 
practice  of  staking  a  larger  number  of 
claims  under  different  licenses,  the  fee 
will  be  $15  for  those  claims  staked  by 
one  person  on  behalf  of  another.  Ar- 
rangements are  also  to  be  made  to  re- 
duce the  cost  of  assaying  for  bona  fide 
prospectors,  and  also  to  reduce  the 
cost  of  blue  prints  from  the  recorders. 

In  a  report  to  the  State  Department 
the  American  Consul  at  Chihuahua, 
Mexico,  tells  of  the  great  difficulties 
which  have  accompanied  the  operation 
of  the  plant  of  the  American  Smelting 
&  Refining  Co.  at  Chihuahua  due  to 
the  difficulties  in  securing  coal.  The 
high  price  of  silver,  the  Consul  states, 
has  resulted  in  great  stimulation  to 
mining  throughout  the  Chihuahua  dis- 
trict, despite  banditry. 


528 


Engineering    and    Mining    Journal 


Vol.  109,  \o.  8 


Mexican  Bandits   Kidnap  Mine 
Superintendent  in  Zacatecas 

Washington   Asks   Mexican    Authorities 

To  Effect  Release  of  W.  \V.  Adams, 

Employed  by  American  Metal  Co. 

Wilson  Welsh  Adams,  an  American 
employed  as  superintendent  of  the 
Providencia  mine  of  the  Compania  de 
Minerales  y  Metales,  a  subsidiary  of 
the  American  Metal  Co.,  has  been  cap- 
tured by  bandits  in  Zacatecas,  Mex., 
according  to  a  report  made  to  the  State 
Department  at  Washington  on  Feb.  16. 
He  is  being  held  for  .")0,000  pesos  ran- 
som. Adams'  home  is  in  Los  Angeles 
where  his  wife  and  child  are  living. 
The  kidnapping  took  -place  at  Avalos, 
Feb.  13.  The  bandits  are  reported  to 
have  looted  the  warehouse  at  the  mine. 

The  American  Embassy  at  Mexico 
City  has  been  instructed  by  the  State 
Department  to  bring  the  kidnapping  to 
the  attention  of  the  Mexican  authori- 
ties, with  the  request  that  every  step 
be  taken  to  obtain  Adams'  release. 

The  American  representatives  at 
Saltillo  and  Monterrey,  in  reporting 
the  incident,  said  that  authorities  in 
Zacatecas  were  endeavoring  to  learn 
the  whereabouts  of  Adams  and  his  cap- 
tors, and  that  three  columns  of  Mexi- 
can  troops  had  been   sent  out. 

Primes    Chemical    Co.    Completes 
Transfer  to  Vanadium  Corp. 

The  transfer  of  the  properties  of  the 
Primes  Chemical  Co.  to  the  Vanadium 
Corporation  of  America  has  been  com- 
pleted, the  latter  company  taking  over 
the  Colorado  mines  operated  by  the 
Primos  Chemical  Co.,  the  Primes  Ex- 
ploration Co.  and  the  Primos  Mining 
&  Milling  Co.  The  properties  consisted 
of  tungsten  holdings  in  Boulder  County, 
molybdenum  properties  in  Clear  Creek 
County  and  vanadium  mines  in  San 
Miguel  County.  Robert  Sterling,  as- 
sistant manager  of  the  Primos  com- 
panies, has  been  appointed  Colorado 
manager  for  the  Vanadium  company. 
He  announces  that  only  the  vanadium 
properties  will  be  operated  at  this  time 
and  that  all  operations  in  Boulder  and 
Clear  Creek  counties  will  be  discon- 
tinued indefinitely. 

During  the  war  these  properties  were 
the  largest  producers  of  the  minerals 
named  in  the  state,  but  early  in  1918 
operations  on  the  tungsten  and  molyb- 
denum properties  practically  ceased 
and  no  production  from  these  mines  has 
been  made  made  since  that  time.  The 
vanadium  property  is  extensively 
worked,  several  hundred  men  being 
employed. 

At  the  recent  annual  meeting  of  the 
Colorado  Metal  Mining  Association 
George  M.  Taylor,  of  Colorado  Springs, 
was  elected  president,  Jesse  F.  Mc- 
Donald, of  Leadville,  first  vice  president, 
R.  M.  Henderson,  of  Breckenridge,  sec- 
ond vice  president,  and  L.  A.  Ewing,  of 
Boulder,  third  vice  president.  A.  M. 
Collins,  of  Creede,  was  elected  treas- 
urer and  M.  B.  Tomblin.  of  Denver,  sec- 
retary. 


Spitzbergen's  Mineral  Resources 

Exaggerated 
Coal     Abundant    but    (flowing    Reports 

as    to    I^arge    Metal    Deposits    Not 

Warranted  by  Available  Facts 
f>'i/  Onr  Sctntdinavian   Correspond'  nt 

The  treaty  by  which  Norway  re- 
ceives sovereignty  over  the  Spitz- 
bergen  archipelago  was  signed  in 
Paris  in  the  Clock  Hall  of  the  Foreign 
Ministry  on  Feb.  9. 

The  acquisition  by  Norway  of  sov- 
ereignty over  the  Spitzbergen  group 
of  islands  and  its  bearing  on  foreign 
mining  rights  previously  staked  and 
in  operation  have  again  drawn  atten- 
tion to  the  mineral  possibilities  of  the 
group.  From  data  available  it  would 
appear  that  among  the  going  concerns 
Norwegian  interests  largely  prepond- 
erate. 

In  191(;  the  Great  Norwegian  Spitz- 
bergen Coal  Co.  with  a  capital  of  9,- 
000,000  kroner,  acquired  the  proper- 
ties of  the  Green  Harbor  Coal  Co.,  the 
Arctic  Coal  Co.,  Chr.  Anker  and 
Norsk  Spitzbergen  Kulkompani,  and 
Kulspids  Co.  The  mines  of  the  Brit- 
ish Spitzbergen  Coal  &  Trading  Co. 
have  also  been  taken  over  by  Norwe- 
gian interests. 

At  Kings  Bay  on  the  west  coast  (to 
which  all  mining  activities  are  at 
present  confined)  the  Norwegian 
Kings  Bay  Kulkompani  took  over  the 
Chr.  Anker  estate  in  1916.  Practically 
all  of  the  Norwegian  mines  of  any  im- 
portance are  on  the  south  side  of 
Isefjord,  on  the  west  coast.  At  Bell 
Sound  on  the  same  coast,  further 
south,  the  Swedish  A.  B.  Spitzbergen 
Svenska  Kolfelter  is  operating  its 
Braganza  Bay  property.  A  Russian 
company,  with  claims  near  Green 
Harbor,  under  a  sub-contract  to  a 
Norwegian  engineer  shipped  about 
2,000  tons  in  1918.  The  Norwegian 
State  has  two  post  offices  and  a  wire- 
less station  on  the  islands. 

British  Exploration  Co.'s 
Operations 

The  British  Northern  Exploration 
Co.'s  properties  are  situated  on  Bell 
Sound,  at  Prince  Charles  Foreland, 
Klaas  Billen  Bay  and  other  places. 
The  company,  with  a  nominal  capital 
of  £500,000,  all  issued,  states  that  it 
-sent  out  an  expedition  last  summer  to 
its  estates,  which  cover  nearly  3,000 
sq.mi.,  and  that  a  program  of  con- 
siderable magnitude  was  successfully 
carried  through  in  the  limited  time 
available.  It  points  out  that  "Lord 
Curzon  desires  it  to  be  known  that  the 
treaty  secures  complete  equality  of 
treatment  to  all  nationals  of  the  high 
contracting  parties  with  regard  to  ac- 
quisition, enjoyment  and  exercise  of 
the  rights  of  property,  including  min- 
ing  rights." 

In  its  preliminary  reports  the  com- 
pany dealt  with  the  great  advantage 
entailed  by  a  cheap  delivery  of  Spitz- 
bergen minerals  at  English  ports  and 
laid  stress  on  the  vast  extent  of  its 
magnetic  iron  ore  and  coal  deposits, 
comparing   the    former   favorably    with 


the  ore  mountains  of  northern  Swe. 
den,  and  enlarging  on  the  importance 
of  this  new  source  of  supply  at  a  time 
when  these  raw  materials  were  on  the 
decrease. 

It  is  possible  that  the  company  has 
made  other  and  more  valuable  finds 
than  those  already  known  to  Scandi- 
navian technicians  who  had  also 
visited  these  districts.  If  so,  there 
should  be  no  reason  at  this  date,  and 
in  the  face  of  adverse  criticism,  why 
the  information  should  be  withheld. 

Testimony  of  Professor  Vogt 

So  far  as  the  magnetic  iron  ore  de- 
posits at  Research  Bay  are  concerned, 
Professer  Vogt  is  of  opinion  that  they 
are  of  no  national  economic  import- 
ance. He  bases  this  opinion  on  the 
detailed  reports  of  Norwegian  and 
Swedish  mining  men  who  have  an  ac- 
curate knowledge  of  northern  iron 
ores  and  their  geological  character. 
According  to  these  reports,  the  de- 
posit in  question  consists  of  strips  of 
quite  pure  ore  running  about  65  per 
cent  iron  and  low  in  phosphorus  and 
sulphur,  but  interbedded  with  layers 
of  native  rock.  The  ore  would  there- 
fore require  careful  sorting  or  me- 
chanical separation.  Longitudinally 
the  ore  bed  may  be  measured  in  kilo- 
meters. Its  depth,  on  the  other  hand, 
seemed  small  enough  to  be  calculated 
in  a  few  meters.  The  average  iron 
content  of  the  ore-containing  strata. 
Professor  Vogt  states,  is  so  small  that, 
according  to  the  most  detailed  reports, 
no  reliable  results  were  obtained  with 
the  magnetic  needle,  though  the  ore  is 
magnetic.  Even  small  deposits  of  iron 
ore,  if  they  are  rich,  give  satisfactory 
reading  results  with  the  needle.  Pro- 
fessor Vogt  concludes:  "It  is  evident 
from  the  foregoing  that  it  is  quite 
without  warrant  to  speak  of  such  a  de- 
posit as  being  of  any  national  economic 
importance  whatever." 

Docent  Adolf  Hoel  in  a  recent  paper 
before  the  Norwegian  Geological  So- 
ciety on  "Spitzbergen  Coal  and  Ore  De- 
posits, Their  Economic  Importance  and 
-■Vpportionment  Between  the  Foreign 
Nations,"  referred  to  the  moraine  ores 
of  Prince  Charles  Foreland  and  their 
source  as  discovered  by  him  in  1909. 
This  source,  or  ore  strip,  he  stated,  is 
now  known  at  several  points  where  it 
follows  the  coast  line.  Among  other 
places  it  is  known  on  the  north  side  of 
Bell  Sound  and  at  Martins  Range  near 
Research  Bay.  With  the  possible  ex- 
ception of  the  Prince  Charles  Foreland 
deposit,  this  ore  zone  is  without  the 
least  economic  importance.  In  no 
place  are  the  ore  layers  of  greater 
thickness  than  a  couple  of  decimeters, 
and  there  are  often  parallel  strips  of 
which  the  most  are  a  little  under  or 
over  a  centimeter  in  thickness.  Where 
the  ore  in  these  strips  is  good,  nanning 
60-65  per  cent  Fe,  0.01-0.02  per  cent  P. 
and  0.04-0.10  per  cent  S,  the  deposits 
are  too  poor  to  mine,' even  if  they  were 
situated  in  a  more  favorable  place  than 
Spitzbergen. 

Touching  on   the   marble  quarries  at 
Kings  Bay,  Docent  Hoel  is  of  the  opin- 


February  21,  1920  Engineering    and    Mining    Journal 


529 


ion  that  they  cannot  be  economically 
worked  owing  to  uniform  splintering:. 
No  marble  has  been  shipped,  and  since 
1913  the  plant  has  been  practically 
abandoned.  Of  other  minerals  he 
thought  it  might  pay  to  exploit  a  zinc 
blende  prospect  at  Bell  Sound  and  an 
asbestos  occurrence  at  Research  Bay. 
from  which  17  tons  had  been  shipped 
by  the  A.  S.  Kulspids  of  Christiania 
in  1917-18.  From  the  Cape  Thordsen 
Peninsula  200  tons  of  phosphorite  was 
shipped  by  the  Chr.  Anker  Co.  in  1917- 
18,  but  was  found  too  poor  in  quality 
for  use.  Also  from  the  same  neighbor- 
hood 160  tons  of  excellent  gypsum  was 
shipped  in  1917-18  from  a  zone  40 
meters  wide.  Apart  from  these  pos- 
sible exceptions  and  coal,  Mr.  Hoel  was 
unaware  of  any  other  deposits  it  would 
pay  to  operate.  It  had  been  held,  he 
said,  by  some  that  Spitzbergen's  min- 
eral riches  were  colossal,  but,  as  a 
matter  of  fact,  aside  from  coal  Spitz- 
bergen  was  poor  in  mineral  raw  ma- 
terial. He  gave  the  following  figures 
as  being  characteristic  of  the  several 
owning  interests  and  their  shipments  in 
1918:  Norway,  about  55,000  tons,  em- 
ploying 600  men.  Sweden,  4,000  tons, 
with  100  men,  Russia,  2,500  tons,  with 
40  men,  and  England,  no  shipments, 
with  50  men. 

Spitzbergen's  shipping  activities,  and 
indirectly  therefore  its  mining  and 
construction  operations,  will  always  be 
governed  by  ice  conditions.  The  move- 
ments of  the  drift  ice  may  be  ordered 
in  periods,  or  they  may  not.  They  are 
at  present  unknown,  sinister  and  in- 
calculable. The  ice  has  its  source  from 
the  seas  between  Franz  Josef's  Land 
and  Spitzbergen,  and  is  reinforced  by 
supplies  from  Storfjorden  on  the  east 
coast  of  Spitzbergen.  The  drift  ice  is 
conveyed  westerly  by  a  stream  to  the 
South  Cape,  around  which  it  takes  a 
course  northerly  and  in  a  bad  season 
during  summer  months  may  block  in 
the  whole  of  the  west  coast  mining 
camps  all  the  way  up  to  Prince  Charles 
Foreland.  Last  year,  for  instance, 
Isefjorden  was  clear  of  ice  in  the  mid- 
dle of  April,  and  Advent  Bay  by  the 
middle  of  June.  In  1915  the  west  coast 
was  blocked  with  drift  ice  nearly  the 
whole  of  the  summer;  1916  was  another 
bad  year  in  the  same  respect.  At  other 
times  when  the  drift  ice  is  absent  the 
inner  reaches  and  bays  are  still  unduly 
ice-bound. 

One  Big  Union  Headquarters 
Established  in  Cobalt 

The  One  Big  Union  has  opened  head- 
quarters in  Cobalt  and  is  campaigning 
for  members.  It  is  stated  that  they  are 
meeting  with  some  success  among  the 
foreigners,  particularly  the  Finns,  but 
ai-e  obtaining  very  few  members  among 
the  English  speaking  workmen.  The 
activities  of  this  organization  will  no 
doubt  be  closely  watched  by  the  Domin- 
ion police.  Local  labor  men  are  making 
an  effort  to  have  vacancies  on  the  Mine 
Inspector's  staff  filled  by  working 
miners,  and  the  names  of  three  men  who 
have  been  very  active  in  union  affairs 
have  been  voted  upon.     It  is  believed  by 


many  that  the  new  Minister  of  Mines 
is  giving  them  a  certain  amount  of  en- 
couragement. The* Mines  Inspection  De- 
partment has  an  excellent  record,  both 
as  to  men  and  results  achieved,  and 
many  hold  that  it  would  be  extremely 
unfortunate  if  incompetent  and  unquali- 
fied men  were  appointed  inspectors.  The 
power  givqn  to  inspectors  under  the 
law  is  such  that  with  it  in  the  hands  of 
men  not  fitted  for  the  position,  man- 
agers would  be  operating  under  very 
unfortunate  conditions. 

Australian  Gold  Mining  Aided  by 
Export  Premium 

The  gold  mining  industry  of  Aus- 
tralia has  been  very  materially  assisted 
during  the  last  year  by  the  premium 
obtained  on  the  export  of  the  precious 
metal.  Without  that,  owing  to  the  in- 
creased cost  of  supplies  and  labor, 
hardly  a  mine  of  any  impoi'tance  would 
have  been  able  to  operate  profitably. 
The  Bendigo  Amalgamated  is  a  case  in 
point;  partly  due  to  a  larger  output  in 
1919  but  principally  to  the  premium 
received  the  company  was  able  to  con- 
vert a  serious  loss  in  1918  into  a  good 
profit  for  1919.  The  company's  produc- 
tion from  its  group  of  mines  last  year 
was  46,511  oz.  gold  from  110,326  tons. 
For  some  time  past  (written  Jan.  13) 
the  fortnightly  output  has  been  about 
4,000  tons,  but  the  aim  of  the  company 
is  to  treat  double  that  tonnage;  the 
plant  is  available  and  the  only  question 
is  whether  mine  development  can  be 
kept  sufficiently  ahead  of  the  mill.  The 
company  now  has  twenty  mines  open. 
Six  main  shafts  are  being  sunk  deeper, 
two  with  definite  objectives.  The  Con- 
stellation gives  every  promise  of  a  con- 
tinuance of  profitable  returns  for  some 
time  ahead,  while  excellent  prospects 
are  also  being  met  with  in  the  Unity 
and  two  or  three  other  mines  included 
in  the  amalgamation.  A  more  hopeful 
feeling  prevails  regarding  the  future 
of  other  companies  on  other  lines  of 
reefs  outside  the  amalgamation. 

Revenue  Gold  Mines  Near  Norris, 
Mont.,  Under  Development 

Active  development  of  the  Revenue 
Consolidated  Gold  Mines  near  Norris, 
Mont.,  is  in  progress  under  the  direc- 
tion of  G.  D.  B.  Turner.  The  Montana 
Power  Co.  has  completed  a  power  trans- 
mission line  from  the  Madison  dam  to 
the  property.  A  700-cu.ft.  I.  R.  com- 
pressor driven  by  a  100-hp.  G.  E.  mo- 
tor, and  an  electric  hoist  will  also  be  in- 
stalled at  the  new  shaft  which  is  about 
900  ft.  from  the  old  one.  Sinking  and 
raising  at  the  same  time  are  under  way 
in  the  new  shaft,  over  100  ft.  of  which 
is  completed  and  timbered. 

These  properties  are  credited  with  a 
production  of  $2,500,000  in  gold  down 
only  to  the  200  level.  They  were  once 
in  the  bonanza  group  and  are  of  con- 
siderable interest  to  mining  men  gen- 
erally. The  properties  have  been  taken 
over  by  De  Forest  Candee  and  associ- 
ates of  New  York  under  a  lease  and 
option  to  purchase.  A  contract  has 
been  made  with  the  Montana  Power  Co. 


been  made  with  the  Montant  Power  Co. 
for  electrical  powder.  Four  distinct 
shoots  of  gold  ore  are  in  evidence  at  the 
property,  the  mining  of  which  was  sus- 
pended two  years  ago  owing  to  lack 
of  power  to  handle  the  water  met  in 
the  old  shaft.  The  new  shaft  is  800 
ft.  north  of  a  large  fault  which  tra- 
verses the  property  and  which  carries 
the  water  of  the  mine.  Little  difficulty 
is  expected  when  this  is  in  operation 
and  the  workings  are  extended  below 
the  200  level.  Thei'e  are  four  winzes 
sunk  on  the  ore  shoot  about  200  ft. 
apart    which    show    commercial    value. 

Recent  Production  Reports 

The  East  Butte  company  produced 
1,738,840  lb.  copper  and  65,668  oz.  sil- 
ver in  January  compared  with  1,844,540 
lb.  copper  and  71,421  oz.  silver  in  De- 
cember. 

United  Verde  Extension  produced 
3,676,312  lb.  of  copper  in  January, 
against  3,740,024  in  December. 

Butte  &  Superior  produced  13,000,000 
lb.  zinc  in  concentrates  and  215,000  oz. 
silver  in  January  with  94  per  cent  re- 
covery. December's  production  was 
14,000,000  lb.  zinc  and  215,000  oz.  silver. 
Davis  Daly  Copper  Co.  in  December 
produced  1,192,900  lb.  copper  and  52,- 
723  oz.  silver,  compared  with  1,107,450 
lb.  copper  and  45,647  oz.  silver  in 
November. 

Arizona  Copper  Co.  produced  3,000,- 
000.  lb.  copper  in  January  compared 
with  2,900,000  in  December. 

Alaska  Gold  Mines  Co.  in  January 
milled  215,385  tons  of  ore  averaging  88c. 
per  ton.  Percentage  of  extraction  was 
80  and  the  tailings  loss  17.6c.  per  ton. 

Compagnie  du  Boleo,  at  Santa  Rosalia, 
Baja  California,  produced  948,080  lb. 
copper  in  December. 

Burma  Corporation,  Namtu,  Burma, 
produced  4,822,720  lb.  lead  in  December 
from  5,526  tons  of  lead  bearing  ma- 
terial. Refined  lead  production  was 
3,689,280  lb.  and  that  of  refined  silver 
approximately  187,350  oz. 

Union  Miniere  du  Haut  Katanga, 
Elisabethville,  Belgian  Congo,  produced 
4.739,890  lb.  copper  in  December. 

Chile  Copper  Co.'s  production  in  De- 
cember was  6,016,000  lb.  copper,  com- 
pared with  10,000,000  lb.  in  November. 

Cerro  de  Pasco's  Januai-y  output  was 
4,616,000  lb.  copper,  compared  with 
4,644,000  lb.  in  December. 

Calumet  &  Hecla's  production  for 
January  was  9,690,671  lb.  of  copper,  as 
follows:  Ahmeek,  1,533,300  lb.;  Al- 
loquez,  400,000;  Calumet  &  Hecla,  5,462,- 
220;  Centennial,  122,600;  Isle  Royale, 
1,060,094;  La  Salle,  nothing;  Osceola, 
787,300;  Superior,  nothing;  White  Pine 
325,157. 

Shipments  of  domestic  copper  ore, 
matte,  etc.,  from  Alaska  to  the  United 
States,  in  January,  were:  11,126  gross 
tons;  copper  content,  7,909,682  lb.; 
valued  at  $1,457,829. 

The  United  States  Smelting  Co.  is 
increasing  the  output  of  its  coal  prop- 
erties in  Utah  month  by  month,  Decem- 
ber having  shown  140,000  tons  as  com- 
pared to  an  average  of  120,000  tons  in 
October  and  November. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Emergency  Tariff  Bills  To  Come 

Before  Senate 
Magnesite    and     Glassware     Bills     Re- 
ported    Unchanged — Zinc     and 
Tungsten  Measures  Amended 

Action  in  the  Senate  on  the  emerg- 
ency tariff  bills  was  assured  when  the 
Finance  Committee  of  the  Senate  de- 
cided to  report  out  the  dye  stuffs  bill 
and  when  the  bills  providing  tariff 
schedules  for  laboratory  glassware, 
magnesite,  zinc  ores,  cobalt,  and  tung- 
sten were  reported  by  the  sub-commit- 
tee to  the  full  committee. 

The  laboratory  glassware  bill,  which 
includes  optical  glass  and  scientific  and 
surgical  instruments,  was  reported  to 
the  full  committee  carrying  the  same 
duties  as  provided  by  the  House,  which 
were  as  follows:  60  per  cent  ad  va- 
lorem on  laboratory  apparatus;  45  per 
cent  ad  valorem  on  optical  glass;  45 
per  cent  ad  valorem  on  scientific  in- 
struments; and  60  per  cent  ad  valorem 
on  surgical  instruments. 

The  magnesite  bill  also  was  un- 
changed. The  duties  provided  are: 
One-half  cent  per  pound  on  commercial 
ore;  three-fourths  of  a  cent  per  pound 
on  calcined,  dead-burned  and  grain 
magnesite,  and  10  per  cent  ad  valorem 
and  three-fourths  of  a  cent  per  pound 
on  magnesite  brick. 

The  zinc  bill  was  amended  so  that 
zinc-bearing  ores  of  all  kinds  are  to  pay 
a  duty  of  two  cents  per  pound  on  the 
zinc  content  rather  than  one  cent,  as 
provided  by  the  House  bill.  The  bill 
was  also  amended  to  carry  the  cobalt 
duty  of  25  cents. 

The  tungsten  bill  was  amended  so  as 
to  provide  for  duty  of  $1.50  on  the 
tungsten  content  of  imports  of  alloy 
steel. 

Mexico's  Silver  Output  in  1919 
Shows  Gain 

The  silver  production  of  Mexico  in 
1919  was  approximately  75,000,000  oz., 
according  to  estimates  of  gold  and  sil- 
ver exporters  given  to  representatives 
of  the  Department  of  Commerce.  Al- 
though the  official  figures  for  the  entire 
year  will  not  be  available  before  April 
1,  1920,  the  figures  for  the  first  nine 
months  of  1919  point  to  a  decided  in- 
crease in  the  production  of  silver  over 
that  of  the  preceding  year.  The  pro- 
duction in  1918  amounted  to  62,225,344 
oz.  The  production  from  January  to 
September,  1919,  amounted  to  46,948,- 
B21  oz. 

About  33,000,000  oz.  of  the  silver 
produced  in  Mexico  in  1919  was  refined 
in  that  country.  Three  million  ounces 
of  this  was  retained  in  Mexico  for 
coinage  purposes,  and  the  remaining 
80,000,000  oz.  was  exported,  practically 
«11  to  the  United  States. 


Chestatee  Company's  Attorney  Bitterly  Attacks  Commis- 
sion Before  House  Committee 

Assails   Conduct   of   Philip    N.    Moore   as    Commissioner — Senator 

Shaffroth  Replies — Chrome  Men  Claim  Shipping  Board 

Did  Not  Keep  Faith 


A  scathing  attack  on  the  War  Min- 
erals Relief  Commission  was  made  be- 
fore the  House  Committee  on  Mines 
and  Mining  by  W.  S.  Howard,  attor- 
ney for  the  Chestatee  Pyrite  &  Chemi- 
cal Corporation,  in  summing  up  the 
case  which  had  been  made  by  that 
company  before  the  committee.  "The 
Commission,"  said  Mr.  Howard,  "has 
not  the  slightest  conception  of  what 
Congress  intended  by  the  passage  of 
the  War  Minerals  Relief  Act.  It  has 
disregarded  absolutely  in  each  instance 
in  the  Chestatee  case  the  crux  of  the 
Act  which  says  that  obligations  in- 
curred and  money  expended  resulting 
in  net  losses  are  to  be  paid — not  fifty 
cents  on  the  dollar,  not  ten  cents  on 
the  dollar,  but  are  to  be  paid  dollar 
for  dollar. 

"The  predominating  element  in  this 
commission  is  the  engineer  commis- 
sioner, Mr.  Moore,  and  what  did  he 
do?  In  the  face  of  the  broad  decisions 
of  the  Supreme  Court  of  the  United 
States,  in  an  unbroken  line,  which  say 
that  all  remedial  legislation  shall  be 
construed  liberally  in  the  favor  of  the 
claimant  and  against  the  Government, 
he  took  advantage  of  each  technicality, 
disregarded  the  evidence  of  every 
single,  solitary  witness  that  was  intro- 
duced by  this  claimant  and  he  threw 
all  evidence  to  the  four  winds  and  had 
the  unmitigated  gall  to  stand  before 
this  committee  the  other  day  and  say 
that  where  the  evidence  of  anybody 
conflicts  with  'my  own  opinion  I  re- 
ject it' 

"If  this  case  were  not  so  pathetic,  if 
it  were  not  so  pitiful  that  two  patriotic 
citizens  of  this  country,  responding  to 
their  country's  call  when  we  were  fac- 
ing an  emergency,  and  if  it  were  not 
that  these  two  patriotic  citizens,  who 
have  not  put  a  dirty  penny  in  this 
claim,  were  facing  bankruptcy  and 
waiting  for  the  referee's  hammer  to 
fall  on  the  last  dollar  they  possess,  this 
would  be  a  farce  comedy.  The  com- 
missioner is  sitting  here  laughing  in 
the  face  of  the  advocates  of  the  claim- 
ant when  I  am  stating  cold  blooded 
facts  to  the  committee,  and  I  very  much 
resent  it. 

"After  disregarding  every  atom  of 
testimony  introduced  by  this  claimant 
and  disregarding  the  testimony  of  his 
own  witness  about  the  capacity  of  the 
mill  and  disregarding  the  statements 
made  by  the  engineering  employee. 
Watt,  he  incorporated  in  his  report  to 
the  Secretary  of  the  Interior  that  the 


mill  had  operated  in  a  perfected  state. 
Watt  stated  that  the  plant  was  in  an 
uncompleted  condition  and  had  not 
operated  in  a  completed  state.  The 
evidence  of  Watt  was  that  the  niiU  was 
in  an  uncompleted  condition  and  that 
the  claimant  had  been  operating  under 
many  disadvantages.  Then  with  the 
overwhelming  testimony  before  that 
commission  as  to  all  that  these  Pratts 
ever  agreed  to  do  in  the  eonstroction 
of  the  railroad — in  every  financing  con- 
tract it  was  stated  that  the  only  thing 
they  ever  agreed  to  do  was  to  grade 
the  railroad — he  puts  in  his  report, 
warping  the  testimony  of  a  man  named 
Barker,  who  testified  that  certain  ad- 
vantages might  accrue  to  the  Gaines- 
ville &  Northwestern  railroad  from 
the  operation  of  the  railroad,  into  a 
statement  of  fact  that  it  wonld  be. very 
advantageous  to  the  Pratts  to  build 
the  entire  railroad,  and  further  saying 
that  that  was  the  reason  why  they  in- 
tsnded  to  build  this  railroad  and  that 
this  was  a  permanent  improvement  that 
resulted  in  value  to  the  Pratts. 

"Engineer  Julihn  said  the  property 
was  capable  of  producing  1,300,000  tons 
and  these  gentlemen  try  to  make  you 
believe  that  the  vein  has  pinched  out. 
George  L.  Pratt  and  N.  P.  Pratt  put 
$914,000  in  cold  cash  into  the  property 
as  patriots.  Then  after  we  passed  this 
relief  measure,  thinking  that  we  would 
come  to  Washington  and  sit  around  a 
table  with  business  men  and  adjust 
these  differences  upon  business  prin- 
ciples, the  commission  has  injected  into 
this  thing  ratios  of  production,  ratios 
of  concentration,  ratios  of  every  other 
technical  kind  that  possibly  could  be 
brought  to  bear,  by  which  one  of  this 
commission,  and  he  alone,  has  stood  for 
eleven  months  between  an  honest  ad- 
justment of  net  losses  by  this  Govern- 
ment. 

".^fter  the  commission  had  made  one 
mistake  after  another,  one  mathemati- 
cal calculation  after  another  that  was 
absurd,  the  Secretary  of  the  Interior  in 
dealing  with  the  law  on  the  facts  took 
the  commission's  basis  of  the  calcula- 
tion and  the  commission's  plan.  The 
law   has   not   been   construed  correctly. 

"There  is  not  a  dishonest  penny  in 
this  claim.  As  a  matter  of  fact,  we 
could  claim  legitimately  $309,000  more 
than  we  have  asked." 

Senator  Shafroth,  following  Mr. 
Howard's  summing  up,  took  a  few  mo- 
ments to  defend  the  commission's  hon- 
esty of  purpose.     He  also  defended  Mr. 
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Moore's  part  in  the  awards.  One  point 
that  he  made  at  that  time  he  brought 
out  as  follows: 

"The  expenditures  were  expenditures 
which  I  thought  were  of  a  permanent 
nature  and  for  that  reason  did  not 
come  within  the  intent  of  the  law.  Now 
we  may  be  mistaken.  It  may  be  that 
your  construction  will  be  different.  It 
may  be  that  someone  else's  construc- 
tion would  be  different.  All  that  we 
can  do  as  between  the  Government  and 
these  persons  is  to  try  to  do  what  we 
think  should  be  done  under  the  facts 
indicated.  We  have  tried  to  do  that. 
We  have  regarded  permanent  improve- 
ments as  not  within  the  contemplation 
of  the  act  and  by  reason  of  that  we 
held  that  the  railroad,  in  our  judg- 
ment, was  one  for  a  permanent  invest- 
ment." 

In  view  of  the  statements  made  by 
Mr.  Howard,  the  Secretary  of  the  In- 
terior and  Van  H.  Manning,  Director 
of  the  U.  S.  Bureau  of  Mines,  were 
called  before  the  committee.  They 
stood  vigorously  behind  the  commission 
and  expressed  the  conviction  that  its 
findings  have  been  intelligent  and  just. 

Following  the  summing  up  of  the 
Chestatee  case,  the  discussion  of  the 
chrome  situation  was  taken  up  again 
with  John  H.  Haak,  representing  the 
Southern  Oregon  Chrome  Association 
and  the  Eastern  Oregon  Chrome  Asso- 
ciation. Mr.  Haak  introduced  numer- 
ous documents  to  show  Government 
stimulation  and  made  particular  point 
of  the  fact  that  Government  stimula- 
tion should  date  from  the  time  of  cer- 
tain representations  made  by  the  Di- 
rector of  the  Oregon  Bureau  of  Mines 
and  Geology  based  on  a  letter  received 
by  the  Director  from  George  Otis 
Smith,  Director  of  the  U.  S.  Geological 
Survey,  in  which  the  needs  for  increas- 
ing the  production  of  chrome  ore  were 
pointed  out. 

Considerable  discussion  was  had  of 
the  failure  to  prevent  imports  during 
the  time  that  the  Shipping  Board  had 
ordered  an  absolute  cessation  of  im- 
ports of  chrome.  Representative 
Wingo  of  the  committee  declared  that 
the  ship  allocation  committee  of  the 
U.  S.  Shipping  Board  failed  to  keep 
faith.  He  characterized  the  action  of 
that  committee  as  reprehensible  in  that 
certain  importers  apparently  were  al- 
lowed to  get  shipping  and  break  the 
market,  thereby  putting  a  greater  bur- 
den on  the  Government. 

Testimony  also  was  taken  from  Ross 
Blake,  representing  the  Arkansas  Man- 
ganese Association  and  from  Herbert 
W.  Smith,  of  the  American  Mining 
Congress. 

Of  the  9,000,000  men  between  the 
ages  of  21  and  31  registered  in  the 
first  draft,  284,456  were  engaged  in  the 
extraction  of  minerals.  Other  classi- 
fieat'ons  were  as  follows:  Agriculture, 
2,888,548;  manufacturing  and  mechan- 
ical industries,  2,721,792;  transporta- 
tion, 953,062;  trade,  618,331;  clerical 
occupations,  548,835;  domestic  and  per- 
sonal service,  300,142;  and  professional 
service,  255,572. 


General  Leasing  Bill  Ready  for 
President's  Signature 

Veto     Thought     Unlikely — Senate     Ac- 
cepted Conference  Report  Without 
Discussion 

When  the  Senate,  on  Feb.  11,  ap- 
proved the  conference  report  on  the 
general  leasing  bill  without  a  single 
word  of  discussion,  no  one  was  more 
surprised  than  Senator  Smoot  who  has 
been  one  of  the  principal  champions  of 
the  bill  during  its  long  legislative 
course. 

There  was  some  discussion  of  the 
conference  report  in  the  House  and  a 
roll  call  was  demanded  on  its  accept- 
ance. The  vote  however,  was  over- 
whelmingly in  favor  of  its  adoption,  287 
voting  for  it  and  only  13  against  it. 

Senator  Smoot  made  the  following 
statement  exclusively  for  the  Engineer- 
ing and  Mining  Journal: 

"This  legislation,  which  I  have  had 
in  mind  for  the  last  twelve  years, 
means  more  to  the  Western  States, 
including  the  thirteen  public  land 
states,  than  any  piece  of  legislation 
passed  by  Congress  in  the  last  decade. 
Not  only  will  it  be  of  immense  benefit 
to  the  states  I  mention,  but  to  every 
state  of  the  Union  because  of  the 
stimulating  effect  that  it  will  have  on 
the  mineral  industry.  The  increased 
production  of  oil,  which  it  insures  alone, 
will  be  a  great  stimulus  to  industries 
throughout  the   Nation. 

"Sight  must  not  be  lost  of  the  fact 
that  this  is  not  solely  an  oil  bill.  It 
means  great  added  activity  in  the  re- 
covery of  all  of  the  minerals  men- 
tioned in  the  bill.  I  am  delighted 
that  after  the  long  fight  we  are  as- 
sured at  last  that  this  long-needed  leg- 
islation will  find  a  place  among  our 
statutes." 

At  this  writing  the  bill  is  in  the 
hands  of  the  Secretary  of  the  Interior 
for  a  report.  Secretary  Lane  has  al- 
ready expressed  his  approval  of  the 
bill.  A  few  are  of  the  opinion  that 
the  President  will  veto  the  measure  but 
this  is  regarded  as  very  unlikely.  Even 
if  he  should,  it  is  apparent  that  the  bill 
will  be  passed  over  the  veto. 

Representative  Sinnott,  the  chairman 
of  the  Public  Lands  Committee  of  the 
House,  made  the  following  brief  ex- 
planation of  the  bill: 

"The  bill  is  practically  the  same  as  it 
passed  the  House  last  October.  It  is 
also  modeled  on  the  bill  that  passed 
the  House  at  the  last  session  and  the 
session  before  and  the   session  before. 

"In  brief,  the  bill  does  away  with 
and  repeals  the  present  laws  providing 
for  the  patenting  and  the  absolute  dis- 
posal by  the  Government  of  the  min- 
eral resources  named  in  the  bill.  This 
bill  is  strictly  a  leasing  bill.  No  longer 
can  patents  be  issued  deeding  away 
these  mineral  resources  of  the  Govern- 
ment, except  as  to  some  valid  claims 
now  existing  upon  mineral  lands  pro- 
vided for  in  section  37  of  the  bill.  But 
apart  from  that,  no  longer  will  oil,  oil- 
shale,  phosphate,  sodium,  or  coal  lands 
be  deeded  away  by  the  Government. 


"The  bill  provides  for  limited  leases 
for  coal  lands,  for  oil  and  oil-shale 
lands,  for  phosphate  lands,  and  for 
sodium  lands,  reserving  to  the  Gov- 
ernment certain  royalties  and  rentals. 
In  the  case  of  coal  the  royalty  is  to  be 
at  least  5  cents  per  ton.  In  the  case 
of  oil  in  what  is  known  as  "wildcat" 
or  unknown  territory,  where  oil  is  dis- 
covered by  an  applicant  or  a  permit- 
tee, the  permittee  pays  5  per  cent  of 
the  value  of  the  production  on  his  lease- 
hold. Then  in  known  oil  territory  there 
is  a  limited  lease  for  not  exceeding  640 
acres,  for  which  lease  the  lessee  must 
pay  not  less  than  12i  per  cent  of  the 
value  of  the  production,  and  in  addi- 
tion to  that  he  has  to  pay  a  certain 
bonus  royalty,  which  bonus  royalty  will 
be  determined  by  competitive  bidding. 

"The  bill  gives  the  Government  con- 
trol over  the  future  operations  of  these 
leases.  It  provides  for  continuous, 
economical,  and  diligent  development 
and  operation  of  the  leasehold,  with 
provisions  against  waste,  with  provi- 
sions guarding  the  safety  and  welfare 
of  miners,  with  provisions  against 
monopoly  for  selling  the  products  at 
reasonable  prices,  and  other  matters 
of  that  kind  that  are  to  be  inserted 
in  the  leases.  The  violation  of  any 
of  these  provisions  will  work  a  for- 
feiture  of   the   lease." 

In  explaining  the  distribution  of  the 
royalties  collected  Mr.  Taylor,  of  Colo- 
rado, said: 

"Ten  per  cent  of  all  of  the  royalties 
derived  from  coal,  oil,  gas,  phosphates, 
and  so  forth,  goes  to  Uncle  Sam  direct. 
That  is  for  the  expense  of  administra- 
tion. Of  all  the  oil  royalties  that  are 
now  held  up  by  receiverships  and  im- 
pounded in  the  various  courts  in  liti- 
gation, ampunting  to  several  million 
dollars  and  held  to  await  the  deter- 
mination by  Congress  or  the  courts  as 
to  what  should  become  of  it,  70  per  cent 
goes  into  the  reclamation  fund  for  the 
purpose  of  aiding  and  encouraging  ir- 
rigation projects  and  development 
throughout  the  West,  and  20  per  cent 
of  that  money  goes  to  the  states  in 
which  the  oil  was  produced.  Califor- 
nia and  Wyoming  will  each  get  a  large 
sum,  and  the  reclamation  fund  will  get 
possibly  $6,000,000.  That  is  for  the 
past  production  up  to  the  passage  of 
this  bill.  Hereafter  the  division  is  dif- 
ferent. From  this  time  on  37J  per  cent 
of  all  the  royalties  derived  by  the  Gov- 
ernment that  come  from  all  the  oil, 
and  coal,  and  gas  goes  to  the  state  in 
which  they  are  produced  and  521  per 
cent  of  all  such  proceeds  goes  direct 
into  the  irrigation  and  reclamation 
fund,  and  the  remaining  10  per  cent 
goes  to  the  Government  for  admin- 
istration. 

"This  law  will  apply  to  some  750,- 
000,000  acres  of  public  land  in  the 
United  States  and  Alaska.  It  is  a  great 
constructive  piece  of  legislation.  It 
means  homes  and  occupations  for  mil- 
lions of  people  and  vast  benefits  to  the 
entire  Nation,  and  I  am  gratified  ana 
proud  to  have  taken  an  humble  part 
in  the  long  struggle  to  bring  about  the 
enactment  of  this  bill." 
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Johns  Hopkins  Professor  Urges 
Passage  of  McFadden  Bill 

Should    Put    Currency    on    Unqualified 

Gold   Basis   and   Avoid   Dabbling 

in    Bi-metallism 

Discussing  the  repurchase  clause  of 
the  Pittman  Act  before  the  sub-com- 
mittee of  the  House  Banking-  and  Cur- 
rency Committee  which  is  considering 
the  McFadden  silver  bill,  Dr.  Jacob  H. 
Hollander,  professor  of  political  econ- 
omy at  Johns  Hopkins  University,  said: 

"There  are  three  distinct  reasons  for 
the  passage  of  the  measure  now  under 
consideration.  The  first  is  that  it  will 
establish  our  currency  system  upon  an 
unqualified  gold  basis  by  ridding  the 
circulation  of  a  cumbersome  heritage 
of  our  bi-nietallic  dabbling,  at  present 
quiescent  but  likely  at  some  future  time 
to  rise  again  and  to  plague  us. 

"The  second  reason  is  that  it  will  per- 
mit the  reduction,  to  a  corresponding 
extent,  of  the  country's  very  consider- 
able floating  debt,  without  resort  to  a 
funding  operation  and  without  exclu- 
sive reliance  upon  the  Treasury's  pres- 
ent improvident  device  of  providing  for 
its  floating  indebtedness  by  anticipat- 
ing the  income  and  excess  profits  tax 
receipts  of  future  years. 

"The  third  reason  is  that  it  will  effect 
a    gradual    and    salutary   correction    of 


our  present  inflated  circulating  medium 
by  less  drastic  means  than  still  higher 
discount  rates  or  bolder  release  of  the 
gold  reserve  of  our  Federal  Resers'e 
System." 

Patents  of  Government  Employees 
To  Be  Secured  to  Public 

So  that  the  public  and  the  industries 
may  benefit  by  the  scientific  concep- 
tions, inventions  and  patents  of  the  em- 
ployees of  the  technical  bureaus  at 
Washington,  the  Committee  on  Patents 
has  reported  the  Norris  bill  (S-3223)  to 
the  Senate  and  has  urged  its  immediate 
consideration.  Among  the  reasons 
ascribed  for  the  enactment  of  the  legis- 
lation, which  authorizes  the  Federal 
Trade  Commission  to  administer  such 
rights  for  the  public,  the  more  im- 
portant are  the  following: 

"1.  There  is  no  fixed  or  general 
policy  dealing  with  inventions  and 
patents  developed  by  Government  em- 
ployees in  the  course,  or  as  a  result 
of,  their  official  duties,  and  consequently 
no  Governmental  administrative  ma- 
chinery for  translating  such  inventions 
and   patents  into  actual  public  service. 

"2.  In  cases  where  patents  are  de- 
veloped by  the  combined  efforts  of  Gov- 
ernment employees  and  others,  diffi- 
culties at  present  arise  concerning  the 
administration  of  the  same  because  of 


the  conflict  between  the  rights  of  the 
inventors  and  those  of  the  United 
States. 

"3.  There  is  no  way  at  present  by 
which  patentees  in  or  outside  the  Gov- 
ernment service  can  dedicate  their 
patents  to  the  public  with  the  assur- 
ance that  the  public  will  reap  the  full 
benefit  therefrom,  because  an  invention 
covered  by  a  patent  so  dedicated  does 
not  interest  capital,  and  because  it  may 
be  excluded  from  public  use  by  patents 
subsequently  taken  out  by  others." 

Survey  Gets  Less  for  Alaska 
Work  Than  Last  Year 

Despite  the  'fact  that  $100,000  will 
not  go  as  far  as  it  would  in  ^pre-war 
years  when  it  was  customary  to  vote 
that  amount  for  the  work  done  by  the 
U.  S.  Geological  Survey  in  Alaska,  the 
House  has  allowed  only  $7.5,000  for 
such  work  during  the  fiscal  year  ending 
June  30,  1921.  It  is  not  regarded  as 
probable  that  the  Senate  will  increase 
this  amount. 

Dr.  George  Otis  Smith,  Director  of 
the  Survey,  pointed  out  to  the  Appro- 
priations Committee  that  during  the 
twenty-three  years  that  this  work  has 
been  conducted  in  Alaska,  the  Survey's 
expenditures  have  been  only  0.4  per 
cent  of  the  value  of  the  mineral  pro- 
duction during  that  period. 


News  by  Mining  Districts 


ALASKA 
Nixon — A  vein  of  high-grade  gold 
and  silver  ore  is  reported,  via  Seattle, 
to  have  been  made  at  Nixon,  Alaska, 
thirty-six  miles  from  McGrath,  eleven 
miles  from  the  Kuskokwim  River. 
Three  veins  have  been  determined. 

ALABAMA 

January  Production  of  Pig  Iron  Large 
— Other  Furnaces  To  Be  Blown  in 

Birmingham-  -Pig  iron  production  of 
the  Binningham  district  reached  the 
205,000-ton  mark  in  January.  This  is 
a  greater  production  than  for  any  one 
month  of  1919  excepting  October.  It 
was  the  production  of  twenty-three 
furnaces.  There  are  a  number  of  fur- 
naces now  under  repairs  and  others 
that  are  to  be  blown  in  soon.  The  pig 
iron  market  continues  very  strong  and 
it  has  been  reported  that  some  manu- 
facturers have  sold  some  No.  2  foundry 
iron  at  $42  per  ton  for  delivery  in  the 
last  half  of  1920. 

ARIZONA 

Jerome — Good  results  are  expected 
from  a  north  drift  on  the  1,500  level 
of  the  United  Verde  Extension,  that 
has  just  been  started  to  develop  bodies 
of  chalcopyrite  and  chalcocite  already 
exposed  on  the  upper  level. 

The  working  force  of  the  Jerome 
Superior  has  been  increased  from  50  to 
100  men,  especially  to  speed  develop- 
ment at  three  points  on  the  700  level. 


A  compressor  of  100-ft.  capacity,  oper- 
ated by  a  250-hp.  engine,  has  been  added 
to  the  surface  equipment.  Drilling  has 
been  started  to  prospect  the  formation 
west  from  the  486-ft.  west  crosscut. 

Octave — The  Mildred  Gold  has  com- 
pleted its  10-stamp  mill,  for  which  an 
ample  ore  supply  has  been  developed 
on  the  350  level,  according  to  Leonard 
White,  superintendent. 

Miami — Sinking  of  the  No.  1  shaft  of 
the  Van  Dyke  Copper  Co.  is  progres- 
sing at  a  rate  that  bids  fair  to  eclipse 
the  present  world's  record  for  shaft 
sinking,  made  at  the  Crown  Mines  in 
South  Africa.  For  the  six  days  ended 
Feb.  10  the  shaft  had  been  driven  61  ft. 
The  shaft  is  816  ft.  deep. 

Hayden — At  the  Magma  Chief  prop- 
erty development  has  been  started  on 
the  300-ft.  level,  opening  up  the  shoots 
of  ore  encountered  above.  The  com- 
pany is  planning  to  install  a  larger 
compressor  and  other  equipment  to  fa- 
cilitate handling  of  the  work.  Ship- 
ments of  high-grade  ore  to  the  smelter 
continue  though  somewhat  retarded  by 
bad  traveling  on  the  mountain  roads. 
F.  T.  Pomeroy,  secretary  of  the  com- 
pany, recently  made  a  trip  to  the  prop- 
erty. 

Bellcvue — The  Arizona-Globe  Copper 
company  continues  drifting  on  the  500- 
ft.  level.  This  drift  is  now  100  ft. 
long.  Sinking  has  been  resumed  and 
the  shaft  will  be  sunk  to  the  600-ft. 
level.     P.  J.  Hickey,  Jr.,  is   in  charge. 


Canon — J.  S.  Coupal,  of  New  York 
City,  has  purchased  the  old  Tip  Top 
property  in  the  southern  part  of  Yava- 
pai County.  Years  ago  this  property 
was  famous  as  a  silver  mine.  .After 
many  years  of  idleness  it  was  reopened 
during  the  tungsten  boom  because  the 
ores  caiTied  considerable  tungsten. 
The  silver  output  is  said  to  have  been 
over  four  million  dollars.  The  mine  is 
developed  to  a  depth  of  S."!0  ft.  The 
old  camp  is  being  rehabilitated  and  a 
new  wagon  road  will  be  built  from  Tip 
Top  to   Canon. 

Superior — The  Silver  King  of  Ari- 
zona's new  shaft  is  down  well  below 
the  600  level  and  reported  in  payable 
ore.  The  600-level  crosscut  toward  the 
old  shaft  is  advancing  in  ground  con- 
taining stringers  of  high-grade  silver 
ore. 

Ray — Sinking  has  been  resumed  at 
the  Arizona  &  Butte  mines  on  the 
western  side  of  the  camp.  A  new  300- 
ft.  Sullivan  air  compressor  and  four 
Sullivan  jackhamers  have  been  pur- 
chased. It  is  planned  to  sink  an  addi- 
tional 500  ft.,  giving  a  total  depth  of 
1,000  ft.  Crosscuts  will  be  driven  at 
intervals  of  100  ft. 

The  Poland  Copper  Co.,  financed  by 
Pittsburgh  interests,  has  suspended 
operations  for  the  present. 

Chloride — E.  N.  Phillips,  manager, 
R.  C.  Ferguson,  superintendent,  and  T. 
I.  DaiTough  and  H.  M.  Thompson,  the 
principal  stockholders  of  the  Molly  Gib- 
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son-Chloride  Mines  Company,  visited 
the  property  i-ecently  and  completed 
arrangements  for  further  equipment 
and  development. 

At  the  Brunswick  mine  development 
is  in  progress  on  both  the  200  and  300- 
ft.  levels.  A  crosscut  on  the  200-ft. 
level  has  opened  up  15  ft.  of  ore  on  the 
hanging  wall  side  of  the  vein. 

ARKANSAS 

Operations     in     Batesville     Manganese 
District 

Cushman — The  Page  manganese  mine 
near  Cushman,  owned  by  Walter  Den- 
nison  and  Stanley  Hanford,  has  been 
put  in  operation  and  is  making  a  good 
production.  A  small  washing  plant  has 
been  installed. 

The  Polk-Southard  property,  oper- 
ated by  the  Independence  Mining  Co., 
is  being  worked  steadily.  Both  mine 
and  washing  plant  are  running. 

Batesville — A.  O.  Potoroff  has  recent- 
ly leased  the  Ozark  Mining  Co.'s  prop- 
erty near  Batesville  and  has  it  in  opera- 
tion. He  is  installing  a  Keystone  steam 
shovel. 

Frank  Perrin,  of  Batesville  has  leased 
the  Adler  manganese  land  comprising 
about  1,500  acres.  Numerous  pits  have 
been  opened  up  to  a  producing  stage. 
One  mine  on  the  property  is  equipped 
with  a  modern  washing  plant. 

The  Allen  property  has  recently 
been  purchased  by  the  White  River 
Manganese  Co.,  which  is  remodeling 
the  washing  plant  and  adding  more 
machinery. 

CALIFORNIA 

North  Star  Begins  Work  on  New  Plan 

for  Storing  Tailings — Heroult  Mine 

Shipping  Iron  Ore  to  Foundries 

Grass  Valley — The  Norambagua  mine 
will  begin  work  of  deepening  the  main 
shaft  to  1,500  ft.  The  installation  of 
the  20-stamp  mill  is  proceeding  satis- 
factorily. The  mill  building  and  foun- 
dations for  the  machinery  are  complete, 
and  the  mortars  are  now  in  place.  It 
is  expected  that  the  mill  will  be  run- 
ning some  time  within  the  next  five 
weeks. 

The  North  Star  Mines  Co.  is  to  con- 
struct a  new  tailings  reservoir  in  the 
bed  of  Wolf  Creek  to  impound  tailings 
and  slimes  from  the  mill.  An  artificial 
channel  for  the  flow  from  the  creek 
will  have  to  be  constructed,  work  on 
which  is  already  under  way.  The  new 
reservoir  will  make  it  possible  to  do 
away  with  the  present  unsatisfactory 
method  of  handling  tailings  by  steam 
shovel. 

Angels — The  Melones  mine  equip- 
ment has  been  leased  to  the  W.  J.  Lor- 
ing  interests.  The  old  Melones  tunnel 
will  be  repaired,  and  through  it  ores 
will  be  trammed  from  other  properties 
to  the  rock-crusher  at  Melones,  and 
from  there  carried  to  the  mill. 

The  Utica  Gold  Mining  Co.  has  40 
stamps  dropping  on  ore  from  the  Gold 
Cliff  group.  About  225  tons  are  milled 
daily. 


Redding — The  Mountain  Copper  Co.  is 
producing  approximately  400  tons  ore 
daily  at  the  Hornet  mine.  The  product 
is  being  sent  to  the  company's  chem- 
ical plant,  where  it  is  valued  for  its 
high  sulphur  content. 

The  Pittsburg  &  Mount  Shasta  Gold 
M.  &  M.  Co.  is  pressing  the  work  of 
sinking  the  500-ft.  shaft  at  the  Little 
Nellie  mine. 

The  Mammoth  Copper  Co.  is  actively 
engaged  in  developing  new  ground.  It 
is  unlikely  that  the  smelter  will  be 
blown  in  until  ore  reserves  approximate 
those  of  the  pre-war  period. 

Heroult— The  Noble  Electric  Steel 
Co.,  of  Heroult,  is  shipping  two  car- 
loads of  iron  ore  every  week  to  various 
foundries  of  the  state.  This  ore  aver- 
ages 65  per  cent  iron.  The  company's 
electric   iron   smelter  remains  closed. 


around  26  oz.  silver  and  17  per  cent 
lead.  It  is  expected  that  shipments 
will  soon  be  going  forwai'd  to  the 
smelter  at  the  rate  of  a  carload  of  ore 
per  day. 

MICHIGAN 

Seneca's  Second  Shipment  Better  Than 

First— Baltic's  No.   2  Shaft   Again 

Producing — Mayflower  Starts 

Lateral 

By  Homer  A.  Guck 

Calumet — The  second  shipment  of 
mineralized  material  from  the  Seneca 
totaled  715  tons  and  yielded  40,755  lb. 
of  mineral.  This  makes  the  average 
57  lb.  per  ton,  a  betterment  by  10  lb. 
over  that  of  the  first  shipment,  which 
was  47  lb.  The  work  at  the  mine  is 
progressing   favorably.     A   third   ship- 
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COLORADO 

Matchless     Mine     at     Leadville     Again 
Important  as  Producer 

Leadville — The  Matchless  mine  at 
Leadville,  the  source,  about  forty  years 
or  more  ago,  of  the  Tabor  millions, 
after  many  years  of  intermittent 
gophering  and  unimportant  production, 
it  again  coming  to  the  fore  with  a 
rapidly  increasing  output  of  silver-lead 
ores. 

A  new  orebody  was  broken  into  on 
Thanksgiving  day  last  year  by  lessees 
operating  from  the  170-ft.  level  of  No. 
6  shaft.  Development  work  since  that 
time  has  opened  up  on  virgin  territory 
a  large  body  of  cai'bonate  ore  in  blan- 
ket formation,  the  limit  of  which  has 
not  been  reached  by  over  100  ft.  of 
drifting.  A  20-ft.  upraise  failed  to 
reach  the  top  of  the  orebody. 

Nine  carloads  of  ore  have  been 
shipped  representing  the  average  run 
of     the     orebody,     showing     a     return 


ment  of  approximately  700  tons  will 
be  made  in  a  few  days.  Sinking  of  the 
shaft  continues  and  has  now  reached  the 
fourth  level.  The  plat  is  being  cut  so 
that  ci'osscutting  to  the  lode  from  the 
level  will  be  under  way  within  a  week 
or  ten  days. 

On  the  second  level,  drifting  north 
and  south  has  disclosed  good  looking- 
rock  all  the  way.  The  drift  to  the 
south  has  reached  the  extreme  lateral 
extension  but  the  north  drift  will  con- 
tinue. 

No  development  is  being  done  on  the 
third  level  at  this  time  for  the  reason 
that  concreting  of  the  shaft  is  under 
way.  There  is  140  ft.  of  concreting  to 
be  done  at  this  point,  the  shaft  being 
in  the  curve.  The  skiproad  tracks  for 
the  permanent  ten-ton  skips  are  laid  in 
solid  concrete,  a  job  that  will  be  out 
of  the  way  when  the  big  hoist  is  put 
into  operation.  This  permanent  skip 
road  is  in  the  footwall  of  the  forma- 
tion. 
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On  the  third  level  work  on  the  raise 
up  to  the  level  and  the  crosscut  to  the 
formation  has  been  suspended.  The 
lateral  is  in  the  vein,  not  through  it. 

Unwatering  the  Gratiot  shaft  is 
progressing  with  greater  rapidity  than 
anticipated.  The  bailers  got  down  to 
the  third  level  in  four  days  and  from 
the  present  progress  developments  at 
this  point  may  be  expected  soon. 

The  diamond  drill  in  search  of  the 
Calumet  conglomerate  lode  has  been 
set  up  at  the  third  location  and  the 
sandpipe  is  now  going  down.  The  sec- 
ond hole  cut  the  conglomerate  lode  and 
found  that  it  was  without  copper  con- 
tents. The  formation  had  all  the  phys- 
ical characteristics  that  were  displayed 
in  the  first  hole. 

Baltic — After  being  out  of  commis- 
sion since  Dec.  4,  1919,  No.  2  shaft  of 
the  Baltic  mine  of  the  Copper  Range 
Co.,  resumed  shipments  of  ore  Feb. 
10.    Ordinarily  this  shaft  is  the  largest 


Gogebic  Range 

Ironwood— The  Steel  &  Tube  Co.  of 
America  has  a  contract  to  ship  ore  to 
St.  Louis,  Mo.,  which  is  a  new  market 
for  ores  from  the  Gogebic  Range. 
When  the  lakes  open  up  the  ore  will 
be  sent  by  boat  to  South  Chicago, 
thence  by  rail  to  St.  Louis. 

In  a  personal  injury  case  against 
the  Oliver  Iron  Mining  Co.  a  carpenter 
by  the  name  of  Sahlberg  has  settled 
for  $11,000  after  a  circuit  court  jury 
awarded  him  $20,000.  The  injured  man 
was  employed  by  a  sub-contractor  en- 
gaged in  building  an  engine  house  for 
the  mining  company;  he  fell  from  a 
scaffold  and  received  injuries  causing 
paralysis  of  his  limbs.  The  mining 
company  was  sued  on  the  ground  that 
it  did  not  supply  sufficient  material 
to  make  a  safe  scaffold. 

Influenza  has  re-appeared  on  the 
Gogebic  Range  and  for  a  week  has 
caused   a   reduction   of   10  per  cent   or 


driving  a  long  drift  to  the  Barnes- 
Hecker  property.  It  will  be  over  6,000 
ft.  long.  An  Armstrong  loader  is  being 
used  to  handle  the  broken  rock. 

.Menominee  Range 

Cry.stal  Falls — Operations  at  the 
Tobin  mine  are  to  be  resumed  by  the 
McKinney  Steel  Co.  after  a  shut  down 
of  over  a  year.  The  workings  were 
kept  free  of  water  and  it  will  not  be 
long  before  the  full  crew  will  be  under- 
ground. A  new  level  is  to  be  opened. 
An  electric  pump  was  recently  in- 
stalled. Many  former  employees  who 
left  the  range  are  returning  to  Crystal 
Falls. 

Hoisting  of  ore  has  been  resumed  at 
the  Carpenter.  Four  months  were  re- 
quired to  clean  out  the  workings  after 
the  cave-in  of  last  September.  It  was  a 
difficult  task  to  make  the  mine  safe 
for  the  miners.  The  water  in  the  sand 
overburden  had  to  be  stopped.    When  it 
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producer  of  ore  operating  on  the  main 
lode.  The  cave-in  at  the  11th  level  was 
expensive  and  interfered  with  the  pro- 
duction during  all  this  period.  How- 
ever, the  tonnage  was  made  up  by  in- 
creasing the  output  from  Shafts  3,  4 
and  5.  This  latter  shaft  produced  most 
of  the  material  from  the  west  lode.  No. 
3  shaft  is  now  at  the  37th  level. 

Houghton — Mayflower  has  started  a 
rectangular  lateral  at  a  point  100  ft. 
from  the  shaft  and  at  a  depth  of  1,710 
ft.  The  drift  from  the  shaft  to  the 
north  is  in  75  ft.  The  formation  con- 
tinues to  have  practically  all  the  phys- 
ical appearances  that  were  shown  in 
the  ore  formation  where  encountered  in 
the  shaft.  It  is  the  average  Lake  Su- 
perior copper  ore,  carrying  values  that 
clearly  are  worth  mining  if  the  forma- 
tion proves  extensive  enough.  The 
plan  for  the  crosscut  when  the  drift 
gets  in  100  ft.  is  based  on  the  idea  of 
further  exploring  the  lode.  The  lode 
carries  trap  just  as  it  did  in  the  shaft 
proper.  The  openings  from  the  shaft 
indicate  simply  that  the  lode  has  flat- 
tened just  as  expected  from  the  drill 
core  results. 


more  in  working  forces  at  the  mines. 

The  Oliver  Iron  Mining  Co.  has  made 
an  official  announcement  of  a  raise  in 
wages  of  about  10  per  cent  for  its 
employees   on  the   Gogebic   Range. 

Marquette  Range 

Humboldt — The  Wolverine  Iron  Co. 
has  been  formed  to  take  over  the  prop- 
erty of  the  Williams  Iron  Co.  The  mine 
is  idle  at  present.  Some  development 
work  has  been  carried  on  during  the 
last  two  years.  The  plans  of  the  new 
owners  have  not  been  disclosed. 

lishpeming — This  is  the  last  winter 
that  the  Lake  mine  will  stock  ore.  It 
has  been  an  important  producer  of 
high-grade  ores  for  many  years.  All 
work  will  probably  be  stopped  before 
the  close  of  year.  It  is  one  of  the  old- 
est working  mines  of  the  Lake  Superior 
district  and  is  owned  and  operated  by 
the  Cleveland-Cliffs  Iron  Co.  An  effort 
is  now  being  made  by  the  company  to 
find  another  ore  deposit  in  the  Ishpem- 
ing  field.  Several  diamond  drills  are 
at  work  within  the  city  limits. 

Excellent  progress  is  being  made  in 


had  been  conquered  bulkheads  were  in- 
stalled to  hold  the  sand  back.  One  new 
level  has  been  opened  up.  This  will  be 
one  of  the  largest  producers  on  the 
range   in   1920. 

Iron  River — An  addition  is  being 
made  to  the  power  house  of  the  Pen- 
insula Power  Co.,  which  has  been  called 
upon  to  deliver  more  current. 

MONT.VNA 

Emma    Mine    Shipping    Manganese    to 

Great   Falls — Silver  Mining   Active 

in  Other  Districts 

Butte — Shipments  of  manganese  ore 
have  been  resumed  from  the  Emma 
mine  of  the  Butte  Copper  &  Zinc  com- 
pany, which  Anaconda  is  operating  un- 
der a  SO-.'JO  profit-sharing  plan.  One 
hundred  tons  daily  is  going  to  Anacon- 
da's ferro-manganese  plant  at  Great 
Falls,  from  which  is  obtained  40  tons 
of  ferro-manganese.  A  large  tonnage 
of  manganese  ore  has  been  blocked  out 
at  the  Emma  running  37  per  cent  man- 
ganese and  6  per  cent  silica.  Anaconda 
is  operating  its  mines  at  approximately 
80   per   cent   capacity.     The  zinc   plant 
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at  Great  Falls  is  expected  to  be  run- 
ning at  capacity  by  Mar.  1. 

North  Butte's  oi-e  production  will 
shortly  increase,  according  to  company 
officials.  The  hoisting  plant  at  the 
Speculator  shaft  has  been  overhauled. 
Through  the  Granite  shaft  2,000  tons 
is  being  hoisted  daily  and  the  tan- 
nage to  be  raised  through  the  Spec- 
ulator is  expected  to  boost  the  output 
to  about  3,000  tons. 

The  crosscut  on  the  2,700-ft.  level  of 
the  Colorado  mine  of  the  Davis-Daly 
company  is  in  about  500  ft.  with  about 
800  ft.  to  go  to  reach  the  No.  2  vein, 
the  largest  fissure  on  the  2,500-ft.  level. 
Two  or  three  veins  will  be  cut  this  side 
of  the  No.  2,  the  first  of  which  is  ex- 
pected to  be  reached  within  a  month. 
Construction  of  new  ore  bins  is  under 
way  and  the  new  framing  plant  is  near- 
ing  completion.  Gasoline  locomotives 
have  replaced  horses  in  tramming  ore  on 
the  surface  from  the  mine  to  the  rail- 
road bins.  A  hundred  tons  of  silver- 
lead  ore  is  being  shipped  daily  from 
the  Hibemia  mine,  this  going  to  the 
East  Helena  smelter  of  the  American 
Smelting  &  Refining  Co. 

The  orebody  recently  opened  on  the 
1,200-ft.  level  of  the  Main  Range  mine 
of  the  Tuolumne  Copper  Mining  Co. 
shows  a  width  of  20  ft.,  netting  about 
$12  from  the  smelters.  Shipments  are 
being  increased.  Crosscutting  is  pro- 
ceeding on  the  1,200-ft.  level  with  the 
Rorj'  O'More  vein  as  the  objective. 

The  Butte  Metals  company,  recently 
organized  by  the  Hayden  Stone  inter- 
ests, is  doing  development  work  at  the 
Otisco  and  Mary  Louise  shafts,  south 
of  the  Davis-Daly.  About  four  feet 
of  ore  was  recently  cut  on  the  200-ft. 
level  of  the  Otisco,  from  which  ship- 
ments will  be  made  soon. 

A  hoisting  plant  has  been  installed  on 
the  Mapleton  claim  of  the  Butte  & 
Plutus  company  and  ore  is  being  hoisted 
from  a  recent  strike  on  the  100-ft.  level. 

Neihart — The  Cascade  Silver  company 
will  show  net  earnings  of  approximately 
$80,000  for  January  and  February. 

The  Neihart  Silver  company  is  in- 
creasing its  ore  shipments  and  is  ex- 
pecting to  show  returns  of  around  $20,- 
000   monthly. 

The  Ripple  Silver  company  is  ship- 
ping at  the  rate  of  $10,000  monthly. 
About  six  feet  of  ore  was  opened  re- 
cently in  this  property. 

Potomac — The  No.  4, crosscut  tunnel 
has  about  600  ft.  to  go  before  it  will 
be  under  the  Copper  Cliff.  Stringers 
showing  glance  and  native  copper  have 
been  cut  in  a  number  of  places.  No.  3 
tunnel  will  be  under  the  Leonard  group 
of  claims  by  the  middle  of  March  at 
about  the  same  time  the  No.  4  is  under 
the  Copper  Cliff. 

Clancy — The  Legal  Tender  company 
is  expecting  to  ship  several  cars  of  high- 
grade  ore.  Stopes  on  lower  levels, 
though  narrow,  are  running  high  in  sil- 
ver. 

The  Liverpool  Mines  made  shipments 
of  silver  ore  during  January  showing 
earnings  of  several  thousand  dollars 
over  expenses. 


Underground  development  at  the 
Amalgamated  Mines  is  proceeding  sat- 
isfactorily and  silver  ore  is  being 
shipped  to  the  East  Helena  plant  of  the 
A.  S.  &  R.  Co. 

Elkhorn — At  the  Boston  &  Montana 
Development  Co.'s  property  the  high- 
grade  ore  opened  in  the  Blue  Jay  vein 
on  the  300-ft.  level  is  holding  up  and 
is  yielding  about  30  tons  daily.  It  is 
expected  that  the  Park  vein  on  this 
level  vrill  be  reached  soon.  Ore  is 
being  shipped  to  the  smelter. 

NEW  MEXICO 

Burro  Mountain  Mill  Rebuilt — Republic 

M.  &  M.  Co.  Sold  to  Empire  Zinc  Co. 

— Fluorspar  Strike  Near  Mesilla 

Hot  Springs — The  Grass  Roots  Gold 
&  Copper  Co.,  which  was  organized 
about  60  days  ago,  is  taking  good  ore 
from  its  property  in  the  Cabellos  Moun- 
tains. El  Paso  people  are  interested. 
C.  J.  Huskey  is  general  manager  for 
the  company. 

Kingston — The  Gray  Eagle  Co.  has 
begun  shipments  again  from  its  prop- 
erty on  South  Percha  Creek. 

The  O.  K.  mine  has  completed  a  winze 
sunk  from  the  main  tunnel. 

The  Lookout  and  the  Log  Cabin  mines 
are  working  full  force. 

Lake  Valley — Stauber  and  Wright  are 
working  25  men  and  have  recently 
opened  a  new  orebody.  During  De- 
cember, 1,400  tons  averaging  about  10 
oz.  silver  was  shipped.  Several  lessees 
are  working  and  a  general  store  has 
been    opened. 

Tyrone — The  Burro  Mountain  Branch 
of  the  Phelps-Dodge  Corporation  has 
practically  completed  rebuilding  its  mill. 
All  equipment  will  be  new.  About  550 
men  are  working  regularly  upon  devel- 
opment. Previous  to  closing  down  the 
mill,  from  2,000  to  3,000  ft.  of  devel- 
opment work  had  been  done  per  month; 
since  then  this  has  been  increased  to 
about  9,000  ft.  per  month.  Large  bodies 
of  milling  ore  have  been  blocked  out 
in   the  last  year. 

Hanover — On  Feb.  6  public  announce- 
ment was  made  of  the  consummation 
of  the  sale  of  the  Republic  Mining  & 
Milling  Company's  property  to  the  Em- 
pire Zinc  Company.  The  consideration 
was  in  excess  of  $500,000  cash.  The 
Republic  company's  holdings  adjoin 
those  of  the  Empire  Zinc  Co.  at  Hanover 
and  consist  of  approximately  three 
hundred  acres  of  land  rich  in  zinc.  The 
Republic  company  was  organized  about 
four  years  ago  and  was  financed  by 
Grant  County  people. 

Mesilla — A  new  strike  of  fluorspar  is 
reported  from  the  Tortuga  Mountains, 
five  miles  east  of  Mesilla.  The  vein 
is  reported  to  be  from  2  to  12  ft.  wide 
and  traceable  for  1,500  ft.,  and  of  good 
shipping  ore.  Eighteen  men  are  at 
work,  the  ore  being  transported  to  the 
foot  of  the  mountain  by  burros,  thence 
to  the  Santa  Fe  railway  by  wagons. 
Alfred  Roos,  of  Tucson,  Ariz.,  is  in 
charge. 


OKLAHOMA 

Anna    Beaver's    New    Ore    Bins — Hunt 

Mill  Near  Picher  Burned  Feb.  6; 

Will  Be   Re-Built 

Tar  River — The  Anna  Beaver  Mining 
Co.  is  planning  to  try  out  a  surface 
concrete  ore  bin  of  a  new  style  for  this 
district,  at  its  property  north  of  Tar 
River,  Okla.  The  No.  3  mine  of  this 
company  is  not  as  yet  equipped  with  a 
mill  and  is  about  2,100  ft.  from  the  No. 
2  mine  and  mill.  It  is  planned  to 
build  a  surface  railroad  connecting  the 
two,  and,  because  the  mill  is  equipped 
with  skips  for  hoisting,  to  dump  the 
ore  into  a  surface  hopper  from  the 
railroad.  The  hopper  is  to  have  a 
slanting  floor,  the  depth  ranging  from 
2  ft.  at  the  outward  side  to  probably 
30  ft.  at  the  shaft,  where  a  pocket  will 
be  cut  for  the  loader.  The  dirt  then 
can  be  loaded  by  gravity  from  the  hop- 
per to  the  skips  for  elevation  to  the 
mill  hopper.  Lee  Fillius  is  the  present 
manager  for  the  Anna  Beaver  company 
in  this  field,  he  having  succeeded  Mar- 
shal Draper  some  time  ago.  Letters 
received  from  Mr.  Draper  recently 
state  that  he  is  at  Rangoon,  India,  just 
ready  to  start  on  an  exploration  journey 
'into  the  heart  of  Burmah. 

Picher — Production  has  begun  at  the 
new  mine  and  mill  of  the  Common- 
wealth Mining  Co.,  on  a  lease  a  short 
distance  northeast  of  Picher,  Okla.  The 
property  is  owned  by  E.  R.  McClelland 
and  associates  of  Kansas  City,  who  re- 
cently moved  the  St.  Regis  mill  from 
Joplin  to  the  site. 

Fire  completely  destroyed  the  mill 
of  the  Hunt  Mining  Co.,  situated  one 
mile  northeast  of  Picher,  Okla.,  on  Feb. 
6.  The  plant  was  built  two  years  ago 
at  an  approximate  cost  of  $150,000,  by 
the  Pittsburg-Miami  Mining  Co.,  an  or- 
ganization backed  by  the  I.  W.  Hunt 
Engineering  Co.,  of  Chicago.  A  few 
months  ago  the  property  was  taken  over 
directly  by  the  Hunt  company,  and  has 
since  become  a  good  producer.  The 
origin  of  the  fire  is  unknown.  It  was 
first  discovered  in  the  screen  room.  All 
miners  were  brought  safely  to  the  sur- 
face, some  through  the  mill  shaft  but 
the  greater  part  from  the  field  shaft. 
The  oflSce  building,  boiler  house  and  a 
derrick  at  the  field  shaft  were  saved. 
The  plant  will  probably  be  rebuilt  im- 
mediately. The  main  office  of  the  com- 
pany is  2200  Insurance  Exchange  Bldg., 
Chicago,  111.  Robert  W.  Hunt  is  pres- 
ident. 

UTAH 

Vipont    Property    Reported    Sold — Mis- 
cellaneous Annual  Reports  Made  to 
Equalization  Board 

Salt  Lake  City — The  property  of  the 
Vipont  Mining  Co.  in  Box  Elder  County 
near  the  Idaho  line,  the  nearest  town 
being  Oakley,  Idaho,  is  reported  to  have 
been  taken  over  by  outside  capital.  The 
ore  is  siliceous  carrying  silver  and 
gold,  and  there  is  a  new  200-ton  flota- 
tion mill  on  the  ground.  This  property 
was  worked  in  the  early  days  and  has 
lately  been  rejuvenated  and  worked 
under  up  to  date  methods. 
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The  Bingham  properties  of  the 
United  States  Smeltinir  Co.,  according 
to  the  report  to  the  state  board  of 
equalization,  produced  130,911  tons  of 
ore  on  company  account  and  1,259  from 
lessees  in  1919.  Net  proceeds  of  the 
lessees  were  $9,594,  and  for  the  com- 
pany, $156,307. 

The  South  Hecla  at  Alta  reports 
mining  7,703  tons  of  ore,  which  pro- 
duced 107  oz.  gold;  72,029  oz.  silver; 
51,424  lb.  lead,  and  361,428  lb.  copper. 
This  is  valued  at  $140,299,  and  cost  of 
extraction  is  placed  at  $89,631;  reduc- 
tion, $34,296;  and  transportation  $21,- 
926,  making  the  total  cost  $145,853. 

The  Montana  Bingham  at  Bingham 
reported  mining  4,763  tons  of  ore  of 
which  the  metallic  content  was  220  oz. 
gold;  14,667  oz.  silver;  99,051  lb.  lead, 
and  358,212  lb.  copper  from  which  the 
gross  yield  was  $110,390,  with  total 
deductible  costs  of  $124,394.  leaving 
net  deficit  of  $15,829. 

Eureka— The  Chief  Consolidated 
Mining  Co.,  since  beginning  operations 
ten  years  ago,  has  done  in  all  125,033 
ft.  of  development  work  in  drifts, 
winzes,  raises,  and  shaft  work,  and  has 
produced  453,574  dry  tons  of  ore  and 
has  paid  $1,606,248  in  dividends.  Dur- 
ing the  year  ended  Dec.  31,  1919,  as 
compared  with  the  year  preceding,  there 
was  a  large  increase  of  income  from 
sales  of  ore,  a  larger  tonnage  of  silver 
ore  was  mined,  more  development  done, 
the  latter  exceeding  that  for  1918  by 
two  miles.  The  net  income  was  less, 
owing  to  the  large  increase  'n  develop- 
ment work,  smelting,  freight  ;ind  oper- 
ating costs.  In  1919  the  company  di  i 
23,844  ft.  of  work  in  shafts,  drifts, 
raises,  and  winzes  in  Chief  ground,  and 
2,093  ft.  in  the  more  recently  acquired 
Plutus  ground. 

Results  in  the  Plutus  grow  more 
promising  as  work  proceeds,  though  a 
shipping  grade  of  ore  has  not  yet  been 
discovered  there.  Total  shipments  for 
the  year  were  63,726  tons  of  ore,  which 
brought  $2,343,826  after  payment  of 
smelting,  freight,  and  transportation 
charges.  The  metallic  content  of  the 
ore  was  3,7,52  oz.  gold;  2,757,.533  oz. 
silver;  5,979,588  lb.  lead;  and  15,574  lb. 
copper.  Net  profits  for  the  year  after 
payment  of  all  charges  were  $664,720. 
The  Eagle  &  Blue  Bell,  which  is  con- 
trolled by  the  Bingham  Mines  Co.,  in 
its  report  to  the  board  of  equalization 
gave  as  its  pi-oduction  22,274  tons  from 
which  was  obtained  1,641  oz.  gold;  389,- 
536  oz.  silver;  4,908,342  lb.  lead;  and 
4,409  lb.  copper.  Net  proceeds  were 
given  as  $128,310  after  deduction  from 
a  gross  income  of  $621,322. 

The  Cen.tennial-Eureka  reports  a 
net  income  of  $19,223,  and  a  gross 
income  of  $514,017,  from  which  are 
taken  $252,474  as  the  cos;  of  e.\trac- 
tion,  $192,592  for  reduction,  and 
$49,727  for  transportation.  This  com- 
pany mined  21,288  tons  of  ore,  whicli 
produced  7,458  oz.  gold;  230,007  oz. 
silver;  54,712  lb.  lead,  and  601,567  ib. 
copper. 

The  Victoria,  owned  by  the  Binghani 
Mines,  reported  a  gross  revenue  of 
$101,637  from  4,121  tons  of  ore  and  de- 


ductible costs  of  $89,195.  leaving  net 
proceeds  of  $12,442.  The  mine  pro- 
duced 735,984  lb.  lead;  16,844  lb.  cop- 
per; 61,008  oz.  silver;  and  551  oz.  gold. 
A  statement  by  the  Tintic  Standard 
to  the  board  of  equalization  gave  the 
production  as  49,148  tons  of  ore  dry 
weight,  the  metallic  content  of  which 
was  1,397  oz.  gold;  1,829,169  oz.  silvei ; 
6,160,473  lb.  lead;  and  681,301  lb.  cop- 
per, and  which  brought  a  gross  revenue 
of  $2,589,928  and,  after  deductions, 
$889,722  as  net  revenue. 

CANADA 
Ontario 

Sale    of    Buffalo    at    Cobalt    Enjoined— 

Hollinger's    .Annual    Report — Small 

Properties  Merged  at  Kirkland 

Lake 

Cobalt — During  the  week  ended  Feb. 
14  the  Nipissing  Mines  Co.  and  the 
Mining  Corporation  of  Canada  shipped 
over  400,000  oz.  of  bullion  from  Cobalt. 
In  January  the  Nipissing  mined  ore  of 
an  estimated  net  value  of  $329,401  and 
shipped  bullion  from  Nipissing  and 
customs  ores  of  an  estimated  net  value 
of  $134,199.  The  low-grade  mill  treated 
5,839  tons  and  the  high-grade  mill  98 
tons.  Development  underground  con- 
tinued to  be  satisfactory. 

Max  Morgenstein,  a  shareholder  in 
the  Buffalo  who  was  dissatisfied  with 
certain  phases  of  the  recent  deal,  has 
taken  out  an  injunction  to  restrain  the 
sale   of  the  property. 

The  Kerr  Lake  produced  108,000  oz. 
in  January  and  it  is  stated  that  the 
profit  was  about  $1  an  ounce. 

The  Coniagas  is  considering  an  option 
on  the  Gamey  properties  in  Gowganda. 
A  number  of  new  deals  have  been 
reported  from  this  latter  camp  recently, 
owing  no  doubt  to  the  success  which 
is  being  met  with  in  the  development 
of  the  Castle  property  which  is  now 
owned  and  worked  by  the  Trethewey. 

Porcupine — The  annual  report  of  the 
IfoUinger  which  will  be  issued  shortly 
is  expected  to  show  a  production  of 
about  $7,000,000,  and  despite  this  large 
amount  the  ore  reserves  will  not  show 
any  decrease.  Operating  costs  were 
tut  to  $4.31  a  ton.  Five  miles  of  dev- 
elopment work  was  done  in  addition  to 
a  large  amount  of  diamond  drilling. 

At  the  annual  meeting  of  the  Dome 
Lake  the  old  board  of  directors  was  re- 
elected. The  mill  treated  4,433  tons 
of  ore  and  recovered  $23,832  or  about 
$5  a  ton.  The  average  saving  was 
78.85  per  cent.  The  broken  ore  re- 
serves are  shown  at  2,422  tons,  aver- 
aging $9.70  a  ton. 

Kirkland  Lake — In  Kirkland  Lake  a 
number  of  deals  involving  undeveloped 
properties  have  recently  been  put 
through.  W.  Green,  of  Toronto,  with 
Buffalo  and  Chicago  associates,  now 
controls  the  Green  Kirkland,  the  Kirk- 
land Combined,  the  Kirkland  Gold  Fields 
and  tbe  Malouf  Sesikinika,  all  of  which 
properties  have  at  least  pleasant  sound- 
ing names. 

(Jowganda — .•Xs  a  result  of  recent  rich 
discovei-ies  and  the  prospect  that  rail- 
way transportation  and  sufficient  elec- 


tric power  will  soon  be  available,  the 
Gowganda  silver  field  is  attracting  in- 
creased attention.  There  are  numerous 
prospective  purchasers  making  inquiries 
and  claim-holders  are  asking  advanced 
prices  for  their  properties.  .\  very 
active  period  of  development  is  anti- 
cipated as  soon  as  the  weather  becomes 
favorable.  A  considerable  portion  of 
the  generating  equipment  of  the  South 
Bay  Power  Co.  has  been  shipped  in 
and  the  plant  for  the  development  of 
250  hp.  is  expected  to  be  installed  by 
Aug.    1. 

AUSTRALIA 

Hampden  Cloncurry  and  Mount  Morgan 

Experimenting    with    Leaching 

Hampden  Cloncurry — The  difliculties 
under  which  Australian  mining  ven- 
tures are  laboring  are  illustrated  by  the 
recent  vicissitudes  of  the  Hampden 
Cloncurry  Copper  Mines,  Ltd.,  Kuridala, 
North  Queensland.  During  the  half 
year  ended  Aug.  31,  1919,  practically 
no  work  was  done,  owing  to  strikes. 
A  little  later,  however,  operations  were 
recommenced,  and  as  a  better  class  of 
men  was  offering  than  previously,  the 
outlook  improved.  A  new  award  of 
wages  soon  dissipated  the  bright  hopes 
of  the  management,  which  has  now  to 
provide  an  extra  $115,000  per  annum 
in  wages,  or  in  other  words  to  face 
an  increase  of  $16.80  per  ton  in  its 
copper  production  costs.  The  loss  on 
the  last  half-year's  work,  allowing  $63,- 
050  for  depreciation,  was  $115,735,  and 
for  the  previous  term   was  $334,365. 

The  company  has  218,000  tons  of  ore, 
containing  13,020  tons  of  copper,  in  re- 
serve, and  in  addition  to  smelting  its 
own  ore  has  been  making  extensive  ex- 
periments with  leaching.  These  are  in 
abeyance  at  present,  pending  the  de- 
livery of  further  equipment.  The  sur- 
plus of  liquid  assets  over  liabilities  at 
the  end  of  last  half-year  was  $500,040, 
exclusive  of  shares  in  other  companies, 
for  which   $199,685   had   been   paid. 

Mount  Morgan — The  output  for  the 
half  year  ended  Nov.  3  totalled  142,004 
tons  being  about  40,000  tons  below  nor- 
mal owing-  to  the  strike  of  transpoit 
workers  in  June  and  July.  Of  this 
quantity  54,000  tons  was  sent  direct  to 
the  smelters  and  84.000  to  the  concen- 
trator. The  milling  ore  averaged  2.05 
per  cent  copper  and  5.63  per  cent  gold. 
The  mill  recovery  was  94.27  per  cent  of 
the  copper  and  79.23  per  cent  of  the 
gold.  A  leaching  plant  with  a  capacity 
of  one  ton  per  day  has  given  encourag- 
ing results  and  a  ten-ton  unit  is  now 
being  installed  for  further  experiments; 
It  will  leach  the  copper  from  the  cal- 
cines and  recover  the  gold  from  the 
residues  by  chlorination. 

The  total  revenue  for  the  year  was 
$2,479,910.  The  total  expenditure,  in- 
cluding development,  depreciation,  etc., 
was  $2,013,240  leaving  a  surplus  of 
$466,670,  of  which  $250,000  was  ab- 
sorbed by  dividend  paid  on  Sept.  30.  A 
further  $250,000  has  since  been  distrib- 
uted to  shareholders.  The  net  liquid 
assets  were  valued  at  $2,718,660.  The 
average  price  i-ealized  for  copper  dur- 
ing the  term  was  $484.50  per  ton. 
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MEN  You  SHOULD 
KNOW  ABOUT 


Frank  Merricks  has  been  elected 
president  of  the  London  Institution  of 
Mining  and  Metallurgy  for   1920. 

E.  M.  Hamilton,  of  San  Francisco, 
has  gone  to  El  Oro,  Mexico,  and  ex- 
pects to  be  absent  about  two  months. 

Granville  Poole,  government  mine 
inspector,  has  been  appointed  to  the 
chair  of  mining  at  Leeds  University, 
England. 

D.  E.  Sutherland,  assistant  general 
superintendent  for  the  Oliver  Iron 
Mining  Co.,  returned  on  Feb.  10,  from 
a  month  spent  in  Florida. 

Otto  C.  Davidson,  general  superin- 
tendent for  the  Oliver  Iron  Mining  Co. 
on  the  Menominee  and  Gogebic  ranges, 
is  at  Miami,  Fla.,  for  his  health. 

C.  R.  Olson,  mill  superintendent  for 
Como  Consolidated  Mines  Co.,  has  re- 
signed to  accept  a  similar  position  with 
the  Kansas  City-Nevada  Consolidated 
Mines   Co.,   Bruner,   Nev. 

E.  H.  Dudley  and   L.   V.   Lawhed   of 

the  Phelps-Dodge  Corporation,  Morenci, 
Ariz.,  have  been  in  the  Lordsburg,  N. 
M.,  district  where  they  have  been  mak- 
ing examinations  of  mineral  prop- 
erties. 

F.  K.  Ovitz,  superintendent  of  the 
Seattle  station,  U.  S.  Bureau  of  Mines, 
has  resigned  to  accept  a  position  as 
fuel  efficiency  engineer  with  the  Stand- 
p.rd  Oil  Co.  He  will  be  located  at  Whit- 
ing, Ind. 

U.  B.  White,  formerly  with  the  ad- 
ministrative force  of  the  U.  S.  Bureau 
of  Mines  experiment  station  work,  has 
resigned  to  become  assistant  secretary 
of  the  American  Chemical  Society  in 
Washington. 

E.  M.  Bond,  formerly  metallurgist 
and  chemist  of  the  American  Platinum 
Works,  Newark,  N.  J.,  resigned  his 
position  recently  to  accept  similar 
duties  with  the  Interstate  Smelting  & 
Kefining   Co.,   Newark,   N.   J. 

C.  R.  McCollom,  lately  returned  from 
service  in  France,  has  resumed  practice 
in  mining  engineering  and  applied  geol- 
ogy, particularly  in  the  petroleum  in- 
dustry. His  address  is  624  Consol. 
Realty  Bldg.,  Los  Angeles,  Cal. 

Roy  B.  Earling,  55  Congress  St.,  Bos- 
ton, ha.s  resigned  his  position  as  supe- 
rintendent of  the  Metcalf  division,  Ariz- 
ona Copper  Co.,  Ltd.,  and  has  accepted 
a  position  with  the  U.  S.  Smelting,  Re- 
fining &  Mining  Co.,  Boston,  Mass. 

George  E.  Burton  has  resigned  his 
position  of  resident  geologist  for  the 
Empire  Gas  &  Fuel  Co.,  to  join  the  geo- 
logical staff  of  the  East  Butte  Copper 
Mining  Co.  The  latter  is  exploring  for 
oil  and  gas  in  the  mid-continent  field, 
and  has  its  offices  at  1216  Colcord  Bldg:., 
Oklaho-.-iia  City,  Okla. 


M.  M.  Duncan,  of  Ishpeming,  Mich., 
vice-president  and  general  manager  of 
the  Cleveland-Cliffs  Iron  Co.,  is  spend- 
ing a  few  weeks  In  St.  Augustine,  Fla. 

J.  T.  Cargill,  chairman  of  Burmah 
Oil  Co.,  Ltd.,  was  among  those  receiving 
the  Order  of  the  Bath,  K.  C.  B.,  in  the 
first  list  of  New  Year  Honors,  Jan.  1, 
1920. 

E.  Perry  Crawford,  of  Culican,  Sin- 
aloa,  Mexico,  has  returned  to  Silver 
City,  N.  M.,  after  a  six-months'  stay  in 
Mexico.  He  reports  conditions  about 
Culican  as  safe  and  quiet.  He  expects 
to  return  in  a  short  time  to  continue 
work  on  silver  properties  now  under 
the  direction  of  his  partner. 

Daniel  C.  Jackling  was  awarded  a 
Distinguished  Service  Medal  in  recog- 
nition of  his  services  as  war-time  Di- 
rector of  Explosives.  The  award  was 
recommended  by  the  board  charged  with 
such  awards,  and  was  approved  by  Sec- 
retary N.  D.  Baker  who  had  personal 
knowledge  of  the  high  character  and 
the  patriotic  spirit  of  the  recipient. 


International  Motor  Co.  pomts  out 
through  its  vice  president  R.  E.  Fulton, 
that  the  next  stage  in  the  development 
of  highway  transportation  will  be 
freight  terminals  designed  and  oper- 
ated exclusively  for  motor  trucks  in 
the  large  cities  of  the  United  States. 
At  present  this  company  also  has  an 
order  for  six  trucks  to  be  used  by  an 
American  contracting  firm  working  in 
Tokio  on  a  five-year  contract.  Japan 
is  said  to  be  using  an  increasing  num- 
ber of  motor  trucks. 

Loader.  The  Jeffrey  Manufacturing 
Co.  is  also  building  a  new  type  of  self- 
propelled  loader  which  it  calls  the 
Radial  Loader.  This  type,  it  is  claimed, 
overcomes  all  the  objections  to  the  old 
type  of  machine.  It  has  a  three-wheel 
base  permitting  movement  in  either 
straight  lines  or  wide  swaths,  and  will 
feed  itself  into  a  pile  of  material.  The 
tvivelled  third  wheel  and  the  differen- 
tial gears  on  the  two-wheel  axle,  permit 
keeping  the  discharge  chute  stationary 
while  the  pick-up  end  of  the  extending 
elevator  boom  travels  in  a  complete  cii-- 
cle  or  arc  thereof.  The  machine  will 
handle  heavy  material,  pass  over  soft, 
rough,  or  uneven  ground  and  remain 
stable  onder  all  ordinary  ground  con- 
ditions. Power  is  either  electric  or 
gasoline,  and  two  speeds  are  provided. 


John  Langston,  of  New  York,  con- 
sulting electrical  engineer  for  the  In- 
spii-ation  Consolidated  Copper  Co.,  died 
on  Feb.  9,  of  pneumonia  at  Miami, 
Ariz.,  while  on  a  tour  of  inspection. 

-Albert  W.  Tomlin,  recently  named 
State  Mine  Inspector  of  .Arkansas,  died 
at  his  home  in  Greenwood,  Ark.,  on 
Feb.  4,  from  pneumonia  following  an 
attack  of  influenza.  He  was  but  35 
years  of  age. 

J.  T.  Hillis,  well-known  among  Brit- 
ish Columbia  mining  men,  died  recently. 
Mr.  Hillis  went  to  the  province  from 
Montana  in  1900,  and  with  his  partner 
did  the  difficult  preliminary  develop- 
ment work  on  what  is  now  the  Brit- 
annia mine.  Later  he  was  identified 
with  the  group  of  claims  that  developed 
into  the  Hidden  Creek  Mines  of  the 
Granby  Consolidated  Mining  &  Smeltinp 
Co.,  Anyox,  B.  C. 


INDUSTRIAL  NEWS 


Edgar  Zinc  Co.,  Saint  Louis,  Mo.,  an- 
nounces that  its  officers  for  the  year 
are:  A.  S.  McMillan,  president;  J.  S. 
Keefe,  vice-president;  John  Davis, 
secretary-treasurer;  and  L.  B.  Schnei- 
der, auditor. 

Wheeler  Condenser  &  Engineering 
Co..  Carteret,  N.  J.,  has  improved  its 
devices  by  using  a  vertically  split  cas- 
ing about  the  tail  pump,  thereby  secur- 
ing easy  and  quick  removal  for  inspec- 
tion of  the  pump  rotor  or  other  inter- 
nal part.  This  improvement  is  no.v 
being  added  to  both  types  of  condensers. 


r  S.  Patent  >peoitifations  ma.v  be  obtained  from 
the  Patent  Offlee.  Washingrton.  D.  C.  at  10c  each. 

Amalgamator — Machine  for  the  sep- 
aration of  gold,  silver,  and  platinum 
from  sand.  Daniel  Diver.  (1.329,113; 
Jan.  27,   1920.) 

Copper        Leaching.  Metallurgical 

process.  William  E.  Greenawalt.  (1.- 
328,666;  Jan.  20,  1920.) 

Copper  Ores — Process  of  leaching. 
John  J.  Nelson.  (1,326,463;  Dec.  30, 
1919.) 

Mine-Car  Coupling.  John  A.  Bish. 
(1,326,839;  Dee.  30,  1919.) 

Mining-Car  Wheel.  Alfred  Bryant 
Day.     (1,.326,327;  Dec.  30,  1919.) 

Oil-Well  Pump.  Ralph  Gregory,  as- 
signor to  Oil  Well  Reclamation  Co. 
(1,326,338;  Dec.  30.  1919.) 

Potash — Method  of  Digesting  Finely- 
Divided  Materials.  Thomas  C.  Meadows 
and  Frank  L.  Sample,  assignors  to 
American  Potash  Corp.  (1.326,412; 
Dec.  30,  1919.) 

Potassium — Process  of  Obtaining 
Combined  Potassium  from  Minerals. 
Samuel  R.  Scholes.  (1,327,782;  Jan.  13, 
1920.) 

Separating  Device  for  Ores.  Archie 
H.  Jones.     (1,326,453;  Dec.  30.  1919.) 

Separation  of  Ores.  Alfred  Arthur 
Lockwood.     (1,329,127;  Jan.  27,  1920.) 

Separation — Process  and  Apparatus 
for  Ore  Separation.  James  D.  Ross. 
(1,328,456;  Jan.  20,  1920.) 


538 


Engineering    and    Mining    Journal 


Vol.  109,  Xo.  8 


The  Market  Report 

Published  simultaneously  in  San  Francisco  and  mailed  from 
there  to  our  Western  subscribers  as  a  special  service 
pending  the  arrival  of  the  Engineering  and  Mining  Journal 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

Feb. 

Sterling 
Exchange 

Silver 

Feb 

New  York, 
Cents 

London, 
Pence 

New  York, 
Cents 

London, 

Pence 

12 

13 
14 

339J 
345^ 

l32' 
131 

88| 
84J 
82 

16 
17 
18 

335 
334§ 

335^ 

ooo 

83| 
84.^ 
84 

New  York  quotations  are  aa  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.   London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  925  fine. 

Daily  Prices  of  Metals  in  New  York 


Feb. 


12 
13 
14 
16 
17 
18 


Copper 


Electrolytic 


is;@i8^ 

I8i@lSi 
18i@18i 
18f@18i 
18i@18f 


Tin 


99  Per  Cent 


56  @56i 

561 

571 

S8|@58| 

58J@.';9 


Straits 


58i 
59  @59i 
59K'«59f 
59f@60 

60 


Lead 


N.  Y.         1 

1 

8 
8 

8 
8 
8 

75@8.80 
7S@8.80 
7S@>8.80 
7.i@8.80 
75@8.80 

St.  L. 


8.S5@8.60 
8  55@8.60 
8,55@8.60 
8.5S@8.60 
8.5S@8.60 


Zinc 


St.  L. 


8.60@8.70 
8  70@8.80 
8.70@8.75 
8  70@8.75 
8  70f"8  80 


The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing 
values  of  the  metals  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash, 
except  where  St.  Louis  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0.  r2oc.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100 
lb.  above  St.  Louis.    Tin  is  quoted  on  the  basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Lead 

Zinc 

Feb. 

Standard 

Electro- 
lytic 

Spot 

1191 
119^ 

1181 
1194 
119i 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3  M 

12 

13 
14 
16 
17 
18 

122 
1211 

I26J 

12U 
121i 

127 
1271 

127 
127 
127 

388i 
3881 

389 
392 
392i 

389i 
389^ 

390i 
392^ 
393^ 

49 1 

49| 

50i 
501 
511 

50t 
SOI 

511 

5U 
52i 

62^ 
611 

60  f 
60f 
62^ 

641 
63  J 

63 
63 
64J 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
sterling  per  ton  of  2.240  lb. 


All  prices  are  in  pounds 


METAL  MARKETS 

New   York,  Feb.  18,   1920 

During  the  week  the  copper  market 
was  quiet,  and  little  business  was  done 
by  large  interests,  the  average  price 
advancing  about  ic  Lead  was  steady, 
the  New  York  quotation  remaining  un- 
changed, while  the  St.  Louis  price  was 
steady  at  8.55@8.60c.  Zinc  advanced 
slightly  over  last  week,  closing  at 
8.70@8.80c.  St.  Louis.  Transatlantic 
freights  were  unchanged.  Transpacific 
freights  remained  at  $12  from  Hong- 
kong and   Kobe  to  San   Francisco. 

Copper 

Copper  has  been  very  dull  during  the 
week,  and  there  has  been  little  or  no 
buying  by  large  consumers,  who  have 
been  held  back  by  lack  of  transporta- 


tion facilities,  due  largely  to  congestion 
resulting  from  recent  storms,  and  who 
have  experienced  much  difficulty  in 
some  cases  by  labor  shortage  due  to 
the  epidemic  of  influenza.  Some  busi- 
ness has  been  done  by  outside  dealers 
at  18^@185c.  and  this  business  is  rep- 
resentative of  market  conditions  at  this 
time.  Large  producers  are  not  meeting 
the  outside  market,  but  are  holding 
firm  at  around  19c.  Export  business  is 
reported  done  regularly  at  19c.  and  a 
little  higher. 

Copper  Sheets — No  change  in  base 
price  of  292C.  per  lb.  set  early  in  Janu- 
ary.   Wire  22.ic.  per  lb. 

Tin 

Tin  has  been  very  quiet  during  the 
week,  with  practically  no  domestic 
market,  although  quotations  for  99  per 
cent   tin   were  advanced  from   5fi3o.   to 


.57Rc.  on  Feb.  16.  Straits  tin  for  future 
delivery  is  quoted  as  follows:  Feb.  13, 
60c;  Feb.  14,  605c.;  Feb.  16,  60J@61c.; 
Feb.  17,  603c. 

On  Feb.  10,  950  tons  arrived  from 
Singapore  in  addition  to  the  450  tons 
previously  reported;  on  Feb.  11,  20 
tons  and  on  Feb.  1.3,  650  tons  arrived 
from  Bolivia;  on  Feb.  14,  800  tons 
arrived  from  the  Straits  and  195  tons 
from  Liverpool. 

Lead 

Lead  has  been  firm  and  in  pretty 
good  demand,  the  principal  producers 
maintaining  their  official  price  at  SJc. 
New  York  throughout  the  week.  To- 
day prices  ranging  from  8.57i@8.61Jc. 
St.  Louis  are  reported  to  have  been 
obtained  for  minor  quantities,  and  some 
small  lots  were  reported  sold  as  high  as 
around  8.65c.  St.  Louis,  and  9c.  New 
York.  Canadian  consumers  have  been 
liberal  purchasers  of  Mexican  bonded 
lead  at  around  8c.,  and  during  the 
latter  part  of  the  week  London  has 
been  a  buyer  of  bonded   lead. 

Zinc 

The  London  market  is  firmer.  For- 
eign exporters  put  in  large  demands  in 
the  belief  that  the  London  market 
would  go  higher,  and  this  sent  the 
price  up  around  SiiC.  Today's  London 
price  shows  an  advance  of  £1  15s.  per 
ton  over  yesterday. 

Domestic  consumers  in  some  eases 
during  the  week  appeared  to  be  averse 
to  paying  over  8Jc.,  but  producers  and 
dealers  refused  to  part  with  the  metal 
at  that  figure. 

Zinc  Sheets— $12.,50  per  100  lb.,  less. 
8  per  cent  on  carload  lots.  Slightly 
higher  prices  for  export.    Unchanged. 

Gold.  Silver  and  Platinum 

Gold — Gold  has  been  quoted  in  Lon- 
don as  follows:  Feb.  12,  120s.;  Feb.  13 
and  14,  121s.  6d.;  Feb.  16,  121s.  3d  ; 
Feb.  17,  122s.;  Feb.  18,  122s.  6d. 

Silver — Owing  to  the  approach  of  the 
Chinese  New  Year,  the  <lemand  from 
the  East  has  not  been  so  broad,  but 
such  amounts  as  have  been  for  sale 
have  been  absorbed  for  shipment.  Some 
coin  is  still  being  refined  and  put  on 
the  London  market. 

The  general  stock  of  money  in  the 
United  States  on  Feb.  1  totaled 
$7,744,769,263;  of  this,  $2,762,905,481 
was  in  gold  coin  and  bullion,  $285.- 
221,775  in  standard  silver  dollars,  and 
$232,784,726  in  subsidiary  silver.  The 
money  in  circulation  on  Feb.  1  was 
$5,846,086,199,  or  $54.77  per  capita. 

Silver  mining  in  Canada  has  been 
very  profitable   on   account   of  adverse 
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exchange  rates.  Canadian  miners  are 
receiving  as  much  as  $1.55  per  oz.  in 
Canadian  currency,  because  of  a  pre- 
mium of  about  15  per  cent  on  American 
money.  Cobalt  mines  are  taking  ad- 
vantage of  this  situation  and  last  week 
shipped  over  $600,000  worth  of  silver 
bullion. 

Foreign  Exchange — Was  quoted  yes- 
terday as  follows:  The  pound  sterling 
at  $3,343;  francs  at  14.37  to  the  dollar; 
Italian  lire  at  18.32  to  the  dollar;  Ger- 
man marks  at  1.01c.  Today  the  pound 
sterling  is  quoted  at  $3.36. 

Henry  C.  Emery  of  the  foreign  de- 
partment of  the  Guaranty  Trust  Co.  of 
New  York,  in  discussing  the  foreign 
exchange  situation  ,  according  to  a 
report  in  the  New  York  Times  of  Feb. 
18,  said  there  was  no  mystery  about 
it,  for  in  normal  times  it  was  governed 
by  simple   principles. 

"The  old  exchange  problem  was  sim- 
ply the  problem  of  the  relative  value 
of  funds  in  different  places,"  said  Mr. 
Emery.  "Today  it  is  largely  a  ques- 
tion of  the  different  values  of  the  funds 
themselves — that  is,  of  the  relative 
value  of  different  kinds  of  money.  It 
is  no  longer  determined  by  purely  busi- 
ness conditions.  It  is  affected  by  poli- 
tical conditions  as  well." 

Mexican  dollars  at  New  York:  Feb. 
12,  holiday;  Feb.  13,  lOli;  Feb.  14, 
1011;  Feb.  16,  lOOi;  Feb.  17,  100;  Feb. 
18,  160. 

Platinum — Market  quiet  around  $1-50 
per  oz. 

Palladium— $130@$135  per  oz. 

Iridium — Quoted  nominally  at  $300. 

Other  Metals 

Aluminum  —  32@33c.  per  lb.,  un- 
changed. 

Antimony  —  Market  is  very  firm. 
Sales  of  ordinary  brands,  both  spot  and 
futures,  average  about  lljc.  W.C.C., 
12c.,  and  Cookson's  spot,  14Jc.,  futures, 
13ic. 

Bismuth  —  Unchanged  at  $2.50  for 
500-lb.  lots. 

Cadmium  —  Unchanged  at  $1.40@ 
$1.50  per  lb. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.     Unchanged. 

Quicksilver — Fair  demand  at  $85  per 
75-lb.  flask.  San  Francisco  wires  $83, 
firm. 

Other  Ores  and  Minerals 

Chrome  Ore — 75c.  per  unit  for  50  per 
cent  ore.  Some  Indian  ore  on  the 
market  at  this  price. 

Manganese  Ore  - —  Demand  is  active 
with  price  up  to  80c.  per  unit  for  high- 
grade  ore. 

Molybdenum  Ore — 70@75c.  per  lb. 
MoSj  for  high-grade  concentrate. 

Tungsten  Ore — Chinese  wolframite  is 
being  sold  at  from  $6@$6.25  per  ton 
according  to  grade.  Little  other  ore 
sold. 

Barytes— White,  $34@$36  per  ton; 
off-color,  $22@$28  per  ton. 

Graphite — Ceylon  grades  are  quoted 
unchanged:    Lump,  15@16c.;  chip,  11@ 


12c.;  dust.  8@9c.  Domestic  flake  about 
10c.  per  lb.  Mexican  and  Korean  ore 
running  80@85  per  cent  amorphous 
carbon  brings  about  $55@$60  per  ton. 

Nitrate — $3.85  per  c^vt. 

Fuller's  Earth— Domestic,  $15  f.o.b. 
New  York  state. 

Feldspar  —  $13..50(a)$18  f.o.b.  mines, 
Tennessee  and  New  York. 

Fluorspar — Lump  oi-e  containing  85 
per  cent  CaFs  and  not  over  5  per  cent 
SiO:  is  quoted  unchanged  at  $16  f.o.b. 
mines  at  Tonuco,  N.  M. 

Pyrites — Spanish  pyrites  is  quoted  at 
16c.  per  unit  for  furnace-size  ore,  free 
from  fines,  c.i.f.,  Atlantic  ports. 

Sulphur — Prices  average  $18  per  ton 
for  domestic  and  $20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Practically 
no  change  in  past  two  or  three  months. 
Export  demand  falling  off  on  account 
of  exchange  and  domestic  consumers 
are  largely  booked  for  the  year. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Feb.  14 — Zinc  blende, 
per  ton,  high,  $54.10;  basis  60  per  cent 
zinc,  premium,  $51;  Prime  Western, 
$47.50@$50;  fines  and  slims,  $47.50@ 
$45;  calamine,  basis  40  per  cent  zinc, 
$35.  Average  settling  prices:  blende, 
$51.02;  calamine,  $36;  all  zinc  ores, 
$.50.95. 

Lead,  high,  $102.40;  basis  80  per  cent 
lead,  $100;  average  settling  price, 
$98  94  per  ton. 

Shipments  the  week:  Blende,  12,202; 
calamine,  62;  lead,  2,764  tons.  Value, 
all  ores  the  week,  $898,280. 

Shippers  of  both  zinc  and  lead  this 
week  diverted  an  unusually  large  num- 
ber of  cars  to  moving  lead  to  fill  a 
marked  shortage  at  the  smelters.  Offer- 
ings for  zinc  blende  began  the  week  at 
$47.50,  but  found  few  sellers.  An  ad- 
vance to  $48  found  a  few  more  sellers 
and  likewise  $49  basis,  but  not  until 
$50  basis  was  offered  was  there  any 
perceptible  amount  of  ore  changing 
hands. 

Platteville,  Wis^  Feb.  14  —  Blende, 
basis  60  per  cent,  $54  base  for  pre- 
mium grade  and  $51  base  for  Prime 
Western  grade.  Lead  ore,  basis  80  per 
cent  lead,  $100  per  ton.  Shipments  for 
the  week  are  blende,  1,459;  calamine, 
60;  lead,  334  tons.  For  the  year  to  date 
totals  are:  Blende,  10,541;  calamine, 
510;  lead,  1,083;  sulphur  ore,  30  tons. 
During  the  week  2,213  tons  blende  was 
shipped   to   separating  plants. 

Iron  Trade  Review 
Pittsburgh,  Feb.  17,  1920 

From  the  appearance  of  the  iron  and 
steel  market  it  would  seem  that  steel 
is  scarcer  than  ever,  and  fancy  prices 
are  still  being  bid  for  small  prompt 
lots.  In  regard  to  late  deliveries,  the 
U.  S.  Steel  Corporation  and  at  least 
two  independents  stand  by  the  stabil- 
ized prices,  although  not  on  the  same 
level,  and  the  other  sellers  cannot  be 
said  to  be  in  the  market  at  all.  The 
monthly  report  of  steel-ingot  produc- 
tion, issued  last  week  for  the  first  time 
since  August,  1919,  showed  production 
in  January  at  the  rate  of  about  40,600,- 


000  tons  a  year.  Thus  the  industry  is 
still  running  much  below  its  capacity, 
and  the  trade  is  looking  for  better  con- 
ditions. 

Transportation  conditions  do  not 
show  much  improvement,  although 
niany  promises  are  made  by  the  rail- 
roads that  with  the  end  of  the  winter 
a  marked  uplift  for  the  better  will  be 
sho^vn.  Steel  consumers  hope  this  is  all 
true,  as  the  distribution  of  steel  now 
stocked  in  the  warehouses  of  the  mills 
would  help  the  trade  materially. 

Pig  Iron — The  furnaces  are  doing 
slightly  better  than  in  January,  and 
the  indications  are  that  the  output  of 
merchant  pig  iron  in  this  district  will 
make  a  better  showing  than  last  month. 
There  is  a  higher  demand  for  prompt 
iron,  there  being  little  doing  in  early 
deliveries.  A  substantial  premium 
could  be  secured  for  prompt  delivery. 
The  bessemer  pig-iron  market  is  quiet 
this  week,  there  being  little  tonnage 
movement.  In  the  buying  movement  of 
the  last  week  bessemer  iron  did  not  go 
above  $42,  Valley;  basic  advanced  to 
$43  under  much  heavier  pressure. 

Spiegeleisen  —  Active  at  $55  f.o.b. 
Maryland  and  $60  f.o.b.  buyer's  works, 
Pittsburgh  district. 

Steel 

Steel — There  is  a  good  demand  for 
plates,  and  a  fairly  large  producer  who 
has  been  a  conservative  seller  was  quot- 
ing as  high  prices  as  seems  possibly 
obtainable,  3.50c.,  and  higher  on  fair- 
sized  lots,  but  this  seller  is  now  out  of 
the  market,  having  been  well  sold  up. 
The  general  plate  market  is  quoted  at 
3.50c. @4c.  Sheet  bars  continue  around 
the  $65  to  $70  mark;  the  small  bes- 
semer billets  bring  $60  or  a  little  over. 

Coke — There  has  not  been  any 
broadening  of  the  Connellsville  coke 
market.  What  production  there  is 
seems  to  be  going  out  on  contract,  leav- 
ing hardly  anything  to  be  offered  in 
the  market  for  purchase.  Although 
there  is  little  activity,  there  is  at  least 
a  market,  rather  well  defined,  at  the 
Government  limits,  $6  for  furnace  and 
$7  for  foundry.  Furnaces  have  been 
very  well  supplied  with  coke  for  a  week 
or  more,  compared  with  previous  serv- 
ice, but  in  no  case  has  it  been  satis- 
fying. A  few  of  the  operators  who  are 
optimistic  in  their  thoughts  of  the 
future  are  canvassing  the  market  for 
prospects  in  the  second  half  of  the  year, 
and  seem  to  be  well  pleased  with  their 
success.  They  look  for  $10  coke  and 
believe  that  pig  iron  will  go  much 
above  $45. 

Ferroalloys 

Ferrcmanganese — Quoted  as  high  as 
$170  per  ton,  f.o.b.  buyer's  works,  Pitts- 
burgh district.  $155@$165  f.o.b.  Mary- 
land. 

Ferrosilicon — There  is  no  change 
from  last  week,  electrolytic  remaining 
steady  at  $80  for  50  per  cent  and  $140 
for  75  per  cent  delivered.  Bessemer 
ferrosilicon  remains  at  $59.50  for  10  per 
cent,  $62.80  for  11  per  cent,  and  $66.10 
for  12  per  cent,  f.o.b.  Jackson,  Ohio. 
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IS  IT  TRUE? 

THAT  the  vastly  predominant  and  average  dip  of  important  mineral  veins  of  the 
fissure  type  in  western  North  America  is  seventy  degrees  from  the  horizontal? 
It  is  so  in  my  experience.  It  is  also  true,  though  less  strikingly,  of  faults.  I  have  never 
seen  attention  called  to  what  has  the  suspicious  appearance  of  covering  up  a  law.  If 
so,  why? 

This  is  a  problem  for  the  mining  engineer,   the  geologist,   and   the  geophysicist 
combined.    The  mining  engineer  and  the  geologist  can  testify  whether  or  not  it  is  true, 
and  the  geologist  and  the  geophysicist  can  perhaps  tell  us  why  it  is  so,  if  it  be  true. 
I  haven't  the  slightest  idea. 
Is  It  True? 

That  important  mineral  veins  of  the  fissure  type  in  western  North  America  tend 
distinctly  to  strike  easterly-westerly  rather  than  northerly-southerly?  It  is  so  in  my 
experience,  and  I  have  never  seen  attention  called  to  what  must,  if  true,  denote  some 
broad  underlying  principle.  I  mean  this  as  a  generalization,  not  an  approximately 
exact  mathematical  statement — which  I  do  mean  in  the  case  of  the  dip  angle  problem 
above.  If  the  strike  tendency  is  true  as  a  generalization,  why  is  it  so  in  a  region 
where  the  principal  folds,  intrusions,  and  faults  follow  a  general  northerly-southerly 
trend? 

The  mining  engineer,  the  geologist,  and  the  geophysicist  are  requested  to  make 
short  comments  on  the  above,  which  we  will  publish,  if  of  sufficient  interest,  in  the 
"What  Others  Think"  department.  Don't  bother  to  point  out  to  us  the  thousand 
exceptions — we  know  them  already.     Stick  to  the  main  question. 

J.  E.  Spurr. 


The  Banker's  Dream 

He  is  living  on  the  interest  of  his  debts — Ancient  Joke 

THE  study  and  handling  of  bonds,  notes,  credits, 
exchange,  acceptances,  discounts,  and  rediscounts 
leads  to  a  strange  type  of  madness.  From  the  type 
of  madness  where  a  mass  of  paper  money  is  supposed 
to  be  on  a  gold  standard  because  secured  by  a  40  per 
cent  "gold  reserve"  in  the  vaults  in  Washington,  it  is 
natural  to  progress  to  the  complete  madness  induced 
by  long  exposure  to  paper  currency,  of  believing  the  gold 
altogether  unnecessary.  A  banker  speaking  the  other 
evening  to  the  New  York  Section  of  the  American 
Institute  of  Mining  and  Metallurgical  Engineers  de- 
clared his  belief  that  the  paper  was  the  reality  and  the 
gold  a  superstition.  He  proposed,  as  an  international 
remedy,  to  fund  together  all  the  national  debts  in  the 
form  of  an  international  bond  issue,  and  to  issue  paper 
currency  secured  by  these  bonds.  "Then,"  he  said,  "we 
should  have  plenty  of  money" — on  account  of  the  im- 
mense total  of  the  bond  issue,  and  hence  of  the 
security. 

The  idea  sounds  good  to  us — just  before  the  wife 
says,  "Wake  up — you're  dreaming!     Get  up  and  go  to 


work;  and  first  fix  the  furnace,  and  shovel  the  snow 
off  the  sidewalk  before  breakfast."  Oh,  boy!  What  a 
grand  plan !  The  more  we  owe,  the  more  money  we  have. 
If  we  haven't  enough,  all  we  have  to  do  is  to  increase 
our  debts,  and  issue  more  money  on  them  as  security. 

The  troublesome  gold  question  we  get  rid  of  by  abso- 
lutely refusing  to  recognize  it — gold  shall  be  outlawed, 
and  on  our  pyramided  debts  we  shall  rise  to  heights  of 
affluence  and  speculative  joy  yet  unexplored.  What  a 
wonderful  banker's  dream!  What  unlimited  rake-offs! 
It  is  possible,  is  it  not — nay,  probable — that  there 
would  be  room  for  more  bankers?  If  so,  we  should 
like  to  apply.    Possibly  we  could  aU  be  bankers. 

Wake  up,  Mr.  Banker,  you're  dreaming!     It  snowed 

a  foot  last  night,  and  the  wind  is  blowing  like ! 

Get  up  and  go  to  work! 


Jellyfish  and  Barnacles 

FROM  an  economic  standpoint,  at  the  present  junc- 
ture, we  may  group  ourselves  in  this  thrice-blest 
(by  comparison  with  the  rest  of  the  world)  America, 
as  jellyfish  and  barnacles,  as  floaters  and  sinkers.  The 
heavier-than-water  or  attached  type  is  tied  dovsn  to  the 
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gold  standard;  the  lighter-than-water  or  opportunist 
type  travels  along  with  credit  inflation.  As  the  sea  of 
inflation  rises,  the  latter  ever  swims  joyously  in  the 
sunlight,  while  to  the  former  the  light  of  day  becomes 
ever  dimmer. 

The  sinkers  or  barnacles  are,  first  of  all,  the  gold 
miners.  They  are  the  hopelessly  anchored  type.  But  in 
the  same  class,  more  or  less,  are  most  of  the  salaried 
folk  whose  wage  was  fixed  on  a  gold  basis — teachers, 
professors.  Government  employees — all  those  deriving 
income  from  investments,  and  the  mass  of  all  salaried 
employees.  They  are  the  new-poor;  while  the  cost  of 
living  has  doubled,  their  income  has  not  changed,  or,  if 
it  has  changed,  the  change  has  not  been  in  proportion. 

The  floaters  or  jellyfish  are  pre-eminently  those  who 
buy  and  sell  on  the  same  basis,  whatever  the  inflation — 
merchants  of  all  sorts,  business  men  of  many  sorts — 
especially  dealers  in  things  to  wear  and  to  eat,  dealers 
in  luxuries  bought  deliriously  by  the  new-rich,  labor 
of  nearly  all  kinds,  farmers,  and  real-estate  men.  The 
sinkers  (let  us  not  follow  the  barnacle  and  jellyfish 
metaphor  too  closely)  struggle  for  relief  as  the  tide 
rises;  and  every  now  and  then  one  frees  himself  and 
rises  to  the  surface,  where  he  fattens  on  the  sunlight, 
as  who  should  say,  "Another  Survey  geologist  has 
joined  the  Sun  Oil  Company."  Otherwise,  the  location 
of  the  sinker  is  marked  at  the  surface  only  by  bubbles 
as  he  struggles  for  existence  or  breathes  his  last.  Col- 
leges (professors  of  economics  and  all)  struggle  to  float 
• — huge  funds  are  begged  for,  for  the  floaters,  as  life- 
savers  ;  and  the  whole  stupid  but  vital  excitement  of  the 
day  is  to  keep  on  top — if  you  can. 

Some  of  these  professors  of  economics  tell  us  that  we 
are  on  a  permanently  higher  price  level.  Be  sure  of 
one  thing,  however:  with  no  fixed  standard  there  can 
be  no  fixed  level  at  all.  We  are  warned  that  shoes  will 
be  50  per  cent  higher  in  the  spring.  The  shoes  you 
used  to  pay  $5  for,  and  now  pay  $10,  will  cost  you  $15. 
Cheer  up,  however;  shoes  cost  $150  a  pair  (600  marks) 
in  Germany.  In  gold?  Surely,  in  both  countries;  both 
the  United  States  and  Germany  are  on  a  gold  basis.  But 
we  fear  we  must  qualify :  the  price  of  gold  at  ten  times 
as  much  in  Germany  as  in  the  United  States  is  too 
much  for  either  a  miner  or  an  economist  to  explain.  In 
fact,  the  price  of  shoes  will  be  on  the  same  basis  in 
both  countries — the  basis  of  bunk,  positive  and  com- 
parative. In  other  countries  the  basis  is  superlative; 
in  Austria  they  are  using  the  krone  notes  for  pasting 
over  cork  stoppers  on  bottles. 

If  governments  would  adopt  the  same  standards  of 
business  solidity  as  are  upheld  for  individuals  and  cor- 
porations, our  financial  difllculties  would  dissolve;  and 
gold  miners  and  other  barnacles  would  not  be  robbed 
by  the  bankers  and  other  floaters.  But  the  game  is  too 
good  for  the  "financier"  to  overlook.  A  few  years  ago 
old-fashioned  Nicaragua  was  shown  how  to  do  the  trick 
by  obliging  American  bankers.  Nicaragua  was  on  sub- 
stantially the  same  monetary  basis  as  Mexico — pinning 
its  benighted  faith  upon  "sols,"  or  healthy  silver  dollars 
like  the  Mexican  peso,  worth  the  face  value  in  silver, 
at  the  then  current  price.  The  bankers  showed  the 
government  how  to  put  the  country  on  a  "gold  basis." 
The  "sols"  were  all  called  in,  and  new  silver  coins  hav- 
ing the  same  face  value,  but  only  half  the  size  (cordo- 
bas),  in  imitation  of  the  Yankee  trick,  were  issued. 
Carrying  the  game  a  bit  further  than  in  the  United 


States,  no  "gold  reserve"  Was  established  for  Nica- 
ragua ;  but  the  "prestige"  of  the  American  bankers  was 
substituted!  It  takes  a  financier  to  make  two  dollars 
grow  where  one  dollar  grew  before;  but,  for  a  quick 
turn,  the  second  dollar  has  to  be  stolen  from  its  original 
possessor. 


Western  vs.  Eastern  Co-operation 

MINING  and  metallurgical  engineers  who  are 
familiar  with  technical  industries  in  both  the 
East  and  the  West,  and  who  have  had  opportunity  to 
observe  the  attitude  of  the  individual  members  of  the 
technical  staffs  of  mining,  metallurgical,  and  chemical 
enterprises,  have  been  impressed  by  the  extreme  diver- 
gence between  Eastern  and  Western  policy.  An  Eastern 
technical  man  who  is  attached  to  a  large  industrial 
enterprise  frequently  engages  willingly  in  conversation, 
with  the  attitude  of  one  whose  sole  purpose  is  to  gather 
as  many  new  ideas  as  possible  from  the  discussion, 
but  to  give  practically  nothing  in  return,  unless  it  be 
the  impression  that  he  is  full  of  trade  secrets  but  dare 
not  impart  them.  This  attitude  on  the  part  of  the 
Eastern  technical  man  may  be  the  result  of  a  general 
belief  that  successful  competition  with  others  may  be 
maintained  only  so  long  as  some  secret  method  or  proc- 
ess is  carefully  guarded. 

The  Western  engineer  is  likely  to  gain  the  impres- 
sion that  the  Eastern  policy  is  to  build  up  an  industry 
around  one  or  more  trade  secrets.  In  one  instance  this 
policy  was  so  carefully  followed  that  the  work  of  one 
research  department  was  not  permitted  to  be  known 
in  another  department  in  the  same  organization.  It  is 
only  fair  to  admit  in  this  connection  that  in  certain 
instances  a  chemical  or  metallurgical  patent  would  be 
difficult  or  impossible  to  defend  successfully,  even  with 
unlimited  financial  resources,  thanks  to  our  inadequate 
patent  laws.  However,  as  a  general  policy,  the  reluc- 
tance to  co-operate,  and  the  unwillingness  to  let  go  of  a 
single  idea  because  the  other  fellow  might  develop  it, 
surely  have  a  tendency  to  stunt  the  growth  of  the  organ- 
ization that  fosters  the  practice,  and,  in  a  more  general 
way,  hamper  the  development  of  the  industry  con- 
cerned. 

Now  turn  to  the  general  attitude  of  the  typical,  suc- 
cessful Western  industrial  .enterprise,  and  note  how  it 
differs  from  that  of  the  Eastern  company  engaged  in 
similar  activity.  When  the  Eastern  engineer  comes 
West  for  the  first  time,  he  is  usually  surprised  to 
observe  how  cordially  he  is  received  at  a  mining  or 
metallurgical  plant,  large  or  small.  There  is  none  of 
that  secretiveness  that  characterizes  the  Easterner's  at- 
titude. The  willingness  and  freedom  with  which  his 
questions  are  answered,  however  inquisitive  they  may 
be,  is  a  refreshing  revelation  to  him.  At  first  he  won- 
ders how  an  organization  could  afford  to  give  away  all 
it  knows  and  hope  to  compete  successfully  with  its  in- 
dustrial rivals.  The  secret  of  the  phenomenal  develop- 
ment of  many  of  the  Western  mining  and  metallurgical 
organizations  is  that  they  have  no  secrets;  they  are  not 
at  the  mercy  of  one  or  two  jealously  guarded  concealed 
and  hidden  methods  or  processes.  New  ideas  circulate 
freely  in  the  organization  and  between  the  technical 
men  of  rival  enterprises.  The  benefit  is  mutual;  every- 
body gains.  New  ideas  are  developed  which  anybody 
is  welcome  to  use. 
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This  is  better  than  smothering  an  idea  so  that  nobody 
can  use  it. 

Although  some  exceptions  might  be  cited,  it  is  gen- 
erally true  that  co-operation  is  better  than  secrecy. 
Co-operation  builds  up,  whereas  secrecy  holds  down. 
Exchange  of  information  enlightens;  concealment  mys- 
tifies. Collaboration  assists  development;  opposition 
impedes  it.  The  liberal  and  generous  exchange  of  ideas 
among  engineers,  metallurgists,  and  chemists  is  a  pow- 
erful factor  in  the  scientific  achievements  of  our  nation ; 
whereas  the  practice  of  hoarding  valuable  information, 
when  not  justified  by  necessity,  is  a  millstone  retarding 
advancement. 


Another  Market  Myth 

THE  Engineering  and  Mining  Journal's  quotations 
on  copper  have  frequently,  to  our  knowledge,  been 
accused  of  being  too  low — a  fact  which,  if  true,  would 
work  to  the  disadvantage  of  the  small  miner  and  to  the 
advantage  of  the  purchasing  custom  smelter.  The  im- 
plication was  collusion — an  implication  which  we  have 
disposed  of  in  a  preceding  editorial  note  as  far  as  the 
McGraw-Hill  company  is  concerned,  and  which  we  shall 
now  proceed  to  do  as  regards  the  Engineering  and  Min- 
ing Journal. 

Please  refer  to  a  table  originally  compiled  by  the 
Engineering  ayid  Mining  Journal  and  reprinted  in  the 
"Mines  Handbook,"  edited  by  Walter  Harvey  Weed — 
the  last  edition  fl918)  which  has  appeared — page  212. 
This  table  gives  for  each  year  of  the  twelve  years  1905- 
1916  the  average  price  actually  realized  for  copper,  as 
reported  by  eight  of  the  largest  producers  representing 
40  per  cent  of  the  United  State?  production  (which  is 
regarded  as  representative  of  the  whole  industry)  ;  and 
compare  these  with  the  average  of  the  Engineering  and 
Mining  Journal  quotations  for  that  year.  In  1905  the 
average  realized  was  15.597c.,  against  the  Engineering 
and  Mining  Joxirnal's  quotation  of  15.699;  in  1906, 
19.146,  against  19.616;  in  1907,  18.043,  against  20.661; 
in  1908,  13.348,  against  13.424;  in  1909,  13.211,  against 
13.335;  in  1910,  12.96,  against  13.039;  in  1911,  12.657, 
against  12.634;  in  1912,  15.841,  against  16.341;  in  1913, 
15.222,  against  15.269;  in  1914,  18.458,  against  13.602; 
in  1915,  17.299,  against  17.275;  and  in  1916,  25.710, 
against  27.202.  It  will  be  noted  that  in  ten  out  of  the 
twelve  years,  the  Engineering  and  Mining  Journal's 
average  copper  quotations  were  higher  than  the  prices 
actually  received  by  the  large  producers,  by  a  margin 
as  great  as  2ic  in  1906  and  IJc.  in  1916.  For  the  two 
other  years.  Engineering  and  Mining  Journal  quotations 
were  only  very  slightly  lower — so  close,  as  to  be  practi- 
cally a  check  with  the  prices  realized. 

In  general,  on  a  rising  market,  Engineering  and  Min- 
ing Journal  figures  have  been  higher  than  those  of  the 
speculative  market,  which  is  generally  quoted  by  other 
publications ;  on  a  declining  market  they  have  been  gen- 
erally lower ;  for  the  i-eason  that  the  speculative  market 
tends  to  lag  behind,  and  follow  in  the  wake  of  the 
movement  of  the  real  market. 


The  Improvement 
In  Mine  Hoists 

MINING  ore  to  the  best  advantage  is  only  one  of 
the  things  which  the  mining  engineer  must  con- 
sider. Another,  and  a  very  important  subject  for  cogi- 
tation, is  how  to  get  his  product  to  the  surface.    Until 


seven  or  eight  years  ago  steam  hoists  were  the  rule,  and 
in  many  districts  this  type  is  still  popular.  Some  highly 
developed  equipment  of  this  kind  has  been  installed,  as 
at  the  Red  Jacket  shaft  of  the  Calumet  &  Hecla,  in 
Michigan,  where  two  2,850  hp.  triple-expansion  hoists 
lift  a  10-ton  load  in  a  vertical  shaft  almost  a  mile  deep 
at  a  speed  of  about  3,500  ft.  per  min.  The  weight  of 
the  skip  and  the  total  length  of  the  steel  cable  is  nearly 
as  much  as  the  load  hoisted. 

Electric  hoists  have,  however,  rapidly  gained  in  favor, 
particularly  since  the  introduction  of  suitable  motor 
equipment.  This  type  is  now  popular  in  the  Western 
states  and  is  being  considered  by  the  French  engineers 
for  the  re-equipment  of  the  devastated  mines  in  the 
north  of  France.  It  has  been  widely  installed  in  the 
Butte  district,  the  Butte  &  Superior  company  having  an 
extremely  powerful  one,  driven  by  two  1,800  hp.  direct- 
current  motors.  The  world's  largest  electric  hoists, 
however,  accoi-ding  to  John  Munro,  of  the  Johannesburg 
Consolidated,  are  to  be  installed  at  the  Randfontein 
Central  mine.  These  hoists,  or  winders  as  they  are 
called  by  British  engineers,  are  to  be  capable  of  raising 
a  net  load  of  five  tons  each,  from  a  depth  of  5,000  ft. 
at  4,000  ft.  per  minute. 


Contemporary  Metal  Quotations 

OUR  contemporary  the  Mining  and  Scientific  Press 
reverts  to  the  old  theme  of  the  Engineering  and 
Mining  Journal's  metal  quotations,  concerning  which  we 
are  endeavoring  to  educate  our  readers.  The  general 
tenor  of  the  criticism  is  that  while  the  Engineering  and 
Mining  Journal's  quotations  under  Mr.  Ingalls  had  been 
unspeakably  rotten,  now  that  he  had  relinquished  them 
they  would  be  far  worse. 

The  criticism  is  unfair  in  this — that  it  leaves  the 
readers  with  the  impression  that  its  ovm  quotations 
are  better — and  neglects  to  inform  them  that,  faulty  as 
the  Engineering  and  Mining  Journal's  quotations  may 
be,  they  are  acknowledged  the  best.  Other  quotations, 
including  those  of  the  Mining  and  Scientific  Press, 
reflect  the  minor  or  speculative  market,  those  of  the 
Engineering  and  Mining  Journal  the  whole  market, 
giving  due  and  proper  weight  to  the  minor  or  specula- 
tive market. 


Oil  Field  Practice  Which 
Should  Be  Obsolete 

UNDER  the  title  "What  Others  Think"  on  page  545, 
we  are  publishing  a  communication  from  George  A. 
Laird  which  brings  up  a  question  of  considerable  im- 
portance. The  art  of  drilling  for  oil  has,  outside  of 
the  emplojTiient  of  rotary  tools,  advanced  but  little 
since  the  early  days  of  the  industry.  This  speaks  well 
for  the  efficiency  of  the  equipment  which  has  stood  the 
test  of  time  but  is  not  indicative  of  a  proper  amount 
of  progressiveness  among  those  who  have  made  and 
used  the  tools. 

The  average  oil  field  practices  of  today  are  anything 
but  shining  examples  of  modernism  and  efficiency.  Can- 
not some  of  our  mining  engineers  who  have  entered 
the  oil  fields  devote  some  of  their  time  to  making  the 
work  of  drilling  for  oil  as  scientific  a  practice  as  metal 
mining? 

We  would  be  glad  to  hear  other  opinions  on  this  sub- 
ject, particularly  as  to  the  most  fertile  fields  for  in- 
ve.stigation  and  experiment. 
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What  Others  Think 


The  Chestatee  Relief  Case 

Considerable  publicity  has  been  given  in  recent  issues 
of  the  Engineering  and  Mining  Journal,  under  "News 
From  Washington,"  to  the  attack  made  on  me  by 
the  attorney  for  the  claimants  in  the  claim  of  the 
Chestatee  Pyrites  &  Chemical  Co.  for  reimbursement 
under  the  War-Minerals  Relief  Act.  Charges  were 
made  that  I  either  did  not  or  would  not  understand  the 
claim,  and  other  efforts  were  made  to  discredit  the 
accounting  work. 

Some  of  the  evidence  from  the  other  side  may  be  of 
interest  to  those  who  have  followed  this  case  in  the 
Engineering  and  Mining  Journal.  During  my  exam- 
ination before  the  committee  on  Mines  and  Mining 
the  attorney  for  the  claimant  was  told  plainly  by 
me  that  he  was  misconstruing  my  report  and  distorting 
the  figures  therein  for  the  purpose  of  confusing  the 
committee. 

Later  I  was  asked  to  prepare  a  statement  showing 
what,  on  the  basis  of  the  award  recommended  by  the 
commission,  it  was  considered  the  25,000-ton  plant 
would  have  cost.  I  prepared  the  statement  and  filed  it, 
together  with  the  accompanying  explanatory  statement, 
in  which  I  take  occasion  to  answer  some  of  the  charges 
made  against  me.  There  was  not  much  "come-back" 
on  this.  Mr.  Pratt  asked  me  if  in  making  the  statement 
that  the  expenditures  prior  to  date  of  stimulation,  bank 
and  cash  balances,  acounts  receivable,  etc.,  should  not 
have  been  included  in  the  claim,  I  took  into  considera- 
tion the  $200,000  salvage  allowed  by  him.  I  answered 
this  question  by  asking  him  what  salvage  he  had  placed 
upon  his  bank  account,  accounts  receivable,  etc. 

The  whole  idea  seemed  to  be  to  discredit  all  the  work 
done  on  their  claim,  and  the  extracts  will  show  how  these 
charges  were  met.  C.  B.  HOLMES. 

Washington,  D.  C,  Feb.  16,  1920. 

The  statement  prepared  by  Mr.  Holmes  that  he  refers 
to  in  the  above  letter  is  given  as  follows : 

Attached  is  a  statement  showing  that  in  view  of  the 
award  made,  the  commission  considered  $386,586.61  would 
have  been  the  cost  of  a  25,000-ton  enterprise  (exclusive  of 
railroad);  this  statement  also  being  explanatory  of  the 
paragraph  in  my  report: 

"The  books  show  that  of  the  amount  expended 
between  June  18,  1917  and  Nov.  11,  1918,  $514,209.67 
was  for  completion  of  work  started  previous  to  June  18, 
1917  (as  slioivn  by  acconnts  opened).  The  balance 
$141,251.80  being  expended  on  new  work  after  June  18, 
1917." 

Paragraph  10  of  claim  is  as  follows: 

"The  improvements  put  on  said  property  and  charge- 
able to  the  United  States  actually  cost  claimants 
$909,925.69.  An  itemized  statement  of  each  improve- 
ment and  the  cost  thereof,  showing  how  said  total  is 
reached,  is  attached  hereto,  marked  Exhibit  "B,"  and 
made  part  hereof.  The  expenditures  shown  in  said 
exhibit  as  made  after  Nov.  12,  1918,  were  made  in 
liquidation  of  contract  obligations  incurred  prior  to 
said  date." 

Mr.  Trelawny's  audit  proved  the  above  paragraph  to  be 
an  incorrect  statement  of  fact,  both  as  to  figures  and  the 
■words  "Chargeable  to  the  United  States."  Claimant  had 
included  expenditures  made  not  only  prior  to  the  stimula- 


tion date  but  prior  to  Apr.  6,  1917.     The  act  contemplates 
paying  losses  incurred  between  Apr.  6,  1917,  and  Nov.  11, 
1918;  or  between  the  date  of  stimulation  and  Nov.  11,  1918. 
Paragraph  15  of  claim  is  as  follows: 

"Recapitulating  claimants'  account: 

United  States  to  Claimants,  Dr.: 

To  improvements,  machinery,  etc.,  Para- 
graph 10  above  : $909,925.69 

To  cost  of  financing.  Paragraph  12 230,000.00 


Total  debts $1,139,925.69 


Credits : 

By    apparent    profits,    Para- 
graph 13 $25,752.96 

By  salvage,  Paragraph  14  .  .   200,000.00 


Net  loss  due. 


225,752.96 
$914,172.73" 


This  paragraph  is  the  claim.  It  states  that  improvements, 
machinery,  etc.  (referring  to  Paragraph  10),  cost  $909,925.69. 
Paragraph  10  refers  to  Exhibit  "B"  for  detail  of  the  above 
amount. 

Exhibit  "B"  is  a  coiTect  statement  of  assets  and 
liabilities.  It  has  been  stated  that  I  did  not  look  at  the 
liability  side  f  the  statement  and  did  not  or  would  not 
understand  the  claim.  The  amount  expended  by  claimants 
is  reflected  by  the  asset  side  of  the  balance  sheet.  Included 
in  the  claimed  total  expended  for  improvements,  machinery, 
etc.,  were  the  following  items:  Bank  and  cash  balances, 
$904.77;  accounts  receivable,  $30,341.91;  inventories, 
$26,481.37;  and  sinking  Tunds,  $24,603.73;  total,  $81,331.78. 
The'  United  States  was  asked  to  pay  claimants  for  their 
bank  and  cash  balance;  for  $30,000  of  money  owing  to 
them;  for  the  amount  of  book  (not  physical)  inventories; 
and  for  an  erroneously  set-up  sinking  fund  of  $24,000. 

The  question  involved  in  this  claim  is  how  much  more 
was  expended  due  to  Government  stimulation  than  would 
have  been  expended  had  there  been  none.  This  it  was 
impossible  to  determine  from  the  books.  In  a  letter  written 
by  the  chairman  of  the  commission  to  claimants  they  were 
requested  to  furnish  a  statement  showing  in  detail  what 
they  would  have  expended  in  comparison  with  what  they 
actually  expended;  this  statement  to  show  sizes,  capacity, 
cost,  etc.,  of  machinery  contemplated  for  a  25,000-ton  plant 
and  that  finally  purchased  and  installed.  In  answer  to  this 
Mr.  Pratt  furnished  a  statement  which  was  incorporated  in 
your  record  at  the  last  hearing.  This  did  not  give  the  detail 
asked  for.  That  part  of  it  which  shows  the  amount  which 
claimants  would  have  expended,  I  make  no  comment  on; 
but  that  part  of  it  which  claims  that  all  expenditures  made 
after  June  18,  1917,  were  made  at  the  request  of  the  Gov- 
ernment, I  took  issue  with  and  showed  that  of  the  amount 
included  in  that  statement  expended  up  to  Nov.  11,  1918, 
$514,209.67  had  been  expended  and  charged  to  accounts  in- 
corporated on  claimants'  books  prior  to  June  18,  1917,  in 
completion  of  work  started  previous  to  that  date,  (as  nhoivn 
by  claimants'  books),  the  only  guide  I  had  from  an  auditing 
standpoint,  leaving  for  the  commission  to  decide  how  much 
of  that  amount  and  the  $141,251.80  of  new  accounts  opened 
after  June  18,  1917,  were  due  to  Government  stimulation. 

Referring  to  p.  59  of  claimants'  brief  and  to  the  testimony 
given  bfore  this  committee  by  Mr.  Watkins,  I  quote  "By 
this  method  Mr.  Holmes  concluded  that  something  in  excess 
of  $514,000  would  have  been  spent  had  there  been  no  Gov- 
ernment request."  I  drew  no  such  conclusion,  although  in 
my  testimony  quoted  by  Mr.  Watkins  it  is  made  to  appear 
so.  He  asked  me  the  question:  "Then,  in  arriving  at  that 
item  of  $514,000  you  have  assumed  that  any  account  already 
opened  should  be  properly  charged  to  the  period  prior  to 
June  18,  1917?"  I  answered,  "Yes,  sir,"  probably  not  under- 
standing the  intent  of  the  question.  I  intended  to  imply,  as 
I  did  in  the  rest  of  my  answer  on  that  subject,  that  charges 
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to  all  accounts  ascertained  to  have  been  opened  prior  to 
June  18,  1917,  were  properly  inclusive  in  the  $514,000  for 
the  purpose  for  which  it  was  intended,  namely,  to  show  the 
commission  that  Mr.  Pratt  was  wi'ong  in  stating  that  all 
expenditures  after  June  18,  1917,  were  made  at  the  request 
of  the  Government;  or  in  other  words,  had  Mr.  Galloway 
never  visited  the  property  the  books  would  not  have  shown 
another  entry  after  June  18,  1917. 

It  is  assumed  and  made  to  appear  by  Mr.  Watkins,  that 
the  paragraph  in  my  report  first  quoted,  taken  in  connection 
with  my  answer  to  the  question  of  Mr.  Watkins  above 
quoted,  influenced  the  commission  in  its  award.  This 
assumption  is  controverted  by  the  award  itself,  as  had  such 
been  the  case  there  would  have  been  none,  Mr.  Watkins 
having  made  me  appear  as  settling  the  claim  by  reporting 
that  no  expenditures  made  after  June  18,  1917,  were  due 
to  Government  stimulation. 


Applied  Psychology  at  Carnegie  Hall 

The  other  evening  at  Carnegio  Hall,  when  Herbert 
Hoover  was  presented  with  the  Civic  Forum  medal  of 
honor",  there  were  six  speakers.  In  these  times  when 
the  engineer  is  being  compared  with  other  types  of  men, 
it  is  interesting  on  such  an  occasion  to  notice  how  engi- 
neers appear  in  public.  There  were  two  engineers 
among  the  six  speakers.  Mr.  Hoover  and  the  president 
of  the  Institute,  Horace  Winchell.  The  four  other  speak- 
ers were  lawyers  and  college  presidents:  Hon.  Charles 
E.  Hughes,  Hon.  Henry  Morgenthau,  President  Wilbur 
of  Stanford  University,  and  President  Aurelia  Rein- 
hardt  of  Mills  College.  In  my  opinion  the  engineers 
showed  up  rather  well. 

Mr.  Hughes  delivered  a  conventional  and  platitudin- 
ous talk,  taking  about  ten  minutes  to  say  nothing.  Mr. 
Morgenthau,  who  spoke  late;  remarked  that  each  of  the 
previous  speakers  had  stolen  a  bit  of  his  thunder,  and 
what  he  did  say  was  the  old  familiar  prattle. 

President  Wilbur  read  a  professorial  paper,  begin- 
ning "There  are  no  recognized  standards  for  judging 
human  accomplishment" — at  which  everyone  went  to 
sleep.  President  Reinhardt,  being  a  woman,  stirred 
things  up  and  quickened  the  interest. 

Mr.  Winchell  was  bound  least  of  all  by  deadening  tra- 
dition, and  gave  the  best  address  of  the  evening.  He 
tried  some  poetry,  talked  about  "headlines  and  bread- 
lines," to!d  some  interesting  facts  about  Hoover, 
referred  to  Abou  Ben  Adhem,  said  that  "part  of  Hoover's 
income  at  college  was  derived  from  conducting  a  laun- 
dry," and  generally  made  an  impression. 

Hoover,  of  course,  though  no  orator,  was  the  hero  of 
the  occasion,  and  aroused  a  feeling  of  pride  for  Ameri- 
canism. His  appearance,  personality,  and  modesty 
touched  everyone  deeply.  Who  says  engineers  have  no 
faculty  for  public  affairs?  P.  B.  McDonald. 

New  York  University,  Feb.  20,  1920. 


Wood  as  a  Metallurgical  Fuel 
I  am  connected  with  a  copper  mine  in  a  densely 
wooded  region.  This  mine  will  probably  produce  con- 
centrates, carrying  from  25  to  30  per  cent  sulphur,  suit- 
able for  reverberatory  smelting.  Can  any  of  your  read- 
ers inform  me:  •  (1)  If  wood  has  been  or  can  be  suc- 
cessfully used  in  heating  small  or  large  reverberatory 
furnaces;  (2)  has  producer  gas  made  from  wood  of  fair 
calorific  power  ever  been  used  for  this  purpose,  and,  if 
not,  what  is  the  prospect  of  its  being  so  utilized? 
Johannesburg,  Jan.  3,  1920.  E.  M.  Weston. 


'The  Civic  Forum  medal,  by  the  way,  has  been  given  to  but 
four  men:  Edison  and  Bell  (inventors),  and  Goethals  and  Hoover 
(engineers). 


Standard  Rig  Drill  Bits 

In  the  matter  of  modernizing  tools  used  in  the  drill- 
ing of  oil  wells  with  the  standard  rig,  little  has  been 
accomplished  in  the  last  decade,  dufe  largely,  perhaps,  to 
the  fact  that  contractors  are  afraid  to  experiment  and 
companies  that  own  their  own  rigs  do  not  try  to  over- 
come objections  offered  by  drillers  working  on  com- 
pany time. 

The  novice  at  drilling,  or  the  man  who,  for  the  first 
time,  has  complete  charge  of  a  string  of  tools,  many 
times  gets  a  crooked  hole,  due  to  his  desire  to  make 
speed ;  on  the  other  hand,  the  old  driller  frequently 
sacrifices  speed  to  safety  to  an  abnormial  degree  for  fear 
of  a  crooked  hole. 

In  the  Engineering  and  Mining  Journal  of  May  12 
and  July  28,  1917,  "Drill  Bits  and  Drill  Steel  for  Metal 
Mining,"  George  H.  Oilman  gives  full  details  of  experi- 
ments made  at  the  plant  of  the  Sullivan  Machinery  Co. 
with  various  bits  for  use  with  the  air  drill. 

The  results  of  a  standard  rig  bit  and  of  a  machine 
drill  bit  are  to  all  intents  and  purposes  the  same;  con- 
cussion, exerted  through  the  cutting  edge,  is  explained 
by  Oilman :  "The  following  features  of  design  should 
each  receive  individual  consideration:  Shape  of  the 
cutting  edge;  total  length  of  cutting  edge;  length  and 
area  of  the  reaming  edges ;  and  size  and  shape  of  clear- 
ance grooves  for  the  ejection  of  rock  cuttings."  Also  • 
"Uniformity  of  metal  adjacent  to  the  cutting  edges: 
and  adaptability  of  the  bit  to  the  available  sharpening 
facilities." 

It  is  undoubtedly  out  of  the  question  to  provide  specifi- 
cations for  a  bit  suitable  for  all  conditions,  but  a  modi- 
fication of  what  is  practically  a  "standard"  bit  would 
be  a  vast  improvement. 

The  rotating  of  the  standard  rig  bit  is  often  left  to 
the  drill  itself.  When  jars  are  used  it  is  more  desirable 
that  a  rotating  motion  be  imparted  to  the  bit  by  twist- 
ing the  rope  and  when  boulders  or  case  hardened  seams 
deflect  the  blow  of  the  ordinarj'  bull  bit,  it  would  seem 
as  if  the  Oilman  double  arc  bit  would  be  more  likely  to 
keep  the  hole  straight. 

This  bit,  which  has  an  increased  cutting  area  of 
approximately  150  per  cent,  could  be  attached  to  a 
heavier  stem,  and  as  the  rapidity  of  blow  is  governed 
entirely  by  depth  of  hole  and  "snap"  of  the  rope,  length 
of  stroke  and  impact  of  blow  could  be  increased  to  a 
measurable  extent. 

In  a  communication  from  Mr.  Oilman  regarding  this 
style  of  bit,  he  says:  "It  will  drill  a  perfectly  round 
hole,  and  its  crushing  action  is  far  superior  to  that  of 
the  ordinaiy  bull  bit.  It  will,  of  course,  be  necessary 
to  modify  the  angle  of  the  cutting  edge  to  suit  the 
requirements,  and  I  should  be  inclined  to  experiment 
at  the  outset  with  a  cutting  edge  angle  as  great  as 
140  deg." 

The  drill  sharpened  in  the  field  is  usually  of  no  defi- 
nite angle;  it  is  m.easured  by  eye,  at  the  option  of  the 
driller  or  tool  dresser.  A  set  of  swages  could  easily  be 
prepared  to  form  this  double  arc,  and  it  would  seem  as  if 
this  style  of  bit  would  prove  far  more  efficacious  than 
one  with  a  single  cutting  edge. 

Mr.  Oilman  has  done  so  much  to  advance  the  art  of 
tool  dressing  for  rock  drills  that  he  might  possibly  offer 
some  suggestions  which  would  be  of  benefit  to  the  oil- 
well  driller. 

Oeorge  a.  Laird. 

New  York.  Feb.  18.  1920. 
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The  Franking  Privilege 

We  have  received  a  copy  of  the  speech  of  Senator  Reed 
of  Missouri  delivered  in  the  Senate  Jan.  24,  attacking 
Mr.  Hoover.  In  acknowledging  the  courtesy  of  the 
sender  we  beg  to  say  that  we  trust  some  day  the  burden- 
ing of  the  Senate's  time,  of  the  Goverimient  Printing 
Office,  and  of  the  United  States  mails  under  the  frank- 
ing privilege  with  crude  political  propaganda  of  this 
sort  will  be  a  punishable  offence. 

Schwab  Optimistic 

Charles  M.  Schwab  had  his  fifty-eighth  birthday  on 
Feb.  18.  As  if  in  an  attempt  to  commemorate  this 
event,  a  New  York  paper  published  a  startling  account 
of  how  four  inventors,  two  of  them>  Belgians  and  the 
others  French,  had  after  six  months  of  hard  labor  dis- 
covered a  way  of  revolutionizing  the  steel  industry. 
They  had  devised  a  process,  according  to  the  paper,  by 
which  alloy  steels  could  be  made  at  roughly  the  same 
cost  as  ordinary  bessemer  steel,  with  the  sole  added 
expense  of  the  alloys  used.  The  article  referred  to 
pointed  out  the  great  advantages  that  France  and  the 
world  in  general  would  derive  from  the  new  method, 
and,  in  short,  was  so  written  as  to  make  a  more 
optimistic  man  than  Mr.  Schwab  feel  bad  on  his  fifty- 
eighth  birthday,  if  he  happened  to  be  vita'ly  interested 
in  America's  premiei-ship  in  the  .steel  world  and  at  the 
same  time  was  having  a  fifty-eighth  birthday. 

But  Mr.  Schv/ab  refused  to  be  downhearted.  "Why," 
said  he  to  a  Sun  reporter,  "the  new  process  amounts  to 
nothing  more  than  we  have  been  doing  in  this  country 
for  years.  They  say  the  Frenchmen  and  Belgians  have 
invented  a  secret  process  by  which  they  can  manufac- 
ture nickel,  chrome  and  similar  steels  at  a  cost  amount- 
ing to  not  more  than  a  high-grade  bessemer  steel 
plus  the  cost  of  the  alloy.  And  that  is  just  what  has 
been  going  on  in  the  mills  in  this  counii-j^  right  along, 
except  that  we  don't  make  such  a  secret  aoout  it.  They 
don't  know  anything  over,  there  that  we  don't  know 
—yet." 

King's  Ascent  of  Mount  Tyndall 

"We  did  not  dare  climb  one  above  another,  according 
to  our  ordinary  mode,"  wrote  Clarence  King  in  describ- 
ing his  ascent  of  Mount  Tyndall,  in  the  Sierra  Nevadas, 
in  the  '60's,  "but  kept  about  an  equal  level,  a  hundred 
feet  apart,  le.st,  dislodging  the  blocks,  one  should  hurl 
them  down  upon  the  other. 

"We  climbed  up  smooth  faces  of  granite,  clinging 
simply  by  (he  cracks  and  protruding  co'stals  of  feldspar, 
and  then  hewed  steps  up  fearfully  steep  slopes  of  ice. 
zigzagging  to  the  right  and  left,  to  avoid  the  flying 
boulders.  When  midway  up  this  slope  we  reached  a 
l)lace  where  the  granite  rose  in  perfectly  smooth  bluflTs 
on  either  side  of  a  gorge — a  narrow  cut  or  walled  wav 
leading  up  to  the  flat  summit  of  the  cliff.  This  we 
scaled  by  cutting  ice  steps,  only  to  find  ourselves  fronted 
again  by  a  still  higner  wall,  fee  sloped  from  its  front 
at  too  steep  an  angle  for  us  to  follow,  but  had  melted 
in  contact  with  it,  leaving  a  space  three  feet  wide 
between  the  ice  and  the  rock.  We  entered  this  crevice 
and  climbed  along  its  bottom,  with  a  wall  of  rock  rising 


a  hundred  feet  above  us  on  one  side,  and  a  thirty-foot 
face  of  ice  on  the  other,  through  which  light  of  an 
intense  cobalt  blue  penetrated. 

"Reaching  the  upper  end,  we  had  to  cut  our  foot- 
.steps  upon  the  ice  again,  and,  having  braced  our  backs 
against  the  granite,  climbed  up  to  the  surface.  We 
were  now  in  a  dangerous  position;  to  fall  into  the 
crevice  upon  one  side  was  to  be  wedged  to  death 
between  rock  and  ice;  to  make  a  slip  was  to  be  shot 
down  five  hundred  feet,  and  then  hurled  over  the  brink 
of  a  precipice.  In  the  friendly  seat  which  this  wedge 
gave  me,  I  stopped  to  take  wet  and  dr\-  observations 
with  the  thermometer,  this  being  an  absolute  preventive 
of  a  scare — and  to  enjoy  the  view. 

"The  wall  of  our  mountain  sunk  abruptly  to  the  left, 
opening  for  the  first  time  an  outlook  to  the  eastward. 
Deep — it  seemed  almost  vertically — beneath  us  we  could 
see  the  blue  water  of  Owen's  Lake,  ten  thousand  feet 
down.  The  summit  peaks  to  the  north  were  piled  in 
Titanic  confusion,  their  ridges  overhanging  the  eastern 
slope  with  terrible  abruptness.  Clustered  upon  the 
shelves  and  plateaus  below  were  several  frozen  lakes, 
iind  in  all  directions  swept  magnificent  fields  of  snow. 
The  summ.it  was  now  not  over  five  hundred  feet  distant, 
and  we  started  on  again  with  the  exhilarating  hope  of 
success. 

"But  if  nature  had  intended  to  secure  the  summit 
from  all  assailants,  she  could  not  have  planned  her 
defenses  better;  for  the  smooth  granite  wall  which 
rose  above  the  snow-slope  continued,  apparently,  quite 
around  the  peak,  and  we  looked  in  great  anxiety  to  see 
if  there  was  not  one  place  where  it  might  be  climbed. 
It  was  all  blank  except  in  one  spot;  quite  near  us  the 
snow  bridged  across  the  crevice  and  rose  in  a  long 
point  to  the  summit  of  the  wall — a  great  icicle  column 
frozen  in  a  niche  of  the  bluff---its  base  about  ten  feet 
wide,  narrowing  to  two  feet  at  the  top.  We  climbed 
to  the  base  of  this  spire  of  ice.  and.'  with  utmost  care, 
l)egan  to  cut  our  stairway.  The  material  was  an  exceed- 
ingly compacted  snow,  passing  into  clear  ice  as  it  neared 
the  rock.  We  climbed  the  first  half  of  it  with  compara- 
tive ease;  after  that  it  was  almost  vertical,  and  so 
thin  that  we  did  not  dare  cut  footsteps  deep  enough  to 
make  them  absolutely  safe.  There  was  a  constant  dread 
lest  our  ladder  should  break  off.  and  we  be  thrown 
either  down  the  snow-slope  or  into  the  bottom  of  the 
crevasse. 

"At  last,  in  order  to  prevent  myself  from  falling  over 
backward.  I  was  obliged  to  thrust  my  hand  into  the 
crack  between  the  ice  and  the  wall,  and  the  spire  be- 
came so  narrow  that  I  could  do  this  on  both  sides, 
so  that  the  climb  was  made  as  upon  a  tree,  cutting 
mei'e  toe-holes,  and  embracing  the  whole  column  of 
ice  in  my  arms.  At  last  I  reached  the  top,  and,  with 
the  greatest  caution,  wormed  my  body  over  the  brink, 
and,  rolling  out  upon  the  smooth  surface  of  the  granite, 
looked  over  and  watched  Cotter  make  his  climb.  He 
came  steadily  up  with  no  sen.se  of  nervousness,  until 
he  got  to  the  narrow  part  of  the  ice,  and  here  he 
stopped  and  looked  up  with  a  forlorn  face  to  me;  but 
as  he  climbed  up  over  the  edge,  the  broad  smile  came 
back  to  his  face,  and  he  asked  me  if  it  had  occurred 
to  me  that   we  had,  by  and  by,   to  go  down   again. 

"We  had  now  an  ea.sy  slope  to  the  summit,  and  hurried 
up  over  rocks  and  ice,  reaching  the  crest  at  exactly 
12  o'clock.  I  rang  my  hammer  upon  the  topmost  rock: 
we  grasped  hands,  and  I  reverently  named  the  grand 
peak  Mount  Tyndall." 
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Valuation  of  Mines  for  Taxation 

Retroactive  Features  of  the  Excess-Profits  Law  as  Now  Administered — ^Economic  Fallacy  of  the 

Statute  as  Applied  to  the  Taxation  of  Mines — Definition  of  "Assets" 

Now  Subject  to  Caprice  of  Assessors 

By  J.  R.  Finlay 

Consulting   Engineer 
Written    exolusively    for    Engineering   and   Mining   Journal 


THE  perplexities  due  to  the  income-tax  and  excess- 
profits  tax  laws  have  already  been  thrashed  out 
and  expounded  in  a  hundred  different  ways;  and 
out  of  all  the  discussions  there  seems  to  come  only  one 
conclusion :  the  law  is  based  on  an  economic  fallacy,  and 
the  practical  a.uestion  is  how  to  escape  from  the  conse- 
quences of  a  false  start.  This  does  not  seem  to  be  the 
subject  on  which  I  am  asked  to  write,  which  is  merely 
valuation  for  taxation,  but  here  again  we  shall  find  we 
are  swinging  around  in  a  circle.  Taxation  is  fixed  by 
law,  and  that  law  attempts  to  prescribe  the  value  which 
is  to  be  taxed,  so  that  in  discussing  the  valuation  we 
shall  really  be  discussing,  or  interpreting,  the  law,  and 
in  half  a  sentence  we  are  back  where  we  started  from. 

The  manner  in  which  the  valuation  of  a  property  is 
described  under  the  excess-profits  tax  law,  as  expounded 
by  Mr.  Talbert,  chairman  of  the  Tax  Advisory  Board  of 
the  Commissioner  of  Internal  Revenue,  is  that  the  capi- 
tal represented  in  that  property  is  merely  the  contribu- 
tions made  by  the  stockholders  to  the  company  that  owns 
it,  at  the  time  when  the  enterprise  was  started ;  if  one 
company  or  ownership  on  the  same  property  is  dissolved 
or  terminated,  and  a  new  one  begins,  then  the  price  paid 
or  the  contribution  made  for  the  new  company  rules. 
The  fact  that  the  property  is  the  same  does  not  make 
any  difference:  the  controlling  thing  is,  whether  its 
ownership  has  chan.ged  or  not.  A  valuable  property  may 
have  been  started  in  the  hazy  past  by  prospectors  work- 
ing with  their  hands — their  capital  might  have  been 
called  nothing,  and  it  would  stay  nothing  unless  they 
sold  out  or  started  a  new  company,  in  which  event,  of 
course,  the  value  might  be  placed  at  any  figure,  and  that 
value  would  then  be  invested  capital.  But  the  property 
is  the  same ;  these  sales  or  rearrangements  of  ownership 
add  nothing  to  it  and  take  nothing  from  it.  Under  this 
law,  thus  interpreted,  we  are  net  to  value  the  property, 
but  the  changes  of  ownership. 

Rate  of  Taxation  Under  Excess-Profits  Tax  Law 

Now,  the  rate  of  taxation  under  the  excess-profits  tax 
law  is  based  entirely  upon  the  amount  of  the  "invested 
capital."  Suppose  you  have  a  mine  yielding  $1,000,000 
a  year,  excess  of  receipts  over  expenditures — what  are 
you  to  pay  in  excess-profits  tax?  Why.  if  your  "invested 
capital"  is  $1,000,000,  you  pay  about  $600,000;  if  it  is 
$10,000,000,  you  pay  about  $50,000  and  so  on  with 
changes  ad  infinitum.  In  the  first  case,  the  stockholders 
get  a  dividend  of  $400,000 ;  in  the  second,  of  $950,000. 
I  have  not  at  hand  the  precise  wording  of  the  law  and 
the  regulations  of  the  Treasury  Department-,  but  the  dif- 
ferences shown  are  a  correct  exhibit  of  the  state  of 
facts.  Let  us  add  that  the  mine  making  these  supposed 
earnings,  and  facing  in  such  a  manner  the  vicissitudes 
of  taxation,  was,  up  to  the  summer  of  1917,  running 
with  all  obligations  under  the  law  satisfied.  Thereafter, 
like  lightning  out  of  the  cloud  of  war,  comes  a  new  situ- 
ation.    The  owners  now  find  that  henceforth  their  right 


to  the  property  is  to  be  subject  not  to  the  laws  of  trade 
and  industry,  but  has  become  the  football  of  such  caprice 
and  chance  as  may  have  occurred  in  the  past.  We  have 
been  led  to  believe  that  under  the  Constitution  of  the 
United  States  we  were  not  to  have  retroactive  laws.  It 
i~^  rather  violent  to  be  confronted  with  a  situation  which 
makes  the  va'ue  of  your  property  subject,  not  to  a  retro- 
active law  merely,  but  to  a  law  which  embodies  and  sets 
up,  as  a  test,  retroactive  caprice. 

In  the  first  sentence  of  this  article,  I  called  the  theory 
of  this  law  an  economic  fallacy.  That,  I  believe,  is  the 
truth,  and  there  is  no  use  qualifying  it  by  adjectives. 
So  long  as  this  fallacy  is  the  starting  point  for  taxation, 
it  is  also  bound  to  be  the  starting  point  of  valuation.  Is 
it  not  self-evident  that  it  makes  a  lot  of  difference 
whether  the  earnings  of  a  property  are  to  be  reduced  by 
60  per  cent  or  by  nothing  at  all?  This,  of  course,  applies 
to  the  situation  of  the  private  owmer  and  the  valuation 
for  private  purposes.  When  we  come  to  discuss  the 
question  of  valuation  for  public  purposes,  that  is,  for 
the  underlying  question  of  what  the  taxes  are  to  be — 
that,  we  see,  is  not  a  question  to  which  any  engineering 
or  financial  theory  can  be  applied.  We  have  already 
gone  to  the  end  of  the  matter  when  we  discern  that  the 
principle  which  has  been  set  up  above  all  other  prin- 
ciples, and  which  has  most  to  do  with  valuations  either 
for  public  or  private  purposes,  has  nothing  to  do  with 
the  merits  of  the  property,  but  is  a  mere  inquiry  into 
the  caprices  of  the  past  owners  in  regard  to  the  amount 
of  nominal  capital. 

It  is  hard  to  be  interested  in  a  mere  process  of  itera- 
tion, although  it  seems  to  me  this  point  ought  to  be 
reiterated  until  it  reaches  enough  people  to  cause  a 
change  in  the  law.  It  is  true,  in  all  probability  at  least, 
that  the  mining  industry  is  just  as  well  able  to  live 
under  this  law  as  any  other  industry.  There  are  no 
changes  in  the  principles  of  valuation,  except  those  that 
have  been  introduced  by  this  law.  It  would  be  merely 
a  barren  complaint  to  say  that  the  principle  of  this  law 
is  a  false  one  unless  one  is  prepared  to  offer  a  cor- 
rect one. 

Capital  Is  the  Present  Value  of  Assets 

Such  a  principle  is  that  capital,  call  it  "invested" 
capital  to  conform  to  the  wording  of  the  law,  is  the 
present  value  of  assets.  The  way  to  apply  this  principle 
should  be  the  way  of  the  common  law. 

It  is  impossible  in  such  a  com.munication  as  this  to  go 
into  the  general  subject  of  how  valuations  should  be 
worked  out  under  the  present  law,  or  under  any  law 
that  might  be  substituted  for  it,  but  as  I  have  been 
asked  to  contribute  my  views  on  the  subject,  I  may  point 
out  that  I  have  tried  to  discuss  it  much  more  fully  than 
is  here  possible,  dwelling  on  such  changes  as  have  been 
bi-ought  about  by  the  war,  particularly  in  the  matter  of 
higher  or  different  prices,  in  a  new  edition  of  my  book 
on  the  "Cost  of  Mining,"  which  is  now  in  press. 
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Graphite  in  Quebec,  Canada 

Mineralogically  Similar  but  Geologically  Distinct  From  Alabama  Deposits— Dry  Concentration 

Superseded  by  Flotation,  With  Much  Improved  Results  —Present  Product  Compares 

Favorably  With  Ceylon  Article — Future  Prospects  of  Industry  Attractive 

By  H.  p.  H.  Brumell 

Buckingham,  Quebec 
Written   exclusively  for  Engineering  and  Mining  Journal 


A  FTER  a  period  of  inactivity,  the  graphite  industry 
i\  in  Quebec  shows  marked  signs  of  recrudescence. 
X  A.  more  especially  in  the  Buckingham  district, 
wherein,  previous  to  the  war,  it  had  reached  a  posi- 
tion of  considerable  importance.  Crystalline,  or  flake, 
graphite  is  widespread  in  its  occurrence  in  that  part 
of  the  province  occupied  by  the  Grenville  or  upper  part 
of  the  Laurentian  series  of  rocks  developed  so  exten- 
tively  in  the  counties  of  Argenteuil,  Labelle,  Wright, 
and  Pontiac,  lying  to  the  north  of  the  city  of  Ottawa 
and  the  Ottawa  River.  Throughout  these  rocks  it  occurs 
in  massive  form,  or  in  veins,  and  disseminated,  and  it 
i.s  from  ores  of  the  latter  type  that  the  greatest  pro- 
duction has  been  and  is  expected  to  be  obtained.  The 
massive,  or  vein,  deposits  are  found  more  especially 
in  the  comparatively  large  limestone  areas  of  Argenteuil 
County,  where  they  have  not  yet  been  found  to  be 
profitable,  but  in  the  schists  and  gneisses  of  Labelle 
County  a  great  deal  of  work  has  been  done  and  a 
considerable  production  obtained. 

Geology  of  the  District 

For  the  purpose  of  this  paper  regard  will  be  had 
only  to  the  deposits  of  Labelle  County,  wherein  the 
three  townships  of  Templeton,  Buckingham,  and 
Lochaber  are  situated,  in  the  order  named,  from  west 
to  east,  immediately  along  the  north  shore  of  the 
Ottawa  River.  The  valley  deposits  of  the  liver  overlie 
the  crystalline  rocks  for  a  considerable  distance  back 
from  the  river,  and  it  is  near  the  eastern  boundary  of 
Templeton,  in  the  fourth,  fifth,  and  sixth  ranges,  that 
the  graphitic  gneisses  first  outcrop.  From  here  they 
extend  in  a  northeasterly  direction  into  Buckingham 
in  a  band  including  the  fourth  to  the  eighth  ranges. 
There  is  then  a  gradual  change  in  direction,  the  band 
traversing  the  township  in  a  more  easterly  direction  to 
rear  its  eastern  boundary,  where  it  again  turns  to  the 
northeast,  and  so  through  the  northwest  corner  of 
Lochaber  Township  into  the  Township  of  Mulgrave, 
where  it  is  cut  off  by  a  large  granitic  mass.  With 
the  exception  of  isolated  masses  of  gabbro  and  other 
eruptive  rocks  having  graphitic  zones  or  carrying 
included  graphite-bearing  masses,  the  rocks  of  the  band 
consist  of  gneisses  and,  to  a  small  extent,  limestones, 
the  latter  in  the  form  of  lenses  and  rarely  of  great 
extent.  The  entire  system  is  cut  by  numerous  dikes  of 
gabbro,  diorite,  and  pegmatite,  and  in  the  neighborhood 
of  the  greatest  eruptive  disturbance  is  found  the  great- 
est enrichment  of  graphite. 

Alabama  and  Quebec  Fields  Most  Important 
OF  North  America 

Of  the  graphite  fields  of  North  America  the  most 
important  are  those  of  Alabama  and  Quebec,  wherein, 
although  the  graphite  in  each  is  crystalline,  the  modes 
of  occurrence  and  gangues  are  very  different,  and  as 


the  Alabama  ore  is  so  well  known  it  may  not  be  amiss 
to  quote  from  my  recent  paper  "Graphite  in  Quebec 
and  Alabama — a  Comparison,"  to  describe  the  Labelle 
County  ores: 

"In  comparing  the  two  fields  and  the  graphitic 
deposits  therein  it  will  be  noted  thai  in  Quebec  there 
is  an  enrichment  in  graphite  of  the  beds  at  or  near 
the  contact  with  the  eruptives,  while  in  Alabama  there 
is  an  increase  of  muscovite  without  any  appreciable 
change  in  the  graphite  content.  The  gangue,  in 
Alabama,  consists  almost  entirely  of  a  very  friable 
quartz,  with  a  small  quantity  of  white  fibrous  mineral, 
I>robably  sillimanite,  and  occasionally  mica,  either 
biotite  or  muscovite,  cyanite  and  tourmaline.  The 
gangue  of  m.ost  of  the  ores  of  the  Buckinghafri  district 
consists  only  in  part  of  quartz,  the  other  common  min- 
erals being  orthoclase,  pyroxene,  hornblende,  sillimanite. 
and  occasionally  mica  (usually  biotite),  zircon,  tour- 
maline, chondrodite  and  pyrite. 

"The  ore  at  present  mined  in  Alabama  consists  almost 
entirely  of  the  weathered  portion  of  the  beds,  the 
weathering  usually  extending  down  to  the  water  level 
in  the  valleys  between  the  hills  on  which,  almost  without 
exception,  the  deposits  are  found,  the  valley  bottoms 
being  usually  filled  with  soil  washed  down  with  other 
detrita!  matter  from  the  higher  ground.  This  weath- 
ered ore  is  very  soft,  in  most  instances  breaking  do\vn, 
on  quarrying,  like  sand,  and  the  whole  is  easily  milled, 
the  quartz  being  very  friable.  In  contradistinction  to 
the  foregoing,  the  ores  of  Buckingham  are  usually  hard 
and  tough,  except  for  a  very  small  amount  of  weathered 
material  at  the  surface.  The  quartz  in  many  instances, 
more  especially  when  forming  part  of  a  gabbro  which 
at  times  constitutes  the  gangue.  is  almost  carnelian  and 
very  hard,  while  .the  hornblende  tends  to  toughen  the 
ore.  .  .  .  The  Buckingham  graphite  is  a  larger  and 
heavier  flake  than  that  of  Alabama,  and  it  is  probably 
due  to  this  superiority  in  weight  for  bulk  that  it  is 
more  in  favor  with  the  crucible  manufacturers  and  has 
usually  commanded  a  higher  price." 

Dry  Method  of  Concentration  Formfrly  Used 

Until  recently,  most  of  the  research  work  in  connec- 
tion with  the  refining  of  the  mineral  on  this  continent 
was  done  in  Quebec,  where  the  highest  degree  of 
extraction  had  been  obtained,  the  most  successful  plants 
being  those  using  an  entirely  dry  method,  concentra- 
tion being  made  by  means  of  pneumatic  tables.  To 
follow  the  evolution  of  the  industry  in  the  province 
until  1918  it  is  necessary  only  briefly  to  describe  the 
various  methods  used  by  the  North  American  Graphite 
Co.,  the  Anglo-Canadian  Graphite  Syndicate,  the  Buck- 
ingham Graphite  Co.,  the  Dominion  Graphite  Co.,  and  the 
Plumbago  S,\Tidicatc,  all  the  work  of  these  companies 
being  c'one  on  three  mills  owmed  or  operated  by  them  in 
the  order  named. 
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The  original  North  American  mill  was  equipped  with 
crusher,  stamps,  buddies,  drier,  buhr-stones,  and  reels. 
The  finished  stocks  were  of  high  grade,  assaying: 
Coarse  flake,  92-95  per  cent;  fine  flake,  90-92  per  cent, 
and  dust  60-72  per  cent.  The  method  was  crude,  and 
only  about  30  per  cent  of  the  graphite  content  was 
saved.  In  1901  the  Brumell  hydraulic  separator  was 
patented  and  introduced,  and  was  probably  the  pioneer 
of  all  flotation  machines;  its  operation  has  properly 
been  styled  "skin-flotation."  With  this  machine  a  con- 
centrate assaying  about  55  per  cent  was  obtained,  with 
an  extraction  of  about  50  per  cent  of  the  graphite  in 
the  ore.  The  next  improvement  of  note  was  the  Hooper 
pneumatic  concentrator,  the  first  successful  pneumatic 
machine  on  the  market.  When  the  Hooper  machines 
wei'e  introduced  it  was  found  necessary  to  classify 
closely,  and  this  was  done  by  means  of  the  so-called 
Brumell  barrel  machine  (which  was  used  as  a  deduster), 
and  Columbian  screens.  The  tailings  from  the  Hooper 
machines  were  then  fed  over  Brumell  separators,  with 
marked  improvement  in  the  total  recovery. 

The  concentrate  assayed  about  60  per  cent,  and  the 
recovery  reached  approximately  70  per  cent.  This 
method  was  used  at  the  mills  of  the  Anglo-Canadian 
Graphite  Syndicate,  successors  to  the  North  American 
Graphite  Co.,  and  the  Buckingham  Graphite  Co.  In 
1908,  at  the  mill  of  the  Buckingham  Graphite  Co., 
were  introduced  the  Sutton,  Steele  &  Steele  dry-concen- 
trating tables,  when  the  mill  was  made  an  all-dry  one, 
and  much  better  concentrates  were  obtained.  They 
averaged,  during  a  period  of  twelve  months,  79.2  per 
cent,  with  a  recovery  of  about  78  per  cent.  In  1915 
the  mill  of  the  Dominion  Graphite  Co.  was  taken  over 
by  Plumbago  Syndicate,  and  a  complete  dry-table  plant 
installed,  consisting  of  a  screenless  sizer  and  tables. 
As  the  result  of  operations  here,  a  recovery  of  mer- 
chantable graphite  of  85  per  cent  was  made,  the  average 
graphite  content  of  all  grades  being  63.7  per  cent,  as 
follows:  GR  (coarse  flake),  91.3  per  cent;  GE  (fine 
flake),  70.0  per  cent:  P12  (du.st),  46.0  per  cent;  and 
the  grades  were  obtained  in  the  following  proportions : 
GR,  35.5  per  cent  of  the  whole  output;  GE,  21.3  per 
cent;  and  P12^  43.2  per  cent. 

The  term  "merchantable  graphite"  is  used  to  describe 
the  finished  product  as  it  goes  to  market,  and  does  not 
consist  entirely  of  graphite,  but  of  finished  products 
assaying  in  purity  from  40  per  cent,  for  low  grades, 
to  any  percentage  obtained  over  90  per  cent;  thus  a 
recovery  of  merchantable  graphite  of  apparently  more 
graphite  than  is  contained  in  the  ore  is  often  made. 

Flotation  Only  Recently  Introduced 

The  introduction  of  oil  flotation  as  a  means  of  concen- 
tration was  made,  in  1918,  at  the  mill  of  Plumbago 
Syndicate,  when  four  Callow  cells  were  installed.  The 
trials  having  proved  successful,  all  arrangements  were 
completed,  and  it  was  the  intention  to  operate  con- 
tinuously, when,  unfortunately,  the  mill  was  completely 
destroyed  by  fire  in  October  of  that  year.  During  the 
same  year  the  mill  of  the  late  Peerless  Graphite  Co. 
was  purchased  by  the  Consolidated  Graphite  Mining  & 
Milling  Co.,  of  Nashville,  Tenn.,  and  the  work  of 
remodeling  it  was  begun  at  once.  The  original  install- 
ation was  diy  throughout,  the  system  of  concentration 
consisting  of  the  scalping  off  of  the  freed  flake  after 
grinding  the  ore  with  smooth  polishing,  or  flour-mill, 
rolls.  The  new  installation,  recently  completed,  makes 
the  mill  a  wet  one,  concentration  being  made  in  Callow 


cells,  the  plant  consisting  of  a  double  Blake  crusher, 
heavy-duty  rolls,  Hardinge  mill.  Dorr  classifier.  Callow 
double-roughing  cells  and  cleaning  cells,  Wilfley  tables, 
revolving  drier,  polishing  rolls,  mill-stones  and  the 
necessary  revolving  screens  and  graders.  This  com- 
pany is  now  operating  successfully,  making  a  recovery 
of  approximately  90  per  cent  of  the  graphite  content 
of  the  ore.  Flotation  has  clearly  demonstrated  its 
superiority.  The  extraction  is  higher  and  the  per- 
centage of  i-ecovery  of  No.  1,  or  the  most  valuable  stock, 
is  greater  than  formerly,  and  all  stocks  are  higher  in 
carbon.  The  stocks  now  being  produced  by  the  Consoli- 
dated company  ai-e  probably  of  the  highest  grade 
produced  on  the  continent,  No.  1  assaying  94.7  per  cent, 
and  Nos.  2  and  3,  90.7  per  cent  and  86.1  per  cent, 
respectively.  It  is  only  natural  that  stocks  of  such 
purity  should  find  a  ready  market.  A  second  local  com- 
pany, the  Quebec  Graphite  Co.,  whose  mill  has  been 
idle  for  some  time,  is  remodeling  its  plant,  which  con- 
sisted of  a  jaw  crusher,  Krupp  ball  mill,  and  Ferraris 
tables,  replacing  the  two  latter  by  a  Hardinge  mill  and 
Callow  cells,  though  all  the  details  of  the  new  arrange- 
ment have  not  been  given  out. 

It  is  stated  that  the  old  North  American  mill,  which 
has  long  been  idle,  will  be  remodelled  in  a  way  similar 
to  that  adopted  by  the  Consolidated  company,  though 
a  Marcy  mill  will  be  used  instead  of  the  Hardinge. 
It  is  also  reported  that  a  New  York  syndicate  has 
become  interested  in  several  properties  in  the  district 
and  is  considering  the  erection  of  a  mill  or  of  several 
mills  wherein  the  Callow  system  will  be  installed. 

Alabama  and  Quebec  Deposits  Geologically 
Different 

In  comparing  the  graphites  of  Alabama  and  Quebec 
it  will  be  found  that  they  are  only  mineralogically 
similar,  both  being  crypto-crystalline  and  affording  what 
is  known  to  the  trade  as  "flake  graphite."  Geologically, 
they  are  far  apart,  the  ore  of  Buckingham  being  of 
Archaean  and  that  of  Alabama  of  Carboniferous  age. 
Genetically,  the  Buckingham  graphite  is  inorganic,  or 
elemental,  whereas  that  of  Alabama  is  organic,  being 
the  result  of  the  alteration  of  coaly  or  carbonaceous 
material  contained  in  the  sedimentary  sandstones  prior 
to  their  metamorphism.  In  the  matter  of  graphite  con- 
tent a  marked  divergence  exists,  as  is  evidenced  by  the 
following  extracts  from  official  reports  on  the  two  dis- 
tricts. George  D.  Dub,  "Preparation  of  Crucible 
Graphite,"  U.  S.  Bureau  of  Mines,  1918,  says:  "The 
ore  in  Alabama  averages  about  2i  per  cent  graphitic 
carbon."  Fritz  Cirkel,  "Graphite."  Mines  Branch, 
Canada,  1907,  says :  "The  percentage  of  graphite  gen- 
erally met  with  in  disseminated  ores,  from  which  so 
far  the  bulk  of  the  Canadian  graphite  has  been  ex- 
tracted, may  be  put  down  from  7  to  30  per  cent." 

For  the  purpose  of  further  comparison  the  following, 
relating  to  Pennsylvania  and  New  York  State,  are 
quoted:  B.  L.  Miller,  "Graphite  Deposits  of  Penn- 
sylvania," 1912,  says:  "It  seems  probable  that  the 
graphite  content  of  the  rock  varies  from  3  to  5  per 
cent."  H.  G.  Ferguson,  "Graphite  m  1918,"  writing 
on  New  York  in  "Mineral  Resources  of  the  United 
States,  1918,"  says:  "The  noi-mal  quartz  schist  carries 
5  to  7  per  cent  of  graphite.  This  is  the  ore  mined 
at  present." 

A  marked  physical  difference  between  the  graphites  of 
Alabama  and  Buckingham  lies  in  their  specific  gravity. 
According  to  F.  G.  Moses,  U.  S.  Bureau  of  Mines,  the 
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average  specific  gravity  of  Alabama  graphite  is  2.1, 
•whereas,  according  to  G.  C.  Hoffmann,  Geological  Sur- 
vey of  Canada,  1876,  that  of  Buckingham  is  2.268,  that 
of  Ceylon  being  2.259.  The  Buckingham  product  is  a . 
coarser,  bolder,  and,  by  reason  of  its  greater  specific 
gravity,  heavier  flake  than  that  of  Alabama.  This  ques- 
tion of  weight  for  bulk  is  a  serious  one  when  consider- 
ing the  matter  of  crucible  stock,  and  it  is  largely  due 
to  this  quality  that  the  product  of  Ceylon  has  hitherto 
been  held  in  such  esteem  by  the  crucible  makers.  From 
the  following  list  (Fritz  Cirkel,  "Graphite")  of  well- 
known  flake  graphiteS;  it  will  be  seen  that  the  Bucking- 
ham product  is,  on  the  score  of  weight  for  bulk, 
preferable  to  that  of  Ceylon,  and  its  heat-resisting 
quality  is  practically  equal,  the  ratio  beibg  1.004  for 
Ceylon  and  1.007  for  Buckingham,  the  slight  superiority 
being  in  favor  of  Ceylon. 

TABLE  I.     .SPECIFIC  GRAVnV  AND  REFUACTORY  VALLES 


Specific 
Crravity 

Madag.iscar 2  4085 

Cumberland,  England 2 .  3455 

Passau,  Bavaria 2 .  3032 

Buckingham,  Canada 2.2685 

Ticonderoga,  U.  S.  . 2  2623 

Ceylon 2  2591 


Refractory 
Value 


1   007 
I   007 

1    004 


Complete  analysis  of  the  coarse  flake,  or  first  quality, 
from  the  Buckingham  district  and  the  principal 
United  States  districts  and  Ceylon  are  as  fol- 
lows: (The  Buckingham  product  is  that  of  the  late 
Anglo-Canadian  Graphite  Syndicate,  the  assay  being 
made  by  A.  E.  Tucker,  Birmingham,  England.  The 
others  were  made  at  the  Pittsburgh  station  of  the  U.  S. 
Bureau  of  Mines). 


TABLE  II. 


ANALYSE.^  OF  COARSE  FLAKE  FROM 
\  ARIOUS  DISTRICTS 


Buck- 
ingham 

Volatile  C 

Graphite  C 93  87 

SiO, 3  61 

•  .\1,0, 133 

FeJ 1.35 

TiO. 

CaO' 0.44 

MgO 0  44 

K..O 0  44 

Na~0 0  44 

SO, 

p.,o,. 

.MnO 

ZnO 


Alabani; 

I    80 

87  03 

5  85 


New- 
York 

1  30 
88  97 

4  34 

2  40 
I  08 
0  38 


0  02 


Pennsyl- 
vania 

1  53 
88   80 

5  24 

2  05 
I  75 
0  05 

0  09 
0  08 
0  12 
0  21 
0  05 
0  07 


C'eylon 

1  68 
85   06 

7   81 

2  82 
I  61 
0  13 
0  19 
0  21 
0  25 
0    11 

0  005 
0  05 
0   04 
0  03 


There  are  large  deposits,  in  the  Buckingham  district, 
of  relatively  high  percentage  disseminated  ores,  the  fol- 
lowing li.st  being  a  few  of  the  better  known: 


TABLE  III.     GRADE  OF  BFCKl  N'GIl.V.M   DEPOSITS 


Dominion  Graphite  Co 

Dominion  Graphite  Co 

Dominion  Graphite  Co   

Buckingham  Ciraphite  Co 

Buckingham  Graphite  Co   

Buckiiigharn  Grapiiite  Co        

Buckingham  Graphite  Co 
Buckingham  Graphite  Co 
Brumcll  &  Hammond    . 
Buckingham  Town.ship      . 
Buckingham  Township   . 
Buckingham  Township   . 

Buckingham  Township 

Buckingham  Township 

Buckingham  Township 

Lochabcr  Township ,  , . . : 

Lochaber  Township    

Lochalier  Township    .    .      

Lochaber  Town.ship    

Lochaber  Township   

(a)  Average  for  two  years; 


Line  pit 

Hogg  pit      

Swamp  pit 

Mill  pit 

Charctte  pit     .        . . 

Creek  pit 

Swamp  pit      

Big  pit    

\\  alker  pits 

I  ot  22.  range  VI ...  . 
Lot  23,  range  VI   .,  . 
Lot  22,  range  \'II   . 
Lot  28,  range  VIIL. 
lot  I  5,  range  IX 
Lot  1 2,  range  .\    ,     . 
lot  1 1,  range  IX 
1  ot     6,  range  IX      , 
Lot  21,  range  XI 
Lot  27.  range  Xi 
I  ot  23,  range  XII   .. 
(6)  six  months  ; 


7 
2 
0 
3 
5 
1 
(c)   four  years. 


Per  Cent 

(.1)    7  28 

12  80 

11  90 
(6)    9  97 

12  60 
18  50 
18  40 

27  50 
(c)  II  10 

22  3 
30  5 

28  1 

23  8 
21  0 
13 
17 
13 
18 
23 
14 


According  to  the  reports  of  the  Geological  Survey 
there  are  numerous  other  properties  containing  large 
deposits  of  ore,  carrying  from  10  to  as  high  as  25 
per  cent  of  graphite. 

In  the  matter  of  size  of  particles,  the  Buckingham 
district  material  may  claim   a  considerable   advantage 


over  other  North  American  fields,  more  especially  over 
its  greatest  competitor,  Alabama,  as  is  evidenced  by  the 
following  comparisons  of  screen  tests  of  coarse-flake 
stocks.  The  Buckingham  stock  is  "GR,"  produced  by 
the  late  Dominion  Graphite  Co.,  whereas  the  Alabama 
stock  is  the  average  of  three  typical  mills  operating  the 
Ashland,  Minerals  Separation,  and  Simplex  types  of 
washers : 

TABLE  IV.     .SCREEN  TE.STS  OF  COARSE  FLAKE  STOCKS 

-- Buckingham.  "GR." — ■  . Alabama.  No.  I. — . 

Separate  ('umulative.  Separate.  Cumulative 

Screen  Mesh              per  Cent  per  Cent  per  t  ent  per  Cent 

On                30 4  4 

(Jn                40 16  20                         II  II 

On               50 18  38 

On               60 30  68                       37  48 

On               70 27  95 

On                80 3  98                        30  78 

On                90 2  100 

On              100 15  93 

Tfirough   100 y  100 

The  "GR"  stock  named  above  was  made  by  the  old 
dry  method  of  reducing  and  concentrating  by  rolls  and 
the  scalping  off  of  the  freed  flake,  a  method  mo.st 
destructive  of  the  soft  graphite  particle. 

As  showing  the  possibilities  of  some  of  the  higher 
percentage  ores  of  the  district,  the  following  results  of 
two  large  tonnage  tests,  made  with  Callow  cells  on  local 
ores,  are  given : 

No.  1  ore  assayed  12.8  per  cent,  recovery  in  concen- 
trates 14.2  per  cent,  tailings  assayed  0.46  per  cent.  Con- 
centrate, plus-80  mesh-,  assayed  91.50  per  cent,  recov- 
ery 9.0  per  cent;  concentrates  through  80  mesh  assayed 
74.28  per  cent,  recovery  5.2  per  cent. 

No.  2  ore  assayed  18.3  per  cent,  recovery  in  concen- 
trates 22.7  per  cent.  Concentrate,  plu.s-80  mesh, 
assayed  92.3  per  cent,  recovery  10.7  per  cent;  concen- 
trates through  80,  plus  150,  assayed  76.3  per  cent, 
recovery  2.0  per  cent;  concentrates  through  150  mesh 
assayed  50.2  per  cent,  recovery  10.0  per  cent. 

In  conclusion,  I  expect  marked  activity  in  the  graphite 
industry  of  Buckingham  during  1920.  The  solution  of 
the  problem  of  separation,  which  oil-flotation  seems  to 
have  accomplished,  clears  the  way  for  a  business  with 
great  possibilities.  In  the  past,  high-percentage  stocks 
were  obtained  only  by  the  grinding  down,  in  the  finish- 
ing plants,  of  the  graphite  contained  in  the  low-percent- 
age concentrates  then  being  made,  but  with  proper  ball- 
mill  practice,  more  especially  with  peripheral-discharge 
mills,  the  size  of  particle  will  more  nearly  be  maintained, 
and  with  oil-flotation,  and  the  further  treatment  on  wet 
tables,  the  resultant  finished  stock  will  be  larger. 

Experiments  and  test  runs  have  proved  that  it  is  com- 
mercially possible  to  produce  stocks  from  Buckingham 
ores  assaying  over  90  per  cent  of  graphite,  the  screen 
test  of  which  shows  that  over  50  per  cent  will  remain 
on  50  mesh  and  over  15  per  cent  on  30  mesh,  thus  bring- 
ing the  crucible  .stock  to  a  parity  with  the  product  pre- 
pared from  the  Ceylon  material,  with  which  it  is  equal 
in  every  other  regard. 


head  pencils,  as  is  generally  known,  are  not  made  of  lead 
but  of  frraphite.  The  percentage  of  carbon,  says  C.  A. 
Mitchell  in  Jount.  Soc.  Chem.  hid.  for  Nov.  29,  1919.  varies 
from  6.5  per  cent  in  the  very  soft  black  leads  to  16  per 
cent  in  the  6H  Koh-i-Noor.  Most  of  the  remainder  is  made 
up  of  silicates,  and  the  whole  must  be  ground  exceedingly 
fine  at  least  eight  days  to  secure  best  results.  Too  rapid 
drying-  causes  the  inner  portion  of  the  lead  to  become  porous, 
and  the  lead  will  then  break  easily.  Four  to  six  months 
are  required  for  making  the  best  pencils,  fifty  or  sixty 
separate  operations  being  involved.  Natural  graphite  is 
used,  the  artificial   variety  being  too  expensive. 
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South  Africa— Then  and  Now 

Railways  Have  Solved  Many  of  the  Difficulties  of  the  Earlier  Days,  but  Other  Troubles  Are 

Still  Encountered—  The  Native  Labor  Problem  and  Obstacles 

Arising  From  Different  Races 

By  Polhemus  Lyon, 

Written    exclusively   for   Engineering   and   Mining   Journal 


THE  day  of  my  first  arrival  at  Cape  Town,  in  1891, 
I  asked  if  a  daily  paper  was  published  there,  which 
query  shows  how  the  city  appeared  at  that  time  to 
an  American  business  traveler.  As  a  matter  of  fact, 
both  a  morning  and  evening  paper  were  published,  and  a 
Dutch  paper  three  days  a  week  (still  continued),  which 
is  often  enough,  for  the  Dutch  are  not  great  readers, 
and  the  paper  has  never  had  a  large  circulation. 

Previous  to  1891,  and  until  1894-96,  the  railways 
starting  from  four  or  five  ports  were  not  permitted  to 
enter  the  Transvaal  (South  African  Republic).  Paul 
Kruger  used  to  say  that  the  railways  ate  no  fodder,  and, 
besides,  would  put  a  great  number  of  his  people  out  of 
business,  for  the  Dutch  teamsters  found  trekking  for 
the  miners  and  merchants  very  attractive.  As  to  fod- 
der, Kruger  did  not  realize  that  the  great  coal  fields  in 
his  dominion,  hardly  touched  at  that  date,  were  capable 
of  yielding  more  than  a  million  dollars  a  year,  and  now, 
for  some  time,  have  been  exporting  a  million  tons  or 
more  of  these  "black  diamonds,"  besides  supplying 
greatly  increased  domestic  demands. 

A  few  years  earlier,  the  railways  had,  it  is  true, 
reached  the  Kimberley  diamond  fields,  650  miles  from 
Cape  Town,  but  Kimberley  was  built  of  material  that 
had  been  trekked  by  o.x  team  from  railhead  500  miles 
away.  The  teams  consisted  of  seven  to  ten  yoke  of 
oxen  and  traveled  at  night,  grazing  during  the  day. 
These  treks  lasted  several  weeks,  as  the  oxen  never 
traveled  more  than  fifteen  miles  a  day  over  the  moun- 
tains, fording  dry  and  occasionally  flood  streams. 

Kimberley,  until  the  beginning  of  this  century,  was  a 
lively  mining  camp,  but  .Johannesburg  attracted  a  much 
larger  white  population,  and,  though  starting  fifteen 
years  later,  early  assumed  a  more  permanent  character, 
many  good  two-  and  three-story  buildings  having  been 
erected  before  the  coming  of  the  railway. 

No  thoughtful  man  with  a  knowledge  of  the  country 
could  be  otherwise  than  deeply  impressed  by  the  stu- 
pendous task  of  bringing  all  supplies,  building,  mining, 
and  merchandising,  from  railhead  to  Johannesburg. 
The  distance  was  perhaps  300  miles  at  first  and  100 
later,  and  the  Golden  City  is  6,000  ft.  above  sea  level. 
Mountains  had  to  be  climbed,  valleys  crossed,  and  rivers 
forded  with  a  load  of  three  tons  or  more  to  each  ox 
team.  All  who  roamed  over  South  Africa  twenty-five 
years  ago  and  more  have  interesting  tales  to  unfold  of 
coaching  from  the  coast  or  railhead  to  either  mining 
cente^r,  the  coaches  often  making  virtually  non-stop  runs 
of  four  hundred  miles  or  thereabouts. 

I  was  frequently  told  that,  prior  to  1891,  Olive 
Shreiner's  "Story  of  a  South  African  Farm"  gave  a  true 
picture  of  inland  life.  Sheep  farming  was  the  only  in- 
dustry, so  little  grain  (corn)  being  raised  for  market 
as  to  be  negligible.  In  fact,  from  1891  to  1900,  and  even 
later,  great  quantities  of  corn  were  imported  both  from 
North  and  South  America.  Now,  and  for  some  years, 
about  200,000  tons  a  year  has  been  exported  to  Europe. 


Mining  woke  up  South  Africa.  Diamonds  were  dis- 
covered in  1867-1870,  and  gave  a  shock  to  the  somnolent, 
easy-going  people,  but  when  gold  was  discovered  about 
1887  this  shock  soon  became  something  like  an  earth 
quake,  entirely  metamorphosing  the  lives  of  the  people, 
both  white  and  black.  In  spite  of  the  Dutch,  who  held 
the  reins  of  government  in  the  Transvaal,  where  all  the 
gold  fields  were,  the  rush  from  all  over  the  world  grew 
fast  and  furious.  Many  of  the  Kimberley  miners  moved 
up  250  miles  to  the  new  fields.  All  the  leaders  went, 
Rhodes,  Barnato,  Robinson,  Rudd,  and  numerous  others. 
The  capital  they  h^d  acquired  at  Kimberley  availed 
them  well  at  Johannesburg,  and  they  early  got  control 
of  the  gold  mines,  the  richest  in  the  world.  About  40 
per  cent  of  the  world's  gold  output  is  mined  within 
thirty  miles  of  the  Johannesburg  City  Hall. 

The  American  mining  engineer  was  in  great  demand. 
His  education,  experience  and  resourcefulness  during  all 
those  years  of  development  placed  him  in  the  forefront, 
salaries  ranging  all  the  way  from  $15,000  to  $50,000, 
with  extras,  for  group  mine  managers  and  consulting 
engineers.  And  how  they  did  live!  Their  Sunday  night 
suppers,  with  delicacies  ordered  from  London  for  the 
specific  occasion,' were  something  better  than  that  city 
of  100,000  white  people  had  ever  dreamed  of.  They 
were  It!  These  engineers  deserved  and  needed  the  re- 
laxation. What  with  Cornish  miners,  native  helpers  of 
all  sorts  and  barbarian  nationalities,  frequent  factional 
fights,  miners  phthisis,  government  taxes  and  restric- 
tions, theirs  was  no  bed  of  roses — a  decided  contrast  to 
a  Western  American  mine  manager  who  can  obtain 
fresh  supplies  in  a  few  days. 

The  gold  mines  of  the  Transvaal  employ  about  20,000 
white  skilled  labor  and  about  200,000  natives.  To  get 
these  latter  the  mining  companies  employ  labor  recruit- 
ing agents,  white  men,  facetiously  called  slave-drivers, 
with  liberal  salaries,  who  travel  through  the  native  ter- 
ritories in  South  and  East  Africa,  and  anywhere  else, 
endeavoring  to  win  the  natives  to  work.  Some  job! 
The  several  groups  of  mines  have  now  found  it  neces- 
sary to  eliminate  competition  for  these  laborers,  and 
carry  on  this  recruiting  work  through  one  native  labor 
agency  controlled  jointly.  Never  has  the  supply  ex- 
ceeded the  demand. 

The  mining  companies  have  built  good  barracks  with- 
in a  compound  or  stockade  inclosing  possibly  five  acres 
or  more,  have  built  and  equipped  good  native  hospitals, 
furnished  chapels  or  preaching  places,  and  done  what 
they  could  to  make  life  much  more  comfortable  from 
the  civilized  point  of  view  than  the  native  ever  obtained 
in  his  home  kraal.  Besides  this,  the  new  recruit  receives 
about  fifteen  dollars  per  month  and  board  as  a  begin- 
ning, with  advancement  as  he  learns  to  do  better  work 
so  far  as  he  is  permitted.  I  say  "permitted"  because 
the  white  miner,  be  he  Cornishman  or  local  Dutchman, 
objects  strenuously  to  the  natives  being  given  skilled 
work,  and  although  some  of  them  handle  the  Ingersoll 
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drill  and  do  a  little  semi-skilled  labor,  it  is  in  a  very 
limited  way  and  under  direct  control  of  the  white  miner. 

Much  of  the  native  miner's  wages  is  now  paid  to  his 
family  or  headman,  but  at  the  expiration  of  twelve 
months  he  frequently  returns  to  his  tribe,  able  to  live  in 
idleness  many  years  with  his  accumulated  wealth,  which 
perhaps  buys  another  wife.  Thus  the  work  of  the  re- 
cruiting agent  is  never  ended. 

Many  of  the  gold  mines  of  the  Transvaal  have  grown 
to  be  unprofitable  and  are  no  longer  being  worked. 
Their  number  is  increasing  every  year,  but  new  mines, 
chiefly  on  what  is  termed  the  East  Rand,  are  developing. 

It  has  been  asserted  by  the  mining  companies  that 
it  costs  4  per  cent  to  send  bullion  from  the  Transvaal 
to  London,  which  doubtless  includes  all  costs.  On  ac- 
count of  its  request  for  more  gold,  and  in  view  of  the 
greatly  increased  cost  of  mining,  an  earnest  effort  has 
been  made  to  get  the  British  government  to  absorb  all 
or  part  of  this  transfer  charge,  but  this  effort  has 
proved  futile. 

Just  what  will  be  the  future  of  gold  mining  is  diffi- 
cult to  forecast.  All  costs,  government  taxation  and  re- 
strictions have  greatly  increased,  but  the  price  of  an 
ounce  of  gold  remains  at  the  old  standard.  More  mines 
may  be  forced  to  close  down,  and  smaller  dividends 
surely  will  be  paid.  The  average  dividend  today  is  not 
large. 


Suggestions    for    Separating    Colloids 
From  Flotation  Feed 

Feed  Water  Must  Be  Kept  Clean  for  Good  Results- 
Use  of  Large  Thickener  or  Proper 
Classifier  Advocated 

By  Bennett  R.  Bates 

JACKSON  A.  PEARCE  has  brought  out  in  an  article 
published  in  1918'  the  suggestion  that  enough  im- 
portance has  not  been  given  to  colloids  in  flotation. 
To  this  I  agree,  especially  in  the  treatment  of  silver- 
gold    ores. 

About  two  years  ago  I  had  much  difficulty  in  treating 
a  silvei--gold  ore  at  Guanajuato,  Mexico,  by  flotation.' 
One  of  the  main  sources  of  trouble,  as  previously  men- 
tioned, was  dirty  water.  A  second,  as  brought  out  by 
Mr.  Pearce,  was  no  doubt  due  to  the  current  colloids 
in  the  ore  itself.  To  a  limited  extent  the  flotation  ma- 
chine used,  the  "Hynes  Disk,"  carried  out  the  principle 
of  Mr.  Pearce's  new  machine.  That  is,  the  discharge 
from  the  machine  was  taken  off  at  the  top,  thus  en- 
abling the  colloidal  material  to  pass  through  the  ma- 
chine quicker  than  the  granular  part. 

The  best  recovery  of  silver  ever  obtained  in  actual 
operation  on  this  Guanajuato  ore  during  my  connec- 
tion with  the  property  during  the  years  1917  and 
1918  was  made  on  the  first  day.  The  number  of  sam- 
ples taken  at  this  time  eliminated  any  possibility  of 
a  mistake  having  been  made  in  the  sampling  or  assay- 
ing. The  recovery  of  silver  was  12  per  cent  above 
that  of  the  third  day  and  fully  15  per  cent  above  the 
average  for  the  last  half  of  1918.  The  results  on 
the  first  day  were  satisfactory.  The  work  checked 
that  of  the  laboratory  very  closely,  but,  try  as  one 
might,   the   first   day's   run    was   never   duplicated,    al- 


'Min.  and  Sci.  Press,  Vol.  117.  p.  491.     "CoUoids  In  Flotation." 
■'Min.   and  Sci.   Press,  Vol.    117,   p.    277.      "Flotation   and   Other 
rroubles   in   Mexico." 


though  it  was  decided  that  the  principal  trouble  was 
due  to  the  colloids  in  the  flotation  circuit. 

During  the  first  day's  operation  the  mill  water  was 
crystal  clear.  The  flotation  feed  was  drawn  from  a 
freshly  filled  Dorr  thickener.  Unquestionably,  in 
starting  to  fill  the  thickener,  clean  granular  material 
settled  to  the  bottom  first,  and  during  the  first  day  the 
flotation  department  received  only  this  clean,  granu- 
lar pulp.  By  the  third  day,  equilibrium  had  been  es- 
tablished in  the  thickener;  that  is,  the  light  colloidal 
material  leaving  the  thickener  approximately  equaled 
that  entering.  By  the  third  day,  also,  the  supply  of 
crystal-clear  water  had  been  e.xhausted,  and  milling  was 
done  with  a  mixture  of  dirty  creek  water,  dirty  mine 
water,  and  a  murky  overflow  from  the  thickeners. 

Lime  was  detrimental  to  the  successful  treatment 
of  the  ore  by  flotation.  Without  its  use  the  thickening 
capacity  was  not  sufficient  to  handle  the  tonnage.  It 
was  found  that  whenever  the  thickener  overflow  be- 
came extremely  dirty,  and  this  dirty  water  was  used 
in  milling,  the  silver  recovery  would  drop  to  as  low 
as  30  per  cent.  It  was  possible  to  predict  the  day's 
results,  to  a  certain  degree  of  accuracy,  by  noting  the 
color  of  the  mill  water. 

Due  to  the  uncertainty  of  continuing  with  flotation, 
or  of  returning  to  cyanidation,  many  schemes  were 
tried  to  insure  a  supply  of  clear  water  for  the  mill 
without  going  to  the  expense  of  additional  equipment. 
Nothing  that  was  tried  proved  wholly  successful.  To 
have  overcome  thoi'oughly  the  difficulties,  it  would  have 
been  necessary  first  to  secure  a  clean  water  supply  for 
the  mill;  second,  to  remove  the  current  colloidal  ma- 
terial from  the  pulp,  treating  the  two  products  sepa- 
rately. It  is  possible  that,  by  the  addition  of  certain 
electrolytes,  the  colloidal  material  could  have  been  suc- 
cessfully floated.  The  tonnage  of  this  product  would 
have  been  so  small  that  the  cost  of  electrolytes  might 
not  have  been  a  serious  factor.  Recoveries  were  im- 
proved by  milling  in  a  small  amount  of  lim.e,  insuring 
a  clear  thickener  overflow.  Soda-ash  was  then  added 
just  before  the  flotation  machines,  to  precipitate  the 
lime  as  calcium  carbonate,  the  soda  forming  the  hy- 
drate. Three  pounds  of  soda-ash  per  ton,  at  ten  cents 
per  pound,  were  required  to  obtain  this  result.  It  is 
possible  that  this  treatment  would  have  been  successful 
with  the  colloidal  material  treated  separately.  Thirty 
cents  a  ton  for  this  proportion  of  the  ore  would  not 
then  have  been  a  serious  factor  when  distributed 
against  the  total  tonnage. 

There  are  two  ways  at  least  of  successfully  clearing 
the  flotation  feed  from  colloidal  material.  One,  men- 
tioned by  Mr.  Pearce,  is  by  passing  the  pulp  through  a 
small  thickener,  forcing  the  latter  to  run  "dirty."  A 
special  thickener  is  made  for  just  this  work,  known 
as  the  Dorr  Hydro-Separator,  which  would  probably  be 
preferable  to  the  straight  thickener.  The  second  and 
more  efficient  method  would  be  to  use  a  Dorr  Bowl 
Classifier.  This  classifier  can  be  regulated  to  make  an 
extremely  fine  separation,  and  the  back  flow  of  clear 
water  assures  the  removal  of  all  colloidal  material. 

The  granular  product  from  either  of  the  above  ma- 
chines could  be  delivered  at  the  proper  dilution  direct 
to  the  flotation  cells.  The  overflow  from  either  system 
would  go  to  a  thickener  of  sufficient  area  to  insure  its 
settling.  The  thickened  product  would  then  go  to  its 
special  flotation  department,  or  in  case  of  a  silver- 
gold  ore,  would  possibly  be  further  dewatered  on  a  fil- 
ter and  treated  by  cyanidation. 
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Use  and  Abuse  of  Superintendents 

Various  Kinds  That  Are    Encountered  in  Mining  Camps — Methods  of  Spending  the  Stock- 
holders' Money — Insight  Into  PecuUar  Difficulties  Some 
Mines  Have  To  Overcome 
By  Harry  E.  Scott, 

Written   exclusively  for   Engineering  and  Mining  Journal 


THERE  are  times  in  the  metal-mining  industry  that 
the  supply  of  miners,  machine-men  and  timbermen 
is  not  equal  to  the  demand.  The  crop  of  muckers 
and  trammers  not  being  ripe,  they  cannot  be  picked  for 
these  jobs,  and  the  mining  companies  have  trouble  intiy- 
ing  to  keep  up  the  output.  At  other  times,  as  was  the 
case  during  the  war,  all  departments  are  short  of  experi- 
enced men,  with  one  exception,  that  is,  the  superintend- 
ent. There  is  always  a  surplus  of  superintendents,  near- 
superintendents,  want-to-be-superintendents,  and  the 
young  fellow  just  out  of  school  (not  all  of  them,  of 
course)  who  has  an  idea  he  knows  all  about  the  game 
and  feels  offended  if  he  is  offered  anything  less  than 
a  position  of  this  kind.  How  sad  the  awakening  at  the 
end  of  four  or  five  years,  when  he  finds  out  he  is  just 
beginning  to  learn  a  little  about  it! 

In  the  course  of  a  number  of  years'  traveling  from 
one  mining  camp  to  another  and  working  in  the  mines, 
one  will  come  in  contact  with  all  kinds  of  superintend- 
ents, some  whose  own  importance  overshaaows  every- 
thing else.  They  care  nothing  for  the  welfare  of  the 
men  working  for  them.  All  they  want  is  a  certain 
number  of  hours'  work  each  shift,  and  they  do  not 
know  whether  the  men  work  those  hours  or  not  unless 
they  are  watching  them,  as  they  do  not  know  what  a 
shift's  work  is.  The  men  can  sleep  under  a  sage  brush 
and  drink  water  out  of  the  sump  for  all  they  care.  This 
class  is  always  unpopular  with  the  men.  Such  super- 
intendents are  generally  short-handed,  and  the  tonnage 
their  mines  produce  is  small  considering  the  number  of 
men  employed.  They  never  speak  to  an  employee,  under- 
ground or  on  the  surface,  unless  it  is  to  tell  him  to  get 
out  of  the  way.  A  few  cases  are  on  record  where  men 
of  this  kind  have  been  made  good  bosses  by  the  use  of 
a  pick  handle,  but  this  treatment  is  not  advocated. 

The  most  revered  class  of  superintendents  is  the  one 
which  is  almost  extinct  and  in  a  few  years  will  be  obso- 
lete. This  class  is  made  up  of  the  old-time  Irishman 
or  Irish-American  who  has  come  up  the  line  from  a 
mucker.  He  may  not  be  able  to  read  a  blueprint  or 
use  a  pencil  as  fast  as  the  up-to-date  man,  but  he  is  the 
"Old  Man"  who  always  comes  around  with  a  "Good 
mornin'  byes,"  and  as  a  rule  has  time  to  listen  to  a 
good  story.  He  is  almost  sure  to  roast  you  every  time 
he  comes  in  the  stope  or  drift  in  which  you  are  work- 
ing, for  something  you  did  or  something  you  did  not 
do.  If  you  are  of  the  class  that  does  not  get  scared 
every  time  a  boss  comes  around,  and  start  to  argue 
with  him,  he  will  sit  down  on  the  muck  pile  while  you 
do  the  same  thing.  When  the  question  is  settled  and 
he  is  gone,  you  throw  the  throttle  wide  open  and  drill 
a  round  from  six  inches  to  a  foot  deeper  that  shift,  but 
after  one  of  the  first-mentioned  class  goes  by,  as  a  rule 
the  machine  man  pulls  the  drill  out  of  the  hole  with  the 
remark  "She's  deep  enough,"  cutting  the  round  short. 

Many  of  the  wealthy  mining  men  of  the  East  and 
Middle  West  seem  to  think  the  position  of  superintend- 


ent was  just  made  for  them  to  support  their  sons  and 
sons-in-law  at  the  expense  of  the  stockholders.  Cases 
of  this  kind  are  more  noticeable  on  the  small  properties 
than  on  the  larger  ones.  In  the  latter,  where  experi- 
enced foremen  and  shift  bosses  have  direct  charge  of 
the  work,  the  inexperience  of  this  class  of  men  is  not 
so  conspicuous. 

A  few  years  ago  a  railroad  president  in  the  East  had 
a  son  who  was  going  too  fast  to  suit  the  wealthy  parent, 
playing  the  races,  Broadway,  the  beaches,  and  many 
n-ore  things  that  took  the  money  faster  than  "Dad" 
thought  a  young  man  should  spend  it;  so  the  father 
worked  him  in  as  superintendent  of  a  prospect  in  the 
West,  in  which  he  was  interested.  The  boy  came  to 
the  little  mining  camp  and  made  a  hit  with  all  of  the 
miners  at  once.  Apparently  everybody  was  his  equal 
and  his  pocketbook  had  no  strings;  it  was  out  first, 
regardless  of  whether  it  was  two  drinks  or  wine  for 
the  town.  The  prospect  was  a  new  one,  and  no  machin- 
ery had  been  erected;  therefore,  the  first  thing  was  to 
get  that  installed.  He  set  a  fine  electric  bell  up  on  a 
post ;  then  the  shaft  was  started  and  hoist  set  up,  both 
lined  to  the  bell.  His  mining  ability  was  zero,  but  at 
spending  the  stockholders'  money  he  was  100  per  cent. 
He  built  a  $5,000  house  out  on  the  desert,  five  miles 
from  the  little  town,  and  had  two  fast  horses  shipped 
to  him;  also  many  pens  of  fancy  chickens,  a  valet,  and 
a  negro  porter.  This  was  all  very  nice  for  two  years, 
when  the  company  quit.  From  the  miners'  view  he  was 
a  fine  man  to  work  for,  but  the  shaft  went  down  less 
than  200  ft.,  with  air  drills,  in  the  time  mentioned. 

Another  case.  An  ex-naval  officer  married  the  daugh- 
ter of  a  wealthy  mining  man  who  was  interested  in 
many  properties.  "Dad"  had  to  foot  the  bills,  so  he 
sent  the  son-in-law  to  one  of  the  mines  as  superintend- 
ent. The  latter  did  not  post  any  rules  when  he  arrived 
on  the  job,  but  treated  every  one  as  his  inferior  and 
acted  as  though  he  thought  every  man  should  stand  at 
attention  and  salute  him  when  he  passed.  Of  course  he 
had  bad  luck.  The  property  was  a  wet  one,  and  the 
pumps  had  to  be  kept  running  continuously.  In  a  few 
days  he  had  run  all  of  the  experienced  men  off  of  the 
job.  He  then  got  new  pump  men  whose  only  recom- 
mendation was  that  they  had  at  times  run  a  pump  with 
a  handle  on  it  to  pump  water  into  the  kitchen  for  wash- 
ing the  dishes.  The  inevitable  happened,  and  the  pumps 
were  drowned.  After  the  water  had  risen  about  one 
hundred  feet  above  the  pumps,  the  superintendent  be- 
gan to  get  excited.  He  could  see  no  way  of  getting  to 
them  except  with  diving  suits,  which  he  wanted  to  send 
for  at  once,  then  go  down  and  disconnect  them  and 
bring  them  up  the  shaft.  He  was  persuaded  not  to  try 
this,  and  one  of  the  older  methods  was  used  to  recover 
the  pumps. 

Not  long  ago  a  small  mine  in  the  Southwest  shut 
dowTi  after  it  had  been  running  about  four  years  with- 
out producing  a  pound  of  ore.     The  money  to  operate 
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this  property  was  being  raised  by  a  young  man  selling 
stock  in  the  East.  His  father  was  superintendent  and 
had  charge  of  all  operations  at  the  mine.  The  first  work 
was  to  pick  out  a  good  mill  site  and  build  a  ten-stamp 
mill.  Then  they  started  to  look  for  the  ore  by  sinking 
a  shaft  in  a  place  that  would  fit  the  mill  so  that  they 
could  start  milling  as  soon  as  the  ore  was  found. 

For  three  years  a  fair-sized  force  was  worked,  but 
the  last  year  there  was  only  one  drill  runner  at  $4  a 
day  and  one  mucker  at  $3.50  underground.  On  the 
surface  there  was  a  hoist  engineer  at  $4.50,  a  compres- 
sor man  at  $5,  a  blacksmith  at  $5,  a  blacksmith's  helper 
at  $3.50,  and  a  roustabout  at  $3.  This  was  a  fine  place 
to  work  for  those  on  the  surface,  but  a  poor  place  to 
spend  money  looking  for  ore.  A  blacksmith  and  the 
compressor  man  could  have  done  all  of  the  work  without 
hurting  themselves  much,  but  what  is  the  use  of  going 
on  a  strike  because  you  have  not  enough  work  to  do? 

The  work  was  not  progressing  fast  enough  under- 
ground to  suit  the  superintendent,  so  he  employed  a 
foreman  at  $6  a  day,  whose  only  work  was  to  look  after 
the  drill  runner  and  the  mucker.  Neither  the  father  nor 
the  son  knew  anything  about  mining,  but  they  made 
good  positions  for  themselves  and  work  for  a  few  miners 
for  four  years.  The  stockholders  still  have  the  stock, 
with  a  nice  bright  seal  on  it.  These  are  not  the  only 
cases  of  this  kind ;  there  are  hundreds  of  them. 

When  a  "wildcat"  scheme  is  exposed,  the  stockholders 
rush  in  and  want  to  hang  everybody  from  the  shift  boss 
to  the  president  of  the  company ;  the  press  of  the  coun- 
try gives  it  great  publicity,  somebody  is  arrested,  and  if 
the  company  has  enough  of  the  stockholders'  money 
left,  the  managers  hire  a  good  lawyer  and  get  out  of  it. 
If  they  have  spent  the  money,  and  are  broke,  they  may 
have  to  spend  six  months  in  jail.  Is  this  "wildcatter" 
any  worse  than  the  manager  or  president  of  a  company 
who  will  put  his  inexperienced  relative,  with  no  execu- 
tive ability,  in  charge  of  a  mine  to  throw  away  the 
stockholders'  money?  He  certainly  is  not  doing  any 
more  harm  to  the  mining  game. 


Loading  Chute  for  Heavy  Material 
By  John  S.  Watts 

For  loading  railway  cars  with  rock  or  ore  at  the 
quarry  it  is  usual  to  make  the  loading  chute  about  as 
shovm  in  Fig.  1.  This  arrangement,  when  used  for 
loading  large  pieces  of  rock,  is  very  destructive  to  the 
cars,  the  lumps  striking  the  car  sides  and  bottom  with 
such  force  as  to  destroy  the  car  rapidly.  The  chute 
arrangement  shown  in  Fig.  2  overcomes  this  defect, 
as  the  delivery  end  of  the  chute  can  be  lowered  onto  the 
bottom  of  the  car,  and  then  raised  as  the  car  fills.  The 
rock  just  slides  off  the  chute  onto  the  car  bottom  and 
does  not  fall  from  a  considerable  height.  The  car  can 
be  loaded  more  evenly,  too,  by  reason  of  the  curved  or 
helical  end  of  the  chute,  which  leads  the  material  into 
the  center  of  the  car  and  avoids  spilling. 

The  sketch  Fig.  2  shows  the  chute  in  dotted  lines  at 
its  lowest  position,  resting  on  the  bottom  of  the  car; 
also  in  full  lines  when  the  car  is  loaded,  and  again  in 
dotted  lines  when  raised  up  to  allow  the  locomotive  to 
pass  underneath  it.  The  guy  ropes  perform  two  func-" 
tions.  One  is  to  hold  the  chute  in  place  against  the  pres- 
sure of  the  wind  and  the  other  to  restrain  the  chute, 
when  being  raised,  in  a  path  that  will  keep  the  delivery 
end  at  approximately  the  center  of  the  car. 


The  receiving  end  of  the  chute,  having  to  travel  in 
and  out,  as  shovwi,  cannot  be  hung  on  a  hinge  as  usual, 
but  rests  on  a  roller,  which  allows  for  the  movement 
due  to  the  radius  of  the  guy  ropes.  The  hoisting  rope 
must  be  inclined  from  the  vertical,  as  indicated,  an 
amount  suflicient  to  keep  the  guy  ropes  taut. 
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FIG.    1   UPPER.   FIG.    2   LOWER    DRAWING 
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Remonetization  of  Silver  Urgent — Double  Standard  Only  Cure  for  Present  Economic  Ills  of  the 

World — Effect  of  Bimetallism  on  Commodity  Prices,  Production, 

And  on  Foreign  Exchanges 


By  Srinivas  R.  Wagel 

\^iitten    exclusively   for    Engineering   and   Mining   Journal 


THE  large  decline  in  the  European  exchanges  and 
the  great  advance  in  the  Eastern  exchanges,  as 
they  have  been  accompanied  by  frequent  and 
heavy  fluctuations,  have  created  a  situation  which  is  in 
every  sense  abnormal.  It  was  expected  that  the  cessa- 
tion of  hostilities  would  immediately  bring  forth  a  con- 
dition of  affairs  which  would  help  stabilize  exchanges, 
prices  and  wages  throughout  the  world.  Actually,  how- 
ever, prices  and  wages  have  advanced  in  a  much  larger 
proportion  during  fourteen  months  of  peace  than  during 
four  years  of  war.  The  Index  Number  of  Great  Britain 
shows  that  commodity  prices  advanced  from  122.6 
in  August,  1914,  to  282.6  in  November,  1918,  when  the 
armistice  was  signed.  At  the  close  of  December,  1919, 
the  prices  advanced  to  353.1.  Wages  have  not  increased 
at  the  same  rate,  but  they  increased  during  1919,  despite 
the  fact  that,  throughout  the  world,  armies  have  been 
demobilizing  and  there  ought,  under  normal  circum- 
stances, to  have  been  a  surplus  of  labor. 

It  is  needless  to  go  into  the  details  of  the  course  of 
events  during  the  past  twelve  months.  Suffice  it  to  say 
that  everything  has  become  unstable,  including  the  gov- 
ernments of  many  countries ;  trade  is  almost  a  gamble 
as  a  result  of  the  fluctuations  in  exchange.  Govern- 
ments are  tottering,  not  only  in  the  defeated  Central 
European  countries,  but  also  in  victorious  France  and 
Italy. 

Production  Declines 

The  situation  needs  a  remedy,  and  the  most  pressing 
of  all  ills  of  the  body  politic  is  the  one  relating  to  money. 
There  is  several  times  as  much  money  in  the  world 
today  as  there  was  before  1914.  Nevertheless,  every- 
thing is  unstable.  Rumblings  of  discontent  are  heard 
everywhere,  and  the  whole  credit  of  the  world  is  on  the 
verge  of  collapse. 

In  the  first  place,  prices  have  increased  threefold. 
The  cause  of  the  increase  in  prices  was  primarily  re- 
duced production.  During  the  period  of  the  war,  all 
countries  converted  factories  manufacturing  peace  goods 
into  those  manufacturing  war  goods.  Capital  was  em- 
ployed to  put  up  and  work  plants,  the  outputs  of  which 
were  destroyed  immediately.  The  exigencies  of  war  did 
not  permit  of  calculations  as  to  cost,  profit,  deprecia- 
tion, and  such  other  considerations  which  generally 
enter  into  the  ordinarj'  manufacturing  business;  it  was 
necessary  to  produce  war  goods  at  any  cost  in  the  quick- 
est possible  time. 

With  the  conclusion  of  the  war,  it  was  found  that  it 
was  not  so  easy  to  I'eturn  to  peace  vocations  as  expected. 
Change  of  occupations  and  war  conditions  not  only  de- 
stroyed capital  in  the  form  of  machinery  and  plants,  but 
also  the  skill  of  the  workmen.  Markets  have  been 
radically  changed.  New  developments,  even  in  coun- 
tries which  were  not  in  the  war,  did  not  permit  of  draw- 
ing ordinary  conclusions.  Central  Eui-ope  and  many 
other  countries  have  been  compelled  by  force  of  circum- 


, stances  to  remain  idle  to  such  an  extent  as  not  even  to  be 

able  to  produce  the  necessary  food.  The  net  result  is 
that  production  of  all  commodities,  including  food  prod- 
ucts, has  declined  throughout  the  world. 

Prices  Advance 

It  is  an  economic  law  that  scarcity  increases  values, 
and  the  less  there  is  of  any  kind  of  goods  the  greater 
will  be  their  value.  The  price  of  any  commodity  is  the 
correspondence  between  the  total  quantity  available  and 
the  total  of  money,  both  resei"\'e  and  in  circulation.  In 
other  words,  increase  or  decrease  in  production  alone 
does  not  always  decrease  or  increase  prices.  There  have 
been  instances  where,  even  though  the  total  quantities 
of  commodities  available  for  sale  have  remained  un- 
changed, prices  have  varied  because  of  the  increase  or 
decrease  of  the  total  money  available.  At  present  both 
factors  are  operative.  There  has  been  not  only  a  reduc- 
tion in  the  output  of  all  goods,  but  also  a  large  increase 
in  money  throughout  the  world. 

Rise  in  Wages 

A  general  advance  in  the  price  of  goods  must  neces- 
sarily be  followed  by  a  rise  in  wages.  Wages  are  based 
on  the  cost  of  living.  When  the  cost  of  living  increases 
because  of  the  increased  prices  of  goods,  the  result  is  an 
all-round  advance  in  wages ;  otherwise,  there  would  be 
no  incentive  for  labor  to  help  in  the  production  of  goods. 
This  factor  has  been  further  complicated  during  the 
war  by  the  level  of  wages  granted  to  working  men  and 
women  in  factories  which  produced  war  goods.  The 
different  countries  engaged  in  the  war  were  anxious 
for  a  speedy  output  of  war  materials ;  they  did  not  calcu- 
late the  cost  in  any  sense  whatsoever.  Consequently, 
very  high  wages  were  paid.  This,  in  its  turn,  again 
tended  to  raise  wages  in  other  departments  of  produc- 
tion. The  result  has  been  that  when  the  war  was  over  it 
was  found  impossible  to  bring  either  wages  or  prices 
down,  or  to  increase  production  with  a  margin  of  profit 
conducive  to  general  well-being.  In  short,  it  has  become 
an  argument  in  a  vicious  circle. 

High  Wages  and  Extravagance 

When  high  wages  were  obtainable,  it  is  a  natural  corol- 
lary that  extravagance  should  prevail.  High  wages  have 
meant  high  profits  for  comparatively  few.  Consequently, 
a  section  of  both  capital  and  labor  indulged  in  wild 
extravagance.  When  it  was  found  almost  impossible 
to  increase  production,  and  profits  and  wages  had  to  be 
cut  down,  there  was  a  deadlock. 

In  spite  of  all  these  factors,  extravagance  both  in 
private  and  public  spending  would  have  been  impos- 
sible but  for  the  increase  in  money.  If  the  governments 
of  the  various  countries  had  not  printed  paper  in  such 
large  quantities,  and  stamped  it  as  money,  they  would 
have  at  least  effected  a  partial  cure.    In  normal  times, 
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each  country  manufactured  goods  to  sell  to  others,  and 
the  latter  exchanged  their  own  manufactures  or  agri- 
cultural products  with  the  outputs  of  the  former.  Dur- 
ing the  war,  manufactures  in  each  country  were  almost 
solely  for  the  purpose  of  sale  within  the  country  itself; 
even  external  trade  was  solely  for  the  purpose  of  facili- 
tating victory  in  the  conflict.  All  production  was  for 
immediate  consumption  and  not  for  the  purpose  of  aug- 
menting the  wealth  of  the  countiT,',  as  in  normal  times. 
The  governments  being  the  largest  purchasers  in  each 
country,  and  themselves  rot  producing  anything,  the 
only  commodity  they  could  give  in  exchange  for  their 
purchases  was  money  created  artificially.  The  govern- 
ments created  money  on  a  large  scale  and  put  it  in  circu- 
lation. The  crux  of  the  situation  is  that  the  world  is 
suffering  from  a  plethora  of  money. 

Money  and  Precious  Metals 

There  is,  however,  a  wide  difference  between  money 
as  it  was  known  in  civilized  countries  before  the  war 
and  money  created  by  the  warring  countries.  Before  the 
war,  in  most  of  the  great  industrial  nations  money  was 
concomitant  with  wealth  and  value.  Money  was  a 
measure  of  value,  and  was  needed  primarily  for  pay- 
ment of  balances  on  exchanges  of  commodities,  both 
nationally  and  internationally. 

I  do  not  propose  entering  into  a  dissertation  upon 
money  and  credit.  Suffice  it  to  say  that  both  money  and 
credit  are  based  on  values  in  the  form  of  goods,  and 
that,  both  in  internal  and  foreign  trade  of  all  countries, 
what  is  loosely  termed  as  "money"  was  used  for  pay- 
ment of  balances.  When  money  was  a  measure  of  value 
it  was  also  a  standard,  and  that  standard  was  in  metal. 
In  ancient  times  people  used  several  commodities  as 
money ;  gold,  silver,  iron,  silk,  and  even  leather  have 
been  used  as  standards  at  various  periods  of  history  in 
various  countries.  In  recent  times,  however,  only  gold 
and  silver  have  been  used  as  money,  or  the  commodity 
with  which  individuals  and  nations  settled  balances. 

Money  and  Value 

It  may  be  taken  for  granted  that  the  basis  of  money 
has  always  been  metal,  and  that  money  has  always  been 
identified  with  value.  Value,  on  the  other  hand,  has  been 
the  essence  of  wealth.  The  popular  statement  that  a 
person  is  wealthy  because  he  has  money  is  based  on  this 
presumption.  If  money  does  not  have  value,  then  it  is 
no  longer  wealth.  For  instance,  the  Russian  ruble, 
which  was  worth  50c.  in  normal  times,  is  not  saleable 
at  all  at  present.  The  person  who  owned  the  ruble  in 
1914  had  wealth  to  the  extent  of  50c.;  now  the  person 
who  owns  the  ruble  has  no  wealth.  Therefore,  it  is 
essential  that  money  should  not  be  created  out  of  a 
commodity  that  has  no  value;  the  moment  it  has  no 
commodity  backing  it  is  no  longer  wealth.  Today,  the 
different  governments  have  printed  paper,  stamped  it, 
and  issued  it  as  money.  The  more  they  continue  to  do 
so,  the  less  becomes  the  value  of  such  money.  If  an 
individual  performed  such  an  operation,  nobody  would 
attach  any  value  to  the  paper  so  printed  and  circulated 
by  him.  But  a  government  can  carry  that  operation 
for  a  certain  length  of  time,  and  for  a  certain  amount, 
because  it  owns  certain  properties  and  rights  in  the 
state  and  has  the  power  to  levy  taxation ;  in  other  words, 
it  has  credit.  But  when  it  continues  to  issue  obligations, 
it  creates  wealth  without  value ;  and  such  wealth  in  the 
form  of  money  is  gradually  becoming  less  valuable. 


So  there  is  a  difference  between  money  and  money, 
As  T  have  already  stated,  money  must  always  be  based 
on  value,  and  such  value  is  to  be  found  only  in  goods. 
For  very  cogent  reasons  the  precious  metals  have  been 
chosen  as  the  only  commodities  which  can  be  used  as 
money.  Consequently,  we  make  the  following  distinc- 
tion :  sound  money  in  the  form  of  gold  and  silver,  and 
unsound  money  in  the  form  of  paper  or  inflated  credit. 
It  is  important  to  make  it  clear  that  at  all  times  what 
has  generally  been  known  as  credit  has  been  based  on 
metal  money,  which  in  its  turn  has  been  based  on  com- 
modities. At  no  period  in  the  history  of  the  world 
has  credit  been  based  on  obligations  without  any  back- 
ing whatsoever,  like  the  paper  money  of  the  present  day. 
Once  we  begin  to  base  credit  on  such  paper  issues  as 
have  been  made  by  the  different  governments  of  Europe, 
we  simply  pyramid  obligations,  the  whole  structure 
having  no  foundation  whatsoever. 

Sound  and  Unsound  Money 

The  present  situation  with  regard  to  prices  is  com- 
plicated by  two  factors.  The  first  is  that  there  is  too 
much  of  what  is  known  as  "money"  in  the  world.  Con- 
sequently, prices  have  gone  up,  irrespective  of  the  con- 
dition of  production.  The  second  is  that,  though  there 
has  been  an  increase  of  unsound  money,  there  is  an 
insufficiency  of  sound  money — sound  money  being  based 
on  metallic  currencies.  There  are  two  different  levels 
of  prices,  in  other  words ;  one  is  the  price  in  actual  gold, 
and  the  other  is  the  price  in  currency.  Such  a  situation 
is  not  anomalous  or  unknown.  We  have  such  a  condi- 
tion of  aflfairs  prevailing  in  South  America,  principally 
in  Argentina,  even  today. 

Broaden  the  Basis  of  Money 

There  must  be  a  remedy.  Though  it  is  only  fair  to 
state  that  various  other  factors  have  an  important  bear- 
ing on  present  price  levels,  unsettlement  of  exchanges, 
and  the  economic  evils  generally,  the  most  important  of 
all  is  with  reference  to  money.  The  fall  in  the  different 
exchanges  is  only  the  symptom  of  the  unacceptability 
in  varying  degrees  of  the  moneys  of  the  different  coun- 
tries of  the  world.  The  lower  the  decline  in  the  rate  of 
exchange  of  a  country's  money,  the  less  it  is  acceptable 
in  the  world's  markets.  Such  unacceptability  is  shown 
even  within  the  boundaries  of  such  countries  by  the 
advances  in  prices  of  different  commodities  and  the 
premium  paid  for  metallic  money.  Therefore,  the  first 
effort  in  the  regulation  of  the  present  condition  must  be 
made  toward  making  money  in  all  parts  of  the  world 
nationally  and  internationally  acceptable. 

It  is  needless  to  state  that  the  moneys  created  out 
of  whole  cloth,  as  it  were,  by  simply  printing  paper,  will 
never  be  acceptable.  Up  to  recent  times,  gold  has  been 
internationally  accepted  as  the  basis  of  money.  The 
only  sound  money  available  so  far  has  been  gold  money. 
We  have  to  create  more  sound  money,  and  the  only 
manner  in  which  it  can  be  done  is  to  broaden  the  basis 
by  making  silver  also  the  basis  of  sound  money. 

Gold  Alone  Will  Not  Do 

The  condition  of  the  body  politic  is  serious,  and 
heroic  remedies  are  needed.  Those  who  have  been  think- 
ing in  terms  of  1914  are  still  fondly  hoping  to  return 
to  the  pre-war  gold  standard.  The  gold  standard  has 
failed  miserably.  It  was  not  a  success  even  when  it  was 
generally  accepted.   The  main  reason  why  it  was  not  pos- 
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sible  to  contest  and  prove  the  falsity  of  the  gold  stand- 
ard was  that  it  was  adopted  by  all  the  creditor  nations 
of  the  world,  and  the  debtor  nations  were  obliged  to 
submit  to  the  iniquities  of  such  a  standard.  Today  the 
creditor  nations  of  the  past  are  no  longer  so.  Even 
countries  like  the  United  States  and  Japan,  which  are 
really  creditor  nations,  are  faced  by  an  internal  situa- 
tion nearly  as  serious  as  that  of  other  countries.  In  any 
case,  a  large  supply  of  sound  money  is  urgent ;  it  is  the 
only  way  in  which  the  evils  arising  out  of  the  increase  of 
more  or  less  valueless  paper  money  can  be  remedied. 
It  may  be  argued  that  the  production  of  gold  can  be 
increased.  Even  granting  that  the  maintenance  of  the 
gold  standard  would  be  a  panacea  for  all  ills,  it  will  take 
a  long  time  before  there  is  sufficient  production  to  meet 
our  needs. 

I  will  not  go  in  detail  into  some  of  the  remedies 
proposed  for  the  adjustment  of  the  monetary  chaos  of 
today.  Only  the  one  proposed  by  Prof.  Irving  Fisher 
needs  eve?i  passing  mention.  His  proposal  to  standard- 
ize the  dollar  by  vaiying  the  weight  of  gold  in  the  dollar 
from  time  to  time  on  the  basis  of  the  Index  Numbers 
is  not  practicable,  even  in  less  strenuous  times.  It  does 
not  go  to  the  root  of  the  evil,  and  will  not  serve  the 
purpose  of  creating  sound  money  today. 

Kemonetization  of  Silver  Practicable,  as  Formerly 
Nearly  All  Nations  Had  Double  Standard 

No  great  effort  is  needed  to  prove  that  the  remoneti- 
zation  of  silver  will  double  the  quantity  of  sound  money 
in  the  world,  and  we  badly  need  a  large  increase  in 
sound  money.  The  remonetization  of  silver  is  not  simi- 
lar in  plan  to  the  maintenance  of  the  gold  standard, 
because  of  the  fact  that  the  production  of  silver  in  the 
world  is  decreasing  just  as  much  as  that  of  gold.  The 
reason  is  simply  this:  There  is  a  large  stock  of  silver 
money  in  the  world  which  can  immediately  be  made 
available  if  silver  is  remonetized.  This  remedy  is  not 
one  proposed  for  all  time,  and  it  is  not  revolutionary, 
either.  Up  to  1872  practically  all  nations  of  the  world 
had  maintained  a  double  standard  for  centuries.  The 
gold  standard  was  an  innovation.  Even  granting  that 
it  was  perfect — which  it  was  not — the  war  has  changed 
conditions  so  radically  that  it  is  practically  impossible 
to  maintain  the  gold  standard,  even  by  such  a  well 
organized  country  as  England.  Further,  it  must  be 
remembered  that  monetary  as  well  as  economic  changes 
must  be  based  on  actual  conditions  and  not  on  any 
theory  which  may  be  advanced. 

Advantages  of  Bimetalism 

I  understand  that  a  proposal  to  the  return  of  any  .kind 
of  bimetallism  may  be  considered  in  many  quarters 
which  have  been  steeped  in  the  superstition  of  the 
efficacy  of  the  gold  standard,  as  too  absurd  for  words. 
Bimetallism  has  been  mixed  up  with  unsavory  politics 
in  many  countries,  especially  in  the  United  States. 
Bimetallism  is  not  proposed  as  a  panacea  for  all  evils; 
but  it  may  be  confidently  stated  that  a  modified  form  of 
it  is  the  only  remedy  possible  under  the  present  circum- 
stances for  the  monetary  evils  which  we  are  suffering 
from  today. 

The  first  of  the  benefits  of  bimetallism  will  be  to 
increase  the  amount  of  sound  money,  which  again  can 
be  made  the  reserve  for  the  large  circulation  in  all  coun- 
tries. Consequently,  it  will  increase  the  value  of  paper 
money  to  an  appreciable  extent.     Such  increase  in  the 


value  of  paper  money  will  make  exchanges  easier  and 
bring  down  the  level  of  commodity  prices.  With  prices 
and  wages  better  adjusted,  increased  production  will  be 
facilitated,  and  this  increased  production  again  will 
facilitate  the  withdrawal  of  paper  money  from  circula- 
tion. 

The  restoration  of  exchanges  alone  will  augment  the 
foreign  trade  of  the  different  countries,  effecting  there- 
by a  large  advance  in  national  trade  and  output.  But 
the  most  important  effect  will  be  the  stoppage  of  the 
drain  of  silver  and  gold  to  the  Eastern  countries.  At 
present,  trade  with  the  Eastern  countries  is  much  ham- 
pered by  the  necessity  of  remitting  gold  and  silver.  The 
volume  of  trade  is  shrinking  from  day  to  day,  because 
this  drain  is  an  ill  wind  that  blows  nobody  good.  Fur- 
thermore, the  remonetization  of  silver  will  have  the 
effect  of  making  the  large  stock  of  silver  held  in  India 
and  China  flow  back  to  Europe  and  America,  and  thus 
stabilize  the  monetary  conditions  of  the  world. 


Drum  Controller  for  Series-Parallel  Operation 
of  Locomotive  Motors 

A  drum-type  controller  for  series-parallel  control  of 
two-series  motors  is  one  of  the  new  products  of  the 
Cutler-Hammer  Manufacturing  Co.,  of  Milwaukee,  Wis. 
This  controller,  which  is  provided  with  both  a  main 
cylinder  and  a  reverse  cylinder,  is  for  use  on  storage- 
battery  locomotives  or  on  trolley  locomotives  using  250 
volts  or  less. 

The  motors  are  accelerated  •  by  the  main  cylinder, 
which  has  seven  points  of  control.  A  star  wheel  pro- 
vides an  interrupted  motiori  to  the  lever,  so  the  operator 
readily  feels  the  speed  points. 


A  NEW  TWO-MOTOR  BATTERY  LOCOMOTIVE  CONTROLLER 
WHICH    HAS    ALL    PART.S    LIBERALLY    PROPOR- 
TIONED AND  READILY  ACCESSIBLE 

A  dust-tight  and  weatherproof  construction  is 
obtained  by  fitting  the  sheet-metal  cover  under  a  ledge 
in  the  top  and  providing  a  rubber  gasket  between  the 
edges  of  the  cover  and  the  cast-iron  frame. 

Most  mine-duty  apparatus  is  employed  where  the 
sei'vice  conditions  are  severe  and  delays  in  operation 
costly.  The  manufacturers  state  that  this  new  con- 
troller has  its  parts  liberally  proportioned  to  prevent 
wear  and  breakage,  and  that  those  parts  which  do  wear 
are  made  accessible  and  so  designed  that  they  may  easily 
be  renewed. 
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bYSTEM   OF  LOWERING   IRON  ORE   FROM   THE   PHEASANT  HILL  MINE.  TATEH,  CHINA.      THREE  LO\DED  CARS 

COUPLED  WILL  BE   LOWERED,   "^^-HICH   OPERATION   BRINGS    UP   THREE   EMPTY   ONES.      THE   TOT  \.L 

VERTICAL  DISTANCE  LOWERED  IS  500  FT.  :  ALL  DONE  BY  GRAVITY  AND 
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Turning  of  Cables  To  Equalize  Wear  Advocated — Angles  of  Deflection  Important  and  Large 

Sheaves  or  Groups  of  Small  Sheaves  Necessary — Location 

Of  Supporting  Towers 

By  Douglas  Lay 

Wiitti-n   •■xchisi\f'ly  for  Ein/iuerriuri  and  Mining  Journal 


TO  INSURE  even  distribution  of  wear  over  the 
surface  of  track  cables,  it  is  important  that  the 
cables  should  be  turned  periodically.  It  is  es- 
sential that  the  process  be  one  of  actual  rotation  and 
not  consist  of  mere  twisting.  Consequently,  both  ends 
of  the  cable  must  be  free  to  rotate.  This  is  ac- 
complished by  inserting  swivels  in  both  ends  of  the 
cables  at  the  upper  and  lower  terminals,  respectively. 
Inasmuch  as  the  lower  end  of  the  cable  is  attached 
to  a  weight  box,  in  all  probability,  no  swivel  will  be 
required  at  this  end,  if  tension  is  slackened  during 
the  turning  process,  so  that  this  end  is  free  to  rotate. 
On  the  other  hand,  if  it  is  desired  to  turn  the  cable 
with  the  tension  on,  a  swivel  will  be  required  at  the 
lower  as  well  as  the  upper  end. 

Cables  Should  Be  TtniNED  at  Swivels 

In  any  event,  during  the  turning  process,  it  is  es- 
sential to  see  that  the  cables  are  turning  at  the  swivels, 
and  that  the  turn  is  not  being  prevented  by  pressure, 
on  the  upper  and  lower  terminal  saddles  for  instance. 
If  the  ends  are  free  to  turn,  application  of  stilson 
wrenches  will  bring  about  an  actual  rotation,  and  there 
will  be  no  tendency  on  the  part  of  the  cable  to  return 
to  its  former  position.  More  often  than  not,  the  so- 
called  "turning"  simply  amounts  to  putting  a  twist 
in  the  cable,  which  unless  clamped  in  the  new  position, 
speedily  reverts  to  its  old  position,  and  the  wear  re- 
sulting   from    the    trolley    sheaves    goes    on    in    the 
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FIGS.   1  AND  2.     CORRECT  AND  INCORRECT  ATTACH.VIB.NT 
OF   TRACK    CABLES    TO    WEIGHT    BOXES 

same  places  as  before.  The  swivels  mentioned  should 
of  course  be  inserted  when  the  tram  is  under  con- 
struction. 

It  is  common  knowledge  that  the  wear  of  track  cables 
is  by  far  the  greatest  in  the  immediate  vicinity  of 
towers.  This  is  inevitable,  but  much  can  be  done  to 
reduce  wear  to  a  minimum  by  generous  oiling,  and 
close  watching  of  trolley  sheaves.  The  latter  is  very 
important.  A  sheave  with  a  worn  tread  does  much 
harm  in  a  very  short  time,  and   must  not  be  allowed. 


Wear  near  towers  is  reduced  by  using  rocking  saddles 
instead  of  the  rigid  type. 

In  the  case  of  most  tramways,  tension  is  usually 
applied  to  track  cables  by  means  of  weight  boxes,  each 
cable  being  deflected  over  one  saddle  and  one  sheave. 
As  the  cable  is  entirely  free  to  move  over  both  sheave 
and  saddle  (if,  as  is  frequently  the  case,  a  long  span 
is  next  the  lower  terminal,  this  movement  of  the  cables 
is  appreciable),  obviously  the  angles  of  deflection  are 
of  the  utmost  importance,  and  should  be  as  small  as 
possible.  Nevertheless,  one  frequently  runs  across 
instances  where  the  greatest  attention  is  paid  to  de- 
flection angles  at  towers,  but  where  the  track  cables 
are  deflected  comparatively  sharply  at  the  lower  ter- 
minal saddles,  and  weight  boxes  hung  over  sheaves  of 
quite  inadequate  diameter,  say  15  or  18  in.,  as  in  Fig. 
1.  Either  is  a  particularly  insidious  piece  of  mischief, 
because  the  effect  is  to  cause  weakening  of  the  wires, 
and  although  no  wear  may  be  noticeable,  sooner  or 
later  the  cable  snaps  suddenly.  It  was  my  fortune  to  be 
walking  under  a  tram  line  on  one  occasion  when  this 
accident  occurred,  and  to  obtain  first  hand  evidence 
of  the  damage  likely  to  result. 

Large  sheaves  are  expensive,  and  it  is  not  practicable 
to  make  use  of  them  in  connection  with  the  suspension 
of  weight  boxes.  An  excellent  substitute  for  a  sheave 
of  large  diameter  is  a  group  of  small  sheaves,  not 
less  than  three  in  number,  placed  on  the  circumference 
of  a  circle  of  large  diameter,  say  ten  feet,  as  illus- 
trated in  Fig.  2. 

Oiling  Track  Cables 

It  cannot  be  questioned  that  generous  oiling,  in 
addition  to  preventing  external  corrosion  and  internal 
friction,  greatly  lessens  surface  wear  due  to  trolley 
sheaves.  I  had  one  tram  under  constant  observation 
for  a  period  of  seven  years.  Great  attention  was  paid 
to  oiling.  At  the  end  of  that  time,  the  cables  were 
taken  down  and  put  on  another  tram.  This  afforded 
an  excellent  opportunity  of  ob.serving  their  condition. 
Wear  was  of  course  distinctly  noticeable  in  the  vicinity 
of  towers,  but  by  cutting  out  one  or  two  bad  places 
they  seemed  likely  to  serve  for  another  seven  years. 
They  were  6x7  lang-lay  crucible  cast  steel,  and 
approximately  one  mile  long,  their  diameters  being 
one  inch  and  seven-eighths  inch,  respectively.  In  the 
seven  years,  they  served  for  the  transport  of  approxi- 
mately 300,000  tons  of  material.  It  is  perhaps  not 
altogether  a  digression  to  remark  that  in  spite  of 
locked  coil  and  smooth  coil  cable,  the  ordinary  lang-lay 
cable  finds  few  real  competitors  for  small  installations. 

The  best  ti-ack  cable  oiler  I  have  observed  in  my 
experience  can  be  made  out  of  a  five-gallon  gasoline 
can,  as  illustrated  in  Figs.  3,  4,  5  and  6.  It  is  car- 
ried in  a  small  strap-iron  cradle,  which  is  bolted  to 
the  walking  beam  of  a  bucket  trolley.  Two  small  pet- 
cocks  ( the  faucets  on  gasoline  cans  answer  well  for 
the  purpose)  are  soldered  on,  one  at  the  bottom  of 
either    end.      These    are    opened    so    that    there    is    a 
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steady  drip  of  oil  on  the  trolley  sheaves,  which  dis- 
tribute it  over  the  cable.  The  oiler  is  filled  to  the 
level  indicated,  and  oil  cannot  spill  whether  the  bucket 
is  going  up  or  down  grade.  As  the  whole  top  of  the 
oiler  forms  a  funnel  the  ease  with  which  it  can  be 
filled  will  be  obvious.  In  cold  weather,  it  is  well  to 
warm  the  oil  or  dope  before  filling  the  oiler,  in  order 
to  reduce  the  viscosity  of  the  fluid. 

Tower  Installations 

Many  towers  have  to  be  placed  on  more  or  less 
steep  hillsides  and  must  be  designed  accordingly.  In 
the  case  of  the  smaller  installations,  they  are,  for 
obvious  reasons,  generally  constructed  of  wood,  saddle 
caps  being  of  square  timber  8x8  in.,  and  legs  usually 
of  round  timber  procured  on  the  tramway  site.     Two 
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FIGS.  3.  4.  5  AND  6.      SIMPLE  CABLE  OILER 

types  of  towers  are  commonly  constructed,  known  as 
the  "pyramid"  and  "through"  types  respectively.  The 
framing  of  angle  and  sway  bracing  is  obvious  from 
any  illustration,  but  the  framing  of  the  legs,  although 
in  reality  simple  enough,  is  generally  a  bit  of  a  mys- 
tery to  the  average  carpenter  unless  he  has  had  pre- 
vious tramway  experience.  The  framing  of  each  type 
will  be  described. 

Pyramid  Type  of  Towers 

In  side  elevation,  the  front  legs  of  the  pyramid  type 
of  tower  (that  is,  the  pair  facing  lower  terminal)  are 
framed  with  a  batter  of  3  inches  in  12  inches  (that 
is,  an  angle  of  approximately  fourteen  degrees)  with 
respect  to  the  centre  line  of  the  saddle  cap.  In  side 
elevation,  the  rear  legs  (that  is,  those  facing  upper 
terminal)  are  framed  with  a  batter  of  six  inches  in 
twelve  inches  (an  angle  of  approximately  twenty-eight 
degrees)  with  re.spect  to  the  centre  line  of  the  saddle 
cap.  Therefore,  in  side  elevation,  the  angle  between 
the  front  and  rear  legs  is  approximately  forty-two  de- 
grees. In  front  or  rear  elevation,  each  leg  is  framed 
with  a  batter  of  three  inches  in  twelve  inches  with 
respect  to  the  centre  line  of  the  saddle  cap,  so  that 
the  angle  between  the  individual  legs  of  either  front 
or  rear  pair  is  approximately  twenty-eight  degrees. 
Lastly,  the  length  of  the  legs  must  be  such  that,  when 
the  tower  is  raised  in  position,  the  front  legs  are 
vertical,  in  side  elevation.  Reference  to  Figs.  7,  8,  and 
9  will  render  the  foregoing  clear.  Angle  bracing  be- 
tween legs  and  saddle  cap  is  not  shown  in  these  sketches, 
because  it  presents  no  difficulty. 


Obviously,  a  tower  must  be  so  designed  that  the 
line  of  pressure  falls  within  the  base.  One  occasionally 
sees  evidence  in  the  way  of  bracing  the  front  legs, 
which  rather  suggests  that  the  idea  is  held  that  towers 
on  a  steep  hillside  are  likely  to  fall  down  hill;  whereas, 
as  a  matter  of  fact,  the  tendency  is  to  cause  a  tower 
in  such  a  position  to  fall  over  backward  toward  the 
upper  terminal. 


.Saddfe  Cap  6^6" 


FIGS.  7,  8  AND  9.     FRAMING,  IN  SIDE  ELEVATION— FRONT 
OR  REAR  ELEVATION — TOWER  IN  POSITION, 

side   elevation 

Through  Type  of  Tower 

In  Figs.  10  and  11  there  is  illustrated  simple  through 
type  of  tower,  which  will  be  found  efficient  for  two- 
bucket  trams.  The  front  legs  are  vertical,  and  the  rear 
legs  are  framed  with  a  batter  of  one  in  one  with 
respect  to  the  front  legs.  The  saddle  cap  is  hung 
from  the  front  leg  cap  by  li  in.  rods  through  pieces 
of  8  X  8  in.  timber.  The  traction  cable  is  carried 
on  rollers.    The  roller  frame  is  fixed  to  the  rear  legs. 
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FIGS.    10    AND    11.       THROUGH    TOWER,    TWO-BUCKET 
TRAMWAY  TYPE 

Though  ideal  construction  with  reference  to  the  situa- 
tion of  the  towers  does  not  permit  a  deflection  of  the 
unloaded  track  cable  of  more  than  2.86  deg.  at  each 
tower,  it  must  be  observed  that  this  requirement  neces- 
sitates a  large  number  of  towers,  each  of  which  figures 
in  the  construction  cost  to  the  extent  of  probably  $200. 
A  tramway  with  less  than  the  ideal  number  of  towers, 
and  consequently  greater  cable-wear,  may  be  a  better 
investment  for  the  small  mine.     It  depends  upon  the 
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life  of  the  small  mine.  This  consideration  will  nat- 
urally influence  the  mining  engineer  in  designing  a 
tramway,  whereas  it  is  a  factor  which  will  not  enter 
into  the  calculations  of  the  tramway  engineer.  The 
matter  of  the  situation  and  heights  of  respective  towers 
does,  however,  offer  pitfalls  for  the  unwary.  It  is  dis- 
concerting to  find  that  when  cables  are  stretched  they 
do  not  lie  on  all  towers.  To  avoid  anything  of  the  sort 
happening,  it  is  a  good  plan,  when  an  accurate  survey 
has  been  made,  to  draw  a  straight  line  on  the  profile 
joining  the  upper  terminal  saddle  cap  and  the  lower 
terminal  saddle  cap,  or  the  cap  of  the  next  tension 
station  below  the  upper  terminal.  All  towers  the 
respective  bases  of  which  lie  below  this  line  may  be 
regarded  for  the  moment  as  critical.  If  the  profile 
is   such   that   bases   of   all   towers   lie  below   this   line, 
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a  cable  extending  from  A  to  B.  Tops  of  towers  be- 
tween B  and  C  must  touch  the  deflection  curve  of  a 
cable  extending  from  B  to  C.  Similarly,  in  the  case 
of  Fig.  14,  the  spans  AB,  BC,  CD  and  DE  will  re- 
spectively govern  the  heights  of  towers  between  A  and  B, 
B  and  C,  C  and  D,  and  D  and  E. 

It  is  rarely  possible  to  "break  over"  a  crest  with 
only  one  tower,  inasmuch  as  this  may  cause  too  great 
an  angle  of  deflection.  It  may  be  necessary  to  insert 
several  towers  to  reduce  this.  Again,  if  a  tower  must 
be  unduly  high  to  reach  the  deflection  curve,  it  is 
obviously  not  required  from  the  point  of  view  of  pre- 
venting the  load  touching  the  ground.  On  the  other 
hand,  its  omission  may  mean  an  excessive  deflection 
of  the  loaded  cable.  These  are  factors  wherein  the 
life  of  the  mine  must  be  considered.  The  mining 
engineer  in  laying  out  a  tramway  will  perhaps  be 
too  prone  to  reduce  the  number  of  the  towers  and  their 
height.  On  the  other  hand,  the  tramway  engineer  will 
perhaps  think  too  much  about  the  wear  of  the  cables, 
and  his  construction  will  be  more  elaborate  than  the 
life  of  the  mine  warrants. 

Putting  on  a  New  Traction  Cable 

The  life  of  a  traction  cable  is  necessarily  much 
shorter  than  that  of  the  track  cables,  especially  so  in 
those  cases  where  buckets  are  permanently  attached  to 
the  traction  cable  and  pass  round  the  upper  and  lower 
terminal  sheaves.  Owing  to  their  economy  in  labor, 
tramways  of  this  type  are  usually  preferred  for  small 
properties.  In  the  case  of  a  tramway  of  this  sort, 
which  was  under  my  observation  for  a  period  of  seven 
years,  a  new  traction  cable  was  required  about  every 
six  months,  whereas,  as  has  been  mentioned,  the  track 
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FIGS.   12,   13   AND  14.      PROFILES   OF  TRAMWAYS 

as  shown  in  Fig.  12,  then  assume  a  span  equal  to 
the  distance  between  upper  and  lower  terminal  saddle 
caps  (in  this  case  the  distance  AB)  and  a  tension 
fifty  per  cent  greater  than  the  working  tension,  and 
draw  the  deflection  curve.  The  tops  of  the  towers 
are  then  brought  up  to  touch  this  curve. 

With  respect  to  the  cases  where  one  or  more  portions 
of  the  profile  lie  above  the  straight  line  joining  upper 
and  lower  terminal  saddle  caps,  exemplified  in  the 
profiles  of  Figs.  13  and  14,  proceed  as  follows:  At 
the  highest  point  of  each  crest,  assume  a  tower  of 
minimum  height  required  to  insure  buckets  clearing 
snow  line,  and  draw  a  straight  line  between  each  tower 
top  and  from  each  terminal  saddle  cap  to  the  top  of 
the  nearest  tower.  This  gives  the  deflection  points 
of  the  cables,  which  are  B  in  the  profiles  of  Fig.  13, 
and  B,  C,  and  D  in  Fig.  14.  Any  towers  between 
deflection  points  must  be  located  with  reference  to  the 
span  between  the  deflection  points  between  which  they 
occur.  Thus,  in  profile  Fig.  13,  the  tops  of  any  towers 
between   A  and  B  must  touch  the  deflection  curve  of 
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FIGS.  15  AND  16.     PUTTING  ON  NEW  TRACTION  CABLE 

cables  after  seven  years'  service  were  evidently  good 
for  several  years  more.  A  life  of  six  months  for  the 
traction  cable  was  only  secured  by  splicing  it  several 
times  during  the  six  months. 

It  is,  however,  a  simple  matter  to  put  on  a  new 
traction  cable.  At  a  convenient  spot  behind  the  lower 
terminal,  set  up  the  reel  containing  the  new  cable  in 
line  with  the  up-going  side  of  the  traction  cables.  Set 
up  also  an  empty  reel,  in  line  with  the  down-coming 
side  of  the  traction  cable,  to  receive  the  old  traction 
cable.  See  Figs.  15  and  16.  Clamp  the  traction  cable 
securely  at  the  points  A  and  B  to  each  end  of  the 
bull  cap.  Then  take  the  tension  off  the  tension  car- 
riage and  allow  the  traction  cable  to  drop  out  of  the 
bull  wheel  or  main  sheave.  Cut  the  traction  cable  on 
the  up-going  side  at  some  convenient  point,  such  as 
C.     Splice  one  end  of  the  new  cable  to  the  up-going 
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end  of  the  old  cable  at  C,  by  means  of  a  short  splice. 
Attach  the  other  end  of  the  old  cable  to  the  reel 
mounted  to  receive  it. 

.  Reference  to  Figs.  15  and  16  will  render  the  foregoing 
explanation  clearer.  Now  release  the  slings  at  A  and 
B,  and  operate  the  tramway  as  usual  from  the  upper 
terminal,  but  run  slowly,  reeling  off  the  old  cable,  keep- 
ing pace  with  the  speed  of  the  tramway,  and  similarly 
reeling  on  the  new  cable.  As  buckets  come  into  the 
lower  terminal,  after  dumping,  they  are  detached  from 
the  old  cable,  wheeled  round  the  track,  and  attached  to 
the  new  cable.  When  the  end  of  the  latter  returns  to 
the  terminal,  the  new  cable  is  clamped  at  A  and  B  and 
the  two  ends  are  joined  by  a  long  splice,  after  the  cable 
has  been  placed  in  the  bull  wheel  or  main  sheave.  It  is 
of  course  important  that  the  tension  carriage  be  run 
completely  in  before  splicing,  so  that  the  whole  of  its 
travel  may  be  rendered  available  for  the  new  cable. 
Operation  of  the  tramway  will  i-eveal  what  adjustment 
of  the  buckets  is  necessary,  and  when  this  is  done 
the  tramway  is  ready  for  normal  running. 

To  facilitate  reeling  off  the  old  cable  onto  the  reel, 
nail  radial  wooden  cleats  on  the  ends  of  the  latter  to 
serve  as  handles,  after  the  fashion  of  a  ship's  steering 
wheel,  so  that  the  reel  may  be  easily  turned.  If  the 
tramway  is  a  long  one,  several  men  may  be  required 
to  turn  the  reel,  especially  toward  the  end  of  the 
operation,  when  the  reel  is  reaching  its  maximum 
weight. 

Some  rough-and-ready  means  of  braking  the  reel 
containing  the  new  cable  must  be  provided,  as  it  is 
desirable  that  this  should  be  unreeled  under  slight 
tension.  A  suitable  brake  can  readily  be  improvised 
on  the  ground. 

The  Automatic  Dumping  of  Ore  Cars 

Rotary  Device  Designed  and  Used  by  the  Woodward 

Iron  Co.  Dumps  and  Rights  Itself 

By  Its  Own  Power 

AUTOMATIC  dumping  of  ore  from  cars  into  bins 
Lis  accomplished  by  a  scheme  in  use  by  the  Wood- 
ward Iron  Co.,  of  Woodward,  Ala.  At  one  mine  are  two 
rotary  dumping  appliances,  each  of  which  will  accom- 
modate four  cars,  and  at  another  mine  are  two  five-car 
dumps.  The  cars  are  dumped  and  then  brought  back 
to  their  original  position  without  the  use  of  extraneous 
power. 

Automatic  operation  is  attained  by  utilizing  the  fly- 
wheel principle  to  store  up  sufficient  energj'  during  the 
initial  movement  of  the  loaded  dump,  when  it  is  heavily 
unbalanced,  to  supply  the  power  needed  for  restoring 
the  unloaded  dump  to  the  upright  position.  The  inertia 
of  the  flywheels  resists  and  retards  the  starting  move- 
ment, causing  the  cars  to  dump  the  contained  material 
with  less  breakage  and  to  operate  with  less  strain. 
Suitable  braking  and  stopping  means  are  provided  to 
hold  the  mechanism  in  place  after  it  rights  itself  and 
during  the  transfer  of  the  mine  cars. 

The  machines  are  constructed  of  metal  and  comprise  a 
number  of  circular  steel  rails,  which  serve  the  double 
purpose  of  frame  and  rolling  device.  The  rails  are 
arranged  with  their  heads,  or  treads,  facing  outwardly. 
These  tire  rails  are  further  connected  with  two  other 
rails  extending  horizontally  lengthwise  through  the 
dump  cage  and  having  their  base  flanges  riveted  to 
the  bases  of  the  tire  rails.     The  horizontal  rails  form 


the  connecting  ribs  of  the  main  body  or  skeleton  frame 
of  the  dump,  and  these  ribs  are  again  laced  with  angles 
extending  from  tire  to  tire,  and  forming  a  construction 
similar  in  principle  to  the  lattice  girder. 

The  treads  of  the  rolled  steel  tires  ride  on  trunnion 
wheels,  the  frames  of  which  are  fitted  with  short  shafts 
that  turn  in  roller  bearings.  The  flywheels  are  con- 
nected to  the  overhung  ends  of  each  of  these  shafts,  the 
size  and  weight  of  the  flywheels  being  determined  by  cal- 
culating the  flywheel  load  for  the  required  speed. 

Track  rails  extend  through  each  dump  cage  to  form 
a  runway  on  which  the  cars  are  held  either  in  their 
upper  or  lower  position.  Thrust  trunnion  rollers,  which 
are  mounted  to  turn  in  a  vertical  bearing,  take  care 
of  end  thrust   from  the  dump  cages. 
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In  operation,  after  the  cars  have  been  delivered  to 
the  dumping  machine,  pawls  are  released  by  raising 
a  handle,  and  the  weight  of  the  cars  and  the  material 
therein  is  heavy  enough  to  cause  immediate  rotation. 
The  pawls,  being  counterweighted  by  the  lever  arm, 
right  themselves  as  soon  as  released,  and  stand  in 
position  to  prevent  the  dump  from  returning  past  its 
initial  position. 

These  dumping  mechanisms  were  designed  and  built 
by  the  Woodward  Iron  Co.,  and  application  has  been 
made  for  patents. 

Welding  Aluminum  Castings 

At  a  recent  meeting  in  New  York  the  subject  of 
welding  broken  aluminum  castings  came  up  for  dis- 
cussion. The  general  opinion  seemed  to  be  that  cast 
aluminum  cannot  be  successfully  welded  by  electrical 
means,  as  a  coarsely  crystalline  bond  is  formed  which 
does  not  possess  much  strength.  For  heavy  work,  the 
oxyacetylene  flame  is  perfectly  satisfactory,  and  on 
thin  work  oxj-hydrogen  or  any  oxy-gas  flame  will  make 
a  satisfactoiy  weld.  A  good  flux  is  a  necessity,  and  for 
this  purpose  any  one  of  a  number  of  published  formulas, 
the  bases  of  which  are  alkaline  fluorides,  may  be  used. 
The  idea  is  to  have  a  flux  whose  melting  point  is  just 
a  trifle  below  that  of  the  alloy  which  is  welded.  Solder- 
ing with  tin-zinc  or  other  solders  is  not  altogether 
satisfactory. 

One  of  the  Earliest  Labor  Unions  was  formed  by  English 
footmen  shortly  after  the  year  1700.  Its  members  refused 
to  work  for  less  than  a  prescribed  minimum  wage,  refused 
to  do  certain  kinds  of  work,  and  took  care  of  those  members 
who  lost  their  positions  because  of  their  adherence  to  the 
rules  of  the  organization. 
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Einstein's  Theory  of  Relativity 

"Will  you  please  give  me  some  information  on  Einstein's 
theory  of  relativity?" 

On  Jan.  10,  1920,  this  subject  was  discussed  edito- 
rially in  the  Electric  World  as  follows : 

Much  attention  has  been  devoted  of  late  in  the  scientific 
and  technical  press  to  a  discussion  of  Einstein's  theory  of 
relativity  and  its  consequences.  This  subject  formed  the 
principal  topic  of  discussion  at  a  meeting  in  London  of 
the  Royal  Society,  various  abstracts  concerning  which  have 
recently  been  reported. 

The  subject  of  relativity  first  came  into  notice  some  years 
ago  when  Miehelson  and  Morley  announced  the  results  of 
a  careful  series  of  optical  experiments  they  had  made  for 
detecting,  if  possible,  the  effect  of  the  earth's  tangential 
motion  of  rotation  in  aiding  or  opposing  the  transmission 
of  light  in  the  laboratory.  The  effect  of  the  earth's  super- 
ficial velocity  on  the  apparent  velocity  of  light  fn  th''  air 
could  not  be  detected,  although  the  sensitiveness  of  the 
apparatus  was  amply  sufficient  for  the  purpose.  In  order 
to  account  for  the  absence  of  the  earth's  velocity  component 
in  the  observations,  two  suggestions  were  offered,  which 
later  crystallized  into  opposing  schools  of  thought.  One 
was  that  any  bar,  rod,  or  prism  of  substances  would  be 
subjected  to  internal  electromagnetic  stresses  when  sub- 
jected to  motion;  because,  according  to  the  theory  of  elec- 
trons, considered  either  in  a  crowd  or  pair  by  pair,  their 
mutual  attractions  are  altered  by  their  velocity  through 
the  ether.  Consequently,  a  metallic  bar  set  in  the  direc- 
tion of  the  earth's  tangential  velocity  does  not  have  exactly 
the  same  length  as  when  it  is  set  perpendicularly  thereto. 
The  difference  should  be  extremely  small  at  the  greatest 
value  of  the  earth's  rotational  surface  velocity,  and  would 
he  undiscoverable  by  any  known  laboratory  methods;  but 
it  has  been  asserted  to  be  sufficient  to  account  for  the  non- 
success  of  the  Michelson-Morley  experiments.  The  other 
suggestion  was  the  doctrine  of  relativity,  a  principal  in 
virtue  of  which  absolute  velocities  should  be  incapable  of 
being  detected  in  a  universe  constructed  like  ours. 

One  school  of  thought  thus  argued  that  if  the  sensitive- 
ness of  the  Michelson-Morley  apparatus  were  greatly  in- 
creased, a  residual  effect  of  the  earth's  velocity  should  be 
found,  in  spite  of  the  electronic  forces  and  their  effect  on 
the  mechanism  in  masking  the  phenomenon  sought.  The 
other  school  of  thought  argued  that  such  a  phenomenon 
could  not  exist,  by  reason  of  the  inherent  nature  of  things. 

Following  up  the  doctrine  of  relativity,  by  a  long  process 
of  mathematical  reasoning  Einstein  and  his  followers  have 
been  led  to  enunciate  certain  remarkable  theorems  con- 
cerning space  and  time.  These  theorems  are  interesting 
as  philosophical  speculations.  From  the  standpoint  of 
engineering,  they  are  at  present  too  minute  in  their  effects 
to  have  any  bearing  on  practice,  although,  from  the  stand- 
point of  philosophy  they  are  of  great  importance.  More 
recently,  however,  certain  practical  deductions  have  been 
stated  by  the  relativists  which  are  quite  worthy  of  ex- 
amination by  astronomers.  One  is  that  the  perihelion  of 
Mercury's  orbit  should  advance  at  a  small  but  definitely 
measureable  rate,  not  yet  required  by  Newtonian  princi- 
ples. A  second  is  that  rays  of  light  should  bend  very 
slightly  in  passing  through  the  sun's  gravitational  field, 
and  third,  that  the  red  rays  of  the  spectrum  should  be 
measurably  deflected  in  such  a  field.  The  first  two  pre- 
dictions are  now  stated  to  have  been  confirmed  reasonably 
well.  The  third  has  not  yet  been  confirmed,  although  care- 
fully looked  for. 

The  newly  awakened  interest  in  the  subject  has  come 
from  the  recent  confirmation  of  the   second   prediction,  on 


the  occasion  of  last  May's  total  solar  eclipse.  Astronomers 
appear  to  be  satisfied  that  such  an  effect  has  been  discerned. 
Assuming  that  both  the  first  and  second  predictions  have 
been  verified,  the  question  arises  whether  the  doctrine  of 
relativity  is  really  fundamental,  or  whether  it  is  a  mere 
secondary  consequence  of  a  yet  more  fundamental  electro- 
magnetic law.  We  shall  probably  have  to  wait  for  the 
answer  to  this  question.  The  mathematical  theory  is  very 
complicated,  and  very  few  persons  appear  to  understand 
it.  Discussion  is  interfered  with,  because  the  doctrine  of 
relativity  assumes,  in  some  minds,  the  nature  of  a  fetish. 
Nevertheless,  if,  as  is  claimed  by  some,  that  doctrine  denies 
the  existence  of  a  space-filling  ether  and  substitutes  an 
emission  theory  for  the  accepted  undulatory  theory  of  light, 
it  is  worthy  of  careful  examination. 

Dr.  Einstein  wrote  of  his  work  in  The  Times  (Lon- 
don), and  the  article  was  reprinted  in  Science  (New 
York,  Jan.  2 ) . 

Mining  Stock  Speculation 

"I  heard  indirectly  that  you  were  authority  on  mining 
stocks,  and  1  write  to  ask  if  you  will  be  good  enough  to  tell 
me  what  you  think  of  Tonopah  Extension  stock  at  the  pres- 
ent market  value,  and  also  Consolidated  Arizona  Copper 
stock?  Are  they  owned  by  reliable  people,  and  would  it  be 
advisable  to  purchase  stock  now?  I  would  be  interested  to 
know  of  any  other  good  stocks  you  think  worth  while  taking 
a  risk  on.". 

The  Engineering  and  Mining  Journal  is  a  strictly 
technical  publication,  and  does  not  give  advice  on 
investment  problems  of  any  kind.  We  publish  weekly 
a  metal  market  report,  and  we  intend  to  supply  our 
subscribers  with  a  report  of  mining-stock  quotations, 
which  we  will  make  as  complete  as  our  readers  desire, 
but  we  cannot  assume  to  give  any  advice  regarding 
mining  investment  or  speculation. 

There  are  many  sources  of  such  information  as  you 
desire,  and  we  take  pleasure  in  referring  you  to  such 
publications  as  the  Magazine  of  Wall  Street,  42  Broad- 
way, N.  Y.  We  regret  that  we  are  unable  to  serve  you 
in  this  matter,  and  trust  that  you  will  appreciate  our 
position. 

Niobium  and  Columbium  Wanted 

"Can  you  advise  us  from  whom  we  could  make  purchases 
of  fair-sized  quantities  of  niobium  and  columbium?  If  you 
cannot  give  us  this  information,  and  will  place  us  in  touch 
with  someone  who  you  think  can,  we  shall  appreciate  your 
doing  so." 

We  suggest  that  you  communicate  with  one  or  more 
of  the  following: 

American  Metal  Co.,  Ltd.,  61  Broadway,  N.  Y. 

The  Foote  Mineral  Co.,  Ill  North  19th  St.,  Phila- 
delphia,  Pa. 

The  Welsbach  Co.,  Gloucester  City,  N.  J. 

E.  J.  Lavino  &  Co.,  Bullitt  Building.  Philadelphia,  Pa. 

A.  D.  Mackay,  130  Pearl  St.,  N.  Y. 

Primos  Chemical  Co.,  Primos,  Pa. 

William  T.  Finkell,  103  Maiden  Lane,  New  York. 

American  Smelting  &  Refining  Co.,  120  Broadway, 
New  York. 

If  you  do  not  get  the  desired  results  from  the  above 
firms,  kindly  advise  us,  and  we  will  try  to  be  of  further 
assistance. 


564 


Engineering    and    Mining    Journal 


Vol.  109,  No.  9 


Northwest  Mining  Convention  at  Spokane 

Exhibits  of  Mining  Machinery— Over  Two  Hundred  Mining  Men  in  Attendance — Resolutions 

Favoring  Americanism  and  Repeal  of  Excess-Profits  and  Corporation  Tax  Acts 

Passed — Proceedings  Against  Minerals  Separation  Advocated 


THE  Northwest  Mining  Convention  for  1920 
opened  on  Monday,  Feb.  16,  at  Spokane,  Wash., 
where  many  former  conventions  have  been  held. 
Delegates  were  present  from  Washington,  Oregon,  Idaho, 
Montana,  and  British  Columbia.  The  morning  was  occu- 
pied with  registration  and  a  study  of  the  exhibits.  In 
the  afternoon,  Mayor  Charles  A.  Fleming  gave  an 
address  of  welcome  on  behalf  of  the  city  of  Spokane.  Tie 
was  followed  by  Sidney  Norman,  who  spoke  for  the 
Northwest  Mining  Association;  James  Ford,  secretary 


on  "Crushing  and  Grinding,"  in  which  he  summarized 
present  practice  as  consisting  of  preliminary  breaking 
in  jaw  or  gyratory  breakers  or  in  the  Telsmith,  followed 
by  stamps  (wherever  they  are  already  installed),  crush- 
ing to  3  or  4  mesh,  or  by  rolls  or  Symons  disk  crushers. 
For  primary  grinders  he  selected  ball  mills  and  rod 
mills,  preferring  the  former,  on  account  of  their  costing 
less  for  labor  for  operation  and  repairs.  For  secondary 
grinding  the  same  types  of  mills  would  be  used,  but 
pebbles  as  well  as  balls  would  be  available  for  crushing. 
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of  the  Chamber  of  Commerce,  and  T.  Griffith,  of  Orange- 
ville,  Idaho,  who  responded.  F.  A.  Ross,  president  of  the 
association,  presided  at  the  opening  meeting. 

The  first  technical  session  of  the  convention  was  held 
on  Tuesday,  Feb.  17,  which  was  designated  Associated 
Engineers'  Day.  Columbia  Section  of  the  American 
Institute  of  Mining  and  Metallurgical  Engineers  had 
prepared  the  program,  which  was  in  charge  of  R.  S.  Ord, 
acting  for  James  F.  McCarthy.  L.  K.  Armstrong,  whose 
name  has  been  linked  with  brilliant  gatherings  of  min- 
ing men  in  past  years,  acted  as  secretary  of  the  meet- 
ings and  read  a  paper  by  F.  Gushing  Moore  on  "The 
Cement  Gun."  After  a  discussion,  a  letter  of  greeting 
and  commendation  from  the  American  Mining  Congress 
was  read.  W.  L.  Penick,  northwestern  representative 
of  the  Hardinge  Conical  Mill  Co.,  then  presented  a  paper 


W.    H.    Agens,    representing    the   Traylor    Engineering 
Co.,  discussed  the  paper  fully. 

An  interesting  paper  and  informal  talk  that  should 
lead  to  improved  conditions  for  the  shippers  of  lead  and 
dry  ores  throughout  the  Pacific  Northwest  was  given  by 
Frank  M.  Smith,  manager  of  the  smelting  plant  of  the 
Bunker  Hill  &  Sullivan  Mining  &  Concentrating  Co.  at 
Kellogg,  Idaho.  Mr.  Smith  outlined  the  receiving  and 
sampling  of  an  ore  lot  at  the  smeltery,  and  explained  the 
choice  of  methods  of  sampling.  The  Bunker  Hill  and 
the  Selby  smelting  plants  have  their  own  refineries,  but 
most  other  lead  plants  in  the  West  ship  their  lead  East 
for  refining.  The  Bunker  Hill  plant  pays  for  its  ores 
on  the  basis  of  Engineering  and  Mining  Journal  quota- 
tions. In  closing,  Mr.  Smith  pointed  out  that  no  through 
freight  rates  on  ores  were  now  in  effect  to  Kellogg.    He 
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advised  the  members  of  the  convention  to  use  their 
efforts  to  have  such  rates  established  as  soon  as  the  rail- 
roads were  restored  to  private  ownership. 

At  the  Chamber  of  Commerce  luncheon,  held  in  honor 
of  the  visiting  delegates.  Governor  Louis  F.  Hart  of 
Washington  made  a  ringing  speech,  the  keynote  of 
which  was  Americanism.  Governor  Hart  stated  that  the 
future  was  beginning  to  look  much  brighter.  The  mur- 
der of  ex-service  men  at  Centralia  last  fall  had  been  a 
hard  blow,  but  three  recent  cases  were  quoted  in  which 
juries  in  the  State  of  Washington  had  convicted  groups 
of  I.  W.  W.  The  Governor  closed  with  an  earnest  appeal 
to  citizens  to  stamp  out  anarchy  whenever  and  in  what- 
ever form  it  showed  itself.  The  "Development  of  the 
Rock  Drill"  was  outlined  by  R.  T.  Banks,  of  the  Sulli- 
van Machinery  Co.  The  speaker  explained  the  necessi- 
ties that  had  led  to  the  development  of  the  self-rotating, 
water-type  stoping  drill.  He  recommended  standard- 
ization, for  purposes  of  economy,  in  the  selection  of 
drills,  in  the  choice  of  a  round  of  holes,  and  in  drill  steel. 

"Public  Service  of  the  U.  S.  Bureau  of  Mines"  was 
presented  by  Dean  Milnor  Roberts  of  the  College  of 
Mines,  University  of  Washington.  The  origin  of  the 
Bureau  in  a  definite  need  of  the  mining  industry,  its 
growth  and  the  establishment  of  stations  throughout 
the  country  were  briefly  sketched;  also  the  methods  of 
the  Bureau  in  selecting  problems  and  in  co-operating 
with  state  and  private  organizations  in  efforts  to  solve 
theni.  Dean  Roberts  explained  that  he  was  presenting 
his  own  views  of  the  Bureau,  which  he  had  obtained  as 
a  consulting  engineer  working  in  co-operation  with  it 
since  its  establishment  in  1910.  He  made  a  special 
appeal  to  engineers  to  co-operate  with  the  Bureau  of 
Mines  in  the  selection  of  problems  to  be  investigated 
by  the  Bureau,  and  said:  "We  should  go  farther  and 
co-operate  in  carrying  out  not  only  the  program  we 
ourselves  have  had  a  part  in  chosing,  but  also  whatever 
other  program  the  country  as  a  whole  may  be  inter- 
ested in." 

Chairman  Ord,  Secretary  Armstrong  and  others  dis- 
cussed the  paper  and  quoted  examples  of  the  efficient 
service  of  the  Bureau  of  Mines. 

Three  resolutions,  adopted  in  committee  and  pre- 
sented by  Sidney  Norman,  chairman,  were  passed  by 
the  Northwest  Mining  Convention.  The  first  resolution 
was  one  expressing  sympathy  with  Judge  George  Tur- 
ner, a  prominent  figure  in  northwestern  mining  history 
and  a  friend  of  the  association,  who  is  at  present  seri- 
ously ill.  The  second  resolution  placed  the  convention 
on  record  as  opposed  to  disloyalty  in  any  form  and 
urged  enforcement  of  existing  laws  dealing  with  sedi- 
tion an  J  treasonable  acts.  Resolution  No.  3,  demanding 
repeal  of  excess  profits  and  corporation  tax  acts,  follows : 

Whijreas,  The  excess-profits  and  corporation  taxes  are 
difficv.lt  and  cumbersome  to  collect  and  vicious  in  effect, 
bear.ng  inequitably  and  constituting  in  effect  a  premium 
upon  inflated  capitalization  and  a  jienalty  unon  conserva- 
tive  financing;  and 

Whereas,  The  operation  of  these  taxes  has  resulted  in 
serious  discrimination  against  conservative  Northwest 
dividend-paying  corporations,  which  have  been  obliged  to 
retain  great  sums  from  earnings  awaiting  interpretation  of 
the  measures  by  those  responsible  for  their  enactment;  and 

Whereas,  The  working  of  these  acts  led  to  burdensome 
direct  taxation  upon  the  consumer,  thus  adding  very  large- 
ly to  the  high  cost  of  living,  now,  therefore. 

Be  it  Resolved,  That  we,  mining  men  of  the  Northwest, 
in  annual  convention  assembled  at  Spokane,  Wash.,  Feb. 
16-21,  1920,  call  for  the  speedy  repeal  of  these  acts  and  the 
substitution  of  taxation  measures  that  will  be  equitable  in 


their  operation  and  permit  of  the  distribution  of  corpora- 
tion earnings  upon  a  fair  basis;  and 

Be  it  Further  Resolved,  That  copies  of  this  resolution 
shall  be  forwarded  to  the  Secretary  of  the  Treasury  and  to 
members  of  all  Congressional  delegations  from  North- 
western states. 

On  Tuesday  evening  a  reception  to  the  visiting  dele- 
gates by  local  members  of  the  Northwest  Mining  Asso- 
ciation was  held  at  the  Spokane  Hotel. 

Third  Day  of  Convention 

The  third  day  of  convention  was  set  apart  for 
Idaho  Day,  the  program  having  been  prepared  by  the 
University  of  Idaho.  The  morning  session  opened  with 
an  address,  illustrated  by  lantern  slides,  by  R.  B.  Elder, 
of  the  University  of  Idaho.  Mr.  Elder  showed  a  series 
of  views  of  mining  in  Korea.  Quartz  mines  and  dredg- 
ing operations  were  illustrated  fully,  as  well  as  the 
native  methods  of  labor  and  the  living  conditions  of 
Koreans.     Prof.  D.  C.  Livingston  was  chairman. 

The  resolutions  committee  presented  the  following 
resolutions,  which  were  discussed  by  the  convention 
and  passed  unanimously : 

Resolution  No.  7,  commends  the  stand  taken  by  the 
American  Mining  Congress  in  directing  attention  to  the 
monopolistic  character  of  Minerals  Separation,  Ltd.,  and 
calls  for  the  prosecution  to  a  successful  conclusion  of  the 
proceedings  brought  through  the  Federal  Trade  Commission 
against  that  corporation. 

Resolution  No.  8  contains  the  following  significant  para- 
graph : 

Resolved,  by  the  Northwest  Mining  Association,  in  con- 
vention assembled,  that  the  establishment  of  reasonable 
freight  rates  to  the  Bunker  Hill  smelter  is  not  only  desir- 
able, but  necessary  in  order  to  enable  that  plant  to  com- 
pete with  more  distant  smelters  and  to  give  the  miners  of 
this  district  an  opportunity  to  market  low-grade  ores 
which  would  not  stand  shipment  elsewhere.  While  we 
appreciate  the  situation  of  the  railroads  at  this  time  is 
such  that  immediate  action  cannot  well  be  taken,  yet  we 
urge  that  the  various  railroads  give  this  matter  earnest 
consideration,  to  the  end  that  as  soon  as  possible  after  the 
roads  are  restored  to  private  ownership,  equitable  freight 
rates  on  ore  be  established  from  all  points  in  this  territory 
to  Bradley,  Idaho. 

Resolution  No.  9  calls  for  the  protection  of  American 
citizens  in  foreign  countries  and  directs  attention  in 
particular  to  the  need  for  the  Government  to  take  such 
steps  as  will  insure  that  every  American  citizen  residing 
or  having  property  in  any  foreign  country  shall  receive 
the  full  protection  of  the  United  States. 

Resolution  No.  12  asks  for  the  establishment  of  an 
experimental  metallurgical  station  by  the  U.  S.  Bureau 
of  Mines  at  Moscow,  Idaho. 

The  Associated  Engineers  of  Spokane  held  a  luncheon 
in  honor  of  visiting  delegates  in  the  Hall  of  the  Doges 
at  the  Hotel  Davenport.  F.  K.  Armstrong,  president  of 
the  association,  presided  at  the  luncheon.  J.  C.  Ralston, 
recently  returned  from  New  York,  reported  the  action  of 
the  founder  engineering  societies  at  meetings  which  he 
had  attended  on  the  subject  of  the  proposed  National  De- 
partment of  Public  Works.  Mr.  Ralston's  report  of 
progress  toward  the  establishm.ent  of  the  new  depart- 
ment elicited  much  interest  from  all  present. 

Robert  N.  Bell,  State  Mining  Inspector  of  Idaho, 
described  the  recent  opening  of  the  immense  low-grade 
copper  deposit  of  the  Idaho  Copper  Co.  at  Cuddy  Moun- 
tain, in  the  Heath  mining  district.  The  property, 
which  was  recently  described  in  full  in  Engineering  and 
Mining  Journal,  is  about  thirty-six  miles  south  of  the 
Iron  Dike  mine,  in  the  canyon  of  Snake  River."    The 
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phosphate  beds  of  southeastern  Idaho,  according  to  Mr. 
Bell,  bid  fair  to  bring  wealth  to  the  state.  Already  three 
companies  have  undertaken  development,  and  one  of 
these  is  producing  2,000  tons  monthly.  Another  com- 
pany has  erected  a  mill  of  500  tons  daily  capacity  and 
has  built  three  miles  of  railway.  All  of  these  operations 
are  in  Valley  County. 

At  the  afternoon  session  A.  W.  Fahrenwald,  metal- 
lurgist of  the  Idaho  Bureau  of  Mines  and  Geology, 
presented  a  comprehensive  discussion  of  the  various 
tyj)es  of  flotation  machines  now  on  the  market.  Each 
type  was  illustrated  by  a  large  diagram,  with  the  aid 
of  which  the  speaker  demonstrated  the  manner  of 
agitatating  and  aerating  the  pulp  and  withdrawing 
the  froth.  The  machines  were  classified  into  groups 
according  to  a  system  devised  by  the  speaker. 

"Clays  of  Idaho"  were  described  by  F.  H.  Skeels, 
who  spent  the  summer  of  1919  in  field  investigations  for 
the  Idaho  Bureau  of  Mines  and  Geology.  The  areas 
examined  are  on  the  western  border  of  the  granite 
batholith  of  northern  Idaho  and  in  the  southern  part 
of  the  state. 

A  general  paper  on  gold  dredging  was  presented  by 
D.  H.  Ferry,  manager  of  the  operations  of  the  Yukon 
Gold  Company,  at  Murray,  Idaho.  Topics  discussed 
were  the  relation  of  dredging  to  farming,  types  of 
ground  suitable  for  dredging,  percentage  recovery  of 
gold,   failures   in  dredging  and  the  reasons   for  them. 

On  Wednesday  evening  Dean  Milnor  Roberts  ex- 
hibited moving-picture  reels,  illustrating  safety  methods 
in  metal  mines.  The  reels  were  loaned  by  the  United 
States  Bureau  of  Mines  for  demonstration  at  the  North- 
west Mining  Convention. 

The  attendance  had  been  growing  steadily  during  the 
convention.  More  than  two  hundred  mining  men  were 
registered  and  a  large  number  of  others  attended  the 
sessions  without  registering.  Many  prominent  opera- 
tors, ownei-s  of  properties,  and  prospectors  attended. 

The  fourth  day  was  designated  Washington  Day. 
Papers  and  discussions  of  interest  to  the  mining  men 
of  the  state  were  presented  at  both  morning  and  after- 
noon sessions.  At  the  close  of  the  announced  program 
the  gold  question  was  discussed  with  much  vigor.  Four 
resolutions  were  put  before  the  convention  in  com- 
mittee of  the  "whole  for  simultaneous  consideration. 
Views  were  expressed  on  all  of  the  resolutions,  but 
no  conclusions  were  reached. 

"Physical  and  Topographical  Features  of  Washing- 
ton," with  details  of  the  Cascade  Range,  were  presented 
by  Prof.  Solon  Shedd,  head  of  the  Department  of 
Geology  at  the  State  College  of  Washington.  Prof. 
C.  G.  Warfel,  of  the  State  College,  presented  a  paper 
on  "Some  Metallurgical  Possibilities  of  Northwestern 
Washington,"  dwelling  especially  on  the  possibilities  of 
developing  tungsten,  molybdenum,  aluminum,  and  mag- 
nesium industries.  In  the  discussion  Dean  Milnor 
Roberts  pointed  out  the  opportunity  that  exists  for 
carrying  out  tests  in  the  laboratories  of  the  College  of 
Mines,  University  of  Washington,  with  the  co-operation 
of  tJie  staff  of  the  United  States  Bureau  of  Mines, 
Seattle  station.  The  new  superintendent  of  the  Seattle 
station,  taking  office  on  March  15,  will  be  0.  C.  Ralston, 
who,  for  the  past  three  years,  has  been  engaged  in 
electrochemical  work  at  Niagara  Falls.  The  assistant 
metallurgist  of  the  station  will  be  Clyde  R.  Williams, 
an  electric  furnace  expert. 

The  last  paper  of  the  morning,  entitled  "Ceramic 
Possibilities  in  the  Pacific  Northwest,"  was  given  by 


Prof.  Hewitt  Wilson,  of  the  College  of  Mines,  University 
of  Washington.  Prof.  Wilson  is  engaged  upon  a  survey 
of  the  clay  and  cement  resources  of  the  region,  in  which 
work  he  is  co-operating  with  the  Bureau  of  Mines  and 
the  State  Geological  Survey.  Charts  were  exhibited  to 
show  the  importance  of  ceramic  industries  throughout 
the  country  and  especially  in  the  Western  states. 

At  the  afternoon  session  Colonel  Charles  R.  Forbes, 
manager  Hurley  Mason  Co.,  Spokane,  presented  a  paper 
on  highways.  Arguments  were  presented  to  show  the 
advantages  of  concrete  roads  over  those  of  bithulithic 
and  asphalt  construction.  "State  Aid  in  Prospecting" 
was  the  title  of  a  paper  by  Dean  Henry  Landes  of  the 
College  of  Science,  University  of  Washington. 

At  3  o'clock  the  convention  went  into  committee  of 
the  whole  to  consider  subjects  which  the  resolutions 
committee  wished  to  present  for  open  discussion. 
Sidney  Norman  acted  as  chairman  and  D.  M.  Drum- 
heller,  .Ir.,  as  secretary.  The  convention  at  once  adopted 
a  resolution  favoring  Federal  aid  for  a  road  into 
central  Idaho.  Four  resolutions  were  then  presented  in 
succession  on  the  gold  question,  the  committee  ex- 
plaining that  it  had  been  unable  to  sift  these  down  to 
the  point  where  a  single  resolution  could  be  presented. 

The  first  resolution  was  prepared  by  Colonel  Chester 
T.  Kennan,  of  Murray  and  Sumpter,  Ore.  It  called  for  a 
readjustment  of  monetary  standards  which,  as  Colonel 
Kennan  explained  later  in  a  paper,  might  require  the 
establishing  of  a  basis  of,  say  $35,  as  the  value  of  an 
ounce  of  gold.  The  second  resolution  was  practically 
a  full  endorsement  of  the  gold  resolution  passed  by  the 
American  Mining  Congress  in  November,  1919,  at  its 
St.  Louis  meeting.  This  resolution  was  presented  by 
J.  W.  McBride.  The  third  resolution,  presented  by 
E.  M.  Griflith,  of  Grangeville,  Idaho,  recommended  an 
international  council  to  discuss  the  monetary  standards 
of  the  world  and  to  consider  the  introduction  of 
bimetallism.  F.  A.  Ross,  president  of  the  Northwe.st 
Mining  Association,  presented  a  resolution  that  called 
for  a  conference  of  international  experts,  but  did  not 
make   positive   recommerdations. 

When  the  four  resolution,^,  were  before  the  conven- 
tion a  lively  discussion  took  place.  Colonel  Kennan 
read  his  paper  in  full,  presenting  a  unique  viewpoint 
which  proved  interesting  to  his  hearers.  On  Thursday 
evening  the  banquet  of  the  convention  was  held,  F.  A. 
Ross,  president  of  the  association,  pr;?sided.  At  the 
banquet,  G.  A.  Collins  and  M.  J.  Carrigan  called  atten- 
tion to  the  International  Mining  Convention  to  be  held 
April  7  to  10,  at  Seattle. 

The  closing  day  of  the  convention  was  divided  into 
Prospector's  Day  in  the  morning  and  British  Columbia 
Day  in  the  afternoon.  At  3  o'clock  the  convention  give 
final  attention  to  the  re.solutions  and  passet'  the 
following,  given  in  abstract: 

A  resolution  asking  the  President  to  call  a  conference  of 
qualified  international  experts  to  devise  ways  for  safe- 
guarding the  woi-ld's  credits  by  increasing  the  world's 
metallic  gold  reserves,  and  endorsing  the  American  Min- 
ing Congress  plan  of  providing  a  premium  of  $10  per  oz. 
upon  new  gold,  such  premium  to  be  raised  in  part  by  an 
excise  tax  of  the  same  amount  upon  all  gold  used  in  the 
arts;  also  asking  Congress  to  relieve  the  gold-minir.g 
industry  from  excess  profits,  corporation,  and  income  taxes. 

A  resolution  suggesting  that  the  proposed  international 
gold  conference  give  consideration  to  the  remonetization 
of  silver. 

A  resolution  calling  attention  to  the  need  of  transporta- 
tion facilities  in  central  Idaho  and  asking  Governmentfd 
agencies  to  direct  their  attention  to  the  needs  of  this  are.-a. 
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The  Petroleum  Industry 


Killing  the  Goose 

The  overdevelopment  of  the  Burkburnett  field,  in 
Texas,  should  be  a  lesson  to  oil  investors  and  drillers 
alike.  When  this  field  was  brought  in  there  was  a 
great  scarcity  of  means  for  marketing  the  crude,  and 
many  of  the  wells  had  to  be  shut  in.  Production  was 
not  great,  but  every  well  appeared  to  have  big  possi- 
bilities for  this  ver>-  reason, — the  pressure  of  the 
whole  pool  was  behind  it.  The  drilling  of  new  wells 
was  carried  on  without  any  idea  of  the  potential  pro- 
duction   of   the   field.      Suitable    spacing   of   wells   was 
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Auto  Truck  Hoist  for  Oil  Wells 
By  S.  S.  Langley 
Auto  trucks  serve  a  wide  field  of  usefulness  in  the 
petroleum  districts,  but  heretofore  they  have  been  used 
principally  for  the  haulage  of  supplies  and  equipment 
for  well-drilling  outfits  in  the  field.  A  novel  use  of 
the  truck  is  shown  in  the  accompanying  illustration. 
Upon  the  chassis  of  the  truck,  a  platform  is  mounted, 
and  on  this  a  single-drum  gear-driven  hoist,  together 
with  a  rope  drum.  The  hoist  drum  is  used  for  pulling 
tubing  in  oil  wells  and  the  rope  drum  for  bailing. 
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ignored.  As  a  result  of  this  the  thin  oil  strata  has  been 
drained  of  its  valuable  contents  all  too  quickly.  Pro- 
duction per  well  is  constantly  decreasing,  and  the  initial 
investments  will  soon  prove  almost  worthless.  Several 
wells  will  give  little  more  oil  in  a  short  term  than 
one  well  would  have  produced  in  several  years.  The 
economic  waste  is  obvious. 

The  Ranger,  Caddo,  and  Desdemona  fields  are  also 
not  meeting  the  enthusiastic  promises  of  the  promoters. 
In  the  first  two  districts,  the  wells  must  be  drilled  to 
a  depth  of  about  3,500  ft.,  which  involves  an  invest- 
ment of  about  $50,000,  and  the  oil  supply  is  limited. 

The  Homer  field,  in  Louisiana,  appears  more  promis- 
ing. The  shallow  oil  sand  has  been  supplemented  by 
another  pay  streak  at  about  2,100  ft.,  which  supplies 
oil  of  about  40  deg.  Be.  The  proved  production  area 
is  nearly  2,000  acres,  and  has  not  yet  been  delimited. 
The  potential  production  is,  of  course,  not  yet  known,  but 
it  is  hoped  that  the  mistake  will  not  be  made  of  sinking 
a  large  number  of  useless  wells,  as  has  been  done  in 
Te.xas.  The  intending  investor  should  carefully  look  into 
the  future  as  far  as  possible  before  handing  his  money 
over  to  the  numerous  small  stock-selling  concerns. 


The  arrangement  is  used  for  producing  wells  where 
tubing  and  pump  rods  require  attention.  The  truck  is 
backed  up  to  the  derrick,  secured  in  position  by  block- 
ing the  wheels  or  by  fastening  to  "dead  men."  The 
hoist  is  driven  by  a  sprocket  chain,  which  is  placed 
upon  the  driving  sprocket  of  the  truck,  the  driving 
chains  being  removed."  The  arrangement  is  a  compact, 
easily  portable  hoisting  plant.  It  can  be  readily  con- 
structed in  the  ordinary  repair  shop,  and  the  principal 
parts  are  usually  carried  in  stock  by  supply  houses. 


iLane  To  Join  Doheny  Interests 

E.  L.  Doheny,  president  of  the  Pan  American  Petro- 
leum &  Transport  Co.  and  the  Mexican  Petroleum  Co. 
has  announced  that  Franklin  K.  Lane,  until  March  1 
Secretai-j'  of  the  Interior,  will  become  vice-president  and 
legal  adviser  of  the  two  companies  mentioned,  at  a  sal- 
ary of  approximately  $50,000  a  year.  Mr.  Lane's  head- 
quarters will  be  in  New  York  City.  Joseph  J.  Cotter, 
who  assisted  the  Secretary  in  the  Interior  Department,' 
will  act  in  a  similar  capacity  with  his  former  chief  in 
the  nev/  work. 
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The  Oil-Land  Leasing  Bill 

Leases  Are  on  a  Royalty  Basis,  Restricted  to  a  Single  Section,  and  Provision  Is'^Made  for 
Development  in  the  New  Law,  Which  Only  Awaits  the  Signature 

Of  President  Wilson 


THE  Oil-Land  Leasing  bill  is  not  yet  a  law;  never- 
theless, it  has  passed  both  the  Senate  and  the 
House  and  only  awaits  the  signature  of  the  Presi- 
dent. The  most  important  provisions  of  the  act  cover- 
ing the  prospecting  and  leasing  of  oil  and  gas  lands 
are  summarized  in  the  following,  which  has  been  pre- 
pared from  the  second  conference  report  (S.  2775)  : 

Section  13  of  the  bill  provides  for  the  granting  of  a 
prospecting  permit  which  gives  the  exclusive  right  for 
two  years  to  an  individual  to  prospect  an  area  of  land 
not  exceeding  2,560  acres,  and  not  included  within  any 
known  geological  structure  of  a  producing  oil  or  gas 
field.  The  restrictions  are  that  drilling  must  begin 
within  six  months;  within  one  year,  one  or  more  wells, 
not  less  than  500  ft.  deep,  must  be  drilled  unless  oil  or 
gas  be  struck  sooner;  and  within  two  years  the  aggre- 
gate depth  of  drilling  must  be  not  less  than  2,000  ft., 
with  the  same  proviso.  The  time  of  the  permit  may  be 
extended  not  exceeding  two  years,  under  such  restric- 
tions as  the  Secretary  of  the  Interior  may  see  fit  to 
impose.  Specific  requirement  is  also  made  for  the  selec- 
tion of  the  tract  in  a  compact  piece  conforming  to  public 
land  surveys,  if  surveyed,  and,  if  not  surveyed,  of 
approximately  square  or  rectangular  form.  In  the  terri- 
tory of  Alaska,  no  one  person  can  receive  more  than 
five  permits  for  periods  not  exceeding  four  years,  actual 
drilling  to  begin  within  two  years,  similar  conditions 
as  to  depth  of  drilling  being  imposed,  but  the  time  being 
increased  to  three  and  four  years  respectively. 

Leases  Restricted  to  640  Acres 

Section  14  provides  that  after  discovering  valuable 
deposits  of  oil  and  gas  within  the  limits  of  the  area, 
the  permitee  is  allowed  to  lease  one-quarter  of  the  land 
(640  acres)  or  160  acres  provided  the  original  area 
included  in  the  permit  reduced  the  acreage  below  the 
last-named  figure.  The  lease  is  for  a  term  of  twenty 
years,  at  a  royalty  of  5  per  cent  in  amount  or  value  of 
the  production  and  the  annual  payment,  in  advance,  of  a 
rental  of  $1  per  acre,  the  rental  paid  in  any  one  year  to 
be  credited  against  the  royalties  as  they  accrue  for  the 
year.  The  permitee  is  entitled  to  a  preference  right  to 
lease  the  remainder  of  the  land  covered  in  his  prospecting 
permit  at  a  royalty  of  not  less  than  12 i  per  cent  in 
amount  and  value  of  production,  the  royalty  to  be  deter- 
mined by  competitive  bidding  or  by  the  Secretary  of  the 
Interior's  regulation.  Until  the  permitee  applies  for  a 
lease  he  must  pay  to  the  United  States  20  per  cent  of 
the  gross  value  of  oil  or  gas  produced  from  land  within 
his  permit. 

All  permits  and  land  leases  are  subject  to  the  condi- 
tion that  no  wells  be  drilled  within  200  ft.  of  boundaries, 
unless  adjoining  lands  have  been  patented  or  are  held 
in  private  ownership.  Operators  are  also  required  to 
prevent  waste  and  entrance  of  vagrant  waters  into  oil 
measures. 

Section  17  provides  that  all  unappropriated  deposits 
of  oil  or  gas  within  known  geologic  structure  of  a  pro- 
ducing  field  and  the   unentered  lands    (not  subject  to 


preferential  lease)  may  be  leased  by  the  Secretary  of 
the  Interior  to  the  highest  responsible  bidder  by  com- 
petitive bidding.  The  area. so  leased  is  not  to  exceed 
640  acres,  the  length  of  tract  not  exceeding  two  and 
one-half  time.s  its  width,  such  leases  to  be  conditioned 
upon  payment  by  the  lessee  of  such  bonus  as  may  be 
accepted  and  of  such  royalty  as  may.  be  fixed  in  the 
lease.  The  royalty  is  to  be  not  less  than  12i  per  cent  of 
the  value  of  production,  the  payment  in  advance  to  be 
not  less  than  $1  per  acre  per  year,  the  rental  for  any 
one  year  to  be  credited  against  royalties  for  the  year  as 
they  accrue  for  that  year.  The  lease  is  for  a  period  of 
twenty  years,  and  the  lessee  is  ofiven  the  preferential 
right  to  renew  for  successive  periods  of  ten  years. 
Where  the  average  daily  production  of  any  one  oil  well 
does  not  exceed  ten  barrels  per  day,  the  royalty  on  fu- 
ture production  may  be  reduced  by  the  Secretarj^  of  the 
Interior,  if,  in  his  judgment,  the  lease  cannot  be  suc- 
cessfully operated  upon  the  royalty  fixed  therein. 

Oil  Lands  Within  Areas  Withdrawn  by 
Presidential  Action 

Section  18  covers  oil  lands  situated  in  areas  with- 
drawn by  Presidential  proclamation,  and  provides  that 
on  lands  withdrawn  by  Executive  order  issued  Sept.  27, 
1909,  and  not  within  any  naval  reserve,  claimants  who 
acquired  title  under  the  placer  mining  law,  and  on  which 
one  or  more  wells  have  been  drilled  to  discovery,  may 
file  a  relinquishment  of  title  of  such  lands,  to  the  United 
States,  within  six  months  of  the  approval  of  the  present 
act,  and,  on  payment  of  royalty  to  the  United  States  of 
one-eighth  of  all  the  oil  and  gas  produced  (excepting 
loss  and  that  used  for  production  purposes),  shall  be 
entitled  to  a  lease  thereon  for  twenty  years  at  a  royalty 
of  not  les.=!  than  12i  per  cent  of  all  oil  and  gas  produced. 

The  leased  area  must  not  exceed  one-half  the  claimed 
area  and  in  no  case  to  exceed  3,200  acres  within  the 
geologic  oil  or  gas  structure  of  a  producing  field.  Upon 
claims  of  like  nature,  situated  within  any  naval  petro- 
leum reserve,  the  producing  wells  only  can  be  leased. 
No  wells  are  to  be  drilled  within  660  ft.  of  any  such 
leased  well  without  the  consent  of  the  lessee,  although 
the  President  may,  at  hi*;  discretion,  lease  the  remainder 
or  any  part  of  such  claim  upon  which  wells  have  been 
drilled.  In  such  cases,  however,  the  claimant  will  have 
a  preference  right  to  such  lease.  A  claimant  guilty  of 
fraud,  or  who  has  not  acted  in  good  faith,  will  not  be 
entitled  to  any  of  the  benefits  of  this  section. 

Upon  delivery  and  acceptance  of  the  lease  described 
in  the  foregoing  paragraph,  all  suits  brought  by  the 
Government  may  be  settled  and  adjusted  and  all  moneys 
impounded  in  such  suits  will  be  paid  to  the  parties  en- 
titled thereto.  In  cases  of  conflicting  claimants,  the 
Secretary  of  the  Interior  is  authorized  to  grant  leases 
to  one  or  more  of  them  as  justice  dictates. 

Section  19  provides  that  any  person  who  on  Oct.  1, 
1919,  was  a  bona  fide  occupant  or  claimant  of  oil  or  gas 
lands  whose  claim  was  initiated  when  such  lands  were 
not  withdrawn,  and  who  had  a  valid  location    (except- 
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ing  discovery),  will  be  entitled  to  a  prospecting  permit 
under  the  same  terms  as  other  permits  (providing  claim- 
ant has  expended  an  aggregate  of  $250  for  each  loca- 
tion, and  he  makes  application  within  six  months). 
Where  a  discovery  has  been  made,  claimant  is  entitled 
to  a  lease  under  the  same  conditions  as  mentioned  before. 
If  the  prospecting  permit  is  granted  upon  land  known 
to  be  within  a  producing  field,  the  royalty  in  any  lease 
will  not  be  less  than  12*  per  cent  of  all  oil  or  gas  pro- 
duced, excepting  that  used  for  production  purposes. 
This  section,  however,  does  not  apply  to  lands  reserved 
for  the  use  of  the  Na\y. 

Section  20  provides  for  lands  bona  fide  entered  as 
agricultural,  not  withdrawn  or  classified  as  mineral  at 
the  time  of  entry  (excluding  lands  claimed  under  rail- 
road grant),  and  gives  the  patentee  or  his  assigns, 
where  assignment  was  made  prior  to  Jan.  1,  1918,  if  the 
patent  reserved  the  mineral  right,  a  preference  right 
to  a  permit  and  a  lease,  in  case  of  discover^'.  The 
patentees  or  assigns  holding  restricted  patents  may 
combine  their  holdings,  not  to  exceed  2,560  acres,  for 
the  purpose  of  making  joint  application.  Under  this 
section  the  royalty  is  to  be  not  less  than  12i  per  cent 
except  in  the  case  of  the  discovery  lease. 

Section  21  covers  oil-shale  lands.  The  Secretary  of 
the  Interior  is  authorized  to  lease  any  oil-shale  lands 
"belonging  to  the  Government  in  units  not  to  exceed 
5,120  acres.  Leases  may  be  for  indeterminate  pferiods, 
the  royalty  to  be  specified  in  the  lease,  and  for  an  annual 
rental  at  the  rate  of  50c.  per  acre,  the  rental  paid  for 
any  one  year  to  be  credited  against  the  royalties  accru- 
ing for  that  year.  The  Secretary  may  waive  the  royalty 
and  rental  during  the  first  five  years  of  any  lease.  A 
claimant  having  a  valid  claim  to  oil-shale  land  under 
existing  laws  on  Jan.  1,  1919,  will,  on  relinquishment 
of  such  claim.,  be  entitled  to  a  lease  under  the  foregoing 
"provisions  to  the  area  relinquished,  provided  that  such 
area  does  not  exceed  the  maxim.um  area  authorized. 
No  more  than  one  lease  will  be  granted  to  any  one  per- 
son, association  or  corporation. 

Section  22  applies  specifically  to  Alaska  and  gives  to 
any  bona  fide  occupant  or  claimant  of  oil  or  gas  land 
who  may  not  have  made  a  discovery,  but  who  has  ex- 
pended not  less  than  $250  in  improvements  on  each  loca- 
tion, upon  relinquishment  to  the  United  States  within 
one  year  of  the  date  of  the  act,  or  six  months  after  final 
denial  or  withdrawal  of  patent  application,  a  prospect- 
ing permit,  lease,  or  permits  and  leases  in  number  not 
exceeding  five,  and  not  exceeding  an  aggregate  of  1,280 
acres  in  each,  the  rentals  and  royalties  to  be  specified 
by  the  Secretarj'  of  the  Interior  and  subject  to  read- 
justment at  the  end  of  each  twenty-year  period  of  the 
lease.  The  Secretary  may  waive  payment  of  any  rental 
or  royalty  not  exceeding  the  first  five  years  of  any  lease. 


British  Oil  Men  Seek  12,000,000  Acres  in  Peru 
An  application  for  a  concession  to  a  twelve-million- 
acre  petroleum  tract  on  the  Huallaga  and  Ucayali  rivers, 
made  by  V.  H.  Solaini  on  behalf  of  Sir  Krank  Newnes 
and  a  powerful  group  of  British  capitalists,  was  ap- 
4)roved  on  Jan.  29  by  President  Leguia,  of  Peru,  accord- 
ing to  the  N.  Y.  Herald.  The  concession,  which  would 
run  for  five  years,  will  soon  be  brought  before  the 
Peruvian  Congress. 

The  Huallaga  and  Ucayali  rivers  are  tributaries  of 
the  Amazon,  rising  on  the  eastern  slope  of  the  Andes, 
in  Northeastern  Peru. 


How  Oil  Fuel  Is  Displacing  Coal 

The  world  is  rapidly  adopting  the  oil-burning  ship, 
according  to  "Lloyd's  Register  of  Shipping,"  which 
shows  that  of  3,801,221  tons  classed  in  all  countries  of 
the  world,  1,193,659  tons,  or  211  vessels,  were  equipped 
to  use  oil  for  fuel,  in  addition  to  63  oil  tankers  of 
360,405  tons.  The  use  of  oil  by  the  United  States  mer- 
chant marine  is  growing  by  leaps  and  bounds,  as  evi- 
denced by  the  fact  that  this  country  already  has  438 
oil-burning  steel  ships,  and  of  720  vessels  now  under 
construction  636  are  to  be  oil  burners.  The  Shipping 
Board  estimates  that  60,000,000  bbl.  of  oil  will  be 
required  in  1920  to  supply  its  own  vessels. 

A  recent  press  bulletin  prepared  by  the  Division  of 
Statistics,  Bureau  of  Foreign  and  Domestic  Commerce, 
states  that  many  industrial  plants  are  substituting 
petroleum  for  coal,  the  movement  having  gained  con- 
siderable headway  in  the  large  textile  and  paper  mills, 
and  even  in  small  industries  in  the  New  England  sec- 
tion. Besides  a  large  saving  in  labor,  there  is  an  ac- 
tual saving  in  the  cost  of  fuel  at  the  present  prices  of 
coal  and  oil.  The  substitution  of  petroleum  as  a  fuel 
may  even  extend  to  the  home,  for  New  York  City  now 
permits  the  use,  properly  regulated,  of  fuel  oil  for  firing 
heating  plants  in  skyscrapers,  apartment  houses,  and 
private  dwellings. 


The  Sunset-Midway  Oil  Field  of  California 

The  United  States  Government  has  just  issued  a 
100-page,  9  x  12  book,  by  G.  S.  Rogers,  describing  in 
considerable  detail  the  geochemical  relations  of  the  oil, 
gas,  and  water  of  this  field.  The  publication  contains 
analyses  of  the  oil,  gas,  and  oil-field  waters  and  a  dis- 
cussion of  their  composition  in  relation  to  their  geo- 
logic occurrence;  some  figures  on  the  geothermal  gradi- 
ent; and  a  brief  paper  on  the  invasion  of  oil  sands  by 
water.  Copies  may  be  had  at  15c.  each  by  requesting 
Part  II  of  Professional  Paper  117,  U.  S.  Geological 
Survey,  from  the  Superintendent  of  Documents,  Gov- 
ernment Printing  Office,  Washington,  D.  C. 


California  Oil  Industry  in  1919 
The  total  oil  production  for  California  for  1919 
amounted  to  approximately  100,000,000  barrels,  accord- 
ing to  estimates  made  by  the  State  Mining  Bureau. 
The  value  at  the  wells  was  about  $133,000,000,  which  is 
five  or  six  millions  greater  than  the  total  value  of  the 
oil  produced  in  1918.  The  increase  in  value  is  due  more 
to  the  increase  in  price  than  increase  in  production. 

The  amount  of  oil  in  storage  has  shown  a  decrease 
during  the  year,  but  to  offset  this  discouraging  feature 
of  the  oil  industry  the  acreage  of  proved  oil  land  has 
been  materially  increased  by  developments  in  the  Elk 
Hills  in  Kern  County,  and  in  the  Richfield  fields  in 
Orange  County. 


Freight  Rate  on  Mid-Continent  Petroleum 
to  Minnesota  Adjudged  Unfair 

The  railroad  rate  on  petroleum  and  its  products,  in 
carloads,  from  the  Mid-continent  field  to  certain  Min- 
nesota points  has  been  found  to  be  unreasonable  by  the 
Interstate  Commerce  Commission.  The  rate  should 
be  5c.  per  100  lb.  less  than  the  rate  on  refined  oil, 
and  it  was  found  that  this  charge  had  been  exceeded. 
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News  From  the  Oil  Fields 


Will  Try  To  Prove  Oil  Deposits  of 
Northern  Ontario  This  Year 

Vast  Area  South  of  James  Bay  Offers 

Attractive    Possibilities — Rich    Oil 

Shales  Found 

In  1919,  the  Canadian  GeoloKica! 
Survey  sent  Joseph  Keele  and  Dr.  M.  Y. 
Williams  into  the  territory  between 
Cochrane  and  James  Bay  to  seek  for 
oil  in  this  region.  The  report  of  Dr. 
Williams  has  not  yet  been  made  public, 
but  it  is  understood  that  the  possibili- 
ties of  the  region  are  great  and  that 
one  of  the  big  Canadian  oil  companies 
is  planning  on  doing  some  exploration 
work  there  this  year. 

Magistrate  C.  M.  McCarthy,  of  Elk 
Lake,  according  to  the  "Sudbury  Star," 
states  that  some  shale  found  is  so  full 
of  oil  that  it  will  burst  into  flame  when 
touched  with  a  match.  Claims  have 
been  located  at  Grand  Falls,  on  the 
Metagami  River.  It  is  understood  that 
a  strong  syndicate,  which  for  the  most 
part  includes  Toronto  speculators  and 
oil  men,  has  put  up  the  money.  Mr. 
McCarthy  will  have  charge  of  the  work, 
and  he  intends  to  go  into  his  property 
as  soon  after  the  spring  break-up  as 
possible. 

The  prospective  area  extends  from 
east  of  the  Abitibi  River  to  west  of 
the  Albany,  and  from  the  shores  of 
James  Bay  south  for  a  hundred  miles. 
So  far,  little  is  knovm  of  the  structure 
of  the  area,  and  for  this  i-eason  Dr. 
Williams'  report  is  eagerly  awaited. 


Oil  Fever  Spreads  to  Angelina 
County,  Tex. 

In  Angelina  County,  Tex.,  there  is 
much  activity  and  a  feeling  of  more  to 
come.  Scouts  from  all  the  big  oil  com- 
panies have  been  in  this  section  of  the 
Gulf  Coast  field,  and  considerable  aci'e- 
age  has  been  leased.  The  Lufkin  Oil  & 
Gas  Co.  has  acquii'ed  4,000  acres,  and 
will  drill  three  deep  test  wells  at  once. 
The  first  will  be  near  the  old  Kinney 
gas  well,  eight  miles  north  of  Lufkin, 
where  gas  was  formerly  produced;  the 
well  however,  was  not  deepened  in  an 
effort  to  get  oil. 

Oklahoma  interests  have,  it  is  stated, 
leased  8,000  acres  in  the  southern  part 
of  this  county,  and  will  drill  three  wells 
on  the  John  Renfro  property.  A  w^ll 
being  drilled  near  Zavalla  has  an  oil 
showing  at  986  ft.  This  will  be  drilled 
deeper. 

Retorting  of  Oil  Shales  Not  Yet 
on  a  Commercial  Basis 

Considei-able  experimental  work  on 
a  small  scale  has  been  done  in  the  re- 
torting of  oil  shales  in  this  country, 
but  no  plants  for  handling  a  large  ton- 
nage have  yet  been  constructed.     Four 


or  five  companies,  using  as  many  differ- 
ent systems,  are,  however,  operating 
with  considerable  success,  and  when 
some  of  the  difficulties  incident  to  any 
new  process  are  surmounted,  units 
treating  several  thousand  tons  a  day 
will  no  doubt  be  erected.  The  Conti- 
nental Oil  Shale  Mining  &  Refining  Co. 
on  Piceance  Creek,  about  two  miles 
from  Rio  Blanco,  Col.,  is  reported  to 
have  started  a  continuous  oil-shale  re- 
tort since  the  first  of  the  year. 

The  Bureau  of  Mines  and  the  State 
of  Colorado  are  co-operating  on  in- 
vestigations of  the  Colorado  shales,  for 
which  work  $10,000  has  been  appro- 
priated. The  experiments  will  be  car- 
ried on  at  the  University  of  Colorado, 
at  Boulder,  and  the  investigation  will 
be  under  the  direction  of  Martin  J. 
Gavin,  of  the  Bureau  of  Mines,  a  spe- 
cialist on  oil  refining.  The  work  should 
provide  fundamental  data  which  will 
be  of  great  aid  in  the  development  of 
commercial  processes  of  retorting  and 
refining. 

TEXAS  NOTES 

Orders  have  been  sent  out  by  the 
Texas  Co.  not  to  yaste  any  gas  found 
in  drilling  wells  for  oil  on  its  proper- 
ties. This  is  believed  to  indicate  a  dis- 
position on  the  part  of  this  company  to 
enter  the  natural-gas  business.  Great 
quantities  of  gas  are  known  to  exist 
in  west  Texas,  and  in  other  pai-ts  of 
the  state,  but  no  concerted  effort  has 
been  made  to  conserve  this  natural  re- 
source, maintain  a  regular  supply,  or 
establish  a  market  for  it. 

Eagle  Pass  may  be  the  scene  of  the 
next  Texas  oil  boom.  Many  wells  ai-e 
being  started  near  there.  Among  the 
companies  preparing  to  work  is  the  In- 
ternational Oil  &  Gas  Co.,  which  has  all 
its  material  on  the  ground. 

A  gas  and  oil  showing  is  reported  at 
a  depth  of  1,300  ft.  in  a  well  being 
drilled  by  the  Hueco  Basin  Oil  Co., 
forty  miles  east  of  El  Paso. 

New  oil-well  locations  are  being  made 
in  all  parts  of  Texas,  especially  where 
there  is  any  indication  of  oil  or  gas. 
Drilling  on  the  farm  of  B.  H.  Rogers, 
near  Brenham,  Washington  County, 
will  begin  soon.  Sulphur  water  and  oil 
indications  were  reported  found.  Bor- 
ing for  oil  in  the  vicinity  of  Hearn. 
Robertson  County,  will  also  begin  soon. 
A  car  load  of  drilling  machinery  has 
been  shipped  to  Davis  switch,  a-  few 
miles  south  of  that  place. 

Construction  of  the  new  refinery  of 
the  White  Oil  Corporation  to  be  built 
at  Texas  City,  Galveston  County,  is 
expected  to  start  some  time  in  March. 
This  oil  refinery  will  have  a  capacity  of 
15,000  bbl.  daily,  and  will  be  supplied 
by  an  8-in.  pipe  line  from  the  Ranger 
field. 


Production  in  McKeesport,  Pa., 
Gas  Pool  Will  Decline  Fast 

.Meanwhile,  the  Wily  Stock  I'romoter  Is 
Flourishing  in  True  Western  Style 
— Area  Is  Being  Overdrilled 

The  field  of  the  glib-tongued  oil  stock 
promoter  is  not  confined  to  the  south- 
west; even  staid  old  Pennsylvania  has 
lately  been  invaded  on  the  discoverj' 
of  the  McKeesport  gas  pool.  The  first 
gushers  made  thousands  of  dollars  for 
the  lucky  owners,  but  the  honeycombing 
of  the  field  with  drill  holes  has  brought 
about  the  inevitable  decline  in  produc- 
tion. George  H.  Ashley,  State  Geolo- 
gist, recently  published  in  the  Pitts- 
burgh Post  a  report  warning  intending 
investors  of  the  risk  they  are  taking. 
In  commenting  on  this  bulletin  in  the 
Philadelphia  Record,  Mr.  Ashley  says: 

"There  are  three  unfortunate  things 
connected  with  the  McKeesport  gas  sit- 
uation: First  is  the  fact  that  promoters 
have  gone  into  that  field  and  are  using 
McKeesport  as  an  advertising  shibbo- 
leth. The  result  will  be,  I  fear,  when 
the  bubble  bursts,  as  it  is  certain  to  do 
within  a  month  or  two,  that  those  who 
have  invested  and  lost  money  will  fail 
to  distinguish  between  honest  promot- 
ers at  McKeesport  and  others  who  are 
simply  capitalizing  the  reputation  of 
the  McKeesport  pool. 

"Second,  is  the  character  of  the  ad- 
vertising now  being  indulged  in  by  the 
promoters  of  the  McKeesport  gas  pool. 
As  I  have  hinted  in  my  bulletin,  the 
statements  regarding  production  that 
are  made  in  the  advertisements  and 
being  published  in  certain  of  the  news- 
papers are  away  above  the  clouds,  and 
have  little  relation  to  the  facts.  They  arc 
apt  to  be  given  credence  by  individuals 
who  cannot  interpret   the   actual   facts. 

"Figures  on  production  that  are  be- 
ing quoted  in  the  advertising  ai-e  very 
commonly  the  estimated  production  at 
the  time  the  wells  came  in.  .A.ctual 
production  has  been  anywhere  from 
one-half  to  one-sixth  of  the  estimated 
production  at  the  beginning,  and  prac- 
tically all  wells  have  fallen  from  that 
first  production,  depending  upon  how 
long  they  have  been  flowing,  most  of 
them  today  having  a  flow  which  is 
only  a  fraction  of  their  initial  actual 
production. 

"Third  is  that  so  much  good  money 
is  actually  being  spent  in  drilling  in  an 
area  that  cannot  possibly  hope  to  yield 
enough  gas  to  repay  for  the  drilling 
row  in  progress,  while  the  needs  of  the 
state  for  gas  make  it  most  desirable 
that  a  large  amount  of  prospecting  be 
carried  on  in  other  fields  as  yet  un- 
tested or  only  partly  tested.  To  invest 
money  in  drilling  at  McKeesport  tooay, 
or  to  invest  in  stock  for  drilling,  is  a 
little  like  betting  on  the  dead  bulldoff 
just    before    the    fight." 


February  28,  1920 


Engine-ering    and    Mining    Journal 


571 


Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND  REPORTS 


Ore   Deposits  of  the  Mogollon 
District,  New  Mexico 
Silver  and  Gold  Occurrence  Character- 
izes   All    Viens    in    the    District — 
Mineralization  Is  Well  Defined 

In  a  paper  presented  before  the 
American  Institute  of  Mining  &  Metal- 
lurgical Engineers,  at  the  New  York 
meeting,  David  B.  Scott  describes  the 
Mogollon  District,  New  Mexico,  which 
has  been  the  leading  silver  producer 
of  the  state.  Its  activities  have  usually 
been  limited  to  the  operations  of  two 
or  three  companies.  The  value  of  the 
total  production  of  the  district  in  the 
forty-four  years  of  its  history  has  been 
estimated  at  $15,000,000.  For  the 
years*  1904  to  1917,  inclusive,  the  out- 
put was:  Gold,  $4,370,000;  silver,  10,- 
042,000  oz.;  copper,  874,862  lb.;  total 
value,  approximately   $10,500,000. 

The  town  of  Mogollon  is  seventy-five 
miles  by  a  poorly  located  highway  from 
the  nearest  railroad  terminals  at  Sil- 
ver City  and  Tyrone.  All  supplies  are 
transported  by  motor  trucks  and  teams. 
The  area  lies  on  the  western  flank  of 
the  Mogollon  Mountains,  which  occupy 
the  western  part  of  Socorro  County. 
The  mineralized  zone  is  3 J  miles  long 
and  5J  miles  wide. 

During  the  last  few  years,  operations 
have  been  limited  practically  to  the 
SocoiTO  Mining  &  Milling  Co.,  and  the 
Mogollon  Mines  Co.,  although  some 
work  has  been  conducted  by  develop- 
ment companies,  of  which  the  Oaks 
company,  and  the  Alberta  Development 
Co.,  have  been  the  most  important. 

The  rocks  of  the  district  are  e.xclu- 
sively  igneous,  and  all  are  varieties  of 
andesitic  and  rhyolitic  flows.  It  seems 
highly  probable  that  the  rhyolites  are 
younger  than  the  andesites  in  this  dis- 
trict. 

The  ore  deposits  are  Tertiary  miner- 
alizations in  rhyolite  and  andesite.  The 
veins  are  all  of  the  fault-fissure  type, 
and  the  predominant  filling  is  quartz 
and  calcite. 

Practically  all  of  the  profitable  min- 
ing has  been  limited  to  those  veins 
which  have  a  general  east-west  strike. 
A  few  of  the  minor  north-south  veins 
have  been  exploited  to  some  extent,  and 
on  one  of  them  a  small  mine,  the  Pa- 
cific, was  developed.  The  period  of  fis- 
suring  was  evidently  closely  followed 
by  the  appearance  of  mineralizing  solu- 
tions. The  dip  of  the  veins  is  rarely 
less  than  65  deg.,  the  principal  veins 
being  all  close  to  70  deg. 

The  vertical  range  of  exploration  thus 
far  attained  is  approximately  1,700  ft., 
but  there  is  reason  to  believe  that 
mineralization  extends  to  depths  below 
the  present  workings.  Many  of  the 
richest  orebodies,  notably  in  the  Last 
Chance  mine  of  the  Mogollon  Mines 
Co.,  and  in  the  Fanny  mine  of  the  So- 


corro Mining  &  Milling  Co.,  did  not 
reach  the  outcrop.  Conversely,  some 
promising  surface  deposits  on  the 
strong  Enterprise  or  King  vein,  in  the 
western  part,  gave  evidence  of  failing 
in  depth.  Many  of  the  profitable  veins 
are  oxidized  to  such  an  extent  that  the 
erosion  of  their  outcrops  easily  keeps 
pace  with  the  disintegration  of  the  wall 
rocks. 

The  vein  filling  is  fairly  uniform 
through  the  entire  district,  being  com- 
posed of  quartz,  calcite,  and  fluorite, 
in  order  of  relative  abundance.  The 
Fanny,  Last  Chance,  and  Queen  veins, 
especially,  show  a  marked  regularity 
in  dip  and  persistence  to  a  depth  of  at 
least  1,200  feet. 

Both  silver  and  gold  are  found  in 
all  the  veins  in  the  district.     The  prin- 


many  thousand  tons  of  ore  running 
well  above  30  oz.  The  vein  material 
is  either  very  low-grade,  having  a  sil- 
ver content  of  2  to  3  oz.,  or  it  runs 
above  7  or  8  oz.  per  ton. 

The  ratio  of  silver  to  gold,  by  weight, 
ranges  from  33:1  to  84:1;  the  average 
may  be  regarded  as  50:1. 

The  zones  of  profitable  mineraliza- 
tion are  rather  well  defined;  they  are 
often  as  long  as  they  are  deep;  they 
are  irregularly  distributed  throughout 
the  veins;  and  they  bear  no  definite  re- 
lation to  one  another.  Many  of  them 
have  been  from  300  to  400  ft.  in  length, 
and  some  of  these  long  shoots  have 
bottomed  nearly  horizontally  along  their 
entire  length. 

The  orebodies  in  both  of  the  princi- 
pal mines  are  notable  in  one  particular; 


I.OOKING  SOUTH  IN  THE  MOGOLLON  MINES.     PLANT  OF  THE  MOGOLLON 

IN  THE  CENTER 


cipal  silver-bearing  veins  are  the  Last 
Chance,  Maud  S.,  Little  Fanny,  Inde- 
pendence, Johnson,  Cooney,  and  Floride. 
Between  these  veins,  occasionally  hav- 
ing a  strike  nearly  at  right  angles  to 
them,  are  others  of  less  importance,  no- 
tably the  Pacific  and  the  Comet.  At 
present,  mining  is  confined  to  the  east- 
west  veins,  which,  with  one  exception, 
dip  to  the  north. 

The  Cooney  vein  is  the  only  promi- 
nent example  of  copper  mineralization 
yet  developed  in  the  district. 

The  principal  silver  mineral  is  ar- 
gentite,  which  is  usually  finely  dividel. 
Native  silver,  cerargyrite,  bromyrite, 
and  stromeyerite  have  also  been  noted. 
Fluorite,  calcite,  and  quartz  are  found 
in  crystals;  the  fluorite,  which  is  pres- 
ent in  all  of  the  east-west  veins,  is 
green  and  purple  in  color. 

Various     orebodies     have     produced 


they  are  situated  at  a  horizon  which 
contains  a  change  and  a  reversal  of 
the  wall  rocks.  That  is,  they  are  found 
in  greatest  development,  where  the 
rhyolite  is  succeeded  by  andesite  on 
the  foot  wall  and  where  the  hanging- 
wall  andesite  is  underlain  with  rhyolite. 
Above  and  below  this  change  in  wall 
rocks,  and  at  no  great  distance  from 
it,  have  been  found  the  best  orebodies 
of  the  district.  This  change  in  oppos- 
ing wall  rocks  is  due,  of  course,  to 
faulting,  the  throw  of  the  principal 
faults  being  from  450  ft.  to  nearly  700 
ft.  The  principal  deposits  have  been 
found  under  two  conditions:  with  the 
upper  andesite  as  hanging  wall  and 
rhyolite  as  foot  wall;  or  with  the  lower 
andesite  for  foot  wall  and  a  rhyolite 
hanging  wall.  This  reversed  condition, 
as  noted  before,  has  been  caused  in 
part  by  faulting. 
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The  Engineer  as  a  Citizen 

Mass  Meeting  of  Engineers  in  Support 

of  National  Department  of  Public 

Works — M.   O.   Leighton    Speaks 

On  the  evening:  of  Feb.  19,  1920,  a 
mass  meeting  of  engineers  in  support' 
of  the  National  Department  of  Public 
Works  was  called  to  order  by  Charles 
Whiting  Baker.  Mr.  Baker  said  that 
there  was  no  class  in  the  community 
more  zealous  than  the  engineer.  He 
has  failed  in  the  past  in  meeting  his 
full  obligations  as  a  citizen. 

The  present  situation  may  be  likened, 
Mr.  Baker  said,  to  the  occurrence  of  a 
huge  boulder  in  the  middle  of  a  road. 
One  kind  of  citizen  may  find  the  boulder, 
stop,  curse  and  then  go  on,  conscious 
of  having  done  his  duty  as  he  sees  it. 
Another  will  hunt  around  and  find  a 
crossbar  and,  after  prying  at  the 
boulder,  will  depart  also  with  the  feel- 
ing that  he  has  done  his  duty.  If  he 
were  an  engineer  he  would  get  a  der- 
rick and  get  the  rock  out  of  the  way. 
Our  Government,  said  Mr.  Baker,  is 
in  a  somewhat  similar  situation.  There 
has  been  a  lot  of  "cursing,"  a  little 
"prying"  and  shifting,  but  the  situation 
is  awaiting  the  efforts  of  the  engineer. 
Mr.  Baker  briefly  reviewed  the  history 
of  the  movement  directed  toward  se- 
curing a  National  Department  of  Pub- 
lic Works  and  then  introduced  the 
speaker  of  the  evening,  Marshall  O. 
Leighton,  chairman  of  the  National 
Public  Works  Department  Association. 

Mr.  Leighton  used  as  his  text,  "Let 
no  wise  man  estrange  himself  from  the 
government  of  the  state."  He  said 
directly  to  the  engineers  present:  "You 
do  estrange  yourself  from  the  govern- 
ment of  the  state  by  your  policy  of 
aloofness.  Your  training  and  experi- 
ence, your  study  and  research,  have 
made  you  more  proficient  along  certain 
lines  than  any  other  men.  Your  pro- 
ficiency is  greatly  needed  by  the  public, 
your  family,  your  neighbors.  Your 
country  needs  your  help  in  its  affairs. 
It  needs  it  personally,  and  not  by  proxy. 
Your  Government  is  stricken,  men  in 
high  places  are  running  around  in  cir- 
cles. For  years  we  have  made  caustic 
comment  about  the  affairs  of  Govern- 
ment. We  have  chosen  to  govern  ill 
rather  than  well.  Now,  we  are  appalled 
because  we  see  evidences  of  political 
and  social  instability.  Who  is  more  to 
blame?  The  man  who  rocks  the  boat 
or  the  man  who  stands   idly  by? 

"Influence  means  a  flowing  into — in 
the  war  you  flowed  into  things,  you 
went  where  you  were  needed,  you  did 
not  quibble,  nor  ask  questions."  Shall 
it  be  said  now  that  you  flow  into  things 
only  when  they  are  spectacular?  No. 
You  are  going  to  do  it,  you  are  going 
to  take  your  place." 

Mr.  Leighton  added:  "We  are  now  up 
to  our  eyes  in  taxes.  The  aggregate 
departmental  estimates  reach  the  stag- 
gering total  of  $5,000,000,000;  there  is 
a  Treasury  deficit  of  $3,000,000,000.  We 
must  pare  this  down.  We  are  poor 
folks;  we  must  skimp  and  save.  As 
practical  men,  what  is  the  first  thing 


that  you  would  do?  You  would  fine- 
comb  your  organization.  You  would 
examine  every  detail;  you  would  re- 
organize and  co-ordinate." 

Mr.  Leighton  then  described  a  shoe 
factory  organized  into  five  separate  de- 
partments, each  with  its  own  manage- 
ment, purchasing  department,  its  own 
power  plant  and"  each  operating  inde- 
pendently of  the  other.  "You  can  well 
imagine  the  outcome,"  he  continued. 
"In  contrast  with  this  lack  of  co-ordina- 
tion, consider  the  case  of  our  Govern- 
ment, where  there  are  nine  departments 
engaged  in  civil  public  works,  each  of 
which  competes  for  materials  and  labor. 
Within  these  departments  there  are 
bureaus,  each  complete  within  itself. 
Summed  up,  there  are  thirty-nine  units, 
each  of  which  performs  the  same  or 
similar  functions,  and  all  are  self- 
contained.  When  you  think  of  thirty- 
nine  such  units  do  you  consider  that 
the  parallel  with  the  shoe  factory  is 
overdrawn?  In  the  case  of  the  shoe 
factory,  your  treatment  would  be  ob- 
vious. Functional  organization  is  the 
basis  of  successful  industry  today.  Can 
you  conceive  of  any  different  treatment 
in  handling  the  affairs  of  the  Govern- 
ment?" 

Mr.  Leighton  then  discussed  the  Pub- 
lic Works  bill  before  Congress,  saying, 
"We  are  yet  to  discover  any  real  man 
who  does  not  approve  of  the  principle. 
It  is  doubtful  whether  any  other  pro- 
posal to  Congress  has  met  with  so  little 
opposition.  Herein  is  the  great  danger 
to  the  successful  completion  of  this 
legislation.  Without  active  interest  and 
your  influence,  the  bill  might  fail  of 
enactment,  and  you  men  in  the  room 
and  millions  like  you  will  be  to  blame." 
After  briefly  discussing  the  proposed 
Governmental  budget  system,  and  in- 
dicating that  it  was  also  a  co-ordinating 
force,  Mr.  Leighton  closed  his  address 
with  the  following  quotation  from  Her- 
bert Hoover's  recent  address:  "We  have 
in  this  country  probably  one  hundred 
thousand  professional  engineers.  The 
events  of  the  last  few  years  have 
greatly  stirred  their  interest  in  national 
problems.  This  has  taken  practical 
form  in  the  maintenance  of  joint  com- 
mittees for  discussion  of  these  prob- 
lems and  support  to  a  free  advisory 
bureau  in  Washington.  The  engineers 
want  nothing  for  themselves  from  Con- 
gress. They  want  efficiency  in  govern- 
ment, and  you  contribute  to  the  main- 
tenance of  this  bureau  out  of  sheer 
idealism." 

A  number  of  questions  were  asked 
by  different  members  of  the  audience 
and  answered  by  Mr.  Leighton.  J. 
Parke  Channing  said  that  Mr.  Hoover 
has  been  unable  to  attend  the  meeting, 
but  had  sent  the  following  message  to 
give  to  the  engineers:  "I  approve  of  a 
National  Department  of  Public  Works 
to  co-ordinate  the  construction  agencies 
of  the  Government;  to  eliminate  the 
duplication  and  waste  and  to  increase 
efficiency.  This  is  a  non-partisan  move- 
ment organized  by  engineers  and  of 
which  I  approve,  and,  as  I  said  before, 
I  am  not  a  candidate  for  the  Presidency 
and  this  movement  is  not  political." 


The  Metric  System  and  Our 
Foreign  Trade 

The  World  Trade  Club  of  San  Fran- 
cisco is  calling  attention  to  the  impor- 
tance of  the  metric  system's  standards 
for  all  who  would  engage  successfully 
in  foreign  trade,  particularly  with  the 
Latin  countries  of  Europe  and  America. 
It  points  out  that  there  are  now  on  file 
at  the  U.  S.  Bureau  of  Standards, 
Washington,  over  70,000  petitions  on 
the  subject  of  metric  standardization, 
99  per  cent  of  which  favor  metric  stand- 
ards. The  little  4-page  Weekly  Meter- 
l/ram  presents  many  aspects  of  the  sub- 
ject which  deserve  to  be  carefully  con- 
sidered. Among  them  may  be  men- 
tioned the  fact  that  the  new  Republic 
of  Poland  has  made  the  metric  system 
obligatory  even  to  the  extent  of  sub- 
jecting to  confiscation  all  goods  sold 
there  by  any  other  measure.  The  Gov- 
ernment of  India  has  recently  accorded 
permanent  recognition  to  the  metric 
system  by  requiring  the  Chinese  au- 
thorities to  recognize  the  metric  system 
of  count  in  marking  and  describing 
woolen  and  silk  yarns,  because  the 
principal  consumers  of  those  commodi- 
ties decline  to  accept  yarn  made  up 
otherwise.  Brazil  adopted  the  system 
over  30  years  ago. 


Joint  Committee  on  Safety  Codes 

In  accordance  with  the  recommenda- 
tion of  the  conference  on  industrial 
safety  codes,  made  at  Washington  on 
Dec.  8  last,  and  at  the  request  of  the 
American  Engineering  Standards  Com- 
mittee, the  International  Association  of 
Industrial  Accidents  Boards  &  Com- 
missions, the  U.  S.  Bureau  of  Standards, 
and  the  National  Safety  Council  or- 
ganized a  joint  committee  on  safety 
codes,  which  includes  representatives  of 
these  and  of  other  selected  bodies. 
This  joint  committee  at  present  em- 
braces fifteen  members,  representing 
the  leading  safety,  industrial,  and  in- 
surance organizations  of  the  country, 
and  it  is  planned  to  add  two  more  mem- 
bers, one  each  from  the  Ohio  and  Cali- 
fornia commissions.  The  committee 
held  its  first  meeting  in  Washington  on 
Jan.  9,  1920,  and  formulated  tentative 
recommendations  for  about  thirty 
safety  codes. 

Map-Makers  To  Meet  in 
Washington 

The  interdepartmental  Government 
board  of  surveys  and  maps  will  hold  a 
conference  on  March  9  with  the  repre- 
sentatives of  all  non-governmental  in- 
terests concerned  with  map  making.  As 
the  Government's  topographical  map- 
ping has  a  bearing  on  practically  every 
branch  of  engineering,  a  large  number 
of  engineers  are  expected  to  be  present 
at  the  meeting. 


The  Cambria  Steel  Co.  announced  a 
10  per  cent  increase  in  wages  for  com- 
mon labor  on  Feb.  10.  The  new  rate, 
effective  Feb.  1,  allows  44c.  an  hour.  The 
wages  of  other  classes  of  labor  will  be 
readjusted  on  a  similar  basis,  it  is  said. 
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General   Wage  Increase   Granted 
by  Homestake  Company 

Miners  To  Receive  from  S4.50  to  $5  Per 

Day — Raise  Given  in  Face  of 

Recognized  Difficulties 

A  new  wage  scale,  effective  March  1, 
has  been  announced  by  the  Homestake 
Mining  Co.,  operating  at  Lead,  S.  D. 
The  following  wages  will  be  paid  under 
the  new  schedule:  Underground  miners, 
$5;  open  cut  miners,  $4.75;  surface 
miners,  $4.50;  underground  shoVelers, 
$4.50;  underground  laborers,  $4  to 
$4.25,  and  surface  laborers,  $3.75. 
Other  surface  employees  will  receive 
from  25  to  50  cents  per  day  increase. 
The  announcement  of  the  new  scale 
was  made  by  Bruce  C.  Yates,  superin- 
tendent. 

In  putting  in  force  the  foregoing 
wage  scale  the  Homestake  company 
has  lived  up  to  its  reputation  based 
upon  a  consistent  record  of  forty  years 
of  fair  and  liberal  dealings  with  its 
employees.  The  increases  are  made  in 
the  face  of  recognized  difficulties.  It 
is  prompted  by  a  sense  of  justice  and 
appreciation  of  the  present  increased 
cost  of  living.  While  the  increase  in 
the  company  payroll  will  benefit  not 
only  the  employees  but  the  entire  com- 
munity as  well,  it  is  understood  that 
local  merchants  will  continue  their  past 
policy  of  selling  staples  and  necessa- 
ries upon  the  same  margin  of  profit  as 
heretofore. 

Mining  in  Colorado  Aided  by 
High  Silver  Price 

The  soaring  price  for  silver  is  being 
reflected  in  increased  activity  through- 
out the  silver  districts  of  Colorado,  and 
is  resulting  in  many  promising  strikes 
in  various  parts  of  the  state.  Work 
was  started  late  last  year  on  the  Early 
Bird  group,  located  on  the  divide  be- 
tween Ouray  and  Animas  Forks  in  San 
Juan  County.  After  extending  a  tun- 
nel 20  ft.,  ore  was  encountered  which 
showed  high  values  in  silver  and  about 
10  per  cent  copper.  A  pack  train  has 
been  employed  to  bring  out  the  ore  and 
the  first  car  load  will  go  to  the  smelter 
early  in  March.  At  Leadville,  new  dis- 
coveries of  ore  in  the  Matchless,  the 
Linda  shaft  on  Breece  Hill,  and  the 
old  Ibex  promise  to  very  materially  in- 
crease the  output  from  that  camp  dur- 
ing 1920.  In  San  Miguel  County  in 
the  old  Ophir  district,  seven  mining 
properties  are  being  worked  where  one 
year  ago  only  one  was  operated.  Clear 
Creek  and  Gilpin  counties  show  a  very 
marked  increase  over  last  year  in  the 
number  of  properties  operated,  while 
Park,  Mineral.  Pitkin  and  Summit 
counties  all  are  sending  out  increasing 
shipments. 


Propose  To  License  Engineers 
in  Arizona 

Bill  To  Be  Introduced  at  Next  Session 

of  State  Legislature — G.  M.  Butler, 

of  Tucson,   Sponsor 

A  bill  requiring  a  special  license  for 
any  one  who  proposes  to  practice  en- 
gineering in  Arizona  is  to  be  intro- 
duced in  the  next  session  of  the  Arizona 
State  Legislature.  It  is  sponsored  by 
G.  M.  Butler,  dean  of  the  State  School 
of  Mines  at  Tucson.  This  action,  it 
is  stated,  has  become  necessary  "to 
protect  the  legitimate  engineer  from 
the  horde  of  promoters  in  the  mining 
game,  who  grab  the  title  of  mining 
engineer  and  who  not  only  disgrace  the 
mining  game  but  drag  into  the  mud 
the  standing  of  men  qualified  by  ex- 
perience and  education."  It  is  claimed 
that  a  code  of  ethics  should  be  estab- 
lished and  enforced.  At  present  it  is 
believed  that  there  are  far  too  few 
mining  engineers  in  private  practice  in 
the  Southwest.  At  the  recent  conven- 
tion in  Ajo  barely  5  per  cent  of  those 
in  attendance  were  engineers  outside 
of  the  employ  of  the  large  mining  com- 
panies. 

Natives  Strike  on  Witwatersrand 
in  South  Africa 

According  to  a  press  dispatch  from 
Pretoria  there  is  serious  labor  trouble 
on  the  Witwatersrand  in  South  Africa. 
The  dispatch  dated  Feb.  23  runs  as  fol- 
lows: 

"Lieutenant  General  Jan  Christiaan 
Smuts,  British  member  of  the  League 
of  Nations  Commission,  in  a  speech  at 
Pretoria  on  Feb.  23  referred  to  native 
troubles  in  the  Witwatersrand  gold 
fields,  which  he  characterized  as  dan- 
gerous. Between  30,000  and  40,000 
negroes  are  striking,  General  Smuts 
said,  and  by  means  of  organized  picket- 
ing are  doing  things  of  which  he 
deemed  them  incapable.  The  speaker 
declared  he  had  seen  portents  that  a 
tremendous  change  was  coming  over 
South  Africa.  The  nonsense  which  the 
whites  have  been  talking  of  republics 
of  blood  and  tears  will  be  put  into  prac- 
tice by  the  natives,"  General  Smuts 
said,  "and  too  late  it  will  be  found 
that  this  idle  talk  has  put  these  mis- 
chievous ideas  into  the  heads  of  the 
rptives." 

All  mines  and  mills  in  the  Tonopah 
district,  which  have  been  closed  for 
some  time  by  a  strike,  resumed  opera- 
tions Feb.  14,  following  the  signing  of 
a  new  wage  agreement  for  one  year, 
retroactive  to  Feb.  8.  The  new  agree- 
ment provides  a  minimum  daily  wage 
of  $5.50  and  continuance  of  the  com- 
missary store  by  the  employers  for  the 
benefit  of  the  employees. 


Lake  Superior  Iron  Ores  To  Be 
Shipped  to  New  Furnaces 

St.  Louis,  Sparrow's  Point  and  Bethle- 
hem   To    Get    Tonnage   from    Min- 
nesota   and    Michigan    Ranges 

One  of  the  interesting  features  of 
Lake  Superior  iron  ore  shipments  for 
the  coming  season  will  be  those  to  the 
Atlantic  seaboard  and  to  St.  Louis. 
The  natural  limitation  for  Lake  ores 
has  been  the  crests  of  the  Alleghanies, 
and  it  has  been,  and  still  is,  an  unusual 
occurrence  for  any  considerable  quan- 
tities of  ores  to  go  beyond  them.  But 
this  year  not  less  than  2,000,000  tons 
of  Lake  ore,  from  the  Mesabi  and 
Gogebic  ranges,  will  be  delivered  at 
Sparrow's  Point  and  Bethlehem.  Also 
there  will  be  shipments  from  Gogebic 
and  Cuyuna  range  points  to  St.  Louis. 
In  the  former  case  the  situation  as 
to  Cuban  ores  and  their  present  costs 
for  nodulizing  and  ocean  freights,  make 
it  economy  for  Sparrow's  Point  to  re- 
ceive this  very  large  quantity  from  the 
Lake.  It  is  evident  that  the  receipts 
there  from  either  Cuba  or  Chile  will 
be  meager.  It  is  a  subject  for  specula- 
tion as  to  when  freight  and  other  con- 
ditions will  so  change  as  to  permit 
free  shipment  from  the  vast  reserves 
of  either  Mayari  in  Cuba  or  Tofo  in 
Chile.  Within  the  last  two  years  the 
Bethlehem  Steel  Co.  has  become  heavily 
interested  in  large  and  high  grade 
mines  on  both  the  ranges  from  which 
shipments  to  the  east  will  be  made  this 
season,  and  many  operators  in  th^e 
Lake  district  expect  that  this  long  dis- 
tance business  will  continue  for  many 
years. 

Iron  ore  reserves  in  Missouri  con- 
sist largely  of  brown  residual  deposits, 
and  the  type  of  these  deposits  is  well 
knovni  to  ore  men;  they  do  not  lend 
themselves  to  a  ready  approximation 
of  tonnage,  nor  are  they,  generally 
speaking  as  far  as  Missouri  is  con- 
cerned, such  as  to  be  favorable  for  ex- 
tensive operations  at  low  costs,  al- 
though doubtless  there  is  a  great  ton- 
nage of  these  ores  in  the  state.  Small 
shipments  have  been  made  to  St.  Louis 
fiom  the  Cuyima  Range,  in  an  ex- 
perimental way,  and  under  exceptionally 
favorable  arrangements  with  the  U.  S. 
Government,  which  seems  to  be  in- 
teresting itself  in  the  furtherance  of 
blast-furnace  operators  there.  It  has 
built  several  boats  for  carrying  this 
ore,  and  is  building  more.  "The  rout- 
ing is  from  the  Cuyuna  to  St.  Paul,  and 
from  there  down  river  to  St.  Louis. 
There  is  no  suitable  docking  facility  at 
St.  Paul,  and  what  ore  was  sent  was 
dumped  into  barges  through  one  of 
the  Mississippi  River  bridges.  Low 
water  has  interfered  with  reasonable 
dispatch  of  these  cargoes. 
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With  the  great  demand  for  ore  that 
is  developed  by  recent  purchases  by 
furnaces  in  the  Lake  district,  and  with 
the  above  and  other  outside  require- 
ments, it  is  novi^  believed  that  the  pro- 
duction from  Lake  mines  this  year 
will  amount  to  not  less  than  65,000,000 
tons.  If  there  are  no  serious  labor  dis- 
turbances at  mine  or  mill  this  total 
can  be  attained  with  comparative  ease, 
although  lake  vessel  capacity  is  actually 
materially  less  than  it  was  in  the  peak 
year  of  1916,  when  the  total  was  66,- 
658,000  tons,  and  though  there  has 
been  no  increase  in  ore-road  rolling 
stock.  It  is  probable  that  the  Mesabi 
alone  will  produce  at  least  as  much  as 
all  ranges  combined  did  in   1919. 

Railways  are  preparing  for  exten- 
sive additions  and  betterments;  the 
Duluth,  Missabe  &  Northern,  for  in- 
stance, is  to  spend  $3,000,000  at  its 
Duluth  shops  and  in  bridges  and  other 
improvements  along  its  line.  This  work 
must  go  on.  Other  roads  are  in  about 
the  same  situation. 

Colorado  Mine  Taxation  Com- 
mittee Named 

The  personnel  of  the  committee  se- 
lected through  a  movement  inaugu- 
rated by  the  Colorado  Tax  Commission 
to  prepare  and  have  submitted  at  the 
November  election  a  bill  to  repeal  the 
present  mine  taxation  laws  of  the  state, 
has  been  announced.  The  organization 
meeting  will  be  held  early  in  March. 
The  Tax  Commission  will  be  repre- 
sented by  C.  P.  Link;  the  State  Grange 
by  Rudolph  Johnson,  of  Boulder;  the 
State  Assessors  Association  by  J.  W. 
Klein,  of  Jefferson  County;  the  Colo- 
rado Metal  Mining  Association  by 
George  L.  Nye,  of  Denver,  and  the 
Stockgrowers'  Association  by  John  P. 
Klug,  of  Greeley.  The  Tax  Commis- 
sion claims  that  mining  interests  are 
not  pasring  their  just  proportion  of 
taxes.  Mine  owners  affirm  that  they 
are  already  bearing  more  than  their 
share  of  the  burden  and  will  vigorously 
oppose  any  material  change  in  the  law. 

Want  to  Abolish  Federal  Assay 
OflSce  at  Salt  Lake  City 

The  question  of  the  continuance  of 
the  Federal  Assay  Office  and  the  office 
of  the  Surveyor  General  at  Salt  Lake 
City,  which  has  come  up  from  time  to 
time  in  past  years,  has  been  renewed 
and  appropriations  necessary  for  the 
maintenance  of  these  offices  are  omitted 
from  the  legislative  appropriation  bill 
now  pending.  This  is  in  a  line  with 
the  present  effort  at  curtailment  of 
expenses,  and  the  reasons  given  are 
that  the  Assay  Office  is  not  self-sup- 
porting and  that  the  work  of  the  Land 
Office  could  be  done  more  cheaply  in 
Washington.  Both  offices  are  run  ef- 
ficiently and  economically.  There  are 
at  present  pending  in  the  Land  Office 
requests  for  the  survey  of  more  than 
3,000,000  acres,  and  the  Surveyor  Gen- 
eral is  seeking  an  appropriation  of 
about  $200,000  for  work  during  the 
coming  season. 


Labor  Unsettled  at  Tonopah 
and  Divide 

Agreement   Made   Last   November   Not 
Satisfactory  to  All — Recent  Amend- 
ments Must  Be  Ratified  by  Unions 

Labor  conditions  in  the  Tonopah  and 
Divide  mining  districts  remain  un- 
settled. The  contract  agreement,  en- 
tered into  between  the  operators  and 
the  miners  and  crafts  unions  on  Nov. 
7,  1919,  called  for  the  payment  of  a 
bonus  of  50c.  per  shift  from  that  date 
until  the  company  commissary  should  be 
declared  functioning  by  the  Federal 
Mediator,  Joseph  Lord.  The  commis- 
sary was  declared  functioning  and  Feb. 
8  set  as  the  date  for  the  removal  of 
the  bonus.  A  considerable  number  of 
men  stopped  work  as  soon  as  the  bonus 
was  removed,  and  many  left  camp.  The 
crafts  unions  stood  by  their  contract 
as  a  body,  as  did  the  miners,  but  a 
noticeable  number  of  the  miners  quit 
work.  This  quitting  of  the  miners  was 
due  mostly  to  threats  on  the  part  of 
the  radical  element  in  camp,  and  con- 
sequent fear  of  property  damage  or 
bodily  harm. 

Representatives  from  the  operators 
and  the  crafts  and  miners  unions  have 
been  in  close  consultation  and,  while 
all  labor  representatives  consider  the 
contract  fulfilled  by  the  operators,  they 
also  expressed  the  opinion  that  the 
general  sentiment  of  the  mine  workers 
as  a  whole  was  that  the  terms  of  the 
agreement  of  Nov.  7  were  not  satisfac- 
tory, due  to  a  misunderstanding  of  cer- 
tain of  its  provisions  by  many  of  the 
men  who  were  not  familiar  with  the 
contract  and  its  terms  except  by  hear- 
say. In  view  of  this  fact  the  amend- 
ments published  in  last  week's  issue 
of  Engineering  and  Mining  Journal 
were  presented  to  the  executive  com- 
mittees of  the  mine  workers  on  Feb.  11 
by  the  operators. 

This  proposal  will  have  to  be  ratified 
by  the  separate  labor  organizations. 
It  is  expected  that  it  will  be  and  that 
industrial  peace  in  the  Tonopah  and 
Divide  districts  will  result. 

During  the  last  six  months  the  rad- 
ical element  has  caused  large  losses  to 
both  mining  companies  and  employees 
in  the  camps  of  Tonopah  and  Divide. 
While  the  companies  have  been  put  to 
extra  expense  and  production  has  been 
curtailed,  their  losses  have  been  small 
compared  to  that  of  the  employetes 
themselves,  and  more  especially  of  the 
miners. 

The  Silver  Lake  Mining  Co.,  financed 
by  Kansas  City  and  Tulsa  bankers,  is 
preparing  to  erect  a  modem  cya- 
nide plant  at  Seligman,  Barry  County, 
Missouri.  The  contract  has  been 
awarded  and  construction  will  start 
as  soon  as  weather  conditions  make 
it  seem  practical.  It  will  be  the 
first  serious  attempt  to  mine  for  pre- 
cious metals  in  Missouri,  the  drill  tests 
having  shown  dirt  with  a  fair  content 
of  silver,  gold  and  tin.  Officers  of  the 
company  include  J.  H.  Kelley,  Selig- 
man, president;  L.  0.  Kelley,  Guthrie, 
Okla.,  secretary-treasurer. 


British  Columbia  Placer  Mining 
Act  To  Be  Amended 

Present   Session   of   Legislature  To   Be 

Asked  To  Make  Needed  Changes 

—.Much  Ground  Tied   Up 

By  Robert  Dunn 

The  Placer  Mining  Act  of  British 
Columbia  will  receive  attention  during 
the  present  session  of  the  British  Co- 
lumbia Legislature.  The  exact  char- 
acter of  the  proposed  amendments  can- 
not be  stated,  but  it  is  known  that  some 
important  changes  are  contemplated 
and,  although  William  Sloan,  Minister 
of  Mines,  has  not  yet  placed  his  bill 
before  the  house,  there  already  has  been 
considerable  speculation  as  to  his 
policy. 

At  present  there  are  over  1,100  placer 
mining'  leases  outstanding  and  the  ren- 
tals have  been  fully  paid  up  on  only 
about  170.  The  annual  fee  for  a  creek 
claim  is  $75,  that  for  a  bench  claim 
$50,  and  $1,000  assessment  is  required 
to  be  recorded  every  year  on  each  lease. 

The  amendments,  it  is  expected,  will 
provide  for  a  reduction  both  in  fees  and 
in  the  value  of  assessment  insisted 
upon.  Under  the  Mineral  Act  of  this 
province  only  $100  worth  of  assessment 
work  per  annum  is  asked  for  on  a  lode 
claim  and  it  is  thought  likely  that  the 
Placer  Act  will  be  brought  somewhat 
in  line  with  this  legislation.  It  is  prob- 
able, too,  that  some  machinery  will  be 
provided  whereby  those  who  are  in  ar- 
rears may  pay  up  in  easy  instalments, 
provided  they  meet  their  current  lia- 
bilities and  a  fair  proportion  of  that 
previously  owing.  Of  this,  however, 
there  is  no  doubt — that  the  Minister  of 
Mines  will  provide  for  the  cancellation 
of  those  leases  which  are  in  arrears  and 
the  holders  of  which  show  no  disposi- 
tion to  operate. 

During  the  war  the  terms  of  the 
Placer  Act  were  very  leniently  inter- 
preted. Conditions  were  hard,  both  as 
to  the  cost  of  supplies  and  as  to  the 
obtaining  of  labor,  and  full  advantage 
was  taken  of  a  provision  permitting 
leases  to  run  on  providing  the  owners 
coald  show  reasonable  cause  for  their 
inability  to  pay.  No  doubt  individual 
miners  and  companies  still  are  faced 
with  difficult  problems,  but  the  position 
the  Minister  of  Mines,  as  well  as  the 
mining  men  of  the  Pro^nnce  as  a  whcl", 
take  is  that  there  must  be  some  finality 
somewhere;  that  altogether  too  great 
an  area  of  the  placer  ground  of  the 
fh-ovince  is  being  held  up;  and  that 
everything  possible  must  be  done  to 
clean  up  the  present  unsatisfactory 
state,  griving  lease  holders  every  reason- 
able chance,  but  insisting  as  far  as  prac- 
tical that  the  placer  areas  be  made 
productive. 

Prices  of  pig  iron  in  the  Birming- 
ham district  still  continue  to  rise.  Char- 
coal iron  is  in  strong  demand  and  is 
selling  at  $50  to  $55  per  ton.  Cast 
iron  pipe  is  also  due  to  advance;  4-in. 
pipe  is  expected  to  bring  $69  per  ton 
and  the  6-in.  water  and  gas  pipe  is 
expected  to  reach  $66  per  ton. 


February  28,  1920  Engineeeing    and    Mining    Journal 


575 


Boston  &  Arkansas  Co.  Will  Open 
Davis  Zinc  Property 

Deposit   in    Southwest    Arkansas,    Dis- 
covered Forty  Years  Ago,  To  Be 
Worked— New   Mill   Erected 

The  Davis  mine  in  the  western  part 
of  Sevier  County,  Ark.,  is  to  be  placed 
in  operation  about  Apr.  1,  next.  The 
property  is  owned  by  the  Boston  &  Ar- 
kansas Mining  Co.  of  Okmulgee,  Okla. 
which  has  spent  more  than  $180,000 
so  far.  A  mill  has  been  installed  with 
modem  equipment  and  a  road  has  been 
built  from  the  mine  to  Mineral,  a  sta- 
tion on  the  Kansas  City  Southern  Rail- 
road, four  miles  away.  The  property 
is  15  miles  north  of  De  Queen,  in  south- 
western Arkansas,  and  6  miles  north- 
west of  Gilham,  the  nearest  railroad 
station.  There  is  no  other  mining  pro- 
ject in  the  vicinity  C.  L.  Larson  is 
manager,  Ernest  W.  Ellis  mill  superin- 
tendent, and  Joe  J.  Sanford  mine  su- 
perintendent. 

The  mineralization  occurs  on  a  shale- 
sandstone  contact  which  has  been 
faulted.  The  zone  varies  in  width  up 
to  40  ft.  and  contains  large  deposits 
of  sphalerite,  chalcopyrite  and  galena. 
The  zinc  ore  is  in  shoots  following  the 
foot  wall,  and  the  copper  and  lead  are 
disseminated.  The  main  shaft  has 
been  sunk  to  a  depth  of  170  ft.  and 
several  drifts  have  been  driven.  The 
mill  is  equipped  with  jigs  and  Wilfley 
tables,  and  the  company  is  planning  to 
install  flotation  for  treating  the  slimes. 
About  40  men  are  now  employed,  which 
number  it  is  expected  vrill  be  increased 
to  100  as  soon  as  mining  operations  are 
begun. 

The  directors  of  the  Boston  &  Arkan- 
sas Co.  are  John  W.  Hammond,  O.  F. 
Dickenson  and  W.  M.  Hodsdon,  of  Ok- 
mulgee; F.  P.  Snider  and  Villiard  Mar- 
tin, of  Muskogee,  Charles  Popkin,  of 
Sapulpa,  Okla;  Dr.  J.  A.  Seekatz,  of 
Tulsa,  Okla.,  and  N.  Lambertson  and 
Mile  Brown,  of  Haskell,  Okla.  The 
company  is  said  to  be  fully  financed 
with  no  stock  for  sale. 

Hancock  Consolidated  Makes 
First  Shipment  to  Mill 

The  Hancock  Consolidated  Mining 
Company  in  northern  Michigan  has 
made  its  first  shipment  of  copper 
"rock"  to  the  stamp  mill.  It  totalled 
1,700  tons.  It  is  reasonably  expected  that 
this  material  will  show  14  lb.  of  cop- 
per to  the  ton.  This  is  all  that  is  ex- 
pected from  this  character  of  "rock." 
It  was  all  taken  out  in  the  course  of 
development  of  the  various  east  veins 
that  now  are  under  investigation.  Ths 
underground  instructions  were  to  send 
all  of  the  material  to  the  surface  that 
could  be  milled  at  a  profit.  There  was 
no  selection  at  all.  The  shipment  went 
to  the  Osceola  Consolidated  mill.  A 
second  shipment  will  be  made  Mar.  1. 
The  "rock"  now  being  mined  is  stocked 
in  the  rock  house. 

None  of  the  openings  upon  which  the 
Hancock  is  now  operating  is  in  the 
Pewabic  lode  proper.  The  underground 
operations  to  date  are  in  a  broken  area 


east  of  the  true  Pewabic  lode.  Drift- 
ing is  now  under  way  on  No.  12  amyg- 
daloid. This  was  cut  from  a  crosscut 
from  the  44th  level.  The  values  which 
showed  at  the  point  of  contact  have 
continued  into  the  drifts  both  ways. 
The  general  physical  characteristic  at 
this  time  is  the  same  as  that  of  No.  3 
lode. 

The  underground  working  force  is 
being  maintained  and  exploration  work 
is  in  progress  at  twelve  different  points, 
all  of  them  indicating  fair  evidences  of 
mineralization. 

Oklahoma's  New  School  of  Mines 
To  Open  in  September 

The  new  state  school  of  mines  of 
Oklahoma  will  open  at  Miami  on  Mon- 
day, Sept.  6,  according  to  an  announce- 
ment of  State  Superintendent  R.  H. 
Wilson,  made  at  a  meeting  of  the  board 
of  regents  held  in  Miami  Feb.  2.     At 


Mining  Reviving  at  Chloride, 
Arizona 

New  Projects  Starting  and  Some  Ship- 
ments   Being    Made — Problem    of 
Complex  Ores  a  Handicap 

By  S.  Ford  Eaton 

After  a  number  of  years  of  compara- 
tive inactivity,  the  (?amp  of  Chloride, 
Mojave  County,  Ariz.,  is  taking  on  new 
life.  A  decade  or  more  ago.  Chloride 
suffered  a  relapse  from  which  it  has 
never  fully  recovered,  though  about 
1916  interest  in  the  district  was  again 
aroused  and  a  boom  resulted. 

During  the  tarlier  and  liveliest  pe- 
riod of  the  camp's  history,  quite  a 
number  of  the  mines  produced  consid- 
erable ore.  A  great  deal  of  this  was 
high  grade,  came  from  or  near  the 
surface  and  was  shipped  to  the  smelters. 
As  the  various  operations  attained 
greater  depth  (few  shafts  were  driven 


PLANT  AT  DAVIS  MINE  FIFTEEN  MILES  NORTH  OF  DE  QUEEN,  SOUTHWEST 

ARKANSAS.  OPERATED  BY  BOSTON  &  ARKANSAS  MINING 

CO.,    OF    OKMULGEE,    OKLA. 


this  meeting  the  abstract  and  title  to  a 
40-acre  tract  in  the  northwestern  part 
of  the  toym  was  turned  over  to  the  state 
by  Miami  citizens.  Superintendent 
Wilson  announced  that  construction  of 
two  buildings  on  this  site  will  begin  at 
once,  one  to  be  the  main  building  in 
which  class  rooms  will  be  situated  and 
the  other  to  house  the  equipment. 

A  president  to  head  the  new  institu- 
tion has  not  yet  been  selected,  but  will 
be  named  at  a  meeting  of  the  board  of 
regents  to  be  held  in  Miami  July  1. 
The  president  will  be  authorized  to 
select  a  faculty  for  the  school,  and 
while  his  appointment  will  not  be  con- 
firmed before  the  date  mentioned  it  is 
believed  that  he  will  be  chosen  much 
sooner.  It  is  reported  that  the  regents 
are  inclined  to  select  H.  A.  Buehler, 
state  geologist  for  Missouri,  if  he  is 
obtainable. 


deeper  than  three  or  four  hundred  feet) 
sulphides  of  lower  grade  and  of  a  more 
complex  nature  were  encountered. 

At  this  stage  some  mills  were 
erected  and  a  certain  amount  of  effort 
was  made  to  solve  the  metallurgical 
problems.  These  experiments  resulted 
in  failure.  Gradually  these  mines  were 
forced  to  close  down,  many  having  con- 
siderable ore  in  sight,  but  before  reach- 
ing this  point  some  had  more  than  ex- 
pended the  profits  gained  from  the  high 
grade  shipping  ore. 

The  later  activity  consisted  more  of 
the  opening  up  of  new  prospects.  In 
two  or  three  cases  mills  were  erected. 
However,  one  is  forced  to  believe  that 
the  majority  of  these  efforts  were  guid- 
ed by  men  with  little  knowledge  of 
either  mining  or  metallurgy.  That 
heavily  handicapping  factor  in  all  legiti- 
mate mining  ventures,  the  stock  jobber, 
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also  made  his  presence  felt  and  today 
one  can  view  a  number  of  monuments 
erected  to  mismanagement  and  unin- 
telligent money-spending. 

Recently  renewed  and  inaugurated 
projects  are  along  more  conservative 
lines.  Work  in  the  westerly  portion  of 
the  district  is  opening  up  orebodies 
readily  amenable  to  treatment.  Experi- 
enced miners  are  handling  more  of  the 
operations,  and  let  us  hope  that  real 
metallurgists  will  be  called  upon  in 
connection  with  milling  problems. 

A  modest  amount  of  shipping  is  now 
going  on.  Each  month  sees  the  start- 
ing of  new  ventures.  The  high  price 
of  silver  is  having  its  effect.  Unques- 
tionably the  coming  of  capable  metal- 
lurgists, backed  by  intelligent  capital, 
will  bring  about  the  reopening  of  many 
of  the  old  properties  and  in  all  prob- 
ability Chloride's  bugaboo,  "complex 
ores,"  will  be  a  thing  of  the  past. 

W.  P.  Grant  Claims  Fifth  Interest 
in  Engineer  Mine,  Atlin,  B.  C. 

W.  Pollard  Grant  has  started  action 
in  the  Supreme  Court  of  British  Co- 
lumbia against  the  Gold  Commissioner 
and  the  Mining  Recorder  at  Atlin,  B. 
C,  claiming  a  one-fifth  interest  in  the 
Engineer  mine  at  that  place.  Mr.  Grant 
alleges  that  the  mine  is  about  to  be 
sold  for  $3,000,000.  Very  rich  gold  has 
been  taken  from  the  Engineer  mine. 
The  property  was  examined  by  the 
Mining  Corporation  of  Canada  in  the 
fall  of  1918,  and  the  examining  engin- 
eers and  owner,  Captain  Alexander, 
lost  their  lives  while  returning  to  Van- 
couver on  the  ill-fated  "Princess  So- 
phia." The  mine  was  examined  again 
last  fall  for  an  eastern  syndicate. 

Federal   Company's   Engineers 
Surveying  Hecla  Ground 

Engineers  for  the  Federal  Mining  & 
Smelting  Co.  are  engaged  in  making 
■underground  surveys  in  the  Hecla  mine 
in  preparation  for  the  trial  involving 
the  apex  of  what  is  commonly  referred 
to  as  the  Hecla  "east  orebody,"  which 
is  entirely  independent  of  the  main 
Hecla  vein.  There  have  been  rumors 
that  negotiations  are  pending  to  settle 
this  case  out  of  court,  but  so  far  as 
■can  be  learned  there  is  no  foundation 
for  these  reports.  This  is  the  case  in 
which  the  Marsh  Mines  Consolidated  is 
also  concerned  as  lessee  of  the  ground 
owned  by  the  Federal  company  in  which 
the  apex  is  alleged  to  have  been  found. 
As  if  one  suit  involving  ownership  of 
orebodies  in  the  Hecla  mine  is  not 
enough  at  one  time,  the  Gertie  Mining 
company  has  applied  to  the  court  for 
an  order  requiring  the  Hecla  Mining 
Co.  to  permit  its  engineers  to  inspect 
the  underground  workings,  alleging 
that  Hecla  has  trespassed  upon  its 
ground,  which  is  presumed  to  cover  the 
eastern  extension  of  the  Hecla  vein. 


The  Admiral  line  of  steamships,  ply- 
ing between  Californian  and  Alaskan 
ports,  has  announced  that  it  will  make 
Hyder,  Alaska,  a  port  of  call  during 
(the  coming  spring  and  summer. 


Stimulation  of  Colorado's  Mining 
Industry  Sought 

Mine  Operators  and  A.  S.  &  R.  Officials 

To  Study  Ways  of  Obtaining  Lower 

Costs  and  More  Efficiency 

Calling  attention  to  the  depressed 
condition  of  the  metal  mining  industry 
in  Colorado,  as  evidenced  by  production 
figures  compiled  by  the  Federal  Gov- 
ernment, the  mine  operators  of  the 
state  at  the  recent  annual  meeting  of 
the  Colorado  Metal  Mining  Association, 
adopted  a  resolution  asking  that  the 
board  of  directors  of  the  American 
Smelting  &  Refining  Co.  delegate  one 
of  its  members  familiar  with  condi- 
tions in  Colorado  to  visit  the  state  and 
confer  vdth  a  committee,  selected  by 
the  organization,  to  consider  plans  for 
reviving  the   industry. 

The  resolution  asked  that  a  survey 
be  undertaken  "with  the  purpose  of 
devising  ways  and  means  for  a  more 
economical  treatment  of  ore,  the  sub- 
stitution of  mechanical  devices  to 
handle  ore  with  the  consequent  elimi- 
nation of  expensive  manual  labor;  to 
consider  the  advisability  of  establish- 
ing custom  mills  in  connection  with  the 
smelters  of  ore,  with  the  object  of  se- 
curing important  economies  by  proper 
preparation  of  the  ores  preparatory  to 
smelting;  to  consider  any  other  plans 
that  will  enable  the  miners  of  the  state 
profitably  to  produce  the  low-grade 
ores  now  unsalable." 

The  resolution  was  taken  up  at  a 
meeting  of  the  executive  committee  of 
the  American  Smelting  &  Refining  Co. 
in  New  York,  and  the  Association  has 
been  advised  that  the  "directors  feel 
that  they  should  do  everything  in  con- 
junction with  the  miners  of  Colorado 
to  promote  mutual  interests  and  en- 
courage increased  production"  and  that 
L.  G.  Eakins  and  C.  A.  H.  de  Saulles 
would  come  to  Colorado  and  with  E.  C. 
Gilbert,  the  Colorado  manager,  would 
comprise  a  committee  to  confer  with 
Colorado  opei-ators  to  that  end. 

The  Association  is  arranging  for  a 
series  of  meetings,  and  conferences  to 
begin  about  March  15,  where  shippers 
will  present  concrete  plans  for  encour- 
aging the  production  of  low-grade  ores. 

Propose  to  Advertise  Utah 
Mining  Undertakings 

The  establishment  of  a  publicity  fund 
to  make  Utah  mining  undertakings 
more  familiar  to  the  eastern  public  is 
proposed  by  the  vice  president  of  the 
Salt  Lake  Stock  and  Mining  Exchange, 
W.  H.  Child.  The  money  for  such  a 
campaign  of  publicity  to  be  provided 
by  assessments  of  one-tenth  of  one  per 
cent  on  the  volume  of  business  trans- 
acted by  brokers  on  the  exchange.  In 
this  way  the  expense  would  be  so  di- 
vided as  to  fall  upon  the  members  pro- 
portionally to  the  amount  of  business 
done  by  each.  It  is  said  that  such  a 
plan,  if  carried  out,  would  be  a  curb 
on  so-called  wash  sales,  in  as  much  in 
determining  the  volume  of  business  it 
would  be  necessary  to  keep  track  of 
all  sales. 


Will  Extend  Dolly  Varden  Road 
to  Wolf  Group 

New    Construction    Will    Also    Benefit 

Other    Properties    in    Alice    Arm 

District  of  British  Columbia 

A.  J.  T.  Taylor,  managing  director 
of  the  Taylor  Mining  Co.,  that  is  op- 
erating the  Dolly  Varden  mine  in  the 
Alice  Arm  district  of  British  Columbia, 
has  announced  that  the  railway  from 
Alice  Arm  to  the  Dolly  Varden  mine 
will  be  extended  to  the  Wolf  group  of 
claims,  a  distance  of  about  two  and 
one-half  miles.  This  summer  a  camp 
is  to  be  opened  at  Wolf,  which  is  a 
part  of  the  company's  holdings,  for  the 
purpose  of  development  and  a  water 
compressor  is  to  be  installed.  New 
equipment  is  to  be  provided  for  the 
Dolly  Varden  mine  to  permit  extension 
of  operations  and  the  rolling  stock  of 
the  railway  is  to  be  augmented.  The 
North  Star,  Toric,  Tiger  and  Muska- 
teer  are  among  the  properties  benefited 
by  the  proposed  railroad  construction. 

D.  J.  Hancock,  an  operator  of  the 
Alice  Arm  district,  states  that  Major 
General  Sir  John  Carson,  president  of 
the  Crown  Reserve  Mining  Co.,  of  Co- 
balt, Ont.,  has  promised  to  bring  two 
engineers  with  him  for  inspection  of 
the  Alice  Arm  section  with  a  view  to 
investment. 

Holding  Butte  &  Superior  Hear- 
ing at  Great  Falls 

.Vccounting   and   Contempt   Cases   Bo!h 

Come  Before  Judge  George  M. 

Bourquin,    Presiding 

The  hearing  on  the  accounting  made 
by  the  Butte  &  Superior  Mining  Co. 
in  connection  with  the  suit  of  the  Min- 
erals Separation,  Ltd.,  of  London,  is 
in  progress  at  Great  Falls,  Mont.,  Fed- 
eral Judge  G.  M.  Bourquin  presiding. 
The  contempt  hearing  was  also  held, 
the  plaintiff  alleging  that  the  Butte  & 
Superior  had  violated  the  court's  in- 
junction against  employment  of  one- 
half  of  one  per  cent  or  less  of  oil  in 
the  flotation  method  of  concentration. 
The  defense  rested  with  the  testimony 
of  one  witness,  who  testified  that  the 
amount  of  oil  actually  used  by  the 
Butte  &  Superior  was  not  half  of  one 
rer  cent  and  did  not  constitute  con- 
tempt. 

Butte  &  Superior  in  its  statement 
on  accounting  contends  that  it  should 
not  be  required  to  pay  at  the  very  most 
more  than  $451,000,  and  does  not  admit 
that  it  should  pay  that.  The  Separa- 
tion company  asserts  that  damages 
amount  to  as  high  as  $18,000,000,  ask- 
ing for  the  profits  made  by  the  Butte 
&  Superior  by  reason  of  the  employ- 
ment of  the  flotation  process  in  addi- 
tion to   other  claims. 

Recent  Production  Reports 

Union  Miniere  du  Haut  Katanga, 
Elisabethville,  Belgian  Congo,  produced 
in   January   4,519,430   lb.   copper. 

Granby  Consolidated  Mining,  Smelt- 
ing &  Power  Co.  produced  1,975,439 
lb.  copper  in  January  compared  with 
1,544,446  lb.  in  December. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Compulsory  Adoption  of  Metric 
System  Now  Held  Unwise 

Not  Compatible  With   Demand  for  In- 
creased Production — Representative 
Vestal  Withholds  Bill 

In  view  of  representations  from  va- 
rious sources  that  the  present  is  not 
an  opportune  time  to  consider  metric 
system  legislation,  Representative  Ves- 
tal, the  chairman  of  the  Committee  on 
Coinage,  Weights  and  Measures,  has 
consented  to  withhold  the  proposed 
metric  system  bill  until  a  brief  may  be 
filed  by  the  American  Institute  of 
Weights  and  Measures.  This  brief  will 
set  forth,  it  is  understood,  various  rea- 
sons why  the  agitation  of  the  much 
mooted  question  of  making  the  metric 
system  compulsory  should  not  be  agi- 
tated at  this  time.  When  industrial 
interests  are  doing  their  best  to  comply 
with  the  Federal  Reserve  Board's  man- 
date that  there  must  be  increased  pro- 
duction, it  is  argued  that  the  heads  of 
these  industries  should  not  be  dis- 
tracted to  fight  a  radical  change  in  a 
system  so  extensively  used  in  all  in- 
dustrial activities. 

The  recent  suggestion  by  Represen- 
tative Vestal  that  a  bill  would  be  in- 
troduced and  hearings  begun  in  the 
near  future  has  created  such  a  furor 
that  it  will  not  be  surprising  if  the 
Republican  steering  committee  takes  a 
hand  in  the  situation  on  the  ground  that 
the  effort  by  a  Republican  Congress  to 
make  the  metric  system  compulsory 
throughout  the  country  might  alienate 
many  friends  of  the  party. 

Survey's  Work  in  Alaska 

The  work  which  will  be  done  by  the 
U.  S.  Geological  Survey  in  Alaska  dur- 
ing the  fiscal  year  beginning  July  1, 
1920,  will  be  concentrated  largely  in 
the  territory  tributary  to  the  Govern- 
ment railroad  and  in  searching  more 
actively  for  formations  favorable  to 
the  occurrence  of  oil.  The  work  in- 
tended to  assist  those  engaged  in  min- 
ing gold,  copper,  silver,  and  tin  is  not 
to  be  dropped.  Some  new  indications 
of  tungsten  in  the  Seward  Peninsula 
are  to  be  followed  up.  These  plans 
were  outlined  by  Dr.  George  Otis  Smith 
in  explaining  to  the  Appropriations 
Committee  of  the  House  the  nature  of 
the  work  being  conducted  by  the  Sur- 
vey in  an  effort  to  stimulate  mining. 

The  petroleum  work.  Dr.  Smith  ex- 
plained, will  be  increased  on  the  east- 
ern side  of  the  Alaskan  Peninsula, 
where  there  are  many  oil  seepages. 


Work  of  Liberalizing  War  Minerals  Relief  Act  Begun  by 

Committee  on  Mines  and  Mining 

Testimony   Ended,    Members   Consider   Amendments   Proposed   by 

Chestatee  Attorney — Commission's  Friends  Resent  Attacks 

Upon  It — American  Mining  Congress  Heard 


The  General  Leasing  Bill,  othei-^vise 
known  as  the  Oil-Land  Leasing  Bill, 
was  signed  by  President  Wilson  at  3 
p.m.  on  Feb.  25. 


Woi-k  of  drafting  amendments  to  the 
War  Minerals  Relief  Act  has  begun  in 
the  Committee  on  Mines  and  Mining 
of  the  House  of  Representatives.  No 
further  witnesses  will  be  heard. 

As  a  result  of  the  publicity  given  the 
attacks  on  the  engineering  of  the  pro- 
cedure of  the  War  Minerals  Relief  Com- 
mission the  committee  is  hearing  from 
those  who  resent  these  attacks  and 
who  point  out  that  losses  and  damage 
in  mining  operations  must  be  worked 
out  in  a  technical  manner  if  any  equity 
is  maintained  as  between  claimants, 
and  if  the  public's  interest  is  safe- 
guarded. It  is  being  pointed  out  also 
that  it  is  unique  to  have  a  committee 
of  Congress  apparently  critical  in  its 
attitude  of  a  government  agency  for 
its  efforts  looking  to  the  safeguarding 
of  public  expenditures. 

The  amendments  proposed  to  the 
committee  by  W.  S.  Howard,  the  at- 
torney for  the  Chestatee  Pyrite  & 
Chemical  Co.,  reads  in  its  substantial 
portions  as  follows: 

"That  Section  5  of  the  Act  to  provide 
relief  in  cases  of  contracts  connected 
with  the  prosecution  of  the  war,  and 
for  other  purposes,  be  and  is  hereby 
amended  by  striking  out  the  words 
'That  the  decision  of  said  Secretary 
shall  be  conclusive  and  final,  subject 
to  the  limitations  hereinafter  provided' 
wherever  they  may  occur  in  said  sec- 
tion; and  the  words  'That  nothing  in 
this  section  shall  be  construed  to  confer 
jurisdiction  upon  any  court  to  entertain 
a  suit  against  the  United  States' 
wherever  they  may  occur  in  said  sec- 
tion, and  insert  as  new  section,  the 
following: 

"Section  6— That  the  Court  of  Claims 
is  hereby  given  jurisdiction  on  petition 
of  any  individual,  firm,  company  or 
corporation  referred  to  in  Section  5 
hereof,  to  find  and  award  fair  and  just 
compensation  in  the  cases  specified  in 
said  section  in  the  event  that  such  in- 
dividual, firm,  company,  or  corporation 
shall  not  be  willing  to  accept  the  ad- 
justment, payment  or  compensation  so 
offered  or  paid  by  the  Secretary  of  the 
Interior  as  provided  by  said  Section  5, 
or  in  the  event  that  the  said  Secretary 
of  the  Interior  has  failed  or  refused 
or  shall  fail  or  refuse  to  offer  a  satis- 
factory adjustment,  payment  or  com- 
pensation as  provided  for  in  said  sec- 
tion. 

"Provided,  That  no  payment  hereto- 
fore made  by  the  said  Secretary  of 
the  Interior,  or  the  acceptance  thereof 


by  any  claimant  shall  bar  said  claimant 
from  the  right  of  appeal  as  herein 
before    provided. 

"Provided,  further,  That  the  findings 
and  awards  in  each  case  so  determined 
by  the  Court  of  Claims,  shall  be  paid 
upon  certification  by  the  Clerk  of  the 
Court  of  Claims  of  the  amount  of  such 
finding,  to  the  Secretary  of  the  In- 
terior, by  the  said  Secretary,  from  any 
balance  of  the  sum  of  eight  million  five 
hundred  thousand  dollars  herein  before 
appropriated  by  Section  5  hereof." 

In  discussing  the  legislation  which 
may  be  enacted  as  a  result  of  the  re- 
velations of  the  hearing,  Representative 
Wingo,  the  ranking  Democratic  member 
of  the  committee,  suggested  that  "it 
would  do  no  harm  to  put  in  a  proviso, 
stating  that  the  Court  of  Claims  may 
proceed  to  try  de  nova,  either  upon  a 
written  original  petition  or  upon  an 
appeal  from  the  decision  of  the  Secre- 
tary of  the  Interior  and  that  in  either 
case  the  Court  of  Claims,  upon  the  re- 
quest of  the  claimant,  or  upon  its  own 
motion,  may  call  for  the  records  on 
file  in  the  office  of  the  Secretary  of  the 
Interior,  together  with  all  papers  and 
memoranda." 

In  making  an  argument  before  the 
committee  in  the  claim  of  Dr.  J.  F. 
Readey  of  Medford,  Ore.,  Frank  Healy, 
his   attorney,   made   this   statement: 

"The  doctor  came  back  here  with  a 
claim  for  $122,000  and  having  a  num- 
ber of  obligations  coming  due,  he  came 
before  the  commission  and  urged  an 
early  payment  of  his  claim.  Mr.  Com- 
r.iissioner  Moore  after  several  consul- 
tatiors  with  Dr.  Readey  required  him 
to  put  into  an  envelope  the  amount  of 
money  he  would  take  for  his  claim. 
Kr.  Moore  put  into  the  envelope  the 
amount  he  was  willing  to  give.  Then 
through  some  process  of  elimination, 
trade  or  compromise,  they  arrived  at 
f 55 ,000.  I  can  find  nothing  in  the  law 
which  shows  that  Congress  contem- 
plated such  a  method  of  arriving  at  a 
.■■settlement." 

In  presenting  its  case  in  behalf  of 
the  war  minerals  claimants,  the  Amer- 
ican Mining  Congress  was  represented 
by  Herbert  Wilson  Smith,  chief  of  its 
War  Minerals  Di\nsion.  Mr.  Smith  first 
explained  the  po=;ition  of  the  Mining 
Congress  in  its  appearance  before  the 
committee,  in  the  statement  that  the 
Mining  Congress  represented  the  equi- 
table interests  of  all  the  claimants, 
under  the  law  but  did  not  represent 
any  individual  claimants  as  attorney. 


578 


Engineering    and    Mining    Journal 


Vol.  109,  No.  9 


News  by  Mining  Districts 


ARIZONA 

Clifton — The  directors  of  the  Arizona 
Copper  Co.,  Ltd.,  intimate  that  in  con- 
sequence of  the  large  stock  of  unsold 
copper  held  by  the  company  it  is  im- 
possible at  present  to  make  up  the 
accounts  for  the  year  to  Sept.  30  last. 

Globe — The  Superior  &  Boston  Cop- 
per Co.  has  cut  the  Footwall  vein  en 
the  600-ft.  level,  about  350  ft.  east  of 
the  upper  workings,  and  has  started 
drifting  west  to  explore  the  vein  and 
to  get  under  the  4.54  drift.  The  vein 
is  about  7  ft.  wide,  and  carries  one  to 
two  feet  of  good  copper  ore,  averaging 
between  6  per  cent  and  12  per  cent. 
The  silver  values  are  low,  but  the  man- 
agement expects  improvement  between 
the  levels  and  toward  the  west.  Reg- 
ular production  fi-om  stoping  opera- 
tions will  be  started  after  the  two 
levels  are  connected. 

Jerome — The  annual  report  of  the 
United  Verde  Extension  Mining  Co.  for 
last  year  shows  a  deficit,  after  charges, 
of  $235,156,  as  compai-ed  with  a  surplus 


Good  ore  is  being  opened  up  in  the 
shaft  on  the  Garibaldi  claim.  The 
grade  of  ore  is  improving  with  depth. 

The  Keystone  Mining  Co.,  of  Ama- 
dor City,  has  levied  a  10c.  assessment 
on  the  468,005  shares  of  outstanding 
stock.  The  company  expects  to  resume 
active  operations  in  the  near  future. 

San  Andreas. — Extensive  develop- 
ment work  is  being  carried  on  at  the 
Valentine  mine  near  Glencoe,  by  W.  W. 
Guest.  Three  mills,  with  a  capacity 
of  40  tons  in  24  hours,  are  being  in- 
stalled; a  500-ton  ore  bin  has  been 
constructed,  and  a  large  tonnage  of 
$3 — 3.50  ore   has  been  blocked  out. 

At  the  Eureka  mine  a  500-ft.  tunnel 
has  been  completed,  exposing  a  consid- 
erable tonnage  of  good  gravel  which  is 
to  be  extracted. 

Bakersfield. — The  Blue  Mountain 
company,  near  Woody,  is  now  down 
450  ft.,  and  has  20,000  tons  of  ore 
blocked  out.  Some  very  rich  ore  is 
reported  to  have  been  struck  in  the 
mine. 


,1  shipment  of  tran-jformers  that  v/ill 
greatly  speed  up  the  work  of  driving 
the  2500-ft.  tunnel.  The  tunnel,  here- 
tofore driven  by  hand  work,  is  now  in 
340  ft.  With  the  new  machinery  it  is 
expected  to  advance  the  tunnel  at  the 
rate  of  300  ft.  a  month.  When  the 
tunnel  is  in  1000  ft.,  it  is  planned  to 
crosscut  by  machine  drill  or  by  dia- 
mond drill  and  explore  a  large  area  of 
altered  ground  at  this  point.  A  Sulli- 
van two-stage  compressor,  driven  by  a 
50-hp.  motor,  will  supply  300  cu.ft.  of 
air;  while  ventilation  for  the  tunnel 
will  be  furnished  by  an  electrically- 
driven  Sturtevant  fan. 

Quincy. — The  Australian  Placer  mine, 
on  Wauponsee  Creek,  has  completed  the 
pipe  lines  connecting  the  ditch  and  the 
monitors,  and  has  the  dam  almost  com- 
pleted. The  ground  formerly  worked 
by  drift  mining  will  now  be  worked  by 
the  hydraulic  process. 

Tuolumne. — The  Buchanan  mine  has 
been  taken  over  and  will  be  reopened 
shortly  by   New  York  capitalists.     An 


LEFT— ELECTRIC  HAULAGE  AT  NORTH  STAR  MINES.  GRASS  VALLEY,  CAL.,  BETWEEN  CENTRAL  SHAFT  AND  STAMP 

MILL.    RIGHT— CENTRAL  SHAFT,  NORTH  STAR  MINES  (PHOTOGRAPHS  PUBLISHED  IX  LAST  ISSUE  OVER  FOREGOING 

CAPTION  WERE  VIEWS  OP  EMPIRE  MINES  AT  GRASS  VALLEY  AND  NOT  OF  NORTH  STAR  MINES  AS  STATED) 


of  $3,331,054  in  the  preceding  year, 
which  was  equivalent  to  $3.17  a  share 
on  the  capital  stock.  The  gross  rev- 
enues were  $5,058,669. 

CALIFORNIA 

Addition  to  Empire  Mill  Nearing  Com- 
pletion— Keystone  Levies  Ten-Cent 
Assessment 

Jackson. — The  Central  Eureka's  mine 
report  for  the  week  ended  Feb.  7, 
shows  that  the  mill  crushed  831  tons 
of  ore  of  a  much  higher  grade  than 
the  previous  week.  Concentrates 
amounting  to  14,151  tons,  with  an  av- 
erage value  of  over  $139  per  ton,  were 
produced. 

The  Argonaut  mine  continues  to  de- 
velop excellent  ore  in  new  territory  on 
the  lower  levels.  The  60-stamp  mill 
is  running  to  capacity. 


Nevada  City. — Operations  at  the 
Delhi  mine  in  Columbia  Hill  mining 
district  are  to  be  resumed  in  the  near 
future. 

Grass  Valley — The  Empire  Mines  Co.'s 
20-stamp  addition  to  its  mill  is  rapidly 
nearing  completion.  The  building  has 
been  completed,  the  stamps  placed,  and 
installation  of  the  separators  is  now 
going  on.  Construction  of  the  electric 
railway  from  the  Pennsylvania  mine  to 
the  Empire  mill  has  been  practically 
completed.  The  rails  are  in  place,  the 
power  line  strung,  and  cars  are  running. 

Auburn. — The  Voss  mine,  near  Pilot 
Hill,  has  been  taken  over  by  the  Gold 
&  Copper  Holdings  Co.  of  Nevada,  of 
which  Dr.  A.  M.  Knapp  is  the  head. 
Work  will  begin  immeriiati.'ly. 

Engelmine. — The  Feather  River  Cop- 
per Co.  recently  received  and  installed 


initial    payment    of    $10,000    has    been 
made. 

Sonora. — The  Patterson  &  Atlas 
mines  have  been  taken  over  by  H.  L. 
Huston  and  associates,  of  San  Fran- 
cisco. The  work  of  reopening  the  Pat- 
terson  will    start   immediately. 

The  Springfield  Tunnel  Co.  is  at 
present  employing  three  8-hour  shifts 
in  pushing  ahead  the  work  on  the  tun- 
nel. The  work  is  being  done  on  the 
main  shaft  on  the  former  Richards 
property.  The  shaft  has  been  sunk  225 
ft.  to  the  main  tunnel  level  and  a  drift 
is  being  run  back  to  connect  with  the 
main   tunnel. 

Jamestown. — The  Clio  Mine  &  Mill- 
ing Co.,  operating  near  Jacksonville, 
increased  the  wages  of  all  employees 
10  per  cent  on  Feb.  1.  The  working 
davs  were  also  cut  to  six  days  a  week. 
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COLORADO 

Eurades    Mining    Co.    To    Reopen    Des 

Ouray    and    Benack    Mines — Red 

Mountain  District  Active — Gold 

King  Extension  Mill  Running 

Ouray — The  Des  Ouray  and  Benack 
mines  are  to  be  reopened  at  once  by 
the  Eurades  Mining  Co.  This  is  the 
old  company  rejuvenated  by  new  cap- 
ital which  comes,  it  is  understood,  from 
a  certain  financial  circle  of  high  class 
in  Chicago,  with  no  public  offering  of 
stock.  The  two  mines  are  close  neigh- 
bors, with  an  interesting  system  of 
silver  veins  that  has  not  been  much 
developed.  Very  good  shipments  were 
made  a  few  years  ago  from  the  Benack 
by  B.  H.  DuPraw,  and  his  development 
indicated  a  good  body  of  milling  ore. 
The  company  has  started  shipments  of 
machinery,  intending  to  install  a  com- 
pletely equipped  mining  plant.  The 
principal  development  work  will  be  ac- 
complished in  a  short  time  and  it  is 
expected  that  this  will  result  in  the 
erection  of  a  flotation  mill  this  sum- 
mer. W.  E.  Cuthbert  has  come  from 
Chicago  to  take  charge,  and  C.  R.  Wil- 
fley  has  been  retained  as  consulting 
engineer.  This  has  the  earmarks  of 
competent  financing  and  a  good  mining 
plan;  it  is  the  first  substantial  move 
in  the  revival  of  the  famous  Mineral 
Point  and  Poughkeepsie  silver  mining 
district. 

The  Red  Mountain  district  is  develop- 
ing well  and  will  be  an  active  camp 
this  summer.  Red  Mountain  Mines  Co. 
have  opened  considerable  ore,  some  of 
it  high  grade,  some  of  it  good  milling 
ore,  in  the  old  Red  Mountain  copper- 
silver  mines  and  will  probably  operate 
their  mill  soon. 

The  White  Cloud  Mining  Co.,  fol- 
lowing up  its  recent  strike  of  a  large 
body  of  medium-grade  but  good  ore, 
is  opening  the  old  Paymaster  and  will 
become  an  important  producer  before 
long. 

The  Silver  Mountain  Mines  Co.  have 
completed  a  very  efficient  and  well 
equipped  mining  plant  and  begun  their 
main  crosscut;  they  have  already  en- 
countered a  good  lead-silver  vein,  be- 
fore reaching   the   main   vein. 

Lessees  on  the  Barstow  property  have 
recently  encountered  good  ore  in  their 
new   shaft. 

The  winter  has  been  more  open  than 
for  many  years,  the  road  from  Ouray 
to  Silverton  still  being  in  good  shape 
for  sled  traffic.  Influenza  was  con- 
fined to  the  towns  and  the  mines  did 
not  suffer,  though  a  survey  of  the  labor 
situation  still  reveals  a  shortage  of 
men. 

Gladstone — The  new  mill  of  the  Gold 
King  Extension  Mining  &  Milling  Co. 
at  Gladstone,  San  Juan  County,  which 
began  dropping  forty  of  its  eighty 
stamps  Feb.  1,  will  have  them  all  in 
commission  early  in  March,  according 
to  W.  Z.  Kinney,  general  manager.  It 
is  claimed  that  there  is  enough  ore  in 
sight  to  keep  the  mill  running  for  years, 
and  that  the  operation  of  this  property 
wll  add  largely  to  the  1920  output  from 
San  .Juan  County. 


IDuVHO 

Coeur  d'Alene  District 

Wallace — The  75-ton  mill  being  con- 
structed by  the  Big  Creek  Mining  Co. 
will  be  in  operation  by  March  1,  ac- 
cording to  G.  Scott  Anderson,  presi- 
dent and  manager.  The  ore  is  lead- 
silver. 

The  Ajax  Mining  Co.,  near  Burke, 
has  developed  a  promising  ore  shoot 
for  a  distance  of  120  ft.,  which  varies 
in  thickness  from  12  to  20  in.,  much 
of  it  being  of  shipping  grade.  It  ap- 
pears to  be  the  top  of  an  important 
body  of  lead-silver  ore.  The  control 
of  the  company  is  owned  in  Boston  and 
Lynn,  Mass. 

Work  was  recently  resumed  by  the 
National  Copper  Mining  Co.,  the  pur- 
pose being  to  explore  certain  ground  in 
which  it  is  hoped  to  develop  a  new  ore- 
body.  The  mine  was  practically  aban- 
doned several  months  ago,  but  the  ac- 
tion of  the  directors  proved  to  be  un- 
satisfactory to  many  stockholders,  who 
insisted  that  further  work  be  under- 
taken, particularly  since  the  company 
has  $50,000  in  the  treasury  to  be  used 
for   that  purpose. 

The  Nabob  company,  which  became 
involved  in  financial  difficulties  last 
summer,  has  effected  a  settlement  with 
its  creditors  and  will  resume  opera- 
tions. The  company  had  just  completed 
a  150-ton  mill  at  the  mine  on  Pine 
Creek,  and  with  a  large  amount  of  lead- 
silver  and  zinc  ore  available,  it  is  ex- 
pected that  the  company  will  soon  be 
on  a  paying  basis.  Control  of  the 
Nabob  is  held  by  the  Stewart  Mining 
Co. 

The  Consolidated  Interstate  Cal- 
lahan Mining  Co.  has  declared  a 
dividend  of  $2  per  share  payable  in 
equal  quarterly  installments  on  the 
30th  of  March,  June,  September  and 
December.  The  books  will  close  for 
each  dividend  fifteen  days  in  advance  of 
the  payment  dates. 

MICHIGAN 

Seneca  To  Make  Third  Shipment  Soon 
— C.  &  N.  W.'s  New  Iron  Ore  Han- 
dling Yard  Started  at  Ironwood. 

Calumet — Seneca's  third  shipment  of 
"rock"  will  not  be  made  for  another 
week.  At  the  present  time  the  physi- 
cal development  of  the  property  is  con- 
fined to  shaft  sinking  at  No.  1.  The 
lateral  openings  on  the  first  level  were 
completed  to  the  boundary  line  several 
weeks  ago.  Those  to  the  boundary 
lines  on  the  second  were  finished  last 
week.  The  third  level,  openings  in 
drifts  have  not  been  undertaken  as  yet 
and  will  not  be  until  the  concreting  in 
the  shaft  is  completed.  When  that  is 
done  (it  will  probably  take  several 
weeks)  the  underground  opening  in  the 
Kearsarge  lode  will  progress  with 
greater  speed  than  has  been  possible 
hitherto.  It  will  include  laterals  both 
north  and  south  from  the  third  level 
and  will  include  the  crosscut  to  the 
lode  at  the  fourth  level.  When  that 
crosscut  is  finished  it  will  permit  lat- 
erals   in    two    directions    in    the    lo:'e. 


These  lower  level  openings  will,  of 
course,  carry  for  greater  distances  and 
will  permit  more  drift  stopes  than 
those  above. 

The  average  return  on  the  copper 
"rock"  so  far  sent  to  the  stamp  mill 
by  the  Seneca  is  29.31  lb.  The  last  ship- 
ment showed  35.73  in  the  final  figures. 
This  is  quite  a  remarkable  showing, 
but  in  accord  with  the  record  expected, 
as  the  mill  return  was  57  lb.  to  the  ton. 
The  general  run  of  the  Kearsarge  lode 
in  the  Ahmeek,  Mohawk,  Osceola,  Wol- 
verine, Allouez  and  other  properties 
where  it  shows'  mineral  values  is  25  lb. 
year  in  and  year  out. 

At  the  Gratiot  shaft,  now  being  un- 
'vatered,  the  bailing  has  cleaned  out  the 
shaft  to  the  seventh  level  and  within  a 
week  it  probably  will  be  completely  un- 
watered,  for  the  work  is  progressin;i 
rapidly.  It  is  a  good  many  years  since 
anything  in  the  way  of  mining  was 
done  at  the  Gratiot  property  and  it  is 
impossible  to  guess  at  the  condition  in 
which  the  shaft  may  be  found,  because 
it  was  abandoned  with  no  expectation 
of  resumption.  The  equipment  at  the 
Gratiot  is  in  good  condition  on  the  sur- 
face now  and  everything  is  in  readiness 
to  start  general  underground  sinking 
operations  in  the  shaft  when  conditions 
permit  and  to  push  them  as  rapidly  as 
may  be. 

The  third  hole  in  the  diamond  drill 
development  of  the  Calumet  conglom- 
erate lode  is  now  being  sunk,  but  at 
this  particular  point  (this  hole  is  the 
farthest  to  the  northeast  of  all  of  the 
holes  drilled  by  the  Seneca)  the  .^tand- 
pipe  is  finding  a  very  heavy  ledge. 
They  have  gone  through  40  ft.  of  bould- 
ers at  this  vjrriting. 

Houghton — The  work  now  being  con- 
ducted in  the  lateral  from  the  bottom 
of  the  Mayflower-Old  Colony  is  in  the 
nature  of  exploration  in  a  broken  area 
that  presents  new  geological  and  min- 
ing problems  each  day.  The  faulted 
mineralized  territory  must  be  exam- 
ined minutely  and  painstakingly.  Each 
fault  must  be  traced,  defined  and  de- 
veloped. As  the  work  continues  there 
is  likely  to  be  opportunity  for  increas- 
ing the  underground  working  force  and 
additional  machines  will  be  started  just 
as  rapidly  as  there  is  a  chance  to  put 
them  in.  But  this  work  is  necessarily 
slow  and  cannot  be  hustled.  At  the 
present  time  the  quality  of  copper 
value  is  maintained  in  such  of  the  new 
openings  as  are  in  the  formation  proper. 
No  sinking  is  going  forward  at  this 
time,  all  the  work  being  in  the  forma- 
tion to  the  north. 

Gogebic  Range 

Ironwood  —  Construction  work  has 
begun  on  a  new  ore  handling  yard  for 
the  Chicago  &  Northwestern  RR.  at 
Ironwood.  The  new  yard  is  in  the  val- 
ley immediately  south  of  the  "iron 
range"  of  hills  and  is  near  the  Norrie 
mine.  Five  half-mile  tracks  are  to  be 
built  together  with  the  necessary  coal 
shed,  water  tank,  supply  house,  etc. 
This  yard  will  handle  only  the  ore  com- 
ing from  the  mines  in  the  city  of  Iron- 
wood,  which  will  be  approached  by 
tracks  from  the  south.     The  tracks  now 
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in  use  come  in  from  the  north  and 
cross  ground  wliich  is  being  caved  by 
the  mines  so  that  they  are  no  longer 
safe.  The  present  yard  near  the  cen- 
ter of  th'i  city  is  needed  for  the  ore 
coming  from  Bessemer,  Ramsay  and 
Wakefield. 

Iron  ore  prices  for  the  coming  sea- 
son have  been  fixed  at  $1  per  ton  more 
than  last  year's  prices.  This  means 
that  Gogebic-Range  ore  of  bessemer 
grade  will  bring  $7.45  per  ton  based  on 
55  per  cent  natural  iron,  and  non-bes- 
semer  will  bring  $6.70  per  ton  based  on 
51 J  per  cent  natural  iron.  These  are 
the  highest  prices  paid  in  twenty  years 
or  more,  and  are  about  twice  the  un- 
usually low  prices  in  1914  and  1915. 
It  is  understood  that  lake  freight  rate 
from  Ashland  will  be  20c.  per  ton  higher 
than  last  year. 

L.  P.  Barrett,  assistant  state  geolo- 
gist of  Michigan,  is  on  the  range  mak- 
ing the  annual  inspe.iion  of  the  mines, 
on  the  results  of  which  are  based  the 
valuations  of  the  mines  by  the  State 
Tax  Commission. 

MINNESOTA 

Iron  Country  Operations 

Mesabi  Range 

Grand  Rapids — Tod-Stambaugh  &  Co. 
have  secured  an  option  on  a  fifty-year 
lease  of  the  property  they  have  been 
exploring  about  two  miles  west  of 
Grand  Rapids.  If  the  option  is  exer- 
cised the  operation  of  the  property  will 
involve  hydraulic  stripping  and  concen- 
tration of  product.  Experiments  on 
concentration  of  samples  are  now  being 
made  at  the  Lake  Superior  experiment 
station  of  the  U.  S.  Bureau  of  Mines 
at  Minneapolis. 

Coleraine — The  Trout  Lake  concen- 
trator of  the  Oliver  Iron  Mining  Co.  is 
being  thoroughly  overhauled  prepara- 
tory to  a  large  1920  output. 

Hibbing — Tod-Stambaugh  &  Co.  are 
operating  two  drills  exploring  in  section 
9  west  of  the  Warren  mine. 

The  Oliver  Iron  Mining  Co.  has 
placed  an  order  for  a  new  300-ton 
steam  shovel  for  use  in  the  Hibbing 
district.  It  will  probably  .be  used  to 
load  ore  in  the  Hull-Rust  pit  during 
the  coming  summer. 

Buhl — An  innovation  in  stripping  and 
ore  mining  methods  on  the  Mesabi 
Range  will  be  adopted  by  the  Hanna 
Ore  Mining  Co.  in  the  operation  of  its 
new  Wabigon  property  in  the  form  of 
a  300-ton  electric  shovel  sucrh  as  has 
been  in  service  in  the  coal  fields.  The 
shovel  will  be  of  the  one-man  type  with 
an  80-ft.  boom,  an  8-yd.  dipper  in  over- 
burden and  a  6-yd.  dipper  in  ore. 
Power  will  be  secured  by  a  continuation 
of  the  2,300  volt  line  now  serving  the 
company's  Frantz  mine  nearby. 

Eveleth — The  Oliver  Iron  Mining  Co. 
will  install  an  electrically  driven  air 
compressor  at  its  Leonidas  mine. 

Gilbert— The  Schley  mine  of  the  Re- 
public Iron  &  Steel  Co.  will  be  re- 
opened immediately  according  to  an 
announcement  by  the  company  officials. 
The  Schley  has  been  closed  since  the 
slump  in  the  ore  market  early  in  the 


1919  season.  Two  hundred  men  will  be 
employed  as  fast  as  they  can  be 
secured. 

Vermilion  Range 

The  La  Rue  prospect  four  miles 
northeast  of  the  Soudan  mine  controlled 
by  W.  G.  La  Rue,  of  Duluth,  and  pros- 
pected by  himself  and  associates  has 
been  leased  to  other  interests  who  will 
sink  a  four-compartment  shaft  to  500 
ft.  as  soon  as  materials  can  be  laid  on 
the  ground. 

Guyana  Range 

Development  on  the  200-ft.  level  has 
been  completed  at  the  Bonnie  Bell  and 
a  shipment  of  100,000  tons  is  expected 
during  1920.  The  mine  produces 
straight  iron  ore  for  direct  shipment  to 
the  Zenith  furnace  in  Duluth. 

E.  N.  Breitung  &  Co.  have  authorized 
Allis-Chalmei-s  to  erect  a  wash  concen- 
trator at  the  new  mine  now  being  de- 
veloped by  the  Marquette  Ore  Co.  on 
what  has  been  knovm  as  the  Adbar 
prospect.  The  plant  will  have  a  ca- 
pacity of  3,000  tons  daily.  Hydraulic 
stripping  equipment  is  now  in  place  and 
ready  to  begin  operations  as  soon  as 
weather  will  permit.  A  crew  of  men 
are  at  work  sinking  an  inclined  shaft 
which  will  eventually  be  bottomed  at 
500  ft. 

A.  Guthrie  &  Co.  have  completed 
their  contract  with  Clement  K.  Quinn 
&  Co.  for  the  removal  of  the  over- 
burden from  the  Mahnomen  mine.  The 
mining  company  has  purchased  the 
equipment  used  in  stripping  and  will 
continue  it  in  ore  loading  service. 

The  Omaha  Iron  Co.,  operators  of  the 
Wilcox  mine,  have  filed  a  voluntary 
petition  in  bankruptcy.  Liabilities  are 
given  as  $334,327  with  liquidated  assets 
of  $160,839. 

MISSOURI-KANSAS-OKLAHOMA 
Joplin-Miami  District 

Picher — The  Hunt  Mining  Co.  has 
announced  that  it  will  immediately  re- 
build the  concentrator  burned  in  Feb- 
ruary. C.  C.  Whittier  is  general  man- 
ager, P.  O.  Box  67,  Picher,  Okla. 
Robert  W.  Hunt  is  the  principal  owner, 
2200  Insurance  Bldg.,  Chicago,  111.  A 
galvanized  iron  mill  building  will  be 
erected  in  place  of  the  frame  building 
that  bumed.  The  new  mill  will  be  of 
approximately  the  same  capacity  as 
the  old  one,  which  was  300  tons  per  10 
hour  shift. 

Joplin — Considerable  interest  in  the 
Joplin-Miami  district  is  manifested  in 
the  rather  abrupt  changes  in  the  ex- 
ecutive staff  of  the  Chanute  Spelter  Co., 
a  subsidiary  of  the  American  Metal  Co. 
W.  H.  Eardley,  vice  president  and  gen- 
eral manager  for  the  Chanute  company, 
and  his  brother,  M.  V.  Eardley,  assis- 
tant manager,  resigned  simultaneously 
about  Feb.  9,  and  their  resignations 
were  accepted  to  take  effect  at  once. 
J.  F.  Haley,  who  has  been  in  charge  of 
the  company's  Denver  office,  has  been 
made  manager,  and  G.  B.  Corless,  who 
has  been  field  man,  has  been  made  as- 
sistant manager.  The  Chanute  com- 
pany has  a  large  acreage  of  land  west 
of  Baxter  Springs,  Kan.,  where  drilling 


has  indicated  good  orebodies,  and  it  has 
erected  a  large  mill  on  one  site,  which 
has  been  completed  for  approximately 
six  months  but  has  never  been  operated 
because  heavy  water  prevented.  Shafts 
have  been  sunk  on  five  different  prop- 
erties and  over  700  drill  holes  have 
been  put  down.  It  is  understood  the 
company  has  spent  more  than  $1,- 
000,000  without  one  cent  as  yet  being 
realized.  The  fight  against  water  at 
the  property  chosen  for  the  first  mill 
has  been  highly  expensive,  but  only 
within  the  last  few  weeks  has  it  ap- 
peared as  if  it  were  about  to  be  won. 
Pumping  had  been  going  on  for  more 
than  a  year  when  the  water  had  been 
lowered  only  50  ft. 

Treece  —  Texas  investors  recently 
took  over  the  Crescent  mine  and  mill, 
located  north  of  Treece,  Kan.,  and  are 
sinking  the  mill  shaft  about  18  ft.  below 
the  240-ft.  level  and  will  begin  stoping. 

Granby — Passing  of  winter  will  see 
a  continuation  of  development  work  in 
the  vicinity  of  Aroma,  the  new  camp 
located  directly  south  of  Granby,  Mo. 
Extensive  drilling  operations  in  this 
field  have  developed  an  unusually  reg- 
ular area  of  mineralization  at  a  depth 
of  about  270  feet,  which  is  deeper  by 
100  feet  than  any  previous  operations, 
and  several  companies  are  now  sinking 
shafts  tapping  this  deposit.  The  St. 
George  Mining  Co.,  for  which  Warren 
Heaton  of  Neosho,  Mo.,  is  manager, 
some  weeks  ago  purchased  outright 
the  fee  to  most  of  the  acreage  in  this 
vicinity,  and  is  constructing  a  500-ton 
mill  upon  a  shaft  it  sunk  last  fall.  The 
Dallas  Zinc  Mining  Co.  has  just  begun 
the  construction  of  derrick  and  hopper 
at  its  shaft,  where  it  will  erect  a  mill 
immediately.  It  is  e.xpected  that  at 
least  three  mills  will  be  erected  in  this 
camp  during  the  coming  months,  and 
possible   twice   that   number. 

.MONTANA 

.\naconda  Shipping  Manganese  Ore  to 

Chicago     and     Alabama     Points — 
Operations  in  Other  Districts 

Butte — An  increase  in  manganese  ore 
shipments  by  Anaconda  was  a  feature 
of  the  last  week.  Car  lots  of  rho- 
dochrosite  ore  are  going  .forward  to 
Chicago  and  Alabama  points.  This  is 
coming  from  the  Emma  property,  from 
which  a  production  of  150  tons  daily 
is  now  being  made.  Some  of  this  is 
being  shipped  to  the  ferro-manganese 
plant  at  Great  Falls. 

Improvement  in  the  face  of  the  drift 
on  the  3,400-ft.  level  of  the  Edith  May 
fissure  at  the  Granite  Mountain  mine 
of  the  North  Butte  company  is  re- 
ported. Within  two  weeks  it  is  ex- 
pected that  the  workings  will  be  under 
the  3,200-ft.  level  where  the  orebody 
shows  an  increased  width,  running  uo 
to  24  ft. 

The  crosscut  on  the  2,700-ft.  level  of 
the  Colorado  mine  of  the  Davis  Daly 
company  is  being  driven  at  the  rate  of 
250  ft.  monthly  and  60  days  should 
bring  this  working  either  to  or  close  to 
the  No.  2  vein  in  evidence  on  the  2,500- 
ft.  level.    Before  this  fissure  is  reached, 
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however,  it  is  expected  to  cut  two  other 
ledges,  all  of  which  show  ore  on  the 
2,500  level. 

The  Hibemia  property  is  making  an 
improved  showing,  with  daily  ship- 
ments going  to  the  East  Helena  plant 
of  the  American  Smelting  &  Refining 
Company. 

The  Rory  O'More  fissure  will  be 
picked  up  by  the  crosscut  being  driven 
by  the  Tuolumne  Copper  Co.  on  the 
1,200-ft  level  within  three  week?,  it  is 
expected.  The  ore  showing  on  the  1,200 
level  is  improving,  according  to  the 
local  office,  a  considerable  tonnage 
either  being  put  into  sight  or  indicated. 
Clancy — ^Unconfirmed  reports  are  in 
circulation  that  negotiations  are  in 
progress  between  the  Legal  Tender  in- 
terests and  those  representing  Thomas 
W.  Lawson,  of  Boston,  for  taking  over 
this  property.  Six  inches  of  high-grade 
ruby  silver  ore  in  a  body  of  high-grade 
ore  18  in.  wide  is  reported  on  the  400- 
ft.  level. 

Ore  shipments  from  the  Liverpool 
Mines  are  continuing  and  are  expected 
to  more  than  meet  opei-ating  expenses 
for  February. 

Development  on  the  300-ft.  level  of 
the  Amalgamated  Mines  is  progressing 
favorably. 

Wlckes — A  daily  output  of  50  tons 
of  silver-lead  ore  is  bemg  maintained 
by  the  Angelica  Mining  Co.  The  ton- 
nage of  concentrating  ore  is  consider- 
able. 

Neihart — Ore  shipments  from  the 
Ripple  Consolidated  during  January 
amounted  to  more  than  $10,000  in 
value. 

Net  returns  for  January  from  the 
Cascade  Silver  M.  &  M.  Co.,  were  ap- 
proximately <40,000.  The  ore  showing 
is  said  to  have  been  materially  im- 
proved in  the  last  60  days. 

Crosscutting  by  the  Neihart  Silver 
company  through  the  Broadwater  tun- 
nel is  expected  to  be  nearing  the  prin- 
cipal orebody.  Ore  shipments  are  be- 
ing made  at  fairly  regular  intervals  to 
the  Washoe  works  of  the  Anaconda. 

Cataract  District — Lessees  at  the 
Crystal  Copper  Co.'s  property  have 
opened  promising  mining  ground,  it  is 
reported,  from  which  occasional  ore 
shipments  are  being  made.  This  com- 
pany virtually  has  abandoned  further 
operations  at  the  Goldsmith  property  in 
the  Butte  district. 

Basin — Development  work  by  the  Jib 
Mining  Co.  is  progressing  in  promising 
ground. 

Marysville — The  Bellboy  property  in 
the  Marysville  district  is  being  opened 
up  by  L.  S.  Ropes,  of  Helena,  and  C.  C. 
Sinnott,  of  Jefferson  City,  who  have 
a  lease  and  bond  on  the  mine  from  Dr. 
0.  M.  Lanstrum  and  Owen  Byrnes,  of 
Helena. 

Elliston — The  Monarch  mine,  oper- 
ated under  the  direction  of  Eichelberger 
&  Fryberger,  of  Helena,  is  again  pro- 
ducing. The  new  mill  at  the  property 
is  in  operation  and  is  handling  about 
50  tons  of  ore  daily.  Nearby,  the  Julia 
mine  is  being  operated  by  Butte  capital. 
The  Big  Dick,  North  Pole  and  other 
small  properties  in  the  Elliston  district 
are  now  making  shipments. 


NEVADA 
Pioche — William  D.  Price  and  Alex- 
ander Lloyd  have  received  returns  from 
the  car  of  ore  shipped  from  their  lease 
in  the  Pacific  tunnel  controlled  by  the 
Amalgamated  Pioche  Mines  &  Smelters 
Corp.  The  silver  content  of  the  high- 
grade  ore  was  60.1  oz.  and  the  second 
class  ore  carried  17.0  oz. 

William  S.  Carman,  Frank  Dolan  and 
Angelo  Lynch,  who  are  leasing  on  the 
Deerfoot  claim  of  the  Amalgamated, 
also  received  returns  on  the  initial  car 
of  silver  fluxing  ore  recently  shipped. 
The  ore  ran  31.7  oz.  in  silver  with  high 
iron  and  manganese. 

Willoughby  and  Hosking  received  a 
satisfactory  settlement  on  their  fourth 
car  of  ore  from  the  Zero  lease.  Further 
development  work  will  be  done. 

The  Irish  Mountain  Silver  Mines  Co., 
operating  near  Hiko,  recently  struck 
silver-lead  ore  on  their  Red  Top  No.  1 
claim. 

The  Lake  Valley  Mining  Co.  will  soon 
ship  its  third  car  of  silver  ore  from  the 
mine  near  Geyser.  The  heavy  snow  has 
tied  up  the  trucks  for  the  last  week. 

The  Bristol  Leasing  Co.,  under  the 
active  management  of  Chester  H.  Cook, 
has  struck  a  good  body  of  silver-copper 
ore  in  the  May  Day  fissure,  and  expects 
to  ship  its  sixth  car  soon. 

Stindt  &  Donohue,  operating  in  the 
Harney  territory,  are  taking  out  about 
the  usual  tonnage  of  ore  from  the 
stopes  adjacent  to  the  long  inclined 
shaft.  Two  separate  products  are  being 
made  at  present,  a  high-grade  silver- 
lead  product  which  will  assay  over 
$100  per  ton  and  a  low-grade  silicious 
silver  ore  which  carries  15  oz.  in  silver 
and  $3.50  in  gold. 

Pioche  ore  shipments  for  the  week 
ended  Feb.  12  were  as  follows:  Prince 
Consolidated,  1,550  tons;  Virginia 
Louise,  650;  Black  Metals  mine,  250; 
Con.  Nevada  Utah,  50;  and  the  Pioche 
Assay  Office,  50;  total,  2,550  tons. 
Smaller  operators  were  unable  to  get 
their  product  hauled  owing  to  the 
severe  stoitns,  hence  there  was  a  de- 
cided decrease  in  tonnage  for  the  week. 
At  the  Virginia  Louise  the  fifth  level 
drift  continues  in  good  shipping  ore 
and,  passing  approximately  through  the 
center  of  the  orebody,  assures  a  large 
stoping  area  for  the  future.  The  raise 
from  this  drift  to  the  fourth  level  has 
been  holed  through  giving  needed  ven- 
tilation. Ore  was  struck  in  this  raise 
22  ft.  above  the  fifth  Jevel  rails  and  the 
heading  continued  in  ore  to  the  level 
above. 

With  the  installation  of  the  Sterling 
boiler  plant  and  necessary  pumping  fa- 
cilities completed  at  the  Prince  Consoli- 
dated mine,  sinking  of  the  main  work- 
ing shaft  has  been  resumed  under  the 
management  of  Walter  Fitch,  Jr.,  of 
Eureka,  Utgh,  who  also  had  charge  of 
the  previous  contract  for  the  first  500 
ft.  Three  shifts  are  at  present  em- 
ployed in  this  work  and  lately  a  set  of 
timbers  has  been  placed  every  day  an 
average  advance  of  5  ft.  The  shaft  is 
still  in  silicified  lime  and  breaks  well 
under  the  benching  system  employed. 
At  present  the  water  is  easily  handled 


nage  of  fluxing  ore  is  going  to  the 
smelters.  The  new  change  room  is 
rapidly  nearing  completion  and  will 
contain  locker  room  for  72  men. 

John  Crowe,  who  with  Charles  Cul- 
verwell  has  a  lease  on  the  central  sec- 
tor of  the  property  of  the  Stella  Mines 
Co.,  opened  up  another  good  face  of 
silver-lead  ore. 

NEW  MEXICO 

Eighty-five      Mine's      Flotation     Plant 

Making        Test        Runs — Operations 

Near  Deming  and  Tres  Hermanas 

Lordsburg — Permission  to  do  a  gen- 
eral mining  business  in  New  Mexico 
has  been  granted  the  Hidalgo  Mining 
&  Milling  Co.,  an  Arizona  corporation, 
capital  $200,000  of  which  $30,006  has 
been  issued.  The  principal  office  is  to 
be  in  Lordsburg.  Officers  are  J.  A. 
Rovelstad,  vice-president,  Robt.  F.  Fitz, 
secretary,  J.  H.  Fitzpatrick,  state  agent. 
Mr.  Fitz  was  the  principal  owner  for 
many  years  of  the  Last  Chance  mine 
at  Lordsburg,  now  successfully  operated 
by   Basil   Prescott. 

The  Eighty-five  Mining  Co.  is  work- 
ing 250  men  and  is  producing  300  tons 
of  ore  daily.  It  has  completed  the  re- 
arrangement of  its  flotation  mill  and 
is  making  test  runs  of  150  tons  daily, 
the  recovery  being  91  per  cent,  the 
balance  of  the  ore  is  shipped  to  the 
smelter  at  Douglas,  Ariz. 

Work  on  the  Robert  E.  Lee  continues 
to  show  good  copper  sulphides  at  about 
40  ft. 

Deming  —  Warren  and  Hoagland 
have  started  a  force  of  men  at 
work  on  their  silver-manganese  prop- 
erty in  the  Little  Floridas  and  have 
contracted  for  the  delivery  of  100  tons 
of  ore  a  month.  As  soon  as  this  work 
is  well  under  way  they  will  start  opera- 
tions upon  their  silver-lead  property, 
the  Waterloo,  in  the  Tres  Hermanas. 

Tres  Hermanas — The  Tarzan  Mines, 
Inc.,  expect  to  have  25  men  at  work 
upon  the  old  Cincinnati  mine  recently 
taken  over  by  them.  The  high  price  of 
silver  and  lead  has  put  new  life  into 
this  old  district.  Mahoney  and  Clark, 
whose  property  has  ore  high  in  lead, 
have  put  a  force  at  work.  Ores  will 
be  hauled  to  Columbus  for  shipment 
to  the  El  Paso  smelter. 

Work  on  the  Gymkhana  property  is 
being  pushed  with  satisfactory  results 
under  the  direction  of  J.  M.  Crump. 

Manning  Bros.,  whose  property  is  on 
the  extension  of  the  big  Waterloo  vein, 
will  continue  their  main  shaft  to  the 
200-ft.  level.  A  good  grade  of  concen- 
trating ore  carrying  silver-lead  has  been 
exposed. 

SOUTH   DAKOTA 

Deadwood— The  shaft  at  the  Echo 
property  has  gained  a  depth  of  280  ft.; 
a  200-ft.  lateral  has  been  driven  west 
from  the  shaft  on  the  200-ft.  level.  The 
shaft  will  be  sunk  to  500  ft.  and  con- 
nection made  at  that  depth  with  the 
main  shaft  by  driving  an  1,100-ft.  drift. 

The  shaft  at  the  Cutting  has  reached 
a  depth  of  370  ft.  This  will  be  con- 
tinued to  500  ft.  before  lateral  work 


by  the  sinking  pumps.    The  usual  ton- is  started. 
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UTAH 

Cardiff,    Utah   Salduro   and   Ophir   Hill 
Con.  Report  to  Equalization  Board 

Salt  Lake  City— The  Cardiff  Mining 
Co.,  operating  in  Big  Cottonwood  Can- 
yon, has  reported  to  the  state  board  of 
equalization  that  its  production  during 
1919  was  6,520  tons  of  ore,  yielding 
102,043  oz.  silver;  3,111,000  lb.  lead; 
106,982  lb.  copper,  and  952,917  lb.  zinc, 
gross  returns  from  which  were  $240,697, 
with   deductible  expenses  of  $125,806. 

The  Utah  Salduro  Co.,  a  subsidiai-y 
of  the  Solvay  Process  Co.  and  owning 
543  acres  of  land  in  the  Great  Salt 
Lake  desert  as  well  as  a  plant  for 
producing  potash  from  brines  collected, 
has  rendered  a  report  to  the  state  board 
■of  equalization  showing  a  total  valua- 
tion of  $701,057.  This  includes  the  land, 
valued  at  $2.50  an  acre,  general  stores, 
plant,  machinery,  equipment  and  other 
property.  It  is  not  quite  clear  whether 
this  undertaking  is  to  be  classed  as  a 
mining  or  as  a  manufacturing  venture. 
If  the  former,  taxation  will  be  under 
the  jurisdiction  of  the  state  board  of 
equalization;  if  the  latter  under  the 
jurisdiction  of  Tooele  County. 

The  Ophir  Hill  Consolidated  has  filed 
a  report  with  the  state  board  of  equali- 
zation stating  that  $155,633  was  the 
net  proceeds  during  1919  from  33,895 
tons  of  ore.  The  mineral  content  of  the 
ore  was  373,435  oz.  silver;  6,595,743  lb. 
lead,  and  210,241  lb.  copper,  which  sold 
for  $705,856.  The  cost  of  extraction 
was  $262,736  and  reduction  $226,396, 
making  with  transportation  cost  a  total 
<leduction  of  $550,222. 

CANADA 

British    Columbia 

Consolidated  M.  &  S.  Co.  To  Increase 
Capacity  of  Copper  Refinery;  Wages 
Raised  Feb.  16 — Other  Operations 
Trail — In  order  to  handle  the  Canada 
Copper  Corporation's  output,  which  the 
Consolidated  Mining  &  Smelting  Co., 
has  made  arrangements  to  treat,  the 
latter  will  at  once  begin  to  increase  the 
capacity  of  its  copper  refinery  from  20 
tons  to  50  tons  of  refined  copper  per 
day.  It  is  expected  that  the  Canada 
Copper  Corporation's  concentrator,  at 
Allenby,  will  have  a  daily  production 
•of  about  130  tons  of  concentrates,  car- 
rying 25  per  cent  of  copper  and  small 
gold  and  silver  values.  The  Consol- 
idated company,  also,  has  started  on 
the  erection  of  a  copper  rod  mill,  which 
will  cost  in  the  vicinity  of  $200,000. 
Up  to  now  Canada  has  imported  all 
the  rod  copper  it  uses  from  the  United 
States;  the  importation  in  1918  total- 
ling 14,796,200  lb.,  valued  at  $3,787,521. 
The  company  is  pushing  work  on  the 
plans  for  the  big  concentrator  that  is 
to  treat  the  ores  from  its  Rossland 
mines.  It  is  not  yet  decided  whether 
the  concentrator  will  be  erected  at 
Rossland  or  Trail.  An  increase  of  50 
cents  per  shift  in  wages  of  all  the  com- 
pany's employees  went  into  force  on 
Feb.  16. 

Slocan — The  Silversmith  Mines,  Ltd., 
in  the  Slocan,  has  called  in  its  7  per 
cent  preferred  stock  and  will  issue  com- 


mon in  its  place.  The  amount  of  pre- 
ferred that  had  been  issued  up  to  the 
end  of  last  year  was  $165,192.80.  The 
company  has  had  an  unusually  prosper- 
ous year;  14,558  tons  of  ore  has  been 
mined,  325  tons  of  which  was  sent  di- 
rectly to  the  Trail  smelter;  the  rest  of 
the  ore  was  milled,  and  the  resulting 
concentrates  were  sold  to  Trail  and  to 
United  States  smelters.  Trail  got  19 
cars  of  lead  concentrates  and  3  cars  of 
zinc  concentrates;  17  cars  of  lead  con- 
centrates and  21  cars  of  zinc  concen- 
trates went  to  smelters  in  the  United 
States.  The  last  shipment  of  84  tons 
of  silver-lead  concentrates  to  the  Mid- 
vale  smelter  brought  a  return  of  $14,- 
931. 

The  Standard  mine,  in  the  Slocan, 
which  was  under  development  last 
year,  though  it  did  not  start  to  ship 
until  nearly  the  end  of  the  year,  made 
a  profit  of  $37,800  during  the  last  two 
months  of  the  year.  This  mine  has 
been  one  of  the  best  producers  in  the 
Slocan. 

Nelson — The  vein  at  the  Nugget 
mine,  in  the  Nelson  district,  which  re- 
cently was  cut  at  a  depth  of  625  ft. 
by  the  1,500  crosscut,  continues  to  show 
up  well.  Rich  free-milling  gold  ore  has 
recently  been  cut  at  the  Tango  mine  in 
the  same  district.  The  vein  is  7  ft. 
wide. 

Victoria — To  the  other  Vancouver 
Island  interests  of  the  Consolidated 
Mining  and  Smelting  Co.  of  Canada, 
which  include  the  "Old  Sport"  Quatsino 
and  the  "Sunloch",  Jordan  River,  has 
been  added  the  "Big  Interior"  on  which 
the  company  is  authentically  reported 
to  have  obtained  a  bond.  This  property 
is  situated  about  ten  miles  from  the 
head  of  Great  Central  Lake.  Hitherto 
its  possibilities  have  been  handicapped 
through  lack  of  transportation  facilities, 
but,  as  the  E.  &  N.  Ry.  is  being 
extended  from  the  town  of  Alberni  to 
Great  Central  Lake,  this  difficulty,  to  a 
large  extent,  will  disappear,  should  fur- 
ther development  prove  the  merit  of  the 
Big   Interior. 

The  Guggenheims  and  their  associates 
are  reported  to  have  acquired  a  half 
interest  in  the  Lucky  Four  group  of 
copper  claims,  situated  on  the  Cheam 
Range  in  the  New  Westminster  min- 
ing division  of  British  Columbia.  In 
1918  William  M.  Brewer,  government 
mining  engineer,  prepared  a  favorable 
report  on  this  property.  He  stated 
that  "copper  ore,  almost  exclusively 
chalcopyrite,  occurred  in  a  wide  zone 
or  stockwork  of  metamorphosed  argil- 
lites  in  which  occur  many  quartz  veins." 

Manitoba 
Rice  Lake — The  report  of  R.  W.  Brig- 
stocke  on  the  Gold  Pan  and  Gold  Seal 
claims  states  that  the  fracture  or 
sheared  zone,  some  2,500  ft.  in  length, 
has  been  thoroughly  sampled  and  pros- 
pected by  stripping,  open  cuts,  a  shaft 
down  191  ft.  with  a  winze  sunk  from 
the  second  level  43  ft.  and  also  by  105 
ft.  of  drifting  on  the  first  level  and  70 
ft.  on  the  second  level.  Rich  patches  of 
gold  occur  at  irregular  intervals,  but 
the  gold  contained  by  the  quartz  out- 
side  these   rich   patches   is    of   no   eco- 


nomic importance.  While  such  spots  are 
alluring  and  helpful  to  increase  profits 
when  found  in  mines  of  fairly  low  grade 
which  are  being  mined  systematically 
for  the  fair  grade  ore,  they  are  dan- 
gerous when  relied  on  to  pay  profits. 
Outside  of  the  rich  patches  the  quartz 
is  of  too  low  a  value  to  produce  a  profit, 
and  up  to  date  the  only  quartz  found 
in  the  mine  is  only  20  to  25  ft.  long  and 
about  2  ft.  wide,  a  negligible  quantity. 
The  conclusion  reached  is  that  suffi- 
cient exploration  has  been  carried  out 
and  that  no  further  expenditure  should 
be  made  upon   the  claims. 

Ontario 

Porcupine — It  is  officially  stated  that 
the  Hollinger  Consolidated  has  now  ap- 
proximately 1,100  men  employed,  and 
is  treating  an  average  of  about  2,300 
tons  of  ore  per  day.  At  present  from 
170  to  180  stamps  are  being  operated 
and  tests  show  a  recovery  of  approx- 
imately $4.77  per  ton.  It  has  been  de- 
cided that  instead  of  having  a  main 
haulage  at  more  or  less  widely  sep- 
arated levels  an  electric  haulage  will 
be  established  at  intervals  of  150  ft. 
commencing  with  the  500-ft.  level.  The 
500-ft.  level  is  now  converted  into  an 
electric  haulage  level.  During  the  last 
year  work  was  confined  to  the  work- 
ings above  the  800-ft.  level,  only  a 
limited  amount  being  done  at  that  depth. 

It  is  planned  to  start  using  electric 
power  at  the  Clifton-Porcupine  about 
Mar.  1.  The  development  program 
provides  for  the  driving  of  a  crosscut 
nearly  800  ft.  long  at  the  200-ft.  level 
east  and  west  from  present  workings  to 
cut  eleven  veins  which  have  been  found 
to  parallel  each  other.  Much  visible 
gold  occurs  and  a  considerable  tonnage 
of  ore  has  been  blocked  out. 

Cobalt — The  La  Rose  Consolidated 
has  struck  a  new  4-in.  vein  near  the 
145-ft.  level  of  its  University  property, 
the  wall  rock  containing  good  ore. 

The  annual  statement  of  the  Temis- 
kaming  shows  a  considerable  falling  off 
in  earnings,  as  the  mill  ran  only  43.3 
per  cent  of  possible  running  time. 
Production  amounted  to  243,037  oz.  of 
silver  and  earnings  to  $295,252,  as  com- 
pared with  an  output  of  420,078  oz.  and 
eai-nings  of  $425,014  in  1918.  The  sur- 
plus on  mining  account  was  $70,448,  as 
compared  with  $135,394  the  previous 
year.  The  total  surplus  at  the  end  of 
the  year  was  $864,016. 

At  the  Genessee,  in  drifting  west  on 
No.  3  vein  on  the  500-ft.  level,  some 
patches  of  good  ore  including  high 
grade  have  been  encountered.  The  drift 
being  about  100  ft.  above  the  contact  it 
is  considered  that  these  patches  of  ore 
may  be  above  a  shoot. 

Matachewan — Preliminary  work  is 
being  done  in  connection  with  the  in- 
stallation of  the  power  plant  at  Indian 
Chute  on  the  Montreal  River  for  sup- 
plying the  Matachewan  and  Gowganda 
camps.  The  site  has  been  cleared  and 
rock  boring  is  being  undertaken.  Ow- 
ing to  the  high  cost  of  steam  power  the 
Matachewan  mine  management  will  de- 
fer further  underground  work  until 
electric  power  is  available. 
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MEN  You  SHOULD 
KNOW  ABOUT 


W.  A.  McGonagle  has  been  re-elected 
president  for  the  owners  of  the  Duluth, 
Missabe  &  Northern  Railroad. 

W.  J.  Loring  recently  spent  a  week 
visiting  the  properties  in  which  he  is 
interested  on  the  Mother  Lode  of  Cali- 
fornia. 

T.  H.  France,  mining  engineer,  has 
returned  to  New  York  City,  and  now 
has  his  office  at  Room  32.50,  No.  120 
Broadway. 

W.  H.  Tappan,  assistant  general  su- 
perintendent for  the  Oliver  Iron  Mining 
Co.,  Hibbing  district,  is  on  an  extended 
vacation  in  southern  California. 

R.  S.  Walker,  consulting  engineer  for 
M.  A.  Hanna  &  Co.,  has  returned  from 
a  tour  of  the  company's  northern  prop- 
erties in  connection  with  projected  new 
equipment. 

A.  H.  Fay,  mining  engineer  in  charge 
of  accident  and  certain  other  statistics 
for  the  U.  S.  Bureau  of  Mines,  since 
the  foundation  of  the  Bureau,  has  re- 
signed to  enter  private  employment. 

Robert  A.  Kinzie,  general  manager  of 
the  Engels  Copper  Mining  Co.,  of  Cali- 
fornia, attended  the  winter  meeting  of 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers  held  in  New 
York  City  last  week. 

Charles  Gitlan,  72  Trinity  Place,  New 
York  City,  is  now  independently  estab- 
lished in  an  agency  and  brokerage  busi- 
ness in  non-ferrous  metals  and  ores. 
Mr.  Gitlan  was  formerly  secretary  of 
Wah  Chang  Trading  Corp.  and  in 
charge  of  their  sales. 

William  W.  Adams,  superintendent 
of  the  Providencia  mine  of  the  Cia. 
Minerales  y  Metales,  a  subsidiarj'  of 
American  Metals  Co.,  who  was  kid- 
napped by  Mexicans  in  Zacatecas  on 
Feb.  15,  is  reported  to  have  been  re- 
leased and  was  expected  to  reach  the 
Saltillo  office  of  the  company  on  Thurs- 
day, Feb.  19. 

Franklin  K.  Lane,  who  retires  on 
March  1  as  Secretary  of  the  Interior, 
has  accepted  a  position  as  vice  presi- 
dent and  legal  advisor  of  the  Pan 
American  Petroleum  &  Transport  Co. 
and  the  Mexican  Petroleum  Co.  Mr. 
Lane  will  have  offices  in  New  York,  and 
takes  with  him  as  executive  assistant 
Joseph  J.  Cotter,  who  has  been  with 
him  for  some  time  in  the  same  capacity. 
Mr.  Lane's  successor  as  Secretary  of 
Interior  is  John  Barton  PajTie,  of  Chi- 
cago, chairman  of  U.  S.  Shipping  Boai'd. 

Among  those  who  attended  the  ban- 
quet of  the  American  Institute  of  Min- 
ing &  Metallurgical  Engineers,  on  Feb. 
17,  1920,  in  New  York  were:  W.  H. 
Aldridge  of  New  York,  R.  S.  Botsford, 
recently  from  Petrograd;  J.  M.  Bout- 
well  of  Santa  Barbara,  J.  F.  Callbreath 
of  Washington,  Jesse  T.  Boyd  of  Cleve- 
land, Wm.  R.  Chedsey  of  State  College, 


Pa.,  J.  V.  N.  Doit  of  New  York,  Ru- 
dolph Gahl  of  Denver,  Prof.  L.  C.  Glenn 
of  Nashville,  S.  L.  Goodale,  U.S.A., 
Augustus  Loke  of  San  Francisco,  Prof. 
Dr.  Carl  C.  Plehn  of  University  of  Cali- 
fornia, Ralph  H.  Soper  of  Trinidad, 
B.  W.  I.,  H.  N.  Spicer  of  New  York,  W. 
G.  Swart  of  Duluth,  Arthur  Thatcher, 
J.  B.  Tyrrell  of  Toronto,  Canada. 


INDUSTRIAL  NEWS 


Sprague  Electric  Works  of  the  Gen- 
eral Electric  Co.,  New  York  City,  an- 
nounce that  H.  M.  Davis,  manager  of 
their  advertising  department,  died  on 
Feb.  9,  after  a  three-weeks  illness.  He 
had  been  with  the  Sprague  works  since 
December,  1899. 

Collins  &  Webb,  mining  and  indus- 
trial machinery,  announce  that  the 
manager  of  their  San  Francisco  office, 
G.  A.  Fisher,  has  purchased  an  interest 
in  the  company  and  will  hereafter  have 
his  office  in  Los  Angeles.  G.  D.  Chase 
has  been  appointed  their  San  Francisco 
manager,  with  offices  in  the  Rialto 
Building. 

Easton  Car  &  Construction  Co.  an- 
nounces the  opening  of  a  branch  office 
in  charge  of  H.  H.  Siff,  Room  400,  Pen- 
obscot Bldg.,  Detroit,  Mich.  Mr.  Siff 
is  district  sales  engineer  and  experi- 
enced in  industrial  railway  matters. 
The  branch  office  will  carry  a  stock  of 
spare  parts  as  soon  as  the  demand 
warrants  it. 

Automatic  Primer  Co.,  420  Conway 
Bldg.,  Chicago,  is  making  in  quantity 
the  "Apco"  primer  for  centrifugal 
pumps,  which  is  adapted  to  any  condi- 
tion where  it  is  necessai-y  to  maintain 
a  vacuum  on  a  suction  line.  This  sys- 
tem when  once  primed  is  always  readv 
for  use.  It  includes  pump,  connections, 
and  a  pair  of  superimposed  tanks  bear- 
ing a  definite  relation  to  the  volume  of 
gas  in  the  suction  line  when  under  op- 
erating pressure. 


Air  Compressors.  National  Com- 
pressed Air  Mach.  Co.,  Los  Angeles, 
Cal.,  9x6;  32p.  illus.  Catalog  No. 
17.  A  well  illustrated  pamphlet  de- 
scribing briefly  the  National  line  of 
compressed  air  machinery.  It  closes 
with  two  brief  tables  convenient  for 
those  who  have  to  calculate  lift  and 
temperatures   under   compression. 

The    Dourte    Valveless    Pump.      The 

Mine  &  Smelter  Supply  Co.,  42  Broad- 
way, New  York.  7  x  10;  24  pages,  illus. 
Describes  a  vertical,  duplex,  single- 
acting-  plunger  pump,  of  special  design 
for  handling  unusual  pumping  problems 
— waters  with  suspended  matters,  pulps, 
heavy    liquids,    tars,    and    sticky   fluids. 


Made  in  capacities  from  26  to  160  gal. 
per  min.,  at  pressures  up  to  100  lb.  Its 
distinctive  features  are  complete  ab- 
sence of  valves,  freedom  from  oper- 
ating attention,  and  non-clogging  action. 

Condensing  Apparatus.  Worthing- 
ton  Pump  &  Machinery  Corp.,  New 
York  City.  9x6;  115p.  illus.  Jan., 
1920.  An  unusually  handsome  booklet 
illustrating  the  wide  range  of  condens- 
ing machinery  manufactured,  explain-' 
ing  the  principles  of  their  peculiar  im- 
provements, and  concluding  with  25 
pages  of  "Useful  Information  on  Con- 
densing" that  embrace  simple  graphs 
and  fairly  full  tables  on  condensing 
surface,  tube  friction,  and  low  pressure 
steam.  The  publication  is  useful  for 
general  reference. 


NEW  PATENTS 


F.  S.  Patent  specifications  may  be  obtained  from 
Ihe  Patent  OtDce,  Washington.  D.  C.  at  5c  each. 

Drill — Rotary  boring-drill.  Gran- 
ville Allison  Humason.  (1,326,509; 
Dec.  30,  1919.) 

Drill  Bit — Combination  and  drill- 
shank.  Granville  A.  Humason.  (1,326,- 
506,  1,326,507;  Dec.  30,  1919.) 

Drilling — Fishing  tool.  Poetta  Trent 
Boyd.     (1,326,566;   Dec.  30,  1919.) 

Electric  Furnace — Walter  R.  Clark, 
assignor  to  Bridgeport  Brass  Co.  (1,- 
328,713;  Jan.  20,  1920.) 

Furnace — Furnace-setting.  Frank  H. 
Nickle,  St.  Louis,  Mo.  (1,329,470;  Feb. 
3,  1920.) 

Heat-Economizer.  David  S.  Jacobus, 
Jersey  City,  N.  J.,  assignor  to  The 
Babcock  &  Wilcox  Company,  Bayonne, 
N.  J.     (1,329,767;   Feb.  3,  1920.) 

Lubrication  —  Automatic  apparatus 
for  lubricating  railway  and  tramway 
track  wheels  and  rails.  Alfred  Hof- 
mann,  Zurich,  Switzerland.  (1,329,406; 
r  eb.  3,  1920.) 

Metallurgy — Machine  for  charging 
furnaces.  Waldemar  Dyrssen,  New 
York,  N.  Y.     (1,329,588;  Feb.  3,  1920.) 

Mine-car — Mine-car  wheel.  Leroy  G. 
Binkley,  Chicago,  111.,  assignor  to  Rail- 
way &  Mine  Supply  Company,  Chicago, 
111."  (1,329,496,  1,329,497,  1,329,498, 
1,329,499;  Feb.  3,  1920.) 

Molybdenum — Recovery  of  Molyb- 
denum from  its  ores.  Henry  Alfred 
Doerner,  Meriden,  Conn.  (1,329,380; 
Feb.  3,  1920.) 

Oil  Shale — Apparatus  for  distilling 
oil-bearing  shale.  Halver  R.  Straight, 
Adel,  Iowa.     (1,330,014;  Feb.  3,  1920.) 

Separator — Apparatus  for  Extract- 
ing Minerals  from  Ores.  George  M. 
Shires.     (1,328,210;  Jan.  13,  1920.) 

Sluice — Apparatus  for  Saving  Metal- 
lic Values  from  Pulp.  Lincoln  C. 
Stockton  and  Charles  F.  Goddard,  as- 
signors to  Metal  Separation  Co.  (1,- 
327,885;  Jan.  13,  1920.) 

Tunneling  Machine.  Frank  L.  Dana. 
(1,326,480;  Dec.  30,  1919.) 
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New  Publications 


Recommended  Specification  for  Basic 
Carbonate  White  Lead.  Circular  of 
the  Bureau  of  Standards  No.  84. 
Issued  by  the  Government  Printing 
Office,  Dec.  27,  1919. 

Bibliography  of  the  Metals  of  the 
Platinum  Group. — Platinum,  Pal- 
ladium, Iridium,  Osmium,  Ruthen- 
ium, 1748-1917 :  by  Jas.  Lewis  Howe 
and  H.  C.  Holtz;  U.  S.  Geological 
Survey;  pp.  487. 
This  is  an  exhausive  bibliography  and 

in  its  way  monumental. 

Boletin   Minero    (Mineral   Bulletin)   — 

The  organ  of  the  Mining  Depart- 
ment,  Mexico   City,  July,  August, 
1919,  Vol.  Vn,   Nos.   1   and   2,  pp. 
336. 
This  volume  contains   four   sections: 
Technical,  statistical,  legislation  and  in- 
formation.    Under  the  first,  data  are 
given  concerning  the  mines  La  Asun- 
cion y  Anexas,  at  Guanajuato;   Ixtlan 
y  Anexas,  at  Ixtlan,  in  Oaxaca;  Mocte- 
zuma  at  Mexicali,  Lower  California;  and 
Panuco,  in  Sinaloa. 

Mineral  Resources  of  Alaska.     Report 
of   progress    of    investigations    in 
1917  by  G.  C.  Martin  and  others: 
Bulletin  692,  U.  S.  Geological  Sur- 
vey; Washington,  D.  C;  408  pages. 
This  is  the  fourteenth  of  a  series  of 
annual  bulletins  treating  of  the  mining 
industry    of    Alaska    and    intended    as 
reference  books  for  the  year  covered. 
The   material   is   valuable   and   varied. 
Special  consideration  is  given  to  plat- 
inum and  gold-bearing  gravels   in   the 
Christochina  River,  the  Kahiltna  Valley, 
the  Tolstoi,  and  the  Kowalik-Koyuk  dis- 
tricts; tin  in  Seward  Peninsula  and  in 
the  Ruby  district;  graphite  in  Seward 
Peninsula;  and  chromite  deposits. 

It  is  trite  to  express  regret  at  the 
delay  in  the  appearance  of  the  Geo- 
logical Survey  publications,  especially 
such  as  this,  which  have  an  essential 
time  element.  As  everyone  knows,  it 
is  the  fault  of  the  Government  Printing 
Office,  or  rather  its  misfortune,  for  it  is 
congested  with  the  urgent  and  copious 
documents  of  Congress.  J.  E.  S. 

Deposits  of  Manganese  Ore  in  .Arizona. 

By  E.  L.  Jones,  Jr.,  and  F.  L.  Ran- 
some.   Paper,  6x9,  pp.  184;  Bulle- 
tin 710-D,  U.  S.  Geological  Survey, 
Washington,  D.  C,  1920. 
According   to   this   bulletin,   Arizona 
made  a  total  production  of  manganese 
ore  up  to  Dec.  31,  1918,  of  32,000  tons 
of  35   per  cent  manganese   content   or 
better.      Of    this,    the    Tombstone    and 
Bisbee  districts  have  yielded  more  than 
27,000  tons  since  1915,  and  the  remain- 
der   has    been    produced    since   Jan.    1, 
1917,  from  scattered  deposits  through- 
out the  state.     The  iron  content  is  low 
and   the    manganese   content    about   35 
per  cent.     It   is  estimated  that  about 
36,000  tons  of  ore  remains,  containing 


more  than  35  per  cent  manganese,  and 
a  much  larger  amount  of  manganifer- 
ous  ore  containing  less  than  20  per  cent 
of  manganese  is  available.  Economic 
conditions  are  unfavorable  for  extend- 
ed development.  Individual  deposits  are 
briefly  described.  The  short  general 
descriptions  of  the  geology  of  the  vari- 
ous districts  in  which  the  manganese 
ore  occurs  will  be  useful  to  an  engineer 
who  may  have  mine  examinations  to 
make  in  those  districts. 

A  Catalogue  of  the  Mesozoic  and  Ceno- 
zoic  Plants  of  North  America.     By 

F.  H.  Knowlton.  Paper  6x9,  pp. 
815,  Bulletin  696,  U.  S.  Geological 
Survey,  Washington,  D.  C,  1920. 
A  catalogue  is  at  best  not  exciting 
reading,  and  particularly  a  catalogue  of 
plant  forms,  but  a  close  inspection  of 
this  bulletin  leaves  one  with  an  iip- 
pression  that  the  work  has  been  well 
done  and  that  a  distinct  advance  in 
organized  knowledge  has  been  made. 
With  the  characteristic  thoroughness  of 
workers  in  the  Survey,  the  author,  F. 
H.  Knowlton,  has  contributed  a  book 
which  will  put  in  his  debt  all  workers 
in  historical  geology.  That  the  cata- 
logue has  been  needed  by  workers  in 
this  highly  specialized  field  can  be  ap- 
preciated by  the  author's  statement 
that  twenty-two  years  have  elapsed  since 
the  publication  of  his  first  catalogue  in 
1898.  Since  that  time  there  has  been 
much  activity  in  the  field  covered  by 
the  bulletin. 

The  organization  of  this  book  is  in 
brief  an  introduction,  including  a  dis- 
cussion of  nomenclature  and  a  corre- 
lation chart;  a  bibliography,  the  cata- 
logue itself,  a  biologic  classification  of 
genera,  an  index  of  genera  and  fam- 
ilies, and  floral  lists  of  North  Ameri- 
can Mesozoic  and  Cenozoic  plant-bear- 
ing foi-mations.  G.  T.  Y. 

Our  Mineral  Supplies.     By  H.   D.   Mc- 

Caskey  and  E.  F.  Burchard.  6  x  t', 
pp.  278,  Bulletin  666,  U.  S.  Geo- 
logical Survey,  Washington,  D.  C, 
1919. 

Inventories  of  mineral  resources 
have  been  published  chiefly  by  the  U. 
S.  Geological  Survey  in  "Mineral  Re- 
sources of  the  United  States."  The 
war  stimulated  a  desire  for  a  more 
accurate  estimate  than  had  yet  been 
made  of  the  capacity  of  the  country 
to  meet  its  requirements  of  raw  min- 
eral products.  Out  of  this  grew  a  num- 
ber of  investigations,  of  which  the  pres- 
ent bulletin  represents  a  condensed 
summary.  Although  most  of  the  sta- 
tistics quoted  are  for  1916,  the  data 
as  a  whole  represents  a  bird's-eye  view 
of  the  situation. 

A  surprising  number  of  domestic 
mineral  supplies  is  adequate  for  all 
probable  peace  and  war  needs  (Class 
I,  p.  8).  Of  Class  II  minerals,  which 
satisfy  to  a  considerable  extent,  but 
not  wholly,  the  peace  and  war  needs. 


there  are  only  seven,  and  of  domestic 
minerals,  chiefly  inadequate  in  quantity 
or  quality,  there  are  ten.  The  war  need 
has  happily  disappeared,  but  the  studies 
made  are  useful  in  determining  tariff 
procedure  and  for  general  information 
about  the  mineral  industry.  The  bulle- 
tin consists  of  a  series  of  articles  on 
the  various  minerals,  each  by  an  ex- 
pert. Much  of  the  information  has 
appeared  before  in  Mineral  Resources 
but  has  not  been  presented  in  the  con- 
densed form  in  which  it  is  given  in 
this  bulletin.  The  uses  to  which  dif- 
ferent minerals  are  put  are  briefly  sum- 
marized. 

Mineral  Production  of  Canada — The 

annual  report  on  the  mineral  production 
of  Canada  for  1918  has  just  been  issued. 
The  statistics  are  published  in  the 
usual  form,  and  include  data  for  sev- 
eral preceding  years  for  most  of  the 
products  discussed.  The  pamphlet  is 
divided  into  metallic  and  nonmetallic 
products,  and  a  further  division  is 
shown    among    the    various    provinces. 

Potash — A  forty-six  page  brochure 
entitled  "Sources  of  Industrial  Potash 
in  Western  Australia"  has  recently 
been  received.  The  first  twenty  pages 
are  devoted  to  the  general  sources  and 
uses  of  potash,  with  a  brief  discussion 
of  the  potash  situation  as  it  existed 
during  the  war.  The  pamphlet 
should  be  of  value  to  anyone  interested 
in  potash,  and  may  be  obtained  (price 
unstated)  by  applying  to  the  Geological 
Survey  Office,  Perth.  Western  Australia, 
for  Bulletin  No.  77. 

Wulfenite — An  interesting  discussion 
of  the  milling  of  wulfenite  by  J.  T. 
Bonardi  was  published  in  January  by 
the  Franklin  Institute.  The  author 
gives  qualitative  tests  and  outlines  the 
method  for  determining  molybdenum 
in  wulfenite  ores.  The  paper  has  been 
published  separately  and  copies  may  be 
obtained  either  from  the  Franklin  In- 
stitute, Philadelphia.  Pa.,  or  from  the 
author  at  Golden.  Col. 

Mining  and  .Milling  in  Korea  —  We 
are  indebted  to  T.  A.  Rickard  for  a 
volume  containing  reprints  of  a  series 
of  articles  published  in  the  Mitiing  and 
Scientific  Prent-  on  "Technical  Opera- 
tions on  the  Suan  Concession,  Korea," 
by  A.  R.  Weigall  and  J.  F.  Mitchell- 
Roberts.  The  reprinting  was  well  worth 
while,  for  rarely  is  a  mining  project 
described  with  the  care  and  skill  which 
have  been  given  to  the  subject  of  these 
papers.  The  valuable  metals  in  the  ore 
ai-e  mainly  gold  and  copper,  although 
bismuth,  silver,  and  tungsten  occur  in 
amounts  of  economic  importance.  For 
the  mining  and  milling  of  such  a  com- 
plex ore  many  problems  had  to  be 
solved,  and  the  story  is  interesting. 
Many  attractive  photographs  of  Korean 
scenes  add  much  to  the  appearance  of 
the  publication. 
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Court  Decisions  in  Mining  Cases 

By  Wellington  Gustin 


Junior  Locator's  Rights 

The  Abo  and  Blue  Star  Mining  Claims 

— Grounds  for  Questioning — The 

Senior  and  Junior  Location 

A  judgment  in  favor  of  George  A. 
Blake,  the  original  locator  of  the  Abo 
lode  mining  claim.  Dona  Ana  County, 
New  Mexico,  has  been  reversed  and  a 
new  trial  granted  Vernon  S.  Calvin  and 
one  Prichard,  and  the  Abo  Canon  Cop- 
per Mining  Co.  The  land  is  situated 
in  Abo  Pass,  Torrence  County,  but  prior 
to  1893  this  particular  spot  was  then 
within  the  boundaries  of  Valencia 
County.  In  1915  Calvin  and  Prichard 
located  this  claim,  under  the  mining 
laws  of  the  United  States,  as  the  Blue 
Star  lode  mining  claim.  They  posted 
their  location  notice,  marked  the  bound- 
aries, and  duly  recorded  the  location 
notice.  They  discovered  copper,  and 
proceeded  to  develop  their  mine,  open- 
ing up  valuable  deposits.  In  December, 
1915,  during  the  mining  operations, 
Blake  appeared  and  claimed  ownership 
in  the  property  and  that  he  was  entitled 
to  possession  under  his  location  made 
in  1893. 

Soon  thereafter  Blake  filed  his  action 
of  ejectment,  and  brought  an  injunc- 
tion suit  to  prevent  defendants  from 
continuing  mining  operations  and  for 
damages.  Before  service  was  had  upon 
Calvin  or  Prichard,  they  organized  the 
Abo  Canon  Copper  Mining  Co.  and 
transferred  all  their  interests  to  this 
company.  After  about  two  years,  a 
change  of  venue  was  had  to  Dona  Ana 
County.  A  trial  resulted  in  a  verdict 
and  judgment  for  Blake. 

The  principal  question  presented  the 
Supreme  Court  of  New  Mexico  was 
whether  or  not  the  location  of  a  mining 
claim  which  covers  land  theretofore 
attempted  to  be  located  by  another  may 
be  sustained  upon  these  grounds:  (1) 
That  the  original  location  of  the  con- 
testant was  invalid;  (2)  That  the  loca- 
tor had  failed  to  do  his  annual  assess- 
ment work. 

Now,  where  a  subsequent  locator 
states  in  his  notice  that  it  is  a  reloca- 
tion of  a  prior  claim,  the  courts  uni- 
vei  sally  hold  that  such  locator  is  limited 
in  his  defense  to  proof  of  failure  to  do 
the  annual  assessment  work  by  the 
original  locator.  No  case  was  cited  or 
found,  however,  upon  this  question, 
and  the  Supreme  Court,  in  over- 
ruling the  lower  court,'  held  that  where 
the  relocator  does  not  state  in  his  notice 
that  he  is  relocating  the  prior  claim,  he 
should  have  a  right  to  sustain  the  valid- 
ity of  his  location  upon  the  two  grounds 
simultaneously,  namely,  invalidity  of 
the  first  location  and  failure  of  the  first 
locator  to  do  the  assessment  work, 
without  sacrificing  one  defense  by  in- 
terposing the  other. 

"Suppose,  for  example,"  said  the 
court,  "that  the  senior  locator  failed  to 


monument  his  claim,  as  required  by 
both  the  Federal  and  state  statutes,  or 
failed  to  make  discovei-y  of  mineral  in 
place,  and  likevrise  fails  to  do  his  an- 
nual assessment  work;  the  junior  loca- 
tor knows  that  the  senior  locator  has 
failed  to  do  the  required  annual  assess- 
ment work,  and  also  knows  that  he  has 
failed  to  comply  with  the  law  in  the 
other  respects  named,  by  reason  of 
which  the  land  is  subject  to  location.  In 
other  words  by  failure  to  monument 
his  claim  or  to  discover  mineral,  the 
land  remains  a  part  of  the  public  do- 
main of  the  United  States,  subject  to 
entry.  The  junior  locator  thereupon 
files  a  location  upon  the  land  and  does 
the  acts  requisite  under  the  law  to 
enable  him  to  retain  possession  and 
work  the  claim.  Is  he  not  entitled  in 
an  action  of  ejectment  by  the  senior 
locator  to  avail  himself  of  both  de- 
fenses? We  think  he  is,  and  that  by 
interposing  the  defense  of  the  failure 
on  the  part  of  the  senior  locator  to  do 
the  annual  assessment  work  required, 
it  does  not  deprive  the  junior  locator  of 
his  right  to  question  the  validity  of  the 
senior   locator's   location." 

Accordingly,   judgment   in    favor    of 
the  original  locator  was  handed  down. 


Mining  vs.  General  Partnership 

Legal    and    Technical    Distinction    Ex- 
plained—Right of  Partner  To  Sell 
Firm  Property 

The  Supreme  Court  of  Kansas  has 
held  that  in  a  case  in  which  a  partner- 
ship was  organized  to  secure  a  block  of 
oil  and  gas  leases,  and  to  drill  a  test 
well  to  develop  the  field  and  enable  the 
partnership  to  dispose  of  the  leases,  the 
facts  showed  the  existence  of  a  general 
partnership  and  not  a  mining  partner- 
ship. And  in  such  a  situation,  where 
the  test  well  produced  only  a  small 
amount  of  gas,  the  mere  abandonment 
of  the  well  was  held  not  to  have  been 
an  abandonment  of  the  general  enter- 
prise, and,  therefore,  a  finding  that  the 
partnership  was  a  mining  partnership 
was  in  error.     (185  Pac.  725.) 

The  court  said  that  mining  partner- 
ships are  recognized  between  co-owners 
only  when  they  actually  engage  in 
working  the  property,  and  before 
actual  operations  begin,  and  after  they 
cease  the  parties  are  simply  co-ten- 
ants, unless  an  ordinary  partnership 
has  been  formed.  Wherever  there  is  a 
general  partnership,  one  of  the  part- 
ners has  full  authority  to  sell  and  dis- 
pose of  the  firm  property. 

In  an  action  in  replevin  to  recover 
casing  for  a  gas  and  oil  well  sold  to 
defendant  by  one  partner  of  a  general 
partnership,  the  buyer  was  entitled  to 
whatever  profits  accrued  to  him  by  the 
purchase,  and  should  have  judgment  for 
the  value  of  the  property,  although 
greater  than  the  purchase  price. 


Title  to  Timber  Denied 

Washington  Mineral  Lease  Revised  by 

Supreme  Court — State  Mineral  Law 

on  Leases  Elucidated 

In  a  Washington  case,  one  C.  L.  Mor- 
ris made  application  and  paid  the  fees 
fixed  by  law,  for  a  prospecting  lease 
covering  a  certain  eighty-acre  tract  of 
land  belonging  to  the  state,  but  the 
commissioner  of  said  state  refused  to 
issue  him  such  lease  without  inserting 
therein  a  reservation  to  the  effect  that 
"the  state  of  Washington  reserves    .     . 

.  .  the  right  to  sell  or  otherwise 
dispose  of  any  and  all  timber  and  valu- 
able materials  except  the  minerals 
which  the  lessee  is  hereby  authorized 
to  remove,  vrith  such  rights  and  privi- 
leges for  the  production,  use  and  re- 
moval thereof  as  may  be  authorized  by 
law."  A  writ  of  mandamus  was  asked 
by  Morris  directing  the  commissioner 
to  issue  the  lease  without  such  reser- 
vation.    (185  Pac.  597). 

The  Supreme  Court  of  Washington 
said  the  commissioner  was  without  dis- 
cretion in  a  matter  of  this  kind,  that 
the  claimant  was  entitled  to  a  lease 
giving  him  all  rights  which  the  statute 
gives  him  in  such  cases  and  without 
any  limitations  except  those  which  the 
statute  imposes,  and  such  have  no  basis 
for  the  reservation  of  timber  and  other 
materials,  except  the  minerals.  The 
state  laws  authorize  the  issuance  of 
leases  and  contracts  for  the  mining  of 
precious  metals.  They  further  provided 
for  the  application  by  any  citizen  for 
a  prospecting  lease  to  cover  not  to  ex- 
ceed eighty  acres  according  to  the  legal 
subdivisions;  for  the  manner  of  locat- 
ing such  mineral  claims;  for  the  fees, 
the  time  the  lease  should  ran,  and 
limit  the  amount  of  ore  which  may  be 
removed  while  operating  under  the 
prospecting  lease;  for  the  use  of  timber 
found  upon  the  premises  for  fuel  and 
construction  of  such  buildings  as  may 
be  required  in  the  operation  of  any 
mines  on  the  premises,  and  that  re- 
quired for  drains,  tramways,  supports 
for  such  mines,  and  for  no  other  pur- 
poses. 

The  law  also  provides  that  any  time 
prior  to  the  expiration  of  such  lease 
the  holder  or  any  assignee  thereof  shall 
have  the  right  to  obtain  from  the  Com- 
missioner of  Public  Lands  a  contract 
"to  mine  the  land  covered  by  said  lease 
and  extract  and  dispose  of  the  minerals 
taken  therefrom." 

The  court  said  the  law  did  not  re- 
serve or  require  the  lease  to  contain 
any  words  of  reservation  as  to  timber, 
and  it,  therefore,  held  that  the  commis- 
sioner was  without  authority  to  insert 
the  reservation  complained  of  in  the 
lease  issued  to  Morris,  and  the  commis- 
sioner was  directed  by  the  court  to 
issue  a  lease  without  any  such  reserva- 
tion. 
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Published  simultaneously  in  San  Francisco  and  mailed  from 
there  to  our  Western  subscribers  as  a  special  service 
pending  the  arrival  of  the  Engineering  and  Mining  Journal 


Silver  and  Sterling  Exchange 


Sterling 
Ezobange 

Silver 

Feb. 

Sterling 
Exchange 

Silver 

Feb 

New  York, 
Cents 

London, 
Pence 

New  York, 

Cents 

London, 
Penoe 

19 
20 
21 

34U 
3471 
339J 

130 
130 
130 

831 
821 
821 

23 
24 
25 

336i 

340J 

i29' 
129J 

82 
82 
821 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar 
iilver,  999  fine.   London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver.  925  fine. 


Daily  Prices  of  Metals  in  New  York 


Copper 

Tin 

Lead 

Zinc 

Feb. 

Electrolytic 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.L. 

19 
20 
21 

23 

18'.@,18J 
18i@18f 
18i@18J 

isj@i8.'85 

18J@18.8S 

59^ 

60  @60i 

60^ 

6ii@62' 
62  @62^ 

6U@61i 

62^63 
62 

■"64'". 
63^@64 

8.75@8.85 
8.75@8.90 
8.7S@8.90 

8.60@8.75 
8.60@8.80 
8.60@8  80 

8  80@8.85 
S  85@8.95 
8.85@8.95 

24 
25 

9.00 
9.00 

8f 

8  90@9.00 
8  90@9  CO 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales 
aa  made  and  reported  by  producers  and  agencies,  and  represent  to  the  beat  of  our  judgment  the  prevailing 
values  of  the  metala  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash, 
except  where  St.  Louis  is  the  normal  basing  point. 

Ml  Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0.1250.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  3oc.  per  100 
lb.  above  St.  Louis.    Tin  is  quoted  on  the  basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Lead 

Zinc 

Feb. 

Standard 

Electro- 
lytic 

Spot 

119^ 
119  J 

iioi 

121 

122 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3  M 

19 

20 
21 
23 
24 
25 

122 
122i 

i23' 
1231 
124i 

127 
127 

128 
128 
128 

396 

401 

4I0' 
415;- 
419 

397^ 
402  § 

412i 

418 

421i 

521 
521 

52i 
52J 
51J 

531 
531 

53i 
S3i 
52f 

63 

6H 

6U 
6U 

65^ 
631 

63J 
63i 
631 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
sterling  per  ton  of  2,240  lb. 


All  prices  are  in  pounds 


METAL  MARKETS 

New  York,  Feb.  25,  1920 

The  copper  market  continues  quiet, 
with  slightly  higher  average  prices  for 
the  week.  Lead  advanced  to  9c.  New 
York  and  8ic.  St.  Louis,  with  a  short- 
age of  pig  lead  apparent.  Zinc  ad- 
vanced steadily  during  the  week  until 
it  reached  9c.  St.  Louis  on  Feb.  24, 
considerable  speculative  trading  being 
done.  Transatlantic  freights  were  un- 
changed. Transpacific  freights  remained 
at  $12  from  Hongkong  and  Kobe  to 
San  Francisco. 

Copper 

The  copper  market  was  quiet  during 
the  week,  with  buyers  assuming  a  con- 
servative and  somewhat  disinterested 
attitude,  due  to  the  fact  that  they  were 
fairly  well  supplied  for  the  first  quarter. 


Deliveries  are  still  hindered  by  car 
shortage  and  embargos  resulting  from 
the  recent  unfavorable  weather  condi- 
tions. Consumption  of  the  metal  is 
very  good,  and  there  is  evidence  that 
consumers'  books  are  well  supplied  with 
orders  for  their  products  extending 
into  the  second  quarter.  Buyers  of 
copper  who  are  well  supplied  for  the 
first  quarter  are  absorbing  some  of 
their  present  copper  before  going 
ahead  to  purchase  for  second-quarter 
requirements.  However,  some  buyers 
are  beginning  to  think  about  purchas- 
ing for  second-quarter  delivery  at  prices 
a  little  below  19c. 

Second-hands  have  not  been  so  active 
during  the  week,  and  though  metal  is 
reported  to  have  been  sold  at  183c., 
some  dealers  have  refused  offers  of 
183c.  and  are  holding  out  for  19c.  de- 
livered.   Sales  have  been  reported  dur- 


ing the  week  at  ISic.  and  at  as  high 
as  193c.  for  April,  May,  and  June 
delivery. 

A  better  inquiry  is  reported  from 
abroad.  Export  business  is  rather 
quiet  but  improving,  with  sales  re- 
ported at  183c. 

Copper  Sheets — No  change  in  base 
price  of  29Jc.  per  lb  set  early  in  Janu- 
ary.    Wire  22@22Jc.  per  lb. 

Tin 

The  tin  market  was  stronger  during 
the  last  week,  the  price  increasing  ma- 
terially over  the  holiday.  Sellers  found 
no  difficulty  in  disposing  of  their  prod- 
uct, and  business  was  done  around 
61i@62ic.  for  99  per  cent  tin,  and 
around  64c.  for  Straits  tin,  yesterday 
and  today.  The  London  market  ex- 
hibited the  same  features.  Probably  a 
large  amount  of  the  metal  was  picked 
up  by  speculators,  who  seemed  to  be 
anticipating   a   further   advance. 

Straits  tin  for  future  delivery  was 
quoted  as  follows:  Feb.  19,  62c.;  Feb. 
20,  63Jc.;  Feb.  21,  63c.;  Feb.  24,  64i@ 
65c.;  Feb.  25,  64@64ic. 

Arrivals  of  tin  have  been  as  follows: 
At  Atlantic  ports,  50  tons  from  Rotter- 
dam on  Feb.  16;  from  London  100  tons 
on  Feb.  18,  and  25  tons  on  Feb.  20.  At 
Pacific  ports,  50  tons  from  the  Straits 
on   Feb.    18. 

Lead 

The  market  has  been  stronger  dur- 
ing the  week,  with  rising  prices.  On 
Feb.  24,  the  A.  S.  &  R.  Co.  advanced 
its  official  price  from  83c.  to  9c.  New 
York.  There  is  a  general  scarcity  of 
pig  lead  and  an  incentive  toward  in- 
creased production.  Last  Thursday, 
sales  of  carload  lots  were  made  at 
steadily  advancing  prices  from  8.65  up 
to  8.75c.  St.  Louis,  sales  of  200  tons 
or  more  being  reported  at  the  latter 
figure.  On  Friday,  substantial  sales 
took  place  at  8.80c.  St.  Louis,  and  car- 
load lots  were  disposed  of  at  8.90c.  St. 
Louis,  and  9.05c.  New  York.  Yester- 
day high-grade  lead  was  sold  up  to 
9c.  St.  Louis. 

During  the  past  few  days  the  de- 
mand is  reported  to  be  larger  than  at 
any  time  since  last  December.  There 
is  a  strong  demand  for  European  con- 
sumption. 

Zinc 
The  market  has  been  firmer  during 
the  week,  with  sales  at  rising  prices. 
Early  in  the  week  sales  were  made  at 
8.70c.  St.  Louis,  whereas  yesterday's 
sales  were  reported  up  to  9c.,  equiv- 
alent to  8.95c.  after  deduction  of 
broker's  commission.  Substantial  trad- 
ing was  recorded  during  the  week  at 
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prices  ranging  from  8.90c.  to  8.95c. 
St.  Louis.  There  has  been  considerable 
speculation  in  the  metal,  and  it  is  be- 
lieved that  dealers  who  have  the  metal 
to  sell  would  willingly  accept  offers 
of  9c.,  which  is  regarded  as  a  good 
price. 

High-grade  zinc  has  been  fairly  ac- 
tive and  shows  an  advancing  tendency, 
with  quotations  at  ic.  or  more  above 
the  price  of  Prime  Western  grade. 

Zinc  Sheets— $12.50  per  100  lb.,  less 
8  per  cent  on  carload  lots.  Slightly 
higher  prices  for  e.xport.     Unchanged. 

Gold.  Silver  and  Platinum 
Gold — Gold  is  being  quoted  in  London 
as   follows:    Feb.    19,    121s.;    Feb.   20, 
119s.  6d.;  Feb.  21,  119s.  6d.;  Feb.  23,' 
122s.  8d.;  Feb.  24,  122s.;  Feb.  25,  120s. 
8d. 

Silver — Owing  to  the  holidays  pre- 
ceding the  Chinese  New  Year,  the  mar- 
ket in  N.  Y.  has  receded  to  $1.29  per 
oz.  The  important  announcement  has 
been  made  that  gold  imported  into  In- 
dia will  be  acquired  in  future  at  the 
ratio  of  one  rupee  for  each  11.30016 
fine  grains:  and  under  the  scheme  ad- 
vocated by  the  India  Exchange  Com- 
mittee the  gold  contents  of  the  sover- 
eign would  be  exchangeable  for  10  ru- 
pees. 

Foreign  Exchange — The  market  in 
this  commodity  is  decidedly  unsettled, 
with  variations  of  5c.  in  a  day  for 
sterling  exchange  by  no  means  uncom- 
mon. On  Tuesday  the  closing  quota- 
tion was  3.40J  for  sterling,  although 
a  price  of  3.35J  was  registered  during 
the  day.  Francs  closed  on  Tuesday  at 
14.09  to  the  dollar;  German  marks 
1.04c.;  Austrian  kronen  0.4c.;  Italian 
lire  18.12;  and  Spanish  pesetas  17.40. 
Argentine  checks  were  quoted  at  43.07, 
and  Brazilian  checks  at  26,  these  being 
the  value  of  one  escudo  in  U.  S.  cur- 
rency. 

A  depressing  factor  on  exchange  dur- 
ing the  week  was  the  announced  in- 
tention of  the  Federal  Reserve  Board 
to  use  all  the  resources  at  its  command 
to  check  undue  expansion  and  encour- 
age proper  liquidation  by  a  closer  reg- 
ulation of  the  credit  situation. 

Canadian  exchange  is  now  at  14  per 
cent  discount,  and  beginning  March  1, 
the  railroads  will  not  accept  prepaid 
shipments  to  United  States  points  ex- 
cept where  required  to  do  so  by  tariff 
rules.  Canadian  post  offices  are  cash- 
ing United  States  money  orders  at  a 
10  per  cent  premium. 

Mexican  dollars  at  New  York:  Feb. 
19,  99i;  Feb.  20,  99 J;  Feb.  21,  99i;  Feb. 
23,  holiday;  Feb.  24,  981;  Feb.  25,  983. 

Platinum — Market  steady,  $150@$155 
per   oz. 

Palladium  —  $130@$135  per  oz. 
Steady. 

Iridium — Quoted  nominally  at  $300. 

Other  Metals 

Aluminum  —  32@33c.  per  lb.  Un- 
changed. 

Antimony  —  Market  is  strong,  with 
scarcity   of   metal.     Sales    of   ordinary 


brands,  both  spot  and  futures,  average 
about  113c.;  W.C.C,  12c.,  and  Cook- 
son's  spot,  reported  on  resale,  15@16c.; 
futures,  13Jc. 

Bismuth — Unchanged  at  $2.50  for 
500-lb.    lots. 

Cadmium — Unchanged  at  $1.40@ 
$1.50  per   lb. 

Nickel — Ingot,  43c.;  shot,  43c;  elec- 
trolytic, 45c.     Unchanged. 

Quicksilver — Good  demand  at  $90  per 
75-lb.  flask.  San  Francisco  telegraphs 
$85  firm.  London  reports  unchanged 
at  £23   5s. 

Other  Ores  and  Minerals 

Fluorspar — Lump  ore  containing  85 
per  cent  CaF.  and  not  over  5  per  cent 
SiOi  is  quoted  unchanged  at  $16  f.o.b. 
mines  at  Tonuco,  N.   M. 

Pyrites — Spanish  pyrites  is  quoted  at 
16c.  per  unit  for  furnace-size  ore,  free 
from  fines,  c.i.f.,  Atlantic  ports. 

Sulphur — Prices  average  $18  per  ton 
for  domestic  and  $20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Practically 
no  change  in  past  two  or  three  months. 
Export  demand  falling  off  on  account 
of  exchange,  and  domestic  consumers 
are  largely  booked  for  the  year. 

Chrome  Ore — 75c.  per  vmit  for  ore  45 
per  cent  and  over. 

Manganese  Ore — Demand  is  active, 
with  price  up  to  80c.  per  unit  for  high- 
grade  ore.  Business  has  been  done  at 
this  figure. 

Molybdenum  Ore — 70@75c.  per  lb. 
M0S2  for  high-grade  concentrate.  No 
change. 

Tungsten  Ore — Sellers  are  holding 
at  $6.50  per  ton  and  buyers  offer  $6.25 
for  Chinese  wolframite.  The  market 
is  practically  dead,  and  will  probably 
remain  so  until  the  question  of  tariff 
is  settled.  Bolivian  ore  is  quoted  at 
$9@$9.50  per  ton.  High-grade  schee- 
lite  is  quoted  at  $15. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Feb.  21 — Zinc  blende,  per 
ton,  high,  $59.05;  basis  60  per  cent  zinc, 
premium,  $53.50;  Prime  Western,  $52.50 
@$50;  fines  and  slimes,  $50(a)$47.50; 
calamine,  40  per  cent  zinc,  $35.  Aver- 
age prices:  Blende,  $51.77;  calamine, 
$37;  all  zinc  ores,  $51.74. 

Lead,  high,  $102.80;  basis  80  per  cent 
lead,  $100;  average  settling  price  all 
grades  of  lead,  $99.40  per  ton. 

Shipments  the  week:  Blende,  12,756; 
calamine,  31;  lead,  1,707  tons.  Value, 
all  ores  the  week,  $831,300. 

Settlements  this  week  were  made  on 
ore  purchased  several  weeks  ago  on 
$55@$57.50  basis,  placing  the  high  price 
of  the  week  and  the  average  settlement 
prices  above  this  week's  market  quo- 
tations. Some  ore  was  reported  sold 
early  this  week  on  $50  basis,  but  sellers 
generally  stood  firm  on  a  higher  mar- 
ket, and  the  bulk  of  this  week's  sales 
were  $52.50  Prime  Western.  Shippers 
are  strenuously  pushing  loading  opera- 
tions, with  a  continually  declining  re- 
serve stock  the  result.  Shipments  are 
around  1,000  to  1,500  tons  more  than 
the  output. 


Platteville,  Wis.,  Feb.  21— Blende, 
basis  60  per  cent  zinc,  $54.  Base  for 
premium  and  Prime  Western  grades, 
lead  ore,  basis  80  per  cent  lead,  $100 
per  ton.  Shipments  are  somewhat  cur- 
tailed by  partial  embargo  on  cars. 
Shipments  this  week:  Blende,  1,391; 
lead,  232;  sulphur  ore,  76  tons.  Ship- 
ments this  year  to  date:  Blende,  11,932; 
calamine,  510;  lead,  1,315;  sulphur  ore, 
106  tons.  Shipped  during  week  to  sepa- 
rating plants,  2,243  tons  blende. 

Iron  Trade  Review 
Pittsburgh,  Feb.  24 

Still  higher  prices  are  being  bid  and 
paid  for  small  lots  of  steel  products 
for  early  deliveries.  There  seems  to  be 
no  limit  to  the  prices  some  consumers, 
particularly  the  automobile  makers,  are 
ready  to  pay  for  steel  for  early  de- 
livery, nor  is  there  any  limit  to  the 
prices  the  mills  able  to  make  early 
deliveries  are  disposed  to  ask.  Con- 
servative mills,  those  that  decry  a  run- 
away market,  are  filled  up,  and  are 
unable  to  make  any  early  deliveries. 

Though  in  regard  to  early  deliveries 
the  steel  market  is  higher  and  stronger, 
there  is  more  clearly  marked  a  differ- 
ence between  early  and  late  deliveries. 
For  late  deliveries,  say  after  July  1, 
consumers  are  unwilling,  apparently,  to 
pay  fancy  prices,  but  on  the  other  hand 
there  are  few  sellers  for  late  deliveries. 

Pig  Iron — It  is  the  opinion  of  several 
conservative  merchant  pig-iron  pro- 
ducers that  the  top  of  the  pig-iron  mar- 
ket has  been  reached,  and  at  any  rate 
there  have  been  no  further  advances 
in  the  past  week,  and  the  market  has 
been  relatively  quiet,  prices  for  ex- 
tended delivery  being:  Bessemer,  $42: 
basic,  $43;  foundry;  $42;  f.o.b.  Valley 
furnaces,  with  $1.40  freight  to  Pitts- 
burgh. 

Steel — Sheet  bars  have  sold  at  $70, 
and  cannot  be  had  at  less,  with  a  pos- 
sibility that  $75  might  have  to  be  paid. 
Buyers  have  been  chiefly  sheet  con- 
sumers, who  arrange  to  have  the  sheet 
bars  rolled  by  sheet  mills  that  have 
spare  rolling  capacity,  being  themselves 
short  of  steel.  The  billet  market  is  not 
so  clearly  defined,  and  may  be  quoted 
roughly  at  $55@$65,  transactions  being 
light. 

Coke — The  market  is  held  by  Govern- 
ment limits  of  $6  for  furnace  and  $7 
for  foundry,  per  net  ton  at  ovens,  Con- 
nellsville  region,  and  there  is  hardly 
any  coke  to  be  had  in  the  open  market, 
all  the  production  going  on  contract. 
Several  furnaces  would  willingly  pay 
over  $6  if  permitted.  Connellsville 
coke  production  has  been  very  steady 
since  the  first  of  the  year,  but  has 
scarcely  increased  at  all,  and  is  not 
adequate.  Byproduct  output  continues 
to  increase.  While  coke  supplies  are 
inadequate  to  requirements  they  are 
heavier  than  in  the  forepart  of  January, 
and  pig-iron  production  is  correspond- 
ingly increased. 

Ferroalloys — Domestic  ferromangan- 
ese  continues  to  be  quoted  at  $160,  de- 
livered, by  producers,  English  being 
about    $150,   c.i.f. 
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Mining  Stocks 

Week  Ended  Feb.  21,  1920 


Stock 


Adventure 

Ahmeek 

Alaaka-B.C 

Algomah 

Allouez 

Anaconda 

Ariz.  Com 

Big  Ledge 

Bingham  Mines. .  . 

Boston  &  Ely 

Butte  &  Bal 

Butte  &  Load 

Calaveras  ........ 

Calumet  &  Ariz.... 

Calumet  &  Hecla.. 
Calumet  &  Jerome 

Can.  Copper 

Centennial 

Cerro  de  Pasco...  . 

Con.  Ariz 

Con.  Copper  M.. . 

Chile  Cop 

Chino 

CUff 

Cop.  Range 

Crystal 

Crystal  Cop  (old).. 

Daly- West 

Davis-Daly 

East  Butte 

■  First  Nat'I 

Franklin 

Granby  Consol ... . 

Greene-Can 

Hancock 

Helvetia 

Houghton 

Howe  Sound 

Indiana 

Inspiration  Con..  . 

Iron  Cap 

lele  Royale 

Jerome  Verde .... 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Chief 

Magma  Copper. .. 

Majestic 

Mason  Valley 

Mass  Con 

Mayflower 

Miami 

Michigan 

Mohawk 

Mother  Lode(New) 

Nev.  Con 

Nixon  Nev 

Nev.  Douglas .... 
New  Arcadian .... 

New  Baltic 
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What  Would  Happen? 

SUPPOSE  the  gold  miners  of  the  United  States  should 
cease  presenting  their  gold  to  the  United  States 
mint  for  sale  at  $20.67.  Suppose  they  should  hold  it, 
say  for  $25  an  ounce,  for  sale  at  that  price  to  anyone 
who  would  pay  it.     What  would  happen? 

Gold    is   a    commodity,    and    there    is   apparently    no 
obligation,    moral    or   otherwise,   to    prevent    producers 
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from  selling  it  in  the  highest  market.  When,  as  in 
pre-war  days,  there  was  only  one  price,  it  was  natural 
and  convenient  to  take  it  to  the  mint,  and  for  the 
mint  to  act  as  distributor  to  the  gold-consuming  indus- 
tries, among  which  the  .iewe'ry  industry  is  chief.  But 
now  gold  has  various  prices  in  foreign  countries,  as 
expiessed  In  its  buying  power  in  other  commodities. 
South  African  and  Australian  gold  is  at  a  premium 
of  around  60  per  cent,  in  English  currency,  over  pre-war 
prices;  even  Canadian  gold,  sold  in  the  United  States, 
brings  16  or  17  per  cent  premium,  on  account  of  the 


low  rate  of  Canadian  exchange,  bringing  the  price 
received  for  gold  in  Canadian  currency  to  around  $24. 
Therefore,  the  gold  industries  of  other  countries  are 
flourishing;  it  is  only  in  the  United  States  that  gold 
is  still  at  par,  as  expressed  in  currency. 

At  (iresent  more  gold  is  used  in  the  United  States 
for  industrial  purposes  than  is  produced.  This  gold  is 
purchased  from  the  mint.  Therefore,  the  United  States 
production  does  not  increase  our  gold  reserve,  or 
strengthen  the  value  of  our  paper  dollar.  Why  should 
not  the  miner  sell  direct  to  the  jeweler,  and  hold  for 
the  higher  price  which  his  commodity  is  intrinsically 
worth  ? 

Could  he  get  a  higher  price?  Certainly,  the  jewelers 
would  paj-  it,  if  they  wanted  the  gold.  They  would 
pass  on  the  price  to  the  customers  and  sell  more  jewehy 
than  before,  for  their  experience  is  that  people  want 
costly  things.  They  would  want  the  newly  produced 
United  States  gold,  unless  in  the  competitive  market 
thereby  inaugurated  they  could  buy  cheaper  gold.  It 
is.  however,  conceivable,  and  even  probable,  that  the 
United  States  Government  might  keep  the  market  at 
par  by  supplying  the  jewelers  from  the  United  States 
gold  reserves  with  gold  at  $20.67,  in  order  that  the 
disparity  between  gold  and  currency  should  not  become 
a  matter  of  price  quotation.  Looking  on  gold  in  the 
light  of  a  commodity,  it  would  appear  unfair  of  the 
Government  so  to  do;  but  looking  at  it  as  the  sym"bol 
and  basis  of  cun-ency  stability,  the  Government  might 
well  consider  the  stabilizing  of  its  currency  of  more 
urgency  than  the  rights  of  the  miner.  Therefore,  this 
plan  could  probably  only  succeed  with  the  connivance 
of  the  Government,  which  brings  us  around  to  the 
plan  suggested  by  Mr.  Lindgren  as  reported  in  our 
issue  of  Jan.  24. 


Philip  N.  Moore  and 

War-Minerals  Relief 

READERS  of  our  news  pages  will  note  in  recent 
issues  accounts  of  the  sharp  attacks  rr.ade  by  the 
attorneys  for  the  Chestatee  Pyrite  and  Chemical  Co. 
upcn  the  War-Minerals  Relief  Commission,  upon  the 
auditor,  C.  B.  Holmes,  an:l  especially  upon  one  of  the 
commissioners,  Philip  N.  Moore. 

They  did  well  to  single  out  these  two  men  for  special 
attack,  for  they  have  been  especially  firm  against  the 
bulldozing  tactics  of  this  company,  and  have  had  a  dis- 
concerting tendency  to  revert  to  facts  and  stick  to 
them..  Mr.  Moore,  as  the  engineer  member  of  the  com- 
mission, has  been  the  only  ore  who  could  size  up  the 
statements  of  claimants  and  weigh  the  evidence  of  the 
auditors  and  engineers  of  the  Bureau  of  Mines  ac- 
curately. Thus  he  has  been  a  rock  against  which  law>-ers 
and  witnesses  for  the  claimants,  and  the  claimants  them- 
selves in  the  Chestatee  case,  have  battered.  Engineer- 
ir  g  and  auditing  facts  annoy  these  gentlemen ;  and  they 
fall  back  on  the  denunciatory  eloquence  of  the  lawyer, 
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which  they  are  wont  to  find  so  powerful  in  winning 
nondescript  juries  to  their  way  of  wishing. 

Indeed,  indignant  noise  of  this  sort  impresses  the 
uninitiated.  "The  committee  apparently  hopes,"  writes 
our  correspondent,  "to  influence  the  commission  so  that 
more  attention  will  be  given  to  common  sense  deductions 
rather  than  those  based  on  ratios  to  built  mills,  to 
planned  mills,  and  similar  classes  of  deductions."  Again, 
it  is  hoped  that  the  moral  obligations  of  the  Government 
■'can  be  settled  equitably  on  broad  practical  grounds 
without  going  so  deep  intta  techmical  p'os.sibiUties." 
Doubtless  this  re.lects  the  effort  by  the  Chestatee  com- 
pany's orators  to  influence  the  Congressional  committee. 
The  commissioners,  according  to  them,  should  not  in- 
quire into  sordid  details,  but  look  at  it  in  the  rosy  glow 
of  sentiment,  and  hand  over  a  cool  million  to  hs  divided 
up  among  promoters,  money  lenders,  and  attorneys. 

From  our  knowledge  of  Mr.  Moore's  methods  and  aims, 
we  wish  to  back  him  morally  "to  the  limit."  Desirous 
that  those  to  whom  reparation  is  due  under  the  act 
should  receive  it  in  full,  the  training  of  the  mining 
engineer  enables  him  to  see  through  the  many  varieties 
of  buncombe  with  which  some  of  the  claims  among  the 
hundreds  submitted  are  loaded,  and  to  stand  between 
such  claimants  and  the  Treasury.  It  is  another  illus- 
tration of  the  value  of  the  engineer  in  public  affairs. 
With  a  new  engineer  member  of  the  commission,  Mr. 
Pomeroy,  we  hope  Mr.  Moore's  hand  will  be  strength- 
ened and  upheld,  as  well  as  the  disinterested  and  careful 
findings  of  the  engineers  and  auditors  of  the  Bureau  of 
Mines  which  the  Chestatee  attorneys  seek  ^o  discredit. 


Admiral  Peary's  Life  Work 

An  Inspiration  to  Engineers 

ON  APRIL  2,  1909,  the  American  flag  was  planted 
upon  a  hummock  of  ice  at  latitude  90  north.  Be- 
neath the  ice  crust  1,500  fathoms  below  was  the  bottom 
of  the  Arctic  Ocean. 

The  North  Pole  has  been  the  dream  of  many  an 
adventurous  man.  Its  discovery  has  been  the  object  of 
a  number  of  expeditions.  Love  of  adventure  lured 
explorers  into  the  bleak  stretches  of  the  Arctic  in  the 
vain  hope  of  solving  this  mystery.  It  was  not  for  gold 
that  they  went,  although  gold  was  in  a  measure  gener- 
ously subscribed  for  the  financing  of  different  expedi- 
tions, and  without  it  and  the  enthusiasm  of  those  who, 
could  not  go,  but  who  could  lend  their  support,  that  flag 
would  perhaps  not   have   been   planted  there. 

Admiral  Peary  is  dead,  hut  he  won  a  place  in  Amer- 
ican history  and  in  the  world's  history  that  will  live 
for  many  a  century.  Two  elements  in  Admiral  Peary's 
character  are  worthy  of  close  study  by  engineers.  One 
is  an  indomitable  purpose  which  finally  succeeded  in 
nailing  the  stars  and  stripes  to  the  North  Pole.  The 
great  majority  of  people  are  satisfied  to  accomplish 
what  is  immediately  before  them,  or,  if  they  have  some 
definite  objective,  succumb  to  the  drift  of  circumstances. 
There  are  few  who  have  that  unwavering  persistence 
which  keeps  them  headed  toward  their  objective  in  spite 
of  all  obstacles.  It  is  men  of  this  fortunate  kind  who 
cause  the  world  to  progress.  Without  definite  purpose, 
without  persistence.  Western  America  would  not  have 
been  developed,  nor  would  Chuquicamata  have  con- 
tributed to  the  copper  markets  of  the  world,  nor  Amer- 
ican mining  industry  won  its  leadership  over  other 
countries. 

The  other  element  cannot  be  so  simply  characterized. 


It  can,  however,  be  included  in  the  word  fore-planning. 
Peary  learned  from  the  failure  of  others  the  weak 
points  in  their  plans.  He  experimented  with  Arctic 
conditions  until  he  had  thorough  acquaintance  with  all 
of  the  minor  and  major  elements  of  his  problem.  He 
did  precisely  what  every  intelligent  engineer  does.  He 
made  no  conclusions  until  he  had  thoroughly  ascertained 
the  facts.  He  had  no  illusions  about  the  difficulty  of  his 
problem.  He  was  not  hasty.  His  final  effort  was  an 
admirable  culmination  of  a  clean-cut,  well-thought  plan. 
Herein  is  the  great  lesson  in  Admiral  Peary's  life  work 
for  engineers,  whether  they  be  mining  metallurgical, 
or  engineers  in  other  lines. 


Mining  in  the  Magazines  and  Movies 

IN  READING  magazine  stories  woven  about  the  par- 
ticular industi\v  in  which  we  are  engaged  we  usually 
expect  to  find  something  incongruous — something  which 
shows  the  author  to  be  unfamiliar  with  the  life  which 
he  attempts  to  describe.  Yet  we  are  always  particularly 
interested  in  such  tales,  partly  for  this  very  reason, 
perhaps;  we  wonder  what  ridiculous  break  will  be  made. 

Mining,  having  a  comparatively  large  romantic  appeal 
to  most  people,  is  taken  as  the  foundation  of  many 
stories  by  authors  whose  ability  at  narrative  writing 
is  considerably  greater  than  their  knowledge  of  what 
goes  on  in  mining  districts.  By  placing  the  scene  in 
Arizona  or  Alaska  or  Canada,  they  believe  that  few 
readers  will  have  the  knowledge  to  notice  their  technical 
meanderings.     Nor  will  they,  for  that  matter. 

Stories  of  the  kind  mentioned  are  common  in  the 
literature  which  we  can  buy  at  5c.  and  even  up  to  25c. 
a  copy  at  the  corner  newsstand.  The  exception  is  worth 
noting,  so  we  commend  to  our  readers  a  perusal  of 
"Dick  Tresco  and  the  Yellow  Streak,"  in  the  March 
American  magazine.  The  author  is  Lewis  Parsons,  asso- 
ciate editor  of  our  San  Francisco  contemporary..  Mr. 
Parsons'  personal  knowledge  of  what  a  bush  fire  in  the 
Porcupine  district  of  Northern  Ontario  means  enables 
him  to  use  material  which  would  not  be  available  to 
ordinary  fiction  writers. 

We  would  also  strongly  urge  the  wisdom  of  the 
employment  of  a  mining  engineer  in  a  consulting  capa- 
city by  our  California  moving-picture  producers.  Almost 
every  trade  and  profession  is  required  in  the  produc- 
tion of  the  modern  movie,  but  the  services  of  any  one 
conversant  with  mining  are  evidently  not  considered 
necessary.  Doubtless  several  of  our  readers  are  anxious 
of  an  opportunity  to  enjoy  the  well-known  climate  of 
Los  Angeles  and  vicinity.  This  is  a  chance  for  employ- 
ment which  we  believe  has  been  overlooked. 


Increasing  the  Use  of  Mechanical 
Devices  Underground 

THE  mining  industry  faces,  together  with  other 
fields  of  endeavor,  a  shortage  of  unskilled  labor. 
Such  a  statement,  in  light  of  certain  unsettled  condition 
of  affairs  in  the  labor  world,  may  perhaps  be  miscon- 
sti-ued,  but  it  is  not  made  with  the  intention  of  reflect- 
ing in  any  manner  on  the  unrest  existing  today.  Rather, 
the  conclusion  comes  from  a  consideration  of  the  vari- 
ous factors  that  relate  to  the  procuring  of  labor, 
the  attitude  of  the  workman  to  his  tasks,  and,  to  no 
slight  degree,  the  determination  of  the  value  of  certain 
work  as  compared  with  the  costs  of  other  stages'  in  the 
same  general  operation. 
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It  is  altogether  probable  that  the  final  regulations 
which  will  govern  immigration  to  the  United  States, 
when  put  into  effect  will  undoubtedly  be  more  stringent 
than  those  in  the  past.  Americanization  will  be  a  big 
consideration,  and  a  higher  standard  of  eligibility  will 
be  sought  before  new  entrants  are  admitted  to  the 
country.  Heretofore,  industry  has  found  a  place  for 
immigrant  labor,  and  not  unwillingly,  for  there  has 
been,  and  will  continue  to  be.  certain  work  that  requires 
a  lesser  degree  of  intelligence  than  is  demanded  by  the 
skilled  trades. 

The  mining  industry  has  drawn  heavily  upon  immi- 
grant labor,  partly  due  to  the  fact  that  companies  have 
been  glad  to  secure  such  workmen  and  also  because 
many  of  them  were  previously  engaged  in  similar  occu- 
pations in  their  own  country.  Of  this  latter  class  it 
may  be  said  that  the  industry  has  been  the  gainer. 
Overcoming  the  diificulties  of  the  language,  many  of 
these  men  have  demonstrated  excellent  ability  and 
have  proved  to  be  of  such  proficiency  that  they  now 
occupy  positions  of  trust  at  mines,  mills  and  smelters. 

Allowing  a  probable  decrease  in  this  class  of  labor 
from  the  source  of  immigration,  the  possible  supply  of 
unskilled  workmen  is  dependent  upon  those  now  so 
engaged  and  a  smaller  portion  who  may  be  gleaned 
from  an  ever-shifting,  and  more  or  less  shiftless,  tribe, 
who  wander  from  camp  to  camp,  and  a  more  dependable 
element  who  seek  experience  and  prefer  a  certain  period 
of  apprenticeship  in  order  to  fit  themselves  for  bigger 
things.  As  the  education  of  the  laborer  proceeds,  his 
newly  attained  knowledge  demands  expression,  his 
attitude  toward  his  "job"  changes,  and  he  soon  tires  of 
the  daily  routine  of  mucking,  swamping,  or  the  like,  so 
that  it  is  necessary  to  supply  him  with  work  of  more 
responsibility. 

The  establishment  of  wage  rates  for  certain  classes 
of  work  in  mining  is  determined,  as  in  other  industries, 
by  their  relative  importance  as  to  the  degree  of  skill 
demanded  from  those  performing  the  operation.  Each 
step  in  the  process  bears  a  fixed  ratio  to  the  others, 
this  ratio  having  been  determined  by  a  careful  study 
of  the  results  obtained  and  general  conditions  surround- 
ing each  task.  It  is  obvious  that  a  change  in  the  wage 
paid  for  one  should  bring  a  corresponding  change  in 
the  others.  Therefore,  it  is  illogical  to  suppose  that  if 
radical  increases  were  made  in  the  heretofore  lower- 
paid  occupations,  for  the  purposes  of  stimulating  a 
satisfaction  with  their  task  among  those  workers,  there 
would  be  no  protests  from  the  others. 

A  possible  solution  of  the  difficulty  is  suggested  by 
the  recent  advances  made  in  machinery  adapted  for 
underground  use.  Compressed-air  drilling  machines 
were  the  natural  result  of  a  demand  for  Increased 
eflSciency  in  an  already  skilled  department  of  under- 
ground operations.  Electric  haulage  has  superseded 
the  old  hand-tramming  methods  and  the  use  of  mules  to 
a  large  degree,  and,  in  fact,  there  are  many  instances 
where  modern  methods  underground  have  replaced  those 
which  were  deemed  adequate  in  the  earlier  days  of 
mining. 

There  will  probably  never  be  a  period  when  the  time- 
worn  and  time-honored  shovel  and  wheelbarrow  will  be 
placed  in  the  discard.  But  the  use  of  both  of  these 
implements  has  decreased  and  will  continue  to  decrease. 
A  few  years  ago  it  was  successfully  demonstrated  that 
a  small  drum,  operated  by  compressed  air,  could  be 
mounted  on  a  stull  or  post,  and,  by  means  of  a  short 
cable,  the  other  end  being  fastened  to  a  slusher,  more 


dirt  could  be  pulled  into  a  chute  at  a  greater  rate  of 
speed  than  that  accomplished  by  means  of  a  wheelbar- 
row. This  same  machine  is  used  in  the  hoisting  or 
lowering  of  timber  from  one  level  to  another,  and, 
though  there  is  no  saving  in  the  number  of  men  em- 
ployed in  the  operation,  the  work  may  be  done  in  a  safer 
manner  and  with  more  dispatch.  There  are  on  the 
market  today  several  types  of  so-called  mucking  or 
shoveling  machines.  Their  scope  of  usefulness  in 
undergound  operations  has  been  enlarged,  and  many 
of  the  features  which  were  a  drawback  to  a  general  use 
of  the  earlier  types  have  been  overcome. 

The  history  of  machine  drilling  shows  that  no  one 
type  was  suitable  for  all  conditions  of  ground,  and, 
though  the  same  may  not  be  true  of  shoveling  machines, 
there  is  reason  to  believe  that  the  variation  of  undei-- 
ground  conditions  with  respect  to  the  method  of  mining 
will  demand  considerable  differentiation  in  the  type  of 
loading  machines  that  meet  popular  requirements  and 
acceptance.  The  utilization  of  a  heavy,  large-capacity 
loader  is  successful  in  a  main  drift  where  sufficient 
headroom  is  supplied,  but  this  machine  is  almost  useless 
in  a  caving  stope,  where  there  is  small  headroom  and 
it  is  necessary  to  move  the  loader  rapidly  from  one  place 
to  another  on  the  same  level  or  on  different  levels.  In 
the  smaller  types,  more  attention  has  been  paid  to  the 
portability  of  the  machine.  Regardless  of  the  type 
adopted,  the  use  of  the  underground  loading  machine 
offers  an  opportunity  for  the  saving  of  expense  in  a  de- 
partment of  underground  work  which  is  probably 
affected  soonest  by  any  shortage  of  labor. 

Hand  tramming  at  best  is  expensive,  even  if  the 
labor  so  engaged  may  be  regarded  as  unskilled.  It 
may  be  said  that  trammers,  as  a  class,  are  not  so  much 
in  evidence  as  in  the  early  days  of  mining,  but  there 
are  still  the  short  distances  to  the  main  haulageways 
and  chutes  on  the  sublevels  that  must  be  negotiated, 
and  this  work  may  fall  to  the  lot  of  the  miner  or  a 
trammer;  but  the  long  hauls  by  man-power  are  almost 
a  thing  of  the  past,  and  even  the  mule  is  less  in  evi- 
dence. Electric  haulage  systems  have  been  installed  in 
mines  where  feasible,  and  the  expense  has  proved  to  be 
justified.  In  most  cases  the  system  has  consisted  of 
main  haulageways,  together  w^ith  whatever  branch  lines 
have  been  regarded  as  necessary.  The  motor,  dragging 
a  string  of  loaded  cars,  pulls  in  at  the  shaft  station 
where  some  arrangement  is  provided  whereby  ore  may 
be  emptied  into  a  shaft  pocket  and  from  there  drawn 
off  into  the  skips.  The  practices  of  dumping  the  car.« 
directly  by  hand  or  tripping  a  lever  still  prevail  in  many 
mines,  although  several  have  adopted  a  rotary  dumping 
arrangement  which  completely  overturns  the  cars,  emp- 
tying their  contents  into  the  bins. 

It  is  not  the  intention  to  criticise  methods  now  in 
opei-ation,  for,  although  there  are  many  mines  that  show 
poor  management  in  keeping  to  ancient  methods,  it  is 
realized  that  in  certain  instances  the  life  of  the  mine 
or  other  circumstance  does  not  justify  changes.  But 
it  is  most  important  that  the  mining  industi-y  should 
take  cognizance  of  the  fact  that  development  must  take 
place  in  all  branches  of  the  work — surface  and  under- 
ground— and  that  full  efficiency  about  the  mine  cannot 
be  obtained  until  the  same  ingeniousness  and  applica- 
tion is  placed  upon  the  underground  problems  as  tho.se 
dealing  strictly  with  surface  mechanical  equipment. 
Human  labor  presents  limitations,  but  there  are  do 
bounds  to  the  capacities  of  mechanical  devices. 
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Federal  Control 
Of  Explosives 

IN  H.  R.  DOCUMENT  No.  284  there  is  an  attempt  to 
reopen  the  question  of  Federal  control  of  explosives, 
which  apparently  had  died  when  Senate  bill  No.  2896, 
introduced  by  Senator  Nelson,  was  allowed  to  remain  in 
committee.  In  the  document  first  referred  to  Secretary 
Lane  said: 

My  dear  Mr.  Gillett: 

In  view  of  the  present  conditions  of  economic  unrest,  it 
is  my  belief  that  the  explosives  regulation  act  of  Oct.  6, 
1917,  should  be  amended  in  accordance  with  the  tentative 
draft  of  a  proposed  amendment  submitted  to  you  witli  my 
letter  of  June  20,  1919,  a  copy  of  which  is  herewith  inclosed. 
and  that  as  so  amended  said  act  shoukl  be  continued  in 
operation  for  the  balance  of  this  fiscal  year. 

It  is  estimated  that  an  appropriation  of  $160,000  would 
be  required  for  carrying  into  full  force  and  effect  the  pro- 
visions of  the  said  act.  In  this  connection  I  beg  to  advise 
that  on  July  19,  1919,  balances  of  the  explosives  regulation 
appropriations  aggregating  $118,.355.2.5  were  turned  back 
into  the  Treasury  of  the  United  States. 

Cordially  yours, 

Franklin  K.  Lane, 

Secretary. 

This  communication  of  Secretary  Lane,  together  with 
the  tentative  draft  of  the  bill  referred  to,  is  a  move  on 
the  part  of  the  Administration  to  secure  widespread 
control  over  the  use  of  e.xplosives.  It  will  be  remem- 
bered that  the  act  of  Oct.  6,  1917,  was  enacted  as  a  war 
measure,  and,  although  it  was  conceded  at  the  time  that 
there  would  be  much  inconvenience  and  annoyance  to 
users  of  mining  e.xplosives,  practically  everyone  loyally 
accepted  the  regulations  and  effectively  co-operated  in 
their  enforcement.  Acceptance  of  Federal  control  was 
probably  made  easier  by  the  fact  that  there  was  an 
understanding  that  such  control  would  cease  with  the 
termination  of  the  war. 

Under  date  of  Oct.  11,  1919,  p.  603,  we  commented 
editorially  on  the  Nelson  bill.  We  took  the  position  that 
that  bill  was  an  example  of  too  much  regulation  and 
that  it  is  to  the  interest  of  the  mining  industry  of  the 
separate  states  to  secure  legislation  through  their  respec- 
tive state  legislatures. 

We  are  in  accord  with  the  general  principle  that  the 
sale  and  handling  of  explosives  should  be  so  regulated 
that  neither  criminals  nor  anarchi.sts  could  obtain  them. 
We  do  not  feel  that  Federal  control  as  outlined  in  the 
suggested  bill  of  Secretary  Lane  will  create  anything 
more  than  a  nominal  obstacle  to  individuals  who  con- 
template a  wrong  use  of  explosives. 

Close  control  of  the  distribution  of  explosives  rests 
first  in  the  hands  of  the  manufacturers  of  explosives, 
and  second  in  the  police  powers  of  a  state.  We  know 
of  yt  least  one  large  manufacturer  of  explosives  who 
requires  a  signed  order  for  the  purchase  of  explosives, 
in  which  the  purchaser  must  be  vouched  for  by  two 
witnesses  known  to  the  manufacturer.  The  order  for 
purchase  must  state  definitely  the  amount,  purpose,  and 
place  of  use,  and  the  witnesses  are  required  to  state 
that  the  applicant  is  personally  known  to  them  and  that 
to  the  best  of  their  knowledge  and  belief  the  explosives 
are  to  be  used  at  the  place  and  for  the  purpose  stated. 

The  manufacture  of  explosives  is  now  concentrated 
in  the  hands  of  relatively  few  companies.  Probably  most 
of  them  have  a  somewhat  similar  system  to  that  just 
described  in  operation.  At  least  such  companies  can 
be  closely  controlled  and  it  would  be  to  their  interest  to 
oversee  the  distribution  of  explosives  carefully. 


The  licensing  system  could  not  accomplish  much  more. 
When  it  is  realized  that  individuals  can  purchase  rifle 
and  shot-gun  ammunition  without  re.striction,  the  pro- 
posed control  of  mining  explosive  will  merely  have  the 
result  of  closing  one  door  while  another  is  left  wide  open. 

This  legislation  is  opposed  by  mining  companies  and 
by  manufacturers  of  explosives  as  irksome  and  restric- 
tive. At  the  same  time  the  argument  is  made  that  the 
proposed  number  of  inspectors  and  the  appropriation 
suggested  for  the  administration  of  the  act  are  inade- 
quate. We  are  inclined  to  agree  with  this  point  of  view 
after  carefully  considering  the  question  in  all  of  its 
aspects.  Coming  at  a  time  when  Governmental  economy 
should  be  the  order  of  the  day,  legislation  of  this  kind 
might  well  be  tabled. 


Frenzied  Finance  in  the 
Post  Office  Department 

'"T^HE  extent  of  the  international  money-order  busi- 
J.  ness  done  in  many  mining  camps  where  a  large 
proportion  of  foreigners  is  employed  is  often  startling. 
Considerable  criticism  has  been  made  of  foreign  labor 
on  the  ground  that  much  of  what  the  workers  earn 
is  sent  out  of  the  country.  However,  they  have  little 
chance  as  long  as  Mr.  Burleson  is  in  charge  of  the 
Post  Office  Department.  He  has  found  a  way  of  turn- 
ing their  trust  of  Uncle  Sam  to  practical  account  for 
the  rest  of  us,  so  that  postage  can  be  reduced  and  the 
department  can  show  a  profit. 

An  Italian  lira  is  now  worth,  in  this  country,  about 
Sic,  and  a  dollar  will  therefore  buy  about  18  lire.  Yet 
a  postoffice  money  order  for  which  we  pay  a  dollar 
is  worth  only  5.15  lire.  Moreover,  for  the  trouble 
this  causes  the  department,  the  usual  fee  of  10c.  is 
also  charged,  no  doubt  to  add  an  air  of  regularity  to 
the  transaction,  (f  it  were  possible  to  buy  a  money 
order  for  payment  in  Austria,  which  it  is  not,  we 
shudder  to  think  how  the  Austrian  who  wishes  to  send 
a  present  home  would  be  scalped,  for  the  crown  is 
worth  only  0.4c.,  compared  with  a  normal  value  of  20c. 

An  inspection  of  the  foreign-exchange  table  in  our 
morning  paper  showed  that  the  only  country  with  which 
exchange  is  markedly  against  the  United  States  is 
India.  The  rupee,  normally  worth  32c.,  is  now  worth 
46c.,  due,  possibly,  to  the  fact  that  so  many  of  us 
are  now  obliged  to  drink  tea.  Now,  Mr.  Burle.son 
must  be  consistent,  we  thought,  and  visions  arose  in 
our  only  fairly  well-paid  editorial  mind,  of  the  lucrative 
business  which  could  be  done  by  buying  money  orders 
good  for  rupees  at  the  old  normal  rate  of  exchange, 
and  then  selling  them  to  those  vi-ho  seemed  willing  to 
pay  a  premium  of  about  44  per  cent. 

Inquiry  at  the  post  office  however  develops  the  fact 
that  money  orders  are  not  written  on  India  for  rupees, 
but  for  the  British  pound,  at  the  rate  of  £1  for  $4.87, 
or  considerably  above  the  current  rate.  Thus  were 
our  dreams  shattered,  for  the  Post  Oflice  Department's 
policy  seems  to  l)e  "heads  I  win ;  tails  you  lose" — 
anyway  you  look  at  it. 

Of  course,  daily  changes  of  the  foreign  money  con- 
version table  could  hardly  be  expected,  but  frequent 
changes  to  keep  pace  approximately  with  the  foreign 
e.xchange  situation  could  easily  be  made.  In  fact, 
it  is  done  in  Canada,  where  the  charge  for  a  money 
order  payable  in  the  United  States  is  conunensurate 
with  the  value  of  the  American  dollar  in  that  country. 
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What  Others  Think 


Unimetallists,  Bimetallists,  and 
Sinemetallists 


Under  the  above  heading  in  Enuineerin<j  and  Min- 
ing Journal  of  Jan.  31,  Theo.  F.  Van  Wagenen  dis- 
cusses the  problem  of  currency.  Being  very  much 
impressed  by  the  soundness  of  his  logic  (quite  possibly 
because  it  strengthens  my  own  convictions),  I  recom- 
mended it  to  a  hard-headed  associate,  who  dismissed 
the  matter  by  stating  that  Mr.  Van  Wagenen's  letter 
should  be  headed  "Unimetallists,  Bimetallists,  and 
Sentimentalists."  This  attitude  is  the  first  barrier  to 
the  team  of  high-spirited  equities  which  Mr.  Van  Wag- 
enen  holds  so  nicely  in  check.  Nevertheless,  this  barrier 
is  the  instinctive  recognition  by  the  practical  man 
of  the  vital  economic  equilibrium  in  which  we  all  live 
and  move  and  have  our  being. 

In  spite  of  this  concession  to  conservatism,  to  which 
I  make  a  sincerely  respectful  bow,  I  should  like  to  put 
forward  a  few  further  considerations  in  support  of  the 
suggestions  made. 

The  three  conventional  essentials  of  an  acceptable 
currency  are  as  follows.     It  should  be : 

(a)      A  convenient    medium   of  exchange. 

fb)  A  sound  standard  of  value. 

fc)  A  safe  basis  for  deferred  payments. 

There  is  a  fui'ther  qualification,  not  mentioned  be- 
cause it  is  so  obvious,  and  not  observed  because  it  is 
not  mentioned,  particularly  in  Latin-American  republics 
and  in  Soviet  Russia: 

It  should  also  be: 

(d)  Something  less  than  the  total  capital  wealth 
measured  in  terms  of  annual  production. 

fa)  A.s  a  convenient  medium  of  exchange  the  virtue 
of  bullion  lies  in  the  fact  that  owing  to  international 
distrust  it  is  demanded.  It  has,  however,  no  more  in- 
trinsic virtue  than  had  the  cowrie  shell,  which  was 
promptly  repudiated  when  the  first  enterprising  savage 
uncovered  the  first  private  hoard  and  rashly  talked 
about  it.  The  conceivable  advent  of  synthetic  gold  and 
silver  might  well  make  both  these  metals  playthings 
for  our  children,  together  with  the  cowrie  shell.  The 
conservative,  if  he  ever  lies  awake  at  night,  should 
realize  that  what  cannot  be  accomplished  economically 
may  be  done  over-night  by  the  sentimental  scientist  or 
as  an  unintelligent  protest  against  pressure.  The  most 
chastening  education  for  the  conservative  would  be  a 
short  course  in  geology  and  a  walking  trip  over  a  few 
miles  of  upturned  sedimentaries,  which  represented 
centuries  of  law  and  order. 

(b)  As  a  sound  standard  of  value,  the  virtue  of  gold 
and  silver  has  been  badly  shaken.  If  there  is  any 
doubt  about  this  it  is  only  necessary  to  scrutinize  the 
quantity  or  quality  or  duration  of  any  service  which 
can  at  the  moment  be  commanded  by  a  quarter  of  an 
ounce  of  gold.  This  function  however,  still  works  ap- 
proximately within  the  limits  of  dawn  and  sunset. 

(c)  -4,s  a  safe  basis  for  deferred  payment  the  best 
information  may  be  obtained  from  any  pensioner  or 
recipient  of  an  annuity  measured  in  dollars. 

(d)  .4.9  an  approximation  of  the  total  capital  wealth 


measured,  in  terms  of  annual  production,  we  are  so  well 
within  safe  margins  in  this  country  that  we  have  taken 
little  trouble  to  ascertain  where  we  stand.  Our  present 
issue  of  paper  dollars  amounts  to  about  four  and  three- 
quarter  billion  and  is  backed  by  a  metallic  reserve  of  one 
and  three-quarter  billion.  Our  national  notes-of-hand, 
which  are  currency  of  larger  denominations  in  the  shape 
of  Government  bonds,  is  about  twenty-six  billion.  Our 
annual  budget  is  about  five  billion.  This  presumes  a 
heavy  tax-paying  ability  for  overhead  alone ;  and,  lack- 
ing facts,  on  the  assumption  that  taxes  absorb  not 
more  than  50  per  cent  of  our  surplus,  implies  a  mini- 
mum capital  wealth  of  5  x  20,  or  100  billion.  If  to  this 
tax-paying  ability  is  added  the  cost  of  luxuries  such  as 
municipal  government,  and  necessities  such  as  tobacco, 
our  capitalized  earning  power  is  probably  far  in  excess 
of  100  billion,  and  this  surplus  would  easily  take  care 
of  our  over-issue  of  bullion  vouchers  which  is  estimated 
as  above  at  about  three  billion.  However,  disregarding 
this  factor,  if  we  add  to  our  floating  notes-of-hand 
(which  are  very  well  endorsed)  this  over-issue,  we 
get  a  total  issue  of  about  twenty-nine  and  a  quarter 
billion. 

If  we  reduce  these  astronomic  figures  to  simpler 
terms,  we  are  in  the  position  of  a  farmer  who  has  a 
mortgage  of  $29,500  on  a  $100,000  farm,  but  who  hesi- 
tates to  purchase  necessary  machinery  or  employ  addi- 
tional labor  because  he  has  only  $1,750  in  gold  buried 
under  the  hearth  which  he  has  to  hold  against  a  one-day 
note  for  $4,750  with  the  local  First  National  Bank,  which 
institution  is  not  legally  authorized  to  advance  money 
against  land. 

Metallic  currency,  then — or  currency  issued  against 
actual  bullion — is  not  a  measure  of  value.  It  is  pri- 
marily a  measure  of  distrust  and  belongs  to  the  region 
of  psychological  research.  The  only  qualification  it 
satisfies  is  that  it  is  a  convenient  medium  of  exchange 
because  of  the  cost  of  substitution  and  other  physical 
properties.  The  cost  of  substitution,  or  scarcity,  may 
not  always  apply,  and  does  not  apply  at  the  moment 
with  any  safety  to  silver.  If  the  Orient  should  become 
as  sick  of  it  as  the  whale  was  of  Jonah,  silver  would 
speedily  become  one  of  our  humblest  byproducts.  Both 
gold  and  silver  have  the  fundamental  weakness  of  being 
subject  to  private  production,  and  this  is  the  identical 
weakness  which  demonetized  the  cowrie  shell. 

If  we  could  agree  upon  a  constitutional  amendment  to 
guard  against  lack  of  scruple  and  lack  of  caution,  I 
would  suggest  that  properly  imprinted  asbestos  disks 
would  be  a  perfectly  satisfactory  medium  of  exchange 
if  these  disks  represented  pledges  of  real  value. 

What  is  advisable  is  a  detached  view  of  the  whole 
situation,  taking  as  a  chastening  factor  the  vital  condi- 
tion that  the  present  equilibrium  is  the  very  medium  of 
our  whole  social  and  economic  culture.  If  our  currency 
is  to  bear  a  just  relation  to  our  real  wealth  and  to  be 
a  true  measure  of  value,  we  must  first  ascertain  what 
constitute  our  tangible  values.  These  without  question 
are  land,  labor,  and  time,  the  limiting  factors  of  pro- 
duction. From  an  engineer's  standpoint,  the  surplus 
yield  over  current  essential  expenses  is  the  measure  of 
surplus  value  per  annum.     If  this  is  represented  by  X, 
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then  20X  approximates  our  total  capital  wealth  on 
the  modest  basis  of  5  per  cent  earnings. 

As  intimated  by  Mr.  Van  Wagenen,  there  should  be  a 
vital  relationship  between  our  total  productive  wealth 
and  our  currency  on  one  hand,  and  our  total  productive 
wealth  and  our  taxation  on  the  other  hand.  This  might 
be  simply  approximated  by  a  currency  issue  based  on 
the  two  factors  of  acreage  and  population  and  a  system 
of  taxation  based  upon  the  same  two  factors,  time  being 
a  con.stant  in  both  cases. 

For  such  a  purpose  the  United  States  would  have  to 
be  divided  into  districts  within  which  the  two  factors 
of  area  and  population  would  be  determined.  Securities 
in  convenient  units  resting  upon  a  Federal  first  lien  on 
all  land-holdings  would  then  be  issued  to  the  owners, 
who,  after  the  first  flush  of  opulence,  would  be  rapidly 
sobered  by  the  fact  that  their  Federal  taxes  would  be 
in  a  just  ratio  to  their  new  negotiable  wealth,  and  as 
chief  taxpayers  they  are  then  faced  with  the  responsi- 
bility of  providing  not  only  all  Federal  revenue,  but 
also  of  providing  a  sinking  fund  for  the  retirement  of 
the  unsecured  currency  outstanding.  A  working  capital 
would  be  provided  in  this  way  very  similar  to  the  pro- 
ceeds of  a  railroad  bond  issue,  and  the  country  would 
probably  enter  a  golden  era  of  development. 

What  would  he  the  effect  of  this  newly  released 
mobile  wealth?  Reverting  to  the  picture  of  the  gloomy 
farmer,  it  would  mean  that  he  would  suddenly  feel  as 
rich  as  his  children  do  normally  when  he  dies  and  the 
estate  is  liquidated.  The  presumption  is,  however,  that 
he  would  turn  this  liquid  capital  into  something  more 
productive  than  automobiles  and  silk  stockings.  In 
case  of  a  dissipation  of  this  capital  and  failure  to  meet 
his  taxes,  the  land  would  revert  to  the  state  and  be 
sold  at  auction  to  would-be  operators.  The  original 
owner  has  already  been  provisionally  compensated,  and 
the  new  owner  would  pay  into  the  treasury  whatever 
sum  was  compelled  by  the  competitive  bidding  of  the 
best  qualified  board  of  appraisers  that  science  could 
evolve — namely  the  neighbors.  The  Government  would 
then  assume  any  deficit  till  it  could  be  absorbed  by  the 
margin  of  taxes  provided  for  the  sinking  fund.  Any 
surplus  in  justice  would  be  handed  as  a  booby  prize 
to  the  late  unsuccessful  operator. 

The  reproaches  leveled  at  such  equitable  proposals  as 
these  will  contain  references  to  the  assignats  of  France 
and  to  the  single-taxers  at  home.  This  cannot  be 
avoided;  the  assignats  were  overdone  and  the  single- 
ta.xers  are  underdone.  The  weakest  point  in  the  man- 
acre-year  is  that  labor  does  not  bear  a  constant  rela- 
tionship to  population,  owing  to  the  hook-worm  and 
original  sin,  but  these  also  introduce  variables  into 
the  single-tax  proposals,  and  into  Professor  Irving 
Fisher's  disappearing  dollar.  If  wheat  and  cotton  are 
to  determine  the  weight  of  the  dollar,  and  the  farmer 
stays  in  bed  and  the  nigger  goes  fishing,  the  gold  miner 
will  have  to  be  driven  to  work  at  the  point  of  a  bayonet. 

I  would,  nevertheless,  put  forward  a  doctrine  which 
may  be  worth  consideration,  namely  that  the  common- 
wealth has  a  vital  interest,  and  should  have  underlying 
control  of  the  supei-ficial  quality  of  land — that  is,  its 
area — as  no  art  can  increase  this  apprecialdy ;  but  the 
vertical  qualities  of  land,  mineralogical  and  agricultural, 
are  so  dependent  upon  individual  art  and  effort  that  it 
is  the  height  of  economic  wisdom  to  leave  them  to  the 
individual,  along  with  self-operating  penalties  in  the 
form  of  taxation.  More  than  ever  you  will  find  that  the 
land-owner  will  work  while  you  sleep. 


As  for  gold,  give  it  its  due  even  at  its  obsequies.  As 
long  as  armies  and  navies  are  considered  necessary, 
so  long  will  gold  be  demanded  by  our  more  suspicious 
and  less  jophisticated  neighbors.  Silver  will  do  for 
China  and  India,  and  colored  cottons  for  the  South  Sea 
Islands.  It  is  all  a  matter  of  education.  But  if  we 
can  within  our  own  national  borders  put  away  these 
childish  things  the  national  dollar  might  well  be  a 
suitable  fraction  of  a  man-acre-year  and  the  total  basis 
for  our  negotiable  securities  a  proper  capitalization  of 
the  net  yield  of  our  man-acre-years,  with  an  identical 
incidence  of  pro-rata  taxation  sufficient  to  provide  run- 
ning e.xpenses  and  a  sinking  fund  for  our  signature 
paper,  known  as  Government  bonds. 

The  final  conundrum  is  the  conversion  of  our  man- 
acre-years  into  a  fonn  acceptable  to  foreign  trade.  It 
looks  difficult,  but  I  think  would  mean  the  payment 
of  V)alances  in  ounces  of  fine  bullion  at  market  price. 
This  may  be  too  simple,  but  it  would  solve  one  domestic 
problem.  Gold  mining  would  become  again  an  art  moti- 
vated by   interest   instead  of  habit. 

A  general  diagnosis  of  the  whole  situation,  then,  is: 

The  United  States  is  probably  collectively  richer  than 
it  ever  was  before,  but  there  have  been  extraordinarj' 
re-concentrations  of  wealth  during  the  unprecedented 
disturbances  of  war. 

This  wealth  is  mainly  modest,  and  normally  tends  to 
keep  out  of  the  way  of  the  tax-collector,  and  the  bulk 
of  it  can  be  found  hidden  in  land  of  the  alleged  greatest 
potential  earning  power. 

The  most  just  approximation  of  potential  earning 
power  can  be  arrived  at  by  using  population  as  a  deter- 
mining factor,  for  where  the  honey  is,  thei'e  will  the 
flies  be  gathered  together. 

The  essential  factors  of  our  current  wealth  are  popu- 
lation, acreage,  and  time.  These  capitalized  might  be 
most  safely  made  the  basis  of  our  negotiable  securities, 
or  in  other  words,  our  currency. 

The  product  of  these  essential  factors  should  also  be 
the  basis  of  our  underlying  domestic  expenses  or  taxes. 

Taxation  and  currency,  then,  .should  be  vitally  related 
and  in  direct  proportion,  both  based  on  the  sources  of 
our  wealth,  but  the  worm  in  the  bud  of  this  entirely 
logical  scheme  is  probably  the  hook-worm. 

David  Atkins. 

San  Franci.sco,  Cal.,  Feb.  19,  1920. 


Trained  Men  at  a  Discount  ? 

We  have  read  with  interest  P.  B.  McDonald's  com- 
munication of  Feb.  2  and  agree  with  his  views  in  every 
respect.  The  pay  of  the  young  engineer  ( and  some  of 
the  older  ones),  is  indeed  a  grievous  subject,  and  it  is 
necessary  that  older  technical  men  come  to  the  aid  of 
their  junior  "brethren  in  misery."  The  idea  of  small 
pay  coupled  with  an  opportunity  for  gaining  large  (?) 
experience  being  satisfactoiy  compensation  is  becoming 
a  much  abused  and  antiquated  one,  and  can  only  be 
overcome  by  united  efforts  and  co-operation. 

We  would  call  Jlr.  McDonald's  attention  to  the  fact 
that  the  technical  engineers  of  this  country  have  organ- 
ized in  such  a  manner  as  to  maintain  individualism  and 
independence,  and  at  the  same  time  influence  conditions 
politically  and  economically,  both  for  the  benefit  of 
themselves  and  everyone  else.  The  American  Associa- 
tion of  Engineers,  an  organization  of  over  11,000  tech- 
nical men,  and  the  largest  technical  society  in  the  world, 
hopes  by  means  of  progressive  education  and  co-opera- 
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tion  ultimately  so  to  alter  conditions  as  to  overcome  the 
discount  on  the  services  of  our  trained  men,  and  make 
their  services  appreciated.  The  association  referred  to 
is  not  in  any  sense  a  labor  union  and  is  not  affiliated 
with  the  American  Federation  of  Labor. 

We  do  not  believe,  as  does  Dean  Ketchum,  that  a  man 
just  beginning  a. career  as  an  engineer  should  be  rated 
so  far  beneath  a  carpenter,  to  use  a  specific  example. 
Recently  we  have  had  some  rather  sad  experiences  with 
carpenters,  but  we  must  admit  there  are  good  and  bad 
carpenters.  However,  we  were  compelled  to  pay  full 
union  wages  for  some  of  the  inferior  variety,  whose 
work  was  necessarily  performed  twice.  It  would  seem 
to  us  that  a  newly  graduated  engineer  is  not  of  less 
value  than  such  a  class  as  just  described.  In  fact, 
should  a  college  graduate  a  man,  the  value  of  whom  the 
dean  gave  such  an  estimate,  it  would  not  speak  vei'y 
highly  of  the  abilities  of  that  dean  or  his  subordinates 
as  instructors,  or  the  standing  of  his  institution  of 
learning. 

Our  medical,  dental,  and  law  colleges  have  never 
instilled  into  the  minds  of  their  undergraduates  that, 
upon  completing  their  courses,  they  would  be  compelled 
to  struggle  along  for  years  to  eke  out  an  existence.  On 
the  other  hand,  students  in  these  colleges  are  taught  to 
enter  the  practice  of  their  professions  and  receive  the 
same  remuneration  from  the  beginning  as  that  received 
by  their  older  and  more  experienced  professional 
brothers.  And  the  national  societies  to  which  these  men 
belong  back  them  to  the  limit.  The  professoi-s  in  our 
technical  engineering  colleges  have  for  years  followed 
the  reverse  course,  and  as  a  result  engineers  have  gone 
out  into  the  world  with  an  idea  that  they  are  not  entitled 
to  more  than  a  bare  living  wage.  This  practice  must  stop 
before  the  young  engineer  can  have  any  confidence  in 
his  own  ability  and  become  one  of  the  leading  men  of 
his  community,  which  position  rightfully  belongs  to 
him.  Is  not  the  young  engineer  of  as  much  value  to 
the  community  as  the  young  doctor,  dentist,  or  lawyer? 

Inspiration,  Ariz.,  Robert  S.  Allen 

Feb.  20,  1920.  C.  B.  Alexander. 


Canada's  Alleged  Autonomy 

The  Canadian  Mining  Journal,  in  its  issue  of  Jan. 
16,  commenting  upon  an  editorial  which  recently  ap- 
peared in  the  Engineering  and  Mining  Journal  on  the 
League  of  Nations,  objecting  to  the  plural  vote  for  the 
British  Empire,  remarks  that  the  article  "betrays  a  curi- 
ous inability  to  understand  the  status  of  Canada." 
Referring  to  British  colonies  for  which  votes  are 
claimed,  our  contemporary  goes  on  to  say  that  "each 
of  the  peoples  so  named  constitutes  a  self-supporting, 
autonomous,  sovereign  nation,  and  if  this  fact  is  not 
understood  throughout  the  world,  it  is  only  possible  to 
express  surprise."  The  Canadian  Mining  Journal  be- 
trays a  curious  inability  to  understand  the  English 
language  when  it  describes  Canada  as  an  autonomous, 
sovereign  nation.  Canada  went  to  war  automatically 
as  soon  as  England  declared  hostilities.  Her  govern- 
ment pledged  aid  to  the  Allies,  and  preparations  for 
an  expedition  were  under  way  on  an  extensive  scale 
long  before  the  assent  of  the  Canadian  Parliament  was 
asked  as  a  mere  matter  of  form.  During  the  con- 
troversy which  ensued  the  principle  that  "when  Britain 
is  at  war  Canada  is  at  war"  was  accepted  by  all  parties 
with  the-exception  of  the  Quebec  Nationalists.  How  can 
a  country  claim  sovereignty  and  nationhood  when  it  is 


bound  to  render  military  aid  to  a  suzerain  power  when- 
ever the  latter  demands  it? 

Lord  Robert  Cecil,  a  prominent  advocate  of  the 
League  of  Nations,  in  a  recent  speech  displays  the  same 
"curious  inability  to  understand  the  status  of  Canada" 
at  which  the  Canadian  Mining  Journal  can  only  express 
surprise.  He  is  reported  as  saying  that  "We  could  not 
continue  indefinitely  the  system  by  which  the  direction 
of  our  foreign  policy  was  exclusively  in  the  hands  of 
the  mother  country,  though  any  blunder  in  it  might 
affect  the  prosperity  and  possibly  the  national  existence 
of  all  parts  of  the  empire."  In  the  face  of  such  an 
admission  the  claim  that  Canada  and  the  other  Domin- 
ions are  entitled  to  representation  in  the  League  as 
autonomous  and  sovereign  states  is  preposterous. 

Phillips  Thompson. 

Oakville,  Ontario,  Feb.  l(i,  1920. 


Hampering  Development  of  Natural  Resources 

An  award  has  been  made  to  locators  of  oil  lands  in 
the  Swift  Current  country,  northwestern  Montana, 
within  the  .so-called  Glacial  Park,  in  the  sum  of  $16,000. 
.The  order  directing  the  allowance  of  the  sum  named 
was  handed  down  by  a  commission  sitting  on  the  case 
in  proceedings  by  the  Government  to  get  the  locators 
out  of  the  "park." 

The  "park"  is,  like  the  woods  of  northern  Maine, 
Michigan,  or  Canada,  an  almost  primeval,  virgin,  moun- 
tain and  forest  country,  in  which  residents  of  this 
part  of  the  world  used  to  enjoy  hunting,  fishing,  and 
camping.  Other  than  this,  there  are  its  natural  re- 
sources. 

Some  years  ago  oil  was  prospected  for  and  discovered. 
The  Government  admits  the  fact ;  admits  the  validity 
of  the  locations,  the  expenditures,  and  other  compliance 
with  Federal  reciuirements;  else,  failing  to  oust  these 
pioneer  oil  men  through  other  means,  the  Government 
would  not  have  had  recourse  to  condemnation  proceed- 
ings to  drive  them  out. 

With  its  right  hand  the  Government  makes  laws  to 
encourage  the  development  of  our  natural  resources  and 
to  increase  the  wealth  of  the  nation  (incidentally,  this 
part  of  the  country  is  paying  a  high  premium  on  oil, 
gasoline,  and  other  petroleum  products)  while,  with  its 
left  hand,  the  Government  suppresses  the  inception  of 
industry,  of  development,  and  drires  out  the  man  who 
is  willing  to  risk  his  money  in  proving  up  new  territory 
and  advancing  progress. 

The  oil  has  been  proven.  The  Government  does  not 
deny  this  fact.  Locators  have  complied  with  the  laws. 
Otherwise  proceedings  of  a  different  nature  would  have 
been  held  against  them.  Failing  otherwise  the  Govern- 
ment, our  Government,  the  oil  man's  Government,  pro- 
ceeds to  drive  them  out. 

Finally,  the  fact  stands  out  that  development  is  to 
be  suppressed  and  the  greatest  good  to  the  greatest 
number  made  subservient  to  ofllcialdom. 

It  is  not  that  there  is  no  oil,  or  that  the  locators  have 
not  complied  with  the  law,  and  therefore  must  get  off: 
it  is  not  that  they  have  the  oil,  have  complied  with  the 
law,  and  therefore  may  have  the  rights  that  the  laws  of 
the  country  give  them.  No,  they  must  get  off.  What 
law,  what  justice,  what  right  is  there  in  this,  either  to 
the  locator,  or  the  citizens  who  would  benefit  by  the 
development  of  such  natural  resource?       L.  S.  Ropes. 

Helena,  Mont.,  Feb.  23.   1920. 
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Much  Too  Much 

Marshall  O.  Leighton,  who  recently  addressed  the 
mass  meeting  of  engineers  in  New  York  on  the  need 
of  a  National  Department  of  Public  Works,  was  asked 
"what  professional  politicians  thought  of  the  proposed 
department."  With  a  smile  Mr.  Leighton  replied,  "One 
politician,  and  a  typical  one,  said,  'This  is  so  good  it 
ought  to  be  enacted  at  once.  It  is  also  so  good  that  it  is 
too  much  to  expect  it  to  be  passed  in  the  present 
session.' " 

Simplified  Spelling 

Mr.    McGinty    has    written    to    inquire    what    others 
think  of  simplified  spelling,  at  the  same  time  expressing 
himself  forcibly  upon  it : 
Mistr  Editr: 

Wanst  befor  I  addrest  yur  paper  abowt  this  hir  nu  sini- 
plifyd  "spelliag".  I  see  by  a  nu  surkulur  leeflet  that  an  , 
Institut  mimber  owt  in  the  gloryus  state  av  gold  an'  sun- 
shine, froots  an'  flowrs,  razins  an'  nuts  is  stil  enthusyastik 
abowt  puting  it  ovr  on  the  Institut.  What  astonishes  me 
is  that  he  stil  spelz  his  nam  the  old-t'ashund  wai  insted 
av  ritin'   it  "Shokli". 

I  hav  bekuni  partly  rekunsyld  tu  the  inovayshun,  but  I 
wud  lyk  to  no  whot  uthrs  think  abowt  the  greatly  improvd 
wai  av  ritin'  the  word  "spelliag"  az  emploid  in  Mistr 
Shokli's  argymint  av  Oktobr  26,  1919,  in  the  Institut 
surkulur. 

This  simplifyd  "spelliag"  bizniz  is  tu  mutch  lyk  the 
Bolshevik  sistum  av  simplifyd  maridj,  whitch  thai  kolz 
iiashn'lizin'  the  wimniin.  "Spelliag"  ain't  spellin'.  It's  onli 
a  wai  av  nashn'Iizin'  al  the  letrz  av  the  alfaabet.  With 
gud  old-fashund  .spellin  ye  can  tell  the  ansistry  av  anny 
rayspictabul  wurrd  by  lukin'  at  the  sweet  litl  face  av  it. 
If  ye  don't  need  it,  ye  can  always  sind  it  hom  or  sum  gud 
kind  mish'nary  diksh'nary  will  nurs  it  til  it's  wanted. 

But  with  "spelliag,"  whitch  sum  folks  wud  like  to  father, 
al  thim  nu  wurrds  is  plain  bastards;  havin'  no  mother 
tongue,  at-all,  at-all.  Will  the  Wimmin's  Awgzillery  av 
the  Institut  tol'rayt  sich  goin's  on?  BiL  McGlNTl. 

Nu  York,  Jan.  29.   1920. 

Chuckawalla  Code 

The  constitution  of  the  Chuckawalla  Society,  with 
headquarters  at  Randsburg,  Cal.,  provides  that  no  man 
who  has  violated  desert  law,  or  who  at  any  time  in 
any  place  has  been  in  jail,  or  who  has  abused  the 
confidence  of  the  outlander  who  "grubstaked"  him,  or 
who  has  sacrificed  his  personal  credit  on  the  altar  of 
greed  and  graft,  shall  be  eligible  for  membership.  The 
society  was  organized  in  1917  in  Revenue  Canyon, 
Argus  Range,  Inyo  County.  Its  membership  is  limited 
to  residents  of  the  desert  section  of  Kern,  Inyo,  and 
San   Bernardino  counties,   California. 

.\  Desert  Disaster 

Down  in  the  Joplin-Miami  zinc  field  the  Blue  Mound 
Mining  Co.  recently  -built  a  narrow-gage  railroad 
across  the  principal  road  leading  from  .Toplin  to 
Picher,  Okla.,  and  stationed  a  superannuated  miner  as 
watchman  to  prevent  a  collision  between  automobiles 
and  the  little  steam  locomotive.  The  track  is  just 
north  of  the  Kansas-Oklahoma  state  line,  a  location 
that  has  long  been  a  favorite  one  for  officers  of  the 
law  waiting  to  waylay   reckless  citizens  who  attempt 


to  make  money  out  of  the  fact  that  Oklahomans  are 
thirsty  and  anxious  to  pay  a  good  price  for  wet  goods 
that  the  daring  bring  from  Joplin.  Recently,  just  at 
dusk,  an  automobile  came  racing  down  from  the  north 
just  as  the  little  locomotive  was  about  to  take  posses- 
sion of  the  highway.  The  old  watchman  hastened  to 
flag  the  driver,  who,  after  he  had  stopped  his  car,  took 
one  look  and  then  reached  hurriedly  behind  him, 
drew  out  a  bottle  and  crashed  it  on  the  hub  of  the 
car.  "I  give  you  my  world,  officer,"  he  said,  "that's 
every  bit  I've  got!"  Whereupon  the  old  watchman, 
gazing  sadly  at  the  broken  bottle,  exclaimed,  "You 
damn  fool!  I'm  a  flagman,  not  an  officer,  'nd  I  wish  I'd 
let  you  run  into  that  engine;  couldn't  've  done  no 
worse  than's  been  done!" 

The  Prospector's  Lament — A  Waltmasonette 

While  the  engineers  keep  saying  that  the  prospector 
has  quit,  or  he  ain't  so  energetic  as  he  one  time  used  to  be, 
there's  a  reason  for  his  slackin'  and  if  you  will  wait  a  bit. 
I  think  that  I  can  make  it  just  as  plain  to  you  as  me. 
First:  go  back  a  score  of  years  or  morp  to  the  good  old 
palmy  days  when  a  man  was  treated  like  a  man,  so  long 
as  he  played  straight ;  and  he  wasn't  bein'  pestered  to 
reform  or  mend  his  ways,  and  didn't  worry  much  about 
the  walkin'  delegate.  And  could  always  get  a  grub-stake 
and  his  credit  all  the  time  was  as  good  as  any  banker's, 
though  his  settlements  was  slow;  he  could  pay  his  bills 
by  workin'  through  the  winters  at  some  mine  where  the 
boss  was  glad  to  see  him  come  and  loath  to  see  him  go. 
The  ranchers  used  to  help  him,  and  the  U.  S.  G.  S.  boys 
always  gave  him  a  few  pointers  when  he'd  stroll  into  their 
camp;  and  his  yams  (for  compensation)  added  somewhat 
to  their  joys,  for  they  knew  him  as  a  worker,  not  some 
good-for-nothing  tramp. 

You  would  never  call  him  vicious,  'tho  he  had  a  vicious 
rate  of  workin'  at  a  faro  bank  or  buckin'  the  roulette,  and 
he  played  a  middlin'  hand  at  draw,  and  took  his  liquor 
straight,  but  in  spite  of  all  his  failin's  he  would  be  pros- 
pectin'  yet,  if  it  hadn't  been  for  copper  bein'  found  in 
country  rock  where  they  put  up  an  oil  derrick  to  sample 
out  the  vein;  if  it  hadn't  been  that  silver  dropped  so  nearly 
out  of  hock  that  the  prospects  was  it  never  could  be  brought 
to  pay  again.  If  it  hadn't  been  that  even  gold  was  gettin' 
hard  to  sell  and  he  sometimes  couldn't  sell  or  even  give 
his  lead  away,  and  it  surely  was  amazin'  how  the  smelter 
rates  ain't  fell  and  the  "wops"  that  worked  as  miners 
wasn't  worth  a  buck  a  day.  Yet  with  all  the  prices  droppin' 
the  costs  was  on  the  stack  and  National  Parks  took  so  much 
land  there  was  no  place  to  go,  so  in  spite  of  all  the  dis- 
tance, he  loaded  up  his  jack  and  crossed  the  Rio  Grandy 
for  a  chance  in  Mexico. 

Now,  there  ain't  no  use  denyin'  that  the  game  was  some- 
what tryin'  when  they  started  revolutin'  and  some  bandits 
stole  his  mules,  and,  a-thinkin  they  was  strayin'  he  sets 
out  to  do  some  tyin',  gets  back  to  camp  and  finds  they've 
stole  his  grub  and  clothes  and  tools.  There  ain't  no  use  a 
dwellin'  on  the  treatment  that  he  gets,  if  he  called  upon  a 
Consul  (him  that  works  for  Uncle  Sam)  —  (if  you've  been 
there  you've  found  that  out,  if  not,  just  place  no  bets,  for 
all  the  help  you'll  get  from  them  ain't  worth  a  tinker's 
damn).  .\nd  he  has  to  hunt  a  job  biick  home,  but  it's  no 
work  for  a  miner  (they  run  a  sawmill  cuttin'  stulls  where 
they  don't  do  cave  stopin';  and  the  single-jack  has  been 
put  out  by  a  thing  called  Water  Leyner),  and  the  wops 
and  bohunks  gets  the  jobs  as  soon  as  they  are  open.  So 
he  hunts  a  job  from  camp  to  camp  or  takes  a  chance  that's 
given,  and  husks  the  pun'kins,  stopes  the  spuds — forever 
recollectin'  that  this  Gov'ment  seems  to  try  to  stop  his 
makin'  of  a  livin',  in  the  way  he's  most  familiar  with — 
Prospectin'. 

The  game's  not  like  it  used  to  be,  'tho  it's  no  less  inter- 
estin';  but  the  man  who  finds  a  claim  to  sell  has  just  begun 
his  toil — for  the  man  who  used  to  look  for  mines  and  was 
open  for  investin',  is  doin'  all  his  plungin'  in  the  newer 
game  of  oil. 
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Deficiencies  in  American  Mining  Laws 

Importance  of  Patenting  Mineral  Claims — Difficulty  of  Fixing  Markings  in  Slide  Rock — Federal 

Statute  Compelling  Recording  Advocated — Need  of  Arousing  Interest  and 

Discussion  by  National  Bodies  and  the  Public 

By  a   E.  Ring 

Written    exclusively    for    Knniufrrinfj    a  lul    Mining    Journal 


THERE  has  been  considerable  agitation  during  the 
last  few  years  in  regard  to  the  remodeling  of  the 
Federal  mining  laws,  looking  toward  the  elimina- 
tion of  the  so-called  "Law  of  the  Apex."  Most  engi- 
neers agree  as  to  the  deficiencies  of  this  law,  but  also 
that  the  abolishing  of  extra-lateral  rights  would  cause 
further  extensive  litigation.  It  is  doubtful  whether 
such  a  radical  change  will  ever  be  effected.  However, 
there  are  many  other  provisions  of  the  Federal  laws 
which  are  seriously  in  need  of  modification  which  will 
at  least  do  away  with  some  of  the  causes  of  di-spute 
between  owners  of  patented  claims  and  decrease  the 
expense  of  holding  and  possibly  of  marketing  such 
claims. 

Every  engineer  who  has  had  to  survey  or  have  sur- 
veys made  of  patented  claims  has  had  to  deal  with  the 
"missing  corner"  problem.  American  laws  call  for  a 
stone  monument  or  a  4  x  4-in.  post  at  the  corners  of  a 
claim.  The  stone  monument  frequently  consists  of  a 
mere  or  less  durable  stone,  which,  after  a  few  years, 
often  mysteriously  disappears. 

If  it  is  on  ranch  land,  it  may  be  plowed  up;  if  on  a 
hillside,  buried,  or  washed  away;  if  of  granite  or 
some  similar  rock,  it  may  easily  disintegrate  and  become 
unidentifiable.  If  a  post  is  used,  it  rots  off  at  the 
surface  of  the  ground  in  a  comparatively  short  time, 
and  the  corner  is  lost;  if  the  post  is  on  a  steep  hillsid'3 
in  districts  where  the  snowfall  is  heavy,  a  small  snow- 
slide  will  often  destroy  it;  if  on  slide  rock,  it  may  or 
may  not  last  a  while,  but  in  any  event  is  extremely 
unstable.  The  net  practical  result  is  that  a  few  years 
after  the  survey  is  actually  made,  it  is  the  exception  to 
find  all  of  the  corners  of  a  claim  in  place  on  the  ground, 
especiaUy  in  mountainous  country. 

Corners  Limit  Claimant's  Ownership 

There  are  bound  to  be  errors  in  the  surveys  of  claims 
not  contiguous.  These  may  be  small  and  due  to  the 
roughness  of  the  country  or  of  greater  extent  due  to  an 
error  of  the  surveyor.  When  the  ground  between  such 
claims  is  eventually  covered  and  surveyed  for  patent, 
these  mistakes  cause  endless  trouble,  which  may,  in 
fact,  be  the  primary  cause  of  litigation,  when  the  cor 
ners  of  the  previously  surveyed  claims  are  not  in  place. 
It  is  also  often  found  that,  though  the  figures  as  given 
by  certain  patent  surveys  show  the  ground  to  be  all 
taken  up,  the  actual  corners  in  place  on  the  ground 
show  the  existence  of  a  fraction.  The  converse  of  this 
is  also  true ;  namely,  that  the  patent  notes  may  claim 
more  ground  than  actually  exists.  If  the  corners  are 
in  as  originally  placed  by  the  deputy  surveyor,  this 
trouble  can  be  corrected  by  resurveys,  as  the  courts 
hold  that  the  corners  on  the  ground  limit  the  claimant's 
ownership,  even  though  the  notes  may  call  for  addi- 
tion.-; 1  or  less  ground 

It  would  therefore  seem  that  if  the  law  compelled 
surveyors   to   place   more  permanent   corners   much  of 


this  difficulty  might  be  obviated.  A  piece  of  rail  or  a 
pipe  of.  say,  two  or  three  inches  diameter,  driven  three 
to  four  feet  into  the  ground,  would  make  a  far  more 
durable  corner  than  the  present  post  or  stone.  The 
number  and  corner  of  the  claim  could  be  stamped  on 
such  a  corner  with  little  more  trouble  than  is  caused 
by  the  present  scribing  or  chiseling  methods. 

The  placing  of  corners  is  also  an  important  matter. 
I  had  occasion  recently  to  survey  the  surface  work  on 
a  group  of  claims  lying  on  a  stesp  hillside  in  Colorado. 
In  searching  for  the  claim  corners  to  connect  the  work 
with  the  patent  surveys,  I  was  able  to  find  but  one 
corner  out  of  the  six  which  were  situated  on  the  end- 
lines  of  the  four  claims  on  one  end  of  the  group.  This 
corner  was  on  the  crest  of  a  ridge,  and  well  protected 
from  the  elements. 

The  "Witness  Corner' 

Where  the  corner  falls  in  slide  rock,  it  is  a  hard 
matter  to  establish  anything  like  a  permanent  corner. 
The  stone  monument  is  absurd  and  the  wooden  post  is 
far  from  satisfactory.  Where  there  is  slide  rock,  there 
is  usually  a  cliflf  or  solid  outcrop  somewhere  along  the 
claim  line  within  reasonable  distance  of  the  position 
of  the  corner,  and  it  would  seem  'that  a  small  piece  of 
three-quarter  or  one-inch  steel  or  pipe  set  a  few  inches 
in  this  as  a  "witness  corner"  .should  be  required  in  addi- 
tion to  the  placing  of  temporary  corners  at  the  cor- 
ners' correct  position.  At  present,  such  a  "witness 
corner,"  or  what  the  law  allows  to  pass  for  a  corner,  is 
required  only  where  the  actual  position  of  the  corner 
falls  in  an  inaccessible  place.  The  deputy  surveyor, 
howevei',  almost  invariably  places  his  corners  in  their 
true  location  if  there  is  any  possible  way  of  doing  so, 
no  matter  if  the  corner  falls  in  a  creek  bed,  a  swamp, 
a  ditch  or  on  slide  rock,  and  such  a  corner  is  almost 
worthless.  Further,  "witness  corners,"  and  sometimes 
corners  themselves,  are  occasionally  established  by  chis- 
eling a  cross  on  a  boulder  or  face  of  a  cliff.  This  prac- 
tice should  be  prohibited.  The  rock  wears  away  in 
time  from  ordinaiT  weathering,  and  the  corner  is  lost, 
or  it  may  easily  be  covered  up  so  that  one  cannot  find  it. 

Another  matter  which,  though  hardly  a  cause  for 
legal  difficulties,  is  nevertheless  a  source  of  much  annoy- 
ance, is  the  practice  of  giving  the  same  survey  number 
to  each  and  all  claims  surveyed  as  a  group,  as  is  done 
in  Coloi-ado.  The  engineer,  trying  to  locate  himself 
on  the  land  covered  by  such  a  group  of  perhaps  ten 
claims,  finds  a  corner  marked,  say,  4/8275.  There  are 
in  this  group  ten  claims,  and  therefore  ten  corners 
similarly  marked.  Unless  he  happens  to  know  the 
ground,  or  can  identify  the  corner  from  some  natural 
object,  he  is  kept  guessing  until  he  finds  other  corners 
and  can  compare  relative  positions.  The  only  excuse 
for  this  practice  appears  to  be  a  slight  saving  in  the 
duties  of  the  indexer  in  the  surveyor  general's  office. 
There  is  no  good  reason  why  each  claim  should  not  have 
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a  separate  number  so  that  the  finding  of  any  corner  of 
it  on  the  ground  will  immediately  establish  the  position 
of   the  claim. 

There  should  be  a  Federal  law  making  it  compulsory 
that  anyone  obtaining  a  patent  for  a  mineral  claim 
should  have  the  patent  recorded  in  order  to  complete 
the  validating  of  his  title.  Ownership  of  real  estate 
must  be  proved  by  a  recorded  deed.  If  such  deed  were 
burned  or  lost  without  having  been  recorded,  the  holder 
would  lose  his  title  to  the  property.  Why  should  a 
patent  from  the  Government  be  regarded  in  any  dif- 
ferent light?  I  would  go  even  further  and  suggest 
that  every  survey  for  patent  should  be  recorded  in  the 
county  in  which  it  is  situated,  no  matter  whether  appli- 
cation for  patent  is  made  or  not. 

Probably  the  best  way  to  obtain  action  on  questions 
of  this  kind  is  to  start  an  open  discussion  in  the  pages 
of  Engineering  and  Mining  Journal  and  eventually  to 
get  the  larger  mining  societies  to  bring  them  before  the 
proper  legislative  bodies.  The  country  will  never  have 
better  laws  or  find  remedies  for  the  faults  in  the  present 
ones  unless  such  matters  are  taken  up  by  national  pro- 
fessional organizations  and  brought  before  the  public, 
the  profession  interested,  and  the  legislators. 


Miners    and  Brenners'  (Smelters) 
Standard  Dish 

By  a.  H.  Fay 

Written  exclusively  for  Engineering  and  Mining  Journal 

IN  THE  old  days  there  was  no  Bureau  of  Standards  or 
International  Bureau  of  Weights  and  Measures  but 
in  spite  of  that  fact,  vessels  of  lawful  dimensions  were 
preserved  for  the  convenience  of  industry.  The  accom- 
panying illustration  shows  the  miners'   standard  dish 


as  used  in  the  County  of  Derby,  England,  in  the  six- 
teenth century.  The  inscription  on  the  dish  bears  the 
date  Oct.  4,  1513,  as  indicated  in  the  following  para- 
graph, which  is  a  verbatim  copy  of  the  original  text: 

"This  Dishe  was  made  the  iiii  day  of  October  the 
iiii  yere  of  the  Keigne  of  Kyng  henry  the  viii,  before 
George  Erie  of  Shrowesburj'  steward  of  ye  kyngs 
most  honourable  household  and  also  steward  of  all  the 
honour  of  Tutbery,  by  the  assent  and  consent  as  well 
of  all  the  Mynours  as  of  all. 

"The  Brenners  within  and  adjoining  the  lordsnip  of 
Wyrkysworth  percell  of  said  honour.  Thi.s  Dishe  to 
Remayne  in  the  Motte  hall  at  Wyrkysworth  hangying  by 
a  cheyne  So  as  the  Merchantfs  or  mynours  may  have 
re-sort  to  ye  same  at  all  tymes  to  make  the  trw  mesur 
after  the  same." 

The  figures  at  the  top  and  on  the  enas  of  rne  dish 
are  rude  representations  of  "talbots  rampant,"  the 
armorial  bearing  of  the  Earl  of  Shrewesbury.  From 
measurements  taken  by  William  Sherwin,  clerk  to 
Charles  Hunt  of  Wyrkysworth,  the  dimensions  of  the 
dish  are  found  to  be  as  follows:  length  at  the  top. 
21.5  in.;  length  at  the  bottom,  20.7  in.;  width  at  the 
top,  5.3  in.;  width  at  the  bottom,  5.2  in.;  depth,  4.26  in. 
The  sides  are  slightly  curved.  F'rom  these  dimensions, 
the  dish  is  calculated  to  contain  472  cubic  inches,  or 
14  1/21  pints  dry  measure.  This  was  a  standard  of 
measure  used  in  the  lead  mines. 

This  illustration  was  taken  from  the  "Derbyshire 
Miner's  Glossary,"  published  in  1824,  by  James  Mander, 
mineral  steward  to  His  Grace  the  Duke  of  Rutland  and 
the  Right  Honorable  Earl  of  Newburgh. 

It  affords  an  interesting  insight  into  the  customs  of 
the  early  miners  of  England.  Agricola  gave  similar  de- 
scriptions of  German  mining  customs  as  well  as  illus- 
trations of  ancient  smelter's  practices. 


m:./-" 
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Recovery  of  Caved  Stopes 

Successful  Method  Evolved  at  a  Mine  in  the  Slocan  District  of  British  Columbia  To  Meet  a 

Difficult  Situation — Details  of  the  Respective  Steps 
In  the  Process 

By  Douglas  La. 

Written  exclusively  for  Engineering  and  Minmg  Journal 


INSTANCES  of  caving  and  subsequent  recovery  of 
stopes  are  of   interest,    inasmuch   as   the  expedients 
adopted,  in  whole  or  in  part,  may  be  of  service  to 
others  in  a  similar  predicament. 

A  cave  occurred  at  a  mine  in  the  Slocan  district, 
British  Columbia.  A  milling  orebody  had  been  opened 
up  by  two  raises  ( shown  in  the  longitudinal  section  as 
No.  1  and  No.  2  manways)  at  points  75  ft.  apart  in  a 
drift.  The  latter  showed  but  little  ore  in  the  back, 
whereas  both  raises  disclosed  good  ore  within  a  very 
few   feet   of   the   drift.      Consequently,    prior   to   com- 


a  distance  of  30  ft.  and  was  kept  in  advance  of  the 
western  back  of  the  .stope.  The  vein  dip  was  about  75 
ueg.  The  vein  filling  consisted  of  brecciated  quartz, 
with  galena  and  blende,  and  exhibited  the  customary 
hardness  of  the  ore-bearing  filling  in  this  mine.  The 
average  stoping  width  was  about  10  ft. 

At  first  the  best  ore  was  found  in  the  eastern  portion 
of  the  stope,  and  to  meet  the  exigencies  of  the  ore  situ- 
ation, that  portion  of  the  stope  was  attacked  more  vigor- 
ously, and,  consequently,  the  western  portion  of  the 
back  was  lower  than  the  eastern. 
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mencing  stoping,  it  was  decided  to  leave  a  pillar  of 
ground  in  place  immediately  above  the  drift,  about  10 
ft.  in  thickness,  through  which  short  raises  were  run  at 
intervals  of  about  15  ft.  to  serve  as  ore  passes,  this 
procedure  dispensing  with  timbering  the  drift  and 
opening  up  the  stope  in  the  customary  way. 

The  need  for  milling  ore  being  urgent,  shrinkage 
stoping  was  not  adopted.  Both  walls  were  apparently 
good;  accordingly,  the  stope  was  stulled  in  the  usual 
way,  and  all  ore  withdrawn  as  soon  as  broken.  Before 
stoping  began.  No.  1  manway  had  been  carried  up  to  a 
point  115  ft.  above  the  drift,  had  run  out  of  ore  at  100 
ft.,  and  had  been  discontinued.     No.  2  manway  was  up 


No  trouble  whatever  was  experienced  until  the  back 
of  the  western  portion  of  the  stope  was  about  40  ft. 
above  the  drift.  At  this  point  the  vein  began  to  flatten 
off  considerably,  and  the  foot  wall  became  very  soft, 
necessitating  posting  of  all  stalls  and  lagging  of  the 
foot  wall.  The  ore  being  extremely  good,  stoping  was 
temporarily  suspended  and  a  close  inspection  made  of 
all  stulls  at  lower  points. 

It  was  considered  that,  in  view  of  the  strong  upward 
and  westward  trend  of  the  ore,  a  large  body  was  yet 
to  come  under  extraction,  and  therefore  considerable 
expense  in  the  way  of  reinforcing  timbers  was  justified. 
All  lower  stulls  were  therefore  posted  en  foot  and  hang- 
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ing  walls,  and  the  entire  foot  wall  was  lagged.  Stoping 
was  then  again  resumed,  but  it  was  further  decided  to 
allow  the  stope  to  fill  and  to  mine  thereafter  by  shrink- 
age. To  break  the  fall  of  ore  until  the  stope  filled,  it 
was  also  decided  to  half  lag  floors  at  intervals  on  foot 
and  hanging  walls  respectively. 

Soon  after  resumption  of  stoping.  one  night  a  crack 
developed  close  to  the  back  of  the  stope.  which  extended 
throughout  the  stope,  approximately  paralleling  the 
back.  It  then  seemed  only  too  likely  that  an  extensive 
slip  of  the  foot  wall  was  imminent,  which  nothing  could 
avert.  Accordingly,  all  men  were  at  once  withdrawn 
from  the  stope.  The  following  night  the  entire  foot 
wall  caved,  taking  out  all  timber  and  causing  further 
caving  of  the  unsupported  hanging  wall.  Fortunately, 
both  No.  1  and  No.  2  manways  were  left  quite  intact, 
but  all  chutes  were  left  unavailable  except  No.  6  chute 
of  No.  2  man  way. 

The  back  of  the  stope  itself  did  not  cave  to  any 
appreciable  extent,  caving  being  confined  to  a  thickf  ess 
of  about  10  ft.  of  altered  ground  in  the  immediate 
vicinity  of  the  foot  wall,  and  to  the  hanging  wall,  which 
caved  to  a  width  of  about  5  ft.  The  material  from  the 
cave,  consisting  mainly  of  large  blocks,  filled  the  stope 
to  within  about  25  ft.  of  the  back.  The  height  of  the 
back  from  the  filling  precluded  entry  into  the  stope, 
owing  to  the  danger  of  falling  masses. 

It  was  evident  that,  apart  altogether  from  the  danger 
involved,  the  question  of  timbering  the  entire  stope 
from  muck  pile  to  back  could  not  be  considered,  by  rea- 
son of  the  expense  and  the  time  it  would  occupy.  Obvi- 
ously, the  best  course  was  to  fill  the  stope  with  waste 
to  within  a  few  feet  of  the  back,  to  prevent  any  further 
movement;  after  which  it  was  decided  to  create  an  in- 
termediate drift  by  drifting  eastward  from  the  top  of 
No.  2  manway  (which  was  up  100  ft.)  level  with  the 
back  of  the  eastern  portion  of  the  stope,  and  where  this 
drift  entered  the  cave  square  sets  would  begin  on  top 
of  the  filling  and  be  continued  to  No.  1  manway.  Along 
this  intermediate  drift,  ore  extracted  above  would  be 
trammed  to  No.  6  chute  of  No.  2  manway. 

It  was  decided  to  fill  the  stope  with  waste  by  con- 
tinuing No.  1  manway  upward  at  the  east  end.  Waste 
for  the  western  portion  was  supplied  by  driving  east 
from  the  top  of  No.  2  manway  for  a  distance  of  20  ft., 
then  crosscutting  to  the  hanging  wall,  and  sinking  the 
distance  of  approximately  15  ft.  to  connect  with  the 
caved  stope.  This  winze  constituted  a  pass  for  waste 
got  by  continuing  the  crosscut  into  the  hanging  wall. 
Moreover,  it  was  obvious  that  it  would  serve  not  only 
for  filling  the  caved  stope  but  also  for  filling  the  space 
created  by  the  extraction  of  the  rectangular  block  of 
ground  immediately  adjacent  to  the  winze,  when  this 
should  come  under  attack. 

The  foregoing  program  was  put  into  effect,  filling 
proceeding  at  both  ends  of  the  stope  simultaneously, 
without  hitch  of  any  kind.  When  the  angles  of  repose 
had  been  reached  by  the  respective  muck  piles  at  each 
end  of  the  stope,  the  muck  from  No.  1  manway  was 
shoveled  ahead  and  toward  the  hanging  wall,  and  tim- 
bering was  started  on  the  foot  wall  on  top  of  the  muck 
pile,  and  continued  for  a  distance  of  20  ft.  This  enabled 
a  small  foot-wall  raise  to  be  run  up  in  the  foot  wall  at 
this  point,  which  furnished  the  remaining  waste  nec- 
essary to  complete  the  filling  of  the  stope. 

It  now  only   remained  to  complete   the   intermediate 


drift  mentioned  to  render  the  immediate  resumption  of 
stoping  possible.  The  outbreak  of  the  Great  War,  how- 
ever, prevented  my  witnessing  the  actual  extraction.  It 
might  be  added  that  plans  for  the  continuation  of 
shrinkage  stoping  above  the  intermediate  drift  provided 
for  putting  in  a  row  of  stalls  about  6  ft.  above  the  in- 
termediate drift  timbers.  Though  the  ore  chutes  were 
to  be  in  the  latter,  the  weight  of  broken  ore  in  the 
stope  would  be  taken  by  the  stulls,  and  thus  any  trouble 
resulting  from  settlement  of  sets  on  the  muck  pile 
would  be  avoided.  Holes  were  to  be  left  in  the  lagging 
over  the  row  of  stulls  on  the  foot-wall  side  at  points 
midway  between  the  chutes  in  the  intermediate  drift 
timbers.  The  latter  is,  of  course,  standard  practice  at 
some  mines  where  shrinkage  stoping  is  the  rule,  but  in 
this  particular  instance  the  essential  idea  of  the  row  of 
stulls  was  to  take  the  weight  of  the  broken  ore  off  the 
intermediate  drift  timbers,  rather  than  to  afford  a 
means  whereby  large  pieces  of  ore  could  be  broken 
before  reaching  the  chutes. 


Do  Not  Throw  Away  the  Slacked  Carbide 
By  Harry  E.  Scott 

There  are  not  many  who  realize  the  different  ways 
slacked  carbide,  the  fine  -screeiiings  from  the  miners' 
lamps,  can  be  used.  As  a  rule  the  miner  dumps  the 
carbide  out  of  his  lamp  into  a  box  when  he  comes  off 
shift,  and  later  this  is  screened  and  the  coarse  is  saved 
for  use  again,  the  fine  thrown  over  the  dump  or  left  for 
the  wind  to  blow  away.  A  much  better  plan  would  be 
to  put  it  in  a  can  or  box  with  a  cover  and  stand  it  in  a 
convenient  place  where  engineers,  hoistmen,  and  me- 
chanics can  get  it. 

When  a  brake  becomes  slick  and  slips,  or  sticky  and 
catches  too  quickly,  as  it  often  does,  a  little  of  the  car- 
bide dust  sprinkled  on  will  remove  the  cause  by  aVisorb- 
ing  the  oil  and  grease,  "making  a  friction  which  will 
hold  the  load  and  not  stop  the  cage,  skip  or  bucket  with 
a  jerk  when  the  brake  is  applied.  When  the  clutch  slips 
and  will  not  pull  the  load,  carbide  will  cure  it  as  well 
as  it  does  the  brake;  that  is,  provided  the  clutch  is  not 
too  loose. 

In  nearly  all  hoist  rooms  and  power  plants  there  are 
places  where  it  is  almost  impossible  to  keep  the  oil  from 
running  out  of  a  bearing  and  down  the  engine  bed  onto 
the  floor  and  foundation.  Where  this  happens  scattei 
a  little  carl)ide  dust.  It  will  soak  up  the  oil,  and  can  be 
swept  out  when  sweeping  the  floor  much  more  easily 
and  effectively  than  wiping  it  up  with  waste. 

Mechanics  will  find  carbide  dust  useful  when  over- 
hauling and  cleaning  old  machinery  which  is  rusted. 
Mixed  with  water  or  oil  it  will  remove  the  old  grease, 
oil.  and  rust  with  very  little  labor. 

When  the  word  has  been  passed  down  the  line  to 
clean  up  and  call  out  the  camera  man,  and  the  directors, 
stockholders,  president  of  the  company,  or  prospective 
stock  buyers  are  coming,  rub  the  bright  parts  of  your 
engine  with  waste  dipped  in  slacked  carbide  mixed  with 
water.     The  engine  looks  better  if  so  treated. 

The  miner,  while  "taking  five,"  can  polish  the  reflec- 
tor of  his  lamp  with  spent  carbide,  take  some  of  it  home 
for  his  wife  or  sister  (please  excuse  household  hints 
and  farming  note)  to  use  in  polishing  the  tin  ware, 
bright  parts  of  the  range,  and  other  household  goods; 
and  what  is  left  over  may  be  put  in  the  hen's  nest 
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Identification  of  Potash  Deposits 

Description    and    Relative  Importance  of  Common  Potassium  Compounds 
Commercial  Value  of  Deposits     What  To  Have  Analyzed- 
Simple  Tests  for  the  Prospector 

By  William  H.  Ross  and  Albert  R.  Merz 

Bureau  of  Soils,  U.  S.  Department  of  Agrriculture,  Washington.  D.  C. 
Written    exclusively    for    Engineering    and    Mining    Journal 


How  To    Judge 


THE  six  leading  ore  or  mineral  products  noimally 
imported  into  this  country,  in  the  order  of  value, 
are  Chile  saltpeter,  potash  salts,  precious  stones, 
copper  ore,  petroleum,  and  iron  ore.  The  annual  value 
of  these  imports  under  the  pre-war  conditions  of  1913 
ranged  from  $20,700,000  for  Chile  saltpeter,  and 
$14,400,000  for  potash  salts,  to  $7,000,000  for  iron  ore. 
The  two  most  valuable  of  America's  mineral  imports 
are  therefore  Chile  saltpeter,  or  sodium  nitrate,  and 
potash  salts.  The  materials  which  go  to  make  up  both 
of  these  classes  contain  an  alkali  salt  as  their  essential 
constituent,  and  both  find  the  same  uses  in  industries', 
chiefly  in  the  manufacture  of  fertilizers  and  explosives. 
Both  classes  of  materials  therefore  serve  a  useful  pur- 
pose in  times  of  peace  as  well  as  of  war. 

The  value  of  sodium  nitrate  lies  in  its  nitrogen,  and 
potassium  is,  of  course,  the  commercial  element  in  the 
common  potash  salts.  Although  combined  nitrogen  con- 
stitutes the  largest  mineral  import  of  the  United  States, 
large  quantities  are  also  produced  in  this  country.  An 
amount  almost  equal  to  that  normally  imported  is  now 
being  produced  as  a  byproduct  in  coke  ovens  and  gas 
plants:  a  large  quantity  is  also  obtainable  from  many 
organic  wastes;  and  a  smaller  amount,  but  one  which 
may  be  increased  without  limit,  is  obtained  by  the 
fixation  of  atmospheric  nitrogen.  The  supply  of  sodium 
nitrate,  moreover,  was  not  cut  off  during  the  war,  and 
the  wartime  advance  in  the  price  of  combined  nitrogen 
therefore  amounted  to  not  more  than  100  per  cent,  or 
about  the  same  as  that  of  many  other  commodities. 

With  potash  salts  the  situation  was  much  different. 
Before  the  war,  this  country  produced  practicall.v  none, 
and  no  commercial  methods  had  been  developed  for  the 
preparation  of  such  salts,  except  to  a  very  limited  extent. 
So  when  the  supply  was  cut  off  at  the  beginning  of  the 
war  the  price  rapidly  rose,  until  it  became  about  1,000 
per  cent  in  excess  of  the  normal.  With  potash  at  this 
price,  the  discovery  of  a  deposit  containing  a  commer- 
cial quality  of  available  potash  salts  would  have  achieved 
a  considerable  financial  reward.  The  interest  which  had 
prevailed  for  some  time  in  the  location  of  potash  deposits 
was  therefore  greatly  increased.  This  was  shown  by 
the  great  increase  in  the  number  of  potash  samples  sent 
to  Government  bureaus  for  examination,  which  resulted 
in  a  large  accumulation  of  work  at  a  time  when  most 
of  the  chemical  force  was  engaged  in  other  war  activi- 
ties. In  some  laboratories,  at  least,  the  increase  in  the 
volume  of  work  made  it  impossible  to  give  prompt  atten- 
tion to  all  samples  received.  Reports  were  often  there- 
fore greatly  delayed,  which  caused  disappointment  to 
those  sending  the  samples  and  greatly  handicapped  them 
in  their  search  for  commercial  deposits. 

Many,  if  not  most,  of  the  potash  samples  which  are 
submitted  to  Government  laboratories  for  chemical  ex- 
amination are  valueless  as  a  source  of  this  material. 
Many  are  of  such  a  nature  that  anyone  knowing  a  few 


simple  tests  requiring  little  or  no  chemical  training  or 
equipment  should  be  able  to  re.iect  them  as  sources  of 
potash.  If  this  were  done,  much  of  the  delay  and  ex- 
pense involved  in  sending  samples  to  distant  labora- 
tories might  be  avoided.  The  object  of  the  present  paper 
is  to  outline  as  briefly  as  possible  some  simple  ways 
in  which  potash  materials  of  possible  commercial  value, 
may  be  identified. 

Potash   May   Be  Soluble  or   Insoluble 

The  various  forms  in  which  potash  occurs  in  nature 
may  be  conveniently  divided  into  two  classes:  (1)  those 
which  are  soluble  in  water,  and  (2)  those  which  are 
insoluble.  The  soluble  potash  salts  may  also  be  consid- 
ered under  two  headings:  (1)  those  which  occur  dis- 
.solved  in  water,  as  in  the  brines  of  alkaline  lakes;  and 
(2)  those  which  have  been  deposited  from  water  as  a 
result  of  evaporation  and  that  occur  in  crystalline  form. 

Potash  in  Brines 

The  total  solids  in  the  brines  of  Searles  Lake,  Cali- 
fornia, amount  to  about  33  per  cent,  and  the  potash 
to  2.6  per  cent.  The  corresponding  analyses  of  Jesse 
Lake,  the  largest  of  the  Nebraska  lakes,  are  13.5  per 
cent  and  4.0  per  cent.  The  cost  of  recovering  potash 
from  the  water  of  salt  lakes  is  in  a  large  measure  pro- 
portional to  the  concentration  of  the  potash  present. 
When  it  is  remembered  that  the  concentration  of  the 
total  salts  of  sea  water  amounts  to  only  3  per  cent  it  will 
be  recognized  that  before  the  water  of  any  lake  can  be 
considered  as  a  possible  source  of  potash  it  must  have  at 
least  a  decidedly  saline  taste.  Samples  of  what  appear 
from  the  taste  to  be  perfectly  good  drinking  waters  are 
frequently  sent  to  Government  laboratories  for  a  report 
as  to  1heir  value  as  a  source  of  potash.  The  simple  pro- 
cedure of  tasting,  such  samples  is  all  that  is  necessary  to 
class  them  as  being  entirely  without  value  for  their 
potash  content.  This  simple  test  can  be  carried  out  by 
anyone,  and  saves  the  trouble  and  expense  of  forward- 
ing such  samples. 

If  any  given  sample  is  found  to  have  a  salty  taste,  then 
a  chemical  analysis  will  be  required  to  determine  the 
percentage  of  potash  pre.sent.  Such  samples  should, 
therefore,  be  sent  to  a  laboratory  where  potash  analyses 
are  made.  A  simple  qualitative  test  which  requires  little 
chemical  training  may,  however,  be  applied.  Thi.s  is 
known  as  he  cobalto-nitrite  method  of  testing  for 
potash.  For  this  test  the  sample  of  water  ''s  diluted 
with  about  four  times  its  volume  of  fresh  water.  A  nor- 
tion  of  about  50  c.c,  or  2  oz.,  is  withdraw!  and  placed 
in  a  small  beaker  or  other  glass  vessel.  A  small  portion 
of  a  solution  of  cobalto-nitrite  is  then  added  If  potash 
be  present,  the  solution  quickly  becomes  cloudy  and  a 
golden-yellow  precipitate  is  deposited  on  the  bottom  of 
the  vessel.  By  making  up  solutions  of  a  potash  salt  of 
different  concentrations,  and  by  comparing  the  size  of 
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the  precipitate  obtained  when  the  cobalto-nitrite  solution 
is  added  to  each  with  that  occurring  in  the  sample 
analyzed,  a  rough  approximation  may  be  made  of  the 
percentage  of  potash  present. 

The  cobalto-nitrite  solution  may  be  made  up  as  fol- 
lows: (1)  Dissolve  55  g.  (2  oz.)  of  sodium  nitrite  in 
100  ex:  (3.6  oz.)  of  water.  (2)  Dissolve  28  g.  (1  oz.) 
of  cobalt  acetate  in  a  mi.xture  of  75  c.c.  (2.6  oz.)  of 
water  and  28  c.c.  (1  oz.)  of  glacial  acetic  acid.  (3)  Mix 
both  solutions  and  allow  to  stand  under  a  vacuum  for  a 
few  hours  to  permit  the  escape  of  the  nitric  oxide  fumes 
which  are  evolved.  If  a  vacuum  is  not  available,  the 
solution  may  be  allowed  to  stand  in  an  open  vessel  over 
night.  The  solution  should  be  made  up  fresh  every  few 
weeks. 

Water-Soluble  Potash  Deposits 

The  potash  deposits  in  Germany  occur  in  the  form  of 
water-soluble  salts.  Similar  deposits  also  occur  in 
Alsace,  and  to  a  smaller  extent  in  certain  other  parts 
of  the  world,  but  so  far  as  is  known,  no  such  deposits 
occur  in  this  country  of  sufficient  concentration  and 
extent  to  make  the  recovery  of  the  potash  a  profitable 
undertaking.  The  possibility  of  such  deposits  occurring 
in  the  United  States  is  not  excluded,  however,  and  intel- 
ligent efforts  to  find  new  deposits  are  in  no  sense  to  be 
discouraged. 

The  workable  deposits  in  Gennany  contain  upward  of 
10  per  cent  of  potash.  Under  favorable  conditions  de- 
posits in  this  country  might  possibly  be  worked  which 
contained  a  lower  percentage  than  this,  but  it  is  doubt- 
ful if  a  deposit  containing  less  than  5  per  cent  would  be 
of  any  commercial  value.  This  percentage  of  potash, 
with  the  other  associated  soluble  salts,  would  give  the 
material  a  decidedly  saline  taste.  Any  mineralogical 
formation  that  is  not  characterized  by  a  very  salty 
taste  is,  therefore,  of  no  commercial  value  as  a  source  of 
water-soluble  potash. 

On  the  other  hand,  a  material  may  contain  a  high 
percentage  of  soluble  salts  with  little  or  no  potash 
present,  so  the  taste  alone  cannot  be  depended  upon  to 
identify  potash  in  such  cases.  When  such  a  material 
is  found,  it  should  be  sent  away  for  chemical  analysis, 
or  a  qualitative  test  may  be  made  for  potash  by  means 
of  the  cobalto-nitrite  solution  already  described.  When 
making  this  test,  about  2  g.  (30  grains)  of  the 
sample  is  crushed  to  a  powder  and  then  dissolved  in  60 
c.c.  (2  oz.)  of  water  by  boiling  or  by  allowing  to  stand 
over  night.  The  clear  liquid  is  then  decanted,  or,  pref- 
erably, filtered  off,  and  the  potash  precipitated  in  the 
same  way  as  described  for  brines.  The  filtrate  must 
be  perfectly  clear  before  adding  the  cobalto-nitrite 
solution.  If  the  solution  does  not  filter  or  settle  readily, 
a  little  free  lime  may  be  added  to  the  weighed  sample 
before  treating  with  water.  When  so  tested  a  distinct 
precipitate  will  be  obtained  if  the  material  examined 
contains  as  much  as  1  per  cent  of  water-soluble  potash. 

To  be  of  commercial  value,  a  water-soluble  potash 
deposit  must  contain  not  only  several  per  cent  of  potash, 
but  it  must  also  be  of  sufficient  extent  to  justify  devel- 
opment. Many  of  the  samples  which  have  recently  been 
sent  to  Government  bureaus  for  examination  consist 
simply  of  surface  incrustations  of  alkali  salts.  In 
many  or  most  of  these  cases  if  a  sample  had  been  taken 
from  a  foot  or  two  below  the  surface  no  saline  taste 
would  have  been  noticeable.  As  a  rule  such  incru.sta- 
tions  do  not  contain  potash  in  appreciable  amount,  but, 
even   if  they  did,  the  extent  of  the  deposit,   unless   it 


covered  an  unusually  wide  area,  would  not  be  sufficient 
to  justify  development. 

Summing  up,  then,  water-soluble  deposits  are  of  no  . 
commercial  value  when   they  do  not   have   a   decidedly 
saline  taste;  or,  having  a  salty  taste,  when  they  do  not 
react  for  potash  with  the  cobalto-nitrite  test;  and  when 
they  are  limited  in  extent  to  surface  incrustations. 

Insoluble  Potash   Deposits 

In  addition  to  brines  and  water-soluble  deposits, 
potash  also  occurs  in  a  number  of  water-insoluble  min- 
erals. For  convenience,  these  may  be  divided  into  two 
subclasses:  (1)  Those  which  contain  silica  in  combina- 
tion and  are  referred  to  collectively  as  potash  silicates; 
and  (2)  those  which  are  not  silicates,  of  which  the 
most  important  is  a  mineral  called  alunite.  The  potash 
silicates,  all  being  insoluble  in  water,  are  without  taste 
and  cannot  be  detected  by  any  of  the  methods  already 
described.  The  most  important  of  these  minerals  are 
orthodase  (feldspar),  mica,  sericite,  greensand,  and 
leucite. 

Notwithstanding  the  extent  of  the  investigation  that 
has  been  conducted  on  the  extraction  of  potash  from 
these  silicate  rocks,  only  a  small  amount  has  been 
recovered  from  this  source.  The  reason  is  entirely  an 
economic  one.  Many  of  the  processes  that  have  been 
devised  are  comparatively  simple,  and  it  is  possible  to 
bring  about  a  quantitative  separation  of  the  potash  by 
several  of  these  methods. 

If  the  percentage  of  potash  in  any  of  the  silicates 
approached  that  of  certain  of  the  metals  in  many  of 
their  ores,  the  potash  question  in  this  country  would 
long  ago  have  been  solved.  The  potash  content  of  all 
silicates,  however,  unfortunately  is  comparatively  low, 
and  possibly  no  mine-run  rock  has  been  found  anywhere 
that  contains  as  high  a  percentage  of  potash  as  the 
developed  deposits  of  France  and  Germany,  in  which  the 
potash  occurs  naturally  in  a  water-solul)le  form.  There- 
fore, the  extraction  and  recovery  of  potash  from  silicate 
rocks  at  a  price  that  will  compete  with  the  foreign  prod- 
uct does  not  seem  to  offer  much  promise  unless  the  pot- 
ash is  recovered  as  a  byproduct  in  some  industry,  as  in 
cement  plants,  in  which  potash  silicates  are  used.  In 
this  way  most  of  the  potash  so  far  obtained  from  silicate 
rocks  has  been  prepared. 

All  of  the  soluble  salts  of  potash  have  a  standard 
value,  which  is  more  or  less  fixed  in  normal  times  and 
which  is  dependent  on  such  factors  as  the  percentage 
of  potash  present  and  the  distance  of  the  deposit  from 
the  potash  market.  The  value  of  a  deposit  of  potash 
silicate,  on  the  other  hand,  is  dependent  not  only  on 
the  grade  and  the  distance  from  the  potash  market  but 
also,  and  principally,  on  the  situation  of  the  deposit 
with  respect  to  an  industry  which  might  possibly  use 
it.  Certain  silicate  deposits  may  thus  be  of  value  in 
some  localities  but  worth  nothing  in  others,  and  no 
standard  value  based  on  their  potash  content  can  be 
assigned. 

Apart  from  the  geological  interest  connected  with 
such  work,  little  would  thus  appear  to  be  gained  in 
prospecting  for  deposits  of  potash  silicates  unless  this 
is  done  under  the  direction  of  an  organization  interested 
in  the  production  or  consumption  of  potash,  or  with  a 
view  to  interesting  such  an  organization.  The  potash 
in  silicate  deposits  that  are  not  being  used  in  any  indus- 
try may  thus  be  said  to  have  a  possible,  rather  than  a 
definite,  present  value.  For  this  reason  certain  gov- 
ernment   laboratories,    as    the    Bureau    of    Soils,    will 
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identify  insoluble  mineral  samples  supposed  to  contain 
potash,  but  will  ordinarily  not  make  a  quantitative 
determination  of  the  amount  present. 

Of  the  potash  silicates  which  have  already  been  men- 
tioned only  feldspar  and  mica  have  a  commercial  value 
independently  of  their  potash  content.  Feldspar  is  used 
in  the  manufacture  of  pottery,  enamel  ware,  vitrified 
sanitary  ware,  electrical  ware,  and  other  materials  of  a 
similar  nature.  Mica  is  used  as  an  insulating  material 
and  in  the  manufacture  of  lubricants  and  of  transparent 
material  for  use  in  furnaces  and  similar  construction. 
Both  of  these  minerals  are  of  widespread  occurrence, 
but  neither  is  of  a  commercial  value  for  the  purposes 
mentioned  unless  it  occurs  in  masses  of  sufficient  purity 
and  extent  to  admit  of  mining  high-grade  material; 
The  same  limitations  also  hold  true  in  a  large  measure 
if  the  minerals  are  to  be  used  as  sources  of  potash. 
Rocky  mixtures  of  these  minerals  with  other  materials 
must  consequently  be  considered  at  present  as  of  little 
or  no  value  as  sources  of  potash  or  for  any  of  the  other 
purposes  already  mentioned.  Unless  a  mineral  is  more 
or  less  uniform  in  appearance,  thus  giving  evidence  of 
being  fairly  high  grade,  the  making  of  an  analysis,  with 
a  view  to  using  the  mineral  commercially,  is  hardly 
worth  while. 

Feldspar  (orthoclase)  is  usually  white  in  color,  but 
may  be  gray,  reddish,  or  yellowish.  The  freshly  broken 
surfaces  are  bright  and  glistening  and  very  compact  in 
appearance.  It  cannot  be  scratched  with  an  ordinary 
knife. 

Mica  can  be  easily  cut  with  a  knife  and  is  readily 
recognized  by  its  peculiar  property  of  being  divided  into 
very  thin  sections  without  difficulty.  The  physical  prop- 
erties of  sericite  and  leucite  are  not  so  characteristic 
as  those  of  mica,  and  the  identification  of  these  min- 
erals should  therefore  be  intrusted  only  to  those  who 
have  had  experience. 

Glauconite  or  greensand  differs  from  most  of  the 
potash  silicates  in  being  soluble  in  acids.  It  occurs  in 
sand-like  grains  which  are  greenish  in  color.  Owing  to 
the  fact  that  it  is  soluble  in  acid,  greensand  decomposes 
in  the  soil  more  readily  than  the  other  potash  silicates 
and  is  recognized  to  give  good  results,  in  the  case  of 
some  soils  at  least,  when  applied  directly  as  a  fertilizer. 
Unfortunately,  the  potash  content  of  greensand  is  low, 
usually  not  more  than  7  per  cent,  but,  owing  to  the 
ease  with  which  it  can  be  mined  and  decomposed,  it 
may  be  considered  as  of  more  value  as  a  source  of 
potash  than  any  of  the  other  silicates  of  the  same  grade 
and  similarly  situated. 

Alunite  is  a  hydrated  sulphate  of  aluminum  and 
potassium.  Its  color  is  white,  grayish,  or  reddish. 
When  heated  to  a  temperature  of  500  deg.  C,  or 
a  low  red  heat,  water  is  driven  off  and  the  potash  which 
it  contains  then  becomes  soluble.  It  may  therefore  be 
identified  by  testing  for  potash  in  extracts  of  the 
mineral  prepared  before  and  after  it  has  been  ignited. 
In  making  these  tests,  the  eobalto-nitrite  method  may 
Oe  used  in  the  same  way  as  described  for  water-soluble 
potash  samples. 

Three  methods  have  been  recommended  and  are  m 
use  for  the  quantitative  determination  of  potassium. 
These  are  known  as  the  platinum  chloride,  the  eobalto- 
nitrite,  and  the  perchloric-acid  methods.  The  first  is 
the  official  method  of  the  Association  of  Official  Agri- 
cultural Chemists.  In  the  hands  of  those  who  have 
had  experience  in  potash  analysis,  highly  accurate 
results  may  be  obtained  by  this  method.     Good  results 


may  nho  be  obtained  with  the  cobalto-n-trite  method, 
and  it  is  more  rapid  than  that  using  platinum  chloride. 
Some  analysts  express  a  preference  for  the  perchloric- 
acid  method,  but  it  is  perhaps  less  used  in  this  country 
than  either  of  the  others.  Directions  for  carrying  out 
the  first  method  mentioned  may  be  found  in  Bureau  of 
Chemistry  Bulletin  No.  107  (Revised)  ;  a  description  of 
the  second  is  given  in  an  article  by  Haff  and  Schwartz 
in  the  Journal  of  Engineering  Chemistry,  Vol.  9,  p.  705; 
and  of  the  third  in  a  paper  by  William  B.  Newberry  in 
Chemical  and  Metallurgical  Engineering,  Vol.  20,  p.  452. 


A  Timber  and  Concrete  Bulkhead 

By  Frank  Hutchinson 

The  construction  of  a  timber  and  concrete  bulkhead 
which  was  installed  at  the  Rowe  mine  of  the  Pittsburgh 
Steel  Ore  Co.,  Riverton,  Minn.,  is  somewhat  novel.  As 
shown  by  the  accompanying  sketch,  the  general  idea  is 
adapted  from  that  employed  in  the  construction  of  canal- 
lock  gates.  The  top  and  bottom  miter  sills  are  firmly 
imbedded  in  the  concrete  housing,  and  bolted  securely 
in  place.  The  gates  are  accurately  framed,  and  fitted  to 
the  miter  sills  and  the  concrete  buttresses.  The  hinges 
are  placed  two  inches  off  center,  so  as  to  cause  the  doors 
to  clear  themselves  promptly  upon  being  opened.  By- 
pass pipes  are  carried  through  the  concrete  housing. 
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TIMBER  AND  CONCRETE  BULKHEAD 


The  posts  of  the  gates  were  framed  from  14-in.  x 
14-in.  timbers,  and  the  fillers  of  8-in.  x  14-in.  timbers. 
The  joints  between  the  gates  and  miter  sills,  and  be- 
tween the  gates  themselves,  were  provided  with  gaskets 
to  assist  in  making  the  job  water-tight.  Upon  initial 
test  with  a  head  of  50  ft.  against  the  gates,  the  leak 
amounted  to  50  gal.  per  min.  Practically  all  of  this 
came  through  the  joints  between  the  horizontal  fillers; 
and  in  the  course  of  a  few  days  there  was  evident  only 
a  slight  seepage  through  the  gates. 

This  bulkhead  was  designed  jointly  by  J.  C.  Barr, 
former  general  manager,  and  Frank  Hutchinson,  former 
chief  engineer,  of  the  Pittsburgh  Steel  Ore  Co. 
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I  Nickel  Mining  in  New  Caledonia  I 
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shipping  port  of  SOCIBTd  LB  NICKEL,  NEW  CALEDONIA 


SMKl.TEH  YAIU)  UV  SOCUOTli   1,1^  N'U'KIOL  AT  THIO.  NEW  CALEDONIA 
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QUARTZ    CLIFF    AT   THE    BORNKT    MINE,    NEW    CALEDONIA.  AND  NATIVE  HUTS 


LOADING   STOCKED   ORE  AT  A  NEW   CALEDONIA   MINE   PREPARATORY   TO   SHIPMENTS 
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Military  Mining  in  France* 

Hand   Boring   Macnines   and    Simple   Appliances   Used  —  In   Rare   Instances   Rock    Drilling 

Machines  Operated  by  Compressed  Air  Were  Employed — Listening 

Devices  and  Rescue  Apparatus 

By  Alfred  H.  BRooKst 

Written   exclusively   for   Enginciring  and  Mininr/  Journal 


THE  colossal  scale  of  the  mine  attacks  and  defenses 
on  the  Western  Front  from  1915  to  1917  com- 
pletely dwarf  all  underground  operations  of 
previous  wars.  During  this  brief  period  the  art  of 
mine  warfare  made  more  progress  than  during  its 
entire  previous  histoiy  of  over  twenty  centuries. 
Underground  attacks  had,  however,  reached  their  climax 
and  were  on  the  wane  before  American  troops  arrived 
in  France.  Therefore  our  soldiers  took  no  active  part 
in  mining  operations,  and  there  were  relatively  few 
American  officers  who  became  acquainted  with  mine 
warfare  by  personal  observation  and  experience. 
Preparations  had,  however,  been  made  for  this  branch 
of  military  engineering  by  the  organization  of  a  mining 
regiment  {27th  Engineers).  This  regiment,  com- 
manded by  Colonel  0.  B.  Perry,  and  with  carefully 
selected  personnel  of  both  men  and  officers,  saw  much 
active  service,  and  was  not  used  for  mining. 

Soon  after  the  First  Battle  of  the  Marne,  both 
combatants  began  entrenching  in  certain  sectors.  Dur- 
ing the  succeeding  four  months,  the  line  swept  back 
and  forth,  but  gradually  became  stabilized,  and  with 
this  the  trench  systems  became  more  elaborate.  The 
early  trenches  were  only  crude  shelters  prepared  by 
the  infantry  with  the  simplest  tools,  but  these  finally 
developed  into  elaborate  .systems  of  defensive  field 
works,  entirely  new  in  warfare  and  requiring  the 
highest  degree  of  military  engineering  skill.  Positions 
were  elaborately  organized,  with  numerous  lines  of 
trenches  and  entanglements  flanked  by  machine-gun 
emplacements  and  including  numerous  strong  points. 
These  lines  were  in  some  sectors  connected  by  shell- 
proof  subways.  Above  all,  these  positions  inc'uded  deep 
dugouts  invulnerable  to  even  the  high-explosive  shells 
of  the  most  powerful  artillery. 

Eventually,  these  two  great  opposing  systems  of  field 
works  swept  almost  unbroken  from  the  English  Channel 
to  the  Swiss  border,  and  therefore  presented  no  vulner- 
able flanks.  It  seemed  for  a  time  as  if  these  fronts 
were  impregnable,  except  in  certain  sectors  where  the 
geologic  conditions  prevented  elaborate  underground 
works.  The  war  had  apparently  reached  a  deadlock, 
for  most  of  the  attacks  resulted  simply  in  the  opponents 
taking  a  stronger  position  to  the  rear  and  sweeping 
forward   again   as   opportunity   offered. 

Hand  Boring  Machines  and  Acoustical 
Instruments 

Hand  boring  machines  were  the  most  important 
excavating  tools  introduced  into  military  mining  dur- 
ing the  war  (see  Figs.  1,  and  3).  Of  far  greater 
influence  on  mine  warfare  were  the  several  acoustical 
instruments  invented  by  the  French  and  used  to  locate 
the  position  of  the   enemy's  operations   accurately. 

•Reloii.sid  for  publication  by  permission  of  tlii'  Director,  f.  S. 
Geological  Survey. 

tFormerly  Lieutenant-Colonel  Engineers  and  riiief  Geologist 
of  -\nieriean  Expeditionary  Force. 


Mining  is  controlled  in  greater  or  less  degree  by  all 
the  factors  that  affect  military  operations,  such  as 
relative  strength  and  morale  of  the  opposing  forces, 
distance  of  objective,  means  of  transportation,  avail- 
ability of  material,  and  similar  factors.  In  mining, 
however,  the  underground  condition,  or  the  geology, 
is  of  first  importance,  and  in  the  interest  of  success 
must  be  determined  before  entering  upon  any  project. 
In  many  positions  the  geologic  conditions — presence 
of  ground  water,  toughness  of  bedrock,  broken  charac- 
ter or  looseness  of  strata — may  be  such  as  to  make 
military  mining  impracticable.  Be  it  remembered  that 
mining  is  feasible  only  when  in  close  contact  with  the 
enemy  and  must,  therefore,  be  carried  on  under  the 
most  adverse  conditions. 

On  the  amount  of  relief,  and  the  vertical  relations 
of  the   two    opposing   positions,    will    depend   the   type 


FIG. 


1.  FRENCH  HAND  ROTARY  DRILL  WITH  EXTENSION 
BAR.  (LEFT)  :  FRENCH  HAND  ROT.VRT  DRILL 
HELD  BY  CHAIN.  (RIGHT) 


of  mine  entrance,  whether  by  galleiy  or  shaft.  Evi- 
dently, a'so,  the  relief  will  determine  the  possibilities 
of  the  natural  drainage  of  galleries  and  the  amount  of 
overhead  cover  attainable.  The  surface  features  of 
any  given  region,  therefore,  exercise  a  strong  influence 
on  the  method  of  mining.  If,  for  example,  the  opposing 
lines  are  located  on  a  plain,  it  is  evident  that  attack 
or  off'ensive  mining  works  must  be  initiated  by  shaft 
sinking,  with  its  attendant  difliculties  of  hoisting  and 
possibly  of  pumping.  On  the  other  hand,  if  the  relief 
be  sufficiently  strong  to  permit  of  driving  galleries 
from  the  surface,  especially  if  they  can  be  given  an 
upward  slope  for  drainage  and  to  help  the  transporta- 
tion of  spoil,  underground  operations  will  be  greatly 
facilitated. 

One  of  the  first  principles  of  underground  warfare 
is  that  operations  should  be  carried  on  with  as  little 
noise  as  possible,  so  as  not  to  reveal  the  position  of 
the  mines  to  the  enemy.  It  is  evident  that  the  audibility 
of  mine   operations   will   depend   on   the   hardness   and 
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toughness  of  the  rock,  as  well  as  on  the  mechanical 
means  used  in  excavation.  It  should  also  be  noted  that 
sound  is  transmitted  more  readily  by  the  solid  forma- 
tions than  those  that  are  incoherent.  It  is  evident, 
therefore,  that  the  mining  of  the  hard  rocks  will  be 
heard  at  far  greater  distance  than  of  the  soft  material 
like  clay  or  sand. 

The  ground-water  level  usually  has  a  greater  effect 
on  military  mining  than   does  the  surface  water.      In 


strata,  or  by  direct  observation  in  wells,  shafts,  or  in 
drill  holes  sunk  for  the  purpose.  It  should  also  be 
noted  that  ground-water  level  has  in  many  places  a 
sufficient  seasonal  fluctuation  to  make  it  important  to 
determine  this  for  underground  warfare.  One  of  the 
most  important  services  performed  by  Colonel  David 
w'as  the  accurate  determination  on  the  British  front 
of  the  ground-water  level  at  different  seasons  of  the 
year.     By  his  advice,  the  British   mines   were  located 


"IG.  2.      (1)   PL,.^JS'  OF  SUBWAY  AND  CONXECTIXG  LATER.\L  MIXE  STSTEII.      (2)  CROSS-SECTIOX  OP  BRITISH  FROXT 

SHOWING  SITUATION  OF  GALLERY   BETWEEN   TWO    WATER  BE.VRING  FORMATIONS.      (3)    DIAGRAMMATIC 

SECTION  OF  FRENCH   AND   GERMAN   MINES    IN    LORRAINE.     (4)    DI.\GRAMMATIC  CROSS-SECTION 

OF  FRE.XCH    MINE   ATT,\CKS   ON  TWO   LEVELS 


general,  military  mines  must  be  kept  above  the  ground- 
water level.  Exceptions,  however,  are  found  where 
natural  drainage  to  the  surface  can  be  obtained  through 
galleries,  or  where  power  pumps  can  be  used.  In  any 
given  province,  the  depth  of  the  ground-water  table 
usually  varies  between  certain  fairly  definite  limits. 
Information  about  it  can  be  obtained  by  studying  the 
distribution  of  springs  and  seepages,  the  sequence  of 


above  the  seasonal  high  ground-water  level  of  the  spring 
mouths,  whereas  the  Germans,  who  attempted  to  drive 
at  a  lower  level,  were  flooded  out  of  their  workings. 
The  length  of  gallei-y  required  to  reach  the  objective 
is,  of  course,  one  of  the  most  important  elements  in  the 
estimate  of  the  situation.  This  requires  an  accurate 
map,  showing  position  of  the  enemy's  works,  which  is 
usually  obtainable  from  airplane  photographs.     In  rare 
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instances,  the  position  of  the  objective  may  have  to  be 
located  by  triangulation  from  the  trenches,  using  a 
theodolite  with  a  periscopic  attachment.  Successful 
mine  attacks  have  been  made  by  the  British,  by  gal- 
leries that  have  been  driven  for  a  distance  of  over  800 
ft.,  and  there  are  many  from  .500  to  600  ft.  long.  The 
average  length  of  the  attack  gal'eries,  between  lines, 
is,  however,  less  than  500  ft.  Fig.  2  shows  plan  and 
cross-sections. 

Depth  of  Mining  Operations  

Mine  attacks  are  usually  made  at  the  greatest  depths 
which  the  physical  conditions  will  permit.  In  general, 
the  vertical  zone  of  attack  is  limited  at  the  top  by  the 
liiaximum  depth  of  penetration  by  enemy's  shells,  say 
lO  to  30  ft.,  and  at  the  bottom  by  the  ground-water 
levet.  This  rule  has,  however,  exceptions.  The  tactical 
situation  may  demand  an  attack  where  physical  con- 
ditions prevent  sufficient  depth  for  a  safe  overhead 
cover.  In  iiuch  case,  steel  I-beams  .should  be  used  for 
caps,  and  all  timbering  made  very  heavy.  The  success 
of  such  .shallow  mining  will,  however,  usually  depend 
on  its  non-discovery  by  the  enemy  rather  than  on  actual 
protection  of  the  galleries  against  artillery  fire. 

In  the  absence  of  natural  drainage,  and  where  large 
power  pumps  can  be  used,  it  may  be  practicable  to  put 
the  mine  galleries  below  the  ground-water  level.  In 
general,  the  best  place  for  a  mine  system  is  at  the 
ground-water  level,  which  will  give  protection  against 
counter-mines  from  below.  Most  of  the  British  mining 
was  at  depths  of  from  20  to  100  ft.,  though  the  British 
made  some  attacks  at  as  great  a  depth  as  200  ft.  The 
great  system  of  mines  at  Messines  Ridge  averaged 
nearly  100  ft.  in  depth.  In  the  Vosges,  near  St.  Die, 
the  French  drove  self-draining  galleries  in  tough  sand- 
stone and  conglomerate  at  depths  of  200  ft. 

It  is  evident  that  the  choice  between  entries  by  shaft 
incline,  or  by  gallery,  will  depend  largely  on  the  surface 
terrain.  The  French,  however,  made  much  use  of  a 
gently  sloping  gallery,  instead  of  a  shaft.  The  relative 
advantages  and  disadvantages  of  the  different  types 
of  enti-y  will  be  discussed  below.  Evei->'  mine  should 
have  at  least  two  entries,  spaced  as  far  apart  as  condi- 
tions permit.  This  to  provide  for  an  emergency  exit 
if  one  entry  be  destroyed  by  shell  fire. 

When  the  mine  is  opened  up,  a  listening  guard  is 
established  and  the  acoustical  instruments  are  provided. 
This  work  wall  include  the  installation  of  the  micro- 
phone, with  a  central  listening  station.  A  detail  of 
soldiers  trained  in  mine-rescue  work  is  also  made  and 
provided  with  necessary  equipment.  As  soon  as  pos- 
sible an  underground  first-aid  station  is  excavated. 

Surveys  of  the  mine  workings  must  be  started  at 
the  beginning,  and  the  results  kept  platted  on  a  map. 
If  the  enemy  be  countermining,  the  location  of  any 
sound,  as  determined  with  the  geophone,  is  platted  on 
a  mine  map,  and  a  record  made  of  the  character  of 
the  sound.  If  the  enemy  be  near  at  hand,  preparations 
must  be  made  for  the  rapid  installation  of  mines  or 
camouflets,  including  the  estimates  of  the  quantity  of 
explosives  needed  to  attain  the  desired  results  of 
destruction.  If  the  mine  to  be  exploded  be  a  large  one, 
a  special  chamber  or  chambers  may  have  to  be  excavated. 

Usually,  a  mine  will  not  be  e.xploded  until  the  objec- 
tive of  the  attack  has  been  reached  and  all  preparation 
for  the  advance  by  the  infantrj^  made.  This  grand 
attack  may  include  the  simultaneous  explosion  of  many 
mines  in  separate  chambers  or  galleries.     At  Messines 


Ridge,    nineteen    mines    were    exploded    at    one    time, 
charged  with  a  total  of  about  1,000,000  lb.  of  ammonal. 

The  French  used  gently  sloping  galleries  as  mine 
entries.  This  does  not  differ  essentially  from  the 
British  practice,  except  that  the  angle  of  slope  is  much 
less.  Sloping  galleries  have  the  advantage  of  being 
easy  to  construct  and  afford  good  haulage  and  easy 
egress.  Their  disadvantage  is  that  proper  depth  and 
sufficient  overhead  cover  are  attained  only  at  some 
distance  from  the  mouth.  Moreover,  a  much  greater 
part  of  the  gallery  is  susceptible  of  destruction  by 
artillery  than  i.s  the  case  with  the  steeper  inclines. 
Where  it  is  necessarj-  to  attain  depth  quickly,  as  in  the 
case  of  entries  in  the  front  line,  or  when  topography 
demanded  it,  the  French  used  inclines  similar  to  those 
of  the  British. 

The  German  mines  usually  began  with  an  incline,j 
which  terminated  in  a  chamber  from  which  a  vertical 
or  nearly  vertical  shaft  was  sunk.  The  chamber  served 
as  a  shelter  for  the  man  operating  hoisting  equipment. 
This  form  of  entry  has  the  advantage  over  the  in- 
cline in  permitting  depth  to  be  attained  at  greater 
speed.  It  is  more  difficult  of  defense  than  the  Ai- 
cline,  but  can  be  used  to  advantage  where  \«et 
ground  has  to  be  penetrated  at  considerable  depth. 
For  the  reasons  given  above,  it  is  obviously  better  than 
the  use  of  .shaft  alone.  Conditions  permitting,  the 
incline  is  probably  the  best  form  of  mine  entry. 

Inclines  are  given  a  slope  of  from  15  to  45  deg.,  but 
for  mine  entries  are  usually  at  least  30  deg.  The 
British  used  standard  gallery  frames,  spaced  on  3J-ft 
centers  and  set  at  right  angles  to  the  slope.  This 
gives  more  head  room  than  needed,  but  saves  the  fitting; 
or  supplying  of  timbers  of  different  dimensions.  In 
the  French  practice,  frames  are  often  set  vertical, 
for  the  reason  that  it  can  be  done  by  less  experienced 
men.  As  a  general  rule,  sills  are  used  only  near  the 
entrance,  and  here  the  frames  are  placed  in  contact, 
and,  because  of  exposure  to  enemy  fire,  all  timbering 
is  of  a  more  substantial  character  than  at  a  lower 
level.  If  the  formation  is  clay  or  other  unconsolidated 
material,  lagging  is  used  for  the  walls  of  the  incline, 
as  well  as  for  the  roof,  but  in  chalk  and  harder  rocka| 
only  the  roof  is  completely  lined.  Wooden  steps  are) 
made  in  the  inclines  to  give  easy  communication. 

Dimensions  of  Galleries  ' 

Mine  galleries  are  c'assed  as  main  or  common  gal- 
leries, which  are  used  as  haulageways,  and  branch 
galleries,  used  for  attack,  defense,  or  listening.  The 
main  galleries  usually  have  a  dimension  of  about  65 
x  3  ft.  It  has  been  shown  by  experience  that  except 
in  extreme  urgency  it  is  not  good  practice  to  make  the 
main  galleries  too  small,  for  though  they  can  be  more 
((uickly  e.xcavated  than  the  large  ones,  and  there  is  a 
saving  in  timber,  they  are  a  serious  handicap  in  han- 
dling spoil,  explosives,  and  other  material,  in  such 
cramped  quarters.  In  time  of  active  underground  war- 
fare it  may  not  be  possible  to  make  the  large  galleries, 
and  headings  are  then  driven  of  such  dimensions  as 
conditions  permit,  and  later  enlarged  if  extensively  used. 
The  branch  galleries  are  of  various  sizes,  varying  from 
4  x  3  ft.  in  cross-section  to  small  holes  excavated  by 
men  lying  down,  the  latter,  of  course,  made  only  in 
extreme    emergency. 

At  first  neither  the  British  nor  the  Frencn  attempted 
to  standardize  the  dimensions  of  their  mine  workings. 
As  underground  work  developed  on  a  large  scale,  it  was 
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found  that  there  was  much  loss  of  time  due  to  this 
lack  of  standardization,  and  as  a  result  standard  sizes 
were  fixed  by  regulation,  for  which  timber  was  fur- 
nished. 

In  chalk,  the  timbering  consists  of  sets  spaced  on 
3-  or  S'.-ft.  centers,  and  these  are  often  placed  without 
sills.  In  harder  rock,  wider  spacing  is  used.  The 
roof  is  usually  lagged  with  plank,  but  the  walls,  where 
the  rock  is  found,  are  without  lining.  If  the  rock  be 
hard  but  shattered,  they  are  lined  with  light  sheeting. 
The  sets  are  made  of  round  or  square  timbers,  with  a 
diameter  of  about  six  inches.  No  notching  is  done,  as 
it  is  claimed  that  this  weakens  the  timber.  The  props 
are  held  in  place  by  spreaders  nailed  on  the  caps  or 
sills,  of  such  length  as  to  leave  a  6-in.  recess  at  both 
ends.  Planks  of  1  to  lA  in.  are  used  for  the  roof,  and 
in  case  of  greatly  shattered  rock  the  same  material 
may  be  used  for  the  walls.  Under  other  conditions, 
only  light  lining  for  the  walls  is  necessary. 

The  light  wooden  frames  with  expanded  metal  cope 
made  for  i*everting  trenches  have  been  found  to  be  well 
adapted  for  light  wall  lining.  It  is  needless  to  add  that 
in  mining  hard  and  unbroken  rocks  the  amount  of  tim- 
ber is  much  less.  When  close  to  the  enemy  and  a  sur- 
prise attack  is  being  carried  on,  screws  instead  of  nails 
are  used  in  underground  work. 

Galleries  in  clay  or  other  loose  material  are  usually 
completely  timbered,  though  if  the  clay  be  compact  it 
may  not  be  necessary  to  line  the  floor.  This  timbering 
may  consist  of  sets  with  plank  lagging,  or  may  be 
made  only  of  planks.  In  the  latter  case,  spreaders  are 
used  on  the  floor,  and  roof  boards,  similar  to  those  of 
the  caps  and  sills  of  sets.  The  French  made  some  use 
of  sets  made  of  reinforced  concrete,  but  generally  only 
for  entrances  to  dugouts  in  the  rear  positions.  They 
are  too  heavy  to  transport  into  the  mine  workings  at 
the    front. 

Removal  of  Spoil 

Much  of  the  mining  was  done  under  conditions  where 
the  spoil  was  dragged  to  the  mine  entry  in  sand  bags.' 
Wherever  possible,  however,  small  mine  cars  were  used 
for  this  pui'pose.  On  account  of  the  noise,  the  mine 
cars  were  often  run  on  wooden  tracks.  In  some 
instances  the  wheels  were  rubber-tired.  All  spoil  was 
placed  in  sand  bags  at  the  face.  Most  of  the  hoisting 
in  the  British  mining  was  done  by  hand,  and  much 
of  it  by  simple  windlass  or  even  block  pulley.  The  fol- 
lowing data  regarding  speed  of  hoisting  were  obtained 
from  the  British :  In  a  shaft,  not  over  35  ft.  deep, 
one  man  with  a  6-in.  drum  and  14-in.  handle  can  hoist 
two  bags  of  spoil  in  about  half  a  minute.  Two  men 
v/ith  a  12-in.  drum  can  hoist  two  bags  at  the  rate  of 
80  to  100  ft.  per  minute.  It  has  been  found  that  a 
two-man  windlass  can  be  operated  so  as  to  hoist  the 
spoil  from  galleries  driven  at  an  average  of  about  30  ft. 
a  day,  if  the  depth  does  not  exceed  100  ft. 

Small  geared  winches  were  used  where  the  condi- 
tions permitted.  These  were  used  on  inclines,  with  small 
2ars  running  on  light  rails.  The  cars  had  flanged  wheels 
running  on  about  a  40-cm.  track,  and  were  built  with  a 
platform  with  a  shelf  at  the  lower  end.  The  capacity 
Df  a  two-man  winch,  geared  5  to  10,  10-in.  drum,  14-in. 
handles  and  a  car  holding  24  bags  at  80  ft.  depth  and 
250  ft.  haulage,  was  about  1.500  bags  a  day.  This 
equipment  would  clear  about  20  ft.  of  heading  a  day. 

=„'.u'^"''  fj'Ss  measure  from  li!  to  11  by  25  to  35  in.     -When  flUed 
with  earth  they  weigh  fron>   50   to  70   lb. 


In  many  instances  the  only  hoist  equipment  at  hand 
v/as  the  simple  block  pulley.  Experience  has  shown 
that  two  men  with  a  block  pulley  can  hoist  an  average 
of  one  sand  bag  every  three  minutes  out  of  a  60-ft. 
shaft.  This  block  pulley  has  the  advantage  of  hoisting 
out  of  an  incline,  in  that  no  special  cover  has  to  be 
provided  for  the  men.  To  protect  the  men  at  the  winch, 
a  station  was  put  in  near  the  top  of  the  incline,  with 
at  least  20  ft.  of  overhead  cover.  From  the  stations 
the  bags  are  hauled  to  the  surface  with  block  pulleys. 
In  their  second-line  positions  the  French  made  con- 
siderable use  of  belt  conveyors  for  excavating  spoil  from 
dugouts.  So  far  as  knovra,  these  machines  were  not 
used  in  mining  operations.  Practically  all  of  the  spoil 
was  carried  from  the  mouth  of  the  shaft  or  incline 
to  the  dump  on  men's  backs.  In  exceptional  cases  small 
handcars  were  used.  The  difticulties  of  transporting 
and  disposing  of  the  spoil  after  it  reached  the  surface 
often  seriously  interfered  with  the  progress  of  mining. 

As  mining  was  possible  only  at  the  extreme  front, 
where  conditions  for  transport  were  at  their  worst,  in 
genera!  only  light  equipment  could  be  used.  Under 
norma!  fi-ont-line  conditions,  no  equipment  could  be 
called  for  of  which  the  unit  pieces  were  over  80  lb. 
in  weight,  and  which  could  not  be  handled  by  two  men 
in  the  ordinary  communicating  trench.  The  problem  of 
equipment  was  rendered  more  difficult  by  the  fact  that, 
in  .spite  of  limitations  in  weight  and  bulk,  the  front 
line  was  no  place  for  the  us?  of  delicate  machinery, 
and  all  equipment  had  to  be  of  a  substantial  character. 

Light  Picks  and  Shovels 

Most  of  the  mining  of  the  British  front  was  done 
with  'ight  picks  and  short-handled  shovels.  These  were 
the  tools  with  which  the  troops  proved  most  efficient, 
because  of  their  previous  use  of  them  in  civil  life.  For 
the  excavation  of  small  galleries  not  large  enough  for 
these  tools,  special  implements  were  provided  that  need 
iiot  here  be  described. 

As  ah-eady  noted,  the  spoil  was  put  in  sand  bags 
at  the  face  and  transported  to  the  shaft  either  on  men's 
backs  or  on  small  mine  cars  which  were  run  on  wooden 
or  iron  tracks.  Sand  bags  were  furnished  in  large 
quantities,  for  they  usually  could  not  be  used  for  rock 
transport  more  than  five  times. 

The  British  made  little  use  of  power  drills,  because 
of  the  noiso  their  use  involved  and  because  the  rocks 
in  their  sections  were  not  hard  enough  to  warrant 
the  difficulties  of  installation  and  maintenance.  On 
the  other  hand,  in  many  parts  of  the  French  front 
there  were  hard  rocks  with  which  rapid  progress  was 
not  r)ossible  without  power  drills.  The  French  used 
I'oth  electric  and  pneumatic  drills.  The  latter  were 
preferred  because  of  the  help  given  to  ventilation. 
Many  British  officers  held  that  if  power  drills  were 
necessary,  military  mining  would  usually  be  imprac- 
ticable, on  account  of  the  distance  at  which  the  operation 
could  be  heard.  The  French,  on  the  other  hand,  held 
that  if  the  enemy  were  near  enough  to  hear  the  use 
of  the  pick  they  would  know  the  locality  of  the  mine, 
and  then  speed  would  be  the  controlling  factor.  More- 
over, they  also  claimed  that  it  is  more  difficult  to  locate 
the  sound  of  the  pneumatic  drills  than  that  of  picking. 
Actual  experience  has  shown  that  mining  and  counter- 
mining have  been  carried  on  where  both  combatants 
used  air  drills.  It  must  be  confessed,  however,  that 
these  operations,  so  far  as  known,  did  not  lead  to 
important  tactical  results. 
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Where  power  drills  are  used,  the  compressor  or 
electric  motor  must  he  placed  as  close  at  hand  as  con- 
ditions permit.  This  is  to  avoid  long  pipe  lines  or 
transmission  lines,  likely  to  be  broken  by  shell  fire. 
The  French  have  operated  air  compressors  within  800 
ft.  of  the  enemy's  line.  In  other  instances,  compressed 
air  has  been  transmitted  for  over  3,500  ft.  within  the 
zone  of  shell  fire.  It  is  needless  to  state  that  all  power 
stations  within  the  front-line  zone  were  placed  in  dug- 
outs or  otherwise  protected  from  shell  fire. 

Both  the  French  and  British  made  extensive  use  of 
hand  drilling  machines.  The  most  important  employed 
by   the   British   was   the   boring   machine   operated    by 


.^|a3^a.Ay^..T:-r;^::ity;...>. 


''  "a).    '■ 


^i^ffifi^^jCM, 


FIG.      3      FRENCH   H.A.ND    BORING   M.ACHINE 

three  men,  which  would  drill  a  6-ir.  vertical  or  hori- 
zontal hole  for  a  distance  of  300  ft.  in  chalk.  It 
was,  however,  most  generally  used  for  holes  less  than 
TOO  ft.  in  length.  Its  principal  use  was  for  boring 
of  ventilating  holes  in  the  roofs  of  dugouts  and  sub 
ways    (Fig.  3). 

The  British  also  had  some  light-weight  power  boring 
machines,  operated  by  two  men,  with  which  ^-in.  to 
1-in.  holes  could  be  sunk  in  chalk  to  a  depth  of  80  ft. 
These  were  extensively  employed  by  the  British  geologic 
officei's  to  test  underground  conditions.  Drilling  par- 
ties commanded  by  geologic  officers  were  kept  in  the 
field  practicallv  all  the  time,  and  in  all  over  1,500  holes 
were  bored. 

As  but  little  British  mining  was  done  in  rocks 
requiring  blasting,  no  drilling  equipment  for  this  work 
was  necessai-j-.  On  the  other  hand,  the  French  made 
much  use  of  hand  machines  for  drilling  holes  for  blast- 
ing. For  this  they  employed  many  of  the  standard 
types  utilized  in  commercial  work,  and  also  had  some 


.specially  designed  for  military  purposes.  The  smaller 
of  these  were  operated  by  one  or  two  men.  These 
machines  and  methods  of  operating  are  well  illustrated 
in  Fig.  1  and  3.  They  included  some  for  drilling  large 
holes  used  for  ventilating  and  for  operating  periscopes. 

Both  the  French  and  British  experimented  with  tun- 
neling machines  designed  for  driving  small  galleries. 
Some  of  these  appeared  to  have  merit  for  certain  classes 
of  material,  but  so  far  as  known  none  were  employed 
at  the  front.  The  French  made  considerable  use  of 
small  belt  conveyors  in  positions  back  of  the  front. 

The  information  at  hand  concerning  types  of  equip- 
ment for  pumping,  ventilating,  power,  and  other  like 
purposes  is  far  from  being  complete,  and  it  will  not, 
therefore,  be  desirable  to  attempt  to  list  or  describe 
the  various  machines  used  for  these  purposes.  Suffice 
it  to  say  that  they  were  for  the  most  part  of  the  sim- 
plest type,  and  many  were  designed  for  hand  opera- 
tion. British  pumping  equipment  varied  from  simple 
hand  pumps  to  centrifugal  pumps  with  a  capacity  of 
1,000  to  4,000  gal.  per  hour,  and  with  a  lift  of  30  to 
150  ft.  These  latter  were  operated  by  4-hp.  motors. 
The  ventilating  apparatus  varied  from  the  simplest 
hand  blowers  long  used  in  civil  life,  to  hand-  and 
power-operated  fans  and  to  air  compressors.  The 
French  equipment  was  of  the  same  general  character. 

Rescue  Appliances 

As  a  result  of  the  explosion  of  both  friendly  and 
enemy  mines,  the  shattered  underground  works  may  be 
filled  with  gas,  and  cannot  be  safely  entered  except 
by  men  equipped  with  gas  helmets;  therefore,  mine- 
rescue  apparatus  formed  an  essential  part  of  the  equip- 
ment for  underground  warfare.  This  equipment  was 
chiefly  of  the  standard  type  long  used  in  commercial 
mining,  and  need  not  be  here  de.scribed. 

Of  listening  devices  the  geophone,  not  known  to 
many  mining  engineers,  was  of  most  assistance. 
This  is  a  light  portable  instrument,  consisting  of  two 
sound-magnifying  or  receiving  di.sks,  each  of  which  is 
connected  by  tubes  with  the  ears.  In  using  this  instru- 
ment, the  receiving  disks  are  moved  on  th^  gi-ound 
until  the  sound  is  heard  with  equal  intensity  in  both 
ears.  The  direction  of  the  sound  will  then  be  at  right 
angles  to  a  line  connecting  the  two  disks,  and  its 
aximuth  is  determined  by  use  of  small  compasses.  Evi- 
dently, by  determining  the  direction  of  the  sound  from 
two  different  points  whose  relative  position  is  known, 
the  source  of  the  sound  is  located  by  the  intersection 
of  the  two  lines  of  direction. 


German  Potash  Production  Growing 

Figures  published  in  Washington  on  Feb.  20  gave  the 
German  production  of  potash  during  January  as 
550,000  tons.  This  greatly  increased  output  is  ascribed 
to  the  improved  industrial  condition  of  the  country 
and  to  the  large  numbers  of  returned  prisoners  of 
war  which  are  now  available.  Before  the  Great  War. 
however,  the  monthly  production  was  about  double 
this  figure.  Anthracite  is  urgently  needed  in  the  potash 
industry,  and  some  arrangement  may  be  made  whereby 
American  coal  can  be  exchanged  for  the  German  product. 

Tin  production  in  the  United  States  was  about  50  tons  in 
1919,  according  to  the  U.  S.  Geological  Survey,  and  came 
almost  wholly  from  .\laska.  The  output  in  1918  was  68 
tons.  These  figures  do  not  include  the  tin  produced  from 
foreign  ore. 
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Failure  of  Mine  Timbers 


Conditions  in  Wet  and  Dry  Mines — Influence  of  Ventilation  and  High  Temperatures  m  Reducing 

Strength  of  Timbers — Structural  Insufficiency — Causes 

Operating  To  Develop  Weakness 

By  George  J.  Young 

Writt;-n  exclusively  for  Engineering  and  Mining  Journal 


IN  MANY  MINES  the  need  for  development  of  ore 
and  the  pressure  brought  to  bear  upon  managers  and 
superintendents  to  sustain  dividends  prevent  careful 
consideration  of  the  use  of  mine  timber.  Generally  the 
most  available  material  at  hand  is  used,  and  it  is  left  to 
the  underground  timber  boss  to  make  the  best  of  the 
situation  as  it  develops.  It  is  surprising  how  well  in 
some  instances  the  timber  boss  handles  his  problem 
without  the  active  assistance  of  the  mining  engineer 
whose  time  may  be  fully  occupied  in  "nosing"  out  ore. 


FAILURE   OF  STULLS   IN   A   NARROW   STOPB    OP  THE 

MOUNTAIN    KING    MINE,    MERCED    COUNTY,    CAL,. 

NOTE  SILLS,  STRINGERS  AND  SPRAGS 

Economical  utilization  of  timber  is,  however,  one  of 
the  essential  divisions  of  underground  work,  and  with 
proper  engineering  attention  the  cost  of  timbering  can 
be  prevented  from  assuming  a  prohibitive  proportion 
of  the  mining  costs. 

Mines  where  timber  is  used  (and  this  includes  almost 
every  kind  of  mine)  may  be  classed  as  wet  mines  and 
dry  mines,  as  poorly  ventilated  and  as  adequately  ven- 
tilated, as  mines  in  which  underground  temperatures 
are  normal,  or  almost  so,  and  mines  in  which  the  tem- 
peratures are  abnormal.  As  a  rule,  wet  mines  are 
harder  upon  timbers  than  dry  mines.  This  is  due  to 
the  fact  that  the  ground  is  heavier  in  wet  mines  than 
in  dry  mines.  Much  water  presupposes  extensive  As- 
suring and  planes  of  movement,  and  where  this  is  the 
case  there  is  often  the  development  of  a  gouge  plane, 
either  upon  the  foot  wall,  or  upon  the  hanging,  or 
both.  The  presence  of  a  gouge  is  clear  indication  of 
past  movement. 

The  opening  up  of  such  ground  disturbs  whatever 
equilibrium  may  have  been  established  and  again 
starts  blocks  of  ground  on  the  movement  to  adjust 
themselves  to  the  new  conditions.  There  are  all  de- 
grees of  ground  movement  under  such  circumstances. 
The  more  rapid  the  adjustment  the  greater  the  difficulty 


of  support  by  timbers  and  the  greater,  also,  is  the  need 
for  the  engineer  to  open  up  the  ground  in  small  par- 
cels, so  as  to  increase  the  time  over  which  such  ad- 
justments will  take  place.  A  part  of  the  difficulty  of 
controlling  such  ground  can,  at  least,  be  avoided  or  re- 
duced by  prompt  and  thorough  drainage. 

Stagnant  air,  such  as  may  be  present  in  dead  ends 
or  poorly  ventilated  drifts  or  other  workings,  quickly 
induces  dry  rot,  with  resultant  weakening  of  the  timber 
and  failure  in  a  short  time.  The  effect  of  even  a  small 
current  of  air  in  prolonging  the  life  of  mine  timbers 
is  not  perhaps  appreciated  as  well  as  it  should  be.  A 
constant  movement  of  a  hundred  cubic  feet  per  minute 
will  be  sufficient.  Good  ventilation,  apart  from  its 
other  desirable  features,  will  insure  the  mi  :imum 
amount  of  dry  rot  and  reduce  the  number  of  failures 
of  timbers  from  this  cause. 

Temperature  is  another  factor,  though  its  effects  are, 
however,  not  conspicuously  present  in  many  mines. 
High  temperatures  favor  increased  bacterial  growth, 
and  mine  timbers  are  favorable  places,  under  such  cir- 
cumstances, for  the  growth  of  a  number  of  wood- 
destroying  bacteria.  Excessive  temperatures  can  be 
controlled  to  some  extent  by  increasing  the  volume  of 
the  ventilating  current,  either  by  efficient  splitting  and 
upcasts  of  good  size  or  by  supplemental  power  ventila- 
tion. Timber  preservatives,  of  course,  can  be  used  to 
retard  and  even  prevent  dry  rot.  Their  employment 
is  advisable  where  workings  are  to  be  maintained  in 
an  accessible  condition  for  time  intervals  exceeding 
eighteen  months  and  where  temperature  and  ventilation 
are  adverse.  It  is  surprising,  however,  that  there  is  not 
more  extensive  use  of  the  simpler  methods  of  timber 
preservation. 

Failure  of  particular  timbers  by  breaking  or  the 
general  failure  of  timbers  in  a  given  part  of  a  mine 
may  be  due  to  too  excessive  ground  pressure  either  of 
a  widespread  nature  or  localized  in  a  part  of  a  stope. 
Prolonging  the  life  of  timbers  under  such  circum- 
stances can  be  anticipated  by  the  timberman  by  the 
systematic  use  of  head  boards,  easing  sets  in  the  case 
of  shaft  structures,  or  the  use  of  easing  pegs  in  the 
case  of  drift  sets  in  heavy  ground.  After  failure  has 
begun  to  take  place,  the  alternatives  open  to  the  timber 
boss  are  to  decrease  the  pressure  coming  upon  individ- 
ual timbers  by  erecting  additional  timbers,  by  timber 
cribs,  by  timber  and  rock-filled  cribs,  or,  a  more  heroic 
and  expensive  remedy,  by  filling  the  stope  with  waste. 

Failure  of  timbers  may  be  due  to  structural  in- 
sufficiency. This  may  be  exemplified  by  the  failure  of 
a  square  set  stope  where  the  direction  of  the  pressure 
produces  jack-knifing  of  the  sets.  Similar  failure  may 
take  place  from  the  faulty  design  of  joints.  In  cases 
of  this  kind  the  engineer  can  be  of  considerable  assist- 
ance to  the  timber  boss  by  examining  the  particular 
failures  and  pointing  out  better  designs  to  meet  fh^ 
conditions. 
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In  the  two  illustrations  accompanying  this  article, 
the  first  shows  the  condition  of  timbering  in  a  narrow 
stope  of  the  Mountain  King  mine,  Merced  County,  Cal. 
This  mine  is  moderately  wet.  The  stope  shown  is  about 
six  feet  wide.  It  is  timbered  with  stuUs,  stringers 
and  sills.  General  failure  of  the  stope  is  shown,  pro- 
duced partly  by  the  weakening  of  the  timbers  due  to 
dry  rot  and  partly  by  the  gradual  increase  of  the  weight 
of  the  ground.  In  a  part  of  the  stope  the  failure  was 
more  pronounced  than  indicated  in  the  photo. 

"The  second  illustration  is  a  photograph  taken  in  the 
Tonopah  Belmont  mine,  Tonopah,  Nev.  It  represents 
the  co;.dition  in  an  open  stope  contiguous  to  a  drift 
which  is  in  use  for  transportation  and  access  to  other 
parts  of  the  mine. 

The  principal  stopes  and  workings  in  the  Belmont 


FAILURE  OF  STULL  TIMBERS  BY  LONGITUDINAL 
SPLITTING.     TONOPAH  BELMONT  MINE 

mine  are  dry,  and  as  a  consequence  ground  pressures 
are  not  excessive,  nor  does  the  hanging  wall  develop 
pressure  as  a  whole,  but  rather  only  on  such  areas  as 
tend  to  readjust  themselves  locally.  This  local  pres- 
sure is  manifested  by  the  failure  of  a  moderate  number 
of  contiguous  stulls.  It  is  seldom  that  failure  takes 
place  over  a  wide  area. 

Where  local  pressures  begin  to  show  by  the  head 
boards  on  the  tops  of  the  stulls  crushing  down,  timber 
cribs  are  built  up  to  take  the  pressure  and  prevent  a 
local  collapse  of  the  hanging  wall,  which  might  block 
the  drift.  The  head  board  is  an  excellent  indicator  of 
the  grovrth  of  this  local  pressure.  Where  the  stulls 
fail,  they  break  across,  or,  as  is  more  commonly  the 
case,  they  split  longitudinally  first,  and  then,  as  the 
pressure  increases,  breakage  of  the  timber  finally  en- 
sues. Longitudinal  splitting  may  be  due  to  the  hang- 
ing wall  riding  the  timber  in  a  direction  at  an  angle 
to  the  line  of  the  stull,  or  to  the  difficulty  of  securing 
an  even  bearing  for  the  foot  of  the  stull.  It  is  prob- 
able that  both  of  these  causes  explain  the  breakage 
in  the  manner  shown.  It  would  seem  that  by  pointing 
the  lower  end  of  the  stull,  leaving,  however,  the  end  like 
a  truncated  cone,  the  life  of  the  stull  could  be  increased. 
The  brooming  out  of  the  lower  end  would  be  an  ad- 
ditional indicator  of  excessive  pressure.  This  prac- 
tice is  not  unusual  in  the  case  of  props  used  in  coal 
mines,  but  it  is  seldom  or  never  to  be  observed  in 
metal  mines. 


Conditions  on  the  Rand 

Serious  Diminution  in  Commercially  Reliable  Reserves 
High  Costs,  Taxes,  and  Miners'  Compensation 
Law  Increase  Difficulties  of  Operation 

By  E.  M.  Weston 

Written    exclusively    for    Eiiginerrmy    and    Mining   Journal 

THE  Union  Government  considers  that  it  has  a  large 
asset  in  its  shares  of  the  profits  to  be  earned  by  the 
various  companies  to  which  it  leases  ground.  Sir 
Robert  Kotze  estimates  the  aggregate  from  seven  leases 
at  £38,520,000.  This,  of  course,  will  take  over  twenty 
years  to  realize.    The  leases  are: 

Government 

Claim  Area  Shares  of  Profits 

Breakpan    Mines    1812  £2,600.000 

Government    Areas    :;633  18,400,000 

Jtodderfontein  East,  Ltd 651  250,000 

.New    State   Are? 2055  8,400,000 

.•-ipring    Mines    2236  5,600,000 

West  Springs    2236  6,200,000 

Cragie   Mines    31  5,000 

There  is  still  to  be  leased  a  large  area  of  ground  that 
is  probably  of  great  potential  value,  but  the  government 
calls  for  tenders  only  when  it  thinks  capital  is  available 
from  several  sources,  insuring  competition.  The  case  of 
the  New  State  Areas,  in  which  there  was  a  bid  amount- 
ing probably,  with  taxation,  to  the  government  taking  70 
per  cent  of  the  profits,  was  exceptional. 

The  natural  exhaustion  of  a  number  of  the  older  pro- 
ducers is  rapidly  approaching.  Three  mines  already 
closed  are  the  Durban  Roodeport,  the  Glencairn,  and 
the  Ginsberg.  The  following  mines  have  strictly  limited 
lives :  The  Robinson  mine  has  only  322,000  tons  of  rich 
ore  in  reserve,  with  an  uncertain  amount  of  payable 
main  reef;  Ferreira  Deep  has  about  one  million  tons  in 
ore  reserves,  with  a  proportion  of  ore  available  from 
reclamation;  Village  Main  Reef  has  an  uncertain  life 
of  one  and  one-half  to  two  and  one-half  j-6ars ;  City  and 
Suburban,  with  a  possible  life  of  three  or  four  years: 
Wolhuter  has  a  possible  life  of  about  four  years: 
New  Heriot  is  working  at  a  loss,  with  possible  life  of 
three  or  four  years;  Geldenhuis  Reef  is  of  strictly  lim- 
ited life;  Primrose  is  reclaiming  old  workings  and  has  a 
possible  life  of  one  and  one-half  to  three  years;  New 
Kleinfontein  is  working  at  a  loss;  New  Unified  has 
a  life  of  two  to  three  years,  and  Bantjes  Mine  closed 
down  owing  to  high  working  cost  and  poor  results. 

This  exhaustion  of  outcrop  mines  was  only  to  be 
expected,  it  being  a  matter  of  surprise  that  they  have 
lasted  so  long.  Their  stoppage  will  cause  great  local 
distress,  and  the  practical  ruin  of  several  reef  town- 
ships; but  a  greater  menace  to  the  industiy  is  the  fact 
that,  including  some  of  the  mines  mentioned,  no  less 
than  sixteen  mines,  employing  5,545  white  employees, 
are  working  at  a  loss.  The  closing  down  of  several  of 
these  mines  seems  certain.  They  include  mines  such  as 
the  Robinson  Deep,  Simmer  Deep,  and  Jupiter.  The 
most  immediate  cause  is  no  doubt  shortage  of  native 
labor.  Other  causes  of  .shortage  have  been  the  war  in 
East  Africa,  the  increase  in  manufacturing  and  agricul- 
ture locally,  and  the  greflter  activity  in  diamond  mining 
at  Kimberley  and  other  diamond-bearing  areas. 

Last  year  the  dividend-paying  mines  were  menaced 
with  a  new  danger,  as,  besides  the  Union  Government 
taxes  and  war  levies,  the  Provincial  (State)  Courcil  of 
the  Transvaal  levied  a  tax  on  dividends.  Another  heavy 
burden  has  just  been  thro^vn  on  the  mines  in  the  form 
of  a  revised  and  retroactive  Phthisis  Compensation  bill. 
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James  Gayley 


JAMES  GAYLEY,  first  vice-president  of  the  United 
States  Steel  Corporation  from  1901  to  1909,  and  dis- 
tinguished among  steel  men  for  his  knowledge  of 
metallurgy,  died  Feb.  25  after  an  illness  of  several 
weeks  at  Mew  York  City.  He  was  born  at  Lockhaven, 
Pa.,  Oct.  11,  1855.  A  little  later  the  family  removed 
to  West  Nottingham,  Md.,  where  his  boyhood  was 
spent,  and  where  he  attended  the  West  Nottingham 
Academy.  From  the  West  Nottingham  Academy  he 
went  to  Lafayette  College,  taking  a  course  in  the  de- 
partment of  mining  engineering,  and  being  graduated 
in  1876. 

Mr.  Gayley  began  his  professional  career  as  a  chem- 
ist of  the  Crane  Iron  Co.,  Catasauqua,  Pa.  Three 
years  later  he  went  to  the  Missouri  Furnace  Co.,  of 
St.  Louis,  in  the  capacity  of  superintendent,  resign- 


J.A.MES   GAYLEY 

ing  to  assume  the  management  of  the  blast  furnace  of 
the  E.  &  G.  Brooke  Iron  Co.,  Birdsboro,  Pa.  In  1885 
he  was  put  in  charge  of  the  furnaces  of  the  Edgar 
Thomson  Steel  Works  at  Braddock,  Pa.,  which  were 
owned  by  Carnegie  Brothers  &  Co.,  Ltd.,  and  which 
subsequently  became  the  Carnegie  Steel  Co.  There  he 
was  largely  instrumental  in  bringing  American  blast- 
furnace practice  up  to  a  plane  never  before  attained. 
His  record  with  the  Edgar  Thomson  furnaces,  every- 
thing considered,  has  not  been  surpassed  for  fuel 
economy,  output  in  proportion  to  cubic  capacity  of 
stock,  and  of  durability  of  linings. 

Mr.  Gayley's  next  promotion  was  to  the  post  of  man- 
ager of  the  entire  Edgar  Thomson  plant,  and  in  1897 
(later)  he  became  a  managing  director  of  the  Car- 
negie Steel  Co.  While  at  the  Edgar  Thomson  works 
he  was  the  first  to  install  charging  bins  for  the  raw 
materials  at  the  blast  furnaces  and  he  also  installed 
the  first  compound  condensing  engine  for  supplying 
air  blast  to  a  blast  furnace.  At  the  ore  docks  of  the 
Carnegie  Steel  Co.,  Conneaut,  Ohio,  on  Lake  Erie,  he 


installed  the  first  mechanical  ore  unloader  and  de- 
signed a  vessel  construction  adapted  to  the  use  of 
such  unloaders. 

During  Mr.  Gayley's  brilliant  career  as  an  iron  and 
steel  maker,  he  made  many  important  contributions 
to  the  progress  of  metallurgical  industry.  Among  his 
valuable  inventions  may  be  mentioned  the  bronze 
cooling  plate  for  blast-furnace  walls;  the  auxiliary 
stand  for  holding  the  ladle  while  the  bessemer  heat  is 
being  poured,  supplementing  the  crane  and  enabling 
two  vessels  to  do  the  work  for  which  four  were  for- 
merly required,  and  the  "dry-air  blast."  The  last-named 
invention  is  probably  the  most  important  since  Neil- 
son's  application  of  the  hot  blast  in  its  relation  to  the 
reduction  of  iron  ores,  but  its  usefulness  is  not  restric- 
ted to  blast-furnace  practice.  One  of  the  chief  causes 
of  variations  in  the  working  of  a  blast  furnace  and  of 
inequality  in  its  product  is  found  in  the  greater  or  less 
percentage  of  moisture  in  the  blast,  but  such  vicissi- 
tudes of  furnace  working  were  accepted  as  inevitable 
until  Mr.  Gayley  conceived  the  idea  of  drying  the  air 
by  taking  the  water  out  of  it,  and  thus  maintaining 
through  all  seasons  and  all  changes  of  weather  the 
excellent  conditions  of  furnace  operation  experienced 
when  the  weather  is  so  cold  as  to  reduce  the  humidity 
of  the  air  to  zero.  This  he  accomplished  by  the  simple 
and  obvious  expedient  of  drying  the  air  by  refrigera- 
tion, the  dried  air  current  then  passing  to  the  hot- 
blast  stoves,  and  from  them  into  the  furnace.  The 
result  is  an  important  fuel  economy,  with  a  previously 
unobtainable  uniformity  of  furnace  product.  The  gain 
is  about  20  per  cent. 

Mr.  Gayley  was  probably  the  most  highly  qualified 
technical  expert  among  those  prominent  in  the  steel 
industry.  When  the  great  merger  which  created  the 
United  States  Steel  Corporation  was  formed  in  1901, 
he  was  made  first  vice-president,  and  carried  into  the 
larger  organization  not  only  an  invaluable  experience 
but  the  confidence  and  influence  of  Andrew  Carnegie 
and  the  men  who  then  associated  themselves  with  the 
business. 

Mr.  Gayley  was  a  member  of  the  American  Institute 
of  Mining  and  Metallurgical  Engineers,  of  which  he 
served  as  president  during  1904-1906,  and  he  was  also 
a  member  of  the  American  Iron  and  Steel  Institute, 
and  the  (British)  Iron  and  Steel  Institute.  His  con- 
tributions to  technical  literature  have  been  numer- 
ous and  important,  and  are  found  chiefly  in  the  trans- 
actions of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  the  (British)  Iron  and  Steel  Insti- 
tute, and  of  other  American  and  foreign  societies  of 
which  he  was  a  prominent  and  honored  member.  Among 
his  contributions  to  transactions  of  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engineers  are  "A 
Chilled  Blast  Furnace  Hearth" ;  "Development  of  Ameri- 
can Blast  Furnace,  With  Special  References  to  Large 
Yields";  "The  Preservation  of  the  Hearth  and  Bosh 
Walls  of  the  Blast  Furnace,"  and  "Application  of  Dry- 
Air  Blast  to  the  Manufacture  of  Iron." 

In  1912  the  University  of  Pennsylvania  and  Lehigh 
University  conferred  upon  James  Gayley  the  honorary 
degree  of  doctor  of  science.  He  was  awarded  the 
Elliott  Cresson  Medal  by  the  Franklin  Institute  of 
Philadelphia  in  1906  and  the  Perkin  Medal  in  1913. 
In  1902  Mr.  Gayley  presented  to  Lafayette  College  the 
building  known  as  Gayley  Hall,  for  the  study  of  chem- 
istry and  metallurgy. 
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Consultation 


Premium  on  Gold  in  London 

"We  have  noticed  through  the  newspapers  for  the  past 
month  that  gold  bullion  sells  in  London  at  121s.  to  123s.  per 
ounce.  One  of  your  recent  issues  practically  confirmed 
the  above.  Please  advise  us  how  we  might  proceed  to  secure 
this  increased  price  in  London  for  gold  bullion.  Who  pur- 
chases this  bullion,  and  who  in  London  might  be  able  to 
represent  us  in  disposing  of  gold  bullion  for  our  account 
at  this  premium  price?     Your  reply  will  be  appreciated." 

It  is  our  belief  that  the  premium  reported  to  be  paid 
on  gold  in  London  is  being  paid  to  producers  of  gold 
in  the  British  possessions,  and  is  being  paid  in  exchange 
which  is  already  at  a  discount  as  compared  to  United 
States  gold.  The  fall  in  sterling  exchange  has  just  about 
discounted  the  market  value  of  gold  in  London.  There- 
fore, we  do  not  see  how  you  could  hope  to  gain  any 
profit  by  selling  your  gold  bullion  in  the  London  market. 

In  Engineering  and  Mining  Journal  dated  Nov.  8-15, 
page  752,  we  published  an  editorial  on  the  subject  "The 
Gold-Mining  Problem,"  and  in  the  issue  dated  Oct.  18 
there  appeared  an  article  on  the  subject  "The  Gold  Situ- 
ation," by  John  Clausen.  These  articles  may  possibly 
be  of  interest  to  you. 


Inflated  Currency  and  High  Prices 

"You  have  stated  that  the  present  high  prices  are  owing 
to  inflated  currency  in  this  country  as  well  as  everywhere 
else.  What  ground  have  you  for  this  statement?  If  gold 
cannot  be  obtained  for  Federal  bank  notes,  how  do  you 
account  for  the  large  export  of  gold  last  year?  What  has 
caused  the  advance  in  silver  from  40c.  in  1896  to  $1.3.5 
at  the  present  time?  I  think  also  you  have  stated  that  the 
United  States  mints  no  longer  exchange  minted  gold  for 
the  equivalent  in  gold  bars.  Where  did  you  get  this  idea? 
The  Federal  bank  note  issue  now  stands  at  about  40c.  to 
45c.  in  gold  back  of  each  $1  outstanding.  While  this  might 
be  considered  inflation,  it  is  certainly  not  great  inflation. 

"While  you  .refuse  to  admit  the  depreciation  in  the  gold 
dollar  to  about  40c.  in  buying  power,  we  have  the  fact  be- 
fore us,  as  shown  by  most  metal  prices  (excepting  copper, 
pyrite,  and  probably  some  others),  that  cotton  and  cotton 
goods,  sugar,  corn,  wheat,  flour,  lumber,  bricks,  and 
other  commodities  are  all  selling  at  from  three  to  five 
times  prices  of  1880  to  1900." 

That  the  high  prices  are  largely  due  to  inflated  cur- 
rency you  will  find  stated  almost  daily  in  the  papers,  on 
the  authority  of  bankers  and  statesmen.  It  is  true  that 
Engineering  and  Mining  Journal  was  among  the  first  to 
point  this  out,  but  it  is  now  widely  acknowledged. 

The  export  of  gold  is  handled  by  bankers  to  adjust 
trade  balances.  The  foreign  bankers  will  not  accept 
our  money,  and  these  adjustments  are  necessarily  made 
in  gold.  This  does  not  mean,  however,  that  the  bankers 
will  pay  out  gold  to  adjust  domestic  business,  whether 
large  or  small. 

The  advance  of  silver  which  you  speak  of  is  simply 
due  to  the  law  of  supply  and  demand. 

You  say  "'also  you  have  stated  that  the  United  States 
mints  no  longer  exchange  minted  gold  for  the  equivalent 
in  gold  bars.  Where  did  you  get  this  idea?"  We  have 
not  so  stated — it  is  not  true. 

You  state  "While  you  refuse  to  admit  the  depreciation 


in  the  gold  dollar  to  about  40c.  buying  power"  .... 
You  are  under  a  misapprehension.  We  do  not  refuse 
to  admit  this — in  fact  we  agree  with  you  entirely;  it  is 
a  self-evident  proposition  concerning  which  there  can 
be  no  difference  of  opinion. 

Regarding  the  possibility  of  obtaining  gold  from  the 
banks  in  the  United  States,  some  banks,  since  Chri.st- 
mas,  will  pay  out  a  small  amount ;  others  will  not  pay 
any  at  all.  No  bank  will  pay  out  more  than  a  small 
amount,  for  the  very  good  reason  that  it  does  not  have  it. 


Diesel  Engines  in  Mining 

"Please  give  me  a  list  of  manufaciurers  of  Diesel  en- 
gines, and  a  list  of  mining  companies  that  are  using  Diesel 
engines.  Also,  I  would  appreciate  having  you  refer  me  to 
any  literature  on  the  use  of  the  Diesel  engine  in  connec- 
tion with  mining  operations,  and  I  would  like  to  know  why 
Diesel  engines  have  given  trouble  in  some  cases." 

Following  is  a  list  of  manufacturers  of  Diesel  en- 
gines: Allis-Chalmers  Manufacturing  Co.,  Milwaukee, 
Wis.;  Winton  Engine  Works,  Cleveland,  Ohio;  Buckeye 
Machine  Co.,  Lima,  Ohio;  Busch-Sulzer  Brothers'  Diesel 
Engine  Co.,  St.  Louis,  Mo.;  McEwen  Brothers,  Wells- 
ville,  N.  Y. ;  Macintosh  &  Seymour  Corporation,  Auburn, 
N.  Y. ;  Midwest  Engine  Co.,  Indianapolis,  Ind.;  National 
Transit  Pump  &  Machine  Co.,  Oil  City,  Pa.;  Nordber^r 
Manufacturing  Co.,  Milwaukee,  Wis.;  Worthington 
Pump  &  Machinery  Corporation,  New  York,  N.  Y. ; 
Fairbanks,  Mor.se  &  Co.,  Chicago,  111.;  De  La  Vergne 
Machine  Co.,  New  York,  N.  Y. ;  Chicago  Pneumatic 
Tool  Co.,  Chicago,  111.;  Snow  Engine  Co.,  Buffalo,  N.  Y.; 
General  Electric  Co.,  Schenectady,  N.  Y. 

The  following  companies  are  users  of  the  Diesel  en- 
gine: Copper  Creek  Mining  Co.,  Copper  Creek,  Ariz.; 
Calumet  &  Jerome  Copper  Co.,  Jerome,  Ariz.;  Mascot 
Copper  Co.,  Dos  Cabezos,  Cochise  County,  Ariz. ;  Ari- 
zona Hercules  Co.,  Ray,  Ariz.;  Eighty-Five  Mining  Co.. 
Lordsburg,  N.  M. ;  Mogollon  Mines  Co.,  Mogollon,  N.  M. : 
Socorro  Mining  &  Milling  Co.,  Mogollon,  N.  M.;  Empire 
Zinc  Co.,  Hanover,  N.  M. ;  Phelps  Dodge  Corporation. 
Morenci,  Ariz.;  JIatahambre  Mines,  Santa  Lucia,  Cuba. 

An  article  in  Engineering  and  Mining  Journal  for 
Sept.  20,  1919,  on  the  subject  "The  Diesel  Engine  in  the 
Southwest,"  gives  an  excellent  idea  of  the  field  of  these 
engines.  ALso,  a  book  on  the  subject  "Oil  Engines,"  by 
Lacey  H.  Morrison,  has  been  published  recently. 

Our  impression  is  that  one  of  the  principal  reasons 
for  trouble  encountered  with  Diesel  engines  is  that 
they  have  been  often  operated  by  untrained  men. 


"Would  be  pleased  to  receive  the  extreme  lowest  and  the 
extreme  highest  quotations  within  the  last  fifty  years  for 
pig    lead,    and    the    respective   dates    of   these    quotations." 

The  highest  quotation  for  pig  lead  during  the  last 
fifty  years  was  on  June  12  and  13,  1917,  when  the 
((uotation  was  lie.  to  r2c.  per  lb.,  both  New  York  and 
St.   Louis. 

The  lowest  quotation  on  record,  within  the  time  limit 
mentioned,  was  on  Aug.  29,  1896,  when  the  metal  was 
quoted  at  2.45c.  St.  Louis  and  2.60c.  New  York. 
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Subsurface  Correlations  in  Oil  Prospectixig 

By  S.  S.  Langley 

Written  exclusively  (or  Engineering  and  Mining  Journal 


THE  southwest  side  of  the  Midway  oil  field,  in  the 
San  Joaquin  Valley,  California,  shows  a  sharp  line 
of  demarkation  between  producing  and'  dry  holes. 
This  is  illustrated  in  Fig.  1,  which  is  a  map  of  a  part 
of  the  field.  Production  is  obtained  on  a  monocline,  the 
strike  of  which  is  northwest-southeast.  The  monocline 
lies  on  the  northeastern  slope  of  the  Temblor  Range. 
The  general  northwest-southeast  trend  of  this  fold  is 
typical  of  the  west  side  of  the  San  Joaquin  Valley,  and 
the  strike  is  so  uniform  in  all  folds  that  a  line  drawn 
from  the  southeast  to  the  northwest  corner  of  any 
township  within  the  field  will  pass  through  the  prop- 
erties of  greatest  production. 

In  contrast  to  the  policy  of  the  far-sighted  operator. 
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FIG.  1.     L..\.RGi;  FIGURE  REPRESExVTS  WELLS  IN  MIDWAY 

OIL  FIELD.      FIG.    2.     ENL.\RGED   PORTION    OF 

area  marked  "A"    IN  FIG.    1 

there  are  today  some  who  do  not  recognize  the  structural 
conditions  which  are  known  to  prevail  in  this  field.  This 
is  proved  by  their  attempts  to  secure  production  by 
drilling  in  the  area  beyond  the  southwestern  limits  of 
the  Midway  monocline.  Fig.  2  is  an  enlarged  map  of  the 
property  marked  "A"  in  Fig.  1.  Wells  5,  1,  and  4  are 
small  producers.  Wells  2  and  3  were  drilled  and  aban- 
doned because  of  no  production.  Supplied  with  this 
knowledge  and  with  the  logs  of  all  the  other  wells,  also 
with  a  peg  model  of  that  particular  part  of  the  field,  the 
owner  of  "A"  decided  to  drill  No.  6. 

Fig.  3  shows  a  cross-section  through  wells  5  and  4, 
with  No.  1  projected  upon  it.    Had  there  been  no  wells 


drilled,  other  than  these,  a  study  of  this  cross-section 
should  have  made  anyone  cautious.  An  examination  of 
the  wells  shows  a  total  lack  of  conformity  of  structure. 
Well  1  shows  brown  shale  at  270  ft.,  and  brown  shale 
normally  lies  below  the  upper  zone  of  production.    Well 

4  shows  an  oil  horizon  above  the  brown  shale  and  a  shell 
stratum  above  the  first  oil  sand.  Well  5  has  brown  shale 
above  the  first  oil  sand  and  shell  between  the  first  and 
second  oil  sands.  Fig.  4  illustrates  the  lack  of  con- 
formity  between  wells  4  and  2,  as  also  between  wells 

5  and  3.  In  spite  of  what  was  shown  by  these  cross- 
sections,  well  6  was  drilled,  and  the  log  of  the  well 
is  shown  in  Fig.  5.  Attention  is  called  to  the  fact  that 
well  6  is  only  30  ft.  from  a  former  abandonment,  well  3. 
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FIG.    3.      CROSS-SECTION   OF   WELLS    NOS.    5    AND    4    WITH 
NO.   1  WELL  PROJECTED  IN  THE  SAME  PLANE 

The  only  similarity  in  the  logs  of  wells  6  and  3  is  the 
occurrence  of  two  tar  sands  between  the  depths  of  250 
and  400  ft.,  and  both  well  6  and  well  2  show  brown 
shale  between  the  two  upper  tar  sands.  The  three  wells 
are  alike  in  the  total  absence  of  oil  sands. 

The  question  may  be  asked,  "What  is  the  need  of 
correlation  in  a  case  such  as  has  been  described?"  It 
was  totally  unnecessary  to  make  any  cross-sections;  a 
trip  through  the  field  or  an  examination  of  a  field  map 
would  have  been  proof  enough  that  No.  6  would  be  a  dry 
hole.  In  the  early  development,  before  the  productive 
area  had  been  defined,  any  one  of  these  cross-sections 
would  have  been  of  value.     If  Nos.  4  and  2   (Fig.  4) 
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had  been  the  only  development,  their  correlation  would 
have  shown  why  No.  2  was  dry,  and  that  it  would  have 
been  useless  to  hope  for  production  in  the  area  to  the 
southwest. 

If  there  were  no   surface   exposure   to    indicate   the 
structure,  a  correlation   of  Nos.   4   and  2   would  have 
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6.      CROSS-SECTIOX   SHOWING   OIL  WELLS 
STEEPLY   PITCHING   STRATA 


IN 


shown  that  the  browni  shale  at  490  to  540  it.  in  No.  2 
was  pinching  out,  to  be  replaced  by  a  productive  sand 
at  700  to  738  ft.  in  No.  4.    The  shale,  lying  between  the 


6  the  production  lies  on  a  steeply  pitching  fold,  and 
somewhere  within  a  distance  of  2,560  ft.  the  sand  be- 
comes barren.  Picture  the  condition  if  the  sands  rep- 
resented in  Fig.  7  were  folded  downward  at  the  same 
angle  as  these  in  Fig.  6.  In  order  to  reach  the  produc- 
tive sands  at  a  depth  of  1,966  ft.  in  No.  36.  this  well 
would  have  to  be  at  the  location  of  No.  2.  Increasing 
the  dip  of  the  sands  from  that  of  Fig.  7  to  that  of  Fig. 
6  would  shorten  the  horizontal  distance  from  3,310  to 
510  ft.,  or  more  than  half  a  mile.  Had  wells  1,  2  and  3 
encountered  their  productive  sands  at  a  depth  as  great 
as  3,000  ft.,  and  a  correlation  showed  that  these  sands 
would  lie  only  two  or  three  hundred  feet  deeper,  as  at 
the  location  of  No.  4,  there  would  have  been  every  rea- 
son to  believe  that  No.  4  would  also  obtain  production. 

Fig.  8  is_  a  cross-section  through  wells  1,  3,  and  4, 
shown  on  the  accompanying  field  map.  As  most  of  the 
wells  on  this  property  are  producing  only  from  the  first 
oil  sand,  the  deeper  wells,  such  as  Nos.  1  and  4.  carr>' 
two  water-strings  of  casing.  It  will  be  noticed  that 
well  4  has  a  water-bearing  sand  immediately  below  the 
first  oil  sand.  The  water-bearing  sand  prevents  the 
production  from  all  sands  in  any  one  well.  Wells  1  and  4 
had  been  completed,  and,  to  determine  the  points  of 
shut-off  and  the  depth  of  encountering  productive  sands 
in  well  3,  a  cross-section  was  prepared  in  the  following 
manner:  The  graphic  logs  of  wells  1  and  4  were  pasted 
to  a  sheet  of  opaque  paper  so  that  the  space  between 
them  on  th^  blue  print  would  be  white  after  exposure 
and  washing,  yet  the  logs  would  print.  Due  regard  was 
given  to  their  relative  altitudes. 


tar  sands  at  363  to  462  ft.  in  No.  2,  is  almost 
completely  missing  in  the  correlative  depth  of 
545  to  680  ft.  in  No.  4.  Here  is  the  evidence 
that  the  productive  sands  of  No.  4  are  laid 
dowTi  upon  a  steepiy  pitching  shale,  and,  in 
passing  to  the  southwest,  the  productive  sands 
pinch  out,  being  replaced  by  shale.  To  merely 
know  that  No.  2  is  dry  does  not  define  the  sur- 
rounding possibilities.  If  No.  2  had  been 
drilled  to  a  depth  of  only  641  ft.,  as  was  No.  3, 
and  the  correlation  had  shown  the  structure  to 
pitch  downward  from  No.  4,  instead  of  from 
No.  2,  production  might  be  expected  in  the 
zone  between  795  and  980  ft.  in  No.  2. 

The  log  of  a  drj'  hole  can  teach  as  much  as 
that  of  a  gusher.  The  horizontal  distance  be- 
tween a  proposed  well  and  a  producer  is  too 
often  given  more  consideration  than  the  rela- 
tive elevations  of  the  oil  sand  in  the  producer 
and  the  proposed  location.  The  distance  along 
the  strike  of  a  persistent  anticline  is  of  little 
importance  as  compared  to  the  distance  down 
either  flank.  This  is  true  in  proportion  to  the 
steepness  of  the  dip,  and  is  illustrated  by  Figs. 
6  and  7.  The  comparative  horizontal  distances 
are  shown  to  be  in  both  cases  illustrated  as 
follows : 

Feet 
Pie.  6  horizontal  distance  between  well.s  Nos.  3 

and  4   2.560 

Fig.    6   vertical  distance   between   oil   sand   of   3 

and  barren   sand  of  -i    1.800 

Figr.  7  liorizontal  distance  between  wells  Nos.  10 

and   36    3.319 

Figr.   7  vertical  distance  between  oil  sand  of  10 

and   36 320 

The  wells  in  Fig.  7  are  on  a  long,  gently 
dipping  fold,  with  production  shown  over  ;i 
horizontal  distance  of  at  least  3,310  ft.    In  Fig. 
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Wells  1  and  4  were  then  correlated  as  shown  by  the 
lines  marked  A-A.  The  log-  of  well  3  was  made  as  the 
drilling-  progressed.  The  first  non-conformity  in  No.  3 
appeared  at  a  depth  of  362  ft.,  where  a  shell  formation 
should  have  been  found.  At  403  ft.  the  shell  was  en- 
countered, and  the  correlation  altered  to  follow  the  line 
"D."    This  correlation  checked  at  657  ft.  where  the  first 


was  not  safe  to  accept  D  as  the  correlation.  To  have 
done  so  would  have  assumed  a  total  distance  between  tne 
oil  sands  in  No.  3  of  297  ft.  This  might  be  the  con- 
dition, but  as  there  are  no  water-bearing  sands  between 
the  lower  oil  sands  and  the  shale  break  above  it,  there 
is  no  need  to  carry  the  second  water  string  to  the  lower 
part  of  the  shale.    Acting  on  this,  the  8, -in.  casing  was 
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oil  sand  was  penetrated.  The  10-ifl.  caSing'  had  been 
cemented  at  650  ft.  The  water  sand  lying  under  the 
first  oil  sand  in  No.  4  at  670  to  680  ft.  also  checked  in 
position  in  No.  3.  The  distance  between  the  top  of  the 
oil  sand  and  the  top  of  the  water  sand  is  65  ft.  in  well 
4  and  58  ft.  in  well  3.  The  correlative  shell  stratum 
below  the  sand  w^a  encountered  at  720  ft.  in  No.  3,  but 


t'OilSami 

4' Brown 
Shale 

cemented  at  914  ft.  The  completed  log  shows  that  D 
was  not  the  correct  correlation,  and  that  the  non-con- 
formity in  No.  3  between  the  depth  of  362  and  657  ft. 
was  counterbalanced  by  a  second  non-conformity  be- 
tween 715  and  970  ft.  The  original  correlation  A  A,  as 
defined  by  the  structure  in  wells  1  and  4,  would  have 
correctly  determined  the» shut-off  points  in  No.  3. 
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Total  in  end  of  tour.. . 

Total  in  end  of  tour...  .  '                                                           Total  in  end  of  tour.. .  .1 
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Remarks                                                                               Remarks 
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where  a  sandy  shale  is  logged  in  No.  4,  there  appeared  a 
shell  stratum  with  streaks  of  sand.  When  the  shale  was 
encountered  in  well  3  at  844  ft.  it  was  a  question  as  to 
whether  the  correlation  was  that  as  shown  by  C  or  D  in 
the  figure.  Because  the  total  distances  between  the 
bottom  cf  the  first  and  the  top  of  the  second  oil  sands, 
in  Nos.  1  and  4,  are  292  ft.  and  315  ft.  respectively,  it 


A  great  many  of  the  smaller  properties  in  California 
fields  have  little  or  no  data  upon  the  mechanical  or 
geological  conditions  of  their  wells.  This  is  due  in  a 
great  measure  to  the  fact  that  these  properties  were 
drilled  during  the  "boom,"  and  the  owners  were  not  as 
much  interested  in  the  life  of  their  holdings  as  in  the 
speculative  value  of  their  stocks.     As  a  result  of  this 
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condition,  many  of  the  small  properties  have  been  sn'd 
to  the  large  companies.  The  new  owners  have  the  funds 
and  can  afford  to  do  the  repair  work  necessary  to  put 
the  property  on  a  paying  basis.  Because  the  operators 
gladly  exchange  information,  and  the  data  of  the  State 
Mining  Bureau  is  available,  it  is  possible  to  work  out 
the  geological  conditions  by  subsurface  correlations. 

Fig.  9  illustrates  what  can  be  accomplished  by  co-oper- 
ation among  the  operators  of  neighboring  properties. 
The  three  wells  shown  in  the  figure  are  old  producers, 
and  each  is  owned  by  a  different  company.  The  own- 
ers of  wells  1  and  3  have  complete  drilling  records  of 
these  wells,  but  the  owner  of  No.  2  has  no  records  as  to 
casing  or  location  of  oil  or  water  sands.  Recently  the 
production  of  well  2  began  to  show  a  large  percentage  of 
water.  The  owners  of  wells  1  and  3  were  not  only  will- 
ing but  anxious  for  their  own  protection  to  do  all  in 
their  power  to  learn  why  No.  2  had  increased  its  water 
production.  The  cross-section  sho%vn  in  Fig.  9  was 
made;  the  structure  in  wells  1  and  3  and  also  their 
mechanical  condition  could  be  shown.  As  the  top  oil 
sand  in  No.  1  and  the  sand  at  670  ft.  in  well  3  are  logged 
as  water  bearing,  the  inference  was  that  the  shut-off  in 
well  2  had  failed,  thus  allowing  the  water  to  pass  to  the 
productive  horizon.  The  use  of  a  cross-section  deter- 
mined the  source  of  the  water,  and  it  became  a  me- 
chanical problem  to  remedy  the  trouble. 

An  old  field  frequently  gives  production  from  two  or 
more  zones.  The  situation  may  develop  where  an  oper- 
ator who  is  producing  from  the  bottom  zone  exhausts 
that  zone.  Unless  the  upper  horizon  can  be  drawn  upon, 
the  wells  must  be  abandoned.  If  the  drilling  record  is 
complete,  the  situation  of  the  upper  oil  sands  will  be 
known  and  can  be  tested  before  the'  wells  are  abandoned. 
Should  the  owner  lack  complete  drilling  records,  those 
of  surrounding  properties  can  be  used  to  make  up  cross- 
sections,  which  will  define  the  depths  of  the  upper  pro- 
ductive sands. 


Mining  Conditions  in  Ecuador 

By  George  M.  Chevet 

The  only  district  in  all  of  Ecuador  in  which  mining 
operations  are  being  actively  carried  on  is  that  of 
Zaruma,  in  the  Province  of  El  Oro.  Here  gold  mining 
is  done  only  by  the  South  American  Development  Co.  at 
its  Portovelo  mines.  Total  production  during  1919  was 
approximately  $500,000,  considerably  less  than  that  of 
1918,  $700,000. 

During  the  first  part  of  1919  the  company's  new 
metallurgical  plant  was  put  into  successful  operation. 
The  mill  is  of  250  tons'  capacity  and  employs  the  con- 
tinuous counter-current  decantation  system.  Work  on 
the  San  Antonio  manganese  property,  opened  near  Quito 
during  war  times,  was  suspended  owing  to  the  cur- 
tailed demand  and  the  heavy  transportation  charges. 

The  oil  fields  at  Santa  Elena  continue  to  produce  a 
small  amount  of  oil,  sufficient  for  local  consumption. 
A  little  drilling  has  been  done  near  Salinas  and  at  An- 
con,  a  few  miles  southwest.  Oil  developments  are  also  in 
progress  near  Manta. 


Oil  Near  Thermopolis,  Wyo. 

Most  of  the  oil  in  Wyoming  occurs  in  ai'ched  beds,  or 
anticlines  and  domes,  and  most  of  the  anticlines  or 
domes  in  the  Big  Horn  Basin  in  that  state  yield  oil,  ac- 
cording to  A.  J.  Collier  in  Bulletin  711-D  of  the  U.  S. 
Geological  Sun'ey.  Two  anticlines  near  Thermopolis,  in 
Hot  Springs  County,  known  as  the  Warm  Springs  and 
Hamilton  domes,  were  at  first  regarded  as  barren  of  oil, 
because  the  beds  they  contain  do  not  include  the  oil 
sands  of  the  proved  oil  fields.  Tests  by  the  drill,  how- 
ever, have  shown  that  they  contain  oil  in  commercial 
quantities. 

The  Thermopolis  anticline,  on  which  the  Big  Horn 
hot  springs,  e.xtensive  travertine  deposits,  and  sulphur 
mines  are  located,  is  a  strong  upfold  of  the  earth's 
crust  extending  northwestward  for  about  twenty-two 
miles.  The  Warm  Springs  domes,  which  are  about  five 
miles  east  of  Thermopolis,  are  near  the  east  end  of  this 
anticline.  The  Hamilton  dome,  which  has  also  been 
called  the  Cottonwood  anticline,  is  about  twenty  miles 
northwest  of  Thermopolis,  just  west  of  the  west  end  of 
the  Thermopolis  anticline,  from  which  it  is  separated 
by  a  low  saddle.  The  northerly  dip  of  the  beds  in  both 
the  Warm  Springs  and  Hamilton  domes  is  very  moder- 
ate, but  the  southerly  dip  is  about  45  deg.  The  hard-rock 
formations  stand  out  at  the  surface  as  hog-back  ridges, 
making  the  structure  easily  recognizable. 

The  oil  sands  in  other  parts  of  the  Big  Horn  Basin 
are  Cretaceous  rocks,  but  the  oil  sand  in  the  Warm 
Springs  domes  is  a  bed  in  the  Carboniferous  part  of  the 
Embar  group,  and  that  in  the  Hamilton  dome  is  a  bed 
in  the  Chugwater  formation,  or  "Red  Beds,"  which  are 
of  Triassic  age. 


Roasting  Zinc  Ores  in  Belgium  is  done  in  hand-raked 
furnaces,  only  two  attempts  having  been  made  to  depart 
from  this  rule.  At  one  plant  five  Spirlet  furnaces  have 
been  installed  and  at  another  plant  a  modified  Hegeler  is 
now  under  construction. 


Extent  of  the  Oil  Lands  of  California 
In  the  accompanying  tabulation  by  the  Standard 
Oil  Co.  the  proven  area  of  the  California  oil-fields  is 
shown  as  92,087  acres,  equivalent  to  143.89  square 
miles.  In  determining  the  figures  the  boundary  lines 
of  the  proven  area  are  drawn  approximately  250  ft.  out- 
side producing  wells.  In  case  of  outlying  single  wells 
the  field  is  credited  with  about  fifteen  acres. 

The  figures  therefore  represent  the  actual  proven 
area,  and  give  no  consideration  to  territory  that  is 
generally  regarded  as  proven,  but  is  not  fully  drilled. 
For  instance,  large  areas  of  undrilled  territory  in  the 
Buena  Vista  hills,  although  regarded  as  proven,  are 
not  included  in  the  following  tabulation.  The  proven 
acreage  as  shown  is,  therefore,  low  as  compared  with 
figures  made  by  others. 

TOTAL   PRODUCTION,    AREA    AND    PRODCCTION    PER   ACRK  OF 
CALIFORNIA  OIL  FIELDS  TO  DECEMBER  31,  1919 

Proven 

_^  Acreagp 

Field  Dec.  31.  1919 

Kern  River 7,774 

McKittriok 1,670 

Midway-Sunset 40,615 

Lost  HUls-Belridge 4.851 

Coalinga 14.990 

Lompoc  and  Santa  Maria   .  8,254 

Ventura  County  and  Newhall.  •*,96f 

Los  Angeles  and  Salt  Lake 2,700 

Whittier-Fullerton 5,762 

Summerland 230 

Miscellaneous 200  (::'i 

Totals 92,087 

(a)  Estimated. 


Total  Production 

Total^arrels 

to  Dec.  31,  1919 

per  .\cre  to 

CBarrels) 

Dec.  31,  1919 

214,129,750 

27,544 

57,976,236 

34,716 

357,875,039 

8.794 

38.400,95? 

7,116 

229,541,407 

15.313 

94.088.121 
23,103,72* 

11,399 

4,657 

55,641,527 

20,608 

169,145,401 

59,355 

2,288,627 

9,951 

1,019,477 

5,097 

1,243,210,268 

13,500 

The  Commonwealth  Government  has  decided  to  offer  a 
reward  of  £10,000  for  the  discovery  of  oil  in  commercial 
quantities  in  Autralia. 
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Oil  News  From  Texas  and  Louisiana 


The  Gulf  Coast  Field 
Crown     Company     Extends      Holdings 
Southeast  of  Damon — No.  10  Jack- 
son   Proves    a    Disappointment 

The  Crown  Oil  and  RefininK  Co.  has 
purchased  forty  acres  in  the  H.  P. 
Lockwood  160-acre  tract,  just  southeast 
of  Damon,  on  the  southeast  edge  of 
Damon  Mound,  Brazoria  County,  for 
$12,000.  This  section  of  the  district, 
according-  to  oil  men,  is  the  most  favor- 
able part  of  the  field  still  unprospected. 
At  Damon  Mound,  the  No.  10  Jackson 
well  of  the  Sinclair  Gulf  Co.  was  re- 
ported to  have  come  in  flowing  at  the 
rate  of  5,000  bbl,  per  day.  This  lasted 
for  only  a  few  minutes,  however,  and 
the  well  rapidly  sanded  up.  So  far  all 
efforts  to  revive  production  have  failed. 

The  West  Columbia  field  production 
for  the  thii'd  week  in  Febiuary  fell  off 
to  about  17,000  bbl.  daily.  The  chief 
producers  were:  Humble  Oil  &  Refin- 
ing Co.,  11,500  bbl.;  Texas  Co.,  3,000 
bbl.;  Crown  Oil  &  Refining  Co.,  1,200 
bbl.;  and  the  Gulf  Production  Co.,  1,000 
bbl.  A  re-test  of  the  Texas  Co.'s  No.  30 
Hogg  showed  only  salt  water.  No.  28 
Hogg  is  making  about  600  bbl.  initial 
production.  In  this  county,  the  Free- 
port  Sulphur  Co.,  aside  from  its  activ- 
ities at  its  Bryan  Heights  sulphur 
works,  is  drilling  at  Stratton  Ridge  and 
McNeil's  Mound.  At  Stratton  Ridge, 
its  No.  4  well  is  now  about  1,200  ft. 
deep.  An  oil  showing  was  struck  in  its 
No.  3  well,  on  the  northeast  end  of  the 
ridge,  but  this  was  killed  by  water  in- 
flow. At  McNeill's,  No.  1  well  is  now 
1,650  ft.  deep.  Southwest  of  Angleton, 
the  well  of  the  Angleton  Co-operative 
Oil  Co.  is  developing  into  a  deep  test, 
now  being  over  3,100  ft.  deep. 

The  No.  1  Becker  well,  being  drilled 
by  the  Empire  Gas  &  Fuel  Co.  near 
Benavides,  Duval  County,  and  reported 
recently  as  being  a  gusher,  made  two  or 
three  small  heads  of  oil  from  a  sand 
below  3,490  ft.  Whether  this  flow  will 
he  maintained,  is  questioned  by  oil  men. 
Much  excitement  prevails  in  southwest 
Texas  in  consequence  of  this  strike. 

Drilling  in  Harris  County  is  being 
done  at  Goose  Creek,  Humble,  Hockley, 
Pierce  Junction,  Cross  Timbers,  Crosby, 
and  many  other  places.  At  least 
eighteen  or  twenty  wildcat  wells  are  in 
the  process  of  drilling  or  rigging  up  at 
the  present  time.  At  Hockley  both  the 
Gulf  Production  Co.  and  the  Texas  Ex- 
ploration Co.  are  actively  engaged,  but 
without  commercially  successful  results 
to  date. 

Hull  Field,  Liberty  County,  made 
about  5, .500  bbl.  daily  during  the  third 
week  in  Febnaary.  Two  big  wells  were 
completed  during  the  week,  the  Texas 
Go's.  No.  2  Palmer,  which  came  in  flow- 
ing 3,000  bbl.  daily,  and  the  Gulf  Pro- 
duction Go's.  No.  2  Baldwin,  flowing 
1,000  bbl.  It  is  thought  the  Texas  Go's, 
well,  which  is  the  biggest  well  of  the 


field,  may  continue  flowing  for  some 
time.  The  Empire  Gas  &  Fuel  Co.  is 
doing  considerable  work  with  encourag- 
ing results.  Oil  is  now  standing  in  its 
No.  1  Barngrover  well,  and  arrange- 
ments are  being  made  for  pumping. 
The  Big  Four  and  Crown  Oil  &  Refining 
companies  are  arranging  to  pump  one 
new  well  each.  With  these  new  com- 
pletions, the  field's  production  should 
soon  increase.  Drilling  by  the  Empire 
company  south  of  Dayton  has  been 
greatly  hampered  by  the  overflow  of 
the  Trinity  River.  As  this  has  sub- 
sided, work  will  probably  be  resumed 
at  once. 

Orange  County  wells  have  not  made 
any  encouraging  discoveries  recently. 
The  Shipbuilders  Oil  Co.  is  below  3,000 
ft.  in  its  No.  1  well,  and  the  Brown  Oil 
Co.  has  stopped  work  at  3,500  ft.  in  its 
No.  1  Luce  well.  The  Orange  Oil  Co. 
has  a  fishing  job  below  2,800  feet.  The 
Gulf  Production  Co.  is  rigging  up  pre- 
paratory to  beginning  drilling. 


Houston  Ship  Channel 
Refinery  Ready 

The  new  refineir  recently  built  on 
the  Houston  ship  channel  by  Monroe  & 
Hughes,  and  taken  over  by  the  Port 
Houston  Oil  &  Refining  Co.  after  the 
consolidation,  is  receiving  oil  from  West 
Columbia  through  the  Texas  Pipe  Line 
Co.,  and  operations  will  start  at  once. 
The  initial  capacity  of  the  refinery 
will  be  6,000  bbl.  of  finished  product 
monthly;  and  this  will  be  increased  to 
10,000  bbl.  by  summer.  The  company 
will  specialize  in  the  manufacture  of 
high-grade  lubricating  oils,  and  will  sell 
through  jobbers  and  exporters  exclu- 
sively. In  addition  to  this  refinery,  the 
company  ovms  a  considerable  acreagi" 
in  various  parts  of  the  Gulf  Coast 
country. 

Another  Homer  Gusher 

The  "Boston  News  Bureau"  says  that 
the  second  completion,  in  deep  sand,  of 
the  Frost  Oil  Co.  in  the  Homer  field 
has  come  in,  blowing  off  the  casing 
head.  The  initial  production  was  rated 
at  25,000  bbl.  daily.  The  well  is  the 
most  southerly  completion  in  the  2,100- 
ft.  sand.  A  500-bbl.  well  has  also  been 
completed  on  the  Ardis  farm  in  the  Bull 
Bayou  district. 


The  oil  and  gas  division  of  the  Texas 
Railroad  Commission  has  requested 
that  everyone  assist  in  the  conservation 
of  oil  and  gas  by  reporting  to  it  any 
known  waste.  It  seems  a  great  deal  of 
gas  is  wasted  in  an  attempt  to  produce 
oil  only.  One  complaint  of  this  kind 
has  been  made  in  Eastland  County  by 
a  farmer  upon  whose  land  one  of  the 
larger  oil  companies  has  a  lease. 


North  and  Central  Texas 

Burkburnett     Producing     Over     80,000 

Barrels   Daily — Iowa  Park   Field 

Developing  Rapidly 

Burkburnett  continues  to  be  the  chief 
producing  field  of  Texas,  making  over 
80,000  bbl.  daily  of  high-grade  oil.  A 
number  of  new  wells  continue  to  be 
drilled  there,  about  ten  completions  a 
day  being  made,  adding  weekly  several 
thousand  barrels  of  oil  to  the  total  pro- 
duction. This  is  not  necessarily  all  net, 
however,  as  the  big  initial  flow  of 
Texas  wells  is  short  lived.  The  Iowa 
Park  district,  also  in  Wichita  County,  is 
increasing  its  production,  now  about 
1,000  bbl.  daily.  A  number  of  wells  arc 
being  drilled,  and  several  shallow  wells 
were  brought  in  recently  as  producers. 

Two  fires  at  Ranger  on  Feb.  21  de- 
stroyed the  El  Paso  Hotel  and  adjoin- 
ing property,  and  the  stables  of  the 
Seybold  Teaming  Co.  with  thirty-two 
draft  horses.  The  total  losses  arc 
about  $55,000. 

A  well  thirty-two  miles  north  of 
Brownwood,  on  the  Dyson  farm,  and 
just  inside  Callahan  County,  was 
brought  in  recently  flowing  about  1,000 
bbl.  This  has  stimulated  activity  in  the 
northern  part  of  Brown  County,  and 
many  wildcat  wells  will  be  drilled. 

The  'Steiner  Oil  Corporation  has  re- 
cently acquired  50  per  cent  of  the 
United  Producers  Pipe  Line  Co.,  and  a 
consolidation  of  the  pipe-line  and  load- 
ing-rack facilities  of  the  two  companies 
in  the  Ranger  field  was  announced  re- 
cently. The  latter  company  is  a  sub- 
sidiary of  the  Transcontinental  Oil  Co. 
As  a  result  of  this  consolidation,  the 
Transcontinenal  refinery  can  be  sup- 
plied immediately  with  its  capacity  of 
6,000  bbl.  daily.  Development  of"  the 
Steiner  oil  properties  will  be  resumed. 


The  Current  Prices  for  Crude 

Since  the  recent  increase  of  25c.  per 
barrel  in  the  price  of  crude  oil,  the 
Texas  Co.  is  now  paying  the  following 
prices  for  Texas  and  Louisiana  crude 
delivered  to  its  pipe  lines  at  the  va- 
rious fields:  Burkburnett.  Electra,  Pe- 
tioliana,  and  North  Central  Texas,  $3; 
Caddo,  $3  for  38  deg.  Be.  or  over,  and 
graded  do\\Ti  to  $2.85  for  above  32  deg.. 
and  $1.50  for  less  than  32  deg.;  De 
Soto,  $2.90;  Bull  Bayou,  $2.65;  Crichton. 
$2.50;  Goose  Creek,  Hull,  Humble, 
Jennings,  Markham,  Sour  Lake,  Vinton, 
and  West  Columbia,  $2. 

The  Humble  Oil  &  Refining  Co.  has 
advanced  the  price  of  crude  oil  25c.  per 
barrel,  the  increase  taking  effect  Feb. 
18.  The  scale  of  prices  for  oil  in  the 
pipe  lines  is  now:  Ranger,  $3;  Burk- 
burnett, $3;  Goose  Creek,  Hull,  and 
West  Columbia,   $2. 

Prices  in  all  fields  exhibit  a  marked 
tendency  to  increase  with  the  growing 
world  demand  for  petroleum  products. 


March,  6,  1920 


Engineering    and    Mining    Journal 


621 


The  Mining  News 


Leading  Events 


Court  Orders  Butte  &  Superior 

To  File  New  Statement 

Production    Figures,    Selling    Contracts 

and  Smelter  Returns  To  Be  Included 

in  Accounting 

Within  ninety  days  the  Butte  &  Supe- 
rior Mining  Co.  must  file  a  new  and 
detailed  statement  of  its  operations 
over  the  entire  period  in  which  the 
court  found  that  it  infringed  flotation 
patents  of  the  Minerals  Separation  com- 
pany. This  must  be  ready  for  submis- 
sion to  the  court  by  May  18,  1920. 
The  new  accounting  has  been  ordered 
by  Judge  George  M.  Bourquin  of  the 
U.  S.  District  Court  of  Montana.  Not 
only  must  production  figures  be  sub- 
mitted in  detail  but  selling  contracts 
and  complete  smelter  returns  must  be 
placed  at  the  disposition  of  Minerals 
Separation. 

The  court  order  calls  for  "a  debit 
and  credit  account  of  the  defendant's 
entire  ore  concentrating  business  from 
the  commencement  of  infringement 
throughout  the  entire  period  .  .  . 
including  the  mining  of  the  ore  down  to 
and  including  sales  to  the  smelter, 
with  all  receipts  and  disbursements  ar- 
ranged in  monthly  totals,  including  the 
facts  and  figures  as  to  tonnage,  assays 
and  reagents,  together  with  copies  of 
all  contracts  with  smelters  and  of  all 
smelters'  complete  returns,  this  account 
to  show  separately  the  water  concen- 
tration and  flotation  operations." 

All  costs  of  mining  and  milling  must 
be  presented  as  well  as  depreciation 
during  the  period  in  question.  Sales 
value  of  the  various  products  together 
with  terms  of  contracts  under  which  the 
concentrates  involved  were  sold  must 
also  be  prepai'ed. 

Coeur  d'Alene  Mining  Companies 
Advance  Wages 

Employees  of  all  mining  companies 
in  the  Coeur  d'Alene  district  of  Idaho 
have  received  an  increase  in  wages  of 
50c.  per  day,  effective  from  Mar.  1, 
making  the  scale  for  underground  men 
$5.75  per  day.  This  action  was  taken 
at  a  meeting  of  managers  on  Feb.  17 
and  the  announcement  was  officially 
made  on  Feb.  24.  During  the  war  the 
highest  wage  paid  was  ?5.25  per  day. 
Following  the  signing  of  the  armistice, 
when  the  metal  market  was  unsettled 
and  weak,  the  Coeur  d'Alene  operators 
made  a  cut  of  $1  in  the  daily  wages  in 
anticipation  of  reduced  living  costs. 
These  failed  to  materialize  and  on  May 
16  last  year  the  rate  was  increased 
50c.,  making  it  $4.75.  About  that  time 
the  rise  in  the  price  of  silver  came  to 
the  relief  of  the  operators,  and  the 
high  cost  of  living  continuing,  another 
increase  of  50c.  per  day  was  made  on 
July  16,  which  restored  the  war  scale 
of  $5.25. 


Radium  Products  To  Be  Made  at 
Overland  Mills,  Denver 

Pittsburgh  Radium  Co.  To  Make  Ferro- 

vanadium  and   Vanadium   Steels 

at  Former  Cotton  Mills 

The  Overland  Mills  of  Denver,  Col., 
originally  operated  as  cotton  mills  have 
been  purchased  by  the  Pittsburgh  Ra- 
dium Co.  and  machinery  and  equipment 
is  now  being  installed  to  treat  120 
tons  of  camotite  and  500  tons  of  vana- 
dium ore  monthly.  This  to  be  grad- 
ually increased  in  capacity  and  output. 

The  buildings  are  of  brick,  thirteen 
in  number,  with  a  floor  space  of  over 
130,000  sq.ft.  W.  J.  Stevenson,  the 
president  of  the  company,  announces 
that  the  company  will  begin  a  general 
manufacturing  business  of  radium  prod- 
ucts within  sixty  days.  Electric  fur- 
naces are  being  installed  for  the  manu- 
facture of  ferro-vanadium,  and  eventu- 
ally the  company  will  produce  the 
special   vanadium    steels. 

The  camotite  and  vanadium  ores  will 
be  supplied  by  the  Radium  Ores  Co., 
a  subsidiary  corporation  owning  exten- 
sive deposits  in  the  Paradox  district 
of  western  Colorado  and  eastern  Utah. 

The  Pittsburgh  Radium  Company,  a 
Utah  corporation,  which  is  capitalized 
for  $500,000,  is  the  operating  company, 
but  all  its  stock  is  owned  and  held 
by  the  National  Vanadium  Products 
Co.,  a  Delaware  corporation,  which  is 
capitalized  for  the  same  amoui. 

The  officers  and  directors  of  the  two 
companies  are  the  same  except  that 
Gail  Borden,  of  the  Borden  Milk  Co., 
represents  the  New  York  interests  on 
the  board  of  directors  of  the  National 
Vanadium  Products  Co.,  while  Mr. 
Cohen  represents  the  same  interests 
on  the  directorate  of  the  Pittsburgh 
Radium  Co. 

The  officers  of  the  Pittsburgh  Radium 
Co.  are:  W.  J.  Stevenson,  president; 
J.  H.  Fuller,  Cleveland,  vice  president; 
R.  W.  Russell,  Pittsburgh,  secretary; 
Edwin  N.  Ohl,  Pittsburgh,  treasurer. 
The  directors  include  the  above  officers 
and  Henry  Fitzpatrick,  of  Pittsburgh, 
Alfred  A.  Cohen,  of  New  York,  and 
J.  L.  Fouter,  of  Pittsburgh. 

Men  Returning  to  Work  at 
Bingham  Canyon,  Utah 

The  strike  situation  at  Bingham 
Canyon,  Utah,  continues  to  improve, 
and  more  and  more  men  are  returning 
to  work.  The  movement  has  never  been 
whole-hearted  upon  the  part  of  the 
men,  and  those  who  struck  did  not  rep- 
resent the  sentiment  of  the  camp,  hav- 
ing been  induced  to  do  so  by  outside 
influence  on  the  part  of  the  I.  W.  W., 
which  sought  to  bolster  the  strike  by 
the  promise  of  a  sympathetic  strike  at 
Park   City.     The   latter  failed   utterly. 


Mining  Events  in  Costa  Rica 
Operations  Hampered  by  Labor  Short- 
age— ^New    Gold    Strike    Reported   in 
Talamanca  District 

Special  Correspondence 

During  January  there  was  talk  of 
discoveries  of  gold-bearing  ore  in  the 
Talamanca  district  of  Costa  Rica.  A 
Costa  Rican  company  has  been  formed 
of  all  native  elements  to  develop  and 
work  the  property.  This  company  has 
asked  the  government  to  help  them  by 
subscribing  a  certain  amount  of  the 
stock  and  by  having  a  road  built  to  the 
prospect  at  government  expense.  They 
have  been  successful  in  the  latter  re- 
quest, at  least. 

There  has  been  a  great  discussion  in 
the  press  by  the  owners  of  the  pros- 
pect who  claim  that  it  is  the  famous 
Spanish  mine  "Tisingal"  and  certain 
academicians  who  claim  that  the 
Tisingal  mine  was  located  in  Honduras. 
The  discussion  has  taken  the  form  of 
more  of  an  argument  over  the  authen- 
ticity of  certain  tracts  than  anj-thing 
else,  but  has  served  to  keep  attention 
from  the  main  point  in  view  of  the 
owners  of  the  prospect,  namely,  the 
financial  aid  asked  of  the  government. 

In  this  Talamanca  region  are  located 
the  petroleum  properties  over  which 
such  a  to-do  has  been  made  in  politics 
in  Costa  Rica.  The  late  dictator  was 
supposed  to  have  been  placed  in  power 
by  these  oil  interests,  and  certain  depu- 
ties and  officials  in  the  dictator's  gov- 
ernment and  the  government  which  pre- 
ceded the  latter  bribed  to  get  necessary 
legislation  to  grant  a  concession  for 
exploiting  the  oil.  Several  sets  of  in- 
terests were  working  at  the  game.  To 
date  no  work  has  been  done  directly 
looking  to  the  development  of  the  oil. 
Whether  or  not  there  is  any  oil  to  be 
developed  seems  for  the  moment  to  be 
the  matter  of  least  interest.  There  is 
some  local  movement  in  the  stocks  of 
the  various  concessionaires.  Consider- 
able money  has  been  concentrated  in 
certain  centers  due  to  this  movement, 
so  why  worry  about  production  ? 

What  is  reported  to  be  a  very  large 
sulphur  deposit  has  been  denounced  in 
the  San  Carlos  region  and  surveying  is 
going  forward.  The  sulphur  is  reported 
to  run  as  high  as  98  per  cent  and  aver- 
age better  than  40  per  cent.  There  is 
a  consideraTile  portion  of  the  high-grade 
sulphur  which  to  all  appearances  might 
be  stick  sulphur  cast  into  large  pieces. 
All  the  volcanoes  of  the  country  show 
deposits  of  more  or  less  pure  sulphur. 
The  deposits  are  the  source  of  much 
of  the  sulphur  used  in  the  country.  It 
is  not  refined  in  any  way  but  ground 
up  and  sold  as  it  is. 

The  large  deposit  mentioned  above  is 
located  in  a  long  valley  between  two 
extinct  volcano  cones.    It  is  said  to  be 
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several  thousand  feet  wide  and  miles 
long;  that  is  the  statement  that  is  made 
as  to  the  size  of  the  deposit,  though 
hundreds  wide  and  thousands  long 
would  probably  be  nearer  the  truth. 

Production  of  gold  and  silver  was 
very  much  reduced  during  1919  because 
of  a  scarcity  of  available  labor  which 
still  exists.  This  scarcity  is  due,  not 
to  any  maximalistic  or  even  socialistic 
trouble  as  in  other  parts  of  the  world, 
but  to  a  perfectly  normal  result  of 
greatly  increased  production  of  agricul- 
tural products.  There  were  strikes 
with  various  objects  in  view  at  La 
Union  and  at  Abangarez. 

During  1917,  1918  and  nine  months 
of  1919  taxes  on  gold  and  silver  produc- 
tion amounted  to  from  10  to  I.t  per  cent 
of  tne  value  of  gross  production  de- 
pending on  the  rate  of  exchange  for  one 
mme,  4  per  cent  for  another,  1  per 
cent  for  another  and  0  for  another,  ac- 
cording to  concessions  granted  to  one 
or  another  of  the  mines  and  in  other 
cases  depending  upon  the  standing  of 
the  mine  with  the  dictator.  Upon  the 
fall  of  the  dictator  the  tax  was  fixed 
at  3  per  cent  of  the  gross  production 
of  bullion  plus  the  obligation  to  sell  to 
the  government  New  York  funds  cor- 
responding to  15  per  cent  of  the  gold 
content  at  a  rate  20  points  under  the 
current  rate  of  exchange.  At  the  pres- 
ent exchange  this  amounts  to  a  little 
less  than  4  per  cent  of  the  value  of 
gross  production.  Under  its  concession 
the  Abangarez  Gold  Fields  pays  1  per 
cent  of  the  gross  production. 

Aguacate  Mines  Most  Affected  bv 
Labor  Shortage 

The  Aguacate  Mines  at  San  Mateo, 
being  in  the  heart  of  the  agricultural 
district,  suffered  more  in  proportion 
from  the  scarcity  of  labor  than  the 
other  mines.  The  tonnage  produced  in 
1919  was  less  than  in  1918,  and  of 
lower  grade.  The  net  profit  was,  never- 
theless greater  than  in  any  previous 
year  except  1917.  This  was  due  to  a 
reorganization  of  the  staff,  a  changed 
mining  system,  economies  in  mining, 
milling  and  cyaniding,  closer  control  of 
all  operations,  and  rearrangement  of 
flowsheet  in  the  mill  and  cyanide  plant. 
The  lowering  of  costs  due  to  the  above 
causes  has  brought  into  the  class  of 
commercial  ore  a  great  deal  of  ground 
which  was  unprofitable  under  former 
conditions. 

Ore  reserves  were  increased  in  spite 
of  adverse  conditions  and  the  lack  of 
labor.  All  ore  produced  by  the  com- 
pany came  from  the  Quebrada  Honda 
mine.  Ore  has  been  developed  beyond 
both  the  north  and  south  limits  of  the 
orebody  as  heretofore  known.  It  is  pro- 
posed to  make  available  a  still  greater 
quantity  of  material  not  now  classed  as 
profitable  by  a  simple  modification  of 
the   treatment. 

The  production  of  the  Abangarez 
Gold  Fields  has  averaged  $600,000 
yearly  for  the  last  five  years.  It  was 
lowered  to  about  two-thirds  of  this 
amount  in  1919,  on  account  of  the  scarc- 
ity of  labor  and  an  unexpectedly  low 
result  from  ore  reserves  in  the  Tres 
Hermanos    mine.      Little    development 


has  been  done  in  this  mine  as  in  the 
other  mines  of  the  country  during  the 
last  few  years.  As  a  consequence  the 
reserve  of  fully  developed  ore  of  the 
present  mill-grade  is  rather  low.  On 
the  other  hand  there  are  a  great  many 
known  bodies  of  free  milling  ore  of  low 
grade  which  are  now  being  developed  at 
depth. 

The  Abangarez  company  is  reported 
to  have  acquired  the  La  Luz  mine  and 
several  other  properties  on  its  conces- 
sion and  near  it.  The  La  Luz  property 
will  be  linked  up  with  the  Tres  Her- 
manos by  a  5-mile  narrow-gage  railway 
and  a  4,000-ft.  aerial  tramway.  The 
La  Luz  vein,  though  narrow,  is  expected 
to    produce    comparatively    high-grade 
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ore,  which,  combined  with  the  ore  now 
being  produced  in  Tres  Hermanos,  is 
calculated  to  bring  up  the  average  mill 
heads  to  ?8  per  ton.  About  .$1.35,000 
worth  of  ore  has  been  blocked  out  in 
the  La  Luz  vein  to  date. 

The  Esparta  Gold  Fields,  Ltd.  has 
been  developing  the  Santa  Clara  mine 
near  Esparta.  Several  bodies  of  ore  of 
fair  grade  have  been  found,  together 
with  two  small  bonanzas.  The  property 
includes  several  veins  from  a  few- 
inches  to  several  feet  in  width,  the 
values  varying  about  in  proportion  to 
the  width  of  the  veins.  A  20-stamp 
mill  was  purchased  and  five  stamps  put 
in  commission.  Little  ore  was  milled 
as  most  of  the  values  were  going  over 
the  tail  end  of  the  plates.  An  attempt 
was  made  at  cyaniding  with  but  little 
success.  The  obvious  ti'ouble  is  a  lack 
of  experienced  technical  men. 

During  the  war  the  peninsula  was 
thoroughly   prospected  for  manganese. 


Two  concerns,  the  Costa  Rica  Mangan- 
ese &  Mining  Co.  and  the  Nicoya  Min- 
ing Co.  were  the  only  ones  to  produce 
ore  in  any  amount.  The  latter  pro- 
duced 2,000  tons  in  three  years  and 
closed  down  at  end  of  the  war,  selling 
its  ore  on  hand  to  the  former  company. 

The  Costa  Rica  Manganese  &  Mining 
Co.  opened  up  workings  at  Playa  Real 
on  the  peninsula  of  Nicoya  and  pro- 
duced 14,000  tons  of  ore  of  very  su- 
perior grade  before  its  exhaustion. 
After  Playa  Real  was  exhausted  oper- 
ations were  transferred  to  Curiol,  fif- 
teen miles  inland  near  Santa  Rosa.  The 
surface  extent  of  the  latter  deposit  is 
much  less  extensive  than  that  of  Playa 
Real.  Up  to  June,  1918,  the  Curiol 
property  had  produced  20.000  tons  of 
ore  averaging  52  per  cent  manganese 
and  8  per  cent  silica  and  worth  approx- 
imately $60  per  ton  at  war  prices.  The 
ore  was  hauled  from  the  mine  by  motor 
ti-ucks  and  by  a  .5-mile  narrow-gage 
railroad.  Since  June  about  500  tons  of 
high-grade  ore  has  been  extracted 
monthly.  There  are  in  reserve  more 
than  20,000  tons  of  ore  blocked  out. 

Several  other  prospects,  among  them 
El  Tamarindo,  are  reported  to  be  very 
promising,  or  at  least  surface  indica- 
tions are.  The  fate  of  these  mangan- 
ese properties  lies  with  the  ferro-man- 
ganese  market.  At  present  prices  it  is 
not  practicable  to  ship  anything  but  the 
cream  of  the  ore,  and  in  these,  as  in 
most  mines,  the  proportion  of  cream  is 
small. 

Conditions  at  La  Union  mine  of  the 
Costa  Rica  Mining  Co.  are  reported  to 
be  most  favorable  except  for  the  labor 
scarcity.  Development  is  now  progres- 
sing satisfactorily  and  good  ore  has 
been  reported.  This  mine  is  one  of  the 
steady  producers  of  the  country. 

B.  C.  Boards  of  Trade  Would  Bar 
Foreign  Engineers 

Several  resolutions  dealing  with  the 
mining  industry  of  British  Columbia 
were  passed  at  the  recent  annual  con- 
vention of  the  Associated  Boards  of 
Trade  of  Eastern  British  Columbia. 
The  resolution  calling  for  the  passage 
of  an  "Engineers'  Profession  Act," 
which,  it  is  expected,  will  be  placed  be- 
fore the  Provincial  Legislature,  is  ob- 
jected to  on  the  ground  that  it  would 
exclude  all  foreign  engineers  except 
those  who  are  duly  qualified  members 
of  the  Association  or  have  a  temporary 
license  from  its  Council.  The  effect  of 
this,  it  is  claimed,  would  be  to  bar  engi- 
neers and  others  coming  into  the  pro- 
vince as  the  representatives  of  outside 
capital  seeking  investment  and,  it  is 
argued,  such  a  result  would  be  a  severe 
blow  to  the  mining  industry. 

Another  resolution  relates  to  the  tax- 
ing of  ".so-called"  profits  from  mines. 
Allowance  it  is  stated  should  be  made 
for  the  depletion  of  mines  in  assessing 
the  income  tax. 


Indian  reservations  of  British  Colum- 
bia have  been  declared  open  for  mining 
and  prospecting  for  gold  and  silver  as 
from  April  1,  next. 
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Platinum    Concession   Oflfered   as 
Soviet  Guaranty 

Credit  Note  Issue  Planned  To  Be  Backed 

by  Platinum  Reserve  —  Platinum 

Notes  for  Foreign  F'ayments 

Soviet  Russia  in  a  peace  proposal  to 
the  great  powers,  as  announced  in  a 
press  dispatch  on  Feb.  26,  promises  to 
withdraw  the  decree  annulling  Russia's 
foreign  debt,  restoring  60  per  cent  of 
the  liability,  and  promises  also  to  pay 
arrears  of  interest,  giving  as  guaranty 
for  the  fulfillment  of  its  obligations 
considerable  mining  concessions  of 
platinum  and  silver  to  an  Anglo-Ameri- 
can syndicate. 

In  return  and  in  addition  to  the 
formal  peace  treaties  the  Soviet  gov- 
ernment would  require  Great  Britain 
and  other  counti'ies  to  abandon  all  in- 
tervention in  Russian  affairs.  It  also 
proposes  that  the  United   States  allow 


Old  Dominion's  Diesel  Engine 
Two  Years  in  Operation 

The  Diesel  engine  of  the  Old  Domin- 
ion Co.  at  Globe,  Ariz.,  is  a  five-eylin- 
aer  vertical  Nordberg-Carels  Diesel, 
with  a  two-stroke  cycle.  Its  speed  is 
180  r.p.m.,  and  it  is  rated  at  1,250  b.hp. 
at  3,750  ft.  altitude.  It  has  a  26-in. 
stroke  and  a  20ii-in.  bore.  It  is  direct 
connected  to  a  Westinghouse  850-kva. 
three-phase,  60-cycle,  2,300-v.  gener- 
ator. 

The  scavenging  air  pump  is  at  the 
end  of  the  engine,  in  line  with  the  power 
cylinders  and  the  three-stage  com- 
pressor that  furnishes  the  air  for  fuel 
injection  is  at  one  side  of  the  scaven- 
ging pump.  The  scavenging  air  is 
about  3i  lb.  per  sq.  in.  gage  pressure 
and  the  fuel  injection  air,  or  the  blast, 
iii  usually  between  1,100  and  1,200  lb. 
per    sq.in.      The    compression     in     the 


Power  Shortage  Hinders  Opera- 
tions in  the  San  Juan 

Western     Colorado     I'ower     Co.     Has 

Reached  Plant  Capacity — Other 

Motive  Power  May  Be  Utilized 

Announcement  by  the  Western  Colo- 
rado Power  Co.  that  it  has  already 
reached  a  maximum  output  with  its 
present  equipment  indicates  a  serious 
condition  for  the  San  Juan.  This  com- 
pany is  the  only  electric  power  company 
in  the  district  and  has  furnished  ex- 
cellent service,  practically  all  mining 
power  being  furnished  by  the  company. 
The  shortage  is  due,  however,  only  to 
lack  of  equipment,  the  demand  having 
grown  to  capacity  of  plant.  The  ca- 
pacity was  reduced  a  couple  of  years 
ago  by  the  failure  of  one  of  the  com- 
pany's water  caiTying  flumes  at  Tel- 
luride,  but  the  storage  in  reservoirs 
has  been  insufficient,  and  this  shortage 


DIESEL    I^XCIXE    1,250  HP.,  AT  PLANT  OF  OLD  DOMINION  COPPER    MINING  &    SMELTING    CO..    GLOBEl.    ARIZ. 
OX  EEFT  IS   SEEN  "EXGLXE'tJ   GEXER.ATOR  AND   EXCITER 


a  credit  to  Russia  conditioned  upon 
considerable  concessions  in  that  country. 
It  pledges  itself  to  establish  demo- 
cratic principles  in  Russia  and  to  call 
a  Constituent  Assembly. 

The  Soviet  government  will  issue  a 
new  type  of  credit  note  in  denomina- 
tions of  50,  100,  500  and  5,000  rubles, 
backed  by  reserves  of  platinum  of  the 
value  of  37,500,000  rubles,  according  to 
a  dispatch  from  Berlin.  The  issue  will 
be  limited  to  65,000,000  rubles,  and 
the  government  will  be  ready  on  call 
to  convert  them  into  platinum  coins. 

Platinum  notes  will  be  used  in  pay- 
ment of  foreign  pui'chases  made  direct 
by  the  government.  To  Russian  citi- 
zens they  will  be  paid  out  by  the  state 
only  in  exchange  for  commodites  of 
practical  value.  Such  citizens  as  de- 
liver goods  will  then  be  allowed  to  trade 
directly  with  foreigners,  using  the  notes 
as  currency. 

Onyx  is  to  be  quarried  north  of  King- 
man, Ariz.,  and  three  miles  from  rail- 
road transportation  by  J.  A.  Monihon, 
of  Phoenix,  and  W.  H.  Larkin,  of  Pres- 
cott.  The  stone,  which  is  of  fine  qual- 
ity, is  to  be  shipped  to  the  coast  for 
dressing. 


pcwer  cylinders  is  about  500  lb.  per 
sq.in.  for  a  load  of  about  700  kw. 

The  engine  when  in  good  condition 
will  carry  a  sustained  peak  of  800  kw. 
The  average  load  is  about  675  kw., 
ranging  from  600  to   750. 

The  average  fuel  oil  consumption  is 
about  0.75  lb.  per  kw.-hr.  delivered  to 
the  switchboard.  This  compares  with 
1.9  to  2  lb.  per  kw.-hr.  for  the  750-kw. 
turbines.  The  lubricating  oil  consump- 
tion is  five  to  seven  gallons  per  day, 
with  an  average  of  about  six. 

The  engine  occupies  a  space  14  ft. 
wide  by  16  ft.  high  by  46  ft.  long,  in- 
cluding the  generator.  The  engine  has 
been  in  operation  for  two  years. 

Gold  Prospect  at   Copper  Lake, 
Man.,  To  Be  Diamond  Drilled 

A  syndicate  has  been  formed  by  J.  P. 
Goi'don,  who  last  summer  made  a  gold 
discovery  in  the  Copper  Lake  district 
of  northern  Manitoba,  to  work  the 
property.  A  contract  for  drilling  on 
the  larger  of  two  parallel  veins  has 
been  let  to  the  Smith  &  Travers  Co., 
of  Sudbury,  at  $50,000,  and  it  is  ex- 
pected that  the  work  will  be  completed 
in  August. 


has  so  far  been  made  up  by  the  opera- 
tion of  the  auxiliary  steam  plant  at 
burango.  This,  incidentally,  has  necs- 
sitated  a  "surcharge"  during  the  winter 
months,  all  users  of  over  10  hp.  paying 
a  pro-rated  extra  charge.  To  date  the 
company  has  managed  to  keep  its  cus- 
tomers going  in  winter,  with  a  few 
restrictions. 

Now,  however,  the  rapidly  increasing- 
demand  has  brought  about  a  crisis.  The 
Liberty  Bell,  one  of  the  largest  custo- 
mers, gave  notice  that  they  would  shut 
down  late  last  fall,  permanently,  and 
it  was  expected  that  this  would  release 
considerable  power  for  new  customers. 
The  Bell  then  discovered  a  new  ore- 
shoot  of  considerable  size  and  richness 
and  will  resume  its  former  consumption 
of  power  as  soon  as  permitted.  In 
consequence,  new  concerns  trying  to 
start  up  mines  as  part  of  the  recent 
mining  revival  are  confronted  with  the 
announcement  by  the  company  that  un- 
less the  latter  sees  enough  assurance 
of  pei'manence,  which  will  allow  of  new 
equipment  being  installed,  no  new  con- 
tracts for  power  will  be  entered  into. 
New  concerns  may  have  power  during 
the  flood-water  season.  May  to  August, 
inclusive,  but  no  pi-omise  of  power  after 
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August  will  be  given.  This  will  allow 
the  smaller  concerns  trying  to  develop 
during  the  summer  opportunity  to  go 
ahead  with  mine  development,  but  gives 
no  assurance  of  operations  in  the  fu- 
ture. This  is  a  serious  matter,  for 
there  are  a  good  many  new  operations 
in  prospect,  especially  in  Ouray  County. 
Several  are  about  ready  to  begin,  and 
in  some  cases  machinery  is  already  on 
the  way. 

The  problem  is  resolving  itself  into 
whether  the  power  company  will  see 
enough  assurance  of  permanence  in  the 
revival  to  install  new  equipment,  or 
wliether  the  new  operators  will  equip 
with  other  power.  It  is  hardly  probable 
that  there  will  be  many  installations 
of  other  motive  power  because  the 
power  company  announces  that  it  is 
considering  the  enlargement  of  its 
plant,  particularly  of  storage  facilities 
lor  the  heavy  run-off.  However,  the 
new  operators  cannot  risk  delay,  as 
most  of  them  are  anxious  to  take  full 
advantage  of  the  high  prices  of  silver 
and  it  is  possible  that  internal  combus- 
tion engines  will  receive  serious  con- 
sideration. Steam  plants  will  not  be 
much  favored  because  many  of  the 
mines  are  too  far  from  railroad,  es- 
pecially in  winter.  If  the  revival  con- 
tinues to  increase  it  is  quite  possible 
that  the  power  company  will  feel  justi- 
fied in  adding  equipment  sufficient  to 
take  care  of  the  increase,  but  as  they 
want  the  test  of  time  it  is  also  quite 
possible  that  a  field  will  develop  to 
some  extent  for  50-  to  150-hp.  units 
of  other  motive  power. 

Tonopah  Placers  Co.  Insures 
Employees 

Employees  of  the  Tonopah  Placers 
Co.  operating  at  Breckenridge,  Col., 
were  recently  insui-ed  by  the  company, 
which  will  bear  the  entire  cost  of  the 
insurance  by  a  contract  with  the  Equit- 
able Life  Assurance  Society  of  the 
United  States.  The  amount  of  protec- 
tion to  each  employee  is  graded  accord- 
ing to  length  of  service,  as  follows: 
After    two    months'    continuous 

service  in  the  company $    500 

After   four   months'   continuous 

service  in  the  company 750 

After    six    months'    continuous 

service  in  the  company 1,000 

After     one     year's     continuous 

service  in  the  company 1,250 

After  two  years'  or  more  contin- 
uous service  in  the  company  1,500 
This  insurance  was  effective  Feb.  1, 
1920,  and  is  retroactive  for  past  serv- 
ice of  present  employees.  It  is  in  addi- 
tion to  any  compensation  to  which  the 
employee  might  be  entitled  under  the 
compensation  acts  of  the  state  of  Col- 
orado. No  medical  examination  is 
required,  and  no  one  is  prevented  from 
securing  protection  by  reason  of  the 
nature  of  his  occupation. 

Clement  K.  Quinn  &  Co.,  independ- 
ent iron  ore  operators,  will  establish  j;: 
olTice  in  Cleveland  as  preliminary  to 
marketing  their  own  ore,  and  to  estab- 
!i.s:h';T:;  a  lisneral  agency  for  operating 
ir.inis  and  sslling  oi'e  for  others. 


Low-Grade  Complex  Ores  of  Colo- 
rado To  Be  Studied 

Questionnaire  Sent  Out  and  Field  Sur- 
vey To  Start  Soon— Work  Will 
Center  at  Golden 

At  the  special  session  of  the  Colorado 
legislature,  which  convened  in  Decem- 
ber, an  appropriation  of  $15,000  was 
made  to  conduct  investigations  regard- 
ing the  treatment  of  low-grade  com- 
plex ores,  to  be  undertaken  during  the 
present  year  by  the  U.  S.  Bureau  of 
Mines  and  the  Colorado  School  of  Mines 
at  Golden.  This  appropriation  is  in- 
tended as  only  a  preliminary  contribu- 
tion to  prepare  the  way  for  extensive 
investigation  of  the  problems  of  treat- 
ing the  low-grade  complex  ores  found 
in  many  of  the  mining  districts  of  the 
state.  The  life  of  several  of  the  older 
and  best  known  camps  depends  upon 
the  extent  to  which  such  ores  can  be 
profitably   treated. 

The  first  step  in  these  investigations 
will  be  a  preliminary  field  survey. 
Already  a  questionnaire  has  been  sent 
out  asking  for  available  information  in 
regard  to  known  orebodies  not  at  pres- 
ent subject  to  successful  treatment — 
their  probable  tonnage,  the  values  rep- 
resented, transportation  facilities  and 
availability  of  water.  This  informa- 
tion is  to  be  used  as  the  basis  of  the 
survey. 

B.  C.  Essig,  a  mining  engineer  of 
wide  experience,  who  is  with  the  Bureau 
of  Mines,  will  be  in  charge  of  the  field 
work  and  is  now  at  Leadville  investi- 
gating local  mining  conditions  and  par- 
ticularly the  problem  of  the  successful 
separation  of  the  mixed  lead,  zinc  and 
iron  ores  of  that  district. 

Laboratory  work  and  investigation 
of  ore  dressing  problems  at  the  Golden 
station  will  be  in  charge  of  Will  H. 
Coghill,  who  has  been  brought  from  the 
Seattle  station  of  the  Bureau  of  Mines. 
Further  assistance  will  be  given  by  the 
staff  of  the  Colorado  School  of  Mines. 

Will  Dismantle  Portland   Mill  at 
Colorado  Springs 

The  Morse  Bros.  Machinery  &  Sup- 
ply Co.  of  Denver,  have  purchased  the 
600-ton  plant  of  the  Portland  Gold 
Mining  Co.  at  Colorado  Springs.  This 
plant,  which  was  originally  ei-ected  as 
a  chlorination  mill,  was  afterwards 
changed  to  cyanide  process  and  treated 
the  ores  of  the  Portland  mine  from 
Victor,  Col.  After  the  erection  of  the 
mill  at  Victor,  the  ore  was  treated 
there  and  the  Colorado  Springs  plant 
closed.  Morse  Bros,  will  dismantle  and 
ship  the  material  to  their  yards  in 
Denver.  All  of  the  buildings  are  of 
structural  steel,  there  being  over  1,100 
tons  of  this  material.  Rolls,  crushers, 
roasters,  steel  tanks,  motors,  and  other 
equipment  compose  the  balance  of  the 
material.  This  was  the  last  of  about 
fifteen  plants  in  Colorado  that  used  the 
chlorination  process  for  treating  Crip- 
ple Creek  ores.  Practically  all  of  these 
plants  have  been  dismantled  by  the 
Morse  Bros,  company  during  the  last 
ten  years. 


Quebec  Asbestos  Industry  Pros- 
pers; Chrome  Unsettled 

Market     Good     for     All     Grades     of 

Asbestos  —  Labor  Situation  Quiet 

— Fair  Profit  in  Chrome 

BY  W.  J.  WOOLSEY 

Business  conditions  in  the  asbestos 
industry  continue  buoyant.  The  firm 
demand  which  was  formerly  confined 
to  the  crude  ore  and  longer  fibres  is 
now  extended  to  the  shorter  grades  as 
well  until  the  limit  of  prosperity  is  only 
gaged  by  the  limit  of  production. 
Under  this  condition  the  large  pro- 
ducers at  Thetford  and  Black  Lake  are 
striving  for  a  maximum  production, 
while  the  production  zone  is  constantly 
becoming  extended.  At  East  Broughton 
and  Robertson  Station  all  the  prop- 
erties have  revived  that  were  producing 
in  1907-11  and  Coleraine  has  developed 
one  large  producer,  the  Bennett-Martin 
Asbestos  &  Chrome  Mines.  The  plant 
of  the  Harris  Asbestos  Syndicate  is 
being  rebuilt  after  the  fire  in  the  fall 
of  1918;  also,  in  the  vicinity  of  the 
Belmina  Consolidated  large  operations 
are  predicted. 

Labor  conditions  have  been  singu- 
larly satisfactory;  reasonable  demands 
have  been  met  by  liberal  treatment 
from  the  employer  and  co-operative 
effort  has  succeeded  in  keeping  the  L 
W.  W.  below  the  danger  line.  Contract 
labor  has  been  widely  adopted  and 
every  encouragement  given  to  efficient 
labor. 

The  underground  system  of  mining 
adopted  by  the  Jacobs  Asbestos  Co.  is 
now  working  properly. 

The  Asbestos  Corporation  of  Canada 
have  completed  their  ore  storage  and 
crushing  plant  at  Black  Lake  and  their 
"glory-hole"  system  of  mining  is  now 
in  operation  at  their  B.  C.  Mines.  Their 
system  of  loading  ores  in  the  quarries 
by  steam  shovel  has  been  adopted  at 
their  Fraser  mine  at  East  Broughton, 
while  the  Eastern  Township  property 
has  adopted  a  caterpillar  steam  shovel 
which  is  reported  to  obviate  many  of 
the  difficulties  encountered  in  operating 
the  old  style  on  wheels  or  rails. 

The  Carey  property  is  operating  a 
dual  system  of  steam  shovel  and  under- 
ground mining.  The  ..aarrying  system 
of  this  company  is  liir.ited  in  depth  by 
the  lay  of  the  orebody  which  has  a  dip 
of  about  60  deg.  from  the  horizontal,  so 
that,  after  a  depth  of  80  ft.,  the  amount 
of  hanging  wall  to  be  removed  becomes 
prohibitive. 

Mechanical  handling  of  ore  at  the 
high-grade  mines  at  Thetford  has  been 
tried  but  without  success  owing  to  the 
necessity  of  carefully  sorting  tne  high- 
grade  crude  ore  from  the  low-grade 
milling  ore. 

The  Jos.  Poulin  property  is  now 
under  operation  and  J.  A.  Jacobs,  pro- 
moter and  formerly  controlling  factor 
of  the  Jacobs  Asbestos  Co.,  has  ac- 
quired the  Boston  Asbestos  Co.  at  East 
Broughton  and  intends  to  reopen  the 
mines  and  milling  plant  at  once.  He 
has  also  purchased  the  Clark  property 
comprising  Lots  23-24,  R.  A.  Coleraine, 
and  expects  to  develop  it. 
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The  chrome  industry  of  Quebec  re- 
liiains  in  an  unsettled  condition.  Prices 
for  the  last  year  have  been  sufficient 
to  allow  operations  to  be  carried  on  at 
a  fair  profit,  though  the  operators  real- 
ize that  this  is  due  in  a  measure  to 
scarcity  of  shipping  space  for  transpor- 
tation of  ores  from  the  Eastern  ports. 
Several  American  manufacturers,  how- 
ever, have  confidence  that  the  Canadian 
deposits  can  compete  with  foreign  ores 
and  plants  have  been  erected  in  the 
Black  Lake-Coleraine  district  for  the 
reduction  of  concentrates.  The  Mutual 
Chemical  Co.  of  New  York  has  just 
completed  a  mill  equipped  with  a  4i  x 
(J  ft.  Hardinge  mill  and  the  J.  V.  Belan- 
ger  Chrome  Co.,  representing  the  U.  S. 
Ferro-AUoys  Co.,  has  almost  completed 
construction  of  their  180-ton  mill, 
equipped  with  one  7-ft.  Hardinge  mill. 
The  practice  of  using  stamps  for  re- 
ducing ore  has  been  superseded  by  the 
use  of  the  Hardinge  mill.  The  Black 
Lake  Asbestos  &  Chrome  Co.  are  still 
mining  chrome  ore  carrying  about  40 
per  cent  Cr~Oj  at  their  underground 
workings  at  Caribou  Lake  but  the  de- 
mand is  slow  for  concentrates  below  50 
per  cent. 

Option  Taken  on  Silver  Islet  Mine 
On  Lake  Superior 

The  old  Silver  Islet  mine  on  Lake 
Superior  has  been  optioned  to  United 
States  interests.  This  mine,  which  has 
been  lying  idle  since  1884,  produced 
silver  to  the  value  of  .$3,500,000.  It 
was  discovered  in  1868,  on  a  little  islet 
in  Lake  Superior,  near  the  northern 
shore,  which  was  not  large  enough  to 
permit  of  the  installation  of  a  mining 
plant.  The  islet  was  built  up  by  means 
of  waste  rock,  and  the  mine  was  a 
regular  producer  for  several  years.  The 
ore  was  a  massive  argentite  and  native 
silver,  and  although  a  40-stamp  mill 
was  built,  the  total  production  in  the 
shape  of  concentrates  was  only  about 
175,000  oz. 

Granby  Company  To  Issue  Bonds 

At  a  special  meeting  of  the  stock- 
holders of  the  Granby  Consolidated 
Mining,  Smelting  &  Power  Co.  it  was 
voted  to  increase  the  capital  from 
$20,000,000  to  $25,000,000  and  to  issue 
$2,500,000  8  per  cent  debenture  bonds. 
Stockholders  will  have  the  right  to  sub- 
scribe to  the  bonds  at  par  in  proportion 
to  their  holdings.  The  bonds  are  con- 
vertible into  stock  at  55.  This  entire 
issue  of  bonds  has  been  underwritten 
by  Hayden,  Stone  &  Co.  The  company 
v.'ill  receive  between  95  and  96  for  all 
bends  not  taken  by  shareholders  at  par. 
The  pi'oceeds  of  the  bond  issue  will 
assist  to  meet  the  cost  of  large  addi- 
tions to  property  account,  most  of  which 
have  been  made  from  earnings. 

The  present  ore  reserves  are  in  ex- 
cess of  11,000,000  tons.  There  has  been 
developed  in  addition  more  than  10,000,- 
000  tons  of  lower  grade  ore  estimated 
to  contain  over  150,000,000  lb.  of  cop- 
per. These  values  are  recoverable  and 
as  soon  as  funds  become  available  a 
concentrating  plant  to  extract  them 
v.'ill  be  built. 


Outlook  in  Michigan  Copper 
Country 

Deeper  Mining,  Solution  of  Ore  Hand- 
ling    Problem     and     Metallurgical 
Improvement    Give    Promise 

By  Homer  A.  Guck 

At  a  time  when  there  is  an  inclination 
to  pessimism  regarding  the  future  of 
the  Lake  Superior  copper  mining  dis- 
trict it  may  be  advisable  to  give  proper 
consideration  to  the  three  important 
factors  that  are  most  directly  concerned 
in  the  future  progress  of  this  section. 
With  regard  to  the  successful  producing 
mines  that  have  operated  for  sixty  and 
more  years  here  there  are  two  import- 
ant considerations.  One  is  the  con- 
clusion of  plans  for  mining  at  extreme 
depth.  Both  the  Quincy  and  the  Calu- 
met &  Hecia  have  completed  plans  for 
mining  1-per  cent  copper  ore  at  a  depth 
or"  two  miles  and  more  from  the  surface. 
The  hoists  are  being  erected  and  the 
underground  plans  completed.  In  the 
case  of  the  Calumet  &  Hecla  hoisting 
from  this  greater  depth  will  be  done  by 
underground  hoists  located  at  a  point 
8.100  ft.  from  the  surface.  At  the 
Quincy  the  work  will  be  done  by  a  sur- 
face hoist  with  a  capacity  for  handling 
material  to  a  depth  of  12,500  ft. 

A  second  important  factor  in  the  con- 
tinued commercial  success  of  these 
mines  is  based  on  the  certainty  of  per- 
fecting a  workable  shovel  that  will 
solve,  to  a  considerable  degree,  the  labor 
situation  as  regards  trammers.  Nu- 
merous experiments  have  been  made. 
Many  shovels  that  have  proven  success- 
ful in  iron  mines  have  been  tried.  Re- 
cently models  have  been  made  of  labor 
saving  devices  that  are  likely  to  be 
perfected  within  the  year.  A  power 
shovel  will  solve  the  most  difficult 
problem  relating  to  underground  labor. 

A  third  factor  is  the  steady  improve- 
ment in  metallurgical  processes  result- 
ing in  increased  recovery  of  copper.  In 
the  Calumet  &  Hecla  the  retreatment  of 
old  sands  is  now  yielding  dividends,  the 
cost  of  operation  being  very  low. 

There  is  also  hope  for  the  future  in 
the  systematic  geological  research 
which  is  to  be  carried  on  during  1920. 
Heretofore  this  has  been  very  largely 
guess  work  of  a  hit  and  miss  pattern. 
The  Calumet  &  Hecla  has  plans  that 
may  be  productive  of  valuable  develop- 
ments. Field  work  will  be  undertaken 
early  this  year. 

In  addition  to  this  general  plan  by  the 
larger  companies,  there  is  also  some 
exploration  work  planned  by  smaller 
companies.  The  Seneca  is  one  com- 
pany that  will  be  a  producer  of  copper 
from  now  on.  The  Mayflower-Old  Col- 
ony and  Arcadian  Consolidated  com- 
panies have  promising  showings  that 
will  be  developed  as  rapidly  as  oppor- 
tunity and  the  character  of  the  ground 
permit. 

Total  lake  shipments  of  copper,  as 
shown  in  the  annual  report  of  the  Port- 
age Lake  waterways,  for  the  year  1919, 
amounted  to  34,507  tons,  with  a  value 
of  $811,542  for  electryolytic  and  $12,- 
493,743  for  Lake  copper. 


Utah  Zinc  Co.  Building  Plant  at 
Salt  Lake  City 

The  Utah  Zinc  Co.  is  building  a  plant 
at  Salt  Lake  City,  Utah,  to  treat  oxi- 
dized zinc  ore  chiefly  from  the  Tecoma 
district  in  Nevada,  near  the  Utah  state 
line,  and  probably  other  ores.  The 
plant  is  to  cost  $150,000,  and  the  first 
unit  using  Wetherill  grates  and  coke 
breeze  will  have  a  capacity  of  40  tons 
daily.  L.  B.  McCornick  is  president 
of  the  newly  formed  company;  Melvin 
Sowles,  vice  president;  Herbert  Salin- 
ger, vice  president;  L.  D.  Foreman, 
secretary-treasurer,  and  James  W. 
Wade,  manager. 

Porphyries  Reduce  Dividends 

A  reduction  in  dividends  was  an- 
nounced on  Feb.  25  by  the  Chino,  Ray 
Consolidated  and  Nevada  Consolidated 
copper  companies.  The  declaration  on 
Chino  was  371c.  a  share,  compared  with 
a  previous  dividend  of  75c.  The  Ray 
dividend  was  reduced  from  50c.  a  share 
to  25c.,  and  the  disbursement  on  Ne- 
vada was  25c.,  as  compared  with  31hc. 
three  months  ago.  The  dividends  are 
payable  Mar.  31  to  stock  of  record  Mar. 
12.  Utah  Copper  maintained  its  divi- 
dend at  $1.50  a  share,  the  strong 
treasury  position  of  the  company  being- 
advanced  as  the  reason  for  the  continu- 
ance of  the  rate  of  three  months  ago. 

Following  the  meetings  of  the  di- 
rectors of  the  four  companies  Charles 
Hayden  issued  the  following  statement: 

"It  was  the  belief  of  the  Boards  of 
Directors  that  with  general  financial 
conditions  as  they  are  today,  and  with 
production  of  copper  still  on  a  basis  of 
50  per  cent.,  with  price  still  low  and 
with  some  problems  of  back  taxation 
still  to  be  settled,  whatever  dividends 
were  declared  this  first  quarter  of  the 
new  fiscal  year  should  be  on  an  ultra 
conservative  basis. 

"The  very  strong  treasury  position  of 
Utah  left  no  ground  for  discussion  as 
to  declaring  regular  dividends.  It  was 
deemed  wise,  however,  to  make  the  re- 
ductions that  were  made  in  the  other 
porphyries,  though  with  the  hope  that 
before  the  end  of  1920  the  general 
financial  conditions  of  the  country  and 
of  the  copper  metal  market  in  particu- 
lar would  be  such  that  shareholders 
might  receive  for  the  fiscal  and  cal- 
endar year  1920  full  dividends  as  paid 
in   1919." 

Recent  Production  Reports 

Greene  Cananea  Copper  Co.  produced 
3,000,000  lb.  copper  and  114,090  oz. 
silver  in  January  compared  with  3,- 
600,000  lb.  copper  and  124,100  oz.  silver 
in    December. 

Compagnie  du  Boleo's  production  of 
copper  for  January  was  1,054,550  lb. 
compared  with  933,097  lb.  for  December. 

The  Oriental  Consolidated  Mining 
Co.,  Unsan,  Chosen,  produced  $94,335 
in  its  January  cleanup.  Insufficient 
water  for  electric  power  or  milling 
caused  the  decrease. 

North  Butte  Mining  Co.  produced 
1,940,060  lb.  of  copper  in  January  com- 
pared with  750,840  in  December. 
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News  From  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


More  Liberal  Bill  Drafted  for 
War  Minerals  Relief 

New   Measure   Provides  for   Appeal   to 
Court  of  Claims — Further  Amend- 
ment Expected 

A  bill  providing  an  appeal  to  the 
Court  of  Claims  of  all  War  Minerals 
Relief  cases  has  about  been  agreed 
upon  by  the  Committee  on  Mines  and 
Mining  in  the  House  of  Representatives. 
There  are,  at  this  wi-iting,  still  some 
minor  differences  of  opinion  amont; 
members  of  the  committee,  but  the 
following  draft  of  a  bill  has  been 
agreed  upon  in  its  substantial  partic- 
ulars: 

"That  Section  5  of  the  Act  to  pro- 
vide relief  in  cases  of  contracts  con- 
nected with  the  prosecution  of  the  war, 
and  for  other  pui-poses,  approved  Marcli 
2,  1919,  be  and  is  hereby  amended  by 
striking  out  the  words,  "That  the  de- 
cision of  said  secretary  shall  be  con- 
clusive and  final  subject  to  the  limita- 
tions hereinafter  provided;"  wherever 
they  may  occur  in  said  section;  and  the 
words  "That  nothing  in  this  section 
shall  be  constinied  to  confer  jurisdiction 
upon  any  court  to  entertain  a  suit 
against  the  United  States"  wherever 
they  may  occur  in  said  section,  and  in- 
sert as  a  new  section,  the  following: 

"Section  6.  That  the  Court  of  Claims 
is  hereby  given  jurisdiction  on  petition 
of  any  individual,  firm,  company  or 
corporation,  to  find  and  award  fair  and 
just  compensation,  adjudicate,  deter- 
mine and  render  judgment  in  accord- 
ance with  the  provision  of  Section  5 
hereof,  in  the  event  that  such  individual, 
firm,  company  or  corporation  shall  not 
be  willing  to  accept  the  adjustment, 
payment  or  compensation  so  offered, 
or  paid  by  the  Secretary  of  the  Interior, 
or  in  the  event  that  the  said  Secretary 
of  the  Interior  has  failed  or  refused,  or 
shall  fail  or  refuse  to  offer  satisfactory 
adjustment,  payment  or  compensation 
as  provided  for  in  said  section. 

"That  whenever  any  claimant  shall 
file  a  petition  in  said  court,  all  testi- 
mony taken  in  the  case  of  any  claimant 
and  all  documentary  evidence  intro- 
duced or  considered  before  said  Secre- 
tary or  any  commission  appointed  by 
the  authority  of  said  Secretary,  shall 
be  certified  to  the  Court  of  Claims  by 
the  said  Secretary  of  the  Interior  and 
shall  be  used  and  considered  as  evidence 
in  said  claim  by  said  Court  of  Claims 
upon  the  hearing  and  trial  of  such  claim 
in   said  court. 

"Provided,  That  no  payments  hereto- 
fore made  by  the  Secretary  of  the  In- 
terior or  the  acceptance  thereof  or  any 
acquittance  given  by  any  claimant  shall 
bar  said  claimant  from  the  right  of 
appeal  as  herein  provided. 

"Provided  further.  That  the  findinirs 


and  awards  and  the  judgment  thereon 
in  each  case  so  determined  by  the  Court 
of  Claims,  shall  be  paid  upon  certifica- 
tion by  the  Clerk  of  the  Court 
of  Claims,  of  the  amount  of  such  find- 
ing, to  the  Secretary  of  the  Treasury 
from  any  balance  of  the  sum  of  $8,500,- 
000  hereinbefore  appropriated  by  Sec- 
tion 5  hereof." 

While  the  right  of  appeal  to  the 
Court  of  Claims  seems  to  be  desired 
very  generally  among  war  mineral 
claimants,  it  is  pointed  out  by  those 
familiar  with  the  procedure  before  the 
Court  of  Claims  that  a  large  number  of 
claims  arising  out  of  the  Civil  War  arc 
still  before  that  court.  Some  are  of 
the  opinion  that  many  meritorious  war 
mineral  claims  would  fail  before  the 
court  because  only  very  substantial 
evidence  would  be  considered.  The  War 
Minerals  Relief  Commission,  however, 
listens  to  hearsay  testimony  and  takes 
into  consideration  many  things  which 
no  court  bound  by  rules  of  evidence, 
would  entertain.  In  the  matter  of 
stimulation  testimony,  for  instance,  the 
commission  accepts  proof  which  under 
a  stricter  ruling  would  be  thrown  out. 

In  all  probability  an  amendment  will 
be  offered  to  the  bill  which  will  forbid 
the  payment  of  any  part  of  an  award 
by  the  commission  if  the  case  is  going 
to  be  appealed.  It  is  held  that  all  cases 
probably  would  be  appealed  if  the 
claimants  were  allowed  to  take  such 
award  as  they  can  secure  from  the  In- 
terior Department  and  still  have  the 
right  to  go  before  the  Court  of  Claims 
in  an  effort  to  secure  an  additional 
award. 

Printed  copies  have  just  become 
available  of  the  hearings  before  the 
Committee  on  Mines  and  Mining  of  the 
House  of  Representatives,  in  which  the 
procedure  with  regard  to  the  handling 
of  war  mineral  relief  claims  was  gone 
into  thoroughly.  A  copy  of  the  hear- 
ings may  be  obtained  gratis  on  applica- 
tion to  Paul  Wooton,  the  Washington 
correspondent  of  Engineering  and  Min- 
ing Journal,  610-11  Colorado  Building, 
Washington,  D.  C. 

Need  of  Public  Works  Depart- 
ment Again  Pointed  Out 

The  National  Public  Works  Depart- 
ment Association,  the  New  York  com- 
mittee of  which  is  presided  over  by 
Adolph  Lewisohn,  issued  a  statement 
on  March  1  drawing  attention  to  evils 
that  can  be  corrected  by  abolishing  the 
old  Department  of  the  Interior  and 
creating  a  Department  of  Public  Works. 
Franklin  K.  Lane's  opinions  of  the 
methods  of  i-unning  the  Government 
which  he  expressed  in  his  farewell 
message  to  President  Wilson  were 
given  as  additional  reasons  for  this  re- 
organization. 


General  Leasing  Regulations 
Being  Formulated 
President  Waited  Until  Tenth  Day  Be- 
fore Signing  Bill — Joint  Committee 
Drafting  Rules 

By  waiting  until  the  tenth  day  after 
its  passage  before  signing  the  General 
Leasing  Bill,  the  President  caused 
much  worry  on  the  part  of  legislators 
and  others  interested  in  seeing  the 
measure  become  a  law.  The  rumor 
that  the  President  intended  to  veto 
the  measure  grew  stronger  as  the  days 
passed.  His  signature  was  not  affi.xed 
until  late  in  the  afternoon  of  the  day 
on  which  the  bill  would  become  a  law 
automatically. 

A  joint  committee  from  the  General 
Land  Office,  Geological  Survey,  and  the 
Bureau  of  Mines  is  now  engaged  in 
formulating  the  regulations  which  are 
provided  by  the  act. 

Steel  Corporation  Not   Guilty  of 
Violating  Sherman  Law 

The  U.  S.  Steel  Corporation  and  sub- 
sidiaries do  not  form  a  combination  in 
restraint  of  trade  in  violation  of  the 
Sherman  anti-trust  law,  according  to 
a  decision  handed  down  March  1  by  the 
U.  S.  Supreme  Court,  three  justices  dis- 
senting and  two  taking  no  part  in  con- 
sideration of  the  case.  This  decision, 
which  marks  the  end  of  the  nine-years 
legal  effort  on  the  part  of  the  Depart- 
ment of  Justice  to  break  up  the  so- 
called  "Steel  Trust"  denied  the  request 
of  the  Government  for  a  dissolution  of 
the  Steel  Corporation.  The  action  was 
taken  in  affirming  a  decree  of  a  Federal 
Circuit  Court  handed  down  in  1915, 
the  Supreme  Court's  decision  being  de- 
layed at  the  request  of  the  Government 
because  it  did  not  desire  to  interfere 
with  the  Steel  Corporation's  war  work. 

Board  of  Surveys  and  Maps 
Organized 

The  members  of  the  board  of  surveys 
and  maps,  created  by  the  President  on 
Dec.  30,  1919,  have  met  and  perfected 
a  permanent  organization  and  have 
adopted  by-laws  and  rules  of  procedure. 
This  body  was  ci-eated  "in  order  to  co- 
ordinate the  activities  of  the  various 
map-making  agencies  of  the  executive 
departments  of  the  Government,  to 
standardize  results,  and  to  avoid  un- 
necessary duplication  of  work."  The 
board  is  directed  to  hold  meetings  at 
stated  intervals,  to  which  representa- 
tives of  the  map-making  antl  map-using 
public  shall  be  invited  for  the  purpose 
of  conference  and  advice. 


The  niagnesite  and  laboratory  glass- 
ware tariff  bills  were  reported  favorably 
to  the  Senate  March  2. 
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News  by  Mining  Districts 


_  ALASKA 

■  Alaska    Gold    Mines    Co.    reports    a 

deficit  of  $84,573  for  the  quarter  ended 
Dee.  31,  1919,  compared  with  a  deficit 
of  $27,289  in  the  preceding  quarter  and 
a  deficit  of  $78,381  in  the  fourth  quar- 
ter of  1918.  The  tonnage  milled  in  the 
last  quarter  of  1918  was  692,634,  of  a 
gross  value  of  75c.  per  ton  and  yielding 
60c.  with  a  tailings  loss  of  15  cents. 

ARIZONA 

San   Xavier  District   Near  Tucson   Ac- 
tive— New   King   of   Arizona   Buys 
Mill— El  Tiro  To  Double  Output 

Tucson — The  San  Xavier  district, 
south  of  Tucson,  is  showing  notable  ac- 
tivity. A  rich  silver  vein  has  been  re- 
ported cut  in  deepening  an  old  shaft  on 
the  Swastika,  owned  principally  by  D.  S. 
Cochran,  John  Heidel  and  E.  A.  Royse, 
of  Tucson. 

The  San  Xavier  Extension  has 
reached  good  ore  at  425  ft.  The  Vulcan 
has  set  a  new  hoist  on  its  shaft,  now 
down  75  ft. 

The  Mineral  Hill  is  reported  to  be 
planning  for  a  300-ton  mill,  on  the 
basis  of  ore  blocked  out  on  the  5th  and 
6th  levels. 

Sahuaro  has  ore  at  60  ft.  and  will 
sink  to  175  ft.  before  crosscutting. 

Construction  of  an  8-mile  railway 
from  the  Mineral  Hill  property  to  the 
Nogales  branch  of  the  South  Pacific  is 

»  considered  probable. 
Charles  P.  Reiniger  of  the  Reiniger- 
Freeman  Mines  Co.  states  that  his  cor- 
poration retains  a  half  interest  in  the 
property  that  has  been  worked  by  him 
near  Mineral  Hill  and  denies  a  report 
that  a  receiver  has  been  appointed. 

Dragoon — A  strike  of  a  lead-silver  ore 
running  $75  per  ton,  on  the  property  of 
the  Texas-Arizona  Mining  Co.,  being 
worked  under  lease  by  J.  H.  Smith  & 
Co.,  has  caused  much  excitement  in  the 
Dragoon-Johnson  mining  district  as  it 
directly  affects  the  entire  district. 
More  men  are  being  put  to  work  as  fast 
as  the  ground  can  be  opened  up  and 
working  room  made  for  them. 

k  Johnson — The  Arizona  United  Min- 
ing Co.  has  increased  its  force  under 
ground  and  has  added  another  shift  of 
engineers  and  ore  sorters  which  will 
increase  shipments  about  one  third. 
All  the  machinery  for  the  Keystone 
Copper  Co.  mill  is  on  the  ground  and 
erection  will  start  on  arrival  of  mill- 
wright. 

The  vein  of  high-grade  copper  ore 
struck  on  the  third  level  of  No.  2  shaft 
at  the  Copper  Chief  mine,  is  now  10  ft. 
wide.  This  property  is  being  operated 
by  the  Mining  &  Developing  Corpo- 
ration of  Arizona.  Martin  Fishback  is 
manager. 

^  Douglas— The  Swisshelm  Gold-Silver 
Co.  has  been  shipping  ore  to  the  Calu- 
niet  &  Arizona  smelter  carrying  88.8 
per  cent  silica,  $8.60  gold  and  $23.20 
silver,   eagerly   taken   for  use   as   con- 


verter lining  material.  Ben  Heney 
manager  "has  ordered  a  3-drill  compres- 
sor. 

Bisbee — Shattuck-Arizona  is  getting 
back  on  a  profitable  operating  basis. 
The  January  silver  production  from  the 
mill  was  8,269  oz.,  which  output  is 
expected  to  have  been  at  least  doubled 
in  February. 

Silverbell — El  Tiro  has  been  keeping 
shipments  down  to  about  1,500  tons  of 
8-per  cent  copper  ore  a  month,  realizing 
better  than  250,000  lb.  of  bullion. 
When  better  conditions  prevail  in  the 
bullion  market,  Percy  Williams,  man- 
ager, will  double  the  production,  though 
on  a  6  per  cent  basis.  The  200  level  is 
being  connected  with  the  Williams 
shaft,  which  is  to  be  used  mainly  here- 
after. The  principal  area  of  stoping  is 
now  above  the  200  level,  whereon  the 
orebodies  developed  at  50  and  100  ft. 
have  been  picked  up  though  not  as  wide 
as  above. 

Patagonia — Diamond  drilling  has  been 
started  on  the  Three  R  property  of  the 
Magma  Copper  Co.  at  the  end  of  a  400- 
ft.  tunnel.  W.  C.  Browning,  general 
manager,  was  present  to  start  the  drill- 
ing, and  was  accompanied  by  Henry 
Crum,  who  came  to  study  the  character 
oi  the  ore  with  respect  to  reduction  by 
flotation. 

The  California  group  of  three  claims 
at  Patagonia  has  been  acquired  by  the 
Flux  Extension  Mining  Co.,  which  will 
ship  ore  expected  to  return  $2,000  a 
carload  in  gold,  silver  and  lead. 

J.  M.  Little  of  Towanda,  Pa.,  has 
taken  over  the  Sunnyside  copper  group, 
which  will  be  known  hereafter  as  the 
Volcano,  the  old  name  of  the  principal 
claim. 

Ray — For  the  three  months  ended 
Dec.  31,  1919,  Ray  Consolidated  Copper 
Co.  reports  total  profits  of  $647,226, 
equivalent  to  41c  a  share  on  the  1,577,- 
179  shares  of  stock.  This  compares 
with  profits  of  $932,147  or  59c  a  share 
in  the  third  quarter  and  $408,113  or 
26c.  a  share  in  corresponding  quarter  of 
1918. 

In  addition  to  copper  derived  from 
concentrating  ores,  there  was  a  total  of 
46,276  lb.  of  copper  contained  in  ores 
sent  direct  to  the  smelter.  This,  com- 
bined with  the  copper  contained  in  the 
concentrates,  brings  the  total  gross  pro- 
duction from  both  sources  for  the  quar- 
ter up  to  11,660,923  lb.,  compared  with 
11,670,969  lb.  for  the  previous  quarter. 

During  the  quarter  there  was  milled 
397,100  dry  tons  averaging  1.813  per 
cent  copper.  The  mill  extraction  for 
the  quarter  was  80.66  per  cent  of  the 
total  copper  contained  in  the  concen- 
tiating  ores,  compared  -nnth  80.33  per 
cent  for  the  previous  quarter. 

Wickenburg — A  mill  is  being  installed 
on  the  Abe  Lincoln  copper  property  in 
the  Constellation  district,  northeast  of 
Wickenburg. 

The  old  Devine  mine,  near  Castle  Hot 
Springs,  is  now  being  operated  by  Sam 


L.  Boyer,  a  California  miner,  represent- 
ing the  Arizona-Washington  Copper  Co. 
In  the  same  locality  Stone  &  Baldwin 
have  found  rich  silver-lead  ore  in  an  ex- 
tension of  the  Montezuma  and  Wonder 
group. 

At  Aguila,  to  the  west,  the  Bullard 
is  shipping  three  carloads  of  copper  ore 
a  week.  From  the  same  station  three 
carloads  a  month  are  being  shipped  by 
A.  A.  Ray  from  the  old  U.  S.  property. 

Yuma — W.  J.  Johnson,  manager  of 
the  New  King  of  Arizona  mine  has  pur- 
chased a  stamp  mill  in  Los  Angeles  for 
erection  on  the  King  property  on  the 
desert,  northeast  of  Yuma.  He  states 
that  recently  a  new  vein  was  cut  that 
approximates  in  grade  the  ore  found 
on  the  property  years  ago.  The  new 
ore  is  10  ft.  wide  and  runs  well  in  gold 
even  beyond  $250  a  ton,  in  gold.  Water 
for  the  mine  and  mill  has  been  provided 
by  storage  in  a  mountain  canyon.  Mr. 
Johnson  lately  purchased  of  E.  A.  Fries 
the  New  King  Ledge  claim. 

Chloride  District 

By  S.  Ford  Eaton 

The  Cerbat  Silver  M.  &  M.  Co. 
is  rapidly  getting  the  old  Elkhart 
mine  in  shape  for  development.  The 
shaft  has  been  repaired  to  below  the 
300-ft.  level,  ventilating  pipe  and 
blower  installed  and  clearing  up  of  the 
level  is  under  way.  Arrangements  have 
been  made  with  the  Tennessee  for  com- 
pressed air  to  be  used  as  power  for  the 
hoist  and  underground  drilling.  C.  C- 
Perdoe  is  in  charge. 

The  Hidden  Treasure  tunnel  is  ad- 
vancing without  delay.  The  face  is  in 
200  ft.  and  connection  by  upraise  will 
soon  be  made  with  the  main  shaft. 
When  this  is  done,  the  present  plans 
call  for  development  of  the  ore  in  No. 
3  vein. 

The  crosscut  on  the  100-ft.  level  of 
the  Dardanelles  mine  has  advanced  40 
ft.  It  is  expected  that  the  main  Ten- 
nessee-Schenectady  vein  will  be  reached' 
within  the  next  20  ft. 

Lessees  on  the  Rainbow  are  hauling 
shipping  ore.  Mclntyre,  Nair  and  Hay- 
ward  recently  obtained  the  lease  and 
work  will  be  pushed  steadily. 

The  Potosi  property,  formerly 
called  the  Bella  Union,  has  passed 
into  the  hands  of  C.  B.  Schoen- 
mehle.  Active  work  has  been  resumed 
under  Humphrey  &  Fay,  engineers.  The 
shaft  was  un watered  during  January 
and  sinking  resumed  at  a  depth  of  116 
ft.  A  No.  3  Cameron  sinker  has  been 
added  to  the  equipment  and  the  work 
is  being  pushed  with  three  shifts.  The. 
present  depth  is  200  ft.  The  shaft 
will  be  deepened  for  a  sump,  a  station 
cut  at  the  200  level  and  a  short  cross- 
cut driven  to  the  vein.  The  plans  in- 
clude continuation  of  shaft  to  the  500 
ft.  mark.  R.  K.  Humphrey  is  resident 
manager. 

The  Silver  Mountain  is  now  being 
operated  under  bond  and  lease  by  R.  T. 
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Banks,  Los  Angeles.  Lessees  are  driv- 
ing an  adit  on  the  vein  and  taking 
out  good-grade   silver  ore. 

After  a  shut  down  of  many  months 
work  has  been  resumed  on  the  Copper 
Age.  A  crosscut  from  the  face  of  main 
adit  started  about  the  last  of  January 
is  now  in  170  ft.  It  is  hoped  that  the 
Blossom  ledge  will  be  reached  within 
another  250  ft.  Jack  Clinkman  is  in 
charge. 

ARKANSAS 
Beulah    Mill    Burned    Down — Philadel- 
phia  and    Ben   Carney    Mines  Trans- 
ferred to  Pittsburgh  Interests 

Rush — The  concentrator  at  the  Beu- 
lah mine  was  destroyed  by  fire  in  Feb. 
20.  It  is  supposed  that  it  caught  fire 
from  the  boilers.  The  property  is 
under  operation  by  the  Arkansas  Zinc 
Co.  who  state  that  they  will  rebuild  the 
plant. 

The  Philadelphia  and  Ben  Carney 
zinc  mines  at  Rush  have  been  sold  to 
interests  in  Pittsburgh,  Pa.  The  names 
of  the  purchasers  have  not  been  dis- 
closed. The  negotiations  for  the  prop- 
erties were  conducted  by  J.  W.  Mc- 
Danield,  of  St.  Paul,  Minn.,  former 
owner  of  the  Ben  Carney.  The  Phila- 
delphia mine  is  equipped  with  a  100- 
ton  concentrator.  The  Ben  Carney  has 
no  mill,  the  ore  from  the  mine  being 
run  through  the  mill  on  the  Morning 
Star  property. 

CALIFORNIA 
North   Star   Using   New   Tailings    Res- 
ervoir— Afterthought  Copper  Buys 
Donkey  Mine  at  Ingot 

Amador  City — The  sinking  of  thej 
winze  from  the  2,800-ft.  level  of  the 
Bunker  Hill  mine,  at  Amador  City,  is 
progressing  steadily,  and  it  is  expected,, 
that  the  proposed  depth  of  500  ft.  will  ^ 
have  been  reached  by  April  1.  A  cross- 
cut will  then  be  run  to  cut  ledges  be- 
lieved to  be  in  this  part  of  the  mine. 

San  Andreas — The  Comet  mine  now 
has  the  shaft  down  190  ft.  A  drift  will 
be  run  on  the  200-ft.  level.  The  vein 
is  over  14  ft.  wide,  and  averages  $11 
per  ton.  An  18-in.  Gibson  mill  has  been 
installed  and  concentrating  tables  are 
being  put  in. 

The  Buchanan  Consolidated  Mining 
Co.,  of  New  York,  has  taken  charge  of 
the  Fine  Gold  mine,  near  Railroad  Flat, 
and  will  unwater  it  at  once  with  a  view 
to  developing  the  property. 

Work  at  the  Central  Hill  mine  is 
being  pushed  vigorously.  The  shaft  is 
down  115  ft.,  and  will  be  sunk  much 
deeper  to  strike  the  pay  gravel. 

Angels — The  Carson  Hill  mine  has  let 
a  contract  to  the  Angels  Iron  Works, 
for  a  large  rock  crusher,  part  of  the 
new  equipment  to  be  installed  at  Mel- 
ones.  The  finished  crusher  will  have  a 
ciipacity  of  .500  tons  of  ore  a  day,  and 
v/ill  weigh  over  35  tons. 

Grass  Valley— The  Alcalde  Gold 
Mines  Co.  struck  some  very  rich  quartz 
oi,  Feb.  15  in  driving  a  drift  on  the  400- 
ft.  level  south  in  the  Alcalde  mine.  The 
drift  is   in   150  ft. 

The  North  Star  Mines  Co.  has  begun 
uumping  sands  and  slimes  into  the  new 


reservoir  formed  by  changing  the 
course  of  Wolf  Creek.  A  40-ft.  trestle 
has  been  constructed,  over  which  self- 
damping  push  cars  are  operated. 

Nevada  City — The  Coe  mining  prop- 
erty was  bought  by  L.  P.  Larue  of 
Grass  Valley,  for  $1,025;  and  the  Red 
Cross  group,  at  Omega,  was  purchased 
by  W.  R.  Martin,  of  Grass  Valley  for 
$1,388.73,  both  properties  being  sold  by 
the  Tax  Collector,  H.  S.  Lord,  for  de- 
linquent taxes. 

Paso  Robles — The  Carson  Quicksilver 
Mining  Co.,  carrying  on  development 
operations  at  Klau,  has  been  incor- 
porated under  the  laws  of  Delaware. 
The  officers  of  the  company  are:  G.  B. 
Street,  president;  C.  B.  Feriday,  vice 
president;  C.  Underson,  secretary  & 
treasurer.  EUard  W.  Carson  is  res- 
ident manager  of  the  mine. 

Redding — The  Afterthought  Copper 
Co.  has  purchased  the  Donkey  mine,  at 
Ingot,  from  Chester  Lowman. 

In  the  suit  of  the  Mountain  Copper 
Co.  vs.  Shasta  County,  to  recover  $15,- 
000  in  taxes  paid  under  protest  last 
December,  Judge  Van  Fleet  sustained 
the  demurrer  interposed  by  District  At- 
torney Carter,  the  Court  holding  there 
were  insufficient  allegations  of  fraud  in 
the  complaint. 

Modesto — The  Gustine  Magnesite  Co. 
filed  articles  of  incorporation  with  the 
County  Clerk  at  Modesto  on  Feb.  12. 
The  company  is  capitalized  at  10,000 
shares  of  par  value  of  $1  each.  The 
directors  of  the  company  are  A.  E. 
Needham,  C.  H.  Johnson,  and  W.  J. 
McGuire,  all  of  Oakland,  Cal.  The 
company  is  to  engage  in  general  min- 
ing business  near  Gustine,  Merced 
^ounty,  and  in  other  sections  of  the 
•state. 

CamptonWlle — The  Brandy  City,  De- 
pot Hill,  and  Grizzly  Hill  mines  will 
carry  on  mining  by  the  hydraulic  pro- 
cess this  coming  season.  These  prop- 
erties will  make  a  joint  use  of  a  new 
concrete  barrier  placed  across  the  North 
Yuba  River  below  Bullards  Bar.  The 
dam  is  35  ft.  high. 

COLORADO 
Colorado    United   Building    .Mill   Near 
Wallstreet — Emma  Mill  at  Dun- 
ton  To  Be  Remodeled 

Wallstreet  —  The  Colorado  United 
Mines  Co.,  a  New  York  corporation 
recently  organized,  has  taken  over  and 
consolidated  the  Concord,  Great  Britain, 
Forest  and  other  lesser  group.s,  near 
Wallstreet,  in  Boulder  County,  and 
commenced  the  construction  of  a  100- 
ton  concentration  and  flotation  plant. 
A  large  force  is  now  employed  at  mines 
and  mill  preparing  for  production  which 
the  management  hopes  to  begin  about 
July  1. 

Salina — The  Lincoln  Silver  Mining 
Co.  is  a  new  $2,000,000  corporation 
recently  organized  by  Boston  people 
to  take  over  the  Victoria  properties 
near  Salina.  With  the  Victoria  the 
company  has  acquired  large  holdings 
of    contiguous    property,    and    has    an-. 


nounced  a  plan  of  extensive  develop- 
ment including  the  driving  of  a  tunnel 
which  will  unwater  the  mine  near  the 
400-ft.  level,  and  the  sinking  of  the 
shaft  200  ft.  deeper.  Victor  C.  Alder- 
son,  president  of  the  Colorado  School 
of  Mines,  is  consulting  engineer. 

Dunton — The  Dolores  Silver  Mines, 
Inc.,  has  been  recently  organized  to 
take  over  the  Emma  mine  at  Dunton. 
Development  work  is  to  continue 
through  the  winter  and,  with  the  open- 
ing of  the  roads  in  the  spring,  the  mill 
will  be  remodeled  and  equipped  to  treat 
low-grac'e  ores. 

An  i  nportant  discovery  of  high- 
grade  l.>ad  carbonate  is  reported  on 
the  Mountain  Spring  level  of  the  Well- 
ington tunnel,  operated  by  the  Welling- 
ton company  and  on  territory  hereto- 
fore undeveloped. 

Taylor  Park — Local  mining  and  busi- 
ness men  at  Aspen  have  organized  the 
United  Silver  Mining  &  Milling  Co.  to 
take  over  the  old  Enterprise  group  in 
the  Taylor  Park  district.  This  prop- 
erty has  been  inactive  since  1910,  when 
a  cave-in  at  the  mine  caused  a  shut- 
down after  almost  20  years  of  con- 
tinuous operation.  The  50-in.  milling 
plant  is  being  remodeled  and  the  mines 
opened  up  for  maximum  production. 
The  ore  values  are  principally  in  silver. 

Telluride — The  work  on  the  San 
Bernardo  mill,  mine  buildings  and 
tramway  of  the  Valley  View  Leasing 
&  Mining  Co.  is  expected  to  be  finished 
in  May.  It  is  in  charge  of  Harry  Doyle, 
contractor. 

GEORGIA 
Thomson — The  American  Venture  & 
Mines  Corporation  has  decided  to 
abandon  its  lease  on  the  Columbia  mine 
at  Thomson  as  the  mine  has  proved  un- 
profitable and  in  their  opinion  does  not 
warrant  further  investment. 

MICHIGAN 
February  Shipments  from  Copper 
Smelters  Greater  Than  in  January 
Houghton — Copper  shipments  from 
the  smelters  of  the  Lake  Superior  dis- 
trict were  larger  in  February  than  in 
January.  In  fact  there  was  practically 
no  accumulation  of  metal  at  any  of  the 
plants.  This  is  an  unusual  condition. 
Ordinarily  there  are  no  shipments  in 
February  excepting  rush  orders  to  fill 
unusual  requirements.  The  only  diffi- 
culty encountered  in  handling  the  out- 
pOt  of  copper  from  this  district  has  re- 
sulted from  the  freight  congestion  at 
eastern  terminals.  The  embargo  at 
Buffalo,  preventing  rail  handling  on 
commodities  other  than  food  and  coal, 
temporarily  influenced  shipments,  but 
that  was  cleared  up  in  ten  days.  Most 
of  the  shipments  were  in  fulfillment  of 
contracts  made  in  January.  Practic- 
ally none  of  the  copper  was  for  foreign 
account. 

Kearsarge — Ahmeek's  richest  terri- 
tory continues  in  No.  2  shaft.  This 
shaft  has  reached  the  27th  level  in 
depth  and  the  openings  at  this  point 
are  on  a  par  with  those  shown  through- 
out  this   territorv.     The   work   to   the 
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north  is  in  particularly  good  ground. 
The  26th  level  faces  are  being  opened 
in  a  grade  of  copper-bearing  material 
which  indicates  a  continuance  of  Kear- 
sarge  lode  values  at  better  than  25  lb. 
to  the  ton.  Ahmeek's  remarkable  fis- 
sure vein  continues  with  depth.  There 
is  practically  no  change  in  the  quality 
of  copper  "rock"  that  is  coming  from 
the  North  Ahmeek  at  this  time.  The 
18th,  19th,  20th  levels  south  of  No.  3 
shaft  have  reached  the  boundary  and 
the  levels  to  the  north  have  been  con- 
nected with  No.  4  shaft. 

Hancock — The  returns  from  the  1,700- 
ton  shipment  of  Hancock  Consolidated 
rock  that  was  sent  to  the  mill  last  week 
showed  an  average  of  15  lb.  to  the  ton. 
The  second  shipment  was  made  about 
March  5. 

Iron  Country  Operations 
Menominee  Range 

Iron  River — The  Laughlin  Ore  Co. 
will  resume  mining  operations  at  the 
Forbes  mine  as  soon  as  the  repair  crew 
completes  its  work.    The  property  has 


storage  of  sufficient  water  to  keep  the 
water  power  plants  operating  to  ca- 
pacity during  the  winter.  There  is  a 
great  deal  of  snow  in  the  district  this 
winter  and  plenty  of  water  is  assured 
as  soon  as  it  begins  to  melt.  It  is  likely 
that  the  company  will  construct  an- 
other large  dam  on  the  Dead  River  in 
order  to  provide  additional  storage. 

Palmer — The  Isabella  is  the  only 
mine  being  worked  here  this  winter, 
but  as  soon  as  navigation  opens  in  the 
spring  work  will  be  resumed  at  the 
Richmond,  Empire  and  Maitland  prop- 
erties, all  of  which  are  worked  on  the 
open  pit  plan. 

MINNESOTA 
Cuyuna  Range 

Ironton — The  Cuyuna  Duluth  is  sink- 
ing its  shaft  30  ft.  deeper  and  doing 
other  development  work  preparatory  to 
resuming  mining.  The  mine  has  been 
closed  down  all  winter. 

Clement  K.  Quinn  &  Co.  has  pur- 
chased the  Mahnomen's  open-pit  equip- 


MISSOURI— KANSAS— OKLAHOMA 
Joplin-Miami  District 

Joplin — Evidence  of  the  increasing 
adoption  of  the  flotation  process  in  the 
Joplin-Miami  district  is  offered  in  the 
announcement  that  the  Bethel  Mining 
Co.  in  the  near  future  will  install  a  flo- 
tation plant  at  each  of  its  three  mills, 
the  Bethel,  Domado  and  Croesus.  The 
equipment  at  the  Bethel  mill  will  be  put 
in  at  once  and  the  others  during  the 
spring.  The  company  recently  started 
sinking  a  new  shaft  at  a  point  on  the 
Domado  lease  about  mid-way  between 
the  Domado  and  Croesus  mills.  Hop- 
per and  derrick  are  being  erected  and 
the  shaft  will  be  connected  by  incline 
tramway  with  the  Croesus  mill. 

Commerce — The  old  Prairie  concen- 
trator at  Commerce,  Okla.,  has  been 
purchased  by  E.  E.  Simpson  and  W.  M. 
Cunningham  of  Miami,  Okla.,  and  will 
be  used  by  them  to  mill  dirt  taken 
from  the  north  portion  of  the  Emma 
Gordon  lease,  where  a  new  shaft  has 
been  put  down.    The  south  portion  of 
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been  idle  since  last  summer.  There  is 
considerable  ore  in  stock  and  little  ad- 
ditional stocking  ground  is  available. 
It  is  not  likely  that  a  large  force 
will  be  employed  until  shipping  com- 
mences in  the  spring.  It  is  rumored 
that  the  Spies  mine,  of  the  Cleveland- 
Cliffs  Iron  Co.,  will  resume  operations 
at  an  early  date. 

Marquette  Range 

Negaunee — The  Republic  Iron  &  Steel 
Co.  has  resumed  mining  operations  at 
the  Cambria  mine.  A.  C.  Hansen,  of 
Gilbert,  Minn.,  formerly  assistant  chief 
engineer  for  the  company,  has  been 
placed  in  charge.  He  succeeds  John 
E.  Nelson,  who  has  been  made  general 
superintendent  of  the  company's  mines 
in  the  Michigan  field.  The  Cambria 
was  idle  since  last  spring.  About  100 
men  will  be  employed  when  operations 
are  in  full  swing. 

Because  of  a  shortage  of  water  in 
the  Dead  and  Carp  rivers,  the  Cleve- 
land-Cliffs Iron  Co.  is  operating  the 
auxiliary  steam  turbine  at  the  Maas 
mine.  It  is  necessary  to  generate  about 
1,000  hp.  by  steam  in  order  to  meet 
the  demands  of  the  mines.  The  dry 
spell  of  last  year  did  not  permit  of  the 


ment  from  A.  Guthrie  &  Co.,  who  has 
been  doing  the  mining  under  contract, 
and  will  work  the  property  itself.  The 
Adbar  Development  Co.  is  drilling  for 
Quinn  on  the  Mangan  No.  2  and  is 
showing  up  good  manganiferous  ore. 
The  property  will  be  stripped  as  an 
extension  of  the  Mahnomen  pit. 

Riverton — The  Sagamore  is  sinking  a 
150-ft.  shaft  and  will  drift  under  the 
pit  for  drainage  purposes.  It  has 
shipped  three  cars  of  ore  to  Wakefield 
for  drying.  The  results  of  the  drying 
test  were  satisfactory  and  the  company 
will  erect  a  drying  plant  this  season. 
It  will  also  experiment  further  with  the 
idea  of  screening,  shipping  the  oversize 
direct  and  sintering  the  undersize, 
which  is  expected  to  be  about  one-half 
of  the  material.  The  ore  carries  high 
moisture,  and  experimental  washing 
carried  on  at  the  Rowe  washing  plant 
last  season  did  not  give  the  best  results, 
owing  to  large  tailings  losses. 

Woodrow — The  Omaha  Mines  Co., 
which  operated  the  Wilcox  mine  at 
Woodrow  and  which  closed  dovm  re- 
cently and  allowed  the  mine  to  fill, 
has  petitioned  the  Court  in  bankruptcy 
proceedings. 


this  lease  has  been  a  consistent  and 
heavy  producer  for  ten  years  but  the 
north  portion  never  has  been  mined. 

Picher — Robert  King,  who  has  been 
superintendent  for  the  Commerce  Min- 
ing &  Royalty  Co.  at  its  Webber  mine, 
situated  in  Kansas  just  across  the 
state  line  north  of  Picher,  has  resigned 
to  take  a  similar  position  with  the 
Dorothy  G.  Mining  Co.,  now  operating 
at  Commerce,  Okla.  R.  L.  Pearson,  un- 
til recently  with  the  Munson-McLel- 
lan  Co.,  has  become  supeinntendent  of 
the  Webber,  which  is  one  of  the  best 
producers  of  the  district. 

Waco — Plans  are  being  made  in  the 
Waco  camp  whereby  all  the  companies 
operating  there  will  co-operate  in  an 
attempt  to  reduce  the  water  level  to 
at  least  300  ft.,  and  possibly  to  350  ft. 
Drilling  has  shown  mineralization  to 
the  latter  depth,  but  the  heavy  head  of 
water  has  effectually  prevented  any 
operations  below  230  ft.  to  date.  The 
Union  Metal  Mines  Co.,  has  put  down 
a  shaft  to  290  ft.  in  the  lime,  and  it  is 
planned  to  use  this  shaft  as  a  pumping 
shaft,  and  to  install  in  it  a  10-in.  or 
12-in.  electrically  operated  centrifugal 
pump. 


r,3o 


Engineering    ant     Mining    Journal 


Vol.  109,  No.  10 


NEW    MEXICO 

Empire  Zinc   to   Push   Development   of 

Republic  Property 

White  Signal — Otto  Forster  and  Jack 
Grissom  have  optioned  their  silver 
property  to  eastern  people.  The  de- 
velopment work  done  this  last  year 
exposed  considerable  ore  of  good  grade. 

Hanover — Beginning-  Mar.  1  the  Em- 
pire Zinc  Co.  put  on  three  shifts, 
employing  150  men  It  is  also  the 
intention  of  the  company  to  push  de- 
velopment work  upon  the  property 
which  was  recently  acquired  from  the 
Republic  M.  &  M.  Co.  Karl  A.  Strand 
is  superintendent. 

UTAH 

Park  City — Ore  shipments  for  the 
week  ended  Feb.  21  amounted  to  2,264 
tons  compared  with  2,359  tons  the  week 
preceding.  Shippers  were:  Ontario, 
612  tons;  Silver  King  Coalition,  504 
tons;  Judge  Mining  &  Smelting,  492 
tons;  Daly  West,  433  tons;  Daly,  112 
tons;  and  Naildriver,  110  tons. 

The  campaign  of  development  at 
depth  in  the  Ontario  Silver  is  meeting 
with  success  both  in  the  older  part  of 
the  property  and  ground  as  yet  little 
developed.  A  good  body  is  indicated  be- 
tween the  1,700  and  1,500-ft.  levels 
by  raising  and  drifting,  below  some 
of  the  most  productive  stopes  in  the 
mine.  On  the  1,800-ft.  level  the  lowest 
level  at  present  being  worked,  ore  is 
being  followed  both  to  the  east  and 
v.-est.  The  shaft  and  drift  on  the  2,- 
000-ft.  level  have  been  cleaned  out  and 
ur.watered  with  a  view  to  finding  the 
ccntinuation  of  the  fissure  on  the  1,800 
Wvel. 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended  Feb. 
21  amounted  to  158  as  compared  with 
175  cars  the  week  preceding. 

The  Dragon  Consolidated  is  doubling 
its  shipments  of  fluxing  iron  ore  and 
the  northern  end  of  the  property  under 
lease  to  the  Tintic  Milling  company  is 
producing  low-grade  siliceous  ores. 

The  shaft  of  the  North  Beck  Mining 
Co.  is  down  1,525  feet,  this  being  the 
deepest  work  so  far  in  the  northern 
section  of  the  Tintic  district.  When  the 
shaft  has  reached  the  1,600  level  pros- 
pecting will  be  started  to  cut  a  vein 
encountered  higher  up.  E.  J.  Raddatz 
of  the  Tintic  Standard  is  interested  in 
this  enterprise.  As  water  has  been  en- 
countered in  the  Ophohongo  60  ft.  be- 
low the  1,800-ft.  level,  it  has  been  de- 
cided to  resume  development  above  that 
level  rather  than  to  install  pumping 
equipment 

Lark — The  Ohio  Copper  Co.  reports 
to  the  state  board  of  equalization  $188,- 
599  received  from  the  sale  of  concen- 
trates, (tonnage  not  given,)  and  ex- 
traction, reduction,  and  transportation 
costs  of  $230,386. 

Aha— The  Wasatch  Mines  at  Alta 
has  cut  two  fissures  showing  some  ore 
in  a  crosscut  from  the  drain  tunnel 
which  it  is  driving  to  get  under  old 
stopes  of  the  Columbus  Consolidated, 
abandoned  in  early  days. 


WASHINGTON 

Nespelem — The  Reserve  Silver  Min- 
ing Co.,  with  head  offices  in  Seattle,  has 
been  organized  to  operate  the  Panama 
mine,  two  miles  west  of  Nespelem,  on 
a  more  extensive  scale.  This  is  a  silver 
property  that  has  been  under  develop- 
ment for  the  last  year  with  encourag- 
ing results.  H.  P.  Dickinson  and  W.  W. 
Greenwood,  of  Seattle,  and  C.  S.  Crad- 
ock,  of  Vancouver,  are  the  principal 
holders. 

WISCONSIN 
Zinc — Lead     District 

Platteville— The  Vinegar  Hill  Zinc  Co. 
has  completed  the  shaft  at  the  North 
Unity  Extension,  at  Days  Siding,  and 
has  connected  it  by  a  1,000-ft.  tram- 
way with  the  North  Unity  No.  1  mill. 
Sinking  of  Meloy  No.  2  shaft  is  pro- 
gressing and  Meloy  No.  1  mill  is  being 
moved  one-half  mile  to  the  new  shaft 
site  on  the  Fields  land  at  New  Dig- 
gings. A  new  shaft  has  also  been 
started  just  south  of  Leadmine  and 
immediately  east  of  the  old  Drum,  for- 
merly the  Nightingale;  the  property 
has  been  rechristened  the  Galenite. 
Prospect  drilling  is  being  continued  on 
the  Dugdale  farm  four  miles  east  of 
Platteville.  The  Senator  mine,  at 
Rewey,  has  been  unwatered  and  will  be 
operated  under  a  sub-lease  contract. 

The  Booty  shaft  of  the  Wisconsin 
Zinc  Co.  has  been  completed  at  New 
Diggings  and  a  mill  will  be  built  early 
this  spring.  The  Blackstone  has  been 
acquired  and  the  Champion-Church  ore- 
body  will  be  developed  from  the  Black- 
stone  shaft.  Milling  is  to  start  about 
;the  middle  of  March.  The  company 
calso  plans  to  resume  operations  at  their 
;Copeland  mine  at  Shullsburg.  Prospect 
drilling  is  being  pursued  at  Platteville 
in  the  north  part  of  the  city,  and  at 
Benton-New  Diggings  on  the  Smj-th, 
Trewartha,  Temple  and  Winskell  leases. 

Shullsburg — The  Paquette,  a  new 
company  has  commenced  mining  and 
milling    at    Shullsburg. 

CANADA 
British  Columbia 

Stewart — The  Premier  mine,  of  the 
Salmon  River  section  of  the  Portland 
Canal  district,  British  Columbia,  is 
being  operated  despite  difficulties  with 
respect  to  labor.  Some  shipments, 
however,  have  come  out  over  the  winter 
trail.  About  250  tons  of  high-grade 
ore  was  sent  to  the  Tacoma  smelter 
recently.  R.  K.  Neill,  one  of  the  own- 
ers, has  stated  that  a  cyanide  plant  is 
likely  to  be  installed  after  development 
has  advanced  sufficiently  to  assure  a 
steady  supply  of  ox'e. 

The  Spider  Group,  consisting  of  three 
claims  lying  noi'th  of  Long  Lake  in  the 
Salmon  River  section,  which  is  under 
bond  to  the  Algunican  Syndicate  of 
Belgium,  is  to  be  opened  up  as  soon  as 
practicable.  Preparations  are  in  pro- 
gress. Fifty  tons  of  supplies  for  the 
camp  have  reached  Stewart  and  are 
to  be  taken  over  the  trail  immediately 
by  means  of  packhorses  equipped  with 
snowshoes.  Necessary  machinery  also 
is   en  route. 


Another  property  on  which  work  is 
being  done,  and  which  is  to  be  devel- 
oped extensively  as  soon  as  the  season 
opens,  is  the  Big  Missouri.  It  is  stated 
that  the  financial  backing  is  available 
to  establish  with  no  loss  of  time  the 
potentialities  of  this  property  and  to 
put  it  on  a  producing  basis,  if  develop- 
ment results  are  as  satisfactory  as  is 
expected. 

Sandon — The  Silversmith  Mines,  Ltd., 
operators  of  the  old  Slocan  Star  Mine, 
near  Sandon,  B.  C,  have  issued  their 
annual  report.  Ore  mined  during  1919 
is  given  as  14,558  tons,  of  which  all 
but  325  tons  went  through  the  mill  at 
the  mine.  Concentrates  wei'e  marketed 
on  both  sides  of  the  line,  the  smelter 
at  Trail  receiving  19  cars  of  silver  con- 
centrates and  17  going  south.  All  but 
three  of  24  cars  of  zinc  concentrates 
shipped  went  to  the  United  States.  The 
amount  of  ore  in  sight  is  estimated  at 
90,000  tons. 

Windermere — The  Windermere  dis- 
trict of  British  Columbia,  East  Koote- 
nay,  is  receiving  much  attention  from 
prospectors  and  operators  and  a  num- 
ber of  old  properties  are  being  devel- 
oped. Among  the  latter  may  be  men- 
tioned the  Ptarmigan,  Sitting  Bull,  and 
the  Bald  Eagle,  the  former  situated 
in  Horse  Thief  District,  and  the  latter 
on  Slade  or  Boulder  Creek.  The  Ptar- 
migan is  being  worked  under  lease  and 
bond  by  W.  S.  Watson.  Considerable 
development  work  is  planned  for  the 
Sitting  Bull  this  summer.  The  ore  of 
this  property  is  a  steel  galena  of  a 
fairly  good  grade. 

MEXICO 
Hidalgo 

Pachuca — Hugh  Rose,  consulting  en- 
gineer of  the  Santa  Gertrudis  Co.,  Ltd., 
has  advised  the  company  that  by  the 
latter  part  of  1920  the  El  Bordo  group, 
comprising  the  El  Bordo,  Malinche  and 
El  Cristo  Mines,  should  be  producing  at 
the  i-ate  of  40,000  tons  of  ore  per 
month.  He  has  recommended  that  the 
Santa  Gertrudis  milling  capacity  should 
be  increased  to  pi-ovide  for  the  treat- 
ment of  60,000  tons  per  month,  to  be 
made  up  as  to  40,000  tons  per  month 
from  the  El  Bordo  group  and  20,000 
tons  per  month  from  the  Santa  Ger- 
trudis. The  reduced  production  from 
the  Santa  Gertrudis  mine  itself  will 
have  the  effect  of  prolonging  its  life. 

The  cost  of  inci'easing  the  present 
milling  plant  to  bring  it  up  to  a  capac- 
ity of  60,000  tons  per  month  Mr.  Rose 
has  estimated  at  $300,000,  and  has  ad- 
vised that  this  expenditure  would  be 
fully  wan-anted  by  the  larger  produc- 
tion and  the  opportunity  afforded  the 
company  to  take  advantage  of  the  pre- 
vailing high  price  of  silver.  The  di- 
rectors have  approved  and  authorized 
this  increase  in  the  milling  plant,  and 
its  construction  will  be  stai'ted  at  once. 

The  company  states  that  even  after 
allowing  for  a  reasonable  fall  in  the 
price  of  silver  below  the  present  figure, 
a  monthly  profit  of  from  i'70,000  to 
i80,000  should  be  earned  from  the 
treatment  of  60,000  tons  of  ore  per 
month. 
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Court  Decisions  in  Mining  Cases 

Bj-     Wellington     Gustin 


California  Pipe  Line  Co.  Held 
To  Be  Common  Carrier 

Supreme    Court    Decides    Against    F'ro- 

ducers'   Transportation   Co.  —  Line 

Devoted  to  Public  Use 

The  petroleum  pipe  line  of  the  Pro- 
ducers' Transportation  Co.  of  Cali- 
fornia, used  in  transporting  crude  oil 
for  pay  from  the  San  Joaquin  oil  fields 
to  Port  Harford,  on  the  Pacific  Coast, 
has  been  held  to  be  a  common  carrier 
by  the  Federal  Supreme  Court,  uphold- 
ing the  California  Supreme  Court. 

The  state  Railroad  Commission,  after 
a  full  hearing-,  found  that  the  pipe  line 
was  a  common  carrier,  and  directed  the 
company  to  file  its  schedule  of  rates  or 
charges  and  the  rules  and  regulations 
under  which  the  transportation  is  con- 
ducted. The  company  appealed  to  the 
courts  from  this  order,  and  contended 
the  state  statute  under  which  said  order 
was  given  was  repugnant  to  the  Con- 
stitution of  the  United  States,  in  that 
it  resulted  in  taking  property  without 
due  process  of  law,  and  impaired  the 
obligation  of  contracts.  The  company 
further  contended  that  the  evidence 
showed  conclusively  that  the  pipe  line 
was  constructed  solely  to  carry  crude 
oil  for  particular  pi'oducers  under 
strictly  private  contracts,  and  that 
there  had  been  no  diversion  of  the  pipe 
line  to  public  use. 

In  rendering  decision  the  United 
States  Supreme  Court  said  that  if  the 
pipe  line  was  constructed  solely  to 
carry  oil  for  particular  producers 
under  strictly  private  contracts,  and 
never  was  devoted  by  its  owner  to  pub- 
lic use,  that  is,  to  carrying  for  the  pub- 
lic, the  state  could  not,  by  mere  leg- 
islative fiat  or  commission  order,  con- 
vert it  into  a  public  utility  or  make  its 
owner  a  common  carrier,  for  that  would 
be  the  taking  of  private  property  by  a 
state  for  public  use  without  just  com- 
pensation, which  no  state  can  do.  But 
from  the  evidence  the  court  found  the 
company  voluntarily  had  devoted  its 
pipe  line  to  public  use,  and  had  not 
withdrawn  such  dedication. 

The  state  statute  declares  that  every 
private  corporation  or  individual  oper- 
ating "any  pipe  line  or  any  part  of  any 
pipe  line  .  .  .  for  the  transportation 
of  crude  oil  .  .  .  directly  or  indirectly, 
to  or  for  the  public,  for  hire  .  .  .  and 
which  said  pipe  line  ...  is  con- 
structed or  maintained  upon,  along, 
over  or  under  any  public  highway,  and 
in  favor  of  whom  the  right  of  eminent 
domain  exists,"  shall  be  deemed  a  com- 
mon carrier.  Now,  the  grounds  for  con- 
cluding the  pipe  line  had  been  devoted 
to  public  use  were,  first  that  by  its 
articles  of  incorporation  the  company 
was  authorized,  if  it  so  elected,  "to  es- 
tablish and  carry  on  .  .  .a  general 
transportation  business  for  the  purpose 
of  transporting  .     .     .  any  of  the  oils 


.  .  .  produced  .  .  .by  this  corpo- 
ration or  any  other  person,  firm,  part- 
nership, association  or  corporation"; 
second,  that  in  acquiring  its  right  of 
way  it  exercised  the  power  of  eminent 
domain,  which  was  admissible  only  if 
the  condemnation  of  property  was  for 
a  "public  use,"  and  was  by  "an  agent 
of  the  state,"  and  in  that  proceeding 
asserted  and  obtained  a  judgment  re- 
citing that  it  was  engaged  in  trans- 
porting oil  by  pipe  line  "as  a  common 
carrier  for  hire,"  and  that  the  right 
of  way  was  sought  for  "a  public  use"; 
and  third,  that  looking  through  the 
agreements  and  agency  contracts  under 
which  the  transportation  was  effected, 
and  having  due  regard  to  the  agency's 
ready  admission  of  new  members  and 
its  exclusion  of  none,  it  was  apparent 
that  the  company  did  in  truth  carry  oil 
for  all  producers  seeking  its  service. 

Further,  the  court  said,  a  common 
carrier  cannot  by  making  contracts  for 
future  transportation,  as  was  done  here, 
or  by  mortgaging  its  property  or  pledg- 
ing its  income,  prevent  or  postpone  the 
exertion  by  the  state  of  the  power  to 
regulate  the  carrier's  rates  and  prac- 
tices. Nor  does  the  contract  clause  of 
the  Constitution  interpose  any  obstacle 
to  the  exertion  of  that  power. 


Anaconda  Copper  Mining  Co. 
Loses  Montana  Tax  Case 

In  the  action  by  the  Anaconda  Cop- 
per Mining  Co.  against  Ravalli  County, 
Mont.,  and  its  treasurer,  to  reduce  the 
tax  assessment  placed  upon  it,  as  in- 
creased by  the  County  Assessor,  the 
Supreme  Court  of  Montana  has  affirmed 
the  judgment  of  the  lower  court  against 
the  contentions  of  the  copper  company. 
The  company  claimed  that  the  assessor 
did  not  give  written  notice  of  the  in- 
crease at  least  ten  days  prior  to  the 
meeting  of  the  County  Board  of  Equali- 
zation, as  required  by  law,  and  that, 
therefore,  such  increase  made  by  the 
assessor  was  void. 

The  company  filed  with  the  Board  of 
Equalization  a  protest  against  the  in- 
crease as  made  by  the  assessor,  stating 
that  the  same  was  a  special  appear- 
ance, and  that  by  appearing  it  did  not 
submit  itself  to  the  jurisdiction  of  such 
board  for  any  other  purpose  than  that 
of  making  a  protest  upon  the  ground 
that  ten  days'  notice  had  not  been 
given  as  required.  The  Supreme  Court 
ruled  that  one  appearing  before  assess- 
ing officers  to  protest  against  an  in- 
crease in  the  valuation  of  his  property, 
where  no  notice  or  insufficient  notice 
has  been  given,  waives  the  require- 
ments of  the  statute.  It  said  the  copper 
company  having  had  opportunity  to  ap- 
pear before  the  board  to  oppose  the 
increase,  and,  having  actually  appeared 
for  that  purpose,  waived  any  irregular- 
ity in  the  giving  of  the  notice. 


Wall  Loses  to  the  American 
Smelting  &  Refining  Co. 

New  Jersey   Court  of   Errors  and   Ap- 
peals Affirms  Judgment  in  Favor  of 
Refining  Company 

In  the  case  of  Wall  against  the 
American  Smelting  &  Refining  Co.  the 
decree  of  the  Court  of  Chancery  dis- 
missing the  bill  has  been  affirmed  by 
the  New  Jersey  Court  of  EiTors  and 
Appeals.  However,  this  court  holds 
that  there  were  assets  in  New  Jersey 
belonging  to  the  estate  of  F.  Augustus 
Heinze,  but  that  there  were  no  bona 
fide  New  Jersey  creditors,  and  there- 
fore affirmed  the  case  on  that  ground. 
(108  A  235.) 

Regarding  the  assets,  the  court  says 
Mr.  Heinze  was  interested  in  some 
royalties  on  copper  ore.  The  Silver 
King  Co.  had  agreed  with  him  in  1907 
to  sell  him  crude  ore  for  a  period  of 
years.  He  assigned  his  interest  to  the 
Miners'  Smelting  company,  which  in 
turn  sold  its  interest  to  McGuirk,  who 
assigned  to  the  intestate,  so  that  the 
latter  became  legally  entitled  to  the 
money  that  was  payable  under  the 
agreemant. 

Heinze  was  indebted  to  the  Ameri- 
can Smelting  company  for  a  loan,  and 
to  secure  this,  he  and  the  Miners' 
Smelting  company  pledged  their  inter- 
est to  the  American  Smelting  company. 
These  transactions  resulted  in  the 
American  Smelting  company  standing 
in  the  place  of  the  Miners'  Smelting 
company,  and  being  entitled  to  the  out- 
put of  the  ore  upon  paying  the  royalty 
therefor.  The  estate,  therefore,  is  en- 
titled to  this  royalty,  which  constitutes 
"scets  in  New  Jersey  within  the  rule 
cf  I  -  'tilted  by  the  court  in  the  case 
of  Amparo  Mining  Co.  vs.  Fidelity 
Trust  Co.  (75  N.  J.  Eq.  555),  that  the 
chose  of  action  is  in  the  jurisdiction 
where  the  party  seeking  equity  would 
have  to  go  to  enforce  it. 

In  disposing  of  the  contention  that 
there  are  bona  fide  creditors  in  New- 
Jersey,  the  court  says  that  neither 
Geer's  claim,  for  salary,  nor  the  As- 
sets Development  Co.'s  claim,  on  the 
note  assigned  to  it  by  Geer  covering  his 
salary,  is  real,  and,  furthermore,  that 
neither  is  a  New  Jersey  creditor  of 
Heinze's  estate. 

The  only  other  claim  is  that  of  the 
United  Copper  Co.,  a  New  Jersey  cor- 
poration. 'This  claim  consists  of  two 
alleged  claims  of  the  Western  Develop- 
ment Co.,  a  foreign  corporation,  of 
which  the  wife  of  Geer,  who  figures  so 
prominently  in  all  these  transactions,  is 
the  president,  and  Ruth  Noyes  Heinze, 
widow  of  deceased,  a  resident  of  New 
York.  Both  these  claims  were  assigned 
to  the  United  Copper  Co.  almost  nine 
months  after  the  date  of  the  appoint- 
ment of  Arthur  P.  Heinze  as  adminis- 
trator in  New  Jersey. 
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Thawing  Gravel  by  Cold  Water 

A   Comparison    With    Results    by    Cold 

Water,    by    Hot   Water 

and  Steam 

The  use  of  water  at  the  normal  sum- 
mer temperature  of  ponds,  ditches,  and 
creeks — in  thawing  perpetually  frozen 
muck  and  gravel,  is  a  recent  develop- 
ment that  promises  to  be  of  value  to 
placer  miners  of  Alaska.  The  data 
given  below  are  abstracted  from  S.  H. 
Cathcart's  "Mining  in  Northwestern 
Alaska"  (U.  S.  Geol.  Survey  Bull. 
712-G,  1919). 

Experiments  were  made  during  1917 
for  the  Alaska  Mines  Corporation,  near 
Nome.  Super-heated  steam  at  a  tem- 
perature of  1,000  deg.  F.,  steam  at 
boiler  temperature,  hot  water  at  150 
deg.  to  180  deg.  F.,  and  water  at  stream 
temperature  of  52  deg.  F.,  were  used 
in  the  tests.  Three  holes  were  drilled 
to  bedrock  at  the  points  of  an  equila- 
teral triangle  of  12  ft.  side,  and  a  test 
hole  cased  and  kept  open,  was  drilled 
at  the  center  of  the  triangle.  In  the 
tests  in  which  hot  water  and  steam  at 
boiler  temperature  were  used,  the 
thawed  areas  tended  to  cone  downward, 
leaving  horsts  of  unthawed  ground  on 
bedrock.  Superheated  steam  at  1,000 
deg.  F.,  thawed  a  mass  of  gravel  66 
ft.  deep,  32  ft.  in  diameter  at  the  bot- 
tom, and  27  ft.  in  diameter  at  the  top. 
The  thawed  area  was  greatest  on  bed- 
rock, and  where  a  clay  stratum  was 
encountered  the  hole  did  not  pinch. 

Two  6-inch  holes  to  bedrock  were 
thawed  by  the  cold-water  method.  One 
hole  was  43J  ft.  and  the  other  50  ft. 
deep.  A  2-in.  pipe  was  inserted  to 
bedrock,  and  water  was  forced  down 
the  pipe.  The  ground  began  to  slough 
in  at  the  surface  after  five  or  six  days. 
The  volume  of  ice  present  in  the  muck 
and  gravel  was  about  one-third.  Thaw- 
ing was  most  effective  where  it  was 
most  desired,  on  bedrock. 

During  the  season  of  1918  in  the 
Candle  district,  the  cold  water  entered 
the  ground  at  42  deg.  F.,  and  left  at  32 
deg.  to  34  deg.  F.,  taking  seven  days 
to  thaw  an  area  of  8  ft.  Steam  had 
been  tried  under  the  conditions  pre- 
vailing here  and  was  not  satisfactory. 
V/atcr  did  the  work  well. 

The  same  company  used  cold  water 
in  thawing  ground  12  or  13  ft.  deep, 
consisting  of  4'  to  5  ft.  of  clay  and 
muck,  4  to  5  ft.  of  gravel  and  3  ft.  of 
noft  iDlue  clay  bedrock.  A  battery  of 
forty  ^-in.  points  spaced  in  squares  5 
ft.  apart  required  48  hours  to  thaw 
perfectly,  whereas  10-ft.  spacing  re- 
quired 96  hours  to  thaw,  and  horsts  of 
unthawed  material  were  left  on  bed- 
rock. The  water  entered  the  ground 
at  42  deg.  F.  and  came  from  the  thaw 
at  38  to  39  deg.  F.  Water  under  a 
head  of  24  ft.   (10.4  lb.  pressure)  was 


used.  The  thawing  took  place  first  and 
was  widest  on  bedrock.  It  is  estimated 
that  60  miner's  inches  of  water  was 
used  to  run  the  40  points  continuously. 
The  efficiency  of  cold  water  for  thawing 
was  demonstrated. 

Summary 

In  the  experimental  work  on  the  deep 
Nome  gravels,  the  volume  actually 
thawed  amounted  to  about  50  cu.yd.  a 
day  for  one  point,  using  a  pressure  of 
about  30  lb.  and  water  at  52  deg.  F. 
The  test  on  muck  in  the  Candle  district 
shows  a  volume  of  about  6  cu.yd. 
thawed  per  point  per  day  where  the 
water  pressure  was  about  6  lb.,  the 
water  temperature  42  deg.  F.,  and  th3 
depth  of  ground  24  ft.  The  creek 
gravels  thawed  at  the  same  locality 
were  13  ft.  deep.  Water  at  a  pressure 
of  about  10  lb.  and  a  temperature  of 
42  deg.  F.  was  used,  and  the  rate  of 
thaw  is  calculated  at  6  cu.yd.  per  point 
per  day.  From  these  figures  the  rate 
of  thaw  in  deep  gravel  would  seem  to 
ba  favorable  rather  than  unfavorable, 
20  points  being  required  to  supply 
1,000  cu.yd.  of  thawed  ground  a  day, 
as  compared  with  160  points  required  to 
supply  a  like  amount  of  shallow  creek 
gravel  er  muck. 

The  cost  of  thawing  gravels  by  steam 
is  as  follows:  The  Northern  Light 
Dredge  Co.  in  1911  thawed  9-ft.  gravels 
at  a  cost  of  35c.  a  cu.yd.,  using  ten 
10-ft.  points  spaced  7  ft.  apart  for  6 
to  7  hours.  The  Esquimo  Dredge  Co. 
thawed  12-ft.  gravels,  using  90  points, 
4  ft.  apart  for  24  hours,  at  a  cost  of 
7Jc.  a  cu.yd.  If  much  sand  was  present 
in  the  gravel  the  cost  was  9c.  a  cu.yd. 
Scott  &  Newburg  thawed  in  the  spring 
of  1918  for  8  days  at  a  cost  of  12c. 
per  cu.yd. 

Idaho's  Clay  Resources 

A  bulletin  will  soon  be  issued  by  the 
Idaho  Bureau  of  Mines  and  Geology 
on  "The  Clay  Deposits  of  Idaho,"  the 
author  of  which  is  Frank  H.  Skeels, 
mining  engineer  of  Wallace,  Idaho.  Mr. 
Skeels  devoted  several  months  last  year 
to  investigating  and  sampling  clay  de- 
posits in  all  parts  of  the  state,  and 
this  bulletin  will  give  the  results  of 
his  efforts  in  considerable  detail.  With 
the  exception  of  two  small  fire-brick 
plants,  nothing  has  been  done  toward 
developing  the  clay  resources  of  Idaho, 
although  Mr.  Skeels'  investigations  in- 
dicate that  there  are  numerous  depos- 
its of  commercial  value.  The  samples 
of  clay  collected  by  Mr.  Skeels  were 
tested  by  Prof.  Hewitt  Wilson,  ceramist 
for  the  U.  S.  Bureau  of  Mines,  in  the 
laboratory  of  the  state  School  of  Mines 
at  Moscow.  "The  Cement  Possibilities 
of  Idaho"  will  be  the  subject  of  a  later 
bulletin,  also  to  be  prepared  by  Mr. 
Skeels. 


Franklin  K.  Lane  Diagnoses 
Government  Ailments 

The  retiring  Secretary  of  the  In- 
terior, Franklin  K.  Lane,  has  super- 
vised the  plans  and  work  of  the 
U.  S.  Bureau  of  Mines  and  of  the  U.  S. 
Geological  Survey  for  the  past  seven 
years.  Mr.  Lane  made  valuable 
observations  on  the  methods  and  con- 
ditions prevailing  at  Washington,  and 
on  surrendering  his  office  gave  to  the 
public  his  private  views  regarding  the 
conditions  surrounding  our  best  and 
highest  public  servants.  We  deem  it 
our  duty  to  help  in  spreading  the  same. 

"Washington,"  Mr.  Lane  said,  "con- 
tains statesmen  who  are  politicians  and 
politicians  who  are  not  statesmen.  It 
is  rich  in  brains  and  in  character.  It 
is  honest  beyond  any  commercial 
standard.  It  wishes  to  do  everything 
that  will  promote  the  public  good. 

"But  it  is  poorly  organized  for  the 
task  that  belongs  to  it.  Fewer  men  of 
larger  capacity  would  do  the  task 
better.  Ability  is  not  lacking,  but  it 
is  pressed  to  the  point  of  paralysis 
because  of  an  infinitude  of  details  and 
an  unwillingness  on  the  part  of  the 
great  body  of  public  servants  to  take 
responsibility. 

"Every  one  seems  to  be  afraid  of 
every  one.  The  self-protective  sense  is 
developed  abnormally,  the  creative 
sense  atrophies.  Trust,  confidence,  en- 
thusiasm— these  simple  virtues  of  all 
great  business — are  the  ones  most  lack- 
ing in  Government  organization.  We 
have  so  many  checks  and  brakes  on 
our  work  that  our  progress  does  not 
keep  pace  with  the  nation's  require- 
ments. 

"We  could  save  money  for  the  Gov- 
ernment if  we  had  more  discretion  as 
to  how  we  should  use  that  given  us. 
For  the  body  of  the  civil  servants  there 
should  be  quicker  promotion  or  dis- 
charge and  a  sure  insurance  when  dis- 
ability comes.  For  the  higher  admin- 
istrative officials  there  should  be  sal- 
aries twice  as  large  as  now  given,  and 
they  should  be  made  to  feel  they  are 
the  ones  responsible  for  the  work  of 
the  department,  the  head  being  merely 
an  adviser  and  constructor  of  policies. 

"As  matters  are  now  devised  there 
are  too  few  in  the  Government  whose 
business  it  is  to  plan.  Every  man  is 
held  to  details,  to  the  narrower  view 
which  comes  too  often  to  be  the  de- 
partment view  or  some  sort  of  paro- 
chial view.  We  need  for  the  day  that 
is  here  and  upon  us,  men  who  have 
little  to  do  but  study  the  problems  of 
the  time  and  test  their  capacity  at 
meeting  them. 

"In  a  word  we  need  more  opportunity 
for  planning,  engineering,  statesman- 
ship above  and  more  fixed  authority 
and  responsibility  below." 
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MEN  You  SHOULD 
KNOW  ABOUT 


Harry  Vivian  has  been  appointed 
chief  engineer  of  the  Calumet  &  Hecla 
and  subsidiary  companies,  succeding: 
the  late  Edward  S.  Grierson.  Mr.  Vi- 
vian was  graduated  from  the  Michigan 
College  of  Mines  in  1914  and  has  been 
actively  associated  with  local  mining 
interests  ever  since.  He  was  first  em- 
ployed as  engineer  for  the  Bigelow 
mines,  and  worked  at  the  Ahnieek, 
Osceola,  and  Tamarack  mines  for  sev- 
eral years.  When  these  properties  were 
taken  over  by  the  Calumet  &  Hecla 
interests  Mr.  Vivian's  work  came  under 
the  direction  of  Mr.  Grierson's  office, 
and  he  has  been  so  associated  from 
that  time. 

A.  W.  Maxwell,  Captain  in  the  177th 
Tunneling  Company,  Royal  Engineers, 
has  just  returned  to  New  York  City  and 
will  resume  practice  in  the  United 
States  as  a  mining  engineer.  Captain 
Maxwell  was  last  at  Archangel,  Rus- 
sia, but  served  throughout  the  war.  He 
enlisted  as  a  private  in  the  Canadian 
forces  and  served  on  the  Western 
Front  throughout  the  earlier  and  most 
strenuous  part  of  the  war.  He  will  go 
into  mining  work  in  Colorado. 

A.  D.  Nicholas  has  been  appointed 
assistant  treasurer  of  the  Calumet  & 
Hecla  Company.  Mr.  Nicholas  was 
clerk  for  the  Centennial  and  Allouez 
properties  when  the  management  of 
these  companies  came  under  the  Calu- 
met &  Hecla  direction.  Several  years 
ago  he  was  appointed  controller  for 
the  Calumet  &  Hecla  and  allied  compa- 
nies and  this  appointment  is  a  further 
promotion. 

Stephen  Royce,  Madison,  Wis.,  is 
moving  his  headquarters  to  Crystal 
Falls,  Mich.,  where  he  will  take  care 
of  the  interests  of  the  Jackson  and 
Nevada  mining  companies.  Mr.  Royce 
had  been  with  Dr.  C.  K.  Leith  since 
1917,  and  will  continue  general  practice 
for  him,  for  Pickands,  Mather  &  Co., 
and  others.  His  temporary  address  is 
Jackson  Mine,  Alpha,   Mich. 

James  R.  Jones,  law  examiner  for 
U.  S.  Bureau  of  Mines,  is  preparing  a 
digest  of  the  oil  laws  of  Latin  Amer- 
ican countries,  and  was  in  New  York 
City  last  week  for  the  purpose  of  ex- 
amining data.  The  proposed  digest  will 
perform  a  welcome  service  to  the 
United  States  petroleum  industry,  now 
reaching  out  to  new  fields. 

J.  M.  Piatt,  general  superintendent 
for  La  Blanca  y  Anexas  of  Pachuca, 
Hidalgo,  Mexico,  resigned  his  position 
March  1,  to  devote  himself  to  the  ae- 
velopment  of  a  prospect  in  the  Zacual- 
pan  district.  State  of  Mexico.  Mr. 
Piatt's  present  address  is  care  of  G.  E. 
Trager,  Calle  Hidalgo  1424,  Tacubaya, 
D.  F. 

A  number  of  representatives  of  im- 
portant American  mining  and  engineer- 
ing organizations  sailed  Feb.  21  for 
ports     on    the    west    coast    of     South 


.\merica.  Among  the  number  were 
Spencer  Hutchinson,  of  the  Vanadium 
Corporation  of  America,  Louis  Lefevre, 
of  the  Andes  Copper  Co.,  and  W.  S. 
Black,  engineer. 

W.  E.  Mitchell,  formerly  of  El  Oro, 
is  assuming  the  duties  of  General  Mine 
Superintendent  for  La  Blanca  y  Anexas 
of  Pachuca.  Paul  Mason,  recently  mine 
superintendent  at  La  Blanca,  resigned 
on  March  1  to  start  work  on  his  pros- 
pects at  Zimapan,  Est.  de  Hidalgo. 

James  E.  Levis  has  been  appointee 
chief  clerk  for  the  Isle  Royale  Copper 
Co.,  succeeding  the  late  Harry  Lukey. 
Mr.  Levis  has  been  assistant  clerk  at 
the  Isle  Royale  for  a  number  of  years, 
and  is  thoroughly  familiar  with  the 
requirements  of  the  position. 

Samuel  W.  Cohen,  general  manager 
for  the  Bluestone  Mining  &  Smelting 
Co.,  Mason,  Nev.,  returned  to  Montreal 
about  Feb.  24,  after  making  an  ex- 
amination of  the  company's  property. 

Hallet  R.  Robbins  has  been  appointed 
mill  superintendent  for  Hanover  Be.s- 
semer  lion  &  Copper  Co.,  at  Fierro, 
N.  M.  His  personal  address  is  P.  O. 
Bo.x  1.56,  Fierro. 

H.  H.  Williams  has  severed  his  con- 
nection with  the  Eastern  Township 
property  at  East  Broughton  and  is  now 
manager  at  the  Harris  Syndicate.  Cole- 
raine,  Quebec  Prov. 

C.  H.  MacNutt,  formerly  located  in 
Burmah  and  recently  with  the  Ameri- 
can forces  in  France,  is  now  manager  of 
the  Black  Lake  Asbestos  &  Chrome  Co.. 
Black  Lake,  Quebec  Province. 

F.  C.  Loring,  of  Toronto,  has  returned 
from  a  visit  to  London,  and  has  been 
examining  mining  properties  in  the 
Porcupine  area  in  the  interests  of  an 
English  mining  syndicate. 

William  T.  Nightingale  has  resigned 
from  the  staff  of  the  Washington  State 
Geological  Survey,  and  is  now  on  his 
way  to  England  to  join  the  staff  of 
the  Whitehall  Petroleum  Co. 

Franklin  Wheaton  Smith  has  re- 
turned from  a  five  months'  stay  in 
southern  Chihuahua  and  is  making  ex- 
aminations in  the  Lordsburg,  N.  M., 
district. 

G.  W.  Grayson,  formerly  superintend- 
ent of  the  Hanover-Fierro  property, 
has  been  making  examinations  in  the 
Lordsburg,  N.  M.,  district. 

A.  H.  Fay  has  resigned  from  the 
U.  S.  Bureau  of  Mines  to  undertake 
private  consulting  geological  work  in 
the  mid-continental  oil  field. 

L.  W.  Emerson  has  joined  the  engi- 
neering staff  of  the  Chile  Exploration 
Co.  and  will  be  at  its  New  York  City 
office,   120   Broadway. 

A.  E.  Drucker  has  been  appointed 
professor  of  metallurgy  in  the  Wiscon- 
sin State  School  of  Mines  at  Platte- 
ville.  Wis. 

W.  Motherwell,  recently  from  Broken 
Hill,  Australia,  is  conducting  flotation 
tests  at  the  85  Mine,  Valedon,  N.  M. 

R.  T.  Hancock,  manager  of  Nigerian 
Tin  Corp.,  Ltd.,  is  returning  to  Eng- 
land after  two  years'  absence  in  north- 
ern Nigeria. 


A.  W.  Newberry,  who  has  been  in 
British  Columbia  recently,  returned  to 
New  York  City  on  March  1. 

C.  M.  Weld,  of  New  York  City,  re- 
turned from  Brazil  on  Feb.  25,  after  an 
absence  of  three  months. 


J.  Peter  Diederichs,  chief  mining  en- 
gineer for  the  Montreal  Mining  Co., 
died  Feb.  18  at  Hurley,  Wis.,  from 
pneumonia.  He  was  .31  years  of  age. 
He  was  a  graduate  of  the  Michigan 
College  of  Mines,  class  of  1909,  and 
was  engineer  at  the  Bristol  mine,  in 
Crystal  Falls,  Mich.,  prior  to  1916,  when 
he  entered  the  service  of  the  Montreal 
company. 

Edward  S.  Grierson,  chief  engineer 
for  the  Calumet  &  Hecla  Mining  Co., 
died  recently  at  his  home  in  Calumet, 
Mich.,  following  a  long  illness  from 
pernicious  anaemia.  He  was  a  native 
of  Ontonagon,  Mich.,  where  he  was 
born  in  1855,  and  entered  the  employ 
of  the  Calumet  &  Hecla  Company  when 
14  years  of  age.  In  1870  he  joined  the 
engineering  staff  as  an  office  boy,  and 
in  1901  he  was  made  the  company's 
chief  engineer.  He  never  spent  a  day 
in  a  technical  school,  but  was  consid- 
ei-ed  an  authority  on  both  civil  and 
mining  engineering.  His  record  of  50 
years  in  the  engineering  service  of  a 
single  company  is  seldom  equaled.  Mr. 
Grierson  was  a  member  of  the  Lake  Su- 
perio"  Mining  Institute. 


SOCIETY  MEETINGS 
ANNOUNCED 


American    Association    of    Engineers 

holds  its  second  annual  railroad  con- 
ference at  Chicago,  111.,  on  March  15. 
W.  W.  K.  Sparrow,  corporate  chief  en- 
gineer of  the  Chicago,  Milwaukee  &  St. 
Paul,  will  be  chairman  of  the  morning 
session,  to  be  held  in  the  Congress 
Hotel. 

The  meeting  of  the  New  York  Sec- 
tion of  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers  will 
discuss  at  its  monthly  meeting  on  Mar. 

3,  "Coal  Supply,"  "Coal  Conservation," 
and  "Coal  Concentration."  Talks  on 
these  subjects  are  expected  from  E.  A. 
Holbrook,  E.  J.  O'Connell.  C.  A.  Meiss- 
ner,  and  Edwin  Ludlow.  The  bill  for  a 
National  Department  of  Public  works 
(H.  6649)  will  again  be  brought  before 
the  section. 

The  New  York  Section,  Mining  & 
Metallurgical  Society  of  America,  meets 
at  Columbia  University  Club  on  March 

4.  J.  E.  Spurr  will  speak  on  "Political 
and  Commercial  Control  of  the  World's 
Mineral  Resources."  Members  are  en- 
couraged to  bring  their  frienda  to  this 
important  meeting. 
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Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

March 

Sterling 
Exchange 

Silver 

Feb 

New  York. 
Cents 

London, 
Pence 

New  York, 
Cents 

London. 
Pence 

26 
27 

28 

337J 
33  7J 
339 

129J 
129 1 
130 

S2\ 
83i 

1 

2 
3 

34n 

344J 
344| 

1311 
132 
13  U 

84 

83i 

83J 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver.  925  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Feb. 

Copper 

Tin 

Lead 

Zine 

March 

Electrolytic 

99  Per  Cent 

StraiU 

N.  Y. 

St.  L 

St.  L. 

26 

18.70@18.80 

601 

61@6U 

9  0O@9.15 

8,75@8.85 

8,80@8,8S 

27 

18.60@18  70 

601 

61@61| 

9  05@9,20 

S.80@8.90 

8  75@8  80 

28 

18  55@18.6S 

60^ 

61 

9.15@9.30 

8  90@9  00 

8  65^8.70 

1 

18.50@18.60 

61-J 

62 

9  25@9  30 

9  00 

8.70@8.75 

2 

IS  40@18,50 

621 

63@631 

9.25@9.30 

9  00 

8  70@8.80 

3 

18  35@I8,4S 

62 

621 

9  25@9  30 

9  00 

8  50@8.60 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markete  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies,  and  repre-sent  to  the  best  of  our  judgment  the  prevailing 
values  of  the  metals  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash, 
except  where  St.  Louis  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0  125o.  per  lb. 

Quotations  for  sine  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100 
lb.  above  St.  Louis.    Tin  is  quoted  on  the  basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

Tin 

Lead 

ZiDO 

Feb. 
March 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3  M 

26 
27 
28 

1 
2 
3 

1211 
120J 

120? 
119i 

118J 

124J 
1221 

i22f 
1221 
121f 

128 
128 

i28 

127 
127 

405 
400 

403  § 

411 

4091 

408 
402 

406^ 
4151 
4101 

511 

511 

52' 

5U 
49 

S2i 
521 

53t 
S3i 
501 

61 

59| 

59' 

59* 
58" 

63 
61J 

6lj 
62^ 
61 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
sterling  per  ton  of  2,240  lb. 


All  prices  are  in  pounds 


Metal  Markets 

New  York,  March  3,  1920 

Monthly  Average  Prices  for 

February 

Copper: 

New  York  Electrolytic 18.569 

London    Standard 120.188 

London    Electrolytic 126.95 

Lead: 

New  York 8.814 

St.   Louis 8.601 

London 50.256 

Silver: 

New  York 131.295 

London  85.005 

Zinc: 

New  York 9.058 

St.  Louis 8.708 

London  61.338 

Tin: 

99  per  cent 58.466 

Straits     59.932 

London  395.75 

Iron  and  Steel,  Pittsburgh: 

Bessemer    42.954 

Basic    42.61 

Foundry 43.40 


The  metal  markets  were  generally 
dull  during  the  week,  with  no  import- 
ant breaks.  Today's  prices  on  the  Lon- 
don market  showed  a  rather  unexpected 
decline  on  account  of  a  fear  of  strikes, 
in  view  of  the  movement  toward  the 
nationalization  of  mines  in  Great  Brit- 
ain. In  New  York,  copper  declined  to 
slightly  as  than  18Jc.,  with  sales  of 
approximately  the  same  volume  as  for 
the  preceding  week.  Lead  held  around 
9c.,  with  supplies  scarce.  Tin,  after  a 
sudden  drop,  showed  a  tendency  to  ad- 
vance on  a  speculative  demand,  and 
zinc  sagged  slightly.  Transatlantic 
freights  were  unchanged  and  trans- 
pacific rates  remained  at  $12  from 
Hongkong  and  Kobe  to  San  Francisco. 

Copper 

The  hoped-for  improvement  in  the 
copper  market  has  not  yet  materialized, 
this  in  spite  of  active  business  done  by 
the  chief  consumers  of  this  metal.  It 
is  extremely  unlikely  that  the  latter 
can  hold  off  very  much  longer,  as  no 
large  amount  oi  second-quarter  buying 


has  taken  place.  The  foreign  situation 
has  also  shown  some  signs  of  improve- 
ment, as,  for  example,  in  the  report 
from  London  that  Germany  might  be 
permitted  to  seek  a  huge  loan  from  neu- 
trals and  the  United  States.  Even  only 
partial  opening  of  the  European  market 
should  immediately  raise  the  price  of 
copper  in  this  country,  for  vast  quan- 
tities are  needed. 

Meanwhile,  with  demand  continuing 
dull,  it  is  probable  that  more  copper  is 
being  produced  than  is  being  sold,  and 
producers  are  shading  prices,  18.35c. 
being  accepted  today  for  large  lots. 
The  outside  market  for  smaller  lots  and 
for  spot  metal  runs  up  to  Jc.  above  this 
figure.  No  great  rush  seems  to  be  tak- 
ing place  to  buy  copper  at  these  figures, 
but  it  is  unlikely  that  the  price  will 
drop  much  further. 

Export  buying  is  largely  a  case  of 
speculation  in  foreign  exchange,  with 
the  considerable  variations  that  occur 
fiom  day  to  day  and  even  from  hour  to 
hour. 

Copper  Sheets — No  change  in  base 
price  of  29ic.  per  lb.  set  early  in  Janu- 
ary.   Wire  22@22Jc.  per  lb. 

Tin 

The  chief  interest  in  tin  has  appar- 
ently been  in  the  London  market,  where 
speculators  are  in  control.  The  local 
market  acted  in  sympathy  with  over- 
seas developments  and  advanced  from 
a  low  of  61c.  last  Thursday  to  63c.  for 
Straits  tin  on  Tuesday.  Today  the 
crbles  brought  news  of  a  considarable 
break  in  London,  and  the  price  here  de- 
clined to  623c.  Most  of  the  business  is 
in  futures,  for  which  a  slightly  higher 
price  is  asked  than  for  spot. 

Straits  tin  for  future  delivery  was 
quoted  as  follows:  Feb.  26,  613(a'62c.; 
Feb.  27,  62@62ic.;  Feb.  28,  62@62ic.; 
Mar.  1,  63c.;  Mar.  2,  64J@64ic.;  Mar. 
3,  64c. 

Arrivals  of  tin  during  the  week  have 
been:  Feb.  21,  1,075  tons  from  Straits; 
Feb.  24,  25  tons  from  London;  Feb. 
25,  25  tons  from  London,  and  100  tons 
from  China;  Feb.  26,  375  tons  from 
Singapore;  Mar.  1,  25  tons  from  Liver- 
pool and  25  tons  from  Singapore. 

London  spot  tin  was  quoted  last 
week  at  410*  on  Feb.  23.  This  was  in 
error,  the  quotation  should  have  been 
410. 

Lead 

The  strong  market  in  lead  continues, 
and  producers  are  holding  close  to  9c. 
But  little  could  be  obtained  at  any 
time  during  the  week  under  8.85c.,  and 
today  most  buyers  had  to  pay  9c.,  with 
even  a  slight  premium  over  this  figure 
being  asked  in  some  cases.  Spot  lead 
is  almost  unobtainable  in  any  quantity, 
and  even  small  lots  can  be  had  only  at 
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an  advance  of  about  U.  over  the  market 
which  we  quote. 

The  New  York  price  at  the  present 
time  just  about  represents  the  St.  Louis 
price  plus  freight,  and  most  quotations 
for  Eastern  delivery  are  being  made 
or  the  St.  Louis  basis. 

The  market  is  bullish,  and  the  in- 
creased production  which  is  expected 
will  probably  be  absorbed.  Inclement 
weather  and  the  influenza  epidemic  pre- 
vented the  February  production  from 
being  increased  to  satisfy  the  demand. 

Zinc 

During  the  week  the  price  of  zinc 
showed  a  tendency  to  decline,  and  today 
Prime  Western  grades  could  be  secured 
at  about  Jc.  less  than  a  week  ago.  Some 
of  the  large  producers  declined  to  do 
business  at  these  lower  prices,  however, 
and  the  buying  was  largely  confined 
to  numerous  smaller  lots,  which  con- 
sumers apparently  did  not  find  a  great 
deal  of  difficulty  in  securing.  Current 
prices  represent  a  good  profit  for  zinc 
producers,  and  it  is  unlikely  that  much 
of  any  tendency  to  advance  will  be 
noted. 

The  export  demand  is  quiet,  and  with 
so  many  variable  factors  to  be  con- 
sidered, this  side  of  the  market  appeals 
more  to  speculators. 

Gold.  Silver  and  Platinum 

Gold — Gold  was  quoted  in  London  as 
follows:  Feb.  26,  121s.  8d.;  Feb.  27, 
122s.  4d.;  Feb.  28,  122s.  4d.;  Mar.  1, 
121s.  6d.;  Mar.  2,  119s.  6d.;  Mar.  3, 
120s. 

Silver — The  market  in  New  York  ad- 
vanced from  $1.29J  on  Feb.  26,  to  $1.32 
on  March  2,  then  declined  to  $1.3111. 

Mexican  dollars  at  New  York:  Feb. 
26,  991;  Feb.  27,  99 J;  Feb.  28,  99J;  Mar. 
1,  100;  Mar.  2,  llOiJ;  Mar.  3,  lOOi. 

Foreign  Exchange  —  The  European 
situation  is  as  chaotic  as  ever,  with  no 
marked  tendencies  in  any  direction. 
Sterling  has  floundered  around  $3.40  for 
the  week,  with  a  closing  quotation  of 
$SA2i  on  Tuesday,  and  today  sold 
around  $3.46.  On  account  of  the  con- 
tinued depression  of  sterling,  the  rate 
of  exchange  at  which  consular  fees  are 
collected  in  Great  Britain  has  been 
changed  to  six  shillings  to  the  dollar. 
This  is  equivalent  to  $3.33  to  the  pound. 

German  marks  showed  a  tendency  to 
strengthen  over  the  low  of  the  last  few 
days,  on  the  news  fi'om  London  that  a 
credit  might  be  arranged  for  that 
country,  and  on  Wednesday  were  worth 
about  1.03c.  Francs  closed  on  Tuesday 
at  14.21  to  the  dollar;  Austrian  kronen, 
0.42c.;  Italian  lire,  18.32;  Spanish 
pesetas,  17.30;  and  Canadian  dollars 
were  accepted  at  about  15  per  cent 
discount. 

Platinum — Market  quiet,  $145  per  oz. 

Palladium  —  $130  @$  135  per  oz. 
Steady. 

Iridium— Quoted  at  $300.     Scarce. 

I  Other  Metals 

Aluminum — Ingot  33c.  per  lb. 
Antimony — Demand    is    strong,    with 
scarcity    of    metal.      Ordinary    brands, 
both  spot   and   futures,   average   about 


llS@inc.;  W.C.C,  12c.,  and  Cookson's 
spot,  144c.,  small  lots  being  sold. 

Bismuth  —  Unchanged  at  $2.50  for 
500-lb.   lots. 

Cadmium  —  Unchanged  at  $1.40  @ 
$1.50  per  lb. 

Nickel — Ingot,  43c.;  shot,  43c;  elec- 
trolytic, 45c.    Unchanged. 

Quicksilver — Quiet  at  $87@$88  per 
75-lb.  flask.  San  Francisco  telegraphs 
$85;   steady. 

Other  Ores  and  Minerals 

Fluorspar — Lump  ore  containing  85 
per  cent  CaF^  and  not  over  5  per  cent 
SiO,  is  quoted  unchanged  at  $16  f.o.b. 
mines  at  Tonuco,  N.  M. 

Pyrites — Spanish  pyrites  is  quoted  at 
16c.  per  unit  for  furnace-size  ore,  free 
from  fines,  c.i.f.,  Atlantic  ports. 

Sulphur — Prices  average  $18  per  ton 
for  domestic  and  $20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Practically 
no  change  in  past  two  or  three  months. 
Export  demand  falling  off  on  account 
of  exchange,  and  domestic  consumers 
are  largely  booked  for  the  year. 

Chrome  Ore — Indian  chrome  ore  of 
good  quality  has  been  offered  at  70c. 
per  unit  without  finding  buyers. 

Manganese  Ore — Demand  is  active, 
and  considerable  business  has  been 
done.  Imports  from  India  and  South 
America  range  from  70c.  to  75c.  per 
unit. 

Molybdenum  Ore  —  70  @  75c.  per  lb. 
MoS:  for  high-grade  concentrate.  Little 
business. 

Tungsten  Ore — The  market  is  easier. 
Some  Chinese  ore  was  sold  at  $6.00  per 
ton.  According  to  reports  the  British 
government  has  now  sold  its  stocks  of 
tiingsten  ore. 

Zinc  and  Lead  Ore  Markets 

Platteville,  Wis.,  Feb.  28— No  open 
market  sales  of  premium  or  Prime 
Western  grades  of  blende  ore  are  re- 
ported. Neither  buyers  nor  producers 
were  keen  to  make  sales.  Lead  ore, 
basis  80  per  cent  lead,  $100  per  ton. 
Shipments  for  week  are  blende,  1,457; 
calamine,  90;  lead,  100  tons.  Shipments 
year  to  date,  blende,  13,389;  calamine, 
600;  lead,  1,425;  sulphur  ore,  106  tons. 
During  the  week  2,616  tons  blende  was 
shipped  to  separating  plants. 

Joplin,  Mo.,  Feb.  28 — Zinc  blende,  per 
ton,  high  $55.60;  basis  60  per  cent  zinc, 
premium,  $53.50;  Prime  Western,  $52.50 
@$50;  fines  and  slimes,  $50@$47.50; 
calamine,  40  per  cent  zinc,  $35.  Aver- 
age settling  prices:  Blende,  $51.44; 
calamine,  $34,  all  zinc  ores,  $51.39. 

Lead,  high,  $105.20;  basis  80  per  cent 
lead,  $105;  average  settling  price,  all 
grades  of  lead,  $101.40  per  ton. 

Shipments  the  week:  Blende,  12,442; 
calamine,  37;  lead,  1,933  tons.  Value, 
all  ores  the  week,  $836,230. 

Shipments  two  months:  Blende, 
99,383;  calamine,  1,519;  lead,  15,027 
tons.  Value,  all  ores  two  months,  $6,- 
808,620. 

The  continuous  heavy  shipment  the 
last  two  months  has  renioved  all  the 
ore  from  several  large  bins  in  the  Okla- 


homa area,  and  the  tonnage  shipped  has 
persistently  fallen  below  the  tonnage  of 
ore  sold,  leaving  some  smelting  com- 
panies with  money  advances  that  must 
be  covered  by  future  production.  All 
estimates  have  evidently  been  consider- 
ably exaggerated,  based  on  the  large 
advance  sales  of  ore.  Some  of  the 
smelters,  caught  short  on  ore,  are  man- 
euvering for  purchases  that  will  give 
them  immediate  delivery  ore. 

Iron  Trade  Review 
Pittsburgh,  March  2,  1920 

Several  of  the  large  independent  steel 
companies  which  have  been  staying 
out  of  the  market  until  the  price  out- 
look should  become  clearer  have  been 
forced  by  the  lapse  of  time  to  name 
prices  to  regular  customers  for  second- 
quarter  deliveries.  It  has  been  a  re- 
markable feature  of  the  steel  situation 
for  two  or  three  months  past  that  the 
independent  producers,  as  a  class,  were 
sold  up  for  such  short  distances.  This 
arose  from  the  fact  that  the  smaller 
producers,  who  were  charging  fancy 
prices  for  early  deliveries,  could  not 
sell  at  such  prices  for  extended  .de- 
liveries, and  most  of  the  larger  pro- 
ducers would  not  take  on  orders  at  all. 
Though  the  Steel  Corporation  adheres 
to  March  21  or  Industrial  Board  prices, 
which  means  2.35c.  for  merchant  steel 
bars,  one  or  two  independents  have 
made  to  preferred  customers  a  price 
of  2.70c.  for  second-quarter  deliveries, 
regarding  this  as  a  very  close  price, 
and  prices  of  2.90c.  to  3c.  have  been 
made  by  several  mills  to  ordinary  cus- 
tomers. The  lowest  second-quarter 
price  made  by  any  independent  pro- 
ducer on  plates  is  3.25c.,  this  being 
done  only  by  one  concern. 

The  Supreme  Court  decision  in  favor 
of  the  Steel  Corporation  in  the  litiga- 
tion instituted  Oct.  26,  1911,  will  not 
alter  the  Steel  Corporation's  price 
policy  a  particle,  that  policy  being  to 
maintain  March  21  prices  indefinitely, 
or  until  conditions  absolutely  force  a 
departure. 

Coke — The  coke  shortage  continues, 
but  is  restricting  expansion  in  pig-iron 
production  rather  than  curtailing  pro- 
duction from  the  rate  previously  at- 
tained. It  is  entirely  a  matter  of  car 
supply  for  moving  coke  from  the  Con- 
nellsville  region  and  moving  coal  to 
the  byproduct  ovens.  The  Connells- 
ville  production  has  been  a  few  per 
cent  less  in  the  last  fortnight  than 
previously,  but  byproduct  production 
has  probably  increased  a  trifle.  Gov- 
ernment price  control  continues,  at  $6 
for  furnace  and  $7  for  foundry  coke, 
per  net  ton  at  ovens,  Connellsville 
region,  but  it  is  not  certain  that  the 
regulations  are  being  observed  in  all 
cases. 

Ferro-Alloys — Prompt  ferromangan- 
ese  in  small  lots  commands  premium 
prices,  perhaps  to  above  $200,  delivered. 
The  regular  price  on  domestic,  for  sec- 
ond half,  remains  at  $160,  delivered, 
though  there  are  rumors  that  this 
might  be  shaded  a  trifle.  English  is 
nominal  at  $150,  c.i.f.  Spiegeleisen  is 
$57@$60,  furnace,  for  futures. 
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Mining  Stocks 

Week  Ended  Feb.  28,  1920 


stock 


Adventure 

Ahmeek 

Alask»-B.C 

Algomah 

AUoueB 

Anaconda 

Aril.  Com 

Big  Ledge 

Bingham  Mines.   . 

Boston  &  Ely 

Butte  &  Bal    

Butte  A  I.ond 

Calaveras 
Calumet  &.  Ariz... . 
Calumet  &  Henla. 
Calumet  &  Jerome 

Can.  Copper  

Centennial 

Cerro  de  Pasco .... 

Con.  Aria 

Con.  Copper  M.. . 

Chile  Cop   

Chino 

Cop.  Range  

Ciystal 

CiyBt|alCop(old).. 

Daly- West 

Davis-Daly 

East  Butte 

FiretNafl 

Franklin 

Gadsden  Copper. . 
Granby  Consol.... 

Greene-Can 

Hancock 

Helvetia 

Houghton 

Howe  Sound 

Indiana 

Inspiration  Coo. . . 

Iron  Cap. '.  .  .  . 

Isle  Roy  ale ....... 

Jerome  Verde .... 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Chief 

Magma  Copper .  . . 

Majestic 

Mason  Valley  ... 

Mass  Con. 

Mayflower 

Miami 

Michigan 

Mohawk 

Mother  I.ode(  New) 

?*Jev.  Con 

Nixon  Nev 

Nev.  Douglas .... 
N'ew  Arcadian .... 

New  Baltic 

New  Cornelia ..... 

North  Butte 

North  Lake 

Ohio  Copper 

Oneco 

Ojibway 

Old  Dominion 

Osceola 

Quincy 

Ray  Con 

Ray  Hercules  .... 
St.  Mary's  .M.  L. . 

Seneca 

Shannon 

Shatt.ick  .Aril 

South  T  ake 

South  Utah . 

Superior 

Superi'f  &  Boston. 

Tenn.  C4C 

Trinity 

Tuolumne 

United  Verd.  Ex.... 

Utah  Cop 

Utah  Con 

Utah  M.  AT 

Victoria 

Winona 

Wolverine 

Hecla 

St.  Joseph  Lead. . . 

Stewart 

Utah  Apex 

*Cait*  p<r  share 


Exch.  Hich 
COPPER 

Boston '175 

Boston 70i 

N.  Y.  Curb ,      1 .; 

Boston 

Boston 35 

N.  Y •58,; 

Boston I  I ; 

N.  Y.  Curb   .   .,  ,'. 

Boston - 

Boston  Curb     .  -90 

Boston 

Boston  Curb     . 

Boston  Curb  , 

Boston    ()4i 

Boston 365 

N.  Y.  Curb 

N.  Y.  Curb     ...  li 

Boston    M 

N.  V -ts; 

N.  Y.  Curb  .  ; 
N.  Y.  Curb       . 

N.Y 17; 

N.  Y 3'. 

Boston 43 

Boston  Curb   .  .  '  4» 

Boston  Curb.. . .  " 

Boston 4; 

Boston Mi 

Boston 14 

Boston  Curb.     .  I  ,v 

Boston : ; 

N.Y.Cuj-b   .    .  1; 

N.Y 3» 

N.Y :....  3i; 

Boston 5 

Boston.          ...  2; 

Boston  Curb     .  *75} 

N.Y. Curb...  41 

Boston 

N.Y 54; 

Boston  Curb   .  .  12 

Boston 3 1 ; 

N.Y.  Curb 

N.Y 29f; 

Boston :.'.    . 

Boston 3} 

Boston 3 

N.  Y.  Curb   ...  1 

N.Y.  Curb  ...  36 

Boston  Curb. . .  ^23 

N.Y.  Curb...  2: 

Boston 5 

Boston 9 

N.Y 23 

Boston 

Boston 65 

N.  Y.  Curb  .  .  5 

N.Y 15; 

N.  Y.  Curb    ..  15 

Boston  Curb.   .  '20 

Boston 3  i 

Boston  Curb.  .  .  4 

Boston 20:. 

Boston 171 

Boston 

N.Y.  Curb 

Boston  Curb     .  *I00 

Boston 

Boston 33 

Boston 48 

Boston i«i 

N.Y 20; 

N.Y.  Curb  .  li 

Boston 47 

Boston 14; 

Boston I  i 

N.Y 12 

Boston I 

Boston 

Boston   5i 

Boston 5 

N.Y lOi 

Boston I ; 

Boeton '99 

Boston  Curb ..  .  *39 

N.Y 72{ 

Boston 91 

Boston 21 

Boeton 3 

Boston     ...  1 ; 

Boston 20 

I 

I,EAI> 

N.Y.  Curb....  4; 

N.  Y.. I6J 

Boeton  Curb.  ,.  'IS 

Boston 2i 

t  Bid  prioe  on  Feb.  28 


H  ich        Ix>w        I-ant 


Laat    DIt 


I  DO 
68 


33 

54; 

n 


1.1 
345 

U 

12', 
4  51 


16 
31; 
42 
'40 
•4 
V, 
10 


3i; 


»75 

4 

50; 

in 

!o; 

28 

3' 

3' 
I 

34;' 

15 
2 

41 
8 

211 

611 
5 

14 

n 
12 

31 


31 
47 
■.R 
17 

li 
47 
14 

1; 
1  1 


5 
4i 

9| 
li 

•85 

■361 

69 

8i 

2 

3 

11 

18 


4; 
•15 


'  I  no 

68;  Dec.  •|9.  $1    00 

I,'.     

35  

33  Mar.  '19,      1    00 

•>7  Tcb.   '20.      1    no 

11:  i>,t.    'IS.         50 

6  -r-pt.     '19.      .25 
30 

t  in  ... 

■M  ,. ...-).;.., 

61}  Dec.  '19, 

350  Dec.   '19. 

A    

liV  

12,5  Dec.  '18,     I   00 

W.  Dec.  '19.     I   00 

,V  Dec.  '18,          05 

H      

16       

32!  Dec.  '19,         75 

42  Dec,   '19.          50 
t*40 
t*4 

4;  

10!.  Dec.  '19,       .50 

12;  Dec.  '19,        .50 

fi;  |-eb.  '19,  ■     .  15 


18       Jan.    '20, 


50 
5   00 


11 

'    J  May  '19,      1    25 
3   ;  :   l>b.  '19,      1    50 

5 

175' 

41  Jan.    '20.        .05 

70 

51;  .laii.    '20.      1,50 

MO  Feb.   '19,         25 

11  ~:ept. '19,         50 

A  

28!  Dec.  '19,        .50 

IJ  

3i  

i  

!-.'  Jan.  'i9  50 

t  2n  

2!  .    . 

5  \'ov. '17.      1    00 

8  , 

21;  Feb.    '20,         50 

6i 

(21  Feb.  20.        I    50 

5  

14  Dec.  '19.       37; 

13  

t    12  

3'.  

2'. 

-•ii'  Nov. '18.         25 

!■  ;  "ct.   '18,         25 

in  

t  6II'" 

2  .      , 

31  Dec.   '18.      I    00 

47  Doc.    ■19.      1    00 

•  Si  IVb,    '20.      1    CO 

17;  I-'e...  ■,<!.         50 

11  

47  Dec.  -19,     2  0:1 

14i  

1;  \"ov. '17,         25 

1  1;  Jan.    '20,         25 
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Canada's  Undeveloped  Mineral  Empire 

1"^HE  ore  deposits,  mines,  and  prospects  of  the  United 
.  States  have  been  combed  over  many  times  during 
the  last  few  years  by  development  companies,  private 
investors,  and  promoters,  and  it  has  been  demonstrated 
that  mining  propositions  are  exceedingly  scarce;  and 
even  the  material  for  a  healthy  wildcat  is  difficult  to 
find.  Barring  the  occasional  new  strike,  which  will  still 
occur  from  time  to  time,  the  zenith  of  the  mineral  boom 
of  the  United  States  has  been  reached. 

It  is  not  so,  to  the  same  degree,  with  the  rest  of 
North  America.  The  plateau  region  of  Mexico  has 
been  well  searched  through  many  times,  it  is  true,  and 
the  populous  southeastern  part  of  Canada ;  but  the 
mountainous  Sierra  Madre  belt  of  western  Mexico  still 
has  undeveloped  mines ;  Central  America  has  undevel- 
oped districts ;  and  above  all,  perhaps,  Canada  has  a  vast 
territory  which  has  been  and  is  inaccessible  on  account 
of  lack  of  transportation.  Between  the  populated  belt 
of  the  southern  part  of  the  provinces  of  Quebec,  Ontario, 
Manitoba,  Saskatchewan,  Alberta,  and  British  Colum- 
bia, and  the  Arctic,  in  the  vast  regions  of  Ungava, 
Keewatin,  and  Mackenzie,  is  an  Empire  of  the  North 
uninhabited  except  by  a  few  natives,  and  uncharted 
except  by  the  swift  trips  and  pencil  sketches  of 
explorers. 

By  all  the  laws  of  pi'obabilities,  important  mineral 
deposits  remain  to  be  uncovered  in  this  region,  and 
the  vastness  of  it  promises  an  aggregate  of  great  ulti- 
mate importance.  Promising  ore  deposits  lie  on  the 
southern  frontier,  as  in  The  Pas  district  of  northern 
Manitoba.  British  Columbia  mines,  as  at  Surf  Inlet, 
Premier,  and  Dolly  Varden,  are  opening  up,  while  the 
old  mines  of  the  United  States  are  closing  down.  Iron 
ores  are  known  on  Hudson  Bay ;  and,  far  north,  the 
Coppermine  River  county  east  of  the  lower  Mackenzie 
and  Great  Bear  Lake  is  a  region  of  copper-bearing  amyg- 
daloids — a  great  low-grade  copper  district  resembling 
that  of  Lake  Superior  in  many  ways,  which  has  been  only 
slight!}'  prospected,  but  which  probably  some  day,  with 
proper  transportation  facilities,  will  be  worked.  As  the 
metallic  treasures  of  temperate  zones  begin  to  wane, 
those  of  the  Tropics  and  the  Arctic  will  be  swiftly 
seized  upon. 

Transportation  will  be  the  great  problem  for  exploita- 
tion ;  and  it  has  been  the  great  obstacle  to  prospecting. 
'  The  development  of  Canadian  railroads  has  been  won- 
derful in  its  pioneering :  they  have  been  pushed  forward, 
as  were  the  first  transcontinental  lines  in  the  United 
States,  in  advance  of  the  population  of  the  districts  they 
:  are  designed  to  serve;  they  have  hesitated  at  no  ob- 
stacles, and,  the  conservatives  in  Canada  would  say,  have 
I  stopped  at  no  line  of  common-sense  caution.     It  is  a 
brave  sort  of  folly,  so  far  as  it  is  folly ;  and,  in  the  long 
run,  the  policy  will  be  justified.     But  even  so,  the  lines 
of  transportation  touch  only  the  periphery  of  the  Arctic 
Empire.    This  is  accessible  only  by  canoe,  by  river,  lake. 


and  portage,  in  summer,  and  by  swift  dog  trips,  by 
the  most  hardy  only,  in  winter.  A  trip  from  the  south- 
ern populated  provinces  to  the  northern  part  of  this 
region,  as  to  the  Coppermine  River  country,  for  example, 
and  back,  requires  about  two  years.  In  winter,  no  tarry- 
ing is  possible ;  in  summer,  mosquitoes  render  exploring 
difficult.  Only  in  the  late  summer  and  autumn  is  the 
climate  ideal,  and  then  only  are  the  days  golden.  But 
there  are  no  prospectors  to  enjoy  these  conditions.  A 
solution  to  this  question  appears  to  us,  and  appears  so 
important  that  we  are  going  to  mention  it  in  a  second 
editorial. 


The  Airplane  for  Canadian  Prospecting 

IN  THE  FOREGOING  editorial  we  have  pointed  out 
the  great  mineral  possibilities  of  arctic  Canada,  and 
the  need  of  prospecting.  Exploration  and  prospecting 
must  precede  any  plans  for  opening  up  development  and 
exploitation,  or  the  providing  of  means  of  easy  ti'ans- 
portation.  The  canoe  in  summer  and  the  dog  sled  in 
winter  are  nearly  useless  as  solutions  to  this  problem. 
Travel  by  paddle,  pack,  and  portage  is  tedious.  What 
about  the  air? 

In  our  issue  of  Feb.  14  we  published  a  short  article  on 
"Airplanes  in  Mining  Operations."  We  regarded  this 
at  first  as  a  novelty  article  rather  than  one  of  broad 
application,  but  since  studying  the  subject  further  we 
have  arranged  for  a  larger  article,  which  we  shall  soon 
bring  forth.  The  evident  and  immediate  practicability 
of  this  help  to  prospecting  and  development  seems  to  us 
beyond  question;  and  we  predict  that  the  airplane  will 
prove  of  great  utility  in  bringing  to  knowledge  mineral 
deposits  of  the  waste  places  of  the  earth,  and  that  soon. 

The  main  problem  for  an  airplane  is  landing  places; 
and  ai-ctic  Canada  offers  ideal  conditions  for  this  in  her 
thousands  of  lakes,  hollows  gouged  out  by  the  great  con- 
tinental glacier  of  long  ago,  and  now  covering  a  good 
part  of  the  surface.  It  is  on  account  of  this  that  canoe 
travel  is  possible  through  the  north.  An  airplane  of  the 
hydroplane  variety  could  find  a  landing  place  in  a  small 
lake  or  quiet  bay  of  a  large  lake  almost  everywhere  in 
the  region  under  discussion ;  and  could  ride  safely  till 
ready  to  start.  Any  minor  accident  which  would  require 
temporary  landing  would  not  be  serious. 

An  airplane,  which  could  be  hired  for  the  purpose, 
with  skilled  aviator  and  pilot,  for  a  relatively  small 
amount,  could  transport  in  one  trip  say  three  men  and 
supplies  for  a  season  to  a  given  point.  The  trip  could 
be  made  early  in  August,  so  that  the  explorers  could 
investigate  through  the  late  summer  and  fall;  and  the 
airplane  could  at  an  appointed  time  call  for  them  and 
bring  them  back  to  civilization  before  the  severe  cold 
set  in.  If  the  airplane  should  circle  around  in  a  radius 
of  fifty  miles  from  the  camp,  and  a  few  photos  be  taken, 
a  rough  map  could  be  obtained  from  which  the  pros- 
pectors could  plan  their  excursions. 
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We  need  not  dwell  on  the  details  of  such  a  plan — the 
further  possibilities,  or  the  sane  precautions  which  will 
occur  to  any  old  woodsman  or  son  of  the  North.  We 
would  not  recommend  such  a  trip  to  greenhorns ;  but  for 
the  experienced  traveler  of  sporting  blood,  surely  this 
would  and  will  appeal.  The  cost  would  be  beyond  the 
reach  of  the  average  prospector;  but  with  one  partner 
who  had  a  little  more  than  the  minimum  amount  of 
cash  to  blow  in,  or  the  backer  always  ready  to  finance 
a  romantic  chance,  the  funds  would  not  be  hard  to 
find.  The  charm  of  exploring,  charting,  treasure- 
hunting,  and  fishing,  in  a  new  country,  would  be 
combined  and  the  trip  could  be  robbed  of  the  usual 
tedium  and  hardship. 


Airplanes  in  New  Ontario 

ALREADY,  indeed,  the  use  of  the  airplane  in  mining 
X\.  districts  where  rail  transportation  is  unobtainable 
or  poor  is  slowly  spreading.  Canadian  reports  state 
that  the  McCarthy  Aero  Service,  Ltd.,  has  been  organ- 
ized, with  New  Liskeard,  a  town  in  the  Cobalt  district, 
as  a  base.  The  proposed  service  will  extend  south  to 
North  Bay  and  Sudbury,  west  to  Elk  Lake,  Gowganda, 
and  the  Montreal  River  mining  sections,  and  north  to 
Porcupine,  Cochrane,  and  as  far  as  James  Bay.  Many 
of  the  smaller  mines  in  this  area  are  off  the  railroad, 
and  even  those  situated  on  the  lines  of  T.  &  N.  O.  do 
not  speak  any  too  kindly  of  the  service  rendered. 

The  opportunity  for  an  efficient  air  service  without 
doubt  exists,  but  this  is  rough  country,  and  a  pilot, 
unless  he  stuck  close  to  the  numerous  bodies  of  water, 
might  have  many  hair-raising  landings  to  make.  The 
report  that  we  read  states  that  on  the  first  trip  several 
colonies  of  bees  will  be  transported.  However,  should 
anything  really  serious  happen  their  help  would  appear 
to  be  insignificant. 

The  Canadian  Metal  Industry — 
A  Brief  Review 

ONLY  comparatively  recently  has  Canada  begun  to 
develop  her  vast  mineral  resources.  Her  nickel 
deposits,  discovered  about  1885,  produced  less  than  5,000 
tons  a  year  until  1902;  production  from  the  Cobalt  sil- 
ver district  dates  from  about  1905;  and  opening  of  the 
Porcupine  gold  district  followed  about  seven  years  later. 
Briti.sh  Columbia,  the  principal  other  mining  province, 
has  been  undergoing  development  for  a  somewhat 
,  longer  time,  but  not  until  1900  did  the  value  of  its  metal 
production  pass  the  $10,000,000  mark.  We  can,  there- 
fore, say  that  most  of  the  progress  in  the  Canadian 
mineral  industry  has  occurred  within  the  last  score  of 
years.    The  extent  of  this  development  is  remarkable. 

The  most  important  of  the  various  products  is  nickel, 
and  it  is  likely  that  this  country  produces  about  80  per 
cent  of  the  world's  supply.  Excepting  coal  and  iron, 
silver  is  the  next  metal  of  importance,  the  Canadian 
output  in  1918  being  about  one-third  that  of  the  United 
States.  The  gold  production  is  about  one-quarter  of  the 
United  States  figure,  and  increasing  rapidly. 

Canada  can  now  boast  of  several  metallurgical  works 
of  importance.  Three  smelters  within  a  few  miles  of 
each  other  are  treating  the  nickel-copper  ores;  one  of 
these,  that  of  the  International  Nickel  Co.  at  Copper 
Cliff,  is  the  sixth  largest  smelter  on  the  continent;  all 
are  modern  plants.  The  new  nickel  refineries  at  Port 
Colborne  and  Deschene  are  models  of  their  kind. 

The  Cobalt  silver  camp,  which  has  made  a  record  of 


over  31,000,000  oz.  of  silver  in  a  year,  has  passed  its 
heyday,  but  is  still  an  important  producer  and  possesses  d 
some  well-equipped  mills.  One  of  the  most  important  is  i 
the  Nipissing,  which  is  now  turning  out  silver  at  the 
rate  of  over  $500  an  hour.  The  three  big  mills  at  Por- 
cupine are  owned  by  the  Hollinger,  the  Dome,  and  the 
Mclntyre  companies,  with  capacities  of  3,500,  1,500,  and 
550  tons,  respectively.  The  Porcupine  deposits  are 
destined  for  a  long  life,  and  the  camp,  already  one  of 
the  greatest  gold  producers  in  the  world,  is  improving 
every  year.  The  gold  deposits  in  the  Kirkland  Lake 
district  are  also  rapidly  assuming  importance. 

In  British  Columbia,  the  chief  producer  of  copper, 
lead,  and  zinc,  one  of  the  largest  and  most  up-to-date 
mills  is  that  of  the  Canada  Copper  Corporation,  at 
Allenby,  which  will  probably  be  put  into  operation  this 
year.  This  province  also  boasts  of  one  of  the  most 
interesting  mills  and  smelters  on  the  continent  in  the 
plant  of  the  Consolidated  Mining  &  Smelting  Co.  at 
Trail.  Many  new  processes  have  been  developed  here, 
especially  those  involving  the  electrolytic  treatment  of 
complex  zinc  ores.  In  variety  of  work  done,  the  activi- 
ties of  this  company  can  probably  not  be  equaled.  There 
is  a  copper-smelting  plant,  a  lead-smelting  plant,  a 
copper  and  lead  refinery,  the  latter  being  an  electrolytic 
Betts'  process  plant;  a  sulphuric,  and  a  hydrofluosilicic 
acid  woi#s ;  and  a  zinc  concentrator,  with  an  electrolytic 
zinc  department,  not  to  mention  the  bluestone  and 
briquetting  plants.  At  Anyox,  the  Granby  company 
possesses  the  fifth  largest  copper  smelter  on  the  con- 
tinent, and  is  doing  some  of  the  most  successful  work 
in  pyritic  smelting  which  has  been  accomplished  any- 
where. The  Grand  Forks  smelter  has  been  closed. 
Interesting  features  there  were  the  manner  of  running 
the  charge  cars  directly  into  the  blast  furnaces,  and  the 
use  of  multiple  settlers ;  making  money  by  the  direct 
smelting  of  ores  running  less  than  1.5  per  cent  copper 
also  proved  interesting. 

Canada's  record  in  the  mining  and  metallurgical 
industry  is  one  to  which  she  can  point  with  pride,  for 
it  is  largely  through  the  efforts  of  her  own  men  that 
progress  has  been  made.  Her  technical  schools,  such 
as  McGill,  Toronto,  and  Queens,  about  which  we  hear 
little  on  this  side  of  the  line,  have  produced  some 
brilliant  men.  To  be  sure,  American  capital  has  been 
employed  in  many  cases,  but  any  new  country  requires 
outside  financing  in  part. 

Canada  is  to  be  congratulated  on  a  stable  government 
which  investors  do  not  fear.  Some  political  agitators 
of  the  type  of  J.  H.  Dewart  have  threatened  to  make 
trouble,  but  the  country's  standing  has  happily  not 
been  injured. 


The  Steel  Corporation  Continues 

IT  SHOULD  be  a  source  of  great  satisfaction  to  the 
American  public  that  the  Supreme  Court  has  decided 
that  the  business  of  the  United  States  Steel  Corporation 
has  been  and  is  being  conducted  in  strict  conformity 
with  law.  The  judgment  in  this  case  will  undoubtedly 
meet  with  hearty  approbation,  at  any  rate  from  those 
who  have  taken  the  pains  to  ascertain  the  facts  concern- 
ing the  controversy.  It  was  admitted  that  the  control 
and  resources  of  the  corporation  were  such  that  it  was 
in  a  position  to  dominate  the  steel  industry,  but  there 
was  no  evidence  to  indicate  that  it  had  tried  to  do  so. 
Furthermore,  it  was  maintained  that  "to  order  the 
dissolution  of  the  corporation  would  involve  the  risk 
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of  great  disturbance  in  the  financial,  commercial,  and 
economic  structure,  and  thus  would  menace  the  public 
interest,"  which  in  this  case  the  court  held  to  be  of 
paramount  importance. 

It  is  refreshing  in  the  present  day,  when  dissention 
and  strife  are  apparent  in  many  quarters,  and  dis- 
satisfaction is  quite  freely  expressed  with  respect  to 
the  management  of  our  domestic  and  foreign  affairs, 
to  hear  that  some  attention  is  being  paid  to  the  pos- 
sible effect  of  radical  changes.  We  read  that  the 
"public  interest"  is  held  to  be  of  "paramount  impor- 
tance," and  such  judgment,  handed  down  from  the 
highest  court  of  the  land,  establishes  an  example  that 
may  well  be  followed  in  future  cases  wherein  similar 
principles  are  involved.  That  the  public  interest  was 
well  sei-ved  by  the  United  States  Steel  Corporation, 
and  that  this  condition  continues,  is  apparent  from  the 
decided  stand  taken  by  the  corporation  in  regard  to  the 
fixed  prices  of  steel  products,  which  have  remained 
constant  since  March  21  of  last  year.  This  action 
alone,  in  the  face  of  opposition,  has  been  the  means 
of  preventing  profiteering. 

Today,  as  for  some  time  past,  the  Steel  Corporation 
occupies  the  position  of  a  national  institution.  Each 
step  in  its  growth  has  recorded  notable  accomplishment, 
and  the  policies  pursued  have  been  typical  of  a  well- 
managed  business.  Without  its  stabilizing  influence, 
the  steel  industry  would  undoubtedly  have  fallen  into 
the  demoralized  state,  following  the  Great  War,  that 
has  been  the  lot  of  other  businesses. 

In  particular,  mining  and  metallurgy  have  been  en- 
riched to  an  extensive  degree  by  the  work  done  in  these 
fields  by  the  corporation.  Methods  adopted  by  its 
many  subsidiaries  are  in  use  throughout  the  world,  and 
although  disclaiming  the  originality  of  many  of  the 
systems,  they  have  improved  them  to  such  an  extent 
that  Steel  Corporation  methods  are  now  accepted  as 
standard.  This  is  true,  in  a  greater  measure,  of  the 
metallurgj'  of  steel.  What  is  true  of  metallurgical 
technique  is  more  so  when  mechanical  appliances  im- 
nroved  during  the  past  two  decades  are  considered. 


\  Suggestion  To  Expedite  the  Work 
Of  the  War-Minerals  Relief 

UP  TO  FEB.  21,  sixty-five  awards  had  been  made  to 
claimants  by  the  War-Minerals  Relief  Commission, 
amounting  to  $715,324,  leaving  676  to  be  handled. 
These  must  needs  wait,  many  of  them  at  least,  for  a 
long  time.  In  this  condition.  Secretary  Lane,  primarily 
entrusted  with  and  responsible  for  the  adjustment  of 
these  claims,  leaves  them  to  his  successor;  for  he  termi- 
nated his  official  connection  on  the  last  day  of  February, 
to  take  up  a  more  lucrative  position  in  private  life. 

Many  of  these  claimants  will  grow  weary  and  bitter 
over  the  delay,  which  affects  alike  the  just,  the  near- 
just,  and  the  unjust,  without  discrimination.  One  en- 
gineer who  had  a  claim  which  sounded  worthy  advised 
us  that  he  had  written  over  a  hundred  letters  to  the  com- 
mission in  the  endeavor  to  get  a  hearing,  which  he  had 
not  yet  obtained.  He  had  lost  his  all  in  the  chrome- 
mining  venture  under  which  he  made  the  claim. 

We  would  offer  a  suggestion  to  Secretary  Lane,  if  he 
were  still  with  us.  .t'.s  it  is,  we  offer  it  to  his  successor. 
It  is  a  plan  that  might  hasten  the  swiftness  of  justice 
in  many  cases,  and  permit,  to  a  far  less  degree,  the 
wheels  of  justice  to  be  blocked  by  the  delays  of  a  few 
swaggering  and  contentious  claimants  and  their  lawyers. 


Let  the  examiners,  who  stand  between  the  engineers 
and  auditors  of  the  Bureau  of  Mines  and  the  commis- 
sioners, and  the  commissioners  themselves,  make  it  a 
point  to  keep  up  with  their  decisions  and  awards  with 
the  cases  as  fast  as  reported  on  by  engineers  and  audi- 
tors ;  and  let  the  work  of  the  latter  be  speeded  up  if  nec- 
essary, which  is  perfectly  feasible,  and  almost  to  any 
extent.  Let  it  be  understood  that  any  and  all  decisions 
are  open  to  appeal  by  the  claimant,  to  the  commission, 
and  to  hearings  and  re-hearings  before  the  commis- 
sion :  but  let  an  iron-clad  ruling  be  made  that  it  will  not 
be  the  policy  of  the  Secretary  to  have  the  commission 
hear  such  appeals  till  all  the  cases  have  been  passed  on, 
in  a  preliminary  way.  Thus,  each  case  would  be  reached 
and  passed  on  at  the  earliest  moment,  and  Ole  Oleson, 
in  Oregon,  who  mortgaged  his  farm  to  increase  the 
chrome  production,  would  get  his  money  and  be  satis- 
fied ;  as  well  as  old  Jim  Jackson,  in  California,  who  had 
his  first  carload  on  the  way  to  the  railroad  when  the 
armistice  was  signed.  Even  the  small  portion  of  those 
patriots  (among  the  predominance  of  true  patriots)  who 
put  the  accent  on  the  pay  would  be  awarded  something 
to  which  they  had  no  moral  right,  and  make  off  with  the 
consciousness  of  a  sharp  trick  deftly  turned.  Probably 
three-quarters  of  those  to  whom  awards  were  made 
would  accept  the  awards,  favorable  or  unfavorable, 
and  go  their  ways.  When  the  last  award  had  been 
made,  the  arena  should  be  thrown  open  for  appeals: 
and  to  prevent  again  the  long-winded  claimants  and 
their  attorneys  from  blocking  the  line,  each  case  would 
be  given  a  maximum  of  one  day.  Should  they  require 
more,  they  would  have  to  go  to  the  end  of  the  line  and 
wait  their  turn  for  another  day.  Cases  should  be  taken 
up  numerically  without  favor;  and  no  premium  should 
be  allowed  on  the  ability  to  elbow  to  the  front  and  stay 
there. 

It  is  understood  that  the  Committee  on  Mines  and 
Mining  of  the  House,  moved  by  the  necessities  for 
future  expression  on  the  part  of  eloquent  individuals, 
like  the  lawyers  for  the  Chestatee  Pyrites  Co.  (case  No. 
1,  to  which  we  referred  in  a  previous  editorial),  will  ask 
Congress  to  pass  legislation  which  will  give  the  right 
of  appeal  from  the  Secretary  to  the  Court  of  Claims. 
Originally  the  decision  was  given  to  the  Secretary  with- 
out the  right  of  appeal.  Had  Congress  wished  to  pass 
the  cases  to  the  Court  of  Claims,  it  could  have  done  so 
in  the  beginning;  but  it  wished  matters  settled  in  each 
case  once  and  for  all  by  common-sense  methods,  not 
dragged  out  with  the  mockery  of  the  "law's  delay,"  with 
which  we  are  too  familiar;  and  the  only  reason  why  it 
will  reverse  itself  now,  if  it  does,  will  be  because  certain 
claimants  cannot  get  what  they  want  from  the  Secretary, 
and  lawyers  on  contingent  fees  are  willing  to  fight  it 
out  indefinitely.  We  confess  that  the  lawyer^  are  not 
properly  provided  for  by  the  present  procedure. 

The  attorney  for  the  Cihestatee  company,  according  to 
our  Washington  correspondent's  report  on  Feb.  21,  said : 
"Then  after  we  passed  this  relief  measure,  thinking  that 
we  could  come  to  Washington  and  sit  around  a  table 
with  business  men  and  adjust  these  differences  upon 
business  principles,"  etc.  The  phrase  is  not  accidental — 
the  Chestatee  claimants,  we  believe,  take  most  of  the 
credit  for  the  passage  of  the  War-Minerals  Relief  bill, 
and  cannot  understand  why,  if  that  be  so,  they  should 
be  denied,  in  their  position  as  claim  No.  1,  what  they 
ask.  They  believe  and  they  still  hope  they  have  weight 
enough  to  get  it  in  the  end. 
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What  Others  Think 


The  Gold  Taxation  Question 

Shall  the  arts  be  taxed  for  gold  used  in  dentistry 
and  jewelry  and  paid  to  the  mine  owners  who  now  make 
a  loss  producing  gold  at  $20.67  per  oz? 

There  is  much  conjecture  among  the  gold  users  and 
producers  as  to  the  outcome  of  the  gold  situation. 
Harold  M.  Lawrie,  economist  for  the  American  Mining 
Congress,  claims  the  purchasing  power  of  one  ounce  of 
gold  at  $20.67  is  only  $9.  The  Mining  Congress  held  in 
St.  Louis  in  November  last  passed  a  resolution  express- 
ing the  opinion  that  the  gold  standard  should  be  main- 
tained, but  requesting  the  Government  to  place  a  tax 
of  50c  per  dwt.,  or  $10  per  oz.  on  all  gold  used  in  the  arts. 

The  total  amount  of  gold  used  in  the  arts  in  1918  was 
$52,409,740,  but  of  this  amount  $32,892,395  was  new 
gold  and  $19,517,345  old  gold.  In  other  words,  the  arts 
purchased  $32,892,395  new  gold  and  furnished  them- 
selves old  gold  derived  from  waste,  sweepings,  dis- 
carded jewelry,  and  old  dental  crowns  and  bridges 
valued  at  $19,517,345.  Of  the  $32,892,395  new  gold  used 
in  the  arts,  $12,000,000  went  into  dentistry  and  $22,000- 
000  into  jewelry  and  similar  manufactures. 

The  suggested  tax  of  $10  per  oz.  would  cost  the 
dentists  in  America  annually  $6,000,000,  the  jewelers 
in  America  annually  $11,000,000,  and  there  would  be 
available  for  the  mine  owners  about  $17,000,000. 

The  only  humane  purpose  for  which  gold  is  used  to- 
day is  for  the  manufactures  incident  to  dentistry.  The 
gold  used  ill  the  jewelry  trade  is  a  retention  of  the  sav- 
age instinct  for  personal  adornment. 

The  argument  advanced  for  levying  this  tax  on  the 
arts  gold  is  that  only  in  the  arts  is  gold  lost  from 
circulation,  and  that  gold  used  in  trade  balances  be- 
tween different  persons  and  governments  is  merely  a 
transfer  from  one  person  and  country  to  another  with- 
out any  gold  being  lost  or  consumed. 

How  niuch  gold  used  in  the  arts  is  actually  lost? 
It  is  a  question  if  there  is  not  more  gold  lost  in  trans- 
portation from  wrecks  and  erosion  in  shipping  gold 
than  is  lost  in  the  dental  and  jewelry  trade. 

Let  us  look  at  the  losses  of  gold  in  the  arts.  The 
United  States  Mint  reports  a  loss  in  the  operative  de- 
partment for  the  year  ending  June  13,  1919,  of 
$13,764.  This  was  from  the  melting  and  coining  of 
millions  of  dollars  worth  of  gold.  But  the  full  $13,- 
764  would  be  recovered  by  the  refiner,  so  as  far  as 
the  gold  in  this  first  operation  is  concerned,  maybe 
a  few  grains  only  would  be  actually  lost. 

From  the  mint  $12,000,000  in  gold  bullion  goes  to  the 
dental  gold  manufacturers  to  be  worked  up  into  dental 
gold.  The  experience  of  the  dental  manufacturers  is 
that  there  is  no  actual  loss  of  gold  in  its  fabrication, 
but  there  is  a  loss  in  labor  in  recovering  gold  in  the 
operations  from  crucibles,  sweepings,  and  such  inci- 
dentals, and  in  a  year's  operation  an  insignificant 
amount  of  gold  only  is  actually  lost. 

In  the  jewelry  trade  the  same  thing  happens  with 
gold  as  in  dentistry.  Little  gold  is  actually  lost  from 
the  time  the  bars  are  purchased  from  the  mint  until 
the  jewelry  and  ornaments  are  separated  from  the  dead. 
The  amount  that  goes  to  the  grave  with  the  dead   is 


small.  And  who  knows  but  the  rings  and  ornaments  with 
which  Anthony  bedecked  his  Cleopatra  have  done  serv- 
ice as  money  and  jewelry  through  all  the  generations? 

There  is  no  argument  for  the  tax  on  gold  used  in 
the  arts  because  of  the  quantity  lost  in  the  arts.  There 
is  no  doubt  much  more  gold  actually  lost  from  the 
world's  supply  by  erosion  and  wrecks  in  transporting 
trade  balances  than  in  the  arts,  including  that  which 
is  buried  with  the  dead. 

The  main  trouble  in  the  gold-mining  situation  is 
that  the  cost  of  labor  and  materials  has  been  increas- 
ing year  by  year,  so  that  taking  the  gold  mines  as  an 
average  they  cannot  produce  gold  fcr  $20.67  per  oz. 
If  it  were  not  for  the  discovery  and  introduction  of 
new  methods  in  the  recovery'  of  gold,  such  as  cyanidation 
and  flotation,  the  gold  crisis  would  have  been  brought  to 
the  woi-ld's  attention  twenty  years  ago.  New  and  sudden 
advances  have  been  made  in  labor  and  materials  in  the 
last  four  years,  so  that  the  cheaper  methods  of  recovery 
from  cyanidation  and  other  improved  processes  no  longer 
compensate  for  the  advanced  costs. 

If  wheat,  oats,  automobiles,  stoves,  or  shoes  cannot 
be  produced  at  pre-war  prices,  how  can  we  expect  to 
produce  gold  at  pre-war  prices  ?  The  world  wants  more 
gold,  and  the  Mining  Congress  would  stimulate  produc- 
tion by  taxing  the  gold  used  in  the  arts  to  pay  the  loss 
in  producing  it.  Wouldn't  it  be  about  as  wise  to  place 
a  tax  on  macaroni,  to  be  paid  to  the  farmer  for  his  loss 
in  raising  wheat? 

I  doubt  whether  the  suggested  standard  price  of  gold 
of  $30  per  oz.  will  stimulate  production  to  equal  the 
yearly  output  for  the  past  ten  years,  which  averaged 
about  four  hundred  million  a  year. 

If  the  total  production  of  gold  in  the  world  since 
creation  is  twenty  billions,  and  of  silver  eighteen  bil- 
lions, and  all  countries  are  either  on  a  gold  or  silver 
standard,  this  twenty  billions  of  gold  and  eighteen 
billions  of  silver  should  have  a  value  equal  to  all  the 
debts  of  all  nations  on  a  gold  or  silver  basis  plus  all  gold 
bonds  issued  by  different  corporations  in  the  world. 
Therefore,  gold  must  have  at  the  present  time  an 
intrinsic  value  of  at  least  $150  per  ounce,  if  it  is 
to  stretch  itself  enough  to  cover  these  world  obligations. 

If  the  chains  that  now  bind  gold  to  $20.67  per  oz. 
were  broken,  there  are  enough  obligations  demanding 
payment  in  gold  to  cause  its  price  to  soar  to  $100  per 
oz.  in  twenty-four  hours,  and  the  miners  would  be 
stampeding  to  stake  claims  on  the  ocean  to  reclaim 
the  grain  of  gold  supposed  to  be  contained  in  one 
ton  of  sea  water.  A.  D.  Williams. 

Buffalo,  N.  Y.,  Feb.  20,  1920. 


World's  Record  for  Shaft  Sinking 

I  wish  to  call  your  attention  to  the  statement  made 
in  the  Feb.  14  issue  of  Engineering  and  Mining  Journal, 
on  page  453,  regarding  the  previous  world's  record 
for  shaft  sinking.  Therein,  you  state  that  this  record 
was  held  at  the  Crown  Mines,  where  252  ft.  was  made 
in  a  thirty-one  day  month.  The  statement  is  incorrect, 
as  this  record  was  held  by  my  firm,  having  established 
in    August,    1916,   a   record    of   261    ft.   of   sinking    in 
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thirty-one  days.  This  work  was  performed  for  the  Chief 
Consolidated  Mining  Co.  in  Tintic  district,  Utah,  at 
its  Honiansville  shaft.  The  measurements  were  checked 
and  certified  by  au  independent  firm  of  surveyors, 
namely,  Brown  &  Brooks,  of  Salt  Lake  City. 

An  article  concerning  this  work  and  explaining  the 
methods  used  appeared  in  one  of  the  issues  of  Engineer- 
ing and  Mining  Journal  of  that  year. 

Eureka,  Utah,  Feb.  23,  1920.       Walter  Fitch,  Jr. 

[The  article  to  which  Mr.  Fitch  refers  was  "Rapid 
Shaft-Sinking  With  Suspended  Bulkhead,"  by  Walter 
Fitch,  .Jr.,  Engineering  and  Mining  Journal,  Nov.  18, 
1916,  page  903.  We  are  glad  to  publish  this  letter 
and  correct  our  statement  of  Feb.  14,  page  453. — 
Editor] 
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The  Economist  and  the  Gold-Mining  Problem 

In  your  issue  of  Jan.  31  you  quote  from  my  article 
in  The  Annalist  of  Dec.  15.  On  page  300,  however,  you 
draw  attention  to  what  appears  to  you  to  be  a  defect 
in  my  advocacy  of  a  dollar-wheat  circulation  for  Rus- 
sia. I  think  I  may  claim  to  be  the  last  person  in  the 
world  to  have  overlooked  the  point  to  which  you  draw 
attention.  In  the  last  paragraph  but  three  of  the  article 
you  quote  you  will  find  it  stated  that  "It  cannot  be  too 
often  repeated,  nor  too  well  understood,  that  prices  are 
not  raised  by  the  issue  of  any  amount  of  currency  so 
long  as  that  currency  represents  07ily  wealth  ready  for 
exchayige.  Issues  of  currency  that  inflate  prices  are 
issues  in  excess  of  values  awaiting  exchange."  Again, 
if  you  will  refer  to  my  article  in  The  Annalist  of  Aug. 
4,  1919,  you  will  find  it  stated  that  "The  methods  by 
which  currency  is  increased  fraudulently  are  the  issue 
of  counterfeit  coin,  the  issue  of  counterfeit  notes,  the 
issue  of  accommodation  bills  of  exchange,  and  the 
issue  of  corporation  stock  in  excess  of  convertible  assets, 
otherwise  known  as  watered  stock.  All  these  methods 
have  the  same  effect  on  commerce." 

The  function  of  a  bank  is  there  stated  to  be  prima- 
rily the  prevention  of  the  issue  of  currency  on  these 
false  securities.  If  a  bank  inadvertently  fails  to  effect 
this  end,  it  is  a  result  of  misrepresentation.  No  com- 
petent banker  would  for  a  moment  encourage  such  is- 
sues. The  true  function  of  the  Stock  Exchange  is  to 
mark  down  securities  to  their  real  value,  and  so  to  assist 
the  banks.  There  is  no  more  expert  valuer  of  securities 
than  the  Stock  Exchange.  Incidentally,  it  is  worth 
while  noting  that  the  Stock  Exchange  has  at  the  pres- 
ent moment  appraised  the  railways  at  between  twelve 
and  thirteen  billions,  a  more  accurate  valuation  than 
could  be  obtained  by  any  other  means.  The  acceptance 
of  that  valuation  would  meet  all  the  difficulties  that 
have  been  raised  around  the  Cummins  bill. 

If  there  be  any  further  doubt  as  to  my  views  in  the 
matter  of  currency  they  can  be  found  fully  set  out  in 
The  Annalist  of  June  9  last.  Not  the  least  important 
contention  is  that,  whatever  may  be  used  as  a  standard 
of  value,  it  must  always  be  a  commodity  that  is  in 
greater  demand  than  supply.  I  cannot  ask  to  trespass 
further  on  your  space,  which  would  be  necessary  for  a 
full  exposition  of  the  point;  I  can  only  refer  your 
readers  to  the  articles  named,  from  which  it  will  be 
abundantly  clear  that  I  have  by  no  means  overlooked 
the  point  to  which  you  have  drawn  attention. 

Berkeley,  Cal.,  Feb.  21,  1920.  R.  EsTCOURT. 


Money 

Among  other  dicta  pointed  out  in  recent  editorials 
and  in  your  correspondence  columns,  in  the  course  of 
the  discussion  of  the  money  question  and  gold  and 
silver,  the  following  appear  essentially  fundamental: 
First,  the  credit  of  the  nation,  in  the  last  analysis,  is 
based  upon  the  taxable  wealth  of  the  nation;  second, 
the  market  value  of  silver  has  risen  with  the  increased 
demand  for  the  metal,  and  third,  the  "price"  of  gold 
remains  stationary  because  it  has  been  "pegged." 

From  time  immemorial  some  "token"  has  been  used; 
for  centuries  gold  and  silver  have  been  tokens  of 
exchange  in  trade  and  commerce.  As  to  value,  gold 
and  silver  have  (up  to  the  time  of  "pegging"  gold,  or 
fixing  a  price  on  silver)  passed  on  the  basis  of  their 
relative  scarcity  compared  with  that  for  which  they 
stood,  for  which  they  were  "token,"  in  trade. 

Today,  silver,  relative  to  its  exchange  value  in  trade 
and  commerce,  is  seen  in  a  position  little  dreamed 
of  before  the  beginning  of  the  war;  gold,  likewise, 
is  in  a  position  unthought  of  at  the  time  of  "pegging" 
it  at  $20.67  per  oz.  Silver  has  been  released  from 
the  artificial  bondage;  why  not  release  gold?  Release 
gold  and  permit  it  to  seek  its  natural  level  according 
to  the  inejiorable  law  of  supply  and  demand — a  law,  by 
the  way,  which  we  cannot  beat  by  any  artificial  device — 
and,  with  the  two  accepted  metals  of  sentimental  value, 
as  the  index  of  the  nation's  wealth,  in  coin  or  bullion, 
issue  currency  of  legal  tender  in  all  transactions.  To 
meet  the  requirements  of  the  popular  demand  for  coin, 
and  for  convenience  in  small  transactions,  the  metals 
can  be  minted  under  the  average  melting  value  of  the 
times,   for  necessary  circulation. 

When  gold  was  "pegged"  the  "value"  was  adapted 
from  the  current,  relative  exchange  worth  of  the  metal 
in  trade  and  commerce.  That  "relative  value"  has 
changed  greatly  in  the  years  since.  Gold  coins  have 
been  passed  and  accepted,  even  before  the  war,  for 
more,  in  trade  and  commerce,   than  they  were  worth. 

Today  the  disparity  has  become  so  great  that  they  are 
no  longer  acceptable  on  the  same  basis;  furthermore, 
the  "cost"  of  producing  an  ounce  of  gold  has  increased 
so  greatly  that  the  ounce  produced  will  not  pay  for 
the  mining,  milling,  and  refining;  hence  the  effort  to 
produce  has  been  largely  abandoned,  and  production 
has  fallen  off ;  there  is  less  per  capita  than  ever  before. 
Still,  we  cling  to  the  pegged  "piice."  Why?  Because 
someone  says  it  would  bring  about  a  "crisis,"  a  panic, 
a  what-not!  Who  says  this?  The  same  who  have 
said  a  good  many  other  things  about  finance,  its 
causes  and  its  effects — during  the  past  five  years — only 
to  be  utterly  discredited.  Who  can  fortell  the  effect? 
Who  could  have  predicted,  at  the  time  of  "pegging" 
gold,  what  the  future  effect  would  be  as  discerned 
,today? 

Bimetallism  is  the  heritage  of  a  gradual,  financial 
development  of  hundreds  of  years'  progress  toward 
civilization ;  bimetallism  in  the  open,  not  bimetallism  on 
a  fixed  ratio,  nor  bimetallism  on  a  "pegged"  standard. 

Are  we  of  the  United  States  far  enough  advanced 
to  risk  a  currency  backed  by  the  bars  of  these  metals, 
bought  by  the  Government  in  the  open  market  at  their 
relative  values  as  prescribed  by  Nature's  law  of  supply 
and  demand?  Can  not  we,  like  England,  with  her 
premium  on  gold,  risk  the  release  of  gold  with  no 
more  effect  on  the  aflfairs  of  the  nation  than  has  been 
disclosed  with  England?  L.  S.  RoPES. 

Berkeley,  Cal.,  Feb.  21,  1920. 
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Maple  Leaves 

Authority  to  regulate  the  construction  of  mine  loco- 
motives is  to  be  given  the  Department  of  Mines  of  the 
State  of  Pennsylvania,  as  the  result  of  action  by  state 
mine  officials,  operators,  manufacturers  and  engineers, 
at  a  recent  conference  in  Harrisburg.  Now,  if  they 
will  only  take  a  few  leaves  out  of  Ontario's  book  and 
put  a  locomotive  enf'"eer  in  charge  of  the  department 
all  will  be  hunkydory. 

H,  B.  C.'s  250th  Anniversary 

The  celebration  of  the  250th  anniversary  of  the 
famous  Hudson's  Bay  Co.  will  take  place  at  Victoria, 
B.  C,  on  May  2,  1920.  Interest  will  center  about  two 
buildings  in  the  heart  of  Victoria,  which  throw  into 
unique  contrast  the  company's  past  and  present.  A 
little  one-story  structure,  the  first  H.  B.  C.  store  built 
on  Vancouver  Island,  is  still  standing  in  the  city's  heart. 
It  is  built  of  English  brick  brought  around  the  Horn 
in  early  days,  and  stood  just  outside  the  company's  fort, 
built  by  James  Douglas  in  1843,  but  removed  after 
1867.  The  other  building  is  the  imposing  ornamental 
four-story  structure  now  nearing  completion  and  one 
of  the  finest  of  the  dozen  modern  department  stores  now 
maintained  by  the  whilom  fur  traders.  The  little  brick 
store  became  the  chief  outfitting  point  for  miners  and 
prospectors  who  came  from  all  over  the  world  to  take 
part  in  the  stampedes  to  the  gold  fields  of  the  Cariboo 
in  1856-65,  the  Omineca  in  1869-70,  the  Cassiar  in 
1870-72,  and  the  Klondike  in  1896-1900.  The  old  build- 
ing, which  dates  back  to  the  city's  first  days,  is  still 
used  as  a  warehouse. 

International  Ethics 

Candidates  for  admission  to  the  International  Metal- 
lurgical and  Chemical  Society,  of  Billings,  Mont.,  pledge 
that  they  will  conduct  themselves  upon  the  highest 
ethical  and  professional  basis  and  othei-wise  cari-y 
themselves  in  a  manner  which  will  do  honor  to  them- 
selves and  the  society.  All  applications  must  be  accom- 
panied by  the  admission  fee.  The  secretary  of  the 
society  is  Roy  Franklin  Heath,  who  thus  far  is  the 
only  one  who  has  succeeded  in  isolating  that  very  elusive 
element  wilsonium. 

Exploring  the  Northwest 

David  Thompson's  narrative  of  his  explorations  for 
the  Hudson's  Bay  and  the  North  West  companies,  which 
was  edited  for  the  Publications  of  the  Champlain 
Society  by  J.  B.  Tyrrell,  of  Toronto,  is  full  of  interest- 
ing adventure  from  cover  to  cover.  In  the  course  of 
his  travels,  extending  over  many  years,  Thompson 
made  a  survey  of  the  Great  North  country  from  sea  to 
sea.  About  1798  his  westward  course  took  him  through 
what  is  now  the  Keweenaw  Peninsula  on  Lake  Superior, 
of  which  he  wrote:  "The  River  Ontonoggan  (the  native 
name)  has  from  old  times  been  noted  for  the  pieces  of 
pure  copper  found,  of  which  the  Indians  miule  their 
weapons  before  the  arrival  of  the  French,  and  aftei-ward 
for  the  service  of  the  churches. 

"Learning  from  my  men  that  a  short  distance  up  the 
river  there  was  a  large  mass  of  copper,  we  left  our 
canoe  and  proceeded  on  foot  to  it.     We  found  it  lying 


on  a  beach  of  limestone  at  the  foot  of  a  high  crag  of 
the  same,  its  shape  round,  the  upper  part  a  low  convex 
all  worn  quite  smooth  by  the  attrition  of  water  and 
ice,  but  now  lying  dry.  We  tried  to  cut  a  chip  from  it, 
but  it  was  too  tough  for  our  small  axe.  At  the  extremity 
of  the  great  point  called  by  the  natives  Keewewoonanoo 
(meaning  "We  return")  now  shortened  to  Keenwenaw, 
in  a  small  harbor  we  took  pieces  of  copper  ore.  I 
named    it   Copperass   harbor." 

One  Twenty-Five  Each 

Shareholders  of  the  American  Tin  &  Tungsten  Co. 
may  exchange  their  holdings  on  the  basis  of  five  shares 
of  stock  and  $1.25  in  cash  for  a  share  of  National  Tin 
Corporation  stock,  subject  to  delivery  on  or  before  March 
31,  1921.  The  offer  of  exchange  expires  on  March  30, 
1920,   and   no   extension   will   be   granted. 

From  Songster  to  Sulphide 

The  Vinegar  Hill  Zinc  Co.,  of  Platteville,  Wis.,  has 
"started  a  new  shaft  south  of  Leadmine  and  imme- 
diately east  of  the  old  Drum,  formerly  known  as  the 
Nightingale;  the  property  has  been  rechristened  the 
Galenite,"  to  quote  from  our  correspondent's  letter. 
From  Nightingale  to  Galenite  is  a  most  clever  change. 
It  also  suggests   a  leaning  toward  simplified   spelling. 

A  Future  Senator 

Samuel  D.  Nicholson,  of  Leadville,  Col.,  is  a  candidate 
for  nomination  as  U.  S.  Senator  from  his  state.  In 
a  recent  announcement  made  "to  the  men  and  women  of 
Colorado,"  Mr.  Nicholson  said:  "Residing  in  this  state 
since  boyhood,  I  am  indebted  to  Colorado  and  her  people 
for  whatever  success  I  may  have  enjoyed,  and  appre- 
ciating that  fact,  and  believing  I  know  the  needs  of 
both,  my  life  work  will  be  devoted  to  their  intere.sts 
Having  no  college  degree,  the  only  diploma  which  I 
possess  is  that  of  moderate  success,  awarded  me  by  the 
University  of  Experience  after  many  years  of  honest 
toil  and  honorable  business  entei-prise  which  had  its 
beginning  with  a  miner's  pick.  My  life  among  you 
for  forty  years  has  been  an  open  book,  and  upon  it  and 
upon  the  principles  here  stated,  I  stand  as  a  candidate, 
with  the  assurance  that  the  party  nominee,  whoever  he 
may  be,  will  receive  my  cordial  and  hearty  support  on 
election  day." 

A  Certificate  of  Assay 

R.  H.  Officer  &  Co.,  assayers  and  chemists  of  Salt 
Lake  City,  are  pulling  at  the  prospector's  heartstrings 
by  way  of  opening  their  spring  compaign  for  new  busi- 
ness. A  "certificate  of  assay"  received  from  them  reads 
as  follows: 

"Th'  green's  coniin'  into  the  trees"  out  here,  as  Riley  says. 
The  Western  air  has  the  softness  that  presages  the  nieltinjr 
snows  in  the  hills,  the  drying  mud  on  the  trails  and  roads, 
and  the  tang  of  the  sagebush,  the  pine  and  the  desert  dust. 
All  this  lures  you  and  calls  you  to  the  corduroys  and  high 
boots. 

Soon  you  will  be  scouring  the  West  in  your  quest  for 
ore,  and  when  you  have  found  your  El  Dorado  we  would 
have  you  know  that  we  are  ready  to  determine  for  you  the 
intrinsic  worth  of  your  find— just  as  we  have  done  for  these 
twenty-eight  years  past. 

We  will  welcome  you  to  our  delightful  city  and  to  our 
business  home — and  we  hope  you  will  feel  free  at  all  times 
to  call  upon  us  for  any  survice  within  our  capacity,  with  the 
assurance  that  we  will  give  our  best  efforts  to  assisting 
you  in  every  way. 

This  makes  us  feel  inclined  to  pick  up  the  first  chunk 
of  quartz  that  we  find  and  send  it  to  them  for  assay 
without  waiting  for  spring. 
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The  Dolly  Varden  Mine 


Successful  Opening  of  Noted  Property  Has  Stimulated  Prospecting  in  Alice  Arm  District  of 

British  Columbia — Active  Production  Followed  Completion  of  Railroad 

To  Tidewater — Geology  of  District 

By  Robert  Dunn 

Written  exclusively  for  Engineerhig  and  Mining  Journal 


f  M  iHE  Dolly  Varden  mine,  in  British  Columbia-,  is 
g  Canada's  newest  silver  producer  of  importance, 
J.  aside  from  the  more  recently  discovered  Premier, 
from  tvhich  no  large  quantity  of  ore  has  been  shipped  to 
date.  By  the  end  of  last  November,  or  within  five 
months  after  production  began,  the  former  property 
shipped  over  6,000  tons  of  ore,  ivhich  yielded  approxi- 
mately ^00,000  oz.  of  silver.  The  fortunes  of  the  Dolly 
Varden  attracted  much  attention  during  the  last  year 
and  a  half. — Editor. 

Few  British  Columbia  mining  properties  have  passed 
through  so  varied  an  experience  within  a  comparatively 
short  space  of  time  as  has  the  Dolly  Varden  mine,  situ- 
ated on  the  Kitsault  River,  in  the  Alice  Arm  district,  in 
the  northwesterrt  section  of  British  Columbia.  Dis- 
covered prior  to  1913,  it  was  first  mentioned  officially  in 


Mining  of  the  University  of  British  Columbia,  to  make 
a  general  report  on  the  section  and  on  the  properties 
under  development  there. 

Profe.ssor  Turnbull's  report  deals,  in  general  terms, 
with  the  geology  of  the  country.  The  Alice  Arm  miner- 
alized area  lies  wholly  on  the  eastern  side  of  the  great 
Coast-Range  granite  (or  granodiorite)  batholith.  The 
contact  with  the  granite  crosses  Alice  Arm  Inlet  about 
four  miles  from  its  head,  considerably  west  of  Riel's 
Camp.  Its  course  in  a  northerly  direction  for  a  distance 
of  eight  or  ten  miles  is  roughly  parallel  with  that  of  the 
Kitsault  River,  which  lies  about  three  miles  to  the  east. 
North  of  this  the  contact  is  not  yet  determined,  but 
appears  to  swing  more  to  the  west.  South  of  the  inlet 
the  contact  seems  to  swing  to  the  east  to  about  the  head 
of  Lime  Creek. 

In  the  southern  portion  of  the  area  the  rocks  are  pre- 
dominantly    shallow-water     sedimentaries,     occurring 
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the  report  of  the  Minister  of  Mines  for  that  year,  where 
it  was  stated  that  it  was  the  first  claim  located  on  the 
upper  reaches  of  the  Kitsault  River,  that  it  was  owned 
by  Evindsen  &  Co.,  and  that  a  general  sample  assayed 
0.02  oz.  gold,  1.4  oz.  silver,  and  1.2  per  cent  copper.' 

The  property  was  next  heard  of  in  1915,  during  which 
season  much  exploratory  and  development  work,  aggre- 
gating about  550  ft.  of  tunnels  and  crosscuts  and  4,500 
ft.  of  diamond  drilling,  had  been  done,  with  the  result 
that  a  considerable  tonnage  of  very  good  silver  ore  was 
shown  up,  with  indications  of  ore  at  greater  depth,  the 
.metal  contents  being  largely  in  the  form  of  ruby  and 
native  silver  in  varying  proportions,  together  with  some 
horn-silver.  At  this  time  the  property  was  under  bond 
to  R.  B.  McGinnis,  of  San  Francisco,  Cal. 

Largely  through  the  success  attending  the  opening  up 
of  the  Doily  Varden,  attention  had  been  attracted  to  the 
Alice  Arm  mineral  zone,  and  in  1916  the  British  Colum- 
bia Department  of  Mines  assigned  J.  M.  Turnbull,  a 
mining  engineer  now  at  the  head  of  the  Department  of 

^Thi.';  is  in  marked  contrast  to  results  subsequently  obtained 
from  tliorough  sampling. 


roughly  in  the  following  order:  From  the  contact  east- 
ward, slates  or  argillites,  tufaceous  sandstones,  quartz- 
ite,  coarse  reddish  conglomerates  with  finer  beds,  and 
finally,  at  the  head  of  the  Illiance  River,  volcanic  tuffs. 
The  whole  has  been  intruded  by  a  great  number  of  dark 
gray  dikes,  which  seem  to  resemble  the  diorite  dikes 
of  the  Portland  Canal  area  and  have  a  general  tendency 
vO  strike  in  a  northeast  direction.  Other  intrusive  rocks 
occur  in  places,  the  number  of  such  occurrences  being 
large.  In  the  northern  part  of  the  area  intrasive  rocks 
eem  to  predominate,  and  the  sedimentaries  are  either 
lere  remnants  or  have  been  covered  up  by  the  igneous 
flows  in  part.  Between  the  two  a  kind  of  mixed  zone 
seems  to  occur,  which  was  not  followed  by  Professor 
Turnbull,  except  along  the  bottom  of  the  Kitsault  Valley. 
This  zone  shows  a  varietj'  of  rocks,  slates,  intrusives,  and 
mixed  rocks,  which  may  be  in  part  volcanic,  either  tufa- 
ceous, breccia-like,  or  full  of  inclusions. 

The  sedimentary  series  seems  to  have  a  general  sti-ike 
to  the  northwest,  more  or  less  parallel  to  the  granite 
contact,  and  a  general  dip  to  the  northeast,  with  local 
variations.     In  general,  schistose  structure  is  not  con- 
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spicuous.  Considerable  disturbance  has  taken  place,  as 
is  shown  by  the  folding  and  faulting  and  the  presence  of 
the  many  dikes  and  intrusions,  as  well  as  by  the  numer- 
ous veins. 

Of  the  Dolly  Varden  property  as  he  found  it  in  1916, 
Professor  Turnbull  says,  in  part :     "The  mine  camp  and 


BUILDINGS  AT  DOLLY  VARDEN  MINE.  BRITISH  COLUMBIA 

main  workings,  at  1,700  ft.  elevation,  are  situated  on  the 
v;est  side  of  the  Kitsault  River,  the  surveyed  distance 
from  the  wharf  being  close  to  nineteen  miles.  The  river 
at  this  point  is  about  1,000  ft.  above  the  sea,  and  the  hill- 
side rises  steeply  from  the  water,  past  the  mine,  to  an 
elevation  of  2,200  ft. ;  then  over  the  summit  slopes  more 
gently  down  to  Evindsen  Creek  on  the  west." 

After  describing  the  development  as  consisting  at  that 
time  of  1,200  ft.  of  tunnels  and  raises  and  5,500  ft.  of 
diamond  drilling,  besides  numerous  open  cuts,  the  report 
proceeds  to  deal  with  the  mineralization  as  follows : 

"The  vein  strikes  approximately  east  and  west,  with  a 
dip  to  the  north  of  45  deg.  and  upward.  Mineralization 
seems  to  follow  a  definite  line  or  fissure,  but  extensive 
replacement  also  appears  to  have  taken  place,  and  ore 
occurs  in  widths  up  to  50  ft.  or  more.  The  mineraliza- 
tion consists  of  quartz,  both  white  and  of  bluish  tinge, 
accompanied  by  much  pyrite,  and  smaller  amounts  of 
galena,  ruby  silver,  native  silver,  argentite,  zinc  blende, 
and  rhodocrosite  or  rhodonite.     In  places  barite  occurs 


MINE  SUPERINTENDENT  AND  FORKMAN  OK  DOLLY 
VARDEN  MINE 

in  considerable  quantity,  but  it  does  not  seem  to  be 
associated  with  good  ore  to  any  extent. 

"The  original  discovery  was  made  on  a  projecting 
outcrop  about  40  ft.  wide.  At  first  only  trifling  values 
were  found,  but  on  development  very  high  values  in 
silver  soon  appeared.  A  tunnel  driven  on  the  vein  at 
this  point  encountered  a  strong  cross-fault  at  about  50 


ft.  The  continuation  of  the  vein  was  later  found  to  the 
north,  showing  a  throw  of  about  75  ft.  This  second 
section  behaves  in  much  the  same  way,  and  development 
has  continued  into  a  third  section  still  farther  north. 
Judging  by  surface  outcrops  this  step-faulting  is  prob- 
ab'y  local.  In  general  this  ore  presents  great  local  varia- 
tions in  appearance  and  occurrence.  In  the  third  sec- 
tion good  ore  occurs,  which  is  not  much  mineralized  in 
appearance;  in  fact,  it  looks  like  country  rock  more  than 
ore,  and  close  sampling  is  necessary  to  follow  it  intel- 
ligently." 
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In  1917  the  operators  of  the  Dolly  Varden  mine  incor- 
porated and  were  empowered  to  transact  business  in 
British  Columbia  under  the  Companies  Acl  as  the  Dolly 
Varden  Mines  Co.,  asking  and  obtaining  special  legisla- 
tion from  the  province  authorizing  them  to  build  a  rail- 
way from  "a  point  at  or  near  the  Wolf  group  of  mineral 
claims,  about  eighteen  miles  up  the  Kitsault  River  from 
its  mouth  ...  to  Alice  Arm." 

Sundry  additional  privileges  were  granted  the  com- 
pany, which  it  is  unnecessary  to  enumerate,  but  it  is  per- 
tinent to  the  continuity  of  the  narrative  to  point   out 
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that  it  was  distinctly  set  out  that  "the  company  shall 
complete  and  have  its  railway  ready  for  operation  before 
the  thirty-first  day  of  December,  1918,  in  default  of 
which  the  rights  and  priviieges  conferred  by  this  act 
shall  he  null  and  void." 

The  next  link  in  the  historical  chain  is  picked  up  in 
the  report  of  the  Minister  of  Mines  for  1917,  which 
asserted  that  the  property,  under  the  management  of 
Mr.  McGinnis,  was  being  brought  to  a  producing  basis. 
The  year's  development  consisted  of  railroad  construc- 
tion, of  driving  the  main  working  tunnel,  and  of  further 
exploration  by  means  of  diamond  drilling.  Of  the  rail- 
road construction,  the  contract  for  which  was  awarded 
to  the  Taylor  Engineering  Co.,  of  Vancouver,  B.  C,  it 
is  said  that  "the   grade   is  finished   for  about   twenty 


president  of  the  Taylor  Engineering  Co.,  appeared 
before  the  Mining  Committee  of  the  House  and  charged 
that  his  company  had  not  been  paid  for  what  had  been 
done  on  the  railway  and  that  the  failure  of  the  Dolly 
Varden  company  to  meet  its  obligations  had  brought 
him  and  his  associates  to  the  verge  of  bankruptcy.  A 
thorough  investigation  followed,  witnesses  being 
examined  in  suppc/t  of  both  parties  to  the  dispute,  and 
the  result  was  the  presentation  to  the  House  of  a  report 
of  such  a  chai'acter  that  the  legislation  hereinafter  out- 
lined met  with  overwhelming  endorsement. 

This  legislation  is  known  as  the  "Dolly  Varden  Mines 
Railway  Act,  Amendment  Act,  1919."  It  is  not  my  pur- 
pose to  enter  into  its  provisions  in  detail,  only  those 
salient  points  being  referred  to  as  may  be  necessary  to 


UPPER   LEFT— ALOXG.XEW   RAILROAD  BUILT   FROM   ALirE   ARM    TO    DOLLY   VARDEN   MINE.       UPPER   RIGHT— ON 

RIGHT  OF  WAY   BEFORE  COMPLETION.   SHOWING  UNFINI.'^HED    BRIDGE    WORK.      LOWER    LEFT— LOCO- 

.MOTIVE    ON   NEW    ROAD   ON    ONE    OF    FIRST  TRIPS  MADE.     LOAVER  RIGHT — AN  OLDER 

METHOD  OF  TRANSPORTATIO.N,  P.\CK  HORSES  AT  ALICE    ARM 


miles,  but  abnormal  weather  conditions  prevented  the 
finishing  of  more  than  about  eight  miles  of  track." 

Discussing  the  Dolly  Varden  and  the  Wolf  groups, 
with  reference  to  activities  during  1918,  George  Clo- 
thier, government  mining  engineer,  said  that  compara- 
tively little  work  had  been  done  on  either  property  "for 
the  last  two  years,  the  company  devoting  all  its  atten- 
tion to  building  the  railroad  from  the  beach  to  the 
mine."  As  to  the  Dolly  Varden,  he  says  that  develop- 
ment has  shown  that  there  are  thousands  of  tons  of  ship- 
ping ore  in  sight  and  many  thousands  of  milling  ore 
available,  and  that  with  transportation  and  the  installa- 
tion of  mining,  milling  and  power  plants  the  property 
might  be  expected  to  develop  into  one  of  the  important 
mines  of  the  province. 

The  railroad  was  not  completed  by  the  date  set  by  the 
Legislature,  Dec.  31,  1918,  however,  and  an  application 
was  received  at  the  1918-1919  session  of  the  Legislative 
Assembly  for  an  extension  of  the  time  allowed  for  the 
work.      Then   opposition   developed:    A.    J.    T.    Taylor, 


insure  a  clear  understanding  of  the  intent  of  the  Legis- 
lature. 

The  Minister  of  Railways  by  this  legislation  was 
authorized  to  appoint  a  Justice  of  the  Supreme  Court  of 
British  Columbia  to  ascertain  the  actual  cost  of  con- 
struction of  the  railway,  and  on  receipt  of  his  report 
copies  were  to  be  forwarded  to  the  Dolly  Varden  Mines 
Co.  and  the  Taylor  Engineering  Co.  Within  twenty- 
five  days  after  receiving  this  report  the  Dolly  Varden 
Mines  Co.  was  to  elect  whether  it  would  pay  the  con- 
tractors the  amount  of  the  actual  cost  of  construction 
so  ascertained.  If  that  was  its  decision,  it  was  required 
to  make  a  sufficient  payment,  within  the  period  named, 
to  meet  delinquent  labor  wages,  and  given  an  additional 
month  to  pay  the  balance.  If,  however,  this  offer  was 
rejected,  the  Taylor  Engineering  Co.  was  to  enter  into 
full  possession  of  the  Dolly  Varden  Mine  Co.'s  holdings, 
including  the  mine,  plant,  railway,  and  other  properties. 
Its  title  was  subject  to  certain  conditions.  First,  it  was 
to  pay  delinquent  wages  in  cash  within  fourteen  days  of 
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entering  into  possession,  and,  second,  other  obligations 
vvere  to  be  paid  out  of  the  net  proceeds  of  the  premises, 
and  the  net  proceeds  were  to  be  devoted  exclusively  to 
this  purpose  until  the  debts  were  liquidated.  These 
charges  are  set  out  as  being  the  unpaid  balance  of  the 
purchase  price  of  certain  lots  sold  by  Donald  W. 
Cameron  to  the  Dolly  Varden  company,  together  with 
interest  on  the  amount  in  arrears;  a  floating  charge  in 
favor  of  George  Wingfield,  president  of  the  Goldfield 
Consolidated  Mines  Co.,  upon  the  premises  for  the  sum 
of  $150,000,  and  interest  thereon  at  the  rate  agreed  upon 
under  the  existing  mortgage;  and  a  floating  charge  in 
favor  of  the  Dolly  Varden  Mines  Co.  for  the  amount 
actually  spent  by  the  company  on  the  property. 

Taylor  Engineering  Co.  Secures  Possession 
OF  Mine 

This  procedure  was  followed.  The  Dolly  Varden 
Mines  Co.  did  not  take  advantage  of  the  opportunity  to 
settle  within  the  time  limit.  The  Taylor  Engineering 
Co.  acquii'ed  possession,  and,  under  the  name  of  the 
Taylor  Mining  Co.,  has  been  operating  the  property. 

To  bring  this  phase  to  a  conclusion  at  this  point,  as 
far  as  possible,  it  may  be  stated  that  the  Dolly  Varden 
company  has  given  notice  that  the  title  of  the  Taylor 
Engineering  Co.  is  to  be  attacked,  and  representations 
have  already  been  made  to  the  Department  of  Justice  at 
Ottawa  for  a  declaration  tliat  the  legislation  described  is 
vltra  vires  of  the  Province  of  British  Columbia.  The 
first-mentioned  company's  suit  had  not  advanced  beyond 
this  stage  up  to  the  time  of  writing. 

With  special  provincial  legislation  behind  it  and  an 
opportunity  given  for  recouping  losses  if  the  mine 
turned  out  well,  and  with  an  ultimate  possibility  of  being 
rewarded  with  profits,  the  Taylor  Mining  Co.  took  hold 
with  remarkable  energy.  Work  was  taken  up  where  it 
had  been  left  off  on  the  Dolly  Varden  railway  on  June 
10,  1919.  By  Sept.  1  it  was  completed  to  a  point  imme- 
diately below  the  mine,  a  2,000-ft.  two-bucket  aerial 
tramway  with  upper  and  lower  terminal  bunkers  was 
ready  for  operation,  and  mining  actually  began. 
Approximately  7,000  tons  of  ore  averaging  56  oz.  of 
silver  to  the  ton  was  shipped  to  the  smelter  of  the 
Granby  Consolidated  Mining,  Smelting  &  Power  Co., 
Ltd.,  at  Any  ox,  between  Sept.  1  and  Dec.  15.  In  addi- 
tion, there  has  been  delivered  a  small  quantity  of  high- 
grade  sacked  ore  averaging  about  1,000  oz. 

Though  operation  of  the  railway  has  been  suspended 
for  the  winter,  mining  is  continuing,  ore  being  stored 
ready  for  an  early  start  in  the  spring.  Communication 
is  being  maintained  between  Alice  Arm  and  the  mine  by 
means  of  dog  sleighs,  and  engineers  are  engaged  in  mak- 
ing a  careful  geological  study  of  the  property  for  the 
company's  guidance  in  mapping  out  its  program  for  the 
forthcoming  season. 

A.  J.  T.  Taylor,  as  managing  director  of  the  Taylor 
Mining  Co.,  has  announced  that  the  railway  from  Alice 
Arm  to  the  mine  will  be  extended  to  the  Wolf  group  of 
claims,  a  distance  of  about  two  and  a  half  miles.  A 
summer  camp  is  to  be  opened  at  Wolf,  which  is  a  part  of 
the  company's  holdings,  for  the  purpose  of  development, 
and  a  water  compressor  is  to  be  installed.  New  equip- 
ment is  to  be  provided  for  the  Dolly  Varden  mine,  to 
permit  extension  of  operations,  and  the  rolling  stock  of 
the  railway  is  to  be  increased.  The  North  Star,  Toric, 
Tiger,  and  Muskateer  are  among  the  properties  that  will 
be  benefited  by  the  proposed  railway  extension. 


Mr.  Clothier,  in  his  preliminary  report  for  1919,  says: 
"By  the  end  of  November,  or  five  months  from  the  time 
work  was  started,  6,373  tons  of  ore  had  been  shipped, 
which  will  yield  approximately  400,336  oz.  silver. 
About  forty  tons  of  this  was  bonanza  ore."  Again: 
"The  Dolly  Varden  .  .  .  has  made  a  most  enviable  rec- 
ord for  the  short  time  it  has  been  shipping.  This  has 
established  necessary  confidence  in  the  section,  with  the 


FALLS  ON  TROrT  CREKK,  V,.   C.     i  i   : 
POLLY  VARDEN  MINE 


BELOW 


result  that  there  are  very  few  properties  in  the  valley 
that  are  not  being  developed  or  under  option.  The  situ- 
ation at  present  gives  every  reason  to  believe  that  next 
year  will  see  the  greatest  mining  activity  yet  seen  in  a 
quartz  camp  in  northern  British  Columbia.  .  .  ,  This 
feature  (referring  to  the  railway),  together  with  the 
many  extraordinary  mineral  showings  in  the  'silver 
belt,'  surely  justifies  a  vei-y  optimistic  outlook  for  the 
future." 

That  Mr.  Clothier's  sanguine  tone  is  warranted  seems 
to  be  conclusively  shown  by  the  number  of  prospects 
under  development  and  of  which  he  has  made  special 
mention.  Among  these  are  the  Last  Chance  group,  on 
which  diamond  drilling  was  started  last  season;  the 
Ruby  group,  situated  on  the  east  side  of  the  Kitsault 
River,  opposite  the  Dolly  Varden;  the  Central  group, 
also  on  the  Kitsault  River  and  on  which  there  has  been 
considerable  development  and  where  some  very  high- 
grade  ore  has  been  extracted ;  and  the  Silver  Star  group 
en  the  lUiance  River,  across  the  river  from  the  property 
of   the    United    Metals    Mining    Co.       Here    the    chief 
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mineral  is  galena,  with  small  bunches  or  veinlets  of  gray 
copper,  which  assay  very  high  in  silver,  samples  run- 
ning up  to  $1,900  to  the  ton. 

Mr.  Clothier  thinks  that  this  is  a  promising  property 
and  that  hand  sorting  no  doubt  will  produce  a  good  ton- 
nage of  high-grade  ore.  These,  however,  are  but  a  few 
of  the  prospects  under  development.  They  are  singled 
out  only  to  give  some  idea  of  the  possibilities  of  the 
section. 

There  is  a  paragraph  in  Professor  Turnbull's  report 
which  gives  a  good  general  idea  of  the  area  under  dis- 
cussion. It  may  be  interesting,  in  conclusion,  to 
quote  it: 

"The  river  and  creek  valleys  are  generally  narrow, 
often  canyon-like,  with  very  steep  side  slopes  up  to 
3,000  ft.  elevation,  above  which  the  slopes  tend  to  round 
off,  resulting  in  a  large  area  of  generally  rounded  sum- 
mits, intersected  by  creek  and  river  valleys  and  by  lines 


VIEW   ALONG   KITSATTLT    RIVER,    WHICH    REACHES    TIDE 
WATER  AT  ALICE  ARM 

of  sharp  peaks  4,000  to  6,000  ft.  high,  the  latter  usually 
flanked  by  small  glaciers,  from  which  most  of  the  creeks 
take  their  rise.  The  main  Kitsault  Valley  is  more  or  less 
open,  though  narrow  and  somewhat  U-shaped,  except 
through  the  Big  Canyon,  which  is  very  sharply  cut, 
forming  a  narrow  gorge  through  which  the  river  boils. 
The  canyon  cannot  be  traversed  along  the  bottom,  owing 
to  the  precipitous  .sidf>s  in  many  places.  It  extends 
from  Miner  Creek  to  the  bridge  above  Evindsen  Creek, 


and  is  in  marked  contrast  to  the  rest  of  the  Kitsault 
Valley.  It  suggests  that  the  andesite  through  which  it 
is  cut  is  a  comparatively  recent  flow  or  intrusion.  The 
main  tributary  creeks  are  mostly  steep  in  their  upper 
parts  and  flatten  near  the  mouths,  so  that  while  one  or 
two  resemble  hanging  valleys,  the  latter  are,  at  least, 
not  typical.  Few  of  the  creeks  in  the  district  seem  to 
head  in  typical  basins.  The  Illiance  Valley  is  canyon- 
like in  its  east-west  portion.  Its  north-south  portion 
is  more  open  and  U-shaped,  and  its  appearance  suggests 
glacial  scooping  out.  North  of  Alice  Arm  town  the  val- 
ley is  wide  for  a  couple  of  miles  and  appears  to  be  a 
portion  of  the  inlet,  now  filled  by  river  detritus." 


Mining  in  Guatemala 

By  Ben  T.  Wells 

\A'ritten  exclusively  for  Engineering  and  Miniiig  Journal 

DURING  the  last  three  or  four  years,  Guatemala  has 
probably  witnessed  greater  mining  activity  within 
her  borders  than  at  any  time  for  the  last  two  genera- 
tions, or  perhaps  even  since  the  days  of  the  Spaniards, 
but  with  the  drop  in  the  price  of  metals  nearly  all  work 
has  gone  back  to  the  pre-war  state.  Many  of  the 
primary  metals  are  found  in  the  republic,  but  none 
are  so  situated  that  economical  exploitation  has  proved 
possible  with  normal  market  prices.  The  close  of  1919 
found  Guatemala  with  mining  conditions  more  or  less 
as  described  below: 

Gold  was  formerly  worked  in  the  mines  of  Guatemala, 
according  to  legend,  but  recently  only  in  placers,  and 
these  placers,  owing  to  heavy  expenses,  are  reported 
to  be  unprofitable.  Large  rocks  and  lack  of  dump 
room  are  given  as  the  causes.  There  is  a  large  area 
where  gold  can  be  panned,  a  part  of  which  has  for  years 
been  economically  worked  by  crude  methods,  but  which 
has  failed  with  the  importation  of  dredging  machines. 

No  silver  is  actually  being  produced  at  present,  but 
there  are  a  number  of  places  where  silver-bearing  rock 
can  be  found,  and  a  number  of  old  Spanish  silver  mines 
are  knovni.  In  one  place,  Alotepeque,  an  old  and  rich 
producer  is  being  explored  by  a  long  crosscut  tunnel 
which  will  cut  the  vein  at  good  depth. 

Sufficient  lead  is  mined  for  local  use.  It  can  be 
found  in  various  parts  of  the  republic,  and  in  the  north- 
west part  there  is  probably  one  of  the  largest  unworked 
deposits  on  the  American  continent,  which  undoubtedly 
will  be  a  big  producer  in  a  few  years.  It  is  too  far 
from  transportation  at  present  to  be  profitably  developed 
but  is  well  worthy  of  investigation. 

Zinc  is  also  found  well  scattered  throughout  the  repub- 
lic, and  in  two  places  in  good  quantity.  Some  zinc 
was  shipped  from  the  Alotepeque  mine  during  the  war, 
but  the  mines  have  been  forced  to  close,  on  account 
of   heavy   freights. 

A  good  chromite  ore  was  found  here  about  foui 
years  ago,  which  resulted  in  opening  up  a  chrome  dis- 
trict from  which  about  3,000  tons  of  56  per  cent  chrome 
ore  has  been  shipped  to  the  States,  but,  owing  to  th? 
fall  in  prices,  work  has  now  been  stopped.  There 
are  several  serpentine  districts  in  the  republic,  an' 
one,  in  particular,  with  the  railroad  passing  through  it, 
is  well  worthy  of  investigation  to  some  one  desiring 
good  chrome  ore.  The  chrome  occurs  in  solid,  hard, 
and  lumpy  ore  in  large  pockets  in  the  serpentine. 

Sulphur  can  be  obtained  in  quantity  from  the  old 
volcanoes,  and  the  local  needs  are  thus  supplied. 
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LOOKING  NORTH  UP  FLIN  FLON  LAKE.     MINE  BUILDINGS  LIE  TO  RIGHT  OF  WHAT  APPEARS  TO  BE 

AN  ISLAND  IN  THE  CENTER 


TOWING  ORE  Fr.d.M   THE   .MAXKV  illXE  DOWX    rilE   STURGEON  RIVER 
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The  Discovery  of  the  First  Operating 
Mine  in  Manitoba 


By  J.  E.  Spurr 


A  BOUT  1912  or  1913  a  friend  who  had  been  shot  to 
l\  pieces  in  the  first  Mexican  revolution,  in  which 
J.  JL  he  hacl  espoused  the  cause  of  his  friend  Porfirio 
Diaz,  lay  long  in  a  hospital  as  a  result  of  his  wounds. 
From  there  he  wrote  me  that  his  nurse  had  a  brother  who 
had  been  prospecting  for  gold  in  The  Pas  district  of 
northern  Manitoba,  and  from  information  gained  from 
her  he  was  of  the  opinion  that  it  would  be  worth  my 
while  to  look  into  the  district.  He  sent  me  a  copy 
of  the  weekly  The  Pas  newspaper,  which  was  mainly 


the  Saskatchewan  River  was  scheduled  to  close  on  ac- 
count of  the  ice  about  the  first  of  October.  They  told 
us  that  a  strike  of  a  new  kind  had  just  been  made  by  six 
veteran  French  Canadian  prospectors;  this  strike,  differ- 
ing from  the  gold-bearing  quartz  previously  found  in  the 
region,  was  of  sulphides  in  large  quantities,  principally 
pyrite,  but  carrj'ing  copper  and  gold;  and  they  pro- 
posed that  I  should  visit  this  new  find  on  the  way  to 
the  older  gold  quartz  locations  on  Beaver  Lake.  The 
preparations  for  the  trip,  already  practically  made,  were 


PARTY  ON  STURGEON  L.\KE,  JUST  PREVIOUS  TO  THE  MANDT  DISCOVERY.     J.VCKSOX  CANOE  IN  REA7; 


concerned  with  prospecting,  strikes,  and  especially  near- 
strikes,  in  the  region  to  the  north  of  this  northern 
outpost  of  civilization,  tlie  center  of  the  fur  trade 
from  the  uncharted  wilderness  which  lies  beyond  it. 
I  have  never  heard  from  this  friend  since,  and  if  he 
is  still  living,  and  reads  thi.s,  T  hope  he  will  write. 

As  a  result  of  this  and  some  other  rumors  I  sent  up 
an  engineer,  D.  M.  Haynes,  whom  I  had  known  well  in 
Mexico,  to  scout.  Together  with  a  Canadian  mining 
engineer,  George  D.  Bancroft,  whom  he  found  at  The 
Pas,  he  visited  the  gold  finds  on  Beaver  and  Herb 
lakes,  and  wrote  me  that  he  considered  the  country 
sufficiently  interesting  for  me  to  visit  it,  specifying  the 
middle  of  August  as  about  the  be.st  time.  I  was  de- 
layed in  arriving  and  only  reached  there  about  the 
middle  of  September.  On  getting  off  the  train  at  The 
Pas,  which  is  the  termination  of  the  northern  spur  of 
the  Canadian  Northern  Railroad,  from  Portage,  north 
of  Winnipeg,  I  found  Haynes  and  Bancroft  impatient 
to  start,  as  travel  on  the  small  lakes  and  possibly  over 


soon  completed,  and  we  embarked  our  two  canoes,  grub 
and  bedding  (eiderdowns)  on  the  little  flat-bottomed 
stern  wheeler  with  which  Captain  Ross  was  wont  to 
navigate  the  great  Saskatchewan  between  The  Pas 
and  Cumberland  House,  the  old  Hudson  Bay  post.  A 
friend  of  Bancroft's,  Jackson,  a  civil  engineer  who  had 
been  contracting  on  the  Hudson  Bay  Railroad,  under 
construction  between  The  Pas  and  Post  Nelson,  on  Hud- 
son Bay,  asked  leave  to  accompany  us,  to  which  I 
agreed;  and  he  brought  with  him  a  mining  engineer 
named  Reynolds  and  his  own  canoe  and  outfit. 

Arrived  at  Cumberland  House,  where  the  large  but 
shallow  Cumberland  Lake  connects  with  the  Saskatche- 
wan, Captain  Ross,  to  our  great  disappointment,  found 
it  impossible  to  carrj'  us  across  Cumberland  and 
Sturgeon  lakes  to  Sturgeon  Landing,  as  he  feared  the 
freezing  river  and  the  running  ice.  The  night  was 
cold,  and  there  was  a  flaming  and  flickering  Aurora 
Borealis.  We  set  out  in  our  canoe  the  next  morning, 
paddling  down  the  lake,  but  the  wind  soon  whipped  up 
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choppy  waves  so  high  that  we  had  to  land  in  a  sheltered 
place  to  avoid  swamping;  and  there  we  passed  the  night. 
The  next  morning  the  wind  was  as  high  as  ever;  but 
we  spied  along  the  shore  a  lone  sturgeon  fisherman, 
with  a  stout  sloop.  He  was  on  his  way  to  carry  his  catch 
to  market ;  but  we  bargained  with  him  to  sail  with  us 
to  Sturgeon  Landing,  and  so  were  speedily  set  down 
there.  Thence  we  arrived,  by  a  combination  of  river, 
lake,  and  portage,  at  the  beautiful  Athapapuskow  Lake, 
with  its  hundreds  of  rockj^  islands. 

We  were  now  beyond  existing  maps — only  the  sketches 
of  prospectors  who  had  gone  before,  and  their  lore  as 
to  landmarks,  guided  our  guide,  Bancroft.  From 
Athapapuskow  we  traveled  along  the  narrow  Schist 
Lake,  then  in  pi-ocess  of  naming;  and  here  we  noted 
that  the  iron-stained  rock  gave  the  first  suggestion  of 
minej-alization ;    and,    indeed,    we    knew    we    were    not 


The  next  day  we  looked  over  what  was  to  be  seen  of 
the  Flin  Flon  orebody,  a  gigantic  lens  of  pyrite  and 
low-grade  sulphides  of  copper,  lead,  and  zinc,  with  gold 
values;  and  hurried  on.  The  next  day  or  two  we  traveled 
over  small  frozen  lakes,  the  ice  on  which  was  too 
heavy  to  break  easily  and  too  thin  to  walk  on;  and 
my  Alaskan  experience  came  in  good  in  devising  track- 
ing lines  from  bow  and  stern,  by  the  use  of  which  we 
walked  on  shore,  and  guided  the  canoes,  which,  weighted 
heavily  in  the  stern,  rode  up  on  and  broke  down  the 
ice;  and  so  crashed  swiftly  on.  So  we  came  to  Beaver 
Lake,  a  great  body  of  stormy  water;  and,  alternately 
landing  to  avoid  swamping,  and  paddling  with  a  will 
when  the  wind  slacked,  we  arrived  at  the  trading  post 
at  the  other  end.  After  a  night  here,  we  worked  our 
way  back,  by  portage,  lake,  and  river,  to  The  Pas.  The 
river  steamer  had  made  its  last  trip;  and  we  paddled 


FROM  LEFT   (Skipping  the  Dogs) — BANCROFT,  HAYNES,  SPURR,  AND  MOONFACE  THE  INDIAN.     MOONFACE  IS  DISCOV- 
ERED  .STANDING   ON  ONE  LEG,  HAVING  JUST  LAUNCHED  A  KICK  AT  A  DOG,  AVHICH  THE  LATTER  HAS 
DODGED.      GOING   TO   STAKE    CLAIM    ON   PARTRIDGE    CROP  L.\KE 


far  from  the  Flin  Flon  discovery.  We  kept  to  the 
west  shore,  but  got  little  protection  from  the  wind  sweep- 
ing straight  down  the  lake.  Arriving  at  what  seemed 
to  be  a  small  island  (where  now  is  the  Mandy  mine), 
we  kept  inside  the  island  for  gi'eater  protection  against 
the  choppy  waves.  It  tui-ned  out  to  be  a  peninsula, 
and  we  returned  with  speed  and  disgust,  for  we  had 
counted  on  making  the  long  swamp  (muskeg)  portage 
between  Schist  and  Flin  Flon  lakes  before  dark,  and 
it  was  getting  late.  Coming  back  along  the  shore  we 
noted  at  one  point  very  heavily  iron-stained  float  at  the 
edge  of  the  woods.  We  stopped  to  land  and  investigate, 
but  we  were  warned  that  if  we  took  the  time  to  do 
so  our  present  day's  schedule,  and  so  our  whole  schedule, 
would  be  disan-anged.  It  was  agreed,  however,  that 
Jackson  and  Reynolds,  after  visiting  Flin  Flon,  should 
return  by  the  way  we  had  come,  and  should  investigate 
this  locality  carefully. 


for  three  days  down  the  Saskatchewan  against  a  biting 
head  wind  and  amid  running  slush  and  ice. 

We  did  not  think  we  were  any  too  early  in  getting 
back,  but  Jackson  and  RejTiolds,  to  our  considerable 
concern,  had  not  returned.  The  next  night,  however, 
Jackson  arrived  and  told  us  that  he  had  found  sulphide 
ore  immediately  under  the  moss  at  the  spot  we  had  no- 
ticed and  discussed,  had  scraped  off  a  space  three  or  four 
feet  wide  and  found  no  walls;  and  had  located  claims, 
those  covering  the  ore  in  his  own  name  and  probable 
extensions  in  the  names  of  friends.  He  showed  me 
the  ore,  clean  bronze-like  massive  pyrite,  concerning 
whose  value  he  was  in  doubt;  but  I  advised  him  that 
judging  from  the  peculiar  yellow  shade,  it  should  con- 
tain between  20  and  30  per  cent  copper.  He  accordingly 
recorded  the  claims,  and  a  written  agreement  was  made 
transferring  his  locations  to  the  Tonopah  Mining  Co., 
of  Nevada,  of  which  I  was  vice-president  and  engineer. 
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MacDANIEL.    SPURR,    and   BANCROFT,   IN   THE3   ORDER  NAilED,  LOOKING  FOR  ANOTHER  MANDY 


leaving  him  an  interest  in  the  property  as  compensation. 
Haynes,  Bancroft,  and  myself  were  in  the  employ  of 
the  company;  and  of  Reynolds,  as  the  novelist  would 
say,   more   anon. 


from  Colorado  to  The  Pas,  and  arranged  to  have  him 
return  to  the  spot  with  dog  teams  as  soon  as  the  river 
froze  hard,  make  camp,  and  trace  the  discovery.  Mean- 
while, Haynes,  Bancroft,  and  myself  went  up  along  the 
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CAMP   PITCHED    FOR   THE   NIGHT   ON    WINTERING    UAKE 


I  immediately  sent  for  an  engineer — dear  old  Mac- 
Daniel,  who  afterward  abandoned  the  Northland  and 
went  to  Nevada,  where  he  died  of  pneumonia — to  come 


line  of  the  Hudson  Bay  Railway  then  building,  and  across 
the  half  frozen  muskeg  on  foot  to  Herb  Lake,  not  yet 
frozen,  on  account  of  its  size,  and  examined  the  inter- 
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esting  gold  prospects  which  had  been  found  on  its  shores. 
We  tarried  there  for  a  few  days,  enjoying  the  clear 
and  snappy  air,  while  a  light  wind  whipped  the  lake. 
At  last  the  wind  gave  way  to  a  complete  calm;  and 
although  there  was  no  sign  of  ice  in  the  lake,  it  was 
so  cold  that  we  concluded  to  cross  the  lake  to  the 
portage,  as  it  seemed  it  must  freeze  that  night. 

So  we  started  early  in  the  afternoon,  and  before  we 
had  crossed  the  lake  witnessed  a  most  unusual  phenom- 
enon. Midway  in  our  passage  the  lightly  ruffled  surface 
of  the  water  became  interspersed  over  increasing  areas 
with  an  oily  calm,  and  in  this,  apparent  snowflakes — 
ice  crystals — appeared,  as  if  it  were  snowing  above; 
and  for  a  moment,  in  spite  of  the  clear  sky,  it  seemed 
as  if  this  were  so.  As  we  progressed,  the  number  of 
crystals  increased,  then  grouped  into  a  more  continuous 
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OPEN-CUT    STOPING    OF    HIGH-GRADE    CHALCOPTRITE. 
MANDY  MIXE 

mesh,  then  swiftly  formed  a  thin  skin  of  surface  ice. 
The  lake  had  frozen.  The  canoes  at  first  broke  this 
thin  ice,  but  it  became  ever  harder  to  do  so;  soon  we 
had  to  break  with  the  paddles  ahead,  and  as  we  neared 
the  shore  it  seemed  doubtful  whether  we  could  break 
our  way  to  it. 

An  hour  after  we  landed,  our  broken  trail  was  solid 
enough  to  walk  on. 

Returning  to  The  Pas,  we  outfitted  with  Qog  teams, 
sleds,  and  furs,  and  returning  still  farther  north  along 
the  Hudson  Bay  Railroad,  traveled  over  various  lakes 
and  portages,  digging  outcrops  of  mineralized  prospects 
out  of  the  snow,  and  sampling. 


MacDaniel's  first  cut  across  the  outcrop  of  the  Mandy 
mine,  as  .Jackson  had  named  it,  showed  around  forty 
feet  of  nearly  solid  sulphides,  copper  and  zinc — averag- 
ing about  18  per  cent  copper  and  high  in  zinc.  Subse- 
quent cuts,  however,  proved  that  the  first  had  been  the 
widest,  and  later  trenching  revealed  the  surface  out- 
crop as  lenticular  and  a  little  over  200  feet  long.  Dia- 
mond drills  were  sent  in  to  determine  the  depth,  and 
revealed  the  lens  pinching  to  narrow  dimensions  in 
about  200  feet. 

The  high-grade  copper  lay  in  masses  and  laye.j 
separate  from  the  zinc  ores  and  the  mixed  ores,  per- 
mitting separate  mining;  and  the  then  high  price  of 
copper  determined  the  plan  of  mining  and  shipping  this 
copper  ore.  Mining  equipment  was  hauled  in  over  the 
ice,  and  when  installed  the  ore  was  systematically 
mined ;  and  in  the  winter  it  was  hauled  across  lakes 
and  portage  by  horse-drawn  sleds  to  Sturgeon  Landing, 
where  in  the  spring  it  was  loaded  into  specially  built 
scows  and  towed  to  The  Pas,  where  it  was  loaded  on 
cars  and  hauled  to  the  Trail  smelter,  British  Columbia. 

This  richest  part  of  the  orebody  has  now  been  mined 
out,  corresponding  almost  exactly  in  tonnage  and  grade 
with  our  estimates.  The  zinc  ores  and  the  mixed  ores 
await  the  installation  of  a  process  for  separating  the 
minerals ;  and  this,  in  part,  upon  the  possibility  of  the 
equipment  of  the  Flin  Flon  property,  which  has  been 
under  option  several  times  to  large  interests.  The  Flin 
Flon  is  low  grade,  and  cannot  operate  profitably  without 
a  railroad. 

Government  Liberal,  But  Limited  Tonnage  Halted 
Development 

The  Government  of  Manitoba  was  very  liberal  and 
helpful  as  regards  our  mining  enterprise,  but  our 
limited  tonnage  did  not  warrant  railroad  construction. 

Further  development  of  the  Mandy  mine  may  well 
disclose  other  lenses  similar  to  that  which  has  been 
exploited. 

The  sensation  attending  the  opening  up  of  the  Mandy 
mine  caused  Reynolds,  J-.ckson's  companion,  to  sue  him 
for  a  half  interest  and  to  have  his  agreement  with  the 
Tonopah  company  cancelled.  The  courts  awarded  to 
Reynolds  half  of  Jackson's  interest,  but  sustained 
Jackson's  agreement  with  the  Tonopah  Mining  Com- 
■  pany,  and  although  the  latter  pa'.'t  of  the  decision  was 
appealed  by  Reynolds,  and  carried  through  the  courts 
up  to  the  Supreme  Court  of  Canada,  it  was  always  con- 
firmed. 

That  there  should  be  other  mines  in  the  still  vdld 
and  unmapped  regions  north  of  this  frontier  is  a 
natui-al  thought ;  and  logical,  in  view  of  the  geologic 
condition.  Ore  deposition  has  been  connected  with 
granitic  intrusions,  and  explorations  in  the  broad  vicin- 
ity of  the  granitic  contacts  are  most  likely  to  show 
results.  As  discussed  in  the  editorial  pages  of  this 
issue,  the  airplane  of  the  hydroplane  type  may  enable 
the  prospecting  of  the  unexplored  area  a  hundred  years 
earlier  than  otherwise. 


In   Which   the    Inaccuracy   of  One  Statement 
Proves  the  Truth  of  Another 

Lord  Fisher,  Admiral  of  the  British  Navy,  says  in 
the  London  Times:  "Well,  the  comforting  thing  is  that 
the  earth  has  only  been  hitherto  scratched  for  oil.  There 
is  no  part  of  the  world — though  I  am  not  a  geologist — 
where,  if  you  only  go  deep  enough,  you  will  not  get  it." 
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Annual  Meeting  of  the  Canadian  Mining  Institute       \ 


STAFF   REPORT 

By   telegi:ii>h    I"    Eiij;i)i'enii.<y   and   Minin/i  Journal 


THE  twenty-second  annual  meeting  of  the  Cana- 
dian Mining  Institute  was  held  at  the  King 
Edward  Hotel.  Toronto,  March  8,  9  and  10.  About 
175  delegates  attended  the  conference,  which  was  called 
to  order  on  Monday  at  11  a.m.  Harry  Mills,  the  new 
Minister  of  Mines  of  the  Farmer-Labor  Government 
of  Ontario,  gave  a  talk,  in  which  he  dwelt  on  Ontario's 
position  in  mining  and  her  needs  and  opportunities. 

Mayor  Tom  Church  of  Toronto  then  welcomed  the 
visiting  engineers.  He  spoke  of  the  possibilities  in  the 
electro-thermic  smelting  of  iron  ores  and  said  cheaper 
power  was  required.  Only  500,000  of  Ontario's  pos- 
sible 6,000,000  hvdro-electric  hp.  has  been  developed, 
and  this  should  be  increased.  Mr.  Church  also  said 
transportation  costs  were  too  high,  and  criticized  con- 
struction of  three  transcontinental  railroads  when  one 
double-track  road  would  be  ample.  He  said  that  the 
people  of  Canada  had  put  $900,000,000  into  railways, 
and  that  improving  inland  waterways  and  canals  was 
one  wav  of  helping  transportation.  Mr.  Church  also 
spoke  of  the  excellent  men  the  Canadian  universities 
had  turned  out  and  said  that  they  were  largely  instru- 
mental   in    developing    the    mineral    industry    of    the 

country. 

The  presidential  address  by  D.  H.  McDougall  was 
then  read.  The  title  was  "Economic  Utilization  of 
Natural  Resources." 

John  McLeish  then  read  a  short  paper,  and  afterward 
T.  W.  Gibson  read  excerpts  and  comments  on  the  min- 
eral production  of  Ontario  in  1919. 

T.  C.  Denis,  JVIinister  of  Mines  for  Quebec,  said  a  few 
words  on  Quebec   production. 

The  morning   session  wound  up  with   the  paper  by 

James  McEvoy  on  the  status  of  the  Canadian  engineer. 

The  afternoon  meeting  began  about  3  o'clock.     The 

program  as  announced  was  not  followed,  as  none  of  the 

papers  had  been  printed. 

The  first  paper  presented  was  a  short  report  of  a 
committee  on  education,  read  by  Dr.  Goodwin. 

W.  H.  Collins  then  presented  orally  his  paper  on  the 
"Iron  Ranges  of  the  Michipicoten  District,  Ontario," 
illustrating  it  bv  blackboard  sketches.  He  brought  out 
the  importance  of  Michipicoten  as  a  mining  district 
and  field  for  prospectors.  It  first  came  to  notice  in 
1897  as  a  gold  district,  but  the  gold  was  not  found  in 
sufficient  quantities,  and  attention  was  turned  to  iron. 
Later  the  district  proved  to  be  of  importance  as  a 
source  of  pyrites. 

The  Helen  mine,  opened  in  1900  and  closed  down  in 
1918,  produced  2i  million  tons  of  soft  hematite.  It  is 
now  exhaustejl.  The  siderite  deposits  of  the  New 
Helen  are  now  being  developed.  From  seventy  to  one- 
hundred  million  tons  have  been  proved  by  diamond  drill. 
Mining  and  treatment  are  no  longer  experimental. 
Much  experience  has  been  gained  from  operations  at 
the  Magpie  mine  since  1913,  but  the  mine  has  not  been 
a  financial  success.  Several  other  small  deposits  are 
known,  and  there  is  plenty  of  ground  to  prospect  and 
develop.  The  pyrites  industry  has  been  developed 
since  1913,  and  production  at  the  Goodrow  property 
has  amounted  to  100,000  tons  a  season. 


\V.  H.  Collins  then  took  up  results  of  geological  ex- 
ploration, which  he  illustrated  with  much  blackboard 
work. 

Hematite,  siderite,  pyrites  and  gold  are  present  in  the 
district.  All  except  gold  are  in  the  so-called  "iron 
formation,"  which  originates  in  Keewatin  rocks.  The 
latter  have  been  eroded  considerably  and  stand  on  edge 
for  the  most  part.  The  iron  formation  is  distributed 
through  the  volcanic  rocks  irregularly  and  probably 
originated  in  volcanic  waters.  The  structures  are  diffi- 
cult to  determine.  Prof.  Coleman,  J.  M.  Bell,  and  Mr. 
Parsons  have  done  considerable  work  in  this  district 
and  have  described  geological  strata. 

These  strata  are  as  follows:  The  top  band  consists 
of  basic  volcanic  rocks  and  greenstone;  then  comes 
banded  silica,  pyrite,  siderite,  and  acidic  tuff.  These 
occur  in  folds  on  the  Goodrow  property,  and  the 
structure  is  easier  to  determine  here  than  at  some  other 
places. 

Diamond  drilling  should  be  done  from  the  bottom  of 
these  folds  (some  may  be  inverted  or  stand  edgewise), 
as  the  banded  silica  is  very  hard.  The  pyrite  is  richest 
near  the  silica  and  gets  leaner  as  it  goes  down. 

It  has  been  determined  by  Coleman  that  a  prospector 
in  following  an  outcrop  band  should  turn  to  the  left 
on  encountering  a  dike  and  explore  the  country  in  that 
quadrant.  Some  of  these  faults  shift  the  deposit  for 
li  miles. 

Prospectors  can  use  a  dip  needle  to  help  find  the 
faulted  orebody,  as  it  probably  contains  some  pyrrhotite. 
The  pyrites  sands  at  the  Goodnow  stand  at  the  water 
level.  Some  of  the  pyrite  deposits  are  caused  by  solu- 
tion from  older  ranges  and  reprecipitation.  At  the 
Goodnow  the  pyrite  contains  about  10  per  cent  pyrrho- 
tite, 1  to  2  per  cent  Mn  and  1  to  1 1  per  cent  Zn.  Near 
the  bottom  of  the  strata  it  is  admixed  with  siderite. 

The  Holdsworth  deposit,  also  mentioned,  contains 
about  900,000  tons  of  high-grade  ore.  This  occurs  in 
a  lens  standing  on  edge  and  may  have  also  come  from 
solution.  This  lens  type  of  deposit  is  very  difllicult  to 
locate,  as  it  occurs  in  low  ground,  and  contains  no  pyr- 
rhotite, and  consequently  the  dip  needle  is  of  no  use, 
and  outcrops  are  very  narrow — only  2  or  3  ft.  wide  at 
Holdsworth. 

Some  discussion  followed  this  paper.  It  was  stated 
that  the  Magpie  ore,  siderite,  ran  about  35  per  cent 
Fe,  which  was  brought  up  to  50-51  per  cent  by  washing. 
The  CaO  and  MgO  present  made  it  almost  self-fluxing. 

The  gold  is  not  found  with  the  iron,  but  only  in 
volcanic   rocks. 

The  importance  of  the  government  granting  a  bounty 
on  iron  ores  was  emphasized.  They  require  this  bounty 
to  promote  a  more  rapid  development  of  the  district. 

The  second  speech  was  by  Percy  Barbour  on  "What 
the  Mining  Engineer  Did  in  the  United  States  in  1919." 
No  single  big  thing  in  mining  engineering  was  initiated 
or  completed,  but  the  mining  engineer  was  employed 
to  good  advantage.  Mr.  Barbour  discussed  the  en- 
gineer's place  as  a  citizen  and  spoke  of  amending  the 
constitution  of  the  A.I.M.E.  so  that  problems  of  the 
moment  could  he  taken  up. 
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The  year  began  with  strikes  from  Jerome  to  Butte 
and  from  Colorado  to  California;  also  curtailments  by 
employers.  Later,  employers  couldn't  pay  the  high 
wages  demanded  and  strikers  couldn't  live  on  wages 
that  were  paid.  Mr.  Barbour  spoke  of  the  Miami  Cop- 
per Co.,  which  had  to  curtail  operations  or  cut  wages, 
and  which  took  the  whole  question  up  with  employees, 
even  calling  in  shift  bosses.  The  company  put  all  its  cards 
on  the  table  and  all  difficulties  were  amicably  adjusted. 
The  employees  accepted  a  cut  in  pa.v,  and  had  little 
hard  feeling.  Mr.  Barbour  said  that  this  is  a  good 
example  of  how  to  do  it. 

Concerning  the  problem  of  returned  soldiers,  Mr. 
Barbour  declared  that  the  mining  companies  all  gave 
the  men  their  former  jobs,  but  many  wanted  better 
positions  after  being  in  charge  of  groups  in  France. 
The  four  national  societies  formed  an  employment 
bureau,  which  put  20,000  men  in  touch  with  positions 
in  1919. 

Mining  engineers  are  also  concerned  with  impending 
legislation,  said  Mr.  Barbour.  The  War-Minerals  Re- 
lief Act,  he  declared,  had  "broken  many  hearts  and 
killed  much  patriotism."  He  instanced  the  company 
which  had  built  a  railroad  for  $160,000  at  the  request 
of  the  Government,  but  which  saved  $56,000  by  the  use 
of  it,  and  so  put  in  a  claim  for  $104,000.  The  claim 
was  thrown  out  because  the  company  had  made  a  little 
money  on  its  total  business. 

Referring  to  the  licensing  of  engineers,  Mr.  Barbour 
said  that  mining  engineers  were  against  it.  The  En- 
gineering Council  has  drawn  up  a  bill  to  submit  to 
states  that  desire  this  legislation.  It  was  pointed  out 
that  with  divergent  state  laws  a  consulting  engineer 
with  a  wide  field  of  activity  would  be  in  trouble.  Ore- 
gon, Mr.  Barbour  said,  had  a  law  affecting  mining  en- 
gineers, but  mining  engineers  of  California  and  Colo- 
rado had  killed  or  altered  similar  bills.  Twelve  states 
have  passed  licensing  laws,  but  they  are  designed  to 
apply  particularly  to  structural  and  architectural  en- 
gineers. 

Mine  taxation,  declared  Mr.  Barbour,  is  a  problem 
which  is  practically  a  stone  wall.  The  United  States 
Government  has  asked  the  A.  I.  M.  E.  to  submit  a 
report,  but  mining  engineers  cannot  understand  just 
what  the  Government  wants,  and  the  United  States 
can't  tell  them. 

Respecting  the  position  of  gold  miners,  the  schemes 
put  forward  to  subsidize  the  miner,  and  also  to  tax  gold 
used  in  arts,  Mr.  Barbour  said  that  the  good  old  law  of 
supply  and  demand  must  not  be  disregarded.  He  spoke 
of  the  interest  in  C.  V.  Corless'  paper  on  education  and 
industrial  democracy.  Also,  to  the  paper  by  W.  R. 
Ingalls  on  "Industrial  Co-operation,"  and  Mr.  Ingalls' 
supplementary  papers. 

Mr.  Barbour  discussed  the  movement  of  Winchell  and 
Hoover  to  solve  the  bituminous  coal  problem.  This  was 
followed  by  an  open  forum.  The  views  of  everyone  in 
the  industry  were  being  sought,  and  it  is  hoped  that 
definite  results  will  be  accomplished  soon. 

Following  Mr.  Barbour's  address,  "Molybdenite  in 
the  Lower  Ottawa  Valley"  was  discussed  by  M.  E.  Wil- 
son. This  paper  was  illustrated  by  good  lantern  slides. 
Mr.  Wilson  said: 

"The  statements  emanating  from  various  sources  that 
molybdenum  steel  posesses  important  advantages  for 
certain  special  purposes,  and  the  numerous  requests 
with  regard  to  the  available  supply  of  molybdenum  in 


Canada  that  are  now  being  received  from  Europe,  seem 
to  indicate  that  a  more  active  demand  for  molybdenite 
may  be  anticipated  in  the  ne_;r  future.  It  may  be  of 
interest,  therefore,  to  inquire  just  how  much  molybde- 
nite ore  is  actually  in  sight  in  Canada  at  the  present 
time  and  what  the  future  possibilities  of  the  industry 
will  be  in  case  the  demand  on  the  mineral  should  in- 
crease. The  present  paper  is  an  attempt  to  ansv/er 
these  questions,  for  that  part  of  Canada  from  which  the 
greater  part  of  the  war-time  production  of  molybdenite 
was  derived,  namely  the  Ottawa  Valley.  The  region 
lies  along  the  southern  border  of  Laurentian  highlands 
and  is  underlain  by  formations  known  as  a  basal  com- 
plex. The  latter  are  not  yet  completely  worked  out, 
but  are  probably  composed  of  three  principal  groups  of 
rocks :  (,  1 )  Metamorphosed  marine  sediments  called 
Grenville  series;  (2)  igneous  pyroxenic  and  hornblendic 
rocks;  (3)  batholithic  masses  of  granite,  and  syenite 
gueiss  intrusive  into  (1)  and  (2).  The  types  of  de- 
posits are  (1)  segregations  of  pyrite,  pyrrhotite,  fluor- 
ite,  and  quartz  in  quartz  syenite.  Molybdenite  occurs  in 
thin  seams  and  as  scattered  flakes  in  this  syenite,  but 
chiefly  disseminated  in  siliceous  pyritic  aggregates. 
Five  such  masses  have  been  discovered,  but  all  are 
too  small  to  be  of  importance.  This  kind  of  a  deposit 
was  worked  by  the  Dominion  Molybdenite  Co.,  and  most 
molybdenite  from  the  Quyon  district  was  mined  by  that 
company.  The  zone  was  about  500  ft.  long,  60  ft.  wide 
and  250  ft.  deep.  The  central  mass  was  200  ft.  long, 
50  ft.  wide,  and  75  to  125  ft.  deep.  Average  MoS,  con- 
tent was  li  per  cent  in  upper  part  of  central  ore  mass 
and  0.75  per  cent  or  less  in  the  lower  part.  The  Domin- 
ion Molybdenite  Co.  obtained  800,000  lb.  of  molyb- 
denite from  this  deposit.  (2)  Veins  of  pyrite,  pyr- 
rhotite and  quartz  in  granite  gneiss.  These  differ  from 
(1)  chiefly  in  form.  The  veins  are  a  foot  or  less  wide, 
irregular  and  discontinuous.  Examples  of  the  second 
variety  are  to  be  found  on  properties  of  the  Inter- 
national Molybdenite  Co.,  in  Brougham  Township, 
and  on  the  property  of  the  Steel  Alloys  Corporation  in 
Griffith  Township,  Ontario.  The  Spain  property  has  veins 
close  together,  and  so  can  mine  the  whole  mass  with  a 
molybdenite  content  of  near  :5  per  cent.  (3)  Pegmatite 
dikes  or  pegmatitic  quartz  veins.  These  are  common 
in  the  lower  Ottawa  valley,  but  are  too  low  grade  or 
too  small  to  work.  (.4)  Contact  metamorphic  deposits, 
which  are  the  most  common.  This  form  occurs  where 
granite  or  pegmatite  are  in  contact  with  the  limestone 
of  the  Grenville  series  or  where  pyroxenite  occurs  as  an 
inclusion  in  the  granite  or  pegmatite.  An  example  is 
afforded  at  the  property  of  the  Renfrew  Molybdenum 
Mines,  Ltd.,  in  Brougham  Township,  Ontario,  where 
the  average  molybdenite  content  is  0.95  per  cent.  This 
is  the  second  most  important  molybdenite  mine,  its 
total  production  up  to  the  present  being  100,000  lb. 
When  the  mine  closed  down  the  knowii  ore  was  nearly 
exhausted,  but  it  probably  could  have  developed  much 
more.  This  type  of  deposit  is  most  common,  and  about 
fift.v  such  deposits  are  known. 

All  molybdenite  mines  ore  now  closed  down,  and  not 
much  ore  is  being  developed — possibly  enough  (.al- 
together where  there  are  now  no  mills)  to  run  a  25 
to  50  ton  a  day  mill  for  several  years  on  an  ore  averag- 
ing around  *  per  cent  MoS,,  which  could  be  cobbed  up  to 
2  per  cent. 

The  Steel  Alloys  Corporation  is  now  doing  develop- 
ment  work.     If    it   were   certain    that    present    prices 
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would  continue,  some  molybdenite  would  probably  be 
produced.  Future  production  awaits  demand,  and  no 
doubt  a  large  amount  can  be  opened  up  if  it  is  later 
required. 

After  the  reading  of  Mr.  Wilson's  paper  the  afternoon 
meeting  then  adjourned.  Afternoon  tea  was  served  on 
the  balcony  floor  from  4.30  to  6  o'clock,  at  which  many 
ladies  were  present. 

Monday  Night  Session 

At  the  meeting  of  the  convention  on  Monday  night, 
J.  C.  Nicholl,  general  superintendent  of  the  Inter- 
national Nickel  Co.,  described  the  mining  and  smelting 
operations  as  practiced  at  the  company's  plant.  He  said 
that  the  Creighton  mine  is  one  of  the  best  equipped  and 
most  highly  developed  in  the  world.  Shrinkage  stoping 
is  a  general  practice;  ore  is  being  hoisted  only  from  the 
fourteenth  and  twentieth  levels,  the  material  being 
dropped  through  raises  from  the  upper  levels.  An 
underground  jaw  crusher  reduces  the  ore  to  six  inches. 
This  is  of  great  utility,  as  it  makes  possible  quick  and 
economical  hoisting.  The  skip  stops  less  than  ten  sec- 
onds for  ore  before  starting  up,  including  waiting  for 
signals,  all  of  which  are  repeated.  The  headfi-ame  and 
rock  house  are  165  ft.  high,  the  walls  being  of  hollow 
tile,  that  method  of  construction  proving  a  successful 
experiment  for  keeping  the  building  warm.  The  ore  is 
hand-sorted  on  picking  belts,  and  thence  sent  to  the 
roast  yard,  where  it  is  transferred  to  special  side  dump 
cars,  discharging  on  an  inclined  conveyor  belt  to  an 
ore  bridge  spanning  the  roast  yard  over  a  width  of  two 
beds.  The  ore  is  automatically  distributed  on  the  beds, 
this  superseding  the  former  hand  distribution  by  wheel- 
barrows. The  new  arrangement  is  entirely  successful. 
The  roasted  ore  is  dug  out  by  steam  shovels  and  shipped 
to  the  smelter,  where  it  is  smelted  in  blast  furnaces  to  a 
standard  matte,  which  is  resmelted  in  converters  to  a 
high-grade  copper  and  nickel  matte. 

The  lecture  was  well  illustrated  with  lantern  slides. 
The  only  question  that  was  raised  was  that  put  by  Dr. 
H.  M.  Payne  as  to  how  the  hanging  wall  was  supported. 
The  answer  was  that  it  was  in  part  caved  and  in  part  sup- 
ported by  waste.  Following  Mr.  Nicholl's  talk,  moving 
pictures  of  the  Cobalt  silver  camp  were  presented  by 
the  Ontario  Government.  These  consisted  largely  of 
operations  at  the  mine,  mill,  and  bullion  refinery  at  the 
plant  of  the  Nipissing  Co.  The  pictures  were  excep- 
tionally clear  and  informative.  The  government  is  now 
engaged  in  taking  moving  pictures  of  the  Porcupine 
gold  camp,  also.  The  last  series  shown  depicted  oper- 
ations at  the  Alfred  peat  bog,  in  Ontario,  forty  miles 
east  of  Ottawa.  Automatic  excavators  are  employed  in 
recovering  the  peat.  The  peat  is  then  macerated  while 
containing  88  per  cent  of  water.  The  conveyor  belt  and 
the  distributing  machine  spread  the  macerated  peat  on 
the  ground,  where  it  is  allowed  to  dry.  While  still  damp 
it  is  passed  over  a  ribbed  roller,  which  cuts  it  into 
blocks.  The  dry  blocks  are  then  turned  by  hand,  piled, 
and  finally  shipped.  The  peat  sells  for  $3..50  per  ton, 
f.o.b.  cars.  These  operations  were  illustrated  with  slides 
and  an  excellent  motion  picture  taken  by  the  Ontario 
Government.  The  industry  is  operated  jointly  by  the 
Ontario  and  Dominion  governments.  The  product  is 
used  in  stoves  and  in  fireplaces,  and,  when  mixed  with 
coal  in  furnaces,  develops  between  9,000  and  10,000 
heat  units.  The  illustrations  of  peat  recovery  and  treat- 
ment ended  the  afternoon's  entertainment. 


Tuesday  Session 

On  Tuesday  morning  papers  were  presented  on  coal. 
Luncheon  was  tendered  to  the  delegates  at  1  o'clock  at 
the  King  Edward  Hotel  by  the  city  authorities,  which 
was  followed  by  speeches  by  Mayor  Church,  President 
McDougall,  and  Bradley  Stoughton.  Mr.  Stoughton  was 
well  received  and  made  an  interesting  address.  On 
Tuesday  afternoon  about  fifty  of  the  delegates  went  to 
the  Goodyear  Rubber  Manufacturing  Co.  plant. 

Only  two  oil  papers  were  presented  at  the  session 
beginning  at  2:30  p.m.,  one  by  Dr.  M.  Y.  Williams  and 
one  by  D.  B.  Dowling.  Dr.  Williams  confined  his 
remarks  largely  to  possibilities  of  oil  and  gas  production 
in  southern  Ontario,  as  the  government  report  of  in- 
vestigations in  northern  Ontario  had  not  yet  been  pub- 
lished. He  suggested  that  the  western  section  of  south- 
ern Ontario  was  most  promising,  but  only  a  few  holes 
had  been  drilled  there,  and  the  speaker  was  not  particu- 
larly enthusiastic. 

The  papers  presented  by  W.  F.  Gray,  A.  Maclean  and 
Edgar  Stansfield  were  well  received,  the  latter  proving 
to  be  exceptionally  intei-esting.  Mr.  Stansfield  described 
the  piston  and  roll  devices  of  machines  and  discussed 
the  question  of  getting  a  suitable  smokeless  binder.  The 
Canadian  government  has  not  yet  developed  fuel  oil 
briquettes  which  are  commercially   satisfactory. 

On  Tuesday  afternoon  a  paper  on  coal  was  presented 
by  M.  A.  Mclnnis.  This  was  in  addition  to  two  papers 
on  oil. 

The  oil  paper  by  Mr.  Dowling  drew  attention  to  the 
fact  that  the  unbroken  areas  of  western  Canada  were 
most  important  as  sources  of  oil.  The  depression  east 
of  the  Rocky  Mountains  is  in  his  estimation  a  poor  place 
for  investigation,  as  oil,  if  it  is  to  be  found  there,  would 
occur  at  great  depth.  Mr.  Dowling  considers  the  Middle 
Devonian  as  the  most  likely  oil  for«iation,  and  believes 
that  investigation  should  be  confined  to  areas  where 
these  rocks  can  be  easily  reached.  He  expressed  the 
opinion  that  there  are  opportunities  for  oil  exploration 
work  at  the  edge  of  the  uplift.  Wyoming  and  Colorado 
oil  are  found  at  the  edge  of  depressions.  The  high- 
grade  oils  within  ,50  to  60  deg.  Be.  are  probably  dis- 
tillation products  from  petroleum  existing  at  lower 
levels.  He  mentioned  oil  seeps  on  the  Great  Slave  Lake 
and  the  oil  springs  and  shales  along  the  MacKenzie 
River.  Cretaceous  rocks  lie  on  top  in  these  districts, 
but  the  oil  probably  seeps  up  through  fissures  from  the 
Middle  Devonian.  The  Peace  River  wells  are  about 
1,100  ft.  deep,  and  average  approximately  ten  barrels 
daily.  The  drillers  were  not  satisfied,  and  drilled  deeper, 
flooding  the  wells  with  salt  water  and  seriously  injuring 
the  field.  Mr.  Dowling  thought  it  would  have  been  a 
good  plan  to  drill  below  where  the  salt  water  occurred, 
in  order  to  reach  the  Middle  Devonian,  where  more  oil 
might  have  been  encountered.  Oil  has  been  found  in 
Cambrian  and  Pre-Cambrian  formations,  «nd  these 
occurrences  have  been  studied  by  government  geologists. 
Dr.  T.  0.  Bosworth  in  his  paper  on  oil  in  western  Can- 
ada expressed  the  opinion  that  the  oil  belongs  in  Cam- 
brian and  Pre-Cambrian  formations,  but  Dowling  is  of 
the  opinion  that  an  overthrust  has  occurred.  The  oil 
is  very  light  and  is  probably  a  distillation  product  from 
other  formations. 

The  smoker  held  on  Tuesday  evening  was  a  great 
success.  There  were  entertaining  musical  numbers,  and 
many  good  stories  by  visiting  delegates.  The  fact  that 
the  neighboring  province — Quebec — is  "wet'    added  not 
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a  little  to  the  success  of  the  occasion.  A  parody  on  the 
popular  ditty  concerning  the  "Smiles  That  Make  Us 
Happy"  ran: 

There  are  mines  that  make  us  happy, 

There  are  mines  that  make  us  blue. 

There  are  mines  that  steal  away  the  tear-drops 

As  the  sunbeams  steal  away  the  dew; 

There   are  mines   that  have   the   ore-shoot   faulted 

Where  the  ore's  forever  lost  to  view, 

But  the  mines  that  fill  my  heart  with  sunshine 

Are  the  mines   that   I   sold  to  you. 

"Foghorn"  McDonald,  known  throughout  the  North 
Country,  sang  "Drill,  Ye  Terriers,  Drill." 

Wednesday  Session 

On  Wednesday  morning  the  first  paper,  on  "Expecta- 
tions," by  G.  R.  Mickle,  was  rather  brief.  It  outlined 
a  system  of  judging  the  profits  of  gold  and  silver  mining 
companies  as  a  basis  for  taxation.  It  also  showed  what 
proportion  of  gross  profits  was  expended  in  various 
fixed  charges  for  the  years  1917-1918.  It  was  illus- 
trated by  lantern  slides.  The  speaker  stated  that  sim- 
ilar figures  should  be  drawn  up  for  at  least  twenty 
years,  to  find  out  how  these  mining  industries  stood  as  a 
whole;  then,  knowing  past  figures,  future  conditions 
could  be  judged  and  proper  taxes  or  bounties  levied.  Mr. 
Mickle  is  the  mine  assessor  of  the  Province  of  Ontario. 
There  was  little  discussion  of  this  paper. 

The  next  address  was  by  the  Hon.  John  A.  Campbell, 
Member  of  Parliament  from  Manitoba.  He  spoke  from 
the  standpoint  of  Manitoba  and  the  prairie  provinces, 
stating  that  mineral  deposits  have  been  discovered  in 
northern  Manitoba  in  three  areas — Star  Lake,  Rice  Lake 
and  a  vast  region  north  of  The  Pas,  the  latter  territory 
stretching  140  miles  on  Beaver  Lake  to  Herb  Lake.  In 
this  area  copper  is  the  most  important  mineral,  but 
there  is  some  gold.  The  Mandy  mine  is  a  spectacular 
deposit.  It  has  been  shipping  high-gi-ade  copper  ore  for 
three  or  four  years,  but  has  shipped  nothing  this  winter, 
although  15,000  tons  was  sent  out  the  winter  of  1918- 
1919.  The  ore  is  hauled  forty  miles  to  Sturgeon  Land- 
ing by  team,  thence  by  boat  130  miles,  and  then  by 
railroad  1,500  miles  to  the  Trail  smelter  in  British 
Columbia.  This  ore  is  worth  over  $100  per  ton.  The 
high-grade  chalcopyrite  ore  is  now  exhausted,  and  a  rail- 
road will  be  required  before  the  low-grade  ore  can  be 
worked.  There  are  still  8,000  tons  of  high-grade  ore 
at  Sturgeon  Landing  dump,  which  will  be  shipped  this 
summer.  Diamond  drilling  has  proved  200,000  tons  of 
$50  to  $60  ore. 

About  four  miles  from  Mandy  is  the  Flin  Flon  deposit, 
where  18,000,000  to  20,000,000  tons  of  $8  to  $10  ore  has 
been  proved  by  two  years'  diamond  drilling.  This 
deposit  requires  a  smelter  on  the  ground,  which  would 
necessitate  an  eighty-mile  railroad  from  The  Pas.  The 
building  of  the  Hudson  Bay  Railroad  has  materially 
aided  the  development  of  the  district.  At  Herb  Lake 
the  Rex  gold  claim  has  shipped  some  ore,  but  is  now 
closed  down,  awaiting  return  to  normal  conditions. 
Almost  no  development  has  been  done. 

Mr.  Campbell  set  forth  that  the  resources  of  this  dis- 
trict should  be  developed.  The  Dominion  Government, 
he  stated,  now  owns  the  natural  resources  of  the  three 
prairie  provinces,  Manitoba,  Saskatchewan,  and  Alberta. 
It  has  given  its  promise  to  turn  these  resources  over  to 
the  provinces,  but  nothing  has  been  done.  The  Dominion 
has  no  mining  law,  but  only  mining  regulations,  which 
are  frequently   changed,   so   that  the   mining   operator 


never  knows  where  he  stands,  and  points  are  continually 
coming  up  which  are  not  covered  in  the  regulations. 
There  must  be  decided,  also,  the  question  whether  pros- 
pecting should  be  free  or  licensed,  and  also  whether 
leases  or  grants  should  be  issued  to  discoverers  and 
locators  of  mining  claims.  The  Western  operators  are 
against  the  leasing  system,  but  the  main  thing  is  to  get 
a  safe  title  under  any  name.  The  provision  in  the 
Dominion  regulations  as  to  royalties  on  ores  produced 
is  indefinite  and  unsatisfactory,  and  is  now  being 
revised.  It  is  important  that  the  royalties  should  not 
be  so  large  as  to  absorb  all  the  profits. 

Mr.  Campbell,  continuing,  praised  the  Canadian  Geo- 
logical Survey  members  very  highly,  and  entered  a  plea 
for  higher  salaries.  He  also  urged  the  necessity  of  a 
real  department  of  mines  and  a  real  mining  law,  and 
discussed  the  plan  of  forming  prospecting  parties  of 
returned  soldiers,  who  would  receive  small  salaries  and 
part  or  all  of  what  they  find.  The  Dominion  Govern- 
ment has  turned  down  this  plan,  but  the  provinces 
might  do  well  to  adopt  it. 

In  conclusion,  Mr.  Campbell  stated  that  the  mineral 
resources  of  middle  north  Canada  must  be  developed  in 
order  to  pay  the  national  debt,  and  that  the  laissez  faire 
policy  must  stop. 

In  discussion,  George  C.  Bateman  said  that  certain 
interests  had  just  purchased  a  share  in  the  Mandy  mine, 
and  that  $60,000  worth  of  supplies  would  be  sent  in 
before  the  break-up. 

Mr.  Louis  Simpson  then  delivered  an  impassioned 
appeal  to  let  mining  machinery  not  made  in  Canada 
come  in  duty  free,  saying  that  present  customs  laws 
favor  big  interests  and  are  unduly  hard  on  prospectors 
and  developers.  He  cited  the  case  of  several  New  York 
investors  who  had  intended  to  expend  $5,000,000  in 
developing  the  oil  shale  of  eastern  Canada,  but  who 
refused  to  proceed  w'hen  they  found  that  over  $1,000,000 
w^ould  be  required  for  duty  on  machinery. 

The  next  paper  was  by  J.  B.  Porter  and  was  a  report 
of  the  Committee  of  Engineering  Standardization.  The 
speaker  would  like  to  hear  from  all  those  who  have  had 
troubles  because  of  the  lack  of  standardization. 

Wednesday  morning's  session  was  closed  by  the 
presentation  of  W.  S.  Landis'  paper  on  cyanide.  In  the 
course  of  his  address  Mr.  Landis  explained  that  cyanide 
has  many  uses  besides  those  incident  to  mining.  Be- 
fore 1917  there  were  only  two  processes  of  cyanide 
manufacture.  The  Castner  process  was  the  most  com- 
mon, but  it  was  never  installed  in  Canada.  The  proc- 
ess makes  a  96  to  98  per  cent  product.  Another  proc- 
ess of  cyanide  production  used  to  some  extent  in  Ger- 
many employs  a  waste  product  of  the  sugar-beet  indus- 
try. High  prices  in  1916  caused  the  American  Cyana- 
mid  Co.  to  employ  a  new  process.  The  first  unit  of  a  new 
plant  at  Niagara  Falls,  Ont.,  was  started  in  January, 
1917.  Cyanamid  is  a  cheap  nitrogenous  fertilizer.  It 
is  mixed  with  common  salt  and  melted  in  an  electrolytic 
furnace.  Power,  temperature  requirements,  and  upkeep 
expenses  are  small. 

The  furnace  is  tapped  continuously  and  the  cyanide 
is  cooled  in  black  flakes.  Lime  and  salt  are  the  prin- 
ciple impurities,  and  sodium  cyanide  equivalent  to  22 
per  cent  was  produced  in  1917.  A  continuously  operat- 
ing furnace  was  developed  in  1918,  and  the  grade  of 
the  product  was  raised  to  30  per  cent.  In  1919,  the 
grade  was  further  improved  to  36  per  cent  sodium  cyan- 
ide equivalent,  and  this  product  was  called  Aero  brand. 
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Grade  X.  At  the  end  of  1919  Grade  XX,  which  is  a 
46  per  cent  cyanide,  was  put  on  the  market,  and  the 
company  expects  within  a  few  weeks  to  raise  the  grade 
to  better  than  50  per  cent. 

The  cyanide  flakes,  as  produced,  ai-e  less  than  one- 
sixteenth  on  an  inch  thick  and  are  from  one-quarter  to 
one-half  square  inch  in  area.  They  dissolve  readily  by 
agitation  anywhere  within  the  mill  circuit.  Dry  cyan- 
id*  is  packed  in  400-lb.  drums,  which  must  be  kept  dry. 
Calcium  carbide  is  present  in  small  (juantities.  This 
liberates  acetelyne,  so  that  mills  must  be  ventilated. 
It  must  not  be  added  to  a  pregnant  solution,  as  the  gold 
would  be  precipitated.  There  is  absolutely  no  danger 
connected  with  its  used,  as  has  been  reported.  It  has 
been  tested  for  use  in  Mexican  mills  with  exactly  the 
same  results  as  an  equivalent  amount  of  high-grade 
cyanide. 

There  was  no  discussion  on  this  paper.  ' 

On  Wednesday  afternoon  Dr.  Harvie  presented  his 
paper  on  the  "Geology  of  Quebec  Asbestos  Deposits." 
This  was  followed  by  a  paper  on  nickel  coinage  by  C.  E. 
McDonald.  Mr.  McDonald  went  into  the  history  of  the 
subject  and  presented  the  advantages  this  metal  pos- 
sesses for  this  purpose.  He  recommended  its  adoption 
by  Canada  on  economic  as  well  as  sentimental  grounds. 
He  said  that  pure  nickel  was  preferable  to  any  alloy. 
Considerable  discussion  followed,  everyone  seeming  to 
be  in  favor  of  the  suggestion,  and  a  resolution  was 
prepared  asking  the  Canadian  Government  to  consider 
minting  five-  and  ten-cent  nickel  coins. 

The  next  paper  was  by  A.  P.  Coleman  on  "Lost 
Placers  of  Ontario."  Mr.  Coleman  said  that  in  the 
Porcupine  and  Cobalt  areas  there  had  been  eroded  mil- 
lions of  tons  of  ore,  and  this  was  no  doubt  lying  in 
placer  beds  somewhere.  He  suggested  that  it  was 
probably  under  the  old  Paleozoic  rocks  of  the  Hudson 
Bay  slope.  He  thought  the  silver  might  lie  under  the 
clay  belt,  and  probably  more  silver  had  been  eroded 
than  had  been  mined. 

J.  G.  McMillan's  paper,  an  interesting  account  of 
"Recent  Developments  in  Mining  in  Northern  Ontario," 
gave  the  following:  The  principal  factors  causing 
changes  at  Cobalt  were  the  price  of  silver,  the  lower- 
grade  ore  at  present  mined,  and  the  use  of  flotation. 
The  cobalt  in  residues  sold  for  about  50c  per  lb.,  but 
was  at  one  time  up  to  70c.  Before  the  war  75  per  cent 
extraction  was  obi-ained  from  20-oz.  ore.  Cyanide  mills 
recovered  10  to  15  per  cent  more,  but  this  system  was 
too  expensive  for  adoption  by  small  mills.  The  first 
600-ton  Callow  flotation  plant  was  started  Sept.  19, 
1916,  by  T.  L.  Jones,  of  the  Buff'alo  mines.  Today  the 
flotation  plants  total  1,600  tons'  daily  capacity. 

Stamp  batteries  are  now  equipped  with  two-  and 
three-mesh  screens  instead  of  fourteen  mesh,  and  re- 
grinding  is  done  in  tube  mills.  Coniagas  in  1914  made 
a  four  to  five  ounce  table  tailings.  At  present  on  a 
10-oz.  ore,  flotation  tailing  runs  1  oz.  The  rougher 
cells  give  a  30-oz.  concentrate,  the  first  cleaner  a  100- 
oz.  concentrate.  Sodium  silicate  is  then  added.  The 
third  cleaner  gives  a  200-oz.  product  and  the  fourth 
cleaner  a  500-oz.  concentrate,  which  is  shipped.  One 
company  treats  its  own  concentrates  by  a  chloridizing 
roast;  leaching  and  the  precipitation  of  the  solutions  is 
made  on  copper.  The  copper  which  enters  the  solu- 
tion is  recovered  by  precipation  on  iron. 

In  mining  some  of  the  stopes  are  from  30  to  40  ft. 


wide.   ^Coniagas  now  has  two  stopes  over  60  ft.  wide, 
the  greater  width  having  been  obtained  by  the  removal       I 
of  pillars  and  slabbing  off  the  sides  of  the  slope.     Ley-        ■ 
ner  drills  are  in  use. 

Miller  Lake-O'Brien,  in  the  Gowganda  district,  has 
produced  1,000,000  oz.  yearly  for  three  years.  In  the 
Porcupine  district  the  Hollinger  mine  has  now  twenty- 
seven  miles  of  underground  workings.  One  thousand 
feet  of  diamond  drilling  is  done  weekly,  and  450  ft.  of 
development  work.  The  ore  averaged  last  year  $9.44. 
The  number  of  men  employed  averaged  1,207.  The 
daily  tonnage  treated  was  2,300  tons.  The  deepest 
shaft  is  on  the  Acme  property  and  is  1,320  ft. 

Hollinger  has  been  experimenting  this  year  with  the 
Armstrong  shovel,  a  mechanical  mucker.  It  has  not 
proved  to  be  an  entire  success,  but  it  is  thought  that 
it  can  be  modified  to  suit  the  underground  conditions 
at  this  property.  This  type  of  machine  has  also  been 
ordered  by  the  Dome  and  Mclntyre  for  trial.  The 
Mclntyre  has  the  deepest  shaft  in  the  camp,  1,550  ft. 
The  ore  becomes  consistently  wider  and  grows  better 
with  depth.  Mechanical  haulage  is  used  on  the  900  and 
the  1,000  levels. 

Dome  has  established  a  record  for  the  district  of 
seven  tons  mined  per  man  per  day  underground.  For 
the  total  number  of  men  the  tonnage  ratio  is  three  tons 
per  man  per  day.  The  Crowe  vacuum  process,  first 
used  at  Teck  Hughes,  is  now  used  also  at  the  Dome  and 
Mclntyre.  The  new  Dome  refinery  is  a  model  plant. 
The  Dome  uses  only  one-quarter  of  the  amount  of  zinc 
required  before  the  Crowe  process  was  installed. 

Kirkland  Lake,  an  interesting  gold  district,  has  six 
mines,  employing  300  men.  One  shaft  is  down  700  ft. 
Other  properties  were  discussed.  The  author  made  a 
plea  for  engineers  to  manage  mines  and  said  the  Miller 
Independence  had  been  run  by  a  man  who  spent  $100,- 
000  but  had  no  knowledge  of  mining  and  that  the 
Associated  Goldfields  is  being  managed  by  a  Toronto 
dentist.  T.  L.  Tanton's  paper,  illustrated  by  slides 
showing  a  new  vein  near  this  property,  followed.  J.  \V. 
Evan's  paper  briefly  described  deposits  or  iron,  gold, 
silver,  galena,  pyrites,  molybdenite,  mica,  marble, 
quartzite,  traprock,  corundum,  and  actinolite.  The  py- 
rites deposits  are  the  purest  on  the  continent.  The 
mica  mine  in  eastern  Ontario  is  also  the  largest  of 
its  kind  on  the  continent.  It  is  operated  by  the  Gen- 
eral Electric  Co.  Southeastern  Ontario  needs  and  de- 
serves greater  commercial  development.  This  finished 
the  presentation  of  papers. 

At  the  banquet  in  the  evening,  speeches  were  made 
by  Harry  Mills,  Minister  of  Mines  of  Ontario;  E.  P. 
Mathewson,  Bradley  Stoughton,  and  others.  The  din- 
ner was  punctuated  by  singing  and  college  yells,  in- 
cluding a  barnyard  yell  invented  by  E.  A.  Collins.  A 
high  time  was  enjoyed  by  all,  but  nobody  was  arrested, 
according  to  the  latest  midnight  bulletins. 


Airplanes  for  Granby 

A  dispatch  to  the  New  York  newspapers,  from  Van- 
couver, under  date  of  March  10,  is  as  follows: 

Airplanes  Will  Transport  Ore 

Vancouver,  B.  C,  March  10. — Four  airplanes  are  to  be 
used  this  summer  in  cai-ryinp  ore  from  mines  of  the  Gran- 
by Mining  Co.  twelve  miles  to  tidewater  at  Stewart,  B.  C, 
it  was  announced  today.  Each  plane  will  carry  1,000 
lb.  of  ore  a  trip.  Freight  charges,  it  is  estimated,  will  be 
reduced  50  per  cent  by  airplane  transportation. 
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Canadian  Mining  Engineer— His  Status 


By  James  McEvoy 


ENGINEERS  and  technical  professional  organiza- 
tions in  Canada  have  accorded  a  good  deal  of 
attention  to  the  status  of  the  engineer  for  the  last 
twenty  years  or  more,  and  during  the  last  two  or  three 
years  that  attention  has  increased  in  geometrical  pro- 
gression. As  the  subject  has  been  selected  for  discus- 
sion at  the  meeting,  it  is  desirable  to  have  a  brief 
summary  of  what  has  been  done  up  to  this  date,  so 
that  those  taking  part  in  the  discussion  may  get  oif  at 
an  even  start. 

During  the  early  years  in  tne  lifetime  of  this  Cana- 
dian Mining  Institute,  efforts  were  made  in  some  of  the 
provinces  to  have  legislation  passed  regulating  the  prac- 
tice of  engineering  of  all  kinds,  civil,  mining  and  other, 
but  representation  made  to  the  legislatures  by  the 
members  of  the  Mining  Institute  succeeded  either  in 
having  the  bills  withdrawm,  or  in  having  mining  oper- 
ations omitted  from  the  list  of  engineering  work  com- 
ing under  the  provisions  of  the  acts.  In  1898  an  act 
was  passed  in  Quebec  regulating  engineering  work,  and 
the  clause  which  determines  the  scope  of  the  law  reads 
as  follows:  "The  expression  'civil  engineer'  means  any- 
one who  acts  or  practices  as  an  engineer  in  advising 
on,  in  making  measurements  for,  or  in  laying  out, 
designing  or  supervising  the  construction  of  railways, 
metallic  bridges,  wooden  bridges,  the  cost  of  which  ex- 
ceeds $600;  public  buildings  requiring  engineering 
knowledge  and  experience,  roads,  canals,  harbors,  river 
improvements,  lighthouses  and  hydraulic,  municipal 
electrical,  mechanical  or  other  engineering  works,  not 
including  government  colonization  roads  or  ordinary 
roads  in  municipalities,  but  does  not  apply  to  mere 
skilled  artisan  or  workman." 

The  terms  of  the  law  provided  that  no  one  except 
a  member  of  the  Canadian  Society  of  Civil  Engineers 
could  act  as  engineer  in  any  work  coming  under  the 
above  definition,  and  this  act  has  been  amended  this 
year,  making  the  provision  apply  to  anyone  not  a  mem- 
ber of  a  corporation  of  engineers.  Control  of  this 
corporation  is  vested  entirely  in  the  members  through 
their  elected  representatives. 

It  is  of  interest  to  note  that  no  mention  is  made 
of  mining  engineering,  so  that  the  mining  profession 
is  not  affected  unless  an  attempt  should  be  made  to 
have  the  general  clause  "or  other  engineering  works" 
embrace  mining  operations.  The  act  practically  creates 
a  close  corporation,  but  the  terms  of  the  definition  of 
an  engineer  are  loose,  and  as  far  as  I  can  learn  the 
law  is  not  enforced. 

We  have  members  from  the  Western  provinces  here 
who  can  tell  us  of  the  legislation  there.  Manitoba  has 
passed  an  act  which  I  believe  does  apply  to  mining  engi- 
neers, but  I  have  been  disappointed  in  not  getting  a 
copy  of  it  in  time  for  this  meeting.  Similar  legislation 
is  pending  in  other  provinces,  both  east  and  west. 

A  little  over  a  year  ago  the  Engineering  Institute  of 
Canada  called  a  committee  together  in  Montreal,  con- 
sisting of  a  representative  from  each  of  the  provinces  in 
the  Dominion,  to  prepare  a  bill  which  might  be  used 
as  a  basis  of  legislation  in  all  of  the  provinces,  and  thus 
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secure  some  degree  of  uniformity.  This  committee  had 
many  consecutive  sessions  and  reported  with  a  model 
act,  which  was  printed  in  the  committee's  Journal. 

This  bill  has  been  discussed  by  individual  membei's 
of  the  Canadian  Mining  Institute,  and  some  of  the 
branches  have  passed  resolutions  of  objections  to  some 
of  its  provisions.  As  yet,  however,  this  Institute  as  a 
whole  has  not  decided  on  any  policy  in  the  matter,  nor 
has  it,  as  far  as  the  ordinary  member  knows,  even  con- 
sidered it. 

The  problem  of  devising  suitable  legislation  is  one 
which  gives  rise  to  very  decided  opinions,  differing 
one  from  the  other,  to  the  extreme  of  being  diametrically 
opposed.  It  is  not  a  problem  concerning  Ontario  alone, 
but  is  of  importance  to  the  entire  dominion,  and  it  is 
also  today  a  live  question  in  England  and  the  United 
States. 

A  careful  and  analytical  report  on  a  study  of  profes- 
sional organizations  in  England  has  been  made  recently 
by  Sydney  and  Beatrice  Webb,  which  was  printed  in  the 
Engineering  News-Record.  It  shows  a  wide  range  of 
difference  for  the  several  professions,  varying  all  the 
way  from  a  typical  trades-union  organization  to  the 
type  which  practically  considers  only  the  ethical  side 
of  the  profession. 

There  are  a  few  facts  which  apply  generally  to  the 
problem  of  legislation  for  engineers,  no  matter  what 
particular  branch  of  engineering  we  have  in  mind;  for 
example :  Engineers  can  be  divided  into  two  classes,  viz., 
employing  engineers  and  employed  engineers,  and  the 
views  of  these  two  classes  are  not  likely  to  coincide. 

And  again,  in  all  professional  organizations  we  have 
a  group  of  the  older  members,  and  a  group  of  the  newer 
or  rank-and-file  members.  The  boundary  between  these 
two  groups  may  not  be  clearly  marked,  but  the  groups 
exist  with  the  boundary  at  some  point  between  them. 
Administration  of  the  affairs  of  the  organizations  is 
generally  in  the  hands  of  the  older  members,  or  per- 
haps it  would  be  better  to  say  in  the  hands  of  those 
standing  high  in  the  profession.  Hence  there  is  a  more 
or  less  articulate  demand  from  the  rank  and  file  for 
reform,  for  something  which  will  make  a  change,  and 
they  are  inclined  to  view  with  suspicion  proposed  legis- 
lation, because  they  fear  it  may  be  favoring  the  men 
at  the  head  of  the  profession. 

On  the  other  hand,  it  is  contended  that  practically 
all  recently  proposed  legislation  would  be  of  direct  bene- 
fit to  the  rank  and  file,  and  of  no  particular  benefit  to  the 
men  at  the  head,  except  in  so  far  as  it  might  elevate 
the  standing  of  the  profession  as  a  whole. 

There  is  a  tendency  in  all  professional  organizations 
to  develop  groups  having  special  interests,  and,  when 
this  grouping  reaches  a  certain  stage,  to  split  up  into 
separate  organizations.  Unless  the  parent  organiza- 
tion is  of  a  sufficient  size  to  stand  this,  the  result  is 
likely  to  be  the  disintegration  of  the  main  body. 

Now,  what  is  the  main  objective  of  legislation  for 
the  engineer;  is  it  to  be  made  for  the  benefit  of  the 
members  of  the  profession,  or  is  it  to  be  for  the 
benefit^of  the  community — in  other  words,  is  it  to  be  for 
self-interest  or  for  service?  There  may  be  some  who 
hold  that  it  is  not  practicable  to  aim  at  altruistic  ideals, 
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but  it  may  be  worth  their  while  to  remember  a  very 
wise  old  saying  which  tells  you  that,  having  first  at- 
tained what  may  here  be  said  to  be  something  of  good 
to  the  community,  then  all  these  other  things  shall  be 
added  unto  you.  In  other  words,  if  an  organization 
succeeds  in  passing  an  act  which  will  be  for  the  public 
weal,  then  that  act  will  react  to  their  ovra  benefit.  To 
put  the  matter  in  still  other  words,  should  our  attitude 
be  "what  is  there  in  it  for  me,"  or  should  it  be  "will 
this  be  of  public  service?" 

I  have  endeavored  so  far  to  outline  some  points  of 
view  of  the  question  without  any  personal  bias,  and 
now,  if  it  be  pei-missible,  I  will  make  a  few  suggestions 
which  you  may  consider  only  my  personal  views: 

First — It  is  yet  an  open  question  whether  or  not  we 
need  any  legislation  for  mining  engineers.  However, 
we  must  bear  in  mind  that  if  we  do  not  legislate  for 
ourselves,  somebody  else  will  legislate  for  us,  unless 
we  are  perpetually  armed  against  outside  interference. 

Second — That  legislation  which  may  be  suitable  for 
other  branches  of  engineering  may  not,  in  fact  is  not, 
at  all  likely  to  satisfy  the  needs  of  the  mining  profes- 
sion, or  the  mining  industry.  Special  provision  for  the 
government  of  mining  engineers  is  essential,  whether 
this  be  afforded  by  special  clauses  in  one  all-embracing 
law  or  by  means  of  a  separate  ancillary  statute. 

Third — There  is  grave  danger  to  the  mining  indus- 
try if  legislation  of  too  exclusive  a  character  is  enacted. 
It  ought  to  be  freely  admitted  that  the  owner  of  a  prop- 
erty can  engage  any  one  he  likes  to  tell  him  what  he 
thinks  of  it,  and  how  it  should  be  worked.  If  the  for- 
eign capitalist  cannot  freely  send  his  own  man,  in  whose 
judgment  he  has  confidence,  to  advise  him  about  in- 
vestment, then  without  doubt  the  development  of  our 
resources  will  suffer. 

Fourth — That  not  only  for  the  good  to  the  public,  but 
also  for  the  welfare  of  the  members  of  the  profession 
itself,  it  is  not  desirable  to  have  the  profession  a  close 
corporation.  This  may  appear  to  be  a  debatable  point, 
but,  while  I  am  open  to  conviction,  it  is  the  opinion  I 
now  hold  after  a  good  deal  of  thought  on  the  subject. 

Fifth — That  the  administration  or  government  of  the 
pi-ofession  should  be  carried  out  with  the  assistance  and 
advice  of  members  of  good  standing. 

Sixth — It  is  very  doubtful  whether  in  any  legislative 
act  there  is  a  satisfactory  definition  of  what  work  is 
legally  termed  mining  engineering. 

The  application  of  science  to  industry  is  constantly 
progressing,  and  a  correct  definition  today  will  likely 
be  obsolete  in  a  few  years.  It  might  be  better  to  leave 
the  decision  as  to  what  constitutes  mining  engineering 
to  a  board  of  professional  men. 


Cleaning  Converter  Slag  at  Anaconda 

The  Anaconda  reverberatory  furnace  for  cleaning 
converter  slag  has  been  very  successful,  according  to 
Frederick  Laist  and  H.  J.  Maguire,  who  prepared  a 
paper  on  the  subject  for  the  February  meeting  of  the 
A.  I.  M.  E.  in  New  York.  The  furnace  is  unusually 
large,  being  153  ft.  long  and  23  ft.  4  in.  wide,  with 
a  flue  area  of  51  sq.ft.     It  is  fired  by  powdered  coal. 

The  charge  to  the  furnace  consists  of  about  54  per 
cent  of  molten  converter  slag,  38  per  cent  of  calcines, 
6  per  cent  of  concentrates  and  2  per  cent  of  tailings. 
The  total  daily  charge  is  about  1,000  tons,  which 
requires  about  seventy-nine  tons  of  coal.  The  ratio 
of  cold  charge  to  coal  is  5.8  to  1 


the  above  charge  averaged  0.55  per  cent  copper,  the 
matte  produced  being  about  40  per  cent. 

The  furnace  was  shut  down  in  February,  1919,  after 
a  run  of  409  days  since  a  general  repair  was  made. 
The  roof  and  part  of  the  side  walls  were  re-bricked 
for  a  distance  of  42  ft.  from  the  coal  burners;  the 
roof,  for  a  distance  of  15  ft.,  was  also  rebuilt. 


February  Mining  Dividends 

Mining  dividends  paid  in  Februarj%  1920,  by  eleven 
United  States  mining  and  metallurgical  companies 
amounted  to  $3,870,859,  as  compared  with  $8,088,946  in 
February,  1919,  paid  by  eighteen  companies.  Canadian 
or  Mexican  companies  disbursed  $366,000  in  February, 
1920,  as  compared  with  $1,568,500  in  February,  1919. 
Details  of  February,  1920,  dividends  appear  in  the 
following  table: 

r.  S.  Mining  all  d  Metallurgical  Companies  Per 

situation  Share  Totals 

Am.  Zine,  Lead  &  Sm,  pfd U.S.  $1    50  $120,810 

Anaconda,  c.  s.z Mont.  I    00  2.331.250 

.\ri2.  Silver  Mines Nev.  03  13.500 

Central  Eureka,  g Cal.  05  19.631 

Chief  Consol.  s.gl Utah  .10  88.422 

Fanny  Rawlings,  g Col.  .  005  5.000 

Internat.  Nickel,  pf I".  S.-Can.  1    50  133.689 

Miami  Copper   Aris.  .50  373.557 

Mohawk  Mining,  c Mich.  1.50  150.000 

Quincy  Mining,  c .'...;'..  Mich.  1.00  110.000 

United  Verde  Exten.,  c Ariz.  .50  525,000 

Canadian  and  Mexican  Mining  Companies 

Amparo  Mining,  gs  Mex.  $0  05  100.000 

Coniagas  Mines,  Ltd  ,  s  Ont  025  20.000 

Hollinger  Cons.  Gold  Ont.  05  246,000 

Two  holding  companies  reported  pajTnents  in  Febru- 
ary, viz.  the  General  Development  Co.,  61  Broadway,  of 
50c.  per  share,  amounting  to  $60,000,  and  the  White 
Knob  Copper  &  Development  Co.,  of  California,  5c.  per 
share,  amounting  to  $10,000.  It  is  of  interest  to  note 
that  the  Fanny  Rawlings  Co.  has  resumed  dividends, 
after  suspension  since  1908. 


St.  Joseph  Lead  Co. 

The  report  of  the  St.  .Joseph  Lead  Co.  for  the  year 
ended  Dec.  31,  1919,  states  that  the  company,  after 
running  at  reduced  output  throughout  the  year  1919, 
was  encouraged  to  return  to  full  production  in  January 
by  a  strong  and  healthy  demand  for  its  products.  The 
company's  mines  produced  1,978,922  tons  of  ore,  and  its 
mills  produced  114,449  tons  of  lead  concentrates.  The 
smelter  was  shut  down  for  repairs  in  February,  1919, 
and  did  not  resume  operations  until  October,  1919. 
During  that  period  the  current  output  of  the  company's 
mills  was  smelted  on  toll  at  the  neighboring  smelters 
of  Collinsville  and  Federal.  In  the  year  1919  dividends 
to  the  amount  of  $1,550,478.60  were  paid  to  share- 
holders. 

February  Pig-iron  Production 

Coke  and  anthracite  pig  iron  production  during  Febru- 
ary totaled  2,978,879  tons,  or  an  average  of  102,720  tons 
per  day,  according  to  Ii-on  Age.  This  production  shows 
an  increase  over  the  daily  average  during  January, 
which  amounted  to  97,264  tons,  or  a  total  of  97,264  tons. 


Among  highly  specialized  enterprises  noted  is  the 
Sardine  Tin  Mine  in  Australia,  operated  by  the  Sardine 
Option  Syndicate,  Ewan,  Kangaroo  Hills  field.  Prob- 
ably the  option  offered  by  the  syndicate  refers  to  a 
choice  between  the  domestic  and  the  imported  kind. 
Personally  we  find  the  imported  kind  much  superior  to 
the  domestic,  which  we  imagine  are  not  sardines  at 
The  slag  loss  withall  but  young  codfish  or  something. 
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Hennen  Jennings 

HENNEN  JENNINGS,  who  died  in  Washington  on 
March  5,  was  a  mining  engineer.  He  was  a  big  man 
in  intellect,  but  more  so  in  wholesome  character  and  the 
elements  which  have  contributed  so  much  to  mark  a 
considerable  group  of  able  and  successful  engineers  who 
have  enriched  the  annals  of  mining  engineering  in 
America  and  in  foreign  countries  as  well;  for  few  engi- 
neers of  Mr.  Jennings'  time  there  were  who  did  not 
receive  recognition  from  important  mining  companies 
abroad. 

Jennings  was  born  at  Hawesville,  Ky.,  in  1854.  His 
mother,  a  woman  of  rare  culture,  was  his  first  teacher 
and  provided  the  inspiration  which  made  him  the  man 
he  was  and  continued  to  be  through  life.  His  father 
was  interested  in  coal  mining,  and  this  no  doubt  was  an 
important  factor  in  influencing  him  to  follow  the 
career  of  mining  engineer.  In  1877,  he  was  graduated  in 


HEXNEN  JENNINGS 

3ivil  engineering  from  the  Lawrence  Scientific  School, 
Harvard  University.  Prof.  N.  S.  Shaler  was  one  of  his 
early  instructors  and  helped  Jennings  to  lay  the 
beginning  of  a  broad  and  liberal  education.  With  the 
students  and  the  distinguished  men  of  the  70's,  of  which 
there  was  an  important  nucleus  at  Harvard,  he  made 
many  friends.  His  first  mining  work  was  as  an  account- 
ant at  the  North  Bloomfield  mine,  in  California,  a 
famous  hydraulic  mine  of  that  period.  He  then  went 
to  the  New  Almaden  quicksilver  mines,  beginning  with 
a  salary  of  $.50  per  month.  While  there  he  became 
acquainted  with  Ross  E.  Browne,  ana,  as  a  surveyor, 
made  his  first  real  progress  in  mining.  He  afterward 
became  superintendent  and  came  in  touch  with  Prof.  S. 
B.  Christy,  Fred  W.  Bradley,  Charles  Butters,  and 
George  F.  Becker.  Jennings  was  fortunate  in  his  friends. 
In  1886  Jennings  married  Miss  Mary  L.  Coleman, 
and  the  year  after  left  New  Almaden  to  take  charge,  as 
manager,  of  the  El  Callao  mine,  in  Venezuela.  Two 
years  later  he  left  and  went  to  South  Africa,  by  way  of 


London,  as  consulting  engineer  for  the  H.  Eckstein 
group  of  mines.  He  was  in  this  important  position  -for 
ten  yeai-s  and  then  became  consulting  engineer  for 
Wernher,  Beit  &  Co.,  remaining  with  this  firm  until 
1905.  During  this  time  he  was  consulting  engineer  for 
the  Robinson,  Ferreira,  Crown  Reef,  New  Heriot,  City 
and  Suburban,  Village  Main  Reef,  New  Modderfontein, 
and  other  mines  on  the  Rand.  His  early  training  in 
gold  mining  in  California  was  most  fortunate,  for  the 
Rand  was  a  gold  camp.  Upon  his  advice  Charles  Butters 
was  engaged,  and  the  first  chlorination  plant  in  South 
Africa  was  put  in  operation  there.  At  about  the  same 
time  James  A.  MacArthur,  J.  H.  Cordner-James,  and 
Alfred  James  came  to  the  Rand  with  the  MacArthur- 
Forrest  cyanide  process.  Jennings'  firm  finally  entered 
into  an  arrangement  with  the  patentees,  and  the  first 
cyanide  plant  for  the  treatment  of  tailings  was  con- 
structed at  the  Robinson  mine  after  the  designs  of 
Alfred  James  and  MacArthur.  Subsequently,  a  larger 
plant  after  the  designs  of  Charles  Butters  was  erected. 
In  the  early  and  mid-period  development  of  the  Rand, 
Jennings  took  a  leading  part.  It  is  of  interest  to  note 
that  he  was  the  first  president  of  the  South  African 
Association  of  Engineers  and  Architects,  which  shows 
the  high  esteem  in  which  he  was  held  by  his  associates, 
who  numbered  many  occupying  high  positions  in  the 
mining  fraternity  of  the  Rand. 

After  returning  to  America  Jennings  became  con- 
sulting engineer  for  the  Conrey  Placer  Mining  Co.,  oper- 
ating gold  dredges  at  Ruby,  Mont.  The  breadth  of  his 
interests  is  indicated  by  the  fact  that  he  took  the  chair- 
manship of  the  sections  of  Mining,  Metallurgy,  Eco- 
nomic Geology  and  Applied  Chemistry  of  the  Pan- 
American  Scientific  Congress — and  aided  in  the  inter- 
change of  fundamental  thought  in  those  subjects.  In 
1912,  he  was  councilor  and  from  1915-19,  one  of  the 
directors  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  of  which  he  had  been  an  active 
member  since  1884.  He  was  also  a  member  of  the 
Mining  and  Metallurgical  Society  of  America. 

During  the  war  Mr.  Jennings  was  attached  to  the 
Bureau  of  Mines  as  voluntary  consulting  engineer.  He 
was  chairman  of  the  committee  appointed  by  Secretary 
Lane  to  study  the  gold  situation,  the  other  members  of 
the  committee  being  from  the  Bureau  of  Mines  and  the 
Geological  Survey.  A  thorough  investigation  was  con- 
ducted, and  an  exhaustive  report  made  to  the  Secretary, 
which  was  printed  and  used  by  a  general  committee 
afterward  appointed  by  the  President  to  study  the  same 
problem.  Mr.  Jennings  was  also  in  charge  of  the  plat- 
inum committee  of  the  War  Industries  Board,  which 
handled  the  platinum  emergency.  He  was  also  an  asso- 
ciate member  of  the  Committee  of  Mineral  Imports  to 
the  Shipping  Board. 

In  a  delightful  resume  of  Mr.  Jennings'  career,  by 
T.  A.  Rickard,  the  following  paragraph,  which  is  taken 
therefrom,  gives  a  clean-cut  insight  into  the  worth  of 
the  man :  "I  remember  very  well  what  Hamilton  Smith 
said  to  me  at  the  New  Almaden  mine  when  I  was  offered 
a  salary  of  only  $50  per  month  without  board.  He  said : 
'Do  not  mind  this  salary,  Hennen ;  do  not  think  of  your 
salary,  but  of  your  work,  and  one  of  these  days  you  will 
be  paid  more  than  you  are  worth.'  Whatever  success  I 
have  had  has  not  been  due  to  the  possession  of  any 
particularly  brilliant  brain,  but  to  hard  work  with  in- 
terest in  it,  and  to  the  kindly  contact  with  men  about 
me,  and  in  obtaining  their  assistance  in  the  work  I  was 
directing." 


662 


Engineering    and    Mining    Journal 


Vol.  109,  No.  11 


Consultation 


The  Pas  District,  Manitoba 

"Am  taking  the  liberty  of  writing  you  and  asking  for 
information  in  regard  to  the  new  mining  district  called 
'The  Pas  District',  Manitoba.  I  see  by  literature  from  there 
that  the  Tonopah  Mining  Co.  took  charge  of  the  Mandy 
mine.  I  thought  perhaps  you  could  give  me  some  informa- 
tion in  regard  to  work,  prospecting  and  what  chances  a 
man  would  have  in  general  if  he  went  up  in  that  section. 
Any  information,  or  the  name  of  anyone  to  whom  I  could 
write  up  there,  certainly  would  be  appreciated." 

There  are  excellent  chances  for  the  discovery  of  ore 
deposits  of  value  in  the  great  unexplored  region  to  the 
north  and  northwest  of  The  Pas,  but  we  cannot  recom- 
mend that  you  go  there  unle.ss  you  have  a  certain  amount 
of  capital  which  you  are  willing  to  spend  on  an  expedi- 
tion, with  the  strong  probability'  of  not  getting  anything 
to  show  for  it. 

The  district  has  been  gone  over  by  many  prospectors, 
and  so  far  only  two  deposits  of  value  have  been  dis- 
covered— the  Flin  Flon  mine,  which  was  located  by  six 
veteran  prospectors,  and  the  Mandy  mine,  which  was 
discovered  by  a  party  of  engineers  accompanying  J.  E. 
Spurr  on  his  expedition  to  look  over  the  deposits  of  the 
district.  The  oxidized  material  of  this  deposit  was 
noted  on  the  shore  of  Schist  Lake  by  this  party,  con- 
sisting of  Spurr,  Haynes,  Bancroft,  Jackson,  and  Rey- 
nolds. It  was  arranged  that  Jackson  and  Reynolds 
should  return  after  camp  was  made  for  the  night  and 
investigate,  and  the  actual  location  was  made  by  these 
engineers.  The  property  was  immediately  taken  over 
by  Spurr  for  the  Tonopah  Mining  Co.  This  is  the  only 
mine  which  has  been  worked  in  the  district,  having  pro- 
duced several  million  dollars'  worth  of  high-grade  copper 
ore.  The  Flin  Flon  mine  is  a  large  low-grade  deposit 
which  has  been  optioned  and  examined  several  times, 
but  is  still  seeking  capital. 

If  you  wish  to  write  to  Mr.  George  Bancroft,  at  The 
Pas,  he  will  doubtless  be  glad  to  give  you  recent  infor- 
mation. 

Amalgamation  of  Tarnished  Gold 
And  Flour  Gold 

"Knowing  that  you  are  acquainted  with  the  mining  and 
milling  machinery  business,  I  should  be  pleased  to  receive 
some  data  about  amalgamation. 

"I  have  two  plants  treating  gold  and  silver  ores,  but  the 
plates  that  I  use  are  not  giving  good  results.  The  very 
fine  or  'flour'  gold  in  the  slimes  is  carried  over  the  plates 
on  top  of  the  water  and  lost;  also,  the  coarse,  tarnished, 
or  'rusty'  gold  is  not  saved  on  the  plates. 

"If  you  will  be  kind  enough  to  give  me  the  names  and 
addresses  of  some  firms  that  make  special  machinery  for 
amalgamation,  I  shall  be  very  much  pleased." 

The  two  conditions  which  you  describe  require  dif- 
ferent methods  of  treatment  for  overcoming  the  diffi- 
culty. Ordinarily,  tarnished  gold  requires  a  certain 
amount  of  abrasion  before  the  surface  of  the  gold  par- 
ticles are  sufficiently  clean  to  adhere  to  the  amalgamated 
surface  of  the  plates.  At  Silver  City,  Nev.,  .shallow 
grinding  pans  were  used,  through  which  the  pulp  passed 
after   leaving   the    plates.      Mercury   was    used    in    the 


pans,  and  the  pulp  overflowed  at  a  lip,  whence  it  passed 
to  Wilfley  tables.  You  might  get  one  of  the  old  silver 
amalgamating  pans,  and  cut  the  side  walls  down  to 
about  a  foot  or  eighteen  inches  high,  and  arrange  an 
overflow  lip  or  spout  on  the  side.  The  inflowing  pulp 
should  be  passed  into  a  collar  surrounding  the  stem  of 
the  muller,  so  as  to  drive  any  float  gold  under  the  sur- 
face of  the  pulp. 

Flour  gold,  or  float  gold,  has  always  been  troublesome, 
and  at  least  two  methods  suggest  themselves  as  being 
worth  trying.  One  suggestion  is  the  use  of  an  amal- 
gamator such  as  the  Pierce,  and  the  other  is  flotation, 
using  a  simple  machine  like  the  Minerals  Separation, 
Ruth,  or  K.  &  K.  The  Pierce  amalgamator  has  been  in 
use  for  a  long  time,  and  is  considered  favorably  by  mill- 
men.  It  is  a  simple  device,  and  causes  the  pulp  to  be 
submerged  against  a  series  of  amalgamating  plates  in 
such  a  way  as  to  bring  much  of  the  gold  agamst  an 
amalgamated  surface.  It  is  manufactured  by  the  Mine 
&  Smelter  Supply  Co.  of  Denver,  Col.  We  refer  you 
tp  the  advertising  pages  of  Etigineering  and  Mininy 
Journal  for  the  business  addresses  of  manufacturers  of 
flotation  machines. 

You  will  realize  that  we  can  make  only  general  sug- 
gestions, as  your  letter  does  not  give  us  sufficient  infor- 
mation regarding  the  method  you  are  now  using.  It  is 
possible  that  you  could  increase  your  recovery  by  chang- 
ing certain  details  and  practice  in  your  present  method 
of  treatment. 


Metallurgy  of  Vanadium  and  Molybdenum 

"I  am  looking  for  a  process  to  extract  molybdenum  from 
wulfenite,  and  vanadium  from  vanadinite,  either  separate 
or  when  these  two  rare  metals  occur  in  the  same  ore.  I 
understand  several  articles  have  been  written  on  this  sub- 
ject in  your  very  interesting  publication.  I  know  of  three 
as  follows:  19U,  Vol.  XCI,  p.  1,248;  1913,  Vol.  XCVI,  p. 
1,103;  1920,  Vol.  CIX,  pp.  212,  216.  No  doubt  several  other 
articles  have  been  published,  and  you  may  perhaps  direct 
me  in  this  respect." 

The  three  articles  which  you  mention  have  little  to 
say  about  the  metallurgical  process  involved.  Some 
recently  published  papers  taking  up  the  metallurgj'  of 
vanadium  include:  Bulletin  18  of  the  Arizona  State 
Bureau  of  Mines,  Tucson,  Ariz.,  1915-16;  Chemical  and 
Metallvrgical  Engineering,  New  York,  May  1  and  15, 
1919;  U.  S.  Patent  No.  1,223,567,  April  24,  1917. 
obtainable  for  10c.  from  the  Patent  Office,  Washington, 
D.  C. ;  and  the  Mining  and  Scientific  Press,  San  Fran- 
cisco, Sept.  9,  1916.  References  to  molybdenum  are 
more  common.  See  the  Twenty-sixth  Annual  Report  of 
the  Ontario  Bureau  of  Mines,  Toronto;  Bulletin  111 
of  the  U.  S.  Bureau  of  Mines;  Bulletin  5  of  the 
Universitj'  of  Arizona,  Phoenix;  Transactions  of  the 
Canadian  Mining  Institute,  Montreal,  March,  1917; 
Transactions  Royal  Canadian  Institute,  November, 
1917;  and  the  Salt  Lake  Mining  Review,  Nov.  30, 
1917.  The  ores  of  these  metals  are  treated  on  a  rather 
small  scale,  and  but  few  details  of  treatment,  par- 
ticularly in  the  case  of  vanadium,  have  been  made 
public. 
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The  Petroleum  Industry 


The  McKeesport  Gas  Pool 

A  RICH  mineral  discovery,  be  it  oil,  gas,  gold,  or 
silver,  has  the  inevitable  result  of  starting  indi- 
viduals in  the  near  locality  into  their  digging  clothes, 
in  the  hope  that  another  discovery  can  be  made.  There 
is  often  feverish  haste  to  get  in,  and  under  such  cir- 
cumstances money  is  frequently  lavishly  and,  in  many 
instances,  unwisely  spent.  Leases  are  taken  up,  ground 
is  acquired  by  purchase,  companies  are  formed,  and 
stock  is  sold  for  the  purpose  of  providing  money  for 
continuing  the  work.  This  is  a  good  thing  for  the 
mineral  industry,  for  without  it,  or  some  similar 
procedure,  mining  would  languish. 

Were  it  not  that  the  occasion  becomes  the  opportunity 
for  men  of  insincere  if  not  dishonest  purpose  to  go 
with  the  crowd  of  pioneers,  there  would  be  little  to 
find  fault  with  in  the  situation.  Close  on  the  heels  of 
the  worthy,  and  intermixed  with  them,  flock  a  school  of 
sharks  who  endeavor  to  capitalize  on  the  activity  and 
the  interest  as  well  as  on  the  weaknesses  of  the  public. 
It  is  difficult  to  draw  the  line,  or,  for  that  part  of  the 
public  excited  by  the  stories  of  new-found  wealth,  to 
discriminate  between  the  projects  that  are  promising, 
those  which  are  highly  speculative,  and  those  which  are 
fraudulent. 

Whether  any  machinery  will  ever  be  devised  adequate 
to  cope  with  this  situation  is  a  matter  of  doubt.  Under 
such  circumstances,  when  we  find  a  public  official  tak- 
ing an  active  stand,  and  endeavoring  to  the  best  of  his 
ability  to  give  to  the  intending  investor  accurate 
information  on  the  intrinsic  difficulties,  and  to  warn 
him  of  the  existing  pitfalls,  we  are  inclined  to  applaud. 
A  case  in  point  has  arisen  at  McKeesport,  Pa.  Dr. 
George  H.  Ashley,  State  Geologist  of  Pennsylvania,  has 
issued  general  warning  against  injudicious  investment 
in  the  many  new  companies  which  have  been  formed 
on  the  discoveiy  of  what  has  been  said  to  be  the 
"best-paying  gas  well  in  the  world."  The  well  in  ques- 
tion is  said  to  have  delivered  an  average  of  fifty  million 
cubic  feet  of  gas  per  day  for  100  days,  all  of  which 
has  been  marketed  to  great  advantage,  as  the  well  is  in 
the  heart  of  the  Pittsburgh  district,  where  natural  gas 
is  in  demand. 

Dr.  -Ashley  says,  in  his  report,  that  by  December  of 
last  year  no  less  than  116  companies  or  corporations 
had  been  formed,  and  239  proposed  wells  located. 
"Jan.  10,  the  number  of  campanies  had  increased  to 
297,  including  fourteen  new  concerns  granted  permits 
to  issue  stock  on  that  day,  notwithstanding  the  advice 
given  by  the  office  of  the  State  Geologist  through  the 
papers  last  December  that  investments  now  being  made 
for  future  drilling  are  almost  certain  to  result  in  partial 
if  not  total  losses." 

Dr.  Ashley's  subsequent  report,  issued  Jan.  12,  is  a 
detailed  resume  of  available  information  on  the  pos- 
sibilities and  uncertainties  attendant  upon  excessive 
drilling  in  the  gas  field  contiguous  to  McKeesport.  It 
should  be  in  the  hands  of  every  investor  and  every 
intending  investor  interested  in  this  region.  In  issuing 
the  report,  which  we  consider  a  conservative  one,  Dr. 


Ashley  has  done  only  what  would  be  expected  of  a 
public  official  occupying  an  office  of  this  kind.  Never- 
theless, his  report  does  not  please  everyone,  and  a  move- 
ment is  on  foot  among  certain  citizens  of  McKeesport 
to  question  the  report.  According  to  newspaper 
accounts,  at  a  recent  gathering  of  about  300  men, 
directly  or  indirectly  connected  with  the  gas-field  pro- 
motion about  McKeesport,  a  committee  was  appointed 
to  make  inquiry  into  the  situation.  Such  a  committee 
can  do  splendid  work  if  it  will  make  a  comprehensive 
survey  of  the  ramifications  of  the  "promotion  activities" 
consequent  upon  the  discovery  of  "the  best-paying  gas 
well  in  the  world." 

We  would  like  to  see  a  clean-cut  tabulation  of  the 
companies  formed,  capital  stock  issued  to  promoter  and 
his  friends;  the  increment  between  land  owners  and 
lessee,  and  between  lessee  and  company;  the  amount  of 
stock  sold  to  the  public ;  money  spent  in  salaries  and 
office  expenses;  money  spent  in  equipment  and  supplies; 
and  money  spent  in  drilling  operations.  A  tabulation  of 
the  results  by  completed  wells  should  accompany  the 
foregoing.  We  feel  that,  after  reviewing  the  assembled 
information,  the  committee  would  be  somewhat  sur- 
prised. 

It  is  almost  too  much  to  hope  that  this  committee 
will  do  what  we  have  suggested.  In  any  event,  it  can 
advance  the  interest  of  honest  enterprise  by  giving  full 
publicity  to  the  operations  of  the  companies  seeking 
to  exploit  gas  wells  in  the^  McKeesport  region. 


Petroleum  Engineering  Work  in 
Wyoming* 

Bureau  of  Mines  and  Rocky  Mountain  Petroleum  Asso- 
ciation Join  To  Better  Conditions  in  Oil  Fields — 
Example  of  Successful  Well  Cementing 

THE  problem  outlined  below,  illustrative  of  the 
work  of  petroleum  engineering,  was  carried  on  by 
members  of  the  Bureau  of  Mines  in  co-operation  with 
the  Rocky  Mountain  Petroleum  Association,  an  organi- 
zation which  was  formed  for  the  purpose  of  raising  a 
fund  which  was  to  be  placed  at  the  disposal  of  members 
of  the  Bureau  of  Mines  for  giving  assistance  and  advice 
in  regard  to  drilling  wells  in  the  Wyoming  oil  fields. 
Before  such  an  organization  was  formed,  preliminary 
examination  showed  that  operations  on  Government 
lands  were  resulting  in  considerable  waste  in  both  oil 
and  gas  production.  It  was  therefore  desirable  to  take 
steps  toward  establishing  an  organization  which  would 
render  aid  and  assistance  in  overcoming  such  conditions. 
Accordingly,  the  Midwest  Refining  Co.,  the  Ohio  Oil 
Co.,  and  the  Continental  Oil  Co.  voluntarily  placed  at 
the  disposal  of  the  Bureau  of  Mines  a  sum  of  $30,000  to 
carry  on  remedial  repair  work.  That  this  work,  within 
six  months'  time,  has  already  yielded  beneficial  results, 
can  readily  be  seen  from  the  following  example: 


•From    "Monthly    Reports    of   Investieations."    U.    S.    Bureau    of 
Mines,  January.  19  20. 
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On  Aug.  17,  1919,  F.  B.  Tough  and  B.  H.  Scott  visited 
the  Lance  Creek  field  and  interviewed  Tom  Armstrong, 
superintendent  for  the  Buck  Creek  Oil  Co.,  with  regard 
to  the  advisability  of  cementing  off  the  water  in  the  Buck 
Creek  well  No.  4,  Sec.  26,  T.  36  N.,  R.  65  W.  Mr. 
Armstrong  decided  to  turn  this  well  over  to  them  to 
take  such  steps  as  they  might  think  needful  to  repair 
it  and  bring  it  back  to  production.  Accordingly,  Mr. 
Armstrong  was  asked  to  prepare  the  well  for  cement- 
ing, and  on  Sept.  16,  1919,  the  well  was  turned  over 
for  the  work.  At  this  time  the  well  was  in  the  follow- 
ing condition:  Depth,  3,672  ft.;  casing,  6}  in.,  frozen 
at  3,670  ft. ;  formation  at  3,670  ft.,  sandy  shale.  There 
was  2,500  ft.  of  water  in  the  hole,  which  could  not  be 
baled  down.  Mr.  Armstrong  stated  that  the  well  was 
only  a  few  feet  above  the  second  oil  sand  and  that  it 
would  be  dangerous  to  drill  any  new  hole. 

After  trying  to  work  the  61-in.  casing  loose,  it  was 
decided  to  cement  a  4:S-in  liner  in  the  bottom  of  the 
hole  as  a  last  resort.  With  this  point  in  view,  the 
driller  was  asked  to  clean  the  hole  to  bottom  and  drill 
two  feet  further  into  the  shale,  in  order  to  give  a  4-ft. 
wall  for  the  cement.  As  the  well  was  caving  badly,  it 
was  necessary  to  dump  mud  into  it  with  a  latch  jack 
bailer  before  any  progress  could  be  made.  After  the 
well  had  been  properly  mudded,  and  the  hole  deepened 
to  3,674  ft.,  a  4 1 -in.  liner  was  made  up  46  ft.  long,  with 
a  belled  nipple  in  the  top  and  a  short  "bullet-nosed" 
wooden  plug  driven  into  the  lower  end.  The  collar  near 
the  upper  end  had  a  hole  drilled  through  it  for  a  l-in. 
pin,  which  was  used  to  hang  the  liner  on  the  lower  rein 
of  the  drilling  jars.  Above  the  jars  was  placed  a  64-in. 
"sub,"  with  a  beveled  shoulder  on  the  lower  end.  This 
"sub"  acted  as  a  "driving  mandrel"  to  place  the  liner 
firmly  on  bottom.  Above  the  "sub"  was  placed  a  regular 
drilling  stem  for  61-in.  hole.  Three  sacks  of  Santa 
Cruz  oil  well  cement  were  then  thoroughly  mixed  and 
placed  on  the  bottom  of  the  well,  with  a  latch  jack  dump 
bailer.  The  amount  of  cement  to  be  used  was  com- 
puted so  as  to  fill  UD  outside  the  liner  and  cover  the 
water  and  sand  and  cement  the  liner  into  the  61 -in. 
casing. 

The  liner  was  then  put  in  place  with  the  drilling 
tools,  and  the  hole  filled  up  to  the  top  with  water,  to 
eliminate  all  gas  movement.  The  above  operation  was 
completed  Sept.  23,  1919,  and  the  well  was  allowed  to 
stand  undisturbed  until  Oct.  24,  1919.  On  that  date 
the  well  was  bailed  dry  and  let  stand  until  Oct.  28, 
1919,  when  the  bailer  showed  the  hole  to  be  dry. 

The  hole  was  then  filled  up  to  2,500  ft.  with  water,  to 
equalize  the  pressure  inside  and  outside  the  casing  while 
drilling  the  plug  out  of  the  liner.  It  might  be  added' 
in  this  respect  that  it  had  not  been  customary  to  fill 
a  hole  with  water  when  drilling  through  the  oil  sands. 
The  usual  practice  was  to  drill  in  dry  and  allow  the 
well  to  blow  when  the  pay  sand  was  struck.  This  had 
caused  considerable  loss  in  time  and  production  in 
former  operations  and  resulted  in  a  few  unsuccessful 
attempts  at  finally  getting  the  well  under  control  again. 
The  reason  for  this  practice  was  that  it  was  thought 
that  the  true  value  of  the  oil  sand  encountered  could 
not  be  successfully  determined  with  that  amount  of 
water  in  the  hole.  However,  with  the  hole  filled  with 
water  as  outlined  above,  the  plug  was  drilled  out  and 
the  hole  drilled  to  3,687  ft.,  a  sample  of  the  formation 
being  taken  at  1-ft.  intervals  in  order  to  determine 
accurately  the  character  and   richness  of  the  oil  sand 


encountered.  At  this  point  the  well  was  bailed  down 
and  the  sands  were  tested  dry. 

After  the  water  was  bailed  out  the  hole  filled  up 
700  ft.  with  oil,  but  failed  to  flow.  It  was  then  drilled 
a  little  deeper  into  the  sand,  testing  each  foot,  as  had 
been  done  up  to  this  time.  After  passing  through 
5  ft.  of  sandy  shale  (3,689  to  3,694),  a  rich  oil-bearing 
sand  was  uncovered,  and  at  3,697  ft.  the  well  started 
flowing,  its  initial  flow  Nov.  14,  1919,  being  700  bbl.  of 
oil,  from  4  p.m.  to  7  a.m. 

The  total  production  from  Nov.  15  to  28  was  10,505 
bbl.,  which,  at  the  price  of  oil  in  that  field  at  that  time, 
$1.85  per  bbl,  amounts  to  $19,4.34.  It  is  therefore  evi- 
dent that  for  one  month  the  total  production  of  this 
well  alone  would  more  than  cover  the  total  cost  of  the 
work  carried  on  in  the  Rocky  Mountain  district  for 
one    year. 


Spun  Glass  as  a  Filtering  Medium 
By  George  A.  Laird 

In  the  Gulf  Coast  oil  fields  much  trouble  is  e.xperi- 
enced  with  the  working  barrels  being  cut  to  pieces  by 
sharp  and  e.xceedingly  fine  sand,  to  say  nothing  of  the 
annoyances  caused  by  the  tubing  becoming  filled  to 
such  an  extent  as  entirely  to  block  the  rods. 

Experiments  have  demonstrated  the  value  of  spun 
glass  as  a  filtering  medium.  A  strainer  was  made  of 
pipe  of  two  different  sizes,  the  space  between  having 
been  loosely  packed  with  glass,  and  B.  S'.  (brown  set- 
tlings) and  sludges  from  the  Bayonne  plant  of  the  Stand- 
ard Oil  Co.  used  as  a  test.  The  finest  particles  of 
foreign  matter  were  filtered  out,  the  process  also  in- 
creasing the  most  minute  water  globules  to  the  size 
of  a  pea,  making  dehydration  much  more  readily 
accomplished. 

Glass  is  non-corrosive,  its  hardness  approaches  that 
of  sand,  and  even  the  finest  threads  are  of  sufficient 
strength  to  span  half-inch  openings  in  a  strainer.  It 
can  be  easily  cleaned  with  gasoline.  During  the  experi- 
ments with  this  strainer,  which  showed  the  tendency 
of  the  glass  to  enlarge  water  globules,  another  appa- 
ratus was  tried.  A  two-inch  glass  tube  was  filled  with 
one-eighth  inch  glass  rods  running  longitudinally,  and 
the  B.  S.  was  pumped  through  from  end  to  end.  Micro- 
scopic water  globules  were  found  to  increase  in  size  to 
"slugs"  of  a  teaspoonful,  due  to  the  difference  in  vis- 
cosity of  the  two  liquids.  It  remains  only  to  initiate 
experiments  under  working-scale  conditions  to  demon- 
strate the  commercial  application  of  the  invention. 


What  Is  a  Royalty  Unit  ? 

Practically  since  the  inception  of  the  oil  industry, 
the  owner  of  prospective  oil  lands  has  negotiated  leases 
on  the  basis  of  a  cash  bonus  and  one-eighth  of  all 
the  oil  produced,  according  to  a  bulletin  issued  by 
Wilson,  Lackey  &  Co.  This  one-eighth  of  all  the  oil 
produced  is  called  a  royalty,  and  a  subdivision  of 
this  royalty  is  called  a  unit  or  share.  Of  course,  tho.se 
seeking  oil  retain  only  seven-eighths  and  stand  all  the 
expenses  to  drill.  Should  the  owner  desire  to  dispose  of 
his  eighth,  in  the  case  of  producing  properties,  he 
usually  has  many  investors  and  speculators  seeking 
him.  The  price  the  royalty  owner  receives  is  governed 
by  the  productivity  ■  of  the  land,  together- with  its 
location  in  relation  to  big  producing  wells,  or  so-called 
gusher  production. 
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Oil  Wildcatting  in  Nevada 

No  Discoveries  of  Importance  Yet  Made  in  That  State,  but  Considerable  Work  Being  Done  in 

The  More  Promising  Districts — Shale  Deposits  Likely  To  Prove  of 

Value,  Even  If  No  Oil  Sands  Are  Found 

Written  exclusively  for  Engineering   and  Mining  Journal 


THE  oil  possibilities  of  Nevada — both  from  wells 
and  from  oil  shale — are  being  tested  in  a  number 
of  prospective  fields,  and  within  a  year  some  defi- 
nite information  on  the  subject  should  be  obtained. 
Various  enginers,  geologists,  and  "oil  experts"  have 
examined  and  reported  on  different  areas,  and,  as  usual, 
a  wide  range  of  opinions  is  expressed  as  to  the  prob- 
ability or  certainty  of  finding  petroleum  in  commercial 
quantities.  Some  have  gone  on  record  as  saying  that 
oil  will  surely  be  found  in  wells  now  drilling  in  Nevada; 
others  report  that  geological  conditions  point  to  a  rea- 
sonable belief  that  petroleum  will  be  found  at  depths 
which  will  make  its  production  profitable;  and  still 
another  opinion  is  that  the  writer  "could  not  conceive 
of  more  unfavorable  conditions  for  finding  oil"  than 
existed  in  the  area  which  he  examined. 

It  has  been  pointed  out  by  those  who  express  un- 
bounded faith  in  the  oil  possibilities  of  certain  areas 
in  the  state  that  some  of  the  most  prolific  fields  in  the 
country  were  originally  condemned  by  "all  the  experts," 
and  enough  truth  is  in  the  assertion  to  warrant  the 
unprejudiced  man  in  giving  at  least  his  best  wishes 
to  those  who  are  honestly  endeavoring  to  prove  their 
faith  by  drilling  deep  test  wells,  ouch  test  wells  are 
now  being  drilled  in  the  'Fallon  field,  in  Churchill 
County,  about  fifty  miles  east  of  Reno,  and  in  the 
Illipah  Basin,  in  White  Pine  County,  in  the  eastern 
part  of  the  state.  Also,  drilling  will  probably  soon  be 
under  way  in  the  Fish  Lake  Valley,  west  of  Goldfield; 
near  Currant  Creek,  in  White  Pine  County;  in  Coal 
Valley,  forty  miles  south  of  Yerington;  near  Sulphur, 
on  the  Western  Pacific,  in  Humboldt  County;  and  in 
Dixie  Valley,  near  the  town  of  Elko. 

The  first  well  which  was  drilled  in  Nevada  for  the 
sole  purpose  of  developing  oil  was  put  down  a  short 
distance  west  of  Reno  about  thirteen  years  ago.  Dr. 
Tibbetts,  at  one  time  connected  with  the  Grant  smelter, 
in  Denver,  was  back  of  this  venture  and  had  confidence 
in  its  success.  Lack  of  money,  however,  prevented  the 
completion  of  the  well,  and  work  on  it  has  never  been 
resumed. 

A  few  months  ago  the  Fallon  field  began  to  attract 
attention,  it  being  claimed  that  oil  in  small  quantities 
was  present  in  several  wells  that  had  been  drilled  for 
water,  and  soon  the  excitement  increased  to  consider- 
able proportions.  A  number  of  traveling  salesmen  who 
make  Nevada  decided  they  wanted  to  get  their  feet  wet 
in  oil,  obtained  control  of  some  land,  formed  a  com 
pany  and  started  to  sell  stock.  It  was  the  psychological 
moment  apparently,  and  they  were  good  salesmen.  In  a 
short  time  there  was  a  respectable  treasury,  and  a 
standard  drilling  rig  was  bought.  When  the  site  for  the 
well  was  to  be  spotted  it  was  realized  that  that  was  a 
job  for  an  experienced  man,  and  a  geologist  of  Call 
fornia  was  selected.  Instead  of  spotting  the  well,  the 
geologist  made  a  report  which  caused  the  travelers  to 
abandon  the  Fallon  field,  and  they  have  since  leased 
acreage  in  Texas. 


The  defection  of  the  only  company  which  was  finan- 
cially able  to  do  much  work  had  a  depressing  effect  on 
the  Fallon  field  for  some  time,  but  this  was  soon  dissi- 
pated, and  there  is  much  more  activity  there  today  than 
a  any  previous  time.  Substantial  people,  and  people 
who  should  Know  something  of  oil,  have  become  inter- 
ested, and  the  exaggerated  reports  of  flowing  wells  and 
gushers  are  now  less  frequent  than  they  were.  At  least 
two  companies  are  drilling  steadily  and  making  fair 
progress ;  several  other  rigs  have  been  ordered,  and 
within  p  year  it  is  likely  that  six  or  more  tests  will  be 
under  way. 

In  the  Illipah  Basin,  in  White  Pine  County,  a  well 
is  being  drilled  and  is  now  over  200  ft.  deep.  Difficulty 
in  getting  coal  for  fuel  at  Ely  has  retarded  the  work, 
but  a  carload  has  been  secured,  and  better  progress 
should  be  made.  Drilling  has  not  yet  begun  at  Currant 
Creek,  which  is  not  far  from  the  Illipah  Basin,  but  it  is 
expected  that  work  will  begin  in  the  spring. 

In  Coal  Valley,  south  of  Yerington,  the  Navada  Coal 
and  Oil  Co.  announces  that  it  intends  to  drill  a  well  for 
oil,  but  at  present  it  is  confining  its  activities  to  the 
development  of  promising  coal  deposits.  Just  across  a 
low  range  in  the  vicinity  of  Pine  Grove,  much  pro- 
spective oil  land  has  been  staked,  and  a  reputable  engi- 
neer has  passed  favorably  on  this  section. 

Some  years  ago  the  Western  Pacific  drilled  a  well  for 
water  at  Sulphur,  in  Humboldt  County,  which,  it  is 
claimed,  showed  the  presence  of  oil.  This  section  will 
soon  be  tested.  Also,  a  rig  may  possibly  be  put  to  work 
a  few  miles  south  of  Elko. 

Whether  or  not  oil  in  commercial  quantities  can  be 
produced  from  wells  in  Nevada,  it  is  confidently  believed 
that  oil  and  many  valuable  byproducts  will  soon  be 
profitably  produced  from  oil-shale  deposits  in  the  vicin- 
ity of  Elko  and  elsewhere  in  the  state.  Two  experi- 
mental plants  have  been  established  near  Elko,  and 
many  thousands  of  dollars  have  been  spent  in  making 
tests  in  the  last  few  years.  The  fact  that  the  U.  S. 
Bureau  of  Mines,  working  in  conjunction  with  the 
Southern  Pacific  Ry.  Co.,  is  back  of  one  of  these  experi- 
mental plants  gives  the  industry  a  standing  that  cannot 
be  questioned.  The  second  plant  is  owned  by  the  Catlin 
Shale  &  Products  Co.,  in  which  are  one  or  more  individ- 
uals having  connections  with  the  New  Jersey  Zinc  Co. 

Nearly  four  years  ago  Dr.  Van.  H.  Manning,  director 
of  the  U.  S.  Bureau  of  Mines,  reached  an  agreement 
with  Paul  Shoup,  vice-president  of  the  Southern  Pacific 
Ry.  Co.,  regarding  joint  experiments  for  the  treatment 
of  oil-bearing  shale,  and  much  greater  progress  would 
doubtless  have  been  made  but  for  the  war.  The  work  up 
to  this  time  has  been  under  the  supervision  of  Dr. 
David  T.  Day,  who  is  looked  upon  as  an  authority  on  the 
subject.  As  many  as  fifty  men  have  been  employed  at 
one  time  at  the  plant,  which,  however,  is  now  closed  for 
the  winter.  It  is  Dr.  Manning's  belief  that  a  commer- 
cial plant  should  have  a  capacity  of  at  least  1,000  tons 
per  day. 
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The  Petroleum  Production  Engineer* 

Good  Engineering  Training   Is  Essential  and  Several 

Years  Experience  in  Actual  Field  Work 

Is  Highly  Desirable 

By  a.  W.  AmbrOSB 

MEN  are  needed  in  oil-field  production  work  who 
correspond  to  the  mining  engineer  of  a  large 
mining  property.  Some  oil  companies  prefer  to  call 
an  employee  a  resident  geologist,  resident  engineer, 
or  a  petroleum  technologist.  He  should  perhaps  be  more 
correctly  termed  a  petroleum  production  engineer.  The 
duty  of  such  a  man  is  to  apply  his  scientific  and  geo- 
logic training  practically  to  oil-field  development  work. 

The  petroleum  production  engineer  should  be,  by  edu- 
cation, a  mining,  civil,  or  mechanical  engineer,  with  a 
knowledge  of  geology  and  chemistry.  Upon  completion 
of  his  education,  such  a  man  should  spend  several  years 
in  the  oil  fields.  There  are  two  means  of  gaining  proper 
experience.  The  first  method  is  to  work  for  an  oil  com- 
pany in  making  a  detailed  study  of  each  well,  collecting 
data  on  the  history  and  production,  followed  by  a  prepa- 
ration of  good  records,  from  which  well  logs  can  be  pre- 
pared. From  the  well  logs,  the  geologic  cross-sections, 
peg-models,  and  structure  contour  maps  can  be  made. 
These  allow  a  comparable,  detailed  study  of  each  well, 
which  is  necessary  to  solve  many  of  the  problems.  Along 
with  this  the  engineer  should  visit  drilling  wells  daily 
for  collection  of  samples  of  formations  and  for  a  proper 
study  of  how  they  drill.  He  should  form  friendly  rela- 
tions with  the  drillers  and  production  foremen.  The 
.second  method  of  gaining  proper  experience  is  to  start 
work  as  a  roustabout,  pumper,  or  on  the  pipeline  gang, 
finally  working  up  to  a  tool  dresser.  After  three  or  four 
years  of  such  work,  the  engineer  may  be  classed  as  a 
petroleum  production  engineer. 

It  is  unfortunate  but  true  that  often  a  strained  rela- 
tion exists  between  the  technical  and  non-technical  man. 
A  fundamental  purpose  in  the  handling  of  a  property  is 
efficient  operation,  which  cannot  be  effected  best  until 
this  estrangement  is  ended.  There  is  no  reason  why 
most  cordial  relations  cannot  be  established  between  the 
driller  and  the  engineer,  provided  a  little  leniency  is 
shown  on  both  sides.  Each  should  realize  that  the  other 
is  a  specialist  in  his  own  work.  The  engineer  should 
appreciate  that  the  records  of  conditions  underground, 
as  shown  in  well  logs,  histories,  and  other  data,  are 
largely  the  results  of  the  driller's  observation.  He 
should  discuss  with  the  driller  the  practical  application 
of  engineering  methods,  so  that  the  latter  will  take  par- 
ticular care  to  collect  formation  samples,  fossils,  or  other 
data  needed  in  solving  the  engineer's  problems.  The 
driller  is  most  familiar  with  the  formations,  as  he 
understands  how  they  drill,  so  each  day  the  engineer 
should  discuss  the  daily  well  report  with  the  drillers. 

The  duty  of  an  engineer  experienced  in  oil-field  devel- 
opment is  to  direct  the  work'  outlined  below: 

1.  Keeping  of  records. 

2.  Preparation  of  data,  such  as  production  records,  well 
logs,  structure  contour  maps,  cross-sections,  etc.,  and  other 
pertinent  information. 

.3.    Correlation   of  surface   and   underground   geology. 

4.  Water  problems. 

5.  Casing  depths. 


•Fioni  .Monthly  Reports  of  Investigations,  U.  S.  Bureau  of 
Mines,  January,  1920.      Abstract  from  article, 

'These  subjects  have  been  discussed  in  detail  by  the  writer  in 
a  Bureau  of  Mines  bulletin  No.  19i).  ■■t'nderground  Conditions 
In  Oil  FieUis."   now   in  pi-ess. 


6.  Underground  losses. 

7.  Oil  sands;  location  of  productive  sands,  their  thick- 
ness and  quality  of  oil. 

8.  Well  depths. 

9.  New  well  locations  and  extensions  of  the  field. 

10.  Future  well  production. 

11.  Gaging  of  oil  wells. 

12.  Perforations  and  setting  screen  pipe. 

13.  Fluid  levels  and  tubing  depths. 

14.  Shooting  of  oil  wells. 

15.  Methods  for  extracting  more  oil  from  the  oil-bearing 
formations. 

At  first  his  responsibilities  will  be  limited  until  he 
has  been  able  to  work  out  the  underground  conditions 
on  the  property  and  to  have  his  records,  data,  and  other 
information  compiled  in  such  a  form  that  they  are  I'ead- 
ily  accessible.  As  he  becomes  more  experienced  and 
proficient  he  will  be  able  to  take  over  more  and  more  of 
the  operating  side,  until  he  becomes  a  valuable  adjunct 
to  the  management. 

One  of  the  most  important  duties  in  the  oil  fields  is 
to  collect  the  proper  kind  of  data,  and,  in  the  case  of 
those  companies  where  records  are  incomplete  and  have 
not  been  properly  kept,  forms  should  be  prepared  imme- 
diately for  the  collection  of  desired  information. 

Importance  of  Production  Records 

The  wells  should  be  gaged  daily,  both  for  oil  and  for 
water.  Exceedingly  valuable  information  will  thus  be 
built  up  which  will  be  worth  its  cost  many  times  over 
during  the  life  of  the  property.  The  water  content  will 
be  useful  in  locating  the  source  of  water  troubles.  The 
production  records  will  give  valuable  data  as  to  the 
future  worth  of  the  property;  also  the  effect  the  vari- 
ous methods  of  operation  have  on  the  production  of  indi- 
vidual wells  and  the  property  as  a  whole — for  example, 
the  application  of  vacuum  pumping,  the  effect  in  shoot- 
ing wells,  the  cleaning  out  of  wells,  and  similar  data; 
also  in  the  later  life  of  the  property  it  will  enable  the 
producer  to  determine  which  wells  are  profitable  and 
which  are  not,  and  many  other  important  matters.  By 
a  study  of  production  records  the  locations  that  will 
likely  prove  most  productive  can  be  chosen.  This  will 
take  into  account  the  condition  of  sands  and  the  struc- 
ture, in  order  to  avoid  tight  parts  of  the  sand  or  to 
avoid  parts  of  the  field  that  will  be  water-bearing,  or, 
on  the  other  hand,  that  might  carry  gas.  Production 
records  are  also  of  value  in  estimating  the  future  pro- 
duction of  wells  and  of  the  property. 

An  important  problem  is  to  locate  all  water  sands  and 
proper  casing  depths.  For  this  purpose,  complete  pro- 
duction records  and  all  additional  information  possible 
in  relation  to  the  wells  and  their  production  should  be 
collected.  After  location  of  the  various  water  sands, 
any  necessary  recommendations  should  be  made  for  the 
correction  of  wells  making  water.  When  the  water 
sands  have  been  definitely  located,  it  is  possible  to 
choose  the  casing  depths,  well  depths,  and  well  locations, 
all  selected  to  avoid  water  troubles.  A  knowledge  of 
surface  and  sub-surface  geology  permits  the  selection 
of  well  locations  that  are  best  situated  structurally,  or 
in  certain  cases  the  selection  of  sites  that  will  give 
definite  or  desired  information  as  to  the  future  of  the 
field.  Samples  of  the  formations  and  samples  of  water 
should  be  collected.  These  may  be  labelled  and  stored 
away  for  examination  if  needed.  This  sampling  involves 
only  a  small  expense  and  may  later  prove  helpful  in  the 
solution  of  problems  that  may  arise.  The  engineer 
should  interest  the  drillers  in  the  collection  of  these 
.samples  and  make  use  of  their  reports. 
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California  Oil  Fields 
January  and  February  Operations  Show 
Improvement  Over  Last  Year 

Oil  field  operations  in  California  dur- 
ing the  first  two  months  of  this  year, 
according  to  the  Department  of  Oil  and 
Gas  of  the  California  State  Mining 
Bureau,  are  of  much  greater  volume 
than  during  a  similar  period  in  1919. 
Indications  are  that  the  total  output  of 
oil  will  approximate  that  of  last  year. 
Should  there  be  reported  shortage  of 
oil,  or  decrease  in  the  amount  in  stor- 
age, it  may  reasonably  be  interpreted 
as  an  indication  that  the  demands  of 
consumers  have  increased.  Selling  cam- 
paigns of  the  past  decade  have  been 
successful  in  establishing  a  demand, 
which  can  probably  be  met,  but  not  ex- 
ceeded. 

The  signing  of  the  bill  opening  Gov- 
ernment oil  land  to  development  under 
lease  has  aroused  public  interest  in  the 
possibilities  of  territory  heretofore  un- 
developed. Interested  persons  without 
previous  experience  in  the  oil  business 
would  do  well  to  approach  the  matter 
with  caution  before  making  extensive 
expenditure.  The  administration  of  the 
new  law  will  be  in  the  hands  of  the 
Secretary  of  Interior.  Details  of 
administration  have  not  yet  been 
worked  out. 

Practically  all  successful  develop- 
ments of  new  oil  fields  in  California 
during  recent  years  have  resulted  from 
preliminary  examinations  by  geologists 
specially  trained  and  experienced  in 
petroleum  work.  The  cost  of  drilling 
has  greatly  advanced  in  recent  years, 
and  prospect  or  "wildcat"  wells  should 
bo  started  with  financial  provisions  to 
meet  a  cost  of  from  $50,000  to  $100,- 
'OOO  per"  well.  —    - 

Oil-field  operations  during  the  week 
ended  Feb.  28,  1920,  show  12  new 
wells  started,  the  same  number  as  last 
week.  The  total  of  new  wells  this  year 
is  1.51,  as  compared  with  97  at  the 
same  date  last  year.  Tests  for  water 
shut-off  this  week  numbered  18,  as  com- 
pared with  20  during  the  previous  week. 
Yearly  total  to  date  208;  total  to  same 
date  last  year  201.  Deepening  or  re- 
drilling  jobs  this  week  numbered  12, 
as  compared  with  10  during  the  preced- 
ing week.  Total  to  date  this  year  142; 
total  to  same  date  last  year  152.  Wells 
abandoned  this  week  numbered  4,  as 
compared  with  6  during  the  preceding 
week.  Total  to  date  this  year  48; 
total  to  same  date  la«t  year  36. 


Announcement  is  made  by  the  Seep 
Purchasing  Agency  of  an  advance  in 
price  of  Pennsylvania  crude  oil  of  15c. 
per  bbl.  bringing  the  price  to  $5.90 
per  bbl.  Independent  refiners,  it  is  re- 
ported, were  still  offering  bonuses  above 
the  posted  prices,  but  little  oil  is  being 
sold,  as  producers  are  believed  to  be 
holding  for  better  prices. 


Independent  Oil  Operators 
Association 
Annual  Meeting  and  Exposition  To  Be 
Held  in  Denver  in  September 

Plans  are  being  made  for  an  oil  and 
oil  shale  exposition  in  connection  with 
the  annual  meeting  of  the  Independent 
Oil  Operators'  Association,  which  will 
convene  in  Denver,  Col.,  Sept.  28,  29, 
30,  and  Oct.  1.  The  association  com- 
prises the  principal  oil  operators 
throughout  the  country.  The  conven- 
tion and  the  exposition  will  be  held 
simultaneously,  but  the  latter  will  con- 
tinue well  into  October. 

It  is  proposed  that  the  exposition 
comprise  the  greatest  display  of  petro- 
leum products,  manufacturing  equip- 
ment and  oil-drilling  appliances  that 
has  ever  been  brought  together.  Allied 
industries  will  also  demonstrate  the 
wide  range  to  which  petroleum  prod- 
ucts can  be  adapted.  Oil  shale  will  be 
given  a  prominent  place  in  the  exposi- 
tion, and  a  demonstration  will  be  made 
of  the  use  of  the  latest  appliances  for 
extracting  oil  from  shale. 

Recent  Wells  Brought  In  in 
Montana 

Bringing  in  of  a  well  by  the  Round- 
up Oil  and  Gas  Co.  about  a  mile  and  half 
distant  from  the  Van  Duzen  discovery 
well,  in  the  Devil's  basin,  north  of 
Roundup,  Mont.,  is  attracting  atten- 
tion to  the  oil  possibilities  in  that 
state.  Further  interest  was  aroused 
by  the  bringing  in  of  a  well  last  week 
by  the  Franz  Corporation  operating  in 
the  Cat  Creek  basin,  near  Winnett, 
Mont.  The  oil  from  this  third  well  is 
of  a  higher  grade  than  that  of  either 
the  Van  Duzen  or  the  Roundup  wells, 
and  compares  favorably  with  the 
Wyoming  product.  The  Van  Duzen 
well  is  estimated  to  have  a  capacity  of 
360  bbl.  daily  as  calculated  from  a  five- 
hour  pumping  test.  The  Roundup  well 
is  believed  to  have  a  still  greater 
capacity.  In  the  case  of  both  wells  the 
sands  have  been  penetrated  less  than 
two  feet.  The  Franz  well  is  flowing 
over  the  top,  but  no  estimate  as  to  its 
capacity  is  obtainable. 

Arizona  and  New  Mexico  Notes 

Gas  is  reported  to  have  been  struck 
at  Bowie,  Ariz.,  in  the  well  of  the  U.  S. 
Oil  Refining  Co.,  owned  largely  by 
Bisbee  mining  men.  A  pocket  was 
struck  at  800  ft.  immediately  below  a 
hard  shale.  Work  was  stopped  at  once, 
and  the  fires  under  the  boiler  were 
drawn  as  a  precaution.  These  will  be 
removed  to  a  safe  distance.  The  Buf- 
falo Oil  and  Gas  Co.  has  unloaded  a 
large  Star  oil  rig  at  Lordsburg,  N.  M., 
and  moved  it  to  its  well  southwest  of 
town.  The  well  is  now  165  ft.  deep. 
The  well  of  the  Florida  Oil  Co.,  six 
miles  northwest  of  Deming,  N.  M.,  is 
dpwn  500  ft.  in  a  hard  lime  formation. 


Export  Price  Policy 
Reply  of  the  Standard  Oil  Co.  to  Crit- 
icisms of  London  Board  of 
Trade 

A  general  attack  on  prices  of  refin- 
ery products  is  of  interest  to  producers. 
The  recent  report  of  the  central  com- 
mittee of  the  London  Board  of  Trade 
in  which  an  export  price,  recom- 
mended as  fair  by  this  committee, 
would  mean  at  prevailing  rates  of  ex- 
change 7c.  per  gal.  for  gasoline  f.o.b.. 
New  York,  is  a  case  in  point.  The 
Standard  Oil  Co.  of  New  Jersey  in  a 
statement  said:  "The  soundness  of  this 
cDnclusion  may  be  gaged  by  the  fact 
that  the  cost  of  the  various  crudes 
when  they  reach  the  seaboard  ranges 
from  40  to  100  per  cent  above  the  pro- 
posed selling  price  for  gasoline."  The 
statement  goes  on  to  say: 

"With  British  exchange  at  $3.40  to 
the  pound,  a  price  of  £23  sterling  a 
ton  means  but  slightly  more  than  21c. 
an  American  gallon.  This  quotation 
is  for  the  product  known  as  No.  1 
petrol  in  Europe,  or  64  deg.  grav- 
ity gasoline  in  this  country.  As  any 
refiner  will  testify,  this  is  a  low  price 
for  gasoline  of  this  grade  today.  The 
Board  of  Trade  investigators  tell  of 
one  unnamed  Eastern  •producing  com- 
pany which  sells  its  petrol  at  £10J  a 
ton  f.o.b.  and  makes  a  good  profit  on 
the  transaction.  This  presumably  is 
the  Anglo-Persian  Petroleum  Company, 
Ltd.,  a  producer  of  Persian  crude  in 
which  the  British  government  holds  the 
controlling  interest.  This  company, 
we  understand,  sells  its  gasoline  in  the 
United  Kingdom  through  the  Dutch- 
Shell  group,  which  is  maintaining  the 
retail  price  of  which  the  committee  com- 
plains. If  this  is  true,  it  would  seem 
to  be  a  simple  and  entirely  internal 
situation  for  the  British  Government  to 
adjust,  by  requiring  the  group  selling 
the  government  gasoline  to  name  retail 
prices  more  in  accordance  with  the  price 
realized  by  the  government's  producing 
company." 

Test  Well  Started  at  Chloride, 
Ariz. 

Interest  is  being  shown,  according 
to  S.  Ford  Eaton,  in  the  new  Chloride- 
Kerwin  oil  and  gas  field  situated  on 
the  Colorado  River  about  thirty  miles 
west  of  Chloride,  Ariz.  Surface  indi- 
cations are  believed  to  be  of  a  promis- 
ing character,  oil  and  gas  seepages 
having  been  encountered  at  various 
places.  The  Colorado  River  Oil  &  Gas 
Co.,  a  local  organization,  has  installed 
a  rig  and  is  drilling  a  test  well.  Opin- 
ion has  been  expressed  that  if  oil  is 
found  it  will  be  at  the  comparatively 
shallow  depth  of  from  1,000  to  1,500 
ft.  There  is  a  well-defined  anticlinal 
structure  about  a  mile  east  of  the 
river.  The  anticline  parallels  the 
main  range  of  mountains. 
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Gold  Flowing  From  the 
United  States 

Despite   Huge  Trade   Balances   in  This 

Country's  Favor,  Exports  of  the 

Precious    Metal   Continue 

The  Guarantee  Trust  Co.  of  New 
York  in  a  circular  issued  recently  says 
in  part: 

The  trade  export  excess  of  the  United 
States  for  1919  was  4  billion  dollars — 
4.4  billions  in  our  trade  with  Europe — 
following  other  huge  export  excesses  in 
preceding  years,  especially  since  1914- 
15.  In  spite  of  this,  the  precious 
metals,  gold  and  silver,  are  flowing  in 
a  fairly  steady  stream  from  the  coun- 
try. During  the  year  1919  our  net  ex- 
ports of  the  two  metals  were  respec- 
tively 291  and  150  million  dollars.  The 
domestic  credit  stringency  has  been  re- 
flected in  declining  reserve  ratios  at  the 
Federal  Reserve  Banks. 

In  the  light  of  these  conditions  a  cer- 
tain alarm  is  felt  at  the  continued  ex- 
port of  gold.  A  gold  dollar  m  the 
vaults  of  a  Federal  Reserve  Bank 
serves,  or  may  serve,  as  the  basis  of 
deposit  liabilities  of  $2.50,  and  these  de- 
posits, to  the  credit  of  a  member  bank, 
may  in  turn  serve  to  enable  credit  ex- 
tension by  that  bank  of  anywhere  from 
seven  and  a  half  to  fourteen  times  that 
amount,  or  say  $19  to  $35.  With  re- 
serves close  to  the  legal  minimum, 
therefore,  every  million  dollars  of  gold 
lost  practically  means  forced  credit 
contraction  of  perhaps  twenty  millions, 
unless  contraction  comes  about  by  nor- 
mal industrial  liquidation. 

Meanwhile,  it  is  further  pointed  out 
that  gold  production  in  this  country, 
now  at  its  lowest  figure  since  1896  or 
1897 — bet\^een  55  and  60  million  dollars 
in  1919,  as  against  105  millions  in  1915 
— is  not  adding  to  our  stock  available 
for  banking  reserves,  as  industrial 
consumption  of  the  yellow  metal  is  at 
a    greater    rate    than    new    production. 

The  gold  has  been  going  mainly  to 
the  Orient  or  to  South  America — to  na- 
tions which  are  essentially  providers  of 
raw  materials  for  the  remainder  of  the 
world.  Trade  balances  with  these  coun- 
tries' during  1919  showed  a  consider- 
able excess  of  imports  into  the  United 
States  over  our  exports  to  them.  When 
the  gold  embargo  was  lifted  in  1919, 
it  naturally  became  profitable  to  ship 
gold  and  settle  debts. 

A  few  words  are  in  order  as  to  cur- 
rency and  banking  conditions  in  China 
and  India.  China  is  a  "hard-money" 
country,  with  enormous  powers  of  ab- 
sorbing the  precious  metals  among  its 
400  millions  of  inhabitants.  In  India,  in 
1898,  the  Imperial  Goverament  set  up 
a  gold  exchange  standard  with  15  silver 
rupees  the  equivalent  of  a  pound  ster- 
ling. The  hand-to-hand  currency  of  the 
country,  aside  from  base-metal  coins, 
for   all    practical    purposes    consists    of 


silver  rupees  and  government  notes,  the 
latter  issued  with  a  backing  of  silver 
and  gold  held  in  London,  and  Indian 
and  British  Government  "securities." 
In  other  words,  part  of  the  issue  is 
fiduciary,  or  pure  credit  money. 

The  greater  part  of  the  world's  pro- 
duction of  new  gold  takes  place  within 
the  limits  of  the  British  Empire,  and  a 
large  proportion  of  this  new  gold  from 
British  sources  is  being  offered  for  sale 
in  London  and  bought  up  by  the  Indian 
Government,  at  prices  which  lately  have 
been  around  125  shillings  an  ounce. 
The  price,  of  course,  can  never  go  far 
above  that  figure,  which,  converted  into 
dollars  at  the  current  rate  of  exchange, 
will  be  the  equivalent  of  $20.67  an 
ounce,  so  long  as  New  York  is  a  free 
gold  market.  The  Bank  of  England  is 
just  at  this  time  gathering  into  its 
vaults  all  possible  gold,  letting  none  of 
it  go  out. 

It  has  been  estimated  that  in  the  last 
half  century,  India  alone  has  absorbed 
from  li  to  11  billion  dollars  worth  of 
gold.  The  amount  taken  by  India  and 
China  in  the  near  future — that  is,  in  the 
next  few  years — will  depend  on  a  num- 
ber of  factors,  of  which  the  trade  bal- 
ances of  these  countries  form  but  one. 

There  is  at  the  present  time  the 
greatest  mobilization  of  gold  in  the 
hands  of  the  central  banks  and  national 
treasuries  in  the  histoi'y  of  the  world. 
At  the  same  time,  the  huge  issues  of 
paper  money  in  most  of  the  important 
countries  of  the  world,  former  neutrals 
as  well  as  belligerents,  have  caused  cur- 
rencies to  be  highly  diluted,  and  the 
metallic  reserves  in  many  cases  are  all 
too  small  for  the  amount  of  paper  cur- 
rency and  of  credit  that  have  been 
created.  Neither  is  the  gold  spread  at 
all  evenly,  so  that  the  Central  Powers 
and  the  new  nations  that  have  just  been 
created  out  of  the  German.  Austrian 
and  Russian  empires  are  beginning 
their  post-bellum  existen(!-es  under  pre- 
carious financial  and  fiscal  conditions. 
England  even  is  hoarding  her  gold,  as 
we  have  seen,  while  at  the  same  time 
recent  statistics  show  that  she  is  un- 
questionably making  progress  in  re- 
ducing her  fiduciary  paper  currency. 
France,  Belgium,  Italy,  with  larger 
paper  issues  than  Britain,  especially 
relatively,  can  still  less  afford  to  part 
with  gold.  The  European  neutrals  are 
not  disposed  to  deci-ease  their  holdings, 
at  least  to  send  to  the  Orient. 

Meanwhile,  the  world's  gold  produc- 
tion, due  to  high  prices  and,  therefore, 
high  money  costs  of  mining,  has  sunk 
to  the  lowest  level  in  fifteen  years.  Sil- 
ver production  has  not,  so  far,  re- 
sponded to  the  high  prices  for  the  metal 
established  in  the  last  two  years.  Con- 
sumption in  the  arts  has  been  running 
at  a  heavy  figure  for  both  metals.  The 
possibilities  for  an  increase  in  the 
world's  new  gold  are  too  remote  to 
make  much  difference.     More  hope  can 


be  placed  in  the  greater  production  of 
silver,  which,  in  so  far  as  silver  could 
be  shipped  to  settle  debts  to  the  East, 
would  take  some  of  the  burden  off  gold. 

Where,  then,  shall  the  gold  come 
from,  to  satisfy  Eastern  demands,  as  it 
is  evident  that  the  new  gold  production 
is  not  at  present  of  sufficiently  large 
proiwrtions,  after  deduction  is  made  for 
gold  used  in  the  arts?  Shall  it  come 
almost  solely  from  the  stock  in  our 
Federal  Reserve  Banks — which  has  just 
fallen  to  the  lowest  figure  since  the 
summer  of  1918 — and  from  the  United 
States  Treasury,  in  redemption  of  gold 
certificates  ?  Can  we  afford  to  lose  gold 
in  undeterminable  amounts  while  Eu- 
rope seems  disinclined  to  part  with  its 
gold  reserves  ? 

The  arguments  for  restrictions  on  ex- 
ports of  gold  from  this  country  are  on 
two  grounds,  one  domestic,  the  other 
international.  The  first  is  that  this 
country  should  have  deflation  under  di- 
rection and  control.  The  second  is  that 
gold  will  do  more  good  in  the  new  Eu- 
ropean countries  than  in  the  East, 
where  it  will  largely  go  to  increase 
native  hoards. 

The  proposal  comes  to  limit  ship- 
ments to  virgin  gold.  The  export  of 
gold  manufactures  would  also  have  to 
be  prohibited.  As  long  as  there  is  a 
free  gold  market  in  the  United  States, 
gold  cannot  for  any  length  of  time,  or 
for  more  than  a  small  amount,  go  to  a 
premium  that  will  be  translatable  into  a 
premium  for  American  holders  of  gold. 
If,  however,  exports  were  not  unre- 
stricted, exporters  could  secure  pre- 
miums, and  in  the  case  proposed  these 
exporters  would  be  the  owners  of  gold 
mines.  American  gold  miners,  now 
able  to  secure  only  the  fixed  mint  price 
of  $20.67  an  ounce,  would,  therefore,  be 
placed  in  a  position  analogous  to  that 
of  the  miners  of  the  British  Empire 
who  are  securing  premiums  in  London 
on  their  products. 

How  far  will  restriction  on  gold  ex- 
ports affect  our  newly  acquired  posi- 
tion as  international  bankers  ?  If  we 
and  others  must  have  certain  Oriental 
products,  and  can  have  them  at  the  low 
prices  which  cheap  labor  makes  pos- 
sible, will  it  be  more  advantageous  to 
do  without  these  or  some  of  these  prod- 
ucts, by  holding  on  to  our  gold,  than 
to  have  them  and  pay  the  price  in  the 
media — the  precious  metals — which  the 
East  will  accept? 


The  Wisconsin  Geological  Survey 
in  1919  surveyed,  as  to  their  economic 
minerals,  particularly  iron  ores,  the  six- 
teen townships  in  Wood,  Eau  Claire 
and  Chippewa  counties,  following: 
T.  25N,  R5E  &  5W;  and  Ranges  5  and 
6W  in  townships  North  26.  27,  28,  29, 
30,  31  and  32.  Blueprint  maps  may  be 
obtained  from  the  State  Geologist. 
Madison,   Wis. 
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N.  Y.  Section.  Mining  and  Metal- 
lurgical Society  Meets 
J.  E.  Spurr  Presents  Interesting  Paper 
on   Control   of   World's   Minerals — 
Passage  of   Curtis   Bill   Urged 

At  tne  regular  meeting  of  the  New 
York  Section  of  the  Mining  and  Metal- 
lurgical Society  of  America,  on  Thurs- 
day evening,  March  4,  an  interesting 
and  important  paper  was  read  by  J.  E. 
Spurr,  on  the  "Political  and  Commer- 
cial Control  of  the  World's  Mineral 
Wealth."  J.  A.  Church,  Jr.,  chairman 
of  the  section,  introduced  Mr.  Spurr. 
who  said  in  part: 

"The  treasures  of  commei'cially  valu- 
able ore  deposits  have  been  hid  by 
nature  whimsically  throughout  the 
earth,  here  and  there,  by  no  rule  of 
geography  or  latitude,  and  with  great 
disregard  of  equality.  A  nation's  needs 
or  desires  for  mineral  wealth  have  no 
stated  relation  to  its  actual  mineral 
possessions;  what  it  needs  is  often  in 
the  territory  of  another  natipn  which 
does  not  need  it.  Commerce  is  thus 
bom,  and  the  nation  which  must  have 
the  metal  or  ore  of  another  country 
hacks  lip  its  commerce  and  helps  it  to 
fasten  its  claims  for  permanent  control 
of  the  deposits  in  question,  by  legisla- 
tion, by  diplomacy,  and,  if  need  be  by 
•war.  In  case  of  war,  the  metallic  prize 
falls  to  the  strongest — usually  the  na- 
tion which  before,  through  its  necessi- 
ties, exercised  only  commercial  control, 
but  which,  as  the  result  of  the  trial 
of  strength,  now  frankly  asserts  its 
sovereignty. 

"Have  we  as  Americans  realized 
these  forces  ?  Absolutely  not,  I  should 
say.  How  many  i-ealize  that  the 
Alsace-Lorraine  question  is  and  was  not 
a  sentimental  one,  but  a  death  struggle 
for  the  greatest  iron  deposits  of  Eu- 
rope and  the  second  largest  of  the 
world,  which,  gave  Germany  her  im- 
mense growth  and  power,  and  may  now 
transfer  that  wealth  and  power  to 
France?  That  the  dispute  between  Po- 
land and  Germany  as  to  Silesia  is  not 
a  question  of  nationality,  sentiment,  or 
even  territory,  for  it  represents  one  of 
the  greatest  coal  fields  of  Europe.  If 
Poland  gets  it,  she  may  well  overtop 
Germany  in  wealth  and  importance.  If 
Germany  loses  it,  she  may  well  drop 
into  the  position  of  a  second-rate  power, 
now  that  she  has  had  to  give  up  Alsace- 
^»  Lorraine.  To  submit  such  a  question  to 
the  vote  of  the  native  population  is  of 
the  same  order  of  intelligence  as  toss- 
ing a  coin  for  it,  but  how  many  of  us 
have  understood  this  ?  Population  shifts 
and  changes,  swells  or  shrinks;  may  be 
at  one  time  predominantly  Polish  and, 
at  another  time,  mainly  German;  but 
the  coal  deposits  are  fixed.  To  clainfy 
these  things  we  should,  in  place  of 
Silesia,  say  coal;  and  in  place  of  Alsace- 
Lorraine,   iron,  and  so  on." 

Mr.  Spurr  then  briefly  sketched  the 
political  ownership  of  the  important 
metals  and  minerals.  As  he  concluded, 
Mr.  Church  let  down  the  bars,  and  in- 
troduced David  White,  of  the  U.  S.  Geo- 
logical Survey.  Mr.  White,  in  the  ex- 
pressive   language    of   the    street,    took 


a  fall  out  of  mining  engineers  in  gen- 
eral, and  figuratively  landed  on  them 
with  both  feet  for  not  going  more  ac- 
tively into  foreign  mining.  With  his 
well-known  and  quizzical  smile,  he 
landed  blow  after  blow  on  the  sur 
prised  audience,  saying  that  "Are  min 
ing  men  victims  of  mental  paralysis 
and  moral  impotency?  It  seems  to  me 
that  mining  men  are  lethargic.  1  wonder 
if  they  are  alive  to  crises  of  the  present 
hour  as  they  affect  the  industries  and 
the  future  of  the  United  States?" 

Captain  Jensen  discussed  foreign  cop- 
per deposits.  He  pointed  out  that  the 
copper  resources  of  the  United  States 
are  not  limitless,  and  that  now  is  the 
time  to  acquire  interests  in  foreign 
copper  deposits.  Sydney  H.  Ball  said: 
"I  think  that  we,  who  have  tried  the 
foreign  mining  game,  have  found  that, 
to  borrow  a  geological  term,  it  is  a 
little  hard  to  work  because  of  the  sec- 
ondary enrichment  of  foi-eigners  with 
grape  juice  and  other  things."  Mr.  Ball 
then  called  attention  to  the  Curtis  bill, 
introduced  into  the  Senate,  and  said 
that  it  would  be  a  patriotic  duty  to  push 
this  bill,  as  it  would  aid  in  maintaining 
an  open  door  for  the  American  financier 
and  engineer  in  foreign  countries.  A 
resolution  was  passed  calling  the  atten- 
tion of  the  society's  council  to  the 
Curtis  bill  and  providing  for  definite 
action  in  furthering  its  passage. 

Lawrence  Addicks,  H.  H.  Knox,  Rob- 
ert Peele,  Chairman  Church,  L.  C.  Gra- 
ton  and  others  contributed  to  the  dis- 
cussion, which  was  interesting,  if  not 
onesided. 


A.  A.  E.  Offers  National  Unity 
Plan 

A  new  plan  for  a  unified  engineering- 
organization  for  the  United  States  is 
contained  in  an  announcement  made  by 
the  American  Association  of  Engineers 
that  one-half  the  entrance  fee  of  $10 
will  be  waived  to  applicants  who  are 
members  of  recognized  national  and 
local  engineering  societies  and  clubs  of 
the  United  States.  This  arrangement 
will  be  in  effect  only  until  the  sixth 
annual  convention,  to  be  held  May  10, 
11,  and  12,  1920,  in  St.  Louis,  unless 
it  is  extended  by  the  convention.  The 
resolution   is  as  follows: 

"Inasmuch  as  the  support  in  mem- 
bership of  every  professional  engineer 
in  the  United  States  is  needed  by  the 
American  Association  of  Engineers  to 
accomplish  professional  unity,  and  in- 
asmuch as  many  engineers  have  helped 
the  profession  by  giving  time  and 
money  for  a  number  of  years  to  that 
end  through  recognized  societies  and 
clubs: 

"Be  it  Resolved,  that  until  the  1920 
convention  (May  10-11)  the  member- 
ship committee  be  authorized  to  waive 
one-half  of  the  entrance  fee  of  $10 
to  applicants  who  are  in  good  standing 
in  such  recognized  clubs  and  societies 
and  to  accept  such  applications  when 
accompanied  by  an  entrance  fee  of  $5." 

The  membership  of  the  American  As- 
sociation of  Engineei's  on  Feb.  19  was 
12,670. 


Improvements  in  Mining  Equip- 
ment   Urged    on    South 
African  Engineers 

J.  H.  Veasey  recently  addressed  tht 
Association  of  Certified  Mechanical 
Engineers  of  South  Africa  on  the  sub- 
ject of  "Engineers  and  Opportunity." 
Mr.  Veasey  pointed  cut  that  it  was 
incumbent  upon  engineers  to  reduce 
working  costs  and  to  re-establish  low- 
grade  mines  as  profit-^Srning  institu- 
tions. A  great  opportunity  exists  to- 
day for  engineers  in  undergroud  work- 
ings, as  insufiicient  expert  attention  has 
been  given  to  simple  mining  operations 
such  as  breaking,  shoveling,  and  stope 
tramming.  According  to  Mr.  Veasey,, 
shoveling  averages  1.8  tons  per  shift 
per  native;  in  1912,  it  was  2.8  tons  per 
native  shift,  and  these  records  do  not 
begin  to  compare  with  American  re- 
sults. Mr.  Veasey  also  called  attention 
to  the  need  for  an  investigation  of 
drilling.  The  following  interesting 
observations  were  made: 

"If  a  hand-held  machine  is  to  be 
designed  to  replace  the  hammer-boy, 
the  first  item  of  information  necessary 
is  the  minimum  size  of  hole  to  be 
drilled.  Once  a  i  x  42-in.  hole  was 
considered  perfection  for  stoping.  Re- 
cently it  has  been  shown  that  3  x  30-in. 
holes  are  more  efficient.  In  the  absence 
of  experiment  we  have  no  information 
that  still  smaller  holes,  say  g  x  24  in., 
would  be  even  more  economical,  so 
that,  for  the  present,  3  x  30  in.  must 
be  considered  the  minimum  useful  size 
for  stoping.  In  the  matter  of  drillino- 
speed,  the  last  few  decimals  of  an  inch 
drilled  per  minute  seem  to  have  some 
resemblance  to  the  last  few  knots  per 
hour  of  a  torpedo-boat  destroyer:  both 
are  costly,  and  in  each  the  materials 
of  construction  are  being  stressed  to 
as  near  the  permissible  limit  as  de- 
signers dare  go.  One  inch  per  minute 
over  drilling  and  changing  time  would 
be  half  an  hour  to  a  hole,  or  eight  holes 
in  four  hours.  If  an  allowance  of 
eight  and  one-half  minutes  rest  were 
made  between  holes,  this  rate  would  be 
eight  holes  in  five  hours. 

"This  slower  rate  of  drilling,  com- 
bined with  a  finished  diameter  of  three- 
quarters  inch  and  length  of  longest 
steel  3  ft.  6  in.,  would  admit  of  the 
use  of  a  very  light  machine,  with  con- 
siderably reduced  stresses  on  the  im- 
pact parts.  The  lines  of  airplane 
engine  design  could  be  followed,  using 
alloyed  metals  where  their  particular 
properties  are  required,  and  the  weight 
thereby  reduced  to  the  minimum  neces- 
sary for  inertia. 

"The  weight  of  an  infantry  service 
rifle  could  be  set  up  as  a  goal  to  be 
aimed  for  if  not  reached.  In  fact,  if 
the  weight  was  reduced  to  approxi- 
mately 12  lb.,  the  machine  could  be 
carried  in  a  holster  with  a  shoulder 
strap.  Each  native  might  be  allowed 
to  keep  his  own  machine,  always  carry 
it  with  him,  and  be  taught  to  take  a 
pride  in  its  condition.  He  would  bring 
it  out  of  the  mine  with  him  every  shift, 
and  in  daylight  clean  and  oil  it  as  care- 
fully as  a  soldier  does  his  rifle." 
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Leading  Events 


Col.  W.  B.  Thompson  Takes  Option 

on  Flin  Flon  Property 

Agrees    To    Spend    $200,000— Plant    at 

Mandy    Mine    Purchased    for 

Preliminary    Work 

Col.  William  B.  Thompson  has  taken 
an  option  for  one  year  on  the  Flin  Flon 
copper  property  which  is  situated  on 
Flin  Flon  Lake  in  northern  Manitoba. 
The  price  is  slightly  under  $1,500,000 
payable  all  in  cash  at  the  end  of  the 
option.  It  is  understood  that  Colonel 
Thompson  has  agreed  to  spend  $200,000 
on  the  property.  The  option  was  signed 
in  Toronto  during  the  past  week.  The 
plant  at  the  nearby  Mandy  mine,  which 
belongs  to  the  Tonopah  Mining  Co.  of 
Nevada,  has  been  purchased  and  $60,- 
000  worth  of  equipment  and  supplies 
are  being  rushed  in  before  the  breakup. 
With  Colonel  Thompson  are  associated 
W.  J.  Judson  and  C.  F.  Ayers,  also  a 
cei-tain  mining  company. 

It  was  announced  in  January  that 
Hayden.  Stone  &  Co.,  of  New  York,  had 
dropped  the  option  they  had  been  hold- 
ing on  the  Flin  Flon.  Thereafter  vari- 
ous rumors  gained  ciruclation,  one  of 
them  being  to  the  effect  that  the  Inter- 
national Nickel  Co.  had  purchased  the 
property.  This  was  incorrect,  as  now 
seen,  though  it  is  known  that  certain 
individuals  associated  with  this  com- 
pany had  been  considering  some  sort 
of  a  deal. 

The  Flin  Flon  deposit  has  been  de- 
described  in  Engineering  and  Mini7ig 
Joja-nal  in  the  issues  of  Oct.  25,  1919, 
and  Jan.  24,  1920.  It  contains  20,000,- 
000  tons  of  primary  sulphides  running 
1.7  per  cent  copper,  1.5  oz.  silver  and 
$1.40    gold. 

Van  Dyke  Copper  Co.  Claims 
Shaft-Sinking  Record 

The  Van  Dyke  Copper  Co.,  of  Miami, 
Ariz.,  announced  on  the  afternoon  of 
March  4  that  it  had  beaten  the  world's 
record  for  shaft  sinking  held  by  the 
Crown  Mines,  Johannesburg,  S.  A., 
whei'e  a  circular  shaft  20  ft.  in  di- 
ameter was  sunk  279  ft  in  December, 
1918,  at  an  average  speed  of  9  ft.  in 
24  hours.  The  new  world's  record  was 
made  by  the  Van  Dyke  company  at  its 
No.  1  shaft,  which  was  sunk  308  ft.  in 
thirty-one  days,  the  average  being 
almost  10  ft.  a  day. 

The  shaft  was  officially  measured  at 
the  beginning  of  the  3  o'clock  shift  on 
Feb.  1,  1919,  according  to  the  Daily 
Silver  Belt,  of  Miami,  the  official  com- 
mittee being  City  Engineer  R.  G. 
Thomas,  Rev.  G.  S.  Sloan  and  W.  G. 
Ellery,  assisted  by  L.  D.  Van  Dyke  and 
E.  R.  Rice,  general  manager.  On  that 
date  the  shaft  measured  755.6  ft. 
It  was  308  ft.  deeper  a  month  later. 


Hecla  Mining  Co.  Answers  Gertie 

Complaint 

No    Ore    Removed   or    Blocked    Out    in 

Drifting   Through   Plaintiff's   Ground 

— Latter  Seemingly  Consented 

The  Hecla  Mining  Co.,  of  Wallace, 
Ida.,  has  filed  its  answer  to  the 
complaint  of  the  Gertie  Mining  Co.,  in 
which  it  was  alleged  that  Hecla  had 
trespassed  upon  the  Gertie  and  Iron 
King  claims  from  its  underground 
workings  and  had  extracted  much 
valuable  ore  therefrom,  and  upon  this 
allegation  the  Gertie  company  asked 
the  court  for  an  order  requiring  the 
Hecla  company  to  permit  plaintiff  to 
make  an  examination  and  survey  of  the 
underground  workings  of  the  Hecla 
mine.  It  appears  from  the  answer  filed 
by  Hecla  that  the  Gertie  claim  projects 
into  the  Burlington  claim,  owned  by 
Hecla,  from  the  south,  and  that  in  ex- 
tending its  workings  easterly  through 
the  Burlington  claim  Hecla  admits  that 
the  drift  passed  through  a  corner  of  the 
Gertie;  that  in  running  through  the 
Gertie  ground  the  Hecla  company  re- 
moved no  ore  and  developed  none,  and 
that  no  other  workings  were  extended 
on  or  beneath  any  ground  owned  by 
the  Gertie  company. 

In  justification  of  drifting  across  the 
comer  of  the  Gertie  claim,  an  affidavit 
is  submitted  by  James  F.  McCarthy  in 
which  he  says  the  drift  across  the 
Gertie  was  surveyed  by  A.  A.  Booth, 
the  company's  engineer  at  the  time,  and 
who  was  a  director  of  the  Gertie  com- 
pany; and  that  Mr.  Booth  told  him  at 
that  time  that  there  would  be  no  ob- 
jection on  the  part  of  the  Gertie  com- 
pany, and  that  he  believes  that  the 
plaintiff  had  full  knowledge  of  the  fact 
at  least  prior  to  the  year  1912.  He 
further  states  that  he  had  showTi  the 
mine  maps  to  L.  W.  Hutton,  president 
of  the  Gertie  company,  and  had  given 
Mr.  Hutton  permission  to  make  a  per- 
sonal inspection,  and  also  to  permit  Mr. 
Booth  to  check  up  his  survey. 

The  Hecla  answer  further  states  that 
to  "permit  the  plaintiff  to  make  the 
survey,  inspection  and  examination  of 
its  many  mine  openings  and  workings 
within  its  own  property  would  be  a 
violation  of  the  rights  of  this  defendant, 
the  taking  of  its  property  without  due 
process  of  law,  and  a  violation  of  its 
property  rights."  No  date  has  been 
set  by  the  court  for  the  hearing. 


The  Warrior  Copper  Co.'s  property 
near  the  Inspiration  mine  in  the  Miami 
district,  Arizona,  is  reported  to  have 
been  sold  to  the  Inspiration  Consoli- 
dated Copper  Co.  for  $500,000.  About 
800  acres  are  comprised  in  the  Warrior 
holdings.  Spencer  D.  Wright,  of  Phil- 
adelphia,  is   president   of  the   Warrior. 


Work  in  the  Cariboo  Hampered 

by  Placer  Mining  Act 

Hydraulicking  Has   Been   Successful  in 

Spite  of  Difficultiefi 

By  Donald   D.   Fraseb 

Up  to  date  the  Cariboo  district  of 
British  Columbia  has  been  hampered  by 
the  Placer  Mining  Act  which  has  done 
much  to  retard  development.  Leases 
one-half  mile  long  have  been  staked  and 
held  without  development  or  payment 
of  rentals.  This  is  not  only  true  in  a 
few  cases  but  is  the  general  condition 
of  the  district.  This  is  well  emphasized 
by  these  facts:  Out  of  over  600  leases, 
24  had  their  rentals  paid  up  to  date 
this  year  and  official  figures  show  that 
back  rentals  amount  to  over  $303,000. 
The  major  portion  of  these  leases  were 
undoubtedly  staked  for  speculation  only 
and  held  for  outrageous  prices.  In 
many  cases  people  desiring  to  spend 
capital  in  the  district  have  been  driven 
out  by  this  state  of  affairs.  A  change 
has  been  promised  by  the  Minister  of 
Mines  which  will  alter  these  conditions 
through  a  new  act,  which  is  to  be  pre- 
sented at  the  present  session  of  the 
provincial  House.  Under  this  new  act 
a  certain  amount  of  work  is  to  be  nec- 
essary each  year  together  with  a  nomi- 
nal rental.  In  case  the  conditions  are 
not  met  the  lease  will  automatically 
cancel  itself.  The  working  of  this  act 
should  throw  open  much  ground  now 
held  for  speculation  with  the  consequent 
development  of  the  district. 

To  the  man  with  capital  to  invest 
in  hydraulicking  or  dredging  ground, 
Cariboo  offers  a  large  opportunity.  The 
problem  of  the  deep  drifting  ground 
still  awaits  the  successful  engineer. 

The  gold  fields  of  Cariboo  cover  an 
area  of  about  7,000  square  miles.  They 
lie  on  the  western  slope  of  the  Rockies 
with  the  Cariboo  Range  to  the  east  and 
the  Eraser  River  to  the  west.  From 
the  Horse  Fly  River  to  the  south  they 
extend  north  nearly  to  the  Grand  Trunk 
Pacific  Railroad.  The  mining  center  is 
the  town  of  Barkerville  on  Williams 
Creek. 

The  Cariboo  Range  has  a  northwest- 
southeast  trend  with  peaks  rising  to 
an  elevation  of  nearly  8,000  ft.  Pro- 
ceeding westerly  are  other  minor 
ranges  which  rise  to  altitudes  of  5,000 
and  6,500  ft.,  which  gradually  slope 
to  the  Eraser  and  Quesnel  rivers.  The 
Cariboo  Range  shows  but  little  sign  of 
glaciation  for  it  is  very  rugged  with 
sheer  walls  and  sharp  peaks.  The  ter- 
ritory which  embraces  the  Cariboo  dis- 
trict, however,  shows  signs  of  intense 
glaciation.  The  mountains  are  rounded 
and  covered  with  glacial  debris.  The 
existing  creeks  have  cut  deep  valleys 
and    gorges    through    this    glacial    ma- 
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terial,  forming  valleys  which  are  floored 
with  heavy  strata  of  glacial  debris. 

The  country  rock,  or  bedrock  as  it  is 
termed,  is  composed  of  different  vari- 
eties of  schists  and  slates  which  are 
cut  by  numerous  quartz  veins  and 
quartz  stringers.  The  quartz  fre- 
quently carries  free  and  combined  gold. 
The  scouring  of  the  country  by  glaciers 
wore  away  these  schists,  ground  up  the 
quartz  and  set  free  the  gold,  which  was 
concentrated  into  the  ci'eek  bottoms. 
The  gold  found  near  the  foot  hills  of 
the  Cariboo  Range  is  heavy  and  coarse 
but  as  one  follows  down  the  streams 
the  gold  gets  finer  until  the  flour  and 
flake  gold  of  the  Fraser  and  Quesnel 
rivers  are  reached.  As  a  rule  the  gold 
lies  either  on  the  bedrock  or  else  on 
a  false  bedrock.  There  is  undoubt- 
edly a  certain  amount  of  gold  distrib- 
uted throughout  the  gravels,  but,  except 
in  a  few  cases,  it  is  negligible.  It  is 
common  practice  to  take  up  one  to  two 
feet    of    bedrock    to    recover    the    gold 


and  in  some  cases  knew,  that  rich 
ground  was  awaiting  the  successful 
miner  farther  down  the  valleys,  they 
were  unable  to  cope  with  the  difficulties, 
nor  were  they  able  to  finance  such  un- 
dertakings. Various  engineers  and 
practical  miners,  however,  successfully 
sought  outside  capital  and  undertook  to 
mine  the  lower  valleys.  These  work- 
ings were  from  100  to  350  ft.  deep. 
Strata  of  slum  were  encountered  which, 
when  added  to  the  very  heavy  water 
pressure,  produced  great  difficulties. 
Shafts  were  lost  and  in  other  cases  the 
workings  were  flooded.  In  no  case  were 
they  successful  financially.  Added  to 
the  great  natural  difficulties  in  some 
cases  was  lack  of  managing  and  engi- 
neering ability,  wildcatting  and  lack  of 
conscientious  endeavor. 

Although  to  date  the  exploration  of 
the  deep  drifting  ground  has  been  un- 
successful, hydraulicking  has  been  a 
great  success.  Wildcatting,  poor  man- 
agement and   lack  of   ability   have   fig- 


B.  C.  Settler's  Rights  Act 
Disallowed  by  Ottawa 

Granby  Consolidated's  Title  to  Cassidy 

Collieries    on    Vancouver    Island 

Thereby   Weakened 

The  Settler's  Rights  Act  of  1919,  with 
which  is  involved  the  title  to  a  consider- 
able section  of  coal  lands  along  the 
Esquimalt  &  Nanaimo  Railway  that 
was  built  on  Vancouver  Island,  has  been 
disallowed  by  the  dominion  govern- 
ment. The  act  was  passed  last  session 
by  the  British  Columbia  legislature  and 
gave  pioneer  settlers  within  the  said 
belt,  or  their  legal  descendants,  up  to 
Sept.  1  of  last  year  to  make  application 
for  coal  rights  within  their  several 
holdings.  The  act,  however,  was  never 
effective  because  the  lieutenant  gov- 
ernor refused  his  assent  to  the  pro- 
visions contained. 

The  announcement  from  Ottawa  that 
it  has  been  formally  vetoed  shifts  the 
issue   back   upon   the   shoulders   of   the 
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HIDDEN   CREEK  MINE   OF  GRANBY   CONSOLIDATED   MINING,  SMELTING  &  POWER  CO.,  AT  ANYOX,  B.   C. 


which  has  worked  down  into  the 
crevices. 

Sinking  and  drifting  in  the  creek  beds 
of  the  district  is  both  difficult  and  ex- 
pensive. The  ground  is  generally 
loose,  permitting  the  water  to  penetrate 
freely  into  the  workings.  Strata  of  silt 
or  "slum,"  as  it  is  locally  known,  are 
encountered.  When  water  gets  into 
this  material  it  is  extremely  difficult  to 
hold.  It  is  necessary  to  use  heavy 
timbers  and  keep  the  workings  enclosed 
with  strong  lagging.  Face  boards  are 
usually  employed. 

In  both  Williams  and  Upper  Light- 
ning creeks,  the  shafts  were  shallow, 
being  less  than  100  ft.  to  bed- 
rock. Although  the  ground  was  porous 
and  strata  of  slum  crossed,  it  was  pos- 
sible to  keep  these  workings  open,  as 
the  water  pressure  was  not  excessive. 
As  long  as  they  could  keep  down  the 
water,  they  were  all  right.  Nearly  all 
of  Upper  Lightning  Creek  was  worked 
simultaneously  by  a  number  of  com- 
panies. Cornish  pumps  were  used.  No 
one  company  could  successfully  com- 
bat the  water  but  when  all  had  their 
pumps  going  the  water  was  controlled. 

These  companies  were  controlled 
mainly  by  working  men  and  men  of 
small  means.     Although  they  believed, 


ured  in  this  phase  of  operations  in  the 
Cariboo  as  well  as  in  the  drifting  ground. 
Remarkably  few  hydraulic  undertak- 
ings which  have  been  prosecuted  in 
good  faith,  however,  have  failed.  At 
present  various  companies  are  success- 
fully hydraulicking  on  Lowhee  Creek, 
Stouts  Gulch,  Mosquito  Creek,  Grouse 
Creek  and  Perkin's  Gulch,  and  other 
creeks  are  being  opened.  The  season 
is  short  and  the  water  supply  small, 
but  the  ground  has  proved  rich  enough 
to  overcome  these  difficulties. 

The  creeks  mentioned  above  as  being 
successfully  hydraulicked  are  all  within 
the  area  which  yielded  enormous  riches 
in  the  old  days.  In  fact  practically 
all  the  work  done  in  the  district  has 
been  limited  to  the  sections  proven  by 
the  early  miner.  With  one  or  two  ex- 
ceptions little  or  no  attempt  has  been 
made  on  any  scale  outside  of  these 
sections.  The  remainder  of  the  dis- 
trict, which  embraces  by  far  the  greater 
part  of  it,  has  been  prospected  here  and 
there  and  gold  found  in  quantities 
which  would  repay  large  scale  operation 
but  not  the  man  with  the  rocker.  The 
greater  part  of  this  area  is  covered 
with  a  heavy  overburden  of  glacial  ma- 
terial. To  prospect  this  area  success- 
fully a  drill  should  be  used. 


provincial  government.  It  is  thought 
likely  that,  in  view  of  the  latter's  con- 
tention that  the  federal  administration 
is  stepping  outside  of  its  jurisdiction  in 
blocking  the  provincial  legislature  on 
this  question,  the  act  will  be  re-en- 
acted at  this  session.  On  this  point 
there  has  been  no  official  announcement 
issued. 

The  Settler's  Rights  Act  of  1917  was 
the  first  legislation  of  the  kind  passed 
by  the  present  government.  It,  too, 
was  disallowed  by  Ottawa  but  not  be- 
fore a  number  of  provincial  licenses 
to  coal  rights  within  the  Esquimalt  & 
Nanaimo  Ry.  belt  had  been  issued.  One 
or  more  of  these  licenses  passed  into 
the  hands  of  the  Granby  Consolidated 
Mining,  Smelting  &  Power  Co.  with  the 
result  that  the  Cassidy  collieries  were 
opened  up  on  the  island  to  obtain  coal 
for  the  by-product  coking  ovens  at 
Anyox,  B.  C,  where  the  company's  cop- 
per smelter  is  situated.  The  sound- 
ness of  the  company's  title  is  now  the 
possible  subject  of  litigation.  The  im- 
portance of  the  issue  may  be  further 
gaged  when  it  is  known  that  within 
the  Esquimalt  &  Nanaimo  belt  there 
are  nearly  thirty-three  hundred  square 
miles  of  land  much  of  which  carries 
coal. 
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North  Side  Operators  of  Coeur 
d'Alenes  Want  Railroad 

Seek  To   Force  O.-W.   R.  &   N.  Co.  To 

Rebuild    Fourteen-Mile    Line    From 

I'richard   to   Paragon 

Now  that  the  railroads  are  restored 
to  their  owners,  the  mininq:  interests 
in  the  section  of  the  Coeur  tl'Alene  dis- 
trict of  Idaho,  common'y  called  the 
North  Side,  have  started  a  movement  to 
force  the  O.-W.  R.  &  N  company  to  re- 
build its  line  from  Prichard  to  Parafron, 
a  distance  of  about  fourteen  miles. 
This  track  was  washed  out  two  years 
ago  by  an  unusual  freshet,  and  the 
failure  of  the  company  to  rebuild  it,  due 
in  a  measure  to  Government  control, 
imposed  a  great  hardship  upon  that 
section  by  practically  forcing:  a  suspen- 
sion of  ore  shipments  and  discouraRing; 
mining  development.  The  mining'  inter- 
ests have  now  brought  the  matter  to 
the  attention  of  the  State  Utilities 
Commission,  and  a  hearing  will  be  held 
March  8  in  Wallace,  when  the  railroad 
company  will  be  required  to  show  cause 
why  it  should  not  be  required  foi-th- 
with  to  reconstruct  and  operate  the  line. 
The  mining  companies,  supported  by 
the  business  men  of  the  county  in  gen- 
eral, will  be  prepared  to  show  that  a 
large  tonnage  is  available  and  that  the 
reconstruction  of  the  road  is  a  public 
necessity.  There  are  four  mines  in 
shape  to  ship  lead-silver  and  zinc  ores, 
three  of  which  have  mills  of  150  ton 
capacity.  Numerous  other  properties 
are  being  developed  and  have  a  promis- 
ing outlook  for  early  shipments.  Be- 
sides mining,  there  are  large  tracts  of 
timber  accessible  to  the  railroad. 

Bingham  Strikers  Vote  To  Return 
to  Work 

The  strike  at  Bingham  Canyon,  Utah, 
is  over,  and  conditions  are  fast  return- 
ing to  normal.  .4t  a  meeting  of  those 
who  had  been  disaffected,  who,  as  has 
already  been  stated  in  these  columns, 
did  not  represent  the  camp,  it  was 
unanimously  voted  to  return  to  work. 
This  meeting  was  presided  over  by 
Albert  Wills,  reputed  to  be  the  I.  W.  W. 
organizer  in  Utah.  Before  this  meet- 
ing all  but  about  a  hundred  of  the 
strikers,  it  is  estimated,  had  either  re- 
turned to  work  or  left  the  camp.  Dur- 
ing the  strike  a  meeting  of  protest 
against  I.  W.  W.  methods  was  held  at 
the  Bingham  Commercial  Club  and  it 
was' voted  to  appoint  a  committee  from 
the  workers  to  meet  with  the  operators. 
Arrangements  for  such  a  meeting  are 
stated  to  be  in  progress.  The  Bingham 
Commercial  Club  has  been  active  re- 
cently. A  drive  for  increased  member- 
ship was  recently  undertaken  with  a 
view  to  including  as  many  workers  as 
possible  in  the  organization. 


New  Freight  Rates  Announced 
on  Southwest  Fluorspar 

The  chairman  of  the  San  Francisco 
district  freight  traffic  committee  has 
given  instructions  to  publish  the  fol- 
lowing freight  rates  on  fluorspar  from 
California,  Arizona  and  New  Mexico 
points  to  the  east  as  follows: 


To 


■  From 
Cali- 
.\rizona         fornia 


Per  Ton 


New 
Mexico, 
Per  Ton      Per  Ton 


The  National  First-Aid  and  Mine 
Rescue  Meet  will  be  held  in  Denver, 
Aug.  20  and  21.  The  meeting  will  be 
under  the  auspices  of  the  U.  S.  Bu- 
reau of  Mines,  and  it  is  expected  that 
there  will  be  present  at  least  fifty  teams 
from  coal  and  metal  regions. 


New 'Vork  territory  $11   50  $13  50  $''50 

Pittsburgh  territory..  10  50  12  50  8  50 
Detroit-Cincinnati 

territory  10  50  12  50  8   50 

Chicago  territory  .  9  00  1 1  00  7   00 

St    I.ouis  territory.  9  00  1 1  00  7   00 

The  new  freight  rates,  which  were 
put  into  effect  about  March  1,  have  al- 
ready stimulated  production  in  the 
Lordsburg  district  of  New  Mexico. 
Norman  Welch,  of  Gage,  N.  M.,  reports 
45,000  tons  of  ore  blocked  out  on  his 
property  in  the  vicinity  of  Deming  and 
will  erect  a  50-ton  mill  there  to  clean 
it.  He  will  turn  out  both  fine  and 
gravel  sizes  in  washed  grades.  Other 
interests  are  also  figuring  upon  the 
Young  Bounds  properties,  north  of 
Separ  Station,  20  miles  east  of  Lords- 
burg, N.  M.,  where  further  development 
will  be  done  and,  if  conditions  justify, 
a  50-ton  mill  will  be  installed  to  con- 
centrate the  ores,  which  are  free  from 
all  impurities  except  an  excess  of  silica 
in  the  lower  grades.  Only  a  small  per- 
centage of  the  ores  will  require  milling, 
save  for  crushing,  to  meet  the  sizes 
demanded  in  the  market. 

The  management  of  the  Great  Eagle 
fluorspar  mine,  30  miles  north  of  Lords- 
burg, X.  M.,  on  the  Gila  River,  is  ar- 
ranging to  begin  shipping  soon.  There 
are  3,000  tons  of  ore  broken  in  stopes 
and  bins.  This  is  the  largest  fluorspar 
deposit  in  the  southwest.  The  vein  is 
opened  for  1,000  ft.  in  length  and  to  a 
depth  of  130  ft.,  the  width  being  from 
4  to  25  ft.  of  high-grade  ore.  The  vein 
can  be  traced  for  over  3,000  ft.  on  the 
surface  and  seems  to  be  of  an  average 
width  of  10  ft.  These  ores  are  shipped 
without  milling  and  average  better  than 
90  per  cent  CaF,  mine  run.  .-Ml  the 
properties  mentioned  were  opened  dur- 
ing the  war  and  were  regular  pro- 
ducers. 

Railroad  into  Iron  County,  Utah. 
Planned 

.\  railroad  into  Iron  County,  Utah, 
now  seems  assured  and  will  make  avail- 
able the  extensive  iron  and  coal  de- 
posits of  the  section.  The  Old  Capitol 
Petroleum  Iron  &  Fuel  Co.  is  sponsor 
for  this  important  undertaking,  and  has 
made  application  to  the  state  utilities 
commission  for  a  certificate  of  conveni- 
ence to  construct  a  branch  line  running 
from  Lund,  on  the  Salt  Lake  Route,  to 
Cedar  City  over  a  distance  of  about  35 
miles.  The  estimated  cost  of  the  new 
road  is  $500,000,  and  capital  will  be 
supplied  by  Salt  Lake  and  Eastern  men. 
In  addition  to  its  mineral  wealth,  the 
district  is  important  agriculturally,  and 
has  timber  resources.  Conditions  are 
also  favorable  to  the  further  develop- 
ment of  the  sheep  and  cattle  industry. 


British  Columbia  Wants  an  Iron 
and  Steel  Industry 

Agitation   Revived    With    Reopening   of 

Provincial   Legislature — Government 

Financial   Aid   Sought 

By  Robert  Dunn 

An  iron  and  steel  industry  is  what 
residents  of  British  Columbia  most  want 
at  present.  They  argue  that,  given 
such  an  industry,  all  the  rest  will  fol- 
low. The  Boards  of  Trade  of  Vancou- 
ver and  Prince  Rupert,  and  the  Munic- 
ipal Council  of  Victoria,  are  among 
organizations  that  have  taken  up  the 
agitation.  The  press  is  a  unit  in  sup- 
port of  the  movement  and  there  is  every 
reason  to  believe  that  considerable  pres- 
sure will  be  brought  to  bear  to  induce 
the  provincial  government  to  formulate 
a  policy  either  along  the  lines  of  direct 
action  or  of  so  encouraging  a  character 
that  the  investment  of  outside  capital 
and  the  achievement  of  results  will  be 
assured. 

That  British  Columbia  possesses  the 
necessary  resources  is  conceded.  Al- 
though its  magnetite  iron  ore  deposits 
have  not  been  thoroughly  proved,  it  is 
believed  by  many  that  there  is  suf- 
ficient material  awaiting  development 
to  keep  a  blast  furnace  plant  of  fair 
capacity  in  operation.  Properties  on 
which  work  has  been  done,  and  the 
many  on  which  nothing  more  than  as- 
sessment work  has  been  perfoniied 
every  year,  have  shown  up  so  favorably 
both  in  respect  of  quantity  and  quality 
that  the  point  is  never  argued,  at  least 
locally.  But,  it  is  admitted,  this  "we 
take  it  for  granted"  attitude,  cannot 
be  expected  to  satisfy  prospective  in- 
vestors, who  are  being  asked  to  put 
real  hard  cash  into  the  proposition. 

This,  presumably,  was  one  of  the  in- 
fluences responsible  for  the  enactment 
in  1917  of  the  Mineral  Survey  &  De- 
velopment Act  under  which  six  engin- 
eers were  appointed  over  an  equal  num- 
ber of  districts,  the  province  being  so 
divided  by  its  terms.  These  engineers 
have  now  been  in  the  field  for  two 
years  and  have  proved  of  great  value 
both  in  the  acquiring  and  the  dis- 
seminating of  accurate  knowledge  of 
mineralized  zones  and  in  helping  pros- 
pectors and  mine  operators.  Consider- 
ably more,  too,  is  known  of  the  iron  ore 
of  the  pi-ovince.  It  is  true  that  the 
survey  is  not  yet  complete,  but  the 
country  is  vast,  and  two  years  is  not  a 
long  time  in  a  comparative  sense. 
William  M.  Brewer,  one  of  the  district 
engineers,  has  done  much  of  this  work. 
One  of  his  most  notable  recent  trips  was 
into  the  Whitewater  River  District, 
Lillooet  Mining  Division,  where  he  re- 
ported having  found  very  large  depos- 
its of  linionite  and  hematite  of  excellent 
smelter  grade.  This  is  to  be  more  fully 
investigated  during  the  coming  summer, 
and  if  Mr.  Brewer's  conclusions,  based 
on  a  necessarily  cursory  examination, 
are  confirmed,  whatever  question  might 
have  arisen  as  to  British  Columbia's 
ability  to  feed  a  modern  blast  furnace 
plant  will  have  been  eliminated. 

It  is  well  known  that  in  1918  the 
government  passed   what   is   known   as 
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the  "Iron  Bounties  Act,"  offering  $3 
a  ton  of  2,000  lb.  for  pig  iron  manufac- 
tured in  the  province  from  provincial 
ore  and  $1.50  a  ton  for  pig  iron  pro- 
duced in  the  province  from  foreign  ore. 
Although  this  has  failed  in  its  object 
up  to  the  present,  it  has  been  success- 
ful in  directing  the  attention  of  many 
outside  the  country  to  its  possibilities. 
This  is  proved  by  the  inquiries  which 
Hon.  Wm.  Sloan,  Minister  of  Mines, 
announces  he  has  received.  It  is  sub- 
stantiated further  by  the  several  spe- 
cial types  of  electric  furnaces  that  have 
been   tested. 

Then  the  session  of  the  Provincial 
Legislature,  1919,  passed  the  Iron-Ore 
Supply  Act.  Briefly,  this  gave  the 
Minister  of  Mines  authority  to  enter  on 
any  iron  ore  property  and  to  have  taken 
away  an  amount  of  ore  not  exceeding 
10,000  tons  "for  treatment  for  exper- 
imental purposes  in  aid  of  the  develop- 
ment of  the  iron  and  steel  industry  in 
the  province."  Action  was  taken  under 
this  Act  last  summer  when  some  Texada 
Island  ore  was  used  in  an  electric  fur- 
nace constructed  near  Vancouver,  B.  C, 
from  plans  furnished  by  Mr.  Fleet,  an 
eastern  Canadian  expert.  The  furnace, 
however,  did  not  do  what  its  designer 
expected  and  what  othei's  interested 
ardently    hoped    for. 

While  referring  to  the  electro-ther- 
mic method  of  treating  British  Colum- 
bia magnetites  it  would  not  do  to  omit 
a  mention  of  the  report  of  Dr.  Alfred 
Stansfield,  of  the  metallurgical  depart- 
ment of  McGill  University,  Montreal, 
Que.,  which  deals  exhaustively  with 
this  subject.  Dr.  Stansfield  finds  no 
difficulty  preventing  the  electric  treat- 
ment of  the  magnetite  ores  of  this 
province,  but  questions  the  commercial 
feasibility  of  the  industry  owing  to  the 
high  quotations  on  power  given  him 
during  his  investigation.  This  report 
is  available  on  application  to  the  De- 
partment  of  Mines,  Victoria,   B.   C. 

With  the  reopening  of  the  Provincial 
Legislature  the  agitation  for  the  estab- 
lishment of  an  iron  and  steel  industry 
has  revived.  Its  force,  it  would  appear, 
has  been  but  pent  up  over  the  recess 
to  burst  with  excessive  violence  with 
the   re-assembly    of   the   legislators. 

F.  A.  Pauline,  one  of  the  provincial 
members,  discussed  the  question  re- 
cently, drawing  attention  to  an  electric 
smelting  plant  established  in  the  neigh- 
borhood of  Seattle,  Wash.,  and  produc- 
ing from  British  Columbia  ore  pig  iron 
of  as  high  grade  as  any  of  the  Swedish 
or  Norwegian  output.  A.  P.  Gillies,  a 
promoter,  is  asking  that  the  Provincial 
Government  guarantee  the  interest  on 
a  $5,000,000  bond  issue  in  order  that 
the  industry  may  be  launched. 

A  bill  is  before  the  British  Columbia 
■  legislature  providing  that  the  Mineral 
Act  be  amended  so  as  to  give  govern- 
ment authority  to  reserve  from  location 
and  mining  for  iron  all  lands  contain- 
ing iron  ores  which  are  not  privately 
held  and  to  dispose  of  such  reserved 
lands  on  such  terms  as  to  royalty  per 
ton  removed  as  may  be  deemed  advis- 
able. The  life  of  this  measure  is  set 
at  three  years. 


Court  To  Interpret  Nevada 
Bullion  Tax  Law 

State  Will  Bring  Suit  Against  Tonopah 

Extension  Mining  Co.  in  Friendly 

.\ction 

What  is  described  as  a  "friendly 
suit"  for  the  purpose  of  obtaining  ju- 
dicial interpretation  of  certain  sections 
of  the  Nevada  bullion  tax  law  will 
shortly  be  instituted  by  the  state  au- 
thorities in  the  district  court  of  Nye 
County,  according  to  an  announcement 
made  by  Henry  M.  Rives,  secretary  of 
the  Nevada  Mine  Operators'  Associa- 
tion. This  action  was  decided  upon 
following  a  conference  between  mine 
operatoi's  and  state  officials  held  for  the 
purpose  of  reaching  an  agreement  as  to 
the  procedure  and  as  to  facts  which 
may  be  stipulated  in  advance  for  the 
purpose  of  expediting  the  proceedings. 

For  some  years  there  has  been  con- 
troversy between  county  and  state  offi- 
cials on  the  one  side  and  mine  operators 
on  the  other  as  to  just  how  much  taxes 
on  the  bullion  produced  should  be  paid 
under  the  law.  It  is  now  determined  to 
have  the  matter  passed  upon  by  the 
court  and,  it  is  hoped,  settled  once  and 
for  all.  The  title  of  the  suit  will  be  the 
State  of  Nevada  vs.  Tonopah  Extension 
Mining  Co.,  with  the  state  tax  commis- 
sion as  intervenor.  It  is  not  considered 
likely  that  preliminaries  can  be  dis- 
posed of  and  the  suit  prepared  for  filing 
in  less  than  a  month. 

West  End  Consolidated's  Potash 
Holdings  Transferred 

The  F.  M.  Smith  interests,  of  Oak- 
land, Cal.,  have  incorporated  the  West 
End  Chemical  Co.  and  the  West 
Opoteca  Mines  Co.  with  a  total  capital- 
ization in  equal  parts  of  $6,000,000. 
The  new  companies,  according  to  Louis 
W.  Bennett,  attorney  for  Smith,  will 
take  over  the  Searles  Lake  potash  and 
the  Honduras  silver  holdings  of  the 
West  End  Consolidated  Mining  Co.  The 
directors  are  the  same  in  both  com- 
panies and  all  are  employees  oi  the 
so-called  Smith  organization,  the  Oak- 
land Realty  Syndicate.  The  directors 
are  Louis  W.  Bennett,  James  R.  Blair 
and  C.  A.  Mullen. 

Under  the  articles  of  the  chemical 
company  provision  is  made  to  develop, 
refine  and  manufacture  borax  and  pot- 
ash and  mineral  products  in  the  Searles 
Lake  region  in  San  Bernardino  County. 
The  Opoteca  Mines  Co.  activities  are 
to  be  undertaken  in  Honduras  through 
central  offices  in  Oakland. 


The  article  published  on  p.  462  of  Eii- 
gineering  and  Mining  Journal  for  Feb. 
14,  referring  to  a  decision  by  a  Nevada 
court  on  the  right  of  a  minor  to  convey 
mining  property,  should  have  stated 
that  the  decision  was  based  on  a  spe- 
cial statute,  enacted  in  1869,  providing 
that,  in  the  absence  of  fraud,  a  con- 
veyance of  mining  intei-ests  by  a  minor 
over  the  age  of  eighteen  years,  if 
otherwise  sufficient  in  law,  shall  be  held 
valid  and  not  subject  to  revocation 
(R.  S.  Nev.   1912,  Par.  1103-4). 


Seek  Experimental  Station  for 
Moscow,  Idaho 

Authority  having  been  given  the  U. 
S.  Bureau  of  Mines  to  establish  an  ex- 
perimental station  either  at  Moscow, 
Idaho,  or  Reno,  Nev.,  a  determined  effort 
will  be  made  by  the  mining  interests 
of  the  Northwest  to  bring  it  to  Moscow. 
The  first  step  in  that  direction  was 
taken  at  the  recent  Northwest  Mining 
Convention  at  Spokane,  when  a  strong 
resolution  was  adopted  favoring  the 
Idaho  city.  There  is  now  a  substation 
at  Moscow  in  connection  with  the  state 
school  of  mines,  which  has  proved  to , 
be  a  most  useful  agency,  and  which  at 
the  same  time  has  emphasized  the  need 
of  a  station  having  enlarged  facilities 
for  expei'imental  work. 

Vocational  Education  in  Joplin- 
Miami  Zinc  District 

Supervisors  of  industrial  education 
from  three  states,  Kansas,  Oklahoma 
and  Missouri,  in  co-operation  with 
Frank  Cushman,  Federal  agent  for  in- 
dustrial education,  with  headquarters 
at  Indianapolis,  Ind.,  have  been  mak- 
ing an  industrial  survey  of  the  Joplin- 
Miami  zinc  and  lead  district  with  the 
aim  of  definitely  shaping  the  movement 
for  vocational  education  in  the  mining 
field.  Mr.  Cushman  addressed  the 
meeting  of  the  Tri- State  branch  of  the 
American  Zinc  Institute  at  Picher, 
March  3,  and  was  promised  hearty  sup- 
port of  the  operators  in  the  vocational 
training  work. 

M.  C.  M.  Building  Burns 

Koenig  Hall,  the  chemistry  building 
of  the  Michigan  College  of  Mines,  was 
destroyed  by  fire  March  4.  The  loss 
was  375,000,  estimated  on  a  replace- 
ment basis.  The  building  was  erected 
in  1902.  It  was  named  Koenig  Hall  in 
1914,  in  honor  of  the  memory  of  the 
man  who  for  many  years  was  the  head 
of  the  department.  The  original  cost 
was  $40,000. 

Recent  Production  Reports 

Anaconda  Copper  Mining  Co.  pro- 
duced 18,500,000  lb.  copper  in  February 
against  18,100.000  in  January. 

Burma  Corporation.  Namtu,  Burma, 
produced  in  January  5,461,120  lb.  of 
lead  from  6.103  tons  of  lead  bearing  ma- 
terial, including  secondaries;  3,721,440 
lb.  refined  lead;  and  205,830  oz.  refined 
silver. 

Old  Dominion  smelter.  Globe,  Ariz., 
produced  2,103,000  lb.  copper  in  Febru- 
ary, against  2,504,900   in  January. 

Miami  Copper  Co.'s  pi-oduction  in 
February  was  4,089,520  lb.  copper 
against   4,461,247   in   January. 

Chile  Copper  Co.  produced  7,508,000 
lb.  copper  in  January,  against  6,016,000 
lb.   in    December. 

Butte  &  Superior  Mining  Co.  in  Feb- 
ruary produced  11,000,000  lb.  zinc  in 
concentrates  and  210,000  oz.  silver,  com- 
pared with  13,000,000  lb.  zinc  in  con- 
centrates and  215,000  oz.  silver  in 
January. 
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News  From  ^A/'ASHINGTON 

By  PAUL  WOOTON 
Special  Correspondent 


Awards  Recommended  by  War- 
Minerals  Relief  Commission 
Claims  Granted  Sixty-Nine,  476  Having 
Been   Disallowed — Total   Amount 
Involved  $5,121,333.69 

A  resume  of  the  activities  of  the  War- 
Minerals  Relief  Commission  to  date 
shows  that  476  claims  have  been  disal- 
lowed. The  amount  claimed  in  these 
476  cases  aggregates  $2,937,830.75. 
Awards  have  been  recommended  in 
sixty-nine  claims.  The  amount  claimed 
in  these  sixty-nine  cases  was  $2,183,- 
502.94.  Thus  the  total  number  of 
claims  acted  upon  is  545  and  the  total 
amount  claimed  in  all  of  the  cases  acted 
upon  is  $5,121,333.69. 

Of  the  476  claims  disallowed  426 
were  rejected  because  a  careful  exami- 
nation of  them  showed  that  there  was 
no  Government  request  or  demand.  In 
thirty-two  cases  the  properties  were 
held  not  to  be  of  commercial  import- 
ance. In  twelve  cases  claimants  were 
found  to  have  suffered  no  loss.  Four 
claims  were  rejected  because  the  min- 
erals sought  are  not  covered  by  the 
War-Minerals  Relief  Act,  and  in  two 
cases  it  was  found  that  the  only  loss 
sustained  was  through  purchase  of 
property. 

A  complete  list  of  the  awards  recom- 
mended by  the  War-Minerals  Relief 
Commission  to  date,  showing  respec- 
tively for  each  claim  the  claimant,  the 
mineral,  the  amount  recommended  and 
its  percentage  relation  to  the  amount 
asked,  is  as  follows: 

Chestatee  Pyrites  and  Chemical  Co., 
pyrites,  $223,529.17,  24  per  cent;  Benja- 
min J.  Hatmaker,  pyrites,  $373.60,  74 
per  cent;  National  Pyrites  &  Chem- 
ical Co.,  pyrites,  $40,506.99,  21  per  cent; 
G.  T.  Pinson,  chrome,  $212,  12J  per 
cent;  Maryland  Chrome  Co.,  chrome, 
$37,385.36,  68  per  cent;  Cushman  Man- 
ganese Co.,  manganese,  $4,007.27,  61 
per  cent;  Boulder  River  Chrome  Co., 
chrome,  $1,517.78,  10.98  per  cent; 
Chrome  Mining  Co.,  chrome,  $16,410.62, 
58  per  cent;  Walter  H.  Denison,  man- 
ganese, $33,314.21,  54.05  per  cent; 
Tyner,  Pittard  &  Sloan,  manganese, 
$186.40,  9  per  cent;  Collier  Mines  Co., 
manganese,  $9,121.41,  14  per  cent;  L. 
H.  Van  Horn,  chrome,  $5,568.43,  50  per 
cent;  G.  L.  Finister,  chrome,  $3,246.19, 
31J  per  cent;  U.  S.  Canadian  Mangan- 
ese Co.,  manganese,  $17,675.58,  79  per 
cent;  Oscar  Reinholt,  manganese,  $1,- 
456.25,  58  per  cent;  Parker,  Shepherd 
&  Wilson,  manganese,  $10,219.85,  25 
per  cent;  O.  G.  Avary,  chrome,  $710.00, 
71  per  cent;  Evans  W.  Buskett,  man- 
ganese, $583.88,  32  per  cent;  J.  F. 
Reddy,  chrome,  $56,376.89,  56  per  cent; 
Pine  Creek  Tungsten  Co.,  tungsten, 
$77,360.53,  26  per  cent;  Elco  Manganese 
Corp.,    manganese,    $5,275.28,    70*,    per 


cent;  John  C.  Shepherd,  manganese,  $1,- 
292.55,  27J  per  cent;  White  Horse  mine, 
manganese,  $468.97,  2  per  cent;  Butte  & 
Plutus  Co.,  manganese,  $3,952.39,  18  per 
cent;  Logan  Rives,  manganese,  $23,- 
047.36,  52 J  per  cent;  Mortimer  Savage, 
chrome,  $490.90,  44J  per  cent;  W.  O. 
Houck,  manganese,  $1,836.32,  ,59J  per 
cent;  Samuel  H.  Dolbear,  chrome,  $10,- 
995.15,  703  per  cent;  J.  S.  Shields, 
chrome,  $317.20,  30J  per  cent;  Herbert 
Wilson  Smith,  manganese,  $16,908.78, 
81  per  cent;  John  Anderson,  chrome, 
$780.60,  71J  per  cent;  C.  E.  Hansen, 
manganese,  $180.50,  36.42  per  cent; 
Atherton  Shafer,  et  al,  chrome,  $470.- 
11,  58  per  cent;  Victor  C.  Dill- 
man,  manganese,  $2,263.45,  32.48  per 
cent;  L.  H.  Payne  &  Co.,  chrome, 
$7,862.44,  35  per  cent;  R.  S.  Handford, 
manganese,  $9,323.55,  73.1  per  cent;  R. 
A.  Baker,  manganese,  $992.60,  56  per 
cent;  George  E.  Brown,  chrome,  $223.- 
25,  31.89  per  cent;  G.  E.  Roberts,  secre- 
tary, Polk  Bayou  Mining  Co.,  manga- 
nese, $835,  285  per  cent;  Arata  &  Pal- 
mer, chrome,  $302.30,  11  per  cent;  John 
E.  Secrest,  manganese,  $206.25,  19i  per 
cent;  John  W.  Pomeroy,  chrome, 
$847.00,  22  per  cent;  Playter  Brothers, 
manganese,  $1,046.43,  17  per  cent;  W. 
H.  Beatty,  manganese,  $2,837.42,  94.92 
per  cent;  Robert  L.  Kidner,  manganese, 
$461.43,  4  per  cent;  Seagrave  &  Gas- 
ram,  chrome,  $24,057.76,  75i  per  cent; 
Bluefield  Manganese  Co.,  manganese, 
$419.96,  17  per  cent;  Craig,  Creighton 
&  Graham,  manganese,  $8,985.71,  49 
per  cent;  Sherman  Costello,  chrome, 
$157.55,  50  per  cent;  R.  H.  Lake, 
chrome,  $516.92,  28J  per  cent;  Harrison 
Bingham  and  R.  V.  Hayden,  chrome, 
$275.75,  23J  per  cent;  N.  E.  and  E.  E. 
Hayes,  manganese,  $228.50,  25.9  per 
cent;  J.  B.  Dowling,  chrome,  $672.40, 
62J  per  cent;  I.  B.  Sovy,  chrome,  $167.- 


75,  43  per  cent;  Chastian  Brothers, 
chrome,  $1,034.40,  27  per  cent;  N.  Lam- 
bert, manganese,  $385.23,  26  per  cent; 
Leader  Manganese  Co.,  manganese, 
$8,750.00,  58  per  cent;  C.  P.  Haight, 
chrome,  $58.67,  22  per  cent;  Andrus  & 
McCorkle,  chrome,  $1,407.59,  38  per 
cent;  Niven,  Patterson  &'  Hazeltine, 
chrome,  $195.54,  4J  per  cent;  Marks, 
Guernsey  &  Patterson,  chrome,  $856.47, 
44i  per  cent;  W.  C.  Green,  chrome, 
$555.10,  56  per  cent;  D.  E.  Wiley, 
chrome,  $605.00,  60 J  per  cent;  H.  H. 
Noble,  chrome,  $32,612.32,  93  per  cent; 
P.  F.  Chandler  &  C.  P.  Haight,  chrome, 
$351.99,  bi  per  cent. 

Magnesite  Tariff  Bill  Reported 
to  Senate 

Spurred  by  Senator  Poindexter's  de- 
mand that  the  Magnesite  Tariff  Bill  be 
placed  on  the  Senate  calendar  prior  CO 
the  vote  on  the  Dyestuffs  Embargo  Bill, 
the  Senate  Finance  Committee  has  re- 
ported out  the  measure  exactly  as  it 
passed  the  House.  The  bill  places  a 
duty  on  magnesite  and  commercial  ore, 
either  crushed  or  ground,  of  one-half 
cent  per  pound ;  magnesite,  calcined 
dead  burned  and  grain,  three-fourths 
of  a  cent  per  pound;  magnesite.  brick, 
three-fourths  of  a  cent  per  pound  and 
10  per  cent  ad  valoi'em.  In  urging  the 
passage  of  the  measure,  the  commit- 
tee's report  makes,  among  others,  the 
following  points: 

"Prior  to  the  war  magnesite  was 
imported  from  Austria  at  a  cost  of 
$15.75  per  ton.  It  was  stated  that  the 
cost  at  the  mines  in  that  country  was 
about  $7  per  ton.  The  railroad  rates 
and  dock  charges  amounted  to  about 
.$2  per  ton  and  the  ocean  rates  to  At- 
lantic ports  were  about  $2  per  ton.  The 
average   cost   of   that   produced    in    the 


STATUS 

OF  PENDING  MINING  LEGISLATION 

Subject  of  Bill 

Bill  No. 

.Author 

Present  Status 

Sihfr  in  coins 

H.R.  11,226... 

McFadden 

Before    House  Committee 

Mfi.  Min.  in  Ind.  Res 

S.  287 

.-tshursl. .  .  . 

On  Senate  Calendar 

Leasing 

S.  2,775 

Smoot 

Conference  report  accepted  by  each 
House.        .1'.vaiting    President's 
action. 

Timber  for  mining  fur- 

poses 

S.  No.  I 

Pittman .  . . 

Passed  Senate  Oct.  3,  before   House 
Committee 

.Inli-dumping 

fl.R.  10,918.. 

Fordney.    . . 

Passed  House  Dec.  9,  before  Senate 
Committee 

Laboratory  glassware.  . 

H.R.  7,78.";.... 

Bacharach.. 

Passed^  House    .^ug.    2,  on    Senate 
Calendar 

Magnesite 

H.R.  5,218... 

Hadley..    . 

Passed  House   .lug.    7,   on    Senate 
Calendar 

Tungsten 

//./?.  4,4.17... 

Timberlake 

Passed      House     .lug.     21,     before 
Senate  Co m m ittee 

//./J.  6,238.... 

McPherson 

Passed      House     Sept.     2,     before 
Senate  Contntiltee 

Liberalization    Ifar 

Minerals  Relief  .-let. 

H.J.  Res.  170 

Garland. .  . 

Before   House  CnmmitUe 
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United  States,  at  the  mine,  is  about  $25 
per  ton,  and  the  freight  is  from  $10 
to  $16  per  ton,  depending  upon  destina- 
tion, so  it  will  be  seen  that  it  will  re- 
quire a  tarift  of  at  least  lie.  per  lb. 
to  cover  the  differential. 

"The  hearings  before  the  House  com- 
mittee disclosed  that  Austrian  labor 
in  the  magnesite  industry  received  from 
20c.  to  40c.  per  day,  and  that  the  Ameri- 
can Refractories  Co.  stated  that  Aus- 
trian labor  received  $1.10  per  day.  In 
considering  the  labor  question  it  should 
be  remembered  that  in  Austria  they 
work  12  hours  per  day,  while  in 
America  they  work  8  hours  per  day.  It 
is  estimated  that  the  direct  and  indi- 
rect labor  charge  in  the  magnesite  in- 
dustry in  this  country  is  from  75  to 
80  per  cent  of  the  total  cost  of  produc- 
tion." 


Laboratory  Glassware  Bill  on 
Senate  Calendar 

Without  amending  the  laboratory 
glassware  and  scientific  instruments 
tariff  bill,  the  Senate  Finance  Commit- 
tee has  reported  out  the  measure,  which 
provides  a  duty  of  60  per  cent  ad  va- 
lorem on  laboratory  glassware  and  45 
per  cent  ad  valorem  on  scientific  instru- 
ments. 

Salary  Increases  Authorized 
for  Patent  Office 

Increases  in  salary  ranging  from 
$600  to  $1,500  a  year'for  the  technical 
employees  of  the  Patent  Office  are  au- 
thorized in  a  bill  which  passed  the 
House  March  5.  Work  in  the  Patent 
Office  has  reached-  a  stage  akin  to  de- 
moralization because  of  the  difficulty  of 


securing  technical  men  at  the  salaries 
paid.  Most  of  the  trained  personnel  has 
entered  private  employment,  to  the 
great  detriment  of  the  service.  Such 
a  good  case  was  made  out  that,  de- 
spite the  economy  campaign,  there  were 
only  six  votes  against  the  increases. 

The  matter  of  establishing  a  Patent 
Court  of  Appeals  was  held  in  abeyance 
due  to  the  fact  that  no  practical  propo- 
sition for  the  operation  of  this  court 
was  devised. 


Regulations  to  cover  leasing  under 
the  new  General  Leasing  Act  (Oil 
Lands  Leasing  Act)  have  been  com- 
pleted and  are  now  before  the  Secre- 
tary of  the  Interior  for  his  approval. 
The  regulations  will  not  be  made  pub- 
lic until  after  printed  copies  sufficient 
for  general  distribution  are  available. 


News  by  Mining  Districts 


ARIZONA 

Dardanelles    Cuts    Vein — Shannon    In- 
vestigating  Oil   Propositions — Source 
of   U.   V.   Ex.'s   Dividends 

Chloride — The  Dardanelles  crosscut 
reached  the  vein  at  45  ft.  The  ore 
opened  up  averages  $16  across  30  in. 
Ten  inches  on  the  foot  wall  assayed 
$46.46  and  a  selected  sample  car- 
ried $94.59  in  gold  and  silver.  This 
is  a  new  strike  for  the  camp  in  virgin 
ground.  The  company  is  now  drifting 
north  and  south  on  the  vein  at  the  100- 
ft.  level. 

Gleeson — The  Shannon  Copper  Co.  in 
notifying  stockholders  of  its  annual 
meeting  held  on  March  17  in  Boston 
stated  that  it  has  net  quick  assets  of 
$453,598,  of  which  cash  and  United 
States  treasury  certificates  m.ake  $443,- 
723.  It  stated  further  that  when  the 
sale  of  the  company's  properties  in 
Clifton  and  Metcalf  to  Arizona  Copper 
Co.  was  consummated  it  received  $600,- 
000  which  enabled  the  company  to  dis- 
charge all  debts  leaving  a  balance  of 
$431,457.  It  still  owns  the  Leonard 
group  of  mines  at  Gleeson,  Ariz.,  and 
the  Yaeger  group  at  Dewey.  The  di- 
rectors of  the  company  have  investi- 
gated some  promising  oil  propositions. 

Jerome— Stockholders  of  the  U.  V. 
Extension  inquiring  as  to  the  source  of 
the  $2,362,500,  or  $2.25  per  share,  dis- 
tributed as  dividends  last  year,  have 
been  informed  that  $1,756,000  of  the 
amount  came  from  1918  earnings  while 
the  remainder  was  from  accumulated 
earnings  of  1917. 

COLORADO 

San  Juan  Cut  Off   by   Heavy   Storm — 

O'Donovan  Rossa  Property  at  Lead- 

ville  To  Be  Worked 

Loveland — Discovery  of  gold  and 
copper  bearing  ore  on  Carter  Mountain, 
twenty  miles  northwest  of  Loveland, 
has  led  to  the  incorporation  by  local 
interests  of  the  Gold  Reef  Mining  Co. 

Telluride — For    more   than    ten    days 


an  almost  continuous  storm  has  pre- 
vailed throughout  the  mining  districts 
of  southwestern  Colorado,  partially  cut- 
ting off  the  mining  towns  of  Ouray  and 
Telluride  and  completely  isolating  Sil- 
verton,  Durango  and  Rico.  Blizzards 
and  snow  slides  in  the  higher  altitudes, 
and  softening  roadbeds  and  rock  slides 
below,  have  caused  the  suspension  of 
train  service  throughout  practically  all 
of  this  territory,  and  ore  shipments  will 
be  more  more  or  less  restricted  for 
thirty  days  or  more. 

Montrose — Great  activity  is  mani- 
fested in  the  vanadium  and  uranium 
districts  of  Montrose  County  and  the 
output  will  undoubtedly  exceed  that  of 
any  previous  year.  A  new  strike  in 
Naturita  Canyon,  near  Redlands,  is 
attracting   much  attention. 

Leadville — A  new  discovery  of  great 
promise  has  been  made  by  lessees  on 
the  Gertrude  mine,  located  at  the  head 
of  Colorado  Gulch,  a  few  miles  west  of 
Leadville.  in  a  territory  heretofore  con- 
sidered non-producing.  Four  cars  of 
ore  returned  between  80  and  140  oz. 
silver  and  about  0.65  oz.  gold. 

The  Leadville  Leasing  Corporation 
has  been  organized  by  local  people  to 
operate  the  famous  O'Donovan-Rossa 
property  on  Breese  Hill.  Work  on  the 
property  was  suspended  on  account  of 
flooding  in  1907  and  the  low  price  of 
silver  did  not  then  seem  to  justify  the 
necessary  outlay  for  equipment  to  un- 
water.  Much  of  the  ore  ran  high  in 
silver  with  from  15  to  30  per  cent  lead. 

The  American  Smelting  &  Refining 
Co.  blew  in  another  furnace  at  the 
Leadville  plant  the  first  of  the  month 
to  take  care  of  the  increasing  ore  ship- 
ments that  are  coming  in  from  this  dis- 
trict. » 

Aspen — Shipments  have  commenced 
from  the  new  strike  on  the  Libby  Belle 
property  of  the  Park  Tunnel  Co.  The 
mine,  which  was  closed  down  in  the 
early  nineties,  was  recently  reopened 
and  will  again  materially  figure  in  the 
Aspen  output. 


MONTANA 

Wickes — The  old  Alta  mine,  situated 
in  the  Wickes-Corbin  district  near 
Helena,  is  to  be  reopened  after  twenty- 
five  years  idleness.  Thomas  A.  Merritt, 
of  Duluth,  and  John  Costin,  of  Virginia, 
Minn.,  will  finance  the  venture.  L.  S. 
Ropes,  of  Helena,  vrill  be  in  charge. 
Two  shifts  have  been  started  on  cross- 
cutting,  development  and  exploration 
work  on  the  12th  and  13th  levels.  The 
property  was  recently  unwatered.  The 
mine  is  credited  with  a  production  of 
$32,000,000.  It  was  located  in  1864  but 
not  extensively  worked  until  1876. 

Marysville — High-grade  gold  ore  was 
recently  discovered  in  the  old  Bell  Boy 
mine  now  held  by  L.  S.  Ropes  and  C.  C. 
Sinnott.  The  property  is  situated  in 
Towsley  Gulch. 

Helena — Cal  Stevens,  of  Helena,  re- 
cently completed  a  deal  through  J.  W. 
Anson  for  transferring  on  a  bond  and 
lease  involving  $20,000  the  Magpie 
group  of  claims,  in  the  Scratch  Gravel 
district,  which  have  been  taken  over 
by  associates  of  the  Greenough  Broth- 
ers, of  Spokane.  The  claims  have  been 
developed  by  several  shafts  to  depths 
of  150  and  200  ft.  Ores  carrying  cop- 
per, gold,  silver  and  lead  have  been 
struck. 

NEVADA 

Goldfield  Consolidated's  Annual  Report 

— Cortez  Mines  Taken  Over  by 

New   Company 

Goldfield— The  Goldfield  Consolidated 
Mining  Co.  has  just  issued  its  thir- 
teenth annual  report.  It  shows  that 
all  mining  was  discontinued  by  the 
company  on  Jan.  31,  1918,  and  on  Feb. 
1,  1919,  a  lease  was  granted  to  the 
Goldfield  Development  Co.  for  a  period 
of  five  years  at  a  rental  of  $500  per 
month,  together  with  royalties  on  the 
net  return  from  ore  shipped  by  the 
lessee.  On  July  1,  1919,  a  lease  was 
also  granted  to  the  Development  Co. 
covering  all  of  the  milling  plants  of 
the  Consolidated,  for  three  years,  the 
lease  to  be  extended  to  five  years  pro- 
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vided  a  definite  quantity  of  ore  is  be- 
ing treated  in  the  mill  at  the  end  of 
three  years.  For  this  lease  the  Con- 
solidated is  to  receive  as  rental  an 
amount  based  on  the  quantity  and 
value  of  the  ore  treated  in  the  mill  each 
month,  but  not  less  than  $500  per 
month. 

General  Manager  Julian's  report 
shows  that  after  mill  operations  had 
ceased  a  general  clean-up  of  the  refin- 
ery and  interior  of  the  mill  was  con- 
ducted by  the  company  and  resulted  in 
net  returns  of  $124,671.50.  Following 
this,  a  lease  was  granted  on  the  mill 
premises  for  a  period  of  one  year,  to 
insure  a  more  thorough  clean-up,  and 
this  has  so  far  resulted  in  profits  of 
$78,600.43,  of  which  the  Consolidated 
received  as  royalty  $42,834.39. 

Since  Feb.  1,  1919,  the  Goldfield  De- 
velopment Co.  has  mined  and  shipped 
4,452  tons  of  ore,  having  a  net  value 
of  $74,986.31,  the  Consolidated  receiv- 
ing as  royalty  $13,142.49.     No  ore  has 


cial  matters  between  the  British  syn- 
dicate and  the  Wenban  family  caused 
the  mill  to  close  down  in  1892  and  it 
never  was  reopened. 

It  is  claimed  that  the  authenticated 
production  of  the  Cortez  mines  approx- 
imates 7,500,000  oz.  silver  and  $500,000 
gold  recovered  from  125,000  tons  of 
ore,  the  average  recovery  for  twenty 
years  up  to  1889  being  64.41  oz.  silver 
per  ton.  The  U.  S.  Geological  Survey 
Bulletin  408  estimates  the  mill  tailings 
at  the  Garrison  mine  at  120,000  tons, 
which  the  new  owners  believe  will  av- 
erage 7  to  10  oz.  silver  per  ton.  The 
tailings  also  contain  valuable  quicksil- 
ver. The  record  of  production,  costs, 
profits,  dividends,  etc.,  for  1889,  1890 
and  1891  show  that  a  total  of  $671,577 
was  paid  in  dividends  for  those  three 
years,  after  the  richer  ores  were  pre- 
sumably extracted  and  at  a  time  when 
silver  was  at  a  low  price. 

The  plans  of  the  new  management 
call  for  the  re-treatment  of  the  120,000 
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yet  been  treated  in  the  mill  by  the 
Development  Co.,  but  a  large  part  of 
the  equipment  has  been  overhauled  and 
placed  in  condition  for  operation  by 
that  company. 

The  value  of  mine  and  mill  stores  on 
hand  at  this  time  is  $105,012.47.  The 
value  of  equipment  sold  during  the  year 
was  $24,492.10. 

Cortez — The  Consolidated  Cortez  Sil- 
ver Mines  Co.  is  a  recent  incorporation 
which  has  taken  over  the  properties  of 
the  Tenabo  Mill  &  Mining  Co.,  at  Cor- 
tez, Eureka  County,  in  north  central 
Nevada.  The  latter  company  was 
founded  in  1864  by  the  elder  George 
Hearst  and  Simeon  Wenban,  and  the 
Cortez  mines,  which  were  noted  pro- 
ducers fifty  years  ago,  helped  found 
the  Hearst  fortunes.  The  Wenban  es- 
tate has  controlled  the  properties  for 
the  last  half  century,  but  in  1888  the 
Bewick-Moreing  Syndicate  organized  a 
British  company,  "Cortez  Mines,  Ltd.," 
which  managed  the  mines  and  mill  until 
the  end  of  1891.    Difficulties  over  finan- 


tons  of  mill  tailings,  and  the  mining 
and  treatment  of  the  estimated  68,000 
tons  of  developed  and  partly  developed 
ore  left  in  the  company's  Garrison 
mine  above  the  main  tunnel  and  on  the 
dumps.  The  company  further  proposes 
to  open  up  the  Garrison  mine  at  depth 
by  completing  the  tunnel  that  was  al- 
most finished  in  1895  at  300  ft.  verti- 
cal depth  below  the  present  workings. 

Lafayette— The  high  rate  of  ex- 
change between  the  United  States  and 
Canada  is  given  as  the  cause  of  shut- 
ting down  the  Lafayette  mine,  of 
which  Mark  Bradshaw  is  manager  and 
which  is  located  in  the  camp  of  that 
name,  south  of  Candelaria.  British 
Columbia  bankers  have  been  financing 
the  Lafayette,  but  an  effort  is  being 
made  to  raise  the  money  in  California 
for  a  resumption  of  operations. 

Manhattan — A  station  is  being  cut 
at  the  800-ft.  point  in  the  White  Caps 
shaft  at  Manhattan.  A  double  drum 
100-hp.  hoist  has  recently  been  ordered 
by   the   management. 


Reservation  —  The  Review  Silver 
Mining  Co.  is  planning  to  start  work 
soon  on  a  tunnel  to  develop  its  prop- 
erty in  Mineral  County,  and  a  large 
compressor  and  machine  drills  will  be 
ordered.  The  values  are  in  silver,  lead 
and  gold. 

Loring — The  30-ton  Gibson  mill 
erected  by  the  Jose-Davis  company  to 
treat  ore  from  the  Sheepherder  mine 
at  Loring  is  completed  and  in  opera- 
tion. A  boarding  and  bunk  house  for 
mill  employees  is  also  practically  com- 
pleted. The  ore  is  being  hauled  by 
Best  tractors  and  trailers,  as  the  grade 
near  the  mine  is  too  steep  for  trucks. 

Rochester — Ernest  F.  Helliere  states 
that  Boston  capitalists  with  whom  he 
is  associated  are  to  erect  a  100-ton  cus- 
tom mill  this  spring  at  the  mouth  of 
Limerick  Canyon  in  the  Rochester  min- 
ing district.  This  will  result  in  open- 
ing up  several  smaller  properties  where 
the  ore  is  of  too  low  grade  to  ship. 

OKLAHOMA 
Joplin-Miami  District 

Douthat — The  Miami  Metals  Co.  has 
started  drilling  out  its  lease  near 
Douthat  and  plans  rebuilding  the  mill 
that  was  lost  by  fire  some  months  ago 
if  the  drilling  campaign  results  satis- 
factorily. 

Alfred  Hare  and  associates,  of  Okla- 
homa City,  have  taken  over  the  Green- 
ing mill  and  lease,  located  southeast  of 
Douthat,  and  have  renamed  it  the  Bull 
Moose.  The  mine  formerly  was  handi- 
capped by  heavy  water,  but  the  cam- 
paign of  the  Quapaw  Drainage  Co.  has 
eliminated  this  trouble. 

SOUTH  DAKOTA 

Homestake     Dropping     740     Stamps — 

Keystone    Merger    Pending — 

Trojan  Increases  Wages 

Lead— The  Star  mill  of  the  Home- 
stake  company  has  been  placed  in 
commission  and  adds  200  stamps  to  the 
540  already  dropping.  The  remaining 
280  will  be  utilized  as  soon  as  labor 
becomes  available,  which  it  is  hoped 
will  be  within  the  ne.xt  few  months. 
Since  the  increase  in  wages  effective 
March  1,  miners  have  become  more  plen- 
tiful and  in  all  probability  this  com- 
pany will  return  to  a  normal  pi-oduc- 
tion  before  the  middle  of  the  year. 
The  water  in  the  mine  has  been  low- 
ered to  a  point  below  the  1,250-ft.  level. 

Galena — The  New  Silver  Queen  mine 
is  making  regular  shipments  of  lead- 
silver  ores  to  the  smelter.  Other  prop- 
erties in  the  district  have  been  leased, 
and  with  the  present  high  price  of  sil- 
ver this  camp  will  be  active  this  year. 

The  Richmond-Sitting  Bull  mine  is 
being  thoroughly  sampled  and  there  is 
a  deal  pending  looking  to  a  merger  of 
the  larger  properties,  with  a  view  to 
operation  on  a  large  scale. 

The  Rattlesnake  Jack  is  still  idle 
but  will  begin  active  work  as  soon  as 
labor  becomes  available.  This  property 
is  equipped  with  a  modern  cyanide 
plant,  and  when  last  operated,  in  1916, 
was   treating  gold   ore   of  good   grade. 
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The  differences  which  caused  the  shut- 
down have  been  adjusted. 

Keystone — Options  on  all  the  larger 
properties  in  this  district  have  been 
secured  and  are  held  in  escrow  in  the 
IccaJ  bank.  As  soon  as  the  terms  of 
the  contracts  are  fulfilled  the  properties 
will  be  merged  into  one  large  concern 
and  operated  on  a  large  scale.  It  is 
expected  that  work  will  be  started  early 
this  year.  Among  the  properties  in- 
cluded in  the  merger  are  the  Colum- 
bia, Holy  Terror,  Keystone,  Bismarck 
and  Bullion. 

Deadwood — Despite  press  dispatches 
to  the  effect  that  the  U.  S.  Assay  Office 
at  Deadwood  would  be  discontineud, 
the  following  message  from  Congress- 
man Gandy,  to  the  local  press  has  been 
received:  "The  House,  in  committee  of 
the  whole,  on  consideration  of  the  leg- 
islative, executive  and  judicial  ap- 
propriation bill,  adopted  my  amend- 
ment making  provisions  for  the  Dead- 
wood  Assay  Office  for  the  fiscal  year 
of  1921." 

The  Trojan  Mining  Co.  voluntarily 
increased  wages  of  all  employees  ef- 
fective March  1.  Underground  miners 
now  receive  $5  per  eight  hour  shift 
while  other  underground  labor  receives 
?4.50.  Surface  and  mill  labor  received 
the    same    proportionate    increase. 

UTAH 

To     Resume     Hauling     Ore     Between 

Wasatch  and  Alta 

Salt  Lake  City — The  Little  Cotton- 
wood Transportation  Co.,  which  owns 
a  narrow-gage  railroad  running  be- 
tween Wasatch  and  Alta  up  Little 
Cottonwood  Canyon,  expects  to  resume 
operations  for  the  summer  hauling 
season  about  the  middle  of  March.  A 
large  tonnage  of  ore  is  awaiting  ship- 
ment at  Alta.  The  South  Hecla,  which 
has  been  the  largest  shipper,  will  sup- 
ply its  regular  tonnage.  The  Colum- 
bus-Rexall  is  reported  to  have  its  bins 
full  and  considerable  ore  blocked  out; 
the  Emma  Silver  Mines  expects  to  fur- 
nish shipments  from  its  new  strike  on 
the  100  level  below  the  Bay  City  tun- 
nel. At  the  Sells  the  recent  strike  is 
opening  up  in  such  a  way  as  to  prom- 
ise ore  for  the  railroad.  The  Alt* 
Consolidated  and  Michigan  Utah  will 
also   contribute. 

WASHINGTON 

Gladstone  Shipping  Lead  Ore — La  Flour 

Copper  Resumes — Oroville  District 

Active 

Northport  —  The  Gladstone  Mining 
Co.  is  taking  advantage  of  the  snow 
to  sled  out  several  shipments  of  sorted 
lead  ore.  This  is  galena  and  cerrusite 
and  occurs  in  a  large  chimney  in  lime- 
stone. 

Chewelah — Several  carload  shipments 
of  magnetite  are  being  made  from 
the  Roosevelt  mine  near  Chewsaw, 
northern  Okanogan  County,  to  the  plant 
of  the  Northwest  Magnesite  Co.,  for 
use  in  the  manufacture  of  ferro-mag- 
nesite. 

Danville — The  La  Flour  Mountain 
Copper  Co.,  operating  the  Comstock  and 


Walla  Walla  groups  on  La  Flour  Moun- 
tain, has  resumed  operations  with  a 
crew  of  ten  men.  The  company  plans 
to  install  a  small  air  compressor,  hoist 
and  auxiliary  machinery. 

Oroville  —  The  Oroville  -  Nighthawk 
district  in  northern  Okanogan  County 
is  one  of  the  most  active  districts  in 
the  state.  The  Oroville  Commercial 
Club  is  arranging  a  series  of  auto- 
mobile excursions  that  their  members 
may  become  better  acquainted  with  the 
mining  development  in  the  district. 

CANADA 
British  Columbia 

Mayo — News  of  the  silver  discoveries 
in  the  Mayo  district,  situated  close  to 
the  Stewart  River  and  about  200  miles 
southeast  of  Dawson,  has  been  brought 
south  by  J.  E.  Binet,  a  miner  who  went 
to  the  Yukon  in  1895.  Assays  of  ore 
taken  from  this  section,  he  states,  run 
betvJeen  $150  to  $1,500  a  ton  and  sur- 
face indications  and  development  as 
far  as  it  has  gone  appear  to  indicate 
large  deposits.  The  finds  have  been 
made  above  the  timber  line  and  Mr. 
Binet  affirms  that  the  Yukon  Gold  Co. 
has  bought  the  most  promising  claims, 
paying  approximately  $45,000.  Repre- 
sentatives of  the  company  are  spending 
the  winter  at  the  camp  and  at  present 
ore  is  being  brought  out  by  sleds  to 
the  banks  of  the  Stewart  River,  40 
miles  away,  thence  to  be  shipped  to 
White  Horse  and  in  the  spring  to  be 
sent,  probably,  to  the  Anyox  smelter. 
Thomas  Aitken,  who  staked  the  Silver 
King  in  that  district  two  years  ago, 
is  said  to  have  reaped  a  modest  for- 
tune already  from  3,500  tons  of  picked 
ore.  Work  is  in  progress  on  claims 
situated  on  Kino  Hill,  Haldane,  Patter- 
son and  Cameron  Mountains  and  it  is 
estimated  that  there  are  about  165  min- 
ers in  the  district  this  winter. 

Trail  —  The  Consolidated  Mining  & 
Smelting  Co.  of  Canada,  Ltd.,  has  de- 
clared a  dividend  of  21  per  cent  on  its 
paid-up  capital  stock  for  the  quarter 
ending  March  31,  1920,  being  at  the 
rate  of  10  per  cent  per  annum.  This 
dividend,  which  is  No.  36,  is  payable 
April  1,  1920,  to  shareholders  of  record 
at  the  close  of  business  on  March  10, 
1920. 

Shipments  to  the  Consolidated  M.  & 
S.  Co.'s  smelter  at  Trail  during 
the  week  ended  Feb.  29  are  given  in 
the  following  table: 


Mine  Location        Gross  Tons 

Emma Coltern 188 

Iron  Mask Kamloops  49  C 

Josie Rossland  662 

MolIyGibson Kitto  Ldg  156 

N'or  1  Stai'    Kimberly  34 

Paradise Athalmer  45 

Ptarmigan  Athalmer       .    ,  52 

Rossland  Properties-    .  Rossland  ..  1.234 

Rambler  Cariboo —  Rambler  83  C 

Republic... Slocan  City  .  19 

Standard Silverton 348  C 

Sally Beaverdell 33 

.Sullivan  (zinc) Kimberly 2,906 

Sullivan  (lead) Kimberly 1  95 


Total. 


6,004 


Ontario 


Cobalt — The  annual  report  of  the 
Temiskaming  for  the  year  ended  Dec. 
31,  1919,  shows  a  production  of  243,036 


oz.  as  compared  with  420,078  the  pre- 
vious year,  and  is  the  smallest  in  the 
company's  history.  The  mill  ran  only 
43.8  per  cent  of  the  possible  running 
time.  Operating  profit  was  $31,996. 
The  surplus  is  $864,016  a  decrease  of 
about  $58,000. 

President  Bickell,  at  the  annual 
meeting  of  the  Temiskaming,  stated 
tliat  there  was  no  assurance  of  con- 
tinued dividends.  While  the  company 
has  found  new  ore,  its  distribution  is 
very  erratic. 

It  is  understood  that  the  Hud- 
son Bay  Mines  of  Cobalt  will  not 
advance  any  more  money  to  the  Dome 
Lake  property  in  Porcupine,  in  which 
it  holds  a  large  stock  interest.  The 
Dome  Lake  has  been  the  most 
"financed"  property  in  northern  On- 
tario, and  from  the  time  of  its  first 
organization,  it  has  been  a  succession 
of  reorganizations  and  refinancing. 
For  the  last  few  years  the  Hudson  Bay 
Mines'  treasury  has  nobly  stood  the 
brunt  of  these  attacks,  but  apparently 
the  directors  are  getting  tired,  or  the 
money  is  running  short. 

Developments  at  the  University  prop- 
erty of  the  La  Rose  continue  satisfac- 
tory and  an  ore  shoot  is  being  opened 
up  "at  the  90  and  145-ft.  levels.  At  the 
90-ft.  level  there  is  a  width  of  20  ft.  of 
payable  ore. 

The  Coniagas,  which  recently  bought 
the  Trethewey,  will  not  be  in  a  position 
to  mine  ore  till  next  summer. 

The  Peterson  Lake  and  the  Dominion 
Reduction  company  are  negotiating  for 
the  treatment  of  the  old  tailings  of  the 
Dominion  Reduction  mill.  By  the  judg- 
ment of  the  court  part  of  the  tailings 
belong  to  the  mill  and  part  to  the 
Peterson  Lake  company  on  whose 
ground  they  were  deposited. 

The  McKinley  Darragh  has  declared 
the  regular  quarterly  dividend  of  3  per 
cent  payable  April  1. 

The  annual  report  of  the  Northern 
Ontario  Light  &  Power  Co.,  which 
serves  Cobalt  with  compressed  air  and 
electricity,  show  net  profits  of  $573,401. 
This  is  a  decrease  of  $75,000  as  com- 
pared with  the  previous  year  and  is  due 
to  the  strike.  The  company  expects 
increased  revenue  this  year  from  antici- 
pated developments  in  the  different 
mining  camps. 

The  Cobalt  Miners'  Union  Hall  is 
being  offered  for  sale.  Following  the 
strike  the  organization  has  gone  to 
pieces  and  this  latest  move  probably 
marks  the  passing  from  the  camp  of 
Cobalt  of  the  International  Union  of 
Mine,  Mill  and  Smelter  Workers. 

The  annual  report  of  the  Lake  Shore 
Mines  for  the  year  ended  Nov.  30,  1919, 
showed  a  total  production  of  $294,513, 
as  compared  with  $321,645  for  the 
previous  year.  The  net  profits  were 
$38,273.  Dividends  of  $100,000  were 
paid,  and  there  was  a  deficit  of  $47,000. 
Operations  at  the  property  were  greatly 
handicapped  by  the  strike,  which  lasted 
for  four  months.  Recovery  per  ton  was 
$24.67,  and  11,907  tons  was  milled. 
Although  several  ore  shoots  of  milling 
grade  have  been  opened,  no  ore  has 
been  actually  blocked  out,  and  no  esti- 
mate   of   ore    in    place    is    given.      Ore 
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broken  in  the  stopes  amounts  to  6,035 
tons,  averaging  $32.60  per  ton,  or  a 
total  of  $185,941. 

Porcupine — During  the  year  ended 
Dec.  31  last,  the  Hollinger  Gold  Mines 
produced  gold  and  silver  bullion  to  the 
value  of  $6,722,266,  an  increase  of 
$1,000,000  over  the  preceding  year.  The 
net  profit  was  $2,321,290,  a  decrease  of 
$267,500.  This  decrease  is  accounted 
for  by  capital  and  deferred  develop- 
ment written  off,  and  by  a  greater  al- 
lowance for  depreciation.  The  com- 
pany paid  over  $1,700,000  in  dividends. 
The  surplus  is  $5,738,053  and  total  as- 
sets $27,644,392.  The  mill  treated 
711,822  tons  of  ore,  of  an  average 
grade  of  $9.73,  and  recovered  an  aver- 
age of  $9.44  per  ton.  The  mill  ran 
70.5  per  cent  of  the  possible  running 
time,  and  the  daily  average  tonnage 
treated  was  1,950  tons.  The  ore  re- 
serves are  estimated  at  $39,928,430,  a 
decrease  of  about  $1,000,000  from  the 
preceding  year.  The  decrease  in  ore 
reserves  is  due  to  the  fact  that  under 
the  present  uncertain  operating  condi- 
tions the  management  does  not  consider 
it  advisable  to  develop  some  of  the 
lower-grade  orebodies. 

The  Vipond-North  Thompson  mine 
at  Porcupine  is  still  closed  down,  al- 
though efforts  are  being  made  to  have 
it  reopened.  The  property  is  an  amal- 
gamation of  the  Vipond,  owned  by 
American  interests,  and  the  North 
Thompson,  owned  by  English  interests, 
and  there  seems  to  be  a  lack  of  co-op- 
eration between  the  two  interests.  The 
property  is  equipped  with  a  100-ton 
mill,  and  was  a  consistent  producer 
before  the  shut-down  due  to  war  con- 
ditions. 

It  is  stated  that  the  consulting  en- 
gineer of  the  Davidson  reports  an  in- 
crease of  approximately  $1,000,000  in 
Dre  reserves.  The  Davidson  has  the 
happy  status  of  being  submerged  in 
optimism. 

Shareholders  of  the  Dome  Extension 
have  been  advised  that  the  directors 
have  granted  an  extension  of  the  op- 
tion for  six  months  from  Mar.  15,  to 
the  Dome  Mines.  Due  to  a  shortage 
of  labor  and  various  mishaps  at  the 
Dome,  much  less  work  was  accom- 
plished than  was  originally  planned,  and 
the  information  available  is  not  suffi- 
cient to  enable  the  Dome  officials  to 
advise  upon  the  exercising  of  the  op- 
tion. A  considerable  body  of  ore  of 
a  grade  of  about  $5  a  ton  has  been  de- 
veloped, but  only  on  one  level.  The 
Dome  asked  for  a  year's  extension, 
but  was  only  granted  six  months.  The 
present  option  is  on  an  exchange  of 
shares,  on  the  basis  of  30  shares  of 
Dome  Extension  for  one  of  Dome. 
Before  that,  another  option  had  been 
granted  on  a  basis  of  50  to  1.  During 
the  course  of  a  few  more  options,  an 
exchange  on  the  basis  of  one  for  one 
can,  no  doubt,  be  arranged. 

South  Lorrain — The  Associated  Gold 
Mines,  of  Western  Australia,  is  pre- 
paring to  operate  the  Keeley  mine.  It 
has  purchased  the  Trethewey  stamp 
mill.     The  Trethewey  property,  includ- 


ing the  mill,  was  recently  purchased  by 
the  Coniagas.  Previous  operations  have 
not  proved  profitable  because,  although 
a  substantial  quantity  of  ore  was  mined, 
the  cost  of  transportation  for  milling 
at  a  distance  made  it  necessary  to  re- 
strict shipments  to  high-grade  ore.  It 
is  believed  that  with  the  acquisition  of 
a  mill  no  difficulty  \vill  be  experienced 
in  treating  a  large  amount  of  medium- 
grade  ore  at  a  profit. 

Larder  Lake — A  report  from  the  As- 
sociated Gold  Fields  of  Larder  Lake 
shows  a  large  tonnage  of  ore,  the  width 
of  the  body  vai-ying  from  50  to  250  ft., 
at  the  500-ft.  level.  The  ore  averages 
$11.92  per  ton.  Very  little  credence  is 
given  to  this  statement. 

Kirkland  Lake— The  Wright-Har- 
gravea  mine  of  Kirkland  Lake  will 
start  work  on  a  200-ton  mill,  as  soon  as 
spring  opens.  The  treatment  will  con- 
sist of   fine   grinding   and   cyaniding. 

The  Tough  Oakes  mine  will  remain 
closed  for  the  present  until  the  proposed 
merger  with  the  Sylvanite  and  the 
Burnside  is  completed. 

Quebec 

J.  A.  Jacobs,  who  is  largely  inter- 
ested in  the  Jacobs  Asbestos  Co.,  one 
of  the  principal  companies  of  the  Thet- 
ford  district  of  Quebec,  has  made  an 
interesting  offer  for  a  large  block  of 
Black  Lake  Asbestos  &  Chrome  Co.'s 
bonds  and  shares.  He  offers  to  pur- 
chase $200,000  worth  of  bonds  at  50, 
$300,000  preferred  at  25  and  $700,000 
common  at  12;  the  time  limit  for  the 
deposit  of  bonds  and  shares  is  Mar.  29. 
Bids  on  Mar.  6  were:  Bonds  44,  pre- 
ferred 23*,  common  11.  A  year  or  so 
ago  the  bonds  were  selling  at  about  $20, 
preferred  at  $8  and  common  at  $3. 

The  Black  Lake  was  one  of  the  big 
mergers  of  a  number  of  years  ago  in 
the  asbestos  district.  The  promotion 
was  put  throug'  with  little  regard  for 
financial  and  economic  soundness,  but 
with  the  large  acreage  and  unlimited 
optimism,  the  issue  was  successfully 
floated.  After  only  a  comparatively 
short  period  of  operating,  under  the 
new  conditions,  the  company  came  a 
bad  cropper.  It  was  reorganized  and 
managed  to  struggle  along  until  the 
war,  when  the  high  prices  for  chrome 
and  asbestos  put  it  on  its  feet.  Profits 
for  last  year  were  $155,129.  Net  cur- 
rent assets  over  liabilities  were  $261,- 
500.  The  company  has  the  largest 
acreage  of  chrome  lands  of  any  corpo- 
ration in  the  country,  and  has  one  par- 
ticularly interesting  deposit  in  which 
there  is  a  considerable  tonnage  of 
chrome  ore,  of  a  good  grade,  developed. 

Chronology  of  Mining, 
February,  1920 

Feb.  1 — Utah-Apex  Mining  Co.  re- 
sumed milling  operations. — Lake  Supe- 
rior mining  companies  advanced  wages 
10   per   cent. 

Feb.  2— Verde  Tunnel  &  Smelter  R.R. 
began  its  service  to  Clarkdale,  Ariz. — 
Trial   opened   at   Tombstone,   Ariz.,   of 


210  men  charged  with  kidnapping  in 
connection  with  the  deportations  at 
Bisbee  on  July  20,  1917. — Empire  ol 
India  adopted  a  new  gold  exchange 
standard  of  Rs  1  =  11..30016  grains  fine 
gold. — Oil  Lands  Leasing  Bill  (S.  2775) 
agreed  to  by  House  and  Senate  ct)n- 
ferees;  this  bill  was  adopted  by  the 
House  Feb.  10,  by  the  Senate  Feb.  11, 
and  signed  by  President  Wilson  Feb.  25'. 
Feb.  6 — Republic  Mining  &  Milling 
Co.  completed  sale  to  the  Empire  Zinc 
Co.,  Hanover,  N.  M. — Hunt  Mining  Co.'s 
mill  near  Picher,  Okla.,  destroyed  by 
fire. 

Feb.  8 — Tonopah  and  Divide  Mine 
Operators'  Association  discontinued  the 
daily  bonus  of  50c.  to  its  men,  as  the 
company  store  was  judged  in  full  and 
satisfactory  operation. 

Feb.  9 — Spitzbergen  transferred  to 
sovereignty  of  Norway  by  a  treaty 
signed  at  Paris,  the  United  States  being 
among   the   signatories. 

Feb.  10— Trials  at  Tombstone,  Ariz., 
resumed. — Bingham,  Utah,  underground 
miners  struck  for  an  8-hour  day  "collar 
to  collar"  and  a  wage  of  $6  per  day; 
Park  City  miners  voted  against  this 
strike. — Copper  Range  Co.'s  Baltic  mine 
resumed  shipping  ore  from  its  No.  2 
shaft,  put  out  of  commission  by  a  cave- 
in  on   Dec.  4,   1919. 

Feb.  13 — Tonopah-Divide  mine  opera- 
tors' offer  of  additional  50c.  per  shift 
and  other  concessions  was  accepted  by 
the  miners'  unions,  which  signed  a  new 
agreement  to  run  one  year.— Wilson 
Welsh  Adams,  superintendent  of  Pro- 
videncia  mine,  Zacatecas,  Mexico,  was 
kidnapped  at  Avalos,  Mexico. 

Feb.  14 — Tonopah  mines  and  mills 
resumed  work  under  the  new  wage 
agreement,  which  is  retroactive  to  Feb. 
8. — W.  W.  Adams  released  by  his  Mex- 
ican kidnappers. 

Feb.  16-19 — American  Institute  of 
Mining  and  Metallurgical  Engineers 
held  its  annual  meeting  at  New  York 
City. 

Feb.  17 — Herbert  Hoover  spoke  on 
national  questions,  at  the  annual  ban- 
quet of  the  A.  I.  M.  E. — Coeur  d'Alene 
operators  granted  50c.  increase  in 
wages,  effective  Mar.  1. 

Feb.  19 — A  mass  meeting  of  engi- 
neers in  New  York  approved  the  crea- 
tion of  a  Federal  Department  of  Public 
Works. 

Feb.  20— Rear  Admiral  R,  E.  Peary 
died  at  Washington,  D.  C. 

Feb.  23-28 — Idaho  School  of  Mines  at 
Moscow,  Idaho,  held  a  flotation  con- 
ference. 

Feb.  25— Oil-Land  Leasing  bill  (S. 
2775)  was  signed  by  President  Wilson 
at  3  p.m. — Chino,  Ray  Consolidated  and 
Nevada  Consolidated  copper  companies 
announced  reductions  in  size  of  divi- 
dends. 

Feb.  26 — Washington  advised  that 
Barry  Hogarty,  superintendent  of  the 
American  Metals  Co.'s  smelter,  Du- 
rango,  Mexico,  was  seized  by  Mexicans 
and  held  for  ransom;  he  was  promptly 
released. 
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MEN  You  SHOULD 
KNOW  ABOUT 


J.  Murray  Riddell  has  gone  to  Louis- 
iana on  professional  business. 

L.  D.  Cooper,  chief  engineer  for  the 
E.  J.  Longyear  Co.,  was  in  New  York 
recently. 

Forest  Rutherford,  consulting  metal- 
lurgical engineer,  120  Broadway,  New 
York  City,  has  returned  from  an  ex- 
tended trip  through  the  Southwest. 

Barry  Hogarty,  superintendent  at 
Mapini  for  American  Metals  Co.,  and 
kidnapped  by  Mexicans  on  Feb.  23,  re- 
turned safely  to  the  mine  office  on 
Feb.  24. 

C.  W.  Wright,  who  spent  January  in 
America  on  business,  returned  to  Italy 
early  in  February.  He  has  established 
an  engineering  office  at  28  Via  Parla- 
mento  in  Rome. 

P.  B.  McDonald,  assistart  professor 
of  English,  New  York  University  Col- 
lege of  Engineering,  has  been  engaged 
by  the  Western  Electric  Co.  to  give  a 
series  of  twenty-four  evening  talks  to 
engineers  on  the  use  of  English. 

Frank  H.  Sistermans,  mining  engin- 
eer, of  New  York  City,  has  left  for 
Mexico,  where  he  will  examine  various 
mining  properties  in  the  interests  of 
eastern  clients.  His  address  is  care  of 
Apartado   733,   Mexico   City,   Mexico. 

John  Jacobs,  chemist  and  metallur- 
gist for  Mohawk  and  Wolverine  com- 
panies at  Gay,  Mich.,  died  suddenly  of 
influenza  March  4  at  the  age  of  40.  Be- 
fore association  with  the  Yandell 
mines  he  was  employed  by  the  Quincy 
company. 

Arthur  L.  Walker,  professor  of 
metallurgy  at  Columbia  University 
School  of  Mines,  is  delivering,  by  invi- 
tation, a  course  of  lectures  on  non-fer- 
rous metallurgy  before  classes  of  the 
new  engineering  school  at  Harvard 
University.  The  first  lecture  was  de- 
livered the  middle  of  February. 

Bulkeley  Wells,  President  of  the 
American  Mining  Congress  and  man- 
ager of  several  large  mining  companies 
in  Colorado  and  other  western  states, 
left  Denver  on  an  inspection  trip  the 
first  of  March.  After  visiting  prop- 
erties in  California,  Nevada  and  Utah, 
he  will  return  to  Denver  the  latter  part 
of  the  month. 


Obituary 


Ray  A.  Corcoran,  superintendent  for 
the  Santa  Gertrudis  Mining  Co.,  Pa- 
chuca,  state  of  Hidalgo,  was  shot  and 
killed  Feb.  28  in  his  office  by  a  clerk. 

Henry  Pope  Lowe,  mining  engineer 
of  Denver,  Col.,  died  March  3.  Mr. 
Lowe  took  an  active  part  in  the 
development  of  Colorado's  mineral  re- 
sources, and  was  particularly  interested 
in    the    mines    and    mining    finance    of 


Boulder  and  Gilpin  counties  of  that 
state. 

George  W.  Bissett,  mining  engineer, 
died  at  Haileybury  March  4  from  pneu- 
monia, aged  thirty-eight.  He  was  a 
graduate  of  Toronto  University  and  of 
the  School  of  Practical  Science  and  a 
specialist  in  the  treatment  of  gold  ores. 
Mr.  Bissett  was  mine  manager  on 
Block  B  of  Associated  Goldfields  at 
Larder  Lake. 

Fred  Lenten,  in  charge  of  Amygdaloid 
shafts  13,  14  and  15  of  Calumet  & 
Hecla  Mining  Co.,  died  March  1  in 
Arizona.  He  was  born  in  Cornwall  and 
worked  his  way  from  the  bottom  up. 
Lenten  was  at  the  Tamarack  and  Tri- 
mountain  before  going  to  the  Calumet 
&  Hecla  company.  He  was  a  fine  type 
of  the  successful  practical   miner. 

George  A.  Kernick,  mining  man  and 
president  of  four  Tonopah  companies, 
died  at  Alameda,  Cal.,  Feb.  14.  He  was 
a  native  of  Lucan,  Canada,  where  he 
was  born  forty-seven  years  ago.  His 
experience  embraced  British  Columbia, 
Alaska,  California,  and  Nevada,  not- 
ably the  latter  state.  He  discovered 
the  Hasbrouck  mine,  at  Goldfield,  Nev., 
in  1902. 

Joseph  M.  Flannery,  pioneer  in  the 
development  of  the  vanadium  steel  in- 
dustry, died  of  pneumonia  at  Pitts- 
burgh, Pa.,  on  Feb.  18.  He  had  been  in 
poor  health  for  several  months.  Besides 
his  pioneer  work  in  securing  the  great 
Peruvian  vanadium  deposits  for  Ameri- 
can steel  workers,  his  investigations 
brought  him  to  radium-bearing  deposits 
in  Colorado.  These  he  developed 
through  his  Standard  Chemical  Co., 
•which  is  now  one  of  the  largest  radium 
pi'oducers.  Mr.  Flannery  was  fifty-two 
years  old  and  and  a  lifelong  resident 
of  Pittsburgh. 

William  H.  Sirdevan,  chief  mine  en- 
gineer of  the  staff  of  the  United  Verde 
Copper  Co.  at  Jerome,  Ariz.,  died  of 
pneumonia  in  San  Francisco  on  Feb. 
15.  Mr.  Sirdevan  was  a  graduate  of 
Yale  and  long  on  the  staff  of  Spurr 
&  Cox,  Inc.  Later  he  was  on  the 
examining  and  the  operating  staffs  of 
Tonopah  Mining  Co.,  of  Nevada.  In  the 
execution  of  his  work  Mr.  Sirdevan 
spent  much  time  in  Mexico,  Nicaragua, 
and  Colombia.  His  last  work  for  the 
Tonopah  company  was  assisting  M.  B. 
Huston  in  the  development  of  the  Rosita 
mine,  in  Nicaragua.  Later  he  joined 
H.  Dewitt  Smith,  superintendent  of 
mines  at  the  United  Verde  Copper  Co.'s 
property,  and  was  there  when  influenza 
carried  him  away.  He  passed  through 
a  very  severe  attack  of  influenza  the 
previous  winter  and  had  not  entirely 
regained  his  strength  at  the  time  of 
his  last  illness.  While  at  Jerome  Mr. 
Sirdevan  collaborated  with  Mr.  Smith 
in  the  preparation  of  an  article  on 
"Mining  Methods  and  Costs  at  the 
United  Verde,"  submitted  for  publica- 
tion by  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers.  Mr. 
Sirdevan's  many  friends  will  feel  his 
loss  sincerely;  and  the  mining  profes- 
sion is  poorer  by  an  able  engineer  and 
a  gentleman  of  high  character. 


Societies 


The  chairman  of  the  Pan-American 
Federation  of  Labor  has  summoned  the 
Third  Pan-American  Labor  Congress  to 
meet  at  the  City  of  Mexico,  July  12, 
1920. 

Arrangements  are  beginning  to  take 
definite  form  for  the  International  Min- 
ing Convention  which  embraces  the 
Northwestern  States,  Alaska,  and  Brit- 
ish Columbia,  to  be  held  in  Seattle 
April  7  to  10  inclusive.  Dean  Henry 
Landes,  chairman  of  the  program  com- 
mittee, is  arranging  a  program  that 
will  prove  attractive  to  prospectors, 
mining  engineers,  manufacturers  of 
mining  machinery,  and  all  mining  men 
in  general.  Among  the  papers  on  the 
program  are  the  following:  "Petroleum 
Sources  of  Power,"  by  C.  P.  Bo  vie, 
U.  S.  Bureau  of  Mines;  "Coal  Re- 
sources," by  Prof.  Joseph  Daniels, 
Washington  College  of  Mines;  "Iron 
and  Steel,"  discussions  by  William 
Sloan,  Minister  of  Mines  of  British  Co- 
lumbia and  by  Bart  L.  Thane,  of  San 
Francisco;  "Copper,"  by  W.  C.  Kerr, 
superintendent  of  the  Tacoma  smelter; 
"Lead,"  by  Stanley  Easton,  of  Kellogg, 
Idaho;  "Electro-Chemistry  and  Metal- 
lurgy," by  O.  C.  Ralston,  superintendent 
of  the  Seattle  Station  of  the  U.  S. 
Bureau  of  Mines;  "Present  Problems  of 
the  Mining  Industry,"  by  Dorsey  Lyon, 
U.  S.  Bureau  of  Mines.  Other  speak- 
ers expected  are  Herbert  Hoover, 
Horace  V.  Winchell,  T.  A.  Rickard, 
George  Otis  Smith,  and  Wakefield  Wil- 
liams, superintendent  of  Granby  Smelt- 
ing &  Refining  Co.,  Anyox,  B.  .C.  Dis- 
cussion in  round-table  conferences  will 
be  led  by  the  following:  "Nitrates," 
Prof.  H.  K.  Benson,  University  of 
Washington;  "Phosphates,"  A.  E.Wells, 
chief  of  the  Salt  Lake  Station  of  the 
Bureau  of  Mines. 


Industrial  news 


Edwin  E.  &  R.  L.  Chase,  mining  and 
geological  engineers,  announce  that 
they  have  changed  their  address  to  207 
Colorado  National  Bank  Building,  Den- 
ver, Col. 

The  Mines  Handbook  is  reported  by 
its  editor,  W.  H.  Weed,  as  now  on  the 
press,  and  copies  are  expected  to  be 
available  about  April  1.  This  new  edi- 
tion has  been  advanced  in  price  to  $15 
a  copy  in  the  United  States  and  to 
$16.50  for  Canada  and  abroad. 

F.  C.  Thornley  &  Co.,  constructing 
and  consulting  engineers,  31  West  43d 
Street,  New  York  City,  announces  that 
A.  T.  Shurick  became  associated  with 
and  elected  vice-president  of  the  com- 
pany on  Feb.  6.  Mr.  Shurick,  who  was 
recently  of  the  business  staff  of  "Coal 
Trade  Journal,"  is  a  graduate  of  the 
Virginia   Polytechnic  Institute 
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New  Publications 


The  Copper  Districts  of  Ray  and  Miami, 
Arizona.  By  Frederick  Leslie 
Ransome.  Professional  Paper  115, 
p.  178.  U.  S.  Geological  Survey, 
Washington,  D.  C,  1919. 

This  is  an  admirably  organized  re- 
port on  an  important  mining  district. 
Grateful  features  are  the  preliminary 
outline,  the  summary  of  "practical  de- 
ductions," and  the  glossary  of  technical 
terms,  as  well  as  many  other  methodi- 
cal and  systematic  characteristics. 

The  oldest  rocks  are  pre-Cambrian 
schists  of  both  sedimentary  and  igneous 
origin.  On  the  old  erosion  surface  of 
these  schists  rests  over  a  thousand  feet 
of  Cambrian  rocks,  mainly  quartzites; 
above  come  probable  Devonian  and  then 
certainly  Carboniferous  limestones. 
Uplift,  erosion,  and  the  intrusion  of 
diabase  sills  followed.  Subsequently 
came  andesite  eruptions,  followed  by 
the  intrusion  in  the  Tertiary  period  of 
granitic  and  dioritic  rocks.  Mineral- 
ization (or  "metallization")  followed 
this  intrusion,  producing  the  primary 
lean  copper  ores  from  which  later  sec- 
ondary enrichment  by  surface  waters 
produced  the  present  ores  of  Ray  and 
Miami.  Subsequently  there  was  a  long 
period,  reaching  down  to  the  present, 
of  erosion  and  the  deposition  of  terres- 
trial ("continental")  conglomerates, 
with  attendant  continued  faulting,  and 
a  flow  of  lava  (dacite)  in  the  late  Ter- 
tiary. 

The  main  ranges  are  believed  to  have 
been  determined  by  block  faulting,  al- 
though the  details  of  topography  are 
due  to  erosion. 

The  amount  of  disseminated  copper 
ore  originally  present  in  both  districts 
was  260,000,000  tons,  containing  be- 
tween 1..5  and  2  per  cent  of  copper. 
The  process  of  enrichment  is  described 
as  probably  cyclic  rather  than  progres- 
sive. 

In  ascribing  the  primary  ore  deposi- 
tion to  the  granitic  intrusion,  Ransome 
follows  the  conclusion  arrived  at  by 
Spurr,  in  the  report  and  map  made  for 
the  Ray  Consolidated  Co.,  by  Spurr 
&  Cox,  Inc.,  and  does  not  follow  his 
conclusion  as  to  the  connection  of  the 
ore  with  the  diabase  intrusion,  as  stated 
in  his  report  on  the  Globe  area,  within 
this  same  district. 

For  conscientious  thoroughness,  for 
many-sided  investigations,  and  for 
careful  and  intellectually  independent 
reasoning  and  conclusion,  this  report  is 
in  every  respect  admirable.  In  geologi- 
cal literature,  carefulness  may  some- 
times develop  into  over-cautiousness, 
and  possibly  in  a  type  of  mild  intel- 
lectual myopia  which  distorts  the  ob- 
vious but  dimly  discerned  facts  and  con- 
clusions into  objects  of  suspicion.  The 
Pegasus,  in  this  event,  sometimes  balks 
at  the  nearest  ditch;  or,  on  the  other 
hand,  essays  a  ditch  which  proves  wider 
than  judged,  and  lands  in  it. 


We  question  the  conclosions,  on  the 
basis  of  data  presented,  as  to  the  origin 
of  the  relief  of  the  ranges  as  due  to 
faulting,  rather  than  differential  ero- 
sion. We  regard  the  question,  on  the 
data  presented,  as  absolutely  open. 
The  national  geologic  mind  has  long 
ago  realized  that  a  mountain  range 
initiated  by  folding  may  owe  its  relief 
to  erosion,  whether  its  structure  be 
anticlinal  or  synclinal,  and  that  proof 
must  be  sought  in  each  case;  but  it  has 
been  unable  to  realize  the  same  concep- 
tion for  ranges  initiated  by  faulting. 
The  data  actually  observed  and  re- 
corded in  the  text  and  sections  in  this 
report  indicate  relief  due  to  erosion. 

Considerable  discussion  is  given  to 
the  important  fault  running  close  to 
Mineral  Creek,  described  by  Spurr,  and 
recognized  by  subsequent  geologists. 
Ransome's  map  and  cross-sections 
show  this  fault  (PI.  XLV)  as  a  heavy 
and  important  one;  but  in  his  text  he 
argues  against  its  importance.  In  con- 
clusion we  must  still  take  space  to 
mention  the  excellent  chapter  on  Min- 
eralogy, with  its  beautiful  illustrations 
of  malachite  and  chrysocoUa.  Alunite, 
first  called  forcibly  to  the  attention  of 
mining  geologists  by  Ransome  at  Gold- 
field,  he  finds  sparsely  at  Ray. 

J.  E.  S. 

Joint  Report  Upon  the  Survey  and  De- 
marcation of  the  International 
Boundary  Between  the  United 
States  and  Canada  Along  the  I41st 
Meridian  From  the  Arctic  Ocean 
to  Mount  St.  Elias.  By  W.  F. 
King  and  J.  J.  McArthur,  for  Great 
Britain,  and  O.  H.  Tittman  and  E. 
C.  Barnard,  for  the  United  States. 
Two  volumes,  cloth,  with  illustra- 
tions and  maps.  Text,  pp.  305, 
9  X  12;  maps,  38  sheets,  19  x  28. 
Published  by  The  International 
Boundary  Commission,  Washing- 
ton, D.  C,  1920. 

This  monumental  work  represents 
the  seven  years'  labor  of  parties  num- 
bering on  an  average  about  seventy 
men,  who  were  engaged  in  delineating 
and  marking  the  Alaska-Yukon  bound- 
ary. The  particularly  arduous  char- 
acter of  the  work  and  the  success  with 
which  it  was  accomplished  should  be 
an  inspiration  to  all  surveyors.  The 
xlistance  covered  was  slightly  over  1,000 
miles,  much  of  it  over  the  most  difficult 
country — muskeg  and  mosquitoes  in  the 
noi'th  and  rugged  mountains  and  gla- 
ciers to  the  south.  A  twenty-foot  sky- 
line was  opened  along  the  boundary 
through  all  timber  encountered,  which 
should  be  plainly  discernible  for  many 
years.  Topographic  maps  of  the  coun- 
try for  approximately  two  miles  on 
each  side  of  the  line  were  drawn,  the 
scale  being  1  to  62,500  and  the  contour 
interval,    100   ft.     These   are   published 


together  in  one  volume  and  are  beauti- 
fully executed. 

The  volume  which  carries  the  text 
matter  contains  the  story  of  each  sea- 
son's work,  the  positions  of  monuments, 
descriptions  of  triangular  stations,  a 
history  of  early  explorations,  and,  in 
short,  reference  is  made  to  all  facts  of 
interest  in  connection  with  the  expedi- 
tions. A  large  number  of  as  excellent 
arctic  pictures  as  one  could  wish  to  see, 
combined  with  attractive  typography, 
make  this  a  work  to  appeal  to  anyone, 
even  apart  from  its  scientific  value. 
Our  four-year  old  son  spent  a  solid 
hour  looking  at  it  last  Sunday  after- 
noon; a  book  that  can  command  this 
attention  is  of  considerably  more  than 
ordinary  interest.  E.  H.  R. 

Hendricks'  Commercial  Register  of  the 
U.  S.  for  Buyers  and  Sellers.  28th 
Annual  Edition,  1919-1920.  Cloth; 
2,541  pp,  Ih  x  10;  S.  E.  Hendricks 
Co.,   Inc.,   New  York. 

This  book,  two  months  overdue  on 
account  of  the  printers'  strike,  is  of 
value  chiefly  to  sales  and  purchasing 
departments,  as  it  gives  the  names  of 
the  manufacturers  of  over  18,000  dif- 
ferent products.  Another  valuable  list 
gives  the  manufacturers  of  articles  sold 
under  various  trade  names,  though 
this  does  not  seem  to  be  particularly 
complete  from  .  a  metallurgical  stand- 
point. The  name  of  a  manufacturer  of 
Hancock  jigs  is,  for  example,  given. 
but  Harz  and  Woodbury  jigs  are  not 
covered.  We  did,  however,  find  the 
name  of  the  concern  which  manufac- 
tures GriflSn  mills,  a  question  which 
we  were  recently  asked.  The  various 
manufacturers  listed  are  also  arranged 
alphabetically,  with  their  addresses. 
The  uses  of  the  volume  are  evident,  and. 
as  far  as  we  know,  it  is  as  complete  a 
book  as  any  which  attempts  to  cover 
the   mining  and   metallurgical   field. 

E.  H.  R. 

A  Handbook  of  Petroleum,  .\sphalt 
and  Natural  Gas.  By  Roy  Cross.  Limp 
cover;  5  x  7J;  pp.  496,  illus.  Published 
as  Bulletin  No.  15  by  Kansas  City 
Testing  Laboratory,  Kansas  City,  Mo., 
1919. 

This  is  a  handbook  of  the  conven- 
tional kind,  which  should  be  found  par- 
ticularly useful  by  those  who  are  con- 
cerned with  the  refining  and  marketing 
of  petroleum.  Scant  space  is  given  to 
geology  and  mining.  The  first  hundred 
pages  are  devoted  largely  to  statistics 
regarding  the  companies  operating  in 
the  various  American  and  Mexican  dis- 
tricts. The  remainder  of  the  book  is  a 
complete  description  of  the  apparatus 
and  methods  used  by  the  peti-oleum 
chemist  and  investigator.  The  uses  and 
specifications  for  many  petroleum  prod- 
ucts are  given.  The  index  appears  to 
be  excellent.  E.  H.  R. 
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Silver  and  Sterling  Exchange 


Sterling 
Kzchange 

Silver 

.Mar.-h 

Sterling 
Exohans^ 

Silver 

March 

New  York. 
Cents 

London, 
Pence 

New  York. 
Cents 

London. 
Penoe 

4 

5 
6 

346J 
360i 
3(.05 

1311 
1293 
128J 

84 
772 

78  i 

8 

9 

10 

3551 

361 

370 

I28i 

128 

127 

781 

New  York  quotations  are  as  reported  by  Handy  &   Harman   and   are  in  cents  per  troy  ounce  of  bar 
silver,  9H9  fine.   London  quotations  are  in  pence  per  troy  ounoe  of  sterling  silver.  925  fine. 


Daily  Prices  of  Metals 

in  New  York 

Copper 

Tin 

L< 

ad 

Zinc 

March 

Electrolytic 

99  Per  Cent 

Straita 

NY. 

St.  L. 

St.  L. 

4 
5 
6 
8 
9 
10 

IS  35@18.45 
18   ^5@18  45 
18    55@18.45 
18  30@18.45 
IS  20@18.35 
18   15@18.25 

61 

62i 

62i 

61 

59i 

62 

61J 

63 

63 
61@61i 
60  @  60  J 

6U 

9  2S@,9.40 
9  25@9  50 
9.2S@9.50 
9  2S@9,50 
9.25@9.50 
9.25@9.50 

9@9i 

9@9i 
9@9J 

9@9i 

9@9; 

9®n 

8  55@8.65 
8  60@8  70 
8.50@8  60 
8|@S.50 
8  50@S  55 
8  65@8.75 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  baaed  generally  on  sales 
»  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing 
values  of  the  metaU  for  the  deliveries  constituting  the  major  marketa,  reduced  to  basis  of  New  York,  oash, 
except  where  St.  Louis  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bara  and  oakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  aold  at  a  dis- 
count of  0-125o.  per  lb. 

Quotations  for  sine  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100 
lb.   abovi"  St,  Louis.    Tin  is  quoted  on  the  basis  of  spot  .\merican  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Lead 

ilarch 

Stanaard 

Electro- 
lytic 

Spot 

116^ 
1141 

iiii 

106 

111 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3  M 

4 
5 
6 
S 
9 
10 

120i 
1171 

109 
114 

127 
122 

m 

120 
lis 

397 
393 

386' 

372 

383 

403^ 
396} 

39i" 

376 
389 

471 
48 

50' 
501 
501 

50 
501 

521 

33 

53 

57 
36 

52' 

54 
57 

60i 

591 

55i 
57J 
.591 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.     All  prices  are  in  pounds 
sterUng  per  ton  of  2,240  lb. 


Metal  Markets 

New   York,    March   10,    1920 

The  feature  of  the  week  was  the 
spectacular,  sudden  slump  in  metals 
in  the  London  market,  wi  ich  was  fol- 
lowed by  a  partial  rally.  This  was 
caused  by  the  British  Government  de- 
manding payment  from  metal  dealers 
for  government  war  stocks  of  metals, 
previously  disposed  of  to  them.  As  the 
fi.scal  year  of  the  government  closes 
March  31,  it  desired  to  present  as  good 
a  financial  statement  as  possible.  In 
order  to  pay,  dealers  had  to  dispose  of 
some  of  their  stock  of  metals  for  what 
they  could  realize.  The  effect  was  felt 
most  in  zinc,  to  a  less  degree  in  lead, 
and  to  a  minor  degree  in  copper. 

The  price  of  foreign  exchange  con- 
tinued to  rise,  which  also  natui-ally  had 
a    depressing   effect   on    London    prices. 


Transatlantic  freights  were  un- 
changed and  transpacific  rates  re- 
mained at  $12  from  Hongkong  and 
Kobe  to  San  Francisco. 

Copper 

The  copper  market  is  quiet.  Large 
producers  are  selling  between  18|c.  and 
18ijc.  for  nearby  delivery  (March,  April, 
and  May),  the  greater  amount  of  sales 
being  made  at  18i@18^c.  In  the  out- 
side market,  however,  copper  in  consid- 
erable amounts  has  been  sold  at  down 
to  18Jc.,  and  in  smaller  lots  as  low  as 
18c.  There  is  plenty  of  copper  to  be 
had  at  the  average  figures  quoted  in  our 
tables.  Though  the  average  of  all 
sales  for  the  week  is  about  uniform, 
there  developed  during  the  week  a 
wider  range  between  the  prices  of  pro- 
ducers and  the  outside  market,  evinc- 
ing a  tendency  for  the  copper  price  to 
sag  in  spite  of  the  efforts  of  the  pro- 


ducers to  sustain  the  market.  On  the 
whole,  the  copper  market  may  be  said 
to   be    somewhat    depressed. 

Tin 

Tin  has  been  quiet  so  far  as  actual 
consumers  are  concerned,  but  has  been 
active  on  the  London  market,  where 
speculation  is  brisk,  and  where  on  Mon- 
day the  price  for  standard  grades  de- 
clined. 

Straits  tin  for  future  delivery  was 
quoted  as  follows:  March  4,  63@63ic.; 
March  5,  64@64Jc.;  March  6,  64@64ic.; 
March  8,  63@63ic.;  March  9,  62@62Jc.; 
March    10,    64Jc. 

Electrolytic  tin  was  quoted  as  fol- 
lows: March  4,  62c.;  March  5,  62c.; 
March  6,  62c.;  March  8,  61  ^c;  March  9, 
60:ic.;   March   10,   63i'@64c. 

Arrivals  of  tin  during  the  week  have 
been  March  3,  2.50  tons  from  Singa- 
pore; March  6,  100  tons  from  Australia; 
March  8,  100  tons  from  London;  March 
9,  50  tons  from  London,  and  225  tons 
from    Liverpool. 

Lead 

The  demand  for  lead  during  the  week 
has  been  good,  and  the  consumption  has 
been  large,  and  in  it  numerous  indus- 
tries have  shared.  Much  metal  has 
been  consumed  by  corroders  and  makers 
of  white  lead,  cable  for  telephone  work, 
and  in  mixed  metals.  Considerable 
metal  has  been  bought  by  the  various 
cartridge  manufacturers,  whose  prod- 
ucts have  apparently  been  in  increased 
demand  for  spcfrting  purposes.  Tin- 
foil makers  have  been  consumers  of 
lead  during  the  week.  The  A.  S.  &  R. 
Co.  advanced  its  price  to  9ic.  New 
York  on  March  5,  since  which  date 
trading  in  some  quarters  has  been  less 
active. 

Zinc 

The  zinc  market  is  normal  and  rel- 
atively active.  Stocks  are  normal.  On 
Monday  the  London  market  broke  £4, 
and  the  break  was  reflected  in  New 
York,  where  the  metal  was  sold  as  low 
as  8ic.  in  some  quantity.  The  reason 
is  explained  in  our  preceding  general 
summary.  Since  then  the  market  has 
been  recovering  and  the  price  has  gone 
up  as  high  as  8.75c.,  the  situation  to- 
day being  fairly  firm. 

Altogether,  a  considerable  business 
has  been  done  during  the  week,  and  the 
••ntiment  is  cheerful.  In  London  zinc 
has    rallied    £2    since    yesterday. 

Zinc  Sheet.s— $12.50  per  100  lb.,  less 
8  per  cent  on  carload  lots. 

Gold.  Silver  and  Platinum 
Gold   was   quoted    in   London    as   fol- 
lows:  March   4,   119s.;   March   5,   114s.; 
Mar£h  6,  114s.  6d.;  March  8,  115s.  6d.; 
March  9,  114s.  6d.;  March   10,  Ills.  9d. 
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Foreign  Exchange.  —  Sterling  ex- 
change and  German  marks  led  in  a 
sharp  advance  yesterday,  sterling  be- 
ing quoted  as  high  as  $3.65  and  marks 
advanced  to  1.29c.  Today,  sterling 
reached  $3.76J  and  German  marks  are 
quoted  at  l.;)5e.  Francs  closed  on 
Tuesday  at  13.75  to  the  dollar;  Austrian 
kronen,  0.47c;  Italian  lire,  17.92; 
Spanish  pesetas,  17.65;  and  Canadian 
dollars  vi'ere  accepted  at  about  Hi  per 
cent  discount. 

Silver — The  London  market  has  been 
very  erratic  the  last  week,  opening  at 
84d.  and  closing  at  75d.,  due  very  largely 
to  the  violent  fluctuations  in  sterling 
exchange.  London  still  continues  to  re- 
ceive supplies  from  the  Continent,  in 
the  form  of  coin  to  be  melted,  in  suffi- 
cient quantity  to  supply  its  local  needs. 
The  New  York  market  has  declined  the 
last  week  in  sympathy  with  lower  quo- 
tations from  London  and  on  account  of 
lessened  demand  from  China  buyers. 
The  China  banks  have  limited  their 
orders  since  the   Chinese  New  Year. 

Corrected  Circulation  Statement  re- 
ceived Feb.  28,  1920:  The  general 
stock  of  money  in  the  United  States  on 
Feb.  1,  1920,  totaled  $7,'762,854,277; 
of  this  $2,762,905,481  was  gold  coin  and 
bullion,  $284,784,505  in  standard  sil- 
ver dollars,  and  $251,307,010  in  sub- 
sidiary silver.  The  money  in  circula- 
tion on  Feb.  1  was  $5,864,171,213,  or 
$54.94  per  capita. 

Mexican  dollars  at  New  York:  March 
4,  lOOS;  March  5,  100;  March  6,  99i; 
March  8,  99J;  March  9,  980;  March  10, 
97g. 

Platinum— Market  quiet,  $140@$145 
per  oz. 

Palladium— $130@$135  per  oz.  No 
movement. 

Iridium — Quoted  at  $300.   Scarce. 

Aluminum — Ingot  33c.  per  lb.  No 
change. 

Antimony — Demand  is  fairly  good, 
with  supply  of  metal  not  so  plentiful. 
Ordinary  brands,  both  spot  and  futures, 
average  about  llj@llic.;  W.C.C., 
115c.,  and  Cookson's  spot,  14c. 

Bismuth  —  Unchanged  at  $2.50  for 
500-lb.  lots.  * 

Cadmium  —  Unchanged  at  $1.40  @ 
$1.50  per  lb. 

Nickel — Ingot,  43c.;  shot,  43c,;  elec- 
trolytic, 45c.     Unchanged. 

Quicksilver — Firmer  at  $89  per  75-lb. 
flask.  San  Francisco  telegraphs  $83, 
active. 

Pyrites — Spanish  pyrites  is  quoted  at 
16c.  per  unit  for  furnace-size  ore,  free 
from  fines,  c.i.f.,  Atlantic  poi-ts. 

Sulphur — Practically  no  change  has 
taken  place  in  the  situation  of  this 
mineral. 

Chrome  Ore — Indian  chrome  ore  of 
good  quality  has  been  offered  at  prices 
ranging  from  70  to  75c.  per  unit.  The 
demand,  however,  is  limited. 

Manganese  Ore  —  Some  business  is 
reported  in  India  and  Brazilian  ore  at 
70c.   per  unit. 


Molybdenum  Ore — Little  business  be- 
ing done.  Prices  range  from  65  to  70c. 
for  85  per  cent  concentrates. 

Tungsten  Ore — The  market  is  quiet, 
with  Chinese  ore  selling  at  $6  per  ton. 

Feldspar — A  continued  active  market 
for  the  last  few  months,  combined  with 
a  series  of  unfortunate  conditions,  the 
latest  being  the  severe  weather,  which 
has  interfered  with  surface  mining,  has 
seriously  crippled  this  industry.  One 
large  producer  is  refusing  to  consider 
any  more  contracts  for  the  present, 
even  at  the  Government  price  of  $18 
per  ton.  The  nominal  quotation  of 
$13.50@$18  per  ton,  ground  grade,  f.o.b. 
Tennessee  and  New  York,  remains  firm, 
although  there  has  been  no  business,  on 
a  large  scale,  reported  at  these  prices. 

Graphite. — No.  1  crucible  flake  drop- 
ped 50  per  cent  following  the  armistice 
and  has  never  recovered.  Present 
quotations  are:  86  per  cent,  8c.  per  lb.; 
88  per  cent,  8ic.  per  lb.;  90  per  cent, 
9c.  per  lb.;  92  per  cent,  9le.  per  lb. 
delivered.  Owing  to  reduced  demand 
since  cessation  of  the  war,  only  four 
or  five  of  the  twenty  or  thirty  Ala- 
bama mines  are  in  operation  and  pro- 
ducing No.  - 1  flake.  The  companies 
which  have  developed,  or  are  develop- 
ing, a  market  for  other  than  crucible 
graphite  stand  a  better  chance  for 
permanency. 

Uranium  Ore  (Carnotite)  —  $2.75  @ 
$3  per  lb.  of  96  per  cent  UjO,,  minimum 
2  per  cent  UaO.. 

Vanadium  Ore — $6  per  lb.  of  99  per 
cent  VjOs  contained. 

Ilmenite — 2c.  per  lb.  of  52  per  cent 
TiO.. 

Rutile — lie.  per  lb.  of  95  per  cent 
TiO.. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  Mar.  6. — Zinc  blende,  per 
ton,  high,  $54.90;  basis  60  per  cent 
zinc,  premium,  $53.50;  Prime  Westei-n, 
$52.50@$47.50;  fines  and  slimes,  $47.50 
@$45;  calamine  basis  40  per  cent  zinc, 
$35.  Average  settling  prices:  Blende, 
$50.97;  calamine,  $38;  all  zinc  ores, 
$50.92. 

Lead,  high,  $105.70;  basis  80  per  cent 
lead,  $105;  average  settling  price,  all 
grades  of  lead,  $103.90  per  ton. 

Shipments  the  week:  Blende,  9,884; 
calamine,  62;  lead,  1,744  tons.  Value, 
all  ores  the  week.  $686,080. 

The  drop  in  the  foreign  market  in 
midweek  was  used  to  force  the  price 
down  to  $47.50  on  several  bins  of  ore. 
The  advance  in  exchange  that  followed 
advanced  ore  prices  to  $50  basis,  and 
was  used  today  by  sellers  to  demand  a 
higher  price,  and  it  was  returned  to 
$52.50  for  ore  bought  late  today. 

Blizzard  weather  suddenly  thrust 
upon  an  unsuspecting  section  enjoying 
spring  temperatures  caused  considerable 
damage  by  freezing  pumps  and  water- 
supply  pipes  and  retarded  production. 
Private  ownership  of  railroads  has  not 
yet  been  of  benefit  to  the  car  situation. 
Rather,  this  week  it  was  a  serious  set- 
back, and  the  weather  retarded  loading 
the  cars  received. 


Platteville,  Wis.,  Mar.  6. — No  open 
mark*t  sales  of  high-grade  blende  are 
reported,  but  contract  sales  approxi- 
mated a  nominal  base  of  $52  to  $54  per 
ton.  Lead  ore,  basis  80  per  cent  lead, 
$104  per  ton.  Shipments  for  the  week: 
Blende,  1,580;  calamine,  120  tons.  Year 
to  date:  Blende,  1,969;  calamine,  720; 
lead,  1,425;  sulphur  ore,  106  tons. 
During  the  week,  373  tons  blende  was 
shipped  to  separating  plants. 

Iron  Trade  Review 
Pittsburgh,  March  9,   1920 

The  steel  market  is  distinctly  quieter, 
except  in  a  few  spots.  This  is  as  to 
the  actual  tonnage  turnover.  It  is  said 
that  there  would  be  a  heavier  turnover 
if  the  mills  were  willing  to  sell  farther 
ahead,  but  there  is  a  growing  suspicion 
that  if  order  books  were  wide  open  buy- 
ers would  not  be  as  ready  to  buy  for 
third  quarter  as  they  have  been  for 
second  quarter.  It  is  stated  that,  as  it 
is,  the  independents  in  many  cases  will 
have  to  carry  a  considerable  tonnage 
over  July  1.  The  Steel  Corporation  is 
booked  rather  fully  in  many  quarters, 
not  only  through  the  third  quarter  but 
also  for  longer  periods.  This  is  a  spe- 
cial case,  of  course,  as  the  Steel  Cor- 
poration adheres  to  the  March  21  or  In- 
dustrial Board  prices,  whereas  all  the 
independents  are  on  higher  levels. 

Transportation  conditions  are  im- 
proving, but  slowly.  In  coal  movement 
there  is  perhaps  no  improvement  at  all, 
the  past  fortnight  having  witnessed 
particularly  extreme  car  shortages. 
Connellsville  coke  is  moving  a  trifle 
better,  and  most  of  the  steel  mills  that 
had  accumulations  of  finished  product 
are  slightly  reducing  these  tonnages. 

Production  continues  to  increase,  de- 
spite various  drawbacks.  Pig-iron  out- 
put in  the  country  as  a  whole  is  now  at 
85  or  90  per  cent  of  capacity,  depending 
on  the  estimate  that  is  made  as  to 
capacity,  43,000,000  to  45.000,000  tons, 
and  steel  production  is  at  85  per  cent 
or  perhaps  a  shade  more.  Spring 
weather  will  bring  heavier  production, 
both  by  the  direct  influence  upon  mills 
and  by  loosening  up  the  railroads. 

Pig  Iron — The  pig-iron  market  is  dis- 
tinctly quiet,  and  generally  admitted 
to  be  less  strong  than  a  few  weeks  ago, 
though  no  actual  recessions  are  re- 
corded in  prices  except  the  recent  de- 
cline of  $1.50  in  basic.  An  outstanding 
feature  is  the  absence  of  premiums  for  ' 
prompt  delivery,  even  the  premium  on 
foundry  grade  having  recently  come 
off.  Never  before  has  there  been  a 
high  price  for  forward  pig  iron  without 
there  being  a  premium  for  prompt. 
Two  lots  of  200  tons  each  of  bessemer 
iron  were  sold  this  week  at  the  regular 
price  of  $42.  Valley,  and  there  have 
been  a  few  odd  lots  of  foundry  iron  at 
its  regular  price  of  $42.  We  quote: 
Bessemer,  $42;  basic,  $41.50;  foundry, 
$42;  malleable,  $43.25,  f.o.b.  Valley  fur- 
naces, freight  to  Pittsburgh  being  $1.40. 

Steel — Sheet  bars  have  sold  in  small 
lots  to  the  extent  of  5,000  to  10,000  tons 
at  $90,  or  $10  higher  than  the  highest 
figure  reported  a  week  ago. 
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Mining  Stocks 

Week  Ended  March  6,  1920 


Stock 

Adventure 

Ahmeek 

AJaska-B.C 

Algomah 

Allouez 

Anaconda 

Ariz.  Com 

Big  Ledge 

Bingham  Mines..  . 

Boston  &  Ely 

Butte  &  Bal 

Butte  &  Lond 

Calaveras 

Calumet  &.  Ariz 

Calumet  &  Hecla.. 
Calumet  &  Jerome 

Can.  Copper 

Centennial 

Cerro  de^  Pasco .... 

Con.  Ariz 

Con.  Copper  M..  . 

Chile  Cop 

Chino- 

Cop.  Range 

Crystal 

Crystal  Cop  "(old).'. 

Daly- West 

Davis-Daly 

East  Butte 

First  Nafl 

Franklin 

Gadsden  Copper.  . 
Granby  Consol.... 

Greene-Can 

Hancock 

Helvetia. 

Houghton 

Howe  Sound 

Indiana 

Inspiration  Con.. . 

Iron  Cap 

Isle  Royale 

Jerome  Verde 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Chief . 

Magma  Copper. .. 

Majestic 

Mason  Valley 

Mass  Con. 

Mayflower 

Miami 

Michigan, 

Mohawk 

Mother  Lode(New) 

Nev.  Con 

Nixon  Nev 

Nev.  Douglas .... 
New  Arcadian. .  . . 

New  Baltic 

New  Cornelia 

North  Butte 

North  Lake 

Ohio  Copper 

Oneco 

Ojibway , 

Old  Dominion 

Osceola 

Quincy 

Ray  Con 

Ray  Hercules  .... 
St.  Mary's  M.  L. . 

Seneca 

Shannon. 

Shattuck  Aris 

South  Lake, 

South  Utah 

Superior 

Superior  &  Boston. 

Tenn.  C&C 

Trinity 

Tuolumne 

United  Verd.  Ex.... 

Utah  Cop 

Utah  Con 

UtahM.  &T 

Victoria 

Winona 

Wolverine.. i. 

Hecla 

St.  Joeepb  Lead. . . 

Stewart 

Utah  Apei 

*C«Dts  par  >hAi« 


£xclu  High 

COPPER 

Boston *90 

Boston 70 

N.  Y.  Curb...  IJ 

Boston 

Boston 

N.  Y 581 

Boston I2| 

N.  Y.  Curb....  Js 

Boston / 

Boston  Curb 

Boston 

Boston  Curb. .  .     *I5 

Boston  Curb 

Boston 625 

Boston 350 

N.  Y.  Curb 

N.  Y.  Curb I A 

Boston 1 4 

N'.  Y 481 

N.  Y.  Curb....  I 

N.  Y.  Curb 

N.  Y 17'. 

N.  Y 34J 

Boston 42 

Boston  Curb..  .  *38 
Boston  Curb....       *9 

Boston 4s 

Boston 101 

Boston I3| 

Boston  Curb 1} 

Boston 3| 

N.  Y.Curb....  If 

N.  Y 38 

N.  Y 33 

Boston 5 

Boston 3J 

Boston  Curb.  ..     *75J 

N.  Y.Curb 4 

Boston i 

N.  Y 531 

Boston  Curb.  ..        lU 

Boston 31 3 

N.  Y.Curb 

N.  Y 29i 

Boston 

Boston 3i 

Boston 3 

N.  Y.  Curb.  ...  J 

N.  Y.Curb....  37 
Boston  Curb...  *23 
N.  Y.Curb....  2* 

Boston 4f 

Boston 8^ 

N.Y 22t 

Boston 6i 

Boston 63 

N.Y.  Curb....         5 

N.Y I5i 

N.Y.  Curb....  16 
Boston  Curb...      *17 

Boston 3^ 

Boston  Curb. . .         4 

Boston 20j 

Boston I6| 

Boston 

N.Y  Curb 

Boston  Curb..  .   *IOD 

Boston 

Boston 32 

Boston 

Boston 60 

N.  Y 19 

N.Y.  Curb 

Boston 48 

Boston 15 

Boston 1| 

N.Y 12 

Boston *90 

Boston 

Boston 

Boston 4i 

N.  Y lOi 

Boston 2 

Boston *85 

Boston  Curb ...       39 

N.  Y 7H 

Boston 8| 

Boston 2| 

Boston 21 

Boston 

Boston 19f 

LEAD 

N.Y.  Curb....         4f 

N.Y I6| 

BoetonCurb. ..  •18 
Boston 2  J 

t  Bid  price  on  Mar.  6. 


Low 

Last 

*90 

*90 

69 

70 

1 

IJ 

35 

33 

56! 

58 

12 

12! 

*10 


60 
340 


14 
46 


I6i 
32J 
4IJ 
*33 
*4 

4! 
10 

12! 

li 
3i 

u 

36i 
32 

*'( 
2i 
•75 

31 

51! 
1 1 
31 

28! 

3} 
3 

35i* 
*I5 

21 

H 

8 
2li 

63 
621 

5 

14 

14 

*ll 

3! 

3 
20 
16 


*60 
31 

58 
17! 

46 

14! 
IS 
Hi 
*90 

4! 

91 

1} 

*82 

36! 
70 

21 
175 


Ijast    Dlv. 


Dec.  '19,  $1,00 

Mar.''i9,'i  09 
Feb.  '20.  1  00 
Oct.   '18,       .50 

7  Sept.    "19,     .25 

*55  

*30  

t*10  

I  

61;  Dec.  '19,       .50 

345"  Dec.  '19,    5  GO 

A  

I  J- 

14"  becV'Ts,'  i  66 

48S  Mar.  '20.     1   00 

A  Dec.  '18,        .05 

4i  

16}  

33!  Dec.  '19,       .75 

42  Dec.  '19,       .50 

t*33  

f4  

4\  

lOJ  Dec.  '19.         50 

13  Dec.  '19,       .50 

tlA  Feb.  '19,       .15 

3!  

1;  

37  May '19,     1   25 

33  Feb.  '19,     1   50 

4^ 

^s  

3!  

t*75 

4  Jan.   '20,       .05 

53i'  .Ian.    '20,'    i !  50 

til  Feb.  '19,         25 

31;  .Sept. '19,        .50 

A  

29  Dec.  '19,       .50 

li  

3J  

3  

37'  Jan.' "19  .50 

t*15  

2J  

4}  Nov. '17,     1.00 

8  

221  Feb.  '20,       .50 

6!  

63  Feb.  20,       1.50 

5  

15  Dec.  '19,     .37! 

16  

t*l2  

3!  

t3  

205  Nov. '18,       .25 

16!  Oct.   '18,       .25 

*50  

t*6o"  :::::::::;:::: 

3.15  bee." '18,"  i' 66 

47  Dec.  '19,  1  00 
58  Feb.  '20.  1.00 
19  Dec.  '19,       ,50 

1!  

48  Dec.  "19,  2  00 
15  

li  Nov. '17,       .25 

ir.  Jan.   '20,       .25 

*90  

*I5  

5!  Apr.  '17.     1   00 

4|  

10  May '18,     1.00 

2  

*85  

t37  Feb.  '20,       .50 

7U  Dec.  '19,     I   50 

8!  Sept.  '18,       .25 

2J  Dec.  •17,       .30 

2|  

U  

19J  Jan.    '20,       .50 


2Jj  4J  Dec.  '19,  .15 

155  I6J  Dec.  '19,  .25 

»16  t*l6  Deo.  MS,  .05 

2|  2|  Nov. '18,  .25 


Stock 


Am.  Z.  L.  &  S.  .  .. 
Am.  Z.  L.  &S.  pf. 

Butte  C.  &  Z 

Butte  &  N.Y,.  . 
Butte  &  Superior. . 
Natl.  Z.  &  L 


Ex<h.  Hieb 

ZINC 


Low      Last  Last   Di¥. 


N.Y 

N.Y 

N.  Y 

N.  Y.  Curb  . 

N.Y 

Boston  Curb., 
N.Y.  Curb.. 


20! 

565 

105 

i 

271 

*9 

*7 


Alaska  Gold 

.\laska  Juneau. .  . . 

Booth     

Carson  Hill 

Cresson  Gold 

Dome  Es 

Dome  Lake 

Dome  Mines 

GoldfieldCon 

Hedley 

Hollinger 

Homestake 

Kewanas.  . .  

Kirkland  Lake..  .. 
Mclntyre  Porcupine 

Silver  Pick 

Teck-Hughes 

United  Eastern.... 

West  Dome 

White  Caps 

Yukon  Gold 


.\danac 

Bailey 

Beaver  Con...... 

Cooiagas 

Crown  Reserve.. 

Hargraves 

Kerr  Lake 

La  Rose 

McKinley-Dar. . 

Nipissing 

Ontario  Silver... 

Ophir  Silver   

Peterson  Lake.  . 
Sil.  King  Ariz... 
Temiskaming  . . 
Trethewey ...... 


GOLD 

N.Y 2 

N.Y 2 

N.Y.  Curb....  6 

N.  Y.  Curb 25  J 

N.  Y.  Curb....  2 

Toronto *28'. 

Toronto *9i 

N.Y 131 

N.Y.  Curb.  ...  *I5 

Boston 

Toronto 6.  75 

N.Y 

N.  Y.  Curb *4 

Toronto   *72; 

Toronto 2.07 

N.  Y.  Curb....  *21 

Toronto *I8 

N.Y.  Curb....  4 

Toronto *8| 

N.  Y.  Curb ...  13 

Boston  Curb..  .  I -J 

SILVER 

Toronto *3l 

Toronto *5l 

Toronto *63J 

Toronto 

Toronto *381 

Toronto *3s 

Boston    4 

N.  Y.Curb.  ...  i 

N.  Y.  Curb....  63 

N.Y.  Curb....  IIJ 

N.Y 8J 

N.Y.  Curb....  \\ 

Toronto *2Ii 

N.Y.  Curb....  H 

Toronto *43; 

Toronto *46 


175 

5U 
91 

25* 

»5 
*5} 


n 
I' 

22 
IJ 

•28 
'7 
12 

*12 

"6"50 

"*3 

*7i; 

2.05 
*17 
*I6! 

«8| 
II 


*35 
*5} 
*62J 

'»37 

»3J 

n 

61=^ 
10! 

1 

'20! 

£ 

*43l 
*45J 


GOLD    AND     SILVER 


.\tlanta 

Batopilas 

Bost.  &  Moot 

Cashboy    

El  Salvador 

Goldfield  ^Ierger... 

Jim  Butler  

Jumbo  Extension. 
Louisiana  Con. .  .  . 
McNamara  Cr..  .  . 
Nev.  Packard  ,  ,  , 
Rochester  Mines,. 
Tonopah-Belmont. 
Tonopah-Divide ,  , 

Tonopah  Ex 

Tonopah  Mining,. 
West  End  Con,..  . 


Caledonia 

Fed.  M.  &  S 

Fed.  M.  &S.  pf.. 
Iron  Blossom . .  . . 
Marsh  Mines .... 

Rex  Con 

.Simon  S.  L 

.Stand.  S.  L 

Wilbert 


N.Y.  Curb... 

Boston 

N.  Y.  Curb... 
N.Y.  Curb  .. 
N.  Y.  Curb. . . 
N.Y.  Curb... 
N.  Y.Curb... 
N.Y.  Curb... 
N.  Y.  Curb..  . 
N.  Y.Curb  .. 
Boston  Curb. 
N.  Y.  Curb. . . 
N.  Y.  Curb  . . 
N.Y.  Curb... 
N.Y,  Curb... 
N.Y.  Curb... 
N.Y.  Curb... 


*65 


;8| 

•4 
•25 
•9 

.2 
■'23 

If 

25 
*l!i 


•60 

*7| 

2i 

•3i 

•23 

•6 

i 
♦J. 


2i 


N.Y. 
N.Y. 

N.Y. 
N.Y. 
N.Y. 
N.  Y. 
N.  Y. 
N.  Y. 
N.Y. 


SILVER-LEAD 

Curb....     *36  *32 


30 

Curb....  i 

Ciu-b....  *19 

Curb...  *85 

Curb 

Curb...  A             T 

Curb...  7J             6 


29 


*15 
*8 


Internat'l  Nickel. . 
Internat'l  Nick.  pf. 


NICKEL-COPPER 

N.Y 2I|  20! 

N.Y 85  83i 


Vanadium  Corpn. . 


N.Y. 


VANADICM 

48! 


20!  May '17,  I   00 

565  Feb. '20,  1   50 

I0|  Jul.    '18,  .50 

26!  Sept. '17,  i.  25 

t*7  May '17,  .02 

*5i  July  '16,  .03 


2 

6 

22 


i;  Dee.  '19,       .10 

•28       

•95       

125  Jan.    '20,       .25 

•14  Dec.  '19,       .05 

4!  June '19,        .10 

6  50  Feb.  '20,       .05 

61  Feb.  '20,       .50 

*3 

•725      

2.07  Jan.  '20        .05 

*20       

*i6;    

3i  Jan.   '20,       .21 


12       

tlf     June '18,     .02i 


*31 


51  Apr. '16,         05 

*63       

3.00  Nov. '19,     .12! 

•375  Jan.   '17,       .05 

•3',      

31  Sept. '19,     1.00 

!  Apr.  '18,       .02 

61  Jan,   '20,        03 

I  I!  Jan.   '20,       .50 

8  Jan.  '19.       .50 

li       

•21  Jan.   '17,      OH 


*43|     Jan,   '20.       ,04 
*46       Jan.   '19,       ,05 


•3J      

li        

'63 
-8  

^2!      

•24  Aug.' '18,       ,07 

•9  June '16,         05 


♦J, 

,  ,      "  ,\pr.'Y9,  02 

*I8  Oct, '18,  ,02 

2!  Jan.  '20,  ,05 

2}  

2i  Jan.  '20,  ,05 

2A  Oct,   '19,  ,15 

*lj|  Dae.  '19,  05 


•36  Jan.  '20,     .01 

I3i  Jan.  '09,    1.50 

30  nei-    '19,       50 

I  Jan    "20,       02J 

•16  


•1}      

A  Oct,  '17,       ''5 
7      Nov. '17,     ,10 


21        Mar, '19,       .50 
85       Feb.  -20.      I ,  SO 


QUICKSILVER 

New  Idria Boston 6  5J 

TUNGSTEN 

Mojave  Tungsten..       Boston  Curb, ,  ,     *13  *8         t*8 


5!     Jan.   '19,       .25 


48 


So.  Am.  G.  &  P. 


A.  S.  &  R, 


GOLD      AND     PLATINUM 

N.Y.  Curb 8}     ,. 

MINING,    SMELTING    AND    REFINING 


A.  S.  &  R.,  pf 

Am,  Sm,  pf.,  A 

Natl.  Lead 

Natl.  Lead,  pf 

U.  S.  Sm.  R.  &  M. 

U.  S.  Sm.  R.  A  M., 

pf 


N.Y, 
N.  Y. , 
N.Y, 
N.Y, 
N.Y. 
N.Y, 

N.  Y., 


621  59!  625  Dec.  '19,  1,00 

951  94J  95  Mar.  '20,  1,75 

81!  81!  81!  Jan.   '20,  1,50 

78i  75!  781  Dec.  '19.  1.25} 

108  105  108  Dec.  '19,  1.75 

67  64!  66  Jan.  '20,  1.50 

45  5  43  45  Jan.   '20,     ,I7i 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 


Pig  Iron,  Pittsburgh 


Silver 


1918 

January 88  702 

February 85  716 

March 88  082 

April 95  346 

Mav 99  505 

Juno 99  500 

July 99  625 

August 100  292 

September      101  125 

October 101,  125 

November 101  125 

December 101  125 


1919 

101  125 

101  125 

101  125 

101  125 

107  133 

1  10  430 

106  394 

11!  370 

114  540 

119  192 

127  924 

131  976 


1920 
132  827 
131  295 


1918 
44  356 

42  792 

43  620 

47  215 

48  980 
48  875 

48  813 

49  077 
49  500 
49  500 
48  969 
48  492 


London 
1919 

48  438 
48  027 
48  171 
48  886 

52  104 

53  896 

54  133 
58  835 
61  668 
64  049 
70  065 
76  432 


Year 96  772     1 II .  r22     

New  York  ((uotations  i-ents  per  ounce  troy,  999  tin 
sterling siKer.  925  fine. 


47  516     57,059     

London,  pence  per  ounce. 


Copper 


. —  New  York  — 
Electrolytic 


1919 

January (") 

February 16  763 

March   ; 14.856 

April 15  246 

Mav 15  864 

June 17  610 

July 21   604 

August 22.319 

September 21.755 

October 21   534 

November 19  758 

December 18.295 


1920 
18  918 


Standard 
1919 


■  London  - 


Year 

(  ■)  No  niarket. 


.    18.691      . 

(?»)  See  note  on  pa 


92  238 

78  700 

76  821 

77  300 
77  767 

.  83  062 

99  576 

97  300 
100  767 
103  418 

98  894 
103  708 

90  796 
.  490. 


1920 
1 18   095 
120 


18 


Lead 


1919 

Jaruiarj- 5.432 

February 5  057 

March 5  226 

April 4  982 

Mav 5  018 

June  5   340 

Julv      5   626 

August 5   798 

September 6    108 

October 6  487 

No\'ember 6  808 

Deceniber 7  231 

Year 5  759 


-  New  York 


1920 
8  561 
8   814 


1919 
316 
784 
992 
722 
773 
070 
408 
583 
853 
249 
649 
955 


5   530 


Tin 


99  Per  cent 


—  New  York 


1919 

January 67  702 

February 66  801 

March 67  934 

April 72  500 

May 72  500 

June 71  240 

July 68  000 

August 57  226 

September 54  482 

October 54  377 

November 53  307 

December 53  870 

Av.  year 63  328 


1920 


Sfrrdt> 
1919  1920 

61    596 
58  466     59.932 


Zinc 


Tanuary 7 

February 6 

March 6 


920 

9   483 


April . 

May 

Tune 

July 

August 

r^eptember 
( October .    . 
November  . 
Decetttber  . 

Year . . . 

■  New  York  and  ; 
per  long  toti. 


■  New  York 
919 

272 

623 
.500 
,465 
.429 

901 

871 

78'i 

510 

82  i 

177 

700 


—  St.  Louis 

1919 


922 
273 
150 
114 
079 
551 
523 
160 
473 
827 
8  350 
8  350 


C.l  Electrolytic 

1920 

123  238 


1919 

106  619 

95  700 

82  071 

82  200 

81  227 

85  900 

103  046 

106  429 


126.950 


. London  — 


1920 
8  300 
8  601 


1919 
37  227 
28  675  50 

27  952 

24  888   . 
23  852 

22  544   . . 

23  457   . . 
25  330 

28  473 
34  731 

41  202   .. 


1920 
47.095 


28  590 


1920 
9  133 
8  708 


" London  — 

1919     1920 

248  557  376  512 

223  963  395  750 

236  843  

225  275  

234  398  

238  263  

253  272  

273  625  

280  102  

279  239  

283  556  

314  113  

257  601 


-London- 


1919 
56  045 
46  150 

38  500 
36  118 

35  477 

36  763 
41  815 

39  338 

40  955 
43  630 
4ft  588 
53  101 


1920 
58  643 
61  338 


■1.  1. 


7  338     6.988     42.879 

uis  quotations,  cents  per  pound.    London,  pound;* 


Jterling 


1920 

$39  88 


He.-iseincr  t  Baeic  : 

1919         1920  1919 

January  $33  60  $40  47         $31.40 

February  33  60       42  954         31    40       42  61 

March   '. 32  54  31   40 

April 29  35  .  27   15 

May 29  35  27    15 

June 29.35  .  27   15 

July 29  35  .  27.15 

August 29.35  .  27.15 

September 29  35  27   15 

llctobcr  .,.•. 29  35  27   15 

November 3 1 .  60  3 1    56 

December-. 36,57  35  32 

Year $31.11  $29  26 

J  A.S  reported  by  W.  P,  Snyder  &  Co 


No.  2  Foundry 

1919    1920 
$32  40  $39  86 

32  40   43  46 

29  12 

28  15 

28  15 

28  15 

28  15 

28  15  

28  15  

28  30  

32  16  

36  86   


$28.35 


Monthly  Copper  Production  in  1919 

The  table  which  appears  herewith  represents  the 
crude-copper  content  of  blister  copper,  in  pounds. 

MONTHLY  CRUDE  COPPER  PRODUCTION.  1919 

September 

.\laska  Shipments 6,208,840 

-■Vrizona: 

Arizona  Copper    2,900,000 

Calumet  &  Arizona     .  4,494,000 

Cons.  Ariz.  Smelting  tOO.OOO 

Inspiration  5.800,000 

Magma..  770.937 

Miami 4.139,103 

New  Cornelia  3,092,000 

Old  Dominion  2,460.000 

Phelps  Dodge  6,402.000 

Ray ,  3.850,000 

Shattuck  Arizona. ,,  , , 70,412 

i:nited  Verde       4,990,000 

United  \'erde  Extension,.  .  .  3,247,216 

Michigan: 

Calumet  &  Hecia   8.505,991 

Other  Lake  Superior 6.490.000 

Montana: 

Anaconda 12.780,000 

East  Butte 2.093,780 

Nevada: 

Nevada  Cons 4.250,000 

New  Mexico: 

Chino 3,538,704 

Utah: 

Utah  Copper 8,220,092 

Eastern  Smelters ' 1 .400,000 

Total  reported    96,303,075 

Others,  estimated 1 2.400.000 

Total  United  States 108.703.075 

Imports:     Ore  and  conci-n- 

trates.  etc  12,948,092 

Imports  in  blister,  etc  22.686.470 

Grand  Total  144.337.637 

British  Columbia: 

(iranby  Cons 1.584.5  1  5 

Mexico: 

Boleo 1.477.280 

Cananea 4,200.000 

Phelps      l)o<lge      Mexican 

Properties 2.827,000 

Other  foreign: 

Cerrode  Pasco 5,266,000 

Chile 7.044,000 

Katanga 4,440,064 

Backus    &    Johnston  1,280,000 

Production  of  the  United  States  by  months  since 
the  beginning  of  the  year  and  the  corresponding  figures 
for  1918  and  1919  were  as  follows: 


October 

November 

December 

4,210,274 

6,067,735 

6.032,677 

2,900,000 

2.900,000 

2.900.000 

5,998,000 

6.320,000 

5.778,000 

625,000 

670,000 

615,000 

7,000,000 

7.000,000 

7,000,000 

634,511 

579,000 

719.800 

4,877,395 

3.718,965 

4.519,910 

2,604,000 

2.896,000 

2.640,000 

2,365.000 

2.261.400 

2.534.000 

5.873.000 

6,453,000 

5,061,000 

3.900.000 

3.832.000 

3.860.000 

157.386 

238,969 

260.284 

5.000,000 

5,100,000 

5,450,000 

3,760,892 

2.288,414 

3.740.024 

9,715,740 

9,498,756 

8.931.567 

6,421,000 

6,420,000 

6.420.000 

15,000,000 

14,120,000 

3.300,000 

2,027.340 

1.902.580 

1,844.540 

4.200,000 

3.525,000 

4.500.000 

3.287,905 

3,749,434 

3.388,524 

9,525,700 

9,482,451 

9,005.591 

1,400,000 

1.500.000 

1,500.000 

101,483,143 

100,522,704 

90.000.917 

13.660.000 

17.005  000 

13.257.000 

115.143.143 

117.528.704 

103.257,917 

10,469,111 

14.049.903 

7,135.731 

17.392.398 

21.079.182 
152.657,789 

21.453.007 

143,004,652 

131.846.655 

2,164,344 

1,776,863 

1.544.446 

1,708,560 

1,146,880 

933,097 

4,000,000 

3,900,000 

3,600.000 

3,053,000 

2,331,000 

2,397.000 

5.652,000 

4,752,000 

4,644,000 

6,900.000 

10,000,000 

6.016.000 

4.916.258 

5.511.500 

473,989 

1,360,000 

1,712,000 



January. . , 
February, , 
March      .  , , 

At)ril 

May 

,lune 

July 

August ,  - , . 

Septemtter 

October 

Novend>er 

December 


1918 
165,431,568 
160,011,364 
185.525,168 
163.207.096 
181.070.350 
166,723.599 
159,329.031 
1  65.550.799 
157.992.487 
168,638.775 
159.217.588 
161,801.916 


135 
111 
102, 
98. 
92 
95 
100. 
107 
108 
115, 
117 
103 


1919 
733.511 
.649.512 
:,O40,460 
.808.998 
.652.975 
i,856,570 
1,369,247 
,994,040 
,703,075 
,143,143 
,528.704 
.257.917 
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The  Unionization  of  Engineers 

THE  action  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  at  the  annual  meeting  in 
New  York  in  February  of  this  year,  in  approving  of 
the  prospect  to  unite  not  only  the  great  national  engi- 
neering societies,  but  the  local  engineering  societies 
all  over  the  country  as  well,  into  a  great  central 
organization  for  mutual  protection  and  professional  and 
political  effectiveness,  is  of  extraordinarj-  significance. 
It  is  not  a  voluntary  movement,  but  one  compelled  by 
the  spirit  of  the  times,  which  are  moving  swiftly 
toward  a  new  type  of  social  organization,  which  will 
have  a  vast  influence  over  our  government  and  develop- 
ment, if  it  does  not  become  predominant. 

Not  many  decades  ago  our  social  and  industrial  life 
was  entirely  unorganized.  The  main  organization  was 
that  of  our  democratic  government,  by  which  repre- 
sentatives from  certain  states,  or  representing  so  and 
so  much  of  the  population,  considered  only  numerically, 
were  sent  to  city,  state,  or  national  legislatures,  there 
to  make  the  laws  and,  by  the  vote  of  the  majority  of 
such  representatives,  to  decide  the  policy  and  institu- 
tions of  the  commonwealth. 

As  the  tirst  development,  independent  and  opposed 
to  this  purely  numerical  and  purely  democratic  organi- 
zation, car.'.e  the  organization  of  capitalists — the  amal- 
gamation of  groups  of  capitalists  and  the  allying  of 
such  groups  and  their  corporations  with  stronger  and 
more  powerful  unions,  which  came  to  be  called  Trusts. 
The  potent  power  of  such  combinations  was  recognized 
with  terror  and  anger  by  the  rest  of  the  people,  includ- 
ing the  farmer,  the  laborer,  and  the  consumer;  and  for 
years,  even  so  late  as  the  recent  administration  of 
Roosevelt,  the  remedy  seemed  to  be  to  break  up  and 
destroy  these  combinations  and  their  power.  In  the 
meantime,  however,  against  such  power,  spontaneously 
in  part,  industrial  workers — labor,  as  commonly 
so-called — began  to  organize,  at  first  clumsily,  later 
more  surely  and  sanely,  till  now  organized  labor  is 
powerful  in  the  United  States  and  in  many  other 
countries,  and  has  won  its  way  to  recognition  and 
respectability. 

Against  this  new  combination  in  restraint  of  trade, 
the  anti-trust  laws  were  never  enforced,  on  account  of 
the  vast  numbers  involved;  and  with  this  laxity  came 
a  decrease  of  animosity  toward  organized  capital,  and 
saner  appreciation  of  its  usefulness.  Organized  labor 
has  taken  the  helm  in  some  countries,  as  in  Australia, 
land  is  struggling  to  in  the  United  States  and  England. 
To  do  so  here,  it  has  been  diplomatically  striving  to 
extend  its  scope,  so  that  it  shall  not  represent  a  minority 
but  a  plurality  at  least;  and,  therefore,  it  has  adopted 
a  liberal  and  friendly  attitude  toward  what  would  be 
in  England  termed  the  middle  classes — the  salaried 
classes — ranked  them  as  laborers,  and  worked  them  into 
the  general  labor-union  fold.  Many  groups  have 
accepted  the  invitation;  seeing  the  necessity  of  unioni- 


zation as  a  matter  of  defense  against  organized  capital 
and  organized  labor,  between  which  two  millstones  the 
salaried  class  found  itself  being  crushed. 

In  many  cities  the  school  teachers,  for  example,  have 
joined  the  American  Federation  of  Labor.  In  Washing- 
ton, the  Government  employees,  including  the  mining 
engineers  and  the  geologists,  have  joined  the  Fed- 
eration; and  an  attempt  has,  we  understand,  even 
been  made  to  organize  the  ministers.  Efforts  were 
also  made  to  draw  the  farmers  into  the  Federa- 
tion, in  which  case  the  trick  would  have  been  turned, 
and  organization  would  have  been  able  to  dominate; 
but  the  farmers  would  have  none  of  it.  Yet  the 
farmers  have  organized  among  themselves  ever  more 
efficiently,  in  the  National  Grange  and  in  other  organi- 
zations, so  as  to  obtain  the  benefit  of  class  combination 
as  a  means  for  protection,  mutual  betterment,  and 
power. 

In  other  words,  society  is  organizing  into  economic 
and  industrial  groups,  within  which  is  a  regular  system 
of  sub-groups;  and  these  bid  fair  to  establish,  in  the 
future,  the  balance  of  power,  and  by  their  reactions 
against  the  con.stitutional  legislatures,  such  as  Congress, 
make  this  more  and  more  the  puppet  which  shall  act 
as  the  country's  invisible  and  invisibly  balanced  govern- 
ment by  groups  shall  decide. 

It  was  in  the  spirit  of  the  times,  therefore,  that  the 
American  Association  of  Engineers  was  organized^an 
Engineers'  Union,  in  effect,  although  the  name  is  per- 
haps not  .sufficiently  refined  to  be  pleasing.  The  amal- 
gamation was  needed ;  and  the  success  has  been  very 
great  under  the  presidency  of  Professor  Newell,  in 
that  the  association  has  thousands  of  members. 

Great  are  the  services  performed  by  daring  in- 
novators. The  organizing  of  the  Mining  and  Metal- 
lurgical Society,  as  a  protest  against  the  desuetude  of 
the  American  Institute  of  Mining  Engineers,  resulted 
in  the  reform  of  this  latter  body.  In  much  the  same 
way,  although  the  American  Association  was  severely 
criticized  as  being  undignified  and  unprofessional,  the 
dignified  natioiial  societies  began  to  listen  with  respect 
when  they  heard  of  the  universal  success ;  and  now 
they  are  frankly  deciding  to  form  a  similar  organiza- 
tion, and  take  the  business  away  from  the  American 
Association.  It  is  probable  that  they  will  get  the  busi- 
ness, on  account  of  their  official  dignity  and  affiliations; 
but  if  so,  the  American  Association  will  have  amply 
justified  its  existence,  and  the  credit  must  be  given  to 
Professor  Newell. 

It  is  really  a  sensible  and  necessary  thing,  as  society 
is  developing.  Let  energetic  measures  be  taken  that 
the  engineer  may  not  only  have  his  rights,  but  may  be 
able  to  exercise  his  duties  as  the  man  above  all  others 
best  fitted  by  training  to  lead.  Let  him  compete  with 
the  lawyers  and  professional  politicians  for  the  guid- 
ance of  such  public  affairs  as  are  essentially  engineering 
in  their  character. 
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The  Sport  of  Kings 

GOOD  sportsmanship  in  any  line  of  endeavor  has 
been  applauded  since  time  immemorial,  and  the 
breaking  of  a  record,  the  accomplishment  of  a  task  in  a 
shorter  time,  or  the  besting  of  one's  rival  in  a  clean, 
openhanded  maimer,  has  alvs^ays  created  favorable  com- 
ment. There  is  a  deep-seated  love  of  conquest  in  each 
one  of  us,  a  desire  to  see  the  best  man  win,  and  this 
applies  to  our  work  as  well  as  our  play.  The  same  thrill 
which  we  experienced  when  we  watched  "Willie"  Jones 
outswim  his  rival  at  the  "old  swimming  hole"  affects  us 
later  on  when  we  pat  "Bill"  Jones  on  the  back  for  hold- 
ing the  highest  batting  i-ecord,  and  we  derive  a  similar 
sati^sfaction  when  we  learn  in  later  years  that  W.  H. 
Jones  has  accomplished  some  notable  success  in  his 
chosen  field  of  endeavor.  "The  world  loves  a  lover,"  and, 
similarly,  we  all  admire  attainment,  particularly  when 
that  attainment  marks  a  new  record. 

With  the  introduction  of  power  drills,  the  old-time 
single-  and  double-jack  drilling  contests  which  were 
eagerly  looked  forward  to  practically  passed  into  the  dis- 
card, but  the  same  spirit  of  friendly  rivalry  still  exists 
between  those  who  follow  the  game  of  the  "hard  rock 
man."  Such  rivalry  brings  out  the  best  in  industry; 
the  mutual  "love  of  the  game"  forms  an  unconscious 
bond  between  employer  and  employee.  Each  regards  the 
other  in  the  light  of  sportsmanship,  and  a  common 
ground  between  them  is  established.  The  employee 
becomes  his  "boss's"  champion,  and  the  employer,  in 
turn,  looks  to  his  workman  to  uphold  the  honor  of  the 
"team."  A  splendid  example  of  this  was  shown  during 
the  war  when  the  shipbuilding  program  was  at  its  height 
and  many  spirited  contests  were  held  to  determine  the 
supremacy  in  riveting.  Such  co-operation  between  em- 
ployer and  employee,  obtained  through  the  medium  of 
a  common  interest  in  sport,  is  also  devoid  of  any  ob- 
jectionable  paternalism. 

From  time  to  time  we  have  been  pleased  to  mention 
in  our  columns  the  records  of  attainment  in  shaft  sink- 
ing, drifting,  or  other  bi-anches  of  mining.  That  these 
records  have  been  jealously  guarded  by  those  who  per- 
formed them  cannot  be  questioned,  but  this  is  indeed  a 
pardonable  pride,  and  we  are  glad  to  give  credit  where 
credit  is  due.  It  is  our  intention  to  place  before  the 
mining  public  all  the  facts  that  we  are  able  to  obtain 
in  regard  to  the  accomplishment  of  such  work,  believing 
that  the  industry  has  a  taste  for  "sportsmanship"  and 
is  willing  that  the  best  man  shall  win. 

In  our  news  columns  last  week  appears  the  announce- 
ment of  a  new  shaft-sinking  record,  obtained  by  the  Van 
Dyke  Copper  Co.,  Miami,  Ariz.,  of  301  ft.  in  thirty-one 
days.  In  this  issue  we  publish  the  account  of  tunnel 
driving  in  the  Lake  Superior  iron  country  by  the  Cleve- 
land-Cliffs Iron  Co.,  during  which  work  a  new  record — 
more  than  9  ft.  of  8  x  8  ft.  drift  being  driven  per  eight- 
hour  shift — was  established  in  that  district.  Both  of 
these  instances  are  notable  in  the  annals  of  mining,  but 
we  predict  that  the  "sporting  blood"  of  mining  men  is 
such  that  there  is  bound  to  be  considerable  effort  to 
beat  these  accomplishments — and  the  present  holders  of 
the  titles  will  do  their  best  to  defend  their  records. 

S'uccess  in  any  undertaking  is  gaged  by  accomplish- 
ment; the  progress  made  is  dependent  upon  the  spirit 
with  which  the  work  is  done,  and  the  monotony  of  a 
task  is  always  removed  if  the  proper  impetus,  which 
separates  the  workman  from  possible  drudgery,  is  sup- 
plied. The  induction  of  the  "sportsmanship"  idea  into 
industry  supplies  that  impetus. 


Platinum  or  Nickel  Money 

A  DISPATCH  from  Germany  states  that  the  Bolshe- 
vist Commission  of  Finances  has  published  a  plan 
for  a  currency  which  will  have  such  a  basis  as  to  be 
acceptable  by  foreigners,  in  the  expected  foreign  trade. 
A  new  type  of  credit  note  will  be  issued,  based  on  a 
reserve  not  of  gold  but  of  platinum.  The  issue  will  be 
limited  to  6.5,000,000  rubles  in  notes  of  50,  100,  500, 
and  5,000  rubles,  and  will  be  backed  by  reserves  of 
platinum  to  the  value  of  37,500,000  gold  rubles.  The 
government  will  be  ready  to  convert  the  notes  on  call 
into  platinum  coin.  Those  notes  will  be  used  for  for- 
eign purchases,  whether  made  by  the  government  or 
by  citizens,  and  will,  in  any  case,  be  exchanged  only  for 
commodities  that  are  of  vital  importance  to  the  welfare 
of  the  people,  who  are  in  need  of  machinery,  tools, 
and  metals  for  agriculture  and  manufacturing  interests, 
which  must  be  re-established  with  as  little  delay  as 
possible. 

This  program  calls  for  a  platinum  reserve,  at  the 
present  prices,  of  around  125,000  ounces.  While  it  is 
doubtful  whether  Russia  has  that  much  on  hand,  it  is 
probable  that  she  can  accumulate  it,  as  she  is  the  prin- 
cipal platinum  producer  of  the  world.  Though  she 
produced  only  50,000  oz.  of  the  metal  in  1917,  63,900  in 
1916,  and  124,000  in  1915,  her  normal  production  in 
previous  years  was  between  250,000  and  300,000  ounces. 

Platinum  coinage  has  actually  been  used  in  Russia 
before,  between  the  years  1828  and  1845,  when  the 
experiment  was   discontinued. 

This  report  may  not  be  dismissed  as  altogether  im- 
probable, therefore,  and,  indeed,  it  is  quite  natural  that, 
as  money  is  a  commodity  of  exchange  of  intrinsic 
value,  and  easy  to  handle,  a  country  which  has  an 
advantage,  in  its  platinum,  over  the  rest  of  the  world 
should  so  employ  it.  Have  we  the  greater  portion  of 
the  gold  in  the  world,  and  do  we  expect  by  virtue  of 
it  to  continue  indefinitely  as  the  world's  bankers?  If 
England  or  France  were  in  the  position  of  Mexico,  in 
being  great  silver  producers,  doubtless  they  would  use 
silver  as  current  money  wherewith  to  purchase  com- 
modities and  sustain  their  currency;  but  the  United 
States  controls  more  silver  production  than  England, 
whereas  England  controls  more  gold  production  than 
the  United  States:  therefore,- this  is  not  likely  to  happen. 

What  of  the  case  of  nickel,  however?  Nickel  is  one 
of  our  common  coinage  metals.  The  British  Empire, 
that  is  to  say,  specifically,  the  Sudbury  district  in  Can- 
ada, produces  85  per  cent  of  the  world's  nickel,  and 
the  reserves  of  ore  are  enormous.  France,  with  11 
per  cent,  possesses  most  of  the  rest;  the  United  States 
has  practically  none.  Suppose  that  Great  Britain  would 
decide  to  use  nickel  as  a  basis  for  her  currency:  would 
it  not  be  natural  to  use  her  greatest  metallic  resource 
as  security  and  would  not  that  affect  the  relative  bank- 
ing position  of  herself  and  the  United  States?  One  of 
the  large  Sudbury  properties,  the  British  America 
Nickel  Corporation,  Ltd.,  is  controlled  directly  by  the 
British  Government. 

The  great  problem  of  the  hour  is  for  the  world  to 
give  security  for  its  debts  as  expressed  in  paper  cur- 
rency notes.  If  there  is  not  enough  gold  to  offer  suffi- 
cient security--and  there  is  not — is  it  not  a  natural 
tendency  to  pledge  those  other  more  valuable  metals 
which  have  long  served  for  coinage  purposes,  especially 
in  the  case  of  a  country  which  may  be  short  of  gold. 
but  rich  in  some  other  negotiable  and  portable  metal? 
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Metalliferous  and  Also  Areentiferous 

WE  DO  NOT  advertise  mining  stocks,  but  we  repro- 
duce with  joy  and  without  charge  the  following 
advertisement  in  a  recent  issue  of  the  Morning  Tele- 
graph of  New  York: 


SINCLAIR 
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CURB  TEADIUG  TO  BE  AKMOUKCED  SHOHTLY 

This  stock  offers  a  specula- 

Watch  tive    opportunity    that    is 

the  Action  of  the    ^liv<  with  probable  profits. 

Shares  Sinclair   -Silver    properties 

ar*-    locat.'i'    ;i:     Toiriloiy 

..hich  has  produced  appic.x- 

imately 

$23,000,000.00 

in  Silver  Ore,  and  a  great 
many  acres  in  the  district 
are  yet  unscratched  with 
development. 

Data  compiled  by  Geolo- 
gists from  surface  surveys 
of  Utah  properties  indicates 
that  in  formation  and  char- 
acter, the  ore  is  extensive 
and  rich. 

The  formation  on  Chloride  Canyon  belongs  to  the  miocene  and 
qnartinary  ages,  with  pelsoaio  intermingled.  The  prophyry  lies 
on  the  east  and  has  been  wholly  undisturbed,  while  the  rhyolit? 
on  the  westseems  to  have  had  some  heavy  movements.  The  por- 
phyry is  magnifurious,  granite  porphyry. 

CHARLES  S.  CRESSER  &  CO.,  Inc. 


BUY 

TODAY 

20  Cts, 

Per  Share 


When  Trading  Begins 
the  Shares  May  Open 
Anyvhere  Fetween  50 
Cents  and  $1.00. 


83-85  PUfE  STREET 

L.  K.  Belcher  &  ciL. 

1416  Broadway.  N.  Y. 

BR"\  A>T      .  -. - S5M 


KBW  YORK  CITY 
F.W.  lANGBORST&CO.,Inc. 

47  West  42nd  St.,  N.  V. 

Mor^MJ■     Hill      I  lii 


Let  US  repeat,  slowly,  the  inducement  to  buy': 
"The  formation  on  Chloride  Canyon  belongs  to  the 
miocene  and  quartinary  ages,  with  pelsoaic  intermingled. 
The  porphyry  lies  on  the  east  and  has  been  wholly 
undisturbed,  while  the  rhyolite  on  the  luest  seems  to 
have  had  some  heavy  movements.  The  porphyry  is  mag- 
nifurious, granite  porphyry." 

What  a  simply  told  yet  epic  tragedy  of  monsters  in 
the  primeval  slime! 

We  have  lately  considered  the  doctrine  of  spiritualism 
unproved.  We  ask  thy  pardon,  O  shade  of  Metallif- 
erous Murphy,  whom  we  feel  wrote  the  above. 

JLet  us  pause  and  recall  the  famous  advice  of  that 
early  Western  pseudomorph  after  a  mining  expert. 
Metalliferous  Murphy  of  Colorado,  to  the  prospector 
who  brought  him  some  ore  for  his  opinion.  .  Sagely  he 
squinted  and  sagely  he  spat,  and  then  impressively  he 
spoke: 

"This  ore,  me  bye,  is  highly  metalliferous  and  also 
argentiferous,  its  component  parts  being  lead.  If  ye're 
a  poor  man— and  judgin'  by  yer  clothes  ye  are— I 
advise  ye  to  have  nothin'  to  do  with  it.  Where  did  ve 
find  it?" 


Wise  Saws  of  the  Mining  Game 

ARGUMENT  by  quoting  proverbs  is  a  familiar  type 
.  of  forensic  conversation.  It  is  one  step  removed 
from  the  argument  by  authority.  To  say  as  justifica- 
tion for  a  near-error  "A  miss  is  as  good  as  a  mile"  is  a 
method  not  far  removed  from  that  used  in  quoting  St. 
Paul  as  regards  the  prohibition  question — "Use  a  little 
wine  for  thy  stomach's  sake."  Possibly  one  is  as  good 
as  the  other — the  proverb  represents  popular  opinion; 
the  citation,  the  personal  opinion  of  some  prominent 
individual. 

The  mining  industry  is  no  stranger  to  both  these 
types  of  argument.  Some  of  the  proverbs  have  been 
heard  for  so  many  times  that  in  our  extreme  weariness 
we  confess  that  we  could  have  been  happier  had  they 
never  been  born.  "In  a  true  fissure  vein,  the  deeper 
you  go,  the  richer  it  gets.  The  ore  will  go  as  deep 
as  man  can  devise  to  mine  it."  Spare  us,  ye  gods! 
Again,  "Gold  is  where  you  find  it."  How  many 
times  have  you  been  handed  this  facer  by  some 
cocky  individual,  as  a  rebuke  for  your  presumption  in 
inquiring  into  the  laws  of  the  deposition  of  gold,  or 
profiting  by  your  experience  and  observation?  The 
proverb  is  dealt  out  to  close  the  discussion,  and  it  does — 
it  does.  You  cannot  object  to  it:  it  is  true;  and  the  only 
apt  comment  would  be  discourteous.  You  might  reply 
also  that  "Asses  are  where  you  find  them,"  but  you 
would  not  get  forwarder,  though  the  truth  of  the  state- 
ment cannot  be  challenged. 

This  proverb,  we  believe,  comes  from  the  Book  of  Job, 
and  reads  "Gold  is  where  they  fine  it."  The  Standard 
Dictionary  explains  "fine"  as  a  verb,  "To  purify  from 
e.xtraneous  or  impure  matter;  clarify;  refine;  as,  to  fi)ie 
gold ;  to  fine  wine."  Therefore,  the  gifted  author  of  the 
Book  of  Job  referred  poetically  to  the  fact  that  gold  was 
won  by  washing  it  from  dirt  and  gravel — nothing  novel 
to  us,  but  good  information  for  the  uninitiated;  and  at 
least  not  drivel,  like  the  perversion  the  Cheerful  Idiot 
quotes  at  you. 

Another  more  modern  dictum  is  that  no  orebody  has 
ever  been  found  by  an  engineer  or  a  geologist.  Accord- 
ing to  this  law,  ore  can  be  found  only  by  a  prospector — 
with  sometimes  an  exception  in  favor  of  a  farmer,  a 
drunk,  or  a  burro.  Some  inhibition,  apparently,  pre- 
vents the  engineer  or  geologist  from  finding  ore,  even 
if  he  stumble  over  it.  Useless,  therefore,  for  him  to  go 
prospecting.     His  training  disqualifies  him. 

To  demonstrate  the  lack  of  universal  application  of 
this  law  from  the  standpoint  of  reason  would  be  tedious 
and  unconvincing.  Who  wants  to  be  bored  by  reason? 
To  exhaust  the  subject  by  the  relation  of  anecdotes, 
instances,  and  statistics,  would  be  interesting,  but 
futile. 

At  any  rate,  we  may  refer  to  the  article  in  the  last 
issue,  describing  the  discovery  of  the  Mandy  mine,  in 
Manitoba,  by  engineers.  In  this  case,  no  one  but  engi- 
neers was  in  the  party — nary  a  camp  hand  nor  burro 
to  serve  as  an  argument  for  the  party  taking  the  oppo- 
site side  in  the  debate.  Moreover,  the  vicinity  of  the 
find  had  been  well  traveled  over  by  prospectors,  who  had 
located  a  claim,  as  yet  unproductive,  very  close  to  the 
Mandy. 

We  shall  be  generous  to  the  extent  of  being  honest, 
and  say  that  the  discovery  was  probably  not  due  to  the 
fact  that  the  discoverers  had  engineering  and  geological 
experience;  but  the  facts  are  comforting,  in  that  they 
show  that  Fool  Luck  has  no  grudge  against  the  Col- 
lege Man. 
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What  Others  Think 


Tungsten  Tariff  and  National  Policy 

REFERRING  to  the  hearings  on  H.  R.  4437  before 
.the  Committee  on  Ways  and  Means,  the  Congres- 
sional Record  says:  "Only  one  person  has  appeared 
against  the  bill,  and  he  is  owner  of  a  Bolivian  tungsten 
deposit."  This  apparently  refers  to  me,  and,  if  so.  there 
are  only  two  mistakes  in  the  statement;  one,  I  did  not 
appear  against  the  bill,  and  the  other,  I  do  not  own  a 
mine  in  Bolivia.  I  did,  however,  advocate  and  still  con- 
tend for  exemption  from  duty  tungsten  concentrates 
produced  by  United  States  citizens  in  South  America, 
and  for  what  I  consider  the  inalienable  rights  of  these 
citizens.  Such  an  exemption  would  not  conflict  with  a 
duty  protecting  our  home  miners  and  should  solve  the 
problem  of  our  excess  of  consumption  above  production. 

Every  economic  consideration  favors  the  exemption  of 
South  American  tungsten  concentrates  produced  by 
United  States  citizens  from  the  tariff  imposed  in  this 
bill.  Such  exemption,  moreover,  would  be  an  encourage- 
ment to  "our  returning  boys"  and  to  our  other  citizens 
to  take  advantage  of  the  exceptional  opportunities  for 
investments  in  South  America.  Each  one  that  does  so 
becomes  an  advocate,  supporter,  and  helper  of  American 
trade.  A  comprehensive  American  policy  should  include 
our  citizens  abroad  as  well  as  at  home.  Dr.  Barrett, 
director  general  of  the  Pan-American  Union,  announces 
that  our  trade  with  South  America  "has  reached  the 
magnificent  total  of  $1,750,000,000,"  and  it  is  hoped  it 
will  reach  two  billions  of  dollars,  but  if  our  national 
policy  is  to  treat  our  citizens  as  aliens  and  outcasts  as 
soon  as  they  pass  outside  the  three-mile  limit,  it  is  use- 
less to  expect  to  attain  such  a  sum.  Our  exports  to 
Bolivia  increased  from  $1,500,000  in  1913  to  $5,100,000 
in  1918,  and  there  are  twelve  other  states  in  South 
America. 

•'^rom  personal  experiences  I  am  convinced  that  one 
of  the  most  important  considerations  in  relation  to  the 
continuance  of  our  present  and  the  increase  of  our 
future  trade  with  South  America  is  to  establish  the 
confidence  and  respect  of  the  peoples  of  these  coun- 
tries by  duly  lecognizing  our  own  citizens  there,  grant- 
ing them  all  the  rights,  titles,  privileges,  and  protection 
of  home  residents,  and  in  return  obtaining  their  invalu- 
able and  necessary  aid  in  developing  sales  of  our  manu- 
factures and  merchandise  and  the  importations  of 
American  machinery  as  an  advertisement  and  medium 
of  trade;  not  only  acquire  these  advantages,  but  also  to 
procure  for  the  representatives  sent  out  from  the  United 
States  to  compete  for  this  trade  the  valuable  business 
information  they  would  be  able  to  furnish. 

Allow  me  to  emphasize  the  fact  that  these  American 
pioneers,  by  their  use  of  American  goods,  are  the  best 
and  most  practicable  advertisers  possible  for  American 
trade;  American  machinery  is  shown  at  work;  auto- 
mobiles, trucks  and  internal-combustion  engines  are 
shown  in  operation ;  American  clothing,  shoes,  and 
foods  are  ocular  demonstrations. 

It  will  probably  be  admitted  that,  in  a  national  sense, 
our  pioneers  who  have  helped  in  the  development  of 
other  countries  that  proved  gainful  to  us,  and  most 
loyally  advocated  American  interests,  have  not  been  very 


generously  treated  heretofore.  Personal  recognition 
and  appreciation  is  as  powerful  an  incentive  in  business 
as  in  war. 

In  the  hearings  before  the  Ways  and  Means  Commit- 
tee of  the  House  of  Representatives  on  H.  R.  4437, 
page  29,  J.  H.  Holmes,  Jr.,  Secretary  of  the  Tungsten 
Products  Co.,  in  a  supplemental  memorandum  to  his  oral 
testimony,  makes  .sympathetic  reference  to  happy  homes 
and  taxes,  and  states  that,  under  a  $10  per  unit  tariff, 
foreign  tungsten  would  not  be  excluded  from  the  United 
States  market. 

It  is  possible  that  Mr.  Holmes  had  given  neither 
thoughtful  consideration  nor  careful  investigation  to 
this  subject  as  far  as  South  America  is  concerned.  Had 
he  done  so  he  would  have  learned  that  high-grade,  pure 
Bolivian  tungsten  concentrates  cost  as  much  on  the 
average,  if  not  more,  delivered  in  New  York,  than  our 
workable  concentrates,  and  that  a  $10  per  unit  duty 
would  prohibit  the  importation  of  this  much-needed  kind 
of  tungsten  concentrates  into  the  United  States  from 
South  America,  and  correspondingly  "knock"  our  export 
trade. 

There  is  no  cheap  Bolivian  high-grade  pure  tungsten 
that  I  ever  heard  of,  except  where  it  was  claimed  in  an 
effort  to  sell  a  mine.  The  best  information  I  have  been 
able  to  obtain  gives  the  cost  of  production  of  three  of 
the  most  successful  tungsten  mines  in  Bolivia  as  aver- 
aging from  $9.50  to  $13  per  unit  of  60  per  cent  WO, 
concentrates  delivered  to  railroad  at  Oruro.  A  $10  per 
unit  duty,  without  exemption,  of  tungsten  produced  by 
American  citizens  would  largely,  if  not  entirely,  pre- 
clude shipments  from  South  America,  unless  the  price 
should  go  up  to  $28  or  $30  per  unit.  The  pure,  high- 
grade  Bolivian  tungsten  concentrates,  over  65  per  cent 
WO,,  which  are  mixect  with  the  more  impure  ores  for 
smelting,  cannot  on  the  average  be  delivered  in  New 
York  under  $16  to  $18  per  unit. 

South  American  trade,  everything  considered,  is  most 
important,  hopeful,  and  will  be  permanently  beneficial 
for  us.  Intelligently  sought  and  successfully  obtained, 
it  will  promote  a  true  and  binding  Pan-Americanism. 
This  conviction  has  made  me  a  persistent  advocate  of 
Congressional  support  to  each  and  every  earnest  effort 
to  build  up  indestructible  business  relations  with  South 
America. 

It  is  estimated  that,  operating  at  full  capacity.  40  ptr 
cent  of  our  manufactured  products  will  have  to  be 
exported  to  save  congestion  at  home.  It  is  therefore 
not  surprising  that  in  anticipation  of  such  a  situation 
great  organizations  are  being  formed  to  send  out  repre- 
sentatives and  salesmen  to  compete  especially  with  Ger- 
many and  Japan,  and  it  does  not  require  a  vivid  imagina- 
tion to  realize  the  consequences  of  reports  coming  back 
that  the  exclusion  of  its  raw  materials  from  our  market 
has  made  it  impossible  to  sell  our  machinery  and  mer- 
chandise in  South  America. 

Raw  products  are  the  financial  lifeblood  of  South 
America.  To  sell  we  must  buy.  With  our  expanding 
merchant  marine,  the  imperative  need  of  cargoes  for 
vessels,  both  going  and  coming,  is  apparent  and  funda- 
mental for  profitable  operation. 

I  am  favoring  a  protection  for  our  South  American 
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trade  by  proposing  the  release  of  the  tungsten  product 
of  our  own  citizens  from  the  $10  rate  of  duty  imposed 
by  the  bill.  If  South  American  trade  is  inconsequential 
to  us,  then  our  contention  is  reduced  solely  to  American- 
ism. If,  however,  this  trade  is  or  will  be  important  to 
us,  then  my  recommendation  cannot  be  successfully  con- 
troverted, and  that  is  the  essence  of  the  whole  matter. 

It  is  said  that  to  arrive  at  a  just  and  reasonable  con- 
clusion on  any  question  under  discussion  it  is  necessary 
for  adjudicators  and  advocates  to  start  from  some  mutu- 
ally accepted  premises,  and  I  propose  the  following  as  a 
basis  of  such  agreement : 

1.  That  our  manufacturers,  merchants,  and  producers 
have  determined  to  earnestly  seek  South  American  trade. 

2.  That  provable,  reputable,  responsible,  and  loyal  citi- 
zens of  the  United  States  in  South  America  are  as  much 
American  citizens  as  citizens  within  the  boundaries  of  the 
United   States. 

3.  That  tungsten  concentrates  of  high  grade  and  purity, 
produced  by  American  citizens  in  South  America,  as  a 
matter  of  fact,  are  not  in  competition  with  our  home  product, 
but  are  a  much-needed  supplement,  and  cost  substantially 
as  much  delivered  to  the  consumer. 

4.  That  we  need  the  product  of  our  merchantably  work- 
able tungsten  mines. 

.5.  That  we  certainly  need  the  South  American  high- 
grade  and  pure  tungsten  concentrates,  not  only  to  meet  in 
part  our  normal  consumption,  but  also  to  mi.x  with  our  low- 
grade  concentrates,  and  to  get  the  best  tool  steel;  in  addi- 
tion, to  prevent  Europe  from  having  a  manufacturing 
advantage  over  us  by  obtaining  control  of  the  best  South 
American  tungsten  mines. 

Admitting  these  facts — and  I  do  not  think  they  can 
be  successfully  refuted — will  not  the  following  sugges- 
tions meet  the  requirements? 

(a)  Grant  an  adequate  duty  per  unit  for  the  protection 
of  Western  tungsten  miners. 

(b)  Grant  an  exemption  from  these  rates  of  duty  in 
some  such  form  as  the  following:  Provided,  that  the  rates  of 
duty  contained  in  this  act  will  not  apply  to  any  enterprise 
or  enterprises  for  the  mining  and  treatment  of  tungsten 
in  South  America  and  other  countries  where  properties  are 
owned,  or  leased,  or  controlled  and  operated  by  a  bona  fide 
citizen  or  bona  fide  citizens  of  the  United  States,  operating 
and  shipping  prior  to  Dec.  1,  1918,  when  such  ores  or 
concentrates  are  being  imported  from  South  America  and 
otherwhere  abroad  into  the  United  States  of  America; 

Provided,  further,  that  the  Federal  Trade  Commission 
be  and  is  hereby  authorized  to  determine  whether  or  not 
any  such  enterprise  or  enterprises  are  in  fact  owned,  or 
leased,  or  controlled  and  operated  by  a  bona  fide  citizen 
or  bona  fide  citizens  of  the  United  States  of  America,  with 
appeal  lying  to  the  Circuit  Court  of  Appeals. 

For  considerable  time,  no  doubt,  Europe  will  make  a 
great  demand  upon  the  United  States  for  raw  materials 
and  manufactured  articles,  but  for  uninterrupted  export 
trade,  and  to  supplement  our  supply  of  raw  materials. 
South  America  is  the  most  hopeful  permanent  market, 
and  its  people  have  the  money  now  to  pay  for  what  they 
buy.  They  do  not  have  to  wait  for  a  profit  on  manu- 
factured goods. 

The  discussion  before  the  Ways  and  Means  Commit- 
tee as  to  depletion  of  mines  was  interesting.  The  con- 
servative judgments  ^s  to  such  a  possibility  undei« 
forced  draft,  expressed  by  George  Otis  Smith  and  Frank 
L.  Hess,  of  the  United  States  Geological  Survey,  con- 
trasted strongly  with  the  optimistic  opinions  of  George 
H.  Bailey,  of  the  American  Mining  Congress,  as  he 
depicted  the  prospector.  Unfortunately,  so  many  hun- 
dred millions  of  dollars  have  been  lost  in  mining — from 
coal  to  gold — that  the  enthusiasm  of  the  prospector  is 
not  convincingly  accepted  by  either  the  expert  or  the 


public.  The  uncertainty  and  indefiniteness  of  tungsten 
deposits  make  estimates  of  quantity  largely  conjecture, 
and  conjecture  is  not  a  safe  basis  of  calculation  in  case 
of  need  or  war.  From  the  experiences  of  the  past,  the 
"next  war"  will  increase  the  demand  for  tungsten,  with 
our  present  domestic  supply  decreasing  in  quantity. 

Tungsten  ores  are  easily  recognized,  and  deposits  in 
our  country  that  were  not  discovered  by  the  ubiquitous 
prospector,  under  the  stimulus  of  a  $60  to  $90  unit  price, 
can  safely  be  assumed  to  be  amazingly  secreted.  The 
too  rapid  depletion  of  our  tungsten  deposits  is  not  a 
question  that  should  concern  us  for  a  decade  only,  but 
for  a  century.  All  ore  extraction  is  depletion,  and  there 
is  no  such  thing  as  replacement.  When  ore  is  taken 
out,  it  is  gone  forever. 

If  tungsten  deposits  were  as  abundant  and  as  depend- 
able as  iron  ores,  tungsten  ores  would  sell  at  the  same 
prices.  I  favor  such  rates  of  duty  as  may  be  required 
to  admit  of  the  profitable  operation  of  merchantably 
workable  tungsten  deposits  in  our  own  country.  I 
desire  to  emphasize  merchantably  ivorkable,  because,  as 
is  recognized  in  all  mining  propositions,  there  are 
deposits  that  cannot  be  worked  until  many  other  more 
cheaply  producing  mines  are  exhausted.  A  mine  that 
cannot  produce  tungsten  profitably  at  less  than  $20  per 
unit  is  not  a  merchantable  proposition  at  this  time.  A 
too-extended  or  too-generous  protection  would  make  the 
easily  worked  mines  bonanzas,  and  yet  not  to  impose  suf- 
ficient duty  to  enable  some  of  the  more  costly  mines  to 
be  worked  would  be  equally  objectionable. 

The  important  point  is,  as  I  see  it,  that  "foreign 
importations  which  are  more  cheaply  produced  than  we 
can  produce  them  here"  are  the  only  ones  to  be  subjected 
to  the  $10  per  unit.  This  :'t  once  exempts  South 
American  high-grade  tungsten  concentrates  from  the 
application  of  the  act,  for  this  South  American  tungsten- 
is  not  more  cheaply  produced  than  here,  and  for  the  fol- 
lowing reasons: 

1.  The  mming  is  "deep  mining";  timber  is  required  for 
supports  and  buildings,  and  imported  mostly  from  the 
United   States  and  costs  $175  per  thousand  feet. 

2.  On  the  basis  of  individual  wages  and  individual  pro- 
ductivity, unskilled  labor,  which  consists  of  the  nomadic 
Indian,  when  it  is  possible  to  get  him,  at  the  equivalent  of 
$1.25  to  $2  gold  per  day  (one  American  workman  is  equiva- 
lent to  three  Indians)  is  higher  in  Bolivia  than  in  our  own 
mines,  and  skilled  labor  and  salaries  are  much  higher. 

3.  At  an  altitude  of  13,000  ft.  or  more  the  reduction  in 
efficiency  of  internal-combustion  engines  and  air  com- 
pressors is  at  least  40  per  cent;  the  cost  of  fuel  is  also 
very  high  (inferior  coal  $100  per  ton,  gasoline  $1  per  gal- 
lon) and  other  operating  expenses  in  proportion. 

4.  Transportation  costs  from  mine  to  railroad  and  over 
600  miles  of  Andean  railroad — from  Oruro.  Bolivia,  to  Mol- 
lendo,  Peru,  the  principal  port  of  shipment — -are  three  to 
four  times  as  great  as  in  the  United  States.  .\n  export 
duty  and  losses  through  exchange  are  not  small  items. 
There  are  also  port  charges,  loading  by  lighter,  ocean 
freight,  insurance,  unloading  at  New  York,  storage  and 
brokerage  fees. 

It  does  not  appear  to  me  to  be  the  part  of  financial  or 
material  wisdom  to  legislate  ourselves  into  a  position 
where  the  price  of  tungsten  in  the  "next  war"  will  again 
go  to  $75  or  $90  per  unit  and  then  obtain  only  half  our 
needs,  until  South  America,  again  responding  to  our 
appeals,  helps  us  out,  that  is,  again  helps  us  out,  pro- 
vided its  best  tungsten  supply  has  not  been  pre-empted 
by  European  customers. 

The  retroactive  assessment,  in  H.  R.  4437,  on  South 
American  tungsten  concentrates  in  domestic  storage,  if 
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not  unconstitutional,  is  certainly  a  penalty  placed,  in 
some  cases,  upon  those  who  pushed  the  output  of  their 
mines  to  the  limit  in  order  to  aid  us  in  our  time  of  need. 

Philadelphia,  Pa.,  March  3,  1920.     R.  H.  Hepburn. 

[Prepared  for  presentation  before  the  Senate  Com- 
mittee on  Finance,  but,  owing  to  lack  of  information  on 
the  time  of  meeting  of  the  sub-committee,  it  was  not 
formally  presented,  and  copies  were  sent  to  a  number 
of  Senators  on  the  committee.  The  original  report  is 
condensed. — Editor.] 


Underground  Hoisting  Arrangement 

In  going  through  my  files  of  the  Engineering  and 
Mining  Journal,  I  came  across  the  article  "Underground 
Hoisting  Arrangement,"  which  appeared  in  the  issue  of 
April  26,  1913.  Why  such  a  complicated  arrangement 
for  a  shaft  inclined  as  shown?  Apparently  the  dip  is 
about  45  deg.  The  skip  .shown  is  of  much  the  same  con- 
struction as  a  mine  car.  Why  not  merely  pull  a  mine  car 
over  a  "knuckle"  and  tram  it  around  to  the  main 
shaft,  such  as  is  done  in  slope  coal  mines,  thereby  elimi- 
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nating  the  transfer  of  the  Ore  as  an  operating  saving,  in 
addition  to  the  large  saving  in  installation?  I  have  indi- 
cated the  method  in  an  accompanying  sketch,  which 
shows  an  empty  track  for  the  storage  of  one  or  two  emp- 
ties. If  the  operation  is  not  too  fast,  the  hoistman  can 
do  the  coupling  and  uncoupling  of  the  cars  and  after 
dropping  an  empty  back  for  the  muckers,  tram  the 
load  around  to  the  main  shaft  dump,  provided  the 
latter  is  not  far  away.  M.  L.  O'Neale. 

Gouverneur,  N.  Y.,  Feb.  16.  1920. 


Wood  as  a  Metallurgical  Fuel 

In  answer  to  a  querj'  by  E.  M.  Weston,  of  Johannes- 
burg, which  appeared  in  the  Engineering  and  Mininq 
Journal  under  date  of  Feb.  28,  regarding  the  use  of  wood 
in  heating  small  or  large  reverberatory  furnaces,  I  may 
say  that  about  twenty  years  ago,  vv-hen  I  was  a  student 
at  the  Thames  School  of  Mines,  in  New  Zealand,  satis- 
factory results  were  obtained  through  using  wood  as 
fuel  in  the  small  reverberatory  furnace  which  we  used 
for  the  chloridizing  roasting  of  silver  ores  and  for 
oxidizing  roasts  of  sulphide  ores  in  the  experimental 
plant  attached  to  the  school.  The  wood  used  was  a  hard 
native  wood,  called  "Rata,"  which  gave  a  very  hot  and 
la.sting  fire.  Since  that  time,  I  have  not  seen  wood  used 
in  reverberatory  furnaces.  The  capacity  of  our  small 
furnace  was  about  one  ton,  the  hearth  being,  to  the  best 
of  my  recollection,  approximately  6  x  8  ft.  It  seems  to 
me  the  greatest  difficulty  with  wood  fuel  would  be  the 
necessity  of  frequent  charging. 

I  am  not  able  to  answer  Mr.  Weston's  second  question, 
as  I  have  no  experience  along  these  lines. 

npiver.  Col.,  March  4.  1920.  Robert  Clark. 


Magnesite  Tariff  Bill 

I  have  read  with  amusement  the  communication 
signed  by  F.  F.  Colcord,  in  your  issue  of  Feb.  7.  One 
would  get  the  impression  from  Mr.  Colcord's  article 
that  there  was  no  other  magnesite  produced  except  that 
produced  by  the  Northwest  Magnesite  Co. 

It  happens  that  I  am  personally  interested  in  four 
separate  and  distinct  magnesite  properties  in  California 
which  are  struggling  for  an  existence  at  the  present 
time,  and  possibly  Mr.  Colcord  has  never  been  in  Cali- 
fornia and  has  no  knowledge  of  any  other  magnesite 
except  that  pioduced  in  Washington:  as  I  note  he  was 
interested  enough  to  oppose  the  tariff  by  appearing  per- 
sonally in  Washington  on  Jan.  13,  1920,  to  testify 
adversely  before  the  Commission  on  Magnesite.  The 
fact  that  he  is  interested  might  account  for  his  over- 
looking California  entirely,  as  I  will  admit  we  are  only 
the  second  largest  state  in  the  Union. 

It  would  be  pleasing  to  have  you  print  the  fact  that 
there  are  a  great  many  miners  in  California  whose  liv- 
ing at  the  present  time  is  dependent  upon  the  magnesite 
industry,  and  thousands  of  residents  of  the  State  of 
California  are  deriving  benefit  from  this  industry;  and, 
as  I  said  befoie,  it  is  amusing  to  read  Mr.  Colcord's 
article  and  to  notice  his  purposeful  or  unknowing  igno- 
rance of  California  as  an  important  source  of  magnesite 
production. 

It  has  been  my  pleasure  to  read  some  editorials  in 
Engineering  and  Mining  Journal  in  favor  of  the  tariff 
to  protect  this  industry,  and  I  am  sure  a  thorough 
investigation  of  the  industry  will  disclose  the  fact  that 
such  support  is  justified.  C.  S.  Maltby. 

San  Francisco,  Cal,  March  2.   1920. 


Reasons  Why  We  Should  Make  Hoover 
President 

Because  he  is  American  through  and  through. 

Because  he  stands  for  a  league  of  nations  sanely  ad- 
justed to  accord  with  our  principles  of  government,  and 
as  tending  to  prevent  war  and  help  in  the  return  of  con- 
fidence and  economic  reconstruction. 

Because  he  is  a  master  of  economics,  and  the  present 
problems  and  future  prosperity  of  our  country  and  the 
continued  progress  of  mankind  in  general  depend  upon 
correct  solution  of  economic  problems. 

Because  he  believes  that  socialism  has  proved  itself 
a  dangerous  delusion  and  failure,  holding  out  false  hopes 
of  happiness  that  can  only  come  as  the  reward  of  earnest 
individual  effort  under  equality  of  opportunity  to  acconi- 
Ijlish  what  is  within  the  capabilities  of  each. 

Because  he  believes  that  progress  in  a  democracy  can 
come  only  through  the  free  efforts  of  the  individual  and 
that  only  by  such  free  efforts  can  there  be  maximum 
production  and  therefore  minimum  cost. 

Because  he  believes  in  the  necessity  of  organization 
to  carry  out  political  action  and  has  shown  himself  a 
master  organizer  and  a  statesman. 

Because,  finallv,  he  is  honest,  brave,  humane  and  able, 
and  his  platform  in  its  ultimate  analysis  means  fairness 
and  equality  of  opportunity  to  all,  and  because  he  has 
demonstrated  his  ability  to  succeed  in  whatever  he  un- 
dertakes to  do.  W.  F.  Staunton, 

Los  Angeles,  Cal.,  Feb.  29,  1920. 


March  20,  1920 
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A  Creek  Philanthropist 

Jackson  Barnett.  of  Henryetta,  Okla.,  a  Creek  Indian 
who  was  made  wealthy  by  the  forcible  allotment  of 
land  in  what  is  now  the  dishing  oil  field,  has  given 
a  large  sum,  said  to  be  a  million  dollars,  for  the  erec- 
tion of  a  hospital  at  Henryetta  for  the  benefit  of  sick 
Indians  of  the  state.  Like  many  another  who  has  at- 
tained sudden  affluence  in  the  petroleum  fields  (we  have 
made  no  money  in  oil),  Barnett  is  said  to  be  a  prize 
incompetent.  The  idea  of  the  hospital  originated  with 
the  Indian  Commissioner  at  Washington,  it  happening 
that  Barnett  wanted  to  spend  his  money. 

In  Costa  Rica 

A  pronounced  labor  shortage  exists  in  the  mining 
districts  of  Costa  Rica,  following  the  recent  revolution, 
according  to  our  correspondent.  Increased  agricultural 
activity  had  much  to  do  with  this.  An  exodus  of  negro 
labor  to  the  We.st  Indies  and  of  foreign  miners  to  other 
Central  American  countries  a'so  played  its  part.  Then 
again  the  dictator's  troops  returned  sick  with  dysentery 
and  malaria,  and  will  be  unfit  for  production  of  any 
sort  for  some  time.  The  revolutionary  troops,  on  the 
other  hand,  hold  that  a  patriot  who  has  ri.sked  his  life 
should  not  have  to  work — so  they  don't  work. 

Moonshine 

"The  production  of  gold  and  silver  through  a  me- 
chanical duplication  of  nature's  process,"  says  a  Louis- 
ville, Ky  newspaper,  "was  the  result  of  experiments 
covering  a  period  of  eighteen  years.  .  .  ,  and  docu- 
ments were  produced  showing  that  at  least  one  eminent 
chemist  has  made  gold  from  the  formula  of  the  dis- 
coverer." Should  not  this  have  read  1,800  years?  If 
true,  what  money  standard  will  we  adopt,  and,  further, 
how  will  it  affect  the  complicated  financial  and  economic 
condition  of  the  world?  But  there  is  a  grain  of  com- 
fort in  the  fact  that  although  prohibition  is  in  opera- 
tion, this  report  did  originate  in  Louisville. 

Southcirn  Gold 

"Gold  is  so  plentiful  in  Montgomery  County  that 
prospectors  do  not  have  to  go  out  into  the  mountains 
to  reap  a  rich  harvest,"  says  the  Piedmont  Herald,  of 
Troy,  N.  C.  "Some  time  ago  Sheriff  Stuart  captured 
a  200-gal.  still  down  near  Candor.  It  was  made  from 
copper  plates  found  around  the  gold  mines.  The  still 
was  actually  gold  plated.  Reid  Stafford  concluded  that 
the  gold  was  going  to  waste  there,  so  he  asked  permis- 
sion of  the  sheriff  to  remove  the  same.  With  a  steel 
scraper  he  commenced  operations.  After  removing  the 
gold  he  reduced  it  in  a  crucible,  and  he  now  has  a 
button  of  gold  worth  about  S20." 

Altitudes  and  Temperatures 

News  of  the  recent  exploit  of  Major  R.  W.  Schroeder 
at  Dayton,  Ohio,  in  reaching  the  height  of  36,020  ft.  in 
his  plane  and  thereby  besting  the  world's  altitude  record 
by  about  5,000  ft.,  was  read  with  great  interest,  and  his 
experiences  add  to  the  notable  accomplishments  which 
have  already  been  attained  in  the  field  of  aviation.  The 
following     descriptive     paragraph     appearing     in     the 


Times  of  a  recent  issue  is  of  particular  interest: 
Major  Schroeder  was  dressed  heavier  than  any  Polar 
explorer.  He  was  literally  wrapped  in  flexible  electric 
heaters.  His  flying-suit  was  lined  with  the  fur  of  Chinese 
Xuchwang  dogs,  and  between  the  fur  and  the  outer  lining- 
flexible  electric  heat  units,  connected  by  silk-covered  wires 
with  the  dynamo  of  the  engine,  heated  the  entire  suit.  In 
like  manner  his  headgear,  gloves  and  moccasins  were  heated. 
He  wore  an  oxygen  mask  of  his  own  design. 

This  mode  of  dress  is  suggested  for  the  careful  con- 
sideration of  Mesabi-Range  engineers  and  others,  whose 
work  during  th?  wirter  months  necessitates  the  "numb- 
thumbing"  labor  of  man-handling  a  transit  when  the 
weather  is  below  zero. 

Ten-Cent  Cigars  and  IMining  Leases 

Out  in  Kansas,  where  so  many  strange  things  hap- 
pen, a  partnership,  or  joint  venture  in  farm  leases,  hay. 
grain,  and  insurance,  became  disrupted  when  it  finally 
engaged  in  mining.  This  unpretentious  partnership, 
composed  of  Apple  and  Smith,  took  mining  leases 
upon  lands  in  Kansas  and  Oklahoma  for  the  purpose  of 
prospecting,  mining,  subleasing,  and  developing  them. 
When  bonanzas  developed  Smith  denied  the  partner- 
ship in  the  mining  venture,  and  Apple  sued  for  an 
accounting.  Smith  alleged  that  all  mining  leases,  ex- 
cept a  small  one  in  Oklahoma,  belonged  to  himself  and 
that  Apple  had  no  interest  in  them.  There  was  no  for- 
mal written  agreement. 

Upon  trial  of  the  case  the  court  for  Cherokee  County 
found  that  the  pai-ties  had  united  in  a  joint  venture  in 
a  considerable  number  of  mining  leases,  some  of  which 
had  developed  into  very  valuable  properties.  An  ac- 
counting was  also  made  between  the  parties,  and  a 
judgment  of  $55,042.03  rendered  against  Smith,  the 
partnership  dissolved,  and  it  was  decreed  that  a  re- 
ceiver be  appointed  to  collect  royalties,  sell  the  partner- 
ship property,  and  distribute  the  proceeds.  From  this 
Smith  appealed  to  the  Supreme  Court  of  Kansas,  con- 
tending that  the  evidence  did  not  warrant  the  finding 
of  a  partnership  in  mining  leases. 

A  large  volume  of  testimony  was  taken,  an  abstract 
of  which  covers  774  pages.  This  shows  that  the  part- 
ners began  taking  assignments  of  royalties  on  Indian 
lands  that  had  been  leased  for  mining  purposes,  some 
in  the  name  of  Apple  and  others  in  the  name  of  Smith. 
Next  they  began  to  take  mining  leases  in  the  name 
of  either  one  or  both.  The  Fish  and  Douthat  leases, 
obtained  not  long  before  this  action  was  begun,  proved 
very  valuable,  and  the  claim  for  a  division  of  the  pro- 
ceeds of  these  produced  the  controversy. 

The  lower  court  found  that  though  there  was  no 
definite,  formal  agreement  of  partnership  shown,  such 
a  relation  was  established  by  correspondence,  conversa- 
tions, and  the  acts  and  conduct  of  the  parties.  The 
Supreme  Court  found  testimony  of  admissions  by  Smith 
which  expressly  recognized  the  e.xistence  of  a  partner- 
ship in  the  mines.  Among  many  such  admissions, 
Smith  said  to  one  witness  in  Apple's  presence  "Maybe 
I  and  Walt  (Apple)  won't  have  to  hay  always  if  our 
mines  prove  to  be  good  on  the  Douthat  and  Fish  lands. 
We  can  sit  around  and  smoke  ten-cent  cigars."  The 
judgment  for  Apple  was  affirmed.  As  none  of  the  leases 
involved  lands  in  Oklahoma,  it  was  contended  that  the 
court  was  without  jurisdiction.  The  court  held,  how- 
ever, that  it  could  treat  real  estate  belonging  to  partners 
as  personal  property  in  making  settlements  of  partner- 
ship affairs. 
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Ore  Buying  in  Mexico 


Practices  in  United  States  Largely  Duplicated,  but  Metric  System  Is  Employed- 
Systei.    and  Varying  Exchange  Necessitate  Care  in  Making  Contracts — 
Taxes  and  Freight  Rates — Ore-Buying  Agencies 

By  C.  a.  Grabill 

\\  ritt'  n   ixclusively  for  JBiiffinctTiH!/  and   Mininri  Journal 


-Monetary 


GOVERNMENTAL,  railroad,  financial,  and  eco- 
nomic conditions  in  Mexico  have  been  in  such  a 
chaotic  condition  during  the  last  few  years  that 
making  any  detailed  statement  of  this  subject  is  much 
like  describing  the  pictures  at  a  movie,  and  what  is 
true  at  the  time  of  writing  may  not  be  so  by  the  time 
an  article  is  published. 

In  general,  it  may  be  said  that  the  methods  of  pur- 
chase vary  little  from  those  customary  in  the  United 
States,  and  this  is  naturally  so  because,  of  the  import- 
ant smelting  plants  in  Mexico  named  subsequently,  five 
are  controlled  by  the  American  Smelting  &  Refining 
Co.,  and  five  others  by  the  Cia.  de  Minerales  y  Metales, 
or,  rather,  by  the  American  Metal  Co.,  and  American 
ways  have  prevailed  to  the  almost  complete  suppression 
of  old  customs,  the  only  trace  of  them  being  the  occa- 
sional use  of  the  term  "marcos  por  carga"  by  an  occa- 
sional old-timer,  and  a  few  weights  forgotten  in  some 
old  warehouse. 

What  has  been  said  elsewhere  as  to  the  general 
methods  and  conditions  of  payments,  deductions,  treat- 
ment, charges  and  other  details  is  just  as  true  of  Mexico 
as  it  is  of  the  United  States,  but  the  units  of  measure- 
ment are  different.  In  Mexico  the  metric  system  is 
compulsory,  ores  are  bought  and  sold  by  the  metric 
tonne,  and  assays  are  reported  in  kilograms  of  silver 
per  tonne  and  grams  or  kilograms  of  gold  per  tonne. 
Taxes  are  based  on  the  kilogram  of  the  precious  metals, 
and,  therefore,  assays  for  the  government  are  usually 
reported  in  that  unit  or  in  fractions  of  it,  but  commer- 
cial practice  finds  the  use  of  the  grams  per  tonne  more 
convenient. 

Conversion  from  one  system  of  assaying  to  the  other 
is,  of  course,  a  simple  procedure,  as  it  depends  on  the 
fact  that  there  are  29,166  troy  oz.  per  ton  (avoirdu- 
pois) and,  therefore,  one  kilo  of  silver  per  tonne  of  1,000 
kilos  would  be  one  one-thousandth  of  29,166,  or  29.166 
oz.  per  ton  (avoirdupois.)  As  a  matter  of  fact,  this 
conversion  is  used  only  in  calculating  licjuidations,  be- 
cause one  soon  becomes  accustomed  to  the  direct  use 
of  the  figures  and  their  practical  value. 

The  question  of  the  monetary  base  for  payment  is 
important.  Before  the  revolution  it  was  generally  the 
custom  to  fix  all  payments  and  charges  in  Mexican  cur- 
rency. The  results  were  more  than  startling  when  the 
"explosion"  occurred;  so  a  little  review  of  what  hap- 
pened will  not  be  out  of  place,  because  of  its  bearing 
on  the  future. 

Prices  Based  on  New  York  Quotations 

Prices  for  silver,  copper,  and  lead  were  almost  always 
based  on  New  York  quotations,  although  lead  was  some- 
times based  on  the  London  price  for  soft  Spanish  lead, 
and  traces  of  this  practice  still  remain.  These  prices 
were  necessarily  in  United  States  currency  and  had  to 
be  converted  into  Mexican  currency  before  making  the 
liquidation  in  contracts  on  that  standard. 


The  basis  of  the  Mexican  monetary  system  was  and 
is  the  peso  of  75  centigrams  of  pure  gold  (11.57421 
grains),  and  consequently  a  kilogram  of  gold  was  worth 
1,333.33,  which  was  the  price,  less  a  suitable  deduction 
for  refining,  that  was  commonly  paid  for  it  in  ore 
purchases.  The  value  of  this  peso  is  49.846c.  United 
States  currency,  and  exchange  as  it  was  then  quoted 
was  around  2.006.  The  prices  were  converted  at  the 
bankers'  rate  on  the  date  of  settlement,  although  some- 
times a  flat  rate  of  2  to  1  was  prescribed  by  the  con- 
tract, which  then  gave  the  buyer  a  slight  advantage, 
say,  0.3  per  cent.  Treatment  charges,  payments  for 
iron  and  lime,  penalties  for  silica,  zinc,  arsenic,  and 
similar  items  were  stated  in  Mexican  currency.  This 
was  satisfactory  under  normal  conditions,  but  when 
the  revolution  came  the  trouble  began. 

Gold  was  the  basis  of  the'Mexican  monetan,-  system, 
but  there  was  little  of  it  in  circulation,  and  the  require- 
ments of  business  were  satisfied  by  the  use  of  silver 
pesos  and  fractional  currency  and  by  bills  issued  by  the 
various  state  and  other  authorized  banks.  The  system 
was  satisfactory  and  stable,  and  as  far  as  practical 
considerations  go  was  about  the  same  as  in  the  United 
States. 

However,  the  revolutionary  party  issued  bills,  some- 
times from  its  own  plates  and  sometimes  from  those 
of  the  other  party,  and  when  in  power  levied  forced 
loans  from  the  banks,  practically  confiscating  their 
metal  reserves;  issued  new  bills  without  backing,  issued 
bills  in  unspecified  amounts,  and  finally  every  little  gen- 
eral who  could  get  a  printing  press  issued  his  own,  and 
everjone  refused  to  recognize  everyone  else's  and 
finally  wound  up  by  repudiating  his  own.  Coin  disap- 
peared from  circulation,  and  exchange  started  up,  and 
the  value  of  the  peso  started  down,  at  first  slowly  and 
then  more  and  more  rapidly,  until  finally  I  heard  of  a 
man  who  papered  a  room  in  his  house  with  twenty- 
dollar  bills,  although  whether  as  an  economical  wall- 
paper or  as  curios  deponent  sayeth  not.' 

But  this  is  not  a  history  of  Mexican  finance.  The 
effect  of  the  unstable  currency  on  the  ore  market  was 
bad  and  a  little  mixed.  A  contract  for  the  sale  of  a 
gold  ore,  gold  being  paid  at  1.20  per  gram  when  the 
value  of  the  peso  had  dwindled  to  'ic.  United  States 
currency,  meant  that  the  seller  would  be  paid  in  paper 
pesos  and  that  he  would  receive  only  about  $1.65  per 
ox.  for  his  product.  On  the  other  hand,  a  man  selling 
copper  ore  would  have  the  price  of  his  copper  multi- 
plied by  the  exchange  rate  and  obtain  its  full  value, 
and  would  pay  his  treatment  charge  in  the  depreciated 
paper,  and  if  it  was,  say,  10  pesos  per  ton,  it  would 
cost  him  only  50c.  United  States  currency.  This  mass 
of  paper  was  at  the  time,  it  must  be  understood,  legal 
tender,  at  least  within  the  jurisdiction  of  the  issuing 
party. 


'Mexican   currency    Is    now    on   a    metal    lirisis,   and    tlu-re    is    nc 
IKiper  rmrcncy. — Epitor. 
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These  are,  of  course,  extreme  cases,  and  it  is  doubtful 
if  any  ore  ever  changed  hands  except  in  isolated 
instances  on  such  terms,  but  the  effect  was  the  same, 
in  kind  if  not  in  amount,  from. the  moment  that  the 
peso  began  to  depreciate  in  value,  and  that  condition 
did  obtain  for  considerable  time.  Of  course  such  a 
condition  could  not  exist  indefinitely,  and  the  first  step 
was  to  put  all  the  terms  of  the  contracts  into  United 
States  currency,  and  after  calculating  the  iinal  balance 
convert  that  into  Mexican  currency  at  the  current  rate 
of  exchange.  This  system  was  in  effect  only  a  short 
time.  With  an  uncertain  currency,  reserves  liable  to 
forced  loans,  the  so-called  "interventions,"  and  other 
troubles,  the  banks  would  not  accept  checking  accounts. 
Transportation  of  money  was  unsafe  and  expensive,  so 
the  final  result  was  that  the  balance  referred  to  before 
was  given  to  the  shipper  in  the  form  of  a  New  York 
draft,  which  he  could  sell  in  the  open  market  for  what 
it  would  bring.  Small  shippers  at  agencies  and  like 
places  were  sometimes  paid  in  cash. 

Embargoes  Placed  on  Exports  of  Gold  and  Silver 

Finally,  the  paper  currency  had  depreciated  to  the 
point  where  it  had  no  value  at  all,  and  the  government 
returned  to  specie.  To  do  this  an  embargo  was  placed 
on  the  export  of  gold  and  silver  as  metal.  All  shippers 
of  gold  in  ore  or  bullion  were  compelled  to  import  an 
equal  amount  of  gold,  all  exporters  of  silver  had  to  im- 
port gold  to  the  extent  of  25  per  cent  of  the 
value  of  the  silver.  This  naturally  would  be  coined  and 
put  into  circulation.  The  United  States  had  placed  an 
embargo  on  the  export  of  gold  as  a  war  measure,  and 
the  result  would  have  been  a  shut-down  of  the  industry 
if  one  or  the  other  had  not  yielded.  The  United  States 
did  so  to  the  extent  required.  The  United  States  Gov- 
ernment also  placed  an  embargo  on  the  export  of  cer- 
tain materials  and  restricted  the  export  of  others.  The 
result  was  that  the  metallic  currency  of  Mexico  had  an 
artificial  value  that  was  more  or  less  independent  of 
its  value  in  the  United  States. 

The  amount  of  New  York  drafts  on  the  market,  re- 
sulting from  the  sale  of  ore  to  the  smelters  and  from 
the  henequen,  sisal,  and  sugar  industry,  was  greater 
than  could  be  absorbed,  and  the  value  of  the  dollar 
dropped  and  that  of  the  peso  rose  (in  terms  of  dollars 
in  New  York  drafts)  from  49.846c.  to  65c.  The  shipper 
of  ore  usually  found  that  the  local  market  was  very 
poor  for  these  drafts,  and  had  to  sell  them  at  a  discount 
even  from  the  Mexico  City  rate.  Of  course,  the  bigger 
companies  which  imported  supplies  from  the  United 
States  could  use  part  of  them  for  payment  there,  but 
for  that  part  of  their  proceeds  which  they  spent  in 
Mexico  (this  applies  to  both  American  and  Mexican 
companies),  they  were  unable  to  realize  the  full  gold 
value  of  their  product. 

As  an  example  of  how  this  operated,  take  the  case 
of  a  shipper  of  copper  ore  which  yielded  |1,000  in  the 
United  States.  With  exchange  at  mint  parity,  or, 
roughly,  2  to  1,  this  would  yield  2,000  pesos  in 
Mexico,  and  I  will  assume  that  $1,000  was  disposed  of 
in  the  following  manner: 


American  supplies    .  $200 

Mexican  labor 400 

Mexican  expense 200 

Proat 2** 

Total  J  1.000 


Mexican 
r'nrrency 


800 
400 


Under  the  conditions  just  described,  and  with  the 
Mexican  peso  at  65c.,  the  shipper  would  be  able  to  pay 
for  his  American  supplies  with  a  draft  for  $200  and 
then  sell  his  New  York  draft  for  $800  in  the  open  mar- 
ket at  65c.,  obtaining  1,230.77  pesos.  He  would  pay  his 
Mexican  expenses,  amounting  to  1,200  pesos,  and 
instead  of  $200  profit  would  have  left  only  30.77  pesos. 

On  the  other  hand,  if,  instead  of  copper  ore,  the  ship- 
ment consisted  of  gold  ore,  the  shipper,  or  rather  the 
exporter,  would  have  to  import  the  $1,000.  He  would 
then  have  gold  dollars,  which  would  pass  as  2,000  pesos. 
He  could  pay  his  1,200  pesos  Mexican  expense,  and 
with  the  800  left  buy  New  York  drafts  at  65c.  and 
obtain  a  draft  for  $520.  With  this  he  could  pay  his 
$200  American  expense  and  have  $320  profit  instead 
of  $200.  Unfortunately  for  the  Mexican  mining  indus- 
try, the  gold  production  of  Mexico  is  small. 

The  case  with  silver  ores  varied.  Sometimes  no  gold 
could  be  imported,  and  at  other  times  25  per  cent  of 
the  value.  At  this  writing  the  United  States  Govern- 
ment has  removed  the  embargo  on  gold  exports,  and 
Mexico  exchange   is   approximately   normal. 

The  producer  who  sold  his  gold  ore  locally  for  drafts 
at  mint  parity  lost  the  advantage  of  the  importation  of 
the  gold,  but  it  is  to  be  noted  that  if  exchange  goes  the 
other  wa\  conditions  will  reverse.  At  present,  with 
the  United  States  export  embargo  lifted,  gold  can  be 
imported  into  Mexico  in  unlimited  amounts,  so  that  a 
man  with  a  gold  draft  can  buy  gold  in  the  United  States 
and  import  it  into  Mexico  if  the  rise  of  the  Mexican 
peso  above  parity  is  greater  than  the  expense  of  impor- 
tation. If  the  peso  drops  below  par,  the  government 
will  probably  remove  its  embargo  also. 

With  the  uncertain  state  of  Mexican  affairs  analogous 
conditions  are  likely  to  arise  at  any  time,  and  should 
be  carefully  guarded  against  in  all  gre-buying  and 
ore-selling  agreements  as  far  as  possible. 

Taxes  in  Mexico 

Mexico  is  several  years  ahead  of  Washington  in  gov- 
ernment by  proclamation,  and  the  present  taxes  are 
levied  in  accordance  with  a  decree  of  June  29,  1919. 
This  prescribes  a  tax  of  8  per  cent  of  the  gross  value 
of  all  gold  or  silver  exported  in  ores  or  any  form  except 
that  of  bullion  and  7  per  cent  on  the  gold  and  silver 
exported  as  base  bullion  or  presented  to  the  mint  for 
coinage.  The  states  are  also  authorized  to  levy  an 
additional  tax  of  2  per  cent  of  the  gross  value  as  an 
extraction  tax.  At  the  same  time  a  tax  of  1  per  cent 
was  imposed  on  zinc,  tin,  and  some  other  metals;  3  per 
cent  on  lead  and  nothing  to  6  per  cent  on  copper,  with 
authorization  to  the  states  to  levy  an  additional  tax 
equal  to  50  per  cent  of  the  federal  tax  up  to  2  per  cent 
of  the  gross  value.  The  federal  tax  is  really  a  produc- 
tion tax,  but  is  levied  in  the  form  of  an  export  tax  and 
coinage  tax. 

The  state  tax  is  collected  through  the  local  tax  col- 
lector's offices  directly  as  an  extraction  tax  from  the 
producer,  but,  to  enforce  payment,  everyone  who  comes 
in  contact  with  the  ore  is  made  responsible  and  liable 
for  the  tax  payment  if  it  has  not  been  paid  by  the  pro- 
ducer. Inasmuch  as  the  amount  of  the  tax  depends  on 
the  value,  and  as  this  is  not  accurately  ascertained  until 
the  ore  is  sampled,  assayed,  and  sold,  the  practical  result 
is  to  make  the  smelters  and  ore  buyers  collectors  for  the 
tax,  and  they,  in  turn,  pay  it  directly  into  government 
offices. 
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This  system  worked  well  until  the  government  made 
the  compensation  of  the  district  tax  collectors  depend- 
ent on  their  district  collections,  and  then  the  natural 
result  was  that  the  miners  were  not  permitted  to  ship 
their  ore  out  of  the  local  district  until  the  taxes  had 
been  paid,  but,  as  the  taxes  were  dependent  on  the  smel- 
ter returns,  neither  the  shipper  nor  the  collector  knew 
what  they  should  be.  This  resulted  in  considerable 
confusion,  but  the  shipper  would  make  a  guess  at  it,  or 
put  up  a  bond,  and  take  a  duplicate  receipt,  presenting 
one  to  the  buyer.  Large  regular  shippers  were  able  to 
arrange  matters  without  much  difficulty,  as  their  affairs 
were  systematized. 

On  the  first  of  every  month  the  Treasury  Department 
issues  a  table_of  the  prices  of  the  metals  which  are  to 
be  used  in  computing  the  tax  during  the  succeeding 
month.  Gold  is,  of  course,  at  a  fixed  price  of  1,333.33 
pesos  per  kilogram ;  the  other  metals  are  calculated  from 
the  market  price  during  the  preceding  month.  The 
states,  however,  sometimes  use  an  arbitrary  value  for 
copper  and  lead,  which  remains  fixed  for  an  extended 
period. 

The  Mexican  law  also  requires  that  the  seller  give  the 
buyer  a  duly  stamped  invoice,  or  factura,  for  every 
lot  sold,  default  of  which  renders  both  parties  liable  to 
a  heavy  fine.  Occasional  shippers,  not  regularly  in  the 
business,  may  make  this  out  on  a  loose  sheet  of  paper, 
but  merchants  or  regular  shippers  must  have  a  bound 
book  of  forms  with  stubs  which  must  bear  their  part 
(the  talon)  or  stub  of  the  stamp.  Buyers  are  equally 
liable  with  the  sellers  for  non-observance. 

Freight  rates  are  based  on  metric  tons  per  kilometer, 
in  accordance  with  tables  issued  by  the  government. 
The  rate  is  also  dependent  on  classification,  as  in  the 
United  States,  the  classes  being  determined  by  the  net 
value  of  the  ore.  As  this  is  usually  dependent  on  smel- 
ter returns,  the  smelting  companies  are  used  as  collect- 
ing agencies,  not  nominally  but  in  reality,  and  their 
books  are  inspected  by  government  agents  to  verify  the 
correctness  of  the  classifications. 

To  encourage  shipments,  large  shippers  may  occasion- 
ally obtain  special  rates,  not  as  individuals,  but  on  open 
tariffs  which  any  one  can  use,  but  at  present  the  rolling 
stock  of  the  Mexican  railroads  is  pitifully  inadequate 
and  in  bad  condition,  and  is  a  small  fraction  of  the 
amount  needed.  As  a  consequence,  only  in  a  few  cases 
are  reductions  obtainable.  Large  companies  are  fur- 
nishing their  own  trains,  and  private  companies  have 
been  organized  to  do  this  for  others  unable  to  afford 
their  own.  These  operators  pay  the  government  track- 
age rights,  and  collect  accordingly. 

It  is  to  be  hoped  that  this  is  only  a  temporary  condi- 
tion of  affairs,  but  it  has  already  lasted  several  years 
and  does  not  seem  to  improve.  Every  general  in  the 
Mexican  army  appears  to  be,  ipso  facto  or  ipse  dixit, 
enfitled  to  a  train  when  he  desires  to  travel,  and  as 
there  are  more  generals  than  trains,  the  result  is  rather 
discouraging  to  the  small  shipper.  Of  course,  with  this 
state  of  affaiis  many  shippers  offer  "gratificaciones"  to 
the  railroad  employees  to  obtain  preference  in  getting 
cars,  and  in  crop  season  these  are  said  to  run  pretty 
high.  Ore  shippers  can  usually  get  the  big  ore  buyers 
to  furnish  cars  for  them. 

Shipping  to  the  railroad  is  done  by  almost  all  means, 
except  camels  and  elephants.  Industrial  railroads,  auto- 
trucks, wagons  with  six-,  eight-,  twelve-,  and  sixteen- 
mule  teams,  ox  carts,  six-mule  two-wheel  carts,  mules 


and  burros  are  all  used,  but,  owing  to  the  depredations 
of  the  revolution  and  the  high  price  of  corn,  there  is  a 
scarcity  of  livestock,  and  the  number  of  horses,  mules, 
and  burros  has  dwindled  so  that  if  conditions  permitted 
a  complete  resumption  of  business  there  would  not  be 
enough  animals  to  do  the  work.  Wagon  or  cart  haulage 
is  cheaper  than  auto  truck,  owing  to  the  bad  roads  and 
consequent  high  repair  bills  of  the  latter,  but  the  trucks 
are  becoming  a  necessity,  on  account  of  the  lack  of 
animals. 

Formerly  there  were  a  number  of  ore-buying  agencies 
scattered  through  the  principal  mining  districts  of 
Mexico,  but  competition  has  become  sharp,  and  few  are 
left.  Some  of  these  were  outposts  for  the  smelting 
companies  and  others  were  independent  concerns.  The 
latter  bought  small  lots  and  combined  them  into  car- 
load shipments  or  lots  with  undesirable  constituents, 
and  mixed  them  to  dilute  or  neutralize  their  bad  prop- 
erties, making  their  money  by  the  economies  accom- 
plished or  the  better  rates  obtainable  after  the  mixing, 
or  else  by  shrewd  bargaining,  or  sometimes  as  commis- 
sion for  working  up  trade.  Their  place  has  been  partly 
taken  by  the  ore  buyei'  of  the  large  concerns,  but  these 
also  are  limited  in  number,  and  their  duties  are  largely 
those  of  an  intelligence  department  to  keep  the  con- 
cern's office  informed  of  current  affairs  and  in  touch 
with  shippers,  both  actual  and  prospective. 

Owing  to  the  demoralization  of  the  railroads,  a  num- 
ber of  small  local  buyers  have  appeared  who  will  buy 
anything  from  a  pound  up  and  combine  into  carloads 
for  shipment.  These  are  often  genuine,  but  are  gener- 
ally regarded,  and  justly  so,  with  suspicion,  as  being 
the  means  of  disposal  of  considerable  stolen  ore.  The 
result  is  that  the  small  peon  miner  is  not  able  to  dis- 
pose of  his  ore  to  advantage. 

Fairly  high-gi-ade  lead  and  silver  ores  of  this  char- 
acter are  sometimes  handled  by  smelting  in  small  adobe 
furnaces,  the  lead  obtained  being  then  cupelled.  The 
silver  is  sold  and  the  litharge  used  for  glazing  pottery. 
The  furnaces  were  formerly  numerous,  but  had  prac- 
tically disappeared  until  present  conditions  revived 
them.  I  believe  that  greater  practical  use  might  be 
made  of  them.  Custom  milling  has  not  developed  into 
a  recognized  branch  of  the  industry. 

Although  Mexico  is  the  natural  home  of  the  small 
smelter,  development  has  been  along  the  lines  of  con- 
solidation rather  than  in  the  establishment  of  new 
plants,  and  there  are  a  number  of  small  plants  scat- 
tered up  and  down  the  Sierra  Madres  and  now  idle, 
abandoned,  or  dismantled.  In  large  measure,  this  is  due 
to  the  cheaper  operating  cost  of  large  units.  The  prin- 
cipal smelting  plants  in  Mexico  are  as  follows: 

The  Ainprit-nii  Snu'ltiiiK  iiml  Refining  Co. 

Chihnahun,  Clulnmhua 

Monterrey.  Nue\u  l.eone 

Velurdenn.  Durjingo 

Miitehimlit,  Sati  I. nit*  PoIo:^i 

Ariuls  Culiente.-.,  Aruus  Calicntes 
ria.  tie  Minerale>  y  Metales 

Mapiini,  Duranpo 

Torreoii.  Coahviila 

Monterrey,  i\ue\'o  l.oonc 

(•uailalupe 

C'erraK  o 
The  (!ree[ie  Cananea  Copper  Co.,  Cananea,  Ponora 
Denioerata  Cananea  Sonora  Co.,  Cananea,  Sonora 
M.iz.ipil  Copper  Co. 

Concepcion  del  Ore,  Zaeatecas 

SaltiHo 
The  Tezinthm  Copper  Mining  &  SmeliinK  Co.  Tciiutlan.  Puctodc  Petlaealo 
Cia.  MeliilurKien  Slexiealni.  ."^an  I-ni>  Poto.si.  San  I.uis  Potosi 
Cie   du  Muleo.  Santa  Uosalia.  Baja  California 

Reference  to  the  map  will  show  the  location  of  these 
smelters  and  bring  out  several  interesting  points.    Baja 
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California  has  only  one  smelter,  and  that  does  little  or 
no  custom  work,  primarily  because  of  the  lack  of  devel- 
opment of  the  mining  industry  in  the  territory,  and 
secondarily  because  of  local  conditions.  Sonora  is  cut 
off  from  the  rest  of  Mexico  by  the  Sierra  Madres,  which 
form  an  almost  impassable  wall  along  its  eastern  boun- 
dary. This  is  a  very  rich  state,  but  owing  to  unsettled 
conditions  and  lack  of  transportation  it  is  still  unde- 
veloped. Producers  of  copper  ores  are  dependent  on  the 
two  smelters  at  Cananea  or  the  two  at  Douglas,  Ariz., 
just  across  the  border.  The  first  two  are  served  by  the 
Southern  Pacific  and  the  latter  by  the  Nacozari  railway. 
There  are  several  small  plants  in  the  southeastern  part 
of  the  state,  but  the  country  is  still  too  much  disturbed 
to  permit  of  their  operation.  Producers  of  lead  ore 
have  the  choice  of  shipping  to  El  Paso,  "via  Nogales  or 
Douglas,  or  to  San  Francisco  via  Guaymas. 

The  west  coast  of  Me.xico  has  no  custom  smelting 
plants.  Those  wishing  to  ship  must  either  send  their 
ore  to  the  United  States  by  the  Southern  Pacific  or  to 
San  Francisco,  Tacoma,  British  Columbia,  or  Europe  by 
water.  This  has  not  been  as  great  a  hardship  as  might 
be  expected,  because,  in  normal  times,  water  freight  was 
cheap,  and  even  now  freight  from  as  far  south  as  Chile 
to  San  Francisco  is  only  $15  per  ton.  On  the  other 
hand,  a  plant  operating  on  the  west  coast  would  have 
fairly  high  costs,  owing  to  the  difficulty  of  getting  cheap 
fuel  and  supplies. 

Southern  Mexico  has  no  custom  smelters  of  impor- 
tance. The  only  large  plant  south  of  Aguas  Calientes 
and  San  Luis  Potosi  is  that  of  Teziutlan  Copper  Co., 
and  that  can  scarcely  be  called  a  custom  plant,  on  ac- 
count of  its  location  on  a  narrow-gage  offshoot  from  a 
branch  line.  This  condition  is  partly  due  to  the  lack  of 
mining  in  the  "hot  country,"  partly  to  lack  of  transpor- 
tation, and  in  a  measure  to  other  causes.  It  is,  of 
course,  easy  to  say  that  there  are  no  smelting  plants 
because  there  are  no  ores,  but  it  is  also  to  be  remem- 
bered that  this  works  both  ways,  and  that  the  smelter 
plant  has  a  powerful  effect  in  the  development  of  the 
mines  in  its  neighborhood. 

Reference  to  the  location  of  the  remaining  plants  of 
the  list  will  show  good  cause  for  almost  every  one.  In 
addition  to  the  requirement  of  technical  and  financial 
skill  in  the  management,  several  other  demands  must 
be  satisfied  to  accomplish  the  success  of  any  smelting 
enterprise  in  the  custom  field. 

Primarily,  there  must  be  some  mine  or  group  of  mines 
which  will  produce  a  large  tonnage  of  ore  that  may  be 
used  as  a  smelting  base,  that  is,  it  should  have  sufficient 
lead  or  copper  to  permit  dilution  with  dry  ores  and  still 
retain  enough  for  a  satisfactory  smelting  charge.  Pref- 
erably, it  should  be  of  a  nature  to  flux  the  remaining 
ores  of  the  adjacent  districts.  In  addition,  there  should 
be  good  transportation  facilities,  cheap  fluxes,  com- 
paratively cheap  fuel,  ore  available  within  reasonable 
distance,  and  a  good  water  supply. 

Chihuahua  shippers  are  fortunate  in  that  this  com- 
bination has  resulted  in  plants  at  El  Paso,  Chihuahua, 
Torreon,  Velardena,  and  Mapimi.  Completion  of  the 
railroads  from  the  Coahuila  coal  fields  to  Escalon  would 
seem  to  offer  possibilities  at  or  near  Jimenez,  though 
the  freight  differential  in  its  favor  would  be  small. 

Producers  in  the  territory  adjacent  to  Monterrey 
have  the  choice  of  several  smelters.  The  city  is  favor- 
ably situated  in  many  ways.  Six  railroad  lines  enter  it, 
and  it  is  near  the  Coahuila  coal  fields  and  near  the  Tam- 


pico  oil  fields.  The  port  is  also  available  for  import  or 
export  b>'  water.  The  result  is  two  smelters  in  the  city, 
one  near  by  and  another  at  Saltillo,  sixty-five  miles  up 
the  hill. 

The  Concepcion  del  Oro  smeltery,  because  of  its  loca- 
tion on  a  long,  narrow-gage  branch,  is  scarcely  a  cus- 
tom plant  except  for  the  local  mines.  Matehuala,  far- 
ther south,  is  a  bit  more  favorably  situated,  in  that  the 
branch  line  is  broad  gage,  but  it  is  really  a  one-district 
plant,  with  Monterrey  and  Saltillo  on  one  side  and  San 
Luis  Potosi  on  the  other  to  cut  off  distant  shipments. 

The  San  Luis  smeltery  has  a  splendid  situation  as 
regards  transportation,  except  that  the  heavy  grades 
on  the  Tampico  branch  make  it  diflScult  to  get  freight, 
coke,  and  oil  up  the  hill  with  the  present  bad  condition 
of  the  rolling  stock.  Shippers  served  by  the  Mexican 
Central  Ry.  south  of  Torreon  are  practically  dependent 
on  the  Aguas  Calientes  plant,  which  is  not  quite  so 
favorably  situated  as  many  of  the  other  plants,  except 
in  the  number  of  the  mineral  districts  near  by.  It 
would  seem  as  if  the  mining  industry  would  be  helped 
by  a  plant  farther  south,  sav  around  Celaya,  but  the 
question  of  a  base  interferes  to  considerable  extent. 

Under  present  conditions  material  improvement  in 
the  Mexican  market  for  ores  will  probably  be  small  and 
a  long  time  coming. 


Powdered-Coal  Equipment  of  the 
Nevada  Consolidated 

AN  IMPORTANT  description  of  a  comparatively  re- 
.  cent  installation  of  a  coal-pulverizing  plant  at  the 
Nevada  Consolidated  Copper  Co.'s  smelter  at  McGill, 
Nev.,  was  presented  in  a  paper  at  the  New  York  meet- 
ing of  the  A.I.M.E.  by  R.  E.  H.  Pomeroy.  The  plant 
was  erected  in  1918.  The  article  contains  an  excellent 
flow  sheet  and  a  detailed  description  of  the  equipment. 
These  particular  features  will  make  the  paper  especially 
valuable  to  companies  contemplating  similar  installa- 
tions.   Mr.  Pomeroy  in  concluding  his  paper  said: 

"To  the  end  of  July,  1919,  the  plant  had  pulverized 
173,230  tons  of  raw  coal.  The  power  consumption  for 
the  entire  operation  has  been  about  30  kw-hr.  per  ton 
of  raw  coal  pulverized.  It  must  be  borne  in  mind  that 
any  comparison  of  this  figure  with  the  power  required 
for  other  systems  must  take  into  consideration  the 
power  devoted  to  the  production  of  blast,  usually  fur- 
nished from  an  outside  source,  by  which  the  dust  is 
blown  into  the  furnace. 

The  wear  has  not  been  excessive,  considering  the  na- 
ture of  the  service,  and  has  been  confined  almost  en- 
tirely to  the  fan  wheels  and  housings.  Ample  provision 
has  been  made  for  repairs,  and  no  operating  time  has 
been  lost  while  making  repairs  due  to  wear. 

The  capacity  of  the  pulverizers  is  from  4J  to  5  tons 
per  hour,  and  the  plant  was  operated  for  six  weeks  at 
an  average  daily  rate  of  550  tons  of  raw  coal.  Owing 
to  the  large  storage  capacity  for  pulverized  coal  in  the 
50-ton  bins,  it  is  necessary  to  man  the  pulverizing  plant- 
only  one  or  two  shifts  out  of  three,  when  not  burning 
over  300  tons  daily." 


The  Lake  Margaret  Barium  Mine,  in  Tasmania,  owned  by 
the  Colonial  Barium  Co.,  is  to  be  reopened,  according'  to 
the  Queensland  Government  Mining  Journal.  The  company 
has  received  ordei^s  for  a  large  amount  of  ore. 
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Breaking  the  Michigan  Record  in  Tunnel  Driving 

More  Than  Nine  Feet  of  a  8  x  8-ft.  Tunnel  Driven  Every  Eight  Hours  at  the  Holmes  Mine  in 

Ishpeming — Character  of  the  Rock  Formation — 
Average  Day's  Work 


Written  exclu^sivc•l>•  for 


MINERS  believe  in  miracles  because  they  perform 
them,  although,  to  the  miner,  these  are  all  in  the 
day's  work.  Stories  of  rock  drilling  and  hard- 
rock  mining  have  never  lost  their  fascination.  There  is 
something  about  delving  into  the  bowels  of  the  earth  in 
search  of  nature's  treasure  that  appeals  to  the  layman, 
whose  knowledge 
i  s  confined  t  o 
what  he  has  heard 
or  read.  Today 
mining  holds 
forth  more  than 
ordinary  appeal, 
for  the  value  and 
quality  of  the 
work  going  on 
thousands  of  feet 
underground  is  a 
real  indication  of 
the  proper  kind 
of  Americanism. 
Some  remarkable 
achievements  in 
driving  hard-rock 
tunnels  and  mine 
drifts  have  been 
made  possible  by 
constant  improve- 
ment in  mining 
methods  and  in 
the  construction 
and  design  of  the 
tools  used.  Many 
times  in  the  past 
the  Lake  Superior 
district  has  set 
the  pace  for  this 

class  of  work,  but  nothing  has  equaled  the  drifting 
accomplished  at  the  Holmes  mine,  one  of  the  Cleve- 
land-Cliffs Iron  Co.'s  properties  situated  at  Ishpeming. 
Mich.  Here  an  8  x  8-ft.  tunnel  has  been  driven  at 
remarkable  speed,  the  record  advance  being  484  ft.  in 
4.32  hours'  working  time.  This  betters  a  previous  record 
of  348  ft.  made  in  42  hours. 

The  rock  is  diorite,  dense  and  hard,  a  phase  of  mas- 
sive greenstone.  Some  idea  of  its  hardness  is  shown 
by  the  fact  that  80  per  cent  gelatine  was  used  for  blast- 
ing. The  daily  working  time  was  sixteen  hours,  being 
divided  into  two  eight-hour  shifts.  Each  shift  crew 
totaled  ten  men,  consisting  of  four  miners  and  six  muck- 
ers and  trammers.  No.  248  Leyner-Ingersoll  drills, 
equipped  with  anvil  block  chucks,  were  used  exclusively 
for  the  drilling.  These  machines  were  supplied  with 
Il-in.  hollow  hexagon  steel  having  four-point  cross- 
bits,  all  of  which  were  machine  sharpened.  Starters 
were  24-in.  long  with  21 -in.  gage,  and  this  was  reduced 
^I'j  in.  with  each  18-in.  change  in  length  of  steels. 

As  stated  above,  the  tunnel  drift  is  8x8  ft.  The 
standard  "V"  cut  was  used  in  drilling,  requiring  from 
seventeen   to   nineteen   holes,   or   more   than    100   ft.   of 
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drilling  per  round.  Two  machines  were  mounted  on  a 
shaft  bar,  three  set-ups  being  necessary  for  one  full  cut 
of  9  ft.  Two  top  cuts  were  drilled  and  blasted  before 
shooting  the  bottom  holes. 

During  the  month  of  October,  1919,  the  working  tim  ■ 
totaled  432   hours,   and   during   this  time  the  progress 

was  484  ft.,  or  9 
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ft.  even-  eight 
hours,  reducing  to 
24.2  ft.  advance 
per  man  employed. 
This  not  only  in- 
volved the  drill- 
ing, blasting, 
breaking  and 
tramming  of  30,- 
976  cu.ft.  of  rock, 
but  the  hoisting 
thereof  to  a 
height  of  1,300  ft. 
and  its  disposal 
from  that  point. 
All  of  this  work 
was  under  the  di- 
rection of  Super- 
intendent Lujiei 
Eaton  and  Cap- 
tain William 
Tram  l)lin.  w  h  o 
o  r  g  a  n  ized  and 
directed  the  work. 
Too  much  credit 
cannot  be  given 
to  them  and  the 
crews  for  the 
splendid  record 
and  its  consist- 
ency. In  another  mine,  before  the  installation  of  the 
most  modern  drilling  equipment,  an  eight  months'  run 
of  420  ft.  average  was  maintained,  one  month  showing 
an  advance  of  464  ft.  in  448  hours.  When  the  new 
machinery  was  introduced  the  time  was  reduced  25  per 
cent.  In  this  case,  the  ground  was  somewhat  softer 
than  the  diorite,  but  required  no  timbering.  This  and 
the  recent  record  of  24.2  ft.  per  man  per  working  month 
in  diorite  with  Leyner-Ingersoll  drills  recall  other  recent 
results  obtained  with  siniihir  drills  in  the  same  district. 
These  performances  are  sumntarized  thus:  21  ft.  per 
man  per  month  average  for  eight  months  in  slates; 
2.5.1  ft.  per  man  in  slates  and  graywackes;  26. 9  ft.  y>er 
man  in  slate  and  graywackes.  Comparisons  do  not  give 
correct  conclusions,  as  the  differences  in  mining  strati- 
fied ground  and  igneous  rocks  of  different  hardness  have 
so  much  to  do  with  the  pi-ogress  made  that  little  com- 
parison value  can  be  attached  to  them.  The  interest 
lies  in  the  fact  that  such  good  results  have  been  achieved 
by  using  modern  tools  and  methods. 

Whether  the  record  of  484  ft.  can  be  exceeded  with 
equal  conditions  is  doubtful,  but  the  introduction  of  a 
mechanical  loader  has  already  opened  up  efforts  to  con- 
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siderably  exceed  this  figure.  There  can  be  little  doubt 
that  the  results  will  he  bettered,  for  the  time  interval 
required  to  load  broken  rock  in  cars  by  hand  is  a  large 
percentage  of  the  total  time  required.  The  mechanical 
loader  should  reduce  this  time  and  increase  the  total 
working  efficiency. 


A  Convenient  Loose -Leaf  Form  for 
Survey  Notes 

Written  exolusivel.\  for  Enr/ineiring  and  Mining  Journal 
The  accompanying  illustration  shows  a  loose-leaf 
form  used  in  filing  notes  of  underground  or  other 
surveys,  which  are  kept  in  the  office.  When  properly 
posted,  this  form  will  contain  all  the  data  necessary 
to  calculate  a  connection  between  any  two  points  in 
a  mine,  or  to  plot  any  plan,  projection  or  section.  The 
columns  marked  "Station,"  "Horizontal  Angle,"  "In- 
clined Distance,"  and  "Vertical  Angle"  are  filled  in 
from  the  field-book  notes,  and  the  "Bearing"  and  "Hori- 
zontal Distance"  are  calculated.  The  spaces  in  the 
column  marked  "H.I."  are  divided  in  two  horizontally, 
as  indicated. 

In  the  upper  half  is  set  down  the  height  of  instru- 


Accurate  and  Quick  Determination  of 
Copper  in  Slag 

By  a.  M.  Smoot 

Written  exclusively  for  Engineering  and  Mining  Journal 

The  following  method  for  the  determination  of  cop- 
per in  slag  contains  nothing  particularly  novel  or  in- 
genious from  the  chemical  standpoint,  but  it  permits  an 
exact  arid  accurate  determination  in  a  comparatively 
short  time  and  should  prove  of  value  and  convenience 
in  experimental  work. 

Treat  5.0  gm.  of  slag  in  an  800  cc.  beaker  with  500 
cc.  of  water  and  heat  to  brisk  boiling.  Ebullition  keeps 
the  pulp  more  or  less  in  suspension.  While  boiling 
briskly  add,  by  means  of  a  pipette  inserted  under  the 
cover  of  the  beaker,  30  cc.  of  strong  HCl  in  a  slow 
stream  delivered  in  the  center.  This  takes  possibly  five 
minutes. 

Continue  the  boiling  for  half  an  hour.  The  slag 
will  be  practically  all  decomposed,  but  with  an  ini- 
tial weight  of  5  gm.  and  the  volume  of  solution  men- 
tioned, some  silica  will  be  separated.  Remove  the 
beaker  from  the  hot  plate  and  add  a  small  quantity  of 
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ment,  using  the  plus  or  minus  sign  according  as  the 
set-up  is  over  or  under  the  station.  In  the  lower  half- 
space  is  noted  the  height  of  roof  above  the  floor  at 
that  set-up.  This  is  of  importance  in  calculating  a 
raise  to  a  certain  point  in  a  drift,  for  example,  under 
a  station  in  the  roof.  In  the  column  "Height  Point," 
the  distance  of  the  point  sighted  at  above  or  below  the 
station  is  set  down,  plus  if  above,  and  minus  if  below 
(usually  minus),  for  the  underground  .stations,  gen- 
erally speaking,  should  be  in  the  roof  (with  a  plumb 
bob  suspended  for  the  foresight). 

The  "Vertical  Distance"  is  calculated  from  the  in- 
clined distance,  vertical  angle,  height  of  instrument, 
and  height  of  point,  giving  the  difference  in  elevation 
between  the  station  at  the  set-up  and  the  station 
sighted.  The  columns  marked  "Latitude  and  Depar- 
ture" show  the  difference  in  latitude  and  departure 
between  the  set-up  station  and  the  foresight  station. 
and  the  "Total  Latitude"  and  "Total  Departure"  col- 
umns show  the  co-ordinate  distances  of  the  stations 
from  the  center  of  co-ordinates.  The  column  "Vertical 
Co-ordinate"  shows  the  vertical  distance  of  each  sta- 
tion above  or  below  the  datum  plane.  The  "Remarks" 
column  is  used  for  side  notes  and  for  sketches  of 
shaft  stations  and  other  complicated  mine  openings. 

The  form  is  12  x  18  in.,  and  punched  to  fit  a  post 
binder.  Notes  of  various  levels  and  of  different  mine.s 
can  easily  be  kept  separate,  more  leaves  being  added 
as  necessary.  A  duplicate  set  of  notes  can  also  be 
kept  in  a  fire-proof  vault,  or  sent  away  if  required. 
With  the  addition  of  four  columns  in  the  "Remarks" 
column,  this  form  may  also  be  extended  to  accommo- 
date level  notes. 


ING    OF    SURVEYS 

hydrofluoric  acid ;  5  cc.  is  ample.  Replace  the  beaker 
and  continue  boiling  for  two  or  three  minutes.  The  so- 
lution clears  almost  immediately,  leaving  no  undecom- 
posed  residue.  Allow  the  liquid  to  cool  a  little  and  then 
pass  H,S  rapidly  into  the  solution  for  ten  minutes.  Cop- 
per is  precipitated  as  sulphide.  Filter  the  warm  liquid 
through  a  12. -5  cm.  filter  and  wash  the  precipitate  with 
warm  water.  Filtering  and  washing  may  require 
fifteen  to  twenty  minutes. 

Transfer  the  filter  to  a  45  cc.  fused  silica  crucible, 
dry  cautiously  in  front  of  a  muffle,  and  then  ignite 
strongly.  After  cooling,  add  5  cc.  of  HNO  and  warm, 
gently  at  first,  until  the  copper  oxide  is  dissolved.  Then 
heat  to  boiling  for  one  minute,  wash  into  a  "battery 
beaker,"  add  5  cc.  of  strong  H  SO,,  dilute  to  125  cc, 
and  electrolyze,  using  about  one  ampere  for  the  first 
hour,  reducing  this  to  half  an  ampere  for  another  hour. 
The  whole  operation  may  be  completed  in  four  hours. 
If  the  iodide  method  is  substituted  for  electrolysis  for 
the  final  determination  of  copper,  the  work  may  be  com- 
pleted in  less  time.  In  the  case  of  slags  containing 
other  H  S  group  metals  than  copper,  reprecipitation  of 
the  copper  by  electrolysis  may  be  necessary  to  achieve 
the  desired  result. 

If  slags  are  not  wholly  decomposed  by  the  treatment 
outlined,  the  copper  in  solution  is  precipitated  as  sul- 
phide, which  is  filtered  off  together  with  the  insoluble 
residue,  which  in  any  chilled  slag  will  be  very  small. 
After  ignition,  the  residue  and  sulphide  are  treated  with 
HNO,  and  H  SO,  and  evaporated  to  fumes,  or,  if  the 
case  requires  it,  the  ignited  residue  and  sulphide  are 
fused  vrith  KHSO,.  The  latter  modification  is  seldom 
if  evtr  required. 
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Selective  Flotation  by  the  Bradford  Process 

No  Oil  Necessary  in  This  Method  as  Developed  at  Broken  Hill — Particularly  Suited  to  the 
Separation  of  Lead-Zinc  Sulphides — Numerous  Advantages  Over  the  Electrolytic, 
Horwood,  Magnetic,  and  Other  Types  of  Treatment 

Wiittpn    rxcUisivf^y    fo-    F.nginerrinii    and    Mining    Jourtial 


THE  Bradford  sulphur-dioxide  process  of  selective 
flotation,  in  use  for  several  years  at  Broken  Hill. 
Australia,  fills  a  long-felt  want  in  this  country, 
as  it  .nffords  a  solution  to  the  treatment  of  many  mixed 
sulphide  ores,  tailings,  and  slime  dumps,  which,  up  to 
the  present,  have  been  deemed  unprofitable.  Owing  to 
the  fact  that  sulphur  dioxide  has  a  positive  deadening 
effect  on  zinc  sulphide,  it  will  work  to  advantage  on 
ores  in  which  the  usual  oil-starvation  methods  of 
differential  flotation  fail. 

Numerous  ores  are  found  in  this  counti'y  in  which 
the  lead  and  zinc  sulphides  are  in  such  proportions  a.s 
10  make  the  material  valueless  unless  an  economical 
separation  of  those  sulphides  is  obtained.  The  problem 
becomes  more  complicated  if  iron  is  also  present.  The 
claim  is  made  that  the  SO,  process  is  the  cheapest 
method  for  those  "diseased"  ores  yet  devised.  It  was 
invented  by  Leslie  Bradford,  an  Australian  mining 
engineer,  during  his  researches  on  the  separation  of  the 
Broken  Hill  weathered  slime  dumps  containing  mixed 
lead,  silver,  and  zinc  sulphides. 

In  treating  a  mixed  lead-zinc  sulphide  ore  the  follow- 
ing commercial  products  are  obtained: 

1.  A  lead-iron  concentrate.  A  high  recoven-  of  the 
gold  and  silver  present  in  the  ore  is  obtained  in  this 
concentrate. 

2.  A  high-grade  zinc  concentrate. 

3.  A  worthless  residue  which  is  rejected. 

This  process  has  been  in  use  on  a  large  scale  at 
Broken  Hill  for  years,  and  many  thousands  of  tons 
have  been  treated.  At  the  Broken  Hill  Proprietary 
plant  alone,  slimes  have  been  treated  for  some  years 
at  the  rate  of  five  hundr'd  tons  per  day,  and  a  number 
of  other  Broken  Hill  companies  are  using  the  process. 
At  Salt  Lake  City,  Utah,  the  work  of  a  one-ton-per- 
hour  plant  on  the  Midvale  tailings  has  proved  entirely 
successful.  This  is  a  noteworthy  achievement,  as  the 
tailings  assay  only  2  oz.  silver,  2.5  per  cent  lead,  6 
per  cent  zinc,  and  4.8  per  cent  iron.  From  these 
tailings  is  obtained  a  high-grade  lead  concentrate  low 
in  zinc  and  a  high-grade  zinc  concentrate  low  in  lead. 
The  process  has  been  adapted  at  Midvale  by  A.  J 
Miller  and  the  Stimpson  Equipment  Co.,  pioneers  in 
the  application  of  the  sulphur-dioxide  process  in  this 
country. 

Types  of  Ork  Suitable 

The  Bradford  process  is  eminently  suitable  for  the 
treatment  of  lead-zinc-iron  sulphide  ores,  lead-zinc 
sulphiae  ores,  and  iron-zinc  sulphide  ores,  particularly 
ores  containing  gold  and  silver.  Although  it  is  not 
claimed  that  this  process  will  treat  all  ores  of  this 
type,  the  experience  has  been  that  the  percentage  which 
respond  to  this  treatment  is  high.  A  large  number  of 
copper-zinc  ores  can  also  be  treated.  There  is  every 
reason  to  believe  that  all  types  of  mixed  sulphide  ores 
in  which  zinc  sulphide  is  present  as  an  interfering 
agent  can  be  handled. 


A  great  advantage  of  this  process  is  that  no  costly 
equipment  is  required  for  experimental  work,  merely 
a  cheap  form  of  sulphur  burner  being  needed  in  addi- 
tion to  the  ordinai-j'  flotation  equipment.  A  small 
unit,  treating  pound  lots,  will  in  all  cases  determine  if 
an  ore  is  amenable,  for  the  results  on  a  large  scale  are 
generally  better  than  those  which  are  obtained  in  the 
laboratory.  It  is  often  advisable  to  build  a  one-ton-per 
hour  plant  to  confirm  laboratoi-j'  results,  as  a  plant  of 
this   size   gives   valuable    information. 

The  ore  must  be  crushed  fine  enough  to  free  the 
various  sulphides  from  each  other.  In  some  cases 
through  40  mesh  is  sufficiently  fine;  in  others  it  is 
necessary  to  slime.  Experiment  alone  can  determine 
this,  but  it  is  not  at  all  necessary  to  crush  fine  when  the 
mineral   particles   are   not    closely   attached. 

No  Particular  Type  of  Flotation  Machine 
Necessary 

No  particular  type  of  machine  is  essential  for  the 
process.  In  Australia,  excellent  results  have  been 
obtained  by  apparatus  of  the  centrifugal-pump  type 
and  ordinary  sub-aeration  (Hebbard)  machines.  On 
American  ores  the  Little  Janney  machine  has  been 
found  very  suitable,  as  both  the  agitation  and  the 
aeration  of  the  pulp  can  be  controlled  independently. 
However,  experiments  conducted  with  unsuitable 
machines  by  operators  unacquainted  with  the  main 
principles  of  the  process  are  likely  to  be  expensive 
and  misleading. 

The  reagents  required  are  simple  and  cheap,  and 
include: 

1.  Ordinary  flotation  oils. 

2.  Sulphur  dioxide  produced  by  any  known  method, 
such  as  burning  sulphur  or  utilizing  blast-furnace  gases. 

•3.    Sulphuric   acid. 

4.  Niter  cake  (sodium  sulphate  containing  free  sul- 
phuric acid).  On  many  ores  this  reagent  can  be  used 
to  replace  flotation  oil.  At  the  Broken  Hill  Proprietarj' 
plant  no  oil  or  organic  material  of  any  kind  is  used 
for  flotation  with  this  process. 

The  method  of  treatment  depends  on  the  nature  of 
the  ore,  and  can  be  determined  only  by  experiment.  In 
some  cases,  acid  and  sodium  hyposulphite,  acid  and  a 
little  sulphur  dioxide,  or  sulphur  dioxide  alone  added 
to  the  pulp  are  all  that  is  required  to  deaden  the  zinc 
sulphide.  For  many  ores,  however,  the  process  must 
be  modified  as  determined  by  experience. 

Comparison   With    Other   Processes  of  Selective 

Flotation 
A    comparison    of    the    advantages    of    this    process 
with   others    in    vogue    for   the   treatment   of  complex 
sulphide  ores  shows  some  interesting  features: 

Electrolytic  Process.  The  details  of  treatment  by 
this  method  are  now  well  known  in  this  country.  The 
mixed  sulphide  ores  are  roasted  to  form  oxides.     The 
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zinc  oxide  thus  produced  is  dissolved  in  sulphuric  acid, 
and  the  zinc  is  precipitated  electrolyticall.v.  The  lead, 
silver,  and  other  metals  left  as  a  residue  are  treated 
by  smelting-  in  the  usual  way. 

The  comparative  disadvantages  of  the  electrolytic 
process  are: 

1.  It  is  costly  to  experiment  with,  and  the  erection 
of  a  plant  for  treatment  is  also  expensive,  neither  of 
which  holds  for  the  sulphur-dioxide  process.  It  is  fair 
to  state  that  the  electrolytic  process  produces  pure 
metallic  zinc,  and  a  large  percentage  of  the  cost  of 
plant  erection  would  have  to  be  balanced  against  the 
cost  of  a  zinc  smelter.  Smaller  companies  in  general, 
however,  would  prefer  a  plant  cheap  to  erect,  and  to 
send  their  zinc  product  to  custom  smelters. 

2.  The  electrolytic  process  cannot  be  considered  for 
the  average  type  of  ore  with  power  higher  than  $20 
per  horsepower-year.  The  Bradford  process  is -work- 
ing successfully  at  Broken  Hill  with  power  at  lie 
per   horsepower-hour. 

3.  The  electrolytic  process  must  produce  zinc,  what- 
ever be  the  market  price  of  the  metal.  In  most  ores 
using  the  sulphur-dioxide  process  a  high  profit  may 
be  obtained  from  the  lead-silver-iron  produced,  alone, 
and  the  zinc  concentrate,  if  desired,  can  be  stored  at 
a  time  of  low  metal  prices. 

4.  A  grave  doubt  always  exists  as  to  whether  the 
electrolytic  process  will  be  successful  on  a  large  scale. 
This  is  a  very  serious  matter  in  view  of  the  capital 
involved.  There  is  not  the  same  risk  with  the  SO, 
process. 

Horivood  Process.  In  this  process,  the  ore  requires 
dry  crushing  and  careful  roasting.  It  is  on  this  account 
more  costly  and  difficult  to  manipulate  than  the  sulphur- 
dioxide  process,  and  the  results  on  the  large  scale  are 
not  as  good. 

Magnetic  Process.  This  does  not  work  to  advantage 
on  slimes,  and  therefore  will  not  treat  a  fine-grained 
mixed  sulphide  ore.  Also,  a  preliminary  roasting  is 
required. 

Other  Differential  Flotation  Processes.  Types  of 
flotation  processes  which  aim  at  the  deadening  of  the 
lead  or  iron  do  not  work  to  the  same  advantage  as 
the  sulphur-dioxide  method,  for  if  the  zinc  sulphide 
is  floated  first,  it  usually  contains  the  bulk  of  the  silver, 
gold,  and  copper  in  the  ore.  In  the  Bradford  process, 
on  the  other  hand,  these  metals  go  with  the  lead  or 
iron,  and  can  be  readily  recovered  in  the  smelting 
operation. 


now  furnishes  each  miner  with  a  pocket  can  full  of 
carbide  each  morning.  (The  company  owns  all  cans 
so  used.)  When  the  miner  comes  off  shift  he  puts 
his  number,  which  in  this  case  is  on  a  small  metallic 
disk,  into  his  carbide  can,  and  the  cans  are  put  into 
a  large  box  provided  for  the  purpose.  The  watchman 
takes  the  disks  from  the  cans,  empties  the  carbide  on 
a  screen,  fills  the  cans  with  freshly  oiled  carbide  from 
the  filling  device,  and  they  are  ready  for  the  ne.xt  day. 
The  fines  are  screened  from  the  returned  carbide,  and 
the  coarse  carbide  is  mi.xed  with  the  fresh  carbide. 
When  the  miner  calls  for  his  number,  he  is  given  a 
pocket  can  filled  with  carbide. 


DF:VICK     for     filling    MINERa'     CARBIDE    CANS. 
ARGONAUT  MINE,  JACKiJON.  CAL. 


Use  of  Calcium  Carbide  in  Mines 
By  C.  H.  Fry 

W'ritten  exclusively  for  Engineerinsj  and  Miniiui  Jniiriinl 

At  Argonaut  mine,  Jackson,  Amador  County,  Cal.,  an 
unusual  device  is  used  for  filling  pocket  carbide  cans. 
It  is  customary  in  some  mines  to  allow  the  miner  to 
fill  his  pocket  carbide  can  from  an  open  100-lb.  car- 
bide container.  He  often  not  only  fills  his  regular 
pocket  can,  which  holds  about  ten  ounces,  but  he  may 
fill  an  extra  can  or  perhaps  a  cap  box.  The  amount  he 
takes  is  probably  sufficient  for  from  ten  to  sixteen 
hours,  and,  when  he  comes  off  shift,  he  has  more  or 
less  carbide  left,  which  he  either  takes  home  and  uses 
or  throws  away,  if  there  is  much  dust  in  it,  whe.i  he 
takes  his  day's  supply  the  next  morning. 

To  prevent  this  waste  of  carbide  the  Argonaut  mine 


The  illustration  shows  a  100-lb.  carbide  can  in 
which  the  bottom  has  been  replaced  by  a  spout  having 
a  small  arc  gate.  This  gate  is  slightly  less  in  width 
than  the  width  of  the  pocket  carbide  cans.  One  hun- 
dred pounds  of  carbide  is  dumped  into  a  can,  which 
has  a  perforated  bottom,  and  about  a  quart  of  coal 
oil  is  poured  over  the  carbide.  When  the  excess  coal 
oil  has  drained  off,  the  carbide  is  placed  in  the  filling 
device.  The  coal  oil  prevents  air-slacking,  and  car- 
bide which  has  been  treated  in  this  manner  has  stood 
exposed  to  the  air  for  a  week  without  slacking.  This 
method  of  handling  has  reduced  the  cost  of  carbide 
about  one-third,  and  at  this  mine  is  a  success. 


Chromite  Production  in  1918  amounted  to  255,500  metric 
tons,  according-  U.  S.  Geological  Survey.  Of  this  amount 
the  United  States  produced  84,000  tons,  or  33.9  per  cent. 


V02 


Engineering    and     Mining    Journal 


Vol.   109.   Ao.    12 


Iron  Mines  at  Port  Henry,  N.  Y. 

Magnetic  Iron  Ores  in  Northern  New  York  Are  Mined  by  Underground  Methods,  Using  Power 

Shovels  To  Load  the  Ore  Into  Cars     Electric  Power  Is  Extensively  Used  in  the 

Operation  of  Mines,  Mills,  and  Blast  Furnace. 

By  Charles  A.  Blatchly 

Written   i-xclusivelj-   for  Etiffini  rrint/   and  Mining  Jo'itnul 


THE  iron  ore  mines  of  Witherbee,  Sherman  &  Co. 
are  situated  at  Mineville.  about  .•^ix  miles  from 
Port  Henry,  N.  Y.,  at  an  elevation  of  from  1,200  to 
1,300  ft.  above  sea  level.  The  orebodies  of  this  region, 
which  are  inclined  and  dip  toward  the  west,  are  much 
faulted — so  that  the  ordinan'  vertical-shaft  method  of 
mining  is  not  adaptable.  The  ore  is  magnetic,  averaging- 
from  .30  to  50  per  cent  iron  and  varying  in  phosphorus, 
in  the  form  of  apatite,  from  a  bessemer  to  a  non-besse- 


mining  is  used,  and  practically  no  timbering,  excepting 
that  reijuired  for  tramways  and  stairways,  is  necessar>'. 
The  present  plan  of  handling  the  ore  underground  is 
to  establish  main  ore  pockets  which  are  large  enough  to 
act  as  storage  bins  in  case  the  mills  are  temporarily  shut 
down.  These  pockets  are  centrally  placed ;  the  ore  from 
the  various  workings,  whether  above  or  below  the  pocket, 
is  hauled  to  the  pockets  either  on  auxiliary  stopes  or 
main  levels,  dumped,  and  then  hoisted  up  the  main  stopes 
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mer  ore.  It  is  dark  colored,  granular  in  appearance,  and 
crushes  readily  to  a  size  suitable  for  magnetic  separation. 
The  company  owns  six  mines,  the  Harmony,  New  Bed, 
Old  Bed,  Sherman,  Smith,  and  Fisher  Hill.  At  present, 
however,  only  the  New  Bed,  Old  Bed  and  Harmony 
mines  are  being  worked;  the  Smith  and  Sherman  mines 
are  pumping,  and  the  Fisher  Hill  mine  is  closed  down. 
Because  of  the  inclination  and  faulting  of  the  orebodies, 
shafts  at  all  of  the  mines  have  been  sunk  at  varying 
angles,  with  the  exception  of  the  New  Bed,  also  known 
as  the  Barker  Hill  or  the  Tunnel  mine,  and  here  en- 
trance to  the  mine  is  through  a  tunnel.  Underhand  stop- 
ing  is  used,  the  stopes  in  some  places  being  as  high  as 
seventy-five  feet,  so  that  good  working  space  is  provided 
for  the  operation  of  power  shovels.  The  nature  of  the 
rock  and  ore  is  such  that  the  room  and  pillar  system  of 

'.■V  .series  of  articles,  "Magnetic  Dtuosits  and  Mining  at  Mini>- 
ville,  N.  y.,"  by  J.  H.  Uranbery,  appeared  in  Enoinnring  and 
Mininff  Journnl,  -May  12  and  26,  ItlOG,  and  ,Jiine  2,  "»,  16,  aiid  23. 
11)06.  Mr.  Blatchly's  article  cover.s  onlv  tlie  develoi>nient  to  bring 
the  .•subject   lip  to  date. — Rditor. 


to  the  charging  pocket  at  the  foot  of  the  shafts,  whence 
it  is  hoisted  to  surface  by  three-ton  skips  operating  in 
balance. 

Electric  haulage  is  used  throughout  the  underground 
workings.  G.  E.  locomotives  operating  at  220  volt  direct 
current,  on  a  narrow-gage  track,  and  capable  of  hand- 
ling five  three-ton  gable-bottom  cars,  are  used  in  the 
main  haulageways.  Smaller  electric  locomotives  that 
have  been  built  at  the  company's  own  shop  are  emplo.ved 
for  the  shoiter  hauls.  Other  electrical  equipment  con- 
sists of  lighting  and  signal  systems  and  telephone 
service. 

Use  of  Power  Shovels  Cuts  Mining  Costs 

Owing  to  shortage  and  high  cost  of  labor,  electric 
power  shovels  have  been  installed  in  the  larger  stopes 
where  there  is  sufficient  head-room  and  enough  tonnage 
to  keep  the  shovels  busy.  At  present  only  one  mine,  the 
Harmony,  is  equipped  with  these  shovels.  The  Thew 
shovel,  designed  with  a  special  short  boom,  is  worked 
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in  the  largest  stopes,  and  the  use  of  the  Halby  and 
Myers-Whalej'  machine  is  confined  to  the  narrower  and 
smaller  workings.  Eight  power  shovels  having  com- 
bined capacity  of  about  800  tons  daily  are  in  use,  and 
although  in  operation  a  comparatively  short  time,  they 
already  show  a  decrease  in  the  cost  of  mucking. 

Ore  concentration  at  Mineville'  is  effected  by  dry  mag- 
netic separators,  either  by  magnetic  pulleys  or  by 
Wetherill  machines  after  crushing.  The  character  of 
the  ore  is  such  that  it  is  easily  broken,  and  no  separa- 
tion over  two  inche.s  is  attempted,  all  over-sizes  being 
reground  until  they  will  pass  through  a  2-in.  screen. 
During  this  latter  process  a  great  deal  of  fine  dust  is 
produced.  An  attempt  to  overcome  this  nuisance  is 
being  tried  out  in  mill  No.  5  by  the  so-called  "Cyclone" 


STACKS    AT    BI.A.ST 


KIK.N'ACB    1^1, ANT 
.-JHKRM A.";    &    ro. 


OF    WITHERBEE. 


system,  and  this  method  has  tlarified  the  air  in  the  mill 
to  a  considerable  degree. 

The  mills,  as  well  as  buildings  at  the  mines  and  .some 
of  the  dwellings,  are  constructed  of  cement  blocks  made 
out  of  tailings  on  the  grounds  by  the  company,  and  make 
pleasing  and  durable  structures.  No.  1  mill  was  burned 
in  1914  and  No.  2  in  1915.  No.  5  mill  takes  the  place 
of  No.  2.  No.  6  mill,  which  was  used  for  concentrating 
apatite  tailings,  was  destroyed  by  fire  in  April,  1919. 
The  company  now  plans  to  discontinue  the  concentration 
of  apatite  at  the  Mineville  plant  and  to  build  a  fertiliz- 
ing plant  at  Albany  instead. 

Power  for  the  operation  of  the  mines  at  Mineville  is 
generated  by  the  company,  and,  in  addition,  some  is 
purchased  from  outside  companies.  The  latter  consists 
of  the  following:  Hortonia  Power  Co.,  of  Brandon,  Vt. ; 
the  Wadhams  Mills  plant,  the  Kingdom  plant,  and  the 
Port  Henry  Light,  Heat  &   Power  Co.     The   Hortonia 


^A  coniplfte  description  of  this  operation  appeanil  in   /•.'iifliiicn- 
ing  uiiri  J/iiiinj/  Journal.  .May  IS.  1918.  Vol.  inr..  No.   'JO. 


Power  Co.,  of  Vermont,  ha.^  power  stations  at  Silver 
Lake,  Middlebuiy,  and  Salisbui-j',  Vt.,  and  the  stations 
transmit  their  power  over  a  single  line  at  43,000  volts, 
3  phase  and  25  cycle,  to  Witherbee,  Sherman  &  Co.  The 
Kingdom  plant  is  situated  about  six  miles  from  Mine- 
ville, on  the  Black  Ri%'er.  It  has  a  capacity  of  375-kw.  at 
6,600  volts,  which  is  transmitted  over  a  single  line  to  the 
Central  power  station  at  Mineville.  The  Wadhams  Mills 
power  plant  is  situated  on  the  Bouquet  River,  about 
twelve  miles  from  Mineville.  It  is  equipped  with  a 
water-wheel  driven  alternator,  rated  at  300  kw.  This 
l)Ower  is  also  transmitted  to  the  Mineville  central  power 
station  over  a  single  line  at  6,600  volts.  The  Port  Henn,' 
Light,  Heat  &  Power  Co.,  of  Port  Henr\^  N.  Y.,  fur- 
nishes power  direct  to  the  Witherbee  Sherman  plant, 
situated  at  Port  Henry,  on  the  shore  of  Lake  Cham- 
plain. 

Description  of  Central  Power  Station 

The  central  power  station  of  the  company  at  Mine- 
ville has  a  750-kw  3,300-volt  alternator  driven  by  a 
100-hp.  Nordberg  horizontal  cross-compound,  non-con- 
densing engine.  The  low-pressure  cylinder  on  this  ma- 
chine is  being  replaced  by  an  air  cylinder,  so  that  the 
engine  may  be  used  as  a  compressor.  At  Port  Henr>' 
the  company  has  a  modern  power  house,  containing  two 
6,600-volt  vertical  shaft  turbo  alternators  equipped  with 
both  turbine  and  motor-driven  exciters,  one  rated  at 
800-kw  and  one  at  1,500-kw.  From  Port  Henry  the 
power  is  transmitted  about  six  miles  on  a  double  line  at 
6,600  volts  to  the  A  and  B  compressor  house  at  Mine- 
ville, which  in  turn  is  connected  to  the  central  power 
station  by  a  single  line  carrying  2,300  volts.  All  lines 
running  into  the  mines  are  stepped  down  from  6,600 
volts  to  3,300  volts,  3  phase,  60  cycle,  at  which  voltage 
the  power  is  redistributed  to  the  various  shops  and 
buildings  throughout  the  plant.  Any  further  reduction 
in  voltage  is  effected  by  suitable  transformers  at  various 
points  where  further  reduction  is  desired. 

The  furnace,  situated  on  the  shore  of  Lake  Cham- 
plain  at  Fort  Henry  and  formerly  leased  and  operated 
by  the  Northern  Iron  Co.,  was  taken  over  at  the  expira- 
tion of  the  lease  by  Witherbee,  Sherman  &  Co.  The 
'ast-named  company  has  remodeled  the  stack,  enlarged 
the  casting  shed,  installed  a  new  turbine  and  a  new  pig 
machine,  repaired  all  the  old  boilers  and  stoves,  built  a 
change  house  equipped  with  lockers  and  showers, 
changed  the  chemical  laboratory,  and  put  in  a  first-aid 
room.  The  furnace  is  80  ft.  high,  with  an  11-ft.  x  7-in. 
hearth,  16-ft.  x  1-in  bosh,  with  a  single  bell  8  ft.  x  6  in. 
in  diameter.  The  furnace  is  water  cooled  and  hand 
filled,  and  has  a  capacity  of  180  tons  of  foundry  iron 
per  day. 

Separating  the  Metallics  in  Tin  Slimes 

The  Mauss  centrifugal  separator,  described  in  Engi- 
neering and  Mining  Journal  of  May  17,  1919,  has  been 
considerably  improved  and  is  giving  excellent  results  in 
separating  tin  from  slimes  in  South  Africa,  particularly 
at  Zaaiplaats.  The  planetary  motion  is  now  obtained 
without  the  use  of  the  high-reduction  gear,  which 
caused  more  or  less  trouble,  the  rotation  of  the  buckets 
being  brought  about  by  an  eccentric  device.  As  a  result 
of  the  new  design,  the  separator  can  be  run  at  a  higher 
speed  and  can  handle  larger  quantities  of  material  up  to 
forty  tons  per  day.  The  planetary  separator  promises 
to  be  of  value  in  all  tin  ore-dressing  plants  where  fine 
crushing  is  necessary. 
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SHAFT-SINKING  methods  in  the  Butte  district 
have  been  the  subject  of  close  study  on  the  part 
of  local  mine  managers  and  superintendents,  with 
the  result  that  a  fairly  standard  practice  has  been  devel- 
oped, and  it  is  believed  that  this  compares  favorably 
with  the  methods  used  in  other  districts.  It  is  true 
that  Butte  sinking  costs  are  not  low,  as  they  usually 
amount  to  about  $100  per  foot  for  the  total  expense, 
including  equipment.  However,  with  respect  to  the 
cost,  several  factors  must  be  considered,  particularly 
the  fact  that  the  Butte  wage  scale  is  among  the  high- 
est in  the  world,  and  also  that  most  sinking  is  now 
being  done  below  the  2,000-ft.  level.  Substantial  tim- 
bering is  required  on  account  of  the  heavy  ground 
and  the  high  speed  of  the  large  skips  used. 

Under  normal  conditions  there  are  sixty-two  work- 
ing shafts  in  operation  in  the  district,  and  it  follows 
that  to  keep  in  advance  of  ore  removal,  sinking  opera- 
tions are  continuous,  alternating  from  one  mine  to 
another.  Shaftmen  become  specialists,  have  stJeady 
employment,  and  good  team  work  results. 

It  is  the  purpose  of  this  article  to  describe  in  detail 
the  methods  employed  locally.  The  present  sinking 
operation  at  the  Anselmo  mine,  under  the  direction  of 
Ed  Ralston,  superintendent,  and  John  Agoa,  foreman, 
is  a  good  example  of  the  Butte  practice.  The  Anselmo 
mine  is  equipped  with  a  165-hp.,  single-drum  electric 
hoist,  having  a  rope  speed  of  600  ft.  per  minute.  One 
Imperial  Type  10  compressor  of  150-hp.,  with  four  4  x 
9  ft.  receivers,  furnishes  the  air  required.  A  4-in. 
pipe  line  carries  the  air  at  90-lb.  pressure  to  the 
bottom  station.  Below  this  point  two  2-in.  lines  are 
used,  on  account  of  the  ease  of  handling.  Three  hose 
connections  are  placed  on  each  line,  and  after  the 
sinking  is  completed  the  permanent  pipe  is  hung  and 
the  2-in.  lines  are  removed. 

The  shaft  has  three  compartments,  two  hoisting 
compartments  4  ft.  x  4  ft.  6  in.,  and  one  pump  com- 
partment 4  ft.  6  in.  X  7  ft.,  the  outside  dimensions  of 
the  shaft  being  19  ft.  x  6  ft.  6  in.  The  shaft  sets  are 
framed  of  12  x  12-in.  timbers,  including  the  posts  and 
centers;  2-in.  lagging,  and  5  x  10-in.  stringers  are 
used.  The  pump  compartment  is  lined  with  1-in. 
boards  with  sliding  doors  every  25  ft.  Green  stulls 
19  ft.  in  length  and  12  in.  in  diameter  on  the  small 
end  are  used  as  blasting  logs.  A  No.  7  Cameron  pump 
is  carried  down  as  the  sinking  proceeds.  Model  55 
Waugh  Clipper  drills  are  used  exclusively.  The  rock 
formation  is  altered  Butte  granite  and  rhyolite  porphyry 

A  crew  of  five  miners  per  shift  is  employed  at  a 
contract  rate  of  |40  per  foot.  Also,  one  shift  boss 
and  one  top  man  per  shift.  During  the  drilling  opera- 
tion four  machines  are  usually  used,  and  the  fifth 
man  racks  up  steel  in  convenient  positions  for  the 
runners  and  also  removes  the  dull  steel.  When  un- 
usually hard  rock  is  encountered,  five  machines  are 
used  and  the  shift  boss  acts  as  helper.  Drilling  begins 
as  soon  as  solid  rock  is  uncovered  on  one  end,  after 


blasting  and  mucking,  and  that  end  is  thoroughly 
picked  up.  The  machines  and  steel  are  brought  down 
by  the  shift  boss.  The  round  consists  of  thirty  holes, 
ten  rows  of  three  across  the  shaft.  The  breast,  back 
and  corner  holes  are  drilled  from  5i  ft.  to  6  ft.  deep. 
The  cuts  are  9J  ft.  and  are  drilled  in  two  rows  of 
three  each,  the  two  rows  being  collared  4i  ft.  to  5  ft. 
apart  and  drilled  on  an  angle  of  about  45  degrees 
toward  the  opposite  row.  An  effort  is  made  to  bottom 
the  two  rows  close  together.     Four  hours  are  requirod 


sinking   cage,    showing    extension   guides,   at 
anselmo   mine,   butte,   mont. 

for  drilling,  and  when  the  round  is  completed  the 
machines  are  sent  to  the  surface  and  thoroughly 
cleaned  and  oiled.  From  one-half  hour  to  two  hours 
are  consumed  in  sending  up  tools,  blowing  holes  and 
loading.  All  tools  and  electric  lights  are  removed,  a 
5  X  10-in.  bulkhead  is  carried  down,  and  carbide  lights 
are  supplied  before  the  blasting  material  is  brought 
down  by  the  shift  boss. 

California  Ideal  delay-action  exploders  are  used. 
The  10-ft.  lead  wires  are  uncoiled  by  the  electrician, 
inspected  for  broken  wires  and  other  possible  flaws, 
given  a  coat  of  shellac,  and  then  wound  on  wooden 
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spools.  Nine  delays  are  used,  No.  2  to  No.  10.  The 
shift  boss  makes  the  primers  by  running  a  hole 
through  the  center  of  the  cartridge,  placing  the  cap 
well  at  the  bottom  of  the  stick  and  then  tying  the 
primer  securely  around  the  top  and  middle  of  the 
stick.  The  primers  are  placed  in  the  box  shown  in 
the  illustration,  in  holes  corresponding  to  the  drill 
holes,  each  delay  in  its  proper  order. 

The  blasting  switch  box  is  made  in  such  a  manner 
that  is  is  impossible  to  close  the  door  if  the  switch 
is  engaged,  and  the  shift  boss  only  is  issued  a  key  to 
this  box.  As  an  additional  precaution,  the  reel  hold- 
ing the  14-gage,  rubber-covered  lead  wires  is  arranged 
so  that  the  blasting  lines  cannot  be  reeled  out  without 
disconnecting  a  socket  connecting  the  reel  to  the  blast- 
ing box.  A  UO-v.  lighting  current  is  used  in  blasting. 
After  the  shift  boss  has  reeled  off  sufficient  wire  to 
reach  to  the  bottom  and  across  the  shaft,  he  takes 
the  powder  down,  and  sees  that  the  insulation  on  the 


PRIMER  BOX,  .SHOWING  CARf  RIDGE  AND  WOODEN  SPOOL 
FOR    EXPLODER    WIRES 

lead  wires  is  scraped  off  for  a  few  inches  every  two 
or  three  feet  along  the  wire  which  is  stretched  across 
the  shaft. 

All  of  the  men  of  the  crew  are  employed  in  loading 
the  holes,  the  shift  boss  distributing  the  primers  and 
noting  that  all  connections  are  properly  taped.  The 
exploders  are  connected  in  multiple,  one  exploder  wire 
being  connected  to  one  lead  wire,  the  other  exploder 
wire  to  the  other  lead.  From  100  to  125  lb.  of  40  per 
cent  Repauno  blasting  gelatine  is  used  on  each  round. 
The  east-end  holes  are  timed  to  fire  last.  The  crew 
is  then  hoisted  to  the  station,  the  connection  on  the 
reel  is  screwed  in,  and  the  shift  boss  unlocks  the 
blasting  box  and   explodes  the   charge. 

Both  air  lines  are  opened  full  and  allowed  to  blow 
for  an  hour  before  the  crew  returns  to  the  bottom. 
No  effort  is  made  to  save  time  by  allowing  the  men 
to  return  to  the  bottom  before  it  is  well  cleared  of  gas. 
The  shaft  crew  then  cleans  down  the  wall  plates,  the 
shift  boss  reels  out  the  deck  cable  light  wires  for  two 
clusters  of  three  60-watt  lights  and  sends  down  tools 
and  the  sinking  bucket,  which  is  fastened  by  three  feet 
of  chain,  provided  with  a  drop  link,  to  the  bottom  of 
the  sinking  cage.  The  cage  is  equipped  with  7-ft. 
extension  shoes  to  allow  it  to  pass  well  below  the  last 
set.  Mucking  is  started  at  the  center  to  make  cage 
room.  The  east  end,  having  been  shot  last,  is  the 
lowest  point  in  the  shaft,  and  after  a  depth  of  eleven 
feet  is  reached  in  this  end  the  work  of  timbering  is 
started.  One  wall  plate  at  a  time  is  swung  under  the 
cage  and  is  lowered  from  the  surface.    Upon  reaching  the 


bottom,  a  chain  is  tied  around  the  center  of  the 
timber,  and  it  is  hoisted  into  place  on  the  hanging 
bolts  by  the  engine.  This  is  followed  by  the  end 
plates  and  two  center  plates  or  dividers. 

A  deck  load  of  2  x  12-in.  .staging  plank  is  sent 
down  with  the  second  wall  plate,  and  after  this  .stag- 
ing is  in  place  the  shift  boss  is  kept  busy  bringing 
down  timber.  The  eight  12  x  12-in.  posts  and  east 
center  posts  are  placed  in  position,  and  the  hoist  is 
again  used  to  lift  the  wall  plates.  The  blocking  is 
done  by  a  man  in  each  corner.  The  shift  boss  super- 
vises the  alignment  of  the  set  and  brings  down  wedges 
in  boxes,  blocking  and  stringers.  Two  deck  loads  of 
2-in.  lagging  and  1-in.  lining  boards  are  ne.xt  brought 
down  and  put  in  place.  The  center  on  the  west  end 
is  left  out,  and  a  jack  bar  substituted  which  permits 
the  introduction  of  the  wall  plates  of  the  following 
set  by  the  removal  of  the  jack  bar. 

The  speed  and  accuracy  with  which  the  timbering 
is  done  depend  largely  on  the  foresight  and  action 
of  the  shift  boss,  for  it  is  his  duty  to  anticipate  every 
requirement  of  the  miners  so  that  each  detail  of 
timbering  follows  in  its  regular  sequence,  and  not  a 
moment's  time  is  lost  through  delays.  After  the  set 
is  completed  the  blasting  logs  are  raised  into  place 
by  the  hoisting  engine  and  are  fastened  by  chains 
equipped  with  long  finger  hooks.  Permanent  ladders 
are  installed,  but  no  short  sinking  ladders  are  used  in 
the  bottom. 

By  following  out  the  above  method  in  detail,  a  set 
of  timbers  may  be  accurately  hung,  thoroughly 
blocked,  lagged  and  completed  in  every  respect,  in 
from  one  hour  and  a  half  to  two  hours. 

Mucking  now  is  resumed  and  continued  until  solid 
rock  is  uncovered,  when  drilling  with  two  machines 
is  started.  Particular  notice  is  taken  of  any  ground 
that  requires  evening  up  for  the  next  set,  and  what- 
ever holes  are  necessary  for  trimming  are  drilled  and 
blasted  with  the  regular  round. 

In  shaft  sinking,  as  in  all  underground  operations, 
the  most  important  factor  is  active  and  intelligent 
supervision.  Every  detail  of  the  work  must  be  care- 
fully studied  and  arranged  for.  Even  such  details  as 
the  supplying  of  drinking  water  to  the  miners  are 
carefully  attended  to  at  the  Anselmo.  The  machine 
drills  are  always  in  perfect  order;  and  an  abundance 
of  sharp  steel  and  tools  is  always  at  hand.  The 
miners  do  not  have  occasion  to  leave  their  work  during 
the  shift,  and  satisfactory  progress  results. 


The  Skinner 

Much  of  mankind's  profanity  is  doubtless  ultimately 
to  be  attributed  to  the  patient  mule.  The  .skinner's 
language  is  usually  regarded  as  a  model  of  its  kind 
in  the  mining  camp,  and^  truly,  the  fluency  that  he 
displays  is  often  marvelous.  But  as  one  star  differs 
from  another  in  glory,  so  there  are  skinners  that  out- 
.shine  the  rest.  The  leader  of  them  all  is  to  be  found 
in  Clarence  King's  character,  "the  Pike,"  who  modestly 
deprecated  his  ability  to  swear  when  .complimented 
therefor.  "Swear?"  repeated  the  Pike  in  a  tone  of 
incredulous  questioning.  "Me  swear?"  as  if  the  com- 
pliment were  greater  than  his  modest  desert.  "No,  I 
can't  blaspheme  worth  a  cuss.  You'd  just  orter  hear 
Pete  Green.  He  can  exhort  the  impenitent  mule.  I've 
known  a  ten-mule  team  to  renounce  the  fle.sh  and  haul 
ihirty-one  thousand  through  a  foot  of  clay  mud  under 
one  of  his  outpourings." 
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Government  Officials  W^ho  Influence  Mining 
I.    Senator  Miles  Poindexter 


By   Paul  Wooton 

•Written  exclusively  for  Engiiuiring  and  Mining  Journal 


MINING  LEGISLATION  in  the  Senate  is  being 
directed  by  experienced  hands.  The  chairman 
of  the  Committee  on  Mines  and  Mining  is  Miles 

Poindexter,  junior  Senator  from  Washington.     Though, 

in  a  business  way,  Senator  Poindexter's  only  connection 
with  mining  has  been  of  a 
legal    character,    it    is   evi- 
dent  that    one   cannot   live 

long    in    Spokane    without 

absorbing  much  knowledge 

of     the     mining     industry. 

Spokane   and   its   tributary 

region,  Senator  Poindexter 

points    out,    has    furnished 

much  of  the  brains,  energy, 

and  initial  capital  that  led 

to  the  development  of  the 

great  Coeur  d'Alene's  min- 
ing   region,   as   well   as   of 

several  districts  in  British 

Columbia.     Spokane,    it   is 

pointed  out,  is  a  center  in 

which    a   vast   business    is 

done  in  mine  supplies  and 

where  the  men  engaged  in 

mining  in  the  great  North- 
west  are   wont   to   gather. 

Having  rubbed  elbows  for 

many  years  with  these  in- 
terests, Senator  Poindexter 

feels  that  he  has  some  title 

to    his    place    as    chairman 

of      the       Senate       Mines 

and      Mining      Committee. 

Senator  Poindexter  is  par- 
ticularly   elated    over    the 

fact    that     mineral-leasing 

legislation  is  on  the  statute  senator  iiiLES  poindexter,  of  Washington 

books.  He  regards  the  passage  of  the  mineral-leasing  great  needs  of  the  country 
act  as  one  of  the  great  constructive  accomplishments 
of  the  generation.  As  a  result  of  the  progress  that 
will  come  with  this  law,  he  expects  an  unprecedented 
development  in  the  public  land  states,  Montana,  Idaho 
Washington,  Oregon,  New  Mexico,  Arizona,  California, 
Utah,  Colorado,  and  Nevada.  The  oil  land  leasing  act 
specifically  relates  to  unappropriated  public  land  con- 
taining coal,  phosphate,  oil,  oil  shale,  and  gas. 

.  One  of  the  great  needs  of  the  mining  industry, 
Senator  Poindexter  believes,  is  more  scientific  research 
on  the  part  of  the  Government.  Few  other  industries. 
he  says,  are  so  dependent  on  technical  research  for  their 
progress  and  development.  Great  dividends  have  been 
paid  on  Government  expenditures  for  studies  of  agri- 
cultural problems.  The  success  which  has  followed  the 
Government's  agricultural  work  should  be  the  incentive 
to  Congress  to  increase  the  scientific  study  of  questions 
of  importance  to  the  mining  industry,  which,  more  than 
any  other  great  activity,  is  dependent  upon  research, 
tienator  Poindexter  regards  mining  experiment  stations 
as  a  step  in  the  right  direction,  and  holds  that  their  num- 


bers should  be  increased  and  the  scope  of  their  work 
e.xtended.  Personally,  he  is  just  now  much  interested 
in  having  the  co-operative  station  at  Moscow,  Idaho, 
conducted  as  a  first-class  mine-experiment  station. 
Senator   Poindexter  recently   took  a   courageous   stand 

in  the  interest  of  the  mag- 
nesite     industry.       Despite 
the  great   pressure   behind 
the  dyestuffs  embargo  bill, 
he    opposed    its    progress, 
declaring    that    the     mag- 
nesite  tariff  bill  must  have 
a     place     on     the     Senate 
calendar  before  a  vote 
should    be    taken    on    the 
dyestuffs  measure.    Follow- 
ing his  action,  the   Senate 
Finance     Committee 
promptly  reported  the  mag- 
nesite  bill.     He  holds  that 
the     development     of     the 
magnesite   industi-j-   is  one 
of  the  striking  indications 
of    what    may    be    accom- 
plished by  American  genius 
and   resource.     With  prac- 
tically  no  pre-war   produc- 
tion  of  "magnesite,   miners 
in    Washington    and    Cali- 
fornia were  faced  with  the 
immediate  necessity  of  find- 
ing 300.000  tons  of  ore  to 
meet  the  war-time  require- 
ments   of    steel    mills    and 
smelting  works.     With  un- 
paralleled   energy,    and   by 
the  application  of  the  most 
intelligent     methods,     the 
.    were  met.     Senator  Poin- 
dexter feels  that  the  nation,  when  aware  of  the  import- 
ance  of  the   matter,   should    approve  a   tariff  schedule 
which  will  allow  this  domestic  industry  to  survive. 

Senator  Poindexter,  who  is  a  candidate  for  the  Repub- 
lican Presidential  nomination,  was  born  in  Memphis, 
Tenn.,  April  22,  1868.  His  education  was  obtained  at 
Fancy  Hill  Academy,  in  Rockbridge  County,  Va.,  and 
at  Washington  and  Lee  University  at  Lexington,  Va. 
Immediately  on  receiving  his  degree  from  the  law  school 
of  the  university,  Mr.  Poindexter  proceeded  to  Walla 
Walla,  Wash.,  to  begin  the  practice  of  his  profession.  A 
year  later  he  became  prosecuting  attorney  of  Walla 
Walla  County.  After  a  residence  of  six  years  in  Walla 
Walla,  he  moved  to  Spokane,  where  for  a  number  of 
years  he  was  assistant  prosecuting  attorney  for  Spokane 
County.  In  1904,  he  was  elected  judge  of  the  Superior 
Court  of  his  district.  He  remained  on  the  bench  until 
his  nomination  for  Congress.  Following  active  service 
for  his  state  in  the  House  of  Representatives,  he  was 
elected  to  the  Senate  for  the  term  beginning  March  4, 
1911.    He  is  now  serving  his  second  term. 
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The  Troubles  of  a  Cyanider 
Can  You  Help  Him  ? 

"I  am  unfortunately  unable  to  supply  all  the  data,  but  if 
one  of  your  readers  cares  to  venture  a  diagnosis  on  such 
information  as  I  can  provide,  I  should  be  grateful  to  him. 
Here  is  the  case:  A  cyanide  mill  which  had  been  standing 
idle  was  put  into  operation.  The  zinc  shavings  in  the 
precipitation  box,  on  which  there  remained  some  gold  from 
the  previous  run,  were  well  washed  before  pregnant  solution 
was  turned  into  the  box.  The  zinc-box  tailings  were  higher 
in  value  than  the  feed.  Thinking  this  was  probably  due 
to  the  zinc  still  being  coated  with  'white  precipitate,'  the 
zinc  was  again  thoroughly  scrubbed.  The  tailings  showed 
no  improvement.  A  new  vacuum  pump  had  been  installed, 
which  did  not  degas  the  solution  as  well  as  the  old  one, 
the  latter  having  been  discarded,  as  it  did  not  have  an  ade- 
quate capacity.  I  thought  for  a  short  time  that  the  trouble 
might  lie  here,  but  relinquished  the  idea,  as  I  should  have 
had  to  stretch  the  facts  to  accommodate  the  theory.  I 
thought  the  filtered  solution  might  not  be  absolutely  clear; 
but  it  jroved  to  be  quite  free  from  slime.  The  NaCN 
content  of  the  solution  was  1  lb.  per  ton,  the  lime  content 
0.8  lb.  per  "^on. 

"The  zinc  in  the  upper  compartments  appeared  to  be  out 
of  condition,  due  to  the  long  period  of  inactivity;  it  was  of 
a  sickly  gray  color.  The  precipitation  box  had  five  compart- 
ments. The  zinc  in  the  first  two  was  removed,  the  re- 
mainder was  moved  up  and  new  lead-coated  shavings  were 
added  oo  compartments  4  and  5.  There  was  a  small 
temporary  improvement,  then  up  went  the  tailings  again. 
A  test  was  made  for  alkaline  sulphides  in  the  solution,  but 
they  were  absent — at  any  rate  at  that  time. 

A  lead-acetate  drip  was  tried  at  the  head  of  the  box 
without  benefit.  Incidentally,  I  am  opposed  to  the  use  of 
such  a  drip  at  this  point  of  the  flow  sheet,  owing  to  the 
precipitate  formed  on  the  addition  of  lead  acetate  to  a 
cyanide  solution.  The  cyanide  strength  of  the  solution  was 
then  increased  locally  to  2  lb.  per  ton.  This  extra  addition 
caused  a  liberal  evolution  of  bubbles  in  the  compartments, 
and  the  gold  content  in  the  tailings  fell  to  a  trace. 

"In  time,  the  circulating  solution  showed  a  cyanide 
content  of  1.8  lb.  per  ton,  and  having  obtained  good  results 
shortly  before  with  that  strength,  the  addition  of  cyanide 
at  the  head  of  the  zinc  box  was  discontinued.  In  a  day  or 
two  the  bubbles  became  few  in  number,  and  the  tailings 
began  to  climb  up.  Only  the  addition  of  fresh  cyanide  in 
quantities  sufficient  to  cause  a  relatively  profuse  bubbling 
effected  a  satisfactory  precipitation.  These  bubbles  may,  of 
course,  have  helped  by  preventing  any  chemically  formed 
slime  from  settling  on  the  zinc.  Polarization  was  hindered 
by  gently  agitating  the  shavings  twice  a  day.  The  addi- 
tion of  fresh  cyanide  as  a  regular  business  was  out  of  the 
question,  as  it  increased  the  zinc  consumption  and  the 
cyanide  loss  in  the  mill  tailings.  It  seemed  to  me  that 
there  must  have  been  i/resent  in  the  solution  some  salt  to- 
ward which  gold  v.'as  more  positive  than  zinc,  or  which,  by 
interaction  with  the  zinc,  was  precipitated  thereon  as  a 
protecting  slime.  It  is  unlikely  that  the  salt  was  formed 
as  the  result  of  the  mill  having  been  idle  for  several  weeks, 
because  no  trouble  was  experienced  on  a  former  occasion 
after  a  similar  shutdown. 

"The  ore  from  the  mine  was  rather  different,  as  it  came 
in  part  from  a  higher  level,  where  the  stope  faces  had 
become  partly  oxidized.  The  ore  is  quartz,  carrying  free 
gold,  auriferous  pyrite,  and  galena,  with  a  trace  of  copper. 

"The  mill  was  shut  down  after  a  couple  of  days,  pending 
readjustment,  and  within  forty  hours  an  assay  of  the 
solution  in  the  five  compartments  showed  that  about  $100 
had   already   been   re-4issolved. 


"Such  are  the  data  available.  Will  somebody  be  kind 
enough  to  hazard  an  opinion  ?  Those  who  have  operated 
small  plants  intermittently  may  have  had  similar  trouble. 
Little  has  been  written  on  the  subject,  possibly  because 
one  does  not  like  to  advertise  the  fact  that  he  has  taken 
the  pains  to  dissolve  gold  which  cannot  be,  or  rather  has 
not  been,  precipitated.  In  the  circumstances  the  cyanide 
process  is  like  a  dog  that  has  exhausted  itself  chasing  its 
own  tail.  If  I  remember  aright,  a  writer  in  the  technical 
press  stated  that  the  phenomenon  of  re-solution  of  gold  in 
a  zinc  box  could  be  attributed  either  to  carelessness  or 
ignorance.     I  plead  guilty  to  the  latter  charge. 

"When  zinc-bo,xes  are  to  remain  idle  for  some  weeks, 
ought  the  compartments  to  be  filled  with  water  or  with 
cyanide  solution,  or  is  it  a  question  of  being  placed  any- 
way between  the  devil  and  the  deep  sea?" 

The  trouble,  it  would  app>ear,  lie.s  in  the  zinc  box,  as 
with  high  zinc-bo.x  tailings  the  gold  must  have  been  dis- 
solved in  a  fairly  satisfactorily  manner.  Were  you  care- 
ful always  to  have  the  solution  of  the  proper  alkalinity? 
Was  your  lime  of -good  quality?  You  might  have  tried  a 
little  soda.  Possibly  the  partly  oxidized  ore  resulted  in 
an  undue  concentration  of  soluble  base-metal  salts,  which 
formed  a  coating  on  the  zinc.  You  speak  of  a  trace  of 
copper  in  the  ore ;  did  you  see  any  evidences  of  copper 
depositing  in  the  zinc  box?  Perhaps  there  was  enough 
to  make  removal  necessary.  You  seem  to  have  been 
trying  to  work  with  a  rather  weak  cyanide  solution. 

If  the  solution  was  not  always  perfectly  clear,  possibly 
a  filter  could  have  been  used  to  good  advantage  in  the 
first  compartment.  The  zinc  shavings  should  never  be 
exposed  to  the  air  longer  than  necessary,  and  in  resum- 
ing operations  you  should  have  tried  fresh  shavings  in 
all  compartments. 

We  are  publishing  your  letter,  and  no  doubt  some  of 
our  readers  will  have  suggestions  to  offer  which  will 
throw  a  little  light  on  your  difficulties. 


Listing  Mining  Shares  on  New  York  Curb 

"We  desire  to  list  the  shares  of  our  company  on  the  New 
York  Curb  Market,  but  we  are  entirely  uninformed  as  to 
how  to  go  about  it.  Will  you  please  advise  us  what  steps 
to  take?" 

If  a  mining  company  desires  to  list  its  shares  on  the 
New  York  Curb  Market  its  first  step  is  to  communicate 
with  the  secretary  of  the  New  York  Curb  Market  Asso- 
ciation, 25  Broad  St.,  New  York  City.  The  New  York 
Curb  Market  Association  will  forward  to  the  mining 
company  an  application  blank  to  be  filled  out  by  the  min- 
ing company's  ofKcers. 

The  listing  requirements  include  a  detailed  statement 
of  assets  and  liabilities;  earnings  and  expenses;  engi- 
neer's report;  certified  copy  of  charter  and  bylaws;  mai 
of  property;  copy  of  annual  report  or  prospectus;  list 
of  officers  and  directors,  with  addresses  and  banking 
references;  transfer  office  and  registrar  at  New  York; 
certified  copies  of  any  leases;  confirmation  of  titles 
and  other  rights;  specimen  copy  of  stock  certificate; 
check  to  cover  listing  fee  of  $200;  and  name  of  broker 
who  will  handle  the  stock  on  the  New  York  Curb 
Market. 
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Oil  Possibilities  in  the  James  Bay  Region 

To  ascertain  the  oil  possibilities  of  the  shales  and 
limestone  in  the  portion  of  Ontario  lying  south  of 
James  Bay,  Dr.  M.  Y.  Williams,  of  the  Canadian  Geo- 
logical Survey,  during  the  siimmer  of  1919,  made  an 
examination  of  the  exposures  along  the  Mattagami  and 
Abitibi  rivers.  In  stating  the  result  of  his  investiga- 
tion, Dr.  Williams  observes  that  the  extensive  Palseozoic 
area  lying  south  and  west  of  James  and  Hudson's  bays 
is  known  to  contain  formations  of  the  same  age  as 
oil-bearing  formations  elsewhere,  but  no  oil  seepages 
have  been  discovei-ed.  This  may  be  due  to  the  long 
period  of  weathering  along  the  rivers,  which  may  have 
dissipated  any  oil  formerly  present,  and  to  the  heavy 
burden  which  covers  the  interstream  areas.  The 
Trenton  formation  outcrops  on  the  Nelson  and  Churchill 
rivers ;  the  Niagara  on  the  Nelson,  the  Albany,  and 
intervening  rivers;  and  the  Salina  and  the  Onondaga 
(^Corniferous)  on  the  lower  Albany  and  the  Moose  River 
with  its  tributaries.  From  analogy  with  other  occur- 
rences, these  formations  may  be  expected  to  contain  oil, 
but  economic  accumulations  may  be  looked  for  only 
where  there  is  an  impervious  cover  to  retain  the  oil  in 
the  formation,  and  where  the  structure  is  favorable  for 
oil  accumulation. 

In  the  region  drained  by  the  Moose  River  and  its 
tributaries,  the  Onondaga  limestone  and  Salina  shales 
are  known  to  occur.  Although  the  Salina  is  not  gen- 
erally oil-bearing,  some  of  the  lower  dolomite  beds  of 
this  formation  contain  large  quantities  of  oil  in  parts 
of  southwestern  Ontario.  As  the  Salina  consists  of 
alternating  shales  and  limestones,  it  is  probable  that 
suitable  cover  exists  for  any  oil-bearing  horizons  which 
may  be  present.  The  Onondaga  limestone,  which  has 
been  the  most  uniformly  productive  formation  of  south- 
western Ontario,  outcrops  at  the  surface  over  wide 
areas,  and  for  that  reason  an  impervious  cover  is  gen- 
erally lacking. 

In  the  vicinity  of  the  Long  Rapids  of  the  Abitibi 
River,  and  about  four  miles  above  the  Long  Rapids  of 
the  Mattagami  River,  the  Onondaga  is  covered  in  part 
by  impervious  shales.  The  areas  known  to  be  covered 
are  comparatively  small,  however,  and  unless  larger  areas 
occur  beneath  the  interstream  regions  in  the  vicinity, 
it  is  scarcely  likely  that  extensive  accumulations  of  oil 
are  present  in  the  Onondaga.  The  shale  areas  probablj' 
indicate  the  deepest  part  of  the  basin,  and  consequently 
a  suitable  location  for  testing  the  lower  formation.  The 
structure  in  the  Long  Rapids  region  of  the  Abitibi 
River  consists  of  a  well-marked  series  of  low  folds,  with 
smaller  subsidiary  folds  superimposed  on  the  larger 
ones.  On  the  Mattagami  River  the  formations  lie 
nearly  flat. 

As  pre-Cambrian  rocks  outcrop  at  various  places 
throughout  the  region  east  of  the  Abitibi  River,  it  is 
scarcely  probable  that  the  Palaeozoic  basin  is  very  deep 
anj'where  in  their  vicinity.  More  likely,  the  basin  is 
deeper  to  the  west,  the  center  possibly  being  near  the 


center  of  the  Onondaga  outcrops  in  the  interstream 
region  between  the  Moose  and  the  Albany  rivei-s.  It 
is  doubtful  whether  a  depth  of  Palaeozoic  strata  greater 
than  600  or  700  ft.  is  to  be  expected  even  there. 


The  Geology  of  the  Peace  River  District,  B.  C. 

A  report  by  Prof.  J.  C.  Gwillim,  of  the  Mines  Branch, 
Queens  University,  Kingston,  Ont.,  on  the  oil  possibil- 
ities of  the  Peace  River  district,  British  Columbia,  has 
been  laid  before  the  Provincial  Legislature.    Hon.  T.  D. 
Pattullo,  Minister  of  Lands,  who  sent  Professor  Gwillim 
into  that  country  last  summer  to  carry  out  a  preliminary 
geological  reconnaissance,  in  presenting  the  report  sai* " 
that  "it  seems  highly  desirable  that  much  more  exten-^-* 
sive  work  should  be  carried  on  during  the  coming  year;  >" 
with    some    detailed    work    in    certain    localities.      The 
report  is  of  a  valuable  character." 

Professor  Gwillim  directs  attention  to  similarities 
between  the  oil-bearing  formations  of  southern  Alberta 
and  conditions  found  in  the  Peace  River  district.  The 
strata  are  traced  from  the  Rocky  Mountains  down  to 
the  rolling  foothills,  where  they  flatten  out  and  rest  at 
low  angles  between  the  great  trough  or  syncline  in 
which  flows  the  Peace  River.  The  following  formations 
were  met  in  descending  order:  (1)  Smoky  River 
shales;  (2)  Dunvegan  sandstones;  (3)  St.  John  shale; 
(4)  Bullhead  sandstone  with  Triassic  shales  and  sand- 
stone below.  The  Bullhead  sandstones  are  considered 
to  be  the  shoreward  equivalent  of  the  Peace  Ri^er 
sandstones.  It  is  near  the  base  of  the  latter  that  oil 
is  found  on  the  lower  Peace  River  at  about  1,100  ft. 
below  the  river  level.  "There  is  no  proof,"  Professor 
Gwillim  continues,  "that  oil  exists  in  or  beneath  the 
Bullhead  sandstones,  but  the  possibilities  are  sufficient 
to  justify  extensive  reconnaissance  work  in  adjacent 
areas  by  a  large  oil  corporation." 


Production  Royalties  Range  From  One-Third 

to  One-Eighth 

The  production  royalties  on  leases  of  Government  oil 
lands  under  the  claims  relief  section  of  the  Oil  Land 
Leasing  Act  are  prescribed  by  the  Department  of  the 
Interior  within  limits  of  33:\  to  12J  per  cent.  All  with- 
drawn land  now  being  operated  under  claim  falls  under 
this  royalty.  The  maximum  applies  to  wells  producing 
200  bbl.  or  more  per  day,  the  royalty  being  graded  down 
to  12i  per  cent  for  wells  producing  less  than  twenty  bar- 
rels per  day.  The  maximum  royalty  applies  also  to  wells* 
producing  oil  specified  as  30  deg.  Be.  or  over;  for  oVls  of 
lower  quality  the  maximum  royalty  is  fixed  at  25  pei 
cent  down  to  a  minimum  of  12^  per  cent.  These  royal- 
ties apply  to  all  Government  oil  lands  on  which  claim- 
ants settled  prior  to  their  withdrawal  under  the  act  of 
Sept.  27,  1909,  and  which  are  producing  practically  all 
the  oil  now  flowing  from  the  withdrawn  areas.  Circu- 
lars No.  671  and  672  of  General  Land  Office  contain  reg- 
ulations for  oil  shale,  oil,  and  gas  permits.  They  have 
just  been  issued. 
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Oil   Prospects   in   the  Rogue 
River  Valley,  Oregon 

No  Petroleum  Has  Yet  Been  Found,  but  Local  Interests 

Believe  Chances  Are  Good — Will  Drill 

Several  Wells 

By  a.  E.  Kellogg 

Written  exclusively  for  Engineering  and  Mining  Journal 

THE  Oregon  Bureau  of  Mines  and  Geology  made  an 
extensive  geological  study  of  the  Rogue  River 
Valley  last  summer  for  oil  and  gas,  but  has  not  yet 
made  an  official  report.  Its  investigation  aroused  the 
people  of  the  valley  to  such  an  extent  that  they  are 
willing  to  invest  a  goodly  amount  of  their  savings  in 
local  oil  exploration.  They  are  not  yet  "oil  crazy,"  but 
exceedingly  "oil  interested,"  and  the  developments  now 
going  on  and  being  planned  in  the  valley  lead  almost 
every  one  not  only  to  talk,  but  to  invest.  Four  oil 
companies  with  extensive  leases  have  been  wholly  locally 
financed,  two  of  which  are  prepared  to  drill,  and  the 
prediction  is  confidently  made  by  many  that,  before 
the  year  is  over,  at  least  twenty  wells  will  be  drilling. 


The  oil  prospects  are  closely  associated  with  the  coal 
deposits,  which  occur  at  numerous  localities  in  the 
valley  lying  between  the  Cascade  Mountains  on  the 
east  and  the  Siskiyou  Mountains  on  the  west.  The 
coal  belt,  long  and  narrow,  begins  on  Evans  Creek,  in 
the  Umpaqua  Mountains,  north  of  Sams  Valley,  stretches 
to  the  south  and  southeast  through  Sams  Valley  into 
Rogue  River  \'alley  east  of  Medford  and  Ashland,  and 
continues  through  the  Siskiyou  Mountains  into  Cali- 
fornia, a  total  distance  of  100  miles. 

The  Cascade  Mountains,  east  of  the  coal  belt,  are 
made  up  mainly  of  Tertiary  lavas;  the  Siskiyou  Moun- 
tains on  the  west  are  composed  of  granular  igneous 
rocks  and  a  smaller  proportion  of  pre-Cretaceous  sed- 
iments. 

The  soft  rocks  in  which  the  Rogue  River  Valley  has 
been  cut  are  sandstone,  shales,  and  conglomerates.  They 
dip  generally  eastward,  extending  beneath  the  greater 
portion  of  the  lava  fields  of  the  Cascade  Mountains. 
The  older  sediments  along  the  western  portion  of  the 
valley,  by  Bear  Creek  from  the  foot  of  the  Siskiyou 
Mountains  to  Ashland,  Phoenix,  and  Jacksonville,  are 
Cretaceous  in  age  and  do  not  contain  coal.  The  coal- 
bearing  rocks  lie  east   of  Bear  Creek  as   far  north  as 


VII. \ 


liOGUE   RIVER    V.U-LEY.    IX    SOUTHWEST    OREGOX.    LUUKISC.    LiLE    EAST.      ilOUXT    i'lTT, 
].\'    THE    BACKGROUND,   AND   CRATER    I.AKK    AT    THE    EXTREME  LEFT 


!>.oOU    FT.    HIGH. 


Interest  in  oil  really  started  some  months  ago,  when 
the  Trigonia  Oil  Co.  was  organized  by  Medford  men. 
and  began  to  interest  and  educate  the  public  with 
propaganda.  At  first  most  people  were  skeptical,  but 
gradually,  as  expert  opinion  piled  up  from  authorities 
who  had  examined  the  geology  of  the  valley,  confidence 
was  created. 

Prior  to  the  formation  of  the  Trigonia  company,  J. 
F.  Mundy  and  associates,  of  Medford,  began  drilling 
a  well  five  miles  east  of  Medford.  Work  was  discon- 
tinued owing  to  various  hindrances,  but  was  recently 
resumed,  and  the  well  is  now  down  400  ft.  No  stock 
has  been  offered  for  sale,  and  the  promoters,  although 
having  confidence  of  final  success,  are  close  mouthed 
as  to  their  activities. 

The  Trigonia  company  has  its  equipment  on  the 
ground  a  mile  east  of  Phoenix,  and  will  soon  be  drilling; 
and  the  Vulcan  Oil  &  Gas  Co.,  with  headquarters  at 
Medford,  is  assembling  equipment  in  Sams  Valley,  six 
miles  out  from  Gold  Hil. 


Medford,  but  beyond  this  point  they  overlap  the 
Cretaceous  rocks  and  occupy  the  whole  northern  part 
of  Rogue  River  Valley. 

Tests  of  shale  and  sandstone  from  all  over  this  ter- 
ritory give  a  parafliin  residuum.  All  of  these  tests  have 
been  made  from  what  are  practically  surface  croppings, 
v.'hich  still  retain  volatile  gases. 

It  has  been  claimed  by  local  geologists  that  seismic 
disturbances  in  the  remote  past  had  in  all  probability  so 
broken  up  the  underlaying  strata  as  to  permit  the  escape 
of  whatever  oil  might  have  been  .stored  in  the  valley. 
This  is  controverted  by  oil  experts,  who  point  out  that 
the  shale,  coal,  and  sandstone  were  undisturbed  when 
the  mountains  were  formed,  that  the  sandstone  anti- 
clinals  are  still  intact,  and  that  the  stone  is  of  a  coarse- 
grained variety  which  is  considered  favorable. 


The  Largest  Smokestack  in  the  world  is  at  Anaconda. 
Mont.  It  is  585*  feet  hiKh.  86  feet  wide  at  the  bottin. 
60  feet  wide  at  the  top,  and  the  walls  are  5.*  feet  thict 
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News  From  the  Oil  Fields 


High-Grade  Petroleum  in 
Argentina 
Recent    Discoveries    Considered    Favor- 
able— Petroleum  Wells  To  Be 
State    Property 

The  discovery  of  petroleum  in  the 
mining  district  of  Plaza  Huincul,  Ter- 
ritory of  Neuquen,  was  officially  an- 
nounced, according  to  Cotnmerce  Re- 
ports, March  9,  1920,  toward  the  end  of 
1918,  and  the  results  of  a  quantitative 
analysis  of  samples  of  oil  taken  from 
there  were  said  to  be  very  favorable. 
A  Buenos  Aires  journal  announces  that 
the  Minister  of  Agriculture  intends  to 
make  arrangements  on  a  large  scale 
for  the  distillation  of  the  crude  petro- 
leum obtained  from  the  state  oil  wells. 

The  following  account  of  the  Plaza 
Huincul  discovery  has  been  translated 
from  La  Nacion: 

"The  geological  studies  pursued  in 
1914  by  Dr.  Juan  Keidel,  chief  of  the 
geological  section  of  the  Department  of 
Mines,  Geology,  and  Hydrology  of  the 
Ministry  of  Agriculture,  demonstrated 
tliat  the  eastern  zone  of  the  Territory 
of  Neuquen  presented  indications  of 
abrndant  petroleum  deposits.  Prelim- 
inary work  was  started  on  private  ini- 
tiative in  the  vicinity  of  Cerro  Latena, 
ai  Cuvunco  (north  of  the  railway  line), 
and  at  Challaco  (10  kilometers  to  the 
north  of  the  station  of  that  name).  All 
of  these  attempts  failed.  In  1915  the 
geologist.  Dr.  Keidel,  was  given  the 
mission  of  selecting  a  point  at  which 
to  bore  No.  1  well.  Work  was  begun 
in  February,  1916.  The  hardness  of 
the  subsoil  and  the  scarcity  of  water 
greatly  delayed  the  boring,  which  at- 
tained a  depth  of  only  608  meters  in 
October,  1918,  petroleum  very  rich  in 
light  products  having  been  struck.  Im- 
mediately on  ascertaining  the  existence 
of  the  petroleum.  Dr.  Keidel  fixed  upon 
four  points  in  the  vicinity  of  well  No. 
1  for  petroleum  borings,  and  one  for 
water  supply.  At  present  work  at  all 
these  points  is  in  progress,  depths  of 
410,  140,  and  52  meters  having  been 
reached  in  the   petroleum   borings. 

"The  quality  of  the  petroleum  is  ex- 
cellent, according  to  the  analysis  made 
by  the  chemist  of  the  Board  of  Mines, 
Dr.  Hercelles  Corti,  who  obtained  the 
following  mean  results:  24  per  cerft 
of  naphtha  (of  62  to  150  deg.);  38  per 
cent  of  kerosene  (of  150  to  300  deg.); 
25  per  cent  of  oil,  gas  oil,  lubricant,  and 
paraffin,  with  a  13  per  cent  residue 
which  solidifies  when  cool." 

The  government  has  lately  submitted 
a  project  of  law  to  Congress  relative 
to  petroleum  wells,  declaring  them  all 
to  be  state  property  and  providing  that 
they  shall  be  prospected  or  exploited 
either  by  the  national  government  it- 
self, or  for  its  account  through  pro- 
vincial  governments,   or   private   firms. 


Canada's  Petroleum  Regulations 

Amended 
Increase  in  Acreage  Rentals  and  For- 
eign Capital  Favored — The 
New  Rates 
By  an  order  in  council  dated  Jan.  29, 
1920,  according  to  Cotnmerce  Reports, 
March  9,  1920,  Section  40  of  the  Cana- 
dian regulations  relating  to  petroleum 
and  natural  gas  was  rescinded  and  a 
paragraph  more  favorable  to  the  invest- 
ment of  foreign  capital  in  oil-exploration 
enterprises  in  the  Dominion  was  substi- 
tuted. Section  12  is  also  amended,  and 
the  rentals  for  oil  leases  are  raised  to 
double  the  former  rates.  The  discov- 
ery of  oil  in  considerable  quantities  in 
different  parts  of  the  Province  of  Al- 
berta has  led  to  greatly  increased  ac- 
tivity and  has  greatly  enhanced  the 
value  of  petroleum  rights  granted  un- 
der the  regulations,  and  the  rental  fixed 
in  the  year  1910  now  appears  to  be  in- 
adequate in  view  of  the  development 
which  has  taken  place  and  the  discov- 
eries which  have  been   made. 

The  regulations  for  the  disposal  of 
petroleum  and  natural  gas  rights,  the 
property  of  the  crown  in  Manitoba, 
Saskatchewan,  and  Alberta,  and  a  por- 
tion of  British  Columbia,  the  Northwest 
Territories  and  the  Yukon  Territory, 
approved  by  order  in  council  dated 
March  11,  1910,  provide  that  the  rental 
of  a  location  shall  be  at  the  rate 
of  25c.  an  acre  for  the  first  year  and 
at  the  rate  of  50c.  an  acre  for  each 
subsequent  year  of  the  term  of  the 
lease.  These  rentals  have  been  changed 
to  50c.  and  $1  per  acre  per  annum  re- 
spectively, the  increase  of  rental  to 
apply  to  all  applications  on  and  after 
Blarch  1,  1920. 

Section  40  was  amended  to  read  as 
follows: 

"Any  company  acquiring  by  assign- 
ment, or  otherwise,  a  lease  under  the 
provisions  of  these  regulations  shall  be 
a  company  registered  or  licensed  in 
Canada  and  having  its  principal 
place  of  business  within  his  majesty's 
Dominion." 


Secretary  Daniels  has  issued  a  state- 
ment to  the  effect  that  there  is  a  pros- 
pective shortage  of  fuel  for  the  oil- 
burning  vessels  of  the  fleet.  The  Ship- 
ping Board  has  received  offers  for  only 
a  little  more  than  a  million  barrels  of 
fuel  oil  after  advertising  for  40,000,000 
barrels  for  use  of  its  ships. 


Will  Erect  Oil-Shale  Plant 
in  Colorado 
First  Unit  To  Be  350  Ton.s'  Daily  Ca- 
pacity— First  Commercial  F'lant  To 

Be  Erected  in  State 
The  State  Oil  &  Refining  Co.,  with 
headquarters  at  110  Nassau  St.,  New 
York,  has  notified  State  Oil  Inspector 
Duce  that  a  contract  has  been  let  to 
the  Gas  Machinery  Co.  of  Cleveland, 
Ohio,  for  the  first  unit  of  a  2,000-bbl. 
oil-shale  plant  to  be  erected  in  western 
Colorado,  where  the  company  has  hold- 
ings of  oil-shade  lands  near  De  Beque 
and  Grand  Valley. 

The  first  unit  will  be  of  350  tons' 
daily  capacity,  and  its  estimated  cost 
is  $280,000.  It  will  be  the  first  com- 
mercial oil-shale  plant  erected  in  Colo- 
rado, and  will  employ  the  Wallace  proc- 
ess for  extracting  the  oil  from  the 
shale.  Plans  are  being  prepared  for  a 
refinery  which  will  be  built  in  connec- 
tion with  the  extraction  plant  works, 
both  plants  involving  an  outlay  of  up- 
ward of  $2,000,000.  A.  M.  McDonald  is 
president  of  the  company,  and  will  be 
its  managing  officer.  Officers  of  the 
company  will  arrive  in  Denver  about 
March  20. 


Humble  Oil  Brings  In  4,000 
Barrel  Well 

A  well  flowing  4,000  bbl.  per  day 
from  a  depth  of  3,250  ft.  was  completed 
recently  by  the  Humble  Oil  &  Refin- 
ing Co.  at  West  Columbia.  This  fol- 
lows closely  on  the  completion  of  a 
6,000-bbl.  well  by  the  Texas  Co.  at 
Humble  at  a  similar  depth.  In  old 
fields  as  well  as  new  gushers  can  some- 
times be  struck.  The  first  successful 
oil  well  was  completed  in  the  Humble 
field  fifteen   years   ago. 


Magnolia  Petroleum  Co.  Doubles 
Capitalization 

At  the  annual  stockholders'  meeting 
of  the  Magnolia  Petroleum  Co.,  held  at 
Galveston  March  10,  1920,  the  capital- 
ization of  the  company  was  doubled, 
making  it  $12,000,000.  Officers  are: 
John  Sealy,  president;  E.  R.  Brown, 
vice-president  and  general  manager; 
B.  H.  Stevens,  assistant  manager; 
Courtney  Marshall,  secretary;  W.  C. 
Proctor,  treasurer;  John  C.  Greer,  gen- 
eral counsel. 


According  to  Washington  dispatches, 
the  Government  has  decided  to  take 
over  the  oil  production  of  the  Osage 
Indian  Nation,  amounting  to  15,000,000 
bbl.  per  year,  for  a  fuel  oil  supply  for 
the  Navy,  the  War  Department,  and 
the  Shipping  Board. 


The  U.  S.  Bureau  of  Mines  has  just 
issued  a  list  of  the  oil  refineries  in  the 
United  States.  There  are  373  com- 
pleted oil  refineries  in  twenty-three 
states.  Their  total  daily  capacity  is 
1,530,565  bbl.  The  number  of  refin- 
eries under  construction  is  99,  of  a 
combined  daily  capacity  of  263,500 
bbl.     These  figures  are  of  Jan.  1,  1920, 
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Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND  REPORTS 


Federal  Department  of  Mines 

Proposed 

Declared    T»    Be    the    Country's    Most 

Pressing  Need,  and  Essertial  to 

the  President 

Among  the  many  stirring  editorials 
in  the  Mining  Coiigress  Journal  for 
March  one  headed  "A  Department  of 
Mines"  touches  us  particularly.  It 
reads  in  part  as  follows: 

"The  war  proved  conclusively  that 
the  nation  must  at  all  times  depend 
for  basic  supplies  on  the  mineral,  coal, 
and  oil  producers  of  America.  Indus- 
trially, financially,  and  strategically  the 
mining  industry  as  a  whole  is  the  great- 
est collective  American  industry  and 
second  in  importance  not  even  to  food 
production. 

"The  U.  S.  Bureau  of  Mines,  as  now 
constituted,  was  brought  into  life  by  the 
efforts  of  the  American  Mining  Con- 
gress. When  the  Bureau  was  created  it 
would  have  been  impossible  to  have 
secured  the  passage  of  a  law  creating  a 
department  of  mines  with  representa- 
tion in  the  Cabinet.  The  developments 
of  the  past  two  years,  however,  have 
shown  the  necessity  to  the  mining  in- 
dustry of  having  an  independent  crea- 
tive organization  with  powers  of  initia- 
tive, which  could  present  its  plans  di- 
rectly to  the  President  and  have  the 
benefit  of  executive  action  based  on  a 
complete  knowledge  of  all  facts  in- 
volved, rather  than  a  Bureau  devoid  of 
power  to  e.xpress  itself  and  dependent 
on  the  final  decision  of  a  departmental 
head  who  may  not  have  comprehensive 
information  of  the  real  issues  nor  the 
time  in  which  to  become  familiar  there- 
with. 

"It  has  also  been  shown  conclusively, 
we  believe,  that  the  enlarged  develop- 
ments of  the  mines  of  America  are  a 
requisite  to  the  further  development  of 
peace-time  commerce  throughout  the 
nation. 

"The  American  Mining  Congress 
strongly  favors  the  establishment  of 
such  Governmental  agency  as  will  co- 
ordinate the  construction  and  public 
works  of  the  Government,  for  there  is 
ample  reason  for  such  organization; 
but  we  wish  to  call  attention  very 
positively  to  the  fact  that  the  transfer 
of  the  Bureau  of  Mines  and  the  Geologi- 
cal Survey  to  a  new  department  [pro- 
posed Department  of  Public  Works] 
would  be  no  improvement  on  the  situa- 
tion as  it  now  exists,  and  would  con- 
tinue to  prevent  definite  expression  of 
the  needs  of  the  mining  industry  in  ad- 
ministrative affairs. 

"Geological  investigation  and  metal- 
lurgical research  have  no  special  rela- 
tion to  river  and  harbor  improvements, 
irrigation  systems,  or  the  construction 
of  public  buildings.  These  engineering 
activities  of  the  Government  should  be 


brought  into  more  harmonious  working 
relations,  but  it  does  not  follow  that 
such  organization  shall  be  represented 
in  the  Cabinet.  On  the  other  hand,  the 
development  of  mining  presents  prob- 
lems extremely  varied  and  comprehen- 
sive. The  executive  discretion  is  fre- 
quently exercised,  and  the  President 
should  have  the  first-hand  information 
of  a  confidential  advisor  who  has  prac- 
tical as  well  as  theoretical  knowledge 
of  every  condition  underlying  the  prob- 
lems calling  for  solution. 

"The  mining  industry  is  strong 
enough  to  stand  upon  its  own  feet,  to 
declare  its  desires  in  this  matter  and  to 
insist  upon  occupying  a  position  com- 
mensurate with  the  importance  of  the 
Indus  iry." 

A  Mining  ScholarsJiip  for  Chileans 
at  M.  I.  T. 

Chile  is  basically  a  mineral  country 
and  her  future  industrial  and  commer- 
cial status  depends  largely  on  the  de- 
velopment of  her  copper  and  iron  ore 
fields  and  nitrates.  The  Chile-.^meri- 
can  Association,  which  was  organized 
in  1918  for  the  purpose  of  promoting 
good  relations  between  Chile  and  the 
United  States,  notes  this  condition  and 
is  establishing  scholarships  at  the  edu- 
cational institutions  of  the  United 
States.  The  first  to  be  established  is 
the  "Chile-American  Association  Min- 
ing Scholarship"  at  the  Massachusetts 
Institute  of  Technology. 

Selection  is  to  be  made  by  competi- 
tive examination  from  among  recent 
graduates  of  Chilean  mining  schools. 
The  examination  will  be  held  at  San- 
tiago, and  the  successful  competitor 
will  be  formally  designated  by  the 
President. 

The  administration  of  the  scholarship 
will  be  under  the  direction  of  the  mem- 
bers of  the  association  in  the  United 
States,  in  co-operation  with  the  Chilean 
Ambassador  at  Washington.  The  mem- 
bers of  the  association  are:  The  Ameri- 
can Smelting  &  Refining  Co.,  the  Ameri- 
can International  Corporation,  Beth- 
lehem Chile  Iron  Mines  Co.,  Chile  Ex- 
ploration Co.,  Braden  Copper  Co.,  Chile 
Steamship  Co.,  Andes  Copper  Mining 
Co.,  Santiago  Mining  Co.,  E.  I.  du  Pont 
de  Nemours  Export  Co.,  International 
General  Electric  Co.,  Ingersoll-Rand 
Co.,  W.  R.  Grace  &  Co..  Singer  Sewing 
Machine  Co.,  J.  P.  Morgan  &  Co.,  Na- 
tional City  Bank,  and  Errazuriz  Simp- 
son &  Co.  The  association  also  has  the 
following  honorary  members:  Sefior 
Beltran  Mathieu.  Ambassador  of  Chile 
in  the  United  States;  Hon.  Joseph  H. 
Shea,  Ambassador  of  the  United  States 
in  Chile;  Elihu  Root,  Nicholas  Murray 
Butler,  Dr.  Leo  S.  Rowe,  Henry  P. 
Fletcher,  former  American  Ambassador 
to  Chile,  and  Sefior  Emilio  Edwards. 
Consul  General  of  Chile  in  New  York. 


American  Relief  "Food  Drafts" 

Now  Available 

Practicable  Method   by  Which  To  Help 

Europe  Get  Back  to  Work 

and  Stable  Conditions 

Under  the  skillful  and  experienced 
management  of  Herbert  Hoover,  the 
American  Relief  Administration  is  suc- 
cessfully distributing  packets  of  essen- 
tial foodstuffs  to  the  stricken  people  of 
Central  European  cities.  An  individual 
in  America  can  purchase  a  food  draft  at 
his  bank,  mail  it  to  his  relative  or 
friend,  and  be  assured  that  the  recipient 
will  receive  from  the  American  ware- 
houses established  abroad  just  the  items 
and  quantities  specified  on  the  face  of 
the  draft. 

The  usual  draft  bears  four  options  on 
its  face:  For  $10  the  holder  may  re- 
ceive 24J  lb.  of  flour,  10  lb.  beans,  8 
lb.  bacon  and  eight  cans  milk,  or  7J  lb. 
cottolene  and  twelve  cans  of  milk.  For 
$50  proportionately  more  may  be 
drawn.  The  plan  snould  appeal  par- 
ticularly to  the  millions  of  mining  and 
technical  workers  who  cannot  afford  to 
spend  more  than  $10  at  a  time  for  the 
relief  of  their  European  relatives.  Ten 
dollars  spent  thus  brings  about  50  lb.  of 
the  best  material  to  the  sufferer,  where- 
as packed  and  shipped  personally  one 
must  pay  95c.  parcels  post  charges  on  a 
scant  5  lb.  package  that  cost,  say.  $1.75 
for  contents.  Centers  for  European 
distribution  are  at  Warsaw,  Prague, 
Vienna,  Budapest,  and  Hamburg. 

Mr.  Hoover  appeals  to  engineers  to 
make  known  the  facts,  as  the  food 
drafts  may  be  secured  from  any  bank, 
and  desires  that  measures  be  adopted 
to  interest  the  foreign  bom  in  the  pos- 
sibilities and  value  of  the  food-draft 
system. 

Colorado  Section  of  A.  I.  M.  E. 
Elects  Officers 

The  annual  meeting  of  the  Colorado 
Section  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers, 
recently  held  at  the  Savoy  Hotel  in 
Denver,  elected  the  following  officers: 
W.  H.  Leonard,  of  the  Denve  Rock 
Drill  Co.,  chairman;  Robert  Hursh.  of 
the  Empire  Zinc  Co.,  vice-chairman; 
Horace  F.  Lunt,  State  Commissioner  of 
Mines,  secretary-treasurer,  and  J.  C. 
Roberts  and  P.  M.  McHugh,  members 
of  the  executive  committee.  The  organ- 
ization is  in  a  most  flourishing  condition. 


Safety  Engineers  Meet 

American  Society  of  Safety  Engi- 
needs  held  a  meeting  at  the  United 
Engineering  Societies  Building,  New 
York  City,  on  Friday,  March  19. 
Papers  presented  dealt  with  safety 
matters  relating  to  elevators. 
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Leading  Events 


Colorado  Commission  Proposes 
To  Tunnel  Through  Divide 

Would  Bore  Near  James  Peak,  at  Mar- 
shall's Pass  and  at  Cumbres  Pass — 
Will  Cost  $1,000,000  Per  Mile 

At  the  last  regular  session  of  the 
Colorado  Legislature,  provision  was 
made  for  a  railroad  commission  em- 
powered to  make  investigations  regard- 
ing the  feasibility  of  the  state  con- 
structing three  tunnels  through  the 
continental  divide.  This  range  of  moun- 
tains divides  Colorado  into  two  natural 
divisions  generally  known  as  the  east- 
ern and  western  slopes  and,  on  account 
of  the  altitude  of  the  mountain  ranges, 
seriously  affects  transportation  between 
these  sections  and  impedes  the  develop- 
ment of  the  agricultural  and  mineral 
resources  of  the  state. 

The  railroads  now  cross  the  divide  at 
an  altitude  of  approximately  11,000 
ft.  and  during  the  winter  months  trans- 
portation is  seriously  hampered  by 
snow  blockades,  often  tying  up  traffic 
for  weeks  at  a  time.  Heavy  grades,  in 
some  instances  as  high  as  4  per  cent, 
add  greatly  to  the  cost  of  transporta- 
tion for  the  entire  year. 

The  commission  has  just  issued  a 
preliminary  i-eport  embracing  a  plan 
for  the  boring  of  thi-ee  tunnels,  one 
near  James  Peak,  in  northwestern 
Colorado,  6-|A  miles  in  length,  one 
at  Marshall's  Pass,  in  midwestern 
Colorado,  6  miles  in  length,  and  the 
third  at  Cumbres  Pass,  in  the  south- 
western part  of  the  state,  li  miles  long. 

The  cost  of  these  bores  is  estimated 
to  be  approximately  $1,000,000  per  mile. 
It  is  proposed  by  the  state  railroad 
commission  that  the  state  shall  con- 
struct these  tunnels  and  that  they  shall 
be  used  by  the  railroads  on  such  terms 
as  will  pay  interest  on  the  bonds  and 
create  a  sinking  fund  for  their  redemp- 
tion. It  is  also  planned  that  the  tun- 
nels shall  be  made  available  for  the 
use  of  automobiles  and  other  vehicles 
and  that  a  considerable  revenue  shall 
be  derived  from  this  source. 

An  amendment  to  the  state  consti- 
tution, authorizing  the  issue  of  bonds 
and  the  creation  of  a  commission  to 
construct  these  tunnels,  will  be  sub- 
Jnitted  to  the  voters  of  Colorado  at  the 
I'Jovember  election. 


The  taxable  wealth  of  Gila  County, 
Ariz.,  has  increased  in  ten  years  from 
$5,000,000  to  $162,000,000.  "  Railroads 
and  cattle  are  now  valued  at  more  than 
the  1909  total  assessment.  Town  lots 
and  improvements  are  as  much  more. 
Mines  represent  nearly  $120,000,000, 
sn\elters  $4,749,000,  concentrating  mills 
$11,781,000,  and  machinery  represents 
$4,851,000. 


A.  S.  &  R.  Takes  Over  District 
Mill  at  Leadville,  Col. 

Plant   Will    Be   Used   for   Experimental 

Work    in    Preparing    Low-Grade 

Complex  Ores  for  Smelting 

It  was  suggested  at  the  annual  meet- 
ing of  the  Colorado  Metal  Mining  As- 
sociation, held  last  January,  that  in 
order  to  encourage  the  production  of 
low-grade  complex  ores,  the  American 
Smelting  &  Refining  Co.  should  estab- 
lish custom  mills,  in  connection  with 
its  Colorado  smelters,  which  should  be 
sufficiently  elastic  to  treat  different 
grades  of  ore,  preparatory  to  smelting. 
In  line  with  this  suggestion  the  smelt- 
ing company  has  recently  taken  over 
the  Leadville  district  mill  which  is 
situated  at  Leadville. 

Work  on  the  transformation  of  the 
mill  into  a  modern  experimental  plant 
is  now  being  carried  out,  with  the 
purpose  of  determining  milling  proc- 
esses adapted  to  the  treatment  of  Lead- 
ville's   low-grade   mixed  ores. 

Advanced  experimental  work  with 
Leadville  ores  will  be  carried  on  under 
the  direction  of  metallurgists  of  the 
American  Smelting  &  Refining  Co.  It 
is  believed  that  investigations  will  re- 
sult in  the  erection  of  a  mill  in  con- 
nection with  the  Leadville  smelter,  of 
sufficient  capacity  to  treat  a  large  ton- 
nage of  ore  from  that  district,  which 
can  not  now  be  profitably  mined  and 
treated. 

Santa  Gertrudis  Superintendent 
Killed  at  Pachuca 

R.  A.  Corcoran,  an  American  citizen 
and  superintendent  of  the  Santa  Ger- 
trudis mine  near  Pachuca,  Hidalgo, 
Mex.,  was  shot  through  the  heart  on 
Feb.  28  by  his  confidential  clerk,  a 
Mexican  named  Alfredo  Ibarra,  for  no 
other  reason  than  that  Mr.  Corcoran 
had  refused  to  allow  him  the  day  off. 
C.  A.  Lantz,  general  manager,  F.  H. 
Welsh,  general  superintendent,  and 
J.  F.  Berry,  general  superintendent  of 
mines,  of  the  Santa  Gertrudis  Co.,  all 
of  whom  were  present  when  Ibarra 
made  his  deposition  shortly  after  the 
murder,  said  he  could  offer  no  logical 
excuse  and  that  he  was  not  under  the 
influence  of  liquor.  They  further 
stated  that  Ibarra  was  not  considered 
a  dangerous  man  and  had  not,  so  far 
ar  they  knew,  ever  carried  a  gun. 
Ibarra  was  held  in  the  Pachuca  jail  on 
a  charge  of  murder. 

Corcoran  was  thirty-three  years  old, 
having  been  born  at  Madison,  Wis.,  in 
1886,  and  married.  His  wife  had  left 
Pachuca  but  two  weeks  before  with 
their  two-year  old  son  to  return  to  their 
home  in  Laredo,  Tex.  Corcoran  was 
well  liked  by  Americans  and  Mexicans. 


E.  J.  Longyear  &  Co.  Contracts 
for  Flin  Flon  Development 

Great  Activity  at  The  Pas — Pro^ncial 

Government  Will  Probably   Build 

Railroad  to  Property 

Great  activity  prevails  at  The  Pas, 
Manitoba,  the  nearest  railway  point 
to  the  Flin  Flon  copper  property, 
which  has  just  been  taken  under  option 
by  Col.  W.  B.  Thompson  and  associates 
who  are  rushing  supplies,  men  and  ma- 
terials to  the  property  before  the 
sleighing  breaks  up.  The  purchasers 
have  also  bought  the  machinery  and 
surface  plant  of  the  Mandy  Mining 
Co.'s  property  at  Schist  Lake,  three 
miles  from  the  Flin  Flon  deposit.  The 
dismantling  of  this  plant  is  also  being 
rushed  to  enable  the  purchasei^s  to 
move  it  by  winter  sleigh  road  to  the 
Flin   Flon. 

The  E.  J.  Longyear  Co.  has  been 
awarded  a  contract  to  sink  two  shafts 
and  do  a  large  amount  of  drifting  on 
the  Flin  Flon.  The  contract  for  this 
work  was  signed  the  day  after  the 
signing  of  the  option,  and  a  large 
amount  of  supplies  and  equipment  is 
on  the  road.  An  effort  is  being  made 
to  get  the  supplies  in  before  the  bi'eak- 
up,  as  the  ice  cannot  be  counted  ov 
after  April  1.  Summer  transporta- 
tion for  any  large  quantity  of  supplies 
i.s  almost  an  impossible  proposition. 

The  Flin  Flon  property  is  situated  85 
miles  from  railway.  To  treat  the  ore 
successfully  a  smelter  will  have  to  be 
built  in  the  vicinity  and  a  railway  con- 
structed from  The  Pas  to  Flin  Floii 
lake,  a  distance  of  about  85  miles. 

Edward  Brown,  provincial  treasurer 
of  Manitoba,  states  that  the  province 
is  committed  to  the  project  of  building 
a  railroad  to  the  Flin  Flon  copper  prop- 
erty provided  that  the  owners  of  the 
mine  v,  ,11  give  certain  undertakings  to 
the  government.  The  question,  he  said, 
had  been  fully  considered  by  the 
Manitoba  government  and  a  plan  of 
action  decided  on.  The  road  will  be 
72  miles  long  and  the  cost  is  estimated 
at  $2,500,000.  The  government  will 
build  and  own  the  railroad  and  lease  it 
to  the  Canadian  National  Railways,  the 
latter  furnishing  the  equipment. 

On  Copper  Lake  near  Cranberry 
Lake,  about  12  miles  east  of  the  Flin 
Flon,  diamond  drilling  will  begin  about 
April  15  where  a  promising  discovery 
of  quaitz  carrying  galena  was  made  by 
J.  P.  Gordon  and  associates.  The  du- 
mond  drill  is  now  being  moved  by 
Smith  &  Travers  from  the  Mandy 
property  at  Schist  Lake  to  the  Gordon 
claims,  and  preparations  for  drilling 
are  under  way,  camps  being  built  and 
the  orebody  stripped  in  preparation  for 
the  drilling. 
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Michigan   Engineers   Register 
Under  New  Law 

Statute  Affecls   All   Engaged   in   State, 

Countv,     Municipality     or     Township 

Work— Became  Efifective  March  1. 

Most  of  the  mining  engineers  em- 
ployed in  the  Michigan  copper  country 
and  on  the  iron  ranges  of  the  state 
have  registered  under  the  new  state 
statute  which  specifies  that  all  archi- 
tects or  engineers  who  desire  to  carry 
on  work  for  the  state,  county,  municip- 
ality or  township  must  be  registered 
engineers  or  architects.  The  new  law 
took  effect  on  Mar.  1,  and  all  engineers 
who  had  been  practicing  in  the  state  for 
two  years  prior  to  May  1,  1919,  were 
granted  the  right  to  use  the  title  of  the 
branch  of  engineering  in  which  they 
have  been  engaged.  The  registration 
fee  is  $20,  which  entitles  the  holder  to 
a  registration  card  until  1925,  when 
new  certificates  will  be  issued  for  $5 
for  a  five-year  period.  Those  who  ap- 
ply for  registration  now  must  show 
that  they  have  had  six  years  practical 
experience,  or  four  years  of  work  in 
an  accredited  engineering  school  and 
two  years  of  practical  work,  or  else 
submit  to  an  examination  by  the  state 
board  of  architects  and  engineers. 

The  act  does  not  apply  to  engineers 
employed  by  railroad  or  other  inter- 
state corporations  whose  employment  is 
confined  to  such  corporation,  whether 
such  employee  is  or  is  not  a  i-esident 
of  the  state  of  Michigan.  The  board 
will  register  engineers  of  other  states 
and  of  foreign  countries  when  they  are 
recognized  as  consulting  specialists  in 
some  branch  of  their  profession  and 
have  had  at  least  ten  years  experience 
as  such,  or  when  they  present  creden- 
tials showing  that  they  have  qualified 
for  such  work  under  equivalent  laws 
of  their  own  states  or  governments,  and 
are  still  in  good  standing. 

The  new  law  is  intended  only  for 
those  engineers  who  engage  in  state, 
county  or  municipal  work,  but  many  of 
the  mining  engineers  of  northern 
Michigan  do  municipal  or  township 
work  and  must  have  certificates  if  they 
desire  to  continue  in  this  class  of  work. 


Hollinger  Company  Criticised 

The  balance  sheet  of  the  annual   re- 
port just  issued  by  the  Hollinger  Con- 
solidated    Gold     Mines,    of    Porcupine, 
Ont.,  shows  lands  in  Kansas  as  a  capi- 
tal   asset.      The    shareholders    are    left 
to  surmise  that  this  refers  to  oil  lands, 
as  the  word  oil  is  not  mentioned  in  the 
report,    and    no    statement    other    than 
the  item  shown  in  the  balance  sheet  is 
given  in  the   report.     The  company   is 
being   criticised   for   not   informing  the 
shareholders    on    this    matter    and    the 
fact  that  the  directors  of  the  company 
own  most  of  the  stock  is  not  sufficient 
excuse    for    not    doing    so.      When    the 
Nipissing   company    took    up    oil    lands 
in  Texas  the  shareholders  were  imme- 
diately   circularized    and    not    a    single 
shareholder    had    a    criticism    to    offer. 
The    Nipissing   is   now   down    2,600   ft. 
and   still   drilling.     In   addition   a   new 
hole  is  being  started. 


Inspiration  Buys  Warrior  Copper 
Property  at  Miami,  Ariz. 

The  Warrior  property  of  eleven  pat- 
ented claims  has  been  sold  by  the  War- 
rior Copper  Co.  of  Miami,  Ariz.,  to  the 
Inspiration  Consolidated  Copper  Co. 
for  a  consideration  reported  to  have 
been  $500,000.  The  Warrior  is  a  Penn- 
sylvania corporation  with  main  offices 
ir  Philadelphia.  Spencer  D.  Wright  is 
president  and  Ernest  B.  Tustin  secre- 
tary. 

The  property  lies  about  a  mile  north 
of  Miami,  adjoining  the  Inspiration  on 
the  north  and  west  and  is  reached  by 
the  Inspiration  railroad.  It  has  been 
known  under  the  name  of  Black  War- 
rior. Its  first  development  was  about 
1890  by  William  H.  Beard  and  Perry 
Howell,  who  sold  the  claims,  about 
1895,  to  James  A.  Fleming.  The  pur- 
chaser had  ideas  concerning  a  new 
process  for  leaching  the  chrysocolla  ore 
and  erected  a  reduction  plant  at  a  cost 
of  at  least  $500,000,  only  to  meet  with 
failure.  In  1905  the  Warrior  company 
bought  the  property  and  thereafter 
gained  profit  by  shipments  of  lO-per 
cent  ore  to  smelters.  In  1909  a  lease 
was  taken  by  Hoval  A.  Smith  and  H. 
B  Hovland,  who  organized  the  War- 
rior Development  Co.  Much  develop- 
ment work  was  done,  by  drilling  mainly, 
and  about  9,000,000  lb.  of  copper  was 
produced  within  two  years,  till  the 
market  price  went  too  low  to  furnish 
a  profit. 

Since  1912  the  principal  operation 
has  been  under  a  lease  by  Henry  Snell 
and  William  Fisk,  of  Globe,  with  large 
shipments  of  ore  averaging  above  6 
per  cent  copper.  The  main  develop- 
ment has  been  through  the  Winnie 
shaft,  500  ft.  deep,  through  six  levels 
and  several  thousand  feet  of  lateral 
work.  Little  has  been  done  below  300- 
ft.  depth  and  the  mine  is  believed  to 
have  possibilities  unexcelled  in  the 
district. 

Hayden  Stone  Representative 
Visits  Cloncurry  Field 

Mr.  Berry,  a  mining  engineer  rep- 
resenting Hayden  Stone  &  Co.  of  New 
York,  has  recently  (written  Feb.  9) 
been  visiting  the  Cloncurry  field  in 
North  Queensland,  Australia,  to  in- 
spect the  properties  of  the  Mount  El- 
liott, Ltd.  This  company  holds  a  num- 
ber of  leases  in  the  Cloncurry  district 
besides  being  interested  in.  the  Mt. 
Oxide  property  160  miles  distant  and 
jibout  80  miles  beyond  railway  com- 
munication. Information  is  not  avail- 
able at  the  moment  as  to  the  intentions 
of  the  mining  company  (which  is  con- 
trolled from  London),  but  the  district 
offers  wonderful  scope  for  the  invest- 
ment of  capital  in  the  development  of 
the  mines  and  erection  of  a  central 
treatment  plant.  Up  to  the  present 
the  field  has  been  very  successful,  but 
unfortunately  many  of  the  deposits  have 
been  worked  out  leaving  low-grade  ore 
which  by  itself  will  hardly  pay  the  cost 
of  mining  treatment  and  transport. 
Tliere  is  hope,  however,  if  operations 
are  tackled  on  a  large  scale. 


Dual  Mineral  Control  in  British 
Columbia  Unsatisfactory 

Development  Retarded  in  Esquimalt  & 

Nanaimo   and    Dominion    Railway 

Belts — Amendment    Sought 

An  unsatisfactory  condition  exists  in 
respect  to   the   control   of  the   minerals 
in  the  Esquimalt  &  Nanaimo  Ry.  belt, 
a  section  approximating  2,110,054  acres 
on    Vancouver    Island,    B.    C.      Within 
this  area  the  province  owns  the  precious 
metals,    and    the     Esquimalt    &     Nan- 
aimo   Ry.    the    base     metals.      Conse- 
quently prospectors  and  mine  operators, 
when     working     in     this     section,     are 
brought   into   contact   with   the   aggra- 
vating   necessity   of   acquiring    title    to 
any    mineral    that    may    appear    worth 
possessing  from  two  parties.     Gold  and 
silver  rights  come  from   the  province; 
also    all    actual    mining    operations    are 
amenable  to  the  regulations  as  set  out 
in    the    Mineral    Act.     Rights    to    base 
metals   and   surface   rights   come   from 
the  company.     This  puts  the  company 
in  the  position  of  being  able  to  exact 
any  tribute  that  may  seem  good  to  it. 
Usually  this  takes  the  form  of  a  roy- 
alty on  all  ore   extracted.     Because  of 
this    condition,    it    is    maintained,    the 
development  of  the  mining  industry  in 
this  particular  area  has  been  retarded, 
and  the  Government,  with  the  approval 
of   the   Legislative    Assembly,   has    en- 
deavored  to   effect   an   adjustment  sat- 
isfactory alike  to  the  province  and  the 
company.      The    matter   is    now   before 
the    House.     The   efforts    made   appar- 
ently have  not  as  yet  met  with  much 
success. 

A  condition  similar  in  some  respects 
is  found  within  the  limits  of  what  is 
known  as  the  Dominion  Railway  Belt, 
an  area  including  about  17,050,000 
acres  along  the  line  of  the  C.  P.  R.  on 
the  provincial  mainland,  and  also  in 
the  Peace  River  block,  including  about 
2,500,000  acres.  An  arrangement  ex- 
ists at  present  under  which  the  pros- 
pector or  miner  may  obtain  title  to 
both  precious  and  base  metals  within 
the  belt  and  the  surface  rights  neces 
sary  to  operate.  The  prelude  to  this 
involves  compliance  with  both  domin- 
ion and  provincial  regulations.  Al- 
though there  is  more  red  tape  attached 
to  this  procedure  than  there  would  be 
if  the  control  were  vested  solely  in 
the  province,  the  conditions  are  not  par- 
ticularly onerous. 

T.  D.  Pattullo,  Minister  of  Lands,  is 
asking  the  provincial  legislature  to 
pass  a  resolution  asking  the  dominion 
government  to  turn  over  its  rights  in 
these  two  areas  to  the  province.  His 
argument  is  that  the  dual  control  of 
these  lands  makes  satisfactory  admin- 
istration extremely  difficult  and  that 
the  development  of  the  province,  as  a 
result,  is  being  retarded. 


Helium  gas,  as  produced  by  the  Navy  ^ 
Department,  has  been  characterized  by  -^ 
Professor  Kammerlingh  Onnes  of  the  -] 
University  of  Leiden,  Holland,  as  prac-  _ 
tically  perfect.  Professor  Onnes  is  the  \ 
only  "man  who  has  been  able  to  liquefy 
this  gas. 
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New  Ontario  Mining  Association 
Elects  Officers 

The  organization  meeting  of  the  On- 
tario Mining  Association  was  held  in 
Toronto  on  March  9.  The  object  of  the 
association  is  to  foster  the  development 
of  the  industry  and  to  co-operate  with 
the  Mines  Department  of  the  Ontario 
and  Dominion  governments. 

By  collecting  and  consolidating  data 
and  statistics  relating  to  the  industry 
the  association  will  be  in  a  position 
to  supply  authoritative  information 
hitherto  unavailable  in  the  hope  that 
the  people  of  Ontario  may  gain  a  more 
reasonable  and  keener  appreciation  of 
the  importance  and  problems  of  the 
industry. 

The  following  is  a  list  of  the  officers 
and  directors:  President,  A.  D.  Miles, 
Toronto;  first  vice-president,  A.  F. 
Brigham,  Porcupine;  second  vice-presi- 
dent. Col.  R.  W.  Leonard,  St.  Cather- 
ines; directors:  C.  V.  Corless,  Sudbury; 
C.  D.  Kaeding,  Porcupine;  H.  H.  Kee 
and  H.  Park,  Cobalt;  F.  L.  Culver, 
Kirkland  Lake;  Mr.  Cowie,  Sault  Ste. 
Marie;  W.  A.  Carlyle,  Ottawa;  G.  H. 
Gillespie,  Madoc;  A.  J.  Young,  G.  C. 
Bateman,  P.  J.  Bickell  and  Alexander 
Fasken,  Toronto;  and  secretary-treas- 
urer, B.   Neilly,  Toronto. 

Practically  all  producing  mines,  as 
well  as  a  large  proportion  of  the  more 
important  properties  under  develop- 
ment in  the  province,  are  already 
members  of  the  association,  making  it 
apparent  that  the  Ontario  Mining 
Association  will  represent  the  mining 
industry  as  a  whole.  A  permanent 
office  is  being  established  in  Toronto. 

Wages  Raised  at  Kirkland  Lake, 
Ontario 

Kirkland  Lake  operators  have  raised 
the  wage  scale  75c.  a  day.  The  old 
rate  for  miners  was  $4  and  the  new 
one  $4.7-5.  Muckers  and  common  labor 
will  be  paid  $4  to  $4.25,  depending  upon 
ability.  This  is  the  first  time  that  a 
sliding  scale  of  this  sort  has  been  in 
effect  in  any  mines  of  northern  On- 
tario. It  is  thought  that  Porcupine 
will  soon  follow  suit.  There  has  been 
a  good  deal  of  discontent  over  the 
v.'ages  paid,  as  miners  in  Sudbury  re- 
ceive $4.75  a  day  and  in  Cobalt  the 
February  scale  was  $5.50  as  against 
$4  being  paid  in  Porcupine.  To  offset 
this,  partially,  however,  the  Porcupine 
mines  opened  company  stores,  which 
are  stated  to  have  reduced  the  cost  of 
living  to  employees  about  15  per  cent. 
There  is  talk  of  a  strike  in  Porcupine 
in  the  spring  unless  a  raise  is  granted. 


Operators  Want  New  Geological 
Survey  of  Cobalt  Area 

Cobalt  mine  operators  are  asking  the 
provincial  government  for  a  geologi- 
cal resurvey  of  the  Cobalt  area.  Since 
the  original  survey  was  made  no  fur- 
ther work  has  been  done  in  the  camp, 
and  at  that  time  there  was  very  little 
underground  work  as  compared  with 
today.  The  original  geological  work 
was  remarkable  for  its  accuracy,  but 
it  is  felt  that  the  camp  would  be  ben- 
efited by  a  contour  map  of  the  underly- 
ing Keewatin  formation.  Work  of  this 
sort  in  addition  to  being  of  benefit  to 
the  operators  might  succeed  in  extend- 
ing the  limit  of  the  mineralized  area. 

Snowslide    in   Big   Cottonwood 
Canyon,  Utah,  Kills  Two 

The  unusually  heavy  snowfall  in  the 
Cottonwoods  during  four  days  of  the 
first  week  in  March,  which  was  the 
heaviest  of  the  winter,  has  been  re- 
sponsible for  the  unfortunate  death  of 
two  men,  Harry  Gardner,  superinten- 
dent of  the  Woodlawn  mine,  near  the 
head  of  Big  Cottonwood  Canyon,  and 
Fred  Hansen,  a  veteran  miner  in  the 
district.  The  two  went  out  on  the 
afternoon  of  March  6,  as  the  storm  was 
abating,  for  the  purpose  of  locating 
cross-wires  in  the  power  line  to  the 
property,  which  for  two  days  had  been 
without  power.  It  is  thought  possible 
that  the  men,  whose  bodies  have  been 
recovered,  in  walking  around  on  their 
skiismay  have  started  the  slide  which  re- 
sulted in  their  death,  but  it  is  more 
probable  that  the  slide  was  due  to  the 
melting  of  the  surface  snow  by  the  rays 
of  the  afternoon  sun.  Owing  to  the  steep 
grades  in  the  Cottonwoods,  and  the  re- 
sultant prevalence  of  snowslides,  min- 
ing companies  operating  in  the  district 
have  taken  care  to  locate  mine  build- 
ings in  protected  places,  so  as  to  en- 
sure the  safety  of  their  men.  It  is 
several  years  since  any  buildings  have 
been  swept  away  with  accompanying 
loss  of  life. 


The  Utah  Power  &  Light  Co.  is  mak- 
ing application  to  the  state  public  utili- 
ties commission  for  permission  to 
charge  increased  power  rates.  Officials 
in  making  tlie  request  declared  that  the 
company's  budget  for  1S20  amounted  to 
$5,209,950,  as  capital  expenditure,  stat- 
ing that  this  was  practically  synony- 
mous with  new  construction,  and  that 
the  budget  had  been  kept  as  low  as 
possible  on  account  of  the  difficulty  in 
securing  capital. 


A  recent  dispatch  from  the  Silver 
King  of  Arizona  Mining  Co.,  at  Supe- 
rior, Ariz.,  states  that  the  600-ft.  level 
crosscut  is  in  50  ft.  from  the  new  shaft 
and  within  60  ft.  more  will  cut  the  main 
orebody.  When  this  is  done  the  mine 
will  be  unwatered  to  this  level,  leaving 
200  ft.  of  stoping  ground  available  for 
extraction  as  milling  ore.  The  ore  in 
the  600  station  and  drift  is  showing 
native  silver.  The  track  from  the  new 
shaft  to  the  ore  bin  has  been  completed. 

The  sixteen-inch  streak  cut  at  the 
600-ft.  level  in  the  new  shaft  on  Jan. 
27  last  ran  well  in  silver,  four  inches 
assaying  188  oz.  and  twelve  inches  57.6 
oz.  In  January  the  mill  heads  ran  as 
high  as  24.8  oz.  silver  per  ton  and  the 
concentrates  from  510  to  1,509  oz.  sil- 
ver per  ton.  The  mill  heads  in  Febru- 
ary ran  as  high  as  25.6  oz.  silver  and 
the  concentrates  from  538  to  1,246  oz. 
to  the  ton.  Thus  far  in  March  the 
heads  have  assayed  as  high  as  42.1  oz. 
and  the  concentrates  from  501  to  1,523 
oz    to  the  ton. 


British  Columbia  Engineers'  Bill 
Opposed  by  Prospectors 

The  prospectors  of  British  Columbia, 
who  are  now  well  organized,  are  vig- 
orously opposing  the  proposed  B.  C. 
Engineers'  Bill  which  has  been  before 
the  private  bills  committee  of  the  pro- 
vincial legislature  for  several  weeks. 
This  measure  contemplates  the  protec- 
tion of  members  of  the  engineering 
profession  practicing  in  the  province 
by  the  formation  of  a  council  to  which 
outsiders,  before  engaging  in  their 
calling  in  British  Columbia,  would  have 
to  prove  their  qualifications  and  either 
obtain  permanent  or  temporary  certifi- 
cates. It  is  being  advocated  chiefly  by 
the  civil  engineers  but  is  made  to  in- 
clude mining  engineers,  and  to  this  the 
prospectors,  whose  president,  J.  W. 
Mulholland,  has  been  doing  some  ener- 
getic lobbying,  take  exception  for  a 
variety  of  reasons.  The  chief  of  these 
is  that  it  would  interfere  with  the 
investment  by  foreign  capital  in  the 
mineral  areas  of  the  province.  The 
Canadian  Mining  Institute,  through  its 
general  secretary,  Mortimer  Lamb,  also 
has  expressed  its  disapproval,  taking 
the  position  that  it  should  be  laid  over 
for  a  year. 

Recent   Production   Reports 

Arizona  Copper  Co.  produced  3,000,- 
000  lb.  copper  in  February. 

Alaska  shipped  to  the  United  States 
in  February  6,829  gross  tons  of  domes- 
tic copper  ore,  matte,  etc.,  the  copper 
contents  of  which  were  5,121,609  lb.  and 
the  value  $973,602. 

East  Butte's  smelter  output  of  cop- 
per in  February  was  1,460,360  lb. 
against  1,438,000  in  January. 

Oriental  Consolidated  Mining  Co., 
Unsan,  Chosen,  obtained  $88,000  from 
its  February  cleanup  compared  with 
$94,335  in  January.  Production  in 
both  months  was  smaller  than  usual 
owing  to  lack  of  water  for  power  pur- 
poses, 

Shattuck  Arizona  Copper  Co.  pro- 
duced 340,384  lb.  copper,  597,043  lb. 
lead,  7,402  oz.  silver  and  84.37  oz.  gold 
in  February  against  316,970  lb.  copper, 
740,595  lb.  lead,  8,269  oz.  silver  and 
84.54  oz.  gold  in  January. 

Greene  Cananea's  February  produc- 
tion was  3,400,000  lb.  copper,  142,620  oz. 
silver  and  765  oz.  gold,  against  3,000,- 
000  lb.  copper,  and  114,090  oz.  silver 
in   January. 

Cerro  de  Pasco's  copper  production 
in  February  was  4,718,000  lb.  against 
4,616,000  in  January. 

Calumet  &  Arizona  Mining  Co.'s 
smelter  treated  in  February  5,268,000 
lb.  of  copper,  of  which  3,948,000  lb.  is 
available  for  the  company. 

New  Cornelia  Copper  Co.  produced  in 
February  3,518,000  lb.  of  copper,  of 
which  2,872,000  lb.  was  cathode  and 
646,000  lb.  was  cement  copper. 

The  February  copper  production  of 
the  Phelps  Dodge  Corporation  totaled 
7,585,500  lb.,  as  against  7,962,200  lb. 
in  January  and  9,185,000  lb.  in  Feb- 
ruary last  year. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Alaskan  Development  Board 
Proposed 

An  Alaskan  Development  Board  is 
proposed  in  a  bill  which  has  been  in- 
troduced by  Representative  Curry,  of 
California.  The  board  is  to  be  com- 
posed of  three  persons,  who  are  to  be 
appointed  by  the  President  and  con- 
firmed by  the  Senate.  The  term  of 
each  member  is  to  be  seven  years.  The 
members  of  the  board  must  reside  in 
and  maintain  their  principal  and 
branch  offices  in  the  territory  of  Alaska. 
Not  more  than  two  members  of  the 
board  are  to  be  appointed  from  the 
same  political  party.  They  are  pre- 
cluded by  the  provisions  of  the  bill 
from  engaging  in  any  other  business 
or  employment.  The  annual  salary  of 
the  chairman  is  to  be  $8,500.  The 
other  members  are  to  receive  $8,000 
annually.  The  board  is  to  "have  juris- 
diction and  control  over  the  care,  use, 
and  disposition  of  all  reserved  and  un- 
reserved'public  lands,  including  forests 
and  waters  and  resources  therein,  over 
fish  and  fisheries,  seals,  reindeer, 
mines,   minerals  and   mining." 

The  board  is  to  have  all  the  author- 
ity now  being  exercised  in  Alaska  by 
existing  executive  departments  and 
commissions.  The  board  is  to  be  un- 
der the  general  supervision  of  the 
Secretary  of  the  Interior.  Any  deci- 
sion by  the  board  may  be  appealed  to 
the  Secretary  of  the  Interior. 

The  way  has  been  made  easier  for 
such  a  bill  by  the  recent  statement  of 
former  Secretary  Lane,  who  called  at- 
tention to  the  urgent  need  of  such  a 
beard  for  Alaska. 

Help  Sought  for  Gold  Industry 
by  Lightening  Taxes 

Relief  of  producers  of  gold  and  sil- 
ver from  the  income  and  excess  profits 
taxes  is  proposed  in  a  bill  introduced 
March  10  by  Representative  Evans,  of 
Nevada.  The  bill  was  referred  to  the 
Committee  on  Ways  and  Means.  Rep- 
resentative Evans  declares  that  with 
labor  and  material  costs  at  their  pres- 
ent level  there  is  no  hope  for  the  gold 
mining  industry  unless  the  chance  of 
profit  is  increased  by  providing  exemp- 
tion from  these  taxes.  The  situation 
in  the  silver  mining  industry  also  is 
sufficiently  critical,  it  is  believed,  to 
justify  tax  exemption  for  the  producers 
of  that  metal  as  well. 


New  War-Minerals  Relief  Bill  Formulated  by  House  Com- 
mittee on  Mines  and  Mining 

Differs   Radically   From   Joint   Resolution   Previously   Considered — 

Provides  That  Appellants  From  Commission's  Award  Must 

Provide  Security   Against   Possible   Decrease 


The  Committee  on  Weights  and 
Measures  of  the  House  on  March  10 
reported  favorably  a  bill  providing  for 
the  coinage  of  special  .50-cent  pieces  in 
commemoration  of  the  centennial  of 
Maine's  admission  to  the  Union  as  a 
state. 


Appeal  to  the  Court  .of  Claims  of 
any  war-minerals  case  is  provided  for 
in  a  bill  formulated  by  the  House  Com- 
mittee on  Mines  and  Mining.  AH  ap- 
peals from  the  award  of  the  Secretary 
of  the  Interior  must  be  filed  within 
ninety  days  after  the  new  law  takes 
effect  or  within  ninety  days  after  the 
Secretary's  award  has  been  announced. 
The  measure  also  provides  that  secur- 
ity must  be  filed  with  the  Court  of 
Claims  to  safeguard  the  Government  in 
case  the  Court  of  Claims  should  allow 
a  less  amount  than  that  paid  by  the 
Secretary  of  the  Interior.  The  bill, 
as  agreed  upon  by  the  committee,  reads 
as  follows  in  its  entirety: 

"Be  it  enacted  by  the  Senate  and 
House  of  Representatives  of  the  United 
States  in  Congress  assembled  that  the 
second  paragraph  of  Section  5  of  the 
act  entitled  'An  act  to  provide  relief 
in  cases  of  contracts  connected  with 
the  prosecution  of  the  war  and  for 
other  purposes',  approved  March  2. 
1919,  is  hereby  amended  by  striking 
out  the  words  'that  the  decision  of  said 
Secretary  shall  be  conclusive  and  final, 
subject  to  the  limitations  hereinafter 
provided',  and  the  semicolon  following 
such  words. 

"The  fourth  paragraph  of  said  sec- 
tion is  hereby  amended  by  inserting 
after  the  words  'that  nothing  in  this 
section  shall  be  construed  to  confer 
jurisdiction  upon  any  court  to  enter- 
tain a  suit  against  the  United  States' 
a  comma  and  the  following  words:  'Ex- 
cept as  provided  in  Section  6'. 

"Section  2.  That  such  act  of  March 
2,  1919,  is  hereby  further  amended 
by  adding  at  the  end  thereof  a  new 
section  to  read  as  follows: 

"Section  6.  (a)  That  any  claimant 
who  has  filed  a  claim  under  Section  5 
within  three  months  after  March  2. 
1919,  whose  claim  has  been  rejected, 
or  who  is  not  satisfied  with  the  de- 
cision, adjustment,  liquidation  or  pay- 
ment of  net  losses  by  the  Secretary  of 
the  Interior  under  such  section,  may 
file  a  petition  in  the  Court  of  Claims 
for  the  final  determination  of  such 
losses.  If,  before  this  section  takes  ef- 
fect, the  Secretary  has  made  a  final 
decision  of  such  claim,  the  petition 
must  be  filed  within  ninety  days  after 
this  section  takes  effect;  and  in  all 
other  cases  within  ninety  days  after 
such  final  decision  is  made. 

"(b)  The  Court  of  Claims  is  hereby 
given  jurisdiction  to  hear  such  claims 
dc  )i"t'n  and  to  render  judgment   in  ac- 


cordance with  Section  .'5  for  such  amount 
as  it  finds  to  be  justly  and  equitably 
due  to  the  claimant  in  adjustment, 
liquidation,  or  payment  of  such   losses. 

"(c)  Any  payments  made  to  the 
claimant  under  Section  5  shall  be  cer- 
tified by  the  Secretary  of  the  Interior 
lo  the  Court  of  Claims  and  after  judg- 
ment has  been  rendered  by  the  Court, 
no  further  payment  shall  be  made  un- 
der Section  5,  unless  in  conformity  with 
such  judgment. 

"(d)  The  receipt  of  any  amount,  or 
the  giving  of  any  acquittance  or  release 
by  the  claimant  under  Section  .5  shall 
not  be  a  bar  to  the  remedy  provided  for 
by  this  section;  but  if  any  amount 
has  been  awarded  and  paid  under  Sec- 
tion 5  the  petition  may  not  be  con- 
sidered until  the  petitioner  executes  a 
bond  in  an  amount  and  with  sureties 
satisfactory  to  the  Chief  Clerk  of  the 
Court  of  Claims,  conditioned  that  if 
the  Court  finds  that  a  less  amount  is 
due  than  has  been  awarded  by  the 
Secretary  of  the  Interior,  the  claimant 
will  forthwith  pay  to  the  United  States 
so  much  of  the  amount  received  under 
Section  5  as  is  in  excess  of  the  amount 
found  due  by  the  Court.  Any  amount 
thus  paid  to  the  United  States  shall 
be  credited  to  the  funds  available  for 
the  paying  of  awards  under  Section  5 
and  of  judgments  under  this  section. 

"(e)  Upon  the  filing  of  a  petition 
in  the  Courts  of  Claims  under  this  sec- 
tion the  Secretary  of  the  Interior  shall 
forthwith  certify  to  the  court  all  the 
testimony  taken  in  the  case  and  all 
documentary  evidence  introduced  or 
considered  by  the  Secretary  or  any 
commission  appointed  by  his  authority 
and  such  testimonial  evidence  shall  be 
used  and  considered  by  the  Court  upon 
the  hearing  and  trial  of  the  claim  and 
.shall  be  given  such  weight  as  the  Court 
i:iay  determine. 

"(f)  Each  judgment  rendered  by  the 
Court  of  Claims  under  this  section  shall 
be  certified  by  the  Chief  Clerk  of  the 
Court  to  the  Secretary  of  the  Treasury, 
who  is  hereby  authorized  and  directed 
to  pay  to  the  claimant  the  amount  of 
such  judgment  out  of  the  revolving 
fund  created  by  Section  6  of  the  act 
entitled  "An  act  to  provide  further  for 
the  national  security  and  defense  by 
encouraging  the  production,  conserv- 
ing the  supply,  and  controlling  the  dis- 
tribution of  those  ores,  metals  and 
minerals  which  formerly  had  been 
largely  imported,  or  of  which  there  i> 
or   may   be   an    inadequate   supply,"   ap- 
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proved  October  5,  1918,  which  fund 
shall  remain  available  for  such  pur- 
pose until  all  such  judgments  have  been 
paid:  Provided,  that  when  the  amount 
of  such  judgment  so  paid,  plus  the  pay- 
ments made  to  claimants  and  the  ex- 
penses of  administration  under  Section 
5  at  this  act  (after  allowance  for 
amounts  repaid  to  the  United  States 
under  subdivision  (d)  of  this  section), 
reached  the  sum  of  $8,500,000,  no 
further  payment  from  such  revolving 
fund  shall  be  made  by  the  Secretary 
of  the  Treasury  under  this  section,  or 
by  the  Secretary  of  the  Interior  under 
Section  5." 

The  bill  differs  so  radically  from  the 
H.  J.  Res.  170  that  it  was  necessary 
to  go  through  the  formality  of  intro- 
ducing the  measure.  This  was  done  by 
Representative  Garland,  the  chairman 
of  the  committee,  and  the  new  bill  re- 
ceived the  number  of  H.  R.  13,041. 
An  unexpected  difficulty  was  encount- 
ered when  the  Speaker  decided  that  the 
bill  comes  within  the  purview  of  the 
Judiciary  Committee  rather  than  the 
Committee  on  Mines  and  Mining.  At 
this  writing,  however,  it  is  anticipated 
that  the  matter  of  jurisdiction  will  not 
be  contested  and  that  the  bill  will  be 
reported  favorably,  as  already  decided 
upon,  by  the  Committee  on  Mines  and 
Mining. 

The  membership  of  the  House  is  not 
sufficiently  well  acquainted  with  the 
equities  involved  in  this  measure  to 
have  any  very  decided  opinions  one 
way  or  the  other,  but  the  probabilities 
seem  to  point  to  passage  of  the  meas- 
ure in  amended  form.  It  is  believed 
that  an  amendme«t  to  preclude  any 
payments  before  a  final  award  will  be 
urged.  It  is  pointed  out  that  in  case 
of  the  payment  of  an  award  by  the 
Secretary  of  the  Interior,  the  Court  of 
Claims  would  have  to  have  security  of 
a  readily  negotiable  character  to  cover 
the  entire  award,  as  it  is  within  the 
range  of  possibility  that  the  Court  of 
Claims  might  set  aside  the  claim  en- 
tirely. 

Opinions  differ  as  to  the  effect  of 
such  legislation  on  the  war-minerals 
claims.  Some  believe  that  the  fact 
that  findings  may  be  minutely  re- 
viewed by  an  exacting  judicial  tribunal 
will  have  the  effect  of  eliminating  any 
hearsay  and  informal  evidence  from 
the  considerations  of  the  War-Minerals 
Relief  Commission.  Others  think  that 
the  effect  will  be  a  more  liberal  allow- 
ance of  award.s  by  the  War-Minerals 
Relief  Commission,  with  the  idea  of 
forestalling  an  appeal  from  its  decision. 

Stock  Dividends  Not  Subject  to 
Income  Tax 

Stock  dividends  of  coi-porations  are 
not  subject  to  income  tax  and  the  Rev- 
enue Act  of  Sept.  8,  1916,  imposing 
such  tax  was  declared  invalid  by  the 
U.  S.  Supreme  Court  in  a  decision  an- 
nounced on  March  8  by  Justice  Pitney. 
Minority  opinions  upholding  the  tax 
were  delivered  by  Justice  Holmes  and 
Justice  Day,  and  by  Justice  Brandeis 
and  Justice  Clarke. 


Report  Made  on  Standardization 
of  Government  Workers'  Pay 

Compensation      and      Annual      Increase 

for    Geologists,    Mining    Engineer.s 

and    Petroleum    Engineers 

After  the  most  thorough  investiga- 
tion ever  made  of  salary  classification 
in  the  Government  service,  a  joint  Con- 
gressional committee  has  submitted  to 
Congress  a  detailed  report  recommend- 
ing substantial  increases  in  pay  for 
nearly  every  class  of  Government 
worker.  Salaries  for  technical  serv- 
ice were  found  to  be  strikingly  out  of 
line  with  those  paid  in  private  employ- 
ment. Senator  Jones,  of  New  Mexico, 
the  chairman  of  the  committee,  com- 
mented on  the  report  in  the  following 
words: 

"Generally  speaking,  the  lower  cler- 
ical services  and  lower  grades  of  other 
services  have  been  remunerated  rea- 
sonably well.  They  have  received,  per- 
haps, more  than  is  paid  for  similar 
service  in  private  employment.  In  the 
technical  branches  of  the  service,  how- 
ever, the  pay  has  been  grossly  inade- 
quate. It  has  not  been  comparable  at 
all  with  the  salaries  paid  for  the  same 
service  in  private  employment. 

"Our  report  will  show  that  there  was 
a  crying  necessity  for  this  work.  The 
personnel  in  the  Government  service  is 
being  employed  and  the  work  is  being 
conducted  without  reference  to  any 
system.  There  is  little  to  prompt  effi- 
ciency and  literally  nothing  to  insure 
a  maintenance  of  effort.  To  my  mind 
one  of  the  most  important  features  of 
the  report  is  that  part  which  contem- 
plates increased  pay  for  increased  effi- 
ciency and  decrease  in  pay  when  there 
is  a  decrease  in  efficiency." 

Standardization  of  compensation  for 
geologists  and  mining  engineers  is 
recommended  by  the  committee  as  fol- 
lows (the  annual  increases  are  shown 
in  each  case)  : 

Aid  in  geology,  annual  compensa- 
tion: $1,200— $1,320— $1,440— $1,560— 
$1,680- -$1,800. 

Junior    geologist,    annual    compensa- 
tion:   $1,800— $1,920— $2,040— $2,160. 
.   Assistant   geologist,   annual   compen- 


sation :  $2,400— $2,520— $2,640 — $2,760 
—$2,880— $3,000. 

Associate  geologist,  annual  compen- 
sation: $3 ,240— $3 ,360— $3 ,480 — $3 ,600 
—$3,720— $3,840. 

Geologist,  annual  compensation: 
$4,140  —  $4,320— $4,500— $4,680— $4,860 
—$5,040. 

Senior  geologist,  annual  compensa- 
tion to  be  determined  by  Congress. 

Director,  Geological  Survey,  annual 
compensation  to  be  determined  by 
Congress. 

Mining  Engineering 

Mining  engineering  aid,  annual  com- 
pensation: $1,200  —  $1,320  —  $1,440  — 
$1,560— $1,680— $1,800. 

Junior  mining  engineer,  annual  com- 
pensation: $1,800  — $1,920  — $2,040  — 
$2,160. 

Assistant  mining  engineer,  annual 
compensation :  $2,400 — $2,520 — $2,640 
—$2,760— $2,880— $3,000. 

Associate  mining  engineer,  annual 
compensation:  $3,240— $3,360— $3,480— 
$3,600— $3,720— $3,840. 

Mining  engineer,  annual  compensa- 
tion: $4,140— $4,320— $4,500— $4,680— 
$4,860— $5,040. 

Senior  mining  engineer,  annual  com- 
pensation to  be  determined  by  Congress. 

Director,  Bureau  of  Mines,  annual 
compensation  to  be  determined  by 
Congress. 

Petroleum  Engineering 

Junior  petroleum  engineer,  annual 
compensation:  $1,800— $1,920— $2,040 
—$2,160. 

Assistant  petroleum  engineer,  annual 
compensation:  $2,400— $2,520 — $2,640— 
$2,760— $2,880— $3,000. 

Associate  petroleum  engineer,  annual 
compensation :  $3,240 — $3,360 — $3,480— 
$3,600— $3,720— $3,840. 

Petroleum  engineer,  annual  compen- 
sation: $4,140— $4,320— $4,500— $4,680 
—$4,860— $5,040. 

Senior  petroleum  engineer,  annual 
compensation  to  be  determined  by  Con- 
gress. 

Principal  lines  of  promotion  in  each 
of  the  foi-egoing  three  divisions  are 
from  any  given  grade  to  the  next  suc- 
ceeding grade. 


STATUS  OF  PENDING  MINING  LEGISLATION 
Bills  That  Have  Reached  Committee  Stage 


Subject  of  Bill  Bill  No. 

Silver  in  coins 11.  R.  1 1,226. 

Afet.  Min.  on  Ind.  Res.  S.  287 

Timber  for  ynining  pur- 
poses   S.   No.  1. .  .  . 


.^nti-dumping ff. /J.  10,918 

Laboratory  glassware  .  .  H.R.  7,785.. 

Magnesite H.R.S.IU.. 

Tungsten H.R.  4,437.. 

Zinc H.R.  6,238.. 


Author  Present  Status 

McFadden.    Before   House  Committee 
Ashurst..  .  .   On  Senate  Calendar 

Pittman.  ..    Passed  Senate  Oct.  3,  before    House 

Committee 
Fordney.. . .    Passed   House  Dec.  9,  before  Senate 

Comm  ittee 
Bacharach..    Passed    House    .4ug.    2,  on    Senate 

Calendar 
Hadley....    Passed  House  Aug.    7,  on    Senate 

Calendar 
Timberlake .    Passed     House     Aug.     21,     before 

Senate  Committee 
McPherson.    Passed      House     Sept.     2,     before 

Senate  Committee 


U'ar  Minerals  Relief 

Amendment  H.  R.  13,041.     Garland.. 


House  Committee  has  voted 
to  report  favorably 
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News  by  Mining  Districts 


ALASKA 

Aniak. — Due  to  labor  shortage  the 
new  plant  erected  last  summer  at  the 
Parks'  quicksilver  mines,  15  miles  above 
Georgetown  on  the  Kuskokwim  River, 
could  operate  only  part  time  during  the 
winter  and  the  production  of  mercury 
was  small. 

The  first  dredge  installed  on  the 
Kuskokwim  River  operated  fifty  days 
during  the  season  of  1919,  and  produced 
about  $300,000  in  gold.  Delays  in  op- 
erations were  caused  by  installing  new 
machinery. 

The  shaft  on  the  Nixon  Fork  gold 
quartz  mines,  Kuskokwim  River,  is 
down  65  ft.,  with  a  25-ft.  crosscut.  The 
values  are  increasing  with  depth  and 
are  now  $2,000  per  ton  of  ore.  The 
erection  of  a  plant  including  a  steam 
hoist  and  air  compressor  is  under  way. 
It  is  estimated  that  1,500  tons  of  ore 
will  be  ready  to  ship  by  July,  1920. 

Two  other  quartz  claims  are  being 
developed  in  the  same  region,  one  be- 
longing to  George  Whalen,  the  other  to 
Pearson  and  Mespelt.  A  power  drill 
cutfil  is  prospecting  on  Ophir  Creek,  a 
tributary  of  the  Kuskokwim,  150  miles 
above   Bethel. 

Thomas  Riggs,  Jr.,  Governor  of  Alas- 
ka, in  his  report  to  Washington,  D.  C, 
gives  out  figures  showing  that  during 
the  last  fiscal  year  Alaska  cost  the  Na- 
tional Treasury  $7,665,285.  During  the 
same  period  the  Federal  Treasury  re- 
ceived from  Alaska  $17,676,071,  or 
$10,000,000  over  expenditures.  This  is 
about  $350  per  capita  for  every  white 
person  in  Alaska.  Alaska  produced 
284  fine  ounces  of  metals  of  the  plati- 
num group  last  year,  valued  at  $36,600. 

ARIZONA 
Diamond  Drilling  Resumed  on  Ray  Bos- 
ton Property — Bagdad  Being  Reopened 
— Operations   near   Prescott 

Kelvin — The  mill  of  the  Gila  Develop- 
ment Co.  has  closed  down  until  a  new 
pump  can  be  installed.  During  opera- 
tion the  mill  proved  highly  efficient  and 
satisfactory,  making  a  good  recovery 
and  handling  a  large  tonnage.  A  mod- 
ern pump  will  be  installed  immediately 
to  furnish  water. 

Diamond  drilling  has  been  resumed 
on  the  property  of  the  Ray  Boston  Cop- 
per Co.,  formerly  the  Kelvin  Sultana 
Copper  Co.  The  work  is  being  done 
under  contract  by  the  Pennsylvania 
Drilling  Co.,  with  two  large  rigs,  oper- 
ating three  shifts. 

Globe — A  recent  strike  on  the  600-ft. 
level  of  the  Superior  &  Boston  is  con- 
sidered of  importance  as  it  proves  the 
continuation  of  the  foot-wall  vein  both 
vertically  and  longitudinally.  The  strike 
on  the  600-ft.  level  was  made  several 
hundred  feet  east  of  the  drift  on  the 
400-ft.  level.  The  first  seven  feet  of 
ore  cut  by  the  new  crosscut  ran  10  per 
cent  copper  and  well  in  silver.  As 
opened  on  the  400-ft.  level  this  oreshoot 
was  from  7  to  14  ft.  wide.     Shipments 


from  this  level  are  more  than  meeting 
operating  expenses. 

Canon — The  Arizona  Tiptop  Mines 
Co.  has  recently  purchased  a  500-ft. 
compressor  and  drills  from  the  Chicago 
Pneumatic  Tool  Co.  The  equipment  will 
be  shipped  out  by  truck  from  Phoenix 
as  soon  as  the  roads  are  sufficiently 
repaired  to  be  used.  Other  improve- 
ments are  being  made  in  the  mining 
equipment  and  it  is  planned  to  start 
operation  late  in  March.  J.  F.  Coupal 
is  in  charge. 

Hot  Springs  Junction — Shipments  of 
high-grade  lead  ore  carrying  small 
amounts  of  silver  continue  from  the 
Arizona  lead-silver  mine  of  the  E. 
Payme  Palmer  estate.  The  property  is 
being  explored  from  the  bottom  of  the 
original  shaft  and  new  ore  has  been 
found  under  the  old  glory  hole.  De- 
velopment is  under  the  supervision  of 
A.  L.  Flagg,  consulting  engineer,  with 
J.  H.  Atchison  in  charge. 

Tucson. — An  interesting  develop- 
ment connected  with  the  rise  in  the 
price  of  silver  has  been  the  shipment 
tc  El  Paso  at  a  profit  of  very  low- 
grade  ores  from  the  waste  dumps  of  a 
number  of  old  mines  in  southern  Ari- 
zona. A  substantial  net  return  came 
from  a  50-ton  shipment  taken  without 
sorting  from  a  dump  of  the  Old  Mis- 
sion group,  five  miles  southwest  of 
Tucson,  though  it  averaged  only  7  oz. 
.silver  to  the  ton,  with  some  copper. 

Development  at  one  point  on  the 
Sunshine  group,  35  miles  southwest  of 
Tucson,  in  the  Sierritas,  is  said  to  have 
cut  10  ft.  of  ore  sampling  15  per  cent 
lead,  15  oz.  silver  and  $1.20  gold.  In 
another  crosscut  is  20  ft.  of  commer- 
cial ore.  S.  W.  Purcell,  in  charge,  is 
moving  the  mine  camp  from  Purcell  to 
Sunshine. 

In  the  Sombrero  Butte,  near  Mam- 
moth, development  on  the  300  level  has 
found  the  ore  changing  to  chalcopyrite, 
a  vei-y  satisfying  condition.  A  large 
compressor  will  be  added  to  the  sur- 
face equipment.  Frank  T.  Pomeroy, 
of  Mesa,  is  secretary. 

The  Lowell  gold  property  in  the 
Quijotoas  has  been  leased  for  three 
years  to  W.  Stephenson.  The  mine  has 
a  Chilean  mill.  In  the  same  section, 
Ed.  S.  Scott  has  taken  over  the  Ives- 
Perry  mine. 

Hillside. — H.  A.  Geisendorfer,  for- 
mer manager  of  the  mines  of  the  Bag- 
dad Copper  Co.,  40  miles  west  of  Hill- 
side, has  taken  charge  again,  coming 
from  Pioche,  Nev.  Preparations  ai-e 
being  made  for  development  of  ore- 
bodies  proved  by  drilling.  Surveys  are 
being  run  for  possible  railroad  con- 
struction to  one  of  three  points,  name- 
ly, Date  Creek,  south  of  Hillside; 
Bouse,  on  the  Arizona  &  California  line, 
and  Seligman,  on  the  Santa  Fe  main 
line.  New  buildings  are  being  erected 
at  the  camp  and  much  work  is  being 
done  on  roads.  Transportation  at  pres- 
ent is  by  motor  trucks. 


Prescott — At  the  annual  meeting  of 
the  Silver  Belt  Consolidated  the  officers 
elected  were:  President,  John  J.  Ma- 
honey,  San  Francisco;  vice-president, 
R.  H.  Burmister,  Prescott;  secretary- 
treasurer,  H.  J.  Mahoney,  San  Fran- 
cisco; manager,  Benjamin  Rybon,  Pres- 
cott. The  company  owns  eight  claims 
2  miles  west  of  Humboldt.  The  new 
shaft  is  300  ft.  deep.  The  ore  vein  is 
61  ft.  wide  with  milling  ore  averaging 
$30  in  silver  and  lead  and  shipping  ore 
averaging  100  oz.  silver  and  20  per  cent 
lead.  The  property  produced  about 
$500,000  under  former  o.wners.  H.  H. 
Burt,  consulting  engineer  of  the  com- 
pany, advises  the  installation  of  a  50- 
ton  flotation  mill.  It  is  estimated  that 
21  carloads  of  shipping  ore  is  in  sight. 

The  following  have  been  elected  of- 
ficers of  the  Yaba  Copper  Co.  at  the 
annual  meeting:  President,  Capt.  John 
Erieson,  San  Francisco;  vice-president, 
A.  J.  Carroll;  secretary  and  treasurer. 
Col.  J.  B.  Dudley,  San  Francisco.  H.  H. 
Burt,  consulting  engineer.  Extensive 
development  is  under  way.  The  prop- 
erty is  located  two  miles  northeast  of 
the  Arizona  Binghamton  mine,  at  Stod- 
dard. High  grade  silver-copper  ore 
has  been  shipped.  A  wagon  road  from 
the  mine  to  the  main  highway  running 
to  the  shipping  point  at  Dewey  has 
been   built. 

The  new  truck  road  from  the  Franco- 
American  mine  to  Dewey  has  been 
completed  and  shipment  of  several  cars, 
now  on  the  dump,  will  be  made  to  the 
Hayden  smelter.  Col.  Fred  W.  Bow- 
ler is  president  and  manager,  and  J.  E. 
Russell,  of  Prescott,  secretary-treasurer. 
The  mine  has  been  a  producer  of  high 
grade.  It  is  located  ij  miles  northeast 
of  Stoddard. 

The  Peak  Silver  Mining  Co.,  newly 
organized,  has  taken  over  seven  claims 
2  miles  north  of  the  old  Peck  and 
Swastika  silver  mines,  9  miles  south- 
west of  Mayer.  J.  E.  Pierson,  Prescott, 
is  president,  Gordon  Clark,  Prescott, 
vice  president,  B.  K.  Cavanaugh,  Can- 
andaigua,  N.  Y..  secretary,  and  W.  J. 
Mayer,  Mayer,  Ariz.,  treasurer.  The 
company  has  begun  extensive  develop- 
ment of  the  property  for  silver  and 
copper. 

W.  H.  Worthington,  representing 
Eastern  capital,  has  erected  a  15-ton 
flotation  mill  at  the  old  Monte  Cristo 
silver  property  on  Groom  Creek.  Old 
workings  have  been  cleared  to  the  300- 
ft.  level  and  considerable  milling  and 
shipping  ore  has  been  opened.  Old 
stopes  filled  with  15  to  30  oz.  silver 
ore,  left  by  former  owners,  will  be 
milled.  It  is  estimated  that  this  small 
unit  will  pay  for  all  future  development 
of  the  property  and  for  the  property 
itself.  An  extraction  of  90  to  95  per 
cent  will  be  made  in  the  mill. 

The  NC  4  Silver  Mining  Co.,  is  de- 
veloping thirteen  claims  on  the  Has- 
saVampa  River,  9  miles  southwest  of 
Prescott.     This  is  an  old  property  with 
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over  4,000  ft.  of  old  workings.  The 
Ruby  Silver  claim  has  produced  about 
$45,000  with  silver  at  62  cents,  the 
Lucky  Spot  claim,  $20,000.  A  shaft 
is  being  sunk  300  ft.,  and  is  now 
in  good  ore.  On  the  Whale  claims, 
a  body  of  gold-silver  ore  80  to  100 
ft.  wide,  has  been  exposed,  aver- 
aging $6.  Two  old  ore  dumps  of 
1,500  and  12,000  tons  of  milling-grade 
silver  ore,  are  to  be  milled.  A  new 
hoist  is  to  be  installed.  Officers  of  the 
company  are:  President,  William  Mil- 
lar; secretary-treasurer,  Eli  Perkins; 
vice  president,  Charles  Bradbury;  con- 
sulting engineer,  W.  W.  Lewis,  all  of 
Frescott. 

At  the  4th  of  July  mine  E.  A.  Mea- 
gan,  0.  R.  Brock,  0.  R.  Harris  and 
W-  H.  Blocuit  are  installing  a  3-stamp 
nnll  5  miles  southeast  of  Prescott.  A 
shaft  105  ft.  deep  is  in  silver  ore  of 
milling  grade  averaging  35  oz.  The 
property  is  under  bond  and  lease. 

Wm.  P.  Lemley,  representing  Pitts- 
burgh capital,  has  taken  over  the  Gold 
Bond  property  15  miles  south  of  Pres- 
cott. Richard  L.  Smith,  of  Pittsburgh, 
is  the  consulting  engineer. 

Mineral  Park — F.  E.  G.  Berry,  vice- 
president  and  general  manager  of  the 
Mineral  Park  M.  &  M.  Co.,  announces 
that  work  will  be  resumed  at  once  at 
the  Washington  mine,  both  under- 
ground and  in  the  mill.  Equipment  at 
this  property  is  complete,  including  a 
25-hp.  electric  hoist,  20-hp.  air-driven 
hoist,  700-cu.ft.  electric-driven  com- 
pressor, air  drills  and  a  150-ton  flota- 
tion plant.  The  mill  equipment  con- 
sists of  a  crusher,  ball  mills,  classifier, 
thickener,  filter,  and  pneumatic  cells. 
The  mill  was  built  in  1917  and  recon- 
structed in  1918.  During  1919  about 
600  tons  of  ore  was  treated  with  satis- 
factory results.  The  recovery  of  sil- 
ver was  88  per  cent,  and  gold  97  per 
cent.  Concentrates  shipped  carried  115 
oz.  of  silver  with  some  gold.  Original 
development  of  the  property  is  by  adit 
and  winze  to  the  vein  where  a  good 
grade  of  milling  ore  was  extracted.  A 
main  working  shaft  has  been  started 
and  is  96  ft.  deep.  Present  plans  are 
to  deepen  the  shaft  to  120  ft.,  to  cut  a 
station  at  the  100  level  and  to  drive  to 
the  winze  workings.  Sinking  will  then 
be  resumed  in  the  shaft.  During  sink- 
ing operations  ore  will  be  taken  out 
through  the  winze  and  adit.  It  is  hoped 
to  have  the  mill  running  within  the  next 
sixty  days. 

ARKANSAS 
Nakomis  Mine  at  Dodd  City  Sold — Rich 
Strike  at  Big  Hurricane  Zinc  Mine 
Pindall. — J.  C.  Shepherd,  who  is  op- 
erating the  Big  Hurricane  zinc  mine, 
a  carbonate  producer,  has  found  the 
largest  body  of  free  ore  yet  encountered 
on  the  property.  The  ore  is  almost 
free  from  gangue. 

Yellville.— E.  J.  Willhite,  of  O'Fal- 
lon.  111.,  has  closed  a  deal  for  the  Na- 
komis mine  situated  at  Dodd  City,  in 
Marion  County,  Ark.  The  property 
has  been  thoroughly  prospected  with 
drill  holes  and  two  shafts.  Three  well 
defined  blanket  veins  of  ore  were  cut. 


CALIFORNIA 
Gas  from   Argonaut   Shuts  Down  Ken- 
nedy Shaft — Idaho  Maryland 
Shaft   Dewatered 

Jackson — As  an  aftermath  to  the 
fire  in  the  Argonaut  last  spring  carbon 
dioxide  gas  appeared  on  the  3,300  level 
of  the  Kennedy  in  such  quantities  that 
the  men  were  all  ordered  out  of  the 
mine  and  the  shaft  closed  on  March  7. 
Chief  Mine  Inspector  G.  Chester  Brown 
is  now  making  an  inspection. 

Grass  Valley — Dewatering  of  the 
1,000-ft.  shaft  of  the  Idaho  Maryland 
has  been  completed.  It  is  reported  that 
it  will   be   deepened   to   2,500  feet. 

Randsburg — One  carload  (38  tons) 
of  ore  from  the  California  Rand 
shipped  to  Selby  returned  $52,750,  an 
average  of  $1,400  per  ton.  This  was 
almost  entirely  in  silver. 

Redding — The  Afterthought  Copper 
Co.,  at  Ingot,  has  shut  down  all  work 
on  the  Afterthought  mine,  and  has 
pulled  the  pumps.  It  is  cleaning  up 
preparatory  to  closing  the  reverberatory 
furnace  and  oil  flotation  plant.  It  has 
not  been  announced  how  long  the  shut- 
down  is   to   last. 

COLORADO 
Rawley  Properties  Near  Bonanza  Taken 

Over  by  Utah  Leasing  Co. — To  Re- 
open Mickey  Breen  at  Ouray 

Bonanza — The  Utah  Leasing  Co.,  a 
subsidiary  of  the  Western  Metals  Co. 
of  Salt  Lake  City,  has  taken  over  the 
Rawley  properties  near  Bonanza,  in 
Saguache  County,  Col.,  and  will  oper- 
ate the  mines  on  an  extensive  scale. 
A  700-ton  concentrator  erected  at  Mid- 
vale,  Utah,  is  being  dismantled  and 
shipped  to  Shirley,  where  it  will  be 
connected  with  the  mines  by  a  7-mile 
tramway.  The  mines  are  developed  by 
a  6,000-ft.  tunnel  with  a  1,200-ft.  up- 
raise to  the  surface  and  with  numer- 
ous levels  and  drifts,  which  disclose 
large  bodies  of  ore  running  well  in  sil- 
ver, gold  and  copper.  It  is  estimated 
that  upwards  of  $250,000  will  be  spent 
in  construction,  equipment  and  devel- 
opment and  that  the  greater  part  of 
the  year  will  be  required  to  get  in  full 
commission. 

Ouray — The  old  Mickey  Breen  is  the 
nextifmine  to  receive  attention  here. 
This 'is  a  well  known  old  property,  with 
a  history;  its  principal  veins  are  the 
Mickey  Breen,  Consort  and  Monarch, 
all  of  which  show  silver  ore  of  shipping 
grade  and  a  very  good  silver-lead  mill- 
ing ore.  The  showing  is  generally  con- 
sidered good  because  the  work  of  vari- 
ous operators,  including  that  of  many 
lessees,  has  resulted  in  the  driving  of 
a  number  of  drifts  at  several  levels, 
by  which  considerable  milling  ore  has 
been  developed,  and  because  it  has  a 
mill  on  the  propeity.  Its  recent  his- 
tory has  not  been  one  of  success,  be- 
cause operations  have  not  been  prop- 
erly financed  nor  carried  far,  and  the 
mill  is  not  properly  equipped.  At  pres- 
ent metal  prices  it  seems  that  the  mine 
can  be  made  a  producer  if  money  can 
be  provided  to  equip  it  and  to  remodel 
the  mill,  flotation  being  probably  the 
chief  addition  necessary. 


The  property  is  now  being  promoted 
by  J.  Edie  Stewart,  of  Ouray,  who  is 
organizing  the  Loyal  Mining  &  Mill- 
ing Co.,  a  stock  company.  The  stock 
will  be  sold  in  certain  quarters  where 
il  is  expected  that  $100,000  will  be 
laised.  The  financing  is  still  to  be 
done,  but  it  seems  justifiable  to  men- 
tion this  property  as  one  which  is  apt 
to  be  in  the  market  soon  for  equipment. 
It  is  the  second  large  mine  in  the 
Poughkeepsie-Mineral  Point  section  to 
get  under  way. 

The  Early  Bird,  at  Mineral  Point,  has 
made  a  shipment  of  good  silver  ore 
but  shut  down  to  await  spring. 

The  Golconda,  just  beyond  Mineral 
Point,  has  sent  up  a  new  crew  of  men 
to  reopen  the  property  after  the  shut- 
down caused  by  the  recent  air  receiver 
explosion   and   influenza  epidemic. 

E.  R.  Bauer  and  associates  are  at- 
tempting to  work  the  old  gold  placers 
just  below  Ridgway;  they  are  first  try- 
ing out  a  new  scheme  of  screening  and 
treating  on  an  Eggers  differential  jig. 

IDAHO 
Kellogg   United   Mill   Nearing   Comple- 
tion— Day   Interests    Will    Explore 

West  Sunset  Ground 
Wallace. — The  Kellogg  United  Min- 
ing Co.,  which  has  a  lease  on  the  Cor- 
rigan  group  of  38  claims,  owned  by  the 
Federal  Mining  &  Smelting  Co.,  will 
have  a  75-ton  mill  in  opei-ation  this 
spring,  according  to  present  plans. 
The  mill  building  is  practically  com- 
pleted and  the  machinery  is  due  for 
delivery  in  a  few  weeks.  The  prop- 
erty was  extensively  developed  by 
the  Federal  years  ago  in  the  hope  of 
finding  a  commercial  body  of  lead-sil- 
ver ore.  The  large  amount  of  zinc 
found  was  discouraging  at  that  time 
and  work  was  suspended  in  1910  after 
driving  over  2,000  ft.  of  tunnel,  sink- 
ing 600  ft.  and  exploring  the  ground 
on  several  levels.  The  new  mill  is  de- 
signed to  separate  and  recover  both 
lead  and  zinc.  It  is  about  a  mile  from 
the  railroad. 

Work  will  soon  begin  on  the  West 
Sunset,  formerly  known  as  the  Port- 
land, now  owned  by  the  Days.  The 
property  joins  the  Sunset  mine,  upon 
which  Senator  W.  A.  Clark,  of  Butte, 
has  sunk  an  800-ft.  shaft  not  far  from 
the  common  end  line  of  the  Sunset  and 
West  Sunset.  The  Days  have  secured 
the  right  to  ilse  this  shaft,  from  which 
the  West  Sunset  ground  will  be  ex- 
plored. The  limited  development  work 
by  tunnel  has  exposed  considerable 
lead  and  zinc  ore.  The  property  is  on 
the  famous  Sunset  vein,  upon  which 
Senator  Clark  has  developed  much  low- 
grade  ore  in  the  Sunset  mine. 

Murray — The  Paragon  Mining  Co., 
which  owns  a  large  group  of  claims 
near  Muriay,  has  purchased  the  entire 
holdings  of  the  Murray  Hill  Mining 
Co.  adjoining,  the  purchase  including 
a  mill  of  150  tons  capacity.  The  Para- 
gon has  developed  a  large  body  of  lead 
and  zinc  ore,  and  has  a  record  of 
shipping  thirty  carloads  of  zinc  concen- 
trates and  six  cars  of  lead,  having  the 
joint  use  of  the  Murray  Hill  mill. 
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MICHIGAN 

Mohawk  Stops  Work  at  No.  1  Shaft- 
Arcadian  Con.  Expects  To  Resume 
Work  by  April  15 

Mohawk— Mohawk  has  suspended 
operations  at  No.  1  shaft,  which  was 
reopened  a  month  ago.  The  decision 
not  to  continue  this  work  was  reached 
because  of  the  difficulty  in  getting  men. 
Sinking  continues  at  No.  4  and  at  No. 
6  shafts  and  the  rock  tonnage  for  the 
whole  mine  is  averaging  1,800  daily. 
A  second  battery  locomotive  has  been 
added  at  No.  6  shaft.  Improvement  in 
regrinding  at  the  stamp  mills  has  re- 
duced the  tailings  loss  from  4.8  lb.  to 
3.6  lb.  per  ton.  Further  regrinding  is 
expected  to  reduce  the  loss  still  more. 

Hancock — Hancock  Consolidated  con- 
tinues to  explore  the  territory  east  of 
the  main  Pewabic  lode.  Operations 
have  been  somewhat  hampered  by  in- 
fluenza. At  present  ten  machines  are 
at  work.  Drifting  on  the  No.  12  amyg- 
daloid, cut  in  the  crosscut  from  the 
44th  level,  continues  in  fair  ground  in 
both   directions. 

Houghton — The  Mayflower-Old  Col- 
ony crosscut  is  in  50  ft.  The  manage- 
ment is  continuing  its  work  on  the 
policy  of  opening  this  broken  area 
without  any  unnecessary  outlay  by  the 
shareholders.  The  crosscut  is  at  a 
depth  of  1,710  ft.  and  was  started  in 
the  drift  at  a  point  100  ft.  from  the 
shaft. 

If  conditions  permit,  operations  at 
the  Arcadian  property  will  be  resumed 
before  April  15.  On  the  1,700-ft.  level 
80  ft.  of  drifting  was  done  when  oper- 
ations were  suspended  ie  1918  and 
seme  good  ground  was  opened.  Cross- 
cuts totaling  310  ft.  \n  length  were 
driven  on  this  level  and  112  ft.  on  the 
1,850-ft.  level. 

The  Calumet  &  Hecla  recently  an- 
nounced that  the  directors  would  de- 
clare no  dividend  for  the  current 
quarter. 

Winona  has  125  men  at  work  under- 
ground. The  140-ft.  crosscut  from  the 
15th  level  of  No.  4  King  Phillip  to 
Winona  No.  1,  to  provide  better  ven- 
tilation, has  been  completed  and  the 
sump  is  being  cut.  Following  this  the 
upraise  will  be  started.  The  crosscut 
was  140  ft.  long.  Stopes  in  No.  4 
King  Phillip  are  showing  well,  but  no 
large  increase  in  production  can  be 
secured  for  some  time,  owring  to 
scarcity  of  men. 

Gogebic  Range 

Ironwood — At  the  Eureka  mine,  No.  3 
shaft  is  shut  down  for  repairs,  which 
will  include  installing  some  steel  sets 
and  heavier  rails  in  the  skip  roads,  and 
the  renewal  of  the  blocking  throughout 
the  shaft. 

The  McKinney  Steel  Co.'s  new  gen- 
eral office  for  the  Gogebic  Range  has 
been  erected  at  the  Ironton  mine.  A 
new  engine  house  is  also  being  built 
for  the  Corrigan  shaft,  where  electric 
hoists  and  a  compressor  will  be  in- 
stalled. This  mine  probably  has  the 
largest  ore  reserves  in  sight  of  any  mine 
on  the  range,  but  it  has  not  yet  entered 


the  ranks  of  large  producers.  A  few 
years  ago  its  prospects  were  not  thought 
to  be  good,  but  recent  developments  indi- 
cate a  big  future  for  it. 

Menominee  Range 
Iron  River — All  mining  operations 
have  been  suspended  temporarily  at  the 
Bangal  mine  until  necessary  repairs 
can  be  made  to  the  shaft,  which  is  to 
be  concreted  from  the  collar  to  the 
ledge,  a  distance  of  about  150  ft.  It 
is  expected  that  the  work  will  require 
about  two  months. 

MONTANA 

Butte — The  Anaconda  Copper  Min- 
ing Co.  is  suffering  from  a  lack  of  ex- 
perienced miners  and  in  consequence 
was  compelled  to  suspend  mining  oper- 
ations at  the  Silver  Bow  and  the  Bell 
and  Diamond  shafts,  the  men  at 
these    properties    being    sent   to   other 


NEVADA 

Louisiana  Con.'s  New  Plant  Ready  Soon 
— Goldfield    Development    Levies    As- 
sessment— Nenzel  Crown  Point  and 
Rochester  Combined  To  Stay  Out 
of    Merger 

Tybo — It  is  semi-officially  announced 
that  the  mill  and  smelter  of  the  Louis- 
iana Consolidated  Mining  Co.  at  Tybo, 
65  miles  northeast  of  Tonopah,  will  be 
completed  and  in  operation  by  April  1. 
The  Tybo  mine  was  a  famous  pro- 
ducer of  silver,  lead  and  gold  in  the  50's 
and  70's.  Much  of  the  ore  now  pro- 
duced carries  more  or  less  zinc,  but 
it  is  believed  the  present  reduction 
plant  will  handle  this.  The  electric 
transmission  line  from  Belmont  to 
Tybo,  a  distance  of  nearly  40  miles, 
was  completed  some  time  ago,  and  a 
telephone    line    was    also    run    to    the 
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mines  to  help  fill  up  the  shifts.  Be- 
cause of  this  situation  fireproofing  of 
the  Bell  and  Diamond  shaft  was  begun. 
This  is  300  ft.  deep  and  is  one  of  the 
deepest  to  be  "gunnited"  with  cement. 
Raising  of  a  third  compartment  at 
the  Original  shaft  has  been  completed 
and  this  property  will  be  in  readiness 
to  resume  operations  April  I. 

Sinking  of  Butte  &  Superior's  No.  2 
shaft  at  the  Black  Rock  mine  is  pro- 
gressing at  the  rate  of  more  than  100 
ft.  monthly.  The  objective  is  the  2,350- 
ft.  level.  An  energetic  program  of 
development  is  under  way. 

Ore  shipments  from  the  Butte  Metals' 
Otisco  property,  just  to  the  south  of 
the  Davis-Daly,  are  approximating  100 
tons  daily,  This  company  was  organ- 
ized by  the  Hayden-Stone  interests. 
Shaft  sinking  has  begun  at  Mary  Louis. 

Elkhorn — The  Boston  &  Montana 
Development  Co.  expects  to  reach  the 
Park  vein  within  two  weeks.  Drifting; 
on  the  Blue  Jay  fissure  shows  a  con- 
tinuance of  a  good  .grade  of  milling 
rock.  Mill  construction  is  being  pushed. 
More  than  200  men  are  employed. 


camp.  This  work  has  all  been  done 
since  the  property  was  put  under  the 
management  of  F.  W.  Draper,  who  has 
also  opened  up  several  new  orebodies. 

Goldfield— The  Goldfield  Development 
Co.,  which  has  a  lease  on  the  mines  and 
mill  of  the  Goldfield  Consolidated  Co., 
as  well  as  some  nearby  properties,  has 
levied  an  assessment  of  three  cents  per 
share,  payable  at  once  and  delinquent 
Apr.  3,  1920.  This  comes  as  a  surprise, 
as  it  was  believed  that  the  company 
was  fully  financed  to  carry  out  its 
plans,  which  included  increasing  the 
capacity  of  the  Consolidated  mill  to 
2,000  tons  daily.  However,  the  de- 
pressed market  conditions  upset  the 
plans  and  the  assessment  resulted.  The 
company's  financial  statement  shows 
receipts  from  sale  of  stock,  $107,487.03, 
and  from  loans,  $36,000;  total,  $143,- 
497.03.  The  expenses  for  mining 
were  $71,789.78;  construction  and 
equipment,  $12,252.01;  mill  repairs  to 
date,  $43,553.76;  total,  $127,302.80. 

Rochester — A  special  meeting  of  the 
stockholders  of  Rochester  Nevada  Sil- 
ver Mines  Co.  wdll  be  held  at  Reno  on 
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March  22,  to  elect  a  board  of  directors 
for  the  ensuing  year.  The  annual  re- 
port is  ready  for  distribution.  The 
authorized  capitalization  will  be  mater- 
ially reduced,  as  it  has  been  decided 
that  the  Nenzel  Crown  Point  Mining 
Co.  and  the  Rochester  Combined  Mines 
Co.  will  not  be  taken  into  the  consoli- 
dation as  was  originally  proposed — at 
least  at  this  time.  Under  the  terms 
of  the  consolidation  the  parent  company 
will  issue  seven  thirty-seconds  of  its 
capital  stock  in  exchange  for  all  the 
issued  and  outstanding  stock  of  Roches- 
ter Mines  Co.;  four  thirty -seconds  for 
the  stock  of  the  Rochester  Merger 
Mines  Co.;  and  two  thirty-seconds  for 
that  of  the  Rochester  Elda  Fina  Min- 
ing Co.  The  new  company  takes  over 
all  the  rights,  assets,  etc.,  of  the  three 
companies  taken  into  the  consolidation 
and,  of  course,  also  assumes  their  lia- 


NEW   MEXICO 

Lordsburg — The  Co-operative  Mining 
Co.  has  started  its  60-ton  mill  and  is 
making  a  satisfactory  recovery. 

Joe  Hitchins  has  shipped  one  car  this 
month  of  good  copper  ore  from  the 
Atwood  property  and  will  have  an- 
other ready  in  two  weeks. 

February  shipments  from  the  Lords- 
burg district  totaled  14.5  cars  of  ore 
valued   approximately   at   $150,000. 

Work  has  been  started  by  M.  M. 
Crocker  on  his  lease  upon  the  J.  B. 
Foster  claims  which  adjoin  the  Bonney 
mine  on  the  south.  W.  Hughes  is  su- 
perintendent. 

Tyrone— C.  "W.  Mitchell,  represent- 
ing New  York  interests  who  have  taken 
over  the  Cora  Mitchell  mine  west  of 
Tyrone,  is  to   begin   work   at  once.     A 
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bilities.  It  is  claimed  that  the  physical 
condition  of  the  properties  is  better 
than   for  some  time  past. 

Yerington — The  Walker  River  Cop- 
per Co.,  J.  E.  Gelder,  manager,  has  re- 
ceived a  new  Traction  Star  drill  to  be 
used  in  testing  its  ground  to  a  greater 
depth.  It  is  announced  that  consider- 
able development  work  was  decided  up- 
on following  the  recent  visit  and  ex- 
amination by  R.  M.  Atwater,  Jr.,  of 
Ladenberg,  Thalman  &  Co.,  of  New 
York,  and  W.  Murray  Sanders,  con- 
sulting engineer  of  the  company. 
Satisfactory  results  have  been  secured 
in  experimental  work  on  a  leaching 
process  and  preparations  are  being 
made  to  install  a  50-ton  plant.  Electric 
power  will  be  secured  by  running  a 
branch  line  from  the  main  line  which 
goes  to  the  Thompson  smelter. 

The  Bluestone  Milling  &  Smelting 
Co.  has  laid  off  practically  all  of  its 
miners  and  carpenters,  the  few  men 
left  being  engaged  in  cleaning  up  about 
the  mine  and  mill.  The  Bluestone  has 
but  recently  completed  the  second  unit 
of  its  flotation  mill,  which  increased 
the  capacity   to   better   than    800   tons. 


mill  to  handle  the  dumps  is  included  in 
present  plans. 

UTAH 

Judge  M.  &  S.  and  Daly  West  To  Pay 

Dividends  April  1,  First  for 

Latter  in  Seven  Years 

Park  City — Iowa  Copper  stockhold- 
ers have  taken  enough  treasury  stock 
to  pay  off  the  present  indebtedness  as 
well  as  to  provide  funds  for  new  ma- 
chinery and  development  during  the 
next  three  months.  The  200-ft.  level, 
where  a  promising  fissure  has  been 
cut,    will    be    given    especial    attention. 

The  Judge  and  the  Daly  West,  the 
latter  now  under  the  same  management 
as  the  former,  will  pay  dividends  on 
April  1,  the  Judge  paying  12Jc.  a 
share  or  $60,000  and  the  Daly  West 
$37,500,  this  being  equal  to  15c.  a  share. 
The  dividend  by  the  Judge  brings  the 
total  to  $2,370,000.  The  Daly  West  is 
paying  its  first  dividend  in  seven  years; 
it  has  a  record  of  $6,643,000.  The  Daly 
West  has  been  extensively  developed 
during  the  last  two  years,  and  on  Jan.  1 
had   a  cash   balance   of  $142,000.     One 


orebody  opened  in  new  ground  above 
the  1, 200-ft.  level  of  the  adjoining 
Judge  mine  is  stated  during  the  last 
two  months  to  have  produced  on  an 
average  $1,000  a  day,  the  value  per 
ton  of  the  ore  having  e.xceeded  $100. 
The  ore  from,  this  property  is  silver- 
lead-zinc,  the  principal  value  being  in 
silver.  .January  and  February  earn- 
ings will  be  almost  sufficient  to  furnish 
dividends  for  the  next  six  months.  The 
new  ore  gives  evidence  of  occurring  in 
large  bodies.  On  Jan.  1,  the  Judge 
Mining  &  Smelting  had  a  cash  bal- 
ance of  $148,000  and  unsold  zinc 
amounting  to  $135,000.  January  earn- 
ings amounted  to  about  $45,000.  Ore- 
bodies  are  holding  out  well,  with  ex- 
cellent reserves,  it  is  stated.  The  com- 
pany has  on  hand  3,500  tons  of  zinc 
concentrates,  which,  at  the  present  rate 
of  production,  will  keep  the  electrolytic 
zinc  plant  running  for  a  year.  The 
production  of  the  latter  is  being  in- 
ci'eased  to  the  maximum  output  of  12 
tons  of  zinc  running  as  high  as  99.9 
per  cent  pure. 

MEXICO 

Chihuahua 
Parral — The  Alvarado  Mining  & 
Milling  Co.  is  reported  to  be  planning 
to  double  the  capacity  of  its  mills. 
The  present  plant  has  a  capacity  for 
treating  600  tons  of  oi-e  a  day.  Knauth, 
Nachod  &  Kuhne  and  the  Mexican  In- 
ternational Corporation  are,  it  is  un- 
derstood, acting  as  bankers  for  the 
company  and  shortly  will  offer  a  block 
of  common  stock  for  subscription,  the 
proceeds  of  which  will  be  used  for  the 
enlargement  of  the  mill  and  other  im- 
provements. Those  improvements  will 
be  completed  early  in   1921. 

Hidalgo 

Pachuca — Forty-two  of  the  136  min- 
ers who  were  caught  in  the  main  shaft 
of  the  El  Bordo  mine  at  Pachuca,  Hi- 
dalgo, were  unaccounted  for  late  on 
March  11,  thirty-six  hours  after  fire 
had  broken  out  in  the  shaft.  The  mine 
was  sealed  on  March  11  for  a  period  of 
twenty-four  hours  to  smother  the 
flames,  it  being  intended  to  open  it 
the  following  day. 

Sonora 
Tonichi — Buildings  of  the  Chicago 
Exploration  &  Development  Co.,  45 
miles  northeast  of  Tonichi  were  wrecked 
by  dynamite  about  three  weeks  ago  by 
renegades,  according  to  a  press  dis- 
patch from  Agua  Prieta.  The  report 
is  attributed  to  Franklin  B.  Harding 
consulting  engineer  for  the  company, 
who   said   the   loss   is   $125,000. 

Jalisco 
The  Espada  Mines  Co.  in  the  Hos- 
totipaquillo  district  is  operating  on  one- 
third  time  on  the  ore  dump.  It  is  re- 
pairing the  tramways  and  expects  to 
operate  the  mill  to  capacity  on  ore 
from  the  mines  shortly.  It  reports  that 
the  situation  as  regards  activities  of 
bandits  in  that  region  is  improving.  E. 
L.  Porch  is  president  and  Edward 
Thomas   manager. 


722 


Engineering    and    Mining    Journal 


Vol.  109,  No.  12 


MEN  You  SHOULD 
KNOW  ABOUT 


M.  K.  Shaler  may  be  addressed  at  66 
Rue  des  Colonies,  Brussels,  Belgium. 

J.  A.  Reid,  of  the  O'Brien  mine,  Co- 
balt, has  gone  to  Mexico  for  a  short 
trip. 

Arthur  W.  Jenks,  mining  engineer,  is 
in  New  York  City  in  the  interests  oi 
San  Francisco  clients. 

F.  P.  Cavanagh,  of  Philadelphia,  has 
been  making  examinations  in  the 
Lordsburg  district.  New  Mexico. 

Frederic  R.  Weekes,  233  Broadway, 
New  York  City,  has  left  for  Utah  and 
Montana  on  professional  business. 

J.  R.  Crenshaw,  mining  engineer. 
Eagle  Picher  Lead  Co.,  is  now  super- 
intendent of  leases  for  the  company. 

John  Smeddle,  of  Oatman,  Ariz.,  has 
left  for  Guanajuato,  Mexico,  where  his 
address  will  be  in  care  of  El  Cubo  Min- 
ing &  Milling  Co. 

J.  B.  Tyrell,  of  Toronto,  Canada,  has 
been  retained  by  the  National  Mining 
Corporation  of  London,  as  one  of  its 
consulting  engineers. 

George  A.  Smith  is  making  moving 
pictures  of  the  Hollinger  mine,  Porcu- 
rine  district,  for  the  Ontario  provincial 
government. 

R.  A.  Bryce  has  returned  to  Toronto 
from  Barkerville,  B.  C,  where  he  has 
been  developing  gold  properties  on 
Proserpine  Mountain. 

W.  J.  Olcott,  of  Duluth,  president 
of  the  Oliver  Iron  Mining  Co.,  is 
spending  a  few  weeks'  vacation  in 
California. 

Theodore  Simons,  professor  of  min- 
ing in  the  Montana  School  of  Mines, 
was  elected  chairman  of  the  Montana 
Section,  A.  L  M.  E.,  at  its  annual  meet- 
ing. 

Daniel  C.  Roper,  of  South  Carolina, 
Commissioner  of  Internal  Revenue,  who 
recently  resigned  his  office,  will  be  re- 
membered with  regret  by  those  repre- 
sentatives of  the  mining  industries  who 
had  occasion  to  confer  with  him  recently 
concerning  mining  taxes.  They  have 
been  impressed  wih  his  ability  and 
fairness. 

C.  E.  Julihn  has  been  designated  as 
district  engineer  for  the  U.  S.  Bureau 
of  Mines  for  the  Lake  Superior  dis- 
trict. This  is  to  be  in  addition  to  his 
duties  as  superintendent  of  the  Lake 
Superior  experiment  station  of  the 
bureau. 

John  Seward  has  resigned  as  general 
manager  of  Butters  Divisadero  Co., 
Divisadero,  Salvador,  and  returned  to 
the  United  States.  His  present  address 
is  No.  55,  "The  Enclosure,"  Nutley, 
N.  J. 

H.  M.  Motherwell,  safety  engineer 
with  the  Pennsylvania  Bureau  of 
Mines,  has  been  selected  to  head  the 
Mine  Safety  section  of  the  Safety  Con- 
gress to  be  held  in  Harrisburg,  March 
22--:7. 


Rudolf  Kudlich,  mechanical  engineer, 
Pennsylvania  Bureau  of  Mines,  will  at- 
tend the  Safety  Congress  held  by  the 
Pennsylvania  Department  of  Labor  and 
Industry,  at  Harrisburg,  Pa.,  March 
22-27. 

Donald  F.  Hewett,  of  Washington. 
D.  C,  is  in  Cuba  on  an  expedition  of 
one  or  two  months,  connected  with  the 
geological  investigation  of  certain  de- 
posits in  the  eastern  portion  of  that 
island. 

E.  E.  Grant,  of  Chicago,  executive 
secretary  of  the  Independent  Oil  Men's 
Association,  was  in  Denver  early  in 
March  arranging  for  the  Association 
meeting  to  be  held  there  Sept.  28  to 
Oct.   1. 

B.  O.  Pickard,  who  has  been  in  charge 
of  the  U.  S.  Bureau  of  Mines  station  at 
Houghton,  Mich.,  has  been  transferred 
to  the  California  station.  He  was  given 
a  dinner  at  the  Houghton  Club  on 
March  4. 

Carl  J.  Trauerman,  mining  engineer, 
of  Butte,  Mont.,  has  been  in  the  East 
since  early  in  March,  and  may  be  ad- 
dressed care  of  A.  I.  M.  E.,  United 
Engineering  Societies  Building,  29  West 
39th  Street,  New  York  City. 

D.  C.  MacKeller,  superintendent  of  the 
Annetta  mine,  Eagle-Picher  Lead  Co., 
Picher,  Okla.,  has  been  made  assistant 
general  superintendent  of  mines,  and 
Martin  Ritter,  mining  engineer,  takes 
his  place  as  superintendent  of  the  An- 
netta. 

Ralph  Arnold,  of  Los  Angeles,  chair- 
man of  the  national  Hoover-for-Presi- 
dent  committee,  opened  headquarcers 
for  New  York  and  the  East  in  the  Hotel 
Pennsylvania,  New  York  City,  on  March 
12.  F.  W.  Dowing  is  temporarily  in 
charge. 

Waldemar  T.  Schaller,  chemist  in  the 
Division  of  Physical  and  Chemical  Re- 
search, United  States  Geological  Sur- 
vey, has  resigned  to  accept  a  position 
with  the  Great  Southern  Sulphur  Co., 
Inc.,  of  New  Orleans,  La.,  operating  at 
Orla,  Texas. 

H.  L.  F.  Blake,  explorer  and  mine- 
ralogist, has  left  Quebec  with  a  party 
to  explore  the  Ungava  region  of  north- 
ern Quebec.  The  expedition  is  in  the 
interests  of  a  wealthy  British  sjmdi- 
cate  planning  to  develop  the  mineral 
resources  of  the  region,  and  will  not 
return   until   October. 

George  L.  Nye,  special  counsel  for 
the  American  Mining  Congress,  left 
Denver  for  New  York  March  20.  He 
will  appear  for  that  organization  be- 
fore the  commissioner  of  the  Federal 
Trade  Commission,  at  a  hearing  com- 
mencing March  24,  to  receive  testi- 
mony in  proceedings  instituted  against 
the  Minerals  Separation  Co.,  Ltd. 

John  D.  Galloway,  formerly  with  the 
Department  of  Mines  of  British  Colum- 
bia and  recently  with  the  Doherty 
Operating  Co.  of  New  York,  has  re- 
sumed his  former  duties  as  district 
mining  engineer  of  Mineral  Survey 
Dist.  No.  2.  His  headquarters  are  at 
Hazelton.  B.  C.  While  with  the  Do- 
herty Co.  he  WHS  sent  to  Mexico. 


Van.  H.  Manning  has  not  resigned  as 
Director  of  the  U.  S.  Bureau  of  Mines 
to  take  a  position  with  the  National 
Petroleum  Institute,  as  published  in  a 
Chicago  petroleum  journal.  Dr.  Man- 
ning's name  has  been  mentioned  in 
connection  with  the  research  work 
which  may  be  undertaken  by  the 
National  Petroleum  Institute. 

H.  C.  Smith,  formerly  superintendent 
of  the  Utah  Copper  Co.'s  Magna  mill 
at  Garfield,  Utah,  has  been  appointed 
superintendent  of  Ray  Consolidated 
Copper  Co.'s  mill  at  Hayden,  Ariz.  He 
succeeds  D.  D.  Moffatt,  who  was  recently 
made  consulting  engineer  in  charge  of 
all  the  mills  belonging  to  the  Jackling 
interests.  Mr.  Smith  recently  accom- 
panied L.  S.  Gates,  assistant  general 
manager  of  Utah  Copper  Co.,  and  Mr. 
Moffatt  on  a  tour  of  inspection  of  the 
properties  in  the  Hayden  district. 

Fernando  C.  Fuchs,  Peruvian  Min- 
ister of  Finance,  is  making  a  brief  stay 
in  the  United  States,  being  a  delegate 
to  the  Second  Pan-American  Financial 
Conference  at  Washington,  D.  C.  Mr. 
Fuchs  is  a  mining  engineer  and  geolo- 
gist and  has  contributed  at  intervals 
to  the  Engineermrj  and  Mining  Joiirnal. 
He  is  an  excellent  example  of  a  mining 
engineer  in  public  life,  having  served 
successively  as  a  city  councillor  in  Lima, 
as  a  member  of  the  Peruvian  congress, 
and  finally  as  Minister  of  Finance.  All 
his  public  service  comes  after  many 
years  of  active  experience  in  directing 
mining  operations. 


Obituary 


John  J.  Pearce,  locator  of  the  Com- 
monwealth ledge,  and  after  whom 
Pearce,  Cochise  County,  Ariz.,  was 
named,  died  of  influenza  at  Oakland, 
Cal.,  at  the  end  of  February.  The 
Commonwealth  mine  closed  down  per- 
manently in  1917. 

L.  A.  Snyder,  a  mine  manager  with 
expei'ience  in  Nevada,  Arizona,  Cali- 
fornia, New  Mexico,  Mexico,  and  Cen- 
tral America,  died  of  influenza  at  Ely, 
Nev.,  on  March  5,  in  his  66th  year. 
During  the  past  three  years  Mr.  Snyder 
had  been  in  charge  of  the  Siegel  mines 
at  Schellboume,   Nev. 


The  I'ennsylvania  State  Safety  Con- 
gress will  meet  at  Harrisburg,  Pa.,  in 
the  State  capitol  during  the  week  March 
21-27.  The  congress  has  been  called  by 
C.  B.  Connelly,  Commissioner  of  Laboi 
and  Industry,  with  the  avowed  object 
of  working  out  "A  practical  program 
for  industrial  safety  that  will  touch 
every  industry  in  the  Commonwealth. 
Among  the  prominent  persons  expected 
to  address  the  congress  are  C.  M. 
Schv.ab  an  I  ."^.-niuel  Gompers. 
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Court  Decisions  in  Mining  Cases 


By      Wellington      Gustin 


Claims  Under  Federal  Coal 
Land  Act  Construed 

Mortgage  May  Provide  for  SaUsfaction 

Out   of    Lands — Relinquishment    of 

Claims  SuflScient  Consideration 

In  the  case  of  George  Weikel  and 
others  against  Syrenus  A.  Davis  and 
others,  involving  coal-land  rights  in  the 
State  of  Washington,  it  appears  that 
these  parties  entered  upon  and  im- 
proved certain  coal  lands  in  Lewis 
County,  Wash.,  long  prior  to  the  Gov- 
ernment survey  thereof.  The  survey 
showed  that  the  filings  and  claims  of 
plaintiffs  seriously  conflicted  with  those 
of  defendants.  The  former  made  in- 
dividuel  claims  and  filings;  the  latter 
claimed  and  filed  collectively  as  an  as- 
sociation, which  under  the  coal-land 
laws  entitled  them  to  320  acres.  Pend- 
ing a  hearing  to  determine  the  prefer- 
ence rights  of  the  parties,  they  got 
together  and  executed  a  written  agree- 
ment to  avoid  the  uncertainties  of  liti- 
gation, as  the  insti-ument  recited.  By 
its  terms,  the  plaintiffs  agreed  for  a 
consideration  of  $27,000  to  withdraw 
all  their  claims  to  the  lands,  to  re- 
linquish their  rights  to  the  United 
States  Government,  and  to  lend  their 
assistance  to  aid  defendants  to  obtain 
patent  from  the  Government,  and  that 
after  issue  of  this  Government  patent 
the  defendants  were  to  give  plaintiffs 
a  first  lien  upon  the  lands  to  secure 
payment  of  $26,000  and  interest,  the 
instrument  to  distinctly  state  that  the 
defendants  should  not  be  personally 
liable  for  any  part  of  this  payment. 

Thereafter  defendants  received  pa- 
tent on  320  acres  of  the  coal  lands  as  an 
association,  and  mortgage  covering  the 
land  was  executed  and  delivered.  By 
terms  of  mortgage  the  mortgagees 
were  to  look  exclusively  to  the  land  for 
reimbursement.  Later,  the  defendants 
being  in  default  on  the  mortgage,  this 
action  was  brought  to  foreclose  the 
mortgage.  The  trial  court  dismissed 
the  action,  and  the  plaintiffs  appealed. 

Now,  2347  and  following  sections  of 
the  U.  S.  Revised  Statutes  regulate 
the  entry  and  acquiring  of  coal  lands. 
They  provide  that  any  citizen  above  the 
age  of  twenty-one  years,  or  any  asso- 
ciation of  persons  severally  qualified, 
may  enter  a  quantity  of  vacant  coal 
lands  of  the  United  States,  not  exceed- 
ing 160  acres  to  such  individual  person, 
or  320  acres  to  such  association. 

On  the  appeal,  the  defendants  con- 
tended the  instrument  was  not  a  mort- 
gage, because  the  mortgagors  did  not 
become  personally  liable  under  the 
mortgage.  But  the  Supreme  Court  of 
Washington  held  this  to  be  unneces- 
sary. Again,  the  contention  was  that 
f  the  withdrawal  of  claims  to  the  con- 
tested mineral  lands,  and  the  relin- 
quishment to  the  Government,  was  an 


insufficient  consideration  for  either  the 
original  contract  or  the  mortgage;  but 
again,  the  court  said,  the  plaintiffs  re- 
leased, and  respondents  received,  valu- 
able rights,  and  this  was  a  valid  and 
sufficient  consideration. 

The  defendants  further  contended  the 
original  contract  and  the  mortgage 
were  void  because  they  were  in  viola- 
tion of  the  Federal  Coal  Lands  Act  and 
against  public  policy. 

But  the  defendants  contended  the 
instrument  sought  to  be  foreclosed  was 
not  a  mortgage  at  all,  but  an  agree- 
ment, conceived  in  fraud,  whereby  de- 
fendants were  to  acquire  the  coal  lands 
for  the  plaintiffs,  thus  giving  them 
more  lands  than  they  could  lawfully 
acquire  under  the  Coal  Land  Act;  that 
the  whole  business  was  a  conspiracy 
and  fraud  to  defeat  the  Government. 
On  this  angle  of  the  case  the  court 
found  the  facts  did  not  substantiate  the 
contentions. 

Therefore  the  judgment  was  reversed, 
with  instructions  to  foreclose  the 
mortgage. 


Damage  to  Lands  by  Muck  and 
Rock  From  Ore  Washers 

Plaintiff  recovered  damages  for  in- 
jury done  to  his  land  by  defendant's 
maintenance  and  operation  of  ore  wash- 
ers situated  on  its  land  above  plain- 
tiff's land  and  property. 

Defendant  showed  that  the  polluted 
waters  had  been  carried  down  on  plain- 
tiff's land  for  ten  years  previously  with- 
out complaint,  and  by  his  acquiescence, 
and  therefore  he  was  now  estopped  to 
set  up  claim  for  damages.  But  the  dam- 
ages claimed  were  for  injury  for  the 
year  next  preceding  the  suit,  and  the 
court  held  the  action  was  not  barred, 
being  different  fi-om  other  like  injury, 
acquiesced  in  by  plaintiff,  during  the 
preceding  ten   years. 

Where  the  evidence  went  to  show- 
damages  from  the  crop  destroyed,  and 
the  defendant  company  asked  for  an 
affirmative  charge  to  be  given  to  the 
jury,  on  the  ground  that  the  proper 
measure  of  damages  for  temporary  in- 
jury to  lands  is  the  difference  in  rental 
value  of  the  land  plus  the  expense  of 
restoration,  a  point  to  which  no  evi- 
dence was  addressed  in  the  suit,  this 
charge  was  properly  I'efused,  the  court 
held.  But  where  the  testimony  in  the 
case  detailed  the  injuries  to  the  land 
and  stated  its  value  before  and  after, 
leaving  the  jury  to  infer  the  damages 
to  be  assessed,  the  court  held  that  it 
was  properly  admissible.  If  plaintiff's 
land  was  damaged  solely  by  the  acts 
of  defendant  in  depositing  water,  muck, 
and  rock  from  an  ore  washer,  defend- 
ant was  responsible  for  the  whole  of 
the  damage — Tennessee  Coal,  Iron  &  R. 
Co.  vs.  Bunn,  Supreme  Court  of  Ala- 
bama, 79  So.  360. 


Kennedy  Oil  Co.  Denied  Relief 
in  Suit  Against  Meyers 

Court    Refuses   To   Recognize   Perform- 
ance cf  Contract  Through  Organiza- 
tion of  Unincorporated  Company 

In  West  Virginia  a  suit  was  brought 
in  Kanawha  County  by  W.  A.  Kennedy. 
H.  C.  Nease,  G.  N.  Hancock,  M.  C. 
Barger,  M.  A.  Boland,  S.  B.  Thomas, 
and  C.  J.  Van  Fleet  against  L.  D. 
Burns,  G.  W.  Stage,  Samuel  H.  Meyers, 
and  A.  C.  Lawrence,  to  compel  specific 
performance  of  a  contract  or  option, 
made  between  Meyers  and  Kennedy  and 
Van  Fleet,  July  18,  1918. 

It  appears  that  Meyers  was  the 
lessee  of  an  oil  and  gas  lease  in  Kana- 
wha County,  and  he  gave  an  option  or 
contract  to  Kennedy  and  Van  Fleet, 
providing  that  the  latter  were  to  have 
"the  exclusive  right  for  a  period  of' 
sixty  days"  "to  organize  a  company  and 
take  over  to  such  company"  the  lease, 
and  upon  organization  of  said  company 
the  lease  was  to  be  so  conveyed  in  con- 
sideration of  the  issue  to  Meyers  of 
cne-sixteenth  of  the  stock   issued. 

Kennedy  and  Van  Fleet  were  to 
raise  a  sufficient  amount  to  equip  and 
drill  one  well  on  the  premises  to  the 
Berea  sand,  or  to  its  estimated  depth. 
No  company  was  incorporated,  but 
Kennedy  and  Van  Fleet  sold  fractional 
parts,  or  interests,  in  the  lease  to  cer- 
tain other  individuals  with  whom  they 
associated  themselves,  and  formed  an 
unincorporated  company  under  the 
name  of  the  Kennedy  Oil  Co. 

That  company  issued  certificates  of 
shares  in  the  leasehold  to  each  member. 
Three  of  the  plaintiffs  engaged  A.  C. 
Lawrence  to  drill  a  well.  The  latter 
was  to  furnish  all  necessary  funds 
and  was  to  have  fifty  shares  of  stock 
and  to  be  reimbursed  to  62*  per  cent  of 
his  outlay  if  the  well  proved  productive. 
The  company  issued  a  certificate  to 
Meyers,  certifying  he  was  the  owner 
of  "shares  of  the  Kennedy  Oil  Co.,  full 
paid  and  non-assessable,"  and  further 
st.ating  that  the  owner  was  entitled  to 
one-sixteenth  of  all  dividends. 

The  certificate,  together  with  a  form 
of  deed  intended  to  be  executed  by 
Meyers,  conveying  his  interest  in  the 
lease  to  W.  A.  Kennedy,  was  presented 
to  said  Meyers.  He  declined  to  accept 
it  or  to  execute  the  deed,  on  the  ground 
that  the  condition  of  the  option  or  con- 
tract had  not  been  complied  with;  that 
the  formation  of  a  corporation  was  the 
only  kind  of  a  company  contemplated. 
Action  to  enforce  specific  performance 
of  the  option  contract  was  then  begun. 
The  Court  of  Common  Pleas  decreed 
the  performance,  but  the  Circuit  Court 
reversed  this  decree  and  dismissed  the 
case,  and  the  Supreme  Court  of  Appeals 
of  West  Virginia  has  affirmed  this  de- 
cision   of    the    Circuit    Court. 
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Silver  and  Sterling  Exchange 




Sterling 
Kxohange 

Silver 

March 

Sterling 
Exchange 

Silver 

March 

New  York. 
Cents 

London, 
Pence 

691 

70 

70J 

New  York.         London. 
Cents               Pence 

11 
12 
13 

380    ■ 

370 

3681 

121 
117 
117 

15 
16 
17 

365 
3  70  J 
373 

1174             70J 
118              67i 
121              65  J 

New  York  quotations  are  as  reported  by  Handy  &   Harman  and  arc  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of  stcrhng  silver.  9.'.o  hne. 


Daily  Prices  of  Metals  in  New  York 


Mivrc'.i 


11 

12 
13 
15 
16 
17 


Copper 


Electrolytic 


18.10@18.20 
IS  10@18  20 
1^  10(518  20 
18,00@18,  10 
17  95@18.05 
17  90@18_00 


Tin 


99  Per  Cent 


621 

62 

625 

6U 

61 
60'. 


Straits 


63i@64 

63 
63  @63^ 

621 
(AhCa.62 
6r(fl6U 


Lead 


NY. 


9  2S@9.50 
9  20@9  45 
9.15@9.40 
9  10(a9  35 
9.00(a9  30 
9  00(511  25 


St.  L. 


9.00@9J 
8  95@9i 
8  95@9J 
8  95@9| 
8  90(^9,10 
8  85@9   10 


Zino 


St.  L. 


8  60@8  70 
8  60@8  65 
8.55(^8.65 
8.50(^8.55 
8  45,@8  SO 
8  35(g8  40 

r.Ws  of  the  m^etaUfor^K  deliveries  conltituting  the  major  markets,  reduced  to  basia  ofNew  \  ork.  cash. 

"%\,:«fo^Sor1lp;er\re°frlr'drnV^7forms  of  wire  bars,  ingot.bars  and  cakes  For  ingots  an  extra 
of  0  ^50  perl^b'Ts  changed  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0  1250.  per  lb.  „,j;n,rv  Primp  Western  brands.  We  quote  New  York  price  at  3.ic.  per  100 
lb.  a^ov^s"  Lo^'.  "tL  fs  quo"t:dt"X  b^iro^sporAm^rican  tin,  9^9  per  cent  grade,  and  spot  Straits  Un. 


London 

Copper 

Tin 

Lead 

Zii 

IC 

Standard 

Electro- 
lytic 

March 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3  M 

11 

12 

]:- 

15 
16 
17 

1081 
110 

1081 

107 

103 

IIH 
1131 

iiij 

110 
106 

115 

117 

il7 
117 
116 

388 
3871 

3S.3i 

372 

358 

393 
3921 

388' 
377 
363 

491 
481 

471 
45 

5U- 

50i 

49  j 

47 

44^ 

^  5 
55 

54' 

53 
51 

58 
58 

57' 

xho  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.    .Ml  prices  arc  in  pounds 
-:ii.g  per  ton  of  2.240  lb. 


Metal  Markets 

New  York.  March  17,  1920 
A  general  tendency  to  decline  fea- 
tured the  metal  market  during  the  last 
week,  London  apparently  setting  the 
pace  in  this  regard.  The  upheaval  in 
Germany  caused  less  of  a  disturbance 
than  might  have  been  expected.  But 
little  metal  has  been  purchased  for 
German  account,  and  political  trouble 
in  that  country  was  anticipated. 

Foreign  money  was  in  general  steady, 
with  slight  increases  in  the  value  of 
sterling,  marks,  francs,  and  the  Scandi- 
navian units. 

Transatlantic  freights  were  unchanged 
r.nd  transpacific  rates  remained  at  $12 
from  Hongkong  and  Kobe  to  San 
Francisco. 


Copper 

Producers  seemed  anxious  to  sell 
during  the  preceding  week,  in  order  to 
prevent  further  piling  up  of  stocks,  and 
in  the  competition  to  market  Ihoir 
metal,  the  price  showed  a  declining 
tendency.  Some  of  the  smaller  pro- 
ducers were  unwilling  to  meet  the  drop, 
and  early  in  the  week  were  able  to  get 
up  to  18Jc.,  but  this  does  not  represent 
the  major  market.  In  the  neighbor- 
hood of  18c.,  tho  price  proved  very 
attractive  for  several  large  consumers 
who  had  been  holding  off  for  their 
F  jcon  l.-o-tarter  requirements,  and  total 
sales  wv-i-e  greater  than  for  some  time. 
At  least  on^  of  the  big  producers  cut 
prices  a  shade  under  18c.  to  tempt 
bargain  hunters. 

Brass  makers  are  absorbing  some  of 
the  Government's  war  stock  of  second 
hand  copper,  which  has  also  hat   a  ten- 


dency to  depress  the  market.  However, 
the  general  sentiment  is  that  it  is  un- 
likely that  the  price  will  drop  much 
below  18c.,  for  consumers  realize  that 
copper  is  very  cheap  at  this  figure,  and 
producers  will,  no  doubt,  take  steps  to 
curtail  production  if  forced  to  sell  at  a 
lower  price. 

Copper  Sheets — No  change  in  base 
price  of  29ic.  per  lb.  set  early  in  Janu- 
ary. Copper  wire  erratic,  quoted  21i 
(a)22c. 

Tin 
Spot  tin  has  been  quiet,  and  little 
business  was  done,  due  to  the  fact  that 
the  New  York  market  was  lower  than 
the  cost  of  export.  A  good  business 
was  done  in  futures,  dealers  and  con- 
sumers being  active  buyers,  particularly 
tin-plate  manufacturers.  A  sharp 
drop  in  London  yesterday  was  reflected 
to  some  extent  here,  although  the  local 
market  was  comparatively  steady. 

Electrolytic  tin  was  quoted  as  fol- 
lows: March  11,  64c.;  March  12,  631 
@63ic.;  March  13,  622c.;  March  15, 
61ic.;  March  16,  61Sc;  March  17,  61ic. 
Straits  tin  for  future  delivery  is 
quoted  as  follows:  March  11,  64i@ 
643c.;  March  12,  64(a)64ic.;  March  13, 
64@64Jc.;  March  1,5,  63@63Jc.;  March 
16,  62g(a)63Jc.;  March  17,  62(a>62Jc. 

Arrivals  of  tin  during  the  week  have 
been:  March  10,  70  tons  from  London 
and  75  tons  from  Liverpool;  March  13, 
25  tons  from  London;  March  15,  35  tons 
from  Singapore. 

Lead 
Lead  declined  during  the  week,  along 
with  other  metals,  and  yesterday  and 
today  one  producer  was  offering  it  at 
9c.  delivered  in  New  York.  Some  small 
lots  of  metal  for  spot  delivery  were 
held  at  close  to  9Jc-  early  in  the  week, 
but  buyers  for  the  most  part  preferred 
to  wait.  A  shipment  of  lead  to  New 
Y'ork  found  the  market  weak,  and  the 
price  was  progressively  reduced  to  near 
9c.  to  find  buyers.  Large  consumers  in 
the  market  for  future  delivery  were  in- 
clined to  stand  ofT  and  see  how  far  the 
drop  would  go  before  providing  for 
their  requirements. 

One  big  feature  which  tended  to 
weaken  the  market  was  the  fact  that 
lead  could  be  bought  in  London  for 
slightly  under  8c.  Large  sellers  had  no 
hesitation  in  selling  here  for  9c.  or 
better,  with  this  fact  in  mind.  An- 
other factor  is  the  improvement  in  pro- 
ducing   and    transportation    conditions. 

Zinc 
The  market  has  been  declining  dur- 
ing the  week,  and  Prime  Western 
wades  sold  down  below  8Jc.,  St.  Louis, 
following  a  steady  drop  on  the  London 
.iiarket,  where  the  metal  fell  yesterday 
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from  £57  to  £543.  Today,  zinc  was  to 
be  had  in  London  at  8c.,  and  in  St. 
Louis  at  8.45c.  and  under.  Business 
here  is  dull  owing  to  the  fact  that  pro- 
ducers are  not  generally  willing  to 
accept  current  offers.  Producers  of 
high-grade  zinc  were  pretty  well  sold 
out  and  were  unwilling  to  meet  the  drop 
in   Prime   Western   grades. 

Zinc  Sheets— $12.50  per  100  lb.,  less 
8  per  cent  on  carload  lots. 

Gold.  Silver  and  Platinum 

Gold  was  quoted  in  London  as  fol- 
lows: March  11,  107s.  2d.;  March  12, 
112s.  Id.;  March  13,  112s.  Id.;  March 
15,  112s.  4d.;  March  16,  Ills.  6d.; 
March   17,   110s. 

Foreign  Exchange — The  news  from 
Germany  caused  a  violent  fluctuation 
in  the  value  of  the  mark  and  brought 
the  price  back  to  1.11c.  on  Monday. 
Tuesday's  dispatches  predicting  the 
continuance  of  the  Ebert  government 
in  power,  however,  caused  the  rate  to 
strengthen  to  1.36c.  Sterling  yester- 
day showed  unexpected  strength  again, 
closing  at  $3.73,  and  the  predicted  reac- 
tion from  the  sudden  jump  upward  has 
not  yet  been  experienced.  Canadian 
exchange  is  about  the  same,  the  New 
York  discount  being  from  11  to  12  per 
cent.  Tuesday's  quotations  in  units 
to  the  dollar  were:  Francs,  13.40;  lire, 
18.12.  In  cents  to  the  unit:  Japan,  yen, 
46.25;  Argentina,  101.90;  Brazil,  Rio, 
27.75;  Austria,  kronen,  0.43. 

Silver — The  London  market  closes 
•weak  and  lower  at  65iSd.,  due  to  pres- 
sure of  Continental  selling.  Shipments 
of  coin  from  France  and  Germany  are 
being  melted  down  and  sold  in  the  Lon- 
I'on  market,  and  with  lack  of  any  India 
demand  this  supply  is  more  than  suffi- 
cient to  take  care  of  local  needs  in 
London,  with  the  result  that  silver  has 
recently  been  shipped  from  London  to 
New  York  to  take  advantage  of  the 
higher  price  for  silver  prevailing  in  this 
market. 

While  this  movement  has  not  been 
large,  it  is  nevertheless  indicative  of 
the  situation.  Our  New  York  market 
the  past  week  has  held  around  $1.18, 
due  to  renewal  of  China  demand,  and 
also  to  lack  of  any  pressure  to  sell  by 
producers  in  this  country.  The  inability 
of  buyers  and  sellers  to  get  together  on 
a  price  has  resulted  in  a  small  business 
bemg  done  the  past  week. 

Mexican  dollars  at  New  York:  March 
11,  925;  March  12,  893;  March  13,  89S; 
March  15,  895;  March  16,  90g;  March 
17,  911. 

Platinum  —  Market  dull,  $135@$140 
per  oz. 

Palladium — $130@$135  per  oz.  No 
movement. 

Iridium — Quoted  at  $300.    Scarce. 
Other  Metals 

Aluminum — Ingot  33c.  per  lb.  Mar- 
ket firm. 

Antimony — Demand  fair.  Ordinary 
brands  quoted  ll@114c.  with  futures  at 
lU@12c.;  W.  C.  C,  llic,  and  Cook- 
son's  spot,   14-ic. 

Bismuth  —  Unchanged  at  $2.50  for 
500-lb.  lots. 


Cadmium  —  Unchanged  at  $1.40  @ 
$1.50  per  lb. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.     Unchanged. 

Quicksilver  —  Increased  demand. 
Quoted  at  $93(S)$95  per  75-lb.  flask. 
San  Francisco  telegraphs  $85  strong. 

Other  Ores  and  Minerals 

Pyrites — Spanish  pyrites  is  quoted  at 
16c.  per  unit  for  furnace-size  ore,  free 
from  fines,  c.i.f.,  Atlantic  ports. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  are 
as  follows:  Old  Rswige  bessemer,  $7.45; 
Old  Range  non-bessemer,  $6.70;  Mesabi 
bessemer,  $7.20;  Mesabi  non-bessemer, 
$6.55.  The  following  are  the  Port  Henry 
base  prices:  Old  Bed  furnace  ore,  $5.80 
per  long  ton;  Old  Bed  concentrates,  63 
per  cent,  $6.75;  Harmony  cobbed  ore, 
63  per  cent,  $6.70;  New  Bed  low  phos- 
phorus, 65  per  cent,  $9.50;  lump  ore 
for  fix,  $7.  Most  of  the  Eastern  iron 
ore  output  for  1920  has  been  sold. 

Sulphur — Practically  no  change  has 
taken  place  in  the  situation  of  this 
mineral. 

Chrome  Ore — Quoted  70@75c.  per 
unit  for  48  per  cent  material. 

Molybdenum  Ore — Little  movement 
in  the  market.  Nominal  price  remains 
at  75c.  for  90  per  cent  concentrates. 

Tungsten  Ore — The  market  is  very 
quiet  with  prices  ranging  from  $6  to 
J6.50  per  ton  for  Chinese  ore. 

Graphite  —  Present  quotations  for 
crucible  flake  are:  86  per  cent,  8c.  per 
lb.;  88  per  cent,  8Jc.  per  lb.;  90  per 
cent,  9c.  per  lb.;  92  per  cent,  9Jc.  per 
lb.  delivered.  The  only  changes  are 
those  due  to  the  fluctuations  of  foi-eign 
exchange  which  eff'ect  import  ship- 
ments. 

Uranium  Ore  (Camotite)  —  $2.75@ 
$3  per  lb.  of  96  per  cent  V,0,,  minimum 
2  per  cent  UiOs. 

Vanadium  Ore— $6  per  lb.  of  99  per 
cent  VjOs  contained. 

Ilmenite. — 2c.  per  lb.  of  52  per  cent 
TiO.. 

Rutile — lie.  per  lb.  of  95  per  cent 
TiO=. 

Feldspar — Quoted  nominally  at  $13.50 
(5)$18,  f.o.b.  New  York. 

Fluorspar — Acid-grade,  lump,  $30@ 
$45  per  ton;  ground,  $52@$57  per  ton. 
Gravel,  $25  per  net  ton. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  March  13 — Zinc  blende, 
per  ton,  high  $55.10;  basis  60  per  cent 
zinc,  premium  $53(5)$51;  Prime  West- 
ern, $50;  fines  and  slimes,  $47.50@$45; 
calamine,  basis  40  per  cent  zinc,  $35. 
Average  settling  prices:  Blende,  $52.10; 
calamine,  $37.64;  all  zinc  ores,  $51.42. 

Lead,  high,  $106.20;  basis  80  per  cent 
lead,  $105;  average  settling  price,  all 
grades  of  lead,  $104.40  per  ton. 

Shipments  the  week:  Blende,  10,614; 
calamine,  610;  lead,  1,462  tons.  Value, 
all  ores  the  week,  $727,700. 

Shippers  are  again  receiving  cars 
more  in  proportion  to  their  needs,  but 


still  can  use  a  further  increased  supply. 
Purchases  were  light  this  week,  buyers 
offering  only  $50  basis  Prime  Western, 
with  sellers  holding  firm  for  higher 
figures. 

Buyers  with  large  advanced  pur- 
chases and  with  hundreds  of  thousands 
of  dollars  paid  the  sellers,  are  more 
desirous  of  shipping  than  buying  addi- 
tional tonnage.  Though  approximately 
20,000  tons  of  unsold  ore  has  accumu- 
lated, there  are  50,000  tons  sold  and 
partly  paid  for.  Some  buyers  are  now 
estimating  that  there  is  money  ad- 
vanced on  around  20,000  tons  that  has 
not  been  produced,  and  they  are  getting 
anxious  for  a  nearer  approach  to  air 
accounting. 

Platteville,  Wis.,  March  13— High- 
grade  blende  remained  unchanged  at  a 
nominal  base  of  $52  to  $54  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $105 
per  ton.  Shipments  for  the  week  are: 
Blende,  1,290;  calamine,  150;  lead,  131 
tons.  Year  to  date:  Blende,  16,259; 
calamine,  870;  lead,  1,556,  sulphur  ore, 
106  tons.  During  the  week  2,225  tons 
blende  was  shipped  to  separating 
plants. 

Iron  Trade  Review 
Pittsburgh,  March  16,  1920 

Heavier  deliveries  of  steel,  due  to 
increased  production  rather  than  better 
freight  movement,  are  having  t'le 
effect  of  reducing  tlie  nervousness  of 
steel  buyers,  who  are  also  encouraged 
by  the  counsels  of  conservative  steel 
manufacturei-s  and  by  their  observation 
that  the  railroads  are  not  buying  any 
inordinate  quantities  of  steel.  The 
result  is  that  buyers  are  not  paying  as 
fancy  prices  as  formerly  for  prompt 
deliveries.  If  they  do  not  get  altogether 
enough,  they  operate  at  a  somewhat 
restricted  rate  for  a  time.  The  highest 
price  done  on  black  ?heets,  prompt  mill 
lots,  was  10c ,  in  the  last  week  in 
February;  in  the  last  week  the  highest 
price  obtained  was  8c.  Prices  of  ather 
descriptions  of  steel  for  prompt  ship- 
ment are  a  shade  easier,  but  do  not 
show  the  percentage  decline  that  has 
occurred  in  sheets  Sheet  bars  ai-e  also 
easier,  at  $70  to  $80;  two  or  three 
weeks  ago  $90  was  paid. 

A  safe  and  sane  market  for  steel 
products  is  thus  gradually  becoming 
assured,  with  enough  steel  to  meet  all 
requirements,  and  those  investors  in 
works  of  construction  who  have  lately 
had  little  interest  are  likely  to  be 
encouraged  to  consider  the  matter  of 
going  ahead  with  their  projects. 

Pig  Iron — The  market  is  extremely 
quiet  as  to  inquiries  and  transactions, 
and  offerings,  particularly  by  middle 
interests,  are  becoming  conspicuous. 
On  odd  lots  regularly  quoted  prices 
might  perhaps  be  shaded  50c.  or  $1, 
whereas  a  few  weeks  ago  foundry  iron 
at  any  rate  commanded  several  dollars' 
pren.ium  for  prompt.  The  probability 
is  that  there  will  be  a  mild  decline  in 
pig  iron,  say  within  two  or  three 
months.  We  quote:  Bessemer,  $42; 
basic,  $41.50;  foundry,  $42;  malleable, 
$43.25,  f.o.b.  Valley  furnaces,  freight 
to  Pittfburgh  being  $1.40. 
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Mining  Stocks 

Week  Ended  March  13,  1920 


Esch. 


High 
COPPEK 


Low 


Last 


Last  Div. 


Adventure 

Ahiiipck 

Ahiskti-B.C 

Alguniah 

AlloilCE 

AriMronda 

Ariz.  Coni'l 

Bic  I-p<ige  

Bingham  Mines.... 

Boston  &  Kly 

Biittf  &  Bal 

Butte  &  Lond 

Calaveras 

Calumet  &  Ariz 

Calumet  &  Hecla.. 
Caluniet  &  Jerome 

Can.  Copper. 

Centennial 

Cerro  de  Pasco .... 

Con.  Ariz 

Con.  Copper  M..  . 

Chile  Cop 

Chino 

Cop.  Kange 

Crystal 

Crystal  Cop  (old) . 

Daly- West 

Davis-Daly 

East  Butte 

First  Nafl 

Franklin 

■Gadsden  Copjf  2r.. . 

•Granby  Consol 

Greene-Can 

Hanoock 

Helvetia 

Houghton 

Howe  Sound 

Indiana 

Inspiration  Con.... 

Iron  Cnj) 

lole  Royale 

Jerome  \'erde 

Konnecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Chief 

Maenia  Copper. .  . 

Majestic 

Mason  Valley 

Mas.s  Con 

Mayflewor 

Miami 

Michigan 

Mohawk 

Mother  Lode(New) 

Nev.  Con 

Nixon  Nev 

Nev.  Dougla.<$ 

New  Areadian 

New  Baltic 

New  Cornelia 

North  Butte 

North  Lake 

Ohio  Copper 

Oneeo 

Ojibway 

Old  Dominion 

Osceola 

Quincy 

Hay  Con 

Ray  Hercules 

St.  Mary'fl  M.  L.  . 

Seneca 

Shannon 

Shatturk,  Ariz.. .  . 

South  Lake 

South  Utah 

Superior 

Superior  &  Boston 

Tenn.  C.&C 

Trinity 

Tuolumne 

ITnitcd  Vf-rd.  Ex.... 
rtuhCop 

I'tah  Con 

IHah  M.  &T 

Victoria 

Winoi.a 

Wolverine 


Boston *90 

Boston : .       73 

N.  V.Curb II 

Boston *30 

Boston 35 


N.  Y 

Boston 

N.  V.  Curb.  .  . 

Boston    

Boston  Curb   , 
Boston 

Boston  Curb . . 
Boston  Curb. . 

Boston 

Boston 375 

N.  V.Curb 

N.  Y.  Curb. ...         \l 
Boston. M 


60: 
13 

.A 


*35 
*I5 

'1^5i 


Curb . . 
Curb . . 


52 


m 

44i 

*37' 

*9 

H 

m 

15S 


Boston 

Boston  Curb. 
Boston  Curb. 
Boston        ... 

Boston 

Boston  ,  ,  . 
Boston  Curb. 

Boston 

N.  Y.  Curb. . 

N.  Y' 

N.  Y 

Boston 

Boston 

Boston  Curb  , 
N.  Y.  Curb.., 

Boston 

N.  Y 

Boston  Curb. , 

Boston 

N.  Y.  Curb.., 

N.  Y 

Boston 

Boston 

Boston , 

N.  Y.  Curb.., 
N.  V.  Curb.  ., 
Boston  Curb. , 
N.  Y.Curb.. 

Boston 

Boston 

N,  Y' 

Boston 

Boston 

N. Y.Curb. .. 

N.  Y 

N.  Y.Curb 
Boston  Curb. 

Boston 

Boston  Curb. 

Boston 

Boston 

Boston 'SO 

N.  Y.Curb.. 
Boston  Curb. 

Boston 

Boston 

Boston 

Boston 

N.  Y 

N.  Y.Curb 

Boston 53 

Boston 16 

Boston 2 

N.  Y I2S 

Boston *30 

Boston 

Boston 5i 

Boston  5i 

N.  Y Hi 

Boston 15 

Boston *99 

Boston  Curb. 

N.  Y 

Boston 

Boston 

Boston 

Boston . 


If 

36 
5 
3i 
*75{ 
4i 
*75 
56; 
115 
33 

32 
U 
4 

2J 

38l 
*20 

2! 

5i 

9S 
23; 

75 
68 

5 
15; 

■*16 

3! 

4 

22 


*100 

'34 
52J 
62 
19; 


39i 
26J 

n 
3 

Boi^ton 21) 


Hecla N.Y.Curb.. 

St.  Joseph  Lead...  N.  Y 

Stewart Howton  Curb. 

Utaf#Apex BoHtoi*:. 


LEAD 
4i 


'18 


2i 
•Conta  p"r  share.     ih\(\  price  on  Mar.  13. 


*90 
69 
li 

*}0 
34 
57 
12 


*30 
*10 

'66* 
340 

\\' 
48 

4 

I8J 
33i 
41i 
*29 
*4 

4 

lOJ 
I3i 

I J 

3J 

li 

37 

341 

5 
3i 
*75 
3i 
*70 
531 
10! 
31 

28; 

Ij 
3J 
21 

37f 

*15 

2! 

22 
7 

625 

14J 

*i6 

20i 
I5| 
•50 

*66 

"i\ 

48 
60 
18 

49! 

15' 

I! 

Hi 
*20 

'5! 

4; 

n 

*85 
37! 

8, 

3 

1* 
20  i 


iJi 

•16 
2S 


*90       

73  Dec.  '19,  $1  00 

u   

*30       

34  Mar. '19.     I   00 

59i  Feb.  '20,     I   00 

I2i  Oct.    '18,        .50 

7'  Sept.'l9,  ■    ;25 

*55       

*30        

t*:o      

1      

60i  Dec.  '19,         50 

350  Dec.  '19,     5  00 

JL 

iX  .;::;.::::: 

14  Dec.  '18,     1   00 

49i  Mar. '20,     1   00 

ft  Dec.  '18.         05 

4      

165      

33;  Dec.   '19.          75 

42J  Dec.  '19.       .50 

t*30       

t*4       

4}      

I0|  Dec.  '19,         50 

14!  Dec.  '19,          50 

tn  Feb.    '19,         .15 

3!      

15      

405  Mav  '19,     1    25 

36  Feb.  '19,     1    50 
5 

3'.  ..    - 
t*75 

4  Jan.    '20,        .05 

•75       

54!  Jan.   '20,     1   50 

til  Feb.  '19.         25 

31  Sept. '19,         50 

A     

30  Dec.   '19,           50 

i;    

4       

2S      

1 

385  Jan;'l9,";56 

f*l5       

2!      

5  Nov. '17,     1   00 

85      

231  Feb.  '20,       .50 

67'  Feb.  '20,     I    50 

5       

MS  Dec.  '19,     .37! 

16       

t*IO       

31      

t3       

20!  Nov. '18,       .25 

I6i  Oct.   '18.       .25 

••SO       

t*6o*  :::::::::::;:. 

2       

32  Dec.  '18,  1  00 
52  Dec,  '19,  1  00 
62  Feb.  '20.  1  00 
18  Dec.  '19,         50 

li 

51  Dec.  '19,     2  00 

15! 

1 J  Nov.  '17,         23 

12J  Jan.    '20.          25 

*30       

»15       

5!  Apr.  '17,     1   00 

4i    

lOl  May  '18,     1   00 

li      

*90       

t38  Feb.  '20,         50 

72!  Dec.  '19,     1   50 

81  Sept. '18.         25 

21  Dec.  '17,         30 

3       

I!      

21 J  Jan.    '20,       .50 


41  Dec.  '19,  15 

161  Dec.  '19.  .25 

f*\b  Dec.,' 1 5.  05 

2H  Nov. '18,  .25 


>tork 

Kxeii. 

High 

Low 

Last 

Last 

Div. 

ZINC 

Ar...  Z.  L.  &S.  ... 

N 

20! 

I8J 

18] 

May 

'17 

1   00 

\rn.  Z.  L.  &  S.  pf 

N 

y 

56 

53 

56 

Feb 

•20 

1    50 

Rutto  C.  &  Z 

N 

V 

lot 

9! 

9! 

July, 

'18 

50 

Mutte  &  S    Y  . 

N 

Curb.. 

i 

Butte  A  Superior. 

N 

Y 

28 

25! 

26! 

.'<ept. 

•17, 

1    25 

Con.  Interst.  Cal. 

N 

V 

..       20 

181 

19 

June 

'18, 

.50 

Natl.  Z    A:  L   .. 

Boston  Curb. 

•8 

*6 

f6 

May 

'\i. 

02 

Success 

N 

i 

Curb.. 
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Miscellaneous  Metallic  Ores 

Chrome  ore,  35-40<:^,  CreOs unit  $0  60 —     $0  83 

Chrome  ore,  48' o  and  over unit  .  75 —        I    2  5 

Manganese  ore,  45%  Mn  and  over unit  .75 —           83 

Manganese  ore,  chemical  ( Mn02) gross  ton         80  00 —     90  00 

Molybdenite,  85%  iSIoSa,  per  lb.  of  MoSs lb.  .  75—           85 

Tungsten,  scheelite,  60%  WOg,  and  over,  per  unit 

of  \V03 unit  9.  00—     I  3  00 

Tungsten,  wolframite,  60%    W03  and  over,  per 

unit  of  W03 unit  7  50—     10  00 

Uranium  oiide.  96% lb.  2  75—       3.00 

Vanadium  pentoxide,  99% lb.  6.00 — 

P>Tites,  foreign,  lump unit  .  1 7 — 

P>Tites,  foreign,  fine     unit  .  1 7 — 

P\'rites.  domestic,  fine unit  .  16 —        .... 

Ilmenite,  52%  TiOs lb.  .02— 

Rutile,  95%  Ti02 lb.  .11— 

Carnotite.  minimum  2%  I'aOs,  per  lb.  of  l'8"8-        lb.  2 .  75 —       3  00 

Ferro-Alloys 

Domestic  makers  of  ferro-manganese  seem  to  be  well  sold  up 
for  the  half  year,  while  for  the  second  half  they  are  selling  only 
in  a  limited  way  at  their  recently  advanced  price  of  $160.  de- 
livered, for  76  to  80  per  cent  alloy.  English  is  quoted  at  $159 
c.i.f.  Spiegeleisen  is  quoted  at  $56  to  $57,  furnace,  for  19  to 
21   per  cent. 

Electrolytic  ferro-silicon  is  quiet  at  $80  for  50  per  cent  and  $140 
for  75  per  cent,  delivered  Pittsbiu'gh.  Valleys  at-d  Cleveland. 
Bessemer  ferro-silicon  is  quoted  at  $o9.50  for  10  per  cent.  $62.80 
for  11  per  cent  and  $66.10  for  i2  per  cent  f.o.b.  Jackson,  Ohio. 

Prices  f.o.b.  works,  which  as  a  protection  to  our  sources  of  in- 
formation,   are   not    named.      Freight   rates    are   small    items   com- 
pared with  the  cost  of  the   material. 
Ferro-carbon-titanium,   IS-18%,  f.  o.  b.  Niagara 

Falls,  N.  Y net  ton        $200.00— $250  00 

Ferro-chrome,   per   lb.    of   Or     contained,    6-8% 

carbon     lb.  .20  40 

Ferro-chronie,    per   lb.    of   Cr     contained,    2-4% 

carbon lb.  .21  .50 

Ferro-manganese.  70-80%  Mn gross  ton        165  00 —  175  00 

.Spiegeleisen.  1 6-20cj  Mn gross  ton  55    00 —     65    00 

Ferro-molvbdenum,  per  lb.  of  Mo lb.  2  30 —       2  75 

Ferro-silicon,  SC; gross  ton         85  00 —     93  00 

Ferro-silicon.  75% gross  ton        I  30  00 —  1 75  00 

Ferro-silicon.  10-15% :  .  .  .  .  gross  ton         45  00 —     60  00 

Ferro-tungsten.  70-80%,  per  lb.  of  contained  W...  lb.  I    23 —       I    40 

Ferro-uraniuni,  35-30%,  of  t' lb.  7  00 — 

Ferro-vanadium.  30-40%  per  lb.  of  contained  V...  lb.  5.50 —       7  00 

Metal  Products 

Quantity  prices,  mill  lots:  Cents 

^opper  wire,  net ^ , 22   25 

^opper  wire  rods,  black,  net 21 .25 — 21    50 

Copper  sheets 29    50 

Copper  in  rolls 27  75 

C   pper  bottoms 38   00 

opper  rods,  round 26  75 

Srjuare  and  rect 27  .  50 

High  brass  sheets  and  w*ire 25  25 

High  brass  rods 2375 

Low  brass  sheets  and  wire 27  25 

Low  brass  rods 28  00 

Com.  bronze,  sheets  and  wire 29  00 

Commercial  bronze  rods 30  00 

Tobin  bronze  rod?      29  50 

Brazed  tubing — br-iss 37  CO 

Brazed  tubing — copper  and  commercial  bronze 41    75 

Nickel  silver,  1 8^^ 39  50 

Yellow  metal  dimension  sheets 26  75 

Yellow  metal  sheathing 25  75 

Yellow  metal  rods,  |  to  3  in 23   75 

Seamless  high  brass  tubing 30  50 

Seamless  low  brass  tubing 33    00 

Seamless  copper  tubing      32  00 

Seamless  com.  bronze  tubing 34   50 

Seam'ess  tobin  bronze  tubing 35   50 

Seamless  phosphor  bronze  tubes 46  00 

Full  lead  sheets 12  25 

Cut  lead  sheets 2  50 

Zinc  p'ates    1 2 .  00 

Sheet  zinc,  f ,  o.  b.  smelter 12.50 

Miscellaneous  Non-Metallic  Minerals 

All  prices,  f.o.b..  N.  Y. 

Barytps.  domestic,  white,  floated ton  $35  00  —  $40  00 

Barvtcs.  off  color ton  20  00  —  25  00 

BlaTT  fixe,  dry lb.  04  ~  05 

B'a-ic  fixe,  pulp ton  30  00  —  50  00 

Chalk.  English,  extra  light !b.  .05  —  07 

Chalk.  English,  light lb.  04^  —  06 

Chalk.  English,  dense lb.  04  —  05 

China  clay  (Kaolin),  imported,  lump ton  25   00  —  35  00 

China  clay  (Kaolin),  imported,  powdered ton  30   00  —  60  00 

China  clay  (Kaolin),  domestic,  lump ton  10   Oft  —  20  00 

China  clay  (Kaolin),  domestic,  powdered ton  25   00  —  40  00 

Feldspar ton  13.50  —  18  00 

Fluorspar,  acid  grade,  lump,  f.o.b.  mines net  ton         30  ,  00  —  45  00 

Fluorspar,  acid  grade,  ground,  f.o.b.  mines net  ton        40.00  —  52  00 
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Fluorspar,  gravel,  f.  o.  b.  mines.  .    .  net  ton 

l-uiler's  earth,  domestic,  powdered ton 

Fuller's  earth,  imported,  powdered ton 

Graphite,  crucible,  85%  carbon  content lb. 

Graphite,  crucible,  86%  carbon  content  ...  lb 

Graphite,  crucible,  87%  carbon  content lb. 

Graphite,  crucible,  88%  carbon  content lb 

Graphite,  crucible,  89%  carbon  content lb 

Graphite,  crucible,  90^"o  carbon  content lb 

Graphite,  crucible,  91%  carbon  content lb. 

Graphite,  crucible,  92%  carbon  content lb! 

Graphite,  crucible,  plus  92'  I jb* 

Monazite,  per  unit  of  Th>2 '.'.'.'....    unit 

Pumice  stone,  imported . . .       lb 

Pumice  stone,  domestic lb! 

Soapstone jon 

Talc,  domestic "  ton 

Talc,  imported ton 

Zircon,  washed,  iron  free lb. 

Phosphate  Rock 

Export  prices  per  long  ton  at  Florida  port 

Phosphate  rock,  68%  tricalcium  phosphate  -  .  , $6  85 

Phosphate  rock,  70^o  tricalcium  phosphate      .!!!!!!!!!!'  7   35 

Phosphate  rock.  74(^>  75%  tricalcium  phosphate !!!!!!!!!!!!  ID  00 

Phosphate  rock,  75%  min.  tricalcium  phosphate ! ! ! !  10  50 

Phosphate  rock,  77%  min.  tricalcium  phosphate !!!!!!!!!!!  12  50 

Asbestos 

Per  short  ton  f.o.b.  Thetford,  Eroiighton  and  Black  Lake  mines 
Quebec.  Can.  Freight  rate  froni  mints  to  Shei-breoke,  Que  over 
Quebec  Cen.  R.R..  20c.  per  cwt.  ;  from  Sherbrooke  to  New  York 
2(Jc.,  carload  lots. 

Asbestos,  Crude  No.  I $17  50— $20  00 

Asbestos,  Crude  N  o.  2    1  (   00 1 5  00 

Asbestos,  spinning  fibres 

Asbestos,  magnesia  and  compressed  sheet  fibres 

.■\sbestos,  single  stock 

Asbestos,  paper  stock 

Asbestos,  cement  Stock 

Asbestos,  floats 


Current  prices  follow:  V^OKC 

Connellsvillc,  furnace $6 ,  00  

Conncllsville,  foundry 7.  00  

Wise  County,  furnace 7,  25  

Wise  County,  foundry 8   25  

Pocahontas,  furnace 8   OO  

Xew  River,  foundry 800  

Xew  River,  furnace 8.  00  


5  00— 

7  SO 

2  50— 
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.95— 
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75 

25 
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15 

Petroleum 

Local  prices  for  petroleum  and  products  are  given  below  (cents  per  gallon) : 

Refined,  bbls  .  150  fire  test,  de.ilers 26 

Refined,  tanks,  wagon  to  store 18 

Kcfined,  Astral,  barrets 28 

i^uel  oil.  28  ^>  31  degrees !!!!!!!!      Ml 

Gas  oil,  34  degrees jsj 

Motor  Gasoline: 

Garages  (steel  barrels) 26i 

Consumers  (steel  barrels) 285 

Consumers  (wood  barrels) 32'v 

v.,  M.  &  P.,  deod,,  in  steel !!      25i 

v.,  M.  &  P.,  deod.,  in  wood 33 j 

Gasoline: 

72-76  degrees,  steel 36' 

72-76  degrees,  wood 42  J 

68-70  degrees,  steel _ 33i 

68-70  degrees,  wood 39| 

70-72  degrees,  wood 401 

Gas  machine,  steel 451 

Fuel,  merchantable,  tanks Nominal. . 

Fuel  oil.  sellers'  tanks,  f.  o.  b.  Bayonne: 

28fo  36  degrees 8       —     9 

2  4^  28  degrees 7       —     8 

1 6(0  20  degrees 5}      —     6 

I4@.  1 6  degrees 4j     —     5 

Mineral  Lubricants  ^  , 

Cents 

Black — reduced,  29  gravity,  25^  30  cold  test,  per  gallon 25  —  35 

29  gravity,  15  cold  test 25  —  35 

Summer 25  ■ —  35 

Cyhnder— light  filtered 65  —  75 

Dark,  filtered 65  —  75 

Extra,  cold  test 75  —  95 

Dark,  steam  refined 60  —  65 

Bloomless^ — 30(a  31  gravity 32  —  34 

White.  30(0.31  gravity 45  —  60 

885  specific  gravity 25  —  26 

Red  paraffine 32  — ■  35 

Paraffine — high  viscosity 38  —  45 

900  specific  gravity 36  —  38 

.Spindl^Xo.  200 45  —  50 

No.  180 36  —  38 
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'rhis  index  is  :i  convenient  referenci'  to 
the  currt-nt  literature  of  mining  and  metal- 
lurgy published  in  all  of  the  important 
periodicals  of  the  world.  We  will  furnish 
■i.  copy  of  any  article  (if  in  print)  in  the 
original  lan^uase  for  the  price  quoted. 
Where  no  price  is  quoted  the  cost  is  im- 
known.  Inasmuch  as  the  ijapers  must  be 
ordered  from  the  publishers,  there  will  be 
some  delay  for  the  foreign  papers.  Remit- 
tance must  be  sent  with  order.  Coupons  are 
furnished  at  the  following  prices ;  20c.  each, 
■six  for  »1,  33  for  $5,  and  100  for  $15.  When 
remittances  are  made  in  even  dollars,  we 
will  return  the  excess  over  an  order  in 
coupons   if  so  requested. 
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au  Four  Electrique.  (Journ.  du  Four  Elect.. 
July  13,   1919  ;   U  pp.) 

84G— ITTAH  COPPER  COMPANY— The 
Power-Plant,  Machine-Shop  and  Foundry  of 
the  Utah  Copper  Company.  Frank  G. 
Janney.  (Min.  &  Sci.  Press.  Oct.  4,  1919; 
li    pp..    illus.) 

84  7 — WASHINGTON— Copper  Sulphides 
in  Syenite  and  Pegmatite  Dikes.  D.  H. 
.VU-Laughlin.      ( Kcon.    Geol..    Aug..    1919;    7J 

pp. )    60c. 

GOLD     AND     SILVER — (iEOLOCV 

848 — ALASKA — Mining  Developments  in 
(he  Ketchikan  District.  Theodore  Chapin. 
(Hull.   692-B,  U.  S.  Geol.  Surv.;  43  pp.) 

849- AUSTRALIA— The  Hampton  Plains 
Discovery.  (Min.  Mag.,  Oct.,  1919;  li  pp., 
illOs.)      411c. 

850- BRITISH  COLUMBIA- Geological 
Features  of  the  Gold  Deposits  of  British 
CoIuTiibia.  Charles  Camsell.  (Bull..  Can. 
Min.  Inst..  Aug.,  1919  ;  6  pp.) 

851— BRITISH  COLUMBIA— The  Gold 
Resources  of  Nelson  Mining  Division.  E. 
A.  Haggen.  (Min.  &  Eng.  Rec,  Sept.  15, 
i;.19  ;  71  pp..  illus.)      20c. 

852— BRITISH  COLUMBIA- The  ire- 
niier  Mine.  (^has.  Hunting.  (Min.  &  Eng. 
Kec,    Sept.    30,    1919;   3J  pp.,   illus.)      20c. 

Sns— RASTRRN  STATES— Gold,  Silver, 
I'opper.  Lead  and  Zinc  in  1918.  James  M. 
Hill.      (Mineral  Resources  ot  the  V.  S,  1918 

Part  1  ;  4  pp..) 

.S.-.4— HANGING  WALL  SUPPORT  on 

lb.     Far    ICast    Kand.       L.    W.    Macer.       Dis- 


iiission  (The  Journal  of  the  Chemical. 
Metallurgical  and  Mining  Society  of  South 
Africa.  Nov.   1919.) 

8.'»5 — IDAHO — lienjiniscences  of  l-'richard 
Creek.  Idaho.  Adam  Aulbach.  (Min.  &  Sci. 
Press.  Dec.   10,   1919;  23  pp.,  illus) 

856— MANITOBA- The  Gold  Discovery 
of  Copper  Lake,  Northern  Manitoba.  R.  C. 
Wallace.  (Can.  Min.  Journ.  Oct.  1.  1919; 
2J    pp..   illus.)      20c. 

857 — MANITOBA — Recent  Developments 
in  Manitoba.  Justin  S  Lury  (Can  Min. 
Journ..    Sept.    24.    1919;    23   pp..    illus.)      2iic. 

858— MEXICO— Informe  Sobre  Las  Com- 
panias  El  Potosi  Mining  Co.  y  Chihuahua 
Mining  Co.  Ltd.  (Bol.  Minero.  Mar.  and 
Apr..   1919  ;   33  pp.) 

859— NEVADA— Gold.  Silver,  Copper. 
Lead  and  Zinc  in  1918.  V.  C.  Heikes. 
(Mineral  Resources  of  the  U.  S.  1918 — Part 
I  ;  47  pp.) 

860— ONTARIO— A  New  Goldfield  in 
Ontario.  Reginald  E.  Hore.  (Min  &  Sci. 
Press,  Oct.  22,  1919;  IJ  pp.,  illus.)      20c. 

861  —  WESTERN  AUSTRALIA  —  Pros- 
pecting for  Gold  and  Other  Ores  in  Western 
Australia.  C.  M  Harris  ;  also  discussion. 
(Bull.  I.  M.  M..  Oct.  and  Nov..  1919; 
29  pp.) 

862— YUKON  TERRITORY^outhern 
Yukon  Mineral  Zone.  .4.  M.  Rousseau. 
(Min.  &  Eng.  Rec,  Sept.  30,  1919;  6  pp., 
illus.)      20c. 

<;OLI)  DRKDOING.  PLACER  MINING, 
ETC. 

S63— ALASKA— The  Gold  and  Platinum 
Placers  of  the  Tolstoi  District.  George  L. 
Harrington.  (U.  S.  Geol.  Surv.,  Bull.  692- 
F;  illus.) 

8  64 — ALASKA — Water-Power  Investiga- 
tions in  Southeastern  Alaska.  George  H. 
Cantield  (Bull.  692-B,  U.  S.  Geol.  Surv  ; 
4U  pp.) 

GOLD  AND  SILVER  CYANIDING 

865 — KOREA — Technical  Operations  on 
the  Suan  Concession.  Korea-IV.  A.  R. 
Weigall  and  J.  P.  Mitchell-Roberts.  (Min. 
&    Sci.    Press,    Dec.    13,    1919;    6    pp..    illus.) 

GOLD   AND    SILVER — GENER.*L 

866— AMALGAMATION,  With  Special 
lieference  to  Steaming.  Report  of  Sub- 
Conjmittee.  (Journ.  Chem.,  Metall.  and  Min. 
Soc.   South   Africa,   Nov.,   1919.) 

867— SILVER  SITTTATION.  Review  for 
1919 — Outlook  for  1920.  Parker  D.  Handv. 
(The  Metal  Industry.  Jan.  1920.  Pages  23 
to  25  ;)  Abstracted  from  the  Booklei  "Re- 
view of  the  Silver  Situation  for  1919" 
issued   by   Handy   and   Harman.    New    Vork. 

868— ONTARIO  —  Abitibi-Night  Hawk 
Gold  Area.  C.  W.  Knight.  A.  G.  Burrows. 
P.  E.  Hopkins.  A.  L.  Parsons.  (Ann.  Re- 
port Ont.  Bureau  of  Mines.  1919.  V.  28. 
Pt.   2  ;   69   pp..  illus.) 

869— ONTARIO — Statist  ichl  Review  of 
the  Mineral  Industry  for  1918.  Thus.  W. 
Gibson.  l->eputy  Minister  of  Mines.  (Twenty- 
eighth  Aimual  Report  of  the  Ontario  Bureau 
of  Mines.  1919.  being  Vol.  XXVIII.  Palis 
I   and   II.) 

870— WEIGHTS  OF  GOI-D  B.VRS,  Some 
possible  causes  of  discrepancies  between 
Mine  and  Buyers'.  Harry  R.  S.  Wilkes. 
(Jour.  (^hem..  Metall.  and  Min.  Soc.  of  South 
Africa,  Nov..   1919.) 

IRON     ORE     DEPOSITS.     MINING,     ETC. 

871- MINNESOTA — The  Basal  T'hases  of 
the  Duluth  Gahbro  Near  Gabamichigami 
Lake,  Minnesota,  and  Its  Contact  Effects. 
M.  L.  Nebel.  ( Econ.  Geol.,  Aug,  1919:  38J 
pp..   illus.)      60c. 

872 -MINNESOTA  —  The  Nature  and 
Origin  of  the  Biwabik  Iron  Bearing  Forma- 
tion of  the  Mesabi  Range,  Minnesota.  Frank 
F.  (?rout.  (Econ.  Geol.,  Sept. -Oct.  1919; 
!.">  pp.,   illus.) 

873 — ONTARIO — Statistical  Review  oO 
the  Mineral  Industry  for  1918.  Thos.  W. 
Gibson.  Deputy  Minister  of  Mines.  Twenty- 
eighth  Annual  Report  of  the  Ontario  Bureau 
of  Mines,  1919.  being  Vol  \XVI11,  Parts 
I   anil    II.) 


iiiiiiiiiiiir; 

874— (JUKEXSLAXD— Reported  Iron  Ore 
Occurrence     near     Kalliwa.       E.     C      Saint- 
Smith.        (Queensland     Govt.     Min."  Journ 
Aug.    15.   1919:    1  p.)      60c. 

IKON    AND    STEEL    .METALLURGY 

875- ALLOY  STEEL— Effect  of  Rate  of 
Temperature  Change  on  the  Transformation 
in  an  .Alloy  Steel.  Howard  Scott.  (Sci 
Papers.  U.  S.  Bureau  of  Standards  No 
335  ;    12   pp..    illus.) 

876— ALLOYS— Note  on  the  Structure 
of  Iron-(_"arbon-Chromium  Alloys.  Take- 
jiro  Murakami.  (Advance  copy.  Iron  & 
Steel  Inst.,  Sept.,    1919;  2J   pp.) 

877— ARGENTINA— New  Steel  Plant  in. 
Pedro  Vasenae  Hijos.  Importers  of  Steel 
Products,  Start  open  Hearth  Steel  Foundry 
and  Bar  and  Shape  Mills.  Harry  Wright 
(The    Iron    Age,    pp.    411    and    412,    Feb.    .",. 

878— CARBON  STEEI. — Fibrous  Struc- 
ture in  High  Carbon  Steel  A  W.  Lorenz 
(Chem.  &  Met.  Eng..  Aug.  15,  1919;  li 
pp.) 

879— CORROSION— Abatement  of  Cor- 
rosion in  Central  Heating  Systems.  F  N 
Speller.  (U.  S.  Bureau  of  Mines,  Tech. 
Paper  No.   236;   7}   pp.,   illus.)      20c. 

880- DECARBURISATION— On  the  De- 
carburisation  of  Steel  With  Hydrogen.  K. 
D.  Campbell.  (.Advance  Copy.  Iron  &  Steel 
Inst..   Sept..    1919  ;    8   pp.) 

SSI    —    ELECTRIC    DRIVE    —    Outlines 
Status    of    Electric    Drive.       Wilfred    Svkes. 
(lion  Tr.   Rev.,   Oct.   30.    1919;   2  pp..    iflu.s.) 
Paper  before  Am.  Iron  and  Steel  Inst..  Oct 
21.   1919.      20c. 

882- ELECTRIC  SMELTING — The  Com- 
mercial Feasibility  of  the  Electric  Smelting 
of  Iron  Ores  in  British  Columbia.  Albert 
StansHeld.  (Bull.  Can.  Min.  Inst.,  Oct.. 
1919  ;    3S    pp.)       40c. 

883  —  PERRO  -  SILICON  —  Electric 
Furnace  Manufacture  of  Ferro-Silicon. 
Thomas  Robsan  Hay.  (Raw  Material. 
Nov..    1919  ;    43   pp.    illus.) 

884— FOUNDRY— Economies  in  a  Mal- 
leable Iron  Foundry.  .A  F.  Conant.  (Iron 
Age.  Sept.   25.   1919;  3J  pp.,   illus.)    20c. 

885 — FOUNDRY— Some  Aspects  of  Brit- 
ish Foundry  Practice.  (Iron  Age.  Sept. 
25.    1919  ;   H   pp.)      20c. 

886  —  FUEL  ECONOMY  —  Report  on 
•  Fuel  Econ.oniy  and  Consumptions  in  the 
Manufacture  of  Iron  and  Steel."  William 
A.  Bone.  Robert  Hadfield  and  Alfred  Hutch- 
inson (Advance  Copy.  Iron  and  Steel 
Inst.,  Sept.,    1919  ;  42  pp.,   illus.) 

887- GASES  IN  STEEL— A  study  of  the 
Goutal  Method  for  Determining  Carbon 
.Monoxide  and  Carbon  Dioxide  in  Steels. 
J.  R.  Cain  ;uid  Karl  Petti  John.  (Techno- 
logic Papers.  r  S.  Bureau  of  Standards, 
Xo.   126  ;   75  pp.)   U    S. 

888- IRON  OXIDES- The  Action  of  Iron 
Oxides  Upon  the  .Acid  Furnace  Structure. 
J.  H.  Whiteley  and  .A.  F.  llalliniond.  (.Ad- 
vance (^opy.  Iron  &  Steel  li.st..  Sept.,  1919; 
21    pp.,    iUus.) 

889- LABOR — Safety  and  Welfare  Work 
in  Industrial  Plants.  II.  .A.  Schultz.  (Proc. 
Engineers"  Soc.  Wn.  Penn  .  Nov..  1919:  p. 
395.) 

890-M.AGNKTIC  ("( (.XCENTRATION— 
Le  Tr.-iitenunit  des  Minerals  de  Fer  Pauvres 
Par  (Concentration  Magnt-tique.  Henry 
Louis  (Chimie  &  Industrie,  May,  1919; 
14   pp..    illus.) 

891  — MOLYBDENUM  and  Molybdenum 
Steel.  W.  E.  Simpson  (Min.  &  Sci.  Press. 
I>ec.   20.   1919  ;   21  pp.) 

892 — XICKEI.,  STICEL  -Some  experi- 
r.ients  on  Xiekel  Steel.  N  Hudson.  (.Ad- 
vance Copy.  Iron  it  Ste.l  Inst..  Sept..  1919; 
:i   pp..  illus.) 

89  3— xnCK  EL-CH  ROM  E  FOKG 1  .XGS — 
J.  H  .Andrew.  J.  N.  Greenwood  and  G.  W. 
Green.  ( .Advance  Copy.  Iron  &  Steel  Inst., 
Sept..    1919  ;    93    pp..    illus  1 

894  —  NICKEL-CIIROMK  STEELS  — 
UrittlenesK  in  Nickel-Chrome  and  Other 
Steels  F.  Roger.s.  (.Advance  Copy,  Iron 
\-    Steel    Inst..    Sept..    1919;    4    pp.) 

895  —  PULVERIZED  t^OAL  —  Burning 
Pulverized  Coal  in  a  Sheet  Mill.  (Iron  Age. 
).>ec     II.     1919  :    6    pp  .    illus  ) 
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896— PULVERI3ED  CDAIL.  in  Open- 
Hearth  Practice.  W.  H.  Fitch.  (Iron  Age. 
Dec.  25.   1919  ;   J  p.) 

S97 — PTROMETRT — Measuring  Furnace 
Temperature.  George  K  Burgess.  (Iron 
Tr.  Rev..  Nov.  6.  1919;  IJ  pp.)  Paper  be- 
fore   Am.    Iron    and    Steel    Institute.      20c. 

898— QUENCHIN(3 — On  the  Nature  of 
the  Al  Transformation  and  a  Theory  of 
(«!uenching.  K.  Honda.  (Advance  copy. 
Iron  and  Steel  Inst.,  Sept.,  1919  :  22  pp.. 
illus  ) 

899— RUSSIA— Iron  and  Steel  Resources 
of  Russia.  (The  Iron  Age.  Dec.  18.  1919; 
43   pp..   illus.) 

900— SPECIAL  STEELS— On  the  Woody 
Structures  of  Fractures  of  Transverse  Test- 
Pieces  Taken  From  Certain  Special  Steels. 
J.  J.  Cohade.  (Advance  copy.  Iron  &  Steel 
Inst..  Sept.   1919;  15  pp..  illus.) 

901 — TREATMENT  OF  STEEL — Ther- 
mal Relations  in.  Charles  P.  Brush.  (Bull., 
.\     1.    M.   E..    Sept.,   1919  ;    19   pp.) 

LEAD  AND   ZINC 

902 — BELGIUM — Mining  and  Metallurg- 
ical Industries  in  Belgium.  C.  R.  Nasmith. 
(Commerce  Reports,  Aug.  29,  1919;  41 
pp.) 

903 — BRONZES — Physical  Properties  of 
Ctrtain  Lead-Zinc  Bronzes.  Homer  F. 
Staley  &  C.  P.  Karr.  (Bull.,  A.  I.  M.  E.. 
Sept .    1919  ;    10   pp..    illus.) 

904— EASTERN  STATES— Gold,  Silver. 
Copper.  Lead  and  Zinc  in  1918.  James  M. 
Hill.  (Mineral  Resources  of  the  U.  S.  1918 
—Part  I.  4  pp.) 

905 — ENGLAND — Lead  Working  on  the 
Tyne.  (Statist,  Sept.  27.  1919;  IJ  pp.) 
40c. 

906— ITALY— I  Minerali  di  Zinco  Italiani 
nel  Dopo  Guerra.  Ing.  Parnisari.  Assoc- 
iazione  Mineraria  Sarda  Iglesias.  May  18. 
1919  ;  14  pp.) 

907— LEAD  in  1918  C.  E.  Siebenthal. 
(Min.  Resources  of  the  U.  S.,  1916 — Part 
II.   174  PP  ) 

908— NEVADA— Gold,  Silver,  Copper, 
Lead  and  Zinc  in  1918.  V.  C.  Heikes. 
(Mineral  Resources  of  the  U.  S.,  1918 — Part 
I;   47   pp.) 

909— ZINC— Rolled  Zinc  Manufacturers 
and  Products.  (Raw  Material,  Nov.  1919  ; 
ii  pp.,  illus.) 

OTHER  METALS 

910— ANTIMONY— The  Antimony  In- 
dustry.     (Statist.    Oct.    4.    1919;    Ip.)       20c. 

911— ANTIMONY  Stocks,  Consumption. 
Etc.  (U.  S.  Bureau  of  Census,  1919  ;  8  pp., 
illus.) 

912— CHROMITE— The  Chromite  Indus- 
try. E.  A.  Dickey.  (Min.  Congress  Jour.. 
Nov..  1919;  2  pp..  illus.)      40c 

913— GLUCINUM— H.  Copaux.  (Le  Mois 
scientffique  et  Industrie!.  Dec.  1919.  No. 
'92  ;   Ip.) 

914  — GLUCINUM  — LIndustrie  de  la 
Glucme.  H.  Copaux.  (Chimie  &  Industrie. 
Aug..   1919  ;   3  pp.) 

915— MAGNESIUM  as  a  Scavenger  of 
Metals.  J  T.  Rooney.  (The  Metal  Ind., 
Dec.    1919  ;   Ip.) 

916— MANGANESE — Deposits  of  Man- 
ganese Ore  in  New  Mexico.  Edward  L. 
lones,  Jr.  (Ore  U.  S.  Geol.  Surv.,  Bull..  710- 
B;   24   pp.) 

917  —  MANGANESE  —  Investigations  in 
We.stern  Nova  Ccotia.  E  R.  Faribault. 
(Can.  Geol.  Surv..  Summary  Report  1918. 
Part  F  ;  4  pp. ) 

918— MANGANESE  in  the  Transvaal. 
iSo.  Afr.  Min.  &  Eng.  Jour.,  July  d,  i»i9  ; 
33  pp.,  illus.)    40c. 

919- MANGANESE — The  Production  of 
Sihcon-Manganese  in  Electric  Furnaces. 
B.  G.  Klugh.  ( Advance  copv.  Am.  Electro- 
chem.  Soc,  Apr.  4.  1919;  9i  pp.) 

920 — MOLYBDENUM  and  Molvbdenum 
Steel.  W.  E.  Simpson.  (Min.  &  Sci.  Press. 
Dec.   20,  1919  ;  2J  pp.) 

921 — ONTARIO — Statistical  Review  of 
the  Mineral  Industry  for  1918.  (28th  Ann. 
Rep.,   Ontario   Bureau   of   Mines,    1919.) 

922  —  PLATINUM  —  Investigations  in 
Western  Nova  Scotia.  E.  R.  Faribault. 
(Can.  Geol.  Surv.,  Summary  Report  1918. 
PartF;  4  pp.) 

923— RADIUM  — The  Pitchblende  De- 
Posit  in  Butte  Township.  Nipissing  Dis- 
trict, Ont.  Reginald  E.  Hore  (Can.  Min. 
Jour..  Nov.  5,  1919  ;  IJ  p.,  illus.)     20c. 

924— RARE  METaLS— Occurrences  of 
Hare  Metals  in  the  Union  of  South  Africa. 
Wm.  Versfeld.  (So.  Afr.  Min.  &  Ene.  Jour.. 
Sept.  20,  1919;  IJ  pp.)     40c. 


925 — TIN — The  Alaskan  Mining  Industry 
in  1918.  G.  C.  Martin.  (U.  S.  Geol.  Surv.. 
Bull.    712-A,    51}   pp.) 

926 — TIN — Ancient  Tin  Mines  of  the 
Transvaal.  Max  Baumann.  (Journ.  of 
Chem..  Met.  &  Min  Soc.  of  South  Africa. 
Sept.   1919;  23   pp.)     Discussion. 

927— TUNGSTEN — Chinese  Tungsten  and 
tht  American  Market.  'U.  S.  Commer.  Re 
ports.  Aug.  21.  1919;  3  pp.) 

92S— TUNGSTEN— Information  Concern- 
ing Tungsten-Bearing  Ores.  Printed  for 
Use  of  Committee  on  Ways  and  Means. 
House  of  Representatives.  (U.  S.  Tariff 
Com..  1919  :  46J  pp.) 

929— ZINC  AND  CADMIUM  in  1916.  C. 

E.    Siebenthal.      (Min.    Resources   of   the  U. 

S..    1916— Pt.    1:26.      Washington,    1919;  25 
PP.    illus.) 

NON-MET.\LLir    MINER.iLS 

nsn- DtAMONnt  DISCOVEIRY  on  the 
Gold  Coast.  (Min.  Mag.,  Sept,  1919;  2i 
pp.)      40c. 

931— DOLOMITE — Bethlehem  Steel  Co. 
completes  installation  of  Modern  Striping, 
Quarrying.  Crushing  and  Screening  Plant. 
E.  C.  Kreutzberg.  (Iron  Trade  Rev..  Feb. 
5.   1920.   5p..    illus.) 

932— FLUORSPAR  AND  CRYOLITE  in 
1918  Ernest  F.  Burchard.  (Mineral  Re- 
sources of  the  U.  S.,  1918 — Part  II;  121 
pp.) 

933— GRAPHITE— Geologj-  and  Mineral 
Deposits  of  a  Part  of  Amherst  Township. 
Quebec.  M.  E.  Wilson.  (Can.  Geol.  Surv., 
Memoir   113  ;   50  pp..   illus.) 

934— GRAPHITE — A.  B.  Conklin  (Min. 
Cong.  Jour.,  Nov.,   1919  ;   2|  pp.,   illus.)    40c. 

935 — KAOLIN— GeologT.'  and  Mineral  De- 
posits of  a  Part  of  Amherst  Township. 
Quebec.  M.  E.  Wilson.  (Can.  Geol.  Surv. 
Memoir  113;   50  pp..    illus.) 

936— MAGNESITE  INDUSTRY  in  the 
United  States.  W.  C,  Phalan.  (Min.  &  Sci. 
Press.  Aug  30,  1919  ;  3J  pp.,  illus.)     20c. 

937— MAGNESITE  in  West  Australia. 
(Min.  Mag..  Oct.,  1919;  2J  pp.  illus.) 
From  report  by  F.  R.  Feldtmann.  issued 
by  West  Autralian  Geol.  Surv.     40c. 

938 — MARBLE — Report  on  the  Marble 
Deposits  on  the  Farms  Marble  Hall  No. 
248  and  Scherp  .\rabie  No.  367.  Pretoria 
District.  Tudor  G.  Trevor  and  Percy  A 
Wagner.  (So.  Afr.  Journ.  of  Ind.,  July. 
1919  ;   223   pp..   illus.) 

939— ONT.\RIO— Statistical  Review  of 
the  Mineral  Industry  for  1918.  (28th  Ann. 
Rep.  Ontario  Bureau  of  Mines.  1919  ;  v.  28. 
Pt.    I   and    II.) 

940— PHOSPHATES  in  Spain  and  France 
(U  S.  Commerce  Reports,  Oct.9,  1919;  23 
pp.)      20c. 

941— POTASH  SUPPLY— A  New  Potash 
Supply  [in  South  Africa].  E  G.  Bryant. 
(Jour.  Soc.  Ind.  Chem.,  Oct.  15.  1919  ;  IJ 
pp.) 

942 — SALT — Journeys  in  Russia.  A.  L. 
Simon.  (Min.  Mag..  Oct..  1919;  4S  pp. 
illus.)      40c. 

943— SAND  AND  GRAVEL  in  1918.  R. 
W  Stone.  (Mineral  Resources  of  the  U  S.. 
1918— Part  II,   Washington.   1919;   16J  pp.) 

944— .SAND-LIME  BRICK  in  19113.  Jef- 
ferson Middleton  (Mineral  Resources  of 
the  U.  S^.  191S— Part.  II.  2  pp.) 

945— SILICA  in  1918.  Frank  J.  Katz. 
(Mineral  Resources  of  the  U.  S..  1918 — Part 
II;    6  pp.) 

946— SLATE  in  1918.  G.  F.  Loughlin  & 
A.  T.  Coons.  (Mineral  Resources  of  the 
U.  S..  1918— Part  II ;  15  pp.,  illus.) 

947— STONE  in  1917.  G.  F.  Loughlin  & 
A.  T.  Coons.  (Mineral  Resoui^.^..  of  the 
U.   S.,    1917 — Part   II;   68   pp.) 

948 — SI'LPHUR^Report  on  the  Sanni 
Sulphur  Mine  G.  De  P.  Cotter.  ( Rec.  Geol. 
Surv.  India,  v.  L,  Pt.  2,  1919  ;  9  pp.) 

949 — SULPHUR  as  a  Fertilizer  for  Al- 
falfa in  Southern  Oregon.  F.  C.  Reiraer  & 
H.  V.  Tartar.  (Bull.,  Ore.  Agri.  Coll.  Ex- 
periment  Sta.,  July,  1919  ;   35  pp..   illus.) 

PETKOLECM    .4ND    N.4TUR.4L    GAS 

950 — GEOLOGY — Relation  of  Oil  to  Car- 
bon Ratios  of  Pennsylvanian  Coals  in  North 
Texas.  MjTon  L.  Fuller.  (Econ.  Geol.. 
Nov..  1919  ;  7  pp..  illus.)      60c. 

951— OIL  SHALE  INDUSTRY.  The. 
Victor  C.  Alderson.  (Quart.  Col.  School  of 
Mines,    Oct..    1919;    5    pp.,    illus.)     40c 

952 — OIL  SHALES — Irish  and  Scottish 
Oil  Shale.  (Statist,  Oct.  11,  1919;  IJ  pp.) 
40c. 

953— OIL  SHALES— The  oil  Shales  of 
Colorado  and   Utah.     Dean  E.   Winchester. 


(Railroad    Red    Book.    Sept.,    1919  ;    10    pp.. 
illus.     To  be  continued.)      20c. 

954— OIL  SHALES— The  Oil  Shales  of 
Northwestern  Colorado.  (Colo.  Bureau  of 
Mines.  Bull.  No.  8  ;  41  pp..  illus.) 

955 — OKL.\HOMA — Structure  and  Oil  and 
Gas  Resources  of  the  Osage  Reservation. 
Oklahoma.  Oliver  B.  Hopkins.  Sidney 
Powers  and  others.  (U.  S.  Geol.  Survl. 
Bull.  686-S-.  -T.  -U;  16i  +  22S  +  22  pp., 
illus.) 

95  6 — PAPUA — Note  on  a  Papuan  natural 
petroleum.  John  Read  &  Margaret  Mary 
\Villiams.  Jour.  Soc.  Chem.  Indust..  Aug. 
30,  1919;  1  p) 

957— PROSPECTIN(3 — Geologic  Factors 
in  Oil  Prospecting.  Frederic  H.  Lahee. 
(Econ.  Geol.,  Sept.-Oct.  1919;  lOJ  pp., 
illus.) 

958— SHALE  OIL— The  Production  of 
.Shale  Oil.  John  C.  Williams.  (Col.  School 
of  Mines  Quart..  Oct.,  1919;  22  pp.,  illus.) 
40c. 

959— UTAH— The  Farnham  Anticline. 
Carbon  County.  Utah.  Frank  R.  Clark. 
(U.  S.  Geol.  Surv..  Bull,  711-A;  13  pp., 
illus.)     20c. 

960— VENEZI^ELA— The  Maracaibo  Oil 
Fields.  (Bull.,  Pan  American  Union,  Nov. 
1919  ;    S   pp.,    illus.) 

961  —  WYOMING  —  Oil  in  the  Warm 
Springs  and  Hamilton  Domes,  near  Ther- 
mopolis.  A.  J.  Collier.  (Contributions  to 
economic  geology,  1919 — Part  II;  12  pp., 
illus.) 

ECONOMIC     GEOLOGY — GENER.\L 

962— ALBERTA— Geology  of  the  Swan 
Hills  in  Lesser  Slave  Lake  District,  Alberta. 
John  A.  Allen.  (Can.  Geol.  Surv.,  Summary 
Report,  1918.  Part  C;  5S  pp.) 

963 — BRITISH  COLUMBIA  —  Undevel- 
oped Mineral  Resources  of  the  Clinton 
District.  B.  C.  L.  Reincke.  (Bull.,  Can. 
Min.  Inst.,  Aug.,  1919  ;  5J  pp..  illus.) 

964 — INDIA — On  the  Inclination  of  the 
Thrust-Plane  or  Reversed  Fault.  Between 
the  Siwalik  and  Murree  Zone  of  Forma- 
tions. Near  Kotli.  Jammu  Province.  C.  S. 
Middlemiss.  (Rec.  Geol.  Surv.  of  India, 
July,   1919  ;   33  pp.) 

965 — M.^NITOBA — Reed-File  Lakes  Area, 
Manitoba.  F  J.  Alcock.  (Can.  Geol.  Surv., 
Summary  Report.   1918.  Part  D;  3  pp.) 

966 — MEXICO — .-^puntes  Sobre  El  Min- 
eral de  Puerto  de  Nietro.  Guanajuato. 
'.\nales  Instituto  Geol.  de  Mexico,  1919,  No. 
6  :   8  pp.   illus.) 

967 — ONTARIO — The  Canadian  National 
Railways  Between  Longuelac  and  Oba, 
Northern  Ontario.  T.  L.  Tanton.  (Can. 
Geol.  Surv..  Summary  Report.  1918.  Part 
E;   3  pp.) 

968 — ORE  DEPOSITS— Present  Tenden- 
cies in  Geology:  Metalliferous  Deposits. 
.\dolrh  Knopf.  (Econ.  Geol..  Nov..  1919 ; 
12    pp.)     60c. 

969  —  SASK,\TCHEWAN  —  Surface  De- 
posits of  Southwestern  Saskatchewan.  J. 
Stanfield.  (Can.  Geol.  Surv..  Summary  Re- 
port,  1918,   Part   C;   6   pp.) 

MINING — GENERAL 

970— ACCIDENTS— English  Speaking  vs. 
Non-English  Speaking  Employees.  .\lhert 
H.  Fay.  (Min.  &  Sci.  Press.  Nov.  8.  1919; 
5  pp.)  Address  before  8th  Annual  Safetv 
Congress.     20c. 

971— AUSTRALIA— The  Mining  Industry 
in.  F.  H.  Bathurst.  (Min.  &  Sci.  Press. 
Jan.    31,    1920  ;    3    pp.) 

972— BRITISH  COLUMBIA— Review  of 
Recent  Developments  in  Metal  Mining  in 
Northern  British  Columbia.  E.  J.  (jonway. 
(Bull.  Can.  Min.  Inst..  Oct.  1919;  51  pp.) 
40c. 

973  — BRITISH  COLUMBIA  —  Undevel- 
oped Mineral  Resources  of  the  Clinton  Dis- 
trict, B.  C.  L.  Reinecke.  (Bull.  Can.  Min. 
Inst.,  Oct..  1919;  lOJ  pp..  illus.)  Continua- 
tion. 

974 — CALIFORNIA — Review  of  Mining 
during  1919.  Fletcher  Hamilton.  Prelimi- 
nary Report  No.    6;   43   pp.) 

975— DRILLIN(3 — A  Drill-Round  Model. 
Walter  S.  Weeks.  (Min.  &  Sci.  Press.  Dec 
13.    1919  ;    1    p..    illus.) 

976  —  EXPLOSIVES  and  Miscellaneous 
Investigations,  i  Advance  chapter  from  Bull 
178.  War  Work  of  the  Bureau  of  Mines; 
18J   pp.) 

977— FIRE — The  Homestake  Fire  of 
1919.  R.  G.  Wayland.  (Min.  &  Sci.  Press, 
Jan.    17.    1920  ;    1   p.)     20c. 

978 — LO.\DING — Electricity  as  Applied 
to  Loading  and  Unloading  Coal  and  Ore 
Boats.  R.  H.  McLain.  (Genl.  Elec.  Rev., 
May.    1919;    133    PP.,    illus.)      40c. 
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97  q PUMPING — Water    Ejector    Theory 

and  Design.  E.  J.  Laschinger.  (Journ.  So. 
Afr.  Inst,  of  Engrs.,  Oct..  1919;  41  pp.. 
illus.)     40c. 

980  —  "SAI-TING"  —  The  Detection  of 
"Salting"  Morton  Webber.  (Min.  &  Sci. 
Press.    Nov.    8,    1919;    3J    pp.)     20 

981-_SURVRYING — Short  Cut  in  Mine 
Surveying — III.  Douglas  Waterman.  (Min. 
&  Sci.'  Press.   Dec.    20,    1919;   5J    pp..   illus.) 

ggo TAXATION — The  Federal  Taxation 

of  Mines.  U  C.  Graton.  (Min.  &  Sci.  Press. 
Oct.  11  and  18.  1919;  8  pp.)  Abstract  from 
paper  before  A.   I.  M.   E. 

983 — TAXATION  —  The  Taxation  of 
Mines  in  British  Columbia.  T.  W.  Bingay. 
(Bull.   Min.    Inst.,    Aug.,    1919;   6   i>p  ) 

984 — WAR — History  of  Prices  During. 
Summary.  Wesley  C.  Mitchell.  (War  In- 
dustries Board  Price  Bull.  Xo.  1  ;  89  pp., 
illus.) 

985  —  WESTERN  AUSTR.\LI.\  —  Pros- 
pecting for  Gold  and  Other  Ores  in  Western 
Austrialia.  C.  M.  Harris.  (Bull.  I  M.  M, 
Oct.,    1919;    14   pp.) 

ORE    DRESSING GEXER.4I, 

986 — CRUSHINCJ — The  Hornet  Crushing 
Plant.  Lloyd  C.  White.  (Min.  &  Sci.  Press, 
Nov.   1,   1919;  2  pp..   illus.)     inc. 

987— MINERALS  SEPARATIOX  v.  Min- 
ing Industry.  George  L.  Nye.  (Min.  &  Sci. 
Press,  Dec.  13,  1919;  8  pp.) 

988 — KOREA — Technical  Operations  on 
the  Suan  Concessions.  Korea — 1^'.  A.  R. 
Weigall  and  J.  F.  Mitchell-Roberts.  (Min. 
&  Sci.   Press,  Dec.    13.   1919;   6  pp.,   illus.) 

METALLrRGY — GENERAL 

989  — ALUMINUM  BRONZE  —  Further 
Progress  in  Ingot  Production.  Charles 
Meigh.  (Metal  Ind.,  Dec.  1919;  2k  PP.. 
illus.)    Casting  at  low  temperatures. 

990 — BRASSES — Study  of  the  Relation 
Between  Various  Physical  Properties  of 
Beta  Brasses  as  the  Annealing  and  Quench- 
ing Temperature  Varies.  (Chem.  &  Met. 
Engry.    Feb.    4.    1920;    7    pp..    illus.) 

991— BRONZE  AND  BABBITT  BEAR- 
IN(5S.  Notes  on.  W.  K.  Frank.  (Proc.  Eng. 
See.  of  W.  Penn..  Nov.,  1919.) 

992— CERAMIC  INDUSTRIES— Applica- 
tion of  Pyrometry  to  the  Ceramic  Indus- 
tries. C.  B.  Thwing.  (A.  I.  M.  M.  E.,  Sept., 
1919;   3J  pp.) 

993— ELECTRIC  FURN.A.CE  SMELTING 
— Investigations  to  Determine  the  Best 
Arrangement  of  Electrodes,  Leads,  etc.  F. 
Holmgren.  (Chem  &  Met.  Eng.,  Jan.  28, 
19211  ;    8    pp..    illus.) 

994 — MELTING — Waste  in  Melting  Al- 
loyed Metals.  E.  H.  Schultz  and  H.  Winkler 
(Metal  Ind.,  Dec,  1919;  IJ  pp.)  Translated 
from  Metall  und  Erz. 

995  _  PYROMETER  PROTECTION 
TUBES.  F.  A.  Harvey.  (Bull.  A.  I.  M.  E.. 
Sept.,    1919;    2   pp.) 

996 — PYROMETRY — Teaching  Pyrometry 
in  Our  Technical  Schools.  George  V.  Wen- 
dell. (Bull.  A.  I.  M.  B.,  Sept,  1919;  91  pp.) 
997 — RESEARCH — Department  of  Metal- 
lurgical Research  State  School  of  Mines. 
University  of  Utah.  Thomas  Varley,  F.  G 
Moses  R.  H.  Bradford  and  R.  S.  Lewis 
(Bull  Univ.  Utah.  Sept..  1919;  4i1  pp.. 
illus  ) 

998 — REFRACTORIES — .\nalyzing  Fire- 
brick Mortar.  Raymond  M.  Howe.  ( Iron 
Trade  Review.  Feb.  5.  1920  ;  3  pp..  illus.) 
999 — SAFETY — Glasses  for  Protecting 
the  Eves  from  Injurious  Radiation.  W.  W. 
Coblentz  &  W.  B.  Emerson.  (U.  S.  Bur. 
Stand..  Tech.  paper  No.  9^!  ;  15  pp..  illus.) 
innn  — SMELTING  — PLANT  DESIGN. 
Elements  of — Pt.  I.  Oliver  E.  Jager.  (Min. 
&  Sci.  Press.  Jan.   31.   1920;   5  pp.) 

loni — SPELTER — Review  of  the  Spelter 
Situation.  H.  M.  Ridge.  (Jour.  Soc.  Chem. 
Indus  ;  Jan.  15.  1920.) 

1002 — TEMPERATURE — St;indard  Scale 
of  Temperature.  C.  W.  Waidner.  E  F. 
Mueller  &  Paul  D.  Foote.  (Bull.  A.  I.  M.  E.. 
Sept..  1919  ;  lOJ  pp.) 

1003— THERMAL  ANALYSIS — Simpli' 
fication  of  the  Inverse-Rate  Method  for 
Thermal  Analysis  [of  metals  and  alloys]. 
P.  D  Merica.  (V.  S.  Bur.  Stand..  Sci. 
Papers  No.   336.      3J  p.   illus.)      20c. 

1004 — THERMOCOUPLES  —  Protecting 
Tubes  for  Th  rmocouples.  R  B.  Lincoln 
(Bull     A.    I.    M     V...   Sept..    1919;    33    PP) 

lOOr. — WELDINC — Gas  Welding  and  Cut- 
ting During  the  War.  H.  Sidney  Smith. 
(Journ.  Amer.  Welding  Soc.  Oct.,  1919; 
4    pp..    illus.) 

1006 — WELDIN(3 — A  Theory  of  Metallic 
Arc  Welding.  Ralph  G.  Hudson.  (Journ. 
Amer  Welding  Soc.  Oct.  1919;  4i  pp.. 
Illus.) 


.SAMPLlNXi    .VM>    .VSS.WING 

1007 — MINE  SAMPLING — Leon  Feuch- 
ere.  (Min.  &  Sci.  Press.  Aug.  23.  1919;  13 
|)p.)     20c. 

long — ROCK  ANALYSIS — Determination 
of  Combustible  Matter  in  Silicate  ami  Car- 
bonate Rocks.  A.  C.  Fieldner.  W.  A.  Selvig 
&  G.  B.  Taylor  (U.  S.  Bureau  of  Mines. 
Tech.    Paper   212  ;    18    i)p..    illus.) 

FUELS 

(See  also  "Iron  and  Steel."  "Petroleum") 

1009 — COAL  in  1917.  Part  A.  Production 
C.  E.  Lesher.  (Mineral  Resources  of  the 
U.    S.,    1917— Part    11;    146    pp..    illus.) 

lOIO — CO.\L  in  1917.  Part  B.  Distribu- 
tion and  Consumption,  (Mineral  Resources 
of  the  U.  S..  1917 — Part  II.  Washington. 
1919;    64    pp.) 

inn — COKE — New  Coke  Plant  of  La 
Belle  Iron  Works.  (Iron  Age.  Sept.  11. 
1919  ;  2i  pp..  illus.)    20c. 

1012— COKE-OVEN  ACCIDENTS  in  the 
United  States.  .Mbert  H.  Fay.  (U.  S. 
Bureau  of  Mines.  Tech.  Paper  239;  22  pp  ) 

1013-  —  GASOLINE  in  Natural  Ga.'i 
Experiments  on  Alberta  Gas.  D.  B.  Dow- 
ling.  (Can.  Geol.  Surv..  Summary  Report 
1918,    Part   C;    251    PP..    illus.) 

1014 — GASOLINE — Recent  Developments 
in  the  Absorption  Process  for  Recovering 
Gasoline  from  Natural  Gas.  W.  P.  Dykema. 
(U.  S.  Bureau  of  Mines.  Bull.  176.  84  pp.. 
illus.) 

1015 — PE.\T  in  the  Dismal  Swamp,  Vir- 
ginian and  North  Carolina.  C.  C.  Osbon. 
(U.  S.  Geol.  Surv..  Bull.  711-C;  18i  pp. 
illus.) 

1016 — PULVERIZED  CO.\L.  Methods  of 
Preparing.  Joseph  F  Shagden.  (The  Iron 
Age..    Feb.    5.    1920  ;    i    pp.) 

MINING      AND      METALLURGICAL 
M.\CHIXERY 

1017 — BELTIX(5 — Inspection  of  Leather 
Belting.  Harry  .^.  Hey.  (Industrial  Man- 
agement,   Oct.,    1919;    85    pp.,    illus.) 

1018  —  BOILER  W.\TER  —  Feed  Water 
and  Purifying  Plant  for  the  Republic  Iron 
&  Steel  Co.,  Youngstown,  Ohio.  S.  H. 
McKee.  (Proc.  Engrs.  Soc  of  West.  Penn.. 
July.    1919  ;    265   pp..   illus.) 

1019  — ELECTRIC  FURNACE  SMELT- 
INC3 — A  Description  of  Investigations  to 
Determine  the  Best  Arrangement  of  Elec- 
trodes. Leads,  etc..  of  the  intimate  Rela- 
tion Between  Electrical  and  Metallurgical 
Phenomena  Within  the  Furnace  and  of  How 
to  Operate  a  Furnace  to  Obtain  the  High- 
est Output.  F.  Holmgren.  (Chem.  &  Met. 
Eng.,  Jan.   28,    1920;   8  pp.,   illus.) 

1020  —  LUBRICATION  OF  HOISTING 
CABLES  AFTER  INST.'VLL.'VTION.  Wm 
Fleet-Robertson.  (Le  Mois  Scientifique  et 
Industriel,  Dec,  1919,  No.  192  ;  IJ  pp., 
illus.) 

1021 — MOTORS — Mine-type  Motors.  L.  C. 
Moslev.  (Gen.  Elec  Rev.,  May.  1919;  4 
pp..   illus.)    40c. 

1022 — PRICES — Selling  Prices  of  Mining 
Machinery  Since  1913.  with  Accompanying 
Costs  of  Production.  A  S.  Breakey.  (Min. 
&  Sci.   Press.  Oct.  4.   1919;   1  p..  illus.) 

1023  —  SEP-\R.\TOR  —  Le  S.^parateur 
Draper  ( Le  Mois  Scientifique  et  Indus- 
trie!,   No.    192,    Dec.    1919;    24    pp..    illus.) 

10''4  —  TECHNIQUE  OF  DIAMOND- 
DRILL  Prospecting.  J.  A.  MacVicar.  (Le 
Mois  Scientifique  et  Industriel.  December. 
1919.    No.    192  ;    3    p.) 

1025  —  WELDING  —  Improved  Tipping 
Device  for  Oxv-.AcetyUne  Welding  Table 
J  T.  Smoodv.  (Eng.  and  Min.  Journ..  Sept. 
27.    1919;    11    pp..    illus) 

INIU'STRI.-VL   CHEMISTRY 

102(5 — Waste-Heat  Boilers  and  Pulverized 
Fuel  in  Chemical  Factories  C.  J.  Goodwin. 
(Journ.  Soc  Chem.  Ind..  July  31.  1919;  10 
pp..   illus.) 

1027— HYDROCHLORIC   ACID— Produc- 
tion   and    Uses    in    South    .\frica     V"^,»,d 
Rindl       iSo.   Afr.  Journ.  of  Ind..  July  1919. 
3   pp.) 

1028 — PRICKS  of  Miscellaneous  Inor- 
ganic Chemicals.  W.  B.  Meldrum.  (War 
Industries  Board  Price  Bull.  No.  4.  ;  23  pp.. 
illus.) 

10'>9 — PROGRESS.  Reports  on  Chemical 
Industry  in  1919.  (Journ.  Soc.  Chem. 
Indus.,  Jan.   15.   1920.) 

1030— SULPHURIC  ACID— The  Manu- 
facture of  Sulphuric  Acid  by  the  Qrillb 
Process.  Raymond  Curtis.  (Journ  Soc 
Chem.    Ind..    Oct.    15.    1919;    2    pp.    illus.) 


AI.VTERIALS    OF    CONSTBUCTIOX 

1031 — CEMENT — Pyrometry  in  Rotarv- 
Portland  Cement  Kilns.  Leo  I.  Dana  & 
C.  O.  F.iirchild.  (Bull.  A.  I.  M.  E..  Sept. 
1919;    12J    pp.) 

1032 — OGRAMIC  INDUSTRY— Applica- 
tion of  Pyrometers  to  Ceramic  Industrj-. 
John  P.  Goheen.  (Bull.  A.  I.  M.  E.,  Sept.. 
1919;    9    pp..    illus.) 

MISCELL.\NEOUS 

1033  —  ACCIDENTS  —  Preparing  Indus- 
trial English  Les.sons.  Geo.  F.  Quimby  and 
Chas.  H.  PauU.  (Indust.  Management  Mar 
1920.     5J  pp..  illus.) 

1034  —  ACCIDENTS  —  Coke-Oven  Acci- 
dents in  the  United  States  During  the 
Calendar  Year  1918.  Albert  H.  Fay.  (U. 
S.  Bureau  of  Mines.  Tech.  Paper  239 ;  22 
pp.) 

1035 — CHILE — Commercial  and  Indus- 
trial Education  in  Chile.  Felix  X'ieto  Del 
Rio.  (Bull.  Pan-American  Union.  Aug.. 
1919;    4    pp..    illus.)     40c. 

1036— ECOLE  DES  MINES— [The  reor- 
ganization of  The  National  Higher  School 
of  Mines  and  of  the  Mining  School  at  St. 
Etienne].  (Jour.  Officiel.  Paris.  Sept  28. 
1919.  106  pp.  .Abstract  in  Mois  Sci.  et 
Industriel.    Oct. -Nov.    1919.    1    p.)      20c. 

1037— EXPLOSIONS— Mine  Explosions 
Due  to  Lightning.  (So.  Afr.  M.  and  Eng. 
Jour.     Feb.  7.  1920.     i  p  ) 

1038 — FLOW  OF  WATE3R — The  Orifice 
as  a  Means  of  Measuring  Flow  of  Water 
Through  a  Pipe.  Raymond  E.  Davis  &  Har- 
vey H  Jordan.  (Bull..  University  of  111., 
Vol.  16.  No.  14.  Dec.  2.  1919;  51i  pp.,  illus.) 

1039— HUMAN  ELEMENT  in  Mine  Op- 
eration. Edwin  Higgins.  (Min.  and  Sci. 
Press.      Mar.   6.    1920.      3  pp  )      35c. 

1040— INDUSTRI.\L  AGREEMENT  [en- 
tered  into  by  Western  Australia  Mining 
Companies]  (Mo'ly .  Jour..  Chamber  of 
Mines  of  W.  Australia.  Sept.  30.  1919.  7 
pp.)      Sue. 

1041  —  IXDUSTRI.\L  RELATIONS  — 
Future  of  Industrial  Relations.  Dudley  R. 
Kennedy.  (Indus.  Management.  Mar.  1920. 
4  pp.) 

104  2— INDUSTRIAL  REL.\'mONS— Pre- 
paring Industrial  English  Lessons.  Geo.  F. 
Quimby  and  Chas.  H.  PauU.  Indust.  Man- 
agement.  Mar.   1920.      5 J   pp.   illus.) 

1043 — LABOR — La  Situation  des  Indus- 
tries Beiges  en  Decembre  1919.  (Belgium 
Minist.  de  I'lndustrie.  Bruxelles.  1919.  41 
pp.  tables  Statistical  study  of  conditions 
of  employment  in  mines,  quarries  and 
works. ) 

104  4 — LABOR — The  Dust  Hazard  in  the 
.\brasiye  Industry.  C.  E.  .\.  Winslow 
and  others.  (U.  S.  Reprints  from  Publ 
Health  Reports.  No.  530.  Jlay  30.  1919;  18 
pp..   illus.) 

104  5 — LABOR — The  Economic  Education 
of  Labor.  Edward  .\  Bradford.  (Min.  &  Sci. 
Press.  Nov.  15,  1919;  25  pp.)  Abstracted 
from   the   Annalist.      20c. 

1046  —  L.^BOR  —  Method  of  Curtailing 
Forces  of  the  Copper  Queen.  Charles  F 
Willis.  (Bull.  A.  I.  M.  E..  Sept..  1919;  3  pp.) 

1047  —  LABOR  —  "Opportunity":  The 
.A.naconda  Co.'s  Farm  for  Employees. 
Oliver  E.  Jajer.  (Min.  &  Sci.  Press.  Aug. 
2.    1919 ;    33    pp..   illus.)     20c 

104.8  —  L.\BOR  — Safet>-  and  Welfare 
Work  in  Industry  Plants.  H.  A.  Schultz. 
I  Proc.  Engineers'  Soc.  W.  Penn..  Nov..  1919.) 

1049  — LABOR  —  Suspend  Immigration? 
What  of  Industry?  A.  J.  Hain  (Iron  Tr 
Rev..    Sept.    18.    1919;    7    pp..    illus.)     20c. 

1050 — MEXICO — A  Stable  Government 
for  Mexico.  Blamey  Stevens.  (Min.  & 
Sci.    Press.    Nov.    1.    1919;    3   pp.)     20c. 

1051  —  MEXICO  —  T^Tiat  Mexico  Needs 
(Eng.  and  Min.  Journ..  Oct.  11.  1919;  3  pp.) 

1052 — PIPE  LINE— Laying  a  Pipe  Line 
in  Frozen  Ground.  William  W.  Elmer. 
(Eng.    and    Min.    Journ.,   Nov.    22-29,    1919; 

1  p..   illus.) 

ior.3  — POWER  —  The  Power  Situation 
after  the  War.  C.  A.  Winder.  Advance 
copy.  (.Vmer.  Electrochemical  Soc.  Oct.  1 
1919;  9J  pp.) 

1054— -POWER  in  .\lherta — Water.  Coal 
and  Natural  Gas  James  White.  (Commis- 
sion of  Conservation.  Ottawa.  1919  ;  30  pp. 
illus.) — Read  at  the  Industrial  Congress 
Calgary.    Aug.    11-16.    1919 

1055  —  I'NION  OF  SOUTH  AFRICA  — 
Half  Yearly  Abstract  of  Union  Statistics: 
Xo  1 — June  1919.  Union  of  So.  Africa.  Office 
of  Census  and  Statistics.  (Johannesburg 
96  pp.  Tables.  First  of  a  series  of  semi- 
annual  publications.      50c 

1056— -^-EIGHTS  AXD  MEASURES  o( 
'  (he   Far   East.      (Trans-Pacific.    Nov..    1919 
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Current  Prices  of  Materials  and  Supplies 


IRON  AND  STEEL 


SHEETS — Quotations  are  in  cents  per  pound  i 
also  the  base  quotations  from  mill; 
Large 
Mill  Lots        St. 

Blue  Annealed     Pittsburgh  Louis 

No.  10 3.55-4  00  4  64 

No.  12 3  60  4   69 

No.  14 3.65   4    10  4   74 

Black: 

Nos.  18  and  20...      4.  15   4.65  5   24 

Nos.  22  and  24...      4.20-4   70  5   29 

No.  26 4.25-4  75  5  34 

No.  28 4.35-4.85  5.67 

Galvanized: 

No.  10 4.70  5  79 

No.  12 4.80  5  89 

No.  14 4.80  5  89 

Nos.  18  and  20...     5  10  6  19 

Nos.  22  and  24...  5.25-5  75  6  34 

No.  26 5.40-5  90  6  49 

No.  28 5.70-6   20  7  04 


\  arious  cities  from  warehouse 


Chi- 
cago 
4  82 

4  67 
4.92 

5.80 
5.85 

5  90 
6.00 

5.97 
6.07 

6  07 
6  37 

6  52 
6  95 
7,25 


San 
Fran-  Cur- 

cisco  rent 

5  80  $5  32  7  00 


—  New  York  — 

One 

Yr.  Ago 

5   17 


37  7   10 
5  42 

6  80-7  30 
6  85-7   35 

6  90-7.90 

7  00  8.00 


8.20 


6  90 

6  95 

7  10 
7  40 
7  80 
7  95 

8  25  9  00 


5  22 
5.27 

6.02 

6  07 
6  12 
6.22 

6  87 
6  92 

6  97 

7  27 
7.12 
7.27 
7.57 


DRILL  STEEL-Warehouse  price  per  pound: 
New  York 

14c. 

16c. 


.'(..lid... 
Hollow. 


St.  Louis 
13c. 


Birmingham 

15c 


.STEEL  AND  IRON   PIPE 


rhe'i.'r.'jsbuTh/bargcaJrdl^e'otts'orS  "'^'"""•l  ""  '°-V --'T^  1,„s  on 
1 920.  and  on  iron  pipf  from  January  7r"920     '"^'  "•'"  '"'^  "'  ^""^  '''"""''»' '  "• 


Inches 
f  to  3 


Steel 

Black 

Per  Cent 

54 


anuary  7,  1920. 
BTTT  WELD 


Galvanized 
Per  Cent. 


STEEL  RAILS— The  foil 

-    -      --^ re 

charged  extra: 


„„jr-i,-  t  1     j-    ?"''°8  quotations  are  per  gross  ton  f.o.b.  Pittsburirh 

and  Chicago  for  carload  or  larger  lots.    For  less  than  carload  lots  5c.  per  1 00  lb.  is 


Standard  bessemer  rails $45 .  00 

Standard  openhcarth  rails...  .    '  47   00 

Light  rails.    8  to  1 01b 2  585* 

Lightrails.  12to  141b 254* 

Light  rails,  25  to  451b 2.45* 

*Pcr  100  lb. 


'- —  Pittsburgh . 

Current         One 

Year  Ago 


■ Chicago 

Current 


$55  00 
57  00 
3    135* 
3.09* 
3.00* 


$45  00 
47  00 
2.585* 
2.54* 
2.45* 


One 

Year  Ago 

$65.00 

67.00 

3.  135* 

3.09* 

3.00* 


2 

2S  to  6 

7to  12. ... 
I3and  14. 
15 


Iron 

Blaok 

Per  Cent. 

345 


I.  i  and  3. 

Ito  ii'.'.'.; 

2to3 


Inches 
4li  ftolj... 

LAP  WELD 

34!  IJ 

37S  15... 

33}  2..... 

2!  to  6 

7tol2 274 

BUTT  WELD,  E.XTRA  STRONG,  PLAIV  ENDS 
"•^  25S  4  4.7 

52  39|        I Ill 

53  in'        !v.;,  i?5 


47 
50 
47 

w 


24} 

311 
28,> 
30i 


2 

2i  to  4. 
4}  to  6. 
7  to  8... 
9to  12. 


39!         I .::::' 

■•O;        Jtoli 34f 

LAP  WELD,  EXTRA  "TRONG,  PLAIN  ENDS 


45 
48 
47 
43 
38 


335 
365 
35J 
29J 
24! 


TRACK  SUPPLIE.S--The  following  prices  arc  base  per  1 00  lb.  f  o  b  Pittsburzh 
for  carload  lots,  together  wit  h  the  warehouse  prices  at  the  places  named : 

. Pittsburgh 

One  Year 
a.      J      1        1       J       .,       Current        Ago 
^itandard  railroad  spikes, 

A  in.  and  larger $3.35  $3  70 

irackbolts 4  90  5.10     4.90 

Standard  section  angle  bars      2   75  3.25 


Chicago       St.  Louis 


San 
Fran- 
cisco 


$3.62 
4  62 
2  75 


$4  44 
Premium 
3  44 


$5.65 
6  65 
4.60 


From  warehouses  at  the  places  named 
pipe: 


i 2U 

U 275 

?:■■    i 295 

25  to  4 315 

45  to  6 305 

7to8 225 

9to  12 17. 


Galvanized 
Per  Cent. 

185 

95 
175 
145 
175 
145 


+40 
65 
155 
195 

65 
135 
165 
195 


105 
5! 


the  folloiiing  discounts  hold  for  steel 


STRUCTURAL 

Pittsburiili.    togt.... 
$2.55  places  named 


P\tt^h...  1      ♦   "  ,^^^^^^!^ — ^  ''"   (""""'ng   are  the  base  prices  f.o.b.  mill 
Pittsbui-Kl,.   t^ogether  with  the  quotations  per  100  lb.  from  warehouses  at  the 


Mill 
Pitts- 
burgh 

Beams,  3  to  I5in $2.45 

Channels,  3  to  1  5  in 2  45 

Angles,  3  to  6  in,  J  in.  thick....!  . .      2^45 

Tees,  3  in.  and  larger 2  45 

Platis "■■     2.65 


^  New  York— - 


Cu 

rent 

$3.97 

3.97 

3  97 

4  02 
4    17 


I  Year 
Ago 
$4.07 
4.07 
4.07 
4.  12 
4   27 


St. 

Chi- 

Louis 

cago 

$4   04 

$3.97 

4   04 

3.97 

4   04 

3  97 

4   04 

4  02 

4.24 

4   17 

STEiL  SHEET  PILING— The  following  price  is  base  per  100  lb   fob   Pitts 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 


Current 
$2.55(g.$3.65 


One  Month  Ago 
$2.55 


One  Year  Ago 
$3.50 


1  ,„  ,  •      ■     ..       ...  New  York 

I  to  3  in.  butt  welded 40c- 

35  to  6  in.  lap  welded ...!.!.      35^?° 

I  to  3  in.  butt  welded '^'"24^°'''' 

35  to  6  in.  lap  welded. .    .  20*^ 

ca^S-l'onl'^ili&^S:;^:''^  '^•'^^™'  ^--  ^'"^'^  ^-■•^  -  ="  ''='  p>-  2i;^. 


Black 

Cleveland 

40% 

42% 

Galrnnized 
Cle^'eland 

31<-„ 

27% 


Chicago 
54^-^ 
50"^ 

Chicago 

405% 
375% 


i^yim^^nU^dXol'eTF^om  li't-  "'""^  """'■''•  ""  '^'^"^'-1  ^^ers,  the  follow- 


Hot  pressed  square. . 
Hot  pressed  hexagon.. 
Cold  punched  square. 


New  York 
Current        One 

Year  ,\go 
-I- $2  00      $0  80 
-H  2  00        0  80 
■    2  00        2  50 


Cleveland 

Current      One 

Cut- 

Year  Ago 

$1.00       $1    25 

si 

1 .  00          1 .  1 0 

1 

1   00          1    00 

1 .  00          1  .  00 

Chicago 
■nt       One 

Year  .\go 
25     $0  98 


RrVETTG — The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

-.Warehouse- 


—  New  York  — - 

Mill         Cur-          One  Chi- 

Pittsburgh    rent     Year  Ago         cago 

in.  and  larger.. $4. 50       $6.00       $5.67  $4.97 

CONE  HEAD  BOILER 

60          6   10         5  77  5  07 

75          6  25         5  92  5  22 

00          6  00         6  27  5  27 


i  in.  and  larger..  4. 

I  and  H 4 

■^  and  fs 5 


Lengthsshorterthan  I  in.  take  an  extra  of  50^ 
take  an  extra  of  25c. 


St. 
Louis 
$5  44 

5.54 
5  54 
5.54 


San 
Fran- 
cisco 
$6  65 


Dallas 
$7.50 


Cold  punched  hexagon.-,    2  00        2  50 

Semi-6nished  nuts  sell  at  the  following  discounts  from  Ii"s"t  price 
New  York An"*""' 

Chicago ;::::  ; *"^» 

""■-■""d ::::::::::::::::  6o-'io- 

MACHINE  BOLTS— Warehouse  discounts  in  the  following  cities: 

I  K.,  A  :«         J          ,1  New  York      Cleveland 

S  by  4  in.  and  smaller 25"^  '^"■"u 

Larger  and  longer  up  to  1  in.  by  30  in.....'  '        |5cf 


25 
90 
90 


0  78 

1  00 
I    00 


One  Year  .\go 

50-10% 

50% 

60% 


50% 
40% 


Chicago 

35-5% 

25-5% 


Ic.    Lengths  between  I  in.  and  2  in 


^l^c^cd'^fom'iirt^rice"*""'''  "'   '*"■  P'''-^ --"-d  the  following  amount  is 

For  wrought-iron  washers: 
NewYork...      .    $r50  Cleveland $4  50  Chicago  $3  00 

For  cast-iron  washers  the  base  price  per  100  lb.  is  as  follows^    * 

^e'«^oTk $7.00  Cleveland      ...    $3.75  CI  cago  $4  25 


U^d^a^re^^^oltowif™"""  '"""^  ""  "''""  ""  ''•'""'"  """''''^  '^  '="'-'*■'  ""^  galvan- 


Hercules  red  strand,  all  constructions 

Patent  flattened  strand  special  and  cast  steel. 

Patent  flattened  strand  iron  rope 

Plow  steel  round  strand  rope. 


New  York  and  St.  Louis 
20% 
20% 

5% 
35% 


Special  steel  round  strand  .ope xnc/    i/^    cof 

Cast  steel  round  st  rand  rope    i  !.'.'!!  .'i!.'  i.'  '  ^"lil^"*^ 


Iron  strand  and  iron  tiller 

Galvanized  iron  rigging  and  guy  rope 


-    n  Francisco:  Gah  :.nized',less  5%,  bright ,  less  25% 
(  hicago.  -^  12'  on  gplvanized.  305  "ff  "n  bright. 


225% 
5% 
+  12% 


HORSE  AND  MULE  SHOES— Warehouse  prices  per  1 00  lb.  in  cities  named : 

•*-'"".•  ^^-  ^        Birm- 

"'i7"?n'  ^I'i'^^f"        St.  Louis  ingham 

HI?.  *?  ??  »'  25  $7.00 

7  50  7   15  7  50  7  25 


Mill 
Pittsburgh 

Straight $5  75 

Assorted 5  85 


BARmONANDSTEEL-Per^H)0^1b.tola^buyersatmill.Pitts^;:^ 

COALBITSTEEL— Warehouse  price  per  pound  is  as  follows- 

^ew  1  ork  Cincinnati  Tiii.m;n»i,om  o.   t :. 

fO.IO  $0  165 


CONSTRUCTION  MATERIALS 


ROOFING  MATERIALS-Prices  per  ton  f.o.b.  New  Y'ork  and  Chicago: 


Tar  felt  (14  lb.  per  square  of  100 

.„sq-f.t-) .  .  .  $89,00 

Tar  pitch  (in  400-lb.  bbl.) 2  I   00 

Asphalt  pitch  (in  barrels) 34   00 

Asphalt  felt 88   00 


Carload  Lots 
N.  \  .         Chicago 


$87.00 
18.00 
34  00 
88.00 


Less  Than 
Carload  Lots 


X.  Y. 

$91  00 
22.00 
37  50 
90.00 


Chicago 

$89.00 
19.00 
37.50 
90.00 


ri^u''^!*'^''   ROOFINGS-Standard   grade   rubbered  surface,  complete  with 
2:,LH?J1 -ff.'?-''."''  '=°^*=  P"  square  "s  follows  in  New  York.  St.  Louis,  Chicago  and 


Birmingham 

$0   18 


St.  Louis 
$0    11 


Chicago 
$0    15 


.San  Francisco 

l-Ply 

No.  I  grade $2.00       $2  25 

No.  2  grade 1.70  |    95 


,  2-Ply  3-Plv 

c.'-  l.cl.  c.l.  I.cl. 

$2  50       $2.75         $3.00       $3  25 
2   15         2.40  2.50         2.75 

Asbestos  asphalt-saturated  felt  (141b.  per  square)  costs  $170  per  ton 
Slate-.surfaced  roofing  (red  and  green)  in  rolls  of  1 08  sq.ft.  costs  $3.00  per  roll  in 
carload  lots  and  $3.25  for  smaller  quantities. 

Miingles,  red  and  green  slate  finish,  cost  $7.25  per  square  in  carloads,  $7  50  in 
smaller  quantities,  in  Phdadelphia. 
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HOLLOW  TILE—  ^     , ,     , , 

4x12x12 

St.PauI «  0" 

Seattle... 0' 

Los  Angclea "J J 

New  Orleans ■  '** 

Cinciunjiti ■  '0' 

BirminKhani no 

St.  Louis 0° 


8i  12x  12 
$0   138 
.  175 
.154 
.22 

.18925 
.135 
.15 


12x  i2x  12 
$0,248 
.30 
.236 
.325 
.2864 


LUMBER — Price  per  M  in  carload  lots; 

. 8  X  8-In.  X  20-Ft.  and  Under . 

P.               Fir  Hemlock  Spruce 

Boston      $75  00  $65  00  $65  00  $60  00 

KansasCity 53  00         52.25  52  25  52  25 

Seattle 31   00 

NewOrleans 55.00  .  _^     ■ 

St.Paul 62.00         61.00  61.00  47  50 

Atlanta 62.50         64.50  66  00  76  00 

Baltimore 75.00 

Cincinnati 55.00         55  00  55  00 

Montreal 73.00          68   00  65   00  60   00 

LosAngeles* 59.50  58.00          

I-In.  RouEh,   10-In.  x   l6.Ft. 

^- and  Under — 

P.                     Fir  Hemlock 

Boston $70  00            $60  00  $60  00 

KansasCity 115  25                89  75  89  75 

Seattle 35.00 

NewOrleans 60  00 

St.Paul 54  00                54   00  53  00 

Atlanta 85  00  90  00 

Baltimore  (box) 60-65  00 

Cincinnati 60  00                58  00  60  00 

Montreal 65  00                65  00  65  00 

LosAngeles* 57.00  56  00 

*  Base  price,  2  x  4,  is  $53,  Los  Angeles. 

t  Montreal — Up  to  32-ft.,  over  which,  $3  per  M.  increase 


12  X  12-In. 
20-Ft.  and  Under 

P.      Fir 
$110  00  $100  00 
64  00   52  25 
31  00 


65  00 
43  00 
79  50 
87  50 
62  50 
73  OOt 


58  00 
82  00 

60  00 
73  00 
51.00 

2  In.  T.  and  Gr 


10  In. 

P. 
$80  00 
117  25 

65  00 
64  50 
77   50 

60-65  00 
55  00 

66  00 


16  Ft. 
Fir 

$65  00 
92  75 
36  00 

58  50 
87  50 

55  00 
66  00 


up  to  36-ft. 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Mill                   St.  San 

Pittsburgh         Louis             Dallas              Chicago  Francisco 

Wire $4.50              $4  50              $6  90                $4,15  $5  50 

Cut 4  925              5.40                7.40                  7.00  6.90 

PORTLAND  CEMENT— These  prices  arc  for  barrels  in  carload  lots,  without 

b&gs. 

One  Year  Ago 

Current           One  Month  Ago  With  Bags 

New  York  (delivered) $2.80                        $2.80  $3.45 

Jersey  City  (delivered) 2.47                          2  47  3.62 

Boston 2.42                        2  42  3.57 

Chicago 2.00                        2  00  3.05 

Pittsburgh 2  05                        2  05  3   15 

Cleveland 2.32                        2.32  3.32 

NOTE — Charge  for  bags  is  generally  15c.  each,  60c.perbbl. 


LIME — Warehouse  prices: 

. —  Hydrated  per  Ton  — ■ 

Finished  Common 

New  York $17,50  $14,50 

KansasCity 26  00  25  00 

Chicago 20  50  14  50 

St.Louis 22  00  18  00 

Boston 26   00  19  00 

Dallas 30  00 

San  Francisco 20  00  16  00 

St.Paul 24.00  19  00 

New  Orleans 1750 

Atlanta 22  00 

NOTE— Refund  of  $0. 1 0  per  barrel. 

*  300-lb.  barrels.      t  180-lb.  barrels. 


^Lumpper  200-lb.  Barrel- 
Finished  Common 

$2,75*atplant$2,55» 
2  50  2.40 

2  25  1.50 

2,00 

4.00*  3.50* 

2.75 

2,30t 

1 .  60  I    50 

2  20 

2.40 


LINSEED  OIL— These  prices  are  per  gallon; 

. New  York  • Chicago 

Current      Year  Ago  Current      Year  Ago 

Raw  per  barrel  (5  bbl.  lots) $180           $150  $198           $1.66 

5-gal.  cans 2.00              1,65  2.23              1.86 

WHITE  AND  RED  LEADS— 500-lb.  lots  sell  as  follows  in  cents  per  pound: 


Current 


Red 


One  Year  Ago 


White- 


Dry  In  Oil 

lOO-lb.  keg 15  50  17  00 

25-and  SOtlb.  kegs..    15  75  17  25 

I2!-Ib.keg 16  00  17.50 

5-lb.can8 1850  20  00 

1-lb.  cans 20  50  22.00 


Dry 

13  00 
13  25 
13   50 

15  00 

16  00 


In  Oil 
14  50 

14  75 

15  00 

16  50 

17  50 


Current 

1  Yr.  At-r 

Dry  and 

Dry  an<l 

In  Oil 

In  Oil 

15   50 

13  00 

15  75 

13   25 

16  00 

13   50 

18  50 

15  00 

20   50 

16,00 

MINING  AND  MILLING  SUPPLIES 

HOSE—  FIRE  50-Ft.  Lengths 

Underwriters'  2i  in $0  75  per  ft. 

Common,  24-in 40 

AIR 
First  Grade        Second    Grade      Third  Gratic 

i-in.perft $0  50  $0.33  $0.22 

STEAM— DISCOUNTS  FROM  LIST 

Second  grade, .. .    40%  Third  grade 45% 


First  grade 


30% 


LEATHER  BELTING 

follows: 


New  York. .  . 
St.  Louis. . . . 

Chicago 

ilirniingham. 
Cinoinnati.  .  . 


-Prosont  discounts  from  list  in  the  following  citios  are  as 


Medium  Grade 
20% 
40% 
■45% 
35% 
30-5-25% 


Heavy  Grade 
25% 
35% 
40% 
30% 
40-2i% 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  i  to  $0  02  extra 
while  for  quantities  amounting  to  K es  than  600  ft.  there  is  an  extra  charge  of 
$0,0L  The  number  of  feft  per  pound  for  the  various  sites  is  as  follows:  i-in.. 
8ft..J-in.6:  i-in..  4i;  I-in  .  U-in.  2  ft.  ?0  in  :  IJ-in.,  2  ft.  4  in.  Following  is 
priccperpound£or|in.andiarger,  in  1200-ft.  coils: 

Boston $0.30  KansasCity 265 

New  York 26  New  Orleans 255 

Cincinnati 275  Seattle 31 

Chicago 265  St.  Louis 265 

St.  Paul 275  Atlanta 295 

San  BYancisco  24 ^ 

PACKING— Prires  per  pound: 
Rubber  and  duck  for  low-pressure  steam $1 


Asbestos  for  high-pressure  steam  . 

Duck  and  rubber  for  piston  packing 

Flax,  regular      

Flax,  waterproofed    

Cotnpressea  asbestos  sheet 

Wire  insertion  asbestos  sheet 

Uubhrr  sheet 

Rubber  sheet,  wire  insertion 

Rubber  sheet,  duek  insertion 

Rubber  sheet,  cloth  insertion 

Asbestos  packing,  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes 

Asbestos  wick,  j-  and  l-lb.  balls - 

REFRACTORIES — Following  prices  are  fob.  works: 
Chrome  brick net  ton  $75-$80 


00 

70 

00 

1    20 

1.70 

.90 

1.50 

.50 

.70 

.50 

.30 

1   30 
85 


Chrome  cement n«-t  ton    45-30 

Clay  briek.  1st  quality  fireclay 1000         38-45 

Clay  brick.  2nd  quality 1000         33^35 

Magnesite,  dead  burned net  ton     50-55 

Magnesite  brick,  9x4Jx2i  in net  ton    80-85 

Silica  brick 1000         45-50 

Standard  size  fire  brick,  9x4ix2i  in.  The  second  quality  is  $4  to  $5  cheaper  per 
1000. 

St.  Louis— Fire  clay.  $35  to  $50. 

Birmingham— Silica.  $50;  fire  clay,  $45;  magnesite,  $85;  ehrome,  $85. 

Chicago^ — Fire  clay,  high  grade  $50,  standard  J40. 

Denver — Silica,  $18:  fireclay.  $12:  magnesite.  $57.50^ 


at  Chester,  Penn. 
at  Chester,  Penn. 
at  Clearfield,  Penn. 
at  Clearfield,  Penn. 
at  Chester,  Penn. 
at  Chester.  Penn. 
at  Alt.  Union,  Penn. 


RAILWAY  TIES 


-For  fair  size  orders,  the  follo' 
Material 


.ingprit-tsper  tie  hold: 


Chicago— Plain 

Chicago,  creosoted 

San  Francisco — Douglasfir,  green 

San   Francisco — Douglas  fir,   creosoted  ... 

Prices  pertie  at  Missouri  mills;  St.  Louis  prices  about  25e. higher 


7  In.  X  9  In. 

6In.  x8I 

by  8  Ft.  6  In. 

by  8  Ft 

$1    75 

$1   60 

1   95 

1   80 

1    74 

1    24 

3.36 

2.38 

Untreated  A  Grade  White  Oak 
6x8x8 

No.  I $0.70 

No.  2 80 

N0.3 90 

No.  4 98 

7x9x8  white  oak 1.05 

7x9x8  rc-d  oak.  No.  4 80 


Untreated  A  Grade  Red  Oak 
6x8x8 

No.  I $0.55 

No.2 65 

No.3 75 

No.5 87 


FLOTATION  OILS — Prices  of  oils  for  flotation,  in  cents  per  gal.  in  bbls.: 

Chicago- 


Pure  steam-distilled  pine  oil,  sp.gr. 

0.93-0.94 

Pure  destructively  dist  illed  pine  oil .. 

Pine  tar  oil,  spgr.  I  025-1.035 

Crude  turpentine, sp.gr.  0.900-0.970 
Hardwood  creosote,  sp.gr.  0,96-0,99* 

*F-0.b,  Cadillac,  Mich. 


New  York 
$1.45 


,40 
60 
35 


In  Bbl. 

$1.60 

1.50 

.42 

2.31 


Carloads 

$1.55 
1.45 

,405 
2  20 


COTTON  WASTE— The  follow  ing  prices  arc  in  cents  per  pound: 

New  York ■ 

Currenfc        OneYcar.Ago       Cleveland 

White 13  00  11001300  1600 

Colored  mixed 9.00-12  00  8.50-12.00  12  00 


''hicai:o 
00    14   90 
50-12   UO 


WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

I3ixl3{ 

$52.00 

41    00 

$58.00 

Chicago 

43  50 

EXPLOSIVES — Price  per  pound  of 

kegfor  black  powder:  • 

Low  Freezing 
20e-o 

New  York 

Boston $0,225 


dynamite  in  small  lots  and  price  per  25  lb. 


Kansas  City . 
New  Orleans. 

Seattle 

Chicago 

St.  Paul 

St.  Louis 

Denver 

Dallas 

Los  Angeles. . 

,\tlanta 

Baltimore.  . .  . 

Cincinruiti 

^Iont^eal 

*  Fi>r  50% 


.235 
.2375* 
.  1425 
.215 
.185 

2175 
.205 

189 
.25 
.22 
.225 

215 

28 


40% 
$0  3125 
.245 
,26 
.2275 
.185 
.24 
.2275 
.26 
.2475 


.30 

.245 

.2675 

.26 

.31 


— Gelatin- 
60% 
$0  3425 
.25 
.385 
,255 
.21 
.2825 
.2525 
.285 
.2725 
.288 
.35 
.265 
.3075 
.26 
.34 


80*;, 

■.35' 
.3275 

".i\5' 
.325 
.295 
.295 
.315 
.342 
.275 

■■.325" 

iis" 


Black 
Powder 

$2.30 
2  40 
2  35 
2  90 

1  90 
2,35 

2  25 
I    90 


50 
75 
00 
55 
35 
20 


3.90 


CHEMICALS 


SODUIM  CYANIDE— New  York  price  is  30c.  per  lb  ;  Chicago,  3  I  Jc;  .-^t.  Louis, 

31c;  Birmin^rhnin.  45c. . 

SODIUM  SULPHIDE— New  Y..rk  price  per  pound  is  6c.  for  concentrated, 
Chicago,  6c.  for  concentrated,  3c.  for  crystals.  Birmingham  price  is  35c.  for 
crystals.     Concentrated   conies  in    500-lh.  drums:  crystals  in  440-lb.hbl. 


R\\\  HIDE  LACING— 25%  off  for  out:  $0.86  per  sq.ft.  for  ordinary. 


ZING  DUST     I'or  350  nush  the  .New  York  price  is  12c.  per  lb.;  Chicag. 
St.  Louis,  12c:  Birmingham.  35c. 


,  13c  ; 


ALUMINUM   DuST— Chicaiionriceis  $1   IOp<rlb.:  Pirniinghani,  1  I  52. 
MINES'  LAMP  CARBIDE— Prices  net  f  .o.b.  cars  at  warehouse  points. 


Union 
100- Lb.  Drums 
Per  Ton 
Kast    of    the    Mississippi,    North    of 

Chattanooga $106.00 

Southeastern  portion  U.  S.  A 1  I  5   50 

Texas  (except  El  Paso) 124  00 

EI  Paso,  Texas 12b  00 

Denver,  Colo 124  00 

West  Coast 129.00 


(""ameo 

lOO-I.b.  Drums 

Per  Ton 

$101  00 
110,50 
I  1 9  00 
121  00 
119  00 
1 24  00 


I'nion 

25-I.b. 

Per  Ton 

$1.51 
I  63 
I  74 
I  77 
1  74 
I   81 
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The  Menace  of  Britain's 
Petroleum  Policy 

IT  HAS  been  pointed  out  to  us  that  while  the  Anglo- 
Persian  Oil  Co.,  of  which  a  majority  of  stock  is  owned 
by  the  British  Government,  is  extending  its  holdings  by 
investment  in  various  parts  of  the  world,  the  British 
Government  is  also  borrowing  money  from  the  United 
States,  a  loan  of  $250,000,000  having  been  floated 
through  J.  P.  Morgan  &  Co.  within  a  few  months. 
The  Government  of  the  United  States  has  also  deferred 
the  exacting  of  payment  of  interest  on  war  loans  made 
to  England  and  the  other  allies.  In  other  words,  we 
are  in  no  small  degree  financing  England  in  her  cam- 
paign for  control  of  the  world's  petroleum,  in  the  con- 
duct of  which  campaign  she  has  discriminated  against 
American  commercial  competitive  progress,  by  laws, 
regulations,  and  decisions  barring  aliens  from  fields 
under  her  control.  Our  financing  of  England  has  been 
done  for  the  purpose  of  reconstruction,  but  in  her 
haughty  and  aggressive  foreign  policy  she  has  no  idea 
of  returning  to  pre-war  limits  of  empire.  Lloyd  George 
recently  boasted  before  Parliament  as  to  the  hundreds  of 
thouspnds  of  "square  miles"  which  the  war  had  added 
to  the  British  Empire  politically,  and,  commercially, 
her  campaigns  are  being  carried  out  with  the  same 
degree  of  ambition. 

A  bill  was  introduced  in  the  Senate  by  Senator  Curtis, 
of  Kansas,  on  Oct.  30,  1919,  to  cover  this  situation — 
Senate  Bill  S.  3334.  It  has  not  yet  been  taken  up,  how- 
ever. Senator  Curtis  states  that  he  found  that  the  Sen- 
ate could  not  push  this  bill,  because  it  has  to  do  with 
revenue,  and  that  he  believes  the  bill  will  soon  be  intro- 
duced in  the  House. 

Senator  Curtis'  bill   follows: 

A  bill  to  encourage  reciprocity  in  trade  relations. 

Sec.  1.  Be  it  enacted  by  the  Senate  and  House  of  Rep- 
resentatives of  the  United  States  of  America  in  Congress 
assembled,  that  no  citizen  or  subject  of  any  country  which 
requires  by  law,  regulation,  Or  otherwise  any  stipulation  in 
any  contract,  lease,  sale,  or  other  agreement,  relating  to 
mines  or  minerals,  including  petroleum,  in  the  said  country 
or  its  possessions  or  dependencies,  which  prevents  or  pro- 
hibits American  citizens,  because  of  their  nationality,  from 
being-  shareholders,  or  which  limits  the  number  of  shares 
which  may  be  held  by  American  citizens  in  such  under- 
takings, or  which,  because  of  nationality,  places  restrictions 
on  American  citizens  holding  any  position  in  the  company 
or  on  the  board  of  directors  or  similar  control  body,  shall 
be  permitted  to  hold  either  directly  or  indirectly  any  right, 
title,  or  interest,  in  any  mine  or  mineral  deposit,  including 
petroleum,  in  the  United  States  or  any  of  its  dependencies, 
or  to  act  on  the  board  or  in  any  managerial  capacity  what- 
soever in  connection  with  any  company  having  any  right, 
title,  or  interest  whatsoever  in  mines  or  minerals  in  the 
United  States  or  its  dependencies,  so  long  as  the  restrictions 
before  mentioned  shall  remain  in  force  in  any  law  or  regula- 
tion or  in  any  conti'act,  lease,  or  other  agreement  to  which 
the  ^vernment  of  the  foreign  country  or  any  of  its  officials 
■-^r  representatives  is  a  party. 


Sec.  2.  That  no  alien  eofilpany  which  by  its  articles  of 
incorporation  or  association,  statutes,  bylaws,  or  in  any 
other  similar  manner  prohibits  American  citizens,  because 
of  their  nationality,  from  being  shareholders,  or  which  limits 
the  number  of  shares  which  may  be  held  by  American  citi- 
zens, or  prohibits  American  citizens  from  holding  any 
position  on  the  board  of  directors  or  in  the  company,  shall 
be  permitted  to  hold  either  directly  or  indirectly  any  right, 
title,  or  interest  in  any  mine  or  mineral  deposit,  including 
petroleum,  in  any  part  of  the  United  States  or  its  depen- 
dencies. 

Sec.  3.  That  if  any  of  the  things  prohibited  in  the  pre- 
ceding sections  exist  at  any  time  beginning  two  years  after 
the  passage  of  this  act,  then,  and  in  that  event,  the  positions 
so  held  by  aliens  shall  become  vacant  and  any  and  all  acts 
performed  by  any  such  alien  connected  with  such  company 
shall  be  without  legal  force  or  effect  and  the  shares  or 
interests  so  held  contrary  to  this  law  shall  be  sold  by  the 
Attorney  General  to  .American  citizens  under  such  conditions 
and  regulations  as  the  Attorney  General  shall  fix,  but 
always  within  one  year  from  the  time  such  shares  or  in- 
terests come  under  the  provisions  of  this  act,  and  the  net 
proceeds  of  such  S3les  in  each  case  shall  be  paid  to  the 
alien  citizen,   subject,   or  corporation   concerned. 

The  recent  failure  of  the  Shipping  Board  and  the 
Navy  to  secure  bids  for  oil  suflicient  for  their  ship  pro- 
gram, has,  it  is  reported,  awakened  the  Executive 
Branch  of  the  Government  to  the  fact  that  what  has 
been  called  attention  to  forcibly  by  various  sources, 
including  the  Engineering  and  Mining  Journal,  is  a 
very  real  condition  and  not  a  theory;  as  a  matter  of 
fact,  it  is  plain  case  of  oil  or  no  oil.  The  State  De- 
partment under  Lansing  was  no  stranger  to  the  facts. 
It  remains  to  be  seen  what  actual  steps  will  be  taken, 
if  any.  Except  in  the  "Oh,  Be  Joyful"  and  "Boost — 
Don't  Knock,"  "Business  as  Usual"  class,  who  wanted 
Roosevelt  silenced  when  he  denounced  Germany,  and 
when  he  prophesied  blood  and  war  in  1914,  1915,  and 
1916,  there  is  a  general  feeling  of  apathetic  despair, 
and  a  sense  that  our  government  is  paralyzed  until  the 
next  Presidential  election. 


The  Higher  Patriotism? 

THE  British  petroleum  policy  has  been  thoroughly 
discussed  before  meetings  of  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engineers  and  the 
Mining  and  Metallurgical  Society  of  America.  These 
societies  are  anxious  to  see  the  situation  remedied  and 
are  eager  to  know  what  they  can  do  to  help.  We  sug- 
gest that  they  memorialize  the  Secretary  of  State,  the 
chairman  of  the  Senate  Committee  of  Mines  and  Min- 
ing, Senator  Poinde.xter;  the  chairman  of  the  House 
Committee  on  Mines  and  Mining,  Mr.  Garland,  and 
Senator  Curtis,  who  has  introduced  the  bill  referred 
to  in  the  previous  editorial.  The  American  Mining 
Congress,  at  its  meeting  in  St.  Louis  last  November, 
passed  a  resolution  recommending  the  remedying  of 
this  situation. 
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One  feature  we  need  to  recall  as  engineers — namely, 
that  this  governmental  campaign  of  England  to  wrest  the 
control  of  petroleunti  from  the  United  States  (and  this 
is  what  they  frankly  and  openly  state  it  to  be)  is  being 
done  largely  by  American  petroleum  geologists  and 
engineers,  and  with  American  drillers  and  drills,  as 
well  as,  in  a  way,  with  American  money,  as  above  noted. 
At  a  meeting  of  the  Mining  and  Metallurgical  Society 
when  this  question  was  discussed,  Mr.  L.  C.  Graton 
raised  the  question  as  to  the  professional  ethics,  or 
perhaps  the  patriotic  ethics,  of  American  engineers  so 
selling  their  services.  We  have  at  least  one  striking 
example  of  an  American  who  found  it  counter  to  his 
patriotism  and  his  pride  so  to  be  hired,  a  geologist, 
who  was  in  charge  of  exploration  work  for  certain  Brit- 
ish interests,  and  who,  rather  than  engage  in  this  cam- 
paign, when  it  was  proposed  to  him,  quit  the  company  in 
which  he  had  risen  to  a  position  of  prominence,  and  re- 
turned to  the  United  States,  to  begin  anew.  He  has 
since  taken  a  position  with  an  American  company. 

There  is  no  one  of  these  Americans  so  engaged  that 
would  dream  of  taking  part  in  or  aiding  a  British  mili- 
tary expedition  aimed  at  encroaching  on  American  ter- 
ritory. Do  they  understand  anywhere  near  so  well  as 
do  the  British  the  similarity  of  commercial  control  to 
territorial  control,  and  the  close  similarity  of  major 
commercial  competition,  especially  if  conducted  un- 
fairly—i.e.,  without  equal  advantages  to  both  sides — to 
military  competition,  to  "demonstrations,"  strategic 
military  occupations,  even  war? 


The  Thriving  Business  of 
Oil  Promotion 

THE  U.  S.  Geological  Survey  has  issued  a  bulletin 
warning  the  public  against  fake  oil  promotions  in 
districts  where  all  of  the  oleaginous  matter  which  could 
possibly  exist  naturally  is  in  the  tongues  of  the  boost- 
ers. One  prospective  oil  field,  it  seems,  is  located  within 
ten  miles  of  the  dome  of  the  Capitol,  where  the  numer- 
ous public  buildings  offer  many  opportunities  for  at- 
tractively illustrating  the  advertisements. 

Nowadays,  oil  seems  to  be  a  magic  word,  and  most  of 
us  are  willing  to  be  convinced  that  there  is  at  least  a 
hundred  to  one  chance  that  the  land  on  which  we  have 
been  paying  taxes  for  the  last  twenty  years  is  under- 
lain by  petroliferous  strata.  The  more  worthless  the 
land,  the  more  optimistic  we  are  inclined  to  be,  for  the 
idea  persists  that  God  could  not  have  created  this  par- 
ticular section  of  the  earth's  crust  for  nothing.  Any- 
way, the  stock  is  cheap,  and  the  possible,  even  if  not 
probable,  rewards  are  so  great  that  we  are  willing  to 
blow  in  a  Liberty  bond  or  two.  We  all  like  to  be  con- 
sidered gamblers,  and  oil  is  just  now  very  fashionable. 

After  the  excitement  is  passed,  possibly  one  "inves- 
tor," on  an  average,  is  $50,000  to  the  good,  and  1,000 
"investors"  are  $100  to  the  bad,  thus  leaving  a  modest 
$50,000  for  the  G.  R.  Q.  Wallingford,  no  matter  whether 
oil  is  struck  or  not. 

Ordinarily,  indications  of  oil  are  neither  required 
nor  expected  before  the  boom  is  started.  In  cases 
where  seepages  of  oil  are  found,  the  presence  of  petro- 
leum-bearing rocks  is  definitely  proved  in  the  eyes  of 
the  layman,  and  a  certain  amount  of  repression  may  be 
needed  on  the  part  of  the  promoter  to  prevent  a  stam- 
pede. We  remember  a  case  three  years  ago  where  an 
oily  film  was  noticed  on  river  water,  the  seepage  ap- 
parently coming   from   a  fissure   in   the  pre-Cambrian 


granites  which  formed  the  bank  of  the  stream.  Im- 
mediately claims  were  staked  on  all  the  surrounding 
country,  and  the  excitement  ran  high.  A  sample  of  the 
oil  was  collected,  and  analysis  proved  it  to  be  a  good  ■ 
grade  of  kerosene,  so  the  enthusiasts  thought  refining  1 
might  be  unnecessary,  nature  having  been  accommo- 
dating enough  to  do  this  by  distillation  from  the  heated 
regions  beneath.  When  things  were  progressing  nicely 
some  kill-joy  came  along  and  found  that  a  railroad 
camp  was  pitched  near  by  several  years  before,  and 
that  five  barrels  of  coal  oil  had  been  stored  underground. 


Lateral  Secretion 

And  Oil  Migration 

LATERAL  secretion  was  at  one  time  the  .stimulus 
of  much  discussion  on  the  theory  of  ore  deposits. 
The  result  of  this  discussion  was  the  spread  of  a  more 
or  less  general  desire  to  record  ob.servations  on  the  as- 
certainable facts  about  them.  From  the  time  of  Von 
Cotta  there  has  been  an  exceedingly  active  growth  in 
our  knowledge  of  such  deposits.  This  has  culminated 
in  such  books  of  summation  as  Lindgren's,  Emmons', 
and  others,  as  well  as  a  widespread  familiarity  with 
many  types  of  ore  occurrences.  Just  how  greatly  it 
has  increased  our  ability  to  discover,  or  how  many 
additional  deposits  have  been  actually  discovered  on 
account  of  it,  cannot  be  accurately  determined.  We 
have  surely  made  progress,  and  we  are  better  equipped 
to  face  the  time  when  scientific  methods  must  be  used 
for  the  discovery  of  new  deposits,  else  the  supply  of 
new  metal  must  fail  and  civilization  will  be  compelled  to 
husband  its  existing  metal  stocks  to  a  degree  undreamed 
of  now. 

In  oil  geology,  the  migration  of  oil  and  the  anticlinal 
theory  have  occupied  the  attention  of  geologists  and 
have  played  a  role  similar  to  that  of  the  old  lateral- 
secretion  theory  in  stimulating  otiservation  and  discus- 
sion. Progress  is  being  made.  The  current  decade  has 
seen  and  will  see  important  strides  in  our  knowledge 
of  petroleum  deposits.  LInfortunately,  the  oil  geologist 
cannot  test  out  his  theories  conclusively.  He  has  not 
the  advantage  of  the  miner,  who  can  go  through  his 
drifts,  crosscuts,  shafts,  and  stopes  and  find  confirma- 
tion or  discordance  with  his  theory.  He  cannot  test  out 
conclusively  his  visualization  of  structure.  The  crushed 
fragments  of  rock  suspended  in  the  sludge  from  the 
sludge  bucket  do  not  always  tell  an  accurate  story. 

Where  the  rotary  is  used,  the  difficulty  is  greatly 
increased.  Accurate  identification  of  the  formations 
must  be  intuitively  sensed  rather  than  determined  with 
the  sureness  of  petrographical  methods.  The  structure 
can  be  determined  in  a  large-scale  manner  only  from 
widely  scattered  observations  of  surface  exposures  and 
the  imperfect  logs  of  wells. 

Each  oil  field  is  a  study  in  itself,  and  the  joint  ob- 
servations of  many  are  necessary  before  comprehensive 
deductions  can  be  made.  It  is  surprising  how  well  we 
have  done.  It  goes  without  saying  that  a  degree  of 
co-operation  not  at  present  general  is  necessary  before 
sound  working  theories  can  be  evolved.  The  Associa- 
tion of  American  Tetroleum  Geologists  is  a  stej)  m  the 
right  direction.  The  work  of  the  Geological  Survey, 
the  Bureau  of  Mines,  and  the  professional  geologists, 
when  properly  organized,  will  mean  as  much  to  the  fu- 
ture of  the  petroleum  industry  as  the  fund  of  informa- 
tion gathered  by  economic  geologists,  mining  engineers, 
and  miners  means  to  the  future  of  metal  mining. 
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\A/^HAT  Others  Think 


The  Slaughter  Continues 

SINCE  Prohibition  came,  and  the  social  amenity  of 
drinking  together  has  been  lost,  men  have  regarded 
their  acquaintances  in  a  harsher  and  more  quizzical 
light.  Recently,  I  have  heard  several  discussions  among 
engineers  on  the  spirit  with  which  diffei-ent  companies 
received  them  when  they  stopped  to  pay  a  call.  There 
can  be  no  doubt  that  the  social  (or  unsocial)  contact  of 
an  occasional  call  is  of  considerable  importance  in  engi- 
neering. Much  of  business  and  professional  life  is 
transacted  by  calls — chatting  with  a  colleague,  bearding 
the  boss  in  his  den,  getting  the  point  of  view  of  a  com- 
petitor. 

The  other  day  I  was  in  a  downtown  office  building, 
and  an  engineer  friend  and  I  were  walking  to  the  ele- 
vator to  leave,  when  a  business  acquaintance  of  his  came 
along.  "I  just  happened  to  be  in  the  building,"  he 
explained,  "and  was  merely  going  to  look  in  and  say 
hello — nothing  more."  The  experience  was  trivial,  but 
typical.  Later,  my  friend  said  that  the  acquaintance 
was  a  very  powerful  fellow  in  business,  with  whom  even 
a  chance  visit  when  he  felt  friendly  was  like  receiving 
money  in  the  mail. 

To  enter  some  offices  for  the  purpose  of  paying  a  call 
makes  one  feel  like  the  day  after  the  funeral.  It  is  as 
uncomfortable  as  waiting  for  dinner.  After  a  visitor 
has  so  cooled  his  heels  as  to  lose  all  his  enthusiasm  ^nd 
wish  he  hadn't  come,  he  is  received  by  a  human  iceberg 
who  sits  and  says  nothing,  until  the  intruder  wonders 
whether  Old  Stiffback  hasn't  some  secret  sorrow.  One 
comes  away  as  from  a  Russian  tragedy  played  in  a 
"little  theatre."  I  remember  several  such  calls,  and  I 
remember  also  what  I  wished  would  happen  to  Old  Ram- 
rod, as  I  came  away. 

Then  there  are  the  facetious  engineers  who  sit  around 
and  -joke  about  you  as  you  come  in.-  This  sometimes 
happens  when  you  enter  a  drafting  room  or  an  office 
where  several  men  work  together.  They  joke  about  you 
because  you're  the  stranger  and  because  you  don't 
understand  all  their  jokes — an  excellent  reason,  cer- 
tainly. As  Carlyle  said,  "laughter  seems  to  depend  not 
less  on  the  laugher  than  on  the  laughee." 

You  can  usually  tell  when  a  host  has  been  reading  the 
Saturday  Evenmg  Post  or  some  advertising  magazine. 
He  seats  you  where  the  light  falls  in  your  face,  and  then 
he  draws  you  out  and  classifies  you,  trying  to  be  as 
detached  and  objective  as  possible.  Such  a  man  believes 
in  having  no  personal  prejudices.  If  he  can  use  you  or 
you  can  help  him,  he  likes  you.  Otherwise,  he  forgets 
you  as  soon  as  possible.  Still  another  variety  of  host 
assumes,  even  after  he  has  asked  you  to  call,  that  he  is 
doing  you  a  great  favor  to  permit  you  to  sit  in  his  box 
of  an  office  and  look  at  his  stenographer. 

Since  prohibition  has  come  in,  perhaps  the  most  satis- 
factory visit  can  be  had  over  a  luncheon.  The  act  of 
eating  gives  the  participants  something  to  do,  and  the 
meal  furnishes  a  reserve  subject  of  conversation  when 
negotiations  drag.  Yet  this  form  of  getting  together 
can  be  abused.  A  large  corporation  is  apt  to  assume 
that,  because  it  buys  you  a  meal,  you  should  see  every- 
thing from  its  point  of  view;  that  because  it  spends  a 


couple  of  dollars  on  you,  and  appears  solicitous  about 
your  meat,  you  .should  I'educe  your  price  a  thousand  dol- 
lars. Certain  officious  individuals  also  think,  because 
you  are  seated  at  a  meal,  you  cannot  get  up  and  leave 
when  you  want  to,  as  you  can  in  an  office.  As  a  matter 
of  fact,  you  can — and  the  host  may  explain  to  the  waiter 
as  best  he  can. 

Many  business  and  professional  chats  are  accom- 
plished while  walking  along  a  street  or  riding  in  a  train 
or  ferry  boat.  Such  meetings  have  the  advantage  of 
casualness,  and  the  lesser  one  does  not  feel  as  though 
he  were  being  grilled  on  a  hard  seat  before  the  other's 
desk.  More  freedom  and  less  intensity  are  apparent,  so 
that  one  is  likely  to  talk  more  naturally  and  interest- 
ingly. On  such  an  occasion  an  elderly  conservative  man 
can  chat  with  a  young  fellow  without  the  inevitable  con- 
descen.sion  that  he  exhibits  when  he  can  see  his  name 
on  the  glass  door  and  his  stenographer  is  listening. 

Critics  of  America  say  that  we  do  not  talk  so  well  as 
people  of  older  civilizations.  Chinamen,  Jews,  Italians, 
and  peoples  of  other  races  converse  more  easily  and 
more  expressively  than  we.  If  Emerson's  idea  is  right, 
a  stiff-backed  people  such  as  we  are  must  be  less  civilized 
than  the  Mediterranean  and  Oriental  races.  Too  many 
of  us  are  as  unsocial  as  the  young  Englishman,  who, 
when  asked  whether  he  had  never  broken  a  girl's  heart, 
replied:  "Yes,  once;  I  rode  from  Leeds  to  Glasgow  in  a 
compartment  with  a  pretty  girl  and  never  spoke  to  her." 

It  is  true,  of  course,  that  much  conversation  would 
be  improved  by  editing,  by  considering  the  listener,  and 
making  it  more  objective  (as  Marshal  Foch  suggests), 
but  perhaps  the  worst  obstacle  to  an  interesting  call  is 
the  codfish  unresponsiveness  that  is  due  only  to  snob- 
bishness and  ignorance.  P.  B.  McDonald. 

New  York,  March  1.  1020. 


Unsolved  Problems  of  Metallurgy 

I  suggest  that  you  publish,  once  a  month,  in  Engi- 
ueerinff  rvd  Mining  Jovrnal,  a  list  of  problems  unsolved 
or  concerning  which  definite  information  has  not  been 
published.  .Such  a  list  might  elicit  information  of 
interest  to  mining  and  metallurgical  engineers.  As, 
and  when,  information  became  available,  the  item 
concerned  would  be  cut  out  of  the  list  of  problems 
unsolved.  Similarly,  new  items  vou'd  be  put  into  the 
list  as  necessity  arose. 

I  am  fully  aware  that,  for  commercial  reasons,  many 
engineers  would  not  make  public  their  own  private  lists 
of  "things  that  want  doing,"  but  a  list  such  as  I  sug- 
gest, even  though  incomplete,  might  be  better  than 
none,  and  its  effect  should  be  far-reaching.  For 
example,  I  offer  the  following  subjects  merely  as  a 
nucleu^^ : 

(a)     Melting  of  aluminum  dust  or  scrap. 

(b~)     Separation  of  antimony  from  antimonial  lead. 

(c)  Production  of  high  temperatures  (1,200-1.800 
deg.  C.)  in  small  furnaces  for  various  kinds  of  labora- 
tor>-  and  experimental  work,  and  actual  working  details 
for  such  furnaces. 
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(d)  Cause  of  the  chemical  holding  up  of  gold  and 
silver    in    slags    containing    manganese,    and    remedies. 

(e)  Recovery  of  solder  or  tin  from  tin-plate  goods. 

(f)  Recovery  of  cyanide  from  working  cyanide  solu- 
tions; i.e.,  making  fully  available,  as  a  solvent  of  gold 
and  silver,  that  cyanide  which  is  combined  with  zinc 
and  copper. 

(g)  The  homogeneous  coating  of  iron  with  lead, 
instead  of  galvanizing  flat  or  corrugated  iron.  Obvi- 
ously, the  utilization  of  a  lead-coated  iron  is  an  advan- 
tage for  construction  work,  especially  in  damp,  hot 
climates.  X. 

Mining  and  Metallurgioal  Club,  London,  Feb.  4,  1920. 

[We  would  be  glad  to  hear  of  other  subjects  on  which 
our  readers  feel  the  need  of  more  information.  Also, 
many  in  the  profes.sion  are  no  doubt  in  the  position  to 
enlighten  the  writer  on  some  of  the  points  to  which 
he  calls  attention. — Editor.  1 


Is  It  True? 

Referring  to  the  article  "Is  It  True?"  in  the.Engineer- 
ing  and  Mining  Journal  of  Feb.  28,  I  will  ask  you  to 
refer  to  my  paper  entitled  "Is  the  Earth  Expanding 
or  Contracting?"  In  that  paper,  1  suggested  that  moun- 
tain folding  is  due  to  the  crust  blocks  being  carried, 
by  the  matter  of  reduced  density  below  the  zone  of 
fracture,  toward  the  a.xis  of  accumulation  or  mountain 
crest.  These  movements  would  be  by  sudden  lurches 
and  like  landslides,  only  reversed,  going  upward  instead 
of  dowii.  The  line  of  break  between  crust  blocks  which 
moved  and  those  which   did  not  would   be   roughly  at 


..'''Zqoe-of-FracrurV^^ 


right  angles  to  the  axis  of  the  mountain  range.  If 
the  mountain  range  runs  north  and  south,  then  the 
zone  of  fissuring  will  be  east  and  west. 

Art  most  of  the  magmatie  gases  which  cause  the  re- 
duction of  density  are  steam,  and  as  this  condensed 
to  water  would  be  the  chief  cause  of  mineralization  or 
vein  filling,  it  would  follow  that  fissure  veins  in  the 
mountains  of  the  western  United  States  should  strike 
east  and  west  becau.se  the  ranges  strike  north  and 
south. 

Regarding  the  dip  of  the  vein,  if  we  consider  that  the 
crust  block  is  carried  by  the  matter  of  reduced  density, 
then  the  fracture  between  blocks  moved  and  those 
not  moved  will  incline  upward  toward  the  center  of 
the  moved  block.  See  sketch  sent  herewith.  The 
reason  for  this  inclination  is  that  the  lines  of  resistance 
in  the  crust  block  moved  would  increase  toward  the 
sides  and  top  of  the  block  and  be  lost  near  the  center  and 
the  resultant  would  incline  toward  the  center. 

New  York.  March  1,  1920.  Hiram  W.  Hixon. 


A  Substitute  for  Oil-Well  Casing 

The  heavy  cost  of  casing  in  oil  and  other  wells,  in 
my  opinion,  may  be  almost  dispensed  with  where  the 
rotary  drill  has  been  used.  When  the  well  reaches 
nearly  to  the  oil  or  water  sand,  the  "slush"  is-  removed 
by  the  rapid  flow  of  clean  water.  When  the  well  is 
cleared  of  all  slush  or  clay  on  the  walls  of  the  bore, 
substitute  in  the  slush  tank  a  mixture  of  high-grade 
Portland  cement,  sharp  sand,  plaster  of  paris,  and 
ground  carbonate  of  iron.  This  -will  make  a  casing  not 
affected  l)y  the  free  sulphur  or  sulphureted  hydrogen, 
and  suitable  for  all  ordinary  purposes,  at  a  cost  so  low 
that,  compared  with  steel  and  iron  casing,,  it  is  prac- 
tically insignificant  and  should  save  the  industry  mil- 
lions of  dollars  annually.  Though  carbonate  of  iron 
gives  the  best  results,  ordinary  hemetite  may  be  sub- 
stituted. I  cannot  give  the  percentage  of  plaster  of 
paris  required,  as  that  depends  on  the  amount  already 
contained  in  the  cement,  a  "quick-setting"  variety.  The 
object  of  the  plaster  of  paris  is  to  obtain  the  quick 
setting  of  the  mortar.  The  iron  is  used  to  make  it  im- 
pervious. The  following  is  the  best  mi.xture  for  the 
purpose: 

Per  Cent 

Quick-settinsr  cement 32 

Plaster  of   paris 1 

Ground  iron  ore,  either  cai'bonate  or  oxide,  40  mesh.  .    10 
Good  sharp  sand,  clean  of  all  organic  substances.  ...    57 

Total    .• 100 

The  mixture  not  only  cases  the  wells  but  "grouts" 
all  openings  and  the  seams  through  which  water  finds 
its  way,  and  reduces  the  pressure  at  these  points  and 
makes  a  continuous  one-tube  casing  without  joints. 
The  flow  through  the  slush  pumps  is  continued  until 
setting  has  progressed  twenty-four  hours,  when  the 
slush  is  gradually  reduced  by  clear  water  in  increasing 
amounts.  CHARLES  F.  L.  Caracristi. 

Caracas,  Venezuela,  S.  A.,  Feb.  9,  1920. 
[We  should  be  glad  to  hear  from  petroleum  produc- 
tior.  engineers  and  others  as  to  the  practicability  of  the 
above  suggestion,  as  well  as  experience  with  the  use  of 
cement  grout  in  the  manner  described. — Editor."! 


Concerning  Aerial  Tramways 

The  article  on  "Aerial  Tramways,"  by  Douglas  Lay, 
which  appears  in  the  Engineering  and  Mining  Journal 
of  Feb.  28  and  contains  a  great  deal  of  special  informa- 
tion on  tramway  construction  and  operation,  was  read 
with  much  interest.  Apparently  Mr.  Lay  has  fallen  into 
a  common  fallacy  with  regard  to  the  use  of  sheaves.  In 
the  spirit  that  discussion  of  differences  of  opinion  will 
not  be  unwelcome,  and  with  the  realization  that  criticism 
is  .so  much  less  meritorious  than  the  creativeness  which 
is  conceded  to  the  writer  of  the  article  in  question,  the 
following  is  submitted: 

Mr.  Lay  says:  "An  excellent  substitute  for  a  sheave 
of  lar.ge  diameter  is  a  group  of  small  sheaves,  not  less 
than  three  in  number,  placed  on  the  circumference  of  a 
circle  of  large  diameter.  .  .  ."  The  harm  done  a 
moving  cable  passing  over  too  small  a  sheave  is  due  to 
its  flexure  from  the  tangent  to  the  arc  of  the  sheave  at 
the  instant  of  going  on  and  upon  the  reversal  of  this 
flexure  at  the  instant  of  passing  off.  While  the  cable  is 
on  the  sheave  it  is  at  rest,  and  consequently  undergoes 
no  punishment. 
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As  the  tramway  cable  moves  over  the  sheave  at  the 
weight  box  the  case  is  exactly  analogous  to  that  of  a 
hoisting  rope  leading  from  the  drum  of  the  hoisting 
engine  to  the  sheave  in  the  headframe.  There  is  no 
difference  between  the  punishment  which  the  rope 
undergoes,  from  the  cause  under  discussion,  on  the  head- 
frame  sheave,  whether  the  arc  of  contact  is  large  or 
small;  but  it  is  greater  than  that  done  by  a  drum  of  the 
same  diameter,  because  the  sheave  flexes  the  cable  twice 
and  the  drum  but  once.  And  this  is  true  despite  the 
fact  that  the  arc  of  contact  on  the  sheave  is  always  less 
than  two  right  angles,  whereas  there  are  many  com- 
plete turns  around  the  drum.  Theoretical  conditions 
of  assumed  excessively  small  sheaves  or  excessively  high 
rope  stresses  are  here  excluded,  because  their  considera- 
tion would  introduce  factors  not  present  in  practical 
cases,  such  as  the  behaviour  of  metal  under  continued 
live  and  dead  loads  which  are  near  or  sometimes  beyond 
the  elastic  limit. 

The  use  of  multiple  sheaves  is  more  injurious  than 
the  use  of  one  sheave  of  the  same  size;  as  with  one 
sheave,  the  cable  suffers  but  two  flexures;  that  is,  once 
when  going  on  and  once  when  passing  off :  but  where  n 
sheaves  are  used  the  cable  suffers  2w  flexures.  Also, 
the  expense  of  installing  n  sheaves  is  «  times  as  great 
as  the  expense  of  installing  one  sheave.  The  weight  on 
the  bearings,  however,  is  greater  where  one  sheave  is 
used  than  with  more  than  one,  but  the  design  can  easily 
take  this  into  account.  It  increases  with  increasing  arc 
of  contact  and  reaches  a  maximum  at  180  deg.  This 
phase  of  the  matter,  however,  was  not  under  considera- 
tion by  Mr.  Lay.  Martin  Schwerin. 

Cave-In-Rock,  111.,  March  8,  1920. 


Unimetallists,  Bimetallists  and 
Unsentimentalists 

Mr.  David  Atkins'  entertaining  letter  in  your  issue  of 
March  6  elaborates  most  interestingly  the  details  of  a 
national  system  based  wholly  on  national  wealth  and 
productivity.  I  can  find  no  flaw  in  his  argument,  but 
3m  particularly  glad  to  note  that  he  recognizes,  as  an 
ob.stacle  to  be  overcome  in  effecting  any  change  from 
the  existing  system,  the  attitude  of  the  hard-headed  and 
alleged  practical  men,  for  that  is  really  the  only  serious 
one.  The  ultra-conservative  element — like  the  poor — will 
always  be  with  us,  and  must  be  taken  into  consideration. 

It  seems  to  me  that  the  world  progresses  mainly  as 
the  result  of  the  heat  and  energy  developed  by  the  im- 
pact or  friction  of  new  ideas  on  unresponsive  skulls.  If 
the  latter  were  absent,  advance  would  be  too  easy,  and 
hence  often  too  rapid.  They  therefore  serve  an  excellent 
purpose  in  the  economy  of  nature.  For  myself,  I  like  the 
old  adage,  "there  is  always  a  better  way  of  doing  any- 
thing." This  even  the  Unsentimentalist  will  admit,  and 
when  it  is  presented  as  the  opening  gun  of  an  argument, 
it  never  fails  to  make  a  visible  dent  in  the  hardest  of 
heads,  and  so  to  afford  more  or  less  of  an  opening  for  the 
penetration  of  fui-ther  shocks. 

The  old  idea  that  the  only  kind  of  money  capable  of 
being  regarded  as  safe  and  sound  is  that  kind  which 
has  some  material  back  of  or  under  it  of  assumed  intrin- 
sic value  has  almost  passed  away.  There  is  no  doubt 
of  this,  and  no  use  in  expending  time  and  words  in  prov- 
ing it.  It  will  soon  become  so  unfashionable  that  the 
"ancient  ones"  will  hasten  to  declare  that  they  never 
really  believed  in  it.     The  important  matter  now  is — 


What  next?  What  is  the  better  way?  When  Uncle  Sam 
can  borrow  from  his  nephews  and  nieces  twenty  bil- 
lions of  dollars  in  thirty  months  on  no  other  security 
than  his  note  of  hand,  there  should  be  no  question  as  to 
the  ability  of  the  nation — or  of  any  well-organized  and 
well-conducted  nationality — to  maintain  the  safeness 
and  soundness  of  an  issue  of  unbacked  paper  currency 
and  token  coinage  sufficient  for  its  needs  as  a  tool  for 
the  exchange  of  products  and  services  between  its  citi- 
zens. To  attempt  to  controvert  this  by  shouting  "fiat 
money!"  is  child's  play,  and  not  worth  response.  The 
only  question  presented  is.  How  should  its  volume  be 
determined? 

The  matter  of  international  money  constitutes  a  fur- 
ther step,  which  will  be  easy  after  the  first  one  is  taken. 
Nor  will  gold  or  silver  be  needed  to  bridge  the  interval. 
If  England  wants  more  American  cotton  today  than  she 
can  pay  for  in  commodities  and  services,  we  are  ready 
simultaneously  to  take  from  her ;  all  she  has  to  do  is  to 
go  without  it  until  better  able  to  pay  for  it.  Interna- 
tional trade  balances  invariably  represent  either 
unnecessary  spendings  or  unnecessary  borrowings,  just 
like  all  overdue  debts  between  individuals.  The  progress 
of  civilization  will  not  cease  if  nations,  like  individuals, 
agree  to  live  within  their  means.  On  the  contrary,  it 
will  probably  advance  more  rapidly,  and  with  fewer  set- 
backs. Theo.  F.  Van  Wagenen. 

Denver,  Col.  March  1.3,  1920. 

The  Engineers'  Choice 

It  is  earnestly  hoped  that  something  like  what  we 
are  trying  to  do  out  here,  as  shown  by  the  following 
copy  of  telegram,  will  be  quickly  started  at  many  cen- 
tres thi'oughout  the  country. 

March  4,  1920. 
Herbert  C.  Hoover, 
Washington,  D.  C. 
Engineers  of  all  branches  have  today  formed   a   Hoover 
Technical    League    of    Southern    California    with    over   two 
hundred  charter  members,  all  of  whom  on  this  March  4  wish 
to  send  you   prophetic  greetings.     Individually  and  collec- 
tively  it  is   our  earnest  desire   to   have    you   for  our   next 
President." 

(Signed)    W.  F.  Staunton,  Chairman. 
A.  B.  Carpenter,  Secretary. 

We  now  have  about  two  hundred  and  fifty  members 
signed  up,  and  more  coming  in  rapidly.  The  roster, 
headed  by  letter  of  which  copy  is  inclosed,  will  be 
photographed  and  sent  to  Mr.  Hoover  very  soon.  Each 
member  chips  in  a  dollar  or  more  for  expenses,  getting 
in  return  a  Hoover  Technical  League  button  by  way 
of  receipt. 

We  have  had  here  for  several  years  a  regular  organi- 
zation of  the  local  sections  of  seven  engineering  soci- 
eties. A  luncheon  meeting  is  held  each  Thursday,  at 
which  the  chairman  of  each  society  in  turn  presides, 
providing  a  speaker  on  some  topic  of  common  interest 
to  engineers  of  all  kinds.  This  provides  a  nucleus  for 
organized  effort  when  that  becomes  desirable,  and 
affords  a  means  of  promoting  acquaintance  among  en- 
gineers. 

This  Hoover  movement  is  not,  of  course,  official  ac- 
tion by  the  societies,  either  separately  or  collectively, 
but  is  strictly  individual.  The  association  of  the  soci- 
eties in  a  joint  organization  furnishes,  however,  an 
excellent  practical  base  for  the  movement. 

W.  F.  Staunton. 

Los  Angeles,  Cal.,  March  7,  1920. 
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A   CASING-HEAD   GASOLINE   PLu\NT   IN   OKLAHOJL\ 
Preliminary  estimates  indicate  that  the  American  production  of  casing-head  gasoline  last  year  was  about  400.000  gallons. 

(Photographs  by  courtesy  of  Sinclair  Slaoa^inc.} 
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TYPICAL  VIEW  OF  A  LEASE  IN  THE  ELDOR-iDO  (IC\N£J.'VS)   i-IELD 
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OIL-BL'RNlXi;  KXniXES  IX  A  I'TWIPTXO  STATION  ON  ONE    Ol'   THE   JIAIX  SIXOl^AIR  PIPE   LINES 


WELLS  IN  THE  CAREER    (OKLuAHOaiA)    FIELD 
Two  wells  pumping  on  jacks  and  pi oaucing-  fiom  the  upper  sands.     Standard  derrick  to  right  drilling  lower  sand.     Large  derrick 

to  left  is  a  rotary  outfit  drilling  to  deep  sand 
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By  The  Way 


California's  Most  Active  Volcano 

We  greatly  fear  that  our  contemporary  by  the  Golden 
Gate,  erstVi'hile  dubbed  by  Daddy  Kemp  "the  little  vol- 
cano of  technical  journalism,"  is  in  imminent  danger  of 
being  short  circuited  on  itself  by  torrents  of  its  own 
lava,  scoriae,  ashes,  and  bombs.  The  outpourings  of  sul- 
phurous gas,  together  with  the  scintillating  flashes  of 
flame  and  the  overwhelming  roar  that  accompanied  its 
eruption  of  March  6,  would  interest  us  greatly  were  we 
not  fearful  that  the  little  volcano  might  blow  its  own 
head  off  or  become  hopelessly  sealed  in  acidic  lavas  and 
smothered  in  its  own  emanations. 

Oil  and  the  League 

Senator  Hitchcock,  who  has  been  leading  the  fight  for 
the  League  of  Nations,  recently  pointed  out  that  there 
was  division  in  the  ranks  of  the  irreconcilables.  Senator 
Sherman,  he  stated,  spent  an  afternoon  in  demonstrat- 
ing that  the  League  would  be  under  the  control  of  the 
Pope  and  that  Senator  Reed  had  taken  up  hours  of  the 
Senate's  time  to  prove  that  it  would  be  dominated  by 
negroe.s.  He  expressed  surprise  that  Senator  Borah, 
another  irreconcilable,  should  reach  the  conclusion  that 
England  was  to  dominate  the  League  and  with  it  the 
world's  oil  supply. 

Deadwood  Dick  Alive 

The  Deadwood  Dick  of  storied  fame  is  still  alive.  His 
name  is  Richard  Clarke,  and  his  home  is  at  Whitewood, 
S-.  D.  Clarke  is  over  seventy  years  of  age,  and  has  been 
in  thfe  Black  Hills  for  over  forty  years.  He  was  present 
at  a  recent  meeting  held  in  Deadwood  of  the  Black  Hilla 
Pioneer  Society,  of  which  he  is  a  member.  Richard  Bul- 
lock, who  died  recently  at  a  hospital  in  Glendale,  near 
Los  Angeles,  Cal.,  at  the  age  of  seventy-five,  was  never 
known  as  "Deadwood  Dick,"  as  stated  in  Los  Angeles 
papers.  It  was  long  after  the  road  agents  had  passed 
into  history  and  stage  coaches  had  ceased  to  run  in  the 
hills  that  Bullock  took  up  the  work  of  bullion  guard  for 
the  Homestake  Mining  Co. 

OiLal  Washington 

Oil  fakers,  promoters  and  the  like  should  have  the 
decency  to  leave  the  National  Capital  and  its  environs 
alone,  at  least  while  Congress  is  in  session.  How  can 
any  high-minded  Representative  or  Senator  devote  his 
every  moment,  without  thought  of  self,  to  the  nation's 
business  when  somebody  tries  to  start  an  oil  boom  right 
at  his  back  door?  The  U.  S.  Geological  Survey,  with  the 
interest  of  the  people  at  heart,  says  there  is  "hardly 
a  single  geologic  condition  favorable  for  the  accumu- 
lation of  oil  near  Washington.  The  usual  requisites 
for  an  oil  pool  are  lacking,  and  no  reputable  geologist 
would  advise  the  expenditure  of  money  under  these 
conditions."  The  bulletin  recently  issued  by  the  Survey 
continues: 

One  prospective  "oil  field"  is  located  less  than  ton  miles 
from  the  dome  of  the  Gapitol.  Advertisements  that  refer 
to  the  U.  S.  Supreme  Court  and  the  U.  S.  Geological  Survey 
in  large  type  do  not  necessarily  thereby  prove  the  oil  char- 
acter of  the  lands  near  the  National  Capital.  Nor  docs 
the  increasing  demand  for  oil  make  the  chances  any  better 
of  findintr  it  where  Nature  did  not  put  it. 


The  facts  are:     Near  Washington  the  .sedimentary   rocks 
of  Cretaceous  and  Tertiary  age  dip  gently  eastward  and  are 
underlain   at  relatively   shallow   depth   by   hard   crystalline 
schists    and    granites.      These    latter    nowhere    contain    oil. 
The  oil-bearing  beds  found  in   West  Virginia  and   Pcnnsyl-      A 
vania  are  not  present  in  this  region.     The  Cretaceous  and       ■ 
Tertiary   beds   comprise   sands,   clays,   and   marls,   and   are       ■ 
well  exposed  around  Washington.     Indications  of  petroleum        ^ 
have  never  been  observed  even  in  these  beds  by  the  Gov- 
ernment geologists  who  have  critically  mapped  and  studie<l 
the    region.      Moreover,    streams    have    cut    so    deeply    into 
these  nearly  flat  beds  near  Washington  that  had  any  petro- 
leum ever  existed  it  would   have  readily  escaped   and  been 
lost.     Furthermore,  the  structure  of  the  rocks  east  of  Wash- 
ington   is   such    that   oil    would   not   accumulate.      Folds    in 
the   rocks — domes   or   anticlines — nearly   always   present   in 
commercial  oil  pools,  are  lacking  east  of  Washington,  where 
they  would  readily  have  been  observed  had  they  been  present. 

On  every  count,  therefore,  the  search  for  oil  near  and 
east  of  Washington  is  to  be  discouraged.  Speculation  in 
such  projects  is  to  be  deplored.  Those  unwary  ones  who 
invest  in  such  projects  are  usually  the  least  able  to  bear  the 
practically  cei-tain  loss  of  their  hard-earned  savings.  No 
person  who  cannot  view  with  perfect  complacency  the  entire 
loss  of  his  money  should  invest  in  the  stock  of  oil  com- 
panies purporting  to  exploit  oil  fields  near  Washington, 
if  indeed  anywhere  else,  and  the  Geological  Survey  feels 
called  upon  to  warn  the  public  of  the  extra-hazardous 
character  of  exploration  for  oil  in  eastern  Maryland.  It 
may  be  added  that  in  this  statement  the  Federal  Survey 
concurs  in  general  with  the  opinion  already  expressed  by 
the  State  Geological  Survey  of  Maryland. 

Last  year  an  oil  boom  around  Washington  would 
have  been  as  proper  as  an  oil  boom  anywhere  else. 
But  this  is  the  year  of  Presidential  booms,  and  no  other 
kind   is   in   order. 

Hennen  Jennings'  Estate 

The  estate  of  the  late  Hennen  Jennings  is  valued  at 
$2,000,000,  according  to  his  will,  which  has  been  filed 
for  probate  in  the  Supreme  Court  of  the  District  of 
Columbia.  The  bulk  of  it  will  be  left  to  the  widow. 
Mrs.   Mary  Lucretia  Jennings. 

Igoe  Would  Have  Burleson  Go 

Representative  Igoe,  a  Democrat,  introduced  a  bill 
on  March  13  advocating  that  the  office  of  Postmaster 
General  be  abolished  and  providing  for  the  creation 
of  a  postal  commission  to  direct  the  business  of  the 
Post  Office  Department.  Is  there,  then,  no  way  of  get- 
ting rid  of  Mr.  Burleson  except  by  doing  away  with 
the  ofl^ce? 

Resurrected 

George  Graham  Rice,  indicted,  convicted  and  finally, 
on  Jan.  29  last,  sentenced  to  three  years  in  prison  for 
grand  larceny,  has  obtained  his  release  from  the 
Tombs,  in  New  York  City,  upon  a  writ  of  reasonable 
doubt,  pending  his  appeal.  Rice,  or  Jacob  Simon  Her- 
zog,  to  use  his  real  name,  had  to  give  $25,000  bail,  to 
be  sure,  for  the  privilege  of  walking  the  streets  at  will 
instead  of  pacing  his  cell.  However,  this  is  a  trifle  to 
one  who  did  a  business  of  over  $35,000,000  in  1017  and 
1918.  Those  who  were  recently  congratulating  them- 
selves that  this  gentleman  of  damaged  reputation  was 
at  last  to  get  a  small  part  of  what,  in  their  opinion, 
was  coming  to  him,  may  now-  be  concerned  lest  he 
escape  justice  after  all.  It  is  better  that  a  dozen  crim- 
inals escape  than  that  one  innocent  should  suffer,  but 
few  suspect  Rice  of  being  innocent.  The  result  of  his 
appeal  w  ill  be  awaited  with  more  than  ordinary  interest.       j 
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n„tij   f,|/  ItfrkwKT,   Fort   Wain,   Tei. 
TW'EXTy-EIGHT   HrXOTUCU  FEET  BELOW  IS  THE  DUKE  OK  DESDBMONA  OIL  AND  GA^  POOL.  CO:MANCHE  COt'NTT,  TEX. 


W^ild  Boom  in  the  North  Texas  Oil  Fields 

Conditions  Without  Parallel—  Gold  Stampedes  Mild  in  Comparison  With  Recent  Rush- 
And  Promoters  Swamp  Large  Towns — Operating  Results  in  Separate 
Districts — Typical  Lease  Analyzed 
By  H.  a.  Wheeler 

Written  exclusively  for   Engini  i  riiiii  unil   Mii.iiifi  Jinn-ndl 


-Brokers 


WITHIN  the  last  two  years,  the  new  north  Texas 
oil  fields  have  come  into  national  prominence, 
and  their  richness  has  caused  a  local  boom  that 
has  been  exceeded  only  by  that  of  Beaumont,  Tex.,  in 
1901,  which  latter  was  nation-wide  in  scope  and  was 
based  on  wells  of  unprecedented  magnitude.  The  new 
boom  came  after  a  disastrous  four-year  drought,  which 
greatly  impoverished  the  farmers  and  cattlemen 
throughout  north  Texas.  When  the  large  wells  of  the 
Burkburnett  and  Ranger  districts  made  many  hundreds 
of  land-owners  suddenly  wealthy,  after  four  years  of 
poverty;  when  lands,  which  they  would  have  gladly  sold 
for  $&  up  to  $25  per  acre  before  the  oil  was  found,  went 
kiting  to  $500  up  to  $25,000  per  acre  for  an  oil  lease, 
there  started  one  of  the  greatest  booms  in  the  history  of 
the  petroleum  industry. 

A  typical  gold  stampede  was  mild  in  comparison  with 


the  oil  fever  which  attacked  almost  every  man,  woman, 
and  child  in  northern  Texas.  All  ideas  of  prudence, 
calm  judgment  and  discrimination  were  abandoned  in  a 
mad  .scramble  for  oil  stocks,  leases,  and  royalties  by 
almost  every  Texan  who  could  beg,  borrow,  or  corral  a 
dollar.  Brokers  and  promoters  sprang  into  existence 
by  the  thousands  to  take  advantage  of  the  insatiable 
demand.  Stock  companies  were  floated  at  the  rate  of 
ten  to  fifty  per  day  last  winter  in  Wichita  Falls,  Fort 
Worth,  Dallas,  and  the  larger  towns,  which  for  a  while 
would  absorb  a  new  issue  in  from  three  to  six  days' 
time  and  often  in  that  time  the  new  stock  would  be 
heavily  over-subscribed.  Real  estate  agents,  insurance 
brokers,  lawyers,  cattlemen,  and  many  business  houses 
dropped  their  customary  vocations  to  sell  oil  stocks, 
which  the  Texas  public  absorbed  as  rapidly  as  the 
printing  presses  could  grind  them  out 
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The  larger  towns  were  swamped  with  the  sudden 
accession  of  brokers  and  promoters,  who  worked  zeal- 
ously day  and  night  to  "fii!  every  pot  with  liquid  gold." 
As  it  was  impossible  to  find  office  room  foi-  such  a  large 
influx  of  "li(|uid-golders,"  they  crowded  the  hotel  lobbies, 
which  became  the  most  active  of  innumerable  oil  ex- 
changes. Women  took  an  active  part.  It  was  highly 
amusing  to  see  old  cattle  punchers  come  to  town  and 
suddenly  graduate  into  oil  experts  after  listening  to 
the  caloric  tales  in  the  hotel  lobbies. 

At  first,  the  demand  was  for  stocks,  usually  placed  at 
par,  especially  after  the  pioneer  $12,000  Fowler  com- 
pany, at  Burkburnett,  sold  out  for  $1,800,000.  When 
the  "peepul"  were  finally  loaded  up  with  oil  stocks,  after 
mortgaging  their  homes,  automobiles,  and  other  col- 
lateral, the  brokers  began  to  market  oil  leases  in  huge 
quantities,  as  nearly  every  farm  and  ranch  was  leased 
throughout  the  state.  The  leases  varied  greatly  in  size, 
from  town  lots  and  five-acre  tracts  to  ranches  of  1,000 
to  100,000  acres.  The  range  in  prices  was  quite  as 
varied.  Hopeless  wildcat  stuff  that  was  far  away 
from  production,  or  a  wildcat  well,  sold  as  low  as  2.5c. 
to  S2  per  acre.  In  counties  near  production,  or  for 
acreage  near  a  prospect  well,  the  prices  ranged  from 
S5  to  $50  per  acre.  Acreage  on  structure  or  within  a 
ffvt  miles  oi'  production  sold  for  from  $100  to  $500,  and 
when  clbse  to  good  v^'ells  the  prices  ranged  from  $1,000 
to  $25,0,00  per  acre.  Such  astounding  high  prices  for 
close-in  leases  had  never  befoi-e  been  paid  in  the  high- 
grade  oil  fields,  and,  though  the  sellers  often  made 
enormous  profits,  it  is  doubtful  if  the  purchasers  at  such 
e.xorbitant  prices  will  recover  their  investment  from  the 
oil  sales,  although  money  was  made  by  using  such  costly 
leases  in  !;uick-selling  promotion  schemes. 

The  lease  market  not  only  strongly  appealed  to  the 
Texans,  owing  to  its  large  profits  and  freedom  from 
company  entanglements,  but  was  very  actively  entered 
into  by  old,  e.xperienced  oil  operators,  who  were  at- 
tracted from  all  over  the  United  States  by  the  big  wells, 
although  t'ey  ignored  stock  flotations. 

When  the  lease  market  began  to  wane,  the  brokers 
began  to  sell  "real  dividend  payers"  in  royalty  fractions 
and  at  prices  that  sometimes  realized  attractive  divi- 
dends during  the  big  flush  product'on,  but  when  the 
wells  declined  to  60  to  90  per  cent  of  their  initial  output, 
the  dividends  became  insignificant. 

The  few  remaining  brokers  are  now  selling  stocks  in 
pipe  lines  and  refineries.  It  is  the  last  stage  in  the 
expiring  boom,  which  started  in  the  fall  of  1918 — a 
boom  characteristically  Texan  in  all  its  aspects.  It  has 
been  the  most  extensive  boom  of  the  many  such  episodes 
that  mark  the  mileposts  of  the  oil  industry,  and  one  in 
which  a  vastly  greater  number  of  fortunes  were  made 
— and  lost — than  in  any  previous  boom.  It  is  especially 
notorious  for  the  astoundingly  high  prices  realized  for 
close-in  or  so-called  "proven"  leases  (although  no  lease 
is  a  certainty  until  drilled),  as  $1,000  to  $5,000  was 
paid  for  leases  on  Burkburnett  town  lots  and  occasion- 
ally as  high  as  $25,000  per  acre  for  small  tracts,  whereas 
$100  to  $1,000  per  acre  has  been  the  usual  price  range 
for  leases  in  other  oil  booms.  Even  old  oil  operators 
who  have  weathered  many  earlier  oil  booms  in  the  Okla- 
homa, Illinois  and  Pennsylvania  oil  fields  caught  the 
"Texas  fever"  and  scrambled  as  vigorously  for  desirable 
leases  as  did  the  speculators. 

It  is  to  the  credit  of  most  of  the  early  home  company 
formations  that  there  was  little  misrepresentation.    The 


public  was  invited  to  "come  in  and  get  your  feet  \vet." 
"This  is  a  wildcat  company — come  in  if  you  are  not 
afraid  to  pinch  a  wildcat's  tail." 

It  was  the  outside  sharpers  who  later  flocked  in 
swarms  to  Texas  to  lap  up  some  of  the  overflowing 
honey  who  promoted  the  rank,  deceptive  concerns  which 
have  recently  been  so  conspicuous — "we  are  sure  win- 
ners, as  we  are  between  the  rich  Burkburnett  and  mon- 
ster Ranger  gushers" — although  their  wildcat  leases 
were  perhaps  25  to  50  miles  from  any  well  and  were 
overvalued  at  $1  per  acre,  but  were  put  into  the  "sure- 
winning"  company  at  perhaps  $25  to  $100  per  aci-e. 

It  is  a  misfortune  that  the  oil  industry  is  inflicted  with 
a  horde  of  stock-selling  swindlers  who  take  advantage 
of  such  opportunities  to  unload  reams  of  worthless  stock 
on  the  non-investigating  public  through  the  rankest 
kind  of  misrepresentations  in  flowery  circulars  and 
glowing  advertisements.  In  fact,  the  evil  is  so  great, 
;.nd  the  results  are  usually  so  disastrous,  that  the  better 
papers  are  now  refusing  all  oil-stock  advertising,  not 
taking  the  trouble  to  discriminate  and  weed  out  the 
chaff  from  the  wheat. 

The  prospecting  company  is,  however,  as  indispen- 
sable to  the  industry  as  the  oil  refinery,  and,  as  there  is 
always  more  or  less  risk  in  searching  for  new  oil  pools, 
it  is  desirable  to  distribute  the  loss 'among  a  large  num- 
ber, if  unsuccessful,  so  that  no  one  individual  becomes  a 
heavy  loser.  As  the  winnings  are  u.sually  large,  if  suc- 
cessful, even  a  small  interest  becomes  valuable,  and 
when  the  prospecting  is  intelligently  undertaken  under 
able  geologic  advice,  the  chances  of  success  are  excel- 
lent, and  the  risk  is  worth  taking.  But,  in  the  average 
popular  "wildcat,"  the  winning  odds  are  seldom  as  good 
as  one  in  a  hundred  and  they  are  deservedly  termed 
"wildcats." 

Camouflaging  the  Facts 

The  promoters  who  profited  by  the  latest  boom  were 
astoundingly  successful  in  censoring  the  news,  and  men- 
tion only  of  big  wells  and  gushers  appeared  in  the  news- 
papers— never  anything  about  dry  holes.  A  dry  hole 
merely  appeared  as  "rig  shut  down;  presumably  in- 
tending to  go  deeper." 

The  local  boorn  lasted  about  a  year  before  the  home 
people  had  either  been  bled  to  the  limit,  or,  at  least, 
realized  from  hundreds  of  dry  holes  that  all  of  Texas 
was  not  one  great  oil  pool.  Most  of  the  brokers  and 
promoters  are  now  hawking  their  wares  in  other  states, 
or  have  drifted  to  the  new  Homer  field,  in  Louisiana. 

The  logic  of  cold  facts  is  finally  asserting  itself, 
;dthough  utterly  ignored  for  about  a  year  by  many  oil 
operators  who  are  now  realizing  that  the  excessive  cost 
of  leases,  together  with  high  rates  for  drilling  and  sup- 
plies, renders  it  dubious  whether  they  will  even  recover 
their  costly  investments,  much  less  any  profits  thereon, 
in  spite  of  unusually  large  wells  and  a  phenomenally 
high  market  for  the  oil  won  during  the  flush  production. 
The  Texas  boom  was  favored  with  exceptionally  high 
prices  for  oil,  notwithstanding  that  it  added  to  the 
market  over  200,000  bbl.  daily  of  high-grade  oil.-  an 
amount  that  hitherto  would  have  broken  the  market. 
Formerly  such  a  large  new  production  would  have  de- 
pressed prices  from  $2.25  per  bbl.  to  at  least  $1,  if  not 
to  40c.  This  occurred  when  the  Gushing  (Oklahoma) 
pool  flooded  the  market  three  years  ago  with  its  output 
of  from  200,000  to  300,000  bbl.  of  high-grade  oil.  The 
market,    however,    has    advanced    75c.    per    bbl.    within 
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the  last  sixty  days,  and  is  likely  to  go  still  higher,  a 
phenomenon  that  has  hitherto  never  occurred  in  the  case 
of  a  large  new  output.  Such  high  oil  prices  during  the 
flush  production  would  have  rendered  the  production 
from  north  Texas  exceptionally  profitable  had  it  been 
subject  only  to  the  competition  of  rival  oil  interests. 
But  when  the  speculators  boosted  the  price  of  leases  to 


NORTH  TEXAS  OIL  FIELDS 

such  unheard  of  altitudes,  and  created  a  demand  for 
drillers  and  supplies  which  doubled,  it  not  tripled,  nor- 
mal drilling  and  operating  costs,  an  unsatisfactory  show- 
ing, when  the  books  of  many  operators  were  balanced, 
was  inevitable — a  fact  that  some  of  them  are  only  begin- 
ning to  realize.  The  expectations  caused  by  such  high  oil 


prices  and  large  wells  are  doomed  to  disappointment. 
Allusion  is  here  made  to  the  oil  producers,  and  not  to 
the  hundreds — ^yes  thousands — of  lease  dealers  who 
cleaned  up  fortunes  by  buying  leases  at  $1  to  $50  per 
acre  in  the  early  stages  and  selling  in  a  few  months  for 
$100  to  $10,000  per  acre. 

The  new  north  Texas  oil  fields  may  be  divided  into 
two  districts,  the  Burkburnett 
pools,  in  Wichita  County,  on 
the  Red  River,  where  50-  to 
3,000-bbl.  wells  were  brought 
in  at  depths  of  1,600  to  1,900 
ft.  with  rotary  tools,  and  the 
Ranger,  or  deep-sand,  also 
called  the  black-lime  district, 
60  to  100  miles  south  of 
Burkburnett.  The  latter  has 
produced  50-  to  11,000-bbl. 
wells  with  cable  tools  at 
2,600  to  4,200  ft.  It  includes 
the  Breckenridge  and  Caddo 
series  of  pools,  in  Stephens 
County ;  the  large  Ranger  pool, 
in  Eastland  County,  and  the 
rich  Duke  or  Desdemona  pool, 
in  Comanche  County.  There 
are  minor  pools  at  Strawn, 
BrowTiwood,  Moran,  Trick- 
ham,  Coleman,  and  Brady,  on 
the  big  north  anticline,  at 
depths  of  200  to  2,400  ft., 
but  their  combined  output  at 
present  is  less  than  1  per  cent 
of  the  north  Texas  production. 
The  Townsite  Pool  —  The 
Burkburnett  excitement 
started  in  July,  1918,  on  the 
north-  edge  of  Burkburnett, 
where  for  several  years  there 
had  been  a  modest  production 
from  670  shallow  (200  to  800 
ft.)  wells  south  of  the  town. 
The  wells  averaged  a  barrel 
per  day.  Drilling  immedi- 
ately began  on  town  lots,  but 
under  war  restrictions,  the 
Government  permitting  only 
two  wells  to  be  drilled  on  each 
block.  This  restriction  would 
have  greatly  increased  the 
profits  of  the  oil  producer  had 
it  continued  in  force.  When 
the  restrictions  were  removed, 
at  the  close  of  the  war,  wells 
were  drilled  on  individual  lots 
at  great  profit  to  the  lot  own- 
ers, who  were  able  to  sell 
leases  for  from  $1,000  to 
$5,000  for  a  single  lot.  When 
the  pool  was  first  opened,  a 
well  could  be  drilled  for  $3  to 
$5  per  foot,  and  the  total  cost  per  well  was  from  $10,000 
to  $12,000.  Because  of  the  shortage  of  contractors  and 
the  pressing  demand  of  the  rapidly  growing  companies, 
the  costs  increased  to  from  $20,000  to  $25,000  for  a  well 
about  1,700  ft.  deep.  Such  a  well  could  be  drilled  in 
fifteen  to  twenty-five  days.    When  the  pressure  declined 
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under  the  severe  drain,  and  the  wells  ceased  to  flow, 
swabbing  was  resorted  to  by  the  anxious  stock  sellers, 
as  it  was  found  to  double  the  output  over  that  obtained 
by  pumping.  This  added  to  the  initial  investment  and 
greatly  increased  the  operating  expenses,  as  a  swabbing 
crew  on  double  shift  at  a  single  well  costs  about  $100 
per  day.  The  production  costs,  according  to  the  size  of 
the  well,  increased  from  75c.  to  $1.50  per  bbl. 

In  the  later  days  of  the  Townsite  boom,  the  drilling 
to  the  oil  sand  by  contract  ranged  from  $6  to  $10  per 
foot.  The  casing,  furnished  by  the  company,  was  set  in 
cement.  A  star  rig  was  moved  in  at  $100  per  day  to 
drill  into  the  sand  and  clean  out  the  well.  Finally,  the 
well  was  "standardized"  by  erecting  a  standard  rig  to 
produce  the  oil  by  swabbing.  This  made  the  cost  of  a 
well  range  from  $20,000  to  $30,000  when  its  oil  was 
run  to  a  tank  located  beyond  the  town  limits.  There 
was  also  a  bonus  for  a  town  lot  lease  of  $1,000  to  $5,000. 
For  a  one-lot  lease  of  a  single  well,  the  companies  were 
capitalized  at  from  $20,000  to  $100,000— most  of  them 
at  $35,000  to  $50,000.  It  is  scarcely  necessary  to  state 
that  they  were  "tenderfeet"  organizations.  In  most 
cases  no  officer  connected  with  the  company  had  ever 
had  any  previous  experience.  Though  a  few  of  the 
earlier  producers  received  a  small  premium,  as  the  weOs 
v.-ere  yielding  a  high-grade  parafRne  oil,  of  about  40 
gravity,  most  of  the  oil  was  sold  for  $2.25  per  bbl. 

By  May,  1919,  ten  months  after  the  first  and  largest 
well  (1,200  bbl.)  came  in.,  about  436  wells  had  been 
drilled  in  the  Townsite  pool,  principally  on  lots  at  the 
rate  of  three  to  eight  wells  to  a  block.  Though  a  few 
wells  came  in  at  500  to  1,000  bbl.  per  day,  the  pool 
averaged  140  bbl.  initial  output,  and  by  the  end  of  ten 
months  the  average  daily  yield  was  down  to  60  bbl, 
which  is  a  high  yield  when  the  excessive  over-drilling 
is  considered.  This  is  due  to  the  sand  being  unusually 
thick,  10  to  60  ft.  and* averaging  about  30  ft.  As  over 
75  per  cent  of  the  wells  were  completed  after  Jan.  1, 
1919,  by  which  time  the  output  was  shrinking  30  to  60 
per  cent  per  month,  it  is  hardly  necessary  to  state  that 
most  of  these  later  amateur  companies,  with  such  exces- 
sively high  operating  costs,  will  not  even  recover  their 
capital,  much  less  make  any  money.  Some  of  the  earlier 
companies,  especially  those  with  a  capital  of  less  than 
$40,000,  have  declared  10  to  300  per  cent  dividends.  Of 
about  800  companies,  approximately  80  have  paid  divi- 
dends. A  few  of  the  large  oil  companies  acquired 
acreage  in  the  Townsite  pool  where  reasonably  large 
tracts  could  be  secured,  and  their  wells  are  holding  up 
much  better. 

Had  this  pool  been  opened  up  by  experienced  oil 
operators  and  only  one  well  drilled  to  five  acres,  instead 
of  ten  to  twenty-five  wells  to  five  acres,  thus  saving  a 
large  investment  in  needless  wells  and  reducing  operat- 
ing cost,  it  would  have  been  one  of  the  most  lucrative 
pools  ever  opened,  instead  of  the  terribly  butchered, 
nearly  exhausted  wreck  which  it  now  is.  Though  at 
least  90  per  cent  of  the  stock  companies  will  be  losers, 
the  lease  traders,  who  got  in  early,  reaped  astounding 
profits,  and  their  number  is  large.  On  Jan.  1,  1920, 
there  were  about  1,200  wells  in  the  Townsite  pool  on 
1,500  acres  that  had  produced  10,927,896  bbl.,  and  the 
average  daily  output  per  well  was  down  to  6  bbl.  This 
gives  an  average  yield  of  7,285  bbl.  per  acre,  and  as 
the  pool  is  about  90  per  cent  exhausted,  indicates  a 
final  yield  of  about  8,500  bbl.  per  acre,  which  is  excep- 
tionally high  and  would  have  made  large  profits  for  the 
operators  if  boom  costs  had  not  prevailed. 


The  Burk-Waggoner  Pool — The  later  Burk-Waggoner 
pool,  or  northwest  extension,  opened  in  April,  1919, 
three  miles  northwest  of  the  discovery  Fowler  well, 
should  prove  much  more  profitable  than  the  Townsite 
pool.  It  is  as  a  rule  not  cut  up  into  smaller  tracts  than 
five  acres,  and  many  leases  contain  ten  to  forty  acres. 
Hence  it  is  not  likely  that  five  to  ten  wells  will  be  drilled 
where  one  well  can  eventually  drain  all  the  oil.  The 
wells  are  larger  and  are  holding  up  better,  and  many 
have  come  in  at  500  to  as  high  as  3,000  bbl.,  although  a 
number  have  come  in  at  twent>'-five  to  three  hundred 
barrels. 

The  Townsite  pool  was  provided  with  ample  pipe-line 
and  car  service  by  last  spring,  but  the  Northwest  ex- 
tension is  still  short  on  pipe-line  service,  and  it  may 
be  two  months  or  more  before  all  the  production  can  be 
promptly  run.  In  consequence,  as  the  smaller  companies 
lack  the  capital  to  tank  the  oil  while  awaiting  more  pipe 
lines,  there  has  been  considerable  price  cutting.  As  low 
as  $1.75  to  $1.25  per  bbl.  has  been  accepted  by  the 
weaker  companies.  The  stronger  companies  stored  their 
oil  while  waiting  for  shipping  facilities,  and  have  real- 
ized from  $2.25  to  $3  per  bbl.,  as  the  market  has  been 
recently  advanced  75c. 

As  there  were  537  drilling  wells  and  140  rigs  up  in 
this  new  pool  on  Dec.  1,  1919,  it  has  passed  the  zenith, 
and  the  wells  are  rapidly  declining.  The  severity  of 
the  decline  can  be  realized  by  the  market  price  of  $100 
to  $200  per  bbl.  of  daily  output  for  the  present  flush 
production,  as  compared  with  $3,000  per  bbl.  for  settled 
Oklahoma  wells,  $4,000  for  Illinois  and  $5,000  to  $7,000 
per  bbl.  for  Pennsylvania  production,  although  the  latter 
produce  only  one-eighth  to  one  barrel  per  day  per  well. 

On  Jan.  1,  1920,  there  were  about  800  producing  wells 
in  the  Waggoner  or  Northwest  extension  pool,  which 
were  averaging  86  bbl.  daily  per  well  when  eight  months 
old.  About  9,000,000  bbl.  have  been  produced  from  2,200 
acres,  or  over  4,000  bbl.  per  acre,  which  is  a  high  yield 
and  indicates  that  6,000  to  7,000  bbl.  will  ultimately  be 
recovered  per  acre  from  the  present  proven  area  from  a 
single  sand.  Of  the  wells  drilled  to  Jan.  1,  only  107,  or 
12  per  cent,  were  "dusters,"  a  very  fine  record,  which, 
combined  with  the  unusually  high  yield  per  acre,  should 
give  fair  profits,  despite  the  excessively  high  invest- 
ments for  leases,  drilling,  and  equipment. 

Besides  the  old  Burkburnett  pool  that  was  opened 
about  1912,  Wichita  County  contains  the  Electra  pool, 
where  several  sands  occur  at  400  to  1,900  ft.,  and  which 
is  producing  about  10,000  bbl.  daily  from  about  1,600 
wells.  The  pool  was  opened  in  1911,  and  caused  quite 
a  local  boom,  but  as  it  was  confined  to  oil  operators, 
inside  leases  did  not  sell  for  more  than  $100  to  $500 
per  acre.  This  pool  will  make  far  more  money  for  the 
operators  than  the  intensely  over-drilled  Burkburnett 
pools,  with  their  hopelessly  high  prices  for  leases,  al- 
though the  wells  were  not  as  large  and  oil  prices  were 
much  lower.  As  the  Electra  wells  are  yielding  six  to 
seven  barrels  daily  per  well  when  nine  years  old,  they 
are  still  profitable,  especially  as  most  of  the  leases 
repaid  the  investments  in  from  three  to  nine  months. 

Iowa  Park,  in  the  southern  part  of  Wichita  County, 
has  about  150  wells  on  600  acres.  They  are  several 
years  old,  and  are  averaging  about  two  barrels  daily 
per  well.  The  pool  to  date  has  yielded  1,200  bbl.  per 
acre. 

At  Holliday,  a  few  miles  south  of  Wichita  County 
(in  Archer  County"),  there  are  twelve  wells  that  average 
three  barrels  per  well  daily  from  an  area  of  about  400 
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acres.  At  Petrolia,  in  Clay  County,  fifteen  miles  east 
of  Burkburnett,  is  a  pool  covering  about  4,500  acres, 
on  which  there  are  about  500  wells,  from  one  to  nine 
years  old.  Most  of  the  wells  are  shallow,  100  to  400  ft. 
deep,  although  a  few  are  about  1,700  ft.  deep.  The  wells 
average  a  barrel  per  well  per  day.  although  in  the  early 
days  they  came  in  at  10  to  200  bbl.  This  is  also  an 
important  gas  field.  The  gas  contains  so  much  helium 
and  argon  that  the  U.  S.  Government  erected  a  special 
plant  for  its  extraction  (for  balloon  purposes),  and  is 
now  building  a  larger  plant  at  Fort  Worth  for  the 
same  purpose.  A  new  pool  seems  to  have  been  recently 
opened  up  ten  miles  southwest  of  Iowa  Park,  in  Wichita 
County,  by  the  Kemp-Munger-Allen  well,  but  it  is  too 
early  to  predict  its  probable  size  and  value.  The  dis- 
covery well  is,  however,  very  encouraging,  as  it  seems 
to  be  good  for  300  bbl. 

The  Black-Lime  District 

Whereas  the  Burkburnett  pools  were  mainly  con- 
trolled by  very  numerous,  small  amateur  companies,  the 
Ranger  or  black-lime  sand  district  is  mostly  controlled 
by  experienced  and  strong  operators.  Some  small  "boom" 
companies  secured  town  lots  and  small  tracts  at  Range'- 
and  Desdemona,  but  are  a  negligible  factor  compared 
to  the  large  holdings.  The  pioneer  Texas  and  Pacific 
Coal  and  Oil  Co.,  w^hich  opened  up  the  black-lime  district 
with  the  Parks  well,  in  Stephens  County,  and  the  Mc- 
Clesky  well,  at  Ranger,  in  the  summer  of  1917,  has  enor- 
mous holdings;  in  fact,  so  large  that  it  has  subleased 
much  of  its  territory  to  other  large  companies.  The 
company  is  operating  about  100  drills  on  its  own  account. 
The  Standard  Oil  Co.  has  five  subsidiary  companies  in 
the  district,  and  many  of  the  large  Oklahoma  operators 
have  acreage  there. 

The  Big  Three  Counties— The  125,000  to  150,000-bbl. 
daily  production  from  the  black-lime  district  is  at  pres- 
ent obtained  along  the  crest  or  flank  of  a  large  north- 
wardly plunging  anticline,  caused  by  the  Llano  County 
granite  uplift.  The  output  is  mainly  derived  from  three 
counties,  Comanche,  Eastland,  and  Stephens.  Comanche 
County  is  at  the  south  end,  and  is  the  shallowest,  the 
wells  ranging  from  2,600  to  2,900  ft.  in  the  large,  rich 
Desdemona  or  Duke  pool,  and  costing  from  $40,000  to 
$50,000.  Eastland,  or  the  central  county,  contains  the 
large  Ranger  pool,  where  the  wells  range  from  3.200  to 
3,400  ft.  and  cost  $40,000  to  $60,000.  Stephens  County, 
which  contains  several  pools,  is  at  the  north  end,  and 
the  wells  range  from  3,200  to  4,200  ft.  and  cost  $50,000 
to  $75,000.  The  depths  are  to  the  two  "Bend"  sands 
at  the  base  of  the  Pennsylvanian  formation.  This  forma- 
tion produces  over  96  per  cent  of  the  oil.  There  are  less 
important  sands  above  the  Bend,  and  the  Ellenberger 
limestone  (Devonian),  which  occurs  belovi'  the  Bend, 
produces  some  oil  and  gas. 

The  Ranger  pool  is  the  largest  and  oldest,  and  has 
been  the  most  actively  developed,  as  it  is  on  the  main 
line  of  the  Texas  &  Pacific  R.R.  There  is  no  railroad 
in  Stephens  County,  and  it  is  necessary  to  haul  fifteen  to 
thirty  miles  over  poor  roads.  The  Desdemona  pool  is 
six  to  twelve  miles  from  rail  facilities.  These  long 
hauls  add  from  $1,000  to  $4,000  to  the  cost  of  a  well. 

The  daily  output  from  the  Ranger  pool  is  from  40,000 
to  60,000  bbl.  Stephens  County  produces  40,000  to 
50,000  bbl.,  and  the  Desdemona  pool,  which  is  the 
youngest  and  dates  from  the  700-bbl.  Duke  discovery 
well,  Sept.  2,  1918,  furnishes  25,000  to  50,000  bbl.  Oc- 
casionally very  large  wells,  starting  with  an  output  of 


3,000  to  10,000  bbl,  are  found  in  each  of  these  counties, 
but  the  largest  number  thus  far  are  in  the  Ranger  pool. 
It  is  all  high-grade  oil,  of  about  40  gravity,  has  a  paraf- 
fine  base,  and  sold  for  $2.25  per  bbl.  until  December, 
1919,  after  which  date  there  was  an  increase  of  75c. 
A  few  close-in  leases  in  the  early  stages  sold  for  as  low 
as  $500  per  acre,  but  most  operators  have  had  to  pay 
$1,000  to  $10,000  per  acre  for  proven  territoi-y. 

Cable  tools  are  used  throughout  the  deep-sand  dis- 
trict, and  little  under-reaming  is  required.  Contract 
prices  in  the  Ranger  pool  average  about  $3  per  foot 
until  the  Bend  limestone  is  reached,  after  which  $100 
per  day  is  paid  for  drilling  through  150  to  250  ft.  of 
limestone  to  reach  the  "Lower  Bend  Sand." 

Stephens  County  is  almost  exclusively  controlled  by 
the  large  companies,  which  are  not  rushing  develop- 
ments, and  there  has  been  no  over-drilling,  as  in  por- 
tions of  the  Ranger  and  Desdemona  pools.  The  wells 
are  therefore  holding  up  much  better,  and,  to  maintain 
a  high  yield,  it  is  planned  to  drill  only  one  well  on  forty 
acres  while  drilling  expenses  are  so  excessive.  Later  on, 
when  the  two  railroads  now  being  built  into  this  county 
are  completed,  materially  lowering  the  costs,  the  drilling 
may  be  extended  to  one  well  per  ten  acres. 

Seven  gushers  have  come  in  at  3,000  to  6,000  bbl.,  but 
the  average  initial  yield  of  wells  completed  in  December, 
of  which  88  per  cent  were  producers,  was  270  bbl.  per 
well,  ranging  from  25  to  1,000  bbl.  There  were  about 
260  producing  wells  in  Stephens  County  on  Jan.  1,  1920. 
They  belonged  to  forty-two  companies,  and  most  of 
them  were  in  the  scattered  pools  about  the  towns  of 
Breckenridge  and  Caddo,  in  the  southern  half  of  the 
county. 

The  maximum  daily  output  per  well  was  in  March, 
1919,  forty-eight  wells  averaging  439  bbl.,  and  nine 
months  later,  on  Jan.  1,.1920,  the  average  daily  yield  of 
259  wells  had  declined  to  123  bbl.,  or  to  28  per  cent,  a. 
much  better  record  than  in  the  other  recent  north 
Texas  pools. 

Desdemona  Pool — The  Duke  or  Desdemona  pool  was 
opened  in  the  northern  end  of  Comanche  County,  and 
has  since  been  discovered  to  extend  into  the  adjoining 
Erath  and  Eastland  counties.  It  is  about  eight  miles 
long  and  three  to  five  miles  wide.  There  has  been  con- 
siderable over-drilling  on  the  town  lots  of  the  former 
hamlet  of  Hog  Creek,  now  called  Desdemona,  where 
boomers  paid  extremely  high  prices  for  town-lot  leases 
— in  one  case  at  the  rate  of  $80,000  per  acre.  The  wells 
have  varied  greatly,  twenty-one  coming  in  at  3,000  to 
8,000  bbl.,  and  recent  town-lot  wells,  where  there  has 
been  intense  over-drilling,  came  in  at  10  to  200  bbl. 
The  average  of  eighty-four  wells  completed  in  December, 
of  w'hich  80  per  cent  were  producers,  was  400  bbl.,  rang- 
ing from  15  to  2,500  bbl.  The  average  initial  output 
of  480  wells  completed  to  December,  1919,  of  which  82 
per  cent  were  oil  producers  and  6  per  cent  were  gassers. 
was  665  bbl.  per  day,  when  the  pool  was  thirteen  months 
old.  The  average  daily  yield  of  four  wells  in  January, 
1919,  was  1,718  bbl.  per  well,  and  on  Dec.  1,  eleven 
months  later,  the  average  of  277  wells  was  169  bbl., 
a  decline  of  about  90  per  cent.  The  severity  of  this 
decline  is,  however,  due  largely  to  the  excessive  over- 
drilling  on  the  town  lots  of  Desdemona,  as  the  larger 
leases  beyond  the  town  are  holding  up  much  better. 

A  pool  is  being  opened  at  &ipe  Springs,  in  western 
Comanche  County.  Some  regard  it  as  being  the  west- 
erly extension  of  the  Desdemona  pool.  It  is  probably 
an  independent  pool,  especially  as  the  production  thus 
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far  is  from  entirely  different  sands,  or  from  two  shallow 
sands  at  200  to  400  ft.  and  from  the  Ellenberger  lime- 
stone (Devonian)  at  about  3,200  ft.  It  may  take  a 
year's  development  to  determine  the  size  and  merits  of 
recent  discoveries  that  have  taken  place  on  three  sides 
of  the  town  of  Sipe  Springs. 

Ranger  Pool — The  Ranger  pool  is  in  the  northern  part 
of  Eastland  County,  overlapping  slightly  into  the  south- 
ern part  of  Stephens  County,  and  is  about  midway 
between  Desdemona  and  Breckenridge.  It  was  opened 
Oct.  25,  1917,  by  the  1,200-bbl.  McClesky  well,  on  the 
western  side  of  the  town  of  Ranger,  which  since  then 
has  grown  to  a  city  of  15,000  population,  and  is  now 
well  equipped  with  supply  houses,  machine  shops,  and 
other  facilities.  The  pool  is  steadily  enlarging,  especially 
to  the  westward,  and  has  a  maximum  length  of  twelve 
miles,  east  and  west,  and  a  width  of  five  miles.  Though 
twelve  large  companies  control  about  70  per  cent  of  the 
output,  there  are  sixty-five  small  companies,  mostly  in 
and  about  the  town  of  Ranger  on  town  lots  and  small 
tracts,  upon  which  there  has  been  considerable  over- 
drilling. 

In  December  sixty  wells  were  completed,  of  which 
84  per  cent  were  producers  with  an  average  initial  out- 
put of  225  bbl.,  and  ranging  from  15  to  2,000  bbl.  Up 
to  Jan.  1,  1920,  530  producing  wells  had  been  completed. 
The  average  yield  was  about  700  bbl.,  and  twenty-seven 
wells  came  in  at  3,000  or  more  barrels.  About  forty 
wells,  or  25  per  cent,  were  "dusters." 

The  Bend  Sands — The  "Upper  Bend  Sand"  occurs  at 
Ranger,  in  the  top  part  of  the  black  lime,  and  usually 
at  a  depth  of  3,200  to  3,300  ft.  This  sand  ranges  from 
two  to  twenty  feet  in  thickness,  and  only  a  few  wells 
have  exceeded  1,000  bbl.  initial  flow.  The  lower  Bend 
Sand  occurs  at  about  3,400  to  3,500  ft.,  is  from  one  foot 
to  forty  feet  thick,  and  has  produced  over  100  wells  of 
1,000  or  more  barrels  initial  output.  It  is  especially 
noteworthy,  however,  that  many  of  the  largest  wells  in 
both  sands  have  had  only  five  to  twenty  feet  of  sand. 
The  No.  1  Norwood,  which  came  in  at  11,000  bbl.,  had 
only  twenty-two  feet  of  sand,  and  the  No.  1  Rock  well, 
which  came  in  at  3,000  bbl.,  had  only  one  foot. 

That  there  are  large  wells  with  such  moderate  to 
insignificant  sand  thickness,  together  with  the  fact  that 
the  offsets  to  some  of  the  large  wells  are  small  or  dry, 
leaves  no  doubt  that  the  black  limestone  is  more  or  less 
shattered  and  creviced.  The  finding  of  large  wells  is 
therefore  dependent  mainly  on  striking  a  shattered  zone 
in  the  limestone,  rather  than  in  local  thickening  of 
the  sand,  as  in  normal  pools. 

The  rapid  decline  of  the  entire  Ranger  pool,  and 
especially  in  the  output  of  the  big  wells,  is  readily 
explainable  if  the  yield  is  mainly  from  cracks  and 
crevices  in  the  limestone,  rather  than  from  the  pores 
of  a  normal  sandstone. 

The  Ranger  pool  has  declined  rapidly.  This  is  shown 
by  the  average  yield  per  well  of  115  bbl.,  on  Dec.  1,  1919, 
when  five-sixths  of  the  wells  were  less  than  a  year  old. 
On  Feb.  1,  1919,  ten  months  earlier,  the  average  yield 
of  128  wells  was  62,000  bbl.,  the  zenith  production,  or 
an  average  of  about  484  bbl.  per  well.  On  Dec.  1,  130 
wells  were  on  the  beam  or  pumping,  and  104  wells  were 
no  longer  producing.  The  first  twenty  wells  drilled, 
their  ages  being  from  eleven  to  twenty  months,  were 
down  to  40  bbl.  and  the  next  twenty  wells,  averaging 
eight  months'  age,  were  down  to  100  bbl.  Three  town- 
lot  wells,  with  an  initial  flow  of  425  bbl.,  were  down 
to  8  bbl.  and  nine  west  Ranger  wells  which  started 


at  750  bbl.  were  down  to  42  bbl.    (4.7  bbl.  per  well). 

The  McClesky  discover^'  well,  coming  in  at  1,200  bbl., 
was  down  to  10  bbl.  in  twenty-one  months.  The  No.  1 
Slayden  well,  coming  in  at  4,500  bbl.,  was  down  to  100 
bbl.  in  twelve  months.  The  No.  1  Terrell  well,  coming 
in  at  6,000  bbl.,  was  down  to  25  bbl.  in  eight  months, 
and  the  offset  well  came  in  at  100  bbl.  The  only  big  well 
that  has  held  up  is  the  No.  1  Norwood,  the  largest  in 
north  Texas.  This  is  in  the  center  of  a  large  tract 
where  there  is  no  drainage  by  offsets  on  neighboring 
leases.  The  well  came  in  at  11,000  bbl.,  and  was  making 
2,845  bbl.  at  the  end  of  six  months. 

The  F.  W.  Taylor  lease  of  seventy-five  acres  had  a 
maximum  daily  production  of  4,530  bbl.  from  seven 
wells  in  the  "Lower  Bend  Sand"  on  April  15,  1919,  and 
on  Jan.  1,  1920,  eight  months  later,  the  total  daily 
yield  from  twelve  wells  was  380  bbl.  (an  average  of 
31.8  bbl.  per  well),  showing  a  decline  of  over  92  per 
cent.  Yet  this  is  one  of  the  best-managed  leases  in 
the  district  and  is  surrounded  by  large  leases,  of 
seventy-five  or  more  acres,  that  have  not  been  over- 
drilled,  as  the  wells  average  six  to  ten  acres  per  well 
The  twelve  wells  on  this  lease  came  in  with  initial 
.^•ields  of  from  200  to  1,500  bbl.,  excepting  one  at  40 
bbl.,  and  averaged  523  bbl. 

The  adjoining  Ida  Slayden  lease,  of  150  acres,  that 
came  in  with  a  4,500  bbl.  well  in  July,  1918,  was  down 
to  a  yield  of  60  bbl.  from  seven  wells,  twenty-one 
acres  per  well,  on  Nov.  16,  1919,  a  decline  of  over  98 
per  cent  in  sixteen  months. 

The  Copeland  lease,  of  520  acres,  on  the  north  side  of 
the  F.  W.  Taylor  tract,  had  a  maximum  daily  output  on 
March  16,  1919,  of  9,600  bbl.  from  six  weUs  (1,600  bbl. 
per  well),  and  on  Dec.  16,  nine  months  later,  was  output- 
ting  only  775  bbl.  from  thirteen  wells  (60  bbl.  per  well), 
a  decline  of  over  96  per  cent  per  well.  As  this  lease 
produced  1,254,815  bbl.  in  1919,  it  should  have  more 
than  recovered  the  total  investment,  unless  an  excessive 
bonus  was  paid  for  the  lease. 

The  T.  J.  Nash  lease  of  seventy-five  acres,  on  the 
east  side  of  the  F.  W.  Taylor  land,  was  producing  1,400 
bbl.  on  Jan.  1,  1919,  and  declined  to  61  bbl.  on  May  1, 
or  about  96  per  cent  in  four  months.  On  Jan.  1,  1920, 
this  lease  was  producing  50  bbl.  from  eight  wells  (6  bbl. 
per  well  and  9.4  acres  to  the  well) ,  and  as  the  total  pro- 
duction for  the  entire  year  was  only  118,846  bbl.,  it 
utterly  failed  to  repay  the  drilling  outlay,  aside  from 
the  cost  of  the  plant  and  lease. 

The  lack  of  staying  power  in  the  Ranger  district  is 
illustrated  by  comparison  with  the  Butler  County  field, 
in  Kansas,  where  large  wells  were  brought  in  during 
its  opening  year,  1917.  The  average  daily  yield,  when 
two  years  old,  of  2,200  wells  in  the  Eldorado  pool  that 
came  in  at  50  to  20,000  bbl.,  was  25  bbl.,  and  the  aver- 
age daily  output  of  forty-two  wells  on  the  famous  Shum- 
way  lease  when  two  years  old  that  came  in  at  500  to 
15,000  bbl.  was  40  bbl.,  and  80  bbl.  on  the  Enyart  lease. 

Ranger  Field  Yields  1,200  Bbl.  per  Acre 

From  the  record  of  the  pool  and  of  individual  wells 
and  leases,  the  evidence  indicates  that  the  average 
yield  of  the  Ranger  pool  will  not  exceed  1,200  bbl.  per 
acre,  although  a  few  rich  leases  may  yield  from  5,000  to 
8,000  bbl.  The  probable  total  output  of  the  pool  may 
approximate  30,000,000  bbl.,  of  which  about  two-thirds, 
has  already  been  won.  As  the  Ranger  pool  is  much 
above  the  average  in  size,  and  is  fairly  rich,  it  would 
be  regarded  as  highly  satisfactory  in  fields  outside  of 
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Texas;  but  it  will  prove  disappointing  to  the  average 
Texan,  and  will  not  be  profitable  to  many  of  the  op- 
erators. With  the  high  prices  for  leases  and  exces- 
sively high  costs  for  developing  and  operating,  the  total 
investment  will  not  be  recovered  in  many  cases,  despite 
the  fact  that  the  price  of  oil  has  reached  the  phenom- 
enally high  figure  of  $2.25  per  bbl.  during  the  flush 
production. 

The  foregoing  are  average  figures,  the  only  safe  guide 
by  means  of  which  to  judge  and  compare  the  real  value 
of  any  oil  field.  Some  of  the  larger  leases,  the  wells  of 
which  have  held  up  better  and  in  which  the  yield  per 
acre  has  been  greater,  will  make  satisfactory  profits 
after  returning  the  gross  investment. 

Financial  Results 

To  give  a  concrete  illustration  of  the  financial  results 
of  an  average  Ranger  lease,  two  examples  are  presented. 
In  one  case,  a  forty-acre  lease  is  purchased  and  equipped 
at  a  low  cost,  perhaps  20  to  30  per  cent  below  the  aver- 
age of  the  district,  and  in  the  second  instance  the  pur- 
chase price  is  excessive,  but  not  higher  than  has  often 
been  incurred.  For  though  oil  leases  are  like  men,  in 
that  no  two  are  alike,  those  cited  are  fair  examples  of 
the  range  in  average  leases. 

It  is  assumed  that  the  lease  is  completely  drilled 
during  its  first  year  with  nine  wells  (4.4  acres  per  well) 
and  that  the  average  daily  yield  per  well  throughout  the 
year  is  50  bbl.,  a  larger  output  than  is  furnished  by 
the  majority  of  the  wells  for  an  entire  year.  In  the 
examples,  the  amortization  or  capital  recovery  is  spread 
over  nine  years,  a  minimum  life  in  most  oil  pools.  The 
Ranger  experience  to  date  shows  that  two  years  is 
about  the  life  of  a  well.  Hence  these  estimates,  which 
are  discouraging  on  a  nine-year  life  basis,  will  be  still 
more  so  when  the  total  investment  has  to  be  repaid  in 
two  years.     The  example  is  presented  in  Table  I. 


TABLE  I.     FIRST  YEAR  OPERATING  RESULTS  OF  A  TYPICAL 
RANGER  LEASE 

Based  on  a  forty-acre  lease  with  nine  wells  averaging  50  bbl.  daily  per  well 
throughout  the  first  year,  with  oil  at  $2.25  per  barrel 


Cost  of  lease  at  $1,000  per  acre. . 
Cost  of  nine  wells  at  $40,000, .  . 
Incidental  expenses 


Investment 

$40,000 

360,000 

25,000 


at  $5,000 $200,000 

at  $60,000 450,000 

to 40,000 


Total  investment $425,000        to $690,000 

Returns  on  the  Investment 
Daily  output  of  nine  wells  at  50  bbl.  each,  450  bbl.  at  $2.25 $1,012 

Less  I  royalty $126 

Operating  costs  at  25c I  1 2  at  40c 

Less  interest  at  6  per  cent 85 

Less  capital  recovery  in  nine  years 157 

Total  daily  operating  costs $480  to 

Net  daily  operating  profit 532  to 


$126 

180 

138 

255 

$699 

313 

Totals $1,012 $1,012 

Per  cent  on  investment,  per  annum  ....         38  to 14 

Figxires  are  based  on  300  operating  days. 

Even  assuming  a  nine-year  life  to  the  Ranger  wells, 
a  too  optimistic  assumption  in  the  light  of  recent  evi- 
dence, the  return  of  only  38  per  cent  during  the  first 
year  as  shown  in  Table  I,  when  oil  wells  usually  pro- 
duce 50  to  90  per  cent  of  their  ultimate  yield,  shows 
that  it  will  be  impossible  to  even  recover  the  capital 
investment  in  the  cheaply  equipped  lease,  and  in  the 
more  expensively  developed  lease,  showing  only  a  return 
of  14  per  cent  for  the  first  year,  there  will  be  a  severe 
loss.  The  mad  haste  and  rush  to  secure  Ranger  pro- 
duction, with  the  excessive  costs  for  leases,  drilling,  and 
operating,  will  result  in  most  of  the  operators  losing 


money,  in  spite  of  the  exceptionally  large,  rich  pool  and 
a  phenomenally  high  market  for  the  sale  of  its  flush 
production. 

To  illustrate  the  financial  returns  that  may  be  ex- 
pected in  a  profitable  oil  field,  an  example  may  be  given 
of  a  lease  in  Illinois,  where  the  leases  average  100 
acres,  with  five  acres  to  the  well.  As  the  sands  range 
from  400  to  1,800  ft.  in  depth,  there  is  a  large  varia- 
tion in  the  drilling  costs,  but  as  most  of  the  oil  has  been 
procured  at  900  to  1,500  ft.,  the  costs  are  taken  for  these 
depths  and  at  the  lease  prices  prevailing. 

Illinois  is  selected  for  comparison,  as  it  not  only  shows 
how  much  more  profitable  operations  are  there  than  in 
Texas,  but  it  has  also  never  been  boomed;  in  fact,  has 
rarely  been  heard  of  outside  of  the  oil  industry,  and  is 
unknown  to  the  stock  boomers.  It  is  also  a  happy 
medium  between  the  smaller  but  much  more  cheaply 
developed  eastern  wells  of  Pennsylvania  and  the  western 
or  Oklahoma  wells.  Though  the  wells  have  often  come 
in  at  1,000  to  4,000  bbl.,  the  average  initial  yield  of  the 
Illinois  wells  in  their  early  days  was  about  100  bbl.,  and 
old  operators,  who  have  had  a  ripe  experience  in  many 
fields,  have  learned  that  it  is  the  pool  that  averages  100 
bbl.  per  well  which  is  the  real  money  maker.  The  price 
for  Illinois  oil  prevailing  in  1919  was  $2.75,  although 
it  has  since  repeatedly  advanced  until  it  has  reached  a 
price  from  $3.25  to  $3.50  per  bbl. 


TABLE  U. 


FIRST  YEAR  OPERATING  RESULTS  OF  A  TYPICAL 
ILLINOIS  LEASE 


Based  on  a  1 00-acre  lease  with  20  wells,  averaging  50  bbl.  daily  per  well  throughout 
the  first  year,  with  oil  at  $2.75  per  bbl. 

Investment 

Cost  of  lea.se  at  $100  per  acre $10,000         at  $500 

Cost  of  20  wells  at  $5,000 100,000  at  10,000 

Incidental  expenses  ... 20,000         to 

Total  investment. $130,000        to -. $280,000 

Returns  on  the  Investment 
Daily  output  of  20  wells  at  50  bbl.,  1,000  bbl.  at  $2.75 $2,750 


$50,000 

200,000 

30,000 


$344     

50    at  15c. 


Less  i  royalty 

Operating  costs  at  5c 

Less  interest  at  6  per  cent 

Less  capital  recovery  in  9  years 

Total  daily  operating  costs $468    to... 

Net  daily  operating  profit 2,282     to . ., 


26 

48    to., 


$344 
150 
56 
101 


$651 
2,099 


$2,750 
224 


Total $2,750 

Per  cent  on  investment,  per  annum 632 

Figures  are  based  on  300  operating  days. 


Table  II  shows  that  the  more  expensively  equipped 
lease — one  that  is  decidedly  more  costly  than  the  aver- 
age— returns  over  200  per  cent  in  the  first  year,  whereas 
the  more  favorably  equipped  lease  earns  over  600  per 
cent  and  returns  the  entire  investment  in  less  than  two 
months  with  wells  that  average  only  50  bbl.  daily 
throughout  the  first  year,  or  on  the  same  basis  on  which 
the  Ranger  leases  were  figured.  Many  Illinois  leases 
have  been  much  richer,  and  the  wells  hold  up  better. 

Had  north  Texas  oil  declined  to  $1,  as  was  feared  by 
many  old  operators  when  the  big  gushers  were  struck, 
none  of  the  operators  would  have  recovered  their  in- 
vestment on  even  the  richer  leases,  and  the  great  ma- 
jority would  have  experienced  severe  losses.  The  oil 
lease  that  fails  to  return  during  its  flush  production  its 
total  investment  within  the  first  year,  when  usually  60 
to  70  per  cent  of  its  total  yield  is  obtained,  is  hopeless 
as  a  money  maker,  yet  the  majority  of  the  Ranger  dis- 
trict operators  will  be  unable  to  accomplish  this  with 
oil  at  $2.25  per  bbl.,  as  lease  prices  were  five  to  ten 
times  and  drilling  and  operating  expenses  were  two  to 
three  times  normal  costs. 


748 


Engineering    and    Mining    Journal 


Vol.  109,  No.  13 


Oil  Well  Pumping  Methods  and  Equipment 

Several  Types  of  Power  From  Which  To  Choose,  and  Many  Ways  of  Transmitting  It — Gas 

Most  Economical  if  Supply  Is  at  Hand — Details  of  Equipment 

Necessary,  and  Costs  in  California 

By  Seth  S.  Langley 

Written  exclusively  for  Engineering  and  Mining  Journal 
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Following  the  initial  successful  bringing-in  of  an  ml 
well  or  of  a  group  of  oil  wells  arises  the  production 
problem.  After  flvsh  production,  almost  invariably, 
however,  pumping  of  the  oil  weU  or  wells  is  required. 


To  avoid  a  multiplicity  of  separate  units  the  power  unit 
is  placed  in  a  central  position,  relative  to  a  group  of 
7cells,  and  connection  is  then  made  to  the  respective 
".•flicker  rods"  by  means  of  rods  or  use  of  wire  ropes. 


THE  kind  of  power  used,  and  the  method  of  apply- 
ing it,  are  two  important  problems  connected  with 
the  pumping  of  oil  wells.  A  group  of  wells  so 
situated  that  they  can  be  pumped  from  a  central  sta- 
tion will  permit  of  the  use  of  a  jack  plant,  but  when 
not  so  situatejd  they  must  be  pumped  individually. 
The  choice  of  power  depends  upon  local  conditions,  but 
usually  resolves  itself  into  either  electric,  steam,  or 
some  type  of  internal-combustion  engine.  If  natural 
gas  is  available,  it  will  undoubtedly  be  the  cheapest 
form  of  power,  irrespective  of  whether  it  is  utilized  in 
an  individual  pumping  plant  or  as  the  motive  power  for 


would  be  purchased,  the  question  is  one  of  the  relative 
cost  per  horsepower-hour. 

Where  the  power  is  transmitted  from  a  central  plant 
to  the  pumps  by  means  of  radiating  cables  or  rods, 
moved  backward  and  forward  by  eccentrics,  the  arrange- 
ment is  known  as  a  jack  plant.  The  method  of  actuat- 
ing the  rods  or  cables  by  the  eccentrics  is  shown  in  Fig. 
1.  The  group  of  wells  is  divided  into  two  units,  one  of 
which  is  connected  to  each  eccentric,  with  the  result 
that  one  group  of  pumps  is  rising  while  the  other  is 
falling  and  each  acts  as  a  counterbalance  to  the  other. 
In  order  to  equalize  any  difference  in  weight,  additional 
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FIG.  1. 
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BELTING  ARRANGEMENT  OF   B.\Xn-WHKEL   PUMPING   POWER 


a  jack  plant.  Pumping  by  steam  is  justified  only  when 
the  steam  plant  is  already  installed  and  the  life  of  the 
wells  does  not  warrant  new  equipment. 

The  choice  between  electric  motors  and  gas  engines 
naturally  depends  upon  which  is  the  more  economical ; 
if  the  operating  company  has  its  own  supply  of  natural 
gas,  the  electric  motor  cannot  compete.  On  the  other 
hand,  if  gas  must  be  purchased,  just  as  electric  power 


counterbalance  can  be  furnished  by  "counterbalance 
boxes."  Two  balanced  units  will  require  only  that 
power  which  is  necessary  to  overcome  friction  such  as 
that  occasioned  by  sucker  rods  passing  through  stuffing 
boxes  and  pull  rods  passing  over  rollers.  It  has  been 
my  experience  that  40  h.p.  is  sufficient  to  operate  twenty 
wells  under  average  conditions. 

Fig.  2  is  a  plan  and  elevation  of  the  layout  of  a  band- 
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wheel  pumping  plant.  The  eccentrics  and  band  wheel 
are  keyed  to  the  same  shaft,  as  will  be  seen  on  Fig.  1. 
The  necessity  of  changing  both  the  vertical  and  hor- 
izontal direction  of  the  pull  line  frequently  arises.  This 
is  accomplished  by  suitable  supports  and  guides.  A 
typical   example   of  change   of  horizontal   direction    is 


the  counterweight  box  is  carried  on  the  jack  frame.  The 
stuffing  box  of  the  pump  has  a  babbitted  gland,  and  in 
spite  of  the  fact  that  the  sucker  rod  does  not  have  a 
straight-line  motion,  experience  shows  that  crossheads 
are  unnecessary. 

In  Fig.  5  is  a  drawing  of  a  weight  box  which  can 


FIG.    2.      GENERAL  LAYOUT   OF  18-FT.   BAND  WHEEL  PUMPING  POWER 
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FIG.    3. 


HORIZONTAL  ROCKER   FOR   CH.A.XGING   HORIZONTAL  DIRECTION.      (Upper  Two  and  Lower  Left  Figures.) 
FIG.    4.      CH.\NGIXG  VERTICAL   DIRECTION.      (Two  Lower  Right  Figires.  ) 


shown  in  Figs.  3,  3A,  and  3B.  Fig.  4  is  an  illustration 
of  a  change  in  vertical  direction.  This  is  often  made 
necessai-y  in  order  to  lower  the  pull  line  to  pass  beneath 
a  road. 

Fig.  5  shows  methods  of  applying  the  power  to  the 
sucker  rods.       In  the  arrangement  shown  in  the  figure 


be   filled   with   any  available   material,   such   as   rocks, 
gravel,  or  old  metal. 

If  the  boundaries  of  the  property  require  that  all 
the  wells  be  pulled  from  one  eccentric,  the  other  ec- 
centric will  pull  counterweight  boxes.  If  the  topog- 
raphy of  the  ground  permits  the  discharging  of  sev- 
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eral  wells  into  a  common  sump,  the  oil  can  be  sent  to 
the  gathering  system  by  one  tail  pump,  operated  by  the 
same  power.  The  ilexibility  of  a  jack  plant  permits  of 
meeting  almost  any  condition.  Fig.  6  illustrates  a  jack 
plant  layout. 

Costs 

The  following  cost  data  is  based  upon  1919  prices  of 
materials  and  labor  in  the  Midway-Sunset  field,  Cali- 
fornia. The  data  cover  the  entire  cost  of  material  and 
labor  for  the  installation  of  a  40  hp.  gas-engine-operated 
jack  plant  to  pull  sixteen  wells  and  eighteen  tail  pumps. 

A  40-HP.  JACK  PLANT 

Power  materials '. $1,220  00 

Power  labor 365  ,  73 

Pelt 4«.00 


Additional  materials  needed  for  lines  are: 


Total $2,030.75 

Idler  pulley  arrangement  materials . 99 ,  07 

Countershaft  materials •  624.18 

Labor — See  note. 

Note — The  labor  of  installins  idler  pulley  and  countershaft  is  incK:dcd  in 
"Power  Labor." 

The  countershaft  is  to  have  one  friction  clutch  pulley. 
The  form  lumber  can  be  moved  from  one  job  to  an- 
other and  is  usually  made  from  scrap. 

40  hp.  gas  engine  eomplete  with  5x5x5  wooden  cooling  tower $  1 ,94 1 .  56 

Labor 301.75 


Totil $2.243 . 3 1 

24  X  100  ft.  power  hoase 981 .  28 

L&bor 496 .  50 


Total $1,477.78 

The  power  house  has  a  concrete  floor,  4  in.  thick, 
the  full  width  of  the  building  and  extending  to  within  a 
few  feet  of  the  engine. 


1  eccentric  clevis  and  pin 

2  l-in.  turtle-back  rofl  clampj*. 

1  l-in.  wire  line  clip 

1  I-in.  by  25  ft.  pull  rod 


Total. 


Nails  needed  for  job  are  as  follows: 


I  keg  6d  common  wire  nails. .  . 

1  keg  8d  common  wire  nails,  .  . 

2  kegfl  lOd  common  wire  nails. 
2  kegs  20d  common  wire  nails. 
4  kegs  60d  common  wire  nails. 
)  keg  4d  common  wire  nails . . . 


Total 

Note — Total  labor  cost  of  installing  jack.*.,  $1,942.  25. 


$3  51 

2  32 

.32 

6.85 

$13.00 


$5.00 
5.00 
10.00 
10  00 
20.00 
2.50 

$52  50 


i 


Throw-off  posts — one  for  each  line  of  materials 

Labor  (indlWdual  labor  items  are  combined  below). 


$9.{>l 


The  method  of  applying  the  power  in  individual 
power  plants  will  be  the  same  whether  it  is  an  electric 
motor,  gas,  or  steam  engine.  The  power  is  transmitted 
through  a  countershaft  to  the  band  wheel,  and  thence 
through  the  walking  beam  to  the  pump.  This  is  il- 
lustrated in  Fig.  7.  The  horsepower  required  will  de- 
pend upon  the  depth  of  the  well,  the  gravity  of  the  oil, 
and  the  amount  of  sand  or  water  being  pumped,  as 
well  as  on  the  quantity  of  oil.  A  heavy-gravity  oil 
will  pump  much  harder  in  winter  than  in  summer. 

If  a  motor  installation  is  to  be  used,  and  30  hp. 
is  required  to  pull  the  tubing,  and  5  or  6  hp.  to  pump 
the  well,  a  35 — 8  motor  will  meet  the  requirements. 
When  the  horsepower  required  has  been  determined 
the  comparative  cost  per  kw.-hr.  of  electricity  and  gas 
must  be  computed.  It  should  be  borne  in  mind  that 
the  gas  engine  upkeep  will  be  considerably  greater  than 
that  of  the  electric  motor. 

The  following  data  give  the  weight  and  cost  of  all 
the  material  entering  into  an  oil-well  pumping  plant : 
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A  HOLD-IN  SWING  FOR  CHANGING 
HORIZONTAL  DIRECTION 


FIG 


BUTTERFLY  FOR  CHANGING  HORIZONTAL 
DIRECTION 


Line  Posts  and  Hangers :  When  hanging,  line  posts  are 
to  be  spaced  25  ft.  on  centers.  Post  will  be  cut  in  suit- 
able length,  depending  upon  the  profile  of  the  ground. 
Posts  should  be  buried  4  ft.  in  the  ground.  Material 
should  cost  $2.15.    Other  material  costs  are  as  follows : 

Underground  rocker,  no  swing-post  casting,  material $9.40 

Butterfly,  no  swing  post  casting,  material 28.34 

Surface  butterfly,  material 21.20 

Hold-out  swing,  material ■ 39,44 

.Tftok  pump,  material 68 .  3 1 

Oklahoma  jacks — Jack  frame,  material 71.53 

Surface  rocker,  material 12.16 

Butterfly,  heavy  type,  with  aw'.ng  post  casting,  material '. . .  58. 77 

Untlcrground  multiplier,  material 35 .  44 

Hold-in  s«'ing,  material !!!!!!'.!!!!!!  9^16 

Counterweight  (weight  box  witli  so  swing  post  rastiog),  material. . .  44.66 


Pumping  Power  (Only) 

Weight, 
Material  Quantity      Lb. 

IScu.yd.  1:25:5  mix 88 

88  sacks  building  cement 7 

7  cu.yd.  sand 14 

I  pumping  power  with  foundation  bolts 
complete I 


8,800 
21,000 
42,000 

7,725 


Unit 
Price 
$1.00 
2.00 
2.00 


.Amount 

$88.00 

14.00 

28  90 

1,000.00 


Total 79,525  $1,220.00 

Labor  (Power  and  Idler  Pulley  arrangement  and  countershaft) 

12  5  days  at  $8  50  per  8-hr.  day $106. 25 

4.0  days  at    7 . 00  per  8-hr.  day 28.00 

6  00  per  8-hr.  day 75.00 

5 .  00  per  8-hr.  day 7 .  50 

4. 50  per  8-hr.  day *5- 00 

4 .  00  per  8-hr.  day 104 .  00 


12.5  days  at 

I  .  5  days  at 

1 0.0  days  at 

26.0  days  at 


365.75 


Total  cost  of  labor  and  materials $1,585  75 
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Idler  Pulley  Arrangement — Complete 

Weight, 
Material  Quantity    Lb. 

1 — Set  wheels  and  axles 1  60 

20 — Feet  IJ  X  IJ-in.  angleirondrilled  20  30 
1 — Pc,   I  X  30  X  30  in.  boiler  plate, 

drilled 1  90 

6 — i  X  6~in.  machine  bolts 6             7 

8 — I  X  9-in.  machine  bolts 8  11 

1 2 — ^-in.  round  iron 12             8 

7  ft.  }  X  2-in.  flat  iron ' 7  24 

3— 6x6x6cedar 54  189 

2 — 6  I  6  X  10-in.  cedar 60  210 

I— 4  X  6  X  12  OP.  clear-rough 24  84 

2 — 4  X  6  X  10  OP.  clear  rough 40  140 

I— 6  X  8  X  16  cedar 64  225 

5— 4x4x80.  P 53  186 

I— lxl2xl4M.P 14  49 

1—4x4x30.  P 4  14 

1— 3xl2x    80.P 24  84 

1— 3xl2xI0O.P 30  105 

1— 6x8x40.P 16  56 

I— 2x12x100.  P 20  70 

4 — i  X  6-in.  eye-bolts,  eye  put  on  in 

Beld 4             2 

2  Sand  line  shelves 2  1 00 


Unit 


Price 

Amount 

30  00 

$30.00 

18.00 

18  00 

10  20 

10  20 

.10 

.60 

.14 

1.12 

.054 

.43 

.053 

1    27 

52.00 

2  81 

52.00 

3.17 

51.00 

1.27 

41.00 

2.04 

52.00 

3.33 

50.50 

2.68 

48.00 

.67 

50  00 

.20 

54  00 

1.30 

54  00 

1   62 

51.00 

.82 

50.00 

1.00 

.25 
7.82 


1,743 


1.00 
15.64 


$99.07 


Countershaft  (Two  or  three-pulley  countershaft.  Concrete  will  be  about  the  same 
for  each.  Countershaft  to  have  one  friction  clutch  pulley.) 

Weight,  Unit 

Material                              Quantity     Lb.  Price  Amount 

I— 2-pulley  countershaft 1       1,000  $570  00  $570  00 

4 — 1  I  36-in.  anchor  bolts 4           37  1.00  4  00 

6.  12  cu.vd.  1 :25:5  concrete 

30  Sax  building  cement 30      3,000  1. 00  30.00 

3  cu.yd.  sand -     3      9,000  2  00  6  00 

6  cu.yd.  rock '. 6    18,000  2.00  12.00 

2 — }-in.  street  ells 2             0  22  .02  .04 

2—}  X  2-in.  nipples 2             0   17  .02  .04 

2 — }  X  2-in.  bushings 2             0   17  .02  .04 

2 — S-in.  couplings 2             0  30  .03  .06 

I  Set  §-in.  water  column  brasses.  ..  .              1              0.20  2.00  2.00 

31,038  $624.18 
40  Hp.  Gas  Engine 


Material 
1 — 40  hp.  engine  complete  with  gov- 
ernor, water  pump,  air  receiver, 

etc 

1 — 100  bbl.  galv.  iron  water  tank 

1 — Cooling  tower  5x5x5  wooden,  viz.: 
1— 2x10x12  O.P 

Weight, 
Quantity      Lb. 

1     16,000 

20  70 
75  263 
80        280 

267  939 
53         185 

167  585 
4  33 
15  15 
10  10 
4             4 

Unit 
Price 

$1,565.00 

50.00 

49  00 

45  00 

52  00 

47  50 

45  00 

1   05 

.06 

.06 

.05 

.Amount 

$1,565  00 

1   00 

4— 4x4x14  OP 

8—1x6x20  M.P 

3.70 
3  60 

20— 1x8x20  OP 

4 — 2x4x20  M.P 

13  90 
2  60 

25—1x4x20  M.P 

7  55 

4 — 6-ft.  galv.  corr.  iron 

15  lb.  8d  com.  wire  nails 

1 0  lb.  6d  com.  wire  nails 

4  lb.  20d  com.  wire  nails 

4  20 

.90 

60 

.20 

$40  00 

Labor 

30  00 

Hauling 

10.00 

I 
I 
1 
I 
I 
I 
I 

101 

1 
1 
I 

2- 
201 
1- 
2- 
2- 
2- 
I- 
I- 

I- 
I- 
1- 


Material 

I  }x2  in,  bushing , 

1-in.  glove  valve 

I-in.  mall,  tee 

I-in.  Kew.  union 

txl6-in.  nipple 

1x16  in.  nipple 

1x24  in.  nipple 

in.  ft.  f-in,  line  pipe. . . . 

J-in.  mall,  tee 

J-in.  Lunk.  gate  valve. 

J-in.  bushing 

1x2  in.  nipples 

in.  ft.  i-in.  line  pipe. . . . 

J-in.  globe  valve 

|-in.  Kew.  unions 

i-in.  street  ella 

i-in.  mall,  ells 

ixH  in.  reducer 

12-in.  nipple 

5x2  in.  nipple 

4x14  in.  nipple 

i-in.  close  nipple 

j-in.  nipple 


Weight, 

Unit 

Quantity 

Lb. 

Price 

Amount 

1 

0.75 

0  08 

0.08 

1 

2 

2.19 

2.19 

1 

1 

.08 

.08 

1 

113 

.26 

.26 

1 

0  50 

.03 

.03 

1 

2 

.  18 

.18 

1 

2.50 

.25 

.25 

10 

15 

.04 

.40 

1 

0  50 

.05 

.05 

1 

2  25 

1.56 

1.56 

1 

0   13 

.03 

.03 

2 

0.25 

.       .02 

.04 

20 

22 

.034 

.68 

1 

1 

.86 

.86 

2 

1 

.22 

.44 

2 

0.50 

0  05 

0   10 

2 

0  50 

0.05 

0   10 

1 

0.25 

0   10 

0.10 

1 

1 

.08 

.08 

1 

0.25 

.03 

.03 

1 

1 

.08 

.08 

1 

0  25 

.02 

.02 

1 

0.25 

.03 

.03 

60,236 


$1,941.56 


$140  25 

91    00 

12  00 

5  00 

9.00 

44.00 

301    25 

$2,242  81 

Labor  to  Install  Gas  Engine 

16.5  days  at  $8.50  per  8-hr.  day 

13.0  days  at    7.00  per  8-hr.  day 

2 .  0  days  at    6  00  per  8-hr.  day 

I   0  day    at    5  00  per  8-hr.  day 

2 .  0  days  at    4  50  per  8-hr.  day 

11,0  days  at    4 .  00  per  8-hr.  day 


Power  House,  24x100  Ft. 
24x30  ft.  concrete  floor  in  power  house.    Floor  to  be  4-in.  thick  and  to  extend 
from  a  few  feet  in  front  of  engine  to  rear  of  building  the  full  width. 


Material  Quantit 

About  9  cu.yd.  1:25:5  concrete. 

45  sacks  building  cement 45 

4  cu.yd.  sand 1 2,000 

8  cu.vd.  crushed  rock 24,000 

13— 12x12x20  redwood 520 

1  3 — x4x4x20  redwood 347 

16 — 4x4x16  M.P.  common. 341 

7—4x4x20  M.P 187 

30—2x4x20  M.P 400 

20—2x4x22  M.P 293 

55—2x4x20  M.P 733 

10—2x6x24  M.P 240 

28—2x6x14  M.P 392 

18—2x4x16  M.P 192 

8—1x12x12  M.P 112 

15—1x6x20  MP 150 

6 — 2  ft.  by  4  ft.  6  in.  windows  com- 
plete with  frames 6 

3 — 2  ft.  6  in,  by  4  ft.  6  in.  window  sash  3 

4  pr.  8-in.  strap  hinges 4 

I  pr.  6-in.  strap  hinges I 

2 — 8-in.  hinged  hasps 2 

I  rim  knob  lock    -;';>. 1 

370  sheets  8-ft.  corr.  iron 370 


Weight, 

Unit 

y      Lb. 

Price 

Amount 

4,500 

1   00 

$45  00 

12,000 

2  00 

8  00 

24,000 

2  00 

16  00 

1,820 

52  00 

27  04 

1,214 

45  00 

16  00 

1,193 

46,00 

15  70 

655 

47  50 

8  90 

1,400 

51.00 

20  40 

1,026 

51   00 

14  95 

2,566 

47  50 

34  80 

840 

47  50 

10.40 

1,372 

45  00 

17  65 

672 

45  00 

8  65 

392 

48  00 

5  40 

525 

45  00 

6  75 

450 

8  55 

51.30 

120 

2  00 

6  00 

10 

23 

92 

,12 

12 

2.75 

.35 

70 

1 

60 

.60 

2,312.5 

1   80 

666  00 

Total $80  00 


1«,572 


$981   28 


Material 
*6 — 1x48  in.  anchor  belts...  . 
*4 — |x48  in.  anchor  belts .  .  . 

8.8— cu.yd.  1 :25:5  concrete. 
44 — ,Sax  building  cement .  . . . 

4  cu.yd.  sand 

8  cu.yd.  crushed  rock 

22  ft.  line  pioe 

3 — 4  in,  mall,  ella 

1 — 4  in.  close  nipples 

1 — 4x4  in.  nipple 

1 — 4x22  in.  nipple 

1 0  ft.  3-in.  line  pipe 

80  ft.  2-in,  line  pipe 

1 0 — 2-in.  mall,  ells 

1 — 2-in.  tee 

1 — 2-in.  Kew.  union 

1 — 2-in.  Lunk.  clipgate  .  ... 

1 — 2x4  in.  nipple 

1 — 2x6  in.  nipple 

1 — 2x10  in.  nipple   

1 — 2x22  in.  nipple 

1 — 2-in.  stop  cock 

4 — U  in.  mall,  ells 

1  —  H  in.  Kew.  union 

1  —  li  in,  close  nipple 

1 — Hx4  in,  nipple 

1  —  UxlO  in,  nipple 

34  lin,ft.  U  line  pioe 

2 — 1  i  in.  lumn  clip  gates..., 

1 — U  in.  mall,  ells 

2 — H-in,  mall,  tees 

4 — l}-in.  Kew.  unions 

3 — li-in.  street  ells. 

1 — 11x10  in.  nipnles 

2 — 1 1x6  in.  nipples 

3 — 1 1x4  in.  nipples 

1 — 1 1x20  in.  nipple 

1 — 1 1x24  in.  nipple 

3 — 1 1-in.  close  nipple 

1 — 11x1  in.  bushing 

1 — 1  }xl  I  in.  bushing 


Quantity 


44 
4 
8 
22 
3 
1 

2 

1 

10 

80 

10 

1 


1 
34 
2 
8 
2 
4 
3 
I 
2 
3 
1 
1 
1 
1 
1 


Weight, 
Lb, 
72 
37 

4,400 

12,000 

24,000 

330 

1 

2 

2 

18 

103 

402 

23 

3 

4 

10 

1 

2 

3 

7 

11 

8 

3 

1» 

2 
102 

9.2 
16 

4 
12 

3 

2 

2 

2 

4 

5      ■ 

2 

0.25 

0.25 


Unit 

Price 

.90 

.85 


Amount 
5.04 
3.40 


1.00 
2  00 
2.00 
.73 
.75 
.33 
.33 
1.10 
.45 
.20 
.27 
.26 
1.21 
4.74 
.10 
.114 
.26 
.50 
1.31 
.124 
.63 
.05 
.07 
.16 
.14 
2.46 
.15 
.10 
.60 
.105 
.11 
.09 
.06 
.20 
.25 
.04 
.03 
.04 


44.00 

8  00 

16  00 

16  06 

2  20 

.33 

.33 

1.10 

4.50 

16.00 

2  70 

.26 

1    21 


75 
.10 
.14 
.26 
.50 
.31 
.50 
.63 
.05 
.07 
.16 
.76 
.92 
.20 
.20 
.40 
.32 
.11 
.18 
.19 
.20 
.25 
.12 
.03 
.04 


Labor  to  Erect  Building 

23  5davsat$8  50  per  8-hr.  day $199.75 

7,5davsat    7  00  per  8-hr.  day 52  50 

8  0davsat    6  00  per  8-hr.  day 48  00 

12,5  days  at    450  per  8-hr.  dav 56 ,  25 

35      davs  at    4  00  per  8-hr.  dav 140.00 

496  50 

Total $  1 ,477  78 


Throw-off  posts: 

1  —  12x12x8  cedar 

1 — 2x8x2  cedar 

1 — 6x8x10  cedar 

I — 6x8x8  cedar 

Quantity 

16 

3 

40 

32 

27 

3 

2 

1 

2 

1 

1 

1 

I 

Quantity 
19 

2' 
I 
1 
2 

1 
2 

Weight, 

Lb. 

56 

10 

140 

112 

95 

12 

7 

4 

82 
7 
2 
2 
1 

Unit 
Price 
$50  00 
50  00 
50  00 

50  00 
80  00 

200  00 

51  00 
47.00 

05 
2  60 
.31 
.50 
.10 

Unit 
Price 
$50  00 

50  00 
.10 
.05 
.35 
.10 
.27 
.03 
.05 

Amount 

$0.80 

.15 

2  00 

1   60 

1.35 

1 — 2x8x2  hardwood 

1—2x6x2  OP 

.60 
.10 

1  — lx6x20P 

2 — *x6  in.  machine  bolts 

05 

.10 

2  60 

1 — 15-in.  pipe  coupling  long  tubing. 
I  —  Ux4  in.  ex.  hvy.  hyd.  nip 

.31 
.50 
.10 

Line  posts  and  hangers: 
1 — 4x4x14  cedar 

450 

Weight, 
Lb. 
66 
?5       3 
3 
.28 
.92 
.92 
1 
1 
.28 

9.81 

Amount 
.95 

1  —  1x6x1.5  ft.  M.P 

.04 

2— !-in.  "C"  links 

1 — hx5  in.  machine  bolt 

1 — hxA^  in.  eye-bolt 

2 — J-in.  wire  line  dins 

1 — Cable  carrier  with  U-bolt 

3 — I-in.  mall,  washers     , , 

2 — |-in.  wire  line  thimbles 

.10 
05 
.35 
.20 
.27 
.03 
.10 

77 


$2   19 
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Materiiil 
UndergroUud  rofkor: 

2— 2i  1 2x1 2  cedar 

1—2x12x8  cedar  .   . 

I— 6x8x8  cedar 

1— 6x8x3  O.P 

1— 6x8x12  O.P 

4 — J-in.  mall,  washers 

I — pc.  2-iij.  pipe,  3  ft.  6  in.  long 

l|pr.  loose  head  straps 

2JiilO  in.  hool  bolts 

I  JxI2  in.  machine  bolt 

1  ix  18  in.  machine  bolt 

I — 1x7  in.  machine  bolt 


Weight, 
Quantity    Lb. 


48 
16 
32 
42 
36 

2 

3.5 

I 

2 

1 

1 


168 
56 
112 
42 
126 
2 

12.78 
13.48 
2.60 
1.77 
2.48 
2.34 


Unit 
Price 

50  00 
50  00 

50  00 

51  00 
51   00 

.023 

.21 

.55 

.20 

.16 

.22 

.04 


2  40 

80 

I    60 

61 

I    84 

5 

.72 
.55 
.40 
.16 
.22 
.04 


Material 
Surface  rocker: 
2 — 4x4x  1 2  cedar . 

2x12x8  cedar 

6x8x12  cedar 

2x8x4  O.P.  common. . 

2x8x12  O.P.  common. 

6x8x16  O.P.  common. 
3 — 1x9  in.  machine  bolts. 

6 — i-in.  mall,  waehers 

3 — }-in.  machine  bolts. . . 
6 — j-in.  mall,  washers. .  .. 
2 — ixl2  in.  hook  bolts.  . . 
1  pr,  poose  head  straps . . . 


Weight, 
Ciuantity   Lb. 


32 
16 
48 

5 

16 
64 

3 

I, 

3 

2 

2 


542 


$9.40 


112 
36 
168 
17 
56 
224 
1.70 
1.5 
3  51 
2 

3.20 
13.48 

771 


Unit 
Price 

50.00 

50.00 

50.00 

51.00 

51.00 

51.00 

.06 

.03 

.04 

.03 

.20 

.55 


.\mouDt 

1.60 
.80 

2.40 
.26 
.82 

1.64 
.18 
.05 
.12 
.06 
.40 
.55 

$12.16 
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L-  fxlTxIS'  Conne-ctions:  Turrbuckle 
'         Block       'i'C  l/nks.Chss  "'^"'^^^ 
"B"'E"Conpection 


Class  "A"5tirrup  Connections 

ty-,        with  J"x  13' Hook  Bolls  and 
f4=if=^»=-  t'ne'xR'Stirrup  Plates. 
H.W. 
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Material 
Butterfly: 

I — 12x12x14  cedar 

1 — 4x4x6  cedar. 

1—4x4x20 

I — 6x8x  1 4  Oregon  pine , 

1 — 6x8x6  Oregon  pine , 

1 — 4x4x10  Oregon  pine 

I — 2x6x2  hardwood 

+^J  x22  in.  machine  bolts 

2 — Jx6  in.  machine  bolts 

1 — Jx8  in.  machine  bolts 

I — P(i.  j-in.  round  iron  9  ft.  long. 

1 8— J-in.  mall,  washers , 

4 — ^3x12  in.  hook  bolts 

2 — I  J-in.  stirrups 

I — §-in,  pipe  couplings 

2 — |x4  in.  ex.  bvy.  hyd.  nips 

2 — Uxl  in.  reducers 


Quantity 

168 

9 

27 

56 

32 

13 

2 

4 

2 

1 

13 

7 

4 


Weight 
Lb. 

588 

32 

93 

196 

112 

45 

6 

11.88 
2.10 
1.29 
13  39 
7 
8 


Unit 
Price 

$50  00 
50  00 

50  00 

51  00 
51  00 
51,00 

200  00 
.27 
.10 
.13 
.054 
.024 
.20 


2.50 
3.25 
2.00 


.31 
.50 
.15 


1,166 


Heavy  butterfly,  old  style,  with  swing  post  castings: 

-2x6x2  hardwood 

-2x12x14  cedar 

-6x8x16  cedar 

-4x4x12  cedar 

-4x4x16  cedar 

-12x12x16 

-2x6x12  O.  P  common 

-4x4x16  O.P.  common 

-6x8x  1 4  O.P.  common 

-Set  swing  post  castings 

-JxI5  in.  machine  bolts 

-J-in.  mall,  washers 

-5x14  in.  machine  bolts 

-|  in   mall,  washers 

-i-in.  mall,  washers 

-3x9  in.  machine  bolts 

-Jx7  machine  bolts 

-I -in.  mall,  washers 

-I -in.  square  nuts 

-1x9  in.  machine  bolts • 

-J-in.  mall,  washers 

-Jxt2  in,  hook  bolts 

- 1  -i-in.  stirrups 

- 1  j-in.  pipe  couplings 

-lix4  in.  ex.  hvy.  hyd.  nips. 

-lixl  in.  reducers 


1,992 


12.     Hold-out  swing: 

I — 4x4x4  O.P.  common.  .  .  , 
1 — 6x8x10  O.P.  common.  . . 
4 — JxIO  in.  machine  bolts. . 
7 — Jx8  in.  machine  bolts.  .  , 

4 — J-in.  mall,  washers 

2 — jx9  in.  machine  bolts. . , 

4 — j-in.  mall,  washers 

2 — 3x12  in.  hook  bolts 

I — Pr.  loose  head  straps 

I — Pr.  swing  post  castings. 


Total 1,560 


I2-A.     Hold-in  swing: 

1 — 2x  1 2x  1 2  cedar 

I — 6x8x20  cedar 

3 — 4x4x1 2  cedar 

I — 2x6x5  O.P.  common. . 

I — JxI2  in.  eye-bolt 

I — i  in.  X  10  ft.  iron  red . 

Total 


24 
80 
48 
5 
I 
15 


84 
280 
168 

17 
2 

15 


50  00 
50  00 
50  00 
51.00 
.50 
.053 


566 


13.     Jack  pump: 

4 — 2x12x16  cedar, 

■  I  — 4x  4x  1 6  cedar 

4 — 6x  8x  1 6  cedar 

1 — 6x  8x20  O.P.  common 

2 — 3x  12x12  O.P.  common 

2 — 3x  1 2x  1  6  O.P.  common 

I — 2x  6x16  O.P.  common 

3 — 4x  4x12  O.P.  common 

I — 4x   4x18  O.P.  common 

1 — 2x12x14  O.P.  common 

1 — 2x12x12  O.P.  common 

1 — 2x  6x  3  hardwood 

8 — 3x12  in.  machine  holts 

4 — Jx22  in.  machine  bolts 

2 — Jx20  in.  machine  bolts 

4- — Jx8  in.  machine  bolts 

6 — Jx6  in.  machine  bolts 

I  —  3x18  in.  machine  bolts 

Surface  multiplier: 

— 2x 1 2x  6  cedar 

— 6x  8x  1 2  cedar 

— 2x  8x  2  cedar 

1 — 4x  4x  1 2  cedar 

— 6x  8x18  <^.P.  common 

— 6x  8x  7  O.P.  common 

—  2x  1 2x  1 8  O.P.  common 

— 2x  6x16  O.P>  common 

— 2x  6x  2  Imrtiwood 

3 — Sx9  in.  machine  bolts 

6>^J-in.  mall,  washers 

2 — H-in.  stirrups 

2 — ij-in.  pipe  couplings 

2 — lix4  in.  ex.  hvy.  hyd.  nips. 
2 —  I  i  X 1  in.  reducers 


Total. 


8  40 

,45 

1,35 

2  86 

I    63 

.66 

40 

1.08 

.20 

.13 

.70 

.16 

.80 


.62 

1.00 

.30 


$28.34 


2 

8 

200  00 

.40 

56 

196 

50  00 

2.80 

64 

224 

80  00 

3.20 

32 

112 

50  00 

1.60 

43 

151 

50  00 

2,15 

192 

672 

50  00 

9.60 

28 

98 

49  00 

1.37 

22 

77 

50  50 

111 

56 

196 

51  00 

2  87 

109 

1,650 

16  50 

4  26 

.20 

.40 

1.5 

1  50 

.03 

.05 

8  16 

.17 

.68 

10  5 

1  50 

0  03 

.05 

1.5 

1,50 

.03 

.05 

2.86 

0  13 

.26 

4.76 

.04 

.16 

3 

.12 

.36 

2 

.12 

.24 

2.36 

.16 

.24 

1 

.03 

.03 

8 

.20 

.80 

36 

3.80 

7.60 

2.5 

.31 

.62 

3 

.50 

1.00 

1 

.15 

.30 

$58.77 


5 

17 

$50.50 

$00.25 

41) 

140 

53.00 

2  12 

4 

6.24 

.14 

.56 

7 

9.21 

.13 

.91 

1.5 

15 

.03 

.05 

2 

2,38 

.06 

.12 

1 

.03 

.03 

2 

4 

.20 

.40 

1 

13.48 

.55 

.55 

' 

109 

16.50 

16.50 

$39  44 


1.20 
4  0 

2.40 
.26 
.50 
.80 

$9.16 


128 

448 

$50.00 

$6  40 

21 

74 

50.00 

1  05 

256 

896 

50  00 

12  80 

80 

280 

53  00 

4  25 

72 

252 

51.00 

3.67 

96 

336 

51  00 

4.90 

16 

56 

50  05 

.81 

48 

168 

49  00 

2.35 

24 

84 

51  ,00 

1.22 

28 

98 

51  00 

1.45 

24 

84 

51  00 

1.22 

3 

12 

200  00 

.60 

8 

14  43 

.16 

1.28 

4 

11  90 

.27 

1.08 

2 

5  47 

.23 

.46 

4 

5  17 

.13 

.52 

6 

6  31 

.10 

.60 

' 

2  49 

.22 

.22 

16 

56 

$50.00 

$0.80 

48 

168 

50  00 

2.40 

3 

10 

50  00 

.15 

32 

112 

50.00 

1.60 

72 

252 

51.00 

3.67 

28 

98 

51  .00 

1.43 

3 

10 

51,00 

.15 

16 

56 

51.00 

.82 

2 

8 

200  00 

.40 

3 

1.71 

.07 

.21 

1.4 

1.5 

.03  . 

.05 

2 

38 

3.80 

7.60 

2 

2.50 

.31 

.62 

2 

3 

.50 

1.00 

2 

» 

.15 

.30 

Material 
Underground  multiplier: 

1 — 2x12x20  cedar 

1 — 2x12x16  cedar 

1 — 6i  8x10  cedar 

I — 6x  8x10  O.P.  common 

I — 2x  6x  2  hardwood 

4 — j  X 1 2-in.  hook  bolts 

2 — 1  i-in.  Btirrups 

2 — 1  j-in.  pipe  rouplingB 

2 — lix4-in.  ex.  hvy.  hyd.  nips. 

2 — lixl'in.  reducers 

1 — Set  swing  post  castings 

8 — Jx7-in.  machine  bolts 

16 — J-in.  mall,  washers 


Quantity 

40 

32 

40 

40 

2 

4 

2 

2 

2 

2 

I 

8 
6 


Weight, 
Lb. 

140 
112 
140 
140 


50 


Total. 


Hold-out  swing: 

1 —  2xl2xl0ccdar 

1 —  2x12x12  cedar 

1 —  2x  8x  4  cedar 

1  —  12x12x18  cedar , 

1 —  6x  SxlOcedar 

2 —  4x  4x  1 2  cedar 

1 —  4x  4xl6cedar 

13.    Jack  piunp: 

1 — 3x16-in.  machine  bolts 

1 — 3x8-ft.  iron  rod 

21 — |-in,  mall,  washers 

2 — Pr.  loose  head  straps 

1 — H-in.  stirrup 

1 — 1  j-in.  pipe  coupling 

I — 1  jx4-in.  ex.  hvy.  hyd.  nip. . 

1 — 1  jxl-in.  reducer 

I — Pr.  swing  post  castings 

1 — 4x63-in.  pump  and  plunger. 
1 — Pohsh  rod 


20 
24 
5 
216 
40 
32 
22 


1 

12 
8 
2 


38 
2 
3 
1 
109 
9.36 
6 

617 


70 

84 

17 

756 

140 

112 

77 


25 


27 

19 

1.25 

2 

1 

109 

250 

37 


Total 3,303 


1 4.     Counter  weight: 

1 — 8x  8xl8ccdar 

1 — 2x1 2x  12  cedar 

1 — 6x  8x10  cedar 

1— 6x  8x12  OP 

1— 6x  8x10  O.P 

1— 6x  8x  7  OP 

2— 2x  6x16  OP 

1— 6x  6x  30.P 

2— 2xl2xl20.P 

1 — 2x  6x  2  hardwood 

5 — ix  1 5-in.  machine  belts 

4 — 3xl3-in.  macliine  belts 

I — Pc.  1-in.  X  1  5  ft.  round  iron 

I — Pc.  2-in.  X  8  ft.  6  in.  pipe 

1 8 — i-in.  mall,  washers 

4 — J-in.  mall,  washers 

4 — Jxl2-in.  hook  bolts 

2 —  1  J-in.  stirrups 

3 —  1  j-in.  pipe  coupling 

(Long  tubing) 
3 — U-in.  X  4-in.  ex.  hvy.  hyd.  nips.. 

3 — 1  jxl-in.  reducers 

2 — 1  j-in.  "c"  links  with  bolts 

1 — 1  jxl8-in.  turnbuckles 

1 — 1  j-in.  hook  eyes 


85 
24 
40 
48 
40 
28 
32 

9 
48 

2 

5 

4 
39 

8.5 

7 

3 

4 

2 

2 

2 
2 
2 
1 
1 


296 

84 
140 
168 
140 

98 
112 

32 

168 

8 

10.65 
7.56 

39.68 

31.26 


7 

3 

8 

38 

3. 

5 

3 
22 
22 


00 


75 


Total. 


15.     Oklahoma  jacks — jack  frame: 

1— 6x  8xl40.P 56 

1— 6xl2x  20.P 12 

l--3xl2xl80.P 54 

1— 2x  6x20  OP 20 

10 — 3-in.  mall,  washers 4 

1 — Oklahoma  hvy.  Calif,  style  pump- 
ing jack 1 

2—1  i-in  "C"  links  with  Hn,  bolt 2 

1 — 1  lxl8-in.  turiibuckle I 

1  —  1  j-in.  hook  eye 1 

1 — I  j-in.  pipe  coupling 1 

I — 1  jx4-in,  ex.  hvy.  hyd.  nip 1 

1  —  1 5  x  1  -in.  reducer 1 

1  —  1-in,  Cresby  wire  line  clip 1 

(black) 
1 — Iron  hook  to  be  made  in  field. ... 

1 — Polish  rod  clamp 1 

1 — iix20-in,  machine  bolt 1 

4 — ix22-in.  machine  bolt 4 

1 — ix28-in.  machine  bolt 1 

4 — ^xl4-in.  machine  bolt 4 

1 — Jxl6-in.  machine  bolt 1 

22 — i-in.  mall,  iron  washers 11 


1,457 


196 

42 
189 

70 
4 

590 
22 
22 

8 

I   25 

1   75 

1 

I 

.50 

5 

3.78 
16  40 

4  96 
II   28 

3  14 
II 

1,204 


Unit 
Price 

50  00 

50  00 

50  00 

53  00 

200  00 

.20 

3.80 

.31 

.50 

.15 

16.50 

.04 

.03 


50.00 
50.00 
50  00 
50  00 
50  00 
50.00 
50.00 


.20 
.053 
,03 
.55 
3.80 
.31 
.50 
.15 
16.50 


Amount 


50.00 
50.00 

50  00 

51  00 
51.00 
51   00 

50  50 

51  00 
48  50 

200.00 
.20 
.17 
.054 
.20 
.023 
.123 
.20 
3.80 
.31 


.50 

.15 

1.50 

5.95 

1.15 


51.00 
51.00 
51.00 
51.00 
.024 

48.20 

1.50 

5.95 

1.15 

.31 

.50 

.15 

.32 

.25 
.54 
.33 
.30 
.41 
.24 
.26 
.06 


3  51 

1.16 

32 

6.85 


$35.44 


$1   00 

1.20 

.25 

10.80 
2.00 
1.60 
1.10 


.20 

.65 

.24 

1.10 

3.80 

.31 

.50 

.15 

16.50 

.  .S.H. 


$68.31 


$4.25 
1.20 
•  2.00 
2.45 
2.04 
1.43 
1.62 

.46 
2.38 

.40 
1.00 

.68 
2.11 
1.70 

.16 

.36 

.80 
7.60 

.62 

1.00 
.30 
3.0O 
5.95 
1    15 

$44.66 


$2.86 

.61 

2  75 

1.02 

.10 

48  20 

3.00 

5.95 

1.15 

.31 

.50 

.15 

.32 

.25 
.54 
.33 
1.20 
.41 
.96 
.26 
.66 


Total 

16.     .additional  material  needed  for  e&ch  line: 

1 — Eccentric  clevis  and  pin I  

2 — 1-in.  turtle  backs  (red  clamps) ...              2  3 

1 — I-in.  wire  line  clip I  2 

1— 1-in.  by  25-ft,  pull  rod.: I  66.12 

Total 90 

Labor  cost  for  installing  .sixteen  jacks  and  connecting  the  jacks  with  power: 

20.0davsat  !8  50  per  8-hr.  day $170  00 

23      davsat    7  00  per  8-hr.  day 1*1   00 

58      davsat    6  00  per  8-hr.  day 348  00 

27      davsat    5  00  per  8-hr.  day 13500 

40.5daysat    4.50  per  8-hr.  day 182  25 

236.5  days  at    4 .  00  per  6-hr.  day 946.00 


$71.53 


3.51 

2.32 

.32 

6.85 

$13.00 


$21.20 


The  cost  per  jack  amounts  to  $121.39. 


$1,942  25 
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An  Oil  Engine  Installation  in  New  Mexico 

Original  250  Hp.  Snow  Engine  Unit  of  the  Empire  Zinc  Co.  Was  Doubled  in  1917 — Operating 

Efficiency  Over  98  Per  Cent — Remedies  Found  for  Chief  Delays — Crude  Oil 

Consumption  About  0.45  Lb.  per  B.  Hp.  per  Hour 

By  Theodore  M.  Robie 

Mechanical  Kn&ineer,  Beloit,  Wis. 
Written  exclusively  for  Engineering  and  Mining  Journal 


WITH  coal  scarce  and  expensive,  the  oil  engine  is 
becoming  more  and  more  widely  known,  and  its 
use  in  all  lines  of  industry  is  steadily  increas- 
ing. This  is  especially  true  in  connection  with  mining, 
and  its  characteristics  make  it  an  almost  ideal  prime 
mover  for  this  class  of  work.  Throughout  the  south- 
western states  there  are  a  large  number  of  oil-engine- 
equipped  plants,  and  one  may  find  any  one  of  half  a 
dozen  different  kinds  of  engines,  both  two-  and  four- 
stroke  cycle,  and  horizontal  and  vertical. 


oil  engine,  of  the  twin  horizontal  four-stroke-cycle  type, 
having  a  speed  of  200  r.p.m.  Fig.  1  shows  a  "close-up" 
of  this  engine,  and  Fig.  2  one  of  these  engines  in  the 
Empire  Zinc  Co.'s  Cleveland,  N.  M.,  plant  which  is  iden- 
tical with  that  at  Hanover.  This  latter  plant  was  started 
in  1916,  and  by  the  end  of  1917  the  power  requirements 
were  such  that  an  additional  unit  was  installed  beside 
the  first.  The  completed  plant  is  shovm  in  Fig.  3,  both 
engines  being  in  operation. 

As  both  units  are  identical,  a  description  of  one  will 


FIG.   1.      A   250-HP.,   TWIN  HORIZONTAL,,   FOUR-STROKE-CTCLE  TYPE  OF  OIL  ENGINE 


In  that  section  of  the  country,  crude  oil  may  be 
obtained  from  either  the  Texas,  Oklahoma,  Mexico,  or 
California  fields  at  a  delivery  cost  of  about  5c.  per  gal. 
Often  in  the  mining  country,  water  is  very  scarce,  and 
the  comparatively  small  amount  needed  for  cooling  pur- 
poses is  well  worth  considering. 

Empire  Zinc  Power  Plant  Is  Typical 

The  power  plant  of  the  Empire  Zinc  Co.,  at  Hanover, 
N.  M.,  is  fairly  typical  of  this  section.  As  originally 
designed,  the  mill  for  which  the  plant  furnishes  power 
had  a  crushing  capacity  of  300  tons  and  a  separating 
capacity  of  100  tons  per  24  hours.  The  mill  is  of  the 
dry  type,  employing  Eowand  Wetherill  separators.  The 
power  to  run  this  mill  was  generated  by  a  250  hp.  Snow 


suffice.  The  power  is  transmitted  from  the  engine,  by 
means  of  a  17-in.  leather  belt,  to  a  line  shaft  revolving 
at  900  r.p.m.,  at  the  ends  of  which  are  the  electric  gen- 
erators. The  distance  between  the  line  shaft  and  the 
engine  shaft  is  about  thirty  feet.  The  compound-wound, 
direct-current  generator  is  rated  at  75  kw.,  125  volts, 
600  amperes,  and  900  r.p.m.,  and  furnishes  power  for 
the  magnetic  separators,  camp  lights,  and  circulating- 
water  pump  motor.  It  also  furnishes  the  current  for 
the  alternating-current  generator  rotor  field,  which  is 
at  the  other  end  of  the  line  shaft.  This  a.c.  generator 
is  rated  at  75  kva.,  480  volts,  90  amperes  per  terminal, 
3  phase,  60  cycle,  and  900  r.p.m.,  and  is  used  for  driving 
the  crushers  and  other  motors  in  the  mill 

Operation  of  the  generators  has  been  entirely  satis- 
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factory.  The  switchboard  is  shown  in  the  background 
of  Fig.  3,  and  is  equipped  with  recording  wattmeters,  so 
that  the  mill  load  may  be  easily  seen  for  any  time  of  the 
day  or  night.  The  knowledge  that  these  meters  are 
keeping  tab  on  the  work  has  resulted  in  better  operation 
of  the  mill  during  the  time  that  the  superintendent  is 
away. 

The  air  for  the  mines  is  supplied  by  a  two-stage 
IngersoU-Rand  compressor,  which  originally  was  driven 
as  shown  in  Fig.  3  by  a  belt  from  a  pulley  on  an  exten- 
sion of  the  main  engine  shaft.  As  the  air  was  needed 
only  for  an  eight-hour  shift  each  day,  a  clutch  was  pro- 
vided, as  shown.     Since  Fig.  3  was  taken,  a  direct-cur- 


The  cooling-water  system  is  a  continuous  one,  u.sing 
the  water  over  and  over.  After  going  through  the 
engine,  the  water  enters  a  small  tank,  from  which  it  is 
pumped,  by  a  motor-driven  centrifugal  pump,  to  a  cool- 
ing tower.  It  falls  from  this  into  the  storage  tank  and 
then  flows  by  gravity  back  into  the  engine.  Consider- 
able difficulty  was  experienced  with  scale,  as  this  water 
is  very  hard,  but  the  installation  of  a  water-softening 
plant  did  away  with  all  troubles  from  this  source  and 
allowed  the  cooling  water  to  be  run  at  a  higher  tempera- 
ture, thereby  resulting  in  slightly  better  efficiency. 

The  system  of  fuel  storage  is  as  follows:  The  crude 
oil  is  pumped  from  the  tank  cars  into  the  main  storage 


FIG.  2.     POVl'ER  UNIT  AT  CLEVELAND.  NEW  MEXICO,  PLANT  OF  K.MPIRE  ZIXC  CO. 


rent  motor  has  been  installed,  giving  a  somewhat  more 
flexible  drive. 

Starting  air  for  the  engine,  at  250  lb.  pressure,  is 
stored  in  the  large  tank  shown  at  the  right  of  Fig.  3. 
The  engine  compressor  has  sufficient  capacity  to  charge 
this  tank  and  at  the  same  time  take  care  of  the  blast-air 
requirements  for  the  fuel  injection. 

A  small  6  hp.  gas  engine  is  used  as  an  auxiliary,  and 
either  may  be  connected  to  a  compressor  for  charging 
the  starting  tank  or  may  be  connected  to  a  small  gen- 
erator for  furnishing  lights  in  the  power  house  in  case 
the  main  units  are  shut  down  for  repairs  ai  night. 

A  lubricator,  driven  from  an  eccentric  on  the  lay- 
shaft,  furnishes  oil  to  the  cylinders,  valve  stems,  and 
air  compressor  cylinders,  but  the  main  bearings  have  a 
gi-avity  feed.  The  u.sed  oil  flows  by  gi-avity  to  a  sump 
from  which  it  is  pumped  to  a  cloth  filter,  and  from  the 
filter  to  an  overhead  storage  tank.  The  average  lubri- 
cating oil  consumption  for  the  engine  would  amount 
roughly  to  1,200  to  1,300  hp.hr.  per  gallon. 


tank  by  means  of  a  small  steam  pump.  Part  of  the  cool- 
ing water  from  the  engine  runs  through  coils  of  pipe  in 
the  bottom  of  this  tank,  thus  keeping  the  oil  always 
warm.  A  smaller  tank,  fitted  with  a  calibrated  gage,  is 
used  for  measuring  the  oil  consumed  each  day.  This 
measuring  tank  has  a  capacity  sufficient  for  a  day's 
run  and  is  filled  from  the  main  storage  tank  each  morn- 
ing. The  fuel  consumption  has  been  very  low,  less  than 
0.45  lb.  per  calculated  b.  hp.  per  hour. 

From  an  operating  standpoint  the  engines  have  been 
satisfactory,  as  the  following  figures  for  the  first  Han- 
over engine  will  show.  During  the  six  months  that 
these  data  were  collected  the  engine  wa.s  being  run 
twenty-four  hours  a  day  and  seven  days  a  week,  with 
no  shut-downs  except  when  necessary  for  repairs. 

The  operating  efficiency,  i.e.,  hours  actually  run  as  a 
percent  of  the  total  hours  in  the  month,  is  given  below: 

Per  Cent  Per  Cent 

.lamnir.v    99.0  .\pril     95.8 

Fibruary    98.7  May    99.4 

.March    97.3  June     98.9 
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This  gives  an  average  of  98.2  per  cent,  or,  in  other 
words,  a  shut-down  of  only  about  thirteen  hours  each 
month. 

Hourly  meter  readings  were  taken  and  a  daily  log 
was  kept  of  all  stops  and  repairs,  as  well  as  the  amounts 
of  lubricating  and  fuel  oil  used.  A  summary  of  the 
causes  of  shut-dowTis  and  the  time  spent  on  each  part 
during  the  six  months  noted  above  is  given  below : 

Hours    Minutes 

Two   cracked   piston   heads 20  00 

Fuel   injection    valves    changed 11  30 

Exhaust  valves  changed    11  30 

Connecting   rod    bearings   tightened 10  30 

Engine  air  compressor  valves 10  00 

Line   shaft,    bearings,    clutches,    etc 8  00 

Hot    pistons,    due    to    overloading 6  00 

Air  intake  valves   changed 1  30 

As  will  be  noticed,  two  cracked  piston  heads  caused 
the  longest  total  shut-down.  Piston  heads  of  a  diffei-ent 
composition  are  now  being  used,  which  are  giving  better 
results.  Changes  have  also  been  made  in  the  air-com- 
pressor valves  which  have  improved  their  operation. 

Other  troubles  which  have  been  experienced  are  a 
broken  crankshaft,  cracked  cylinder  heads,  and  a  cracked 
cylinder  liner.  A  new  bearing  arrangement  has  been 
developed  which,  it  is  believed,  will  overcome  the  crank- 
shaft breakage,  and  the  exhaust-valve  stems  and  heads 
are  now  being  water-cooled  in  an  effort  to  overcome  cyl- 
inder head  fracture  at  the  exhaust  ports.  The  cracked 
cylinder  liner  was  doubtless  due  to  e.xcessive  scale  for- 
mation. Where  a  water-softening  plant  is  not  in  use,  an 
effective  way  of  removing  scale  is  to  pour  into  the  cyl- 
inder jackets  a  solution  of  one  part  hydrochloric  acid 
to  three  parts  water  and  leave  for  five  or  six  hours. 

To  the  average  steam  engine  operator,  the  time  taken 
up  in  tightening  the  connecting  rod  bearings  may  seem 
excessive,  but  the  shocks  in  an  internal-combination 
engine  are  much  more  severe  than  those  encountered  in 
steam  engines,  and  it  is  of  primary  importance  that  all 
bearings  receive  the  closest  attention,  and  that  the 
slightest  knock  be  remedied.     These  engines  being  of 


Distant  Control  of  Mill  Motors 

Induction-motor  starting  boxes  and  their  accompany- 
ing fuses  are  usually  placed  in  a  convenient  position 
close  to  the  motors.  The  advantage  of  this  proximity 
is  that  the  motor  can  be  quickly  started  or  stopped 
by  the  attendant  while  the  machine  is  under  observa- 
tion. But  sometimes  the  starting  boxes  cannot  be 
conveniently  placed.  If  there  is  a  sudden  stoppage  of 
line  current,  the  attendant  must  quickly  throw  all  of 
the  starting  levers  into  the  off  position.  This  results  in 
more  or  less  confusion,  and  where  the  box  is  in  an 


.\DV.\NTAGEOUS   GROUPING  OF  STARTING  BOXES 

obscure  position,  it  may  be  overlooked,  with  the  result 
that  the  starting  switch  is  left  in  running  position  when 
the  current  is  again  thrown  onto  the  line.  One  method 
of  obviating  the  difficulty  is  to  place  an  automatic  line 
break  on  the  main  feeder.    The  attendant  may  then  take 


FIG.    3.      COMPLETE   POWER   EQUIPMENT,   EMPIRE  ZINC   CO.,   <.'LK\  KL.\.ND,   N.    M. 


the  crosshead  type,   make  adjustment  of  the  A\Tistpin 
bearing  comparatively  easy. 

Fig.  2  gives  a  good  idea  of  the  power-house  construc- 
tion, which  was  of  wood  and  corrugated  iron.  The  frame 
of  10  x  10-in.  timbers  built  over  the  engine  should  also 
be  noted.  I-beams  were  laid  across  the  top  of  this 
frame,  and  chain  blocks  used  for  handling  the  heavy 
engine  parts. 


sufficient  time  to  see  that  all  the  starting  levers  are 
in  the  off  position  before  the  automatic  cut-out  is 
thrown  in. 

Even  this  method  is  not  entirely  satisfactory.  To 
overcome  the  difficulty,  starting  boxes  are  grouped  in 
some  central  position  where  they  are  all  readily  ac- 
cessible as  shown  in  the  accompanying  photograph  taken 
at  the  Tonopah  Extension  plant. 
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Oil-Land  Leasing  Act 

"I  have  been  a  reader  of  your  Engineering  and  Mining 
Journal  for  a  number  of  years,  and  wonder  if  you  would 
oblige  me  with  some  information  in  regard  to  the  new  law 
covering  the  leasing  of  Government  lands  for  mining  pur- 
poses. How  does  the  law  affect  placer  claims  taken  a 
year  ago,  but  not  proved  up  on  as  yet?" 

The  provisions  of  the  Oil-Land  Leasing  Act  relate 
specifically  to  deposits  of  coal,  phosphate,  sodium,  oil, 
oil  shale,  and  gas,  and  apply  to  unappropriated  public 
lands,  including  those  in  national  forests,  but  excluding 
lands  acquired  under  the  act  known  as  the  Appalachian 
Forest  Act,  approved  March  l',  1911,  and  those  in  na- 
tional parks  and  lands  withdravi'n  or  reserved  for  mili- 
tary or  naval  uses,  except  as  specifically  provided.  De- 
posits of  a  metalliferous  nature  on  unappropriated 
mineral  lands  can  be  acquired  under  lode  and  placer 
laws  in  the  usual  way  by  location  and  patent. 

Relative  to  placer  claims  made  a  year  ago  (not  met- 
alliferous), the  law  states  that  any  person  who  on  Oct. 
1,  1919,  was  a  bona  fide  occupant  or  claimant  of  oil  or 
gas  lands  under  a  claim  initiated  while  such  lands  were 
not  withdrawn  from  oil  or  gas  location  and  entry,  and 
who  had  previously  performed  all  acts  under  then  ex- 
isting laws  necessary  to  valid  locations  thereof,  except 
to  make  discovery,  and  upon  which  discovery  had  not 
been  made  prior  to  the  passage  of  this  act,  and  who  has 
performed  work  or  expended  on  or  for  the  benefit  of 
such  locations  an  amount  equal  to  the  aggregate  of 
$250  for  each  location,  if  application  therefor  shall  be 
made  within  six  months  of  the  passage  of  this  act,  shall 
be  entitled  to  prospecting  permits  thereon  upon  the 
same  terms  and  conditions,  and  limitations  as  to  acre- 
age, as  other  permits  provided  for  in  the  act,  or  where 
any  such  person  has  heretofore  made  such  discoveries 
he  shall  be  entitled  to  a  lease  thereon  under  such  terms 
as  the  Secretary  of  the  Interior  may  prescribe,  unless 
otherwise  provided  for  in  Section  18  of  the  act. 


Tungsten 

"I  am  a  constant  reader  of  Engineering  and  Mining 
Journal.  I  am  desirous  of  knowing  something  about  tung- 
sten, and  hope  you  will  be  kind  euough  to  give  me  the  fol- 
lowing information: 

"1.  Where  does  the  trade  in  the  United  States  get  its 
supply  of  tungsten? 

"2.  Is  it  a  fact  that  the  high  price  of  tungsten  is  due  to 
being  controlled  by  trust  rather  than  the  scarcity  of  the 
metal? 

"3.  Is  Colorado  the  largest  producing  state  in  the  United 
States? 

"4.  What  foreign  countries  produce  it  in  great  quan- 
tities? 

"5.  What  is  the  Government  duty  on  tungsten? 

"6.  What  is  the  price  of  tungsten  per  ton  at  the  present 
time? 

"7.  Approximately  what  is  the  lowest  price  this  metal 
has  sold  for  to  your  knowledge? 

"I  will  appreciate  the  above  and  whatever  information 
you  will  give  me  regarding  this  metal.  I  could  use  this 
metal  by  the  ton  provided  I  could  buy  it  right.     Thanking 


you  for  the  above  information  and  assuring  you  that  I  am 
a  booster  for  Engineering  and  Mining  Journal." 

Your  questions  are  answered  in  order  as  follows : 

1.  From  Arizona,  California,  Colorado,  Nevada,  and 
South  Dakota;  and  from  China  and  Bolivia. 

2.  No,  the  price  is  not  controlled  by  a  trust,  and 
there  is  no  scarcity  of  the  ore  at  this  time. 

3.  Colorado  is  the  state  having  the  largest  produc- 
tion. 

4.  China  and  Bolivia. 

5.  There  is  no  duty  on  tungsten  at  this  time,  as  the 
proposed  tariff  bill,  known  as  H.R.  4437,  has  not  yet 
passed  the  Senate,  where  it  may  meet  with  opposition. 

6.  The  price  of  tungsten  ore  at  the  present  time 
is  $6@6.50  per  unit  of  WO,  for  Chinese  ore,  and  $7.50 
@10  for  high-grade  Bolivian  ore,  and  $9@15  per  unit 
of  WO3  is  asked  for  imported  scheelite  containing  60 
per  cent  WO^,  with  no  buyers  at  this  price. 

7.  To  the  best  of  our  knowledge  the  lowest  price  for 
tungsten  ore  was  $4  per  ton  for  ore  containing  65  per 
cent  tungstic  acid.  Actual  sales  were  made  at  this  price 
during  the  spring  of  1919.  Not  long  ago  Chinese  ore 
sold  as  low  as  $5  per  short  ton,  and  Bolivian  ore  could 
have  been  bought  at  around  $6.50  per  ton. 


"Will  you  advise  me  as  to  the  deepest  shaft  in  the  world, 
particularly  in  the  case  of  gold  mines?" 

The  deepest  shaft  in  the  world  is  that  of  the  St.  John 
del  Rey  gold  mine,  at  Morro  Velho,  Brazil,  which  has 
a  vertical  depth  of  6,346  ft.  below  the  surface.  The 
next  deepest  shaft  is  the  No.  3  Tamarack  of  the  Calu- 
met &  Hecla  Mining  Co.,  in  the  Michigan  copper  coun- 
try, which  is  5,200  ft.  deep.  Other  shafts  of  the  Cal- 
umet &  Hecla  reach  depths  between  4,000  and  5,000 
ft.  The  Kennedy  gold  mine,  on  the  Mother  Lode,  in 
California,  has  a  shaft  which  has  reached  a  depth  of 
over  4,000  ft.  vertically.  A  bulletin  published  in  the 
summer  of  1919  by  the  U.  S.  Geological  Survey  also 
stated  that  "three  shafts  in  the  Przibram  silver  mine, 
in  Austria,  have  reached  depths  of  about  3,000  ft.  The 
Victoria  gold  mine,  at  Bendigo,  Australia,  is  4,300  ft. 
deep.  A  number  of  shafts  in  the  Transvaal  gold  region 
of  South  Africa  have  been  sunk  to  depths  of  about 
4,000  ft." 

"In  referring  to  an  order  for  i-in.  round,  cold-rolled  steel, 
the  manufacturer  specifies  2335  S.  A.  E.  Please  tell  me 
what  this  means." 

The  designation  2335  S.  A.  E.  refers  to  the  compo- 
sition of  the  steel  according  to  the  data  book  of  the 
Society  of  Automotive  Engineers,  29  W.  39th  St.,  New 
York  City,  and  signifies  that  the  steel  contains :  .3  to  .4 
per  cent  carbon,  .5  to  .8  per  cent  manganese,  not  over  .04 
per  cent  phosphorus,  not  over  0.045  per  cent  sulphur 
(determined  preferably  by  gravametric  method),  and 
3.25  to  3.75  per  cent  nickel.  The  data  book  from  which 
the  above  specifications  are  obtained  is  published  by  the 
Society  of  Automotive  Engineers,  to  which  you  are  re- 
ferred for  further  information  of  similar  character. 
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Public  Service  Opportunity  and  the  Oil  Geologist' 


By  George  Otis  Smith 


THE  OIL  GEOLOGIST  has  a  large  share  of  respon- 
sibility for  the  future.  His  first  duty  is  self-evi- 
dent— to  find  the  oil.  No  resource  is  more  easily 
wasted  than  oil  if  individual  desire  for  gain  is  given  full 
sway  and  the  larger  rights  of  the  people  are  lost  sight 
of;  nor,  on  the  other  hand,  does  any  resource  better 
lend  itself  to  exploitation  with  a  minimum  of  waste 
either  of  itself  or  of  human  effort.  The  oil  geologist 
best  understands  conditions  beneath  the  surface,  and 
his  peculiar  responsibility  therefore  lies  in  protecting 
the  oil  sands  from  the  effects  of  improper  drilling  and 
operation  and  in  keeping  the  drilling  program  within 
economic  limits.  But  the  oil  geologist  who  sells  his  sers^- 
ice  to  any  operator  whose  drilling  program  plainly  has 
as  its  purpose  the  draining  of  the  land  that  the  operator 
neither  owns  nor  leases  is  turning  his  back  upon  his 
opportunity  for  public  service.  Town-lot  drilling  is  not 
only  wasteful  development,  but,  even  though  legal,  it 
involves  disregard  of  property  rights.  So  the  duty  of 
the  oil  geologist  is  plain,  not  only  to  set  his  face  but  to 
raise  his  voice  against  the  unfair  practice  of  mining  oil 
with  total  disregard  of  underground  property  lines. 

The  duty  of  the  oil  geologist  is  to  find  the  oil.  To  dis- 
cover a  resource  that  is  so  deeply  hidden  seems  almost 
the  trick  of  a  magician,  and  the  unsci'upulous  expert  is 
willing  enough  to  enshroud  his  acts  in  mystery.  Yet  oil 
geologj'  is  not  magic,  but  simply  common  sense  backed 
up  with  a  large  collection  of  carefully  observed  facts; 
the  plane-table  has  taken  the  poetry  out  of  your  profes- 
sion, if  indeed  there  ever  was  even  blank  verse  in  it. 
The  stimulating  and  strengthening  element  in  the 
growth  of  oil  geology  has  been  the  promptness  of  the 
test  to  which  your  judgments  are  subjected.  The  drill 
shows  up  the  value  of  your  science  before  you  can  shift 
responsibility. 

To  convince  a  former  chief  of  mine  that  the  oil  geol- 
ogist is  right  more  than  half  the  time,  I  had  a  test  made 
of  the  measure  of  agreement  between  the  structure  map- 
ping and  the  results  of  the  drill.  The  study  covered  a 
number  of  townships  of  the  Osage  lands,  a  region  which 
perhaps  favors  the  geologist  more  than  some  others, 
but  care  was  taken  to  include  townships  in  which  the 
geologic  relations  were  not  wholly  plain,  as  well  as  those 
where  the  structure  had  been  worked  out  to  the  satis- 
faction of  the  geologist.  A  few  productive  wells  were 
found  near  synclinal  axes,  and  some  dry  holes  were 
found  on  anticlines,  yet  this  impartial  study  showed  that 
the  geologist,  when  his  work  is  tested  by  the  drill,  had 
been  right  87  per  cent  of  the  time.  The  public  can  ask 
of  science  no  better  percentage  of  successful  achieve- 
ment than  that,  and  if  the  business  of  the  country  were 
conducted  with  the  same  degree  of  accuracy  the  high 
cost  of  living  would  be  a  less  troublesome  issue. 

It  is  a  nice  problem  to  determine  the  golden  mean 
between  a  large  ultimate  recoverj'  per  acre  at  a  high  cost 
and  a  large  ultimate  recoveiy  per  well  at  a  lower  cost — 
a  balancing  between  more  oil  and  less  cost,  between  sup- 
ply and  price.  Yet  certain  facts  of  experience  stand  out 
so  clearly  that  little  weighing  of  judgment  is  required. 
I  wish  more  evidence  were  at  hand  concerning  the  acre 
content  of  oil  and  gas  sands  for  all  the  productive  fields. 


•Abstract  of  address  made  to  American   Association   of  Petro- 
leum   Geolo^sts    at   the    Dallas,    Tex.,    meeting,    March    18,    1920. 


The  countrj'  over,  the  drilling  program  generally 
adopted  provides  for  one  well  to  from  five  to  ten  acres. 
One  extreme  is  given  in  the  closely  spaced  wells  of 
Spindletop.  for  which  there  was  some  warrant  in  the 
exceptional  productivity  of  the  oil-bearing  formation. 
The  other  extreme  can  be  found  in  the  Cabin  Creek 
field  in  West  Virginia,  where  the  area  tributary  to  a 
well  -is  about  thirteen  acres,  an  economical  spacing  of 
wells  that  is  possible  because  the  pool  is  monopolized  by 
one  corporation. 

Now,  to  the  oil  geologist  the  application  of  this  phase 
of  the  subject  appears  plain  enough.  The  planning  of 
an  economical  drilling  program  is  an  engineering  task 
to  which  the  geologist  can  apply  his  best  energies  with 
credit  to  himself  and  profit  to  his  employer. 

As  the  technical  adviser  of  a  great  productive  indus- 
ti-y,  no  one  should  be  more  sjTnpathetic  than  the  oil 
geologist  with  the  enactment  and  enforcement  of  "blue- 
sky"  laws.  You  can  conser\-e  capital  as  well  as  oil.  Not 
only  do  fraudulent  promotions  pilfer  the  savings  of  those 
who  cannot  afford  to  lose,  but  such  losses  add  materially 
to  the  hazard  that  is  ah-eady  of  necessity  large  in  the 
hunt  for  oil.  The  result  is  that  the  legitimate  producer, 
whom  you  serve,  finds  it  harder  and  more  expensive  to 
get  the  capital  he  needs. 

One  obligation  remains  to  be  mentioned — the  oppor- 
tunity that  the  oil  geologist  has  to  sei-ve  his  country  and 
his  fellow  men.  America  needs  oil  today;  and  our  fel- 
low men  will  need  oil  tomorrow.  During  the  war  science 
in  general  was  mobilized  to  meet  a  peak-load  demand. 
Pure  and  applied  science  vied  in  the  effort  to  render  the 
service  that  was  needed  by  our  nation  and  its  allies,  and 
this  service  bi'ought  in  its  train  due  recognition.  Yet 
the  peak  of  the  world's  need  has  not  been  yet  passed,  and 
science  cannot  demobilize.  The  strain  is  just  as  heavy 
as  ever  upon  the  oil  geologist,  whether  he  is  in  Federal 
or  in  private  employ,  and  he  cannot  escape  this  respon- 
sibility. 

There  has  been,  however,  one  change  since  the  war: 
Then  America  bent  every  energy  to  supply  the  allied 
forces  on  sea,  on  land,  and  in  the  air  with  motive  power, 
and  our  oil  wells,  and  especially  our  oil  storage,  met  the 
emergency.  Today,  our  need  is  a  domestic  need — the 
arts  of  peace  are  requiring  more  oil  than  we  have.  We 
are  forced  to  think  of  America  first,  and  the  oil  geolo- 
gist of  all  public  serv'ants  owes  his  active  allegiance  to 
the  American  hunt  for  oil. 

The  American  geologist  who  on  the  signing  of  the 
armistice  realized  that  the  hour  had  struck  for  the 
severance  of  professional  relations  with  an  allied"  nation, 
and  returned  home  to  add  his  efforts  to  the  new  endeavor 
under  his  countrj-'s  flag,  saw  clearly  his  duty.  Those  of 
us  who  have  always  been  in  American  employ  can  equally 
wisely  and  patriotically  continue  to  serve  American 
interests,  and  none  other.  American  engineering  and 
American  capital  are  together  entering  the  field  of 
world-wide  exploration  for  oil,  and  no  oil  geologist  can 
be  spared  from  this  national  project.  Pioneering  must 
continue  at  home,  but  it  must  also  be  extended  to  other 
continents,  all  in  the  effort  to  meet  present  needs  and  to 
provide  for  future  requirements.  The  America,  of 
tomorrow  is  the  vision  that  best  inspires  the  public 
service  of  the  scientist. 
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Leading  Men  in  the  Petroleum  Industry 
Mark  La\vrence  Requa 


IT  IS  NOT  KNOWN  who  first  introduced  the  substi- 
tute of  "a  voluntary  effort  to  meet  the  situation,"  in 
place  of  "a  drastic  order,"  but  to  those  who  have  not 
forgotten   the  work   of   the   various   Government   com- 
mittees confronted  with   the  emergencies  produced   by 
the  war,    it  will  not   be 
difficult    to    recall    that 
Mark  L.  Requa  success- 
fully handled  the  Petro- 
leum    Division     of     the 
Fuel   Administration  on 
this   principle.     He  was 
also    eminently    success- 
ful    in     "teaming"     the 
producers    and    refiners, 
big  and   little,   together. 
Prices     were     regulated 
by  voluntarj-  agreement. 
The  delicacy  of  the  situ- 
ation was  aggravated  by 
the  growing  lack  of  gaso- 
line    and     oil     supplies 
which    became    apparent 
in     the     latter     half     of 
1918.     It  was  this  con- 
dition which  caused  Mr. 
Requa  to  step  softly  and 
conceal  the   "big   stick." 
It  might  be  .said  that  he 
resorted   to   the    "induc- 
tive   method"    to    bring 
about    an    improvement, 
in    place    of    retardation 
or  discouragement  of  the 
industry,    and    interfer- 
ence with  the  output  of 
petroleum  products.   The 
Petroleum    War   Service 
Committee  was  extended 
to  every  oil  field  in  the 
United  States,  and  sub- 
committees   covering 
every    phase    of    the    problem    from    well    drilling    to 
marketing    were    formed.      The    gasless    Sundays    will 
long  be  remembered   by  New   Yorkers.      A   "request," 
not    a    command,     demon.strated     the     force    back     of 
direct   appeals    to    the    intelligence    and    patriotism    of 
a  people.     The  year  preceding  Mr.  Requa's  work  in  the 
Fuel  A'dministration,   he  was  one  of  the  assistants  to 
Mr.  Hoover  on  the  U.   S.   Food   Administration.      This 
was  in  1917.   Though  connection  with  the  Fuel  and  Food 
administrations  undoubtedly  enhanced  and  strengthened 
Mr.  Requa's  capacity  for  management,  it  must  not  be 
thought  that  they  were  the  beginning  of  his  acquaint- 
ance with  large  affairs. 

The  development  of  the  Nevada  Consolidated  mine 
in  1903-06  was  in  itself  a  considerable  technical  achieve- 
ment. In  this  work  F.  W.  Bradley  and  Mark  L. 
Requa  were  associated.  Few  projects  have  been 
planned  and  carried  out  with  the  thgroughness  and  the 
clean-cut  results  characterizing  this  one.  The  Ely 
district  had  been  living  on  a  hand-to-mouth  basis  for 


a  long  time.  Almost  every  mining  entei-prise  was  either 
a  failure  or  else  on  the  ragged  edge.  Both  of  these 
men  became  interested  in  the  Ruth  mine  and  recognized 
the  possibilities  of  the  low-grade  disseminated  copper 
deposits.     Quietly,  they  proceeded  to  develop  the  mine 

and  test  out  the  possi- 
bilities of  milling  the 
ores.  At  that  time,  cop- 
per was  low  in  price,  the 
Ely  district  wa-><  150 
miles  from  a  main-line 
railroad,  and  the  histoi-y 
of  the  di.strict  was  so 
discouraging  that  the 
entei-prise  demanded  a 
great  deal  of  persistence 
and  courage.  After  sat- 
isfying themselves  that 
the  orebody  was  a  huge 
one  and  that  the  ore 
could  be  milled,  Requa 
and  Bradley  secured 
Andrew  C.  Lawson  to 
make  a  geological  survey 
of  the  district.  This  re- 
port was  an  important 
contribution  to  the  geol- 
ogy of  Nevada.  Recog- 
nizing that  immense 
capital  would  be  neces- 
sary, as  much  mining 
ground  as  possible  was 
brought  under  control, 
and  the  Nevada  Con- 
solidated Copper  Co. 
was  formed.  In  a  not- 
able report,  J.  Parke 
Channing  confirmed  the 
value  of  the  property, 
and  it  was  financed  in 
New  York  and  Boston. 
A  150-mile  railroad,  a 
smelter,  and  a  concentrating  mill  were  constructed 
under  the  management  of  Mr.  Requa. 

Following  the  Nevada  Consolidated  work,  Mr.  Requa 
engaged  in  general  consulting  practice  in  mining,  from 
which  he  eventually  worked  into  the  petroleum  industry. 
Mr.  Requa  has  made  important  contributions  to  the 
discussion  of  the  economics  and  engineering  phases  of 
the  petroleum  industry.  A  notable  pai>er  appeared  in 
the  bulletin  of  the  A.  I.  M.  E.,  in  February,  1918, 
"Methods  of  Valuing  Oil  Lands." 

Mr.  Requa  comes  by  his  metal-mining  knowledge  as 
a  natural  heritage  fr/om  his  father,  who  was  a  super- 
intendent of  mining  properties  upon  the  Comstock 
lode,  Virginia  City,  Nev.,  where  Mark  was  bom. 

Mr.  Requa  is  a  member  of  both  the  A.  I.  M.  E.  and 
the  Mining  and  Metallurgical  Society  of  America.  He 
was  vice-president  of  the  A.  I.  M.  E..  1917-1919;  has 
served  as  consulting  engineer  for  the  U.  S.  Bureau  of 
Mines,  and,  at  present,  is  one  of  the  vice-presidents 
of  the  Sinclair  Consolidated  Oil  Corporation. 
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What  Is  the  Most  Important  Problem  in  the 

Petroleum  Industry? 

Concise  Answers  by  Leaders  in  the  Industry 

Letters  roniaining  the  above  query  tvere  sent  to  a  number  of  petroleum   geologists,  executives  of  producing 
companies  and  the  respective  directors  of  the  Geological  Survey  and  the  Bureau  of  Mines.   The  replies  received 

on  going  to  press  are  given  below. 


IN  MY  OPINION  the  real  problem  at  present  is  to  find 
sufficient  petroleum  to  supply  the  ever-increasing 
demands  without  necessitating  prohibitive  prices,  or 
going  too  far  from  the  existing  markets. 

F.  G.   Clapp. 

THE  most  acute  need  of  the  petroleum  industi-y  is 
raw  material.  Its  most  important  problem  is  secur- 
ing new  production  sufficient  to  off'set  the  decline  in 
existing  wells  and  to  keep  pace  even  partially  with  the 
ever-increasing  world  demand.  A.  C.  Veatch. 

WHILE  I  believe  each  lease  for  the  individual  well 
presents  a  problem  of  importance  to  the  producing 
end  of  the  oil  industry,  the  most  important  problem 
in  connection  with  operation  is  the  income  tax.  Perhaps 
closely  related  to  this  is  the  high  cost  of  well  material. 
and  profiteering.  H.  B.  Goodrich. 

PRESENT  high  prices  for  crude  petroleum  clearly 
indicate  the  most  important  problem  now  confront- 
ing the  domestic  petroleum  industry  to  be  that  involv- 
ing prompt  development  in  this  country  or  contiguous 
countries  of  crude  oil  supplies  adequate  to  meet  irre- 
sistibly increasing  demands  for  motor  fuels. 

John  D.  Northrop. 

1"^HE  most  important  problem  now  confronting  the 
petroleum  industry,  in  my  opinion,  is  the  fact  that 
our  fields  have  passed  the  zenith  of  their  production, 
and  the  date  of  exhaustion  is  almost  in  sight.  The 
utmost  conservation  of  resources  and  prevention  of 
wastage  must  be  practiced,  or  the  present-day  use  of 
petroleum  and  its  products  will  be  a  thing  of  the  past. 

Robert  T.  Hill. 

THE  geologist  estimates  the  future  supplies  of  oil 
on  this  and  other  continents,  but  who  can  guess 
what  are  to  be  the  future  demands?  This  at  least  we 
know:  the  demand  for  petroleum  is  increasing  faster 
than  the  visible  supply.  The  rapidly  mounting  prices 
for  crude  oil  have  stimulated  the  hunt  for  new  sources 
of  supply,  and  the  higher  prices  for  the  products  of  the 
refinery  will  soon  force  more  careful  use,  cut  down 
waste,  and  even  decrease  the  luxury  use  of  gasoline.  To 
those  who  try  to  plan  for  the  nation's  future  needs,  high 
prices  for  oil  therefore  do  not  seem  an  unmixed  evil. 
Supply  rather  than  price  is  the  petroleum  issue. 

George  Otis  Smith. 

THE  most  important  problem  now  confronting  the 
I>etroleum  industry  is  the  obtaining  of  reserves  of 
crude  oil  to  meet  mounting  consumption.  To  this  end, 
the   American   petroleum    industry    should    receive   the 


same  sympathetic  co-operation  and  support  which  char- 
acterizes the  support  by  foreign  governments  to  their 
petroleum  corporations  in  the  acquisition  of  foreign 
sources  of  supply.  The  United  States  must  unques- 
tionably assist  its  nationals  in  the  acquisition  of  foreign 
sources  of  supply,  or  have  this  supply  pass  into  the 
hands  of  foreign  corporations.  Great  Britain  is  frankly 
engaged  in  a  campaign  to  acquire  the  petroleum  re- 
serves of  the  world.  As  against  this  campaign,  the 
American  petroleum  industry  is  helpless  unless  sup- 
ported by  the  American  Government. 

Mark  L.  Requa. 

BEYOND  question  the  most  important  problem  now 
confronting  the  petroleum  industry  of  the  United 
States  is  the  assurance  of  control  by  American  oil  com- 
panies of  oil  resources  in  other  lands  sufficient  to  furnish 
this  country  with  supplies  adequate  for  its  needs  as  long 
as  any  other  nation  enjoys  oil  in  plenty.  With  a  do- 
mestic production  of  two-thirds,  and  with  consumption 
demands  of  four-fifths  of  all  the  oil  now  produced  in 
the  world,  we  discover  that  our  reserves  would  probably 
satisfy  our  present  rate  of  drain  less  than  twenty  years, 
could  the  oil  be  mined  so  rapidly,  while  the  foreign 
reserves  are  probably  enough  to  meet  the  relatively 
small  present  rate  of  foreign  consumption  for  more 
than  one  hundred  years.  Assuredly,  our  country  will 
live  more  and  more  largely  on  petroleum  bought  from 
foreign  companies  in  the  control  of  rival  nations  if  our 
nationals  do  not  awaken  more  fully  to  the  great  danger 
which  threatens  the  equality  of  our  opportunities,  and 
so  our  future  prosperity.  David  White. 

THE  question  may  refer  to  technical  or  commercial 
problems.  If  commercial,  the  most  important  prob- 
lem is  the  finding  of  new  sources  of  supply.  If  tech- 
nical or  economical,  the  most  important  problem  im- 
mediately facing  us  is  to  find  more  efficient  methods  of 
utilizing  fuel  oil,  that  is,  the  50  to  60  per  cent  of  our 
total  production  of  oil  which  is  used  largely  for  burn- 
ing under  boilers.  The  burning  of  fuel  oil  under  boilers 
delivers  power  at  a  thermal  efficiency  of  some  10  to 
15  per  cent,  whereas  in  the  Diesel  type  of  engine  some 
30  to  35  per  cent  of  the  thermal  value  of  the  oil  is  de- 
livered into  power.  The  use  of  fuel  oil  in  the  internal- 
combustion  engine  would  therefore  yield  three  times  as 
much  power  as  is  now  being  obtained.  The  direct  utili- 
zation of  fuel  oil  in  internal-combustion  engines  is  far 
more  desirable  than  cracking  this  fuel  oil  into  gasoline 
for  use  in  the  ordinary  automobile  engine,  for  by  so 
doing  there  are  both  processing  costs  and  losses,  and 
the  efficiency  of  the  ordinary  automobile  engine  is  less 
than  20  per  cent.  In  my  opinion,  the  most  satisfactory 
solution  of  the  motor  fuel  problem  for  the  automotive 
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industry  would  be  found  in  developing  a  light  engine 
which  will  use  fuel  oil  directly.  Fuel  oil  is  both  the 
cheapest  and  most  abundant  product  of  petroleum.  I 
cannot  forbear  to  mention  several  other  problems  which 
appeal  to  me  to  be  almost  as  important  as  those 
mentioned.  Among  these  is  improvement  in  well  opera- 
tion and  methods,  for  in  many  cases  our  underground 
supplies  of  oil  are  being  permanently  harmed,  and  being 
placed  beyond  the  possibility  of  later  recovery,  by  letting 
water  into  the  sands,  and  by  other  harmful  methods. 
Another  problem  is  the  extraction  of  more  oil  from  the 
oil  sands,  and  probably  only  10  to  20  per  cent  of  the 
original  volume  of  oil  found  in  our  oil  fields  is  now 
being  obtained  by  present  methods.  Another  vital  prob- 
lem is  the  development  of  the  oil  shales,  which  consti- 
tute our  reserve  against  the  future,  and  upon  which 
sooner  or  later  this  country  must  fall  back  for  its  sup- 
plies of  petroleum  products. 

Van.  H.  Manning. 


THE  petroleum  industry  of  the  United  States  is  con- 
fronted with  a  situation  which  has  been  becoming 
critical  for  some  time,  and  which  has  now  developed 
into  the  problem  where  and  how  is  the  petroleum  in- 
dustry of  the  United  States  to  get  the  necessary  crude 
oil  with  which  to  meet  the  constantly  increasing  con- 
sumption demands  for  petroleum  products?  The  crude- 
oil  production  within  the  borders  of  this  country,  plus 
imports  of  crude  produced  in  foreign  countries  by 
nationals  of  the  United  States,  is  now  inadequate. 

Where  and  how  are  citizens  and  nationals  of  the  United 
States  to  acquire  petroleum  producing  lands  abroad  ade- 
quate to  provide  for  our  requirements  in  the  future,  and 
how  will  it  be  made  possible  for  these  citizens  and  na- 
tionals to  conduct  all  the  phases  of  petroleum  operations, 
abroad  with  the  same  lack  of  restraints  and  with  the 
same  equality  and  privileges  as  are  accorded  to  and/or 
enjoyed  by  the  citizens  and  nationals  of  other  countries? 
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THE  fifth  annual  meeting  of  the  American  Associa- 
tion of  Petroleum  Geologists  was  held  on  March 
18,  19,  and  20,  at  Dallas,  Tex.  The  members  in 
attendance  made  their  headquarters  at  the  Adolphus 
Hotel.  Some  of  the  sessions  were  held  at  the  hotel 
and  others  in  the  City  Hall  auditorium.  Owing  to  the 
unexpectedly  large  attendance  the  meeting  was  late  in 
convening. 

President  I.  C.  White,  when  the  delegates  had  assem- 
bled, introduced  Charles  Saville.  secretary'  of  the  Cham- 
ber of  Commerce  of  Dallas,  who  made  the  address  of 
welcome  to  the  members.  He  expressed  appreciation 
of  the  fact  that  this  was  the  second  visit  of  the  society 
to  Dallas  and  said  that  the  Chamber  of  Commerce  would 
be  glad  to  be  of  service  to  the  association,  collectively 
or  individually. 

Dr.  WTiite  next  introduced  Dr.  Robert  T.  Hill.  Dr. 
Hill  congratulated  the  society  upon  having  for  its  presi- 
dent a  man  who  stood  so  high  in  his  profession,  and 
recalled  to  the  members  the  fact  that  Dr.  White  was  one 
of  the  first  exponents  of  the  anticlinal  theorj'.  Dr.  Hill 
also  called  attention  to  others  attending,  who  would 
address  the  association  on  the  succeeding  days,  and 
expressed  satisfaction  that  an  opportunity  would  be 
given  to  hear  the  able  speakers  included  in  the  program. 

Dr.  White  then  introduced  .lohn  K.  Knox,  who  pre- 
sented the  first  paper,  "Geology  of  New  Mexico  as  Index 
to  Probable  Oil  Resources."  Mr.  Knox  stated  that  his 
conclusions  were  drawn  from  a  year's  work  in  the  area 
under  discussion.  He  divided  New  Mexico  into  three 
topographic  provinces,  the  staked  plains,  cordilleras,  and 
the  high  plateau  or  mesa  counti-y.  After  describing  the 
topographic  features  of  each  province,  Mr.  Knox  stated 
that,  although  there  were  in  some  instances  favorable 
structures  for  the  accumulation  of  oil,  he  did  not  believe 
that  oil  had  ever  existed  which,  if  it  had,  might  have 
accumulated  in  the  structures.  One  worthy  exception 
was  his  belief  that  the  Cretaceous  formation  in  the  pla- 
teau region  might  produce  oil  commercially.    In  the  dis- 


cussion which  followed,  Dan  L.  Garrett  disagreed  with 
Mr.  Knox  and  excepted  this  area  of  Union  County  from 
the  generalization.  In  Mr.  Garrett's  opinion  the  struc- 
tures known  to  exist  in  Union  County,  N.  M.,  would  be 
productive. 

The  paper  on  "Oil  Possibilities  of  Northeastern  New 
Mexico,"  by  Wallace  G.  Matteson,  and,  also,  "TM)es  of 
Structures  in  Chaves  County,  N.  M.,"  by  J.  W.  Merritt, 
because  of  the  absence  of  the  authors,  were  postponed 
until  Saturday  afternoon,  then  to  be  read  by  title.  The 
paper  by  Charles  N.  Gould,  "Types  of  Structure  at  Ama- 
rillo,  Tex.,"  indicated  the  speaker's  acquaintance  with 
the  area  under  discussion,  which  is  practically  confined 
to  the  valley  of  the  Canadian  River.  The  three  forma- 
tions exposed  in  the  area  are  the  Tertiary,  Triassic,  and 
Permian.  At  least  ten  domes  have  been  mapped  in  this 
area,  three  of  which  have  been  drilled  upon,  the  6666, 
the  John  Ray  and  Alamosa  domes,  all  of  which  have  been 
productive  of  gas,  with  only  slight  indications  of  oil. 
Mr.  Gould  described  the  gas  as  rich,  the  gas  in  some 
instances  containing  as  much  as  one-half  gallon  of  gaso- 
line to  1,000  cu.ft.  He  called  attention  to  the  fact  that 
there  are  numerous  smaller  domes  or  "pimples"  over  the 
area  not  confined  to  that  occupied  by  the  larger  domes. 
In  the  discussion,  Mr.  Gould  was  asked  to  give  a  reason 
for  the  "pimples,"  which  he  declined  to  do,  calling  upon 
Dr.  Beede,  Dr.  Hill,  and  Mr.  Wrather.  Dr.  Beede  said 
that  he  was  unable  to  give  a  reason,  as  he  had  never 
seen  them;  Dr.  Hill  most  emphatically  declined  to  com- 
mit himself,  and  Mr.  Wrather  was  absent. 

In  the  discussion  of  Mr.  Knox's  and  Mr.  Garrett's 
papers.  Dr.  Hill  stated  that  he  had  been  visiting  this 
area  almost  annually  since  1888,  and  that  he  concurred 
with  Mr.  Knox  in  the  belief  that  New  Mexico  promised 
little  for  the  commercial  production  of  petroleum.  Dur- 
ing the  discussion  of  the  possibilities  of  petroleum,  in 
commercial  quantities,  being  found  in  New  Mexico,  Mr. 
Garrett  ably  defended  his  position. 

At  the  afternoon  meeting,  Mr.  Hammill  said  that  he 
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was  unprepared  to  give  an  extensive  talk  on  the  "Struc- 
ture of  Northwest  Louisiana,"  as  he  had  just  arrived 
from  Mexico,  and  all  of  his  notes  and  data  were  in 
Shreveport.  Later  in  the  afternoon  he  was  prevailed 
upon  to  give  a  brief  talk  on  the  subject.  Sidney  Powers 
outlined  the  Sabine  uplift,  illustrating  his  talk  with 
maps,  showing  the  exact  position  of  the  uplift,  using 
the  Wilcox-Claiboner  contact  as  a  marker.  Mr.  Powers 
said,  "I  have  been  on  the  Sabine  uplift  at  infrequent 
intervals  during  four  years.  I  have  wondered  what  was 
the  nature  of  the  uplift  and  its  origin." 

Irving  Perrine  stated  that,  though  he  had  prepared  no 
paper,  if  some  one  would  watch  the  doors,  he  would  call 
upon  various  members  to  do  the  work  for  him.  Mr. 
Baker  responded  by  giving  a  short  resume  of  the  geol- 
ogy of  the  Homer  leld,  which  started  a  discussion  that 
accomplished  Mr.  Perrine's  object.  Mr.  Bostwich  then 
followed  with  a  description  of  the  Monroe  gas  field — 
which  he  frankly  stated  he  knew  nothing  about,  but 
belied  this  by  making  a  reference  to  the  Alabama  Land- 
ing Fault,  which  called  Mr.  Chapman  to  his  feet,  and  a 
heated  discussion  followed  as  to  the  whereabout?  and 
ramblings  of  the  Alabama  Landing  Fault. 

Chester  A.  Hammill  gave  a  short  talk  on  the  condi- 
tions in  the  Homer  field.  Following  this,  H.  H.  Adams 
gave  what  he  designated  as  a  postmortem  on  the  Ranger 
field.  He  brought  out  the  relation  between  surface  topog- 
raphy and  subsurface  structure  and  stated  that  the 
Breckenridge  limestone  would  be  productive  in  the 
Ranger  field,  if  shot  heavily  enough.  He  said  that  the 
Ranger  sand  would  be  productive  in  the  Breckenridge 
field,  if  it  were  drilled  into.  At  the  confusion  of  Mr. 
Adams'  paper,  a  discussion  arose  as  to  the  advisability 
of  shooting  the  Breckenridge  limestone. 

The  unconformities  in  the  Texas  Permian  formation 
were  outlined  by  Dr.  J.  W.  Beede.  Dr.  Alexander  Dues- 
sen  regretted  that  he  was  unable  to  present  his  paper. 
T.  E.  Swigart  was  also  unable  to  present  his  subject. 
A.  W.  Ambrose  discussed  the  "Petroleum  Production 
Engineer  and  His  Relation  to  Future  Production." 

Immediately  after  Mr.  Ambrose's  remarks.  Dr.  David 
White  brought  to  the  attention  of  the  association  the 
necessity  of  national  encouragement  and  protection  of 
American  rights  in  foreign  oil  fields.  Dr.  White's  re- 
marks on  the  subject  were  received  with  whole-hearted 
enthusiasm. 

The  usual  trouble  with  the  "projection  lantern"  took 
place.  On  Friday  morning  the  stage  at  the  city  audi- 
torium, supposed  to  be  ready  for  the  speakers,  was 
arrayed  with  a  gas  stove,  electric  washing  machine, 
wringer,  ice  box,  and  a  kitchen  cabinet  containing  raw 
materials  which  were  then  being  mixed  into  some 
edible  concoction.  After  several  interviews,  the  lady 
demonstrator  gave  up  the  fort,  and  the  curtain  for 
the  slides  was  suspended  above  the  cooking  stove.  Dr. 
White,  who  presided,  introduced  Dr.  Roswell  H.  John- 
son, who  presented  his  paper  on  "The  Cementation 
Process   in   Sandstone." 

E.  A.  Stephenson  and  H.  R.  Bennett  followed  Dr. 
Johnson  with  one  of  the  most  enlightening  and  courage- 
ous papers  presented.  With  decline  curves  of  all  prop- 
erties near  the  town  of  Ranger,  worked  out  in  detail, 
these  curves  demonstrated  that  the  Ranger  field  is 
unique  in  its  rapidity  of  decline  and  has  been  a  dis- 
appointment to  those  who  have  invested  in  it.  The 
conclusions  were  that  the  field  had  been  over-drilled 
and  that  many  companies  might  have   made  a  profit 


instead  of  a  loss,  had  they  drilled  sparingly  and  taken 
the  advice  of  their  technical  staffs. 

Another  able  paper  on  "Decline  Curve  Predictions" 
was  offered  by  Mr.  Glenn  H.  Alvey,  who  said,  in  part, 
that,  on  account  of  the  present  rulings  of  the  Internal 
Revenue  Department,  valuation  of  oil  lands  could  be 
made  only  if  the  computations  were  made  with  a 
knowledge  of  the  oil  produced  by  each  well  for  its  first 
day,  its  first  month,  and  its  first  year.  From  data 
gathered  from  the  Appalachian  Oil  fields,  curves  were 
drawn  on  the  basis  of  one  day,  one  month,  and  one 
year  production.  The  probable  future  production  is 
interpolated  from  these.  One  of  his  conclusions  was 
that  each  field  should  have  separate  curves  drawn  for 
it,  and  he  presented  reasons  why,  in  any  field,  each  well 
should  produce  into  its  own  tanks  and  be  gaged  daily. 

R.  P.  McLaughlin,  of  the  California  State  Mining 
Bureau,  Department  of  Petroleum  and  Gas,  gave  a 
resume  of  the  activities  of  his  department,  describing 
the  drilling  record  of  a  well  from  the  first  proposal 
submitted  to  the  department  by  the  operator,  to  the 
final  operation,  when  the  well  was  brought  in.  Be- 
fore beginning  his  paper,  he  read  several  telegrams 
from  San  Francisco,  inviting  the  members  of  the  asso- 
ciation to  hold  their  next  meeting  in  that  city.  This 
was  met  with  applause.  Mr.  McLaughlin  convincingly 
presented  the  advantages  of  a  bureau  in  the  control  of 
field  operations.  With  such  supervision  as  is  exercised 
in  California,  the  life  of  the  field  may  be  prolonged 
and  production  increased.  He  called  to  the  attention 
of  the  association  the  Elk  Hills  gas  field,  which  was 
brought  in  after  the  state  Mining  Bureau  had  sug- 
gested that  the  Standard  Oil  test  out  the  gas  sands 
in  higher  strata  than  those  in  which  it  was  anticipated 
that  oil  would  be  found.  When  these  sands  were  tested, 
the  180,000,000-ft.  gas  well  was  brought  in.  The  morn- 
ing's program  was  completed  with  a  short  talk  on  "Oil 
Shales  in  Wyoming,"  by  E.  F.  Schramm. 

Friday  afternoon  was  given  to  Kansas  and  Okla- 
homa. Dr.  Eliot  Blackwelder  spoke  of  the  origin  of 
the  domes  of  central  Kansas.  Considerable  discussion 
resulted. 

On  Saturday  morning  the  following  officers  were 
elected  for  the  ensuing  year:  Wallace  Pratt,  pres- 
ident; A.  W.  McCoy,  vice-president;  C.  E.  Decker,  sec- 
retary-treasurer; R.  C.  Moore,  editor.  A  committee 
reported  that  it  was  impracticable  to  secure  legislation 
to  protect  professional  geologists  from  the  operations 
of  quack  "geologists"  of  no  professional  standing. 
Ralph  Arnold  invited  the  members  of  the  association 
to  attend  the  September  meeting  of  the  A.  I.  M.  E., 
which  will  be  devoted  to  petroleum  technology.  George 
Otis  Smith  was  elected  an  honorary  member. 

After  the  business  session  the  program  was  con- 
tinued. Dr.  I.  C.  White  discussed  interestingly  deep- 
well  bores.  Edward  Bloesch  presented  a  paper  on  "Oil 
Developments  in  Switzerland."  Earl  A.  Trager  gave  a 
resume  of  the  shale-oil  industry  and  a  short  descrip- 
tion of  laboratory  methods  of  extracting  oil  from  shale. 
Everette  W.  DeGolyer  read  J.  P.  Rowe's  paper  on 
"Probability  of  Oil  and  Gas  in  Montana."  Dr.  I.  C. 
White  gave  his  farewell  address  and  introduced  the  new 
president,  Wallace  E.  Pratt. 

Important  members  present  were :  I.  C.  Wliite,  J.  W. 
Beebe,  C.  E.  Decker,  C.  N.  Gould,  R.  T.  Hill,  W.  E. 
Rather,  W.  H.  Emmons,  David  White,  Ralph  Arnold, 
Charles  W.  Taylor,  Wallace  Pratt,  and  R.  P.  McLaughlin. 
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Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND  REPORTS 


Application  of  Geology  in  War 

Behind  Lines  and  at  Front 

It  Forecasts  Front  Physical  Conditions 

and   Reveals  Supplies  of   Raw 

Material  at  the  Rear 

In  an  address  before  the  Washing- 
ton Academy  of  Sciences  and  the  Geo- 
logical Society  of  Washington,  at 
Washington,  Lieutenant-Colonel  Alfred 
H.  Brooks,  of  the  U.  S.  Geological  Sur- 
vey, discussed  the  ways  in  which  geol- 
ogy may  be  applied  in  war.  He  finds 
this  desirable  both  in  the  rear  areas 
and  in  the  theater  of  operations.  The 
work  in  rear  areas  relates  to  water 
supply,  drainage  conditions,  road  metal, 
etc.,  at  mobilization  and  training 
camps,  and  in  connection  with  various 
other  military  projects.  Above  all  it 
involves  the  determination  of  sources 
of  minerals  which  the  exigencies  of  war 
have  made  specially  important.  This 
fteld  will  be  of  equal  and  may  be  of 
greater  importance  than  that  of  the 
more  purely  military  application  of 
geologj,'  in  the  theater  of  operations. 
The  latter  use  of  geology  was  first  de- 
veloped during  the  late  war  and  is  the 
subject  of  this  address. 

There  are  many  military  applica- 
tions of  geology.  The  usefulness  of  the 
science  was  recognized  by  nearly  all 
the  great  powers  before  the  close  of  the 
•war  by  the  organizing  of  geologic 
staffs.  Modern  scientific  warfare  com- 
pels an  army  to  seek  every  possible  ad- 
vantage by  making  full  use  of  all 
sources  of  information  about  the  physi- 
cal conditions  within  the  theater  of 
<'perations.  Of  two  opposing  armies  the 
one  having  the  most  complete  knowl- 
t'dge  of  the  terrain  will  have  an  advan- 
tage, at  times  a  decisive  advantage. 
Such  a  complete  knowledge  is,  however, 
only  possible  by  use  of  geology. 

Geology  finds  its  principal  direct  ap- 
plication to  war  by  forecasting  the 
physical  conditions  that  will  be  met 
with  in  the  execution  of  certain  mili- 
tary projects,  such  as  fortifications, 
maneuvering  of  troops,  erection  of  en- 
gineering structures,  etc.,  and  in  de- 
termining the  sources  of  water,  road 
mttal,  etc.  It  will  be  evident  that  as 
both  strategy  and  tactics  must  take  ac- 
count of  the  physical  features  of  the 
terrain  all  great  military  leaders  have 
made  at  least  a  subconscious  use  of 
geologic  facts.  Most  of  them  have, 
however,  failed  to  recognize  that  geol- 
ogy makes  its  possible  to  predict,  often 
with  a  high  degree  of  accuracy,  the 
physical  conditions  that  influence  and 
often  control  certain  military  opera- 
tions. 

Any  engineering  project  involving 
excavation  must  take  account  of  the 
underground  physical  conditions,  or,  In 
.other  words,   of  the   geology.     This   is 


specially  true  of  fortifications,  for  pro- 
tection against  modern  high  power 
artillery  cannot  be  obtained  by  surface 
structures,  no  matter  how  strongly 
built.  Adequate  cover  demands  deep 
works  protected  by  virgin  ground.  The 
deeper  the  excavation  the  greater  the 
geologic  control.  Even  the  construc- 
tion of  the  relatively  shallow  trenches, 
however,  is,  to  a  great  extent,  con- 
trolled by  geology.  In  these  the  depth 
to  hard  rock,  the  permeability  of  the 
soil,  and  the  stability  of  the  slopes  are 
important  and  often  decisive  factors. 
There  are  many  examples  during  the 
late  war  where  positions  have  been  lost 
and  lives  sacrificed  because  of  the  ig- 
norance of  commanding  officers  of  the 
fact  that  entrenchment  was  impossible 
at  the  selected  site  within  the  time  and 
with  equipment  available.  Again  many 
dugouts  have  been  built  only  to  be 
useless  because  of  flooding  by  under- 
gTound  water.  In  most  cases  such 
blunders  could  be  avoided  with  only  an 
elementary  knowledge  of  local  geology. 
Military  mining  is  usually  impossible 
where  geologic  conditions  are  unfavor- 
able, yet  no  mention  of  this  fact  is 
made  in  the  many  manuals  devoted  to 
this  subject. 

Geologic  facts,  together  with  tho.se 
relating  to  seasonal  precipitation,  also 
serve  in  the  classification  of  the  terrain 
with  reference  to  the  physical  condi- 
tions of  surface,  which  determine  its 
possibility  for  infantry,  artillery,  and 
tanks.  A  land  surface  that  would  have 
been  no  obstacle  in  former  wars,  with 
their  relatively  small  number  of  troops 
and  light  equipment,  might  prove  al- 
most impassable  to  the  great  concentra- 
tion of  men  and  heavy  artillery  and 
tanks  demanded  by  present  tactics. 

The  supplying  of  the  huge  modern 
armies  with  water  is  one  of  the  lai-gest 
tasks  of  the  military  engineer.  The 
great  utility  of  geology  in  this  field 
needs  no  argument.  Geology  also  finds 
an  important  use  in  helping  to  locate 
sources  of  road  metal  and  other  struc- 
tural materials.  The  principal  subjects 
in  which  geology  may  be  of  military 
service  are  summarized  as  follows: 

I.   Field  Works.     (Trenches,  dugouts, 
and  mines.) 

1.  Siting  of   Field   Works. 
Location   will   take   advantage 

of  favorable  geologic  con- 
ditions as  far  as  tactical 
situation  permits. 

2.  Trenches. 

Physical  character  of  material 
to  be  excavated;  depth  to 
hard  rock;  stability  of 
slopes,  surface  drainage; 
underground  water. 

3.  Dugouts  and  Mines. 
Lithology     and     structure     of 

rocks;  ground  water;  water- 
bearing strata. 


II.  Maneuvering.       (Infantry,    artil- 
lery, and  tanks.) 

Physical   character  of   surface 
formation,      including      sea- 
sonal variations;  river  cross- 
ings; interpretation  of  maps. 
III.  Water  Resources. 

Distribution  of  springs;  under- 
ground   water;    volumes    of 
streams   with    seasonal   fluc- 
tuations. 
IV    Transportation. 

Road   metal;    railroad   ballast; 
depth   to   hard   rock;    stabil- 
ity of  slopes;  river  crossings. 
V.   Construction. 

Material  for  concrete;  building 
stone;     stability    of    slopes; 
character  of  foundations. 
VI.   Mineral   Resource. 

Mineral  fuels  in  theater  of  op- 
erations; location  of  centers 
of   enemy   mining   industry; 
mineral  resources  of  enemy. 
VII.   Earth    telegraphy   and    listening- 
in  devices. 

Determination   of   localities   of 
favorable      geologic      condi- 
tions. 
VIII.  Camps,  cantonments,  aero  fields, 
munition  and  engineer  dumps. 
Drainage  and  character  of  .soil 
and  sub.soil,  as  well  as  water 
supply. 
IX.  Areas  of  possible  artificial  inun- 
dation. 

In  part  based  on  geology. 
As  in  all  other  fields  of  applied 
geology  the  first  essential  for  its 
military  use  is  a  geologic  map.  A 
geclogic  map  once  made  with  necessary 
structural  sections  and  tables  of  se- 
quence can  be  interpreted  for  the  vari- 
ou;^  military  uses  above  referred  to. 
Should  warfare  continue  to  develop  on 
the  scale  and  on  the  scientific  refine- 
ment witnessed  by  the  last  five  years, 
geologic  maps  will  in  time  be  con- 
sidered almost  as  essential  to  offensive 
and  defensive  operations  as  are  topo- 
graphic maps. 

It  is  evident  that  the  use  of  geology 
must  be  considered  a  part  of  the  prepa- 
ration for  war.  In  the  future,  to  a 
much  greater  extent  than  in  the  past 
such  preparation  will  take  account  of 
the  following: 

1.  The  general  principles  of  geology 
and  their  application  to  war  must  be 
made  a  part  of  military  education. 

2.  Peace  time  preparation  should  in- 
clude the  collection  and  co-ordination 
cf  geologic  data  relating  to  all  possible 
theaters  of  operation. 

3.  A  staff  of  geologic  engineer  re- 
serve officers  should  be  organized.  It 
should  be  selected  from  experienced 
professional  geologists  and  should  re- 
ceive a  special  peace  time  training 
necessary  to  develop  its  full  usefulness 
when  called  into  active  service. 
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Gasoline  From  Natural  Gas 
Powerful 

Its    Separation    an    Ek^onomy    for    Pro- 
ducers, Distributors,  and  to  Both 
Classes  of  Consumers 

The  popular  belief  that  natural  gas 
Ik  robbed  of  some  of  its  heat  value  by 
taking  the  gasoline  from  the  gas  has 
been  rudely  upset  by  the  U.  S.  Bureau 
of  Mines  in  a  series  of  investigations 
just  completed,  vfhich  show  that  the 
more  than  2,000,000  natural  gas  con- 
sumers lose  practically  no  heating  value 
through  the  process.  The  Bureau  of 
Mines  claims  that  the  taking  of  the 
gasoline  from  the  natural  gas  is  a  bene- 
fit to  the  consumers  and  to  the  vifhole 
country,  rather  than  a  detriment.  Con- 
sumers have  not  received  competent 
scientific  advice  from  disinterested 
sources,  and  therefore  needless  mis- 
understandings and  a  waste  of  efforts 
on  negligible  factors  concerning  the  gas 
supply  have  arisen. 

The  U.  S.  Bureau  of  Mines  has  thor- 
oughly investigated  the  subject  and 
has  reached  the  following  conclusions: 

In  general,  the  decrease  in  heating 
value  of  natural  gas  by  removing  gaso- 
line is  greatly  overestimated.  One  gal- 
lon of  gasoline  in  the  natural  gas 
burned  by  the  domestic  consumer  as 
gas,  is  worth  to  him  about  13c.  in  heat 
value,  but  to  the  automobile  owner  this 
same  gallon  of  gasoline  is  worth  25c. 
to  30c.  One  gallon  of  gasoline  will 
equal  35  cu.ft.  of  gas;  but  these  35 
•cu.ft.  are  not  taken  from  the  consumer's 
house  supply,  because  his  gas  is  meas- 
ured at  his  home  meter  and  he  obtains 
1,000  cu.ft.  of  gas  whether  the  gasoline 
is  removed  or  not. 

Without  these  gasoline-extracting 
plants  the  gas  companies  find  it  much 
more  difficult  to  condense  and  remove 
the  gasoline  and  water.  Both  of  these 
cause  rotting  of  the  rubber  gaskets  in 
the  couplings,  resulting  in  a  large  leak- 
age of  gas  and  the  consequent  lowering 
•of  the  pressure.  The  extraction  of  the 
gasoline  in  thus  a  safeguard  to  the  con- 
sumer against  failure  of  the  gas  supply 
by  reason  of  leakage.  By  installing 
these  plants  most  of  the  line  trouble  is 
removed  and  better  service  is  assured 
to  the  public. 

Furthermore,  such  extraction  adds  to 
the  country's  supplies  several  hundred 
million  gallons  of  gasoline  of  the  high- 
Qst  power-fuel  value  and  adaptability 
■which  is  practically  wasted  when 
hui'ned  in  kitchen  ranges  and  the  like. 
Finally,  all  gasoline  obtained  in  this 
manner  vaporizes  easily  and  therefore 
is  valuable  in  starting  automobiles, 
especially  in  cold  weather.  The  re- 
finer's use  all  this  supply  for  blending 
with  straight-run  gasoline  of  a  higher 
boiling  point,  in  order  to  produce  a 
gasoline  that  the  automobiles  can  use 
without  difficulty.  Automobiles  would 
have  more  difficulty  in  using  straight 
refinery  gasoline  now  on  the  market. 

In  short,  the  loss  to  the  natural-gas 
consumer  which  results  from  extract- 
ing the  gasoline  from  natural  gas  is 
insignificant  when  compared  with  the 
advantages. 


A.  A.  E.  Holds  Its  Second 
Railway  Conference 

The  outstanding  feature  of  the 
second  annual  Railroad  Conference  of 
the  American  Association  of  Engi- 
neers, held  at  Chicago  on  March  15, 
was  the  plan  for  developing  a  strong 
spirit  of  co-operation  between  the  pro- 
fessional engineers  and  the  railroad 
management.  The  compensation  sched- 
ules adopted  last  year  were  approved 
by  the  conference,  after  receiving  a 
few  additions.  Arthur  S.  Tuttle,  chair- 
man of  the  Engineering  Council  com- 
mittee, presented  for  consideration  the 
classification  drawn  up  by  the  council's 
committee,  but  no  official  action  on  this 
classification  was  taken  by  the  con- 
ference. 

The  assembled  delegates  voted  to 
continue  the  Railroad  Department  of 
the  association,  with  a  paid  secretary 
in  charge,  and  to  assess  railroad  mem- 
bers $2  a  year  to  meet  the  salary  of 
that    official. 

C.  E.  Lindsey,  a  former  member  of 
the  Railway  Wage  Board,  was  nomi- 
nated by  the  conference  as  a  member 
of  the  Labor  Board  provided  by  the 
Cummins-Esch  Transportation  Act. 
This  action  was  communicated  by  tele- 
graph to  the  Interstate  Commerce 
Commission. 

The  proceedings  of  the  conference 
indicated  that  the  Amercian  Associ- 
ation of  Engineers  has  an  intensive 
organization  of  railroad  professional 
engineers.  Most  of  the  fifty  railroad 
sections  of  the  association  were  repre- 
sented, and  many  of  the  delegates  were 
engineers  of  prominence.  They  repre- 
sented about  four  thousand  members. 
The  conference  closed  with  an  address 
by  F.  H.  Newell,  president  of  the 
A.  A.  E.,  on  the  aims  and  ideals  of  the 
association. 


Situation  of  Belgian  Industries 

in  December,  1919 

Four-fifths  of  All  Miners  Are  at  Work, 

Coal    Mines   Are   Full-Handed,   but 

Production  Is  Below  Normal 

The  Royal  Belgian  Administration  of 
Mines  and  Inspection  of  Labor  pub- 
lishes, in  an  interesting  collection  of 
tables  under  date  of  Jan.  25,  1920,  a 
comprehensive  review  of  the  labor  con- 
ditions prevailing  in  Belgian  mines, 
quarries  and  metallurgical  establish- 
ments.' It  appears  that  at  the  end  of 
December,  1919,  or  about  one  year  after 
the  conclusion  of  the  armistice,  there 
were  employed  in  the  industries  men- 
tioned 201,648  laborers,  or  87  per  cent 
of  the  230,538  at  work  in  December, 
1913.  By  industries  the  recovery  has 
been  as  follows:  In  iron  metallurgy  to 
69  per  cent,  in  zinc  and  quarry  works 
to  54  per  cent,  in  coke  industry  53  per 
cent,  in  lead,  copper,  and  silver  plants 
to  52  per  cent  of  the  pre-war  force. 

The  coal  mines  and  agglomerating 
plants  employed  more  men  at  the  close 
of  December,  1919,  than  in  December, 
1913;  yet  their  productivity  in  1919  is 
lower,  amounting  to  only  94  per  cent 
in  the  mines  and  but  98  per  cent  in  the 
briquetting  plants. 

The  inspector  of  labor  has  brought 
together  information  bearing  on  3,692 
undertakings.  These  are  employing  70 
per  cent  of  the  force  they  had  in  1914, 
or  289,172  as  compared  with  412,462 
laborers.  One  half  (1,856)  of  the 
undertakings  listed  employ  at  least 
three-fourths  of  the  force  they  had  in 
1914;  one  fifth  of  the  enterprises  (749) 
employ  between  one-half  and  three- 
fourths  of  the  former  force.  The 
most  important  causes  of  lack  of  work 
are :  Lack  of  material  due  to  de- 
struction or  ravishment;  lack  of  raw 
material;  lack  of  fuel;  lack  of  raw 
materials  and  of  coal. 


A.  M.  C.  Luncheons  at  Richer 

Bring  Zinc  Operators  Together 

The  members  of  the  local  chapter  of 
the  American  Mining  Congi'ess  are 
holding  luncheons  on  Friday  of  each 
week  at  the  clubhouse  of  the  American 
Zinc  Institute  at  Richer,  Okla.  The 
congress  is  differentiated  locally  from 
the  Zinc  Institute  in  the  fact  that  no 
smelter  representatives  are  invited  to 
the  meetings  of  the  congress,  whereas 
the  institute  meetings  are  frankly  an 
attempt  to  bring  the  buying  and  sell- 
ing interests  together  in  the  hope  of 
obtaining  better  mutual  co-operation 
for  the  good  of  the  industi'y  as  a  whole. 
The  ore  market  is  made  for  the  week 
on  Fridays,  and  it  is  understood  that 
the  meetings  of  the  local  chapter  of  the 
congress  are  partly,  if  not  principally, 
for  the  purpose  of  giving  the  operators 
a  chance  to  discuss  among  themselves 
what  they  consider  ore  prices  really 
ought  to  be.  It  is  a  coincidence  that 
Frank  C.  Wallower,  of  Joplin,  is  presi- 
dent of  the  local  branch  of  the  institute, 
and  his  brother,  Edgar  Z.  Wallower, 
president  of  the  district  chapter  of  the 
congress. 


Engineers'   Club   of  Northern 

Minnesota  Holds  Annual 

Banquet 

The  annual  banquet  of  the  Engineers' 
Club  of  Northern  Minnesota  took  place 
at  the  Oliver  Club,  Hibbing,  on  Satur- 
day evening,  March  13.  Two  hundred 
members  and  guests  were  present. 

F.  A.  Wildes  presided  as  toastmaster, 
and  brief  addresses  were  made  by  A. 
Tancig,  president  of  the  club;  Dwight 
Woodbridge,  consulting  engineer;  W.  G. 
Swart,  of  the  Mesaba  Iron  Co.;  the  Hon. 
R.  W.  Hitchcock,  state  representative; 
Paul  Chamberlain,  of  the  Oliver  Iron 
Mining  Co.;  Hon.  J.  A.  0.  Preus,  State 
Auditor,  and  L.  D.  Davenport,  of  the 
Oliver  Iron  Mining  Co.  Mr.  Davenport 
reviewed  the  status  of  the  club's  "Hand- 
book of  Mesabi  Range  Mining  Practice." 
Mr.  Woodbridge  spoke  of  the  magnetic 
separation  of  ore  as  related  to  the 
new  work  being  undertaken  by  the 
Mesaba  Iron  Co.  on  the  eastern  end 
of   the   Mesabi   Range. 

'La  Situation  des  Industries  Beiges  en 
Decembre.  1919.  Bruxelles.  1920.  iii.  41  pp 
lOJ  in.  (Roy.  de  Belgique,  Minist  de  1' 
Industrie.) 
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Leading  Events 


Industrial  Conference  Favors 
Employee  Representation 

Samuel   Gompers   Does   Not  —  Report 
Goes  into  All  Conditions  of 
Employment 

The  final  report  of  the  second  Indus- 
trial Conference  called  by  President 
Wilson  was  made  public  on  March  20. 
It  recommends  the  application  of  the 
principle  of  collective  bargaining 
through  the  shop  system  of  "employee 
representation,"  which  is  strongly  op- 
posed by  organized  labor.  This  is  not 
a  matter  of  legislation,  however,  it 
says.  Immediately  after  the  publication 
of  the  report  a  statement  was  issued 
by  Samuel  Gompers  in  which  he  vigor- 
ously attacked  it. 

"It  is  to  be  feared,"  said  Mr.  Gom- 
pers, "that  the  commission  views  in- 
dustry from  the  viewpoint  of  the  single 
shop  and  builds  its  machinery  on  the 
theory  that  disputes  are  to  be  settled 
shop  by  shop.  If  such  a  viewpoint  is  to 
be  actually  carried  into  operation  it 
will  be  most  disastrous." 

A  system  of  settlement  of  industrial 
disputes  is  recommended  in  the  report 
involving  the  submission  of  such  dis- 
putes to  a  board  known  as  a  regional 
adjustment  conference.  From  here,  in 
case  of  failure  to  reach  a  settlement, 
the  matter,  with  certain  restrictions 
goes  to  a  national  industrial  board,  un- 
less the  parties  prefer  an  umpire 
selected  by  them. 

The  report  enters  into  all  phases  of 
labor  relations.  The  conference  favors, 
among  other  things,  a  forty-eight-hour 
week  and  a  Saturday  half  holiday;  the 
establishing  of  a  system  of  marketing 
that  will  stop  speculation  and  profiteer- 
ing; a  minimum  wage;  and  the  estab- 
lishment of  "gain  sharing"  as  opposed 
to  profit  sharing. 

"In  presenting  these  recommenda- 
tions," states  the  report  "the  Confer- 
ence desires  to  emphasize  that  they  are 
not  merely  designed  to  tide  over  a 
troublesome  period  of  economic  read- 
justment. Many  of  the  evils  which  we 
have  pointed  out  were  in  existence  be- 
fore the  war,  and  will  remain  in  ex- 
istence, if  steps  are  not  taken  to  remedy 
them.  The  machinery  of  co-operation 
and  adjustment  which  we  recommend 
we  believe  to  have  permanent  value  as 
an  agency  of  industrial  progress.  At 
the  same  time,  it  should  be  borne  in 
mind  that  today,  when  the  sense  of  the 
magnitude  and  danger  of  social  unrest 
is  still  acutely  upon  us,  when  we  have 
not  yet  reverted  to  settled  habits  of 
thought  and  action,  when  our  economic 
life  is  still  in  a  state  of  readjustment, 
it  may  be  possible  to  establish  ideals 
and  set  up  machinery  which  the  inertia 
of  a  later  day  may  defeat." 


Schwarz  Zinc  Oxide  Plant  To 
Start  About  April  15 

The  Metals  Extraction  Corporation 
of  America,  which  is  equipping  a  plant 
for  the  manufacture  of  zinc  oxide  at 
Joplin,  Mo.,  expects  to  have  the  plant 
making  a  product  for  market  by  April 
15.  The  furnaces  and  other  equipment 
will  be  put  into  operation  a  few  days 
before  that  time,  but  it  is  the  plan  to 
allow  several  days  for  inspection  and 
adjustments,  if  necessary,  to  insure  the 
turning  out  of  a  high  class  product  be- 
fore it  is  offered  on  the  market. 

The  plant  will  start  with  one  twin 
furnace,  which  will  produce  about 
7,000  lb.  of  zinc  oxide  a  day.  Other 
furnaces  will  be  started  later  and  it 
is  expected  by  August  the  plant  will  be 
going  at  full  capacity,  turning  out 
40,000  lb.  a  day.  Zinc  oxide  will  be 
made  here  under  a  new  process,  that 
greatly  reduces  the  time  required  under 
old  methods.  The  process  is  the  inven- 
tion of  A.  Schwarz,  and  has  been  re- 
ferred to  in  previous  issues  of  Engi- 
neering and  Mining  Journal.  By  it  the 
production  of  oxide  requires  only 
twenty  to  thirty  minutes  of  burning  as 
against  the  old  method  of  about  eight 
hours.  The  oxide  is  produced  directly 
from  sulphide  without  roasting. 

The  plant  is  being  equipped  with  many 
labor  saving  devices  and  should  be  high- 
ly eflScient.  The  company  is  a  $1,200,- 
000  concern,  composed  largely  of  New 
York  City  capitalists.  Mr.  Schwarz 
and  L.  P.  Buchanan,  of  Joplin,  are  the 
stockholders  at  the  Joplin  end.  It  is 
the  intention  of  the  company  to  build 
other  plants  in  different  zinc  mining 
districts  of  the  country  after  the  local 
plant  has  been  put  into  complete 
operation. 

Spring  Rush  to  Alaska  Already 
Under  Way 

Although  the  spring  weather  is 
scarcely  felt  in  the  Pacific  Northwest, 
and  notwithstanding  that  it  will  be 
some  time  before  the  snow  disappears 
from  the  hills  in  the  regions  of  Stewart 
and  Alice  Arm,  the  travel  northward 
from  Seattle,  Victoria  and  Vancouver 
has  already  begun.  Outbound  vessels 
are  crowded-  First-class  accommoda- 
tion is  at  a  premium.  Deck  space  is 
filled  with  miners  who  look  for  nothing 
more  than  somewhere  to  spread  their 
blankets  so  long  as  they  are  assured  of 
getting  nearer  their  goal.  To  old- 
timers  the  scenes  at  the  docks  in  Van- 
couver and  Seattle  when  a  northern 
boat  is  about  to  depart  recalls  the  days 
of  the  Klondike  discoveries.  There  is 
no  doubt  that  the  northwestern  hills 
will  be  full  of  prospectors  as  soon  as 
the  winter  breaks. 


Would  Amend  Colorado's  Mining 

Taxation  Laws 

Proposed   To   Base   Levy   on   Mines  on 

Multiple  of  Net  Production  and  To 

Limit  Contiguous   Claims 

The  committee  which  was  selected 
for  the  purpose  of  preparing  a  measure 
to  revise  the  present  mine  taxation 
laws  of  Colorado  has  selected  C.  P. 
Link,  of  the  Colorado  Tax  Commission, 
as  chairman.  After  several  meetings 
for  the  consideration  of  taxation  pro- 
blems, it  was  decided,  "That  the  action 
of  this  committtee  take  the  form  of  a 
recommendation  to  amend  the  existing 
mining  taxation  laws  of  Colorado  by 
limiting  the  number  of  claims  to  be 
regarded  as  contiguous  claims;  by  el- 
iminating the  gross  production  feature, 
and  by  basing  the  taxation  of  produc- 
ing mines  on  a  multiple  of  the  net  pro- 
duction, net  production  to  be  defined 
as  in  Federal  laws  and  regulations, 
with  Federal  taxes- allowed  as  an  item 
of  deduction." 

The  present  laws  provide  that  sur- 
face improvements  on  all  mining  claims 
shall  be  assessed  at  the  full  cost  value 
and  that  non-producing  claims  "shall 
be  assessed  and  taxed  like  other  prop- 
erty, according  to  the  value  thereof." 
A  non-producing  claim  is  defined  as  one 
whose  gross  production  is  less  than 
$5,000  per  annum. 

A  producing  mine  (the  land)  is  taxed 
upon  a  valuation  equal  to  one-fourth 
of  the  gross  output,  less  freight  and 
treatment  charges.  Should  the  net  ex- 
ceed one-fourth  of  the  gross,  the 
net  becomes  the  taxation  value.  Any 
number  of  contiguous  claims  owned  by 
a  producing  company  are  considered  as 
one  mine  by  this  act. 

As  appointed,  the  committee  consists 
of  one  representative  each  from  the 
Colorado  Tax  Commission,  the  Asses- 
sors Association,  the  County  Commis- 
sioners Association,  the  Stockgrowers 
Association,  the  State  Grange  and  the 
Metal  Mining  Association.  C.  P.  Link, 
of  the  Tax  Commission,  and  George  L. 
Nye,  of  the  Metal  Mining  Association, 
were  appointed  as  a  subcommittee  to 
draft  a  bill  in  accordance  with  the  reso- 
lution and  were  instructed  to  report  to 
the  committee  at  a  meeting  to  be  held 
early  in  April. 

The  Tax  Commission  contends  that 
mining  property  is  not  bearing  its  just 
proportion  of  taxes.  Mining  men  claim 
that  their  property  is  over-valued  and 
v/ill  vigorously  oppose  any  further  in- 
crease in  taxes. 


The  Duluth,  Missabe  &  Northern  R.R. 
will  replace  nine  of  its  wooden  bridges 
with  steel  and  concrete  structures  dur- 
ing the  coming  summer. 
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Elm  Orlu  and  Anaconda  Proving 
Ground  in  Pilot  Butte  Dispute 

Vein   in    Question    One    of    Anaconda's 

Richest — Expected  Tliat  Litigation 

Will  Be  Avoided 

Proving  up  work  is  being  vigorously 
prosecuted  in  connection  with  the  con- 
troversy which  has  arisen  between  the 
Elm  Orlu  and  the  Anaconda  company, 
the  former  claiming  a  rich  portion  of 
the  Pilot  Butte  vein  by  virtue  of  a 
branch  vein  apexing  in  the  Elm  Orlu 
and  uniting  with  the  Pilot  Butte  on 
dip.  This  vein  is  one  of  the  Anaconda's 
richest.  The  orebody  is  50  ft.  wide 
and  grades  up  to  5  per  cent  copper. 
It  is  expected  that  a  compromise  will 
be  reached  as  the  Anaconda  has  evinced 
an  attitude  in  connection  with  mining 
disputes  to  compromise  rather  than  re- 
sort to  litigation. 

Federal  M.  &  S.  Co.  Will  Erect 
Club  for  Employees 

About  the  time  the  United  States  de- 
clared war  against  Germany  the  Fed- 
eral Mining  &  Smelting  Co.  had  com- 
pleted plans  for  a  modern  club  build- 
ing for  employees  of  the  Morning  mine 
and  mill  to  be  erected  just  outside  of 
Mullan,  Idaho.  The  war  forced  the  com- 
pany to  abandon  the  plan,  but  recently 
the  matter  was  again  taken  up  as  orig- 
inally contemplated.  The  people  of 
Mullan  offered  the  company  a  desir- 
able site  for  the  building  within  a 
block  of  the  main  business  street,  which 
has  been  accepted  by  Frederick  Bur- 
bidge,  general  manager  of  the  Federal, 
who  will  proceed  at  once  with  the  con- 
struction of  the  building.  This  will  in- 
clude a  gymnasium,  auditorium,  read- 
ing room,  billiard  hall,  tub  and  shower 
baths,  and  other  features.  The  cost 
will  be  about  ?60,000. 

"Blue  Sky"  Amendment  Intro- 
duced at  Victoria,  B,  C. 

While  British  Columbia  has  no  "Blue 
Sky  Law,"  properly  speaking,  the 
Mineral  Survey  &  Development  Act 
gives  the  Minister  of  Mines  authority 
to  check  up  mining  companies  making 
offerings  of  stock  to  the  general  public. 
In  general  terms  he  may  inquire  into 
the  authenticity  of  statements  made  by 
prospectus  or  other  means  employed  in 
carrying  on  a  sales  campaign.  If  mis- 
representation is  proved  exposure  fol- 
lows. Some  difficulty,  however,  has  been 
experienced  in  keeping  a  record  of 
companies  placing  stock  on  the  mar- 
ket. To  overcome  this  an  amendment 
introduced  by  the  Minister  of  Mines  is 
under  consideration  by  the  Legislative 
Assembly,  which  provides  that  a  com- 
pany seeking  the  financial  backing  of 
the  general  public  shall  place  with  the 
resident  engineer  of  the  district  in 
which  its  property  is  located  full  par- 
ticulars thereof  and  the  work  done,  and 
also,  as  soon  as  issued,  a  copy  of  every 
prospectus  or  statement  in  lieu  of 
prospectus. 


Wages  Raised  at  Porcupine,  Ont. 

Porcupine  operators  have  bowed  to 
the  inevitable  and  have  increased 
wages.  Heretofore  all  undergi-ound 
men  have  been  on  a  $4  a  day  rate. 
With  the  increase  loaders  and  muckers 
get  $4.25,  helpers  $4.50  and  miners 
$4.75  a  day.  While  there  may  be  some 
dissatisfaction  among  the  lower  priced 
men  it  is  felt  that  it  is  the  best  ar- 
rangement that  can  be  made  under  the 
circumstances.  It  should  have  an  im- 
mediate effect  upon  the  labor  supply 
which  has  been  short. 

Cerro  de  Pasco  Starts  on  New 
Smelter  at  Oroya,  Peru 

The  Cerro  de  Pasco  Copper  Corpora- 
tion has  broken  ground  for  the  con- 
struction of  a  new  smelter  at  Oroya, 
Peru,  to  take  the  place  of  the  old  smel- 
ter at  La  Fundicion.  The  plant  will  have 
twice  the  capacity  of  the  old  one  and 
be  able  to  handle  a  minimum  daily  of 
2,500  tons.  Quarters,  hospital,  clubs, 
tennis  courts  and  golf  links  are  also 
being  provided  for  employees. 

The  cost  of  all  improvements  is  es- 
timated at  $9,000,000.  The  building 
will  require  over  13,000  tons  of  struc- 
tural steel  and  an  estimated  personnel 
of  200  to  300  Americans  and  a  large 
number  of  native  workmen.  Two  years 
is  the  time  set  for  the  completion  of 
the   plant. 

Asbestos  Found  on  Indian  Lands 
in  Apache  County,  Ariz. 

"An  asbestos  claim  has  recently  been 
located  in  Apache  County,  Ariz.,"  states 
a  report  of  the  U.  S.  Bureau 
of  Mines.  "The  deposit  is  said  to  be 
extensive,  having  been  traced  over 
twenty  miles.  Vein  exposures  are  so 
prominent  that,  according  to  report, 
one  can,  without  the  aid  of  miners' 
tools,  pick  up  a  ton  or  more  of  crude 
asbestos  that  has  broken  down  from 
the  exposures.  Material  from  the  de- 
posit, examined  by  the  U.  S.  Bureau 
of  Mines,  is  of  the  typical  Arizona 
type.  It  is  strong,  flexible,  silky,  and 
occurs  in  cross-fiber  veins  with  a  fiber 
length  of  one  to  one  and  one-quarter 
inches,  while  fiber  two  and  one-half 
inches  in  length  has  been  reported. 
The  material  submitted  shows  the  ef- 
fects of  surface  weathering,  and  as- 
bestos of  better  quality  could  probably 
be  obtained  by  development  work. 

"The  deposit  occurs  on  an  Indian  res- 
ervation, and  unfortunately  the  present 
law  does  not  permit  the  development 
of  asbestos  deposits  on  unallotted  In- 
dian lands.  The  Office  of  Indian  Af- 
fairs, through  the  Secretary  of  the  In- 
terior, recommended  that  authority  be 
granted  to  develop  unallotted  Indian 
lands  for  the  purpose  of  mining  as- 
bestos, coal,  oil,  and  gas,  as  well  as 
metalliferous  minerals,  but  favorable 
action  was  not  taken  thereon  by  Con- 
gress. In  view  of  the  present  short- 
age of  crude  asbestos  fiber,  it  is  to  be 
regretted  that  mining  work  cannot  be 
undertaken  on  deposits  such  as  that 
described  above." 


Selukwe  Company  Buys  Interest 
in  Portland  Canal  Properties 

The  Selukwe  Gold  Mining  &  Finance 
Co.,  of  England,  has  taken  a  third  in- 
terest in  three  properties  situated  in 
the  Portland  Canal  district  of  British 
Columbia  and  controlled  by  O.  B.  and 
H.  J.  Bush,  it  has  been  announced,  in 
effect,  by  the  latter  on  his  return  from 
Great  Britain.  The  B.  C.  Silver  Mines, 
Ltd.,  the  Salmon-Bear  River  Mining 
Co.,  Ltd.,  and  the  Bush  Mines,  Ltd., 
now  hold  these  properties.  It  is  under- 
stood that  a  corporation  to  be  known 
as  the  British  Canadian  Silver  Corpor- 
ation is  to  be  formed  to  take  them  over, 
the  Selukwe  company  taking  shares  in 
this  concern  and  supplying  the  working 
capital.  The  property  in  question  con- 
sists of  about  fifty  claims  from  which 
some  high-grade  ore  has  been  taken. 

Patent  to  Townsite  of  Jarbidge, 
Nev.,  Received 

Judge  Taber,  of  Elko,  Nev.,  trus- 
tee for  the  townsite  of  Jarbidge,  re- 
cently posted  for  publication  a  notice 
of  a  receipt  of  patent  to  the  townsite, 
and  the  final  legal  steps  for  conveying 
title  to  those  who  own  property  in  the 
town  is  now  in  progress.  Jarbidge, 
which  is  situated  in  the  extreme  north- 
eastern part  of  Nevada  and  is  one  of 
the  most  picturesque  of  mining  camps, 
is  in  a  forest  reserve,  which  fact  has 
delayed  for  many  years  the  securing 
of  title  to  the  townsite.  The  mill  bf  the 
Elkoro  Mines  Co.  is  on  the  townsite. 

Recent  Production  Reports 

Utah  Copper  produced  9,211,806  lb. 
of  copper  in  February  against  8,693,589 
in  January. 

Chino's  February  output  was  3,176,- 
489  lb.  of  copper  compared  with  3,081,- 
937    in   January. 

Ray  Consolidated  produced  3,885,000 
lb.  of  copper  in  February  against  3,- 
899,073  in  January. 

Nevada  Consolidated's  output  in 
February  was  3,850,000  lb.  of  copper 
against  4,181,938  in  January. 

Compagnie  du  Boleo,  Santa  Rosalia, 
Baja  California,  produced  911,051 
lb.  copper  in  February  against  1,054,550 
in  January. 

Calumet  &  Hecla  and  subsidiaries 
produced  in  February  8,660,052  lb.  of 
copper  against  9,690,671  in  January. 
The  February  production,  by  companies, 
was  as  follows:  Ahmeek,  1,484,200; 
Allouez,  284,639;  C.  &  H.,  4,951,313; 
Centennial,  65,000;  Isle  Royale,  927,- 
600;  La  Salle,  0;  Osceola,  697,200; 
Superior,   0;   and   White   Pine,  250,100. 


Directors  of  the  Consolidated  Inter- 
state Callahan  Mining  Co.  have  recom- 
mended to  the  stockholders  of  that  cor- 
poration the  change  of  its  name  to  the 
Callahan  Zinc-Lead  Co.  The  stockhold- 
ers will  vote  on  the  proposal  at  their 
annual  meeting,  which  will  be  held  at 
Phoenix,  Ariz.,  on  April  12.  Four  di- 
rectors, to  hold  office  for  three  years, 
will  also  be  elected  at  that  meeting. 


768 


Engineering    and    Mining    Journal 


Vol.  109,  No.  13 


News  From  Washington 

By  PAUL  WOOTON 
Special  Correspondent 


Freight  Decision  on  Steel  Balls 
Favors  Los  Angeles 

Interstate  Commerce  Commission  Takes 

Away  Unfair  Advantage  Held 

by  Eastern  Points 

An  attack  on  the  rates  covering  rail- 
road transportation  of  balls  for  grind- 
ing developed  the  fact  that  iron  and 
steel  balls  for  use  in  grinding  mills 
have  been  shipped  from  Chrome,  N.  J., 
Chicago,  Columbus,  and  other  middle 
western  and  eastern  points  to  western 
mining  camps  at  the  same  or  even  at 
a  less  rate  than  was  in  effect  from 
Los  Angeles  to  the  same  points.  The 
Interstate  Commerce  Commission  has 
handed  down  a  decision  in  a  case 
brought  by  the  Los  Angeles  Foundry 
Co.,  directing  the  carriers  within  90 
days  to  remove  the  undue  prejudice 
found  to  be  in  existence  against  Los 
Angeles. 

The  case  brought  out  the  fact  that 
interruption  of  ocean  transportation 
during  the  war  and  changed  conditions 
since  the  war  has  almost  stopped  the 
importation  of  grinding  pebbles  with 
the  result  that  there  has  been  great 
increase  in  the  demand  for  iron  and 
steel  balls  for  use  in  the  grinding  of 
copper,  gold,  silver,  zinc,  lead  and  other 
ores  and  for  use  in  cement  mills.  It 
was  shown,  for  instance,  that  the  rate 
from  New  York  to  Clifton,  Ariz.,  on 
grinding  balls  was  75c.  per  100  lb.  The 
distance  is  2,428  miles.  Exactly  the 
same  rate  is  charged  on  the  same  ma- 
terial from  Los  Angeles  to  Clifton,  a 
distance  of  736  miles.  The  rate  from 
Chicago  to  Anaconda,  Mont.,  is  62.5c., 
while  the  rate  from  Los  Angeles  is 
SI. 31.  These  differences  are  typical  of 
the  preferential  character  of  the  rate 
in  favor  of  eastern  points.  The  effect 
of  the  decision  is  expected  to  make  Los 
Angeles  and  other  western  points  the 
chief  source  of  supply  for  the  grinding 
balls  used  in  western  plants  in  the 
future. 

Freight   Rate  on   Second-Hand 
Mining  Machinery  Upheld 

The  Interstate  Commerce  Commis- 
sion has  upheld  the  rate  on  second-hand 
min'ng  machinery  between  Millers, 
Nev.,  and  6lythe  Junction,  Cal.,  which 
was  attacked  by  the  Assets  Realizing 
Mines  Corporation.  The  case  is  of  par- 
ticular interest  because  a  high  rate  is 
justified  by  the  carriers  on  the  ground 
that  the  lines  operating  in  the  Gold- 
field,  Millers  and  Tonopah  mining  dis- 
tricts have  been  adversely  affected  by 
the  decline  of  the  mining  industry  and 
do  not  afford  reasonable  profit  to  the 
owners.  Maintenance  of  the  lines  al- 
ways has  been  burdensome,  due  to  the 
heavy  cost  of  construction,  sparsity  of 
traffic,  and  expensive  operation. 


Committee  To  Report  Favorably 
on  New  Relief  Bill 

As  had  been  anticipated  the  Com- 
mittee on  the  Judiciary  of  the  House 
did  not  insist  upon  jurisdiction  in  con- 
sidering the  war-minerals  bill  drafted 
by  the  Committee  on  Mines  and 
Mining,  which  provides  for  an  appeal 
to  the  Court  of  Claims  when  claimants 
are  not  satisfied  with  the  award  made 
by  the  Secretary  of  the  Interior. 

The  committee,  at  this  writing,  is  en- 
gaged in  drafting  the  report  which  will 
urge  the  House  to  take  favorable  ac- 
tion on  the  bill  drawn  up  in  the  commit- 
tee. The  text  of  the  bill  was  repro- 
duced in  the  last  issue  of  Engineering 
mid  Mining  Journal.  The  number 
given  the  bill,  as  it  finally  emerged 
from  the  hopper,  is  H.  R.   13,091. 

Reciprocity   in   Mineral   Rights 
Provided  for  in  Tariff  Bill 

Reciprocity  in  regard  to  mineral 
holdings  is  dealt  with  in  an  amendment 
to  the  zinc-tariff  bill.  The  amendment 
was  introduced  by  Senator  Gore  of  Ok- 
lahoma and  meets  the  letter  of  the  reg- 
ulation that  such  legislation  must 
originate  in  the  House. 

Senator  Gore's  amendment  provides 
that  no  citizen  or  subject  of  any  coun- 
try which  prevents  American  citizens, 
because  of  their  nationality,  from  hav- 
ing full  participation  in  the  develop- 
ment of  minerals,  including  petroleum, 
shall  be  permitted  to  have  any  right, 
title,  or  entry  in  any  mineral  deposit 
in  the  United  States.  The  same  re- 
strictions are  applied  to  alien  com- 
panies. The  amendment  also  provides 
that  alien  interests  already  existing  in 
conflict  with  the  proposed  law  must  be 
disposed  of  by  June  30.  1922,  or  turned 
over  to  the  Attorney  General. 


Senate  Inquires  About  Alaska 
Development 

Failed,  However,  To  Provide  Funds  To 
Build    Up    Traffic    Along    Govern- 
ment  Road 

The  Senate  recently  adopted  a  reso- 
lution calling  upon  the  Secretary  of 
the  Interior  to  advise  it  as  to  the  fol- 
lowing: 

1.  What  steps  have  been  taken  or 
are  being  taken  to  develop  and  settle 
the  country  traversed  by  and  tribu- 
tary to  the  Government  railroad  being 
constructed  in  Alaska? 

2.  What  steps  have  been  taken  or 
are  being  taken  to  develop  traffic  for 
such  railroad  when  built? 

3.  Has  any  organization  been  cre- 
ated charged  with  the  duty  of  settling 
this  country  and  developing  traffic  for 
the  road?  If  not,  why  has  such  an 
organization   not   been   formed? 

Reply  was  made  by  the  Acting  Sec- 
retary, Alexander  T.  Vogelsang,  who 
turned  the  request  into  a  boomerang 
by  showing  that  Congress  has  not  only 
appropriated  no  money  for  these  pur- 
poses, but  has  apparently  not  acted 
upon  the  suggestion  of  Secretary  Lane 
that  the  Alaskan  Engineering  Commis- 
sion be  empowered  to  take  steps  to 
interest  industries  and  people  in  the 
country  tributary  to  the  railroad.  Mr. 
Vogelsang  stated  that  all  advice  and 
assistance  have  been  given  settlers 
which  could  be  extended  without  the 
expenditure  of  money. 

Bill  Puts  Lower  Freight  Rates  on 
Coal  Moved  in  Summer 

A  bill  giving  authority  to  the  Inter- 
state Commerce  Commission  to  specify 
a  rate  on  coal  which  shall  be  15  per 
cent  less  than  the  regular  rates  between 


STATUS  OF  PENDING  MINING  LEGISLATION 

Bills  That  Have 

Reached  Committee  Stage 

.SuA;>f/  o/Bill                       Bill   \o. 

Author 

Present  Status 

Silver  in  coins frR.l\,226. 

.    McFadden . 

Before  House  Committee 

.Mel.  Min.onlnd.  Res.  S.  287 

.    .ishurst. .  .  . 

On  Senate  Calendar 

Timber  for  mining  pur- 

poses      S.  .Vo.  1 . . .  . 

.    Piilman  .  . . 

Passed  Senate  Oct.  3,  before   House 
Committee 

Anti-dumping H.R.  10.918. 

.   Fordney. . . . 

Passed  House  Dec.  9,  before  Senate 
Committee 

Laboratory  glassaare .  .     H.R.  7,785.. . 

.   Bacharach.. 

Passed    House    .lug.    2,  on    Senate 
Calendar 

Magnesite H.R.  5,218... 

.     Hadley.... 

Passed  House   Au^.    7,  on    Senate 
Calendar 

Tungsten H.R.  4,437... 

.    Timbertake. 

Passed     House     Aug.     21,     before 
Senate  Committee 

Zinc H.R.  6.238... 

.    Mc  Plierson. 

Passed      House     Sept.     2,     before 
Senate  Committee 

H'ar  Muierals   Relief 

House  Gnmmiltee  has  voted 

.imendment                 H.    R.   13.091 

Garland. .  .  . 

1  ■  report  favirably 

March  27,  1920 
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April  1  and  August  31  and  15  per  cent 
above  the  regular  rates  during  the  re- 
mainder of  the  year  has  been  intro- 
duced by  Senator  Frelinghuysen  of 
New  Jersey.  The  bill  is  intended  to 
encourage  the  purchase  and  transporta- 
tion of  coal  during  the  summer  months 
so  as  to  offset  to  a  certain  extent  the 
seasonal  character  of  the  coal  businesf. 
The  bill  was  introduced  as  the  outcome 
of  an  extended  invest'gation  of  the  coal 
situation  which  has  been  made  by  a 
Senate  committee  of  which  Senator 
Frelinghuysen  is  chairman.  In  addi- 
tion Senator  Frelinghuysen  has  intro- 
duced measures  terminating  Federal 
control  of  the  coal  and  coke  industry 
and  authorizing  appointment  of  a  Fed- 
eral Coal  Commissioner  who  is  to  have 
advisory  power  only,  but  who  is  to  be 
charged  with  the  duty  of  collecting 
statistics  and  otherwise  keeping  close 
track  of  the  coal  industry. 

Senator  Henderson,  of  Nevada,  has 
proposed  the  following  amendment  to 
the  Revenue  Act: 

"In  the  case  of  any  corporation  en- 
gaged in  the  mining  of  gold  or  silver, 
the  portion  of  the  net  income  derived 
from  the  mining  of  gold  or  silver  shall 
be  exempt  from  the  tax  imposed  by 
this  title,  and  the  tax  on  the  remaining 
portion  of  the  net  income  shall  be  the 
proportion  of  a  tax  computed  without 
the  benefit  of  this  subdivision  which 
such  remaining  portion  of  the  net  in- 
come  Lears   to   t.ie  entire   income.' 


Senate  Gets  Tunesten  and  Zinc 
Tariff  Bills 

Bills  providing  the  tariff  schedules 
for  tungsten  and  zinc  were  ordered  re- 
ported favorably  to  the  Senate  on 
March  23.  In  reporting  the  tungsten 
bill,  the  committee  made  amendments 
limiting  the  duties  prescribed  to  three 
years  following  the  passage  of  the  act. 
The  duty  on  tungsten-bearing  ores  was 
reduced  from  $10  to  $9  per  unit  of 
tungsten  trioxide.  Metallic  tungsten 
and  compounds  of  tungsten  are  made 
dutiable  at  nine-tenths  of  one  cent  per 
pound  for  each  per  cent  or  fraction  on 
tungsten  contained  therein.  High-speed 
tungsten  steel  is  made  subject  to  a 
duty  of  3.5  per  cent  ad  valorem. 

Baker  Urges  Establishment  of 
Nitrogen  Plant 

Establishment  of  the  U.  S.  Fixed 
Nitrogen  Corporation  was  urged  on 
March  22  by  the  Secretary  of  War 
when  he  appeared  before  the  Com- 
mittee on  Agriculture  of  the  House  of 
Represetatives,  which  is  conducting  a 
hearii'g  on  a  bill  introduced  by  Rep- 
resentative Kahn.  The  principal  objec- 
tion offered  to  the  proposal  by  members 
of  the  committee  was  the  fact  that  the 
bill  carries  an  appropriation  of  $12,500,- 
000.  It  was  argued  that  the  revenues  of 
the  country  are  not  such  as  to  justify 
such  an  expenditure  at  this  time.  Secre- 
tary Baker  pointed  out,  however,  that  it 


is  now  necessary  to  carry,  at  all  times, 
a  surplus  of  300,000  tons  of  Chilean 
nitrate.  If  a  part  of  the  needed  nitro- 
gen can  be  obtained  domestically,  it 
would  be  possible  to  reduce  by  one-half 
the  stock  of  Chilean  nitrate.  It  is 
suggested  that  150,000  tons  of  the  exist- 
ing supply  could  be  sold  to  help  finance 
the  project. 

Secretary  Baker  also  pointed  out  that 
there  is  the  greatest  need,  in  the  in- 
terest of  the  national  defense,  to  de- 
velop to  a  more  exact  science  the  com- 
mercial fixation  of  nitrogen.  This 
research,  which  is  so  urgently  needed, 
can  best  be  conducted  by  the  Govern- 
ment, he  says,  since  the  Government 
has  no  special  interests  to  promote  or 
individual  products  to  push.  He  called 
attention  to  the  fact  that  500,000  tons 
of  Chilean  nitrate  are  imported  annually 
and  that,  even  with  such  production  as 
may  be  obtained  from  the  plants  at 
Muscle  Shoals,  it  will  continue  to  be 
necessary  to  import  a  considerable  sup- 
ply of  Chilean  nitrate. 

Bill  Introduced  To  Tax  Gold 
Used  in  Manufacture 

With  a  view  to  protecting  the  na- 
tion's gold  reserve  from  depletion. 
Representative  McFadden  of  Pennsyl- 
vania introduced  a  bill  on  March  22 
proposing  an  excise  tax  of  $10  an  ounce 
on  gold  used  for  jewelry  and  other 
manufacturing,  the  tax  to  be  paid  to 
producers  for  new  production. 


News  by  Mining  Districts 


ARIZONA 

Grand     Reef    Operations     Suspended — 

Ray  Silver  Lead  May  Resume — 

Duncan   Mill  Completed 

Wickenburg — A  50-ton  flotation  plant 
has  been  ordered  for  the  Abe  Lincoln 
property  at  Constellation,  much  of  the 
necessary  machinery  being  purchased 
in  San  Francisco  and  Los  Angeles. 
Walter  N.  Burk  will  erect  it. 

Duncan— The  $150,000  mill  of  the 
Duncan  Mining  &  Milling  Co.,  at  Mount 
Royal,  10  miles  from  Duncan,  is  com- 
plete and  is  awaiting  underground  de- 
velopment. Custom  ores  will  be 
handled. 

Klondyke  —  Work  has  been  stopped 
■on  the  Grand  Reef  and  much  of  the  ma- 
ichinery  used  by  the  exploration  com- 
pany will  be  shipped  elsewhere.  Re- 
icent  drilling  developed  several  heavy 
flows  of  water,  flooding  the  lower  levels. 

Ray  —  Ray  Silver-Lead  is  reported 
about  to  resume,  under  some  settle- 
ment of  the  litigation  between  the  Ray- 
Hercules  management  and  C.  E. 
Addams,  former  manager  of  the  Her- 
cules and  later  a  holder  of  a  lease  on 
the  Silver-Lead.  The  main  difficulty  in 
.operation     lies     in     the     necessity     for 


packing  the  sacked  ore  about  three 
miles  to  the  railroad  at  Ray.  The 
Addams  lease  in  eleven  months  pro- 
duced 6,451  tons  of  ore  yielding  over 
3,000,000  lbs.  lead,  411  oz.  gold  and 
15,587  oz.  silver. 

Yuma — The  Russell  interests  of  Los 
Angeles,  which  recently  acquired  the 
Althee  Modesti  mines  in  the  Silver 
Dome  district,  northeast  of  Yuma,  have 
also  taken  over  the  Bonanza  and  Bon- 
anza Extension  groups  in  the  same  sec- 
tion from  Felix  Mayhew  and  W.  F. 
Timmons,   of  Yuma. 

Parker — The  Mammon  copper  prop- 
erty, 10  miles  east  of  Parker,  is  to  be 
drilled,  exploration  work  to  be  under 
W.  M.  Boyee,  with  E.  W.  Brooks,  of 
Los  Angeles,  and  Walter  Harvey  Weed, 
of  New  York,  as  consulting  engineers. 
A  water  supply  is  to  be  developed  first. 
Up  to  10  per  cent  copper  has  been 
developed  in  a  13-foot  vein,  tapped  by 
a  178-foot  shaft  and  2,000  feet  of 
tunneling. 

Paradise — In  the  Chiricahua'  Moun- 
tains the  Cochise  Mineral  Mines  Co., 
managed  by  H.  D.  Buford,  has  installed 
a  Diesel  engine  for  operating  its  com- 
pressor  for   tunnel    work.      The    tunnel 


is  in  150  ft.  and  is  to  be  1,700  ft.  loni>-. 
It  is  expected  to  cut  five  ledges,  each  of 
which  will  be  drifted  upon. 

Patagonia — A  large  body  of  good 
silver-copper  ore  has  been  cut  in  the 
Blue  Nose  mine,  owned  by  the  Lay- 
man Syndicate,  of  Jerome.  Much  of 
the  ore  is  of  shipping  grade  but  the 
company  is  making  tests  with  a  mill 
in  view. 

Tucson — The  Beach  Mines  Consoli- 
dated expects  to  have  mill  construction 
started  within  60  days.  Several  open- 
ings have  passed  through  the  carbon- 
ates and  are  now  in  milling  sulphide. 
The  company  is  backed  mainly  by 
Texas  oil  men,  including  Irwin  John- 
son, of  Burkbumett,  Arthur  Allen,  of 
Ennis,  George  Curry,  of  San  Antonio, 
and  Frank  and  John  Hutchinson,  of 
Venice. 

Johnson — The  retimbering  of  the 
Johnson  Development  shaft  has  been 
completed.  When  the  lower  level  is 
unwatered,  crosscutting  to  the  contact 
200  ft.  away  will  be  started. 

The  Arizona  United  Mining  Co.  has 
struck  ore  on  the  11th  level,  which  is 
probably  a  continuation  of  that  found 
on  the  9th  level  a  few  weeks  ago. 
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The  O.  K.  shaft  of  the  Keystone  Cop- 
per Co.  has  been  unwatered  and  sinking 
resumed.  Foundations  are  also  beinu 
put  in  for  the  machinery  of  the  niijl  to 
be  erected.  Th4s  -machinery  is  all  on 
the  ground. 

Drifting  in  good  ore  has  been  started 
on  the  third  level  of  No.  2  shaft  of  the 
Mining  &  Development  Coi-p.  of 
Arizona. 

Globe — Superior  &  Boston  Copper  Co. 
shipped  13  cars  of  ore  in  February,  one 
running  25.6  per  cent  copper  and  130 
oz.  silver  and  the  rest  averaging  6.3 
per  cent  copper  and  15  oz.  silver.  A 
crosscut  is  to  be  started  to  cut  the 
foot-wall  vein  on  the  850  level.  This 
will  be  250  ft.  below  present  lowest 
workings. 

Jerome. — The  Maintop  ore  body  of 
the  Jerome  Verde  has  been  cut  again, 
a  crosscut  on  the  950  level  finding  the 
same  general  character  of  ore  devel- 
oped above,  though  in  softer  forma- 
tion. A  drift  is  being  extended  on  a 
2-inch  stringer  of  17  per  cent  copper 
ore  found  on  the  780  level. 

ARKANSAS 

Batesville — E.  C.  McComb  is  install- 
ing a  small  washing  plant  at  Penters 
Bluff. 

Rush — The  Edith-Lonnie  Boy  com- 
pany is  installing  a  new  engine  for 
the  pump  at  the  Edith  mine. 

CALIFORNIA 

North  Star  Loses  Assay  Office  at  Cham- 
pion  Mine — Rising   Sun   at   Colfax 

To  Have  Small  Mill 
Jackson— The  vein  on  the  4,800-ft. 
level  has  been  intersected  and  the  con- 
tinuation of  the  good  values  to  this 
level  has  decided  the  company  to  sink 
another   150    ft. 

Plymouth — Shaft  sinking  from  the 
2,750  to  the  2,900-ft.  level  is  in  prog- 
ress. Ore  is  being  dravin  from  the 
950-  to  the  2,750-ft.  level  for  the  300- 
ton  milling  plant.  Dividends  amount- 
ing to  $117,040  were  paid  in  1919. 

Volcano — A  restraining  dam  is  be- 
ing built  by  the  Crocker  company  of 
San  Francisco  to  work  hydraulic  de- 
posits on  Panther  Creek. 

Forbestown — A  lease  has  been  taken 
on  the  Denver  mine  by  James  H.  Ken- 
dall, who  will  work  this  property  as 
well  as  the   Beehive  mine. 

Grass  Valley — Unwatcring  the  work- 
ings of  the  Idaho-Maryland  has  been 
completed  and  the  company  plans  to 
sink  as  well  as  carry  on  lateral  develop- 
ment. 

The  crosscut  from  the  main  shaft  of 
the  Allison  Ranch,  which  is  being  ad- 
vanced to  seek  the  famous  Hartery 
vein,  has  attained  a  length  of  1,275  ft. 
and  has  encountered  softer  ground.  A 
limited  amount  of  work  is  being  per- 
formed in  the  upper  levels. 

The  rich  orebody  recently  uncovered 
on  the  400-ft.  level  of  the  Alcalde  mine 
has  widened  to  4  ft.  and  has  been 
opened  for  a  length  of  70  ft. 

Nevada  City — The  assay  office  of  the 
Champion  mine  of  the  North  Star 
Mines  Co.  was  recently  burned. 


Colfax — The  Rising  Sun  mine  has 
been  unwatered  and  a  contract  let  for 
a  complete  10-stanip  mill.  Construc- 
tion work  on  the  headframe  is  now  in 
progress. 

Quincy — The  Rich  Point  Mining  Co., 
of  which  R.  H.  Branch  is  president  and 
E.  N.  Hawkins  secretary,  has  acquired 
the  Rich  Point  gravel  mine  at  the 
mouth  of  Bear  Creek. 


Cerro  Gordo — The  Estelle  Mining  Co. 
is  shipping  20  tons  a  day  of  silver-lead 
ore,  high  in  iron,  to  the  smelter,  where 
it  is  given  a  favorable  treatment  rate. 
R.  C.  Troeger  is  manager,  operating  in 
the  Cerro  Gordo  district. 

The  Santa  Rosa  is  also  being  worked 
on  company  account  and  is  shipping 
as  fast  as  teams  can  be  secured,  the 
ore  running  from  $60  to  $70  per  ton. 


ONE  END   OP  ROOSEVELT    DAM,  ARIZONA,  WHICH  FURNISHES  POWER  FOR 
SEVERAL  L.\RGE  MINING  COMPANIES 


Downieville — The  gravel  channel  was 
recently  found  in  the  Arizona  claim  in 
Jim  Crow  Canyon  by  raising  from  an 
old  tunnel.  This  discovery  determines 
the  course  of  the  channel  for  many 
miles. 

Jacksonrille — A  company  is  being  or- 
ganized by  ex-Governor  Henry  T.  Gage 
to  operate  the  Tarantula  and  Jones 
properties. 


Lincoln — The  camp  of  Lincoln,  thirty 
miles  from  Big  Pine,  Cal.,  and  five 
miles  from  Deep  Springs  ranch,  is  at- 
tracting considerable  attention.  The 
veins  are  small  but  carry  high  silver 
values,  with  some  lead  and  copper.  In- 
dividuals connected  with  the  Tonopah 
Mining  Co.  are  working  the  principal 
showing  and  have  let  a  number  of 
leases. 
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Masonic — George  W.  Lloyd,  engi- 
neer, has  returned  to  Reno  after  mak- 
ing surface  and  underground  surveys 
of  the  eleven  claims  of  the  Masonic 
Mines  Assoc^ation  in  the  Masonic  dis- 
trict. Mono  County,  Cal.  He  predicts 
that  steady  shipments  of  high-grade 
from  the  Kibble-Cook  lease  on  the 
Chemung  claim  will  continue  as  soon  as 
the  squabble  among  the  partners  is 
settled.  One  3-ton  shipment  netted 
$3,700,  and  the  balance  of  the  high- 
grade  so  far  shipped  averaged  $300 
per  ton.  The  ore  carries  a  little  silver 
but  gold  predominates,  and  consider- 
able mill  ore  is  being  opened  up.  The 
oreshoots  are  found  in  a  highly  miner- 
alized dike  100  ft.  wide.  Mono  County 
will  build  a  9-mile  road  from  Bridge- 
port to  the  mine. 

COLORADO 

Reopening    of    Silver    Properties    Con- 
tinues— Many   Lessees  Working  at 
Creede — San  Bernardo  Mill 
Nearing  Completion 

Breckenridge — The  annual  report  of 
the  Tonopah  Placers  Co.,  which  during 
1919  operated  three  dredges  in  this  dis- 
trict, shows  that  there  were  3,122,571 
cu.yd.  dredged  and  1,477,648  oz.  of 
gold  and  385,248  oz.  of  silver  produced. 
The  average  value  per  cubic  yard 
dredged  was  9.8c. 

The  production  of  placer  gold  from 
the  district  will  probably  be  materially 
increased  in  1920.  The  French  Gulch 
Dredging  Co.  and  the  Tonopah  Placers 
Co.  expect  to  start  the  season  the  last 
week  in  March,  or  the  first  week  in 
April.  The  Blue  River  Dredging  Co. 
has  operated  all  winter,  and  the  Feb- 
ruary clean  up  is  said  to  be  the  best 
yet  made,  and  of  a  value  of  $8,400. 

Leadville — Development  work  on  the 
Hilltop  mine  on  the  crest  of  the  Mos- 
quito Range,  indicates  that  the  strike 
made  last  fall  will  prove  one  of  the 
richest  made  in  the  district  in  recent 
years.  Blocking  out  operations  have 
disclosed  an  orebody  300  ft.  long,  12  ft. 
wide  and  over  50  ft.  high.  The  average 
grade  of  the  ore  is  good,  while  high- 
grade  is  widely  scattered.  Develop- 
ment has  continued  during  the  winter, 
but  with  the  opening  of  spring,  which 
will  permit  railroad  service  to  Levick, 
the  force  will  be  increased  to  50  men 
and  steady  shipments  commence.  About 
10  tons  a  day  is  now  being  hauled  by 
team  to  Fairplay  for  shipment  to  the 
local  smelter. 

Durango — In  the  Carisso  Mountain 
district,  about  80  miles  southwest  of 
Durango,  several  discoveries  have  been 
made  by  prospectors  who  are  display- 
ing samples  of  free  gold,  as  well  as 
silver-bearing  rock. 

Ouray — The  boarding  house  and  as- 
say office  at  the  Golconda  mine,  upper 
Henson  Creek,  were  destroyed  by  a 
snowslide  March  7.  The  mine  buildings, 
containing  the  compressor,  blacksmith 
shop  and  ore  bins,  were  not  damaged. 
No  men  were  injured.  The  company 
announces  complete  suspension  until 
May.     New  plans  will  probably  include 


reconstruction  of  these  quarters  and 
the  erection  of  a  complete  new  mining 
plant  and  men's  quarters  in  Hurricane 
Basin,  where  the  company  expects  to 
do  the  greatest  amount  of  develop- 
ment. 

Camp  Bird  continues  steady  de- 
velopment, with  a  full  crew.  Its  de- 
velopment work  consists  in  complete 
exploration  of  the  ground  lying  be- 
tween the  new  tunnel  level  and  the 
old  workings  above;  and  in  the  ex- 
tension of  the  main  tunnel  level  west- 
ward along  the  vein  from  the  point 
where  the  big  crosscut  tunnel  reached 
the-  vein.  The  results  that  have  been 
obtained    are    not   known. 

Creede — Increasing  mining  activity 
is  reflected  in  the  number  of  pix)perties 
operated  and  in  shipments.  The  leas- 
ing system  is  popular  with  miners  of 
the  district,  and  the  Amethyst,  Last 
Chance,  Bachelor  and  Commodore  are 
all  operated  by  lessees.  Shipments  by 
the  Wabash  Mines  &  Power  Co.  are 
delayed  owing  to  the  bad  condition  of 
the  roads. 

Naturita — The  Radium  Co.  of  Colo- 
rado is  shipping  100  to  150  tons  of 
carnotite  ore  monthly  to  its  reduction 
plant  at  Denver.  H.  B.  Viedt,  of  the 
New  York  office  of  the  Radium  Lumi- 
nous Material  Corporation,  has  been 
transfeiTed  and  is  now  in  charge  of 
Colorado  operations.  The  San  Ber- 
nardo mill  at  Matterhorn  is  nearing 
completion. 

Idaho  Springs — The  Fraction  claim, 
a  silver  property  idle  for  fifteen  years, 
has  been  taken  over  by  a  Cleveland, 
Ohio,  syndicate,  which  is  clearing  up 
and  repairing  the  property  preparatory 
to  active  development.  President 
Machol,  of  the  First  National  Bank, 
will    be    in    charge. 

Nederland — The  owners  of  the  Blue 
Bird  Silver  property,  on  North  Boulder 
Creek  between  Nederland  and  Caribou, 
will  inaugurate  an  extensive  plan  of 
development  at  once.  Operations  will 
be  conducted  under  the  name  of  the 
North  Boulder  Creek  Mining  Co.  C.  C. 
Barr  will  be  manager. 

Central  City  —  Development  on  the 
200-ft.  level  of  the  Black  Jack  silver 
property,  recently  taken  over  by  the 
Silver  Mountain  Mining  Co.,  has  opened 
up  a  very  promising  orebody.  In  drift- 
ing both  ways  from  the  shaft,  a  car 
of  ore  was  taken  out  which  brought  re- 
turns of  0.78  oz.  gold,  152  oz.  silver 
and  21  per  cent  lead.  The  length  of  the 
ore  shoot  has  not  been  determined  up 
to   the   present. 

Black  Hawk — The  Midwest  Mining 
&  Milling  Co.  has  recently  acquired  the 
long  idle  Cyclops  and  Alaska  silver 
properties.  It  has  also  leased  the  Iron 
City  mill  and  will  treat  custom  ores 
as  well  as  its  own  low-grade  materials. 

Denver — The  Colorado  Fuel  &  Iron 
Co.  produced  in  1919,  715,145  tons  iron 
ore,  289,669  tons  limestone,  322,230 
tons  pig  iron,  3,328,613  tons  coal,  515,- 
304  tons  of  coke,  and  329,537  tons 
finished  iron  and  steel,  according  to  its 
annual  report,  just  issued. 


IDAHO 
Deepening     Chicago     Boston     Shaft — 

Amazon-Dixie  To  Take  Over  Leslie 

— Hecla    Meeting    at    Spokane 

April  13. 

Wallace— The  200-ft.  shaft  of  the 
Chicago-Boston,  near  Wallace,  is  being 
deepened  200  ft.  The  vein  will  be  de- 
veloped at  400  ft.  by  crosscut  and  drift. 
Fine  showings  of  lead-silver  ore  have 
been  exposed  on  the  100  and  200  levels. 
At  the  same  time  another  crosscut  will 
be  run  from  the  400  level  south  to  cut 
the  Kill  Buck  vein  which  was  lost  by 
faulting  on  the  tunnel  level  years  ago. 
The  Chicago-Boston  is  controlled  by 
John  A.  Percival,  of  New  York,  presi- 
dent of  the  Consolidated  Interstate- 
Callahan. 

Arrangements  have  been  completed 
for  deepening  the  Amazon-Dixie  shaft 
from  the  1,100  level  to  the  1,500,  to  ex- 
plore the  vein  at  that  depth.  The  drift 
will  be  extended  about  1,500  ft.  westerly 
to  the  Leslie  vein,  which  will  be  cut 
about  2,000  ft.  from  the  surface.  A 
drift  is  being  run  to  the  Leslie  vein  on 
the  700  or  main  tunnel  level.  Plans 
have  been  completed  by  which  the 
Amazon-Dixie  will  soon  take  over  the 
Leslie  holdings.  An  electric  power  line 
has  recently  been  extended  from  Taft 
to  the  Amazon-Dixie,  a  distance  of 
seven  miles,  by  the  Montana  Power  Co. 
and  current  vrill  be  turned  on  about 
April  1.  An  electric  hoist,  electric 
pump  and  all  necessary  motors  and 
other  equipment  have  been  ordered. 
The  property  is  at  Sildix  Station,  Mont., 
about  ten  miles  east  of  Wallace. 

The  annual  meeting  of  the  Hecla 
Mining  Co.  will  be  held  in  Spokane  on 
April   13. 

Directors  of  the  Wonderful  Mining 
Co.,  of  Wallace,  vrill  soon  bold  a  meet- 
ing to  consider  resumption  of  opera- 
tions. The  property  is  situated  in  the 
St.  Joe  section  of  the  Coeur  d'Alene 
district.  Two  tunnels,  aggregating 
about  2,000  ft.  in  length,  show  con- 
siderable copper  and  lead  ore,  the  lat- 
ter predominating  in  the  lower  tun- 
nel. It  is  proposed  to  install  a  com- 
pressor, there  being  ample  water  for 
power. 

The  Flynn  Group  Mining  Co.  has 
taken  an  option  on  the  control  of  the 
Black  Bear  Mines  Co.,  the  two  prop- 
erties being  contiguous,  and  the  de- 
velopment of  the  two  has  started  under 
the  direction  of  Rush  J.  White,  min- 
ing engineer  of  Wallace.  The  Black 
Bear  has  a  large  amount  of  lead-silver 
and  zinc  ore.  The  option  includes  an 
easement  giving  the  Flynn  Group  com- 
pany perpetual  right  to  use  the  Black 
Bear  tunnel  in  the  development  and  op- 
eration of  its  property.  Under  this 
arrangement  the  tunnel  will  be  ex- 
tended into  the  Flynn  ground  at  once, 
the  distance  from  the  common  end  line 
being  approximately  300  ft. 

KANSAS 
Joplin  District 

Treece — The  Jones  Mining  Co.  is 
moving  the  old  Bethlehem  mill  from 
Quapaw  to  its  lease  at  Treece,  Kan. 
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MICHIGAN 

Calumet  &  Hecla's  Regrinding  Plant — 
Dismantling  Tamarack  Xo.  2  Shaft 

Calumet — At  the  present  rate  of  pro- 
duction the  regrindinsf  plants  of  the 
Calumet  &  Hecla  will  produce  15,000,- 
000  lb.  of  refined  copper  for  the  current 
year.  In  January  this  plant  produced 
1,300,000,  in  February  1,200,000,  and  in 
March  it  will  probably  run  up  to 
1,500,000  lbs.  Plans  for  doubling  the 
capacity  of  the  plant  have  been  com- 
pleted but  will  not  be  put  into  effect  in 
1920  owing  to  the  excessive  cost.  The 
cost  of  copper  produced  by  the  plant 
is  not  over  9c.  including  smelting. 

The  sand  pile  to  date  has  produced 
30,000,000  lbs.  of  refined  copper.  The 
average  recovery  in  pounds  per  ton  is 
over  12.  The  average  cost  per  pound 
to  date  is  under  7c.  The  total  tons 
treated,  not  including  1919,  was  2,173,- 
009.  At  the  present  rate  the  sand  pile 
may  be  conservatively  figured  as  a  pro- 
ducer for  25  years. 

The  underground  haulage  way  to 
handle  the  conglomerate  production  of 
the  Calumet  and  the  basis  for  the 
further  underground  development  of 
the  conglomerate  in  subshafts  has  been 
completed  to  the  south.  A  similar  plan 
is  ultimately  to  be  put  into  operation  to 
handle  various  Kearsarge  lode  opera- 
tions for  the  subsidiaries  of  the 
Calumet  &  Hecla  to  the  north  of  Cal- 
umet. These  plans  are  still  in  the 
formative  stage.  One  of  the  minor 
economies  effected  will  be  the  saving 
in  I'ailroad  switching. 

Tamarack  No.  2  shaft  is  now  being 
dismantled.  The  old  auxiliary  hoist 
which  served  for  many  years  at  the 
North  Tamarack  branch  will  be  re- 
moved to  the  Isle  Royale  mine  at 
Houghton  where  it  will  be  used  at  No. 
7  or  the  prospective  No.  8  shaft. 

Tamarack  No.  3  shaft  is  the  only 
one  of  the  old  Tamarack  shafts  in  use. 
It  is  getting  out  a  limited  tonnage  a 
day  of  good-grade  conglomerate  rock. 
No.  5,  the  Tamarack  perpendicular 
shaft  may  ultimately  be  valuable  in 
handling  the  tonnage  from  the  sub- 
shaft  of  the  Calumet  &  Hecla  proper, 
as  it  is  near  the  Red  Jacket  shaft, 
which  is  the  perpendicular  .shaft  of  the 
Calumet  &   Hecla. 

Gogebic   Range 

Ironwood — A  fatal  accident  occured 
at  the  Pabst  mine  March  19  when  a 
falling  chunk  broke  down  the  timber- 
ing and  crushed  a  miner.  The  accident 
occured  on  a  sub-level  above  the  22nd 
level,  and  in  newly  opened  ground. 

The  Townsite  mine  has  been  using  a 
type  of  stockpile  car  this  winter  which 
is  new  on  this  range.  An  electric  motor 
is  mounted  on  the  car  itself,  double 
diamond  trolleys  are  mounted  on  each 
end  of  the  car,  and  it  is  controlled  from 
the  shaft  house.  The  systems  generally 
used  around  here  are  rope  haulage  with 
either  a  single  rope  or  with  a  tail  rope 
also,  and  electric  locomotive  haulage 
where  a  motorman  rides  on  the  motor. 
A  few  of  the  smaller  mines  still  use 
hand  or  mule  tramming. 


MINNESOTA 
Operations  on  Mesabi  Range 

Coleraine — Structural  steel  is  being 
delivered  for  the  new  washing  plant  of 
the  Interstate  Iron  Co.  at  the  Hill 
.'^nnex. 

Concrete  piers  are  in  place  for  the 
one-unit  washing  plant  recently  author- 
ized at  the  Hill-Trumbull  mine  of  the 
Mesaba  Cliffs  Co.  Operation  will  start 
about  August  1. 

Nashwauk — The  Hanna  Ore  Mining 
Co.  has  ordered  a  model  225  Bucyrus 
electric  shovel  for  the  La   Rue  mine. 

Operations  will  be  resumed  at  the 
Bray  mine  of  the  Republic  Iron  &  Steel 
Co.  The  property,  though  closed  since 
early  l^st  spring,  has  been  kept 
pumped  and  in  repair  and  will  begin 
shipping  as  soon  as  navigation  opens 
this  spring. 

Hibbing — Winston  &  Deare,  strip- 
ping contractors,  have  been  forced  by 
the  opening  of  the  Boeing  mine  to  move 
their  headquarters  south  of  Hibbing. 
New  structures  will  include  a  150  x 
150-ft.  boiler  house,  machine  shop,  a 
modem  office  building  and  several 
sleeping  camps.  The  company  has 
started  work  on  a  fill  for  the  Great 
Northern  R.R.  in  South  Hibbing,  also 
on  stripping  the  New  Boeing  for  the 
Mesaba  Cliffs  Co.  Equipment  is  largely 
that  released  by  completion  of  the  ad- 
jacent Webb  pit  contract  and  includes 
a  300-ton  revolving  shovel.  The  over- 
burden is  about  130  ft.  deep  and  is 
estimated  at  6,000,000  cu.yd.  Ship- 
ment is  expected  to  begin  in  the  spring 
of  1921. 

The  Mace  mine  of  the  Mace  Mining 
Co.  will  become  an  active  shipper  this 
season.  A  crew  will  start  on  necessary 
repairs  about  April  1. 

Chisholm — Shaft  sinking  at  the  new 
Wellington  mine  of  the  Oliver  company 
has  reached  the  depth  of  80  ft. 

Five  drills  are  at  work  at  the  new 
Bruce  prospect  of  the  Wisconsin  Steel 
Co.  opei'ating  in  conjunction  with  the 
exploratory  shaft  which  is  now  down 
275  ft.  Drifting  west  is  being  done  at 
212  ft. 

Buhl — Thirteen  drill  holes  have  been 
completed  on  what  has  been  known  as 
the  Stubler  forty  west  of  the  village. 
Six  have  revealed  a  good  grade  of  non- 
bessemer  ore  and  an  average  over- 
burden of  30  ft.  A  large  deposit  of 
what  appears  to  be  pottery  clay  has 
also  been  encountered  and  its  merits 
are  being  tested.  The  fee  of  the  prop- 
erty is  held  by  Mrs.  Jacob  Stubler,  E. 
P.  Towne,  Theodore  Hollister,  John  G. 
Williams.  M.  E.  Loumsell  and  W.  P. 
Harrison,  all  of  Duluth.  The  drilling 
has  been  done  for  Kenneth  McDonald, 
H,  O.  Johnson  and  associates  by  Oster- 
berg  &  Johnson.  Further  drilling  is 
in  progress. 

The  Hanna  Ore  Mining  Co.  has  pur- 
chased three  65-ton,  Lima  locomotives, 
for  use  in  developing  its  new  Wabigon 
pit. 

Virginia — Coates  &  Tweed  will  sink 
a  new  shaft  on  their  Julia  mine 
property. 


MONTANA 

Colorado  Mine  Increasing  Production  of 
First-Class   Ore  —  Boston  &   Mon- 
tana Cuts  I'ark  and  Elkhom  Veins 

Butte  —  Crosscutting  on'the  1,000-ft. 
level  of  Anaconda's  Orphan  Girl  prop- 
erty for  the  Anglo-.Saxon,  Orphan  Girl 
and  the  Orphan  Boy  veins  is  expected 
to  begin  soon.  Station  cutting  is  prac- 
tically completed.  If  the  results 
measure  up  to  those  obtained  in  the 
.\nglo-Saxon  vein  on  the  500-ft.  level, 
the  showing  of  silver  ore  will  be  the 
most  noteworthy  that  Anaconda  has 
had  in  several  years.  Shipments  of 
manganese  ore  are  being  made  from 
the  Emma  mine  to  the  ferro  plant  at 
Great  Falls.  Manganese  ore  is  also  be- 
ing shipped  direct  from  this  mine  to 
the  eastern  and  southern  rolling  mills. 

Anaconda's  payroll  in  the  Butte  dis- 
trict two  weeks  ago  was  $300,000.  In 
addition  the  company  has  large  pay- 
rolls at  the  Great  Falls  and  .A.naconda 
smelters   and   its   other  establishments. 

The  daily  output  of  the  Coloi-ado 
mine  of  the  Davis  Daly  company  is 
reported  to  have  been  increased  to  400 
tons  of  first-class  ore  as  compared  with 
300  last  month.  First-class  ore  in  this 
district  is  of  a  grade  of  5  per  cent  or 
more  of  copper.  The  Davis-Daly's  ores 
are  running  about  7  per  cent.  Ship- 
ments from  the  Hibernia  are  ranging 
about  100  tons  daily.  The  new  ore  bins 
at  the  Colorado  plant  will  be  placed 
in  commission  in  about  a  week.  Their 
capacity  is  about  900  tons  as  compared 
with  350  for  the  old. 

Ore  shipments  from  the  Tuolumne 
Copper  Co.'s  Main-Range  mine  are  im- 
proving materially  in  grade,  the  smelter 
returns  showing  from  3.5  to  4  per  cent 
copper  and  approximately  10.5  oz.  of 
silver.  Increased  tonnage  is  in  evidence 
on  the  1,200-ft.  level  and  the  showing 
is  said  to  be  better  on  the  1,000-ft. 
level.  It  is  expected  to  pick  up  the 
Rory  O'More  vein  any  time  on  the  1,200, 
a  crosscut  for  which  is  being  driven. 

North  Butte  reports  ore  running 
better  than  G  per  cent  and  up  to  8,  and 
7  ft.  wide  on  the  3,400-ft.  level  of  the 
Edith  May  vt'n  of  the  Granite  Moun- 
tain. Crosscutting  for  a  number  of 
fissures  below  the  3,000-ft.  level  of  the 
Granite  Mountain  is  under  way.  The 
daily  tonnage  is  approximately  1,800 
to  2,000. 

Shipments  of  ore  are  continuing 
from  the  Otisco  claim  of  th''  Butte 
Metals  Co.,  4  ft.  of  ore  being  reported 
on  one  wall  of  the  Otisco  vein  and  6  ft. 
on  the  other.  Sinking  has  started  at 
the   May   Louise   shaft. 

Sinking  by  Butte  &  Superior  of  the 
No.  2  shaft  has  progressed  to  more 
than  125  ft.  below  the  2,050-ft.  level. 
The   2,350   is  the   objective. 

Elkhorn  —  The  Boston  &  MonUna 
Development  Co.  has  cut  the  Park  and 
Elkhom  veins  on  the  300-ft.  level,  dis- 
closing about  30  ft.  of  milling  ore. 
These  two  veins  apparently  were  picked 
up  at  a  junction.  The  indicated  ton- 
nage is  said  to  be  large.  Mill  construc- 
tion is  progressing. 
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NEVADA 

Shaft    Sinking    at    Simon    Silver    Lead 

Progressing  —  Ruby     Hill's    Locan 

Shaft  To  Be  Unwatered 

Eureka — Work  is  proceeding  as  fast 
as  possible  on  relaying  the  spur  track 
from  the  Eureka  depot  of  the  Eureka 
&  Palisade  R.  R.  to  the  Locan  shaft  of 
the  Ruby  Hill  Development  Co.  When 
completed,  the  mine  will  be  unwatered. 
The  water  now  stands  215  ft.  in  the 
shaft,'>  or  85  ft.  below  the  900  level,  and 
is  estimated  to  be  making  at  the  rate 
of  600  gal.  per  min. 

Austin — E.  H.  Wedekind,  mining 
engineer  and  metallurgist,  has  taken 
a  bond  and  lease  on  a  mine  in  the  base 
metal  zone  at  Austin.  He  has  a  car- 
load of  ore  ready  for  shipment  which 
runs  70  oz.  silver  and  40  per  cent  lead. 
Tecopa  —  Overbury,  Fairbanks  & 
Brock  have  leased  sevei-al  properties 
in  the  vicinity  of  Tecopa.  From  one  of 
them,  the  Ibex,  they  are  shipping 
steadily,  employing  two  five-ton  trucks. 
The  Tecopa  Consolidated  is  operating 
regularly,  employing  from  50  to  60 
men. 

Simon — Since  the  installation  of  the 
new  heavy  duty  I'S-cu.ft.  skip  designed 
by  Albei-t  Burch,  better  progress  has 
been  made  in  sinking  the  shaft  below 
the  400  level  of  the  Simon  Silver-Lead 
mine.  It  is  said  thei-e  is  about  2  ft. 
of  good  ore  now  showing  in  the  bottom 
of  the   shaft. 

Winnemucca — The  new  60-ton  mill 
recently  erected  at  the  Ashdown  mine, 
near  Denio  and  north  of  Winnemucca, 
is  running  steadily  and  said  to  be  do- 
ing good  work.  T.  §.  O'Brien  is  man- 
ager. 

Kimberly — The  Consolidated  Copper- 
mines  has  completed  sinking  the  Alpha 
shaft  to  the  additional  depth  of  400 
ft.,  decided  upon  last  year.  Further 
diamond  drilling-  will  be  done  before 
crosscutting  to  the  ore  zone,  since  drill- 
ing to  date  indicates  that  the  ore  at 
this  level  is  oxidized,  of  which  kind  a 
large  tonnage  is  already  opened.  Work 
on  plans  for  the  new  reduction  works 
is    progressing. 

Pioche — The  Tungsten  Comet  has 
started  to  sink  its  main  working  shaft 
under   Comet. 

Installation  of  a  steam  plant  at  the 
Southern  Nevada  mill  is  being  pushed. 
Ore  shipments  from  the  district  in 
the  week  ended  March  11  were  as  fol- 
lows: Prince  Con.  1,400  tons,  Virginia 
Louise  1,000,  Black  Metals  450,  and 
Con.  Nevada  Utah  150;  total  shipments 
were   3,000. 

NEW  MEXICO 

Socorro   M.  &   M.   Co.   Reorganized   as 
American   Silver   Corporation 

Lordsburg — The  Great  Eagle  fluor- 
spar mine  has  entered  into  a  contract 
to  deliver  1,000  tons  of  acid-grade 
fluorspar  and  2,000  tons  of  metallur- 
gical fluorspar  within  four  months. 
Shipments  have  already  begun  and  will 
be  continued  at  the  rate  of  5  cars 
weekly. 


The  Co-operative  Mining  Co.  has 
ordered  a  new  Dorr  classifier  for  the 
new  mill.  The  mining  force  under  E. 
H.  Gould  has  been  increased,  working 
two  shifts. 

The  M.  M.  Crocker  lease  on  the  Fos- 
ter ground  south  of  the  Bonney  is  show- 
ing up  a  2-ft.  vein  of  high-grade  silver- 
lead-copper  ore;  a  car  will  be  ready  for 
shipment  April  1. 

A  directors'  meeting  of  the  Bonney 
Consolidated  Copper  Co.  was  held  at 
Fort  Worth,  Tex.,  on  March  13.  Mat- 
ters involving  the  future  development 
of  the  property  were  acted  upon  favor- 
ably. 

Mogollon — The  receiver  for  the 
Socorro  Mining  &  Milling  Co.  will  soon 
be  discharged  as  arrangements  for  re- 
organization have  been  approved  by 
Federal  Judge  Colin  Neblet,  of  Santa 
Fe.  A  new  company  called  the  Ameri- 
can Silver  Corporation,  has  been  incor- 
porated in  West  Virginia  with  a  capital 
of  $3,000,000.  It  has  deposited  $228,- 
000  in  one  of  the  Silver  City  banks,  to 
be  used  for  the  payment  of  the  old 
indebtedness  and  receivership  expenses. 
The  old  stockholders  will  get  stock 
in  the  new  company  at  the  rate  of  two 
shares  of  old  for  five  shai-es  of  new. 
A  fund  of  $700,000  for  development 
purposes  is  contemplated.  The  prop- 
erties include  a  250-ton  cyanide  reduc- 
tion plant  and  the  Fanny,  Johnson  and 
Cooney  mines.  D.  B.  Scott,  who  was 
receiver,  will  remain  as  superintendent. 
Operations  will  be  started  again  at  an 
early  date. 

UTAH 

Daly     Declares    10c.    Dividend — Recent 

Strike  at  Eagle  &  Blue  Bell 

Promising 

Eureka — Ore     shipments     from     the 
Tintic  district  for  the  week  ended  March 
13  amounted  to  163  as  compared  with 
139    cars    the    week    preceding.      The 
Tintic   Standard   and  the   Dragon   Con- 
solidated showed  the  largest  increases. 
Shippers    were:    Chief    Con.,    35    cars 
Tintic   Standard,  32;   Dragon  Con.,  27 
Colorado,   14;    Eagle   &    Blue   Bell,    13 
Iron   Blossom,    11;    Grand   Central,   11 
Centennial-Eureka,      6;      Victoria,      5 
Swansea,  3;  Gemini,  3;  Gold  Chain,  1 
and   Empire   Mines,   1. 

At  the  Eagle  &  Blue  Bell  work  on 
the  2,000  level,  suspended  for  a  short 
time  owing  to  labor  scarcity,  has  been 
resumed.  At  the  Victoria  under  the 
same  management  as  the  Eagle  &  Blue 
Bell,  the  strike,  opened  through  a  winze 
from  1,280-ft.  level,  has  been  followed 
90  ft.,  and  stoping  is  to  be  started.  The 
find  is  stated  to  be  of  unusual  pi-omise. 

The  Tintic  Drain  Tunnel  is  reported 
to  be  making  good  progress  with  its 
tunnel,  which  is  now  in  over  4,000  ft. 

The  Tintic  Standard  has  declared  a 
dividend  of  10c.  a  share  or  $117,470, 
payable  March  29.  This  brings  the 
total  to  $1,068,452. 

American  Fork — A  number  of  mines 
in  American  Fork  Caiion  are  prepar- 
ing for  resumption  of  work  during  the 
summer     months.       Roads     are     being 


broken  to  a  number  of  properties,  so 
that  suplies  may  be  hauled  in  as  early 
as  possible.  The  Bellerophon,  the 
Globe  Cor..,  and  the  Bog  Iron  lease  are 
among  the  properties  which  ,are  soon 
to  be  operating. 

Park  City — The  Daly  Mining  Com- 
pany, of  Park  City,  has  declared  its 
ninety-second  dividend,  which  will  be 
paid  April  1,  amounting  to  10c.  a  share 
or  $15,000,  and  bringing  the  total  by 
the  company  to  $3,157,000.  The  Iowa 
Copper,  also  of  Park  City,  is  cutting 
a  station  on  the  200  level  preparatory 
to  installing  pumping  equipment  here. 


CANADA 
British  Columbia 

BY  ROBERT  DUNN 

Lightning  Creek  —  The  Lightning 
Creek  Gold  Gravels  &  Drainage  Co.  is 
reported  to  have  failed  in  its  last  at- 
tempt to  reach  bed  rock  on  Lightning 
Creek  near  Wingdam.  Cariboo  district. 
Much  was  expected  of  the  new  shaft 
and  elaborate  prepartions  were  made, 
in  respect  of  pumping  and  other  equip- 
ment, to  assure  its  permanence.  John 
D.  Galloway,  government  mining  engi- 
neer, in  1918  explained  that  portions  of 
the  channel  had  been  broken  into  by 
means  of  bed  rock  drifts  from  the 
shafts  which  were  sunk  in  the  rim- 
i-ock  "but  in  each  case  the  great  pres- 
sure of  water  and  gravel  encountered 
when  the  drift  broke  into  gravel  has 
been  more  than  could  be  handled." 

Kimberly — The  strike  of  miners  at 
Kimberly,  B.  C,  has  been  declared  at 
an  end  following  the  action  of  the  Con- 
solidated Mining  &  Smelting  Company 
in  advancing  wages  of  employees  50c. 
a  day. 

Stewart — Work  is  proceeding  with- 
out interruption  at  the  Premier  mine, 
in  the  Salmon  River  district,  as  a  re- 
sult of  the  settlement  of  the  miners' 
strike.  An  advance  in  wages  of  50c. 
a  day  and  some  minor  concessions  are 
said  to  have  satisfied  the  men. 

Marmot  River — The  Montana  Group 
of  claims  situated  on  the  Marmot  River, 
Portland  Canal  mining  division,  to- 
gether with  the  Grandview  Group  of 
the  same  district,  have  been  acquired 
by  the  Stirling  Mining  Co.  The  ores 
of  both  carry  silver  lead.  The  Kay- 
Bee-Bird  Group,  also  of  Marmot  River, 
is  reported  to  have  been  taken  over  by 
a  syndicate  of  Vancouver,  B.  C. 

Slocan — The  Evening  Star  mine,  on 
Dayton  Creek,  in  the  Slocan  district, 
has  suspended  operations  owing  to  the 
flooding  of  the  workings. 

Ontario 

Cobalt — Although  the  recent  drop  in 
the  price  of  silver  has  lowered  profits 
to  some  of  the  Cobalt  mines,  there  is 
no  uneasiness.  Cobalt  operators  have 
a  firm  belief  in  their  destiny  and  have 
and  abiding  faith  in  $1.29  silver.  Re- 
ports from  abroad  all  tend  to  confirm 
these  views  and  it  is  expected  that  the 
recession  will  not  be  of  long  duration. 
The  vice-president  of  the  Bank  of 
China  recently  stated  that  there  was  a 
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decided  tendency,  on  account  of  de- 
preciated bank  notes,  to  hoard  silver 
in  China. 

The  Mining  Corporation  will  install 
a  central  pumping  plant  which  will 
handle  all  the  water  from  the  Town- 
site,  City  of  Cobalt,  Cobalt  Lake  and 
Buffalo  mines. 

The  Adanac  and  the  Victory  prop- 
erties are  being  amalgamated.  A 
$3,000,000  company  will  be  formed 
with  a  million  shares  going  to  each  of 
the  two  present  companies  and  a 
million  for  the  treasury.  The  Adanac 
has  produced  a  small  amount  of  ore. 

Recent  developments  at  the  Cham- 
bers Ferland  have  been  encouraging 
and  $150,000  worth  of  ore  has  been  put 
m  sight. 

The  annual  report  of  the  La  Rose 
shows  a  production  of  290,000  oz.  of 
sih'er  having  a  net  value  of  $356  000 
from  which  profits  of  $51,000  were 
realized.  Surplus  made  up  of  cash  and 
ore  amounts  to  $514,000.  Conditions 
are  steadily  improving  and  the  results 
from  the  first  two  months  of  the  pres- 
ent year  show  profits  amounting  to  50 
per  cent  of  the  total  for  last  year. 

The  Coniagas  is  negotiating  for  the 
Gambel-Thompson  property  in  Gow- 
ganda  but  no  deal  has  been  concluded. 
Ihe  Hargraves  and  the  Right  of  Way 
have  both  resumed  shipments  of  mill 
rock  which  are  going  to  the  Dominion 
Reduction  Co. 

The   annual   report   of   the    Right   of 

^9Ln^'^\*''^*  ^^"^  ''^^^  balance  of 
$1^,000  hjis  been  depleted  and  that  the 
directors  have  advanced  $21,000  Cur 
rent  liabilities  are  $16,440.  Operations 
are  confined  to  No.  3  shaft  near  the 
Princess. 

During  the  last  year  the  Green  Mee- 
han   property   owned   by   Edwards   and 

I/innn   ^''^J.'^^'^   °'-^  to  the  value   of 
*8^000.      The    ore    nans    about    70    oz 
a  ton. 

In  1919  the  Northern  Customs  Con- 
centrator treated  33,500  tons  of  ore  of 
which  26,300  tons  came  from  La  Rose, 
870  tons  from  the  Right  of  Way,  1  610 
tons  from  Silver  Queen,  390  tons  from 
Waldman,  4,110  tons  from  the  Silver 
Chff,  which  the  Northern  Customs  has 

Chambers  Ferland,  which  it  owns 

The  Nipissing  has  declared  a  divi- 
dend of  .5  per  cent  payable  April  20  to 
shareholders  of  record  March  31  The 
financial  statement  shows  cash  and 
securities,  ore  on  hand  in  transit  and 
in  process  to  the  value  of  $4,610  000 

The  annual  report  of  the   McKinlev 
Dari-agh   for   the    year    ended    Dec.    31 
last  shows  a  production  of  760,482  oz 
of  jrlif"'^''  °*  ^^^"^'^28,  an  increase 
of  $45  410  over  1918.  The  price  realized 

sn  7i'or''  "^^^  '^-^""^^  «"^  <^osts  were 
IoIIIIa  ^^'■^  °.n".  ''"  compared  with 
Tqiq  t""''  *°-^^^2  respectively  for 
lyis.  Current  assets  as  of  Dec  31 
were  $579,000  and  liabilities  $101478 
Ore  reserves  are  1,077,411  oz.,  an  in- 
crease of  200,000  oz.   Considerable  addi- 

the  yeaT  ''"'  "''"'"'''^  '^"""^ 

m^^^^^^'"^''~Z^^^  Matachewan  Gold 
Mines  has  closed  do^^-n,  the  company  it 
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IS  understood  having  decided  to  dis- 
continue operations  until  electric  power 
IS  obtainable  owing  to  the  cost  of  de- 
veloping steam  power. 

The  option  held  by  New  York  in- 
terests on  the  Robb-Clemens  group  of 
claims  has  been  abandoned  after  con- 
siderable exploration  by  diamond  drill- 
ing. 


Manitoba 
Herb  Lakfr-The  Rex  management  is 
planning  underground  work  on  a  larger 
scale  with  a  view  of  doubling  the 
capacity  of  the  mill,  increasing  it  to 
80  tons  a  day.  At  the  100-ft.  level  the 
vein  has  widened  with  increased  gold 
content. 


tion  mine  and  ore  hoisting  and  mine 
development  may  now  be  expected  to 
proceed  more  rapidly.  The  shares  of 
the  White  Hope  suffered  a  relapse  dur- 
ing the  last  few  days  (written  Feb.  9) 
but  taken  altogether  the  prospects  of 
this  and  the  other  mines  are  very  spec- 
ulative at  present,  so  too  much  reliance 
cannot  be  placed  on  share  dealings. 

NORWAY  AND  SWEDEN 

Kristiania— The  silver  output  of  the 


AUSTRALIA 
The     Badak    Tin     Venture— Kalgoorlie 
Miners  Get  More  Pay— Celebration 
Mine  at  Hampton  Plains  Has 
New   Manager 
Melbourne— The  Badak  tin  mine  is  a 
Malay  venture  registered  in  Melbourne 
Australia.     Originally  it  was  floated  as 
a  syndicate  of  200  shares  of  £10  each 
but  400   shares   have   now  been   issued 
and   200  are   held   in   reserve.     So   far 
only  a  small  area  of  the  property  has 
been   prospected   but   such   phenomenal 
results   have  been   reported  that  today 
the    capital    value    of   the    property    is 
nearly    £500,000.      This,    of    course,    is 
only  a  market  figure  and  on  the  face 
of   It   seems   absurd.     The   position   is 
that    a    block    of    100    acres    has    been 
roughly    bored,   the    returns   averaging 
14.63    lb.    tin    oxide    per    cu.yd.      This 
caused  a  considerable  rise  in  the  shares. 
Ihe  directors  then  decided  to  have  the 
results   checked,   so   anothers    engineer 
was  sent  to  the  property.     A  cable  was 
received  from  him  on  Jan.  14  advising 
that  one  bore  hole  near  the  centre  of 
the  area  had  been  checked  with  the  re- 
sult that  for  a  depth  of  30  ft.  the  aver- 
age value  of  the  ground  was  stated  to 
be  19  lb.  per  cu.yd.  as  against  the  first 
engineer's  result  of  22  lb.  from  an  un- 
bottomed  hole  18  ft.  in  depth. 

Since  this  message  was  received  no 
further  word  has  come  to  hand  at  all 
and  this  has  occasioned  considerable 
comment  among  investors.  "It  seems 
strange,  if  not  suspicious,"  writes  our 
Melbourne  correspondent,  "that  the  re- 
sult of  .one  bore  hole  should  come 
through  so  promptly  and  then  no  fur- 
ther word  be  received  for  more  than 
three  weeks."  In  the  meantime  shares 
have  been  selling  at  more  than  £1,000 
each.  A  dozen  or  more  Badak  ventures 
have  been  floated  to  take  up  any  ground 
available  in  the  district. 

Kalgoorlie— The  dispute  with  the 
miners  in  the  Kalgoorlie  field  has  been 
settled,  the  companies  agreeing  to  in- 
crease the  present  wages  from  lis.  3d 
per  shift  to  12s.  6d.  per  shift.  Men 
receiving  above  the  minimum  wll  ob- 
tain an  advance  of  Is.  per  shift. 

Hampton  Plains— There  is  still  noth- 
ing of  importance  to  report  regarding 
the  Hampton  Plains  mines.  C.  Haw- 
Itins,  of  the  Riverina  South,  has  been 
appointed  mine  manager  of  the  Celebra- 


Kongsberg  Silver  Mines  for  January 
was  847  kg.,  of  which  Kongens  mine 
contributed  280  kg.,  Gottes  Hulfe  492 
kg.,  and  Samuels  mine  75  kg.  The 
actual  silver  production  in  1919  was 
8,380  kg.  against  an  estimated  10,000 
kg.  Scarcity  of  labor  is  given  as  the 
chief  reason  for  the  decrease. 

The  Lake  Copper  Proprietary  Co., 
Ltd.,  which  has  been  operating  in  Dais- 
land,  Sweden,  has  applied  for  permis- 
sion to  take  over  a  number  of  shares  in 
Gruv.-A.  B.  Lake  Copper,  belonging  to 
the  Copper  Syndicate,  Ltd.,  A.  B. 

Sixteen  Norwegian  molybdenite 
mines  have  extended  their  support  to 
A.  S.  Norske  Molybdaenprodukter, 
which  was  organized  last  December 
wth  a  fully  paid  up  capital  of  200,000 
kroner,  with  the  object  of  exploiting' the 
country's  molybdenite  reserves.  It  is 
urged  in  some  quarters  that  the  ore 
should  be  treated  in  the  country. 

A.  S.  Sargijok  Guldkompani  is  in- 
creasing its  capital  to  permit  more  ex- 
tensive exploitation  of  the  placers  in 
Finmarken  (Norway).  The  company 
has  a  concession  at  Gorzzejokka,  com- 
prising seven  kilometers  of  river  bed 
and  adjacent  sand. flats.  The  property 
belongs  to  the  state,  and  operations  are 
subject  to  state  regulations.  Individual 
placer  mining  is  not  recommended,  as 
the  extent  of  the  finds  and  the  topo- 
graphy of  the  country  lend  themselves 
more  favorably  to  operation  on  a  large 
scale. 

The  urgency  of  the  problem  of  meet- 
ing the  deficiency  in  iron  and  steel  im- 
ports,    which     Norway    will     have     to 
reckon   with   owing  to  the   disarrange- 
ments involved  by  the  war,  has  caused 
considerable  attention  to  be  directed  to 
the    forthcoming    tests    by    the    state, 
supported  A.  S.  Staal,  Trondhjem.    As 
far  as  may  be  known,  the  method  con- 
sists   in    the    reduction    of    the    close- 
grained   oxide  ores   of  the   country  by 
gas   heated   to   900-1,000   deg.   C.     The 
ore  is  crushed  and  the   iron  magnetic- 
ally separated,  and  the  waste,  passing 
off    as    slime,    is    not    involved    in    the 
smelting    process.     For   the    reduction, 
huqid   fuel   or   distilled   gas   is  used   in 
conjunction   with   an   electric   high-ten- 
sion   flame,    somewhat   similar   to   that 
employed  in  the  sjTithetic  nitrate  pro- 
cess at  Notodden,  the  gas  consumption 
being  reduced  to  a  minimum  by  its  re- 
introduction   to  the  high  tension  flame 
after  use.     It  is  claimed  for  the  system, 
that  carbon  and  sulphur  are  practically 
eliminated,     and     that    the     remaining 
phosphorus   disappears   daring   separa- 
tion,  owing  to   the  reduction  tempera- 
ture being  under  that  for  the  reduction 
of  phosphates. 
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MEN  You  SHOULD 
KNOW  ABOUT 


Ross  M.  Turner,  president  of  the 
Connecticut  Zinc  Corporation,  is  in 
Joplin,  Mo. 

W.  G.  Swart  has  retunied  from  a  trip 
to  New  York  in  the  interest  of  the 
Mesabi  Iron  Co. 

John  L.  Malm,  of  the  Malm-Wolf  Co., 
Denver,  Col.,  is  in  New  York  City  on 
professional  business. 

O.  B.  Warren,  general  manager  of 
the  Meriden  Iron  Co.,  will  be  in  Cali- 
fornia until  about  April  1. 

Donald  M.  Liddell,  who  has  been  in 
Joplin,  Mo.,  recently  expects  to  return 
to  New  York  City  by  March  29. 

Charles  M.  Siebert,  of  Columbus, 
Ohio,  has  been  inspecting  the  property 
of  the  Ohio  Copper  Co.,  near  Silver- 
bell,   Ariz. 

Thomas  S.  Roberts,  has  been  ap- 
pointed General  Manager  of  the  As- 
bestos Fibre  Mining  Co.,  East  Brough- 
ton,  Quebec. 

Charles  F.  Sturtevant  of  the  firm  of 
Sturtevant  &  Bergh,  Salt  Lake  City, 
has  gone  on  a  mine  examination  trip 
to   South  America. 

Felix  E.  Wormser,  of  the  U.  S. 
Bureau  of  Mines,  is  in  Santa  Barbara, 
Cal.,  until  April  4.  He  was  in  New 
York  City,  March  17. 

E.  O.  Daue  has  returned  to  New  York 
from  Brazil  and  Bolivia,  after  an  ab- 
sence of  ten  months  on  commissions 
for  New  York  interests. 

E.  F.  Hall,  for  some  months  in 
charge  of  the  Nevada  Packard  mine  in 
the  Rochester  district,  has  resigned  and 
returned  to  his  home  in  Reno. 

George  H.  Garrey.  geologist  of  the 
Tonopah  Belmont  Co.,  recently  went  to 
Denver  for  a  conference  with  Clyde 
Heller,  president  of  the  company. 

E.  W.  Fredell  assumed  the  duties  of 
superintendent  of  the  Arizona  Hercules 
Copper  Co.,  in  charge  of  the  milling 
and  power  plants  at  Hercules,  Ariz., 
on  March  16. 

Odin  A.  Sundness.  chief  chemist  of 
the  mining  department  of  the  Shenango 
Furnace  Co.,  is  at  the  furnaces  of  the 
company  in  Sharpsville,  Pa.,  studying 
furnace   practice. 

H.  H.  Hunner,  superintendent  for  the 
Onahman  Iron  Co.,  Cuyuna  Range,  has 
accepted  a  position  as  superintendent 
of  mining  for  the  Cornwall  Ore  Bank 
Co.,  Cornwall,  Pa. 

George  Kingdon.  general  manager  of 
the  United  Verde  Extension  Co.,  has 
been  for  several  weeks  in  the  Mayo 
Hospital  at  Rochester,  Minn.,  where  he 
underwent  a  successful  operation. 

Algernon  Del  Mar,  1424  Alpha  St., 
Los  Angeles,  has  gone  to  Sinaloa, 
Mexico,  to  undertake  metallurgical 
work  for  several  companies.  He  ex- 
pects to  be  away  two  or  more  months. 


Chester  K.  Wentworth.  assistant  geol- 
ogist in  the  U.  S.  Geological  Survey, 
has  been  engaged  in  a  survey  of  the 
coal  fields  of  Virginia  in  co-operation 
with  the  Geological  Survey  of  Virginia. 

F.  G.  Cottrell,  Assistant  Director  of 
the  U.  S.  Bureau  of  Mines,  has  accepted 
an  invitation  to  address  the  League  of 
the  Southwest  which  will  be  in  conven- 
tion at  Los  Angeles,  April  1  to  3,  in- 
clusive. 

John  Stansfield,  of  the  Canadian  Geo- 
lo,gical  Survey  and  lectui'er  in  geology 
at  McGill  University,  Montreal,  has  re- 
signed to  take  a  position  with  the 
Standard  Oil  Co.  with  headquarters  in 
New  York. 

Byron  O.  Pickard,  for  the  last  two 
years  district  engineer  in  charge  of  the 
Lake  Superior  district  of  the  U.  S. 
Bureau  of  Mines,  has  been  transferred 
to  a  similar  position  in  the  Pacific 
coast  district. 


LESTER    H. 
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Lester  Hood  Woolsey,  whose  resigna- 
tion as  solicitor  of  the  U.  S.  Depart- 
ment of  State  takes  efi'ect  April  1,  was 
an  assistant  geologist  of  the  U.  S. 
Geological  Survey  from  1902  to  1907. 
During  those  years  he  examined  many 
mining  districts  east  of  the  Sierra  Ne- 
vada. Later  he  took  up  law  and  on 
June  23,  1915,  became  attached  to  the 
office  of  the  Secretary  of  State;  but  he 
always  kept  at  heart  the  mining  inter- 
ests of  the  United  States.  Mr.  Woolsey 
handed  Count  von  Bernstorff  his  pass- 
ports in  ."Vpril,  1917;  accompanied 
Under  Secretary  Polk  to  Paris  in  1919,^ 
and  was  a  collaborator  on  the  volume, 
"Strategy  of  Minerals,"  recently  re- 
viewed in  the  Engineering  and  Mining 
Jou)  nal. 

Stephen  S.  Tuthill.  secretary  of  the 
American  Zinc  Institute,  returned  to  27 
Cedar  St.,  New  York  City  on  March 
19,  from  his  annual  visit  to  the  Tri- 
State  Section  of  the  American  Zinc 
Institute  at  Joplin,  Mo. 

A.  J.  Brawley,  of  St.  Paul,  Minn., 
president  of  the  Emerald  Isle  Copper 
Co.,  operating  near  Kingman,  Ariz., 
recently    visited    the    property,    to    ar- 


range for  the  future  operation  of  the 
mine  and   its   leaching  plant. 

A.  G.  Burrows  and  Percy  Hopkins,  of 

the  Ontario  Bureau  of  Mines,  are 
making  investigations  in  the  Kirkland 
Lake  and  Boston  Creek  gold  areas  in 
completion  of  work  in  those  districts 
commenced  in  the  fall. 

Oscar  H.  Reinholt,  formerly  supei-in- 
tendent  of  exploration  at  U.  S.  Army 
coal  mines  in  the  Philippines,  and  later 
connected  with  the  U.  S.  Bureau  of 
Mines  station  in  Pittsburgh,  is  now 
at  671  Spreckels   Building,  San  Diego. 

W.  J.  Loring  left  San  Francisco, 
March  5,  on  a  business  trip  to  New 
York  and  Boston  in  connection  with 
his  extensive  mining  interests  in  Cali- 
fornia and  Nevada.  He  expects  to  re- 
turn to  San  Francisco  about  the  first 
week  in  April. 

J.  C.  Brumblay,  Nevada  represent- 
ative of  U.  S.  Smelting,  Refining  & 
Mining  Co.,  has  returned  after  a 
month's  absence  in  the  field.  He  was 
accompanied  on  the  trip  by  R.  T. 
Walker,  assistant  manager  of  the  com- 
pany's   Midvale    (Utah)    plant. 

E.  Gybbon  Spilsbury,  29  Broadway, 
New  York  City,  has  returned  from 
Brazil,  where  he  spent  the  past  few 
months  making  an  extensive  examin- 
ation of  the  iron  and  manganese  re- 
sources, and  of  the  possibilities  of 
utilizing  native  coal  in  their  reduction. 

Frank  W.  Sansom,  mining  engineer, 
has  disposed  of  his  intei-ests  in  the 
F.  W.  Sansom  Engineering  Co.,  of 
Joplin,  Mo.,  to  The  Associated  Engi- 
neers, Inc.,  of  Picher,  Okla.  Mr.  San- 
som will  look  after  his  oil  holding  in 
the   State  of  Oklahoma. 

J.  T.  Shimmin  has  resigned  his  posi- 
tion as  mill  manager  of  Arizona  Her- 
cules Copper  Co.,  to  take  charge  of 
the  new  mill  of  Iron  Cap  Copper  Co.,  at 
Copper  Hill,  Ariz.  He  is  retained  in 
a  consulting  capacity  by  the  Concentra- 
ting Department  of  the  Arizona  Her- 
cules Copper  Co. 

W.  P.  Woodring,  who  has  been  re- 
cently engaged  in  oil  work  for  the 
Sinclair  Corporation  in  Panama  and 
Costa  Rica,  has  been  appointed  asso- 
ciate geologist  on  the  U.  S.  Geological 
Survey.  He  will  be  engaged  in  a  study 
of  the  stratigraphy  and  paleontology  of 
the  Gulf  and  Caribbean  i-egions. 

Fayette  A.  Jones,  formerly  president 
of  the  New  Mexico  School  of  Mines,  a 
member  of  the  United  States  Geological 
Survey  and  State  Geologist  of  New 
Mexico,  is  en  route  to  Honduras  and 
Nicaragua  to  examine  oil  territory  for 
a  California  syndicate.  Dr.  Jones  will 
also  visit  Colombia  and  Venezuela  for 
the  same  interests. 

J.  D.  Sears  has  been  appointed  asso- 
ciate geologist  on  the  U.  S.  Geological 
Survey.  He  served  as  geologic  aid  on 
the  Survey  in  1915  and  1916,  and  has 
since  been  employed  by  the  Sinclair 
Oil  Corp.  in  oil  work  in  Costa  Rica 
and  Panama.  During  that  time  he 
also  surveyed  the  manganese  deposits 
of  Panama  for  the  Survey. 
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Silver  and  Sterling  Exchange 


Sterling 
Eichange 

Silver 

March 

Sterling 
Exchange 

Silver 

March 

New  York, 
Cents 

London, 
Pence 

New  York, 

Cents 

London. 
Pence 

18 
19 
20 

372 

3791 
379 

122 
124 
126 

681 
70; 
72  S 

22 
25 
34 

3751 

381 

381 

129i 

129? 

77 

755 
711 

New  York  quotations  are  as  reported   by    Ihindy  ^    Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.    London  <4uotatioiY&  are  in  pence  per  troy  ounce  of  sterling  silver.  025  fine. 


Daily  Prices  of  Metals  in  New  York 


Copper 

Tin 

Lead 

Zino 

March 

Electrolj'tic 

99  Per  Cent 

Straits 

NY. 

St.  L 

St.  L. 

18 

17.  90@  18.00 

57|@58 

58.',@59i 

8.90@9.15 

8.75(a8.95 

8  40@8  45 

19 

17.95@18  05 

61  @611 

62  @625 

8.85@9  15 

8  65@8.90 

8  45(518  55 

20 

18.05@18.15 

60^@60| 

615(5)62 

8.85@9.15 

8.65@8.90 

8  .50(a8  60 

22 

18.15@18.25 

60i@6.1 

60.',@.62 

8  S5Ca)9   15 

8.70@S,95 

8 .  50(g8 .  60 

23 

1S.25@18  35      59i@60 

60i^.60J 

S.85@9  IS 

8.70(38.95 

8,50@8,55 

24 

18.35@18  50;     595@60J 

WW(A\ 

8.85^9.15 

8  70@S.95 

8  50@S  55 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing 
▼alues  of  the  raetala  for  the  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash, 
exoept  where  St.  Louis  is  the  normal  basing  point. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0.05c.  per  lb,  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0.125c.  per  lb. 

Quotations  for  sine  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100 
lb.  above  St.  Louis.    Tin  is  quoted  on  the  basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 


London 


Copper 

Tin 

Lead 

Zinc 

March 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

'Spot 

3M 

Spot 

3  M 

18 
19 
20 
22 
23 
24 

1045 

1065 

ios' 

108 
108 

107  J 

10'>5 

iii' 

111 

111 

116 
114 

lis 

116 

116 

335 
353 

354 
345 
344 

358| 

358' 
348.'. 
347 

441 
46 

445 
43| 

47 
481 

47i 

465 
45i 

52J 
S4J 

53' 
52J 
51 

54} 
56.! 

551 
54,1 
53} 

The  above  table  gives  the  closing  quotation*!  on  the  T.,ondon  Metal  Exchange.    All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb. 


Metal  Markets 

New  York,  March  24,  1920 

During  the  week  the  market  was 
characterized  by  an  upward  movement 
in  the  price  of  copper,  which  assumed 
definite  form  on  March  20;  by  a  con- 
tinuation in  the  weak  position  of  lead, 
with  a  further  slight  decline  in  price 
on  March  19;  and  by  a  continued  weak 
market  in  zinc  so  far  as  price  is  con- 
cerned, along  with  heavy  sales  of  this 
metal. 

Transatlantic  freights  remain  un- 
changed, and  transpacific  rates  remain 
at  $12  from  Hongkong  and  Kobe  to  San 
Francisco. 

Copper 

The  copper  market  took  a  decided 
turn  upward  on  Saturday  after  selling 
around  18c.,  and  by  today  had  advanced 


to  18ic.,  with  some  sales  slightly  above 
this  figure.  Reports  of  ISiic.  for  some 
lots  are  probably  true,  this  being  the 
delivered  price.  Several  factoi-s  con- 
tributed to  the  advance.  Possibly  the 
most  important  was  the  general  under- 
standing that  European  credits  re  be- 
ing arranged  through  the  Copper  Ex- 
port Association.  One  of  the  first 
countries  to  benefit  will,  no  doubt,  be 
France.  However,  domestic  consump- 
tion is  unusally  good  also,  and  the  wire 
mills  in  particular  are  doing  a  business 
almost  unprecedented  in  peace  times. 
Consumers  who  have  been  content  to 
wait  until  the  bottom  was  reached  are 
crowding  into  the  market,  appai-ently 
realizing  that,  with  present  conditions, 
the  metal  can  hardly  go  lower,  and  has 
every  prospect  of  mounting  consider- 
ably higher.  Sales,  although  by  no 
means  as  large  as  they  have  been  at 
times,  have  picked  up  wonderfully  over 


Notice 

special  Service  of 
Advance  Market  Reports 


'  I  ""HE  market  report  of  the 
■*■  Engineering  and  Mining 
Journal  is  prepared  Wednes- 
day evening,  and  the  Journal 
is  mailed  to  its  subscribers 
Friday. 

For  those  who  wish  earlier 
luformation  as  regards  mar- 
ket quotations,  we  are  offer- 
ing, as  a  special  service,  to 
send  them  on  Wednesday 
evening  collect  telegrams  cov- 
ering the  price  of  any  metal 
or  metals  in  which  they  may 
be  directly  interested.  The 
same  information  will  be 
given  to  subscribers  over  the 
telephone. 

We  will  also  mail  on  Wednes- 
day evenings  to  subscribers 
the  printed  advance  sheet  of 
the  report. 

The  charge  for  this  service 
will  be  S.SO  per  year. 


the  figures  of  three  or  four  weeks  ago. 
Most  of  the  metal  is  probably  for  late 
second-quarter    delivery. 

Lead 
Inactive  and  rathir  weak.  Sales  re- 
ported as  low  as  8.80c.  New  York. 
Buyers  have  been  able  to  obtain  lead 
on  any  day  during  the  week  at  9c. 
Xew  York.  The  A.  S.  &  R.  Co.'s 
official  price  remained  at  iljc.  New 
York.  The  diffei-ence  between  New 
York  and  St.  Louis  quotations  has  been 
less  than  usual  this  week,  partly  due 
to  large  offerings  at  9c.  in  both  places. 

Zinc 

.Market  conditions  continue  rather 
unsatisfactory.  The  London  market  has 
been  declining  this  week,  today  reach- 
ing a  price  equivalent  to  about  8Jc. 
Export  business  has  therefore  been 
dead,  and  the  domestic  price  is  not 
much  of  an  inducement  for  some  pro- 
ducers to  sell.  Other  sellers,  however, 
have  been  willing  to  meet  the  market, 
and  have  done  considerable  business  at 
prices  slightly  in  advance  of  8Jc. 

The  metal  being  sold  is  confined  al- 
most entirely,  however,  to  Prime  West- 
ern,  the  high-grade  article  in   demam; 
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by  brass  makers  presumably  being 
supplied  by  Government  stocks. 

The  decline  in  price  which  set  in  last 
week  has  been  arrested,  but  no  marked 
tendency  upward   is  yet  in   evidence. 

Tin 

Early  in  the  week,  the  domestic  mar- 
ket was  quiet,  owing  to  the  fact  that 
it  continued  below  the  cost  nf  export. 
Late  in  the  week,  business  was  more 
active,  with  transactions  of  consider- 
able volume  reported.  After  a  sharp 
rise  in  the  London  market  on  March  19, 
the  price  again  dropped  on  March  23, 
and  the  New  York  market  moved  in 
sympathy.  Straits  tin  for  prompt  de- 
livery being  quoted   at  60i(5)G0IJc. 

Electrolytic    tin    was    quoted    as    fol 
lows:   March   18,  605@61ic.;  March  19, 
61i@63c.;       March       20,       61i.@62^c.; 
March  22,  61!i@62ic.;  March  23,  6U@ 
62c.;  March  24,  61@6Uc. 

Straits  tin  for  future  delivery  was 
quoted  as  follows:  March  18.  59i@ 
61ic.;  March  19,  63@63Jc.;  March  20, 
62@624c.;   March  22,  62@62ic.;   March 

23,  603@61Jc.;   March  24,  61@61i.c. 
Arrivals  of  tin  during  the  week  have 

been:  March  16,  1,475  tons  from  Straits, 
and  50  tons  from  China;.  March  18,  25 
tons  from  Singapore. 

Gold  and  Silver 

Gold — Gold  was  quoted  in  London  as 
follows:  March  18,  110s.  2d.;  March  19, 
108s.  4d.;  March  20,  108s.  4d.;  March 
22,  108s.  lid.;  March  23,  108s.  5d.; 
March   24,    108s.   3d. 

Silver — The  silver  market  has  shown 
a  marked  improvement  in  the  last  week, 
both  in  London  and  New  York.  The 
London  price  jumped  from  68id,  to 
77d.  on  a  combination  of  China  and 
Indian  Bazaar  buying.  The  New  York 
price  advanced  from  $1.23  to  $1.29i  on 
revival  of  China  demand.  The  higher 
price  brought  out  silver  offerings  and 
satisfied  buyers,  with  the  result  that 
the  market  closes  lower,  both  in  London 
and  in  New  York,  with  tendency 
uncertain. 

Mexican  dollars  at  New  York:  March 
18,  93;  March  19,  933;  March  20,  955; 
March   22,  980;   March   23,   98i;    March 

24,  93  i. 

Foreign  Exchange — Sterling  has  con- 
tinued to  advance,  a  gain  of  9c.  being 
recorded  during  the  week.  A  part  of 
the  $2,350,000  gold  shipment  from  Lon- 
don arrived  yesterday.  The  prevailing- 
opinion  seems  to  be  that  sterling  will 
not  again  return  to  its  recent  low 
levels  and  that  a  gradual  improvement 
may  be  expected.  Francs  and  lire  were 
very  weak,  the  former  being  quoted  at 
14.61  to  the  dollar  and  the  latter,  20.22. 
Other  foreign  money  was  quoted  at 
substantially  the  same  prices  as  last 
week.  The  Canadian  discount  rate  has 
fallen  to  9  per  cent. 

The  general  stock  of  money  in  the 
United  States  on  March  1,  1920,  totaled 
$7,806,311,880;  of  this,  $2,720,767,606 
was  in  gold  coin  and  bullion,  $270,217,- 
520  in  standard  silver  dolla  ■=,  and- 
$252,956,833   in   subsidiary   silver.     The 


money   in   circulation    on    March    1    was 
$5,998,786,501,  or  $56.16  per  capita. 

Other  Metals 

Aluminum — Ingot  is  quoted  at  o2ic. 
to  .33c.  per  lb.;  No.  12  Sl^c;  sheets,  18 
gage  and  heavier,  4 ''.2c.  Open  market 
quotations  are:  98-99  per  cent  virgin 
metal,  31@32c.;  98-99  per  cent  remelt. 
30J@31Jc.:  No.  12  remelt.  29@30c.; 
powdered  aluminum.  60@65c.  Mai-ket 
steady  at  current  prices. 

Antimony — Chinese  and  .Japanese  for 
prompt  or  March  delivery.  lOIJc.  per 
lb.  Poor  demand.  Domestic  market 
firm,  with  ordinary  brands  quoted  at 
105  to  lie;  futures  at  llj.@12c.;  Cook- 
son's   spot,    14c. 

Bismuth — Unchanged  at  $2.50  per  lb. 
for  500-lb.  lots. 

Cadmium — Unchanged  at  $1.40@ 
$1.50  per  lb. 

'Cerium  Metal — This  is  now  being 
used  as  a  deoxidizer  in  the  iron  in- 
dustry, carrying  95  per  cent  cerium 
group  metals.  It  is  selling  in  ingot 
form  at  $8@$9  per  lb. 

Iridium  is  quoted  at  $300,  scarce. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  selling  at 
$32(a)$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.     Unchanged. 

'Palladium  Metal  is  quoted  'at~$125@ 
$130  per  troy  oz.,  99  pe>   cent  pure. 

Platinum— Fair  demand.  $135  to  $142 
per  oz. 

Quicksilver — Increased  demand.  Mar- 
ket strong,  at  $93@$95  per  75-lb.  flask. 
San   Francisco   telegraphs   $85;   firm. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  is  quoted  at 
$1.75(S)$2  per  lb.,  depending  on  (|uan- 
tity.  Owing  to  the  increasing  demands 
and  the  shortness  of  stocks,  there  ha.'? 
been  a  slight  advance  in  the  price. 

'Thallium  Metal.  96  per  cent  pure  in 
ingots  is  selling  at  $18@$20  per  lb., 
depending  on  quantity. 

Metallic  Ores 

Chrome  Ore — Quoted  60@85c.  per 
unit  for  material  containing  35-40  per 
cent  Cr.O,;  and  70c.@$1.25  per  unit  for 
ore  running  48  per  cent  Cr:0,  and  over. 

Chrome  ore,  in  lump  form,  45  to  48 
per  cent  chromic  oxide,  is  selling  at  20c. 
per  unit  f.o.b.  California  points.  Con- 
centrates carrying  48  to  50  per  cent,  are 
selling  at  40@50c.  per  unit  f.o.b.  Cali- 
fornia points.  The  price  of  chrome  ore 
has  been  slowly  receding  since  the 
armistice  and  the  bottom  apparently 
has  not  yet  been  reached. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  are 
as  follows:  Old  Range  bessemer,  $7.45; 
Old  Range  non-bessemer.  $6.70;  Mesabi 
bessemer,  $7.20;  Mesabi  non-bessemer, 
$6.55.  The  following  are  the  Port  Henry 
base  prices:  Old  Bed  furnace  ore,  $5.80 
per  long  ton;  Old  Bed  concentrates,  63 
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per  cent,  $6.75;  Harmony  cobbed  ore, 
63  per  cent,  $6.70;  New  Bed  low  phos- 
phorus, 65  per  cent,  $9.50;  lump  ore 
for  fi.x,  $7. 

'Manganese  Ore — 75(S>8.5c.  per  unit 
for  ore  containing  45  per  cent  Mn  and 
over;  chemical  ore  (MnOj)  is  quoted 
at  $80@$90  per  gross  ton. 

Manganese  Dioxide,  prime,  battery 
and  drier  grades,  granulated  or  finely 
powdered,  is  selling  at  3i@4c.  per  lb. 
in  carload  lots  f.o.b.  Eastern  points. 
The  revival  of  interest  in  ferromanga- 
nese  has  served  to  stabilize,  more  or 
less,  the  price  of  the  chemical  ore. 

'Molybdenite — The  active  demands  for 
molybdenite  during  the  war  were  oc- 
casioned by  the  heavy  requirements  of 
the  Allies.  After  the  signing  of  the 
armistice,  the  demand  became  practi- 
cally nil,  and  present  market  for  85 
per  cent  MoSj,  pe.'  lb.  of  contained  sul- 
phide  is    75(;  85c. 

Pyrites-- — Spanish  pyrites  quoted  at 
16c.  per  unit  for  furnace-size  ore,  free 
from  fines,  c.i.f.  Atlantic  ports.  Do- 
mestic pyi'ite,  fine,  16c.  per  unit. 

Sulphur — Prices  average  $18  per  ton 
for  domestic,  and  $20  for  export,  f.o.b. 
Texas  and   Louisiana  mines. 

'Tantalum  Ore,  guaranteed  mmmium 
60  per  cent  tantalic  acid,  is  selling  at 
65@70c.  per  lb.  in  ton  lots. 

Titanium  Ore,'-- — Ilmenite,  2c.  per  lb. 
of  52  per  cent  TiOj.  Rutile,  standard 
imported  Norwegian  grade,  carrying  a 
minimum  of  95  per  cent  titanium  di- 
oxide, in  the  form  of  concentrates,  is 
quoted  at  14c.  per  lb.  in  carload  lots. 
Owing  to  the  absence  of  any  important 
American  production,  the  price  of  this 
ore  has  advanced  slightly. 

Tungsten  Ore — Scheelite  containing 
60  per  cent  WO:  and  over,  $9@$15  per 
unit  WO.  Wolframite  containing  60 
per  cent  WO:  and  over,  $7.50@$10  per 
unit  WO,.  Bolivian  ore  dull,  with  some 
sellers  offering-  at  $7.50  per  unit  and 
others  holding  out  for  $1').  Some 
Chinese  ore  has  been  sold  at  $6@$7.00. 
The  Senate  Finance  Committee  has  re- 
ported the  Tungsten  Bill  favorably,  and 
should  this  be  passed  a  revival  of  busi- 
ness should  be  looked  for. 

Uranium  Ore  (Carnotite)— .$2.75(ffi$3 
per  lb.  of  96  per  cent  U;0»,  minimum 
2  per  cent  UsO,. 

Vanadium  Ore — $6  per  lb.  of  99  per 
cent  V;0,  contained. 

Zinv,  and  Lead  Ore  Markets 

Joplin,  Mo.,  Mar.  20 — Zinc  blende, 
per  ton,  high,  $55.70;  basis  60  per  cent 
zinc,  premium,  $5o@$52.50;  Prime 
Western,  $50;  fines  and  slimes,  $47.50@ 
$45;  calamine,  basis  40  per  cent  zinc, 
$35.  Average  settling  prices:  Blende, 
$5L15;  calamine,  $37.50;  all  zinc  ores, 
$51.10. 

Lead,  high,  $108.90;  basis  80  per  cent 
lead,  $107.50;  average  settling  price, 
all   grades   of  lead,  $104.90  per  ton. 

Shipments  the  week:  Blende,  18,401; 
calamine.  64;  lead,  2,325  tons.  Value, 
all  ores  the  week,  $1,187,530. 


778 


Engineering    and    Mining    Journal 


Vol.  109,  No.  13 


Platteville,  Wis.,  March  20— Blende, 
basis  60  per  cent  zinc,  one  lot  of  250 
tons  Prime  Western  grade  sold  in  the 
open  market  at  $60  per  ton  base.  Other 
buyers  of  high-grade  blende  offered 
only  $52  per  ton  base.  Lead  ore,  basis 
80  per  cent  lead,  $105  per  ton.  Ship- 
ments for  the  week  are:  Blende,  1,502; 
calamine,  60;  lead,  132;  sulphur  ore,  .3.3 
tons.  For  the  year  to  date  the  totals 
are:  Blende,  17,761;  calamine,  930;  lead, 
1,688;  sulphur  ore,  139  tons.  During 
the  week  2,404  tons  blende  was  shipped 
to  separating   plants. 

Non-Metallic  Minerals 

Asbestos — Quoted  per  short  ton  l.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbrooke  to  New  York,  27Jc., 
carload  lots.  Crude  No.  1,  $1,750@ 
$2,000;  crude  No.  2,  $1,100@$1,500; 
spinning  fibers,  $500@$750;  magnesia 
and  compressed  sheet  fibers,  $250@$400; 
single  stock,  $95@$150;  paper  stock, 
$60@$75;  cement  stock,  $25@$30; 
floats,  $14@$16  per  short  ton. 

Barytes  —  Domestic,  white,  floated, 
$35@$40  per  ton  f.o.b.  New  York.  Off- 
color  grades,   $20@$25    per   ton. 

Blanc  Fixe  (Barium  Sulphate) — Dry, 
4@5c.  per  lb.;  pulp,  $30@$50  per  ton 
f.o.b.  New  York. 

Chalk — English,  extra  light,  5@7c. 
per  lb.;  light,  4J@6c.  per  lb.;  dense, 
4@5c.  per  lb.  f.o.b.  New  York. 

China  Clay  (Kaolin) — Imported  lump, 
$25@$35  per  ton;  imported  powdei-ed, 
$30@$60  per  ton;  domestic  lump,  $10@ 
$20  per  ton;  domestic  powdered,  $25@ 
$40  per  ton  f.o.b.  New  York. 

Feldspar — Nominally  quoted  at  $13.50 
@$18  f.o.b.  New  York. 

Fluorspar,  gravel,  f.o.b.  New  Mexico 
is  listed  at  $18.50@$25  net  ton.  Con- 
siderable activity  has  been  displayed 
during  the  last  few  weeks  by  buyers  of 
fluorspar,  especially  on  the  acid  grade, 
97@99  per  cent  calcium  fluoride,  which 
has  been  quoted  nominally  at  $35 
per  ton. 

Fuller's  Earth  • —  Domestic  powdered, 
$25@$30  per  ton;  imported  powdered, 
$35@$40   per  ton   f.o.b.   New   York. 

Graphite — Present  quotations  for  cru- 
cible flake  are:  85  per  cent  carbon  con- 
tent, 7Jc.  per  lb.;  86  per  cent,  7ic.; 
87  per  cent,  75c.;  88  per  cent,  8c.;  89 
per  cent,  Sic;  90  per  cent.  She;  91  per 
cent,  8?c.;  92  per  cent,  9c.;  over  92  per 
cent,  12c.  per  lb.  delivered.  The  only 
changes  are  those  due  to  the  fluctua- 
tions of  foreign  exchange  which  affect 
import  shipments. 

Magnesite — Dead  burned,  for  refrac- 
tory  (see  Refractories). 

Calcined  Magnesite  for  flooring.  The 
activities  of  the  flooring  trade  have 
kept  the  price  of  this  product  fairly 
stable.  High-grade  caustic  calcined,  in 
lump  form,  is  selling  at  $35@$40  per 
ton  in  carload  lots  f.o.b.  California 
points.  The  price  of  freshly  ground 
calined,  suitable  for  the  flooring  trade, 
is  $60@65  per  ton  f.o.b.  Eastern  points. 


Monazite — The  demand  for  monazite 
sand  has  been  normal,  with  no  large  im- 
portations from  India  or  South  America. 
On  a  product  carrying  a  minimum  of 
6  per  cent  thorium  oxide,  $38@$42  per 
unit  is  quoted,  duty  paid. 

Phosphate  Rock — Prices  quoted  per 
long  ton  at  port  are:  68  per  cent  tri- 
calcium  phosphate,  $6.85;  70  per  cent, 
$7.35;  74  to  75  per  cent,  $10;  75  per 
cent  minimum,  $10.50;  77  per  cent  mini- 
mum, $12.50.  Practically  no  domestic 
business,  owing  to  lack  of  cars.  At 
mines,  74  per  cent  is  quoted  at  $9.15 
per  long  ton. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;   domestic,  22C.   per  lb. 

Strontium  Ore,  guaranteed  90  per 
cent  pure,  is  selling  at  $15(a)$18  per  ton 
in  carload  lots,  with  lower  prices  pre- 
vailing on  large  contract  requirements 
for  1920. 

Talc  —  Domestic,  $16@$60  per  ton; 
imported,  $60@$70  per  ton  f.o.b.  New 
York. 

'Zircon — Washed,  iron  free,  10c.  per 
lb.  Zirkite— In  carload  lots,  $90(5) 
$100  per  ton  is  quoted.  There  have 
been  important  reductions  in  the  price 
of  the  pure  white  oxide,  99  per  cent, 
which  is  quoted  at  $1.30  per  lb.  in 
ton  lots. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  f.o.b.  Niagara 
Falls,  N.  Y. 

Terrocerium  —  The  activities  on  the 
part  of  foreign  manufacturers  have 
caused  a  reduction  in  price  of  the  Amer- 
ican goods,  and  this  pyrophoric  alloy  is 
now  selling  at  $12@$15  per  lb.  accord- 
ing to  quantity. 

Ferrochrome — 6-8  per  cent  carbon.  20 
@40c.  per  lb.  of  chromium  contained; 
2-4  per  cent  carbon,  21@50c.  per  lb.  of 
chromium  contained.  For  carload  lots, 
containing  4-6  per  cent  carbon  and  60- 
70  per  cent  chromium,  18(5)  19c.  per  lb. 
of  chromium  contained. 

Ferromanganese  has  been  very  firm, 
at  prices  varying  from  $180  for  future 
delivery  to  $225  per  ton  for  immediate. 
It  is  reported  that  despite  this  firm- 
ness trading  has  not  been  very  heavy. 

Spiegeleisen  remains  in  the  same 
position  as  last  week,  extreme  diflnculty 
being  experienced  in  locating  offerings. 
One  large  firm  has  stopped  quoting  on 
this  item  for  the  present.  Nominal 
quotations  ranging  from  $60  @  $80 
per  gross  ton  have  been  received. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.50 
per  lb.  of  contained  metal. 

Ferrotungsten  —  70-80  per  cent  W, 
$1@$1.40  per  lb.  W  contained. 

Ferro-uranium — 35-50  per  cent  U, 
$7  per  lb.  of  U  contained. 

Ferrovandium — 30-40  per  cent,  $5.50 
@$7  per  lb.  of  V  contained,  according 
to  analysis  and  delivery. 


'Furnished   by   Foo^a   Minoral   Co.,   Fhila- 
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Metal  Products 
Copper  Sheets — No  change  in  base 
price  of  295c.  per  lb.  set  early  in  Jan- 
uary; wire,  erratic,  quoted  21S(5)22Jc.; 
wire  rods,  black,  net,  211@21Jc.;  rolls, 
27!,'c.;  bottoms,  38c.  Copper  rods, 
round,  264C.;  square  and  rectangular, 
27Jc.    Seamless  copper  tubing,  32c. 

Lead  Sheets — Full  lead  sheets,  121c.; 
cut  lead  sheets,  12ic. 

Zinc  Sheets— $12.50  per  100  lb.,  less 

8  per     cent     on     carload     lots,     f.o.b. 
smelter;  zinc  plates,  12c    lb. 

Nickel  Silver — 18  per  cent,  39Jc.  lb. 

Yellow  Metal  —  Dimension  sheets, 
26'ic.;  sheathing,  25Sc.;  rods,  S  to  3  in., 
233c. 

Refractories 
Chrome  Brick — $70@$75  per  net  ton, 
f.o.b.  Chester,  Pa. 

Chrome  Cement — $45@$50  per  net 
ton,  f.o.b.  Chester,  Pa. 

Clay  Brick — First-quality  fire  clay, 
$.38@$45  per  1,000,  f.o.b."  Clearfield, 
Pa.;  second  quality,  $33@$34  per  1,000, 
f.o.b.  Clearfield,  Pa. 

Magnesite  —  Dead  burned,  $50(3)$55 
per  net  ton,  f.o.b.   Chester,   Pa.;   brick, 

9  X  41  X  2J   in.,  $80@$85  per  net  ton, 
f.o.b.  Chester,   Pa. 

Silica  Brick  —  $45@$50  per  1,000, 
f.o.b.  Mt.  Union,  Pa. 

Iron  Trade  Review 
Pittsburgh,   March   23.   1920 

Coal  supplies  to. steel  mills  have  been- 
better  in  the  last  few  days,  but  there 
is  still  a  distinct  shortage,  and  some 
finishing  mills  in  the  Youngstown  dis- 
trict were  down  yesterday  and  today 
because  of  lack  of  coal.  As  to  ship- 
nients  of  finished-steel  products,  the 
mills  on  the  whole  are  approximately 
breaking  even. 

Pig  Iron — The  pig-iron  market  re- 
mains extremely  quiet,  and  for  forward 
deliveries  not  enough  is  being  done  to 
show  where  the  market  stands,  so  that 
former  quotations  are  continued  as 
nominally  representing  the  level. 
Prompt  lots  of  bessemer  bring  th^ 
regular  price  without  difficulty.  Prompt 
basic  seems  scarce,  and  might  bring 
as  much  as  $43,  Valley.  We  quote: 
Bessemer,  $42;  basic,  $41.50@$43;  foun- 
dry, $42,  f.o.b.  Valley  furnaces. 

Steel — As  reported  last  week  one  in- 
dependent steel  producer  has  covei-ed 
regular  sheet-bar  custoniei's  at  $60  for 
second  quarter,  and  there  are  now  in- 
timations that  another  producer  will  do 
the  same.  The  Steel  Corporation  con- 
tinues to  hold  its  $42  price.  Odd  lots 
of  sheet  bars  would  probably  bring 
$75  or  $80.  Billets  are  quiet,  small 
prompt  lots  being  worth  $65  to  $70. 
small  billets  being  about  $10  higher. 

Coke 

Connellsville — Furnace,  $6  per  ton; 
foundry.  $7  per  ton. 

Wise  County— Furnace,  $7.25  per  ton; 
foundry.  $8.25  per  ton. 

Pocahontas — Fumace,  $8  per  ton. 

New  River — Fumace  and  foundry. 
$8  per  ton. 
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Company  Reports 


Ray  Consolidated  Copper  Co. 

The  thirty-fourth  quarterly  report  of  the  Ray  Consoli- 
dated Copper  Co.,  coveriniE:  the  fourth  quarter  of  1919, 
says  that  the  gross  production  of  copper  in  concentrates 
is  11,614,647  lb.,  or  an  average  of  3,871,549  lb.  per  month.  In 
addition  there  was  a  total  of  46,276  lb.  in  ores  sent  direct 
to  the  smelter.  This  brings  the  total  gross  production  from 
both  sources  up  to  11,660.923  lb.,  as  compared  with  11,670,- 
969  lb.  for  the  previous  quarter.  During  the  quarter  there 
were  milled  397,100  dry  tons,  averaging  1.813  per  cent 
copper.  Mill  extraction  was  80.66  per  cent  of  the  total 
copper  contained  in  the  concentrating  ores,  as  compai-ed 
with  80.33  per  cent  for  the  previous  quarter.  The  under- 
ground development  for  the  quarter  was  7.012  ft.  Milling 
cost  was  $1.42  per  ton,  as  compared  with  $1.33  for  the 
previous  quarter.  Average  mining  cost  of  ore  milled  was 
$1.67  per  ton,  as  compared  with  $1.83  for  the  previous 
quarter.  The  average  cost  per  pound  of  all  net  copper 
produced  was  16.57c.;  as  compared  with  15.53c.  (not  includ- 
ing credit  for  gold  and  silver)  for  the  previous  quarter. 
This  includes  15c.  per  ton  of  ore  for  mine-development 
expenses,  but  exclude  Federal  income  and  excess-profits 
taxes.   The  financial  results  for  the  quarter  were  as  follows : 

Net  operating  profit $641,378.16 

Miscellaneous    income 5,847.58 

Total    $647,225.74 

Disbursement  to  stockholders  (quarterly 

dividend  of  50c.  per  share) 788,589.50 

Net  deficit  for  quarter $141,363.76 

The  average  carrying  price  of  copper  for  the  quarter 
was  22.24c.,  as  compared  with  21.77c.  for  the  previous 
quarter.  

Butte  &  Superior 

The  Butte  &  Superior  Mining  Co.  reports  that  for  the 
fourth  quarter  of  1919  there  was  no  shaft  sinking  or  raising, 
but  preparations  were  made  for  sinking  No.  2  shaft  an 
additional  300  ft.  below  the  2,050-ft.  level,  and  raising 
on  No.  3  shaft.  Development  work  included  3,669  ft.  of 
drifting,  1,677  ft.  of  crosscutting,  and  968  ft.  of  raises  and 
winzes,  or  a  total  of  6,314  ft.  Sufficient  commercial  ore  was 
developed  to  replace  the  ore  mined,  as  well  as  adding  a 
small  tonnage  to  the  reserve.  The  tonnage  was  consider- 
ably in  excess  of  the  amount  mined  during  the  previous 
quarter.  The  mining  cost  was  $6.12  per  ton,  as  compared 
with  $6.68  per  ton  for  the  previous  period,  a  decrease  of 
56c.  per  ton.  The  ore  milled  was  125,931  tons,  as  compared 
with  106,645  tons  for  the  previous  quarter,  an  increase  of 
19,286  tons.  The  average  cost  of  milling  was  $2.62  pe- 
ton,  as  compared  with  $2.68  per  ton  for  the  previous 
quarter,  a  decrease  of  6c.  per  ton.  Milling  operations 
during  the  entire  period  were  conducted  with  the  use  of 
more  than  1  per  cent  of  oil,  with  very  satisfactory  results, 
the  concentrates  averaging  54.74  per  cent  zinc  and  19,537 
oz.  of  silver  and  a  recovery  of  93.84  per  cent.  Profit  for 
the  quarter  was  $566,984.14.  In  Minerals  Separation  liti- 
gation, Butte  &  Superior  filed  a  statement  on  account,  to 
which  objection  was  made  by  Minerals  Separation. 


amount  trammed  about  44  per  cent  represented  excess  ore 
drawn  from  the  caved  stopes.  The  breaking  of  ore  was 
carried  out  in  various  stopes  on  Nos.  8,  10,  and  11  levels. 
A  total  of  738  ft.  of  development  work  was  done,  consisting 
of  driving  manway  raises  and  bulldozing  drifts  in  connec- 
tion with  opening  up  new  stopes.  The  mill  was  operated 
on  a  three-shift  basis,  and  a  total  of  692,534  tons  of  ore  was 
milled,  as  compared  with  532,142  tons  for  the  previous 
quarter.  The  daily  average  of  7,528  tons  milled  is  the 
highest  rate  of  tonnage  reached  for  any  quarter  since  the 
mill  has  been  in  operation.  The  ore  drawn  from  the  stopes 
was  mostly  lower  than  average  grade,  showing  an  average 
head  of  $0.75,  as  compared  with  $0.90  for  the  third  quar- 
ter, a  decrease  of  15c.  per  ton.  Operating  expenses,  less 
miscellaneous  income,  amounted  to  $0.73,  as  compared  with 
$0.79  for  the  third  quarter,  a  decrease  of  6c.  This  oper- 
ating cost  is  the  lowest  ever  reported  by  the  company. 
Value  recovered  was  $0.60,  as  compared  with  $0.73  for  the 
third  quarter,  f  decrease  of  13c.  The  operating  loss  per 
ton  was  $0.13,  as  compared  with  $0.06  for  the  third  quarter. 
Miscellaneous  income  showed  a  gain  of  $4,028.21,  due  to 
the  sale  of  power  more  than  offsetting  the  loss  in  operating 
the  company's  boarding  houses.  The  labor  situation  im- 
proved somewhat  during  the  quarter,  but  there  is  still  a 
shortage  of  skilled  miners  and  mill  operators.  The  operat- 
ing loss  for  the  fourth  quarter  was  $84,572.93,  as  compai'ed 
with  a  loss  of  $27,289.71,  $56,483.07,  and  $106,784..80  for 
the  third,  second,  and  first  quarters  of  1919  respectively. 


Alaska  Gold  Mines  Co. 

The  quarterly  report  of  the  Alaska  Gold  Mines  Co.  cov- 
ering the  fourth  quarter  of  1919  states  that  577,830  tons 
of  ore  was  broken  in  the  mine  and  692,313  tons  trammed 
to  the  oreways,  as  compared  with  467,734  tons  broken  and 
532,205  tons  trammed  during  the  previous  quarter.     Of  the 


Nevada  Consolidated  Copper  Co. 

The  forty-second  quarterly  repji-t  of  the  Nevada  Con- 
solidated Copper  Co.  for  the  last  quarterly  period  of  1919 
gives  a  production  of  11,284,333  lb.  Total  production  for 
the  year  was  43,971,892  lb.  During  the  quarter  592,953 
dry  tons  of  ore,  averaging  1.55  per  cent  copper,  were  milled, 
as  compared  with  454,255  dry  tons,  averaging  1.54  per 
cent  copper,  for  the  previous  quarter.  Of  the  tonnage 
milled  62  per  cent  was  supplied  from  the  open  pit  and 
38  per  cent  from  the  Ruth  mine.  In  addition  to  the  fore- 
going, 57,451  dry  tons  of  custom  ore  was  concentrated, 
the  resulting  concentrate,  together  with  7,442  dry  tons  of 
smelting  ore,  being  smelted  at  the  Steptoe  plant.  Quarterly 
unit  cost,  including  depreciation,  and  the  usual  overhead, 
but  without  credit  for  gold  and  silver  in  tonnage  treated 
and  for  miscellaneous  earnings,  was  18.64c.  per  lb.  of  copper 
produced.  Gold  and  silver  recovered  and  miscellaneous  in- 
come earned  amounted  to  2.51c.  per  lb.  of  copper.  The 
production  cost  for  the  preceding  quarter,  upon  the  same 
basis,  was  21.68c.  per  lb.  of  copper.  Precious  metals  and 
miscellaneous  income  for  the  third  quarter  was  1.42c.  per 
lb.  of  copper  produced.     The  financial  results  follow: 

Operating    profit    $403,331.61 

Earnings  from  investments  and  miscel- 
laneous       283,958.09 

Net   gain    $687,289.70 

Distribution  to  stockholders 749,796.36 

Net  deficit   $  62,506.66 

The  operating  earnings  for  the  quarter  are  based  upon  a 

carrying   price   of   22.22c.   per   lb.    of   copper,   as   compared 

with  a  basing  price  of  25.23c.  for  the  third  quarter,  15.12c 

for  the   second   quarter,   and   13.60c.   for   the   first  quarter. 

This  results  in  an  average  for  the  year  of  18.67c.   per  lb. 

of   copper  produced,   all   unsold   copper   in   inventory   being 

held  at  the  customary  price  of  13Jc.  per  lb. 

The  regular  quarterly  disbursement   of  37.5c.  per  share 

was  made  to  stockholders  on  Dec.  31,  making  a  total  of  $1.50 

per  share  disbursed  during  the  year. 
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Mining  Stocks 

Week  Ended  March  20,  1920 


Aflvcnttirc Boston,    -.. 

Ahiiieek Bofstoti 

Ali.ska-B.r  N.Y.rurb. 

AlKoniali Boston 

Allovicz Bojiton 

AiiMi-onclu    N.  Y  . 

Ariz.  Cnni'I Bofrtoli      .  . 

iiiK  L.dKi-  .    N.  Y.  Cnrh 

Binnhani  Miiii-s   ...  Boston 

[i)»st(>li  &  Hlv  , ,  Boston  Cvirb 

Bultc  &  Bal'.  .    .    .  Boston  . 

Butte  &  I.oikI.    .  Boston  Curb 

Calaveras Boston  Curb 

Calninct  A  Ariz..  Boston 

Caluniit  A-  llcil;i  Boston   

Calumit  it  .bioinc  .\.  Y.  Curb.  . 

Can.  Copper  .  N.  Y".  Curb. 

Centennial Boston 

Cerro  de  Pasei) ....  X.  Y 

Con.  Ariz N.  Y.  Curb 

Con.  Copper  M . .  .  N.  Y.  Curli 

Chile  Cop  N.Y. 

Cliii.o.    .  N.  Y  . 

Cop.  Uariji)-   .     ...  Boston. 

Crystal.      ..  Bi>ston  Curb 

Crystal  Coi>  (ol.l)  Boston  Curb 

Dalv-West  BostoT. 

Davis-Daly  .  Boston 

East  Butte Boston 

First  N'at'l Btiston  Curb 

Franklin Boston . 

Gadsden  Copper.. .  X.  \.  Curb 

Oranby  CoMsol  .  X.  Y. 

Greene-Can N.  ^'. 

Hanc-oek BostoTi 

Helvetia Boston 

Houghtmi    ,  Boston  (nrli 

Howe  Sound  .  X.  \'.  Curb 

Indiana  .  .  Boston 

Inspiration  Con.  .  N.  ^' 

Iron  Cal>  Boston  Cnrb 

Isle  Uoyale Boston     .    . 

Jerome  Verdi' .  X.  Y.  Curb 

Kennecott   .  X.  ^' 

Keweenaw Boston 

Lake  Copper Boston 

La  Salle Boston 

MaKMia  Chief  ...  X.  Y.  Curb. 

MaKniji  Copper  X.  Y.  Curb 

Majestie Boston  Curb 

Mason  \ailev   .  X    Y    Cnrb 

Mass  Con  Boston 

Mavtlower-O   C  .  Boston 

Miami  N    "I 

.Miehisan    .  Boston 

.Mohawk  Boston 

Mother  l.oiletXewl  \   Y   Curb 

Xev.  Con NY 

Xixon  Xev N.  'S'.  Curb  .  . 

Xev.  Douglas.    ..  Boston  Curb 

Xew  Arcafiian Boston 

Xew  Baltie Boston  Cnrb 

Xew  Cornelia  .   .  Boston 

Xorth  Butte Boston 

Xorth  Lake Boston 

Ohio  Copper   ..  X.  ^^  Curb 

Oneeo Boston  Curb 

Ojibwa\-   .  Bost<)n 

Old  Doniiiiion  Boston 

(j&ceola Boston 

Quincy Boston 

Ray  Con  NY 

Ray  Hereules X.  Y.  Curb 

St.  Mary's  M.  L  .  .  Bostoti 

Seneca Boston    

Shaiuuui Boston 

Shattuek-.Vriz  N.  Y 

South  Lake..  Boston 

South  rtah..  Boston 

Superior..  Boston 

SuptTior  &  Boston  Bostini 

Tcnn.  C.  &C X    Y 

Trinity  , Boston  .  , 

Tuohunne Bostcui 

United  \'er<l.  V.\..,.  Boston  Curb 

Utah  Copper  ..  .  N.Y 

Utah  Con  Boston 

UtahM.*T Boston 

Victoria Boston 

AVinona .      .  B*>ston  .  . 

Wolverine Boston 
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The  New  West 

IT  HAS  been  aptly  said  that  the  New  Vv'cst,  for  Ameri- 
cans, is  South  America.  What  the  Great  West  was  for 
the  last  generation,  it  will  not  be  again  for  any  succeed- 
ing generation  in  the  history  of  mankind — a  rich  and 
hospitably  empty  land,  with  treasures  of  mineral  wealth, 
forest,  and  agricultural  land  untouched,  waiting  the 
hardy  pioneer  who  would  set  up  his  tent  or  his  cabin  and 
work,  build,  and  wait,  till  the  following  population 
made  him  wealthy. 

The  advice  of  Horace  Greeley  and  others — "Go  West, 
young  man" — cannot  be  accepted  at  its  face  value  these 
days.  The  West  is  still  a  wholesome  place,  but  there  are 
few  unclaimed  treasures,  and  competition  is  as  active 
as  in  the  East.  Farming  land  in  the  West  is  as  high  in 
price  as  in  the  East,  or  more  so.  Doubtless,  the  irri- 
gated valley  lands  of  the  West  are  more  productive,  and 
so  more  valuable;  but  if  one  wants  cheap  agricultural 
acreage  he  can  get  it  within  a  few  hundred  miles  of 
New  York,  and  Boston,  and  Washington,  much  easier 
than  he  can  in  Arizona  or  California. 

The  gold  rush  to  California  in  '49  was  followed  by 
many  discoveries  and  rushes — the  Comstock,  the  Lead- 
ville,  the  Black  Hills,  and  others;  most  recently,  Cripple 
Creek,  Alaska,  and  the  new  Nevada  camps.  Already  the 
cream  ?as  been  skimmed  off  these  fields,  and  in  some 
cases  the  milk  has  been  drunk.  The  prospector,  dis- 
couraged, is  passing  into  the  vision  cf  the  past,  v/ith  the 
other  symbolic  figures  of  the  Old  West.  Intensive  de- 
velopment and  exploration  of  mineral  resources,  the  like 
of  which  no  country  and  no  age  liave  ever  seen,  have 
swiftly  dug  out  our  buried  wealth  and  distributed  it  to 
the  world  at  the  best  price  obtainable.  Finally,  have 
come  the  machines  and  the  processes  to  utilize  the  low- 
grade  ores,  hitherto  scorned — the  IJ  per  cent  copper  ore, 
the  gold-bearing  gravels  with  ten  to  twenty  cents  a  cubic 
yard,  and  even — in  vain — the  gold  rock-ores  carrying 
a  dollar  a  ton.  This  era  also  has  swung  into  full  matu- 
rity for  the  West. 

Mining  companies  must  henceforth  lock  forward  to 
liquidation,  to  going  into  oil,  or  to  expanding  beyond  the 
United  States.  Many  great  companies  are  now  doing 
one  of  these  three.  Those  which  with  prophetic  and  safe 
vision  are  adventuring  abroad,  are  engaging  in  opera- 
tions in  Asia,  Africa,  South  America — even  in  Europe. 

Of  all  these.  South  America  is  the  most  obvious.  It  is, 
indeed,  the  New  West,  for  Americans.  Go  South,  young 
man;  and  pray  for  a  wise  government  in  Washington 
which  will  look  kindly  upon  the  country's  adventurers 
in  foreign  though  friendly  lands — but  go.  The  future 
of  South  America  is  bound  up  with  that  cf  North 
America.  As  the  mineral  production  of  the  North  de- 
clines, that  of  the  South  will  be  in  the  ascendant.  Mex- 
ico, Central  America,  and  South  America  from  Panama 
to  the  Strait  of  Magellan  await  the  Pan-American  glory 
which  is  in  store.  Difference  in  race  or  speech  cannot 
prevail  against  the  common  ties  of  interest,  of  govern- 
mental form,  and  of  democratic  manners  and  ideals. 


Trade  and  Investment  in  South  America 

SOUTH  AMERICA  exports  certain  basic  commodi- 
ties for  the  most  part  belonging  to  the  raw-material 
class.  Of  minerals  and  metals,  there  are  sodium  ni- 
trate, tin,  tungsten,  manganese  ore,  copper,  vanadium 
ore,  silver,  and  diamonds.  Of  organic  products,  coffee, 
rubber,  resins,  wool,  wheat,  meats,  hides,  hard  woods, 
and  bitumen,  or  natural  asphalt.  Many  of  these  prod- 
ucts come  to  the  United  States,  and  in  return  for  them 
V.-3  sell  to  the  people  of  South  America  a  wide  variety 
cf  manufactured  products,  ranging  from  steel  rails 
and  locomotives  to  textiles  and  a  great  variety  of  house- 
hold articles. 

In  the  Alarch  20  issue  of  Engineering  and  Mining 
Jourjml,  R.  H.  Hepburn  makes  a  cogent  plea  for  the  cul- 
tivation of  South  American  trade  by  a  reasonable  ex- 
change of  commodities.  Though  his  argument  is 
specifically  directed  to  the  case  of  tungsten  ores,  in  a 
larger  sense  it  applies  to  the  whole  situation.  At  pres- 
ent, while  the  export  trade  of  the  United  States  has 
slackened,  a  condition  that  is  temporary,  the  United 
States  is  in  the  favorable  position  of  being  one  of  the 
most  important  sources  of  supply  for  manufactured 
articles,  and  until  her  rival  manufacturing  nations  over- 
come readjustment  conditions,  ^vill  continue  to  occupy 
this  position. 

We  cannot  continue  to  sell  Seiior  Brazil,  nor  Senor 
Argentina,  nor  a  score  or  more  of  good  peoples,  unless 
v.o  are  liberal  in  our  buying  from  them.  Good  will  in 
business  retains  customers.  Homely  though  the  truth 
may  be,  we  are  under  the  necessity  of  cultivating 
national  good  will  in  a  similar  way.  In  the  case  of  South 
America,  it  is  a  relatively  simple  thing  to  do — we  have 
merely  to  keep  faith  with  South  Americans  by  honest 
rolling,  reasonable  credits,  and  honest  buying.  As  Mr. 
Hepburn  says,  we  must  look  to  the  future,  else  we  will 
lose  a  permanent  trade  of  great  importance  to  our  mar- 
l-.st  for  surplus  manufactured  products. 

The  interest  of  the  United  States  in  Latin  Am.erica  is 
not  alone  in  buying,  but  also  in  investment  in  basic 
industries.  South  America  is  rich  in  mineral  deposits. 
To  the  mining  engineer  it  affords  a  wide  range  of  oppor- 
tunity. Braden,  Cerro  de  Pasco,  Chuquicamata  and 
Potrerillas  are  classic  examples  of  the  investment  of 
American  capital  in  mining.  Other  instances  might  be 
nam.ed ;  and  there  are  still  many  opportunities  awaiting 
our  enterprise. 


The  Importance  of 
Chilean  Nitrate 

TWO  giants  of  industry  in  the  United  States — one 
somewhat  past  the  first  youth,  but  rugged  and 
lusty,  the  other  just  out  of  the  infant  class,  but  clean- 
limbed, buoyant,  and  hopeful — stand  and  ask  that  we, 
the  American  people,  look  carefully  to  their  future. 
American  agriculture  and  the  American  chemical  indus- 
try are  calling  for  a  sound  consideration  of  their  present 
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and  future  needs  for  nitrogen.  Indirectly,  the  mining 
industry  is  interested,  for  the  reason  that  the  manu- 
facture of  explosives  requires  a  cheap  source  of  nitric 
acid.  The  coke  industry  is  also  a  factor,  inasmuch  as 
part  of  the  supply  of  nitrogen  is  now  obtained  from 
byproduct  coke  ovens,  which  have  increased  greatly  in 
number. 

In  a  recent  number  of  Chemical  and  Metallurgical 
Engineerino,  Alfred  H.  White  has  presented  a  quantita- 
tive estimate  of  the  future  demand  for  fixed  inorganic 
nitrogen.  Starting  with  a  base  figure  of  145,000  tons 
of  inorganic  nitrogen  required  in  1913,  he  has  assumed 
a  7  per  cent  cumulative  annual  increase.  For  the  year 
1913  there  was  imported  626  000  tons  of  Chilean  nitrate, 
of  which  39.2  per  cent,  245,400  tons,  were  used  in  the 
manufacture  of  explosives,  45.5  per  cent,  284,800  tons, 
in  the  manufacture  of  fertilizers,  and  15.3  per  cent, 
95,800  tons,  in  the  manufacture  of  chemicals  and  for 
miscellaneous  uses.  On  the  basis  of  the  cumulative  an- 
nual increase,  Mr.  White  estimates  the  total  nitrogen 
requirement  for  1920  to  be  232,000  short  tons.  Of  this, 
92,700  tons  will  be  produced  from  byproduct  coke  ovens, 
41,500  tons  (perhaps)  from  the  U.  S.  Nitrrt^e  Plant  No. 
2,  leaving  97,800  tons  to  be  imported.  This  would  be 
equivalent  to  508,000  loi^g  tons  of  Chilean  nitrate,  or,  if 
the  Government  plant  fails  to  make  production,  to  710,- 
000  long  tons.  For  the  year  1930,  the  respective  figures, 
assuming  the  sam?  rate  of  increase,  are  1,600,000  and 
1,900,000  long  tons. 

Undoubtedly,  the  production  of  domestic  nitrogen  will 
increase.  It  is  wise  to  stimulate  synthetic  nitrogen  and 
byproduct  coke  oven  sources  of  supply.  But  even  an 
optimist  as  to  the  possibilities  of  domestic  production 
meeting  our  varied  needs  must  admit  the  importance 
of  the  Chilean  nitrate  supply. 

Much  is  heard  about  our  participation  in  the  foreign 
development  of  primary  sources  of  petroleum  supply. 
Is  it  not  also  equally  desirable  that  we  seek  to  develop 
primary  sources  of  nitrate?  It  is  squarely  up  to  our 
mining  engineers  to  interest  American  capital  in 
Chilean  nitrate  deposits.  There  is  a  field  here  for 
the  productive  employment  of  capital,  not  to  mention 
the  patriotic  duty  to  our  two  giant  industries.  The 
field  is  still  open.  It  behooves  us  to  make  speed. 
Our  entrance  into  the  Chilean  nitrate  fields  will  fur- 
ther develop  cur  friendly  interest  in  South  America. 
It  will  promote  trade  by  affording  additional  outlet 
for    our   manufactures. 


Possibilities  for  Hydro-Eleetric 

Development  in  South  America 

THE  determination  of  the  extent  and  economic  possi- 
bilities of  water  resources  is  today  among  the 
important  factors  governing  the  expansion  of  the  min- 
ing industry  in  South  America.  Unlike  many  indus- 
tries, which  may  be  promoted  with  little  thought  as  to 
physical  surroundings,  mines  are  "where  they  are,"  and 
their  exploitation  depends  almost  entirely  upon  the  pro- 
viding of  the  necessary  capital  and  the  proper  fuel  or 
motive  supply.  South  America,  in  its  present  stage  of 
development,  offers  little  in  the  way  of  a  fuel  supply — 
either  of  coal  or  oil — but  holds  considerable  promise  for 
the  development  of  potential  water  supp'ies. 

There  remains,  however,  a  great  need  for  further 
study  concerning  local  hydrology,  and  we  have  recently 
read  with  interest  an  extensive  preliminai-y  report  on 


♦^he  possible  development  of  hydro-electric  power  in 
British  Guiana.  In  this  report,  many  conditions  are 
pointed  out  which  may  well  apply  to  other  portions  of 
South  America,  and  it  would  appear  that  an  increased 
utilization  of  the  natural  water  power  will  add  greaty 
to  the  development  of  the  mineral  resources  of  our  South 
American  neighbors. 

In  the  older  countries,  where  hydro-electric  installa- 
tions have  been  undertaken,  the  initial  expenses  have  of 
necessity  reached  large  figures,  due  to  the  fact  that  there 
have  been  legal  and  physical  compensations  to  overcome, 
but  with  the  building  up  of  transmission  lines  and  plants 
in  practically  virgin  country,  much  of  this  expense  may 
be  eliminated,  and  the  promoters  can  also  profit  greatly 
by  work  which  has  already  been  done  along  lines  cf 
modern  methods  elsewhere.  The  art  of  power  trans- 
mission today  makes  light  of  long  distances,  so  that  a 
few  large  developments  are  capable  of  extending  powc" 
over  considerable  area,  and  offer  great  promise  for  the 
development  of  South  America's  industries.  The  suc- 
cess of  such  entei-prises  will  depend,  of  course,  upon  the 
co-operation  accorded  local  or  outside  investors  by  the 
various  governments. 

Already,  we  have  notable  examples  of  successful 
hydro-electric  plants  in  South  America  that  have  been 
promoted  by  United  States  mining  companies,  among 
which  may  be  mentioned  the  Braden  Copper  Co.'s  Pangal 
project,  in  Chile,  rated  at  20,000  kw.,  and  that  of  the 
Cerrc  de  Pasco  Copper  Corporation  in  Peru. 


Getting  Money  for 

Latin-American  Mines 

CITIZENS  of  the  United  States  are  often  told  that 
they  would  achieve  greater  success  in  their  business 
ventures  in  Latin  America  if  they  would  take  the  trouble 
to  familiarize  themselves  with  the  Latin  America's 
methods  and  customs,  but  little  has  been  said  regarding 
the  proper  procedure  for  the  South  American  mine 
owner  who  seeks  capital  in  the  United  States. 

The  American  capitalist  who  is  willing  to  risk  his 
money  in  a  mining  project  anywhere  in  the  United 
States  is  certain  to  demand  definite  information  regard- 
ing the  physic^U  condition  of  the  property  offered  for 
exploitation,  and  he  is  like'y  to  be  particularly  cautious 
in  reviewing  such  information  if  the  property  in  ques- 
tion is  a  long  way  from  home.  To  the  successful  mining 
financier,  distance  does  not  lend  enchantment,  and  the 
South  American  who  comes  to  New  York  to  get  capital 
to  develop  a  mine  in  his  own  counti'y  should  be  careful 
to  include  in  the  presentation  of  his  property  all  the 
information  that  is  sure  to  be  demanded,  especia'ly  in 
support  of  claims  cr  statements  that  can  be  confirmed 
only  at  great  expenditure  of  time  and  money. 

In  view  of  the  inherent  disadvantages  faced  by  the 
North  American  investor  in  developing  and  operating 
mines  in  South  America,  such  as  costly  investigations, 
time  lost  in  travel,  expensive  metallurgical  experimenta- 
tion, difficulties  of  local  transportation,  local  labor  prob- 
lems, perhaps  an  unhealthy  or  rigorous  climate,  and  dif- 
ficulty of  maintaining  a  competent  operating  staff,  the 
promoter  or  vendor  of  property  in  Latin  America  should 
offset  these  handicaps  by  the  completeness,  clearness,  and 
accuracy  of  his  presentation.  A  vendor's  report  pre- 
pared by  a  mining  engineer  who  understands  what  is 
wanted  by  the  capitalist  wou'd  go  a  long  way  toward 
bringing  the  mine  owner  and  the  capitalist  together, 
to  their  mutual  advantage. 
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Wild  Cats,  Metal  Mining, 
And  Oil  Cats 

THERE  are  differences  in  degree  between  the  so- 
called  "oil  game"  and  that  of  the  "metal  miner." 
Yet  in  an  emotional  way  there  are  similarities.  In  both 
there  is  the  elemental  desire  for  a  short-cut  to  wealth, 
with  its  allurement  of  ease  or  its  enhanced  power, 
whichever  way  the  individual  may  look  upon  the  suc- 
cessful outcome  of  his  struggle.  The  trapper  and  the 
hunter  are  driven  by  the  love  of  adventure  into. far- 
away regions.  The  pelts  they  take  provide  tho  where- 
wi'.hal  to  continue  the  game.  The  prospector,  too,  has 
the  love  of  adventure,  but  stronger  still  is  the  desire 
for  wealth,  for  a  rich  strike. 

Jim  Butler  found  the  Mizpah,  and  was  content  to 
sell  it  for  $300,000.  This  sum  was  enough  for  him. 
A  million  would  have  been  a  cheap  price  for  the  mine. 
But  this  is  "hindsight"  again.  How  little  we  distin- 
guish between  "foresight"  and  "hindsight."  Jim  Butler 
found  an  outcrop.  Pieces  broken  from  it  gave  high 
assays.  The  length  of  the  vein,  its  width  and  its  com- 
paratively paltry  depth  were  unknown.  The  presence 
of  other  veins  was  probably  suspected  at  the  time,  as 
the  area  contiguous  was  quickly  snapped  up. 

In  the  miner's  parlance,  neighboring  claims  of  this 
kind,  that  is,  having  no  definite  evidence  of  vein  or  ore 
upon  the  surface,  are  called  "wiid  cats."  Just  where 
the  term  originated  wo  do  not  know,  but  we  do  know 
that  Bret  Harte  tells  an  excellent  story  about  the  Devil 
sitting  on  the  ridge-pole  of  a  church  on  a  busy  thor- 
oughfare in  San  Francisco  and  nonchalantly  casting 
with  fishline  and  bait  into  the  stream  of  humanity  be- 
low. He  was  finally  successful,  Bnd  hauled  a  fat,  per- 
spiring, and  gasping  broker  up  on  the  ridge-pole  beside 
him.  The  broker  was  ashamed  at  having  been  caught 
by  such  a  cheap  device,  but  after  watching  the  con- 
tinued fishing  operations,  which  were  unsuccessful, 
ventured  to  suggest  that  he  should  be  given  a  try  at 
the  fishing.  The  Devil  consented,  and  the  broker  took 
the  rod  and  affixed  a  new  bait.  Casting  into  the  stream 
there  was  an  immediate  strike,  and  soon  another  vic- 
tim sat  upon  the  ridge-pole.  Again  and  again  success 
attended  the  broker's  casts,  and  when  the  ridge-pole  was 
crowded  with  silk-hatted  individuals,  plumbers,  land- 
lords, widows,  and  others  of  lesser  degree,  the  Devil 
shyly  asked  "What  bait  are  you  using?"  The  broker, 
after  dickering  with  the  Devil,  showed  him  the  tiny 
scrap  of  paper  which  had  been  so  effective  as  a  bait. 
On  it  were  the  two  words  "Wild  Cat." 

Thus  do  we  know  at  least  that  the  term  has  been 
long  in  use,  but  it  has  never,  until  perhaps  recently, 
been  in  savory  repute.  When  a  metal-mining  wild  cat 
made  good,  the  fact  that  it  had  been  such  was  promptly 
lost  sight  of.  Nevertheless,  there  are  shafts  which  have 
been  sunk  in  the  naked  desert  without  hair  or  hido  of 
an  outcrop.  These  are  blatantly  wild  cats,  and  rarely, 
indeed,  does  one  become  a  mine.  In  metal  mining,  the 
prospect  has  at  least  the  dignity  of  having  an  outcrop, 
or  it  may  present  the  possibility  of  finding  a  parallel 
vein  or  an  extension  of  a  well-known  deposit  in  the 
near  vicinity.  This  does  not  mean  five  miles  away,  but 
almost  an  arm  to  arm  propinquity. 

In  the  "oil  game,"  the  "outcrop"  of  a  virgin  field 
becomes  "seepage,"  oil  films,  bituminous  matter  in  sedi- 
mentaries,  favorable  geological  horizons,  and  "struc- 
ture."    These   evidences    are   more   subtle    than,  those 


which  confront  the  metal-mining  prospector.  The 
"foresight"  of  the  oil  prospector  is  more  nebulous  and 
his  need  for  the  term  "wild  cat"  to  designate  highly 
speculative  operations  in  prospective  oil  fields  is 
greater.  It  is,  therefore,  not  a  surprising  fact  that  the 
petroleum  industry  has  accepted  this  questionable  term 
of  the  metal  miner  and  has  clothed  ic  with  a  signifi- 
cance which  has  some  justification  for  respectability. 

Until  geological  engineers  and  well-trained  and  ex- 
perienced oil  geologists  are  considered  vitally  essential 
in  the  preliminary  investigations  of  prospective  oil 
areas,  there  will  be  unwise  and  useless  expenditure.  A 
wild  cat  which  has  been  subjected  to  the  rigorous 
examination  of  a  competent  oil  geologist,  if  it  passes 
favorably,  attains  a  position  similar  to  '■hat  of  a  pros- 
pect which  shows  an  excellent  outcrop.  A  wild  cat 
which  does  not  meet  this  test  differs  in  no  wise  from 
the  metal-mining  l:ind. 


Increase  of  Washington  Salaries 

THERE  is  great  interest  in  Washington  among  the 
107,000  Government  employees  over  the  recom- 
mendation to  Congress  concerning  salaries.  Altogether 
the  average  raise  of  pay  approximates  8  per  cent  over 
thejexisting  bonus,  but  in  some  cases  the  increase  is  more. 

For  the  Geological  Survey,  the  lowest  classified  geolo- 
gist, the  "Aid  in  Geology,"  receives  a  salary,  according 
to  the  new  classification,  of  from  $1,200  to  $1,800.  The 
next  grade,  the  Junior  Geologist,  who  must  have  the 
equivalent  of  a  college  training  and  something  addi- 
tional, receives  from  $1,800  to  $2,1C0.  Above  this  comes 
the  Assistant  Geologist,  who  must  have  hid  two  years' 
post-graduate  experience,  and  receives  $2,400  to  $3,000 ; 
next  comes  the  Associate  Geologist,  with  five  years  of 
professional  experience,  at  salaries  of  from  $3,240  to 
?3,840;  and  then  the  full  Geologist,  with  eight  years 
of  post-graduate  experience,  to  receive  from  $4,140  to 
?5,040.  Still  higher  comes  the  Senior  Geologist,  with 
twelve  years'  experience,  whose  salary  is  to  be  fixed  by 
the  Civil  Service  Commission,  as  is  that  of  the  Director. 

In  the  Bureau-  of  Mines,  the  classification  and  com- 
pensation are  identical.  The  Mining  Engineering  Aid 
is  to  receive  $1,200  to  $1,800;  the  Junior  Mining  Engi- 
neer from  $1,800  to  $2,160;  the  Assistant  Mining  Engi- 
neer from  $2,400  to  $3,000;  the  Associate  Mining 
Engineer,  $3,240  to  $3,840;  and  the  Mining  Engineer 
from  $4,140  to  $5,040;  while  the  salary  of  the  higher 
Senior  Mining  Engineer  and  the  Director  remain  unfixed. 

Altogether,  and  with  due  consideration  for  all  cir- 
cumstances, these  standards  of  salary  are  considered 
satisfactory.  As  a  basis  of  comparison,  the  salary  of 
the  classes  of  Geologist  and  of  Mining  Engineer  before 
the  war  probably  did  not  average  over  $3,600  and 
would  now  average  around  $4,600,  an  increase  of  30 
per  cent.  When  we  consider  that  the  cost  of  living  has 
at  least  doubled,  this  is  insufficient;  but  if,  as  seems 
likely,  prices  of  necessities  have  reached  their  peak, 
and  will  now  tend  to  sag,  there  should  be  a  gradual 
adjustment  to  pre-war  prosperity. 

Where  the  Bureau  of  Mines  and  the  Geological  Sur- 
vey will  get  the  money  to  pay  these  salary  increases,  if 
approved  by  Congress,  is  another  problem.  There  is 
little  indication  that  appropriations  will  be  increased 
this  year,  and  a  possibility  that  they  may  be  cut  down. 
In  this  event,  the  only  answer  would  appear  to  be  a 
diminished  personnel  with  more  adequate  pay. 
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What  Others  Think 


Treating  Oxidized  Copper  Ores 
By  Flotation 

You  will  perhaps  permit  me  to  correct  a  statement 
appearing  in  Mr.  Rudolph  Gahl's  article  "The  Present 
Status  of  Flotation,"  published  in  the  Jan.  17  issue  of 
Engineering  and  Mining  Journal. 

The  statement  in  question  is  as  follows:  "The  one 
deficiency  that  has  been  felt  most  and,  therefore,  worked 
on  most,  is  the  failure  of  the  process,  even  in  the  hands 
of  skillful  experimenters,  to  treat  oxidized  copper  ores." 

More  than  two  years  ago,  the  London  technical  sta.f 
of  Minerals  Separation,  Ltd..  developed  a  new  method 
for  the  treatment  of  oxidized  copper  ores.  Owing  to 
the  war,  however,  it  was  not  practicable  to  apply  the 
method  on  a  commercial  scale.  Last  year,  a  Minerals 
Separation  plant  with  a  capacity  of  100  tons  per  day 
was  installed  at  the  Bwana  M'Kubwa  Copper  Minin.'? 
Co.'s  mine,  in  South  Africa,  for  the  pui-pose  of  testing 
the  new  methods.  Five  thousand  tons  of  crude  ore,  90 
per  cent  of  the  copper  contents  of  which  is  in  the  form 
of  silicate  and  carbonate  of  copper,  have  been  treated 
with  an  average  recovery  of  78  per  cent  with  a  28  per 
cent  copper  concentrate,  the  value  of  the  ore  ranging 
from  4  to  5  per  cent  copper.  The  metallurgist  in  charge 
of  operations  is  of  the  opiniqn  that  he  will  ultimately 
effect  a  considerable  improvement  on  these  results. 

Walter  Broadbridge. 

London,  England,  Feb.  26,  1920. 


Laboratory  Stills  and  the  Dry  Law 

Your  short  article  on  the  "By  the  Way"  page  of  the 
issue  of  Feb.  14  has  been  noted  with  surprise  and  dis- 
may. What  chemical  laboratory  does  not  contain  a 
water  still,  a  Liebig  condenser,  and  other  apparatus 
that  could  be  used  for  illicit  purposes?  I  am  a  strong 
dry  advocate,  yet  I  can  readily  see  how  a  Government 
agent  with  more  enthusiasm  than  discretion  could  easily 
make  trouble  for  an  unsuspecting  chemist.  A  ruling  or 
permit  certainly  should  be  obtained,  and  I  think  would 
be  granted  readily  when  the  proper  authorities  were 
given  the  facts. 

Minnesota  Testing  Laboratories, 

Duluth.  Minn.,  March  1.  1920.         By  C.  A.  Graves. 


save  a  man  making  a  trip  that  finally  proved  worthless, 
but  would  save  thousands  of  dollars  annually  in  time 
conserved  by  not  performing  what  some  other  firm  had 
already  found  worthless. 

Where  our  narrow-minded  men  get  the  idea  that  thev 
are  protecting  themselves  is  hard  to  see.  If  firms  would 
only  permit  of  freedom  of  intercourse  between  their 
libraries,  they  would  be  surprised  at  the  results.  It 
v/ould  follow  in  this  taking  away  of  current  barriers, 
just  as  surely  as  to  make  it  a  rule  to  never  undertake 
any  research  until  all  printed  information  on  that  line 
has  been  examined,  that  thousands  of  dollars  would  be 
saved. 

A  more  beneficial  act  for  American  business  could  not 
be  performed  than  to  break  down  the  old  superstition  of 
secrecy.  The  waste  resulting  in  duplicate  investiga- 
tion is  immeasurable.  Librarian. 

Brooklyn,  X.  Y.,  March  20,  1920. 


Eastern  vs.  Western  Co-operation 

I  was  very  much  interested  in  your  recent  article  on 
"Eastern"  and  Western  Co-operation."  Probably  no  one 
realizes  the  "close  corporation  type"  here  in  the  East 
better  than  the  librarians  in  some  of  these  misled 
institutions. 

The  special  library  of  these  business  houses  represents 
the  index  to  the  thoughts  of  men,  that  have  been  crystal- 
lized into  print.  Today  we  go  no  further  than  the  trade 
periodical  or  society  publication.  Yet  there  is  hardly  a 
large  organization  supporting  a  research  force  that  does 
not  at  least  type  the  results  of  these  researches.  An 
exchange  index  system  of  these  reports  would  not  only 


Is  It  True? 


In  regard  to  the  70  deg.  dip  mentioned  in  your  edi- 
torial in  the  Feb.  28  issue  of  Engineering  and  Mining 
Journal,  I  enclose  a  diagram  in  which  I  have  attempted 
to  explain  how  I  would  account  for  the  same.  Com- 
pressive sti'ain  above  the  intrusive  or  batholithic  rock 
would  produce  45-deg.  shearing  planes.  Superimposed 
on  this  is  the  vertical  shearing  force  along  the  edge  of 
the  contact;  the  resultant  comes  out  above  72-odd  deg. 
I  confess,  however,  that  I  have  not  yet  arrived  at  a  clear 
conception  of  this. 

As  you  say  not  to  mention  the  exception  to  the  "east 


diagrammatic  .suggestion  to  account  for 

70  DEG.   DIP 

and  west  rule"  for  the  majoritj-  of  western  North 
American  veins,  I  will  desist.  Yet — I  would  like  to 
reel  off  a  few  of  the  big  producing  districts  where  the 
reverse  is  true — I  am  disinclined  to  believe  the  rule  and 
would  split  it  about  fifty-fifty  between  the  north-south 
and  east-west  veins.  I  think  more  of  them  would  either 
fall  in  the  neighborhood  of  N.  20"  W.  and  N.  70=  E., 
namely,  parallel  and  at  light  angles  to  the  Rocky  Moun- 
tain systems.  The  simplest  case  would  be  on  the  con- 
tact of  a  linear  intrusion  of  great  length,  as  the  British 
Columbia  Coast  Range.  Though  the  Juneau  belt  is  par- 
allel to  the  axis  of  the  Coast  Range,  the  Premier  vein 
in  the  Salmon  River  strikes  at  right  angles,  or  N.  80' 
E.     In  like  manner  in  the  Alice  Arm  district,  also  on 
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the  eastern  contact  of  the  Coast  Range,  the  prevailing 
strike  is  decidedly  N.  70°  E.,  including  the  Dolly  Var- 
den.  There  are  veins  in  the  same  district  vi^hich  show 
the  northerly  strike,  however.  The  parallel  veins  to  the 
contact  are  considered  to  be  formed  as  shown  in  the 
diagram.  The  righ*^-angle  veins,  corresponding  to  the 
"cross-slips"  of  some  contact  deposits,  are  more  diffi- 
cult to  explain,  but  might  be  the  effect  of  differential 
movement  in  adjacent  sections  of  the  parallel  veins;  in 
other  words,  differing  displacements  in  sections.  Of 
course,  the  majority  of  districts  are  harder  to  account 
for,  and  I  think  would  be  too  complicated  to  try  to 
explain  by  mathematics.  Hewitt  0.  Fearn. 

Talache,  Idaho,  Feb.  7,  1920. 


that  time  comes  is  there  any  campaign  slogan  that  will 
be  moi'e  familiar  to  the  masses  of  our  citizenry,  or  rouse 
any  deeper  feeling,  than  the  simple  phrase  "Mr.  Hoover 
Requests"?  Non-Partisan. 

New  York,  March  24,  1920. 


The  Panacea 


I   had   intended  giving  you  my   impression  of  your 
opening  paragraphs  in  the  article  entitled  "The  Pana 
cea,"  which  appeared  in  the  issue  of  Jan.  31,  but  had 
neglected  to  do  so  until  receiving  the  issue  of  Feb.  28 

You  certainly  hit  the  nail  on  the  head  in  youi 
"Panacea,"  and  gave  expression  to  the  two  funda- 
mentals underlying  personal  relations  in  industry  in 
concise  language. 

We  need  an  understanding  of  our  personal  relation- 
ships as  well  as  of  our  work.  T.  O.  McGrath 

Bisbee,  Ariz..  March  4,  1920. 


"Mr.  Hoover  Requests" 
The  Engineering  and  Mining  Journal  is  known  to  be 
a  warm  admirer  of  Mr.  Hoover,  and,  as  far  as  a  technical 
publication  may  properly  go  in  political  matters,  an  ad 
vocate  of  his  candidacy  for  President  of  the  United 
States.  Believing  that  the  engineering  profession  prac- 
tically en  masse,  together  with  a  high  percentage  of 
their  associates  in  the  business,  manufacturing,  and 
financial  world,  hold"identical  views,  the  question  is  how 
to  reach  the  mass  of  voters  of  independent  minds  and 
inspire  them  with  some  of  the  enthusiasm  we  feel. 

During  that  period  of  tJie  Great  War  when  America 
was  an  active  participant,  or  preparing  to  do  her  part, 
Mr.  Hoover  was  at  the  head  of  the  food-control  depart 
nient  of  the  Government,  and  every  one  who  can  read 
will  recall  the  millions  of  posters  that  were  distributed 
around  the  country,  in  public  places  and  in  homes,  all 
bearing  the  heading  "Mr.  Hoover  Requests"  -followed 
by  an  invitation  to  all  the  family  to  do  this,  that,  and  the 
other  thing  in  the  matter  of  food  conservation.  Those 
were  taking  posters.  They  commanded  almost  every- 
where attention  and  commendation.  To  "Hooverize" 
was  to  do  not  only  the  patriotic  but  the  proper  thing 
under  the  circumstances.  To  refrain  from  compliance 
was  shameful.  In  those  stirring  days  this  invitation, 
without  the  backing  of  any  argument,  commanded  the 
implicit  obedience  of  evei-y  decent  citizen  of  this  nation 
of  over  one  hundred  million  souls.  It  is  doubtful  if  ever 
before  in  the  histoi-y  of  the  world  has  one  man,  then 
almost  unknown  outside  of  his  own  circle,  secured  such 
a  wonderful  response  as  he  did  to  a  simple  "request." 

At  the  present  time  Mr.  Hoover  is  urgently  requesting 
us  all  not  to  do  something.  But  that  phase  will  pass.  In 
due  time  he  will  be  drafted,  and  will  need  the  vote  of 
every  American  who  is  weary  of  partisanship.     When 


Interchanging  Hose  Connections 

The  article  by  Mr.  Waters  "Applying  the  Blue- 
Print  Round,"  appearing  in  Engineeritig  and  Mining 
Journal  of  Feb.  7,  is  quite  in  line  with  the  present  effort 
among  mine  managers  to  master  all  the  details  of 
underground  work.  Mr.  Waters,  without  doubt,  has 
given  the  subject  a  great  deal  of  intelligent  study, 
and  the  article  is,  in  the  main,  constructive. 

The  last  paragraph  of  the  paper,  however,  is  unfor- 
tunate. It  reads  as  follows :  "Perhaps  one  of  the  most 
annoying  and  exasperating  things  about  rock  drills, 
as  they  are  turned  over  by  the  manufacturers  to  the 
mine  management,  is  the  premeditated  policy  of  trying 
to  make  the  mine  management  purchase  the  manufac- 
turers' line  of  drills,  each  manufacturer  making  his 
connections  different  from  the  other  fellow's,  so  that 
all  attempts  to  test  out  other  makes  of  drills  will  be 
hampered  as  much  as  possible."  This  is  followed  by 
other  remarks  on  the  subject. 

Mr.  Waters  has  generalized  somewhat  too  broadly, 
and  has  taken  the  wrong  attitude  toward  the  drill 
manufacturers,  for,  in  the  first  place,  American-made 
rock  drills  are  not  "annoying  and  exasperating,"  but 
are  the  world's  best  product  in  this  line,  as  is  evi- 
denced by  the  fact  that  they  are  sold  the  world  over, 
despite  the  handicaps  imposed  by  foreign  tariffs,  differ- 
entials in  exchange,  and  the  low  first  cost  of  European 
drills. 

As  for  the  lack  of  interchangeability  of  hose  con- 
nections, this  is  not  as  serious  as  the  article  would 
indicate,  as,  for  example,  the  air  ports  in  all  Waugh 
drills  are  threaded  for  either  three-quarter  or  one- 
inch  standard  pipe  thread,  the  size  of  the  opening  de- 
pending upon  the  size  of  the  drill.  Any  air  hose  spud 
tapped  to  standard  pipe  thread  can  be  used  on  these 
drills  without  difficulty. 

As  for  the  water-hose  connection  spud,  it  is  true 
that  a  special  thread  is  used,  but,  again,  the  port 
in  the  backhead  is  fitted  with  a  standard  pipe  thread, 
and  it  is  a  simple  matter  to  turn  a  one-half  inch  pipe 
thread  on  any  other  maker's  water  connection  spud, 
and  by  so  doing  use  it  in  the  Waugh  machine. 

When  the  West  was  wild,  wooly,  and  alcoholic,  it  was 
not  unusual  to  see  a  sign  hung  over  the  piano  in  a 
saloon  reading,  "Don't  shoot  the  professor;  he  is  doing 
his  damndest."  The  same  is  true  of  the  drill  makers; 
they  are  doing  their  best  to  solve  the  difficulties  aris- 
ing from  a  multiplicity  of  different  hose  connections 
that  were  made  to  meet  certain  conditions  of  the  past. 

The  drill  makers  are  always  willing  to  co-operate 
with  the  mine  managers,  and  if  difficulties  arise  over 
hose  connections,  any  good  drill  salesman  can  easily 
straighten  the  matter  out. 

Standardize  the  mine  on  one  hose  connection,  and 
there  will  be  no'  trouble  in  fitting  the  machines  to  it. 
Don't  try  to  fit  the  hose  to  the  machine;  rather  fit  the 
machine  to  the  hose.  As  outlined  above,  it  isn't 
difficult,  is  it?  Howard  Drullard. 

Butte,  Mont..  March  12.  1920. 
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The  Mining  Industry  of  Bolivia 

Operations  Conducted  Since  1544 — Potosi  Mountain  the  Oldest  Mining  Camp  in  Western 

Hemisphere — Incas'  Wealth  in  Part  Derived  From  Mines — Tin,  Silver, 

Bismuth,  Copper,  and  Tungsten  Produced 

By  George  W.  Schneider  and  Benjamin  L.  Miller 

■Written  exclusively  for  Engineering  and  Mining  Juiirnal 


FROM  the  earliest  settlement  of  Bolivia,  mining 
has  been  the  predominant  industry  of  the  country 
and  has  contributed  the  bulk  of  the  nation's 
wealth.  This  inland  republic  contains  in  the  Potosi 
Mountain  the  oldest  mining  camp  of  the  Western 
Hemisphere,  as  mining  has  been  carried  on  there  con- 
tinuously, according  to  all  available  accounts,  from  1544 
to  the  present.  Even  before  the  coming  of  the  Spaniards 
the  metalliferous  ores  were  worked  and  furnished  part 
of  the  wealth  of  the  Incas. 

The  mineral  products  which  Bolivia  has  furnished 
are  not  numerous  in  variety,  and,  indeed,  until  the 
closing  years  of  the  last  century,  consisted  principally 
of  silver,  with  subordinate  amounts  of  gold  and  copper. 
To  these  have  been  added  tin,  which  now  constitutes 
the  major  part  of  the  mineral  wealth;  bismuth, 
tungsten,  antimony,  and  lead. 

Although  considerable  rubber  is  annually  gathered 
in  the  Amazon  River  drainage  basin  of  northeastern 
Bolivia,  and  some  wool  and  hides  of  alpacas,  llamas, 
vicunas,  and  sheep  are  marketed  by  the  residents  of  the 
Andean  plateaus,  the  exports  consist  mainly  of  the 
mineral  products,  most  of  which  are  shipped  to  foreign 
countries  as  hand-picked  ore  or  as  mill  concentrates. 
The  almost  complete  lack  of  any  fuel  other  than  the 
llama  dung  ftaquia)  throughout  the  mining  districts 
has  seriously  militated  against  the  erection  of  local 
smelters.  Practically  all  of  the  mineral  products  are 
exported. 

The  Great  War  at  first  caused  stagnation  in  some 
of  the  mining  camps  of  Bolivia,  but  this  was  later 
overcome,  so  that,  in  1918,  the  exports  are  reported  as 
showing  an  increase  of  277  per  cent  over  those  of  1914. 

Bolivia  Appreciative  of  Value  of  Railroads 

Bolivia  as  a  nation  has  been  thoroughly  awakened  to 
appreciate  the  immense  value  of  railroads,  and  strenu- 
ous efforts  are  being  made  to  secure  capital  for  the 
building  of  new  lines.  At  present  La  Paz  is  connected 
with  Antofagasta,  Chile,  by  a  direct  line  711  miles  in 
length;  with  Arica,  Chile,  by  a  line  278  miles  long; 
with  Mollendo,  Peru,  by  raih'oad  and  steamboat  across 
Lake  Titicaca,  a  combined  total  of  520  miles,  and  lacks 
only  about  60  miles  of  having  a  contiuous  connection 
with  Buenos  Aires,  distant  1,640  miles.  Several  branch 
lines  connect  some  of  the  principal  mining  districts. 
The  total  mileage  of  railroads  in  Bolivia  itself  is  slightly 
in  excess  of  1,000,  but  four  lines  now  in  process  of 
construction  will  increase  this  about  one-third,  and  a 
two-thirds  increase  is  under  consideration. 

Besides  the  building  of  new  lines  of  transportation, 
there  seems  to  be  considerable  agitation  for  the  acquisi- 
tion of  a  portion  of  northern  Chile  that  would  obviate 
the  necessity  of  sending  all  exports  and  imports  through 
the  ports  of  Chile  or  Peru,  even  though  amicable  com- 
mercial relations  are  maintained.  In  the  disastrous  war 
ending  in  1883,  in  which  Peru  and  Bolivia  were  defeated 


by  Chile,  Bolivia  lost  her  coastal  territory,  which  now 
constitutes  a  part  of  the  Chilean  province  of  Antofa- 
gasta. Although  she  cannot  hope  to  recover  the  rich 
nitrate  territory  which  she  formerly  possessed,  if 
reports  can  be  credited  there  is  a  probability  that  Chile 
will  grant  her  a  port  in  the  Tacna-Arica  region,  to 
which  Peru  still  lays  claim.  The  possession  of  an  outlet 
to  the  Pasific  Ocean  within  her  own  territory  would 
undoubtedly  be  of  extremely  great  value  to  Bolivia. 

In  1919  mining  operations  wei'e  somewhat  reduced, 
on  account  of  the  derangement  of  the  metal  markets 
following  the  signing  of  the  armistice.    The  demand  for 


SITr.VTION  OF  MIXIXG   PR0PT:RTIES  IX  BOLIVIA 

tungsten  ores  ceased  temporarily,  and  the  prices  of 
other  metal  ores  were  lowered.  More  recently  the 
mining  industry  again  became  prosperous,  especially  in 
the  tin,  silver,  and  copper  districts.  With  the  material 
increase  in  the  price  of  silver,  and  the  activities  of  the 
Guggenheim  Exploration  Co.  in  the  tin  industry,  the 
future  of  the  Bolivian  mining  industry  is  especially 
promising.  There  are  many  old  silver  mines  that  will 
doubtless  be  reopened  under  the  increased  stimulus  of 
high  prices,  and  developments  may  be  expected  in  the 
mines  long  operated  for  silver.  The  investigations  of 
the  Guggenheims.  which  are  being  carried  on  in  a 
systematic  manner,  and  their  extensive  purchases  or 
leases,  would  lead  one  to  expect  decided  advances  in 
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the  tin  industry  during  coming  years,  so  that  Bolivia 
may  finally  become  the  predominant  tin-producing 
country  of  the  world. 

Tin,  Silver,  Bismuth,  and  Tungsten  Ores 
IN  Close  Association 

There  is  such  an  intimate  relation  between  the  tin, 
silver,  bismuth,  and  tungsten  ores  of  Bolivia  that  it  is 
difficult  to  separate  the  districts  on  the  basis  of  metal- 
liferous ores.  This  is  especially  true  in  regard  to  the 
tin  and  silver  minerals,  which  in  many  cases  ai-e  found 
in  the  same  veins  or  in  different  veins  in  the  same 
region.  Bismuth  and  tungsten  minerals  are  also  found 
in  conjunction  with  the  tin-silver  ores,  but  less  widely 
distributed.  Up  to  1890,  in  all  such  ores,  no  attention 
was  given  to  anything  other  than  silvei*,  whereas  since 


teihatic  examinations  are  being  carried  on,  as  well  as 
extensive  exploration  work  with  a  force  of  about  100 
American  engineers  and  geologists.  Much  development 
work  is  planned,  including  the  construction  of  a  branch 
railroad  line  to  connect  with  the  Oruro-La  Paz  line, 
tramways,  concentrating  mills,  and  other  equipment. 
A  large  tin  production  is  assured  with  these  improved 
facilities. 

In  the  Berenguela  district,  the  Berenguela  property, 
operated  by  a  British  company,  is  producing  about 
thirty  tons  a  month.  The  ore,  which  is  low  grade, 
occurs  in  large  orebodies.  The  mill  has  recently  been 
remodeled. 

In  the  Oruro  district  the  principal  operators  are  the 
Compania  Minera  de  Oruro,  owning  concentrating  mills 
at  Machacamarca,  and  the  Compania  Minera  de  San 


llamas  loaded  with  tareta,  a  compact,  moss-like  plant  which,  when  dried,  makes  a  desirable  fuel 


that  date  the  attention  has  been  mainly  given  to  tin. 
Thus,  many  old  mines  now  abandoned  are  known  only 
as  silver  mines,  and  many  of  the  modern  tin-silver 
mines  are  commonly  described  as  tin  mines,  with  little 
reference  to  the  silver  values.  In  a  few  places  the 
bismuth  or  the  tungsten  minerals  are  sufficient  to  make 
the  ores  more  valuable  for  these  metals  than  for  the  tin 
or  silver.  Therefore,  in  any  classification  of  the  ore 
districts  of  Bolivia,  this  intimate  association  of  tin, 
silver,  bismuth,  and  tungsten  must  always  be  kept  in 
mind.  It  is  probable  that  the  formation  of  all  these 
orebodies  represents  a  single  period  of  mineralization, 
constituting  a  metallogenetic  epoch. 

The  production  of  the  Araca  mines  amounts  to  about 
100  tons  a  month.  In  the  Tres  Cruces  (Quimsa  Cruz) 
district  the  Guggenheim  Exploration  Co.  has  purchased 
or  holds  under  option  practically  the  entire  granite  (so- 
called)  area,  which  includes  several  large  properties. 
The  principal  mine  is  the  Coracoles,  which,  at  present, 
with  a  small  experimental  mill,  is  producing  thirty  tons 
of  concentrates  per  month.     Comprehensive  and  sys- 


Jose,  with  mills  at  Poopo,  both  owned  by  Chileans.  In 
addition  to  the  tin  content,  the  ore  contains  from  30  to 
60  oz.  of  silver  per  ton.  The  usual  production  was 
maintained  during  1919,  and  the  companies  are  prepar- 
ing to  increase  their  output,  in  response  to  the  stimulus 
of  the  high  price  of  silver. 

The  Totoral  property,  in  the  Pazna  district,  is 
operated  by  a  Chilean  corporation,  as  is  also  the  ChauUa 
Grande,  at  Avicaya,  owned  and  operated  by  Senor  Abeli 
and  associates,  and  situated  in  the  opposite  side  of  the 
hill.  At  the  latter  plant  the  old  mill  has  been  remodeled, 
and  a  campaign  of  development  is  under  way,  for  the 
purpose  of  increasing  the  production  to  what  it  was 
formerly. 

About  25  kilometers  southeast  of  Oruro,  Messrs. 
Penny  and  Duncan  are  operating  the  Morococala 
property.  Extensive  developments  are  under  way, 
including  the  sinking  of  a  shaft  and  the  installation  of 
Diesel  engines,  which  have  effected  a  saving  of  20,000 
bolivianos  (about  $660)  per  month.  The  Diesel  engines 
operate  General  Electric  generators,  and  the  power  is 
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distributed  to  the  mill  and  to  the  hoists  and  pumps  of 
the  mine.  The  old  buddle  method  of  concentration,  the 
buddies  arranged  in  series,  is  still  employed  in  the  mill. 
The  production  has  been  increased  from  100  tons  to 
200  tons  per  month. 

The  mines  of  the  Huanuni  district,  owned  and 
operated  by  Simon  I.  Patiiio,  have  an  output  of  250 
tons  of  tin  concentrates  per  month.  A  new  350-ton 
mill,  operated  with  power  furnished  by  Diesel  engines, 
designed  to  treat  H  to  2J  per  cent  tin  ore,  has  just 
been  completed. 

The  Uncia  and  Llallagua  mines,  operating  on  opposite 
sides  of  the  same  hill,  are  the  two  leading  tin  mines  of 
Bolivia.  The  Uncia  mines,  owned  by  Simon  I.  Patiiio, 
have  a  production  of  850  to  1,000  tons  of  concentrates 
per  month;  the  adjoining  Llallagua  mines,  owned  and 
operated    by    the    Chilean    Compaiiia    Estanifera    de 


PART   OF   THE    TOWN    OF   POTOSI   AND   THE   F.^MOUS 
CERRO  RICO  DK  POTOSI 


Llallagua,  have  a  monthly  output  of  2,000  tons  o..  con- 
centrates, averaging  68  per  cent  tin,  and  the  production 
is  being  increased.  In  both  cases  the  power  for  mines 
and  mills  is  furnished  by  Diesel  engines.  The  ore 
reserves  of  the  Llallagua  are  more  extensive  than 
those  of  any  other  tin  mine  of  Bolivia,  and  place  it 
among  the  big  mines  of  the  world. 

It  has  long  been  known  that  the  Uncia-Llallagua 
ores  carry  a  high  bismuth  content  in  the  form  of 
bismuthinite,  and  extensive  experiments  are  being 
carried  on  by  Durward  Copeland,  metallurgist  in  charge 
of  the  Llallagua  plant,  for  the  purpose  of  separating 
the  bismuth  from  the  tin  concentrates.  The  results 
obtained  are  promising.  The  Llallagua  company  owns 
and  operates  a  tin  smelter  at  Arica,  Chile 

Six  Important  Companies  Operate  in 
District  of  Potosi 

in  the  famous  silver-tin  district  of  Potosi  six 
important  companies  are  at  present  operating.  The 
symmetrical  conical  hill  known  as  the  Cerro  Rico  de 
Potosi,  with  an  elevation  of  about  16,000  ft.,  is  honey- 
combed with  old  workings  from  summit  to  base,  and 
is  supposed  to  have  yielded  more  than  one  billion 
ounces  of  silver  and  perhaps  double  that  amount. 
Mining  seems  to  have  been  carried  on  continuously 
since  the  discovery  of  rich  silver  ore  in  1544,  but  only 
within  the  last  twenty-five  years  has  much  attention 
been  given  to  the  tin  content,  which  within  recent  years 
has  been  more  important  than  the  silver.  Louis  Soux, 
a  Frenchman,  is  the  largest  operator  on  the  mountain. 
Hydro-electric  power  is  used  in  both  mines  and  mills. 
Recently,  an   Ingersoll-Rand  air  compressor  has  been 


installed  at  the  mines,  and  improvements  have  doubled 
the  capacity.  Another  French  company,  Bebin  Her- 
manos,  has  just  completed  the  erection  of  a  modern 
fifty-ton  mill  using  Diesel  engines  for  power. 

The  total  production  of  the  Potosi  mines  is  from  400 
to  500  tons  of  tin  concentrates  per  month.  The  con- 
centrates carry  considerable  silver.  In  the  past  there 
have  been  attempts  to  consolidate  all  of  the  workings  on 
the  mountain,  and  there  is  now  a  rumor  to  the  effect 
that  such  a  consolidation  is  about  to  be  effected.  If 
this  should  be  done  an  early  output  of  1,000  tons  of 
tin-silver  ore  could  be  expected. 

In  the  Chocaya  district,  the  Oploco  mine,  owned  and 
operated  by  the  Compaiiia  Minera  y  Agricola  de  Oploco, 
a  Chilean  corporation,  is  producing  from  500  to  600 
tons  of  tin  concentrates  per  month.  The  ore  and  the 
concentrates  carry  some  silver.  The  mine  has  large  ore 
reserves  in  a  long,  continuous  oreshoot.  Preparations 
are  under  way  for  a  much  larger  production. 

Tin  and  silver  oi"es  have  been  discovered  recently  in 
well-defined  veins  north  of  Mount  Sorata  (Illampu),  in 
the  neighborhood  of  Ancoma.  This  is  important,  as  it 
enlarges  the  area  of  the  tin  belt  to  a  total  distance  of 
about  400  miles  in  the  eastern  Andes  (the  Cordillera 
Real).  Reports  from  the  other  outlying  tin  districts 
of  Bolivia  are  favorable  and  indicate  larger  production 
in   the   near   future. 

Silver  Production  Active,  in  Response  to 
High  Prices 

In  the  foregoing  descriptions  mention  has  been  made 
of  the  silver  in  several  districts,  especially  in  the 
Potosi  and  Oruro  mines,  and  if  the  price  of  sijver 
remains  at  its  present  high  level  it  may  be  that  some 
of  these  mines  will  in  time  yield  greater  returns  from 
their  silver  content  than  from  the  tin  values. 

The  Pulucayo  (Huanchaco)  district,  near  Uyuni, 
contains  the  famous  Pulucayo  mine,  operated  by  th.e 
Compaiiia  Huanchaco  de  Bolivia,  a  French  compaayC^ 
The  railroad  line  from  Antofagasta  to  Uyuni  was  coii-^ 
structed  in  1891  to  afford  better  transportation  facilities 
for  this  rich  mine.  Since  1895,  when  hot  waters  with  a 
temperature  of  70  deg.  C.  broke  into  the  mine,  it  has 
been  difficult  to  operate,  but  plans  are  now  under  way 
for  the  installation  of  an  extensive  plant  to  handle  the 
warm  acid  waters.  The  monthly  shipments  to  the  coast 
amount  to  about  800  tons  of  ore  carrying  100  oz.  of 
silver  per  ton. 

The  Colquechaca  district,  which  formerly  contained 
very  productive  silver  mines,  is  being  revived.  Simon 
I.  Patiiio  has  recently  taken  over  one  of  the  old  pro- 
ducers and  is  installing  hydro-electric  power  for  the 
purpose  of  unwatering  the  old  workings,  after  which 
development  work  on  a  large  scale  will  be  undertaken. 
A  Bolivian-Chilean  company  has  recently  installed  a 
flotation  plant  to  treat  the  silver-tin  ores. 

Unlike  the  other  metallic  products  of  Bolivia,  copper 
deposits  of  commercial  importance  are  found  in  a  single 
belt  near  the  western  edge  of  the  high  interior  plateau, 
and  practically  all  the  copper  production  of  the  country 
comes  from  the  Corocoro  district.  The  greater  part  of 
the  ore  occurs  as  native  copper,  and  in  the  list  of  native 
copper  districts  Corocoro  ranks  second  only  to  the 
important  Lake  Superior  region. 

The  country  rocks  are  sandstones  of  a  prevailig  red 
color,  shales,  and  conglomerates.  The  orebodies  consist 
of  layers  of  the  sandstone  through  which  are  dissemi- 
nated numerous  sma;!  particles  of  native  copper.    Con- 
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siderable  gypsum  is  present  in  the  beds.  Near  the 
surface  some  of  the  ore-bearing  strata  contain  chalco- 
cite,  cuprite,  malachite,  and  azui-ite.  Occasional  large 
sheets  of  native  copper  are  encountered.  The  bulk  of 
the  ore  contains  from  2i  to  4  per  cent  copper. 

Only  two  important  companies  are  operating  in  the 
district.  The  Compania  Corocoro  de  Bolivia,  a  Chilean 
concern,  has  recently  completed  a  new  dotation  mill  for 
the  treatment  of  ores  containing  chalcocite  and  cuprite. 
The  company's  monthly  production  amounts  to  about 
750  tons  of  52  per  cent  copper  concentrates.  The 
Corocoro  United  Copper  Mines,  Ltd.,  an  Anglo-French 
company,  is  treating  about  si.xty  tons  of  ore  per  day, 
yielding  approximately  150  tons  of  high-grade  con- 
centrates per  month.  In  addition,  a  quantity  of  20  per 
cent  copper  concentrates  is  produced  for  the  company's 
new  smelter  on  the  Chilean  coast. 

Bismuth  Production  a  Large  Factor  in 
World's  Supply 

Bolivia  continues  to  furnish  the  greater  part  of  the 
bismuth  of  the  world,  much  of  which  comes  from  some 
mines  in  which  tin  is  the  chief  product.  The  firm  of 
Aramayo  Francke  &  Co.,  with  its  principal  mines  at 
Tasna  and  Chorolque,  is  the  chief  producer.  The 
Llallagua  and  Uncia  tin  mines  also  produce  some  bis- 
muth, as  do  several  small  mines  in  the  Huayna  Potosi 
district  north  of  La  Paz. 

Tungsten  Production  Stopped  Since  Armistice 

The  production  of  tungstf  i  has  practically  ceased 
since  the  signing  of  the  armi'  tice,  owing  to  the  decrease 
in  the  demand,  and  there  is  little  promise  for  it  in  the 
future  if  it  occurs  independently  of  other  ores.  If  an 
import  tax  is  placed  on  tungsten  ores  by  the  United 
States,  the  tungsten  industry  of  the  country  will  be  still 
further  reduced,  even  though  some  persons  are  of  the 
opinion  that,  next  to  China,  tungsten  ores  can  be  pro- 
duced in  Bolivia  at  a  lower  cost  than  anywhere  else  in 
the  world.  In  association  with  tin  or  silver  minerals 
some  tungsten  concentrates  will  continue  to  be  pi  duced 
in  Bolivia. 

The  occurrence  and  geologic  features  of  tungsten 
ores  are  similar  to  those  of  the  tin  deposits,  whether  the 
tungsten  minerals  are  found  alone  or  associated  with 
tin  minerals.  Wolframite  is  the  most  common  mineral, 
although  in  some  cases  scheelite  occurs.  Tungsten  has 
been  produced  in  the  departments  of  Potosi,  Oruro,  La 
Paz,   and   Cochabamba. 

Gold  Placers  Alone  Active 

The  Incaoro  mines,  at  Pallaya,  and  the  011a  de  Oro 
mine,  east  of  La  Paz,  the  only  lode  gold  mines  of  con- 
sequence operated  within  the  last  few  years,  were  idle 
during  the  last  year,  owing  to  the  present  unfavorable 
conditions  for  gold  mining. 

In  the  placer-gold  district  northeast  of  Lake  Titicaca, 
the  natives  continue  to  wash  gold  along  the  banks  of 
several  gold-bearing  streams.  The  entire  gold  produc- 
tion for  the  year  probably  came  from  this  source.  It  is 
suppo.sed  that  some  of  this  gold  is  surreptitiously  taken 
across  the  border  into  Peru  without  the  payment  of 
customs  duties,  and  hence  not  accounted  for  in  the 
figures  of  annual  production. 

The  operations  on  the  Tipuani  River  have  been  con- 
fined to  development  work  carried  on  by  the  Bolivian 
Gold  Exploration  Co.,  a  North  American  concern,  that 
owns  and  controls  the  principal  placer  deposits  of  the 


lower  course  of  the  river,  a  region  which  was  formerly 
fairly  productive.  The  company  has  been  engaged  in 
the  construction  of  a  ten-mile  ditch,  which  has  taken 
considerable  time,  owing  to  adverse  climatic  conditions, 
scarcity  of  labor,  and  difficult  construction.  It  wa,' 
necessary  to  build  nine  tunnels.    The  ditch  will  be  com- 
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pleted  in  March,  1920,  when  water  taken  from  the 
Gritado  River  will  afford  ample  power  for  the  con- 
tinuous operations  of  the  hydraulic  elevators  installed 
on  the  Colorado  playa.  Active  operations,  however, 
were  to  begin  Jan.  1,  1920,  as  the  water  supply  during 
the  wet  season  was  considered  sufficient  to  run  the 
operations  until  the  completion  of  the  ditch. 


How  To  Record  Steel -Tape  Readings 
By  S.  H.  Hamilton 

Written  exclusively  for  Engintcniiy  and  Mining  Journal 

A  mine  survey  free  from  errors  is  a  necessary  pre- 
requisite to  successful  operation.  Hardly  anything  is 
so  difficult  as  high  precision  under  the  conditions 
existing  in  most  mines.  Checking  horizontal  angles 
and  checks  on  vertical  angles  are  practiced.  Dis- 
tance measurements  present  a  real  difficulty.  What  is 
so  annoying  as  to  find  in  the  office  a  distance  given 
that  "looks  wrong""?  Suppose  your  recollection  of  a 
"shot"  was  that  "the  distance  was  about  a  hundred 
feet,"  but  the  notes  as  taken  indicate  "89.0."  A  lot  of 
time  and  energy  are  wasted  in  wondering  if  the  notes 
ought  to  have  read  98.0.  Finally,  vou  get  into  your 
"digging  clothes"  to  check  it  up. 

The  next  time  you  have  a  measurement  to  record 
"in  the  hole"  where  you  can  hardly  see,  where  the 
ground  is  dangerous  and  you  are  afraid  of  gas.  just 
remember  the  little  trick  of  "making  money"  you 
learned  in  your  youth.  Place  the  tape  near  the  place 
to  be  permanently  recorded,  under  the  page  of  the 
note  book.  Then  rub  over  the  page  with  the  end  of 
the  pencil  or  a  lead  bullet.  Then  mark  the  exact  point 
with  an  arrow.  The  result  is  a  reproduction  of  the 
numbers  and  marking  upon  the  tape,  and  may  be  read 
accurately  in  the  office. 


Uruguay  has  local  supplies  of  granite,  marble,  porphyry, 
limestone  in  limited  quantities,  and  cement,  according  to 
the  Bureau  of  Foreign  and  Domestic  Commerce.  There  is 
also  abundance  of  excellent  clay  for  brickmaking,  but  it 
has  not  been  fully  utilized.  No  clay  rooting  tiles  or  sewer 
pipe  are  made  in  Uruguay.  All  tire  bricks  and  plaster  of 
paris  are  also  imported.  There  is  a  developine:  demand 
for  many  types  of  construction  tools  and  machinery,  and 
for  heatins  and  elevator  installations. 
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New  Mining  Fields  in  Eastern  Nicaragua 

Low-grade  Gold  Ores  in  Quantity — Two  Types  of  Veins — Present  Production  Is  the  Result  of 

Mining — Railroad,  New  Ore-Treatment  Methods  and  Large-Scale  Operations 

Are  Necessary  for  Profitable  Production 

By  Louis  Garbrecht 

Written  exclusively  tor  Engineering  and  Mining  Journal 


NICARAGUA  is  the  largest  of  the  Central  Ameri- 
can republics.  Its  area  is  49,200  square  miles, 
and  its  population,  690,000.  In  natural  resources 
it  is  by  far  the  richest,  although  the  least  developed,  of 
all  of  the  countries  lying  immediately  north  of  the  Pan- 
ama Canal.  The  United  States  should  have  a  special  in- 
terest in  the  development  of  the  country,  for,  by  the 
terms  of  the  lease  to  our  Government  of  the  Nicaraguan 
canal  route,  and  the  acquisition  of  a  coaling  station  in 
the  Bay  of  Fonseca,  on  the  Pacific,  and  another  coaling 
station  on  Corn  Island,  in  the  Caribbean,  Nicaragua  will 
be  brought  as  close  politically  as  Cuba  and  Panama  are. 


LOUIS    GARBRECHT 

Nicaragua  is  the  backward  child  of  the  Central  Amer- 
ican family  of  republics.  The  necessity  to  provide  shel- 
ter, food,  and  clothing,  which  elsewhere  forms  the  prin- 
cipal incentive  to  progress,  is  lacking,  or,  if  it  does  exist, 
is  present  only  to  slight  extent.  Gifted  by  nature  with 
an  equable  and  mild  climate  and  with  an  abundance  of 
ever-ripening  foods,  the  natives  are  innocent  of  the  re- 
curring problems  that  daily  spur  the  average  house- 
holder in  less  favored  countries  to  efforts  which  make 
for  civilization  and  advancement,  even  though  the  under- 
lying cause  for  this  same  average  householder's  efforts 
may  have  been  only  to  keep  one  lap  ahead  of  the  rent 
agent  or  the  income-tax  collector. 

History  records  that,  after  a  severe  storm,  Columbus 
landed  on  the  eastern  coast  of  Nicaragua  and  offered 
thanks  for  his  safe  delivery.  The  cape  near  which  Jie 
landed  is  known  today  as  "Cabo  Gracias  a  Dios."  A 
mining  engineer  who  had  occasion  to  land  on  about  the 
same  spot,  but  more  recently,  maintains  that  Columbus 
offered  his  thanks  to  God  not  on  landing  but  on  leaving 
the  place.    However,  allowances  must  be  made.    Mining 

'"No   grub." 


engineers  who  nowadays  are  engaged  in  trying  to  make 
a  gold  mine  pay  with  the  price  of  an  ounce  of  gold  an- 
chored to  a  fast-sinking  $20.67  are  likely  to  be  in  a 
cynical  mood.  But  there  is  no  moral  obloquy  in  stating 
that  400  years  of  contact  with  civilization  has  worked 
little  change  in  eastern  Nicaragua  and  its  inhabitants. 
A  machete,  an  iron  cooking  pot,  an  axe,  a  muzzle  loader 
and  a  mosquito  bar  are  the  essentials  with  which  the 
native  starts  a  household  of  his  own.  The  number  of 
his  implements  need  never  be  increased  to  enable  him  to 
raise  a  family  in  health,  wealth,  and  happiness.  He 
cares  not  for  the  joys  that  come  with  the  finding  of  the 
pay-streak  after  painful  search  along  the  elusive 
stringer.  Neither  does  he  know  of  the  worries  result- 
ing when  the  consumption  of  cyanide  climbs  to  two 
pounds  per  ton,  nor  of  the  moral  involved  where  a 
cyanide  plant  has  been  installed  under  conditions  requir- 
ing oil  flotation.  Wealth  means  nothing  to  him.  Fortu- 
nately, however,  he  has  cultivated  a  taste  for  white 
man's  food,  and  "plun  apo'"  are  the  magic  words  which 
send  terror  into  his  soul,  located  in  his  stomach,  and 
drive  him  to  toil. 

On  the  coins  and  also  on  the  seal  of  Nicaragua,  a 
number  of  volcanoes  appear  as  the  decoration.  They  are 
symbolic  not  only  of  its  geologic  but  of  its  political 
history  as  well.  Up  to  the  revolution  of  1909,  when 
Zelaya  was  ousted  with  the  aid  of  American  marines, 
and  order  restored,  the  political  history  was  rather 
turbulent.  The  long-continued  disturbances  retarded 
growth  and  progress.  In  the  last  decade,  however, 
political  Nicaragua  has  reformed.  Revolutions  at  pres- 
ent are  decidedly  unfashionable.  A  small  garrison  of 
American  marines,  acting  as  a  legation  guard,  has  per- 
haps contributed  to  make  the  reformation  effective. 

Geographically,  Nicaragua  is  divided  into  two  parts, 
the  Pacific  slope,  generally  referred  to  as  the  "interior," 
and  the  Atlantic  slope,  referred  to  as  the  Costa  Atlan- 
tica.  The  latter  division  constitutes  about  two-thirds  of 
the  area  of  the  country,  but  contains  only  about  10 
per  cent  of  the  population.  At  an  earlier  period  it  was 
known  as  the  "Mosquito  Coast,"  not  from  the  abund- 
ance of  mosquitoes,  however,  but  because  of  the  fact 
that  Meskit  Indians  inhabited  it.  At  a  still  earlier  time 
it  was  a  part  of  the  Spanish  Main  of  the  days  of  the 
pirates.  Descendants  of  these  pirates,  grave,  religious 
folk,  are  still  the  dominant,  coastwise,  seafaring  people. 

The  interior  is  fairly  well  developed.  It  has  several 
hundred  miles  of  roads  and  about  170  miles  of  railroad. 
Most  of  the  towns  and  villages  are  connected  by  tele- 
graph. In  the  past,  whatever  disturbances  have  arisen 
have  been  confined  chiefly  to  this  portion  of  the  country. 
This  applies  to  geological  as  well  as  political  unheavals. 
Eastern  Nicaragua  as  far  west  as  latitude  84°  15' 
formed  part  of  the  Mosquito  reserve,  which  for  a  long 
time  was  under  British  dominion,  but  in  1894  was  ceded 
back  to  Nicaragua.  Being  but  sparsely  settled  and 
rather  inaccessible,  its  potential  wealth  in  minerals  and 
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timber  unknown,  it  was,  in  politics,  treated  as  the  Cin- 
derella of  the  Nicaraguan  states. 

The  Atlantic  coast  has  little  in  common  with  the 
interior.  Hardly  sufficient  time  has  elapsed  since  its 
union  with  the  interior  for  it  to  have  become  fully  amal- 
gamated with  the  rest  of  the  country.  Its  climate  and 
natural  resources,  the  industries  of  the  people  and  the 
very  people  themselves  are  different,  and  until  recently 
the  coast  used  a  different  coinage  and  had  different 
custom  laws.  The  people  of  the  interior  are  Indo- 
Spanish.  Those  on  the  coast  are  chiefly  Indians, 
negroes  coming  next  in  number,  and  a  sprinkling  of 
Indo-Spanish  officials  and  foreigners.  Although 
Spanish  is  the  official  language,  English  is  more  com- 
monly spoken.  There  is  little  communication  with 
the  interior  except  by  telegraph,  as  neither  roads  nor 
railroad  connect  the  two  divisions.  Locally  all  com- 
munication is  along  navigable  rivers  or  along  the  coast. 
Bluefields  is  the  only  town  of  any  consequence.  At 
present  it  is  the  only  port  on  the  Atlantic  coast.  Its 
chief  intercourse  is  with  New  Orleans. 

Owing  to  the  lack  of  transportation  and  general  inac- 
cessibility, eastern  Nicaragua  is  little  known  or  pros- 
pected. From  a  prospector's  point  of  view  it  is  prac- 
tically a  virgin  territory,  and,  with  the  exception  of  gold, 
the  mineral  resources  are  unknown.  At  present,  gold 
and  silver  are  the  only  metals  mined  on  a  commercial 
.scale,  although  fairly  large  deposits  of  copper  and  high- 
grade  hematite  ores  have  been  discovered  and  developed 
within  the  last  three  years.  Silver  is  found  associated 
with  gold  in  the  gold-quartz  veins,  but  is  of  minor  im- 
portance. 

In  the  limited  areas  where  sedimentary  rocks  are  ex- 
posed, indications  of  the  presence  of  oil  were  noted. 
Specimens  of  gilsonite,  manjak,  and  other  residual  de- 
posits of  petroleum  have  been  found  in  a  number  of 
places.  From  samples  of  shale  found  in  the  Chontales 
district,  both  petroleum  and  paraffin  were  distilled.  In 
several  localities  the  geological  conditions  are  favor- 
able for  the  finding  of  oil  in  commercial  quantities. 
The  conditions  essential  for  a  productive  oil  or  gas 
field  are  present,  such  as  large  bodies  of  bituminous  rock, 
structural  conditions  favorable  for  oil  accumulation  in 
porous  beds,  and  a  non-porous  cover.  It  is  probable  that 
coal  will  also  be  found.  Although  no  deposit  came  under 
my  observation  while  on  a  geological  reconnoissance, 
geological  conditions  are  favorable  for  coal. 

In  the  present  state  of  development  of  the  mineral 
resources,  gold  is  the  only  metal  of  importance  that  is 
mined.  Placer  gold  has  probably  been  produced  since 
the  days  of  the  earliest  Spanish  fortune  hunter.  With 
an  instinct  for  finding  the  precious  metals  that  was 
almost  uncanny,  these  early  prospectors  and  their  native 
imitators  worked  most  of  the  placer  ground  of  the  acces- 
sible regions.  Eastern  Nicaragua  was  an  uninviting 
field  for  the  hardy  explorers,  and  it  still  remains  a  diffi- 
cult country  for  prospecting,  on  account  of  the  rank 
growth  of  the  vegetation  and  heavy  capping  of  soil, 
obscuring  whatever  signs  of  mineralization  may  be  pres- 
ent on  the  surface. 

Placers  were  the  source  of  most  of  the  gold  produced, 
until,  in  recent  years,  the  introduction  of  modern  meth- 
ods of  treatment  permitted  the  profitable  working  of 
the  medium  and  low-grade  gold-quartz  veins  of  some- 
what refractory  nature.  Most  of  the  gold  now  pro- 
duced comes  from  the  operation  of  a  number  of  small 
mines  working  a  medium-grade  ore.  Nearly  "H  of  the 
producing  mines  are  owned  by  American  capital.    The 


export  of  gold  and  silver   from  Nicaragua,   in  recent 
years,  is  as  follows: 

Year  Gold  Silver 

1916    ';    9.38,943 $     9,330 

1917  925,628 135,469 

1918  1,245,484 227,623 

The  total  production  of  gold  is  slightly  larger  than 
the  amount  shown  in  the  export  figures,  as  some  gold, 
principally  placer,  is  used  locally  for  the  manufacture 
of  jewelry.  The  export  of  gold  from  eastern  Nicaragua 
was,  in  1917,  $429,072;  in  1918,  $495,761;  in  1919, 
$680,000  (estimated).  The  increase  in  production  in 
1919  was  due  to  the  regular  production  during  the  year 
of  the  Eden  Mining  Co.,  operating  in  the  Pis-Pis 
district. 

Geology  of  the  Important  Districts 

Eastern  Nicaragua,  in  a  large  measure,  is  overlain  by 
a  series  of  volcanic  flows,  consisting  chiefly  of  andesites 
and  gabbros,  probably  of  Tertiary  age.  Sedimentary 
rocks,  usually  limestone  or  shale,  occur  in  a  number  of 
places  in  isolated  patches  and  of  limited  area  in  extent. 
However,  it  is  likely  that  they  underlie  all  of  the  area 
covered  by  the  volcanic  flows,  excepting  those  occupied 
by  granite  intrusions.  In  no  instance  were  sedimentary 
rocks  observed  whose  exposures  could  be  traced  in  any 
one  direction  for  more  than  ten  to  twelve  miles.  Usually 
the  area  exposed  was  much  smaller.  Sedimentaries  some- 
times occur  in  small  blocks  or  in  narrow  strips  several 
hundred  yards  wide  and  up  to  several  miles  in  length. 

The  isolated  blocks  of  sedimentaries  apparently  are 
not  connected,  and  represent  various  horizons  strati- 
graphically.  Some  of  the  blocks  present  a  horizontal 
stratification,  which  makes  them  appear  as  metamor- 
phosed float-blocks,  resting  on  the  instrusives,  having 
been  detached  from  the  main  masses  at  the  time  of  the 
intrusion  of  the  poi-phyries.  It  is  more  probable,  how- 
ever, that  these  seemingly  detached  blocks  represent 
the  re-exposed  crests  or  peaks  of  sedimentary  rocks  of  the 
period  preceding  that  of  the  volcanic  flows  which  buried 
them.  Both  limestone  and  shale  occur  in  the  Siuna  dis- 
trict and  also  to  the  northwest  of  the  Pis-Pis,  and  again 
between  Tunky  and  Oconguas,  at  Monte  Carmelo,  and 
on  the  Zopilote  River  and  other  places. 

Granite  intrusions  occur  in  a  number  of  places. 
Among  the  largest  areas  found  are  those  at  Waukiwas 
and  Wawa  districts.  Another  large  area  is  to  the  north 
and  northwest  of  the  Pis-Pis  and  Siuna  districts. 
Smaller  intrusions  of  granite  were  found  a  few  miles 
southeast  of  Tunky  a:ul  at  a  numoer  of  other  places. 

Gold  in  varying  amounts  occurs  at  Waukiwas  in  the 
granite.  At  Siuna  a  block  of  sedimentaries  has  been 
intruded  by  a  number  of  dikes  of  andesite,  and  the 
whole  mass  is  more  or  less  mineralized,  thus  making 
the  block  a  body  of  low-grade  gold  ore,  which  has  been 
worked  for  a  number  of  years.  Quartz  veins  are,  how- 
ever, the  chief  source  of  gold  throughout  eastern  Nicara- 
gua. They  havo  a  wide  range  of  distribution.  Their 
mode  of  occurrence  in  the  volcanic  flows  and  their  gen- 
eral characteristics  are  similar  in  nearly  all  the  districts. 
They  are  most  numerous  in  the  Pis-Pis  district,  and  it 
is  here  that  they  are  of  greatest  commercial  impor- 
tance. 

The  mineralized  area  of  the  Pis-Pis  district  embraces 
a  strip  fifteen  miles  long  and  about  three  miles  wide. 
It  is  drained  by  the  Pis-Pis,  Banbano,  and  Tunky  rivers, 
tributaries  of  the  Wanks  and  Prinzapolca  rivers.    Topo- 
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graphically  this  region  is  rugged,  consisting  of  a  series 
of  sharp-crested  hills  and  spurs,  alternating  with  deep 
gorges.  The  ridges  rise  to  a  maximum  height  of  about 
1,800  ft.,  culminating  in  the  conical-shaped  peak  known 
as  Wawa,  seven  miles  to  the  northeast  of  the  district. 
The  latter  is  about  3,500  ft.  in  elevation  and  is  the  high- 
est peak  in  the  district.  The  country  rock  consists  prin- 
cipally of  augite-andesite,  cut  by  dikes  of  andesite  of  a 
later  period  and  differing  slightly  in  texture  and  ap- 


The  veins  are  the  filling  of  the  primary  fissures.  They 
are  only  slightly  mineralized,  and  the  gold  in  them 
ranges  in  value  from  $3  to  $8  per  ton.  Only  the  surface 
ores  of  the  veins  have  been  mined,  as  the  unoxidized 
portion  is  slightly  refractory,  necessitating  fine  grind- 
ing and  cyanidation.  Under  present  conditions  and 
costs  this  method  of  treatment  would  not  be  profitable 
on  ores  of  the  grade  indicated. 

The  other  system  of  veins  represents  a  filling  of  sec- 


IIAP    OF    EASTERN    NICARAGUA 


pearance.  Towai'd  the  northeastern  part  of  the  district 
a  more  acidic  phase  of  the  andesite  is  found,  and  still 
further  to  the  northeast,  in  the  area  embraced  by  Wawa 
Peak  and  its  foothills,  the  rocks  are  reported,  by  the 
late  Major  Cassius  E.  Gillette,  to  consist  entirely  of 
rhyolite. 

There  are  two  systems  of  veins  in  the  district.  The 
first  consists  of  a  series  of  prominent  quartz  ledges, 
averaging  from  twenty  to  thirty  ft.  in  width  and  with  a 
maximum  width,  in  places,  of  70  to  78  ft.  These  can  be 
traced   for  distances   from  2,000  ft.   up   to  two   miles. 


ondary  fissures  as  compared  with  the  primary  fissures. 
They  are  pi-obably  of  a  later  period,  and  may  be  con- 
sidered to  be  supplementary  to  the  first.  Their  miner- 
alization is  considerably  greater  than  that  of  the  first 
group,  and  the  gold  content  is  higher.  They  are  much 
smaller  in  size,  and  are  not  traceable  to  a  great  length. 
The  general  direction  of  the  strike  of  both  systems  is 
northeast  to  southwest.  The  veins  of  the  second  group 
usually  strike  at  an  oblique  angle  to  the  larger  veins  and 
not  at  a  great  distance  from  them,  but  so  far  as  known 
no  instance  of  their  intersection  has  been  recorded. 
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Most  of  the  large  veins  are  easily  traceable.  In  many 
places  they  outcrop  boldly,  forming  cl-.T-like  ridges  of 
quartz,  which  are  a  prominent  feature  of  the  landscape. 
Being  harder  than  the  inclosing  rocks,  they  weather 
less  readily  and  therefore  form  the  top  of  all  the  main 
ridges  and  spurs.  With  but  few  exceptions,  all  the  prin- 
cipal ridges  as  well  as  the  spurs  occurring  within  the 
mineralized  zone  contain  one  or  more  veins.  In  one  area 
of  about  four  square  miles,  no  less  than  twenty-six  dis- 
tinct and  separate  veins  have  been  found. 

The  smaller  or  secondary  veins  carry  a  fine-grained 
hematite  and  heav>'  sulphides,  consisting  of  zinc-blende, 
galena,  chalcopyrite,  and  pyrite.  Gold  is  associated  in 
these  veins  with  the  disseminated  blende.  In  some  of 
the  veins  the  sulphides  occur  in  banded  structure.  The 
sulphides  in   the  upper  zones  have  been  oxidized   and 
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leached.  The  assays  are  therefore  slightly  higher  than 
in  the  unoxidized  portion,  but  only  proportionately  to 
the  difference  of  the  specific  gravity  of  the  two  classes 
of  ore.  No  secondary  enrichment  of  gold  and  silver  has 
been  observed.  Pay  ore  consists  of  mineralized  wall 
rock,  as  well  as  of  the  vein  filling.  Ore  occurs  in  shoots, 
and  the  assays  are  irregular,  averaging  around  $12  per 
ton  for  the  whole  district  for  this  class  of  veins. 

The  larger  veins  consist  of  a  coarsely  crystalline 
quartz  carrying  small  amounts  of  disseminated  pyrite. 
The  gold  is  associated  with  the  pyrite.  Assays  are  not 
uniform  in  these  veins,  vai-ying  between  $3  and  $8. 
Thei-e  are  shoots  in  some  of  the  veins,  notably  the 
Vesuvio,  Highland  Mary,  Neptune,  Mars,  and  the  Comal, 


which  contain  ore  averaging  $6  per  ton.  The  Vesuvio 
vein  of  the  Constancia  mine  has  a  shoot  2,500  ft.  in 
length,  averaging  $5.90  per  ton.  The  Neptune  has  one 
of  almost  equal  length  averaging  slightly  higher.  As  a 
rule,  however,  the  assays  of  the  larger  veins  are  lower, 
averaging  about  $4.50  per  ton  for  the  district.  The 
available  tonnage  of  this  ore  is  immense,  as  may  be 
deduced  from  the  fact  that  fourteen  large  veins  are 
known.  A  few  of  them  have  been  partly  developed, 
showing  a  length  ranging  from  2,000  ft.  up  to  two 
miles. 

Gold  Production 

Gold  from  quartz  veins  has  been  produced  in '  the 
Pis-Pis  district  for  about  thirty  years.  The  district 
has  a  recorded  production  of  from  $12,000,000  to 
$14,000,000.  Among  the  largest  producers  have  been 
the  Bonanza,  Concordia,  Leticia,  Constancia,  Siempre 
Viva,  Lone  Star,  and  the  Eden.  Most  of  the  production 
represents  gold  obtained  from  the  working  of  the  oxi- 
dized portions  of  the  veins  and  mantos.  Excepting  the 
Constancia  and  Eden  mines,  mining  was  carried  on  by 
individuals  or  small  stock  companies  in  a  haphazard 
fashion.  Having  limited  capital,  only  the  simplest  and 
cheapest  plants  were  installed,  and,  therefore,  only  the 
oxidized  ores  could  be  treated.  Light  stamps  and  Hunt- 
ington mills  were  used  for  crushing.  The  latter  proved 
exceptionally  efficient  for  this  ore.  At  the  Bonanza 
mine,  ore  was  mined  and  milled,  including  cyanidation 
of  the  tailings,  for  $3.50  per  ton.  However,  all  the  ores 
amenable  to  this  cheap  method  of  treatment  have  been 
exhausted,  and  the  cost  of  mining  and  milling  the  sul- 
phide ores  is  much  greater. 

Besides  the  Pis-Pis  district,  the  Siuna,  Oconguas, 
Wawa,  Siquia,  and  the  Indian  River  districts  have  pro- 
duced considerable  gold.  Among  the  largest  individual 
producers  in  these  districts  are  the  La  Luz  and  Los 
Angeles,  Potosi,  Guapinol,  Topaz,  and  others.  Of  these 
the  La  Luz  mine  is  the  only  one  now  operating.  In 
these  districts,  as  is  the  case  in  the  Pis-Pis,  only  the 
oxidized  portions  of  the  veins  have  been  worked. 

In  addition  to  the  producing  mines,  there  are  a  num- 
ber of  promising  properties  that  lack  only  equipment  to 
put  them  in  the  producing  class.  Of  the  more  promi- 
nent are  the  America  mine,  in  the  Bana  Cruz  district, 
and  the  Oro  Pino  and  Guapinol,  in  Oconguas.  The 
America  has  about  40,000  tons  of  $12  ore  blocked  out. 
During  the  last  few  years  there  has  been  a  tendency  in 
the  Pis-Pis  district  toward  consolidation  of  groups  of 
the  smaller  mines.  Recently  Philadelphia  capital  has 
acquired  control  of  the  Concordia,  Lone  Star,  and  the 
Bonanza  groups  of  mines.  The  company  is  the  Nica- 
raguan  Mines  Co.  This  practically  completes  the  con- 
solidation of  all  producers  into  three  operating  com- 
panies, the  Eden  and  the  Constancia  Consolidated  being 
the  other  two. 

The  Eden  Mining  Co.,  a  subsidiary  of  the  Tonopah 
Mining  Co.,  bought  a  mining  area  of  nine  square  miles 
from  the  Panama  Mining  Co.,  together  with  properties 
of  the  Morning  Star  and  Mars  mines.  On  the  prop- 
erties no  less  than  thirty  veins  are  knowni.  Of  these, 
the  Eden,  Culebra,  Hidden  Treasure,  Philadelphia,  and 
Moi-ning  Star  are  second-group  veins,  containing  a 
higher  grade  of  ore  and  averaging  about  $12  per  ton. 
Under  present  operating  conditions  only  ore  of  the 
second  group  of  veins  can  be  profitably  treated. 

The  company  introduced  modern  methods  of  mining 
and  milling,  and  was  the  first  to  treat  successfully  the 
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unoxidized  ores  uf  the  district.  It  has  now  in  operation 
a  modern  mill  and  cyanide  plant  of  about  140  tons' 
capacity  and  a  hydro-electric  plant  of  1,000  hp.  Work 
was  started  in  1915,  but  the  mine  did  not  produce 
regularly  until  the  end  of  1918,  when  construction  work 
was  completed.  Because  of  delays  occasioned  by  the 
war,  litigation  and  other  causes,  some  of  them  avoid- 
able, construction  costs  were  excessive. 

The  Constancia  Consolidated,  comprising  the  Con- 
stancy and  Siempre  Viva  groups,  is  next  in  importance. 
With  a  somewhat  smaller  equipment  than  the  Eden, 
the  mine  handles  about  100  tons  per  day.  The  ore 
treated  is  similar  to  that  of  the  Eden  and  is  of  about 
the  same  value. 

The  Rosita  disseminated  copper  deposit  was  developed 


Bana  Cruz,  Waukiwas,  Wawa,  and  several  points  in  the 
vicinity  of  the  Rosita  deposit. 

Iron  ores  occur  in  massive  lenticular  bodies  in  ande- 
site  and  ferro-magnesian  rocks,  usually  near  the  con- 
tact of  these  with  sedimentary  rocks.  The  orebodies 
consist  of  a  series  of  lenses,  very  hard  and  massive  in 
structure.  They  vary  in  extent  from  a  half  acre  to 
ten  acres.  The  belt  along  which  the  outcrops  occur 
has  been  traced  for  about  forty  miles,  extending  from 
a  point  directly  cast  of  Pis-Pis  in  a  southeasterly  direc- 
tion to  the  low  country  of  the  Sangsang\vas  River. 
Lenses  or  veins,  the  latter  consisting  of  specular  hem- 
atite, were  observed  near  Tunky,  north  and  northeast 
of  the  Rosita  mine,  at  the  mouth  of  the  Oconguas 
River  and  on  the  Sangsangwas  River. 


MILL    AND    cyanide    tUA:> T,    1z.UL 


by  the  Tonopah  Mining  Co.  in  1917  and  1918.  The  mine 
is  situated  upon  the  Banbano  River,  about  six  miles 
from  Tunky.  The  ore  deposit  is  in  the  form  of  a  steep 
mound,  several  hundred  feet  in  height.  It  consists  of 
an  acid  porphyry  intrusion,  carrying  disseminated  pyrite 
and  chalcopyrite,  in  andesite.  Gold  occurs  associated 
with  the  sulphides. 

In  places  the  surface  shows  an  iron  capping  stained 
(vith  copper  carbonates.  The  deposit  carries  zones  of 
secondary  enrichment  containing  a  copper  up  to  10 
per  cent  and  assaying  in  gold  high  enough  to  have 
caused  the  zones  to  be  worked  in  the  past  for 
the  gold  content  alone.  One  and  a  quarter  million  tons 
of  ore  have  been  developed  by  churn  drilling.  The  ore 
assays  over  5  per  cent  in  copper  and  contains  a  small 
amount  of  gold.  Other  copper  prospects,  both  veins 
;i!id   disseminated   orebodies,    have   been   discovered    in 


Close  to  the  Rosita  mine  the  outcrops  are  of  a  suffi- 
cient size  to  be  of  commercial  importance.  The  ore  is 
lew  in  phosphorus,  the  iron  content  being  about  65  per 
cent.  As  the  ore  is  harder  than  the  inclosing  rocks, 
it  outcrops  boldly,  forming  the  crest  of  rather  steep 
hills.  There  is  practically  no  overburden  present,  and 
therefore  the  limits  of  the  orebody  on  the  surface  are 
clearly  discernible.  Four  of  the  larger  bodies,  all  in 
close  proximity  to  each  other,  have  an  estimated  ton- 
nage of  about  25,000,000.  The  total  amount  of  iron 
ore  likely  to  be  found  in  the  belt  cannot  be  estimated 
without  extensive  exploratory  work. 

Nicaragua,  like  most  of  Central  America,  has  no 
primeval  forests.  Trees  are  of  comparatively  recent 
growth.  Numerous  evidences  tend  to  prove  this.  In 
the  vicinity  of  mines  many  kinds  of  hard  woods  are 
found.      In   fact,    although    the   variety    is   large,    the 
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available  supply  is  not.  However,  timber  sufficient  for 
mining  and  construction  purposes  may  be  had  free  on 
g-overnment  lands.  The  most  commonly  used  woods 
are  the  Santa  Maria,  binbanyank,  ironwood,  zapotilla, 
nispero,  and  a  few  remaining  mahogany  and  cedars. 

In  many  of  the  districts  a  lack  of  cheap  power  has 
been  one  of  the  principal  obstacles  to  the  successful 
operation  of  the  mines.  The  supply  of  wood  is  inade- 
quate to  permit  of  its  use  for  fuel.  Excepting  in  the 
Pis-Pis  district,  waterfalls  are  not  near  enough  to  the 
mines  to  make  their  power  available  for  use  to  the 
small  operators.  The  rainfall  is  heavj',  averaging  120 
in.  per  year.  Streams  are  numerous,  and,  in  their  up- 
per courses,  falls  and  rapids  are  of  frequent  occurrence. 
The  number  of  power  sites  available  within  a  range  of 
perhaps  twenty-five  miles  of  any  mining  district  is  suf- 
ficient to  supply  all  the  power  likely  to  be  required. 

Labor  is  plentiful  and  cheap.  Even  allowing  for  the 
lower  efficiency,  it  is  cheaper  here  than  it  is  in  the 
United  States.  Miners  receive  from  $1.60  to  $2  per 
day,  mechanics  a  slightly  higher  wage,  and  common 
labor  receives  $1.30  per  day.  The  latter  are  usually 
Mosquito  Indians.  The  miners  are  Indo-Spanish,  and 
the  skilled  mechanics  West  Indian  negroes.  Wages 
have  advanced  to  some  extent  during  the  last  few  years, 
but  the  increase  has  only  been  equal  to  the  amount  of 
the  increased  cost  of  food  per  day  per  man. 

Transportation 

Railroads  and  roads  are  conspicuous  by  their  absence. 
The  only  wheeled  vehicles  on  the  east  coast  of  Nica- 
ragua are  the  two-wheeled  carts  seen  on  the  streets  of 
Eluefields.  As  previously  mentioned,  the  rivers  are  the 
natur£.l  means  of  general  transportation  and  communi- 
cation. Locally,  at  the  mines,  freight  is  transported 
by  mules  or  pack  oxen.  Two  hundred  pounds  is  the 
average  load  per  animal.  Heavy  pieces  of  freight  are 
dragged  on  mud  sleighs.  The  trails  in  the  dry  season 
are  passable,  but  in  the  wet  season  they  can  be  traveled 
over  safely  only  by  amphibians.  In  the  level  stretches, 
the  trails  get  in  a  condition  that  resembles  pea  soup- 
too  thick  to  make  them  navigable  and  too  thin  to  sup- 
port animals  with  a  load.  Freight  charges  from  New 
Orleans  to  the  mines  in  the  Pis-Pis  district  are  from 
$120  to  $140  per  ton  for  ordinary  supplies,  and  higher 
for  heavy  pieces.  Gasoline  towboats  are  used  on  the 
rivers  up  to  the  head  of  navigation,  from  which  point 
the  freight  is  poled  in  bateaux  by  Indians. 

Mining  Laws 

The  mining  laws  of  the  country  are  excellent.  The 
interpretation  of  them  by  some  of  the  local  mining 
judges  leaves  something  to  be  desired.  Taxes  are  mod- 
erate, and  are  of  two  kinds,  pertenencia  tax  and  capital 
tax.  On  gold  it  is  necessary  to  pay  an  export  tax.  The 
capital  tax  is  a  late  innovation,  and  was  introduced  by 
the  American  financial  advisors.  As  is  well  known,  the 
finances  of  the  country  are  being  administered,  more  or 
less  benevolently,  by  American  bankers.  Mining  ma- 
chinery pays  no  duties,  and  all  mining  supplies  are 
admitted  duty  free.  The  government  generally  favors 
the  exploitation  of  mines,  and  is  particularly  friendly 
toward  American  capital.  Tha  government  grants  no 
concessions,  but  special  contracts  may  be  entered  into 
with  it.  Coal  and  petroleum  can  be  exploited  only  under 
a  special  contract. 

The  lack  of  a  cheap  and  efficient  means  of  transpor- 
tation is  the  only  hindrance  to  the  successful  exploita- 


tion of  the  copper,  iron,  and  the  low-grade  gold  deposits 
of  eastern  Nicaragua.  The  mines  are  situated  from  40 
to  110  miles  in  an  air  line  from  the  coast.  The  country 
to  be  traversed  is  rich  in  agricultural  possibilities.  It 
is,  therefore,  hard  to  explain  just  why  no  railroad  has 
been  built  to  them.  Gold  mining  on  a  large  scale  in  the 
Pis-Pis  district  and  elsewhere  has  great  nossibilities, 
but  it  would  be  folly  to  undertake  large-scale  enter- 
prises without  a  railroad  from  the  nearest  harbor  to 
the  center  of  operation.  The  necessity  for  a  railroad 
makes  itself  felt  particularly  during  the  construction 
period.  The  length  of  time  required  for  construction, 
without  railroad  facilities,  and  the  excessive  freight 
charges,  would  make  the  initial  cost  of  a  large-sized 
plant  prohibitive. 

With  a  railroad  it  is  probable  that  the  primary  veins 
of  the  district  containing  ore  slightly  above  the  average 
could  be  profitably  worked.  However,  I  do  not  think 
that  the  present  method  of  ore  treatment  can  be  applied 
to  the  low-grade  ores.  The  high  consumption  of  cyanide 
and  the  excessive  cost  of  fine  grinding,  due  to  high  power 
consumption  and  comparatively  low  tonnage  handled, 
are  the  principal  difficulties.  A  modified  method,  in- 
volving moderately  fine  grinding,  concentration  and  the 
cyanidation  of  the  concentrates,  may  prove  cheaper, 
but  it  is  more  likely  that  oil  flotation  will  be  the  cheapest 
and  best  suited  for  this  ore.  With  a  railroad,  it  is  also 
probable  that  the  oil-flotation  treatment  of  the  higher 
grade  of  sulphides  will  lower  milling  costs.  The  prin- 
cipal hope  for  future  dividends  by  the  companies  now 
operating  in  eastern  Nicaragua  lies  in  their  ability  to 
work  the  large  orebodies  profitably.  This  can  only  be 
done  by  first  constructing  a  railroad  and  the  initiation 
of  large-scale  operations. 


Ore  Reduction  in  Nicaragua 

At  first  sight  one  might  think  that  the  accompany- 
ing photograph  illustrates  some  form  of  divining  rod 
which  has  just  discovered  a  meteorite.  It  is  in  fact, 
however,  a  primitive  two  man-power  mill,  something 
on  the  order  of  an  arrastre,  for  grinding  rich  quartz 
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ores,  probably  in  the  presence  of  quicksilver.  A  hole 
was  cut  in  the  boulder,  in  which  was  fitted  a  forked 
branch.  The  boulder  was  then  revolved  in  a  rock  de- 
pression in  which  it  fitted,  by  two  men  chasing  each 
other  around  in  a  circle.  The  relic  was  discovered 
by  J.  E.  Spurr  in  Nicaragua. 
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The  Economic  Geology  of  Brazil 

A  Review  by  Benjamin  L.  Miller  of  an  Important  Paper  Published  by  Dr.  J.  C.  Branner  in 
Bulletin  30  of  the  Geological  Society  of  America — Dr.  Branner's 
Areal  Map  Is  Reproduced 

Written  exclusively  for  Engineering  and  Mining  Journal 


GEOLOGY  knows  no  national  boundaries,  nor  do 
geologists  confine  their  investigations  to  their 
own  countries.  In  many  instances,  even  in  the 
European  countries,  foreign  geologists  have  furnished 
the  most  valuable  contributions.  It  is  therefore  not 
surprising  to  those  familiar  with  geologic  literature  to 
learn  that  the  most  important  geologic  article  and  map 
of  Brazil  thus  far  published  are  by  a  North  American. 


J.   C.   BHANNEK 

Dr.  John  Casper  Branner,  president  emeritus  of 
Leland  Stanford  Junior  University,  a  geologist  of  inter- 
national reputation,  and  the  foremost  living  authority 
on  the  geology  of  Brazil,  has  just  published  a  geologic 
map  of  Brazil  (scale  1  :  5,000,000)  with  a  150-page  ar- 
ticle entitled  "Outlines  of  the  Geology  of  Brazil  to  Ac- 
company the  Geologic  Map  of  Brazil,"  in  Vol.  30  of  the 
Bulletin  of  the  Geological  Society  of  America.  The 
basis  and  objects  of  the  publication  are  stated  by  Dr. 
Branner  in  the  opening  paragraphs: 

"The  accumulation  of  the  data  for  a  geologic  map  of 
Brazil  was  begun  by  me  in  1874,  when  I  first  went  to, 


that  country,  and  has  been  kept  up,  as  opportunities 
cflfered,  down  to  the  present  time.  The  gathering  and 
study  of  the  material  and  the  preparation  of  the  map 
may  therefore  be  said  to  represent  the  work  of  a  con- 
siderable portion  of  a  lifetime. 

"The  data  brought  together  on  the  map  and  in  the 
accompanying  text  are  published  by  the  Geological  So- 
ciety of  America  primarily  as  a  contribution  to  the 
world's  knowledge  of  the  geology  of  America;  but,  so 
far  as  I  am  concerned,  it  is  meant  especially  to  be  of 
service  to  the  Brazilian  people,  among  whom  I  have 
spent  many  years,  to  whom  I  am  strongly  attached,  and 
in  whose  welfare  I  am  deeply  interested." 

Comprehensiveness  of  the  Work 

The  map  and  text  bring  together  in  usable  form  a 
summary  of  the  available  geologic  data  of  that  great 
country.  To  one  unacquainted  with  the  physical  char- 
acteristics of  Brazil  and  the  numerous  obstacles  that 
confront  the  geologist  there,  it  may  be  disappointing 
to  note  extensive  vacant  areas  such  as  those  in  Matto 
Grosso,  Goyaz,  and  Parana,  but  to  students  of  South 
American  geology  it  is  a  surprise  to  learn  that  there 
are  not  more  gaps.  It  is  reasonable  to  say  that  Dr. 
Branner  has  overlooked  few  sources  of  reliable  informa- 
tion. To  his  own  extensive  observations  he  has  added 
those  of  the  geologists  and  travelers  of  many  countries. 

To  make  the  work  useful  for  those  geologists  who 
may  wish  further  details,  each  state  description  includes 
a  brief  bibliography,  as  well  as  a  description  of  sources 
of  the  information  used  in  the  compilation  of  the  map. 
The  litholoc'ic  and  economic  products  of  each  geologic 
period  are  first  given,  followed  by  descriptions  of  each 
of  the  twenty-one  states. 

A  map  such  as  this  will  do  much  to  promote  further 
geologic  research  and  stimulate  the  development  of  the 
undeveloped  mineral  resources  of  Brazil.  Any  mining 
engineer  or  geologist  who  goes  to  that  great  Southern 
Republic  should  take  a  copy  of  this  valuable  publication 
with  him.  It  is  especially  timely  on  account  of  the 
increasing  interest  in  Brazil,  and  is  a  worthy  companion 
to  Dr.  Branner's  exhaustive  "Bibliography  of  the 
Geology,  Mineralogy,  and  Paleontologj'  of  Brazil,"  pub- 
lished in  Vol.  20,  pp.  1-132,  of  the  Bulletin  of  the  Geo- 
logical Society  of  America.  With  the  aid  of  these  two 
publications  it  is  comparatively  easy  for  a  geologist  or 
mining  engineer  to  familiarize  himself  with  Brazilian 
geology. 

Geological  Formations  Represented  in  Brazil 

Archean  Rocks — The  Archean  rocks  of  Brazil  include 
gneisses,  quartzites,  marbles,  and  crystalline  schists, 
with  pegmatites  and  dike  rocks.  These  rocks  contain 
deposits  of  gold,  copper,  platinum  and  tungsten  ores  and 
mica,    marble,    talc,    apatite,    graphite,   potash-bearing 
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minerals,  precious  stones,  and  excellent  building  stones, 
and  are  the  original  source  of  monazite. 

Early  Paleozoic  Rocks — The  Early  Paleozoic,  mainly 
undifferentiated,  is  made  up  principally  of  quartzites, 
schists,  itacolumites,  marbles,  itabirites,  and  some  un- 
metamorphosed  sediments.  They  contain  gold  ores  in 
the  form  of  lodes,  such  as  are  now  worked,  and  they 
were  the  source  of  the  gold  in  the  old  placer  districts. 
They  also  include  the  great  iron  and  manganese  deposits 
of  Minas  Geraes  and  Bahia. 


Carboniferous  Rocks — The  Carboniferous  period  is 
represented  by  quartzites,  conglomerates,  sandstones, 
shales,  and  limestones.  The  diamonds  and  carbonados 
of  Bahia  and  northern  Minas  Geraes  are  believed  to 
have  been  derived  from  strata  of  Carboniferous  age. 

Permian  Rocks — The  Permian  period,  which,  in  Bra- 
zil, is  unusually  well  represented  and  readily  divisible 
into  Upper  and  Lower  Permian  beds,  comprises  sand- 
stones, shales,  limestones,  and  glacial  till,  intruded  by 
eruptive  dikes  in  many  places.     The  economic  products 
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Silurian  Rocks — The  Silurian  strata  consists  of 
marine  sediments,  mainly  thin-bedded  fossiliferous 
sandstones. 

Devonian  Rocks — The  strata  of  Devonian  age  include 
conglomerates,  sandstones,  and  shales,  in  places  cut  by 
diabase  dikes.  They  are  the  supposed  source  of  the  dia- 
monds of  Parana.  They  contain  shales  used  in  the 
manufacture  of  portland  cement. 


include  the  coal  beds  of  Parana,  Santa  Catharina,  and 
Rio  Grande  do  Sul,  bituminous  shales,  and  limestones 
suitable  for  the  manufacture  of  portland  cement. 

Triassic  Rocks — The  Triassic  rocks  are  mainly  red- 
dish sandstones  with  a  maximum  thickness  of  500 
meters  or  more. 

Cretaceous  Rocks — The  Cretaceous  strata  consist  of 
limestones  and  sandstones.     The  materials  of  economic 
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importance  are  mainly  limestones  suitable  for  building- 
purposes  and  for  the  manufacture  of  lime  or  portland 
cement. 

Tertiary  Rocks — The  Tertiary  rocks  consist  of  fresh, 
brackish-water,  and  marine  sediments.  They  contain 
some  lignites,  bituminous  shales,  and  clays. 

Quaternary  Rocks — The  Quaternary'  sediments  con- 
sist mainly  of  alluvial  materials. 

Resume  of  the  Geological  Features  of  the 
Brazilian  States 

Acre — The  territory  of  Acre  comprises  Late  Tertiarj' 
undisturbed  sands  and  clays,  through  which  wind  slug- 
gish streams.  The  region  is  one  of  dense  forests  and 
no  roads.     Gold  is  reported  from  some  streams. 


sands,  manganese,  bituminous  shales,  limestones,  and 
potter>'  clays.  Nitrate  of  potash  has  been  obtained  from 
cave  deposits,  and  salt  has  been  leached  from  the  earth 
of  old  lake  beds.  The  undeveloped  mineral  resources 
consist  of  marbles,  iron  and  copper  ores,  mica,  talc, 
graphite,  grindstones,  whetstones,  and  limestones  and 
clays  suitable  for  the  manufacture  of  portland  cement. 

Ceard — The  Ceara  strata  consists  mainly  of  Archean 
granites,  gneisses,  and  schists,  but  with  some  Permian, 
Cretaceous,  Tertiary,  and  Quaternary  sediments.  Gold 
has  been  placered  in  several  places.  Iron  ores  are 
abundant  in  many  places,  but  are  not  worked.  Copper 
ore,  bituminous  shale,  marbles,  limestones,  and  other 
minerals  are  known,  but  their  importance  is  undeter- 
mined. 


NATURAL  BRIDGE   NEAR   DLAMANTINA.    illXAS    GERAES 


Alafioas — The  rocks  of  Alagoas  are  mainly  Archean 
rocks.  There  are  some  Tertiary  sediments  along  the 
seacoast,  and, some  areas  of  old  Paleozoic  and  Permian 
rocks.  Limestones  and  bituminous  shales  constitute  the 
known  geologic  resources. 

Amazonas — The  State  of  Amazonas  contains  mainly 
late  Tertiary  and  Quaternary  deposits,  but  contains  two 
large  areas  of  Archean  rocks  and  smaller  areas  of  Silu- 
rian, Devonian,  and  Carboniferous  sediments.  Gold  is 
found  in  some  of  the  headwaters  of  the  rivers.  Lime- 
stones, clays,  and  granites  are  abundant  in  various  por- 
tions. Lignites  seem  to  be  widespread  in  the  western 
portion  of  the  state.  Analyses  show  33  per  cent  fixed 
carbon,  39  per  cent  volatile  hydrocarbons,  and  15  per 
cent  ash. 

Bahia — The  State  of  Bahia  is  composed  mainly  of 
Archean  and  metamorphic  Early  Paleozoic  rocks,  but 
with  some  Late  Paleozoic,  Cretaceous,  and  Tertiary  sedi- 
ments. The  economic  minerals  and  rocks  that  have 
been  worked  are  gold,  diamonds,  carbonados,  amethysts, 


Espirito  Santo — Archean  granites,  gneisses,  and 
schists,  with  probably  some  metamoi-phosed  early  Paleo- 
zoic rocks,  are  the  surface  rocks  over  all  the  states  of 
Espirito  Santo  except  along  the  coast,  where  Pliocene 
(?)  and  later  sediments  are  present  in  a  belt  having  a 
width  of  eighty  kilometers  in  the  northern  part  and 
twenty  kilometers  in  the  southern  part.  Monazite  sands 
are  found  in  places  along  the  sea  beaches  north  of  Vic- 
toria, and  wolframite  is  reported  from  one  locality. 

Goyaz — The  State  of  Goyaz  contains  principally  Ar- 
chean rocks,  with  some  areas  of  old  Paleozoics.  Permian 
rocks  are  present  in  the  northeast  portion,  and  Triassic 
and  Cretaceous  strata  in  the  southwest  part  of  the  state. 
Goyaz  has  produced  large  amounts  of  placer  gold  derived 
from  the  Archean  schists,  and  considerable  quantities  of 
diamonds  and  other  precious  stones.  Important  de- 
posits of  iron  ore  are  present  in  several  places,  and 
bituminous  and  gypsiferous  shales  are  reported  along 
the  Tocantins  River. 

Maranhdo — Some  Archean  rocks  are  exposed  along 
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several  rivers  of  Maranhao.  Permian  sandstones  and 
shales  are  the  surface  rocks  over  about  half  the  state, 
but  with  large  areas  of  Triassic,  Cretaceous,  and  Terti- 
ary sediments.  Some  gold  has  been  obtained,  and  baux- 
ite, bituminous  shales,  iron  ore,  and  limestones  have 
been  reported  from  different  localities. 

Matto  Grosso — Little  is  known  of  the  geologj'  of 
Matto  Grosso,  the  largest  state  of  Brazil.  There  seem 
to  be  extensive  area.'?  of  Permian,  Triassic,  and  Creta- 
ceous rocks,  with  smaller  areas  of  Devonian,  early  Paleo- 
zoic, and  Archean  rocks.  Placer  gold  and  diamonds  have 
been  obtained  from  a  number  of  the  streams,  and  impor- 


MARKET     SCENE     IX     BRAZIL.       XATIVE     POTTERY     DIS- 
PLAYED   FOR    SALE 

tant  deposits  of  manganese  and  iron  ores  resembling 
those  of  Minas  Geraes  are  found  at  Urucum,  in  the 
southern  portion  of  the  state. 

Minas  Geraes — The  geology  of  Minas  Geraes  is  not 
well  understood.  The  Archean  rocks,  including  many 
metamorphosed  early  Paleozoic  strata,  cover  about  half 
the  state.  The  Paleozoic  metamorphics  are  infaulted  in 
the  Archean  rocks,  and  in  many  places  appear  as  para'- 
lel  ridges  or  mountains  because  of  their  greater  resist- 
ance to  erosion.  There  are  large  areas  of  Permian  rocks 
in  the  western  portion  of  the  state,  and  several  smaller 
areas  of  Carboniferous,  Triassic,  and  Tertiary  sedi- 
ments. The  following  brief  account  is  quoted  from  Dr. 
Branner's  article: 

"Minas  Geraes  is  the  chief  mining  state  of  Brazil.  It 
has  an  unusually  large  number  of  minerals  of  economic 
importance,  though  only  gold,  manganese,  iron,  and 
diamonds  have  ever  been  extensively  worked.  It  was  in 
Minas  that  gold  was  first  discovered  in  Brazil,  about 
1693,  and  the  earliest  mining  done  in  that  country  was 
for  gold  in  what  is  now  that  state.  For  some  years  Bra- 
zil was  the  leading  gold-producing  country  of  the  world. 
Though  there  have  been  and  still  are  a  few  notable 
rock  mines  in  the  old  Paleozoic  series  where  the  gold 
originated,  most  of  the  gold  of  Brazil  has  come  from 
placer  deposits. 

"The  manganese  deposits  of  Minas  first  attracted 
attention  in  1893,  and  in  1894,  1,430  tons  of  the  ore  was 
exported,  and  since  1896  that  state  has  been  one  of 
the  great  manganese-producing  regions  of  the  world. 
The  ores  occur  at  two  horizons — in  the  Archean  com- 
plex and  in  the  early  Paleozoic  series  of  rocks.  The 
mines  worked  are  in  the  vicinity  of  Lafayette,  in  the 
Archean,  and  at  Miguel  Burnier,  on  the  Central  Ry., 
in  the  Paleozoic.  Later  discoveries  have  been  made  on 
the  properties  of  the  Saint  John  del  Rey  Mining  Co.  at 
Capitao  do  Matto  and  Cachoeirinha,  near  Morro  Velho. 


"The  iron  deposits  of  Minas  have  long  been  known, 
but  only  within  a  few  years  have  they  attracted  the 
attention  to  which  they  are  justly  entitled.  They  are 
probably  the  most  important  iron  ores  known,  though 
they  are  as  yet  but  little  used.  The  iron  ores  are  in 
sedimentary  rocks,  either  in  the  forming  parts  of  the 
early  Paleozoic  roclts,  or  they  are  later  deposits  derived 
therefrom." 

In  addition,  the  following  economic  products  have 
been  found  in  various  places,  but  remain  practically 
undeveloped:  nickel  ore,  platinum,  marbles  and  lime- 
stones, asbestos,  talc,  mica,  niter,  graphite,  bauxite, 
phenacite,  and  bituminous  shales.  The  mineral  waters 
are  also  of  considerable  economic  importance. 

Para — The  lower  course  of  the  Amazon  flows  across 
the  State  of  Para  in  a  synclinal  trough.  Archean  rocks 
are  found  in  the  north  and  south  portions  of  the  state, 
and  Paleozoic,  Tertiaiy,  and  Quaternary  rocks  occupy 
the  inner  portions  of  the  syncline.  Some  gold  has 
been  obtained  from  the  streams  that  flow  directly  into 
the  ocean  from  the  crj'stalline  rocks  of  the  northeastern 
portion,  but  comparatively  little  is  known  of  the  eco- 
nomic geology  of  the  state. 

Parahyba — With  the  exception  of  a  narrow  band  of 
Cretaceous  and  Tertiary  sediments  bordering  the  ocean, 
and  a  small  area  in  the  western  portion,  practically  the 
entire  State  of  Parahyba  is  made  up  of  crystalline 
rocks  of  the  Brazilian  complex,  consisting  of  schists, 
gneisses,  and  granites.  Gold-bearing  quartz  veins  have 
been  worked  in  these  rocks,  but  no  mines  are  now  in 
operation.  Iron  ore  deposits  are  reported,  but  infor- 
mation concerning  them  is  lacking.  Some  limestone 
from  the  Cretaceous  has  been  quarried,  and  marble  of 
the  crystalline  area  has  been  locally  quarried  for  lime. 

Parana — The  geology  of  Parana  is  simple.  The 
Archean  rocks  constitute  the  eastern  portion  of  the 
state,  and  are  succeeded  westward  by  early  Paleozoic 
ciystallines  (called,  by  Oliveira,  the  Devonian  complex) , 
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Devonian  unmetamorphosed  sediments,  Lower  Permian. 
Upper  Permian  and  Triassic  strata,  the  latter  intruded 
by  sheets  and  dikes  of  intrusive  rocks.  Coal  is  pre-sent 
in  the  Upper  Permian  rocks  of  the  northern  portion  of 
the  state ;  diamonds  have  been  mined  along  some  of  the 
streams  of  the  Devonian  area;  molybdenum  is  said  to 
occur  in  the  Archean  rocks;  asphalt  veins  and  bitumi- 
nous shales  are  present  in  the  Upper  Permian ;  and  lime- 
stones are  known  in  many  localities. 

Pernambuco — Rocks  of  Archean  age  cover  most  of  the 
State  of  Pernambuco.     A  band  of  Tertiary  sediments 
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borders  the  coast,  and  small  areas  of  Paleozoic,  upper 
Permian,  and  Cretaceous  rocks  are  known.  The  known 
economic  materials  consist  of  marbles  and  limestones, 
employed  both  for  building  purposes  and  for  lime,  sand- 
stones, rhyolites,  and  phonolites  used  for  building  and 
paving  purposes,  and  some  salt  and  saltpeter  obtained 
as  efflorescences  from  porous  sandstones. 

Piaiihy — Permian  strata  constitute  most  of  the  State 
of  Piauhy,  with  a  few  areas  of  Archean  and  Cretaceous 
rocks.  It  is  an  agricultural  state,  and  no  minerals  are 
worked.  Iron  ore  of  excellent  quality  has  been  reported, 
but  nothing  is  now  known  of  the  quantity. 

Rio  de  Janeiro — Archean  rocks  cover  all  of  the  state 
except  a  narrow  belt  of  Tertiary  and  Quaternary  sedi- 
ments on  the  coast  and  some  isolated  patches  of  Terti- 
ary lake  deposits  in  the  valley  of  the  Parahyba.  The 
economic  geologic  products  are  chiefly  building  stones 
and  clays. 

Rio  Grande  do  Norte — The  rocks  of  the  State  of  Rio 
Grande  do  Norte  consist  mainly  of  Archean  crystallines, 
with  a  coastal  band  of  Cretaceous  and  Tertiary  sedi- 
ments. Clays  and  glass  sands  are  abundant  in  the 
coastal  belt,  and  mica  and  asbestos  are  reported  from 
the  Archean  area. 

Rio  Grande  do  Std — Tertiary  and  Quaternary  sedi- 
ments constitute  the  coastal  belt,  back  of  which  is  a 
band  of  the  Archean  crystalline  rocks.  West  of  this 
band  are  Permian  and  Triassic  strata.  The  middle  and 
western  portions  are  covered  with  pre-Cretaceous  trap 
rocks  resting  on  the  Triassic  beds. 

Coal  of  Lower  Permian  age  is  the  principal  mineral 
product.  Copper  and  gold  have  been  mined  in  the 
region  of  the  older  Paleozoic  rocks.  The  state  has  also 
furnished  many  agates  derived  from  the  trap  rocks. 
Magnesite,  zinc,  and  molybdenum  have  been  reported. 
Marble  is  said  to  occur  in  several  places. 

Santa  Catharina — Archean  rocks  border  the  coast  and 
constitute  the  eastern  part  of  the  Serra  do  Mar.  West 
of  these  lie  the  Lower  Permian  rocks,  containing  coal 
and  glacial  till.  Upper  Permian  beds,  and  Triassic  sand- 
stones, and  extensive  sheets  and  dikes  of  trap  rocks. 

Coal  is  mined  in  several  places.  Agates  occur  in  the 
trap  rocks;  bituminous  shales  are  abundant  in  the  Per- 
mian ;  and  lead  and  copper  are  reported. 

Sao  Paulo — Although  more  geologic  work  has  been 
done  in  Sao  Paulo  than  in  any  other  state  of  Brazil,  no 
general  description  has  been  published.  Archean  rocks 
constitute  the  eastern  part  of  the  state,  with  Permian, 
Triassic,  Cretaceous,  and  Tertiary  sediments  in  the  cen- 
tral and  western  portions.  There  are  extensive  areas 
of  eruptive  rocks  which  furnish  the  extremely  fertile 
red  soils. 

The  economic  geologic  products  are  iron,  marble,  bitu- 
minous shales,  building  stones,  limestones,  and  ceramic 
clays.  The  Ipanema  iron  ore  deposits  about  a  hundred 
kilometers  west  of  the  city  of  Siio  Paulo  furnished  the 
first  iron  manufactured  in  Brazil.  The  iron  industry 
has  not  been  successful,  however.  Some  of  the  bitumi- 
nous shales  have  been  used  for  the  manufacture  of  gas. 
The  marbles  have  been  quarried  in  several  places. 

Sergipe — The  small  State  of  Sergipe  contains  rocks 
belonging  to  the  Archean,  Paleozoic,  Mesozoic  and  Ceno- 
zoic  eras,  a  greater  variety  than  that  found  in  most  of 
the  other  states.  The  economic  geologic  products  seem 
to  consist  of  limestones  and  clays. 

In  the  concluding  pages  of  the  report  Dr.  Branner 


includes  a  brief  resume  of  the  principal  mineral 
resources  of  the  different  states,  which  is  valuable 
although  not  exhaustive.  He  also  gives  lists  of  writers 
who  have  described  the  various  occurrences.  Some  of 
1he  principal  travel  books  in  Brazil  are  listed,  as  well  as 
a  few  good  works  on  the  climate. 


Thg  Superlative  Degree 

Shorty  Jones  and  Slippery  Kelly,  alias  "Remuda  Joe," 
found  border  vigilance  bad  for  their  business,  so  they 
moved  down  to  southwest  Chihuahua.  Posing  as  tech- 
nical experts,  they  were  employed  on  salary  and  com- 
mission basis  by  a  Villista  general,  who  changed  poli- 
tics long  enough  to  acquire  a  silver  mine.  After  "dress- 
ing" the  mine  in  a  loving  manner  for  a  few  months. 
Shortj'  and  pal  thought  it  was  time  to  flag  some  capi- 
ta'ist  and  cash  in;  so  they  wrote  a  glowing  description 
of  the  property  and  added  a  rough  assay  plan,  sketched 
on  "Palacio  de  Carranza"  stationary  for  convenience  in 
blueprinting.  A  reply  from  New  York  offered  encour- 
agement, requesting  that  co-mplete  reports  and  maps  be 
submitted,  each  signed  by  a  duly-qualified  E.M.  Upon 
receipt  of  this.  Shorty  was  worried.  "I  know  that  M.E. 
means  mining  engineer,  mining  expert,  or  Methodist 
Episcopal;  but  I'm  just  plain  R.C.  Does  this  here  E.M. 
mean  experienced  miner,  or  what?  Let's  look  in  these 
here  dictionaries  Ramon  swiped  last  trip."  In  Apple- 
ton's  Nciu  Spanish-English  and  English-Spanish  Dic- 
tionary, 1916,  page  584,  they  found  "E.  M.  Estado, 
Mayor,"  which  seemed  to  fit  their  employer.  In  Web- 
.';tcr's  New  International  Dictionary,  1919,  page  713,  a 
footnote  indicated  "E.M.  Abbr.  Earl  Marshal;  electro- 
motive; Equitinn  Magister  (L.,  Master  of  the  Horse)." 
The  first  item  was  negatived  on  the  ground  that  Mar- 
shall had  gone  to  British  Columbia;  the  second  item 
seemed  inappropriate ;  but,  when  the  Latin  of  the  third 
item  was  elucidated.  Slippery  brought  down  his  fist  with 
a  bang.  "That's  me,  with  bells  on."  So  in  due  time 
there  reposed  on  the  desk  of  the  broker-promoter  a 
report  in  Spanish,  signed  by  General  Ramon  Guarache, 
E.M. ;  and  a  similar  optimistic  recital  of  possibilities, 
tvped  in  English  above  the  signature  of  J.  Quantrell 
Kelly,  E.M. 

Michigan  Tunnel  Driving  Record 

In  the  article  "Breaking  the  Michigan  Record  in 
Tunnel  Driving,"  which  appears  on  page  698  of  the 
March  20  issue  of  Engineering  and  Mining  Journal,  the 
sentence  on  the  last  line  of  the  first  paragraph  reads, 
"This  betters  a  previous  record  of  348  ft.  in  42  hours." 
This  should  properly  have  read,  "This  betters  a  previous 
record  of  348  ft.  in  342  hours."  The  figure  342  was  the 
one  furnished  by  the  author  of  the  article. 


An  International  Power  Plant,  to  be  erected  on  the 
Uruguay  River  by  Argentina,  Brazil,  and  Uruguay  jointly, 
with  guarantees  for  the  equitable  distribution  of  power  to 
the  three  countries  concerned,  has  been  proposed,  according: 
to  the  Bureau  of  Foreign  and  Domestic  Commerce.  On 
the  site  being  considered  it  is  calculated  that  2,500,000,000 
kilowatt  hours  per  annum  could  be  developed,  or  an  energy 
equivalent  to  that  of  3,000,000  tons  of  coal.  The  project 
contemplates  the  construction  of  two  dams,  one  movable 
and  one  fixed,  with  canals  to  the  power  plant.  It  will 
utilize  a  fall  of  77  ft.  The  installation  would  also  open  for 
navigation  419  miles  of  river  which  today  is  inaccessible, 
and  would  permit  the  inundation  of  adjoining  zones  which 
are  suitable  for  agriculture. 
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Progress  in  Powdered  Coal 
For  Blast  Furnaces 

Midvale  Lead  Smelter  Using  the  System,  and  Other 

Companies  Interested — New  Safety  Vortex 

Tuyere  Being  Developed 

By  W.  L.  Wotherspoon 

General   Manager,   Garred-Cavers   Corporation,   New   York 
Written  exclusively  for  Engineering  and  Mining  Journal 

THE  early  experiments  with  the  use  of  pulverized 
coal  in  blast-furnace  smelting,  conducted  by  the 
Tennessee  Copper  Co.  and  the  International  Nickel  Co., 
were  described  in  Engineering  and  Mining  Journal 
of  Aug.  16,  1919,  and  in  the  Oct.  4  issue  figures  were 
published  showing  comparative  tests  on  two  furnaces 
at  the  Copper  Cliff  smelter,  with  about  50  per  cent  of 


FIG.    1. 


ARRANGEMENT   OF  PULVERIZED-COAL,  FIRING 
FOR  A   BLAST   FURNACE 


the  coke  replaced  by  pulverized  coal.  These  latter  indi- 
cated a  possible  saving  of  about  25c.  per  ton  of  ore 
smelted. 

Following  this  work  experiments  were  carried  out 
through  W.  J.  Hamilton,  consulting  engineer  of  the 
Cerro  de  Pasco  Copper  Corporation,  at  that  company's 
smelter  in  Peru,  with  results  that  showed  the  practica- 
bility of  replacing  about  50  per  cent  of  the  coke  with  an 
equivalent  quantity  of  coal.  This  company  has  now  in 
progress  the  construction  of  plant  equipment,  in  order 
to  apply  the  process. 

The  work  referred  to  in  the  foregoing  relates  to  the 
smelting  of  copper  and  copper-nickel  ores.  More  recently 
the  process  has  been  used  in  a  standard  blast  furnace 
at  the  Midvale  smelter  of  the  United  States  Smelting, 
Refining  &  Mining  Co.,  in  connection  with  lead  ores. 
E.  H.  Hamilton,  who  is  an  enthusiastic  supporter  regard- 
ing the  practicability  of  the  process,  should  be  given 
credit  for  the  pioneer  work  done  at  Midvale.  Tests  have 
now  been  carried  on  continuously  for  several  months, 
during  which  period  about  30  per  cent  of  the  coke  nor- 
mally required  has  been  replaced  by  pulverized  coal. 


In  addition,  work  of  a  similar  character  has  been  in 
progress  at  the  Garfield  smelter  of  the  American  Smelt- 
ing &  Refining  Co.,  where  the  percentage  of  coke 
replaced  by  pulverized  coal  is  also  about  30  per  cent, 
the  blast  furnace  construction  being  standard,  and  nor- 
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FIG.  2.  APPLICATION  OF  PULVERIZED  COAL  TO  A  COPPER 
FURN.iCE,  EMPLOYING  SUBSIDI.\RY  HIGH-PRE.=iSURE  AIR 

raal  blast  pressures  used.  The  general  arrangement 
for  experimental  work  at  these  smelters  is  shown  in 
the  accompanying  illustrations. 

The  following  companies  have  also  shown  an  interest 
in  this  process:  The  Consolidated  Mining  &  Smelting 
Co.  of  Canada,  Ltd..  S.  G.  Blaylock,  general  manager; 
Jules  Labarthe,  of  San  Francisco,  regarding  the  Bunker 
Hill  &  Sullivan  sm.elter;  Societe  des  Mines  de  Cuivre 
de  Catemou,  Chile;  United  Verde  Extension  Mining  Co.; 
Burma  Corporation ;  and  Phelps  Dodge  Corporation, 
Copper  Queen  branch. 

Owing  to  the  encouraging  results  obtained  in  the 
early  work  at  Tennessee  and  at  Copper  Cliff,  the  experi- 
ments will  be  resumed  as  early  as  operating  conditions 
will  permit.  At  these  plants,  some  difficulties  were  met 
on  account  of  the  incomplete  combustion  of  all  the  coal, 
and  owing  to  leakage  of  coal  dust  from  the  tuyeres  while 
being  punched.     To  improve  the  furnace  construction 


Coa/Supp/y 


CCCffSupfiiy 


FIG 


PULVERIZED-COAL   FIRING   APPLIED   TO   A 

LEAD  FURNACE 


to  meet  these  conditions,  it  is  planned  to  use  a  special 
furnace  jacket  with  a  small  combustion  chamber,  to 
which  is  fitted  a  safety  vortex  tuyere,  the  design  of 
which  is  shown  in  Fig.  4.  This  arrangement  has  been 
designed  to  guarantee  the  full  pressure  of  air  at  each 
tuyere  and  to  give  ignition  to  all  the  coal  as  it  enters  the 
furnace. 
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The  nozzle  shape  of  air  duct  through  the  tuyere  holds 
the  air  pressure  at  this  point  about  the  same  as  at  the 
blower  (provided  the  main  blast  is  large  enough).  This 
brings  within  the  tuyere  primarj'  and  secondary  pres- 
sures; the  primarj'  being  that  of  the  blower  side  of  the 
nozzle,  and  the  secondary  that  of  the  furnace  side  of  the 
nozzle.  This  is  found  necessarj',  to  take  care  of  the 
change  of  conditions  in  the  furnace  caused  by  blow 
holes,  sliding,  and  settling  of  the  charge.  Any  small 
obstruction  to  a  single  tuyere  will  be  overcome  imme- 
diately by  the  pressure  building  up  and  relieving  itself. 
This  also  provides  a  safety  device  against  backward 
flow  of  coal,  or  back-blast  into  the  tuyere  pipe. 

The  ball  valve  furnishes  a  means  of  punching  the 
tuyere  without  coal  escaping  into  the  room,  as  it  is  so 
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FIG.    4.      DESIGN   OF   A    NEW    SAFETY   VORTEX   TUTh-KE 

arranged  that  the  rod  passes  through  the  clean-air  noz- 
zle, through  the  vortex  chamber  where  the  coal  is 
admitted,  and  from  there  into  the  furnace.  The  air 
pressure  of  the  furnace  always  being  less  than  in  the 
nozzle,  the  coal  flows  into  the  furnace,  allowing  only 
clean  air  to  come  out  around  the  punch  rod.  The  small 
combustion  chamber  is  lined  with  a  highlj-  refractory 
substance  and  is  kept  white  hot  by  the  coal  igniting  in 
it.  This  serves  a  double  purpose,  i.e.,  pre-heating  the 
air  before  it  enters  or  comes  in  contact  with  the  charge, 
and  holding  the  smelting  zone  near  the  tuyeres.  The 
combination  of  these  points  should  make  a  blow-torch 
action  at  each  tuyere,  maintaining  rapid  smelting  at  this 
part  of  the  furnace. 


Some  Factors  Affecting  Magnetic  Separation 

Some  of  the  conditions  necessary  for  the  satisfactorj- 
operation  of  Wetherill  separators  were  mentioned  by 
Hitchcock  and  Pound  in  a  recent  issue  of  the  Proceed- 
ings of  the  Australasian  Institute  of  Mining  and  Metal- 
lurgy. Attention  is  called  to  the  necessity  of  close 
sizing  of  the  feed,  in  order  that  the  magnets  may  be 
brought  as  near  as  possible  to  the  ore  on  which  they 
act.  A  considerable  amount  of  fine  material  mixed  with 
coarser  chunks  hcd  better  be  treated  separately.  Drj- 
ore  is  a  necessity.  An  even  distribution  of  the  ore  over 
the  conveyor  belt  is  also  important,  and  must  be  secured 
by  a  suitable  feeder.  At  the  Launceston  works  of  the 
S.  &  M.  Syndicate,  Ltd.,  a  shaking-bar  feeder  which 
moves  with  a  set  stroke  at  a  given  distance  beneath  a 
slot  in  a  hopper  bottom  is  favored.  A  speed  of  300  ft. 
per  min.  has  been  found  satisfactory  for  the  cross-belts 
that  take  the  magnetic  particles  to  the  side  chutes  of  the 
machine. 

The  width  of  the  conveyor  belt  is  limited.  As  a  gen- 
eral rule,  18  in.  must  not  be  exceeded  in  Wetherill  sepa- 
rators used  for  feebly  magnetic  minerals,  as  construc- 
tional difficulties  interfere.  The  magnet  poles  are  4  in. 
narrower  than  the  belt  at  the  Launceston  works.  The 
speed  at  which  the  conveyor  belt  should  run  depends  to 
p.  considerable  extent  on  the  size  of  ore  treated,  as  each 
ore  particle  must  remain  in  the  magnetic  field  a  certain 
length  of  time,  and  the  larger  the  particle  the  longer 
that  time  is.  Best  results  are  secured  on  minus  10 
plus  20-mesh  material.  Ore  containing  a  large  amount 
of  magnetic  material  must  also  be  fed  more  slowly  than 
when  such  is  not  the  case,  as  otherwise  re-treatment  of 
the  tailings  may  be  necessary.  An  arrangement  for 
varying  the  belt  speed  between  50  and  100  ft.  per  min. 
is  a  great  convenience. 

At  the  Launceston  works,  the  quality  of  the  separation 
is  important,  and  the  tonnage  is  restricted  to  about 
1,700  lb.  per  twenty-four  hours.  A  bismuthinite- 
cassiterite-wolfram  concentrate  is  handled. 


The  Diamond  Market  Is  Now  in  a  More  Prosperous  Con- 
dition than  ever  before.  Production  is  largely  in  the  hands 
of  a  single  group,  which  controls  the  output  and  price. 
Stones  to  the  value  of  about  $40,000,000  are  now  being  sold 
annually. 


Decrease  in  Canadian  Iron-Ore  Shipments 

Iron-ore  shipments  from  Canadian  mines  during  1919, 
according  to  Iron  Age,  were  lower  than  any  that  have 
been  recorded  in  nineteen  years,  and  amounted  to  a  total 
of  195,970  tons,  valued  at  $689,386,  as  compared  with 
211,608  tons,  valued  at  $885,893,  shipped  in  1918.  The 
total  production  of  pig  iron  in  Canada  in  1919,  excluding 
the  production  of  ferro-alloys,  was  917,346  short  tons, 
having  a  value  of  $24,536,432,  as  compared  with  a  total 
production  in  1918  of  1,195,551  short  tons,  valued  at 
$33,495,171. 

Deepest  Mines  of  the  World 
In  our  reply  to  the  question  as  to  the  deepest  shaft  in 
the  world,  published  under  the  head  of  "Consultation" 
last  week,  we  neglected  to  mention  one  which  is  deeper 
than  the  No.  3  Tamarack,  described  as  the  second 
deepest  shaft.  At  the  Ooregum  mine,  in  the  Kolar  gold- 
field,  India,  Oakley's  and  BuUen's  shaft,  at  last  reports, 
had  reached  the  sixtieth  level,  5,419  ft.  vertically  below 
the  surface,  with  a  further  extension  to  the  seventy- 
fifth  level  in  prospect.  On  the  Rand,  the  Simmer  Deep 
is  working  at  5,000  ft.  vertical,  the  Jupiter  at  5,100, 
and  the  Village  Deep  even  below  this.  A  well  in  West 
Virginia  is  7,579  ft.  deep,  the  deepest  hole  in  the  world. 
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A  Safety  Crosshead  for  Bucket  Shafts 

One  Means    of  Preventing  Accidents    That   May  Occur   as   the   Result   of  Unsafe    Working 

Practices — Use  of  the  Described  Device  Assures  Protection  to  Men  While 

They  Are  Riding  in  the  Bucket 

By  James  E.  Harding 

Written  exclusively  for  Bnginceriny  and  Mining  Journal 


OWING  to  the  fact  that  the  exigencies  of  opera- 
tion in  many  instances  demand  the  use  of  a 
bucket  instead  of  skips  or  cages  in  shafts,  means 
of  keeping  the  bucket  from  swaying  against  the  sides 
of  the  shaft,  or  spinning  on  account  of  the  twist  of 
the  cable,  have  been  found  to  be  necessary.  When  the 
timbering  is  in  such  condition  that  guides  can  be  placed 
throughout  the  entire  length  of  the  shaft,  the  problem 
is  simple,  but  it  is  necessary  frequently  for  the  bucket 
to  be  lowered  beyond  the  guides,  as  in  shaft  sinking, 
hoisting  water,  or  similar  operations.     Under  such  cir- 


at  the  joints  or  are  roughened  by  wear,  especially  in 
the  region  of  knots  in  the  wood,  so  that  when  the 
bucket  is  being  lowered  the  crosshead  catches.  This 
permits  the  bucket  to  continue  down  the  shaft  while  the 
crosshead  hangs  up,  and  the  subsequent  movement  of 
the  bucket  causes  the  cable  to  vibrate,  and  the  cross- 
head  is  shaken  loose  and  falls  down  the  shaft  on  top 
of  the  bucket,  so  that  riding  thereon  is  an  exceedingly 
dangerous  practice.  My  own  personal  experience 
includes  six  cases  in  which  men  have  been  killed  by 
a  falling  crosshead,  and  in  one  case  my  own  life  was 
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SAFETY  CROSSHEAD  DESIGNED  FOR  USE  IN  BUCKET  SHAFTS 


cumstances  any  .steadying  device  must  necessarily  stop 
at  or  near  the  ends  of  the  guides  and  permit  the  cable 
still  to  be  paid  out. 

The  last-named  contingency  has  caused  what  is  com- 
monly known  as  a  crosshead  to  be  developed,  the  device 
varying  in  design  from  the  simplest  "go-devil,"  which 
merely  rides  the  guides  and  permits  the  cable  to  slide 
freely  through  some  sort  of  a  vertical  orifice,  to  more 
or  less  complicated  mechanical  designs  which  are  in- 
tended to  do  any  one  of  several  possibilities.  The 
inherent  weakness  of  many  of  these  devices  is  that 
they  depend  entirely  upon  the  force  of  gravity  to  keep 
the  crosshead  attached  to  the  bucket.  As  long  as  this 
force  operates  without  hindrance  no  difficulty  is  encoun- 
tered, but  in  frequent  instances  guides  become  loosened 


saved  by  my  jumping  off  the  moving  bucket  into  the 
timber  of  the  other  compartment  of  the  shaft  through 
which  I  happened  to  be  riding  at  the  time. 

The  above  incident  was  the  inspiration  for  making 
the  device  shown  in  an  accompanying  cut  and  designed 
to  prevent  such  accidents.  Although  the  apparatus  is 
made  to  fit  a  shaft  having  a  compartment  measuring 
58  in.  between  plates  or  in  the  clear  in  all  directions, 
it  may  be  utilized  to  fit  a  compartment  of  any  size  by 
merely  lengthening  or  shortening  the  center  members, 
which,  on  the  drawing,  are  designated  "E,"  "F'  and  "G." 

The  mechanism  has  proved  successful  under  working 
conditions  covering  a  period  of  several  months,  and  so 
far  has  developed  no  weakness,  nor  have  any  accidents 
occurred  while  it  was  being  used.    As  a  test,  a  bucket 
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loaded  with  rock  was  intentionally  "hung  up"  in  the 
shaft,  and  the  tripper  hooks  "C"  and  "D"  easily  held 
the  load  without  bending,  as  the  calculated  margin  of 
safety  is  greater  than  that  of  the  cable. 

The  crosshead  is  so  designed  as  to  stay  with  the 
bucket  at  all  times  unless  it  is  stopped  at  the  plates 
marked  "M."  which  are  lag  bolted  to  the  wall  or  end 
plates,  to  either  of  which  the  guides  are  attached.  When 
the  crosshead  is  so  stopped,  the  cable  slides  freely 
through  holes  provided  for  it  in  all  of  the  members. 
The  plate.s  of  course  may  be  placed  at  any  desired 
point,  but  the  practice  is  to  fasten  them  on  the  lowest 
wall  plates  to  which  the  guides  are  attached.  When  the 
bucket  is  lowered  from  the  crosshead  and  hoisted  back, 
the  crosshead  is  picked  up  on  the  block  "H"  and  the 
tripper  hooks  engage  the  dolly  "L,"  which  is  held  until 
again  released  at  the  plates  "M."  This  operation  is 
simple,  and  no  retardation  of  speed  is  necessary,  either 
when  hoisting  or  lowering. 

Construction  and  Assemblage  of  Crosshead 

Referring  to  the  accompanying  drawing,  the  method 
of  construction  and  assembly  may  be  easily  understood. 
The  guide  shoes  "A"  and  "B"  are  made  of  2-in.  steel 
plates,  which  are  bored  for  rivet  holes  while  flat,  as 
shown  in  "B" — "B."  The  upper  end  is  split  and  spread, 
and  the  bottom  end  is  cut  off  at  an  angle  of  45  deg. 
from  the  part  that  is  to  form  the  inside.  Afterward 
the  plates  are  bent  to  form  a  trough,  which  should  have 
a  .^-in.  clearance  on  both  sides  of  the  guides.  The 
reason  for  the  bending  at  the  top  and  the  bevel  at  the 
bottom  of  the  guide  shoes  is  to  make  them  slide  more 
easily  and  prevent  their  catching  at  joints  or  rough 
places  on  the  guides.  At  the  bottom  end  of  the  guid3 
shoes  are  riveted  the  lugs  "A',"  through  which  slide  the 
tripper  rods  "/"  and  "J,"  also  duplicated  on  the  opposite 
side  of  the  guide  shoes.  The  crossbar  "E"  is  a  double 
member,  and  is  so  separated  that  the  tripper  hooks 
"C"  and  "D"  enter  between  the  two  members  and  are 
held  at  the  fulcrum  by  a  i-in.  bolt  which  also  serves 
as  an  axle.  The  tripper  hooks  "C"  and  "D"  are  forked 
at  the  outer  end.  The  fork  straddles  the  guide  shoe 
with  a  slight  clearance,  the  arrangement  being  such 
that  when  the  tripper  rods  "/"  and  "J"'  are  forced  up 
by  contact  with  the  plates  "M,"  the  fork  of  the  tripper 
hooks  is  also  forced  up,  and  this  causes  the  tripper  hooks 
to  release  the  dolly  "L."  This  dolly  is  machined,  pref- 
erably from  a  steel  billet  provided  with  a  tapered  hole, 
and  is  leaded  to  the  end  of  the  hoist  cable.  To  give  more 
clearance  under  the  crosshead,  the  bucket  may  be 
attached  to  the  dolly  by  means  of  a  piece  of  cable  six 
lo  eight  feet  long. 

The  original  crosshead  was  made  as  shown  in  the 
drawing,  but  upon  being  tried  out  it  was  found  that 
there  was  too  much  slant  at  the  head  of  the  dolly  to 
permit  an  easy  release.  The  head  was  partly  filed  away 
at  the  point  where  the  hooks  engage,  as  was  about  one- 
half  of  the  slant  of  the  hooks,  so  that  this  dimension 
should  be  i  in.  instead  of  i  in.  The  block  "H"  is 
made  and  inserted  in  such  a  fashion  that  it  does  not 
i.iterfere  with  the  action  of  the  tripper  hooks.  A  hole 
is  bored  vertically  through  the  center  of  this  block  to 
permit  the  free  passage  of  the  cable.  The  arrangement 
of  the  braces  "E"  and  "F"  permits  the  placing  of  the 
block  and  holds  it  in  place.  This  block  has  to  stand 
much  bumping,  and  preferably  should  be  made  from  a 
•steel  billet. 


A  framework  "N,"  made  of  angle  iron,  is  riveted 
to  the  top  of  the  guide  shoes.  Upon  this  framework 
is  placed  a  ^*-in.  steel  hood,  which  should  be  divided  at 
the  center  and  hinged  at  the  sides,  so  that  it  may  be 
opened  and  .'^hut.  This  permits  long  material,  such  as 
rails,  pipe,  or  timber,  to  be  placed  in  the  bucket  with 
the  upper  end  lashed  to  the  cable.  The  hood  serves 
to  protect  men  riding  on  the  bucket  from  objects  falling 
dowTi  the  shaft,  in  addition  to  closing  the  compartment 
from  above  when  the  men  are  working  below. 

From  the  above  description  it  will  be  seen  that  when 
the  bucket  is  lowered  to  the  point  where  the  plates  "M" 
are  fastened,  the  tripper  rods  "/"  and  "J"  strike  the 
plates  "M"  and  are  forced  up  by  the  weight  of  the  cross- 
head.  In  turn,  the  forked  ends  of  the  tripper  hooks 
'"C"  and  ''D"  are  elevated,  causing  the  tripper  hooks 
to  release  the  dolly  "L,"  and  the  crosshead  stops  and 
rests  upon  the  places  while  the  bucket  continues  down 
the  shaft. 

If  the  crosshead  hangs  up  it  is  generally  pulled  loose 
by  the  weight  of  the  bucket,  and  if  it  happens  that  the 
crosshead  is  held  so  that  the  bucket  is  forced  to  stop 
completely,  a  man  on  the  bucket  is  given  time  to  signal 
the  hoistman  by  means  of  the  bell  cord  which  is  always 
at  hand,  to  stop,  after  which  the  crosshead  may  be 
released  by  any  method  necessary.  In  any  case  the 
crosshead  must  remain  with  the  bucket  until  it  arrives 
at  the  plates  designed  to  release  it.  This  prevents  the 
possibility  of  the  former  becoming  separated  from  the 
bucket,  falling  down  the  shaft,  and  killing  whoever  hap- 
pens to  be  riding  on  the  bucket. 

It  has  been  found  unnecessary  for  the  hoistman  to 
slow  up  when  leaving  or  picking  up  the  crosshead  while 
hoisting  or  lowering,  because  its  action  is  always 
positive  in  either  case,  and  only  a  slight  jar  is  felf 
when  the  bucket  passes  through  the  blocks  at  full  speed 
going  up  or  down.  The  design  and  specifications  are 
intentionally  strong  enough  to  stand  rough  handling 
without  bending  or  breaking. 

The  dangers  of  shaft  work  are  too  well  known  to  need 
reiteration,  but  reference  to  the  publications  of  the 
U.  S.  Bureau  of  Mines  shows  the  number  of  men  killed 
annually  in  such  work.  If  in  shaft  work  a  design  such 
as  this  were  required  by  all  state  mine  inspectors,  a 
large  number  of  shaft  accidents  would  undoubtedly  be 
avoided. 


Improving  Slag-Matte  Separation 

In  Forehearths 

A  method  for  the  better  settling  of  slags  in  fore- 
hearths  has  been  patented  by  R.  L.  Lloyd  (U.  S.  Patent 
No.  1,310,998,  July  22,  1919).  The  process  consists 
in  building  a  well  of  refractory  brick  inside  of  th": 
ordinary  settler,  under  the  end  of  the  blast-furnace 
launder.  Openings  are  provided  around  the  bottom. 
The  slag-matte  stream,  falling  from  the  launder,  is 
thus  made  to  pass  down  through  the  well,  flowing 
out  through  the  holes  at  the  bottom  under  the  matte 
level  in  the  settler.  The  matte  settles  out  and  the 
slag  rises  to  the  top,  passage  through  the  matte  layer 
being  designed  to  clean  it  of  any  prills  of  sulphides 
which  it  might  otherwise  contain,  due  to  the  coales- 
cence of  the  matte  particles.  The  same  effect  may 
also  be  obtained  by  building  a  wall,  similarly  perforated 
at  the  bottom,  of  refractory  material  across  one  end 
of  the  settler,  behind  which  the  launder  discharges. 
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Mining  Engineers  in  Public  Life 
Fernando  Carlos  Fuchs 
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THERE  has  just  left  the  United  States  to  return  to 
Peru,  the  Minister  of  Finance  of  that  country, 
Fernando  C.  Fuchs,  a  mining  engineer  of  promi- 
nence, with  a  long  record  of  practice,  and  a  former  pro- 
fessor of  the  Engineering  School  in  Lima.  A  charming 
and  unassuming  gen- 
tleman, he  is  a  worthy 
and  shining  exponent 
of  the  engineer  as  a 
citizen.  Senor  Fuchs  is 
a  native  of  Lima,  the  son 
of  Pablo  Fuchs  and  Dona 
Felipa  Carrera.  He  re- 
ceived his  degree  of  min- 
ing engineering  from 
the  School  of  Mines  in 
his  native  city,  from 
which  school  he  was 
graduated  with  the  high- 
est rank  in  his  class. 
There  is  a  popular  im- 
pression in  the  United 
States  that  to  be  class 
valedictorian  in  college 
means  submergence  in 
after  life,  but  this  evi- 
dently does  not  hold  good 
in  Peru,  as  Seiior  Fuchs' 
subsequent  career  shows. 
In  1893,  he  began  his 
work  as  engineer,  at  the 
Aguas  Calientes  mines  at 
Huarochiri,  and  for  the 
next  ten  years  was  con- 
nected with  a  number  of 
other  important  P  e  r  u- 
vian  mining  companies. 
In  the  years  1903  and 
1904,  Senor  Fuchs  vis- 
ited the  United  States 
and  Europe,  and  studied 
in  various  countries   on 

the  Continent  the  organization  of  art  and  industrial 
trade  schools,  concerning  which  he  made  a  report  to 
the  Peruvian  Government.  Both  before  and  after  this 
trip  he  occupied  the  chair  of  metallurgy  in  the  School  of 
Engineers,  his  alma  mater  at  Lima.  On  his  return  to 
Peru  from  Europe  he  organized  the  Inca  Gold  Develop- 
ment Corporation  of  Peru,  Ltd.,  the  company  being 
formed  to  dredge  the  Inamabari  River,  and  Seiior  Fuchs 
was  engaged  in  mining  in  connection  with  various  en- 
terprises till  1909.  In  1910,  he  volunteered  to  serve  for 
his  country  during  the  conflict  with  Ecuador;  and  in 
the  same  year  was  appointed  a  member  of  the  Provincial 
Council  at  Lima,  as  Inspector  of  Public  Works,  in  which 
capacity  he  served  till  1914,  initiating  various  public 
improvements.  For  these  services  Senor  Fuchs  was 
awarded  a  gold  medal  by  the  City  of  Lima.  In  1913, 
he  progressed  from  public  service  as  an  engineer  to 
service  for  the  state  as  a  legislator,  being  in  that  year 
elected  a  member  of  the  Peruvian  Congress,  in  which 
body  he  served  till  1919.    During  this  period,  he  took  an 


active  part  in  questions  of  mineral  and  agricultural  taxa- 
tion, railroad  development,  financial  problems,  and  other 
progressive  and  modern  legislation.  For  two  years  he 
was  chairman  of  the  Committee  on  Mining  of  the  House. 
■\Vhat  an  excellent  example  to  set  for  American  engi- 
neers! Has  there  ever 
been  a  mining  engineer 
in  Congress?  What  an 
immense  step  toward 
progress  and  efficiency  it 
would  be  if  the  chairmen 
of  the  Mines  and  Mining 
committees  of  our 
American  Congress  were 
mining  engineers!  For 
six  months,  in  1914-15, 
Senor  Fuchs  was  Min- 
ister of  Government.  He 
was  also  a  member  of  the 
commission  appointed  by 
Congress  to  prepare  a 
law  for  the  issue  of  paper 
currency,  in  view  of  the 
tempo  rary  emergency 
caused  by  the  world  war. 
On  Aug.  13,  1919,  he  was 
appointed  Minister  of 
Finance  by  President 
Leguia,  and  has  been 
very  active  in  that  post. 
His  visit  to  the  United 
States  was  in  the  capac- 
i  t  y  of  chairman  of 
the  Peruvian  delegation 
to  the  Second  Pan- 
Am  e  r  i  can  Conference, 
just  terminated  in  Wash- 
ington, and  for  this  con- 
ference he  prepared  the 
memorandum  of  Peru's 
financial  status.  He  has 
been  active  in  attacking 
the  problem  of  the  high  cost  of  living,  which  plagues 
the  people  of  Peru  as  well  as  those  of  the  United  States. 
Seiior  Fuchs  has  not  neglected  his  public  and  profes- 
sional duties  as  a  writer,  any  more  than  in  other  lines. 
Articles  have  been  contributed  by  him  to  various  period- 
icals at  different  times ;  and  he  has  repeatedly  written  for 
Engineering  and  Mining  Journal.  His  subjects  have 
had  a  wide  range,  from  metallurgy  to  geology. 

As  a  family  man,  Senor  Fuchs  meets  Roosevelt's  ideal 
of  an  all-round  citizen,  having  five  children,  the  twins, 
Angelica  and  Fernando,  and  Lucila,  Berta,  and  Alida. 

Senor  Fuchs  is  a  firm  believer  in  the  fitness  of  the 
engineer  for  public  life.  The  engineer's  training,  he 
holds,  makes  him  logical  and  reflective,  careful  in  his 
decisions,  and  firm  and  well  grounded  in  his  conclusions ; 
and  he  further  believes  that  the  contact  with  nature  and 
dwelling  in  the  solitudes  brings  out  the  latent  powers  of 
character  and  intellect.  We  wish  him  a  pleasant  voyage 
back  to  Peru,  and  better  weather  for  his  next  visit  to  the 
world's  metropolis. 
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The  Troubles  of  a  Cyanider 

My  sympathy  goes  out  to  the  operator  who  gets 
between  the  devil  and  the  deep  sea  of  difficulties  inci- 
dent to  zinc-shavings  cyanide  precipitation,  as  is  the 
case  with  the  one  who  set  forth  his  troubles  in  your 
issue  of  March  20,  1920,  because  I  have  been  there. 
The  practical  remedy  is  the  abandonment  of  shavings 
and  the  substitution  of  zinc-dust  precipitation,  but  of 
that  more  hereinafter. 

The  operator  is  inevitably  in  trouble  when  intermis- 
sions of  days  and  weeks  occur.  If,  for  any  reasons, 
he  feels  compelled  to  continue  the  use  of  zinc  shavings 
his  speediest  method  of  recovery  is  to  remove  all  of 
the  used  shavings  from  the  precipitation  bo.xes,  and 
replace  them  with  new,  clean,  and  bright  ones,  and  con- 
tinue precipitation  as  before,  to  meet  again  the  condi- 
tions of  which  he  complains. 

Then  put  the  old  shavings  into  a  suitable  percolation 
tank,  and  slowly  but  continuously  percolate  through 
them  a  freshly  aerated  cyanide  solution  off  normal 
strength,  from  the  bottom  to  the  top  of  the  tank,  as  long 
as  the  effluent  solution  shows  by  assay  a  content  of 
gold  and  silver,  or  of  either.  Occasionally  air  r  lay  be 
introduced  to  the  bottom  of  t.ie  tank  to  rise  gradually 
through  the  percolate.  If  any  of  the  "white  precipi- 
tate" accompanies  the  solution,  filter  it  out.  Then 
pass  the  solution  through  the  refilled  precipitation 
boxes,  with  the  usual  mill  run. 

The  reasons  for  this  procedure  are  as  follows: 
While  the  gold  precipitate  is  in  direct  contact  with  the 
metallic  zinc,  and  the  gold  particles  are  in  direct 
metallic  contact  with  each  other,  precipitation  goes  on 
uninterruptedly.  But  if  for  reasons  generally  mis- 
understood, deposits  of  insoluble  salts,  or  oxides,  form 
on  the  metallic  zinc  surfaces,  the  gold  deposits  become 
detached  from  the  zinc,  and  the  essential  contact 
between  gold  and  zinc  ceases,  thus  isolating  and  elec- 
trically insulating  them  from  each  other,  with  the  con- 
sequent stoppage  of  the  galvanic  reactions.  Thereafter 
the  precipitated  gold  is  redissolved  without  further 
solution  of  zinc,  and  the  solution  tailings  show  richer 
than  the   feed. 

The  ultimate  remedy  lies  in  the  use  of  pregnant 
solutions,  deaerated  or  de-gassed  by  properly  designed 
apparatus  for  transferring  the  solution  through  and 
from  a  clarifying  filter  to  the  filters  used  for  the  sepa- 
ration of  the  precipitates,  and  feeding  continuously 
the  small  necessary  quantity  of  zinc  dust  to  the  solu- 
tion as  it  passes  along  the  transferring  conduit.  The 
precipitation  takes  place  almost  instantaneously,  and 
the  quantity  of  zinc  to  be  removed  prior  to,  or  by,  the 
smelting  operation  is  only  a  small  percentage  of  that 
when  zinc  shavings  are  employed.  Less  zinc  and  less 
cyanide  will  be  destroyed,  and  less  labor  and  acid  be 
used  for  refining.  Shut-downs  for  clean-ups  will  be 
les.sened  by  the  use  of  presses,  and  avoided  by  bag  fil- 
tration. Bag  filters  or  filter  presses  may  be  used  to 
separate  the  precipitate  from  the  solution. 

Pay  for  the  apparatus  at  prevailing  rates,  and  maybe 


a  moderate  fee  for  expert  assistance;   but  do  not  pay 

for  alleged  patent  rights  for  the  use  of  the   process, 

because    they   have   no   legal    existence    as    monopolies. 

Philadelphia,  Pa.,  March  23,  1920.         N.  S.  KEITH. 


Grades  of  Tin 

"Will  you  be  kind  enough  to  inform  us  regarding  the 
purity  of  the  various  grades  of  tin,  namely,  Straits,  Banca, 
Australian,  Bolivian,  American,  Chinese,  pure,  and  99  per 
cent;  stating  percentages?" 

Tin  which  comes  from  Malaya,  Banca,  Billiton,  Pe- 
nung,  and  Singapore  is  ordinarily  referred  to  as  Straits 
tin.  The  composition  of  the  tin  from  these  localities  is 
variable,  but  typical  analyses  are  given  as  follows: 
Banca  tin,  about  99.95  per  cent  tin,  .007  per  cent  anti- 
mony, .018  per  cent  copper,  and  .045  per  cent  iron; 
Biljiton  tin,  99.96  per  cent  tin,  .006  per  cent  antimony, 
and  .023  per  cent  copper;  Penang  tin,  99.94  per  cent 
tin,  .013  per  cent  arsenic,  .016  per  cent  copper,  .028  per 
cent  iron,  and  .004  per  cent  sulphur;  Singapore  tin, 
99.87  per  cent  tin,  .008  per  cent  antimony,  .045  per  cent 
arsenic,  .034  lead,  .003  per  cent  bismuth,  .052  per  cent 
copper,  .003  per  cent  iron,  .006  per  cent  silver,  and 
.005  per  cent  sulphur. 

Australian  tin,  or  Mount  Bischoflf  tin,  from  Tasmania. 
has  about  the  following  analysis:  99.795  to  99.9  per 
cent  tin,  .015  per  cent  antimony,  .015  to  .063  per  cent 
arsenic,  .037  to  .05  per  cent  lead,  .001  to  .01  per  cent 
bismuth,  .006  to  .035  per  cent  copper,  .01  to  .042  per 
cent  iron,  sometimes  up  to  .008  per  cent  silver,  and  .005 
to  .008  per  cent  sulphur. 

Bolivian  tin,  also  known  as  Williams  Harvey  &  Co. 
tin,  or  Theodore  Goldschmidt  tin,  is  usually  sent  to  this 
country  for  refining.  The  Williams  Hai-vey  &  Co.  tin 
is  guaranteed  99  per  cent  tin,  and  its  actual  composition 
varies  as  follows,  depending  on  quality  designated:  99.2 
10  99.94  per  cent  tin,  .01  to  .03  per  cent  antimony,  .022 
to  .065  per  cent  arsenic,  from  a  trace  up  to  .396  lead, 
.001  to  .015  per  cent  bismuth,  .02  to  .01  per  cent  copper, 
from  a  trace  to  .016  per  cent  iron,  sometimes  up  to  .014 
per  cent  silver,  .005  to  .013  per  cent  sulphur.  The  Theo- 
dore Goldschmidt  tin  is  reported  to  contain  99.15  to 
99.86  per  cent  tin,  .004  to  .122  per  cent  antimony,  some- 
times .046  per  cent  arsenic,  .1  to  .425  per  cent  lead, 
sometimes  .112  per  cent  bismuth,  .043  to  .352  per  cent 
copper,  sometimes  .007  per  cent  iron,  and  .006  per  cent 
silver. 

American  tin  refers  generally  to  tin  which  is  refined 
in  this  country,  and  most  of  which  comes  from  Bolivia. 
Little  tin  is  produced  in  the  United  States,  the  total 
production  amounting  to  less  than  100  tons,  and  most  of 
this  coming  from  Alaska.  American  electrolytic  tin,  or 
practically  pure  tin,  is  about  99.9  per  cent  tin,  the  im- 
purities being  negligible  in  amount. 

Tin  which  is  commonly  referred  to  as  99  per  cent  tin 
is  metal  guaranteed  to  contain  99  per  cent  tin,  but  which 
may  run  from  99  to  99.25  per  cent,  as  in  the  case  of  the 
Williams  Harvey  &  Co.  brands.  Tin  of  this  grade  can 
be   used   for   most   purposes   to  which   tin   is   put. 
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As  the  Romans 

"Did'st  thee  h'ever  stop  to  think,  m'son,  that  this  'ere 
worl'  be  quite  a  wonderful  place?"  said  Cap'n  Dick.  "No 
matter  w'ere  thee  gaws  thee'll  fin'  things  bein'  done,  but 
'ardly  two  places  alike,  an'  the  queer  part  o'  that  is  that 
h'each  chap  thinks  'e's  got  sunipthin'  better  than  the 
h'other.  Take  this  'ere  business  o'  transportation. 
Down  in  h'Africa  they  use  h'elephants.  Gert,  'ulkin' 
creatures,  big  as  tha  side  of  a  'ol  bloody  barn,  an'  with 
two  tails,  as  Jan  Pollard  says  (but  that's  h'another 
story) — but,  min'  you,  m'son,  it  do  take  a  'eap  to  feed 
tha  likes  o'  they.  Then  down  in  h'Arizona  an'  Mexico 
they  use  these  'ere  burros  for  'aulin.*  They  be  stalwart 
little  beggars,  but  stubborn— like  a  lot  o'  chaps  I  naws. 
Of  h'all  beasties  I  ever  'eard  of,  though,  this  'ere  llama, 
'o  'as  a  corner  on  the  'aulin'  in  South  h' America,  is  by 
far  tha  mos'  contrary.  'Alf  camel  an'  'alf  mule,  'e  seems 
to  naw  jus'  'ow  much  'e  should  carry — dam-me,  I  think 
'e  mus'  'ave  some  sort  o'  union  h'arrangement — an'  w'en 
they  loads  'im  a  bit  too  much  'e  lays  down,  an'  all  'eaven 
can't  move  'im.  Any  h'efforts  to  get  un  h'up  again 
starts  the  beggar  spittin.'  But  w'ot  'e  naws,  'e  naws, 
an'  'e  mus'  'ave  some  spunk  any'ow." 

Exchange  and  Miners'  Wages 

Many  miners  from  British  Columbia  are  reported  to 
be  going  to  the  Cceur  d'Alene  district,  in  northern  Idaho, 
being  attracted  first  by  the  high  wages,  $5.75  per  day, 
or  by  the  contract  system  in  some  of  the  mines  under 
which  an  average  of  $8  or  more  per  day  is  nuade.  But 
high  wages  are  not  the  only  inducement  that  draws 
these  thrifty  Canadians.  The  disparity  between  the 
currency  of  Canada  and  that  of  the  United  States 
amounts  to  between  15  and  20  per  cent  in  favor  of  the 
latter,  which  means  that  an  American  dollar  has  that 
much  greater  purchasing  power  in  Canada.  Thus  the 
Canadian  miner  is  not  only  receiving  much  higher 
wages  than  he  can  get  at  home,  but  he  also  gets  the 
premium  on  American  money,  which  adds  at  least  $1 
to  his  daily  wage,  based  upon  its  value  across  the  line, 
where  he  will  spend  it. 

In  connection  with  this  it  is  interesting  to  note  that 
there  is  a  movement  on  foot  to  have  Canadian  cur- 
rency accepted  at  par  in  Seattle  next  week  for  the 
convenience  of  delegates  from  north  of  the  line  who 
will  attend  the  International  Mining  Convention  to  be 
held  in  ithat  city.  But  who  wall  pocket  the  loss? 
Again,  the  American  traveling  through  the  border 
country  finds,  when  shopping,  that  on  this  side  his 
Canadian  money  is  accepted  only  at  the  prevailing  dis- 
count, with  an  occasional  1  per  cent  or  so  added  for 
luck.  But  on  the  other  side  no  one  ever  mentions  the 
premium  on  his  good  American  money,  unless  it  be 
himself. 

The  Llama's  Qualities 

Peru's  contribution  to  the  world  of  transportation, 
the  llama,  has  been  described  as  an  unmannerly  bearer 
of  burdens,  melancholy,  churlish,  of  low  intelligence,  and 
requiring  great  patience.  It  is  nobody's  pet.  It  has 
four  legs,  like  the  Widow  Leaiy's  cow,  wherein  those 


unversed  in  zoology  and  ethnology  may  readily  dis- 
tinguish it  from  the  lamas  of  Thibet.  The  llama's 
carrying  powers  are  great;  it  can  transport  its  owii 
weight  for  a  day's  journey.  It  is  as  agile  as  Mitzi  and 
as  frugal  in  its  habits  as  Russell  Sage  ever  was,  making 
coarse  fodder  and  herbage  its  food,  and  drinking  little 
and  seldom.  It  is  timid  and  shy  as  a  debutante.  Its 
gait  is  most  peculiar,  its  head  and  neck  bobbing  forward 
chickenwise,  as  it  walks,  but  without  rhythm.  It  prefers 
the  high  spots  of  the  Andes,  and  is  unsuited  to  the  heat 
of  the  low  country.  It  is  short  of  temper  and  long  on 
wool,  and  fights  by  spitting  in  its  adversary's  ear,  except 
when  it  m.isses  its  aim.  When  it  dies  it  is  done  for. 
"Useful  as  the  beast  is,"  said  a  writer  in  Bailey's  some 
years  ago,  "he  is  unpopular  with  those  responsible  for 
the  working  of  the  mines.  .The  Indian  is  an  independent 
man :  he  begins  and  leaves  off — particularly  leaves — 
working  when  he  feels  so  inclined.  When  his  inclination 
is  to  repose,  he  affirms  that  his  llamas  need  rest,  drives 
them  off  home,  and  no  inducement  will  persuade  him  to 
undertake  the  short  journey.  The  attitude  of  the  Indian 
in  this  matter  has  been  the  cause  of  introducing  the 
overhead  wire  lines  for  carrying  ore  to  the  smelting 
works,  now  so  common  in  South  American  mining 
districts." 

Industry  Rewarded 

"We  have  just  learned  of  an  engineer  who  started 
poor  twenty  years  ago  and  has  retired  with  the  comfort- 
able fortune  of  $50,000,"  says  the  Official  Bulletin  of  the 
Colorado  Society  of  Engineers.  "This  money  was 
acquired  through  industry,  economy,  conscientious 
efforts  to  give  full  value,  indomitable  perseverance  and 
the  death  of  an  uncle  who  left  the  engineer  $49,999.50." 

We  Appreciate  the  Kindly  Intention 

A  former  editor  of  Engineering  and  Mining  Jour- 
nal, now  running  a  personal  organ  in  the  West,  says  that 
Engineering  and  Mining  Journal  is  tied  up  to  Wall 
Street,  and  its  metal  quotations  are  therefore  worthless. 
This  is  pleasant  for  us.  To  be  publicly  rated  as  a  Wall 
Streeter  is  nice,  even  if  it  doesn't  buy  shoes  for  tne  baby. 
We  feel  like  the  man  who  was  asked  to  change  a  ten- 
dollar  bill,  and  said  he  couldn't  but  was  thankful  for  the 
compliment. 

Things  Have  Changed  Since  Father  Died 

The  editor  in  question  was  responsible  for  metal  quo- 
tations in  Engineering  a.nd  Mining  Journal  for 
years.  Therefore  we  wonder  if  he  intends  an  accusa- 
tion or  a  confession.  If  the  latter,  he  may  be,  like  us, 
thankful  for  the  compliment  we  pay  him  in  making  the 
query.  Should  he  ever  fulfil  his  ambition  to  become 
the  editor  of  Engineering  and  Mining  Journal  again, 
however,  he  would  be  astonished  to  find  how  things  have 
changed  since  his  days.  We  may  illustrate  with  another 
joke,  standard  and  therefore  safe.  Olaf  Peterson,  hav- 
ing struck  it  rich,  commissioned  an  artist  to  paint  his 
father's  picture.  On  inquiring,  the  artist  found  that  the 
father  had  died  and  that  there  was  no  existing  portrait, 
but  he  finally  did  his  best  from  Olaf's  description — yel- 
low hair,  blue  eyes,  blond  mustache.  Olaf  examined  the 
finished  portrait  searchingly,  then  wept:  "It  is  my 
fodder,"  he  said;  "blue  eyes,  yellow  hair,  scar  on  left 
cheek — it's  him  all  right — but"  here  he  broke  down,  "My 
Gott,  fodder,  how  you  haf  changed !" 
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Oil  Land  Leases  and  Lav/suits 

A  Recent  Decision  in  a  Kentucky  Court  Increases  the  Difficulties  of  Small  Operators — A  Plan 

Suggested  for  the  Grouping  of  Small  Tracts  Into  Larger  Areas — 

Operating  on  the  "Ten-Cent"  Lease  Basis 

By  George  A.  Laird 

Written  exclusively  for  Engineering  and  Mining  Jotimal 


UNDOUBTEDLY  any  suggestions,  on  the  part  of 
an  oil-land  lessee,  of  a  fixed  obligation  to  be 
bound  to  a  definite  drilling  program,  would  find 
disapproval  among  both  the  operating  companies  and 
the  "lease  grabber  "  Nevertheless,  with  the  constantly 
increasing  demand  for  petroleum  products,  it  would 
seem  as  if  some  method  of  securing  development  of 
possibly  productive  areas  might  be  enforced  by  the 
enactment  of  laws  which  would  protect  both  the  lessor 
and  the  bona  fide  operator  and  at  the  same  time  benefit 
the  industry  in  general. 

The  present  system  of  the  "land  grabber" — a  term 
used  to  discriminate  between  the  actual  operator  who 
develops  by  drilling  and  the  gambler  who  secures  and 
holds  leases  with  the  hopes  that  their  value  may  be 
increased  to  his  benefit  at  the  expense  of  someone  else — 
is  to  tie  up  as  many  acres  as  possible,  without  regard 
to  their  merit,  often  securing  leases  by  misstatements 
bordering  on  actual  fraud  and  paying  for  them  a  price 
which,  if  increased  but  a  few  cents  per  acre,  would 
double  his  invested  capital. 

The  fact  that  oil  lands  are  owmed  largely  in  fee, 
makes  the  application  of  anything  like  the  Mining 
Assessment  Law  impossible,  but  it  should  not  be 
impracticable  to  license  lessees  or  require  them  to 
furnish  a  bond  in  an  amount  sufficient  to  cover  the 
cost  of  drilling  one  well  on  each  tract  or  parcel  of 
land  leased,  which  would  make  advisable  the  group- 
ing of  lands  under  a  single  lease,  or  the  legal  limita- 
tion of  time  for  which  a  lease  could  be  held  without 
development. 

Many  of  the  so-called  development  companies  are 
merely  promotion  companies,  which  in  their  way  are 
useful,  inasmuch  as  they  are  willing  to  drill,  relying 
on  their  ability  to  dispose  of  the  lease  while  it  is  being 
drilled  and  before  the  oil  sand  is  reached.  In  many 
cases,  however,  drilling  is  started  by  these  companies 
where  there  is  little  chance  of  success,  the  profits  being 
acquired  through  the  difference  in  buying  and  selling 
price  of  the  tract  being  drilled  or  the  supposedly 
increased  value  of  adjoining  leases  because  of  their 
proximity  to  territory  in  course  of  development. 

•  In  these  days  of  oil  excitement,  it  is  apparently  easy 
for  promotors  to  dispose  of  property,  if  it  can  be  stated 
that  it  is  "now  drilling,"  at  a  price  which  covers  the 
cost  of  the  lease,  one  well,  and  the  profit  desired  on  the 
transaction.  The  large  operating  companies,  holders  of 
millions  of  acres,  are  not  likely  to  develop  all  districts 
in  which  they  hold  leases,  but  they  do  actually  develop 
far  more  territory  than  the  lease  grabber  does,  and 
they  do  not  attempt  to  make  their  profits  through  lease 
transfers. 

♦  All  over  the  counti"y,  leases,  legal  or  illegal,  have 
been  secured  on  ridiculous  terms,  the  lessors  not  know- 
ing whether  they  were  legally  bound,  or  not  abiding  by 
their  side  of  the  contract.  In  one  district  in  Kentucky 
thousands  of  acres  were  leased  for  twentv  vears  bv  the 


payment  of  a  dollar  per  farm,  no  drilling  agreement  and 
no  rental  being  imposed.  Undoubtedly,  they  are  of  no 
legality,  but  it  requires  a  lawsuit  to  set  such  a  lease 
aside,  a  procedui-e  not  relished  by  the  land  owner.  Many 
of  these  leases  have  been  transferred,  and  some  of  the 
territoiy  has  been  drilled.  This  does  not  obviate  the 
fact  that  the  intent  of  the  lessee  was  not  to  develop, 
but  the  expectations  of  the  lessor,  by  implication  if  not 
by  word,  were  that  his  land  would  be  drilled.  In  this 
one  particular  case,  the  lessee  became  insolvent,  and 
the  leases  secured  by  him  were  sold  by  his  receiver, 
complicating  the  cloud  on  the  title  of  the  properties  in 
question  even  more  than  is  usually  the  case. 

Where  a  farm  of  from  300  to  400  acres  has  been 
drilled  unproductively,  the  owner  could  much  more 
easily  clear  his  title  by  suit  for  abandonment  than  he 
could  by  a  suit  to  set  the  lease  aside.  As  most  of  the 
drilling  has  been  done  on  the  larger  tracts  in  this 
particular  district,  due  probably  to  the  fact  that  their 
sale  was  more  profitable  and  equally  as  easy  of  accom- 
plishment as  the  smaller  tracts,  the  smaller  land  owners, 
less  able  to  institute  legal  proceedings,  find  themselves 
in  the  greatest  predicament. 

Where  the  leases  have  been  secured  at  prices  ranging 
from  $1  for  a  parcel  to  10c.  per  acre,  and  where  values, 
fictitious  or  real,  have  reached  $100  or  more  per  acre, 
the  only  hope  of  the  small  land  owner  is  in  royalties, 
quite  unlikely  to  accrue  if  the  development  is  retarded 
by  the  prices  demanded  for  purely  wildcat  lea'fees.  Edu- 
cation of  the  farmer-land  owner  to  the  insistence  of  a 
drilling  clause  in  his  lease,  unless  his  holdings*be  suffi- 
cient to  warrant  drilling  as  a  unit,  will  simply  retard 
development.  To  the  uninitiated,  the  dollar  and  royalty, 
with  the  oratory  w.hich  goes  with  them,  bring  \nsions 
not  realized  after  the  lease  is  signed  and  recorded. 
With  the  knowledge  that  the  lease  grabber  makes  his 
profit  without  land  and  without  drilling,  the  land  owner 
who  has  had  his  lease  set  aside  by  process  of  law  is 
likely  to  be  unreasonable  in  his  demands  when 
approached  for  a  second  lease. 

In  a  decision  rendered  by  Judge  J.  McKenzie  Moss  of 
the  Circuit  Coi  rt  (Warren,  Allen,  Butler,  and  Edmin- 
son  counties,  Kentucky),  on  March  13,  in  the  case  of 
Howell  and  Carr  v.  the  Maverick  Oil  Co.,  the  suit 
being  based  upon  the  defendant's  failure  to  develop  the 
property  of  the  plaintiff's  for  oil  and  gas  within  a 
reasonable  time  after  the  defendants  had  received  notice 
from  the  plaintiffs  to  develop  the  property,  the  court 
held  that  the  plaintiffs  gave  the  defendants  reasonable 
time,  before  filing  of  the  suit,  to  start  the  work,  and 
that  the  defendant,  by  failure  to  develop  the  property, 
forfeited  the  lease. 

The  lease  held  by  the  defendant  was  what  i?  known 
as  a  "ten-cent  lease,"  or  one  that  carried  a  rental  of 
10c.  per  acre  per  year,  this  being  simply  a  nominal 
rental,  the  main  consideration  of  the  lease  being  the 
development  of  the  property. 
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In  other  words,  the  court  held  that  where  an  oil 
company  is  holding  a  lease,  and  paying  only  a  nominal 
rental,  it,  or  the  individuals,  cannot  hold  the  lease 
indefinitely  by  paying  said  nominal  rental  against  the 
wishes  of  the  land  owner  or  owners. 

This  decision  will  have  the  effect  of  retarding  devel- 
opment in  Kentucky,  as  the  majority  of  the  leases  are 
of  the  "ten-cent"  variety.  Nevertheless,  they  have  cost 
the  operators  an  amount  far  in  excess  of  this  figure.  As 
all  parcels  of  land  in  the  state  are  of  relatively  small 
area,  the  wildcatter  who  wishes  to  secure  an  area  of 
sufficient  extent  to  warrant  drilling  will  be  in  the  posi- 
tion that,  unless  he  is  prepared  to  drill  each  individual 
parcel  or  tract  of  land  in  his  holdings,  frequently  less 
than  100  acres  each,  he  may  forfeit  the  greater  part  of 
his  territorj'  by  the  service  of  notice  to  drill  by  the 
land  owner,  whose  lease  is  immediately  enhanced  in 
value  by  the  drilling  in  close  proximity  and  who  will 
undoubtedly  take  advantage  of  this  decision  in  order  to 
re-lease  his  land  at  a  higher  figure. 

The  small  operator  in  Kentucky  is  now  "up  in  the 
air."  No  one  wants  a  lease  which  will  inevitably  mean 
a  lawsuit  unless  drilled  within  "a  reasonable  time," 
supposedly  ninety  days  from  the  time  of  issuance  of 
notice  on  the  part  of  the  land  owner,  and  it  is  improb- 
able that  anyone  will  care  to  drill  100  acres  on  a  purely 
wildcat  proposition.  A  licensed  agent  mignt  have 
grouped  areas  large  enough  to  warrant  drilling,  and,  by 
furnishing  a  bond  for  an  amount  equal  to  the  cost  of 
drilling  one  well  to  determine  the  value  of  the  entire 
tract,  he  had  something  besides  a  series  of  lawsuits 
to  transfer  to  the  operator  willing  to  drill  one  or  more 
wildcat  wells,  but  not  willing  to  start  ten  or  a  dozen  in 
unproven  and  contiguous  territory. 

It  would  seem  as  if  many  innocent  purchasers  had 
acquired  something  more  than  oil  leases  in  Kentucky. 
The  decision  of  Judge  Moss,  owing  to  its  practically 
invalidating  a  written  contract,  might  be  reversed  by 
a  higher  court ;  nevertheless,  many  of  the  small  oper- 
ators of  the  district  in  which  it  was  rendered  will  for- 
feit their  leases  and  abandon  the  state  rather  than  await 
the  results  of  an  appeal. 


Terms  Used  in  the  Oil  Fields 

For  the  benefit  of  many  mining  men  who  are  as  yet 
unaccustomed  to  the  terminology  of  the  oil  fields, 
definitions  of  some  of  the  more  common  terms  follow. 
These  are  taken  largely  from  one  of  the  monthly 
reports  of  the  California  Mining  Bureau. 

Blown — A  common  expression  for  a  well  that  is  being 
pumped  by  means  of  the  release  of  compressed  air  at  a 
considerable  distance  below  the  normal  level  of  the  fluid. 
Such  wells  are  commonly  known  as  "air  wells." 

Brought  In — A  well  is  "brought  in,"  or  "comes  in,"  when 
it  begins  to  produce. 

Cased  Off — Excluded  from  a  well  by  means  of  metal 
casing. 

Collar  Shut-Off — An  accidental  "shut-off,"  supposed  to  be 
occasioned  by  the  accumulation  of  material  between  the 
walls  of  a  well  and  the  casing  at,  or  just  above,  a  collar 
of  the  casing. 

Contour  Lines — These  represent  level  lines  along  the  sur- 
face contoured.  They  are  spaced  at  regular  inten'als  of 
distance  from  a  level  datum  plane  such  as  sea  level.  This 
use  of  the  contour  should  not  be  confused  with  that  in  a 
topographic  map,  in  which  the  surface  contoured  is  the 
ground  surface.  There  is,  however,  a  certain  similarity. 
If  all  the  formations  above  the  surface  represented  by  an 
underground  contour  map  were  removed,  the  underground 
contour  map  would  then  become  a  topographic  map. 


Correlate — To  determine  the  stratigraphic  relation  of 
formations  "logged"  in  two  or  more  wells. 

Diatomaceous — Composed  partially  of  the  siliceous  skele- 
tons of  diatoms. 

Edgewater — Water  sometimes  occurs  in  the  down  dip 
portion  of  an  oil  sand.  As  the  oil  is  drawn  off  through 
wells,  the  water  fills  the  vacancy.  Such  water  is  referred 
to  as  "edgewater." 

Formation  Shut-Off— This  term  is  used  to  denote  a  special 
f?se  of  a  "shut-off."  In  this  form  of  a  "shut-off"  the  water- 
tight bond,  between  the  metal  casing  and  the  walls  of  the 
hole,  IS  effected  without  the  use  of  cement  or  lime.  It  is 
usually  accomplished  by  seating  the  casing  tightly  on  or 
mto  an  impervious  stratum  of  clay,  shale,  or  "shell." 

Landed— When  a  "string  of  casing"  has  been  perma- 
nently placed  in  a  well  and  allowed  to  support  its  own 
weight,  It  IS  said  to  have  been  landed. 

Logged— Recorded  in  the  log  of  a  well. 

Marker— A  distinctive  stratum  that  can  readily  be  identi- 
hed  in  a  majority  of  the  wells  while  drilling  through  it  and 
particularly  one  of  such  distinction  as  to  receive  mention 
in  the  logs  of  these  weiis. 

Offsetting—The  practice  of  placing  wells  on  one  lease 
directly  opposite  those  on  an  adjoining  one.  This  protects 
property  lines  and  prevents  drainage  of  oil  to  the  a'djoinine 
property.  ■"         ^ 

Oil  String--A  "string  of  casing"  used  to  keep  a  well 
open  from  the  point  of  "shut-off"  to  and  through  the 
lormations  from  which  oil  is  entering  the  well. 

Oil  Zone— A  series  of  oil-bearing  beds  between  arbitrarilv 
chosen  hmits,  but  usually  limited  by  persistent  water 
oaiius  or  zon6s. 

Plugged  Off— This  describes  the  condition  existing  when 
fluid,   encountered    m   the   lower  part   of  a   well,   has   been 

f^l^t^'f         V-  ^  u'?^""  P^;"*^  ^^  P'^'^'ng  an  effective  plug 
in  the  iormation  between  these  two  places. 

Shell— A  term  used  by  drillers  in  the  logs  of  wells  to 
denote  a  hard  stratum. 

Shut-Off— This  term  ordinarily  refers  to  the  exclusion  of 
water  encountered  in  a  well  from  the  deeper  portion  of  the 
well  by  effecting  a  water-tight  bond  between  the  metal 
casing  and  the  walls  of  the  hole.  It  is,  however,  sometimes 
used  in  describing  the  effectiveness  of  jobs  of  plugging  to 
exclude  lower  waters  from  the  upper  portions  of  a  well. 

Sidetracked— Whenever  a  portion  of  a  well  is  redrilled 
alongside  of  casing  or  other  metal,  this  casing  or  material 
IS  said  to  be  sidetracked. 

String  of  Casing— Any  number  of  joints  of  oil  well  casing 
screwed  together  and  hung,  or  landed,  in  a  well. 

Water  String— Special  ease  of  the  above,  applying  to  a 
strmg  of  casing  with  which  a  shut-off  has  been  effected. 

Water  Zone— A  series  of  strata  in  which  water  occurs. 


New  Oil  and  Gas  Development 
In  Oklahoma 

Drilling  for  oil  and  gas,  according  to  the  Oklahoma 
Geological  Survey,  has  been  done  or  is  now  being  car- 
ried on  in  every  county  in  Oklahoma,  and  thirty-six  of 
the  counties  of  the  state  are  to  be  classed  as  oil  and  gas 
producers.  At  the  present  time  there  are  25,000  wells 
in  the  state,  producing  either  oil  or  gas  or  both.  The 
extent  of  the  explorations  and  the  intensity  of  develop- 
ment are  greater  than  they  have  been  at  any  time  in 
the    past. 

During  the  month  of  December,  1919,  a  total  of  247 
new  sections  were  added  to  the  progress  development 
map  kept  up  by  the  Oklahoma  Geological  Survey,  show- 
ing that  during  this  month  drilling  operations  began 
in  that  number  of  sections  over  the  state  where  opera- 
tions had  not  been  carried  on  prior  to  that  time.  Sixty 
per  cent  of  the  "wildcat"  wells  drilled  in  1919  proved 
productive.  The  producing  areas  of  the  state  are  di- 
vided into  150  pools,  each  of  which  bears  a  specific 
name. 
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News  From  the  Oil  Fields 


Discuss  New  Leasing  Regulations 
With  Van.  H.  Manning 

American      Petroleum      Institute      and 
American  Mining  Institute  Repre- 
sentatives From  Oil-Producing 
States   Confer 

A  conference  of  representative  oil 
and  gas  men  was  held  at  the  office  of 
the  Director  of  the  Bureau  of  Mines  on 
April  1,  and  the  operating  regulations 
for  the  proposed  leasing  of  the  oil  and 
gas  lands  of  the  public  domain,  involved 
in  the  newly  created  land-leasing  law, 
were  discussed.  These  regulations, 
which  have  been  drawn  tentatively  by 
the  Interior  Department,  are  to  be  con- 
sidered thoroughly  by  the  industry  be- 
fore they  are  finally  adopted  as  the  of- 
ficial regulations  governing  the  opera- 
tion of  this  important  law. 

Director  Manning  of  the  Bureau  of 
Mines  has  asked  the  governors  of  the 
states  of  California,  Colorado,  Wyo- 
ming, Montana,  and  Louisiana,  in  which 
oil  and  gas  are  being  obtained  from  the 
public  lands,  to  send  two  representa- 
tives each  to  this  meeting.  The  Amer- 
ican Petroleum  Institute,  the  Mid-Con- 
tinent Oil  and  Gas  Men's  Association, 
the  American  Mining  Congress,  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers,  and  the  in- 
dependent Producers'  Agency  of  Cali- 
fornia are  also  to  be  officially  repre- 
sented. 

The  proposed  regulations  are  to  cover 
drilling,  producing,  and  gaging  of  oil 
and  gas  on  the  lands  leased  under  this 
act.  They  are  modeled  after  the  In- 
terior Department  regulations  now  in 
force  in  the  Osage  Reservation,  Okla- 
homa. 

Federal  Resolutions  in  House  of 
Interest  to  Oil  Producers 

On  March  15  a  resolution  was  passed 
by  the  House  of  Representatives  au- 
thorizing and  directing  the  Attorney 
General  of  the  United  States  to  begin 
at  once  injunction  proceedings  in  the 
United  States  against  the  Standard  Oil 
Co.,  its  affiliated  companies,  and  the 
U.  S.  Steel  Corporation,  together  with 
its  associated  companies,  restraining 
both  companies  from  taking  any  steps, 
either  by  stock  dividends  or  other  de- 
vices, to  distribute  the  surplus  war 
profits  accumulated  in  the  last  six  years. 

On  March  23  the  House  passed  a 
resolution  directing  the  Attorney  Gen- 
eral of  the  United  States  to  investigate 
the  operations  of  leading  concerns  mar- 
keting petroleum  products  and  report 
to  the  House  the  cause  of  recent  price 
advances  in  those  products,  as  well  as 
to  report  the  sources  of  oil  supply  for 
the  United  States,  the  profits  of  the 
petroleum  industry  and  any  combina- 
tions in  restraint  of  trade  and  their 
effect  upon  prices  of  petroleum  products. 


Progress  in  Construction  of 
Oil-Shale  Plants 

According  to  the  latest  information, 
the  following  summary  represents  the 
progress  made  to  date  in  constructing 
oil-shale  distillation  plants: 

1.  The  Catlin  plant  at  Elko,  Nev., 
has  been  running  for  several  months. 
Its  capacity  is  not  accurately  known, 
but  about  15,000  bbl.  of  shale  oil  have 
been  produced. 

2.  The  Southern  Pacific  R.  R.  Co., 
under  the  supervision  of  Dr.  David  T. 
Day,  has  constructed  an  oven  contain- 


Production  of  California  Oil  Fields 
in  February 

Februai-y  production  of  California 
oil  fields,  according  to  the  Stanaard  Oil 
Bnlteiiv,  was  274,026  bbl.  per  day, 
an  increase  of  939  bbl.  daily  as 
compared  with  January.  February 
shipments  were  304,120  bbl.  per  day, 
an  increase  of  3,010  bbl.  daily  as  com- 
pared with  January.  Stocks  were  de- 
creased 872,704  bbl.  during  the  month. 
Thirty-four  new  wells  were  completed 
in  February  with  an  initial  daily  pro- 
duction of  13,825  bbl.    Details  of  fields 


T.\BLE  I.     SUMMARY  OF  DEVELOPMENTS  AND  PRODUCTION  FOR  ALL  CALIFORNIA 


FIELDS  FOR   FEBRUARY 


-  Wells - 


New  Drill- 
Field  Rigs  iiig 

Kern  River 7  24 

MoKittrick 2  7 

Midway-Sunset 13  67 

Lost  Hills-Belridge I  18 

Coalinga   8  34 

Lompoc  and  Santa  Maria 2  24 

Ventura  County  and  Newhall.-    .3  43 

Los  Angeles  and  Salt  Lake  ..  I 

Whittier-FuUerton,    .  24  149 

Summerland .  - . 

Watsonville 

Totals 60  367 

Total  crude  oil  stocks.  Februao'  29,  1 920 
Total  shipments  froni  fields.  Fehrviary,  1920 

ing  four  retorts  of  the  Henderson  type 
at  Elko,  Nev.  The  plant  is  in  opera- 
tion. 

3.  The  Mount  Logan  Oil  Shale  &  Re- 
fining Co.  has  a  30-ton  Galloupe  retort 
at  De  Beque,  Col.  It  has  been  in  oper- 
ation since  the  middle  of  1919. 

4.  The  Oil  Shale  Mining  Co.  has  had 
a  10-ton  Henderson  retort  in  operation 
ac  De  Beque,  Col.,  for  over  a  year. 

5.  Continental  Oil  Shale  Mining  & 
Refining  Co.  has  recently  completed  a 
plant  in  Rio  Blanco  County,  Col.,  in 
which  the  so-called  "Colorado  Continu- 
ous Shale  Process"  has  been  installed. 

6.  The  Ute  Oil  Co.,  at  Watson,  Utah, 
has,  within  the  last  two  or  three 
months,  completed  a  100-ton  "Wallace" 
unit.  This  plant  should  soon  be  in  opera- 
tion. 

7.  The  Lackawanna  Oil  Shale  Co.  is 
breaking  ground  for  a  200-ton  "Wal- 
lace" unit  at  De  Beque,  Col. 

8.  The  Grand  Valley  Oil  &  Shale  Co. 
is  making  excavations  and  building 
foundations  for  a  100-ton,  "Stalmann" 
unit  at  Grand  Valley,  Col. 


Completed  .\bandoned 


Leases  on  28,000  acres  of  prospec- 
tive oil  land  in  western  part  of  Tehama 
County,  Cal.,  have  been  closed  by  I.  0. 
Jillson  and  William  H.  McEwen,  of 
Redding,  Cal.  The  leases  are  for  long 
periods  of  years,  and  the  land  owners 
will  receive  a  royalty  of  one-eighth  of 
all  oil  found.  Development  will  start 
as  soon  as  the  geologists  have  selected 
the  most  favorable  place  for  the  first 
well. 


During 
Month 


9 

I 

10 


During 
Month 


Pro- 
ducing 

2,083 
348 

2,370 
569 

1.242 
385 
492 
666 
904 
142 
5 


Productic 

per  Day 

20,565 

7.347 

90.214 

11.540 

43.503 

16.505 

5,744 

3.739 

74,647 

147 

75 


34 


9.206  274.026 

28.738.921     bbl. 
8,819.468    bbl 


are    given    in    Table    I    and    prices    in 
Table  II. 

Effective  March  17,  1920,  the  follow- 
ing are  the  current  prices  offered  by 
Standard  Oil  Co.  for  ci-ude  oil  at  the 
well  in  San  Joaquin  Valley  and  Whit- 
tier-FuUerton fields: 


TABLE  II     CRUDE  OIL  PRICES  AT  THE  WELL 

Per  Bbl. 

14-  to  and  including  17  9°  gravity $1.48 

18^  to  and  including  I8.9°gravity 1.49 

19^  to  and  including  19.9°  gravity 1 .51 

20°  to  and  including  20,9°  gravity 1 .  54 

21°  to  and  including  21.9°  gravity I    58 

22°  to  and  includii>g  22.9°  gravity     .  163 

23^  to  and  including  23  9°  gravity I    69 

24' to  and  including  24  9°  gravity L  76 

25°  to  and  including  25.9°  gravity 1    84 

26°  to  and  including  26.9°  gravity  1.93 

;i:ul  for  each  increase  in  gravity  of  one  (1)  full 
degree  abo\'e  26.0°  gravity,  up  to  and  inclu- 
sive of  34.9°  gravity,  ten  ( 10)  cents  per 
barrel  additional 

Per  Bbl. 
35°  gravity  and  above $2  83 


Difficulty  in  Securing  Oil  Bids 

Ascribed  by  Navy  to 

Speculation 

Failure  on  the  part  of  the  Navy  and  the 
Shipping  Board  to  receive  bids  to  cover 
their  fuel-oil  requirements  has  aroused 
great  additional  interest  on  the  part 
of  Congress  and  Government  depart- 
ments in  the  oil  situation.  It  is  the 
opinion  at  the  Navy  Department  that 
speculation  has  something  to  do  with 
the  present  difficulty  in  securing  bids, 
but  it  is  admitted  that  there  is  much 
to  justify  the  producers  in  their  hes- 
itancy to  make  contracts.  Some  read- 
justment is  expected  in  the  near  future. 
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Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND  REPORTS 


The  Inside  of  the  Earth 

Although    Rigid    as    Steel,    It    Betrays 

Fluidity    Through    Its    Earthquake 

Phenomena 

Walter  D.  Lambert,  of  the  U.  S. 
Coast  and  Geodetic  Survey,  recently  re- 
viewed our  knowledge  of  the  condition 
of  the  earth's  interior  and  presented  the 
results  in  a  paper  before  the  Maryland- 
Virginia-District  of  Columbia  Section 
of  the  Mathematical  Association  of 
America.  He  stated  that  the  view  that 
the  interior  is  hot  and  fluid  is  not 
wholly  unsound.  First,  as  to  heat. 
As  far  down  as  borings  have  been 
made  into  the  earth,  the  temperature 
increases  with  depth  at  variable  rates 
from  place  to  place,  but  1  deg.  C.  for 
each  thirty-r.ve  meters,  or  1  deg.  F.  for 
each  sixty  feet,  may  be  taken  as  a 
fair  mean. 

The  discovery  of  radium  and  of  the 
great  amount  of  heat  given  out  by 
even  a  minute  quantity  of  it  suggests 
the  possibility  that  the  heat  applied  by 
radium  may  exceed  the  heat  radiated 
into  space,  so  that  the  earth  may  be 
gaining  instead  of  losing  heat. 

What  the  temperature  of  the  interior 
is  we  cannot  say.  If  the  rate  of  in- 
crease of  1  deg.  C.  for  each  thirty-five 
meters  should  hold  good  clear  to  the 
center,  the  temperature  there  would  be 
180,000  deg.  C.  Such  a  temperature 
does  not  agree  with  present  ideas.  Men 
of  science  do  not  talk  of  a  solar  tem- 
perature of  millions  of  degrees,  as  did 
their  predecessors  of  a  generation  or 
two  ago.  They  are  content  to  accept  a 
solar  temperature  cf  3  few  thousand 
degrees,  and  our  estimates  of  terres- 
trial temperatures  must  be  correspond- 
ingly lowered.  It  is  almost  certain, 
however,  that  the  temperature  is  high 
enough  to  melt  rock  under  the  surface 
conditions  of  pressure,  but  the  in- 
creased pressure  may  raise  the  melting 
point  so  much  that  no  actual  liquefac- 
tion occurs.  Volcanoes  are  supposed  to 
be  isolated  "pockets"  of  molten  matter 
unconnected  with  any  central  reservoir. 

As  far  as  the  fluidity  is  concerned,  if 
the  earth  be  not  fluid,  it  acts  in  some 
ways  as  if  it  were.  It  seems  improb- 
able that  a  gravitating  body  the  size  of 
the  earth  and  composed  of  any  species 
of  matter  with  which  we  are  acquainted 
should  sufficiently  resist  as  a  whole  the 
long-continued  action  of  the  stresses 
that  would  arise  from  any  great  depart- 
ure from  the  conditions  of  fluid  equilib- 
rium. The  flow  of  rock  may  resemble 
that  of  ice  in  a  glacier,  which  is  a  proc- 
ess of  rupture  followed  by  reunion 
under  pressure.  The  theory  of  fluidity, 
at  all  events,  has  served  us  well  in  the 
past,  and  is  probably  valid,  if  we  under- 
stand it  in  tht  above  sense,  that  for 
large  stresses,  long  continued,  the  earth 
acts  on  the  whole  like  a  fluid  body. 


The  rock  on  the  surface  is  directly  ac- 
cessible. The  extremes  of  rock  density 
are  about  3.3  and  2.1;  the  mean  for  the 
earth's  surface  as  a  whole  may  be  put 
at  2.6  to  2.8.  We  can  judge  of  the 
density  below  the  levels  accessible  to 
us  only  by  the  mechanical  effects  of  the 
matter  of  these  inaccessible  regions. 
One  mechanical  effect  is  the  attraction, 
and  from  this  the  mean  density  of  the 
whole  mass  of  the  earth  comes  out  at 
5.5  or  5.6. 

As  the  surface  density  is  less  than 
the  mean  density,  somewhere  below  the 
surface  the  density  must  exceed  the 
mean.  Just  how  that  density  is  dis- 
tributed from  center  to  surface  is  a 
matter  of  hypothesis.  Legendre's  law 
of  densities,  and  others  like  it,  assume 
a  continuous  change  of  density  from 
surface  to  center,  as  of  chemically 
homogeneous  matter  under  pressure. 
Wiechert  assumes  that  the  central  por- 
tion or  nucleus  of  the  earth  is  of  differ- 
ent material  from  the  outer  portion  of 
the  shell,  and  that  there  is  an  abrupt 
change  in  passing  from  nucleus  to  shell. 
The  nucleus  is  supposed  to  be  of  metal, 
chiefly  iron,  and  the  shell  of  rock. 

The  first  real  evidence  that  the  earth 
acts  like  an  elastic  solid  rather  than 
like  a  mass  of  fluid — at  least  in  respect 
to  forces  acting  over  a  short  time  only 
— came  from  the  tide.  From  the  obser- 
vations of  the  long-period  tides  in  va- 
rious parts  of  the  woi'ld,  Kelvin  de- 
duced a  rigidity  probably  between  that 
of  glass  and  that  of  steel. 

From  observations  at  tnree  observa- 
tories the  focus,  or  point  of  origin,  of 
an  earthquake  can  be  determined,  and 
from  the  observed  time  that  a  tremor 
takes  to  travel  from  the  focus  to  the 
point  of  observation  some  interesting 
conclusions  may  be  drawn  as  to  the 
rigidity  of  the  earth.  To  deduce  rigid- 
ity from  earthquake  data  we  must  make 
certain  assumptions,  but  it  may  be  said 
that  all  results  point  to  a  rigidity  in- 
creasing with  the  depth  from  that  of 
rock  at  the  surface  to  a  value  exceed- 
ing that  of  steel  and  perhaps  three  or 
four  times  as  great. 

It  should  be  noted  that,  owing  to  the 
scantiness  of  data,  for  a  distance  from 
the  focus  greater  than  13,000  km.,  the 
information  derived  from  earthquake 
data  is  limited  to  an  outer  shell  whose 
thickness  is  about  one-half  the  earth's 
radius.  This  scantiness  beyond  13,000 
km.  or  even  smaller  distances,  has  long 
seemed  to  need  some  explanation  be- 
yond that  of  mere  distance,  and  in  this 
connection  attention  may  be  dravm  to 
Knott's  recent  paper,  which  is  one  of 
unusual  interest.  He  suggests  as  a 
possible  explanation  that  the  central 
core  of  the  earth,  with  a  radius  equal  to 
perhaps  0.4  that  of  the  earth,  may  be 
non-rigi/^.  or  nearly  so,  but  highly  in- 
compressible. 


Significance  of  Research  for 
Mining  and  Metallurgy 

Walter  Douglas,  president  of  the 
Phelps  Dodge  Corporation,  recently 
wrote  as  follows:' 

"The  extreme  importance  of  indus- 
trial research  in  the  successful  conduct 
of  great  mining  and  metallurgical  en- 
terprises can  be  appreciated  when  it  is 
realized  that  upon  the  development  of 
certain  scientific  methods  depends  the 
commercial  success  of  the  production  of 
metals  from  ores  formerly  regarded  as 
valueless.  The  efforts  of  producers  are 
directed  toward  economical  means  of 
extracting  coal  and  metalliferous  ores 
with  the  least  possible  loss  consistent 
with  safety  to  the  miner,  and  the  con- 
centration and  beneficiation  of  the  raw 
material  in  such  manner  as  to  obtain 
the  highest  extraction  of  the  valuable 
content.  To  this  end,  scientific  investi- 
gation and  experimentation  are  essen- 
tial, and  nearly  all  great,  forward  steps 
in  industrial  and  technical  advancement 
have  originated  in  the  research  depart- 
ments of  the  large  producing  com- 
panies. 

"At  this  time,  with  foreign  sources  of 
supply  of  certain  important  elements 
curtailed  through  shortage  of  vessels,  it 
is  of  special  importance  that  means  be 
devised  to  furnish  certain  substitutes  or 
to  utilize  our  own  raw  materials 
through  the  invention  or  perfection  of 
processes  by  which  production  of  com- 
mercial grades  can  be  made  available. 
Never  before  have  the  departments  of 
industrial  research  assumed  such  im- 
portance to  the  basic  industries  of  this 
country  as  they  do  today,  and  if  we  are 
to  make  ourselves  independent  of  ma- 
terials for  which  we  have  in  the  past 
relied  on  Germany,  we  must  enlarge 
and  elaborate  our  departments  of  re- 
search and  investigation  to  an  extent 
considered  in  the  past  as  unnecessary 
and  unjustified." 


Bureau  of  Mines  Engineers  Meet 
in  Salt  Lake  City 

Siliceous  dust  as  it  affects  disease, 
the  effect  of  ventilation  in  metal  mines, 
and  high  temperature  and  humidity  in 
deep  mining  were  the  principal  sub- 
jects discussed  recently  at  a  meeting 
of  U.  S.  Bureau  of  Mines  engineers  in 
Salt  Lake  City.  A  study  of  these  prob- 
lems has  been  in  progress  for  several 
years  by  the  Bureau,  and  now  it  is  in- 
tended to  carry  the  work  forward  more 
intensively.  Plans  for  the  campaign 
were  laid  at  the  Salt  Lake  City  meeting. 
Dr.  R.  R.  Sayers,  chief  surgeon  of  the 
Bureau,  and  C.  L.  Colburn,  assistant 
to  the  chief  mining  engineer,  repre- 
sented the  Washington  office. 
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1-    STAFF  HEADqLAKTEKS  or  VAXALiU'.M  CORPOUA'l'IciX  OF  A-Mi.lUOA  Xl  j  l -mASHA,  PERU,  OX  SHORE  OF  LAKE  ITX 

RUN.      THIS  L.AKE  IS  NAVIGABLE  AND  IS  1,700  FT.  HIGHER  THAN  L.A[CE  TITIC.\.CA.      2.     ORE  SHED  AT  RICRAX, 

WHERE  ORE  IS  DELIVERED  TO  CERRO  DE  P.\SCO  RT.     3.  BUILDI.XG    MOTOR-TRUCK   RO.U) 

BETO'EEN  CAS.\  LAGUX.\  AXD  RICRAN.     THE  STE.AM  ROLLER  IS  IN  A  HOLE. 

4.  BRIDGE  BUILDING  -4I.ONG  ROUTE  OF  MOTOR  ROAD 


WEEKLY  RESUME 

Aside  from  the  activities  of  the 
Tanadium  Corporation  in  Peru,  the 
week's  iirtos  notes  that  the  Mining 
Corporation  of  Canada  is  inchidid 
in  the  recent  Flin  Flon  deal.  The 
O.  B.  U.  has  eansed  a  strike  of  minor 
importancr  at  Cobalt.  In  Vtah,  the 
proposal  of  the  Utah  Liftht  d  Poxerr 
Co.  to  increase  its  rates  is  being  con~ 
tested  in  court.  The  partly  finished 
Government  sulphuric  acid  plant  at 
Cuba  Citit,  Wis.,  has  been  taken  over 
by  the  S'ationaf  Zinc  S(  pai-ating  Co. 
Thomas  W.  Lawson,  author  of  '•Fren- 
zied Finance"  was  arrested  in  Bos- 
ton for  i}h  (jally  advertising  stock  for 
sale  and  was  released  on  bail. 

.it  Washington,  the  neio  war- 
minerals  relief  bill  has  been  reported 
favorably  to  the  House.  Mininfj  so- 
cieties are  to  be  asked  to  criticise  « 
vewly  drafted  bill  for  revising  the 
F€d<ral  mining  laws.  Bills  to  forbid 
destruction  of  gold  and  silver  coinage 
and  to  put  a  tariff  on  antimony  have 
been  introductd,and  the  Goverhment- 
patent    bill    has    passed    the    Senate. 

Less  conspicuous  are  the  facts  that 
at  Jerome,  Ari::.,  Gadsden  Copper  has 
stoiiped  diamond  drilling  and  has 
pulled  its  pumps:  that  Ari::ona  Cop- 
per is  suing  the  Coronado  Mining  Co. 
for  debt:  and  that  Anaconda  is  pre- 
paring to  operate  its  Great  Falls  fer- 
romanganrse  plant  at  capacilii.  In 
British  Columbia,  the  Consoiidaird 
M.  <i-  S.  Co.'s  jRoek  Candy  property 
and  the  Ilcdley  Gold  Minino  Co.  hare 
resumed.  Date  L.  Pitt  has  been  ci- 
pointcd  manager  of  the  Premier  m:  ■ 


Vanadium  Corporation  of  America  Improving  Minasragra 

Property  in  Peru 

Narrow-Gage  Railroad  and  Motor  Trucks  Will  Supplant  Llamas  for 

Transporting  Ore  to  Shipping  Point — Reduction  Plant 

at  Jumasha  Planned 


Work  is  being  done  by  the  Vana- 
dium Coi-poration  of  America  to  do 
away  with  the  use  of  llamas  for  trans- 
porting: ore  between  its  mine  at  Minas- 
ragra, Peru,  in  the  Department  of  Junin, 
and  the  railroad  shipping  point  at  Ricran 
on  the  Cerro  de  Pasco  Railway.  .\t  pres- 
ent the  ore,  after  being  calcined  at  the 
mine,  is  carried  by  these  pack  animals 
over  a  stretch  12  kilometers  long  to  a 
point  overlooking  Lake  Pun  Run. 
thence  down  the  steep  declivity  to  Ju- 
masha 800  or  900  ft.  below  on  the  shore 
of  the  lake.  Here  it  is  transferred  to  a 
barge  and  ferried  13  kilometers  acros."; 
the  lake  to  Casa  Laguna,  v.-hcre  th? 
sacks  are  again  loaded  on  llamas  and, 
after  another  tedious  haul  of  25  kilo- 
n-.eters,  delivered  to  the  company's  ore- 
shed  at  Ricran. 

Motor  ti'ucks  will  soon  replace  the 
llamas  over  the  stretch  from  Casa  La- 
[Tuna  to  Ricran.    A  ballasted  highway, 


10  meters  wide,  has  been  under  con- 
struction for  some  time  between  these 
points  and  is  almost  completed.  A  nar- 
row-gage (oO-in.)  railroad,  using  40-lb. 
rr.ils,  is  also  to  be  built  between  the 
mine  at  Minasragra  to  the  escarpment 
overlooking  Jumasha,  thus  making  un- 
necessary the  use  of  llamas  at  the  be- 
ginning of  the  haul  as  well,  .^t  a  re- 
cent meeting  of  the  board  of  directors 
in  New  York,  J.  Leonard  Replogle.  pres- 
ident of  the  coi-poration,  announced  that 
a  contract  had  been  let  to  the  Founda- 
tion Company  for  the  immediate  con- 
struction of  this  12-kilometer  length  of 
railroad. 

Over  the  stretch  between  Casa  La- 
guna and  Ricran,  across  the  lake,  the 
company  has  been  using  a  Yv.ba  cater- 
pillar tractor  with  King  trailers,  in  the 
course  of  building  the  motor  road  re- 
ferred to  above.  As  soon  as  this  con- 
struction work  is  completed,  Moreland 
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trucks  will  be  used  for  hauling  ore. 
These  have  been  found  especially 
adapted  for  work  at  this  altitude,  hav- 
ing been  designed  for  the  purpose.  At 
Minasragra  the  elevation  is  a  little  less 
than  16,000  ft.  Lake  Pun  Run  is  14,200 
ft.  above  the  sea. 

Staff  headquarters  are  maintained 
by  the  Vanadium  Corporation  at  Ju- 
niasha  on  the  shore  of  Lake  Pun  Run, 
nearest  the  mine.  At  present,  engi- 
neers of  the  construction  company  are 
engaged  in  re-surveying  the  corpora- 
tion's holdings  at  this  point,  which  has 
been  selected  for  the  site  of  a  treatment 
plant  which  it  is  proposed  to  erect.  At 
this  plant  a  product  will  be  made  that 
will  run  85  to  90  per  cent  vanadium 
oxide,  which  will  be  shipped  to  the  com- 


per  cent  VjO,-.,  this  being  raised  to  35-40 
per  cent  upon  calcining.  As  thus  far 
determined,  the  orebody  has  a  maxi- 
mum width  of  about  40  ft.,  though  the 
limits  have  never  been  definitely  proved. 
It  is  anticipated  that  in  the  future  mod- 
ern mining  machinery  will  be  installed 
at  the  mine  for  the  purpose  of  working 
the  deeper  and  narrower  portions  of 
the  deposit. 

From  Ricran  the  sacked  calcined  pa- 
tronite  ore  is  shipped  via  the  Cerro  de 
Pasco  Railway  108  kilometers  to  Oroya, 
whence  it  continues  over  the  Cen- 
tral Railroad  of  Peru  to  seaboard  at 
Callao.  It  is  at  Oroya  that  the  Cerro 
de  Pasco  Copper  Corporation  has  just 
broken  ground  for  its  proposed  2,500- 
ton  smelter  that  is  to  supplant  the  one 


total  capacity  will  be  considerably  in- 
creased. 

The  chief  uses  of  vanadium  may  be 
listed  as  follows:  It  is  used  for  high- 
speed tool  steels  in  amounts  varying 
from  1  to  2  per  cent  and  for  machine 
tools;  also,  extensively  in  automobile 
construction  for  springs,  transmission 
parts,  axles,  crank  shafts,  connecting 
rods,  steering  knuckles  and  levers,  and 
for  ball  and  roller  bearings.  It  is  used 
for  locomotive  frames,  axles,  connecting 
rods,  piston  rods,  valve  parts,  and 
springs;  for  hammer  piston  rods,  pneu- 
matic tools,  metal  cutting  saws  and 
edge  tools;  for  crank  shafts  and  line 
and  tail  shafts  of  warships;  for  torpedo 
air  flasks;  airplane  engine  construction 
and  fittings;   and   for  thin   armor  for 


OPEN  CUT  AT  MINASRAGRA,   DEPARTMENT  OF  JUNIN,  PERU,  WHERE  THE  VANADIUM 
CORPORATION   OF  AMERICA  GETS   ITS   ORE 


pany's  reduction  works  at  Bridgeville, 
Pa.  The  engineers  have  also  to  deter- 
mine the  best  point  for  locating  a 
hydro-electric  plant  capable  of  furnish- 
ing 20,000  kw.,  for  operating  the  pro- 
posed treatment  plant.  At  present  it 
seems  probable  that  this  power  plant 
will  be  situated  about  25  miles  from 
Jumasha. 

At  the  mine  the  ore,  which  is  a  clean 
patronite,  is  extracted  in  open-cut  work- 
ings. It  is  fairly  soft  and  is  given  a 
preliminary  crushing  with  sledges,  after 
which  it  is  calcined  before  being  shipped 
by  llama  to  Jumasha.  It  is  packed  in 
sacks  weighing  from  110  to  125  lb.  each 
and  averaging  117  lb.  Incidentally,  it 
is  interesting  to  note  that  the  llama  is 
very  sensitive  to  overloading,  and  will 
sit  down  in  its  tracks,  if  its  customary 
lead  is  exceeded,  until  the  excess  is  re- 
moved. In  the  past,  the  ore  that  has 
been  taken  out  has  run  from  20  to  25 


at  La  Fundicion.  Oroya  is  12,200  ft. 
above  the  sea.  After  leaving  this  junc- 
tion point,  the  Central  of  Peru  climbs 
the  Cordillera,  reaching  the  summit  at 
Mt.  Ticlio,  15,685  ft.  high,  from  there 
descending  to  the  Pacific.  From  Callao, 
the  patronite  ore  is  shipped  by  water  to 
the  United  States,  being  consigned  to 
the  Vanadium  Corporation's  plant  at 
Bridgeville,  Pa.,  near  Pittsburgh. 

At  the  Bridgeville  plant,  vanadium 
has  hitherto  been  produced  by  the 
aluminum  reduction  process;  recently, 
however,  an  electric  furnace  capable  of 
producing  about  75,000  lb.  per  month 
was  installed  for  re-treating  the  slag 
from  the  dump  of  the  reduction  plant, 
which  carried  considerable  vanadium.  It 
is  expected  that  by  June  1  a  second 
electric  furnace  of  the  same  capacity 
will  be  installed.  Ultimately,  with  both 
electric  furnaces  in  operation,  as  well 
as   the   aluminum   reduction   plant,   the 


tanks,  cars,  and  trucks.  It  is  also  used 
for  machine-gun  barrels,  rifles  and 
heavy  guns,  and  in  making  cast-iron 
parts  of  gas  and  oil  engines;  in  short, 
wherever  a  st^el  of  high  physical  prop- 
erties and  of  ability  to  stand  great 
fatigue  and  heavy  duty  is  required. 

The  deposit  at  Minasragra  has  been 
worked  by  the  American  Vanadium  Co. 
since  1905  and  until  Sept.  15  last  year, 
when  the  assets  and  business  of  the 
company  were  taken  over  by  the  newly 
organized  Vanadium  Corporation  of 
America.  The  officers  of  the  new  com- 
pany are  J.  Leonard  Replogle,  presi- 
dent; Col.  M.  G.  Baker,  vice-president; 
L.  K.  Diffendeifer,  treasurer,  and  E.  F. 
Nickerson,  secretary,  and  its  offices  are 
at  120  Broadway,  New  York.  The  com- 
pany recently  declared  its  initial  quar- 
terly dividend  of  $1.50  per  share  on 
373,334  shares  outstanding,  the  total 
amount  being  $560,001. 
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Minasragra  for  some  time  prior  to 
1919  eontir.ued  to  supply  over  half  the 
world's  requirements  of  vanadium,  the 
only  other  producer  of  importance  being 
the  Primes  Chemical  Co.  Early  in 
1P19,  the  Primes  company's  plant  at 
Vanadium,  Col.,  was  burned  down,  and 
Minasragra,  drawn  upon  to  make  up 
the  shortage  thus  caused,  produced  over 
90  per  cent  of  the  vanadium  consumed 
in  the  United  States.  On  Jan.  1  of  this 
year  the  Primes  Chemical  Co.  was  pur- 
chased by  the  Vanadium  Corporation 
of  America,  the  latter  acquiring  the 
former's  reduction  plant  at  Primes,  Pa., 
and  vanadium,  molybdenum,  and  tung- 
sten mines  and  concentration  plants  in 
Colorado. 

Mining  Corporation  of  Canada  in 
Flin  Flon  Deal 

It  is  announced  from  The  Pas,  Man., 
that  the  Mining  Corporation  of  Canada 
is  associated  with  Col.  W.  B.  Thompson, 
of  New  York,  in  tlie  Flin  Flon  deal.  In 
Enginecritic)  and  Miiiiiiff  Journal  of 
March  13  it  was  stated  that  W.  J.  Jud- 
son  and  C.  F.  Ayers,  together  with  a 
certain  mining  company,  were  asso- 
ciated in  this  deal  and  it  is  now  made 
known  that  the  company  referred  to 
is  the  one  named.  Work  on  the  prop- 
erty has  been  already  begun. 

Thomas  W.  Lawson  Charged  with 
Advertising  Stocli  Illegally 

Charged  with  illegally  advertising 
mining  stock,  Thomas  W.  Lawsen, 
author  of  "Frenzied  Finance,"  surren- 
dered himself  to  the  police  in  Boston 
on  March  25.  He  entered  a  plea  of 
not  guilty  and  was  released  under 
$2,500  bail  after  being  arraigned  in 
the  Municipal  Court.  Lawson  was  spe- 
cifically charged  with  having  adver- 
tised, as  an  officer  and  agent  of  the 
Manhattan  Union  Mining  Co.,  the  ap- 
proaching increase  in  price  of  a  certain 
mining  stock,  without  first  filing  with 
the  Commissioner  of  Corporations  a 
statement  of  the  company's  financial 
condition  in  the  preceding  year.  His 
case  was  continued  until  April  6. 

By  the  attack  on  Amalgamated 
Copper  contained  in  "Frenzied  Fi- 
nance," which  was  published  in  1905, 
Lawson  caused  a  sensational  decrease 
in  the  price  of  that  stock.  It  was  also 
Lawson,  who  raised  the  cry  that  over 
$60,000,000  had  been  made  in  Wall 
Street  through  a  tip  as  to  the  nature 
of  President  Wilson's  peace  note  of 
December,  1916.  These  charges  he 
could  not  prove  before  the  House  Rules 
Committee. 

Canada  Copper's  Greenwood 
Plant  for  Sale 

The  Canada  Copper  Corp.,  Ltd.,  AI- 
lenby,  B.  C,  announces  that  it  is  dis- 
mantling the  old  copper  smelter  which 
it  has  been  operating  at  Greenwood, 
B.  C,  for  some  years,  and  that  the 
entire  equipment  of  the  eld  smelter  and 
of  the  mines  there  is  offered  for  sale. 
This  does  not  refer  to  the  works  at 
Allenby  and  Copper  Mountain. 


Fight  Proposed  Increase  in  Utah 

Power  Co.'s  Rates 

Contracts  With  Many   Companies   Still 

Have  Long  To  Run — Test  Case 

Before  State  Supreme  Court 

Permission  to  increase  power  rates 
has  been  applied  for  by  the  Utah  Power 
&  Light  Co.,  and  the  matter  has  been 
taken  up  by  the  Public  Utilities  Com- 
mission. A  great  many  of  the  power 
users  of  Utah,  including  the  mining  and 
smelting  interests,  are  operating  under 
old  contracts  with  this  company,  some 
of  which  have  from  ten  to  twenty-five 
yeai's  still  to  run.  The  question  at  is- 
sue is  whether  these  contracts  can  be 
abrogated  or  modified  by  the  Public 
Utilities  Commission  to  allow  for  in- 
creased rates.  Most  of  the  contracts 
were  made  before  the  establishment  of 
the  commission  in  1917.  A  test  case 
has  been  brought  by  two  of  the  large 
cement  companies  and  was  heard  by 
the  State  Supreme  Court  on  March  18. 
The  cement  companies  sought  to  re- 
strain the  commission  in  regai'd  to  any 
change  or  interference  with  their 
power  contracts.  The  court  now  has 
the  case  under  advisement.  This  case 
will  be  of  direct  interest  to  the  mining 
industry  in  Utah,  as,  altogether,  there 
ai'e  fifty-seven  holders  of  special  con- 
tracts, and  the  State  Supreme  Court 
will  decide  whether  or  not  to  prohibit 
the  commission  from  further  action.  If 
they  are  restrained,  as  seems  probable, 
the  present  contracts  will  stand. 

The  Utah  Copper  Co.  is  stated  to  be 
estimating  costs  with  a  view  to  in- 
stalling its  own  power  plant  for  supply- 
ing its  requirements  at  the  concentra- 
tors at  Garfield,  Utah,  and  for  the  mines 
at  Bingham.  A  60,000-kw.  plant  (80,- 
000  hp.)  is  mentioned.  This  would  be 
a  steam  turbine  plant,  condensing,  with 
the  most  modern  apparatus  for  steam- 
driven  equipment. 

It  appears  doubtful  if  any  increases 
under  existing  contracts  will  be  allowed. 

One  Big  Union  Causes  Strike 
at  Cobalt 

The  influence  of  the  One  Big  Union, 
which  recently  started  to  organize  in 
Cobalt,  Ont.,  is  beginning  to  be  felt. 
Recently  several  members  of  the 
O.  B.  U.  were  discharged  from  the 
McKinley-Darragh.  It  is  understood 
that  they  were  let  go  for  sabotage  and 
not  because  of  their  affiliation  with  the 
union,  although  it  is  a  question  as  to 
what  extent  the  new  organization  was 
responsible  for  their  actions.  Upon 
the  refusal  of  the  management  to  rein- 
state these  men,  about  fifty-seven 
miners  struck.  The  mill,  however,  is 
able  to  run  to  capacity,  and  the  strik- 
ing employees  are  gradually  being  re- 
placed. This  hasty  and  ill-advised  strike 
will  be  of  no  benefit  to  the  0.  B.  U., 
which  is,  perhaps,  a  matter  for  con- 
gratulation. 

Industrial  cranes  have  been  sold  on 
the  Mesabi  Range  to  the  Cleveland- 
Cliffs  Iron  Co.  and  Butler  Bros.,  who 
are  operating  iron  mines. 


Wisconsin  To  Have  Acid  Plant 

at  Cuba  City 

National     Zinc     Separating     Co.     Will 

Complete  Project  Started  by 

Government 

Official  announcement  was  made  on 
March  24  that  the  National  Zinc  Sepa- 
rating Co.,  whose  main  office  is  at 
Platteville,  Wis.,  has  purchased  from 
the  Government  the  acid  plant  begun 
in  July,  1918,  at  Cuba  City  for  the 
manufacture  of  20  per  cent  oleum.  The 
plant  was  75  per  cent  completed  when 
work  was  ordered  discontinued  in  No- 
vember, 1918.  It  is  estimated  that  it 
will  be  completed  and  ready  for  produc- 
tion June  1.  The  product  to  be  made 
is  what  is  commonly  termed  fuming 
gas,  known  commercially  as  20  per 
cent  oleum,  from  which  various  grades 
of  sulphuric  acid  are  diluted.  The 
plant's  output  will  be  one  tank  car  per 
day  at  the  start.  The  bulk  of  the 
blende  concentrates  roasted  at  the  Na- 
tional Roaster  at  Cuba  City,  as  else- 
where in  this  district,  assay  20  to  40 
per  cent  zinc  and  10  to  30  per  cent  iron 
sulphide.  The  sulphur  fumes  from  the 
iron  content,  formerly  wasted  in  the 
old  process  of  roasting,  and  the  iron 
roaster  tailings,  assaying  30  to  35  per 
cent  sulphur,  heretofore  sold  and 
shipped  to  outside  plants,  will  be  used. 

Nevada  Court  Holds  Valid  Dia- 

covery  Essential  Before 

Location 

An  injunction  which  has  tied  up 
wcrk  for  seven  years  on  valuable  placer 
claims  at  Copper  Canyon,  22  miles 
south  of  Battle  Mountain,  Nev.,  was 
dissolved  by  a  decision  of  the  U.  S.  Su- 
preme Court  on  March  15.  This  final  de- 
cision reverses  the  U.  S.  Circuit  Court 
of  Appeals,  which  in  turn  had  reversed 
the  U.  S.  District  Court  at  Carson  City. 
The  plaintiffs  in  the  case,  who  have  now 
won  the  claims  in  dispute,  are  George 
A.  Cole.  Ed.  Mallcy,  Gilbert  Ross, 
George  B.  Thatcher  and  William  For- 
nian,  and  the  defendant  is  Joseph  Ralph. 
The  plaintiffs  worked  the  claims  for 
eight  days  before  they  were  enjoined, 
nnd  according  to  Thatcher,  took  out 
S3.000  in  that  time. 

In  discussing  the  decision,  Thatcher, 
who  was  formerly  attorney-general  of 
Nevada,  said  it  was  important  because 
it  recognizes  the  absolute  necessity  of 
first  making  a  discovery  of  mineral 
rock  or  gravel  before  any  location  can 
be  made — that  is,  that  nothing  can  dis- 
pense with  the  necessity  of  first  making 
a  valid  discovery.  The  Circuit  Court 
of  Appeals,  in  reversing  the  District 
Court,  held  that  the  statute  of  limita- 
tions, if  it  had  run,  would  take  the 
place  of  discovery  and  all  other  acts  of 
location. 

Recent  Production  Reports 

Granby  Consolidated  produced  2,180.- 
000  lb.  copper  in  February,  against  1,- 
975,439  in  January. 

United  Verde  Extension  produced 
2,977,898  lb.  copper  in  February  against 
3,676,312  in  January. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


IVIcFadden  Would  Forbid  Destruc- 
tion of  Gold  and  Silver  Coins 

Causes  Loss  to  Government,  in  View  of 

Minting  Cost — Should  Also  Protect 

Foreign  Coinage 

In  an  effort  to  prohibit  the  destruc- 
tion of  gold  and  subsidiary  silver  coins. 
Representative  Louis  W.  McFadden  of 
Pennsylvania,  has  introduced  legis- 
lation looking  to  that  end.  In  explain- 
ing this  bill  Mr.  McFadden  said: 

"It  is  estimated  that  gold  coin  in 
the  amount  of  from  three  and  one-half 
to  ten  million  dollars  is  being  destroyed 
in  the  United  States  annually  for  other 
than  monetary  purposes.  The  smaller 
consumers  of  gold  in  the  manufactures 
and  the  arts,  unable  to  purchase  less 
than  $5  000  in  gold  bullion  at  one  time 
from  the  Mint,  find  it  more  economical 
to  destroy  gold  coin  and  thereby  also 
gain  the  copper  content.  This  consti- 
tutes a  depletion  of  the  gold  reserve 
by  other  than  monetai-y  uses,  and, 
therefore,  should  be  prohibited. 

"When  the  bullion  price  of  silver  is 
$1.37  per  oz.,  it  becomes  profitable  to 
convert  coin  into  bullion.  Aside  from 
the  apparent  need  for  maintaining  our 
present  coinage  circulation,  in  order  to 
conduct  the  large  volume  of  domestic 
business,  this  destruction  of  gold  and 
silver  coin  is  a  tremendous  economic 
waste  to  the  Government,  as  is  evi- 
denced by  the  following  costs  of  mint- 
age, vifhich  are  reported  by  the  United 
States  Mint :  The  average  cost  of  man- 
ufacturing gold  coins  per  thousand  dol- 
lars is  as  follows:  Double  eagles,  $2.82; 
half  eagles,  $.3.11;  eagles,  $1.95;  and 
quarter  eagles,  $4.29.  Gold  coins  were 
manufactured  in  1913  and  1915,  but 
none  has  been  minted  since.  The  cost 
of  manufacturing  them  now  probably 
would  not  be  less  than  double  the  costs 
of  1915,  as  above.  The  average  cost  of 
manufacturing  silver  coins  per  thou- 
sand dollars  is  as  follows:  Half  dol- 
lars, $13.97;  quarter  dollars,  $15.96; 
anJ  dimes,  $17.98. 

"We  have  by  law  made  certain  coins 
of  foreign  countries  current  in  the 
United  States.  Much  of  this  coin  is 
now  in  circulation.  Inasmuch  as  Great 
Britain,  Canada  and  France  have  al- 
ready adopted  laws  to  prohibit  the  de- 
struction of  their  own  coin,  it  is  a 
matter  of  international  financial  ethics 
for  the  United  States  to  pass  a  law 
which  would  similarly  protect  their  coin 
from  destruction  in  this  country.  In 
return,  if  such  a  law  were  passed,  it  is 
probable  that  those  countries  would  also 
pass  laws  to  protect  our  coin  in  circu- 
lation abroad.  ...  To  lower  the  content 
of  our  subsidiary  silver  coins  by  decoin- 
ing  and  reminting,  it  is  estimated  would 
take  some  two  years,  while  this  law 
will  immediately  become  operative." 


Revision  of  Metal  Mining  Laws 
Asked  in  New  Bill 

Draft  Prepared  by  James  R.  Jones  To 

Be  Submitted  to  Mining  Societies 

for  Approval 

A  bill  providing  for  the  revision  of 
the  metal  mining  laws  has  been  drafted 
by  the  committee  of  consulting  engi- 
neers of  the  U.  S.  Bureau  of  Mines, 
which  was  appointed  for  that  purpose 
three  years  ago  and  which  has  been 
woi-king  in  co-operation  with  a  com- 
mittee of  the  Mining  and  Metallurgical 
Society  of  America.  The  bill  is  based 
or  a  referendum  from  various  mining 
societies  and  was  prepared  by 
Jemes  R.  Jones,  one  of  the  law  officers 
of  the  Bureau  of  Mines  and  secretary 
of  the  committee.  The  draft  of  the 
bill  is  to  be  sent  out  to  the  mining  so- 
cieties which  participated  in  the  origi- 
nal referendum,  so  that  any  changes 
tliat  may  be  desired  may  be  indicated. 

Government  Patent  Bill  Passed 
by  Senate 

Provision  for  reimbursing  Govern- 
ment employees  w'ho  may  develop  in- 
ventions in  the  course  of  their  duties  is 
provided  in  a  bill  which  has  just  passed 
the  Senate.  The  Federal  Trade  Com- 
mission is  authorized  to  administer  any 
such  patent  rights  for  the  benefit  of 
the  public.  A  portion  of  the  royalties 
which  may  be  obtained  is  to  go  to 
the  inventor.  The  President  is  em- 
powered to  determine  the  percentage 
of  the  returns  which  is  to  go  to  the 
employee. 

The  question  of  handling  important 
discoveries  and  inventions  by  Govern- 
ment employees  has  been  a  much 
mooted  one  for  years.  The  present  bill 
is  an  attempt  at  a  solution. 


New  War-Minerals  Bill  Reported 
Favorably  to  House 

Commission  Erred   in   Interpreting    In- 
tent of  Act,  Committee  Holds — 
Prompt  Discussion  Unlikely 

The  Committee  on  Mines  and  Mining 
of  the  House  of  Representatives  has 
reported  favorably  to  the  House  the 
bill  recently  drafted  by  the  committee 
providing  for  review  by  the  Court  of 
Claims  of  awards  made  under  the  War- 
Minerals  Relief  Act.  The  committee 
at  the  same  time  expressed  an  opinion 
that  the  War-Minerals  Relief  Commis- 
sion erred  in  its  interpretation  of  the 
iritent  of  the  act  under  which  it  was 
operating.  The  committee  calls  atten- 
tion to  the  fact  that  the  relief  law  di- 
rects the  Secretary  of  the  Interior  to 
"adjust,  liquidate,  and  pay  such  net 
losses  .  .  .  and  shall  make  ad- 
justments and  payments  in  each  case, 
as  he  shall  determine  to  be  just  and 
e.juitable  ...  it  shall  appear  to  the 
satisfaction  of  the  said  Secretary  that 
the  expenditures  so  made,  or  the  obliga- 
tions so  incurred  by  the  claimant  were 
made  in  good  faith  for  and  upon  prop- 
ei-ty  which  contained  either  manganese, 
chrome,  pyi-ites,  or  tungsten  in  suffi- 
cient quantities  as  to  be  of  commercial 
importance  .  .  .  that  moneys  were 
invested  and  obligations  were  incurred 
...  in  a  legitimate  attempt  to  produce 
...  for  the  needs  of  the  nation  for  the 
prosecution  of  the  war,  and  that  no 
profits  of  any  kind  shall  be  included  in 
the  allowance  of  any  of  such  claims, 
and  that  no  investment  for  merely 
speculative  purposes  shall  be  recog- 
nized in  any  manner." 

It  is  contended  by  the  committee  that 
the  language  is  clear  and  that  the  act 
has  not  been  administered  by  the  War- 
Minerals  Relief  Commission  in  accord- 


STATUS  OF  PENDING  MINING  LEGISLATION 

Bills  That  Have  Reached  Committee  Stage 

Subject  of  Bill  Bill  No.  Author  Present  Status 

^J!""' ,'!"■  "'""; ^-^^  1 1'226. . .    McFadden .   Before  House  Committee 

Met.  Mm.  on  Ind.  Res.  S.  287 Ashurst.  ...On  Senate  Calendar 

Timber  for  mining  pur- 

P°^" S.  No.X Pittman .  . .    Passed  Senate  Oct.  3,  before  House 

.  .  Committee 

Anti-dumping H.R.  10,918. . .   Fordney. . . .    Passed  House  Dec.  9,  before  Senate 

Committee 
Laboratory  glassware .  .    H.R.  7,785.. . .   BacharacL.    Passed    House    Aug.    2,  on    Senate 

Magnesite H.R.  5,218.. . .    Hadley....    Passed  House  Aug.    7,  on    Senate 

Tungsten H.R.  4,437.     .   Timherlake.   Passed  House  Aug.  21,  on    Senate 

f     1         J  o  ' 

^'""^ H.R.  6,238.        McPherson.   Passed     House    Sept.    2,     ordered 

reported  favorably 

rrar  .Minerals  Relief     H.  R.  1109\.     Garland....  Reported  favorably 

to  the  House  March  25. 
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ance  with  the  interpretation  given  to 
similar  provisions  in  other  laws.  The 
committee  cites  various  court  decisions 
in  which  the  interpretation  and  applica- 
tion of  the  same  principle  is  set  forth. 

Another  point  made  by  the  commit- 
tee is  that  claimants  for  relief  in  con- 
nection with  liquidation  of  War  Depart- 
ment contracts,  who  are  provided  for 
under  the  same  act,  have  recourse  to 
the  Court  of  Claims.  The  opinion  is 
expressed  that  the  war-minerals  claim- 
ants should  be  placed  on  equal  footing 
with  the  War  Department  claimants. 

Another  argument  used  in  favor  of 
the  bill  just  reported  is  that  it  pro- 
vides means  of  disposing  finally  of  the 
claims  which  otherwise  might  be  pre- 
sented to  Congress  as  private  claims. 
The  experience  has  been  that  these  pri- 
vate claims  are  delayed  for  long  periods. 
It  is  regarded  as  advisable  to  settle  the 
claims  by  a  quicker  method  so  that  all 
the  evidence  may  be  available,  which  is 
often  not  the  case  when  Congress  gets 
around  to  the  consideration  of  private 
claims. 

No  arrangements  have  been  made  for 
the  consideration  of  the  bill  on  the  floor 
of  the  House,  and  in  view  of  the  present 
legislative  situation  it  may  be  some 
time  before  the  bill  can  be  taken  up  for 
discussion. 

Tariff  on  Antimony  Proposed 

Antimony,  as  regulus  ore  metal  and 
matte  containing  antimony,  but  not  con- 
taining more  than  10  per  cent  of  lead, 
is  to  be  dutiable  at  10  per  cent  ad 
valorem  if  Congress  should  pass  a  bill 
introduced   by   Representative   Watson, 


of  Pennsylvania.  The  bill  also  provides 
for  a  25  per  cent  ad  valorem  duty  on 
antimony  oxide  and  a  duty  of  7c.  per 
lb.  and  45  per  cent  ad  valorem  on  vari- 
ous antimony  salts. 

Tungsten  Tariff  Urged  for  Pro- 
tection and  Revenue 

The  report  made  by  the  Senate  Com- 
mittee on  Finance  in  urging  the  pas- 
sage of  the  tungsten  tariff  bill,  reads 
in  part  as  follows: 

"The  ■  report  of  the  United  States 
Tariif  Commission  states  that  'the 
United  States  has  a  sufficient  supply  for 
many  years  to  come.' 

"The  destructive  competition  which 
American  producers  are  helpless  to 
meet  comes  from  the  ores  of  Asia.  The 
costs  of  domestic  production  were 
proved  from  certified  statements  to 
average  $13  per  unit.  The  foreign 
costs  were  showed  to  be  from  $2  to  $4 
per  unit;  and  foreign  ores  are  beintr 
sold  in  New  York  at  from  $6  to  $7.50 
per  unit.  Large  quantities,  aggregat- 
ing about  50,000  units  per  month,  are 
being  imported,  duty  free,  and  none  is 
being  produced  now  in  the  United 
States. 

"The  difference  in  costs  are  not  due 
alone  to  the  discrepancy  in  high  wages 
paid  our  American  miners  (from  $4.65 
to  $6.50  per  day)  and  the  pittance  paid 
Asiatic  coolies  (from  20c.  to  50c.  per 
day),  but  the  physical  character  of  the 
deposits  is  different.  Most  foreign  ores 
are  recovered  from  rich  surface  depos- 
its, that  require  little  or  no  equipment, 
while  American  ores  are  recovered  from 
veins  or  lodes  of  hard  rock.     Expensive 


mine  equipment  is  required  and  large 
costly  mills  are  necessary,  as  the  ore 
has  to  be  crushed  and  concentrated. 

"It  has  been  shown  that  the  tungsten 
mining  industry  is  in  a  critical  condi- 
tion. Unless  prompt  action  is  taken 
it  will  be  destroyed.  Every  mine  in  the 
United  States  is  closed  down,  and,  with- 
out the  duty  asked  for,  cannot  reopen. 
The  industry  which  proved  of  such  vital 
importance  during  the  war  will  fall 
in  decay,  and  it  cannot  be  rehabilitated, 
and  the  country  will  be  left  to  the  mercy 
of  Asiatic  production  to  supply  a  ma- 
terial as  necessary  in  our  industrial 
peace  program  as  it  is  essential  in  war. 

"At  the  present  time  tungsten-bear- 
ing ores  of  all  kinds  are  on  the  free 
list.  With  the  placing  of  a  duty  on 
such  ores  it  is  necessary  to  place  a 
compensatory  duty  on  imports  of  re- 
fined tungsten  products  and  alloy  steels, 
and  the  rate  named  in  the  bill  provides 
that  compensation. 

"From  the  showing  made  it  is  per- 
fectly evident  that  this  industry  should 
be  protected.  Without  a  healthy  tung- 
sten industry  the  United  States  will  be 
completely  at  the  mercy  of  hostile  na- 
tions, which  could  instantly  cut  off  sup- 
plies. The  production  of  war  material 
would  be  paralyzed. 

"Your  committee  believes  a  duty 
should  be  placed  upon  tungsten-bearing 
ores  for  two  reasons:  First,  the  pro- 
tection it  would  afford  to  this  country, 
and,  second,  the  revenue  that  would  be 
derived  from  a  duty  upon  such  ores  as 
may  be  imported. 

"We  therefore  recommend  the  pas- 
sage of  the  bill,  H.  R.  4437,  as  amended 
by  your  committee." 


News  by  Mining  Districts 


ARIZONA 

Gadsden     Stops     Drilling     and     Pulls 

Pumps — Arizona    Copper    Sues 

Coronado — Mohave    County 

Operations 

Jerome — Gadsden  is  quitting.  Dia- 
mond drilling  has  been  stopped  on  the 
1,200  level,  pumps  are  being  pulled  and 
trackage  is  being  taken  to  the  surface. 

No.  3  shaft  of  the  United  Verde, 
heretofore  the  principal  operating  shaft 
of  the  property,  is  to  be  abandoned, 
being  in  the  way  of  the  steam  shovel 
nnerations  on  the  500  level,  from  the 
surface  of  that  level  on  the  hillside. 
It  will  be  succeeded  by  No.  6,  which  is 
to  be  complete  before  the  end  of  the 
year.  It  was  raised  15  x  15  ft.  from  the 
1,950  to  the  400,  under  contract  finished 
last  month,  and  is  now  being  conci-eted 
for  its  full  depth,  work  that  will  take 
six  months  more.  It  will  have  a  13  x 
8-ft.  compartment  in  which  will  be  a 
double-deck  cage  that  will  accommodate 
96  men.  The  balance  of  the  shaft  space 
will  be  taken  up  by  the  counterbalance, 
a  manway  and  pipe  and  electrical  con- 
duits.     The    hoist,    an    electric    Nord- 


berg,  will  be  on  the  500  level,  in  a 
reinforced-concrete  chamber  44  x  45 
and  26  ft.  high,  2,000  ft.  distant  from 
the  500  level  portal.  The  men  will  be 
taken  on  electric  cars  to  the  change 
house,  in  the  open,  2,500  ft.  distant 
from  the  shaft.  No.  6  later  will  bo 
sunk  to  2,400  ft.  depth.  No.  5  shaft  is 
nearly  complete  to  2,500  ft. 

Clifton — The  Arizona  Copper  Co., 
Ltd.,  has  entered  suit  in  the  Greenlee 
County  Superior  Court  against  the 
Coronado  Mining  Co.,  alleging  a  debt 
of  $40,815,  accrued  within  the  last  ten 
years  in  the  payment  by  the  plaintiff  of 
taxes  and  general  expenses  on  the  prop- 
erty of  the  defendant  corporation.  The 
same  plaintiff  also  has  sued  to  quit 
title  on  the  Comet  Lode  mining  claims, 
purchased  from  the  state  on  account 
of  non-payment  of  taxes  by  former 
owners. 

Globe — Miami  Copper  has  started  a 
1,200-ft.  drift  from  the  new  No.  5  shaft 
to  cut  its  orebody.  Foundations  are 
being  placed  for  a  new  crushing  plant. 

Delayed  equipment  is  arriving  for 
the  Iron  Cap  mill.     The  railroad  from 


the  shaft  to  the  millsite  is  about  com- 
plete and  its  electric  equipment  has 
been  delivered.  The  Iron  Cap  shaft  has 
passed  1,350  ft.  depth.  An  ore  pocket 
is  being  placed  at  1,300  ft.  and  another 
will  be  provided  at  1,500.  Shipments 
are  going  at  the  rate  of  7,000  tons 
a  month  to  the  Inspiration  mill  and 
International   smelter. 

Phoenix — At  the  annual  meeting  of 
the  Kay  Copper  company  here,  George 
W.  Long  was  elected  president,  S.  J. 
Tribolet,  vice-president,  and  Fred  J. 
Elliott,  secretary.  All  are  of  Phoenix. 
Other  directors  chosen  were  F.  R.  Poss 
and  F.  W.  DeFoe,  of  New  York,  repre- 
senting the  interests  of  the  Yawkey 
estate.  The  president  reported  that  the 
mine,  40  miles  north  of  Phoenix,  now 
has  exposed  copper  ore  of  commercial 
grade  worth  $6,000,000,  with  several 
new  lenses  lately  cut  by  drilling.  The 
main  development  will  be  from  the 
going  to  the  Inspiration  mill  and  In- 
ternational smelter. 

Production  will  be  started  soon  by 
A.  J.  Porterie  from  his  cinnabar  mine, 
nine  miles  north  of  this  city.     He  has 
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purchased  a  retort  that  will  handle 
three  tons  of  ore  a  day,  and  has  on 
hand  ^  quantity  of  the  richer  ore  from 
new  development  work.  The  ore  is 
found  in  schist  stringers.  It  i-uns  from 
1  to  5  per  cent  in  quantity  and  e.xtends 
alongr  a  contact  for  fully  two  miles, 
within  a  pass  in  the  hills  that  are  the 
northern  boundary  of  the  Salt  River 
Valley.  Development  is  not  over  100 
ft.  deep  on  any  of  the  five  groups  of 
claims   that  cover  the   outcrops. 

The  Chloride  District 

BY  S.  FORD  EATON 

The  Chloride  Silver  Mines  Co.  is  one 
ol'  the  camp's  active  operators.  It  owns 
and  works  the  Diana  mine  about  li 
miles  west  of  Chloride.  Development 
work  is  being  done  from  a  vertical 
shaft  which  is  down  360  ft.  and  is  be- 
ing sunk  to  the  400  level.  Gasoline  is 
now  used  for  power,  but  installation  of 
electrical  equipment  is  under  consider- 
ation, the  power  to  be  obtained  from 
the  Desert  Power  &  Water  Co.  at  King- 
man. The  main  vein  on  the  property 
is  about  18  ft.  wide  and  dips  at  80 
deg.  The  shaft  cuts  the  vein  at  the 
250  level  and  entei-s  the  footwall  at 
the  300.  On  the  200  and  300  levels 
about  250  ft.  of  drifting  has  been  done 
in  ore.  Results  from  general  sampling 
of  th?  advancing  drift  faces  averaged 
$40  in  silver  and  gold.  In  places, 
streaks  rich  in  silver  run  up  to  $400 
per  ton.  An  average  across  the  entire 
18  ft.  of  vein  on  the  300  level  gives 
$11.35.  The  ore  shows  an  absence  of 
zinc  and  is  quite  amenable  to  concenti-a- 
tion.  The  plans  of  the  company  include 
sinking  to  the  400  level,  crosscutting 
to  and  drifting  on  the  vein  at  that 
level  and  eventually  the  installation  of 
a  mill.  D.  C.  Williams  is  resident 
manager.  The  company's  eastern  office 
is   at   No.    85    Devonshire    St.,   Boston. 

Mineral  Park — Work  has  been  re- 
sumed at  the  Washington  mine.  A 
gang  of  men  has  been  put  to  work 
cleaning  up  mill  shaft  and  tunnel.  Sink- 
ing will  soon  be  started. 

Activities  at  the  Golden  Star  mine 
continue.  The  new  headframe  is  in 
place  and  the  hoist  house,  blacksmith 
shop  and  transformer  house  are  com- 
pleted. The  old  inclined  shaft  is  being 
cleaned  cut  and  the  new  vertical  shaft 
is  down   35  ft^ 


MILL  AT  WASHINGTON  MINE,  MINERAL  PARK,  MOHAVE  COUNTY,  ARIZ. 


CALIFORNIA 

Natomas     Co.'s     Report  —  Kennedy 
Workings  Flooded  To  Put 
Out  Fire 

Natomas — The  annual  report  of  the 
Natomas  Co.  of  California  shows  a  net 
profit  of  $461,483  from  dredging  on 
company  property.  Eleven  gold  dredges 
are  owned  and  operated  by  the  com- 
pany, nine  on  the  American  River  and 
two  on  the  Feather  River.  Cubic  yards 
of  material  dredged  were  20,485,530,  the 
total  cost  being  $1,313,640,  including 
taxes  and  insurance.  Two  rock-crush- 
ing plants  were  operated,  one  at  Fair 
Oaks  and  one  at  Oroville,  the  combined 
output  being  359.000  tons  of  crushed 
rock  and  92,000  tons  of  screened  gi'avel 
during  the  year. 

Jackscn — The  fire  in  the  Kennedy 
mine  has  proven  so  persistent  that  it 
became  necessary  to  flood  the  work- 
ings. It  started  in  the  Argonaut 
mine  adjoining  nearly  a  year  ago  and 
ever  since  has  been  a  serious  handicap 
to  operations  at  both  properties.  The 
flooding  of  the  mine  will  cause  a  sus- 
pension of  operations  for  an  indefinite 
period. 

Brandy  City. — The  Yuba  Develop- 
ment Co.,  successors  to  the  Marysville- 
Nevada  Water  &  Power  Co.,  has  com- 
pleted preparations  for  extensive 
hydraulic  operations.  Recent  rains 
have  assured  a  fair  supply  of  water  for 
this  season's  work. 


COLORADO 

Carnotite  Mining  Active  Around  Monf- 
rcse — Efforts   Under   Way   To   Re- 
vive   Properties    in    Hahn's 
Peak    District. 

Idaho  Springs — New  equipment  has 
been  purchased  by  the  St.  George  Mines 
Co.  to  develop  the  recently  discovered 
body  of.  silver-lead  ore  opened  up  on 
its  property  on  Douglas  Mountain. 

Lessees  on  the  La  Plata  have  bi'oken 
into  good  silver-lead  ore  and  are  stor- 
ing it  for  shipment  as  soon  as  the  roads 
can  ba  opened  up. 

Moiitrose  —  In  anticipation  of  un- 
precedented receipts  of  carnotite  ore, 
the  Radium  Ore  Sampling  Co.  has  en- 
larged its  plant  and  increased  its  ware- 
house facilities.  The  sampling  plant 
is  said  to  be  one  of  the  most  complete 
of  its  kind  and  storage  facilities  ai-e 
provided  for  250  tons  of  sacked  radium 
ore.  Extensive  road  building  by  the 
county  is  being  planned  to  bring  a 
larger  part  of  the  carnotite  field  tribu- 
tary to  Montrose. 

Steamboat  Springs — A  decided  re- 
vival of  mining  activity  is  in  evidence 
throughout  the  Hahn's  Peak  district, 
about  forty  miles  northwest  of  Steam- 
boat Springs.  In  early  days  ore  was 
freighted  to  Denver  by  wagon,  and 
with  the  advent  of  the  Moffat  road  an 
effort  was  again  made  to  revive  the 
camp,  but  the  low  price  for  metals  and 
the  long  wagon  haul  discouraged  opera- 
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tions  and  most  of  the  properties  were 
closed  down.  The  Tom  Thumb  group, 
located  high  on  the  west  slope  of  Hahn's 
Peak,  was  recently  transferred  to 
strong  interests.  This  is  reputed  to 
have  shipped  lead  carbonates  running 
60  02.  silver  and  over  50  per  cent  lead. 

At  Columbine,  a  few  miles  north  of 
Hahn's  Peak,  new  locations  are  being 
made  and  arrangements  perfected  to 
revive  old  properties.  The  Master  Key 
Mining  Co.  announces  that  it  has  pro- 
vided the  necessary  capital  and  will 
begin  development  work  when  the  con- 
dition of  the  roads  permits. 

IDAHO 

Coenr  d'Alene  District 
Wallace — Patrick  Brady,  of  Wallace, 
representing  a  syndicate  of  Pittsbur:;, 
Pa.,  men,  has  secured  a  bond  on  the 
Olympia  group  of  twelve  claims  and 
the  Rose  claim,  adjoining  on  the  east. 
The  ground  is  favorably  situated,  join- 
ing the  Green  Hill  Cleveland  on  the 
west  and  the  Tamarack  &  Custer  on 
the  north,  within  a  proved  mineral  zone. 
A  shaft  on  the  Rose  claim  has  been 
sunk  100  ft.  on  the  vein,  showing  much 
low  grade  lead  carbonate  ore.  Brady 
has  also  secured  a  lease  on  the  Head- 
light plant  and  workings,  from  which 
he  will  drive  a  crosscut  across  the  Green 
Hill  and  Cleveland  claims  into  the  Rose, 
cutting  the  vein  at  a  depth  of  about 
1,200  ft.  The  bond  on  the  Olympia 
group  is  for  $150,000  and  on  the  Rose 
for  $100,000,  payable  on  or  before  July 
1,  1921. 

KANSAS 

Joplin-Miami  District 

Baxter  Springs  —  The  Iowa  Mining 
Co.,  which  has  a  46-acre  lease  in  Okla- 
homa two  miles  south  of  Baxter 
Springs,  Kan.,  has  purchased  a  150-ton 
mill  in  the  Joplin  field  and  is  removing 
it  to  its  lease.  The  Iowa  lost  all  its 
equipment  last  fall  by  fire.  A  new 
hoist  and  pump  were  installed.  The 
shaft  has  been  deepened. 

MICHIGAN 
Seneca  Drilling  for  Kearsarge  Conglom- 
erate— Mohawk   Ordering   More 
Storage  Battery  Locomo- 
tives 

Calumet — Seneca's  diamond  drill  is 
now  heading  for  the  Kearsarge  con- 
glomerate. It  passed  through  the  Osce- 
ola amygdaloid,  following  a  resumption 
of  drilling  on  the  original  No.  1  hole. 
There  was  not  enough  mineralization 
evident  in  the  Osceola  to  justify  de- 
velopment. The  Osceola  carries  no 
values  in  the  vicinity  of  the  Mohawk, 
Ahmeek  or  Seneca. 

The  company's  work  in  Gratiot  No. 
2  shaft  is  fairly  well  under  way.  One 
party  is  at  work  on  the  6th  level  and 
another  at  the  bottom  of  the  shaft. 
Others  will  be  started  soon.  No  fur- 
ther shipments  of  Seneca  rock  have 
been  made  at  this  time.  In  the  Seneca 
shaft  proper  the  work  of  laying  con- 
crete skiproads  is  continuing. 

The   Keweenaw    Copper    Co.,    owned 


largely  in  Duluth,  has  invested  $219,832 
of  its  total  surplus  in  Anaconda  6  per 
cent  bonds.  It  also  has  $25,200  in 
United  States  bonds.  The  surplus  and 
other  quick  assets  now  amount  to  $267,- 
241.42,  with  no  bills  payable.  Thomas 
F.  Cole  is  the  president  of  the  company. 
The  directors  are  George  G.  Hartley,  of 
Duluth;  Spencer  Hill,  of  Boston;  Thomas 
Hoatson,  of  Calumet;  A.  L.  Warner,  of 
Duluth,  and  Charles  A.  Wright,  of 
Calumet. 

Mohawk — Mohawk's  most  interesting 
development  is  in  the  remarkable 
stretch  of  vein  matter  40  ft.  wide  now 
being  opened  at  the  25th  level.  This 
freak  showing  seems  to  be  opening  as 
rich  in  copper  on  the  lower  level  as  in 
those  above.  The  company  has  ordered 
more  storage  battery  locomotives,  using 
four  of  them  in  development  laterals. 
Trolleys  continue  in  use  in  the  perma- 
nent openings.  A  trolley  system  has 
been  installed  on  the  15th  level  of  No.  6. 

Kearsarge — Wolverine  is  not  touch- 
ing its  mine  pillars.  From  the  40th 
level  upward  the  company  is  working 
out  the  old  stopes  and  getting  fairly 
good  returns.  The  output  for  March 
was  not  large,  but  will  get  back  to  nor- 
mal in  April  if  present  improvement 
continues.  In  February  the  flow  of  mine 
water  from  the  South  Kearsarge  gave 
trouble,  but  this  has  been  taken  care  of. 
The  company  had  to  keep  bailers  at 
work  owing  to  this,  thus  interfering 
with  the  production  of  rock. 

Other  amygdaloids  of  the  Wolverine 
will  be  opened  in  crosscuts.  A  pro- 
gram of  exploration  will  be  carried  on 
east  of  the  shaft.  In  addition  to  the 
crosscuts  diamond  drilling  will  also  be 
done. 

Iron  Country 

Menominee  Range 

Iron  River  —  The  Cleveland-Cliffs 
Iron  Co.  is  preparing  to  resume  at  the 
Spies  mine,  north  of  the  city,  which 
closed  down  a  year  ago  when  the  ore 
market  started  to  sag.  It  has  consider- 
able ore  in  stock.  Contracts  have  been 
made  for  more  than  the  amount  on 
hand,  and  some  ore  will  have  to  come 
from  underground  to  fill  orders  re- 
ceived. 

Iron  Mountain — There  is  talk  of  or- 
ganizing a  furnace  company  here,  with 
M.  E.  Richards,  formerly  of  the  Judson 
Mining  Co.,  in  charge.  Negotiations 
are  under  way  for  the  purchase  of  large 
hardwood  tracts,  and  there  will  be  no 
difficulty  in  getting  the  proper  ores  for 
smelting,  there  being  various  grades 
to  be  had  close  to  the  city.  Several 
meetings  of  men  identified  with  the 
project  have  already  taken  place,  and  it 
is  believed  that  the  furnace,  which  will 
have  charcoal  iron  as  a  product,  will 
be  constructed. 

Marquette  Range 
Palmer — Preparations  are  being  made 
for  resuming  operations  at  the  Rich- 
mond and  Empire  mines,  both  of  which 
will  be  worked  by  the  M.  A.  Hanna  Co. 
The  Maitland  will  also  resume  woi%  at 
an  early  date.  All  of  these  mines  pro- 
duce low-grade  siliceous  ores,  of  which 


thereais  a  large  tonnage  in  the  Cascade 
district. 

Gogebic   Range 

Ironwood — Within  the  last  week  or 
ten  days  the  deep  winter  snows  have 
melted  and  the  mines  are  preparing  for 
the  shipping  season.  They  could  start 
shipping  now,  but  have  to  wait  for  the 
boats,  and  the  harbors  are  still  choked 
with  ice. 

Another  400-hp.  water-tube  boHer 
has  been  received  at  the  Pabst  mine 
and  will  be  added  to  the  battery  supply- 
ing steam  to  the  turbo-generators  in 
"G"  power  house. 

According  to  the  annual  report  of 
the  Inspector  of  Mines  for  Gogebic 
County,  Mich.,  fori  the  year  ended 
Sept.  30,  1919,  which  has  just  been  pub- 
lished, there  were  two  open-pit  mines 
and  nineteen  underground  mines  in 
active  operation,  and  two  more  under- 
ground mines  where  development  work 
was  going  on.  The  underground  mines 
mined  5,141,428  tons  of  ore  and  em- 
ployed on  the  average  6,273  men,  of 
whom  4,424  worked  underground  and 
1,849  on  surface.  At  these  mines  there 
were  fifteen  fatal  accidents,  three  of 
which  occurred  on  surface,  and  320  ac- 
cidents where  the  injured  was  disabled 
for  more  than  two  weeks.  The  two 
open-pit  mines  employed  on  the  aver- 
age 562  men;  the  tonnage  mined  is  not 
given.  They  had  three  fatal  accidents, 
and  twenty-two  were  injured  who  were 
disabled  for  more  than  two  weeks. 

MONTANA 

Butte — C.  F.  Kelley  announces  that 
Anaconda's  ferro-manganese  plant  at 
Great  Falls  will  be  Operated  at  capacity 
as  soon  as  arrangements  for  tonnage 
can  be  made.  One  furnace  is  now  in 
operation  and  three  more  will  be  put  in 
commission  immediately.  The  rod  and 
wire  plant  is  being  operated  day  and 
night. 

NEVADA 
Operations   at   Round    Mountain — Blue- 
stone  M.  &  S.  Co.  Lost  Quarter 
Million  in   1919 

Round  Mountain — The  Round  Moun- 
tain Mining  Co.  is  carrying  on  develop- 
ment in  the  Sunnyside  crosscut.  Drift- 
ing on  the  vein  recently  cut  by  this 
crosscut  at  400-ft.  depth  is  producing 
satisfactory  results.  The  crosscut  is 
also  being  extended  to  cut  stringers 
found  on  the  surface. 

The  Fairview  Development  Co.  has 
saved  100  tons  of  $25-$40  ore  from  de- 
velopment on  the  100  level  of  the  main 
shaft.  In  a  crosscut  on  the  250  level 
what  appears  to  be  a  new  vein  system 
has  been  opened  up,  and  Louis  D.  Gor- 
don, general  manager,  believes  the  find 
may  prove  important.  Owing  to  re- 
cent snows,  the  outlook  for  the  placer 
season  is  more  promising  than  it  was. 

Simon  District — On  receipt  of  a  sub- 
stantial cash  payment  and  a  block  of 
stock.  Hector  RIcKinnon  has  compro- 
mised with  the  Simon  Silver  and  Simon 
Extension  companies  as  to  the  owner- 
ship of  valuable  local  claims,  the  com 
panics  now  having  uncontested  title. 
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Goldfield — In  addition  to  work  on 
company  account  on  the  350  level  of 
the  Florence  mine,  ten  sets  of  lessees 
are  busy  and  one  or  two  of  them  are 
in  ore,  according  to  F.  Sommer-Schmidt, 
general  manager.  The  company  is  run- 
ning two  crosscuts  on  the  350,  one  to 
the  west  and  the  other  southeast,  the 
former  to  explore  the  Columbia  Moun- 
tain fault,  and  the  latter  to  determine 
if  faulted  orebodies  were  thrown  to  the 
east  instead  of  to  the  west,  where  most 
of  the  exploration  work  has  hitherto 
been  done.  The  management  has  so 
far  done  1,200  ft.  of  development  on 
royalty  returns  of  lessees. 

Yerington — The  income  and  profit 
and  loss  account  for  1919  of  the  Blue- 
stone  Milling  &  Smelting  Co.,  as  shown 
by  the  report  of  Warwick,  Mitchell  & 
Co.,  chartered  accountants,  reveals  a 
net  loss  of  $248,601.03.  Income  from 
copper  and  concentrates  was  $493,- 
683.41,  and  from   silver,   $1,230.44. 

Pioche — Joe  Sandon,  who  is  associated 
with  E.  C.  D.  Marriage,  of  the  Pioche 
Assay  Office,  purposes  to  re-treat  12,000 
tons  of  De  Lamar  mill-tailings  which 
ht-  owns.  These  will  average  $3  in  gold 
and  silver  per  ton,  and  a  recent  test 
demonstrated  the  practicability  of  mak- 
ing a  75  per  cent  recovery  by  cyaniding 
and  charcoal  precipitation.  The  tail- 
ings are  so  situated  that  they  can  be 
economically  loaded  into  tanks  for 
treatment.  Water  for  milling  has  been 
arranged  for. 

The  Prince  Consolidated  shaft  is  now 
down  565  ft.  vertically. 

A  cyanide  unit  is  to  be  added  to  the 
Tungsten  Comet's  milling  plant. 


NEW  MEXICO 

Mogollon  —  Preliminary  plans  are 
being  considered  by  the  Mogollon  Mines 
Co.  for  the  development  of  water  power 
in  Whitewater  Canyon  for  use  at  the 
mines. 

White  Signal — An  option  has  been 
closed  through  L.  N.  Kniffen,  manager 
for  the  U.  S.  Smelting,  Refining  & 
Mining  Co.  at  Hanover,  N.  M.,  for  six 
claims  owned  by  Otto  Forster  and  Jack 
Grissom,  the  purchase  price  being 
stated  at  $175,000,  the  purchaser  to 
sink  a  shaft  125  ft.  within  a  year.  The 
property  is  reported  to  show  bismuth, 
but  was  originally  located  for  gold. 

Black  Hawk— The  Black  Hawk  Con. 
Mines  Co.  has  installed  a  60-hp.  gas 
hoist  at  Ross  No.  1  shaft,  which  is  300 
ft.  deep,  and  is  hoisting  about  100  tons 
daily.  About  five  cars  of  ore  a  week 
are  being  shipped. 

Steeple  Rock — The  Nuggett  group 
has  been  leased  by  George  F.  Utter  to 
Serf,  Amme  and  Lewis,  who  have 
started  active  operations. 

UTAH 

Park  City — Shipments  for  the  week 
ended  March  20  amounted  to  1,892  tons, 
as  compared  with  2,213  tons  the  week 
preceding,  bad  weather  and  poor  roads 
being  the  chief  cause  of  the  decrease. 


The  Silver  King  Consolidated  Mining 
Co.  reports  that  its  Spiro  tunnel  dur- 
ing 1919  advanced  2,622  ft.  at  a  cost 
of  $39.87  a  ft.  as  compared  with  4,001 
ft.  in  1918  at  a  cost  of  $30.48  per  ft, 
and  as  compared  with  5,000  ft.  in  1917 
at  a  cost  of  $21.61  per  ft.  In  1918  the 
c&st  of  labor  increased  30  per  cent  and 
in  1919,  82  per  cent.  Material  advanced 
46  per  cent  in  1918  and  88  in  1919. 
Work  in  1919  was  practically  suspended 
for  seven  weeks  during  the  time  of  the 
Park  City  strike.  With  about  3,000 
ft.  more  work  the  tunnel  will  have 
reached  ground  underneath  the  Cali- 
fornia-Comstock  shaft,  and  it  will  be 
possible,  when  connections  have  been 
completed  by  raising,  to  take  out  ore 
which  can  be  concentrated  in  the  mill  at 
the  portal.  The  cost  of  the  tunnel  work 
exceeded  the  income  from  ore  sales 
even  more  than  was  expected,  owing  to 
increased  costs,  and  the  difference  was 
made  up  from  the  sale  of  treasury 
stock  and  short-term  7  per  cent  notes 
convertible  into  stock  at  $2  per  share. 
With  the  tunnel  completed,  the  cost  of 
ore  extraction  will  be  lowered. 

WASHINGTON 

Daisy — The  Silver  Mountain  Mining 
Co.,  with  head  offices  in  Spokane,  is 
completing  arrangements  for  the  erec- 
tion of  a  50-ton  concentrator  at  the 
old  Daisy  mine  four  miles  east  of  the 
town  of  Daisy.  For  several  years  past, 
the  company  under  the  direction  of 
W.  H.  Seelye  has  been  engaged  in  de- 
veloping two  parallel  quartz  veins 
carrying  their  principal  values  in  silver. 
A  1,000-ft.  crosscut  has  been  completed. 

Index — A  crew  of  70  men  is  employed 
at  the  Sunset  Copper  mine  in  the  Cas- 
cades. One  hundred  tons  of  ore  is  be- 
ing handled  daily  in  the  mill  with  good 
recovery.  A  winze  is  being  sunk  100 
ft.  below  the  present  lowest  level  and 
a  deeper  level  will  soon  be  opened. 

CANADA 

British  Columbia 

Atlin  Hydro-magnesite  Shipped  Abroad 

— Rock  Candy  Mine  Resumes 

Operation 

Stewart — Extensive  development  of 
the  Big  Missouri  Group  is  planned  for 
this  summer.  About  12,500  ft.  of  dia- 
mond drilling  will  be  done  on  this  prop- 
erty and  two  camps  will  be  maintained 
throughout  the  season.  While  the  prop- 
erty contains  some  rich  ore,  it  is  to  be 
operated  chiefly  for  its  large  low-grade 
orebodies.  If  the  results  of  the  work, 
under  way  and  proposed,  are  satisfac- 
tory the  erection  of  a  concentrator  and 
the  installation  of  necessary  mine  equip- 
ment will  follow. 

It  is  reported  that  Dale  L.  Pitt,  until 
recently  assistant  manager  of  the  Pre- 
mier mine,  in  the  Salmon  River  district, 
has  been  appointed  general  manager  for 
the  company,  and  that  R.  K.  Neill,  of 
Spokane  and  Vancouver,  who  is  retir- 
ing, will  retain  his  interest  in  the  mine. 
Mr.  Pitt  is  quoted  as  stating  that  de- 
velopment of  the  property  will  be  car- 
ried on  with  energy,  that  a  concentrator 


will  be  installed,  water  power  developed 
and  a  sawmill  erected. 

Atlin — For  the  first  time  since  the 
war  a  shipment  of  hydro-magnesite  has 
been  made  to  England  from  the  Atlin 
district,  B.  C.  Two  hundred  tons  were 
brought  from  the  property  to  Van- 
couver in  1914,  of  which  only  50  tons 
reached  Great  Britain  before  the  open- 
ing of  hostilities.  The  remainder  has 
been  held  since  that  date  and  only  now 
is  being  called  for. 

Allenby — The  Canada  Copper  Corp. 
will  begin  construction  work  at  Allenby 
find  Copper  Mountain  soon.  The  grad- 
ing of  the  railway  will  be  completed 
shortly  and  it  will  be  possible  to  start 
tracklaying.  The  timber  for  bridges  is 
being  framed  at  Princeton  and  will  be 
taken  to  Allenby  for  distribution. 

Trail— The  Consolidated  M.  &  S.  Co. 
is  paying  shippers  everything  over 
5  per  cent  on  the  exchange  value. 

Greenwood  —  Shipments  from  the 
Providence  mine  continue,  two  cars,  ag- 
gregating 75  tons,  having  been  dis- 
patched in  March.  Most  of  this  came 
from  the  400-ft.  level.  Development  is 
being  done  on  the  500-ft.  level,  where 
there  is  considerable  high-grade  ore  in 
sight. 

Grand  Forks — The  Rock  Candy  prop- 
erty of  the  Consolidated  company 
has  resumed  operations.  The  mill  had 
been  closed  down  for  the  last  few 
months,  although  development  has  con- 
tinued. Shipments  from  the  decrepitat- 
ing plant  probably  will  reach  about  18 
cars  a  week. 

Hedley— The  Hedley  Gold  Mining  Co. 
has  resumed  operations  after  several 
months'  inactivity.  G.  P.  Jones,  gen- 
eral superintendent,  states  that  the 
property  will  be  worked  to  capacity. 

Ontario 

Porcupine — Dome  Mines  has  declared 
a  dividend  of  25c.  a  share,  payable  on 
April  30  to  shareholders  of  record 
April  1. 

The  Clifton-Porcupine,  operating  on 
a  narrow  vein  a  short  distance  from  the 
Dome,  has  shipped  two  tons  of  ore  to 
Ccbalt,  which  averaged  $66.45  per  ton. 
The  vein  is  now  being  opened  up  on 
the  200-ft.  level. 

Kirkland  Lake — The  report  of  the 
Teck-Hughes  mine  of  Kirkland  Lake 
for  the  year  ended  Dec.  31  shows  that 
the  company  treated  18,387  tons,  and 
recovered  $169,590.  The  mill  heads 
averaged  $10,  and  the  recovery  was 
$9.20,  which  leaves  a  fair  margin  of 
profit.  The  costs  have  now  been  re- 
duced to  about  $6  per  ton.  Ore  reserves 
have  a  gross  value  of  approximately 
$1,000,000. 

At  the  Keora  the  power  house  has 
been  completed.  The  mine  plant  is  to 
be  in  operation  about  April  15. 

Bourke's  Station — The  Lake  View 
has  purchased  a  5-drill  compressor  and 
mining  plant,  to  be  shipped  at  once  to 
its  claims,  where  work  on  the  surface 
is  stated  to  have  resulted  in  an  im- 
portant discovery. 
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Court  Decisions  in  Mining  Cases 

By    Wellington    Gustin 


Judgment  for  Compensation 
Sustained 

Posted    Notices    and    Rules    May    Not 

Determine    Workmen's    Rights    To 

Recover  Damages 

The  Supreme  Court  of  Kansas  was 
asked  to  reverse  the  judgment  for  com- 
pensation obtained  by  an  employee 
against  the  Edgar  Zinc  Co.  The  plain- 
tiff was  engaged  in  feeding  coarse  ore 
into  a  crusher.  Occasionally,  a  piece  of 
ore,  on  account  of  its  size,  would  not 
go  between  the  rollers,  and  a  long- 
handled  maul  was  furnished  him  for 
the  purpose  of  breaking  such  pieces. 
Often,  small  pieces  of  iron,  which  could 
not  be  crushed  or  forced  through  the 
rollers,  were  found  in  the  ore  and  were 
jerked  out  from  the  rollers  by  a  stick. 
At  the  time  of  the  accident  a  fragment 
of  ore  or  scrap  of  iron  had  become 
lodged  between  the  rollers  and  stopped 
them.  The  plaintiff  picked  up  a  short 
stick  and  undertook  to  pry  it  out,  as 
he  had  often  done  before.  The  rollers 
started  up,  jerking  the  stick  through 
them  and  injuring  him.  He  said  he 
used  the  stick  because  the  maul  would 
not  dislodge  the  iron,  and  that  he  had 
seen  others  use  such  a  stick. 

Immediately  in  front  of  his  working 
place  the  mine  superintendent,  G.  W. 
Whipple,  had  posted  a  notice  to  shut 
down  the  machinery  until  the  rollers 
were  cleared,  should  they  become 
choked.  The  plaintiff  knew  this  rule, 
and  the  machines  could  be  stopped  by 
means  of  an  electric  switch  near  his 
working  place. 

In  its  opinion,  the  Supreme  Court 
said,  it  was  not  material  that  plaintiff 
may  have  been  guilty  of  a  high  degree 
of  negligence.  Under  the  English  act, 
and  the  laws  of  several  states,  to  war- 
rant a  reversal  the  court  must  declare 
as  a  matter  of  law  that  the  injuries 
resulted  from  a  "serious  and  willful 
misconduct"  of  the  workman,  and,  even 
under  the  Kansas  act,  the  mere  volun- 
tary and  intentional  omission  of  a  work- 
man to  use  a  guard  or  protection  fur- 
nished to  him  is  not  necessarily  to  be 
regarded  as  willful   (169  Pac.  1087). 

Now,  the  maul  appears  to  have  been 
furnished  to  break  pieces  of  ore  where 
necessary  —  to  prevent  rather  than 
remedy  the  choking  of  the  rollers,  the 
latter  situation  being  provided  for  by 
the  direction  to  shut  down  the  ma- 
chinery. The  fact  that  the  workman 
used  another  and  less  safe  instrument 
than  the  one  furnished,  is  not  equiva- 
lent to  his  refusal  to  use  an  available 
guard  or  protection  against  the  danger 
to  which  his  injury  was  due,  said  the 
court. 

But  the  question  whether  the  failure 
to  stop  the  machinery  brought  the 
workman  within  the   exception   of  the 


law  was  more  difficult.  The  company's 
rule  requiring  the  machinery  to  be  shut 
down  was  a  reasonable  and  proper 
guard  and  protection  against  the  risk, 
in  a  sense  only.  For,  said  the  court, 
if  that  construction  were  adopted,  it 
would  seem  that  a  recovery  would  be 
prevented  whenever  a  workman  was 
injured  in  consequence  of  his  neglecting 
to  follow  a  rule  adopted  by  his  em- 
ployer for  his  benefit.  The  court  con- 
cluded this  was  not  the  kind  of  delin- 
quency that  was  -within  the  mind  of  the 
Legislature  when  it  denied  a  recovery 
to  one  who  was  injured  through  his 
willful  failure  to  use  a  guard. 

Recovery  against  the  zinc  company 
was  affirmed. 


Exclusive  Selling  Rights 

Mining  Corporation  Liable  for  Services 

Accepted  by  It — May  Not  Rely  on 

Defense  of   Ultra   Vires 

In  an  action  by  Chester  A.  Flanagan 
against  the  American  Minerals  Produc- 
ing Co.  a  judgment  for  the  former  has 
been  affirmed  by  the  Supreme  Court  of 
Washington.  From  the  facts  it  ap- 
pears that  the  company,  having  an  in- 
terest in  a  mineral  deposit  in  Vail,  Ore., 
entered  into  contract  with  one  Flana- 
gan and  one  Jacobson,  giving  them  the 
e.xclusive  selling  rights  of  such  mineral. 
Later,  it  was  found  such  exclusive 
sales  contract  was  an  obstacle  in  the 
way  of  securing  necessary  investments 
in  the  corporation,  and  its  surrender 
was  solicited  and  obtained,  the  two  ac- 
cepting notes  as  a  consideration  for 
the  cancellation.  The  company  alleged 
that  subsequently  other  valuable  con- 
sideration was  paid  for  this  cancella- 
tion, thus  invalidating  the  notes,  in- 
cluding 25,000  shares  of  the  capital 
stock  of  the  company. 

Flanagan  alleged  that  in  an  endeavor 
to  finance  the  company  and  sell  its 
stock  he  had  expended  the  sum  named 
in  the  notes,  and  he  testified  he  never 
knew  just  why  the  25,000  shares  of 
stock  were  issued  him.  The  trial  court 
found  that  of  the  hundreds  of  thou- 
sands of  shares  and  dollars  talked  about 
in  the  whole  transaction,  the  actual 
financial  precipitate  was  about  $500,  as 
Flanagan  contended,  which  he  spent 
for  the  benefit  of  the  company. 

On  the  company's  contention  tnat  the 
notes  were  ultra  vires,  the  Supreme 
Court  said  that  where  a  minmg  cor- 
poration accepted  the  benefit  of  plain- 
tiff's services  and  allowed  him  to  fur- 
nish the  services  of  an  analytical 
chemist  for  testing  its  ores,  and  notes 
were  given  in  payment,  the  corporaiion 
cannot  defend  on  the  grounds  that  the 
execution  of  the  notes  was  beyond  its 
power. 


Prescriptive  Rights  and 
Pipe  Lines 

Authority  Acquired  to  Lay  Line  on  One 

Side  of  Creek  Bed  Does  Not  Extend 

to  Other  Side  of  Creek 

A  suit  in  equity  instituted  by  the 
Pure  Oil  Co.  and  the  Producers  &  Re- 
finers' Pipe  Line  Co.  against  John  M. 
Lowe,  of  West  Virginia,  was  recently 
decided  in  the  United  States  Circuit 
Court  of  Appeals,  Fourth  Circuit.  The 
oil  and  pipe  line  companies  asked  for 
an  injunction  to  restrain  defendant 
from  proceeding,  either  in  law  or  in 
equity,  to  remove,  from  a  creek  bed, 
all  pipe  lines  operated  by  gravity, 
maintained  by  the  pipe  line  company, 
and  to  quiet  title. 

The  piping  is  four  inches  in  diameter 
and  is  part  of  a  system  twenty  miles 
long,  operated  for  the  last  seventeen 
years  in  piping  oil  for  the  public  from 
the  field  in  the  vicinity  of  Jacksonburg 
to  tanks  at  Pine  Grove,  in  West  Vir- 
ginia, and  laid  in  the  bed  of  the  South 
Fork  of  Big  Fishing  Creek,  the  loca- 
tion of  the  pipe  line  in  the  creek  bed 
enabling  the  oil  to  flow  by  gravity. 

The  pipe  line  company  claimetl  the 
right  for  the  location  of  its  line  by  pre- 
sci'iption  which  matured  by  actual  pos- 
session taken  and  held  adversely  to 
defendant  for  more  than  the  statutory 
period  of  ten  years  under  claim  of  own- 
ership and  right  without  objection. 
The  evidence  showed  that  it  had  ac- 
(luired  a  prescriptive  right  by  use  for 
more  than  ten  years,  maintaining  its 
line  on  the  south  side  of  the  stream. 
This  right  was  upheld  by  the  court. 
But  after  this  period  the  company 
moved  its  line  to  the  opposite  or  north 
side  of  the  stream  in  an  entirely  new 
location.  The  change,  the  defendant 
claimed,  materially  damaged  his  prop- 
erty on  the  north  side  of  the  stream. 
The  company  contended  that  its  pos- 
session by  prescription  extended  from 
one  bank  to  the  other,  and  that  there- 
fore it  acquired  a  right  to  occupy  either 
.■iide  of  the  stream  and  any  part  thereof. 
The  court  said,  in  view  of  the  purpose 
for  which  the  side  of  the  stream  was 
used,  that  occupancy  of  the  south  side 
did  not  inure  to  the  benefits  of  the  pipe 
Ime  company,  so  as  to  vest  it  with 
title  to  the  north  side;  it  appearing 
that  the  company  had  not  occupied  the 
north  side  of  the  stream  for  a  suffi- 
cient length  of  time  to  acquire  a  pre- 
scriptive right  to  that  side.  The  com- 
pany not  having  acquired  a  prescrip- 
tive right  to  the  north  side  of  the 
stream,  the  title  of  that  portion  of  the 
premises  remained  with  the  grantor. 
Therefore  the  suit  for  injunction 
brought  by  the  two  companies  was  dis- 
missed, reversing  the  judgment  of  the> 
United  States  District  Court. 


April  3,   1920 


Engineering    and     Mining    Journal 


82S 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Julius  Kruttschnitt,  Jr.,  is  making  ex- 
aminations  in  Greenlee  County,  Ariz. 

Robert  T.  Hill  has  been  re-elected 
president  of  the  Southwestern  Geo- 
logical Society. 

James  B.  Tenny,  of  Bisbee,  has  been 
making  examinations  in  the  Tyrone 
(N.   M.)    district. 

D.  C.  Jackling  has  been  visiting  the 
Chino  Copper  Co.'s  property  p*  Santa 
Rita  and  Hurley,  N.  M. 

M.  Motherwell  has  completed  his  flo- 
tation experiments  at  the  Eighty-five 
mine,  and  is  now  in  Douglas,  Ariz. 

F.  Field,  mining  engineer  of  Duluth, 
is  visiting  the  Southwest  and  spending 
some  time  in  Globe,  Bisbee,  and  Ajo. 

Charles  A.  Mitke  has  been  in  the 
Clifton-Morenci  district  on  professional 
work  for  the  Arizona  Copper  Co. 

C.  S.  Smith,  president  of  the  Old 
Dominion  Co.,  and  his  brother  J.  Waldo 
Smith,  of  New  York  City,  have  been 
visiting  the  company's  mines  in  Globe. 

O.  B.  Hopkins  has  resigned  his  posi- 
tion with  the  U.  S.  Geological  Survey 
to  enter  private  employment  as  an  oil 
geologist. 

Victor  G.  Hills,  mining  engineer,  of 
Denver,  Col.,  has  been  engaged  as  con- 
sulting engineer  for  the  old  Dolly  Var- 
den  mine,  Mount  Bross,  Col. 

Nelson  H.  Darton,  of  the  U.  S.  Geo- 
logical Survey,  has  been  given  leave  of 
absence  to  undertake  private  oil  in- 
vestigations  in   northern    Mexico. 

C.  G.  Rice  was  elected  president  of 
the  U.  S.  Smelting  &  Mining  Co.  at 
the  quarterly  meeting  of  the  directors. 
Ke  succeeds  the  late  William  G.  Sharp. 

R.  T.  Hancock,  of  the  Nigerian  Tin 
Corp.,  Ltd.,  Jos,  Northern  Nigeria,  has 
left  Jos  and  is  to  be  addressed  at  4 
Broad  Park  Ave.,  Ilfracombe,  England. 

F.  A.  Garbutt  visited  Kingman  re- 
cently on  business  connected  with  a  re- 
quest made  by  the  minority  stockhold- 
ers of  the  Tennessee  mine  for  a  receiv- 
ership. 

George  Otis  Smith,  the  Director  of 
the  U.  S.  Geological  Survey,  has  been 
elected  to  honorary  membership  in  the 
American  Association  of  Petroleum 
Geologists. 

John  Seward,  of  Nutley,  N.  J.,  is  in 
Washington  on  mine  valuation  work  for 
the  U.  S.  Treasury  Department  in  con- 
nection with  the  administration  of  the 
income-tax  laws. 

Stephen  R.  Capps,  of  the  U.  S.  Geo- 
logical Survey  staff,  has  been  granted 
leave  of  absence  for  one  year  to  do  work 
for  an  American  oil  company  in  the 
Black  Sea  region. 

Edward  H.  Clark,  of  San  Francisco, 
president  of  the  Homestake  Mining  Co., 
Lead,  S.  D.,  is  returning  to  California 
after  spending  some  time  in  New  York 
City  and  the  East. 


E.  C.  Harder  has  resigned  from  the 
U.  S.  Geological  Survey  and  left  Wash- 
ington to  engage  in  commercial  work. 
His  new  address  is  1116  Harrison  Build- 
ing, Philadelphia. 

A.  R.  Wilfley  was  in  Globe  and  Miami 
recently,  superintending  tests  of  a 
sand  pump  of  his  own  invention  that 
is  being  installed  at  the  Old  Dominion 
and  Miami  mills. 

Charles  J.  Marsh,  of  the  Standard 
Underground  Cable  Co.,  was  elected 
president  of  the  New  York  Metal  Ex- 
change, and  C.  Mayer  re-elected  its 
secretary  at  the  recent  annual  meeting. 

I.  C.  White,  George  Otis  Smith  and 
Ralph  Arnold  were  among  the  guests 
attending  the  meeting  of  the  South- 
western Geological  Society  on  March 
19,  at  Dallas,  Tex. 


HARRY  J.   WOLF 

Harry  J.  Wolf,  who  has  been  associ- 
ate editor  on  the  staff  of  Engineering 
and  Mining  Journal  since  June,  1919, 
has  resigned  and  will  resume  general 
practice  as  a  mining  engineer  with  of- 
fices at  42  Broadway,  New  York  City. 

Oscar  Lachmund,  formerly  general 
manager  of  the  Canada  Copper  Corp., 
Ltd.,  and  now  in  private  practice  at 
Spokane,  will  be  in  New  York  until 
the  middle  of  April. 

E.  V.'.  Shaw  and  R.  H.  Sargent,  of 
the  U.  S.  Geological  Survey,  have  been 
granted  leave  of  absence  to  conduct  in- 
vestigations in  South  America  for  an 
American  oil  company. 

Arthur  L.  Day,  geophysicist,  an- 
nounces a  change  of  address  from  Corn- 
ing Glass  Works,  Corning,  N.  Y.,  to 
the  Geophysical  Laboratory,  Carnegie 
Institution,  of  Washington,  D.  C. 

Dale  L.  Pitt,  recently  assistant  man- 
ager of  the  Premier  mine,  Salmon  River, 
in  the  Portland  Canal  division,  has 
been  appointed  general  manager  of  that 
property.  Mr.  Pitt  succeeds  R.  K.  Neill, 
of  Spokane,  Wash. 

M.  G.  Baker,  vice-president  of  the 
Vanadium  Corporation  of  America, 
sails  on  April  7  for  Peru,  where  he  will 
superintend    the    construction    of    the 


twelve-mile  railway  building  from  the 
corporation's  mines  to  Lake  Pun  Run. 

Bulkeley  Wells,  president  of  the 
American  Mining  Congress,  recently 
attended  the  meeting  of  gold  produc- 
ers held  in  Tonopah  for  devising  ways 
and  means  to  stimulate  gold  production 
and  securing  proper  legislation  for  the 
relief  of  gold  producers. 

James  Neil,  chief  mechanical  engi- 
neer of  the  Pennsylvania  State  Depart- 
ment of  Labor  and  Industry,  has  ac- 
cepted a  position  with  the  U.  S.  Bureau 
of  Mines.  Mr.  Neil  is  widely  known 
as  an  boiler  expert  and  is  a  member 
of  the  A.  S.  M.  E.  uniform  boiler  society. 

F.  A.  Wright,  president  of  the  Cer- 
bat  Silver  M.  &  M.  Co.,  recently  passed 
through  Chloride,  Ariz.,  en  route  to 
Los  Angeles  and  San  Francisco.  He 
will  be  in  California  for  a  fortnight  and 
then  return  to  Chloride  for  a  more  com- 
plete inspection  of  the  company's  inter- 
ests. 

A.  W.  Ambrose,  of  the  U.  S.  Bureau 

of  Mines,  has  been  appointed  superin- 
tendent of  the  petroleum  experiment 
station  of  the  bureau  at  Bartlesville, 
Okla.  He  succeeds  W.  P.  Dykema,  who 
has  resigned  the  position  in  order  to  be 
able  to  devote  more  time  to  the  natural- 
gas  investigations  of  the  Bureau. 

V/.  B.  Cramer,  assistant  consulting 
engineer  of  the  Concentrating  Depart- 
ment, Phelps  Dodge  Corporation,  Doug- 
las, Ariz.,  has  just  returned  from  Cali- 
fornia, where  he  has  been  recuperating. 
A  serious  automobile  accident  in  the 
latter  part  of  January  confined  him  to 
a  hospital  for  a  number  of  weeks  dur- 
ing January  and  March. 

Horace  V.  Winchell,  of  Minneapolis, 
and  Fred  Searls,  Jr.,  of  San  Francisco, 
mining  geologists,  are  at  Wallace, 
Idaho,  where  they  are  engaged  in  pro- 
fessional work  in  connection  with  the 
pending  apex  litigation  between  the 
Federal  Mining  &  Smelting  Co.  and 
the  Hecla  Mining  Co.  Both  have  been 
retained  by  the  Hecla  company. 

H.  Lipson  Hancock,  general  manager. 
Wallaroo  Mining  &  Smelting  Co.,  Ltd., 
Wallaroo,  South  Australia,  who  has 
been  on  an  extended  tour  for  the  last 
six  months,  passed  through  Arizona  re- 
cently on  his  way  to  San  Francisco, 
where  he  embarked  on  the  S.S.  "So- 
noma" for  Sydney.  Mr.  Hancock  will 
be  remembered  as  the  inventor  of  the 
Hancock  jig. 

William  C.  Huntington,  recently  ap- 
pointed commercial  attache  of  the 
United  States  at  Paris,  is  a  graduate 
of  the  Columbia  University  School 
of  Engineering,  and  was  for  four  years 
a  metallurgist  with  the  U.  S.  Steel  Cor- 
poration before  taking  up  foreign  study. 
He  is  personally  familiar  with  a  num- 
ber of  manufacturing  plants  in  Bel- 
gium, France  and  the  present  occupied 
territory  of  western  Germany,  and  was 
also  commercial  attache  at  Petrograd 
from  1916  until  after  the  second  Rus- 
sian revolution.  He  speaks  French, 
German,  and  Russian,  and  has  been 
in  charge  of  the  Russian  Division  of  the 
U.  S.  Bureau  of  Foreign  and  Domestic 
Commerce  since  November,  1918. 
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Silver  and  Sterling  Exchange 

Sterling 
Exchange 

Silver 

March 

Sterling 
Exchange 

Silver 

March 

New  York. 
Cents 

London, 
Pence 

New  York. 
Cents 

London, 
Pence 

25 
26 
27 

3851 

390  i 
394} 

124^ 

125 

126 

7H 

29 
30 
31 

393 
385 
386J 

I26'i 

126.; 

126i 

71f 
72  J 
72 1 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar 
eilver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  025  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zinc 

March 

Eleotrolytio 

99  Per  Cent 

straits 

N.  Y. 

St.L. 

St.L. 

25 

18.40@18.50 

58i@58| 

59  @59J- 

8.90@9.00 

8.60®8.65 

8.40@8.50 

26 

18.50@18.60 

59J@60 

601  @61 

8.90@9.00 

8.60@8.65 

8.35@8.45 

27 

18.60@18.70 

6o;@6o;: 

61  @61i 

S.85@8.95 

8.60@8.65 

8.35@8.45 

29 

18.75@18.85 

6U@61| 

62-l@62| 

8.85@8.95 

8,60@8.65 

8.3S@8.40 

30 

18,75@18.85 

62  @63 

62f@63J 

8.80@8.90 

8.60(a;8.65 

8  40@S  50 

31 

18.75@18.85 

61i@62i 

62S@63 

8.80@8.90 

8.60@8.65 

8  40(a8  50 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing 
values  of  the  metals  for  the  deliveries  constituting  tho  major  markets,  reduced  to  basis  of  New  York,  cash, 
except  where  St.  Louis  is  the  normal  basine  point.     All  prices  are  in  cents  per  pound. 

Copper  is  commonly  sold  on  terms  "delivered,"  which  means  that  the  seller  pays  the  freight  from  refin- 
ery to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing  to  figure  net  prices  on  indi- 
vidual transactions.  Consequently,  an  average  deduction  is  made  from  the  "delivered"  price  At  present  the 
average  cost  of  delivery  from  New  York  refineries  is  0. 1 5c.  per  lb.,  and  that  deduction  is  made  to  arrive  at  the 
New  York  price.     When  copper  is  sold  f.  o.  b.  or  f.  a.  b.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  fur  ordinary  forma  of  wire  bars,  ingotbara  and  cakes.  For  ingots  an  extra 
of  O.Ouc.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  O.!25o.  per  lb.  „  -r^  ,         ,      txt 

Quotations  for  zino  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100 
lb.  above  St.  Louis.    Tin  is  quoted  on  the  basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

Tin 

Lead 

Zinc 

March 

Standard 

Eleotro- 
lytio 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3  M 

25 
26 
27 
29 
30 
31 

106 
103f 

ioii 

1071 
107i 

109 
1061 

ioH 
1103 
1103 

115 
114 

ii3 

115 
116 

333 
338 

345' 

359 

348 

335i 
339^ 

346^ 
359| 
350 

40 
40J 

46i 
41 

43 

42 
41J 

4ii 

43 
45 

48. V 
48  i^ 

49i 

50 

50 

51 
51 

5li 

52.1 
53 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
BterUng  per  ton  of  2,240  lb. 


.411  prices  are  in  pounds 


Monthly  Average  Prices  for 
March 

Copper: 

New   York    Electrolytic 18.331 

London  Standard   109.533 

London   Electrolytic    118.348 

Lead: 

New  York    9.145 

St.   Louis    8.894 

London    46.054 

Silver: 

New  York   125.551 

London    74.194 

Zinc: 

New  York 8.881 

St.  Louis 8.531 

London    53.467 

Tin: 

99   per  cent    61.037 

Straits     61.926 

London     369.489 


Metal  Markets 

New  York,  March  31,  1920 

The  market  is  characterized  this 
week  by  a  firm  rise  in  copper  to  19c. 
delivered;  an  advance  in  tin,  which 
went  above  63c.  yesterday  for  spot  and 
future  Straits,  both  of  which  are  quoted 
at  the  same  figure  for  the  first  time  in 
about  six  months;  a  slightly  weaker 
tendency  on  the  part  of  lead;  and  with 
zinc  fairly  steady. 

Copper 

The  firm  upward  tendency  of  the  mar- 
ket continued  during-  the  week,  and  for 
the  last  three  days  producers  have 
maintained  the  price  of  19c.,  delivered, 
or  18.75@18.85c.  net  at  the  refinery,  at 
which  figure  considerable  business  was 
reported.  Some  small  lots  of  metal  for 
prompt  delivei-y   could   be   obtained   as 


Notice 

special  Service  of 
Advance  Market  Reports 


'  I  ^HE  market  report  of  the 
■^  E.ngineering  and  Mining 
Journal  is  prepared  Wednes- 
day evening,  and  the  Journal 
jslmailed  to  its  subscribers 
Friday. 

For  those  who  wish  earlier 
information  as  regards  mar- 
ket quotations,  we  are  offer- 
ing, as  a  special  service,  to 
send  them  on  Wednesday 
evening  collect  telegrams  cov- 
ering the  price  of  any  metal 
or  metals  in  which  they  may 
be  directly  interested.  The 
same  information  will  be 
given  to  subscribers  over  the 
telephone. 

We  will  also  mail  on  Wednes- 
day evenings  to  subscribers 
the  printed  advance  sheet  of 
the  report. 

The  charge  for  this  service 
will  be  $50  per  year. 


low  as  ISC'c,  and  it  is  probable  that  the 
delivered  price  of  19c.  was  raised 
slightly  for  certain  small  third-quarter 
business.  Demand  in  general  continued 
about  the  same  as  last  week,  and  is 
probably  in  excess  of  current  produc- 
tion. Most  of  the  business  is,  of  course, 
for  domestic  delivery. 

John  D.  Ryan,  president  of  the  Cop- 
per Export  Association,  issued  some  in- 
terestin.g  figures  regarding  the  copper 
production  and  consumption  in  the  last 
year,  also  estimating  the  stocks  of  the 
metal  on  hand.  He  believes  the  current 
European  stocks  to  bo  at  an  absolute 
minimum,  and  the  domestic  reserves  no 
larger  than  should  normally  be  carried. 
Government  stocks  have  been  ex- 
hausted, and  the  i-eserves  piled  up  at 
the  refineries  are  being  depleted. 

The  future  of  the  copper  market  de- 
pends almost  entirely  upon  export  busi- 
ness, and  should  this  pick  up,  a  further 
increase  in  price  is  extremely  probable. 
The  potential  European  demand  is 
plainly  evident,  and  only  awaits  the 
))rovision   of   credit   facilities. 

Lead 

Lead  has  been  quiet,  and  almost  no 
change  occurred  during  the  week. 
Consumers  seem  to  be  well  providpH  for 
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their  current  requirements  and  in  no 
hurry  to  book  future  orders.  Low 
prices  in  London  are  having  their  effect 
here,  and  the  prospect  of  Mexican  lead 
coming  into  the  market  serves  as  a  wet 
blanket  to  any  tendency  to  increase 
prices.  The  London  price  has  shown  a 
tendency  to  increase  for  the  last  two 
days  and  is  approaching  parity  with 
New  York.  The  A.  S.  &  R.  price  con- 
tinues at  9ic.  for  desilverized  lead,  but 
it  is  safe  to  say  that  little  if  any  new 
business  is  being  booked  at  this  fig- 
ure. 

Zine 

The  price  of  zinc,  steady  or  declin- 
ing during  most  of  the  week,  picked  up 
somewhat  yesterday  and  today,  par- 
ticularly in  the  London  market.  The 
price  differential  between  New  York 
and  London  was  too  wide  to  continue 
indefinitely.  A  large  amount  of  the 
new  business  is  being  taken  by  small 
Western  operators,  the  larger  producers 
apparently  not  being  attracted  to  any 
great  extent  by  present  prices.  High- 
grade  zinc  continues  firm,  and  consider- 
able business  in  both  this  and  brass 
special  is  being  done.  Government 
stocks  still  supply  a  part  of  this  de- 
mand. 

Tin 

The  tin  market  has  shown  an  increas- 
ing strength  during  the  last  week,  and 
there  has  been  active  buying  by  con- 
sumers. Some  brands  have  been  scarce, 
particularly  99  per  cent,  in  which  little 
business  has  been  done,  light  sales  hav- 
ing been  made  during  the  last  two  or 
three  days.  On  March  30,  a  good  de- 
mand for  spot  and  April  Straits  tin 
developed,  and  little  if  any  of  the  metal 
is  now  available  under  6.3c.  A  rise 
of  £14  in  London  was  largely  discounted 
by  a  disposition  on  the  part  of  specula- 
tive interests  to  take  profit  and  by  the 
decline  in  sterling  exchange.  Today 
spot  Straits  tin  is  off  £11  in  London, 
and  the  New  York  quotation  is  62i 
@63c. 

Electrolytic  tin  was  quoted  as  fol- 
lows: March  25,  59@60ic.;  March  26, 
61@62c.;  March  27,  62@62J;  March  29, 
62i@63ic.;  March  30,  633@64Jc.; 
March  31,  62i@63c. 

Straits  tin  for  future  delivery  was 
quoted  as  follows:  March  25,  59J@60c.; 
March  26,  61@61ic.;  March  27,  61|@ 
61|c.;  March  29,  62i@63c.;  March  30, 
62|@63ic.;  March  31,  625@62ic. 

Gold  and  Silver 

Gold  was  quoted  in  London  as  fol- 
lows: March  25,  107s.  3d.;  March  26, 
105s.  8d.;  March  27,  105s.  8d.;  March 
29,  105s.;  March  30,  106s.  7d.;  March 
31,    106s.    2d. 

Foreign  Exchange  —  Sterling  con- 
tinued to  advance  in  the  early  part  of 
the  week,  due  probably  to  the  fact  that 
it  was  understood  the  Anglo-French 
bonds  maturing  this  year  were  to  be 
retired,  and,  also,  to  the  fact  that  gold 
is  being  shipped  to  this  country.  The 
amount  coming  is  only  a  drop  in  the 
bucket,  however,  and  its  effect  is  largely 
sentimental.  Yesterday,  sterling  was 
weaker,  a  reaction  which  was  not  un- 
expected, but  recovered   slightly  today. 


The  fluctuations  are  affording  a  fine 
opportunity  for  speculators.  Outside  of 
sterling,  the  exchange  market  showed 
little  change  from  a  week  ago.  Ger- 
man marks  have  picked  up  a  little, 
being  worth  yesterday  1.39c.,  compared 
with  1.24c.  a  week  ago,  and  Brazilian 
reis  declined  from  273  to  263c.  Cana- 
dian discount  rates  fell  from  9  to 
about  8  per  cent.  In  units  to  the 
dollar,  francs  and  lire  were,  respec- 
tively,   14.87    and    20.62. 

Silver  —  London  is  comparatively 
steady.  The  price  in  that  market 
would  advance  materially  if  it  were 
not  for  the  coin  supplies  coming  over 
from  the  continent.  China  continues 
to  be  a  buyer,  with  direct  shipments 
from  San  Francisco.  Reserve  in  silver 
coin  and  bullion  in  India  under  date  of 
March  7  was  3,864  lacs. 

Mexican  dollars  at  New  York:  March 
25,  94J;  March  26,  96;  March  27,  96i; 
March  29,  974;  March  30,  96i;  March 
31,  961. 

Other  Metals 

Aluminum — Ingot  is  quoted  at  32ic. 
to  33c.  per  lb.;  No.  12,  31|c.;  sheets,  18 
gage  and  heavier,  44.2c.  Open  market 
quotations  are:  98-99  per  cent  virgin 
metal,  31@32c.;  98-99  per  cent  remelt, 
30J@31ic.;  No.  12  remelt,  29@30c.; 
powdered  aluminum,  60@65c.  Market 
firm  at  current  prices. 

Antimony — Chinese  and  Japanese  for 
prompt  or  March  delivery,  103@llc. 
per  lb.  Steady.  Domestic  market  quiet, 
with  ordinary  brands  quoted  at  10 J  @ 
102c.;  futures  at  lli@12c. 

'Needle  Antimony  —  The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  83c.  per  lb.,  with  a  rather 
quiet  demand.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  ll@12c.  per  lb.,  according  to 
quantity. 

Bismuth— Up  20c.  per  lb.  to  $2.70  for 
500-lb.  lots. 

Cadmium  —  Unchanged  at  $1.40  @ 
$1.50  per  lb. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  form. 

Cobalt— Metallic,  per  lb.,  $2.50@$3. 

Iridium  is  nominally  quoted  at  $300; 
unchanged. 

Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.  Prices  are  established 
over  long  periods  without  change. 

Palladium  Metal— Quoted  at  $120@ 
$130  per  troy  oz.,  99  per  cent  pure. 

Platinum — Weaker,  not  much  doing, 
?130@$135. 

Quicksilver — Increased  demand.  Mar- 
ket strong,  at  $95@$97  per  75-lb.  flask. 
San  Francisco  telegraphs  $88@$95, 
firm.  Demand  in  New  York  reported 
good;  cost  of  metal  from  England  is 
$120  at  present  rate  of  exchange. 


•Furnished   by  Foote   Mineral  Co.,   Phila- 
delphia,  Pa. 


'Selenium,  Black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing pn  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore  —  Quoted  60(a)85c.  per 
unit  for  material  containing  35-40  per 
cent  CrjOs;  and  70c.@$1.25  per  unit  for 
ore  running  48  per  cent  CrjOs  and  over. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  are 
as  follows:  Old  Range  bessemer,  $7.45; 
Old  Range  non-bessemer,  $6.70;  Mesabi 
bessemer,  $7.20;  Mesabi  non-bessemer, 
$6.55.  Stocks  in  some  furnace  yards 
are  low,  and  consumers  will  try  to 
accumulate  large  stocks  during  the 
shipping  season. 

'Manganese  Ore — Quoted  at  75@85c. 
per  unit  ore  containing  45  per  cent  Mn 
and  over;  chemical  ore  (MnOj)  quoted 
at  $80@$90  per  gross  to*. 

'Molybdenite — Quoted  at  75@85c.  per 
lb.  of  contained  sulphide  for  85  per  cent 
MoS,. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ores — Ilmenite,  2c.  per  lb. 
of  52  per  cent  TiOj.  Unchanged. 
Rutile,  standard  imported  Norwegian 
grade,  carrying  a  minimum  of  95  per 
cent  titanium  dioxide,  in  the  form  of  con- 
centrates, is  quoted  at  lie.  per  lb. 

Uranium  Ore  (Carnotite)— $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UaOs).  Ores  must  contain  a  min- 
imum of  2  per  cent  UjOs. 

Vanadium  Ore— $6  per  lb  for  99  pier 
cent  of  the  vanadic  oxide  (VjOu)  con- 
tained. 

Tungsten  Ore  —  There  was  some 
activity  in  the  market,  and  several 
hundred  tons  were  sold  at  $6.50  per  unit 
65  per  cent  WO;.  Today  one  seller 
claimed  to  be  unable  to  secure  $6.25 
per  unit;  $6.50  fairly  represents  the 
market  for  the  week. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  March  27 — Zinc  blende, 
per  ton,  high  $53.90;  basis  60  per  cent 
zinc,  premium,  $50;  Prime  Western, 
$50@$47.50;  fines  and  slimes,  $45@ 
$42.50;  calamine,  basis  40  per  cent  zinc, 
$35.  Average  settling  prices:  Blende, 
$51.98;  calamine,  $37.53;  all  zinc  ores, 
$51.53. 

Lead,  high  $108.70;  basis  80  per  cent 
lead,  $107.50;  average  settling  price,  all 
grades  of  lead,  $105.51  per  ton. 

Shipments  the  week:  Blende,  18,554; 
calamine,  362;  lead,  1,621  tons.  Value, 
all  ores  the  week,  $1,150,150. 

Shipments  three  months:  Blende, 
156,836;  calamine,  2,587;  lead,  22,178 
tons.  Value,  all  ores  three  months,  $10,- 
560,080. 

Less  than  5,000  tons  of  zinc  blende 
was  sold  this  week.  Buyers  lowered 
offerings  after  midweek  to  $47.50  basis 
and  few  sellers  would  accept. 

Private    ownership    of   the    railroads 
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has  brought  enough  cars  the  past  two 
weeks  to  permit  the  shipment  of  37,380 
tens  of  blende  and  calamine  and  3,950 
tons  of  lead.  Smeltermen  are  loading 
out  ore  already  purchased,  and  were 
not  anxious  to  buy,  and  these  circum- 
stances are  given  as  the  reason  of 
lowering  offerings.  Camparison  with 
the  corresponding  three  months  last 
year  shows  an  increase  of  17,140  tons 
of  blende  and  3,534  tons  of  lead,  with 
a  decrease  of  740  tons  of  calamine. 

Platteville,  Wis.,  March  27— Blende, 
basis  60  per  cent  zinc,  contract  sales 
represented  a  nominal  base  of  $54  per 
ton  for  high  grade.  Lead  ore,  basis 
80  per  cent  lead,  $105  per  ton.  Ship- 
ments for  the  week  are:  Blende,  1,556; 
calamine,  30;  lead,  136;  sulphur  ore,  70 
tons.  Year  to  date:  Blende,  19,317; 
calamine,  960;  lead,  1,824;  sulphur  ore, 
209  tons.  During  the  week  1,918  tons 
blende  was  shipped  to  separating 
plants. 

Non-Metallic  Minerals 

Asbestos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  •  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbrooke  to  New  York,  27ic., 
carload  lots.  Crude  No.  1,  $1,750@ 
$2,000;  crude  No.  2,  $1,100@$1,500; 
spinning  fibres,  $500@$750;  magnesia 
and  compressed  sheet  fibres,  $250@ 
$400;  single  stock,  $95@$150;  paper 
stock,  $60@$75;  cement  stock,  $25@ 
$30;   floats,   $14@$16    per   short   ton. 

Magnesite — Dead  burned,  for  refrac- 
tory   (see   Refractories). 

Calcined  Magnesite  —  High-grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  points.  The  price  of 
freshly  ground  calcined,  suitable  for  the 
flooring  trade,  is  $60@$65  per  ton  f.o.b. 
Eastern  points. 

Barytes — Market  practically  at  stand- 
still, and  demand  exceeds  output.  No 
price  is  being  quoted  on  contract  goods. 
Spot  mai'ket  is  practically  bare  of  ma- 
terial, and  as  high  as  $40  per  ton  is 
being  asked  for  white  floated;  and  the 
off-color  grade  is  listed  at  $25@$30 
per  ton. 

Blanc  Fixe  (Barium  Sulphate) — Dry, 
4i(a)5ic.  per  lb.;  pulp,  $30@$50  per  ton 
f.o.b.  New  York. 

Chalk — English,  e.xtra  light,  5@7c. 
per  lb.;  light,  4i@6c.  per  lb.;  dense, 
4(S)5c.  per  lb.  f.o.b.  New  York.  Un- 
changed. 

Graphite  —  Present  quotations  for 
crucible  flake  are:  85  per  cent  carbon 
content,  7Jc.  per  lb.;  86  per  cent,  8c.; 
87  per  cent,  8Jc.;  88  per  cent,  9c.;  89 
per  cent,  9Jc.;  90  per  cent,  10c. ;  91  per 
cent,  lOJc;  92  per  cent,  lie;  over  92 
per  cent,  12Sc.  per  lb.  delivered.  Crude 
Mexican  ore  quoted  at  $32.60  per  ton 
New  York;  selected  amorphous,  $50@ 
$60  per  ton;  Korean,  33c.  per  lb.,  Mada- 
gascar, 9c.;  Ceylon,  4i@16c.,  according 
to  quality. 

Nitrate — Spot  quoted  at  $3.90  per  cwt. 
and  futures  $3.80@3.87i. 


Pyrites — Spanish    pyrites    quoted    at 
16c.  per  unit  for  furnace-size  ore,  free 
from    fines,   c.i.f.   Atlantic    ports.      Do- 
mestic  pyrite,  fine,   16e.  per  unit.      No 
great  quantity  is  being  marketed. 

Sulphur — Prices  average  $18  per  ton 
for  domestic,  and  $20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Unchanged. 

China  Clay  (Kaolin) — Imported  lump, 
$£5@$35  per  ton;  imported  powdered, 
$S0@$60  per  ton;  domestic  lump,  $10(5) 
$20  per  ton;  domestic  powdered,  $25@ 
$40  per  ton  f.o.b.  New  York.  Un- 
changed. 

Feldspar — Nominally  quoted  at  $13.50 
@$18  f.o.b.  New  York.    Unchanged. 

Fluorspar  —  Gravel,  f.o.b.  mines,  is 
quoted  at  $25  net  ton.  Nominal  prices: 
Acid  grade,  lump,  $30@$45;  acid  grade, 
ground,  $52@$57,  f.o.b.  mines. 

Fuller's  Earth — Remains  firm  at  $25 
(5)$30  for  domestic  and  $35@$40  for 
fcreign,  with  little  material  available 
at  these  prices. 

Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Phosphate  Rock — Prices  quoted  per 
long  ton  at  port  are:  68  per  cent  tri- 
calcium  phosphate,  $6.85;  70  per  cent, 
$7.35;  74  to  75  per  cent,  $10;  75  per 
cent  minimum,  $10.50;  77  per  cent  mimi- 
mum,  $12.50.  Practically  no  domestic 
business,  owing  to  lack  of  cars.  At 
mines,  74  per  cent  is  quoted  at  $9.15 
per  long  ton.     No  change. 

Pumice  Stone — Imported,  3(S)6c.  per 
lb.;   domestic,  2ic.  per  lb.     Unchanged. 

Strontium  Ore,  guaranteed  90  per 
cent  pure,  is  selling  at  $15@$18  per 
ton,  carload  lots,  with  lower  prices  on 
large   contracts. 

Talc— Domestic,  $20@$60  per  ton; 
imported,  $60@$70  per  ton  f.o.b.  New 
York. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@$100  per  ton  is 
quoted.  Ihire  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  f.o.b.  Niagara 
Falls,  N.  Y.     Unchanged. 

"Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  .American  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 

Ferrochrome — 6-8  per  cent  carbon,  20 
(«)21c.  per  lb.  of  chi-omium  contained; 
2-4  per  cent  carbon,  21@22c.  per  lb. 
of  chromium  contained. 

Ferromanganese  —  English,  prompt, 
$100;  last-half  delivery,  $175@$200; 
domestic,  prompt,  $235@$240;  and  last- 
lu-.lf,  $200@$225. 

Spiegeleisen — Quoted  at  $60@$65  per 
gross  ton,  16-20  per  cent  Mn. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
@$2.75  per  lb.  of  contained  metal. 


'  Furnished   I)y  Foote  Mineral  Co..   Phila- 
,lelphia.    Pa. 


Ferrosilicon — $85@$90,  50  per  cent 
delivered,  spot  and  contract.  Electro- 
lytic, delivered  Pittsburgh  Valleys, 
Cleveland:  50  per  cent,  $80;  75  per 
cent,  $140.  Bessemer,  f.o.b.  Jackson, 
Ohio,  10  per  cent,  $59.50;  11  per  cent, 
$62.80;  12  per  cent,  $66.10. 

Ferrotungsten  —  70-80  per  cent  W, 
90c.@$1.10  per  lb.   W  contained. 

Ferro-uraniam — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — 30-40  per  cent,  $6.50 
@$7.50  per  lb.  of  V  contained. 

Metal  Products 

Copper  Sheets — No  change  in  base 
price  of  29Jc.  per  lb.  set  early  in  Janu- 
ary; wire,  quoted  22Jc.  base  price. 

Zinc  Sheets— 512.50  per   100  lb.,  less 

8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.    Unchanged. 

Lead  Sheets — Full  lead  sheets,  121c.; 
cut  lead  sheets,  12Jc. 

Nickel  Silver— 18  per  cent,  39Jc.  lb. 
Unchanged. 

Yellow  Metal  —  Dimension  sheets, 
26ic.;  sheathing,  253c.;  rods,  S  to  3  in., 
233c.     Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70(3) 
$75  per  net  ton,  f.o.b.  Chester,   Pa. 

Chrome  Cements — Unchanged  at  $45 
@$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick — First-quality  fire  clay, 
?45@$50  per  1,000,  f.o.b.  Clearfield, 
Pa.;  second  quality,  $40@$45  per  1,000, 
f.o.b.  Clearfield,  Pa. 

Magnesite — Dead  burned,  $50@$55 
per  net  ton,  f.o.b.   Chester,  Pa.;   brick, 

9  X  4i  X  2*   in.,  $80@$85  per  net  ton, 
f.o.b.  Chester,  Pa.    Unchanged 

Silica  Brick— $50@$55  per  1,000, 
f.o.b.   Mt.   Union.   Pa. 

Iron  Trade  Review 
Pittsburgh,  .March  30.  1920 

Pig  Iron — The  market  is  almost 
bare  of  transactions,  except  for  a  few 
odd  lots  for  prompt  shipment,  and 
there  is  little  inquiry.  Prices  appear 
to  be  steady,  but  this  is  no  indication 
as  to  the  future,  as  the  furnaces  rarely 
shade  prices  when  consumers  show  no 
disposition  to  buy.  We  quote :  Bes- 
semer, $42;  basic,  $41.50;  foundry,  $42, 
f.o.b.  Valley  furnaces,  freight  to  Pitts- 
burgh  being   $1.40. 

Steel — Business  in  billets  has  con- 
tinued quiet,  and  sheet  bars  have  be- 
come less  active.  Recently  one  mill 
covered  its  regular  sheet-bar  trade  for 
second  quarter  at  $60,  and  it  is  likely 
another  interest  will  do  the  same.  The 
Steel  Corporation  continues  to  sell  only 
at  $42.  We  quote  billets  at  $65  to 
$70.  small  billets  at  $75  to  $80,  sheet 
bars  $70  to  $80,  and  rods  $65  to  $75. 

Coke 

New  River — Furnace  and  foundry, 
$8  per  ton. 

Pocahontas — Furnace,  $8  per  ton. 

Wise  County — Furnace.  $7.25  per  ton; 
foundry,  $8.25  per  ton. 

Connellsville — Furnace,  $6  per  ton ; 
foundry,   $7   per  ton. 
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New  Cornelia  Copper  Co. 

The  report  of  New  Cornelia  Copper  Co.  for  the  year 
ending  Dec.  31,  1918,  says  that  sales  of  copper  during  the 
year  amounted  to  29,972,106  lb.,  of  which  23,396,590  was 
delivered.  The  production  of  copper  for  the  year  was  as 
follows:  Electrolytic,  29,640,211  lb.;  copper  in  cement  cop- 
per shipped,  6,368,952  lb.;  copper  in  ore  shipped,  3,500,298 
lb.;  total,  39,509,461  lb.  Operations  in  January  were  nor- 
mal. Early  in  February  orders  were  received  to  curtail, 
and  with  the  exception  of  a  small  increase  in  September, 
October,  and  November,  production  was  on  a  restricted 
basis  for  the  rest  of  the  year. 

Construction  of  a  500-ton  flotation  mill  to  test  the  sul- 
phide ore  was  completed,  and  the  mill  was  put  in  operation 
late  in  August.  The  mill  treated  13,846.8  dry  tons  of  ore. 
The  mill  feed  averaged  1.275  per  cent  copper  as  sulphide, 
and  0.038  per  cent  copper  as  oxide.  The  tailing  averaged 
0.203  per  cent  copper  as  sulphide,  and  0.028  per  cent  copper 
as  oxide.  Dry  tons  concentrate  produced  amounted  to 
a  total  of  937.66.  The  concentrate  assayed  0.075  oz.  gold, 
and  0.729  oz.  silver  per  ton,  and  16.219  per  cent  total  cop- 
per. The  recovery  was  83.61  per  cent  total  copper  and 
85.19  per  cent  of  the  sulphide  copper.  The  ratio  of  con- 
centration was  14.767  to  1. 

There  was  mined  and  delivered  to  the  crushing  plant 
during  the  year,  1,542,533  tons  of  ore,  averaging  1.488  per 
cent  copper.  There  was  mined  and  shipped  to  Douglas 
from  the  high-grade  orebody  on  the  Southern  claim,  61,292 
tons,  and  828  tons  from  the  open  mine  workings,  or  a  total 
of  62,120  tons,  averaging  3.43  per  cent  copper.  This  ton- 
nage was  mined  from  the  glory  hole  workings  at  a  depth 
of  50  ft,  and  from  the  underground  workings  on  the  250-ft. 
level. 

There  was  also  mined  and  delivered  to  the  experimental 
concentrating  plant,  14,024.5  tons  of  sulphide  ore,  averaging 
1.313  per  cent  copper.  A  total  of  5,379  ft.  of  drifting 
and  raising  in  developing  the  orebody  was  accomplished 
during  the  year.  Of  this  work,  2,616  ft.  was  in  drifting 
and  developing  the  low-grade  sulphide  ores  for  the  experi- 
mental concentrating  plant.  Five  diamond-drill  holes  were 
completed,  and  a  total  of  1,900  ft.  was  drilled.  It  is  esti- 
mated that  1,085,356  tons  of  sulphide  ore  was  developed, 
averaging   1.25   per  cent  copper. 


Vindicator  Consolidated  Gold  Mining  Co. 

The  annual  report  of  the  Vindicator  Consolidated  Gold 
Mining  Co.  for  the  year  ending  Dec.  31,  1919,  states  that 
the  total  development  for  the  year  amounted  to  7,622  ft., 
of  which  2,082  ft.  were  driven  by  lessees.  Total  develop- 
ment work  to  date  amounts  to  268,168  ft. 

During  the  year  1919,  a  total  of  143,400  tons  of  crude 
ore  was  hoisted  on  company  account  through  both  shafts, 
from  which  was  produced  19,922  tons  of  shipping  product, 
with  a  gross  value  of  $718,136,  the  marketing  charges  on 
which  were  $129,251,  and  the  net  returns  $588,885.  There 
was  hoisted  on  lessees'  account  55,648  tons  of  crude  ore. 
and  shipments  from  this  source  totaled  20,722  tons,  \"|ath 
a  gross  value  of  $291,065,  marketing  charges  on  which  were 
$104,''42,  leaving  a  net  value  of  $186,323.  The  company's 
royalties  on   lessees'  shipments  amounted   to   $92,525. 

The  operations  of  the  ferro-alloy  plant  during  the  last 
year  have  been  confined  solely  to  the  production  of  ferro- 
chromium.  The  shipments  from  the  Deer  Creek  chromite 
mine  for  the  year  1919  amounted  to  1,344  tons,  of  an 
average   value   of  $25.50  per   ton,  or   $35,620. 

The  expenditures  for  the  year  were  $34,855  for  mining 
and  haulage.  The  operating  statement  shows  a  net  profit 
for  the  year  of  $7,478,  after  writing  off  depreciation  and 
all  losses  in  the  operation  of  the  plant. 


American  Smelting  85  Refining  Co. 

The  American  Smelting  &  Refining  Co.,  in  its  twenty-first 
annual  report,  for  the  calendar  year  ended  Dec.  31,  1919. 
states  that  the  reconstruction  period  of  1919  probably 
affected  the  smelting  and  refining  of  metals  as  seriously 
as  any  business  carried  on  in  ordinary  times  of  peace. 

The  close  of  the  war  found  the  company  with  a  reduc- 
tion in  mine  production  which  curtailed  the  operations  of 
the  smelters  and  ultimately  the  refineries  proportionately, 
and  this  great  decrease  in  volume  of  business  tremendously 
increased  the  cost  of  operations  per  ton  treated.  The  com- 
pany's mine  production  during  the  last  six  months  of  the 
year  was  about  half  of  that  during  the  first  six  months. 
During  the  period  of  transition  from  a  large  production  to 
a  small  production  it  was  necessary  to  reduce  the  working 
force  and  readjust  operating  methods,  which  increased  the 
cost  of  operations.  The  cessation  of  demand  for  the  metals 
locked  up  the  company's  liquid  capital,  and  compelled  a 
greatly  increased  metal  carrying  cost  for  a  considerable 
period.  Many  of  the  long-time  contracts,  made  prior  to 
or  in  the  early  stages  of  the  war,  on  the  basis  of  pre-war 
costs,  became  exceedingly  burdensome,  owing  to  the  phe- 
nomenal increase  in  wages,  cost  of  fuel  and  supplies,  the 
tremendously  decreased  efliciency  of  labor,  and  higher 
freight   rates. 

Mexico 

The  rising  price  of  silver  in  1919  turned  attention  par- 
ticularly to  Mexico,  as  silver  constitutes  a  large  part  of  the 
value  of  Mexican  ores,  and  every  effort  was  made  to  de- 
velop the  Mexican  output  to  the  greatest  possible  point. 
The  close  of  1919  saw  all  of  the  company's  smelters  in 
Mexico  in  operation.  Many  of  the  mines  were  worked 
throughout  the  year. 

New  Properties 

The  company  has  realized  the  desirability  of  inci-easing 
its  mining  operations,  and  has  conducted  an  active  cam- 
paign of  search  for  desirable  properties  during  the  year. 
A  substantial  interest  was  purchased  in  the  promising 
Premier  mine,  in  British  Columbia,  and  options  have  been 
taken  on  several  properties  in  that  country.  The  company 
also  completed  the  acquisition  of  over  90  per  cent  of  the 
Sabinas  Coal  Co.,  which  owns  a  large  deposit  of  coking 
coal  situated  about  a  hundred  miles  south  of  the  Mexican 
border.  The  development  of  this  property  will  enable  the 
company  to  supply  all  its  Mexican  operations  with  a  satis- 
factory quality  of  coke  at  a  much  lower  cost  than  heretofore. 

Metal  Products 

The  company  produced  the  following  metals  and  by- 
products during  the   period   under   review: 

1919  1918 

Ounces  of  gold 2,191,041  1,994,015 

Ounces  of  silver ; 78,200,298  72,572,506 

Ounces  of  platinum  and  palladium..             1,824  1,516 

Tons  lead 208,439  260,192 

Pounds  copper    705,676,000  868,540,000 

Pounds  zinc 33,375,301  41,238,000 

Pounds  nickel   662,637  626,085 

Pounds  tin 15,340,000  19,868,000 

Pounds  sulphuric   acid 40,362,000  87,338,000 

Pounds  arsenic  9,359,541  7,837,063 

Pounds  copper  sulphate 3,675,499  5,164,000 

Pounds  byproduct  metals 884,438  1,870,662 

The    Aluminum    Company    of    America    Monopolizes    the 

manufacture  of  aluminum  in  the  United  States  and  Canada. 
Plants  have  been  established  at  Niagara  Falls,  N.  Y.;  Mas- 
sena,  N.  Y.;  Maryville,  Tenn.;  Badin,  N.  C,  and  Shawinigan 
Falls,  Que.     The  industry  is  rapidly  expanding. 
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INDUSTRIAL  NEWS 


Taylor-Wharton  Companies  announce 
the  opening  of  a  sales  office  at  502-503 
Denham  Building,  Denver,  Col.  O.  H. 
Johnson  will  act  as  their  special  repre- 
sentative there. 

The  Gold  Fields  American  Develop- 
ment Co.,  Ltd.,  New  York  City,  an- 
nounces that  Armor  P.  Keene,  of  that 
company,  left  New  York  Feb.  29  on  a 
business  trip  to  Trona,  Cal. 

The  Material  Handling  Machinery 
Manufacturers'  Association,  35  West 
39th  St.,  New  York  City,  held  its  con- 
vention and  annual  meeting  at  the 
Waldorf-Astoria  Hotel  on  Feb.  26 
and  27. 

Rome  Wire  Co.,  Rome  N.  Y.,  have 
authorized  an  increase  of  their  capital 
stock  to  $4,000,000  of  7  per  cent  first 
preferred,  and  to  $5,650,000  of  com- 
mon stock,  par  value  being  $100  per 
share  in  either  case. 

American  Smelting  &  Refining  Co. 
has  placed  its  sales  organization  under 
one  of  its  vice-presidents,  J.  C.  Clen- 
denin,  who  formerly  handled  its  copper 
and  zinc  output.  The  late  E.  C.  Brush 
was  in  charge  of  the  silver  and  lead 
sales. 

The  James  Leffel  &  Co.,  Springfield, 
Ohio,  manufacturers  of  turbine  water 
wheels,  announce  that  after  Mar.  15, 
1920,  their  Boston  office  will  be  removed 
to  Room  610  Compton  Building,  161 
Devonshire  St.  This  new  office  will  be 
in  charge  of  A.  S.  Addison. 

R.  C.  Gosbrow,  metallurgical  engi- 
neer and  electrometallurgist,  announces 
the  establishment  of  a  consulting  office 
at  Room  701  Claus  Spreckels  Building, 
San  Francisco.  He  also  acts  as  west- 
ern representative  for  Pittsburgh  Fur- 
nace Co.,  Milwaukee,  Wis. 

A.  Leschen  &  Sons  Rope  Co.,  St. 
Louis,  Mo.,  report  that  they  recently 
completed  for  the  Cia.  Beneficiadora  de 
Pachuca,  Est.  de  Hidalgo,  Mexico,  an 
aerial  tramway  four  and  a  half  miles 
long  with  a  capacity  of  100  tons  of 
silver  ore  per  hour. 

Britannia    Wire   Rope   Co.    is   a   new 

firm,  organized  and  financed  by  Brit- 
ish capital,  to  manufacture  wire  rope 
on  Granville  Island,  Vancouver.  The 
plans  for  the  factory  have  been  com- 
pleted and  the  machinery  is  already  on 
its  way  from  Great  Britain. 

Hauck  Manufacturing  Co.,  Brooklyn, 
N.  Y.,  dealing  in  furnace  burners,  an- 
nounce the  following  removals  of  their 
respective  service  stations:  Pittsburgh 
station  to  105  Wood  St.;  Boston  station 
to  149  Berkeley  St.,  corner  Columbus 
Ave.;  Cleveland,  Ohio,  station  to  1106 
Walnut  Ave. 

Stephens-Adamson  Mfg.  Co.,  Au- 
rora, 111.,  announce  the  opening  of  a 
branch  store  and  assembling  shop  at 
412-414  E.  Third  St.,  Los  Angeles,  Cal. 
The  new  branch  will  carry  large  stocks 
of  standard  "S-A"  equipment,  includ  nr 


belt  conveyors,  bucket  elevators,  screen- 
ing and  transmission  machinery,  hoists, 
car  pullers,  belting. 

Michigan  Smelting  &  Refining  Co.,  at 
its  annual  meeting  in  Detroit  elected 
the  following  officers;  John  R.  Searles, 
president  and  general  manager;  Nor- 
man Sillman,  vice-president;  Henry 
Leavitt,  secretary-treasurer.  Other 
directors  are  J.  R.  Searles,  Emory  W. 
CTark,  Walter  P.  Crysler,  Leo  M.  But- 
zel,  and  C.  O.  Patch. 

Mono  Corporation  of  America,  48 
Coal  and  Iron  Exchange,  Buffalo,  N.  Y., 
have  purchased  the  entire  stock  of 
Mono  apparatus  and  accessories,  in- 
cluding all  rights  for  the  manufacture 
and  sale  of  the  various  types  of  auto- 
matic analysis  apparatus  made  by  F. 
D.  Harger  Co.,  Buffalo,  N.  Y.  Mr. 
Harger  will  continue  with  the  new  cor- 
poration as  manager. 

Robt.  E.  McConnell,  advises  of  an  ar- 
rangement with  S.  W.  Mudd  whereby 
assignments  to  the  investigation  of 
mineral  deposits  and  the  examination 
of  mining  property  may  be  undertaken 
by  Mr.  McConnell  for  interests  in  ad- 
dition to  those  identified  with  Messrs. 
Mudd,  Wiseman,  and  other  associates. 
Mr.  McConnell's  address  is  1208  Hol- 
lingsworth  Bldg.,  Los  Angeles. 

The  Blaw-Knox  Co,  Pittsburgh,  an- 
nounces that  it  has  purchased  the  C.  D. 
Pruden  Co.,  Baltimore,  manufacturers 
of  standardized  steel  buildings.  J. 
Grier  Campbell,  purchasing  agent  of 
the  Blaw-Knox  Co.,  has  resigned  to  be- 
come assistant  treasurer  of  the  C.  D. 
Pruden  Co.;  and  Wm.  S.  Boyd  has  been 
appointed  purchasing  agent  of  the 
Blaw-Knox  Co.  Mr.  Boyd  was  formerly 
of  the  Page  Steel  &  Wire  Co.,  and  the 
Crucible  Steel  Co. 

The  F.  C.  Austin  Machinery  Co.,  Rail- 
way Exchange  Building,  Chicago,  111., 
is  incorporated  to  take  over  the  entire 
earth-loading  and  cement-working  ma- 
chinery business  of  the  F.  C.  Austin 
Co.,  Inc.,  Municipal  Engineering  & 
Contracting  Co.,  and  the  Muskegon 
plants  of  Linderman  Steel  &  Machine 
Co.  F.  C.  Austin  retires  from  active 
management  and  B.  A.  Linderman, 
president  of  the  Linderman  company, 
assumes  control.  The  personnel  of  the 
combining  companies  is  retained. 

Chemical  Catalogue  Co.,  Inc.,  1  Madi- 
son Ave.,  New  York  City,  have  com- 
pleted arrangements  for  the  publication 
of  an  authoritative  compendium  of 
quantitative  analytical  chemistry.  It  is 
planned  to  include  every  method  given 
in  the  chemical  literature  of  a  number 
of  languages,  systematically  listed  and 
broadly  grouped  into  two  volumes,  In- 
organic and  Organic  respectively.  Copi- 
ous references  to  the  literature  and  a 
thorough  index  under  commercial 
articles  as  well  as  under  elements  and 
compounds  will  be  features  of  the 
work.  The  Inorganic  volume  will  ap- 
pear first. 

Interstate  Drop  Forge  Co.,  Milwau- 
kee, Wis.,  has  been  organized  to  manu- 
facture commercial  drop  forgings  for 
the  automotive  and  machinery  indus- 
tries.    Nine  acres  near  the  A.  0.  Smith 


plant  will  be  improved  immediately, 
the  plans  calling  for  an  initial  expendi- 
ture of  $175,000  for  buildings  and 
equipment.  Contracts  for  forge  plant, 
machine  shop,  hammers  and  other 
equipment  have  been  let.  William  C. 
Frye,  of  the  Chain  Belt  Co.,  is  the 
president,  M.  McFedries  is  vice-presi- 
dent and  general  manager;  C.  R.  Mes- 
singer  is  treasurer;  other  directors  are 
E.  L.  Wood,  B.  Fleeger,  and  J.  M.  Olm- 
sted. 

New  Automatic  Charging  Panel 

For  the  automatic  charging  of  mine 
locomotives  having  Edison  storage 
batteries  the  new  C-H  charging  panel 
shown  in  the  illustration  has  been  de- 
signed by  the  Cutler-Hammer  Manu- 
facturing Co.  It  may  be  connected  to 
a  250  to  275  volt  direct-cun-ent  circuit. 
The  slate  panel  is  supported  by  a  frame 
having  the  charging  resistance  self- 
contained  and  the  whole  is  protected 
by  a  sheet-metal  roof. 

The  main  line  contactor,  which  con- 
nects and  disconnects  the  battery  from 


AUTOJI.VTIC     CHARGING     PANEL    FOR 
MINE   LOCOMOTIVES 

the  line,  is  held  open  by  a  voltage  relay 
unless  the  line  voltage  is  sufficient  for 
charging,  and  the  same  device  opens  it 
if  the  power  fails  or  the  line  voltage 
drops  below  a  predetermined  value. 
When  the  power  is  restored  after  a 
power  failure  the  main  line  contactor 
automatically  recloses,  and  charging  is 
resumed.  A  shunt  trip  relay  is  con- 
nected to  the  ampere-hour  meter  on  the 
locomotive,  and  when  the  battery  is 
fully  charged  the  ampere-hour  meter, 
through  this  relay,  opens  the  main- 
line contactor  and  disconnects  the  bat- 
tery from  the  line.  This  relay  also 
opens  the  contactor  should  the  line 
voltage   become   too   high. 
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Protecting  the  Miner's  Head  Not 
General  in  America 

An  American  Cap  of  Recent  Invention 

Meeting  All  Essential 

Requirements 

It  is  an  interesting:  fact  that  outside 
of  the  Michigan  copper-mining  district, 
head  protection  in  mines  is  seldom 
thought  of.  The  ordinary  felt  hat  and 
cloth  cap,  it  is  true,  afford  a  certain 
amount  of  protection  to  the  wearer,  but 
for  falling  rocks  of  any  size,  little  can 
be  expected  from  them.  In  Freiburg, 
when  that  district  was  active,  German 
miners  made  use  of  a  visorless  cap, 
something  like  a  polo  cap.  It  was  made 
with  a  thick  felt  top  and  felt  of  some- 
what less  thickness  on  the  sides. 
Though  it  afforded  good  head  protec- 
tion, it  had  the  disadvantage  of  being 
hot  and  uncomfortable.  In  Cornwall, 
England,  the  Cornish  tin  miners  invent- 
ed a  hat,  shaped  like  a  low-crowned 
derby,  which  was  light  enough  to  be 
handy  and  stiff  enough  to  stop  stones 
up  to  fist-size.  Wherever  Cornish 
miners  went,  the  "hard  hat"  was  used 
in  situations  where  any  considerable 
amount  of  "rock  fallings"  took  place 
in  the  workings.  In  the  Michigan  cop- 
per district,  the  use  of  the  hat  is  com- 
mon, but  in  other  mining  districts  of 
the  United   States  it  is  seldom  seen. 

Conditions  which  necessitate  head 
protection  are  not  common  in  coal  and 
metal  mines,  but  occasionally  in  steep- 
pitched  coal  seams  and  in  steep-pitched 
open  stopes  where  small  rocks  or  tools 
can  fall  considerable  distances  and  ac- 
quire sufficient  momentum  to  become 
dangerous,  some  kind  of  a  protective 
hat  is  highly  desirable.  The  latest  ef- 
fort to  meet  this  need  is  a  miner's  cap 
made  by  the  Wagner's  Protective  Cap 
Co."  The  cap  weighs  seven  ounces.  It 
i.i  stiff  enough  to  admit  of  a  light  per- 
.son  standing  upon  it.  A  machine  bolt, 
weighing  a  pound  and  falling  from  a 
height  of  forty  feet,  is  said  to  scarcely 
dent  it.  It  is  as  light  and  comfortable 
as  such  caps  can  be  made.  The  visor 
affords  protection  to  the  eyes.  The 
cap  is  also  said  to  be  a  non-conductor 
of  heat  and  electricity.  It  is  water 
proof  and  will  resist  sulphuric  acid.  It 
would  appear  that  the  manufacturers 
of  this  cap  have  succeeded  in  incor- 
porating into  their  design  practically 
all  of  the  essential  requirements 
save  the  one  of  cost.  The  price  at  which 
this  hat  is  marketed,  cheap  enough 
when  considered  from  the  standpoint  of 
safety,  is  so  high  that  it  is  doubtful 
whether  miners  will  purchase  it.  It  is 
probable  that  quantity  production  may 
lower  the  present  price. 

For  working  in  mines  generally, 
drifts  contiguous  to  open  stopes,  in 
shafts,  in  square-set  stopes,  in  con- 
struction of  buildings,  and  for  mine 
superintendents,  engineers,  foremen, 
surveyors,  samplers,  shaftsmen,  pump- 
men and  miners,  the  type  of  hat  de- 
scribed appears  to  be  worth  considera- 
tion. 


NEW  Patents 


'454  Santa  Clara  Ave..  Alameda.  Cal. 


V.   S.  p,TU-nt   Blierifir.-itionsi  niu.v   be  o>it:iiiied   frntii 
the  Patent  Office.  Washington.  D.  C.  at  lOr.  i-a.h. 

Alumina,  Process  for  the  Extraction 
of,  from  clay.  Harry  G.  Wildman. 
(1,326,384;    Dec.   30,    1919.) 

Ball  Mill — Comminuting  Apparatus. 
Oswald  Kutsche.  (1,332,8.50;  Mar.  2, 
1920.) 

Barium  Oxide — Manufacture  of.  Her- 
man Fleck.     (1,326,332;  Dec.  30,  1919.) 

Car— Hot-Metal  Car.  Richard  H. 
Stevens,  Philadelphia,  Pa.  (1.332,- 
776;   1,332,773;  Mar.  2,  1920.) 

Carrier — Stone  Cutting  and  Han- 
dling Apparatus.  Edmund  C.  Morgan. 
Continuation  of  application  Serial  No. 
767,140.     (1,330,744;  Feb.  10,  1920.) 

Concentrator  —  Panning-Movement. 
William  Cottrell.  (1,332,863;  1,332,- 
864;   Mar.  2,  1920.) 

Copper — Process  for  Hardening  Cop- 
per. Dewitt  T.  Beckham,  Geneva,  Tex. 
(1,331,479;   Feb.  24,  1920.) 

Crusher.  Lewis  Julius  Hewes,  Oak 
Park,  111.,  assignor  to  Traylor  Engi- 
neering &  Mfg.  Co.,  Allentown,  Pa. 
(1,329,835;  Feb.  3,  1920.) 

Crushing — Suction-Nozzle  and  Mate- 
rial-Separator for  Reducing-Machines. 
Milton  F.  Williams,  assignor  to  Wil- 
liams Patent  Crusher  &  Pulverizer  Co. 
(1,327,452;  Jan.  6,  1920.) 

Crushing-Machine.  Peter  C.  Ander- 
sen.    (1,328,806;  Jan.  27,  1920.) 

Drill.— Burt  L.  Worthen.  (1,326,245; 
Dec.  30,  1919.) 

Drill.  —  Arthur  L.  Hawkesworth. 
(1,328,325;  Jan.  20,  1920.) 

Drill — Motor  Attachment  for  Drill- 
ing-Machines. Frank  Jones.  (1,330,- 
190;   Feb.   10,   1920.) 

Drill  Bit. — Granville  A.  Humason. 
(1,326,506;   Dec.   30,   1919.) 

Drill  Bit— Well-Drilling  Device.  Wal- 
ter Lee  Church.  (1,330,736;  Feb.  10, 
1020.) 

Drilling  Engine. — George  H.  Oilman, 
assignor  to  Sullivan  Machinery  Co. 
(1,326,399;  Dec.  3,  1919.) 

Flotation  Apparatus  and  Process. 
John  M.  Callow  and  Harry  P.  Corliss, 
deceased,  by  Marion  P.  Corliss,  execu- 
trix, Pittsburgh,  Pa.,  assignors  to 
Metals  Recovery  Co.,  Augusta,  Me. 
(1,331,238;   Feb.   17,   1920.) 

Furnace  Rotatable  Electric  Furnace. 
William  K.  Booth,  Chicago,  111.,  as- 
signor, by  mesne  assignments,  to  The 
Booth  Electric  Furnace  Co.,  Chicago, 
111.     (1,332,795;   Mar.  2,  1920.) 

Furnace — Roasting-Furnace.  Henry 
Alinder,  Milwaukee,  Wis.,  assignor  to 
Allis-Chalmers  Manufacturing  Co., 
Milwaukee,  Wis.  (1,332,152;  Feb.  24, 
1920.) 

Furnace — Ring-Furnace.  Victor  C. 
Doerschuk,  Massena,  N.  Y.,  assignor  to 
Aluminum  Company  of  America,  Pitts- 
burgh, Pa.     (1,330,175;  Feb.  10,  1920.) 


Furnace — Ring-Furnace.  Bartley  E. 
Broadwell,  assignor  to  Aluminum  (Com- 
pany of  America,  Pittsburgh,  Pa.| 
(1,3.30,164;  Feb.  10,  1920.)  '■ 

T-'urnacc-Roof — Construction.  Charles 
E.  Bonsor.     (1,330,0.52;   Feb.  10,   1920.) 

Furnace — Method  of  Furnace-Heat- 
ing. William  E.  Renner.  (1,332,684; 
Mar.   2,   1920.) 

Gasoline — Apparatus  for  Determin- 
ing the  Amount  of  Gasoline  Carried  in 
Casing-Gas.  Daniel  L.  Newton.  (1,- 
330,490;   Feb.  10,  1920.) 

Gasoline — Apparatus  for  Recovering, 
from  Natural  Gases.  Andrew  B.  Cross. 
(1,327,906;  Jan.  13,  1920.) 

Gasoline — Apparatus  foV  the  Recov- 
ery of  Gasoline  from  Casing-Head  Gas 
in  Oil-Weils.  Walter  R.  McGinnis, 
St.  Louis,  Mo.,  assignor  to  Pilsbry- 
Becker  Engineering  &  Supply  Com- 
pany, St.  Louis.  Mo.  (1,328,680;  Jan. 
20,  1920.) 

Grinding-Mill  and  Tumbling  Com- 
minuting-Body  Therefor.  Ray  C.  New- 
house,  Milwaukee,  Wis.,  assignor  to  Al- 
lis-Chalmers Manufacturing  Co.,  Mil- 
waukee, Wis.  (1,331,964;  Feb.  24,  1920.) 

Grizzly  for  Ore  Separation.  William 
Ross,  Montreal,  Quebec.  (1,332,305; 
Mar.  2,   1920.) 

Lamp — Miner's  Lamp.  Alonzo  D. 
Zimmerman.  (1,328,553;  Jan.  20,  1920.) 

^letallurgical  Furnace. — Samuel  S. 
Amdursky.     (1,330,227;   Feb.   10,    1920.) 

Oil  Storage  Tank — Protective  Means 
Against  Lightning.  Frank  A.  Ford. 
(1,330,858;   Feb.   17,   1920.) 

Oil  Storage  Tank— Fuel-Oil  Storage 
and  Heating  Tank.  James  L.  Bernard. 
(1,330,779;   Feb.   17,   1920.) 

Oil  Tanks — Automatic  means  for 
draining  crude-oil  tanks.  Thomas  S. 
McCahon,  Chicago,  111.  (1.329,983;  Feb. 
3,  1920.) 

Petroleum — Process  of  Petroleum 
Reduction.  Fi-ederick  A.  Kormann,  as- 
signor to  William  F.  Hull,  BrookljTi. 
N.  Y.     (1,332,849;   Mar.  2,  1920.) 

Pumps — Sucker-Rod  Attachment  to 
Prevent  Sanding  up  of  Well-Pumps. 
Robert  Lee  Burns  and  Fred  Freamond 
Winger,  assignors  to  Standard  Oil  Co., 
of  California.  (1,327,611;  Jan.  13. 
1920.) 

Pump — Oil-Well  Pump.  Ralph  Greg- 
orv,  assignor  to  Oil  Well  Reclamation 
Co.,  Chicago,  111.  (1,332.333;  Mar.  2. 
1920.  > 

Pump  —  Deep-Well  Pump.  Arthur 
Lee  Ligon.     (1,332,072;  Mar.  2,  1920.) 

Well-Rig.— Ehvood  D.  Hiatt.  (1,332.- 
496;  Mar.  2,  1920.) 

Well-Drilling  Rig.  Robert  M.  Brad- 
ford.     (1,329,500;   Feb.  3,   1920.) 

Well-Drilling  —  Sample-Taking  De- 
vice [for  oil  or  sulphur  wells].  Robert 
E.  Carmichael,  Damon,  Tex.  (1,324,- 
304;   Dec.  9,   1919.) 

Well— Plug.  Erd.  V.  Crowell.  (1,- 
330,430;  Feb.  10,  1920.) 

Well-drilling — Apparatus  for  cement- 
ing wells.  Jean  Amedee  Hardel,  Paris, 
France.      (1,330,023;    Feb.   3.    1920.) 
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Leaders  in  Metallurgical  Practice 
John  Van  Nostrand  Dorr 


To  ONE  who  has  listened  to  the  crunch  of  the 
gyratories  and  to  the  roar  of  the  ball  mills;  who 
has  watched  the  jerks  of  the  tables  and  the  foaming 
of  the  flotation  cells,  the  thickener  tanks  in  a  mill  seem 
serene  and  uninteresting.  The  duplex  classifier  is  also 
a  deliberate,  easy-going 
machine.  Neither  is  at 
all  typical  of  the  life  of 
the  man  who  invented 
them  and  applied  h  i  s 
sagacity  to  their  com- 
mercial development,  J. 
V.  N.  Dorr  had  difficult 
problems  to  handle  from 
the  start,  when  he  was 
working  directly  under 
Thomas  A.  Edison  on  the 
recovery  of  gold  from 
South  Carolina  sulphide 
ores.  The  assumed  facts 
were,  first,  the  gold  ex- 
isted free  in  the  pyrite; 
second,  roasting  was  too 
expensive;  and,  third, 
unroasted  pyrite  p  r  e- 
vented  chlorination.  The 
process  evolved  by  "the 
old  man"  and  tested  by 
Mr.  Dorr  was  as  follows : 
First,  grind  to  60  mesh 
to  liberate  the  gold  par- 
ticles. Second,  treat 
with  asphalt  solution  to 
coat  all  the  particles  of 
gold  and  pyrite.  Third, 
heat  suffibiently  to  drive 
one  atom  of  sulphur  from 
the  pyrite,  thus  chang- 
ing its  asphalt  wrapper 
to  a  sulpho-asphalt  com- 
pound insoluble  in  chlo- 
rine. Fourth,  dissolve 
the  unchanged  asphalt 
from  the  gold  particles. 

Fifth,  dissolve  the  gold  particles  in  chlorine.  Some- 
how it  never  worked.  Nineteen  years  ago  Mr.  Dorr 
was  working  in  the  Black  Hills  of  South  Dakota, 
and,  with  another  man,  determined  to  take  over  the 
old  Rossiter  mill  to  treat  ores  from  some  abandoned 
mines  at  Terry.  The  mill  was  equipped  with  a  No.  2 
Gates  crusher,  a  drier,  seven  bucket  elevators,  and  five 
sets  of  rolls  to  crush  fifty  tons  of  ore  to  30  mesh,  and 
had  been  remodeled  five  times.  The  venture  was  a  suc- 
cess, and  an  additional  ore  supply  made  a  further  re- 
modeling necessary.  A  Blake  was  substituted  for  the 
small  Gates,  the  worst  roll  was  superseded  by  the  only 
good  one  to  be  found,  a  concrete  mixer  was  installed  for 
moistening  the  ore  with  cyanide  solution  to  hold  down 
the  dust,  and  a  centrifugal  pump  driven  by  a  thi-eshing- 
machine  engine  was  put  in  to  elevate  the  tailings  to  a 
pipe  carried  on  telegraph  poles  out  to  the  flat. 

A  modern  seventy-five-ton  mill  wrs  then  decided  on, 


in  which  Mr.  Dorr  and  two  others  put  all  their  faith  and 
funds,  the  latter  including  all  they  could  borrow  from 
friends,  banks,  and  even  from  the  Terry  Miners'  Union. 
The  mill  may  have  represented,  as  Mr.  Dorr  says,  the 
overconfidence  of  inexperience,  for  it  certainly  departed 

from  Black  Hills  prac- 
tice. Wet-crushing  di- 
rect cyaniding  was  then 
in  its  infancy.  Slimes 
were  a  bugbear,  cone 
separation  was  the 
fashion,  and  stamp  mills 
were  considered  the  only 
means  for  grinding.  The 
new  mill  consisted  of 
rolls,  a  Chilean  mill, 
double  cone  classifica- 
tion, a  leaching  tank, 
a  continuous  cone 
slime  collector  22  ft.  in 
diameter,  and  the  first 
Moore  process  to  operate 
any  length  of  time  suc- 
cessfully.  The  mill 
started  in  January,  1904, 
and  lost  money  steadily, 
owing  to  difficult  classifi- 
cation, to  sand  which 
would  not  leach,  and 
to  slime  for  the  Moore 
process,  which  was  too 
full  of  sand.  That  spring 
Mr.  Dorr  got  nine  years 
of  experience.  Prelimi- 
nary experiments  had 
indicated  the  virtue  of 
mechanical  classification, 
when  one  Sunday  after- 
noon the  operators  were 
working  around  the  22- 
ft.  settling  cone  to  stop 
the  foam  from  overflow- 
ing. One  of  the  boys 
walking  on  the  rim 
threw  it  out  of  a  delicate  equilibrium  caused  by  insufli- 
cient  foundations,  and  down  it  dropped,  spilling  prob- 
ably one-third  of  the  tonnage  of  slime  pulp  and  nearly 
washing  that  portion  of  the  mill  down  the  hill.  Continu- 
ous operation  was  essential  to  stand  off  the  creditors. 

Of  course  there  was  nothing  to  do  but  to  build  the 
first  Dorr  classifier.  Dimensions  and  slopes  were 
guessed  at,  and  when  the  machine  started  it  would  do 
good  work  for  pei-haps  half  an  hour  and  then  clog  up 
and  quit.  3Ir.  Dorr  spent  sixty  houi-s  on  the  job,  lying 
down  for  naps  while  alterations  were  being  made;  but 
afterward  it  ran  continuouslv  and  turned  a  monthly 
deficit  into  a  profit. 

Jlr.  Dorr  feels  that  he  has  had  his  share  of  good  luck. 
Is  not  much  of  this  so-called  good  luck  due  to  the  kindly 
spirit  of  co-operation  which  those  who  have  been  asso- 
ciated with  him,  knowing  the  man,  have  been  impelled, 
unconsciously,  to  offer? 
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The  Present  Status  of  the  Stamp  Mill 

Possibly  Three-Quarters  of  the  World's  Gold  Ore  Is  Crushed   by  This   Medium — Ball    Mills 

Are  More  Fashionable  on  Most  Other  Ores — South  African 

Practice  Has  Been  Successful 

By  Allan  J.  Clark 

Metallurgical  Engineer,  Lead.  S.   D. 
Written  exclusi%'ely  for  Engincrring  and  Mining  Journal 


THE  trend  of  recent  crushing  installations  is  such 
that  the  younger  metallurgists  are  in  danger  of 
forgetting  that  the  stamp  mill  is  by  no  means  an 
obsolete  machine,  and  it  may  be  well,  therefore,  to  con- 
sider its  present  field  and  future  prospects,  and  also 
to  define  its  limitations.  Little  has  been  heard  of  the 
stamp  mill  in  recent  years,  save  a  constantly  swelling 
chorus  pronouncing  its  requiem.  Constant  reiteration 
has  its  psychological  effect,  and  every  one  has  probably 
given  some  degree  of  acceptance  to  the  thought  that 
its  period  of  approved  application  has  passed. 

What  are  the  facts?  Some  light  may  be  found  by 
turning  to  the  current  copies  of  the  mining  journals 
published  in  this  country,  and  examining  'their  adver- 
tising pages.  A  seaiyh  of  three  issues  has  shown  ten 
items  off^ering  ball  mills,  half  as  many  offering  ball-mill 
accessories,  and  not  a  single  advertisement  of  the 
stamp  mill.  In  the  reading  pages  of  one  of  these  issues, 
however,  was  found  Mr.  Spurr's  statistical  article,  "Who 
Owns  the  Earth?"  (Engineering  and  Mining  Journal, 
Feb.  7,  1920),  in  which  it  appears  that  86  per  cent  of 
the  world's  gold  comes  from  territory  of  the  United 
States  and  the  British  Empire.  Passing  in  mental 
review  the  great  gold  mines  of  the  world,  a  hasty  esti- 
mate would  be  that  three-quarters  of  the  ore  from  which 
this  gold  was  won  was  reduced  in  stamp  mills.  Add  to 
this  the  stamps  crushing  silver  ore  in  Nevada  and 
Mexico.  Consider,  now,  the  description  of  the  New 
Modderfontein  mill,  on  the  Rand  (Engineering  and  Min- 
ing Journal,  Jan.  24,  1920),  with  its  statement  that 
eight  Nissen  stamps  are  driven  from  a  40-hp.  motor 
and  cinish  thirty  tons  per  stamp  per  day  through  a  nine- 
mesh  screen  (which  is  presumably,  in  American  idiom, 
a  screen  of  three  meshes  to  the  linear  inch). 

It  begins  to  be  apparent  that  the  stamp  mill  needs, 
not  the  undertaker,  but  the  press  agent.  In  making 
this  statement  I  have  no  intent  to  disparage  the  ball 
mill,  which  I  conceive  to  be  a  machine  of  many  good 
qualities,  as,  for  instance,  its  amazing  compactness  and 
its  high  capacity  on  suitable  and  suitably  prepared  ores. 
Neither  shall  I  undertake  any  comparison  of  the  two 
machines,  as  controversial  discussion  is  in  no  sense 
worth  while. 

The  gold  metallurgist  may  be  charged  with  having  a 
predilection  in  favor  of  the  stamp  mill.  He  should  be 
able  to  refute  this  by  suggesting  that  the  tube  mill, 
forerunner  of  the  ball  mill,  was  lifted  by  him  from  the 
cement  industry,  and  that  the  first  ball  mills  were  used 
in  the  West  Australian  gold  mills  in  the  first  years  of 
the  present  century.  That  they  failed  of  acceptance 
elsewhere  at  that  time  need  not  be  considered  remark- 
able, as  the  ball  mill  of  today  owes  its  success  to 
the  contemporaneous  development  of  classifiers  of 
the  Dorr  type. 

Fashions  in  metallurgy  run  to  extremes,  as  fashions 
have  a  habit  of  doing.    But  in  metallurgj',  perhaps  more 


than  in  the  lighter  concerns  of  life,  there  may  be  sound 
reasons  for  its  trend.  It  may  be  of  interest  to  examine 
the  causes  which  determined  the  former  popularity  of 
the  stamp  mill  and  which  now  account  for  its  lack  of 
favor  and  for  the  vogue  of  the  ball  mill. 

How  THE  Stamp  Mill  Developed 

Considering  the  remote  past,  we  find  two  general 
types  of  crushing  machinery  to  have  existed  even  in 
times  of  most  primitive  culture.  From  the  pestle  and 
mortar  type,  passing  through  spring-pole  lifting  devices, 
the  early  form  of  gravity  stamp  appeai-s,  which,  as  early 
as  the  time  of  Agricola,  had  been  grouped  in  several 
units  in  a  common  mortar  box  and  had  developed  a 
crude  form  of  screened  discharge,  ridiculously  inade- 
quate to  modern  eyes,  yet  doubtless  efficient  enough  for 
its  time.  Similarly,  from  the  primitive  grain-grinding 
devices  of  stone  rubbing  on  stone,  the  evolution  of  the 
arrastre  and  Chilean  mill  can  be  traced.  Rolls,  ball 
mills,  and  the  various  tjT)es  of  coarse  crushers  are  of  a 
much  later  time  in  mechanical  history,  as  they  were 
more  dependent  on  advances  in  iron  and  steel  metal- 
lurgy and  on  efficient  power  transmission. 

In  the  early  days,  gold  was  the  most  sought  of  the 
metals.  Amalgamation  was  the  standard  metallurgical 
method  for  its  recovery;  indeed,  if  the  crude  concen- 
tration in  riffle  boxes  and  similar  devices  be  excepted, 
it  was  the  only  method.  It  was  altogether  natural  that 
the  machine  and  the  process  develop  together,  and  it 
is  a  striking  coincidence  that  even  today  the  stamp  mill 
is  unexcelled  as  an  amalgamating  device. 

In  practicing  amalgamation,  the  quicksilver  was  fed 
into  the  mortar  box,  where,  broken  into  minute  globules 
by  the  constant  beating  and  churning  of  the  falling 
stamps,  it  was  intimately  mixed  with  the  falling  pulp. 
The  various  adjustments  of  the  mill,  the  regulation  of 
screen  opening,  of  depth  of  discharge,  and  the  design 
of  the  moi-tar,  determined  the  daily  output  of  the  bat- 
tery, or,  to  express  it  differently,  they  provided  means 
for  attaining  the  optimum  time  factor  for  the  amalga- 
mation of  an  individual  ore. 

This  contact  time  is  essential,  if  maximum  recoveiy 
by  amalgamation  is  the  object  sought.  It  is  interest- 
ing to  note  that  the  finer  particles  of  gold  were  the  ones 
which  required  the  careful  mixing  and  beating  with 
quicksilver.  Given  a  properly  established  practice  in 
a  mill,  it  will  be  found  that  any  change  aiming  to  in- 
crease the  output,  and,  in  consequence,  decreasing  the 
time  during  which  the  individual  particles  remained  in 
the  battery,  is  attended  by  an  increase  in  the  gold 
present  in  the  "slime"  portion  of  the  tailings. 

At  this  period  of  metallurgical  evolution,  the  gravity 
stamp  was  in  the  heyday  of  its  popularity.  Milling 
practice  of  this  period  is  excellently^  described  and  dis- 
criminatingly discussed  by  T.  A.  Rickard  in  his  "Stamp 
Milling   of   Gold   Ores,"   one   of   the   most    entertaining 
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of  the  many  delightfully  readable  books  of  this  author. 
Its  perusal  suggests  what  I  have  often  ohsorved:  that 
our  predecessors  may  have  suffered  for  lack  of  well- 
designed  machinery;  they  may  have  failed  to  realize 
the  value  of  written  records  and  of  con;;cicusly  sought 
system ;  but  they  were  close  observers — almost  uncannily 
close  at  times — and  hard  and  persistent  workers. 

Was  Well  Adapted  to  Amalgamation 

In  those  days  the  slime  problem  was  not  troubling 
the  gold  metallurgist — he  had  no  cyanide  pl.int  to  con- 
sider— and  he  was  crushing  to  a  reasonably  fi~e  pulp. 
Slime  was  objectionable  to  the  concentrator  man.  He 
observed  the  large  amount  of  gold  in  stamp  tailings, 
and,  to  avoid  it,  turned  rather  toward  the  Chilean  mill 
tj-pe  of  grinder,  incidentally  beginning  to  study  the 
problem  of  re-grinding. 

As  has  been  shown,  the  stamp  mill  reached  its  pin- 
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nacle  of  success  not  solely  because  of  its  capacity  as  a 
cru.shing  machine,  but  by  its  supreme  suitability  to  the 
preparation  of  ore  for  subsequent  metallurgical  treat- 
ment. Following  the  course  of  its  history  indicates  that 
its  popularity  has  waned,  not  because  of  its  failure  as  a 
crushing  machine,  as  measured  by  its  output  for  a  unit 
of  power,  but  because  it  has  net  so  readily  accommo- 
dated itself  to  the  demands  of  changing  metallurgical 
methods  as  have  some  other  machines. 

To  review  rapidly  these  conditions,  it  may  be  noted 
that  cyanidation  at  first  supplemented  and  later  even 
threatened  to  supplant  amalgamation.  Machinery  was 
rapidly  developed  to  meet  the  demands  of  the  new  proc- 
ess, each  innovation  calling  for  some  I'eadjustments  in 
flow  sheets,  and  often  affecting  the  dominating  posi- 
tion of  the  stamp  mill.  As  the  amalgamation  of  gold 
was  a  function  of  time,  so  its  dissolution  by  cyani'e 
solution  was  a  function  of  time  and  of  grain  size.  Given 
the  means  of  reclaiming  slime  for  treatment  by  cyanide, 
amalgamation  of  its  gold  became  unnecessary.     Slime 


treatment  following  fine-grinding — the  "all-sliming" 
method  of  recent  American  metallurgy — found  the 
.stamp  mill  an  unsatisfactory  machine,  in  that  the  ex- 
treme dilution  of  battery  pulp  was  a  nuisance,  whether 
water  or  cyanide  solution  chanced  to  be  the  liquid 
medium.  The  vogue  of  "all-sliming"  has  been  a  recent 
manifestation,  but  a  wholesome  realization  is  evident 
that  this  method  may  overreach  itself  and  that  a  coarser 
product,  with  .separate  treatment  for  slime  and  sand, 
may  give  better  economic  results. 

What,  then,  is  the  present  field  of  the  gravity  stamp? 
Primarily,  it  must  now  make  its  appeal  as  a  crushing 
machine.  In  recognition  of  this  fact  may  be  noted  the 
tendency  to  increase  the  output  of  the  stamp  by  increas- 
ing the  falling  weight  and  by  delivering  a  coarser  prod- 
uct to  secondary  grinding  machinery.  This  line  of  ad- 
vance was  initiated  and  has  been  brought  to  its  highest 
development  in  South  Africa,  where  a  well-established 
practice,  a  gigantic  industry,  and  the  rivalry  engendered 
by  professional  competition  of  the  technical  staffs  of  the 
several  operating  groups  have  all  helped  to  stimulate 
experimentation. 

Having  accepted  the  principle  of  stage  reduction,  the 
South  African  metallurgists  followed  it  to  its  logical 
conclusion.  .  Our  own  metallurgists  accepted  the  prin- 
ciple and  adopted  heavy  stamps,  but  in  many  instances 
partly  nullified  the  advantages  wfcich  should  have  been 
gained.  This  was  due  to  the  effort  to  crush  in  cyanide 
solution  and  to  attempting  a  compromise  between  the 
demand  of  the  stamp  for  a  generous  supply  of  water 
or  solution  and  the  equally  insistent  demand  of  the 
cyanide  department  that  the  circulating  medium  be  kept 
at  the  lowest  possible  point.  And,  to  digress,  the  fact 
is  of  interest  that,  just  as  the  stamp  mill  found  in 
amalgamation  a  process  ready  made  to  fit  its  limitations, 
so,  in  "all-sliming"  and  in  crushing  in  cyanide  solution 
the  ball  mill  has  found  its  perfect  field. 

Some  of  the  Features  of  This  Type  of  Crusher 

The  stamp  mill  has  great  flexibility.  Falling  weights 
may  range  from  900  to  2,000  lb.;  and  the  discharge  is 
positive  in  the  sense  that  every  particle  must  pass 
through  the  apertures  of  a  screen  selected  for  the  par- 
ticular work  in  hand.  Depth  of  discharge,  height  of 
drop,  volume  of  watei',  design  of  mortar,  all  permit  of 
ready  adjustment. 

The  capacity  of  the  stamp  mill  is  little  affected  by 
coarse  feed.  A  900-lb.  stamp  can  deal  successfully  with 
pieces  up  to  or  even  larger  than  3-in.  cubes,  though  there 
is  reason  to  believe  that,  in  an  irregular  feed,  pieces 
of  this  size  are  responsible  for  some  breakage.  No 
material  gain  is  accomplished  by  reducing  the  size  of 
feed  below  2-in.  cubes. 

The  effective  range  of  work  as  measured  by  the  size 
of  feed  and  of  discharge  is  perhaps  as  great  as  or 
greater  than  that  of  any  other  machine.  Not  that  it 
is  advisable  to  attempt  too  great  a  reduction  in  a  single 
stage,  as  may  be  evidenced  by  the  data  adduced  by  C.  0. 
Schmitt  ("Textbook  of  Rand  Jletallurgical  Practice," 
Vol.  II,  p.  338),  from  which  I  abstract  the  following: 

TABLi;   I.     STAMl'   AND  TUBE   Mil. I-   OATA 
rroportion   of   cm  hing  allottwi   to 


stumps 

Ditto  iillottpd  to  tube!*. . .  . 
Duty  per  .strtinp,  tons. . . . 
Cost  of  mill  per  ton  ptT  ii:p 


80% 
L'4I    41 


60';;. 
40^;,. 

7.1 
f35  7i> 


85  14   15 

£52  94        £27  29 


On  the  other  hand,  the  stamp  mill  does  not  lend  itself 
to  the  closed-circuit  system  now  accepted  as  standard 
ball-mill  practice.     The  distance  between  the  points  of 
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inlet  and  egress  is  too  short,  and  the  dilution  of  pulp 
too  great,  to  make  such  an  arrangement  possible. 

The  stamp  mills  aUvocates,  indeed,  take  exception  to 
One  portion  of  ball-mill  propaganda.  They  have  noted 
the  careful  stage  crushing  by  which  the  ore  is  prepared 
for  the  mill,  and  now  they  have  been  shown  (Davis, 
Bulletin  A.  I.  M.  E.,  February,  1919,  p.  Ill)  that,  by 
adding  to  the  duty  of  the  mill's  attendant  classifiers, 
output  is  steadily  increased.     If  one  is  at  all  architec- 


has  now  become  a  problem  to  be  mastered.  Distribution 
of  the  feed  water,  so  that  a  jet  is  delivered  behind  each 
stamp,  helps  to  combat  this  difficulty.  A  shallow  dis- 
charge is  proper  practice  when  output  is  the  prime 
consideration. 

Screen — By  increasing  the  screen  aperture,  with  other 
adjustments  unchanged,  an  increased  output  is  obtained. 
Practically  all  the  increase  will  be  found  to  be  in  the 
coarse  sizes. 
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turally  minded,  the  "one  easy  step"  seems  strangely 
like  a  circular  staircase. 

The  effect  of  the  various  adjustments  of  the  stamp 
mill  may  be  briefly  summarized  as  follows : 

Weight  of  Stamp — My  observation  has  been  that, 
when  the  weight  of  the  stamp  is  the  only  variable,  the 
duty  is  proportional  to  the  falling  weight.  The  screen 
analysis  of  the  tailings  is  practically  unaffected.  That 
there  is  a  limit  to  the  weight  which  can  be  successfully 
used  seems  to  be  agreed.  Bosqui  (Trans.  A.  I.  M.  E., 
Vol.  52,  p.  33)  thinks  that  the  1,550-lb.  stamp  is  the 
conservative  limit  for  five  units  in  a  single  mortar  box, 
and  continues,  in  setting  forth  the  theoretical  advan- 
tages of  the  Nissen  or  single-unit  stamp :  "The  serious 
defect  of  the  conventional  five-stamp  arrangement  is 
that  it  is  impossible  to  adjust  a".d  distribute  the  feed 
properly.  ...  All  the  stamps  are  not  doing  the 
same  amount  of  useful  work.  The  complex  and  mu- 
tually opposing  currents  set  up  within  the  mortar  box 
make  uniformity  of  feed  impossible."  All  of  which  was 
very  desirable  when  amalgamation  was  practiced,  but 


Again  referring  to  Schmitt,  a  table  of  Rand  stamp 
duties  is  given,  to  which  I  have  added  a  column  to  show 
the  relatively  slight  variation  in  the  amount  of  fines 
produced  when  crushing  through  screens  of  different 
apertures.  The  table  checks  my  own  observations  as 
to  tonnage,  and  also  shows  South  African  experience  in 
crushing  pyritic  banket  ores. 


. Screen 

Meshes 

per 

Sq.In. 

9 

16 

25 

64 

100 

600 

1,000 


Aperture, 
In. 
0  27 
0  20 
0  15 
0  09 
0  07 
0  028 
0  02 


TABLE   II.     RAND   STAMP  DUTIES 
Tons  per 
Stamp  per  Day 
Running  Weight 

of  Stamps 
1,400        1,250 


Lb. 
15 
14 
13 
10 
9 
7 

6 


Lb. 
13  4 
12  5 
116 
8  9 
8  0 
6  3 
5  4 


+  60 
Mesh 
62% 
59 
56 
47 
43 
31 
22 


-  Grading  - 
+  90 
Mesh 
10% 
II 
12 
14 
14 
16 
18 


—90 
Mesh 

28% 

30 

32 

39 

43 

53 

60 


Tons  per 
Day- of 
of —90 
Mesh 
4  2 
4  2 
4.15 
3.90 
3.87 
3.72 
3.58 


Height  and  Frequency  of  Drop — These  are  mutually 

related.  The  stamp  should  be  in  action  constantly. 
Shorter  drop  permits  of  an  increased  rate.  The  tend- 
ency of  using  heavier  stamps  and  of  giving  more  atten- 
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tion  to  the  preparation  of  the  stamp  feed  favors  rela- 
tively short  drops,  as  under  such  conditions  the  stamp 
is  still  ablo  to  shatter  the  largest  pieces  of  feed,  and 
the  added  number  of  blows  which  can  be  delivered  be- 
comes a  clear  gain.  Deep  discharges  are  justified  only 
when  fine  crushing  is  sought. 

Stamp-Mill  Flexibility  of  Value  in 
Small  Installations 

The  stamp  mill  is  well  suited  to  small  installations, 
the  flexibility  already  mentioned  being  a  most  valuable 
asset  under  such  circumstances.  The  ability  to  take  a 
rather  coarse  feed  saves  expense  in  the  coarse-crushing 
equipment,  and  irregularities  in  the  nature  of  the  ore, 
which  are  more  marked  in  such  installations  than  in 
large-scale  operations,  are  more  readily  accommodated. 
Here  is  one  point  which  may  be  advanced  against  the 
ball  mill:  If  theoretically  ideal  conditions  for  grinding 
are  obtained  by  feeding  ore  of  certain  size  to  a  mill  in 
which  ball  size,  load,  speed,  and  other  factors  are  cor- 
rectly adjusted,  the  reduction  of  a  smaller  quantity  of 
ore,  implying  the  use  of  a  mill  of  smaller  diameter,  will 
introduce  an  entirely  new  set  of  conditions.  These  new 
conditions,  by  the  terms  of  the  proposition,  cannot  be 
ideal.  Compromises  are  inevitable.  They  must  have  a 
bearing  on  the  efficiency  of  the  installation,  whether  or 
not  they  are  great  enough  to  turn  the  scale  in  favor 
of  one  machine  or  the  other.  The  same  probleni  arises 
with  any  machine  of  high  capacity.  In  a  more  extreme 
degree  the  same  circumstances  affect  the  value  of  all 
laboratory  investigations  of  grinding,  in  that  the  scale 
of  all  elements  entering  the  tests  is  reduced,  excepting 
only  the  size  of  the  rock  particles. 

The  future  of  the  stamp  mill  will  be  in  the  field  indi- 
cated by  South  African  practice.  Where  amalgamation 
is  practiced,  the  stamp  will  always  be  a  favorite  ma- 
chine, but  amalgamation  can  be  successfully  practiced 
without  the  use  of  a  stamp  mill.  High  output  through 
coarse  screens  will  be  the  object  sought,  and  the  faults 
of  the  multiple  mortar,  already  mentioned,  indicate  one 
limiting  factor  of  advance  in  this  particular.  The  in- 
creasing difficulty  of  removing  coarse  material  from  the 
mortar,  except  with  a  greatly  increased  volume  of  water, 
will  place  another  limit  on  expansion  in  this  direction. 
The  Nissen  stamp,  with  its  circular  mortar  and  screen, 
will  gain  in  favor,  despite  its  increased  installation 
cost,  as  it  improves  these  conditions.  Unless  the  diffi- 
culty of  discharging  coarse  material  should  be  so  great 
as  to  prevent,  an  opportunity  would  seem  to  be  offered 
to  crush  with  stamps,  discharge  through  a  coarser  screen 
than  is  sanctioned  by  present  gold-milling  practice,  and 
then  substitute  the  ball  mill  for  the  tube  mill  as  the 
fine-grinder 

In  conclusion,  a  few  current  reports  of  the  work  done 
by  stamp  mills  may  be  pertinent. 

Nipissiyig — (Johnson,  A.  I.  M.  E.,  Vol.  48,  p.  3.)  Stamps, 
1,500  lb.  Five  on  a  camshaft,  two  shafts  driven 
from  a  40-hp.  motor  through  countershafts.  Ac- 
tual power  consumption,  31  hp.  Drop,  8  in.  Rate, 
96  times  per  min.  Dilution  of  pulp,  7;  1.  Screen, 
3  x  3,  or  2  x  2.  Stamp  duty,  6.7  tons.  "An  ex- 
tremely hard  and  tough  ore."  Screen  analysis  of 
tailings,  on  20  mesh,  55  per  cent;  50  to  100  mesh, 
24  per  cent;  through  200  mesh,  17  per  cent. 
nelmont— {Jones,  ibid,  Vol.  42,  p.  105.)  Stamps,  1,250 
lb.  Ten  on  a  camshaft,  two  shafts  driven  from 
60-hp.  motor  through  countershafts.     Actual  power 


consumption,  52.6  hp.  Drop,  6  in.  Rate,  104  times 
per  min.  Dilution,  5:  1.  Screen,  4x4,  and  6x6. 
Stamp  duty,  8.88  tons.  Screen  analysis  of  tailings 
on  20  mesh,  29  per  cent;  20  to  100  mesh,  40  per 
cent;   through  200  mesh,  24  per  cent. 

Homestake — (amalgamating) — Stamps,  900  lb.  Ten 
on  a  camshaft,  each  shaft  driven  direct  from  25-hp. 
back-geared  motor.  Actual  power  consumption, 
20.4  hp.  Drop,  10  in.  Rate,  89  times  per  min. 
Dilution  of  pulp,  10.5:  1.  Screen,  No.  8  diagonal 
slot  (aperture,  0.022  x  0.5  in.^.  Stamp  duty,  4.5 
tons.  Depth  of  discharge,  8  in.  Screen  analysis 
of  tailings,  on  50  mesh,  8  per  cent ;  50  to  100  mesh, 
17  per  cent;  through  200  mesh,  53  per  cent. 

Homestake  (experimentally) — Same  stamps  and  adjust- 
ments, except:  Depth  of  discharge,  1  in.  Screen, 
3x3.  Stamp  duty,  8  -\-  tons.  Screen  analysis  of 
tailings,  on  20  .mesh,  37  per  cent;  20  to  100  mesh, 
28  per  cent;  through  200  mesh,  24  per  cent. 

Sayita  GeHntdis — (Rose,  Trans.  A.  I.  M.  E.,  Vol.  55.) 
Stamps,  1,550  lb.  Ten  on  a  camshaft,  twenty  being 
driven  by  a  65-hp.  motor,  through  countershaft. 
Actual  power  consumption,  about  70  hp.  Drop, 
7A  in.  Rate,  102  times  per  min.  Dilution  of  pulp, 
10:1.  Screen,  3x3  mesh  and  4x4  mesh.  S-tamp 
duty,  21.1  tons. 

Neiv  Modderfontein — Nissen  stamps,  2,000  lb.  weight. 
Four  from  a  camshaft,  two  shafts  driven  by  50-hp. 
motor.     Screen,  3x3  mesh.     Stamp  duty,  30  tons. 


Flotation  of  Chalcopyrite   a   Simple  Problem 
At  the  New  Loon  Lake  Mill 

The  design  of  the  Loon  Lake  Copper  Co.'s  plant  was 
discussed  by  L.  A.  Grant  at  the  flotation  conference 
held  at  Moscow,  Idaho,  last  month.  This  mill,  which 
is  about  fifty  miles  north  of  Spokane,  Wash.,  was  built 
by  W.  L.  Ziegler.  Although  only  a  small  plant,  it  has 
attracted  considerable  attention,  owing  to  its  compact- 
ness and  simplicity.  The  ore  is  a  chalcopyrite  in  clean 
quartz — an  ideal  material  for  separation.  Remarkable 
results  are  reported,  upward  of  95  per  cent  recovery  at 
times  having  been  made.  The  flow  sheet  of  the  plant  is 
extremely  simple,  consisting  of  a  10  x  15-in.  Blake 
crusher,  followed  by  a  24-in.  Symons  disk  crusher,  feed- 
ing to  two  4  X  4-ft.  cylindrical  ball  mills  crushing  to 
minus  65  mesh.  The  entire  pulp  then  goes  to  a  Ziegler 
flotation  machine,  producing  clean  concentrate  in  one 
operation.    No.  5  distilled  pine  oil  is  used. 


The  New  Iron  Cap  Mill 

The  new  milling  plant  of  the  Iron  Cap  Copper  Co.,  at 
Globe,  Ariz.,  is  expected  to  start  early  next  month.  The 
use  of  I'od  mills  makes  this  a  most  interesting  installa- 
tion The  flow  sheet  will  be  simple,  both  primary  and 
secondary  grinding  being  done  with  rod  mills.  The 
pulp  will  be  put  over  roughing  tables  after  the  initial 
grinding,  and  the  re-ground  material  will  be  treated  in 
pneumatic  flotation  cells.  Drag  classifiers  will  then 
remove  the  sands  for  final  tabling.  Most  of  the  cop- 
per in  the  ore  treated  by  the  new  plant  is  in  the  form 
of  bornite,  and  a  95  per  cent  recovery  is  confidently 
expected. 
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Cement  Bottoms  for  Pneumatic  Flotation  Cells 

Rigid  Air   Mats  Have  Superseded  Canvas  in  the  Flotation  Plant   of  the   Ray  Consolidated 

Copper  Co.  and  Have  Proved  Exceedingly  Satisfactory — Some  in  Use  for  Two 

Years — Occasional  Cleaning  All  That  Is  Necessary 

Cy  H.  C.  McCrae 

Metallurgical  Engineer,  Ray  Consolidated  Copper  Co..  Hayden,  Ariz. 
Written  exclusively  tor  Engineering  and  Mining  Joui-nal 


AS  A  RESULT  of  experimental  work  conducted  in 

l\  an  effort  to  replace  the  canvas  mats  of  pneumatic 
JL  \.  cells  with  a  more  durable  material,  the  Ray  Con- 
solidated Copper  Co.,  at  its  mill  at  Hayden,  Ariz.,  has 
developed  porous  concrete  bottoms.  The  first  of  these 
were  poured  in  place  in  September,  1917,  and  a  large 
number  are  still  in  use  and  in  good  condition.  Although 
a  number  of  the  concrete  mats  have  been  replaced,  owing 
to  changes  or  alterations  in  the  machine,  only  seven  have 
required  removal  on  account  of  wear. 

The  cells  used  have  inside  dimensions  of  35}  x  51*  in. 
Two  methods  of  installing  the  mats  have  been  success- 
fully employed  by  the  company.  The  first  was  to  con- 
struct the  porous  mat  in  place,  accoi-ding  to  the  following 
directions : 

Build  the  forms  in  each  cell  of  the  machine  so  as  to 
give  a  wall  of  ordinary  dense  concrete  4  in.  wide  and  8 
in.  deep.  When  the  concrete  is  set,  remove  the  forms 
and  .pour  the  floor  of  the  cell  with  the  same  dense  con- 
crete to  a  depth  of  4  in.  Round  pebbles  varying  in  size 
from  1*  in.  to  2*  in.  are  now  placed  in  the  floor  of  the  cell 
to  a  depth  of  approximately  4  in.,  and  the  top  is  covered 
with  small  pebbles  about  A  in.  in  diameter  to  obtain  a 
level  surface.  This  pebble  filling  not  only  sei-ves  as  a 
good  foundation  upon  which  to  build  the  overlying  po- 
rous mat,  but  also  allows  sufficient  space  to  equalize  the 
air  pressure. 

The  proper  size  of  sand  for  use  in  making  the  air 
m.ats  can  be  secured  from  the  fine-crushing  department 
of  the  ordinary  concentrator.  The  sand  should  be  as 
free  as  possible  from  inclosed  mineral ;  therefore,  tables 
treating  a  sand  product  that  passes  10  mesh,  with  very 
little  fines,  reject  tailings  suitable  for  these  mats.  A 
hard  siliceous  sand  that  contains  a  considerable  amount 
of  quartz  is  preferable.  Such  sand  is  generally  of  irreg- 
ular fracture,  and  is  much  better  suited  for  this  purpose 
than  the  sand  from  soft  ores  or  the  ordinary  rounded 
river  sand.     The  sand  is  dried  for  screening. 

An  18-mesh  copper-wire  window  screen  placed  and 
shaken  on  a  horizontal  plane  is  first  used.  The  under- 
size  from  this  screening  is  now  passed  over  a  screen  of 
the  same  size  placed  at  a  45-deg.  angle.  This  will 
remove  the  fines  and  give  a  clean  sand  of  unifonn  size. 
Five  parts  of  this  sized  and  dry  sand  are  thoi'oughly 
mixed  with  one  part  of  dry  Portland  cement.  This  mix- 
ture is  now  dampened  by  sprinkling  on  water  with  a 
brush.  Care  should  be  taken  only  to  dampen  and  not  to 
add  excess  water,  as  the  problem  is  to  get  the  cement 
to  adhere  to  the  sand  and  dampened  sufficiently  to  make 
the  mass  harden.  Re-enforcing  is  put  in  the  dense  con- 
crete sides,  and  z-m.  or  i-in.  iron  rods,  placed  about  6 
in.  apart  each  way,  are  used  in  the  top  porous  mat  for 
re-enforcing. 

The  mixture  for  the  porous  mat  should  now  be  spread 
over  the  bed  of  pebbles  in  the  cell  to  a  depth  of  about  3 


in.  A  beveled  corner  strip,  11  x  2  x  J  in.,  should  be 
placed  around  the  inclosing  sides  of  the  wall,  to  be 
removed  later,  and  dense  concrete  poured  in  the  space. 
This,  when  set,  should  calk  any  air  leak  along  the  sides 
of  the  mat.  The  mixture  should  be  well  tamped  with 
a  wooden  mallet  as  filled,  and  surfaced  with  a  wooden 
float.  A  metal  trowel  should  not  be  employed  as  a  sur- 
facing tool. 

After  twenty-four  hours,  sprinkle  sparingly  with 
water  from  a  brush,  taking  care  not  to  get  too  much 
water  on  any  one  spot.  This  sprinkling  operation  should 
be  repeated  several  times  each  day  for  three  or  four 
days,  then  a  spray  from  a  hose  may  be  employed,  and  the 
concrete  given  plenty  of  water.  About  ten  days  is 
required  for  the  porous  mat  to  set.  Some  of  the 
machines  with  this  porous  mat  made  as  outlined  have 
been  combined  into  one  large  cell;  others  have  been 
divided  into  thi-ee  separate  and  distinct  compartments 
by  means  of  sheets  of  No.  16-gage  iron  partitions  placed 
in  dense  concrete  in  the  floor  of  the  air  chamber  and 
extending  to  the  surface  of  the  mat.  The  number  of 
compartments  into  which  each  cell  is  divided  regulates 
the  number  of  valves  to  be  used  for  the  adjustment  of  air. 

In  recent  practice,  however,  it  has  been  found  more 
satisfactory  to  replace  the  walls  and  bottom  of  the  dense 
concrete  air  chamber  with  a  metal  pan,  which  permits 
the  making  of  the  porous  mats  at  any  convenient  place 
and  reduces  the  time  required  for  replacement.  This 
metal  pan  is  constructed  in  such  manner  as  will  permit 
of  its  being  placed  in  the  35}  x  51}-in.  cells  with  ease. 
It  is  divided  into  three  compartments,  and  each  com- 
partment into  two  sections  to  reduce  the  necessary  size 
of  the  porous  blocks.  The  pan  is  about  7  in.  deep,  with 
a  1-in.  angle  iron,  serving  as  a  support  for  the  porous 
mat,  riveted  on  the  sides  and  between  the  sections  and 
compartments,  3  in.  from  the  top. 

Forms  for  the  porous  blocks  are  made  to  allow  i-in. 
space  between  the  porous  mat  and  the  sides  of  the  pan 
or  the  angle  iron,  which  space  is  to  be  filled  with  neat 
cement.  The  same  specification  for  these  air  mats  is 
followed  as  previously  described.  The  re-enforcing  for 
the  porous  blocks  consists  of  two  23-in.  and  three 
10|-in.  iron  rods,  i-in.  in  diameter,  and  all  rods  are 
wired  securely  at  each  cross.  The  mi-xture  is  tamped 
in  toe  forms  and  allowed  to  set  for  at  least  seven 
days,  then  stripped  and  placed  in  the  metal  pans. 
The  forms  are  3  x  lOi  x  22S  in.  inside,  which  per- 
mits of  slight  extension  of  the  re-enforcing  rods 
into  the  neat  cement. 

E.xperience  with  the  operation  of  the  air  mats  shows 
that  about  every  sixty  days  the  machine  must  be  shut 
down  and  the  mats  thoroughly  scraped  with  a  small  hoe, 
and  also  brushed  well  with  a  wire  brush.  This  is  neces- 
saiy  to  remove  a  slight  coating  of  iron  carbonate  that 
forms  on  the  top  surface. 
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The  Sunnyside  Mining  &  Milling  Co. 

New  Mill  Promises  To  Add  Materially  to  Colorado  Mineral  Production  During  1920 — Complex 

Zinc-Lead  Ore  Is  Successfully  Treated  by  Selective  Flotation  Methods 

Using  Minerals  Separation  Equipment 


THE  declining  production  curve  marking  the  min- 
eral output  of  Colorado  for  the  last  three  years 
should  take  a  decided  upward  turn  during  1920, 
and  among  the  factors  that  promise  to  contribute  ma- 
terially will  be  the  operations  of  the  Sunnyside  Mining 
&  Milling  Co.,  a  subsidiary  of  the  U.  S.  Smelting,  Refin- 


bunk  house,  with  beds  for  200  men ;  a  boarding  house  to 
shelter  150  men,  both  with  steam  heat  and  hot  water 
throughout ;  a  commissary  building  with  club  features, 
and  a  theater,  a  company  building,  a  hospital,  and  a 
store.  With  the  completion  of  the  new  buildings  at  the 
mine,  late   last   year,   operations  have   been    gradually 


EXTERIOR  view  OF  THE  600-TON  SELECTIVE  FLOTATION    PLANT 


ing.  Mining  &  Exploration  Co.,  which  is  opei-ating  near 
Eureka,  in  San  Juan  County. 

The  Sunnyside  mines  were  taken  over  by  this  com- 
pany in  1917,  and  a  vigorous  plan  of  development  was  at 
once  begun  in  connection  with  the  construction  of  a 
milling  plant  of  600  tons'  daily  capacity  at  Eureka,  Si 
miles  from  the  mines.  The  mines  and  mill  are  con- 
nected by  a  tramway  having  a  capacity  of  350  tons  in 
eight  hours. 

The  mill  was  completed  and  put  in  operation  in  April, 
1918,  and  during  that  year  the  mines  were  credited  with 
a  production  of  $1,045,078.  In  April  of  last  year  a  fire 
at  the  mine  destroyed  the  operating  plant,  bunk  house, 
boarding  house,  and  all  surface  equipment,  and  produc-. 
tion  practically  ceased  at  the  mines  until  December. 
Among  the  new  buildings  constructed  is  a  three-story 


extended,  until  the  output  has  now  reached  approxi- 
mately 500  tons  daily,  and  about  350  men  are  employed 
at  the  mine  and  mill.  Electric  power  is  furnished  by 
the  Colorado  Power  Co. 

The  ore  is  similar  to  other  ores  of  the  San  Juan  dis- 
trict, a  complex  sulphide  carrying  gold,  silver,  lead,  cop- 
per, zinc,  and  iron,  intimately  mixed  with  a  gangue  of 
quartz  and  rhodonite.  The  average  mineral  content  as 
reported  to  the  Bureau  of  Mines  is:  gold,  0.15  oz. ; 
silver,  7  oz. ;  lead,  7  per  cent;  copper,  0.60  per  cent; 
zinc,  9  per  cent;  and  iron,  3  per  cent.  The  mill  is  a 
licensee  of  Minerals  Separation,  and  some  excellent,\york 
on  selective  flotation  has  been  done. 

The  mill  is  at  Eureka,  on  a  branch  of  the'Denver  & 
Rio  Grande  R.R.  The  ore  is  crushed  at  the  mine  to  pass 
a  3-in.  ring,  then  conveyed  over  a  Trenton  tramway  to 
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the  mill  and  dumped  into  three  bins,  each  of  1,300  tons' 
capacity.  From  the  bins  it  passes  into  three  Marcy 
mills,  each  in  closed  circuit  with  a  6-ft.  Dorr  classifier, 
where  it  is  crushed  to  28  mesh.  Each  mill  is  directly 
coupled  to  a  225-hp.  motor  and  has  a  capacity  of  400 
tons  in  twenty-four  hours.  ( When  running:  to  full  capac- 
ity, one  mill  will  be  in  reserve  and  two  in  operation.) 
From  the  Marcy  mills  the  ore  passes  into  five  tube  mills. 
using  rhodochrosite  from  the  mine  as  pebbles.     Three 


BALly-JIIL,I>  DEPARTMENT — THREE  S  x  B-FT.    MARCY   MILL.S 

mills  are  4  x  15  ft.  and  two  5  x  14  ft.  Each  mill  has 
a  6-ft.  classifier.  Seventy  per  cent  of  the  pulp  leaving 
the  tube  mills  is  minus  200  mesh. 

The  lead  flotation  unit  has  a  capacity  of  600  tons 
daily.  It  consists  of  one  6-cell,  24-in.  Jlinerals  Separa- 
tion machine  and  one  6-cell,  18-in.  M.  S.  subaei-ated 
machine.  From  the  lead  cells  the  pulp  passes  to  the  zinc- 
flotation  machine,  which  consists  of  one  20-cell,  24-in. 
Minerals  Separation  standard  machine.  Eleven  Wilfley 
tables  are  installed  below  the  flotation  sections,  six  of 
which  are  used  as  pilot  tables. 

The  lead  concentrates  go  from  the  flotation  machine 
to  a  25  X  8-ft.   Dorr  thickener  and  are  elevated  to  a 


THE  D  X  11-FT.  TUBE  MILLS  FOR  REGRIXDING 

12  X  -Sl-ft.  Portland  filter,  which  discharges  at  6  per 
cent  moisture.  The  zinc  concentrates  pass  from  the 
flotation  unit  to  a  28  x  12-ft.  Dorr  thickener,  thenoe  to 
a  12  X  9-ft.  Portland  filter,  which  discharges  at  8  per 
cent  moisture. 

The  concentrate  from  the  filters  is  conveyed  by 
two  12-in.  belts  to  a  steel  bin  of  1,000  tons'  capacity, 
whence  it  is  drawn  off  direct  to  the  cars  for  shipment. 


About  one  hundred  tons  of  concentrates  are  produced 
every  twenty-four  hours.  The  recoveries  of  gold,  silver, 
lead,  and  copper  being  made  in  the  lead  concentrate,  and 
of  zinc  in  the  zinc  concentrate,  are  better  than  were 
indicated  in  the  preliminary  experiments,  and  little 
modification  of  the  original  laboratory  flow  sheet  has 
been  necessarw 


Factors    Affecting  Zinc   Consumption 
In  Cyanide  Practice 

EXPERIMENTS  have  been  conducted  by  H.  A.  White 
on  how  zinc  consumption  is  affected  by  the  concen- 
tration of  cyanide,  the  alkalinity,  and  the  amount  of 
oxygen  present  in  the  cyanide  solutions  used  in  gold 
extraction.  The  results  have  been  brought  before  the 
Chemical,  Metallurgical  and  Mining  Society  of  South 
Africa  for  discussion. 

In  a  deacrated  solution  containing  0.75  mg.  of  oxygen 
per  liter  the  solution  of  zinc  is  slow  and  of  little  impor- 
tance, regardless  of  the  strength  of  cyanide  solution.  In 
an  aerated  solution,  however,  the  alkalinity  of  which 
was  equivalent  to  0.04  per  cent  NaOH,  various  strengths 
of  cyanide  made  considerable  difference,  maximum  solu- 
tion of  zinc  apparently  taking  place  when  the  KCN 
content  was  0.02  per  cent. 

Electrolytic  contacts  increased  the  zinc  consumption 
considerably.  The  carbon  contact  consumed  about  twice 
as  much  zinc  as  the  lead  contact,  and  the  latter  about 
twice  as  much  as  in  the  case  of  free  suspension. 

With  free  cyanide  present  to  the  extent  of  0.03  per 
cent  KCN,  variations  in  alkalinity  had  no  effect.  With 
only  0.01  per  cent  of  KCN  present,  however,  the  alka- 
linity had  a  marked  effect  and  the  amount  of  zinc  dis- 
solved greatly  decreased  as  the  NaOH  equivalent  was 
increased  to  0.03  per  cent.  This  was  particularly  evi- 
dent with  a  lead  contact.  In  a  solution  free  of  cyanide, 
both  with  lead  contact  and  in  free  suspension,  solution 
of  zinc  was  practically  nil  with  alkalinity  equivalent  to 
0.04  per  cent  NaOH.  The  experimental  work  showed 
that  the  alkalinity  in  cyanide  solutions  might  be  run  up 
to  0.03  per  cent  NaOH  without  danger  of  interference 
with  precipitation. 

Other  experiments  were  made,  all  of  which  showed 
the  necessity  of  extremely  close  regulation  of  the  cya- 
nide strength  and  alkalinity,  as  well  as  the  total  absence 
of  oxygen,  in  order  to  approach  the  ideal  of  consuming 
only  as  much  zinc  as  would  correspond  with  the  gold  and 
silver  precipitated.  About  0.1  lb.  of  zinc  is  consumed 
on  the  Witwatersrand  p^^r  ton  of  solution  carrying  0.1 
oz.  of  gold.  This  consumption  is  roughly  divided  as 
follows : 

Per  Cent 

Gold  and  silver  precipitation I    2 

Combination  witk  dissolved  ox,\  gen  49,0 

Evolution  of  hydrogen 4  6 

Taken  for  clean-up , 33  -  0 

Used  to  precipitate  lead  in  "dipping,"  ua.ste  in  cutting,  forming 

ZnS  coating,  etr  12.0 


R.  S.  Handy,  Superintendent  of  the  Bunker  Hill  and 
Sullivan  Mills,  believes  that  if  the  colloidal  or  slimy  ma- 
terial can  be  eliminated  from  a  pulp,  and  then  the  non- 
colloidal  portion  sized  carefully,  much  better  results  can  be 
secured  than  usual,  both  by  gravity  concentration  and  by 
flotation.  Indeed,  Mr.  Handy  holds  that  once  the  colloidal 
material  is  out  of  the  pulp,  it  makes  little  difference  which 
of  the  two  methods  of  concentration  is  used. 
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Flotation  of  Molybdenite 

Milling  Practice  cf  the  Dominion  Molybdenite  Co.  in 

Quebec  Gives  90  per  Cent  Concentrate 

With  98  per  Cent  Recovery 

By  Charles  E.  Oliver 

Research    Chemist,    Trail,    B.    C. 
Written  exclusively  for  Engineering  and  Mining  Journal 

THE  following  is  a  description  of  the  milling  process 
used  by  the  Dominion  Molybdenite  Co.  in  concen- 
trating molybdenite  ore  at  Quyon,  Quebec.  On  account 
of  the  condition  of  the  market,  this  company  closed 
down  its  plant  in  March,  1919,  but  as  excellent  results 
were  secured,  the  process  employed  will  no  doubt  be 
of  interest  to  many  m.illmen. 

The  ore  is  mainly  a  quartz  diorite,  and  the  molybde- 
nite is  disseminated  through  the  rock  in  flakes  varying 
in  size  from  minute  specks  to  leaves  an  inch  or  more 
in  diameter.  The  distribution  through  the  rock  is  fairly 
uniform,  though  in  spots,  several  hundred  pounds  of 
ore  may  be  taken  cut  assaying  50  per  cent  MoS,  or 
better.  However,  these  spots  constitute  only  a  small 
percentage  of  the  total  milling  ore.  Sorting  is  not  done, 
as  the  orebody  is  walled  in  on  either  side  by  barren 
red  cyenite. 

The  average  ore  assays  0.5  to  0.75  per  cent  MoS,  and 
also  carries  pyrite,  which  is  generally  in  excess  of  the 
MoS,  and  at  times  runs  as  high  as  3  to  5  per  cent. 
The  ore  contains  little  copper,  as  the  concentrates  carry 
only  0.1  per  cent. 

Reduction  to  2-in.  size  is  accomplished  by  a  Blake 
crusher,  the  product  going  to  a  6-ft.  Marcy  mill  in 
closed  circuit  with  a  Dorr  classifier,  the  overflow  pass- 
ing 40  mesh.  A  mixture  of  No.  5  General  Naval  Stores 
pine  oil  and  kerosene  is  fed  into  the  ball  mill  with  the 
ore.  As  a  result  of  grinding  the  oil  with  the  ore,  a  large 
percentage  of  the  MoSj,  as  soon  as  freed  from  the 
gangue,  floats  out  of  the  discharge  in  large  flakes  and 
materially  aids  subsequent  treatment.  These  masses  at 
times  measure  a  in.  in  diameter. 

From  the  ball  mill  the  pulp  is  elevated  to  a  set  of 
Callow  cells.  The  capacity  of  the  mill  is  150  tons  in 
twenty-four  hours,  and  four  single  cells  are  capable 
of  handling  this  tonnage.  The  rougher  concentrate 
assays  10  to  15  per  cent  MoS.  and  about  the  same  in 
FeS,,  the  remainder  being  fine  gangue,  which  is  carried 
over  mechanically  by  the  froth;  This  concentrate  falls 
directly  to  the  two  cleaner  cells. 

The  cleaner  cells  are  operated  differently  from  the 
usual  practice.  Sides  are  put  on  the  cells  to  prevent  the 
froth  overflowing  and  to  cause  it  to  build  up  to  a  depth 
of  14  to  18  in.,  and  in  this  froth  a  selective  action  takes 
place.  The  gangue  settles  out  of  the  sulphides;  also, 
most  of  the  pyrite  falls  out.  The  upper  stratum  of 
froth,  being  the  richest  in  MoS,,  is  allowed  to  discharge 
through  an  opening  1  in.  wide  in  the  end  of  the  cell. 
The  concentrate  from  the  cleaners  assays  from  60  to 
70  per  cent  MoS^,  and  the  particles  are  well  flocculated, 
due  to  the  quiet  prevailing  in  the  cells.  The  blanket 
bottoms  must  be  kept  well  cleaned  and  all  boiling 
avoided,  otherwise  the  grade  of  concentrate  will  be 
reduced. 

The  cleaner  concentrate  falls  to  an  80-mesh  Callow 
screen  and  is  washed  with  a  water  spray  to  remove 
the  last  of  the  pyrite  and  adhering  gangue.  The  con- 
centrate is  removed  on  the  under  side  of  the  screen  by 
a  spray  of  water,  and  falls  into  a  dewatering  tank  from 


which  a  scraper  continuously  removes  it  to  a  drier.  This 
finished  concentrate  assays  from  85  to  95  per  cent  MoS, 
and  2  to  3  per  cent  FeS,,  the  remainder  being  gangue. 

The  cleaner  cells  operate  in  closed  circuit;  the  fines 
from  the  Callow  screen  join  the  tailings  from  the  cleaner 
cells  and  flow  into  the  elevator  boot,  to  be  thoroughly 
mixed  with  fresh  pulp.  This  results  in  a  material  re- 
duction of  the  amount  of  oil  necessary,  and  aids  the 
recovery.  The  restricted  overflow  of  the  cleaner  cells 
causes  the  tailings  of  these  cells  to  be  very  high  in 
MoS,,  and  results  in  the  building  up  of  sulphides  in  the 
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whole  circuit.  Consequently,  careful  manipulation  is 
required  in  operating  the  rougher  cells  to  maintain  an 
even  froth,  otherwise  a  large  loss  may  result  in  the 
tailings  in  a  short  time.  A  check  is  obtained  on  the 
operation  by  an  automatic  sampler  placed  in  the  tail- 
ing launder. 

The  results  obtained  are  remarkable,  as  the  regular 
monthly  mill  sheet  shows:  Feed,  0.7  per  cent  MoS,; 
concentrate,  90  per  cent;  tailings,  trace.  Oil  consumed, 
0.5  lb.  pine  oil  and  1  lb.  coal  oil  per  ton  of  ore.  The 
recovery  rarely  falls  below  98  per  cent  over  a  month, 
and  temperature  changes  are  without  effect  on  the 
operation  or  the  grade  of  the  product. 


Absorbed  Gold 
By  Mark  R.  Lamb 


A  clipping  from  a  mining  publication  states  that 
$68,324  in  gold  was  obtained  from  plates  which  had 
"absorbed"  the  gold.  Of  course  this  is  not  true,  as 
copper  plates  do  not  absorb  gold. 

Not  long  ago,  a  gold-mining  company  in  Chile  pur- 
chased a  cyanide  plant  to  add  to  its  amalgamation  mill. 
The  new  machinery  had  arrived  and  was  being  erected, 
but  funds  were  running  low,  and  the  venture  was  on 
the  ragged  edge  of  failure. 

A  visiting  engineer  casually  examined  the  old  bat- 
tery plates,  which  had  been  in  use  for  many  years,  and 
was  astonished  to  note  that  they  were  covered  by  a 
heavj'  layer  of  hard  amalgam.  The  suggestion  that 
the  plates  be  heated  and  scraped  with  bent  files  was 
met  with  exclamations  of  horror  from  the  millman, 
who  wanted  to  protect  the  silvering! 

He  was  finally  persuaded  that  no  harm  would  result, 
and  thousands  of  dollars  were  recovered  from  the 
plates  from  two  five-stamp  batteries;  suflScient  to  com- 
plete the  cyanide  plant  and  start  operation.  As  kettle 
after  kettle  of  hard,  dry  amalgam  was  scraped  loose  and 
gathered,  the  superintendent's  eyes  opened  wider  and 
wider.  The  older  employees  could  not  be  kept  away 
from  the  interesting  sight,  and,  finally,  everyone  who 
could  find  room  was  busily  engaged  in  the  task,  inci- 
dentally commenting  excitedly  at  th&  results.  Absorbed 
gold,  like  spirit  manifestatio.is,  is  an  interesting 
phenomenon. 
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SUCH  articles  as  those  by  A.  P.  Watt  and  R.  S. 
Handy  which  have  appeared  in  recent  milling  num- 
bers of  Engincerinfj  and  Mining  Journal  are  of 
great  value  as  sei'ving  to  dispel  the  clouds  of  ignorance 
which  prevail  about  the  phase  of  concentration  which 
they  discuss.  Here  in  Nigeria,  we  sell  our  concen- 
trate under  a  smelter  contract  that  provides  for  an 
increase  of  5s.  a  ton  in  the  returning  charge  for  every 
unit  of  metallic  tin  below  70  per  cent,  and  for  a  re- 
duction of  2s.  6d.  for  every  unit  above  70  per  cent.  I 
have  heai-d  it  gravely  argued  by  a  man  in  a  leading  posi- 
tion that  it  does  not  pay  to  dress  concentrate  to  over  70 
per  cent,  as  one  loses  half  a  crown  per  ton  by  so  doing. 
One  of  the  largest  producers  has  ordered  that  the  con- 
centrate shipped  must  go  71  per  cent,  no  more  and  no 
less,  and  if  the  concentrate  produced  happens  to  be 
better,  as  it  can  easily  be,  then  it  is  diluted  with  tail- 
ings. I  have  often  wondered  at  the  selection  of  this 
particular  figure,  and  can  only  think  that  it  arises  from 
the  use  of  an  approximate  method  of  assaj'ing  that  I 
introduced  here  in  1912,  in  which  the  percentage  con- 
tent of  metallic  tin  can  be  derived  by  noting  the  dif- 
ference in  the  readings  of  a  burette  partly  filled  with 
water  before  and  after  a  certain  weight  of  the  sample 
has  been  introduced.  The  conventional  weight  is  100 
grams  and  a  replacement  of  15  c.c.  corresponds  to  71.5 
per  cent  of  metallic  tin,  so  doubtless  the  metallurgist's 
work  is  facilitated  by  the  adoption  of  this  standard 
grade. 

Mr.  Handy  hopes  that  his  article  will  evoke  comments 
from  lead  operators,  and  although  I  know  nothing  about 
that  metal,  I  will  venture  a  few  observations.  I  will 
take  his  instance  of  100  tons  of  mill  feed  assaying  10 
per  cent  lead  in  the  form  of  galena,  the  smelter  con- 
tract providing  for  the  payment  of  4c.  per  lb.  on  90  per 
cent  of  the  lead  content  of  the  concentrate,  less  $7.50 
for  freight  and  treatment. 

Mr.  Handy  gives  a  series  of  cases  showing  the  net 
return  from  the  shipment  of  varying  tonnages  and 
assays,  the  one  varying  more  or  less  in  inverse  ratio  to 
the  other,  and  a  further  examination  of  the  saving  made 
by  reducing  the  tonnage  shipped  and  correspondingly 
increasing  the  assay,  as  compared  with  the  case  where 
♦^he  mill  feed  is  shipped  without  treatment.  The  figures 
he  obtains  from  his  calculations  are  not  meticulously 
precise,  and  in  his  subsidiary  '  examination  of  each 
i^ase  he  does  not  appear  to  have  observed  that  what 
he  calls  the  gain  (over  the  shipment  of  the  mill  feed 
in  its  original  condition)  should  be  in  every  case 
$30  more  than  what  is  declared  to  be  the  profit  in  the 
other  aspect  of  the  case  he  presents,  $30  being  the  loss 
on  shipping  untreated. 

Lack  of  exact  concordance  in  Mr.  Handy's  figures 
would  seem  to  indicate  unfamiliarity  with  a  simple 
method  of  formulating  a  smelter  contract,  which  makes 
it  possible  to  make  such  calculations  with  little  trouble 
and  less  liabilty  to  error.     In  the  particular  instances 


chosen,  the  formula  ca;i  be  expressed:  Net  smelter 
value  per  ton  =  $0.80  X  0.90  Pb  assay  —  $7.50,  where 
$0.80  is  the  price  paid  per  unit  (of  20  lb.),  0.90  the 
percentage  paid  for  (expressed  as  a  decimal  part  of 
unity),  and  $7.50  the  amount  of  the  freight  and  treat- 
ment charges  per  ton. 

This  fonnula  can  be  thrown  into  the  form:  Net 
smelter  value  per  ton  =  $0.72  (Pb  assay  —  10.416  per 
cent). 

It  is  now  immediately  apparent  that  the  shipment  of 
a  parcel  assaying  10.416  per  cent  of  lead  will  have  no 
net  smelter  value  at  ail,  as  its  value  is  just  sufficient  to 
defray  charges,  and,  further,  it  follows  that  the  eco- 
nomic peak  is  more  nearly  attained  if  any  parcel  ready 
for  shipment  to  the  smelter  can  be  re-treated  and  a  prod- 
uct assaying  10.416  per  cent  or  less  removed  from  it,  the 
cost  of  such  treatment  being  neglected  in  this  argu- 
ment, as,  indeed,  Mr.  Handy  excludes  it  in  arriving  at 
the  net  smelter  return,  but  deducts  it  separately. 

The  whereabouts  of  the  economic  peak  in  the  graph 
of  net  smelter  return  plotted  against  tons  shipped  to 
smelter,  or,  rather,  against  the  number  of  tons  of  con- 
centrate obtained  from  the  treatment  of  100  tons  of 
mill  feed,  or  the  percentage  concentration,  is,  therefore, 
of  no  particular  concern  to  the  mill  manager.  He  can 
easily  see  whether  he  has  reached  it,  or  he  can  approach 
it  more  closely,  by  an  examination  of  his  final  products. 
In  the  same  way  tailings  are  not  tailings  for  final  rejec- 
tion so  long  as  it  is  possible  to  re-treat  them  and  extract 
something  assaying  more  than  10.416  per  cent.  In  this 
case,  also,  allowance  must  be  made  for  the  cost  of  such 
re-treatment.  Although  I  have  suggested  that  Mr. 
Handy  is  not  acquainted  with  this  particular  mathemat- 
ical treatment  of  the  question,  he  is  undoubtedly  familiar 
with  the  final  principle,  and  his  practice  seems  to  be  to 
set  his  machines  so  that  they  will  produce  at  one  opera- 
tion either  a  final  concentrate  or  final  tailings  which  may 
not  be  expected  to  respond  to  re-treatment. 

The  Meaning  of  "Economic  Extraction" 

The  term  "economic  extraction"  which  Mr.  Handy 
uses  is  new  to  me,  and  I  cannot  say  that  I  like  it  much, 
because  if  it  came  into  general  use  there  would  be  a  good 
deal  of  doubt  as  to  what  it  actually  meant.  Mr.  Handy 
defines  his  owm  use  of  it,  but  even  here  he  misapplies  it, 
because  he  derives  it  from  the  net  smelter  value,  which 
he  has  obtained  without  reckoning  the  cost  of  milling. 
If  he  could  conceal  the  cost  of  milling  altogether,  there 
would  be  nothing  to  prevent  his  raising  the  economic 
extraction,  as  he  defines  it,  to  anything  short  of  80  per 
cent  that  he  pleases.  But  such  extraction  would  cease 
to  be  economic.  He  is  further  unfair  to  himself  in  that 
he  sets  the  gross  value  of  the  feed  at  $800,  and  calls  his 
economic  extraction  the  ratio  of  the  net  smelter  return 
to  that,  expressing  it  as  a  percentage.  The  utmost  he 
could  ever  obtain  by  shipping  the  whole  of  the  galena 
in  100  tons  of  mill  feed  absolutely  free  from  gangue 
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would  be  $641.70,  and  I  would  prefer  to  put  the  gross 
value  of  the  feed  at  this  figure  rather  than  at  the  unat- 
tainable one.  As  it  is,  Mr.  Handy  appears  to  under- 
state his  economic  extractions  by  about  20  per  cent. 

A  smelter  contract  can  generally  be  expressed  by  a 
formula  of  the  type  given,  wrhich  is  the  equation  of  a 
straight  line,  and,  if  it  cannot,  an  approximation  in  this 
form  can  generally  be  made  to  cover  the  region  around 
the  usual  grade  of  concentrate  shipped.  If  penalties 
or  premiums  are  provided  for  in  a  contract,  it  will  usu- 
ally be  necessary  to  compound  subsidiary  equations,  but 
a  little  ingenuity  and  some  knowledge  of  graphical 
methods  of  representing  functions  will  do  a  great  deal 
toward  evolving  the  important  figure,  which  is  the 
assay  of  a  parcel  which  will  have  no  salable  value.  It 
may  not  be  sufficient,  though,  to  evolve  this  figure  simply 
by  working  back  through  the  contract.  If  penalties  per 
unit  below  standard  increase  as  units  get  less,  a  parcel 
which  under  the  contract  would  have  no  value  if  shipped 
alone  might  have  a  value  if  it  were  a  small  one  and 
mixed  with  higher-grade  ore. 

Mixing  Low-Grade  Material  With  Rich  Concentrate 
May  Be  Advisable 

When  I  had  written  the  foregoing  sentence  I  was  hor- 
rified to  find  that  I  had  apparently  suggested  that  a  par- 
cel of  less  than  zero  value  might  be  smuggled  through 
the  smelter's  sampler  by  mixing  it  with  the  higher-grade 
ore,  and  increase  the  net  value  of  the  whole  shipment. 
Many  people  would  consider  this  a  fallacy,  but  it  appears 
possible  to  do  it  successfully  when  the  plot  of  net  smelter 
returns  against  assays  is  a  curve  instead  of  being  a 
straight  line.  In  such  a  case,  the  assay  of  a  parcel 
which  it  will  not  pay  to  mix  with  average-grade  ship- 
ping concentrate,  and  conversely  the  assay  of  tailings 
which  may  be  advantageously  removed  from  such  con- 
centrate, is  found  by  drawing  a  tangent  to  the  curve  in 
the  region  of  the  grade  of  average  shipping  concentrate, 
and  observing  where  this  cuts  the  ordinate  of  zero  value. 
As  the  operation  of  a  smelter  contract  will  usually  be 
expressed  by  a  series  of  straight  lines  joining  points 
lying  on  a  curve,  all  that  is  necessary  is  to  produce  the 
particular  straight  line  covering  the  region  of  average 
shipping  concentrate.  The  amount  of  low-grade  mate- 
rial which  may  be  added  must  not  be  sufficiently  large 
to  throw  the  assay  off  this  straight  one  on  to  the  next 
below. 

Over  a  year  ago  I  published'  a  series  of  formulae 
designed  to  express  the  metallurgical  efficiency  of  an 
ore-dressing  operation.  They  are  equally  applicable  to 
any  operation  where  the  attempt  is  made  to  segregate 
into  two  different  lots  any  two  distinguishable  qualities 
originally  occurring  mixed,  such  as  in  screening. 

Useful  derivatives  of  the  fundamental  formula  are : 
Percentage  metallurgical  efficiency  = 

•^'c  recovery  —  %  concentration 
%  of  waste  in  feed 


100  X 


or. 


100  X 


fc  concentration  X  (enrichment  ratio  —  1) 
'/.'  of  waste  in  feed 


or, 
100  X 


9fe  concentration  {assay  of  cone.  —  assay  of  feed) 
assay  of  feed  (100  —  assay  of  feed) 

It  would  not  appear  that  any  attempt  to  express  the 
percentage  efficiency  of  an  ore-dressing  operation  had 
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been  made  before,  and  the  formulae  have  been  published 
too  recently  to  have  met  general  acceptance.  It  follows 
from  them  that  the  inclusion  in  the  concentrate  of  any 
material  of  lower  assay  than  the  feed  decreases  the 
efficiency  of  the  operation,  and  so  does  the  inclusion 
in  the  tailings  of  any  material  assaying  higher  than 
the  feed.  Further,  material  of  the  composition  of  the 
feed  may  be  shifted  from  the  concentrate  to  the  tail- 
ings, or  vice  versa,  without  the  efficiency  being  affected 
thereby.  In  other  words,  an  operation  resulting  in  the 
production  of  low-grade  tailings  and  a  low-grade  con- 
centrate may  be  of  similar  efficiency  to  one  producing 
a  high-grade  concentrate  and  rich  tailings. 

Applying  the  Formula  When  Middlings 
Are  Produced 

Where  a  middling  product,  or  more  than  one,  is  made 
in  addition  to  concentrate  and  tailings,  efficiencies  can 
be  calculated  by  treating  each  of  the  products  as  if 
it  were  a  concentrate,  and  the  only  one  produced.  Prod- 
ucts having  a  higher  assay  than  the  feed  will  have 
positive  efficiencies,  and  those  lower  than  the  feed,  neg- 
ative efficiencies.  If  every  product  is  regarded  as  a 
tailing  product,  the  figures  obtained  are  the  same, 
but  the  positive  and  negative  signs  are  reversed.  The 
sum  of  the  efficiencies  for  the  total  number  of  products 
w\\\   be   zero. 

The  efficiency  of  an  operation  producing  a  middling 
product  having  the  same  assay  as  the  feed  is  zero  for 
that  particular  product.  The  greater  the  sum  of  efl[i- 
ciencies  of  similar  sign,  the  greater  is  the  efficiency 
of  the  process  by  which  they  were  produced  at  one 
operation,  or  perhaps  it  would  be  more  correct  to  say, 
the  more  tractable  the  original  material  has  proved  to 
be.  The  formula  can  be  applied  in  testing  a  single 
process,  or  the  operation  of  a  machine,  or  the  per- 
formance of  the  whole  mill  over  any  stated  period. 
Where  the  ore  contains  more  than  one  element  of  value, 
efficiency  calculations  can  be  made  for  each. 

In  1918,  the  Bunker  Hill  &  Sullivan  mined  and 
milled  387,027  tons  of  ore  carrying  10.65  per  cent 
lead  and  4.32  oz.  silver;  84,170  tons  of  middling  and 
concentrate  carrying  45  per  cent  lead  and  16  oz.  silver 
were  produced  and  shipped  to  the  Tacoma  smelter,  so 
that  the  efficiency  of  the  milling  operations  over  the 
period  was  78.52  per  cent  as  regards  the  lead,  and 
58.8  per  cent  for  the  silver.  The  recovery  of  the  lead 
was  91.89  per  cent,  and  of  the  silver  80.55  per  cent. 

The  efficiency  of  concentration  in  the  Cornish  tin 
mills  and  in  the  copper  plants  of  the  Southwest  is 
about  65  per  cent  on  the  average. 

These  formulas  take  no  account  of  the  economic  as- 
pect, but  solely  of  the  metallurgical  efficiency.  In 
milling  the  10  per  cent  lead  ore  mentioned,  with  sole 
regard  to  metallurgical  efficiency,  as  again.st  milling 
it  for  maximum  net  smelter  return,  the  operator  would 
aim  at  excluding  from  his  finished  products  any  prod- 
uct assaying  more  than  10  per  cent  in  the  case  of  the 
tailings  or  less  than  10  per  cent  in  the  case  of  the 
concentrate ;  whereas,  for  maximum  smelter  return, 
the  figures  would  be  in  each  case  10.416  per  cent. 
The  operator  concerned  only  with  the  metallurgical 
efficiency  of  his  mill,  therefore,  tends  to  keep  lower- 
grade   middlings    in   circulation. 

The  closeness  of  the  figures  is  due  to  various  coin- 
cidences, and  in  many  cases  the  divergency  between 
the  best  metallurgical  practice  and  the  best  commercial 
practice  would  be  wider.     In  the  present  case,  where 
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it  makes  so  little  diflference,  one  way  or  the  other,  it 
is  not  easy  to  see  what  would  happen,  and  any  desire 
to  probe  further  is  curbed  by  the  fact  that  the  actual 
assay  of  the  Bunker  Hill  &  Sullivan  ore  is  over 
10.416  per  cent,  rather  than  under. 

I  suggest,  therefore,  to  Mr.  Handy  that  the  metal- 
lurgical efficiency  as  calculated  by  the  formulas  I  have 
given  might  usefully  figure  on  his  report  sheets  in 
addition  to  the  "economic  extraction." 

A  further  derivative  of  the  efficiency  formula  is: 

Percentage  metallurgical  efficiency  =  per  cent  re- 
covery of  values  in  concentrate  —  per  cent  recovery 
of  ivaste  in  concentrate. 

Mr.  Handy's  "economic  extraction"  can  be  formu- 
lated as : 

Per  cent  recovery  of  values  in  concentrate  —  k  (per 
cent  recovery  of  icaste  in  concentrate) ,  where  the  value 
of  k  depends  on  the  smelter  contract  and  on  the  stand- 
ard of  perfection  chosen. 

Should  Metal  or  Mineral  Be  Considered 

It  will  be  noticed  that  in  the  formulas  given  earlier, 
it  makes  no  difference  to  the  upper  part  of  the  ex- 
pression whether  recovery  or  enrichment  is  reckoned 
on  the  valuable  mineral  in  the  ore,  or  on  the  valuable 
element  which  that  mineral  contains.  The  lower  part 
of  the  expression  is,  however,  affected  by  such  choice, 
but  the  relative  values  of  results  obtained  cither  way 
are  unaffected. 

It  is  usually  more  convenient  to  reckon  in  terms  of 
the  metal,  as  this  is  directly  given  by  the  assays,  and, 
indeed,  the  actual  composition  of  the  mineral  itself 
may  be  doubtful.  The  adoption  of  the  metal  as  the 
basis  simply  sets  the  100  per  cent  maximum  as  the 
obtaining  of  the  pure  metal  free  from  any  admixture 
of  anything  else.  This  is,  of  course,  an  impossibility 
by  any  ordinary  ore-dressing  process.  In  my  own 
practice,  concerned  with  tin  ores  originally  assaying 
about  1  per  cent,  I  usually  neglect  the  lower  part  of 
the  expression  altogether,  but  with  ores  which  assay 
several  per  cent  in  their  natural  condition  it  is  better 
not  to  do  this. 

The  value  of  k  in  the  above  formulation  of  the 
economic  extraction,  for  the  cases  given  by  Mr.  Handy, 
is  1.0467  for  a  maximum  of  $641.70  obtainable  by 
shipping  to  the  smelter  the  entire  galena  contents  of 
the  ore  free  from  any  admixture  of  waste. 

It  may  be  pointed  out  that  the  value  of  k  in  the 
formula  I  have  given  for  obtaining  the  "economic  ex- 
traction" is  derived  thus: 

fc=l-^  ■ 

where  N  is  the  net  smelter  return  obtained  by  shipping 
the  ore  in  its  original  untreated  condition,  and  M  is 
the  maximum  return  obtainable  by  shipping  a  com- 
pletely recovered  and  concentrated  product.  Where  A^^ 
has  a  negative  value,  as  will  be  usual,  a  loss  being 
made  on  the  shipment  of  untreated  ore,  this  part  of 
the  expression  will  be  a  minus  quantity  and  must  be 
subtracted  algebraically.  Where  it  happens  that  the 
result  of  shipping  the  untreated  ore  is  neither  a  loss 
nor  a  profit,  but  just  clears  realization  charges,  N 
will  be  zero,  and  the  metallurgical  efficiency  formula 
and  the  "economic  extraction"  formula  become  the 
same. 

With  the  same  original  assay  of  mill  feed,  terms  of 
smelter   contract,   and   rate   of   freight   and   treatment 


charges,  the  ratio  of  A^  to  M,  and  consequently  the 
value  of  k,  are  not  affected  by  variations  in  the  metal 
price.  If  the  metal  price  rises,  then  the  millman'can 
afford  to  chase  his  values  further,  and  should  do  so. 
If  he  does  not,  then,  undoubtedly,  the  true  economic 
exitraction  has  decreased.  But  With  "economic  ex- 
traction" formulated  as  above,  whatever  world  con- 
vulsions take  place,  as  long  as  the  metallurgical  per- 
formance of  the  mill  remains  the  same,  the  "economic 
extraction"  is  unaffected.  This  term  "economic  ex- 
traction," then,  seems  to  be  only  another  way  of  ex- 
pressing metallurgical  efficiency,  in  which  special  weight 
is  given  to  the  presence  of  waste  in  the  products. 

In  \vriting  of  the  extraction  from  a  semi-finished 
product  of  something  going  more,  or  less,  than  10.416 
per  cent,  according  as  tailings  or  concentrates  are  being 
considered,  I  have  failed  to  express  my  exact  meaning. 
A  parcel  of  ore  at  any  stage  of  treatment,  or  before 
treatment,  will  have  a  definite  "smelter  value,"  which 
may  be  negative.  The  object  of  dressing  the  ore  is 
to  raise  that  value  to  a  maximum  by  the  elimination 
of  waste  and  the  saving  of  the  valuable  mineral.  The 
value  of  the  parcel  from  which  a  product  assaying 
10.416  per  cent  has  been  removed  is  neither  greater 
nor  less  than  that  of  the  original  parcel,  and  the  labor 
expended  in  abstracting  it  has  been  thrown  away,  ex- 
cept from  the  point  of  view  of  subsequent  operations 
on  the  product  so  abstracted.  In  the  case  of  a  con- 
centrate, the  value  of  the  parcel  improves  as  long  as 
successive  small  increments  of  tailings  which  gradually 
increase  in  assay  are  being  removed,  until  an  incre- 
ment is  reached  having  an  assay  of  10.416  per  cent. 
The  sum  of  the  successive  increments  so  removed  will 
not  assay  10.416  per  cent,  but  some  less  figure.  There- 
fore, in  writing  of  the  abstraction  of  a  product  assay- 
ing 10.416  per  cent,  I  hope  I  will  be  understood  as 
referring  to  such  an  increment  finally  obtained.  As 
De  Morgan  says,  the  language  of  the  calculus  has  not 
kept  pace  with  its  requirements.  In  practice,  the  re- 
quired result  will  be  obtained,  not  by  the  repetition 
of  operations  effecting  the  removal  of  tailing  prod- 
ucts gradually  increasing  in  assay,  but  by  a  single 
operation  designed  to  remove  at  one  step  tailings  hav- 
ing an  assay  equal  to  that  of  the  sum  of  the  incre- 
ments removed  by  the  other  method. 

Concentrating  in  One  Operation 
Vs.  Re-treatment 

The  practical  question  then  arises  whether  it  is 
possible  to  obtain  at  one  operation  the  same  result 
in  all  respects  as  by  successive  re-treatments,  the  ore 
being  re-mixed  between  each  treatment,  but  not  other- 
wise changed  in  character.  The  answer  would  appear 
to  depend  on  the  nature  of  the  operation.  It  is  obvious 
that  in  panning,  if  the  ore  in  the  pan  were  worked 
off  without  stirring  it  up  at  frequent  intervals,  a  very 
different  result  would  be  obtained. 

Some  results  published  by  S.  J.  Truscott,  professor 
of  mining  at  the  Royal  School  of  Mines,  London,  ob- 
tained in  the  course  of  investigations  into  the  dressing 
of  Cornish  tin  ores,  may  be  cited  as  throwing  some  light 
on  this  point.  The  figures  are  averages  obtained  from 
the  treatment  of  slimes  on  the  ordinary  Cornish  frame, 
or  rather  on  an  experimental  frame  of  smaller  size. 

In  Table  I,  Case  1,  the  ore  was  treated  in  three 
successive  stages,  as  in  usual  Cornish  practice,  the  re- 
covery of  36.1  per  cent  being  the  product  of  recoveries 
of  54  per  cent,  76  per  cent,  and  88  per  cent  in  the 
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successive  stages,  the  concentrations  and  enrichments 
not  being  given.  In  Case  2,  the  result  was  obtained 
in  one  operation,  and  in  Case  3,  by  one  operation  feed- 
ing at  twice  the  usual  rate.  The  original  ore  is  con- 
sidered as  assaying  1  per  cent. 

lAHli:  I      KXPHIUMI'.NTAT.  TltE.\T.MENT  OF  SLIMES 

Cane  I  Case  2  Case  3 


Enrichment  ratio . . 

7   (. 

7  0 

6  8 

Per  cent  recovery .  . 

36   1 

35  7 

33   6 

Per  cent  concentration  . . 

A   7l. 

5.10 

4  95 

r*er  cent  efficiency 

31} 

30.7 

28   6 

Per  cent  weight  of  taihngs  made , .. 

95   24 

94.90 

95  05 

Assay  of  tailings,  per  cent 

0(71 

n  f.77 

D   6Q9 

In  a  parallel  investigation  on  mill  ore  ground  to  the 
condition  of  slime  and  framed,  the  results  noted  in 
Table    II    are   of   interest. 

TABLE  II      i;.\Pi;ul.Mi:NTU.Tni;.VT.MEXTOF  MILL  ORE 

Case   I  Case  2  Case  3 

Enrichment  ratio.  ..  ,16.3  12.8  14,3 

Per  cent  recovery 69.6  71.3  69  2 

Per  cent  concentration        ...  4.27                  5,6                   48 

Per  cent  efficiency 65  3  65  7  64  4 

Per  cent  weight  of  tailings  made  95  73  94  40  95  20 

.\ssay  of  tailings,  per  cent  0  317  0  304  0  323 

Certain  of  the  computations  given  above  are  made 
from  data  originally  published  in  Bulletin  173  of  the 
Institution  of  Mining  and  Metallurgy,  and  the  assay 
of  the  ore  has  been  assumed  at  1  per  cent  throughout 
in  the  absence  of  details. 

Re-treatment  of  Tailings  Indicated 

It  would  appear  that  there  is  little  profit  in  either 
method,  but  the  cost  of  the  single  operation  will  natu- 
rally be  less  than  of  the  one  conducted  in  three  stages. 
In  the  original  paper.  Professor  Truscott  proposes  to 
re-treat  the  tailings  from  the  last  two  cases,  and  gives 
figures  of  the  extra  recovery  so  obtained,  suggesting 
that  a  marked  improvement  in  the  total  recovery  from 
Cornish  ores  would  be  effected  by  following  the  process 
he  advocates  of  treatment  at  one  operation,  with  tail- 
ings re-treatment.  As  the  assay,  and  inferentially 
the  physical  nature,  of  the  tailings  in  either 
case  is  practically  the  same,  it  is  diflicult  to  under- 
stand why  a  similarly  increased  recovery  should 
not  be  obtained  from  the  re-treatment  of  the  combined 
tailings  from  the  stage  treatment.  As  the  case  stands, 
Cornish  millmen  do  not  practice  such  re-treatment,  no 
doubt  because  of  their  experience  that  it  does  not  pay, 
and,  this  being  so,  it  is  hardly  likely  that  the  re-treat- 
ment of  tailings  merely  differing  in  their  past  history 
would  alter  matters. 

Where  slimes  are  being  enriched  by  stages  on  re- 
volving frames,  the  usual  Cornish  practice  seems  to  be 
to  re-treat  the  tailings  from  the  last  treatment,  the 
concentrates  made  in  producing  these  tailings  going 
to  the  calciner. 

The  adjustments  of  a  concentrating  table  fall  into 
two  classes.  The  first  comprises  the  selection  of  the 
correct  relation  of  the  various  functions,  such  as  con- 
sistency of  feed,  rate  of  feed,  amount  of  dressing, 
water,  slope,  length,  and  frequency  of  stroke,  and  others 
dependent  on  the  type  of  machine.  The  second  is  the 
setting  of  the  dividing  line  between  concentrate  and 
tailings.  The  first  is  secured  by  trial,  the  best  result 
being  the  one  giving  the  highest  figure  as  calculated 
by  one  of  the  efiiciency  formulas  given.  With  any 
set  of  conditions  the  efficiency  will  be  affected  by  the 
point  at  which  the  division  between  concentrate  and 
tailings  is  made. 


With  a  table  of  the  Wilfley  type,  for  instance,  where 
the  assay  of  the  material  passing  over  any  point  on  the 
edge  of  the  table  decreases  more  or  less  regularly  as 
the  point  is  taken  nearer  the  tailings  end,  there  is 
one  point  of  division  where  the  efficiency  calculated 
from  the  products  made  is  a  maximum.  The  assay 
of  the  material  escaping  at  this  point  will  be  the  assay 
of  the  original  feed.  Suitable  adjustments  will  give 
the  maxinuini  efficiency  with  which  the  table  is  capable 
of  treating  that  particular  ore.  If,  now,  the  table 
is  operated  with  the  dividing  point  between  concentrate 
and  tailings  in  this  position,  one  of  the  canons  of  ore- 
dressing  mentioned  by  Mr.  Handy  is  violated,  because 
rarely  will  it  be  that  either  the  concentrate  or  tailings 
so  apportioned  can  be  regarded  as  finished  products. 
With  the  Wilfley  type  of  table,  two  points,  one  on  each 
side  of  this  position,  can  be  taken,  the  material  passing 
between  them  being  regarded  as  a  middling  product, 
and  concentrate  and  tailings  both  removed  as  finished 
products  at  the  one  operation. 

With  machines  making  only  two  products,  the  divi- 
sion point  will  be  shifted  one  way  or  the  other  to 
enable  one  final  product  to  be  made.  With  tables  of  the 
Frue  vanner  type,  the  adjustment  of  the  division 
between  concentrate  and  tailings  can  be  made  only  by 
altering  one  of  the  primary  adjustments  of  the  ma- 
chine, and  it  is  difficult  to  determine  which  to  alter 
with  the  least  disturbance  to  efficient  performance. 

The  scope  of  the  efficiency  formula  is,  therefore,  to 
enable  the  primary  adjustments  of  the  machines  to 
be  made  to  best  advantage,  whereas  the  smelter  formula 
decides  the  point  at  which  concentrate  must  be  divided 
from  tailings.  At  the  root  of  this  argument  lies  the 
assumption  that,  with  a  given  set  of  primary  adjust- 
ments, the  relation  of  the  efficiency  obtained,  with  any 
setting  of  the  division  point,  to  the  weight  or  per- 
centage of  concentrate  produced  with  this  setting,  de- 
termines a  curve  which  apexes  with  the  division  placed 
at  the  "feed-assay"  point ;  and  that  this  curve  is  not 
cut  by  the  curve  obtained  with  any  other  set  of  primary 
conditions,  but  that  adjustments  giving  the  maximum 
possible  efficiency  with  the  division  in  the  "feed-assay" 
position  will  give  maximum  efficiency  with  the  division 
in  any  position. 

Finally,  the  experienced  operator  will  not  bother  with 
a  formula  at  all,  but  be  guided  solely  by  his  knowledge 
of  his  ore,  and  will  remove  as  middlings  anything  which 
he  knows  will  profitably  respond  to  re-treatment,  and 
leave  in  anything  which  he  knows  will  not. 

One  word  more:  It  sometimes  pays  to  give  the  mill 
superintendent  a  dollar  less  to  spend,  and  send  it 
underground  to  dig. 


Microscope    Should   Be   Used    in    Test    Work 

Intelligent  use  of  the  microscope  in  examination  of 
heads,  concentrates,  tailings,  and  i^iterniediate  products, 
and  also  examination  by  the  micro.scope  of  polished  sec- 
tions to  show  mineral  association,  is  vitally  important 
in  flotation  testing.  The  application  of  this  work  to 
certain  of  the  zinc-lead  ores  of  the  Coeur  d'Alenes  has 
shown  that  in  200-mesh  particles  magnified  to  1-in. 
diameter,  particles  of  galena  of  the  apparent  size  of 
wheat  grains  are  imbedded  in  solid  sphalerite,  and  at 
times  similar  areas  of  sphalerite  are  surrounded  by 
galena.  It  is  evident  that  almost  nothing  short  of  molec- 
ular dissociation  can  separate  zinc  and  lead  in  such  ores. 
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Flotation  Practice  of  the  Swansea  Lease 

Excellent  Results  Secured  on  the  Chalcopyrite  Ores  by  Grinding  to  100  Mesh,  Followed 

By  Mechanical  Agitation  —  Tailings  Average  Less  Than  0.05  Per  Cent, 

And  Recovery  Is  About  98  Per  Cent 

By  Lyman  F.  Barber 

Mill  Superintendent,  Swansea.  Ariz. 
Written  exclusively  for  Engineet-ing  and  Mining  Joui-nal 


THE  camp  of  Swansea  is  situated  in  northern  Yuma 
County,  Ariz.,  in  the  Harcuvar  mining  district. 
Swansea  is  the  terminus  of  the  Arizona  &  Swansea 
Ry.,  which  connects  with  the  Santa  Fe  system  at  Bouse, 
twenty-five  miles  away.  This  camp  and  the  surround- 
ing camps  have  been  producing  intermittently  for  many 
years,  but  development  has  apparently  now  been  started 
in  earnest. 

Swansea  Lease  Incorporated,  a  Clarke  interest,  em- 
ploying about  165  men,  is  working  the  Signal  group  of 


FIG.    1.      NEW   HEADFRAME   AT    NO.    7    SHAFT.    CRUSHING 
PLANT,  STORAGE  BIN  AND  MILLING  PLANT 

claims.  Development  is  proceeding  rapidly,  and  new 
equipment,  including  a  double-drum  hoist,  is  being  added 
to  facilitate  mining  on  a  larger  scale.  The  ore  is  specu- 
larite,  carrying  chalcopyrite  in  masses  and  finely  dis- 
seminatea  particles,  so  that  it  averages  from  IJ  to  3 
per  cent  of  copper  (2.27  per  cent  in  February) .  Pyrite 
ciystals  are  present  in  small  quantities.  Most  of  these 
are  found  in  granitic  gneiss  intrusions  in  the  orebodies. 
The  average  ore  is  very  soft,  and  slimes  readily. 

Hoisting  is  done  through  the  new  No.  7  three-com- 
partment shaft,  and  the  ore  (about  250  tons  per  day) 
is  trammed  about  40  ft.  to  the  crushing  plant.  Here 
the  ore  is  dumped  on  to  a  grizzly  with  2i-in.  openings, 
about  90  per  cent  passing  through.  A  10  x  16-in.  jaw 
crusher  reduces  any  oversize  to  a  2i-in.  ring.  This 
machine  also  serves  as  a  crushing  medium  for  the  crude 
trona  (a  combination  of  neutral  and  acid  sodium  car- 
bonate), which  is  added  to  the  1,000-ton  storage  bin  at 
the  rate  of  10  to  15  lb.  per  ton  of  ore. 

The  bottom  of  the  mill  storage  bin  has  three  open- 
ings, to  which  steel  doors  with  adjustable  gates  are 
fitted.  A  Meese  and  Gottfried  apron  feeder,  mounted 
on  wheels,  so  as  to  be  moved  readily  from  one  opening 
to  another,  is  u.<;ed  to  feed  the  ore  on  to  a  22-in.  con- 
veyor belt.  This  belt  discharges  into  a  special  trunnion 
feeder  on  the  ball  mill.  A  6  x  6-ft.  AUis-Chalmers  ball 
granulator  in  closed  circuit  with  a  Dorr  duplex  Type 
"C"  classifier  is  used  for  grinding.     Two-inch  chrome- 


steel  balls  at  the  rate  of  A  to  i  lb.  per  ton  of  ore  are 
added,  a  12,000  to  14,000-lb.  ball  load  being  maintained 
at  all  times.  The  mill  runs  at  26^  r.p.m.,  and  is  driven 
by  a  90-hp.  motor. 

The  classifier  overflow  goes  directly  to  the  flotation 
division,  and  averages  90  per  cent  through  100  mesh. 
P.  E.  No.  1  oil,  furnished  by  the  Gilmore  K.  &  K. 
Flotation  Oil  Co.,  Los  Angeles,  is  fed  into  the  tininnion 
of  the  ball  mill  at  an  average  rate  of  i  lb.  per  ton  of 
ore.  Many  experiments  have  proved  that  this  oil,  used 
as  a  base,  gives  the  best  results  on  this  particular  ore. 
For  a  frothing  oil  on  the  primary  cells,  a  50-50  mixture 
of  No.  5  G.  N.  S.  steam-distilled  pine  oil  and  No.  8  pine- 
tar  oil  is  used.  No.  4  Barrett  coal-tar  creosote,  mixed 
with  No.  28  coal-tar  oil  (70-30)  is  added  slowly  to  No. 
8  cell.  Frothing  oils  are  fed  at  the  rate  of  i  lb.  per  ton 
of  ore.  The  classifier  overflow  is  sent  to  cells  Nos.  1,  3, 
and  4,  and  averages  24  per  cent  solids. 

The  flotation  machine  is  a  Minerals  Separation  Co.'s 
18-in.,  16-cell,  low-level  type,  the  main  shaft  having  a 
speed  of  390  r.p.m.  A  55-hp.  motor  drives  the  flotation 
machine,  middlings  elevator,  and  concentrate  elevator. 
The  middlings  elevator  has  21-ft.  centers,  and  the  con- 
centrate elevator,  58-ft.  centei's.  The  flotation  machine 
handles  an  average  of  255  tons  of  24  per  cent  solid  feed 
in  twenty-four  hours.  Concentrates  from  the  first  seven 
cells  are  carried  by  a  bucket  elevator  to  a  Dorr  thick- 
ener.   Oil  is  slowly  fed  to  the  last  eight  cells,  and  the 


u 

k 

gatf^Mr 

^"^^ 

|^^'^'^*«r«ra|| 

3^^  ^m 

m 

TIG. 


REAR    VIEW     OF    MILL.    WITH    ■  ■<j.\ ' '  t;.\  THATE 
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HOUSE  AT  THE  LEFT 


concentrate  produced  is  very  dirty.  This  concentrate 
is  elevated  and  run  into  the  classifier  at  a  point  near 
the  overflow.  This  practice  adds  considerable  to  the 
circulating  load,  but  reduces  the  copper  in  the  tailings 
in  a  marked  degree.  The  concentrate  averages:  Au, 
nil;  Ag,  0.45  oz.;  Cu,  23.12  per  cent;  insoluble,  10.4; 
Fe,  31.4;  S,  28;  CaO,  1. 
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Tailings  are  sampled  every  fifteen  minutes  at  a  point 
about  twelve  feet  from  the  machine  discharge,  A  check 
sample  is  cut  from  the  tailrace  at  a  point  about  200  yd. 
below  the  mill.  So  far,  considerable  difficulty  has  been 
experienced  in  having  correct  tailing  assays  made,  as 
the  copper  content  is  extremely  low,  the  average  for 
February  being  less  than  0.0,5  per  cent.  Many  have 
expressed  doubt  as  to  the  correctness  of  this  figure, 
which  makes  the  recovery  run  between  97  and  99  per 
cent.  However,  the  tailing  samples  have  been  checked 
by  a  well-known  New  York  assaying  firm,  and  in  no 
case  has  a  copper  content  of  0.077  per  cent  been 
exceeded. 

Five  men  are  employed  in  the  mill  on  each  shift,  and 
usuall.v  two  or  three  laborers  loading  concentrates  on 
the  day  shift — one  crusher  man,  one  mill  foreman,  who 
handles  the  ball  mill;  one  flotation  man,  one  fitter,  and 
one  helper. 

The  complete  milling  cost  for  February  was  96c.  per 
ton  of  ore  treated.  This  includes  all  chai'ges  from  the 
time  the  ore  is  put  on  the  grizzly  until  the  concentrates 
are  loaded  on  cars  and  read,\-  for  shipment  to  the  Hum- 
boldt smelter.  Royalty  and  trona  constitute  one-third 
of  this  cost.  The  trona  is  purchased  in  carload  lots 
from  Searles  Lake,  California,  at  the  rate  of  $8.50  per 
ton,  f.o.b.  shipping  point. 

Water  for  mill  and  home  uses  is  pumped  from  the 
Bill  Williams  River  into  three  230,000-gal.  steel  tanks, 
one  of  which  is  always  kept  full  for  protection  against 
fire.  Part  of  the  water  for  the  mill  is  also  furnished 
by  the  mine. 

A  Radial  Conveyor  Belt  for  Distrib- 
uting Ore  in  Bins 

IN  SMALL  mills,  the  removal  of  the  product  from  the 
rock  breaker  and  its  distribution  in  the  mill  ore  bin 
are  usually  done  by  small  steel  ore  cars  running 
on  a  track  placed  over  the  bin.     In  larger  mills,  belt  con 


with.  Fig.  1  showing  the  receiving  end  and  Fig.  2  the 
discharging  end  of  the  device,  which  is  simple  and 
effective.  It  consists  of  a  short  length  of  conveyor  belt 
mounted  upon  a  frame,  one  end  of  which  is  pivoted  at  a 
point  near  the  rock-breaker  discharge,  the  other  end 


FIG.   1.      RADIAL  DISTRIBUTOR,   REX^EIVING  END 

veyors  are  more  often  used.  The  belt  is  placed  on  the 
long  axis  of  the  bin.  and  discharge  is  effected  by  a 
tripper,  which  may  be  shifted  by  hand,  but  is  usually 
automatically  controlled.  The  method  of  discharging 
the  belt  conveyor  by  placing  a  deflector  at  a  given  point 
to  scrape  the  ore  over  the  side  of  the  belt  is  practically 
never  seen,  although  it  may  serve  as  a  temporary  ex- 
pedient.    A   radial  type  of  conveyor  is  pictured   here- 


i'lG.    :;.      DISCHARGE  END  OF  RADIAL  DISTRIBUTOR 

being  mounted  upon  a  two-wheel  carriage  running  on  a 
piece  of  curved  track,  the  center  of  curvature  being  the 
pivot  support  of  the  frame.  The  method  of  use  is 
obvious.  This  device  is  installed  at  the  Mountain  King 
mine.   Mountain   King,  Cal. 


Toluidin,  A  New  Flotation  Agent 

Toluidin,  as  a  flotation  agent,  is  the  subject  of  a  patent 
recently  issued  to  C.  L.  Perkins  and  assigned  to  the 
Metals  Recovery  Co.  Mr.  Perkins  has  been  working 
along  the  lines  followed  by  the  late  H.  P.  Corless,  the 
use  of  toluidin  being  an  application  of  the  principles 
involved  in  utilizing  alpha-napthylamine  (X-cake)  and 
xylidin.  In  his  patent  specification,  Mr.  Perkins  de- 
,*cribes  the  following  expermient : 

Five  hundred  parts  of  ore  was  ground  in  a  pebble 
mill  with  250  parts  of  water;  sodium  hydroxide  equiv- 
alent to  2  lb.  per  ton  of  ore  was  added,  and  commer- 
cial mixed  toluidin  equivalent  to  1  lb.  per  ton.  The 
resulting  pulp  was  placed  in  a  Callow  cell,  with  suffi- 
cient water  to  form  a  free-flowing  pulp.  The  Utah  ore 
treated  contained  about  1.42  per  cent  of  copper.  The 
concentrate.*  produced  contained  about  15.4  per  cent 
of  copper,  and  the  recoverj'  of  the  copper  wa.s  about  87 
per  cent.  The  use  of  alkali  is  not  necessary  in  all  ca.ses, 
but  it  has  been  found  greatly  to  improve  the  recovery. 

The  froth  obtained  is  readily  broken  up,  and  the 
toluidin  is  recovered  therefrom  so  that  it  is  available 
for  use  in  the  treatment  of  further  amounts  of  ore. 
The  toluidin  may  be  used  alone  to  promote  the  flotation 
operation,  and  high  grades  of  concentrates  obtained;  and 
the  resulting  concentrates  can  be  much  more  easily  sepa- 
rated by  filtration  than  the  common  concentrates  ob- 
tained by  the  use  of  oil.  The  action  of  the  toluidin  may. 
however,  be  modified  or  supplemented  by  adding  other 
agents   (such  as  oils  or  non-oleaginous  agents). 

In  applying  the  toluidin,  it  may  be  introduced  into 
the  tube  mill  in  which  the  ore  is  being  ground,  or  intro- 
duced by  dropping  it  into  the  ore  pulp  before  it  enters 
the  flotation  cell,  or  by  first  digesting  it  in  hot  water  and 
mixing  the  product  with  the  ore  pulp. 
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Examination  of  Mill  Returns 

How  To  Keep  an  Accurate  Check  on  Milling  Operations  in  Small  Plants — Sampling  and  Anal- 
yses— Practical  Formulas  for  Determining  the  Relations 
Between  Tonnage  and  Assays 

By  Douglas  Lay 

Written  exclusivfly  foi-  Eii<»i)iccri)i(7  and  ilinuig  Journal 


THOSE  who  have  had  experience  with  the  actual 
conduct  of  any  kind  of  milling  operations  must 
have  been  confronted  with  the  fact  that,  despite 
every  apparent  care,  it  is  frequently  found  that  the 
metallic  contents  of  the  tailings,  plus  that  of  the  prod- 
uct made,  do  not  agree  with  the  contents  of  the  feed, 
even  when  accuracy  of  the  assays  cannot  be  questioned. 
The  explanation  may  be  a  simple  one,  and  clearly 
understood.  On  the  other  hand,  more  often  than  not 
the  reason  for  the  discrepancy  is  not  obvious,  and  it  is 
frequently  customarj-,  when  a  fairly  long  period  is 
under  review,  for  instance  in  monthly  reports,  to  assume 
that  the  tailings  sample  is  correct,  and  to  adjust  the 
feed  sample  on  the  basis  of  the  tailings  sample  and  the 
known  values  in  the  product  made.  The  latter  are  not 
open  to  question,  because,  being  marketed,  weight  and 
assay  value  are  accurately  known.  Such  procedure  may 
save  a  good  deal  of  worry,  but  it  is  open  to  serious 
criticism,  inasmuch  as,  apart  from  any  other  reason, 
no  real  insight  into  what  the  mill  is  doing  is  gained 
thereby,  and  consequently  no  substantial  increase  in 
savings  is  likely  to  result  from  the  continuance  of  this 
practice. 

Analyses  in  S'Mall  Mills  Often  Deficient 

In  the  smaller  properties,  analysis  of  mill  returns  is 
often  rendered  more  diificult  than  in  the  case  of  large 
properties,  because,  owing  to  the  ever-insistent  call  for 
economy  during  the  installation  stage,  sampling  appli- 
ances are  frequently  crude.  Nevertheless,  it  is  possible 
to  do  good  work  with  fairly  crude  tools,  and  the  pur- 
pose of  this  article  is  to  tabulate  those  means  whereby  a 
close  check  may  be  kept  on  milling  operations,  even 
when  a  sampling  mill  is  entirely  absent. 

Weighing  Feed  and  Taking  Moisture  Samples 

It  seems  almost  superfluous  to  state  that  actual  scal- 
iyig  of  every  pound  of  ore  treated  is  a  matter  of  impera- 
tive necessity.  Otherwise  it  is  not  possible  to  conduct 
milling  operations  with  a  high  degree  of  intelligence. 
It  is  astonishing  how  often  the  weight  is  determined 
by  estimation  and  to  a  large  extent  is  a  matter  of  guess- 
work. It  is  vital  that  the  net  dr>'  weight  of  ore  treated 
should  be  accurately  known,  otherwise  any  analysis  of 
mill  returns  must  rest  upon  an  insecure  basis,  and 
inferences  drawn  therefrom  may  prove  highly  erroneous. 
Moisture  samples  of  the  feed  should  be  taken  frequently, 
and  the  gross  weight  shown  by^the  scales  should  be  cor- 
rected accordingly. 

Sampling  of  Feed 

It  is  a  common  assumption  that  any  discrepancies 
between  contents  of  feed,  on  the  one  hand,  and  contents 
of  tailings  and  product  made,  on  the  other,  are  due  to 
incorrectness  of  feed  sample  rather  than  of  the  tailings 
sample,  inasmuch  as,  in  the  absence  of  machine  sam- 
pling, the  sample  of  the  comparatively  coarse  feed  is 
not  likely  to  be  as  accurate  as  that  of  the  general  tail- 


ings, which  have  been  fairly  finely  crushed  before  sam- 
pling. On  the  other  hand,  common  sense  will  support 
the  view  that,  even  if  sampling  methods  are  crude, 
there  should  be  no  plausible  reason  why  samples  should 
be  persistently  high  or  persistently  low,  and  conse- 
quently the  average  of  a  large  number  of  feed  samples 
crudely  taken  should  be  "about  right." 

Furthermore,  it  is  possible  to  demonstrate  by  the 
"Theory  of  Probability"  that  the  average  of  a  large 
number  of  samples,  comparatively  crudely  taken,  is 
likely  to  be  far  nearer  the  truth  than  is  commonly  sup- 
posed. 

If 

e  =  the  probable  eiTor  of  an  individual  sample, 

n  =  the  number  of  samples  taken, 
D^=the  probable   departure  from   the   truth    of   the 
average  of  n  samples. 
Then  by  the  formula  of  Gauss  there  is  evolved : 


D  = 


0.6745i 


{er 


\n  (n  -  1) 

In  the  case  of  lead-zinc  concentrators,  the  feed  sam- 
ple is  usually  taken  from  the  feeder  (after  the  feed 
has  passed  through  a  Blake  crusher),  feeding  the  coarse 
rolls,  by  inserting  a  scoop,  say  every  half  hour,  and 
taking  the  contents  of  a  stroke  of  the  feeder,  such  indi- 
vidual samples  being  combined  at  the  end  of  each 
twenty-four-hour  period  to  form  a  day's  sample  for 
assay.  In  a  month's  run  there  will  therefore  be  approxi- 
mately thirty  such  samples.  This  is  a  common  and 
incidentally  a  good  method  of  sampling  the  feed. 

Now,  assume  that  sampling  of  the  feed  is  performed 
in  some  such  way  as  that  stated,  and  that  the  daily 
sample  is  subject  to  an  error  of  plus  or  minus  25  per 
cent.  This  is  a  much  larger  error  than  is  likely  to  occur 
in  practice.  Then  by  the  formula,  in  the  course  of  a 
month,  the  probable  error  of  the  average  of  such  daily 
samples  is  given  by 


n        ^nar-i'        30  X  (25)- 
£>=  ±0.6.40^1    30X29" 

^  ±  3.1  per  cent 

and   in  the  case  of  a  year  of,  say,  300  working  days 


n~    ■    aa-A-     I  300  X  (25)^ 

=  ±  0.97  per  cent 
It  is  evident,  therefore,  that  if  a  reasonable  amount  of 
care  is  exercised  in  sampling  the  feed,  the  average  of  a 
month's  run  will  be  close  to  the  truth,  and  that  in  the 
course  of  a  year  (owing  to  the  equalization  of  plus  and 
minus  errors)  errors  will  have  almost  disappeared.  It 
is  obvious,  of  course,  that  the  question  of  deliberate 
tampering  with  samples  cannot  be  a  factor  for  consider- 
ation in  the  foregoing.  Incidentally,  the  "Theory  of 
Probability"  renders  it  evident  that,  in  the  case  of  a 
small  property,  at  any  rate,  a  sampling  mill  is  hardly 
a  business  proposition,  and  is  a  matter  of  luxury  rather 
than  of  necessity. 
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The  arithmetic  mean  of  the  daily  samples  is  fre- 
quently taken,  disregardful  of  the  fact  that  such  may 
not  be  the  true  mean,  owing  to  the  tonnage  ti'eated 
varying  from  day  to  day.  This  is  a  common  cause  of 
apparent  discrepancies.  The  assayer  should  be  in- 
structed to  weigh  out  each  day  from  the  feed  and  tail- 
ings pulps  amounts  proportionate  to  the  known  net 
dry  weight  of  tonnage  treated.  These  samples  are  set 
aside  until  a  month's  run  has  accumulated,  when  they 
should  be  carefully  assayed,  checks  being  run  to  insure 
accuracy.  Such  samples  truly  represent  the  monthly 
average.  Laborious  arithmetical  calculations  will  be 
entirely  avoided  thereby,  and  greater  all-round  accuracy 
will  be  insured,  as  they  will  be  independent  of  any 
errors  in  daily  assays.  If  desired,  the  same  procedure 
can  be  adopted  in  the  case  of  the  products  made,  but  in 
this  case  it  is  not  likely  to  be  so  necessary,  inasmuch 
as  the  products  will  be  sold  and  weights  and  assays 
knowai  with  great  accuracy. 

Formulas 

Formulas  are  frequently  of  great  assistance  in  check- 
ing mill  returns.  It  is  often  desirable,  when  tonnage 
of  products  is  definitely  known,  to  check  assays,  and, 
on  the  other  hand,  when  assays  are  established,  to  check 
tonnages.  At  the  same  time  the  application  of  a  rigid 
mathematical  relationship  between  assays  and  tonnages 
should  be  leavened  with  common  sense,  and  the  maxim 
that  "an  ounce  of  fact  is  worth  a  ton  of  theory"  should 
be  kept  well  in  mind.  The  greater  the  number  of  prod- 
ucts and  metallic  values  contained  therein,  the  more 
complex  will  formulas  be.  The  case  is  cited  cf  a  silver- 
lead-zinc  feed  yielding  two  products,  lead  and  zinc  con- 
centrates, each  containing  metallic  values  in  silver,  lead, 
and  zinc. 

Silver,    Lead,  Zinc, 

oz.         per  per 

cent  cent 

Let  A  ■=  weight  of  feed  assaying           a           b  c 

B  =  weight  of  tails  assaying          d           e  f 
X  =  weight  of  lead  cones,  assaying 

I           m  n 

y  =  weight  of  zinc  cones,  assaying  o           p  q 
Then  B  =  A—  {x  -\-  y) 
Considering  silver  values,  there  results : 
Silver  in  feed  =  silver  in  lead  cones.  -(-  silver  in  zinc 
cones,  -j-  silver  in  tails. 


whence  x  = 


A  (a  —  d)  —  y  (o  —  d) 


(1-  d) 
Similarly  considering  lead  values, 

A  {b  —  e)  +  y  ie  —  p) 

^  —  7 ^ 

(m  —  e) 
Similarly  considering  zinc  values: 

Ajc-f)  +x{f-  n) 


y 


(1) 


(2) 


(3) 


(9-/) 

Combining  (1)  and  (2)  above  and  solving  for  y 
_  A  [{a  -  d)  (m  -  e)  -  {b  -  e)  (I  -  d)] 

'-'  (e  -  p)  (l  -  d)  +  {0  -  d)  (m  -  e) 

Combining  (1)  and  (3)  above  and  solving  for  x,  the 
following  equation  results: 

_Al{a-d)(q-f)-\c-f){o-  a)i 
(i  -  d)  (g  -/)  +  (/-«)  (0  -  d) 
It  is  of  high  importance  that  the  total  weight  of  tail- 
ings made  by  each  individual  concentrating  device  should 
be   ascertained    fairly    frequently,    in    addition    to    the 


asays  of  such  tailings.  This  in  order  that  it  may  be 
definitely  known  what  proportion  of  the  total  tailings 
is  made  by  each.  This  is  a  matter  of  high  importance 
when  the  question  of  a  scheme  for  making  closer  sav- 
ings comes  under  consideration.  For  example,  in  a  lead- 
zinc  concentrating  mill  it  will  be  generally  found  that 
about  70  per  cent  of  the  entire  weight  of  tailings  will 
be  contributed  by  three  or  four  of  the  coarsest  jigs,  the 
remaining  .30  per  cent  being  yielded  by  the  fine  jigs, 
tables,  and  vanners.  P'urthermore,  it  will  be  found  that 
the  70  per  cent  of  coarse  tailings  will  cany  much  lower 
values  than  the  30  per  cent  of  fine  tailings— not  because 
the  coarse  jigs  do  the  best  work,  but  simply  owing  to 
the  fact  that  they  handle  largely  original  feed,  whereas 
the  fine  jigs  and  tables  handle  a  feed  enriched  by  the 
re-entry  into  the  milling  system  of  re-ground  middling 
products. 

In  such  cases  it  frequently  happens  that  the  fine  end 
of  the  mill  receives  all  the  attention,  when  improve- 
ments are  being  considered,  and  the  effect  upon  the 
tailings  as  a  whole,  caused  by  the  installation  of  addi- 
tional tables  and  slime-saving  devices,  is  distinctly  dis- 
appointing, the  reason  being  that  the  great  bulk  of  the 
tailings  has  been  unaffected  by  the  change.  It  must 
be  manifest  that  unless  the  70  per  cent  referred  to  can 
be  re-ground  and  re-treated,  there  can  be  no  substantial 
drop  in  the  tailings  as  a  whole. 


Selective    Flotation    With    Sulphur    Dioxide 

J.  B.  Parker,  metallurgist  for  the  Interstate-Callahan 
company  of  Wallace,  Idaho,  gave  an  informal  talk  on  the 
Bradfo.d  selective  flotation  process  at  the  University  of 
Idaho  School  of  Mines  recently.  He  has  had  consider- 
able success  with  the  use  of  SO.  on  a  small  scale,  the  gas 
making  the  blende  non-floatable  and  allowing  the  galena 
to  be  separated. 

There  is  some  question  whether  the  SO^  is  best  added 
intermittently  in  thickeners  or  other  storage  tanks,  or 
can  be  used  to  better  advantage  in  the  flotation  cell 
itself,  provided  the  cell  is  of  a  type  which  will  permit 
this  readily.  An  interesting  illustration  was  given  by 
Mr.  Parker  of  the  effect,  in  the  Interstate-Callahan  mill, 
of  burning  sulphur  in  the  vicinity  of  the  zinc-flotation 
machine,  the  zinc  fi-oth  being  "killed"  entirely  for  a 
considerable  period,  to  the  great  mystification  of  the 
mill  operators.  The  S0_,  in  these  experiments  was  pro- 
duced in  a  special  type  of  sulphur  burner.  The  sugges- 
tion was  made  that  the  gas  could  be  bought  in  cylinders 
and  a  much  more  careful  control  of  the  SO,  concentration 
be  thus  secured. 


Is  Developing  New  Roller  Bearing 

A  new  type  of  bearing  for  ball  or  rod  mills  is  being 
developed  by  David  Cole,  of  El  Paso,  Te.x.  A  5  x  10-ft. 
rod  mill  so  equipped  carries  19  per  cent  of  the  load 
on  a  spherical  trunnion  bearing,  10-in.  long,  at  the  feed 
end;  the  balance  is  carried  on  ball-bearing  rollers.  A 
saving  of  16  per  cent  of  the  power  required  with  other 
mountings  is  claimed. 


The  Closed-Circuit  Operation  of  Ball  Mills  in  the  Michigan 
copper  country  was  recently  initiated  by  the  Quincy  Mining 
Co.  The  installations  are  showing  up  very  well  indeed, 
but  all  of  the  refinements  incident  to  the  most  perfect  oper- 
ation have  not  yet  been  made. 
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The  Electrical  Equipment  of  the  Mill 

Practical  Advice  on  Its  Selection,  Installation,  and  Operation,  With  Particular  Reference  to 

Small  Plants  Where  Expert  Supervision  Is  Not  Available — Things  Every 

One  Who  Starts  a  Motor  Should  Know 

By  B.  B.  Beckett 

Consulting  Electrical  Engineer,  San  Francisco.  Cal. 
"Written  exclusively  for  Engineering  and  Miui-fi  Jnurual 


THE  following  article  is  based  upon  experience 
gained  chiefly  at  the  Consolidated  mill,  of  Gold- 
field,  Nev.,  a  100-stamp  cyanide  mill  treating  gold 
quartz,  but  the  statements  may  fairly  be  applied  to 
similar  mills  generally  throughout  the  western  United 
States.  As  the  three-phase  alternating  current  system 
is  used  almost  exclusively,  this  discussion  will  be  con- 
fined to  induction  motors  and  synchronous  motors.  The 
latter  are  gaining  in  favor,  but  their  use  is  confined  to 
special  cases.  One  advantage  is  that  their  power  fac- 
tor (ratio  of  useful  to  total  current)  is  readily  control- 
led, and  they  have  several  disadvantages.  They  require 
more  expert  handling  in  starting,  and  the  starting 
torque  is  low.  They  require,  also,  direct  current 
for  excitation,  entailing  the  u.se  of  a  commutator  mach- 
ine, either  built  in  or  separately  driven,  with  attendant 
commutator  difficulties.  They  should  be  used  only  for 
large  air  compressors,  large  centrifugal  pumps,  and 
perhaps  also  for  tube  mills,  provided  the  advantage  of 
power-factor  control  justifies  the  added  expense  and 
complication.  If  tube  mills  are  used,  friction  clutches 
will  be  necessary  between  the  motor  and  the  mills.  This 
economic  problem  will  have  to  be  solved  in  accordance 
with  conditions  presented  in  any  particular  case. 

Induction  motors  are  of  two  kinds,  constant  speed 
(squirrel  cage  or  cage  wound)  and  variable  speed  (slip 
ring  or  wound  rotor).  Strictly  speaking,  all  induction 
motors  are  constant-speed  motors,  as  they  tend  to  run  at 
synchronous  speed  only  and  are  inefficient  at  reduced 
speeds.  The  so-called  variable-speed  motor  is  there- 
fore to  be  used  only  where  high  starting  torque  must  be 
met,  or  for  intermittent  running,  as  in  hoisting  service. 
High  starting  torque  is  always  desirable,  but  is  ob- 
tained at  the  sacrifice  of  simplicity,  entailing  greater 
first  cost  and  higher  maintenance  charges.  The  choice 
is  therefore  a  problem,  but,  in  general,  the  slip-ring 
motor  is  to  be  preferred  to  a  combination  of  plain  motor 
and  friction  clutch. 

Standard  Equipment  Much  To  Be  Preferred 

Standard  stock  motors  should  be  used  for  all  common 
milling  operations,  except  that  the  more  flimsy  de- 
signs should  be  avoided.  The  service  is  rough  as  com- 
pared with  that  in  some  other  industries,  but  the  dif- 
ference is  not  so  great  as  to  justify  special  design,  with 
attendant  difficulty  in  obtaining  replacements  and  repair 
parts.  For  the  same  reason,  all  non-standard  features 
should  be  avoided,  such  as  special  speeds,  special  shaft 
extensions,  and  special  brackets  on  frames,  unless  these 
are  clearly  justified  by  other  considerations.  It  is  also 
desirable  that  as  many  motors  be  exactly  alike  as  is 
consistent  with  good  efficiency.  That  they  be  of  the 
same  make  is  not  so  important  as  that  they  be  of  the 
same  speed  and  have  the  same  size  shatt  extension,  so 
that  replacements  and  exchanges  may  be  made  quickly 
with  a  minimum  number  of  spares  on  hand. 


In  regard  to  speed,  the  fact  should  be  remembered 
that  high-speed  motors  are  not  only  cheaper,  but  are 
also  usually  more  efficient,  provided  the  drive  can  be 
made  efficient.  They  also  have  the  advantage  of  being 
easier  to  handle,  on  account  of  their  lightness.  No 
mechanical  objection  can  be  cited  against  the  high  speed 
so  far  as  the  motor  itself  is  concerned,  but  considera- 
tions of  drive  fix  certain  limits,  as  given  in  Table  I. 

TABI.i:    I.     RECOMMEXDED    SPEED 
Synchronous  Revolutions  per  Minute;  60  Cycle  Motors. 


Kating 

For  Belting 

Fnr( 

Searing 

Hp. 

Highest 

Best 

Highest 

Best 

1 

1,800 

1,800 

1,200 

900 

2 

1,800 

1,800 

1,200 

900 

5 

1,800 

1,200 

900 

900 

71 

1,800 

1,200 

900 

720 

10 

1,800 

1,200 

900 

720 

15 

1,200 

1,200 

720 

600 

20 

1,200 

900 

720 

600 

30 

1,200 

900 

720 

600 

50 

900 

900 

600 

600 

75 

900      , 

720 

600 

514 

100 

900 

720 

600 

514 

150 

720 

600 

514 

450 

200 

720 

600 

450 

450 

The  table  is  based  upon  my  experience,  taking  into 
consideration  the  qua'Jty  of  construction  and  the  kind 
of  operators  usually  found  in  mills.  The  recommended 
speed  for  gearing  is  much  lower  than  for  belting.  This 
refers  to  plain  spur  gearing.  If  herring-bone  gearing 
is  employed,  or  if  a  flexible  coupling  is  interposed  be- 
tween the  motor  and  the  first  pinion,  the  speed  recom- 
mended for  belting  should  then  be  used,  and  the  same 
is  true  for  the  silent  chain  drive.  In  general,  plain  spur 
gearing  should  be  avoided  except  where  the  service  is 
light  or  infrequent.  Direct  connection  is  the  ideal  drive, 
and  should  be  used  in  all  cases  where  the  speed  of  the 
driven  machine  is  suitable,  except  where  it  may  be 
desired  to  change  the  speed  readily.  Even  when  the 
required  speed  is  so  low  as  to  call  for  special  motors, 
this  is  frequently  justified  by  the  advantages  of  direct 
drive,  but  each  particular  case  of  this  sort  must  be 
.'iolved  independently.  Direct  connection  does  not  mean 
merely  coupling  a  motor  to  a  drive  shaft  which  is  it- 
self geared  to  the  machine  proper,  as  in  a  triplex  pump. 
This  would  be  a  gear  drive,  and  only  low-speed  motors 
should  be  used  for  this  purpose,  preferably  through  a 
fle.xible  coupling.  For  true  direct  drive,  like  that  of  a 
centrifugal  pump,  the  higher  the  speed  the  better,  up 
to  1,800,  and  even  3,600  is  satisfactory  for  small  sizes, 
so  far  as  the  motor  is  concerned. 

Oversize  Motors  Should  Be  Installed  Only  in 
Special  Cases 

In  regard  to  size,  it  should  be  remembered  tha  the 
highest  efficiency  and  highest  power  factor  will  be 
obtained  if  the  motor  is  not  much  larger  than  required 
by  the  normal  load;  but  this  is  not  always  practicable. 
Motoi's  driving  stamp  batteries,  tube  mills,  ball  mills, 
air  compressors,  and  pumps  that  run  under  constant 
conditions  should  all  be  quite  close  in  size  to  the  normal 
load.      Motors   driving   crushers,    elevators,   conveyors, 
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rolls,  Chilean  mills,  concentrating  tables,  roasters,  and 
slime  pumps  should  all  be  of  a  size  two  to  three  times 
that  required  by  the  normal  load.  In  general,  this 
last  applies  wherever  the  driven  machine  is  likely  to  be 
choked  by  excessive  or  over-coarse  feed,  and  wherever 
the  friction  element  is  large  and  variable. 

The  use  of  so  many  oversize  motors  will  not  greatly 
affect  the  load  of  the  mill  as  a  whole,  as  the  great  bulk 
of  the  load  will  always  be  in  the  first  group,  i.e.,  stamps, 
tube  mills,  and  like  devices.  The  power  factor  for  a 
mill  like  that  at  Goldfield  should  be  about  85  per  cent. 
The  power, consumption  will  be  close  to  30  kw.-hr.  per 
dry  ton  of  ore. milled,  of  which  20  kw.-hr.  will  be  ac- 
counted for  by  the  stamps,  tube  mills,  and  other  grind- 
ing machines. 

The  standard  induction  motor  starter  (auto-starter 
or  compensator)  consists  simply  of  a  pair  of  small 
transformers  mounted  in  the  sjme  case  with  a  double- 
throw,  oil  switch.  A  starter  is  generally  rated  on  its 
name  plate  to  correspond  with  the  motor  for  which 
it  is  designed;  but  it  may  be  used  with  any  smaller 
motor  just  as  well,  and  also  with  a  larger  motor  if  the 
starting  duty  is  light.  It  does  not  need  to  be  of  the 
same  make  as  the  motor,  as  all  starters  are  designed 
upon  the  same  principle. 

In  modern  starters,  a  number  of  special  features 
have  been  incorporated.  The  first  of  these  is  the  low- 
voltage  release,'  now  standard  for  all  types.  This  de- 
,_yice  is  required  by  the  safety  laws  of  some  states,  and 
,' should  always  •  be  furnished,  for  the  sake  of  inter- 
changeability,  even  in  the, few  cases  where  it  is  not 
desirable  to  use  it.  Advantage  may  be  taken  of  the  low- 
voltage  release  to  rig  up  simple  means  of  shutting 
down  automatically  or  from  a  distance,  as  it  is  merely 
necessary  to :  open  the  circuit  of  the  low-voltage  coil  to 
;.•  cause  the  starter  to  return  to  the  off  position. 

Overload  Devices  Not  Yet  Perfect 

•  Another  special  feature  is  the  overload  device,  con- 
•  sisting  ,of  a  pair  of  current  relays,  arranged  to  open 
the  circuit  of  the  low- voltage  release  whenever  a  cer- 
tain current  is  exceeded.  These  relays  may  be  in- 
stantaneous, like  the  ordinary  circuit  breaker,  but  are 
usually  of  the  inverse  time  limit  type.  That  is,  each 
is  equipped  with  a  small  bellows  or  dashpot,  which  re- 
tards its  action  in  inverse  proportion  to  the  magnitude 
of  the  overload,  the  purpose  being  to  prevent  action 
under  momentary  overloads  while  permitting  quick 
action  under  severe  overloads.  Although  this  idea  is 
good,  it  has,  unfortunately,  not  yet  been  worked  out 
successfully;  for  it  appears  to  be  impossible  to  make 
a  device  at  reasonable  cost  that  will  accomplish  the  de- 
sired result  and  remain  in  adjustment.  However,  the 
relays  are  to  be  recommended  in  all  cases,  as  they  do 
afford  protection  against  short  circuit  and  against  sud- 
den and  severe  overload,  thus  taking  the  place  of  fuses 
or  circuit  breaker.  They  should  always  be  set  high,  50 
to  100  per  cent  above  normal  load,  to  avoid  the  nuisance 
of  shutting  down  unnecessarily.  A  satisfactory  over- 
load relay  is  being  developed,  and  it  is  to  be  hoped  that 
real  overload  protection  will  soon  be  obtainable. 

Another  modern  addition  to  starters  is  the  ammetei', 
a  desirable  feature  for  all  large  motors,  say  50  hp.  and 
up.  The  operators  will  soon  become  accustomed  to  a 
normal  position  of  the  ammeter  pointer  and  readily 
note  any  change,  indicating  probable  trouble,  without 
waiting  for  the  motor  to  begin  to  smoke.    It  also  serves 


to  show,  in  starting,  when  the  motor  is  up  to  speed.  A 
common  fault  is  to  throw  over  to  running  too  quickly, 
and  the  ammeter  is  the  best  way  to  tell  when  the  right 
time  comes.  For  this  purpose,  the  ammeter  should 
be  in  circuit  all  the  time  and  have  a  scale  reading  up  to 
about  four  times  the  rated  motor  current. 

Starters  Advisable  on  Practically  All  Motors 

Starters  are  not  usually  provided  with  motors  of  5 
hp.  and  under;  but  they  may  be  desirable  down  to  1 
or  2  hp.,  to  reduce  the  jerk  that  always  accompanies 
starting  direct  on  the  lines;  and  they  may  be  omitted 
with  much  larger  sizes  if  the  starting  jerk  is  permis- 
sible and  if  the  line  will  stand  the  current  rush  (five  to 
ten  times  normal)  without  too  much  voltage  disturbance. 
However,  there  is  not  much  saving  in  omitting  starters 
with  large  motors,  as  an  oil  switch  must  be  provided  in- 
stead, large  enough  to  handle  the  heavy  current. 

When  no  starter  is  used,  the  switch  which  takes  its 
place  should  be  of  one  of  the  modern  "safety  first"  de- 
signs. It  should  be  inclosed  to  prevent  accidental  con- 
tact, should  be  either  an  oil  switch  or  provided  with 
barriers  to  pi-event  flash-over,  and  should  be  of  quick- 
make-and-break  design.  It  should  be  equipped  with  low 
voltage  release,  unless  the  conditions  are  clearly  such 
that  no  danger  can  result  from  unexpected  starting  af- 
ter an  interruption  of  power.  For  overload  protection, 
simple  fuses  are  sufficient,  and  even  these  may  be 
omitted  if  the  line  has  the  usual  protection  at  the 
branch  point.  For  the  motor,  fuses,  however,  are  of 
little  use  unless  they  have  a  long  time  limit,  for  other- 
wise they  will  have  to  be  of  a  size  50  to  100  per  cent 
above  normal  load  current.  Some  form  of  time-limit 
fuse  or  fusible  link  having  a  large  heat-storage  capacity 
is  much  to  be  preferred  for  this  service. 

For  variable-speed  motors  used  in  hoisting  or  similar 
service  the  simple  drum  controller  is  satisfactory  up  to 
about  50  hp.  Above  this,  if  the  service  is  frequent, 
contactors  should  be  used  in  the  primary  at  least,  and 
above  100  hp.,  full  contactor  control  with  automatic 
notching  up  should  be  used.  The  liquid  rheostat,  be- 
cause of  maintenance  difficulty,  is  not  to  be  recom- 
mended except  for  large  hoist  motors. 

Push-button  control  is  meeting  with  favor,  and  is 
to  be  recommended,  both  as  a  safety  and  a  labor-saving 
device.  The  increased  complexity  is  offset  largely  by 
a  saving  in  maintenance  resulting  from  more  perfect 
action.  This  matter,  as  well  as  the  various  applications 
of  automatic  remote  control,  must  be  specially  solved 
for  any  particular  case. 

A  simple  open-knife  switch  should  immediately  pre- 
cede each  starter  or  controller,  to  serve  as  a  discon- 
nect switch  for  the  use  of  the  electrician  in  working  on 
the  starter. 

The  push-and-pull  type  of  handle  is  generally  pre- 
ferred by  operators  to  the  right-and-left  swing  style  or 
the  horizontal  revolving  style. 

Wiring  Must  Be  Carefully  Installed 

The  best  method  of  wiring,  if  properly  done,  is  in  a 
rigid  iron  conduit;  but  open  wiring  is  better  than  con- 
duit wiring  improperly  done.  In  general,  services  and 
small  branches  should  be  in  conduit ;  but  for  mains, 
where  they  can  be  run  overhead  in  the  clear,  the  ad- 
vantage is  too  small  to  justify  the  expense.  Metal  serv- 
ice boxes  should  be  provided  to  house  the  disconnect 
switch  at  each  branch,  and  at  each  starter  or  con- 
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troller;   and  the  wiring  between  service  box,   starter, 
and  motor  should  be  completely  in  conduit. 

When  the  installation  is  large,  requiring  heavj^  copper 
in  the  mains,  these  should  be  broken  up  into  several 
circuits,  and  should  be  grouped  by  circuits  and  not  by 
phases,  in  order  to  avoid  excessive  inductive  reactance. 
Transformers  should  be  installed  just  outside  of  the 
main  building  and  near  the  head  of  the  mill,  as  the 
bulk  of  the  load  is  always  at  the  head.  Open-air  trans- 
former installation  is  generally  to  be  preferred.  Trans- 
formers should  be  of  ample  size  to  take  care  of  any 
probable  future  increase  in  load,  as  the  loss  of  efficiency 
due  to  using  oversize  transformers,  if  of  modern  design, 
is  very  small.  A  spare  transformer  is  not  usually 
justified,  as  the  risk  of  failure  is  small.  This  applies 
also  to  the  use  of  trucks  permanently  installed  under 
transformers  and  to  other  devices  for  quick  handling  in 
emergency. 

The  question  of  voltage  is  one  to  be  solved  for  the  in- 
dividual case,  but  in  general  it  is  better  to  stick  to 
one  standard  for  all  motors,  large  and  small,  and  to 
select  that  standard  that  is  most  common  in  the  district, 
so  as  to  facilitate  exchanges,  replacements,  and  repair 
parts.  This  voltage  is  usually  440  in  the  western  United 
States.  Where  power  is  purchased  at  a  primary  volt- 
age of  2,300,  it  will  usually  be  advisable  to  use  this 
voltage  on  all  large  motors,  and  440  on  the  smaller  sizes, 
e.g.  40  hp.  and  under. 

Failures  are  naturally  more  common  in  motors  than 
in  other  parts  of  the  electrical  equipment,  and  are  us- 
ually due  to  some  mechanical  cause,  frequently  outside 
the  motor.  Attention  to  drive  conditions  will  save  the 
majority  of  motor  troubles. 

Keep  Bearing  Oil  Out  of  Motor  Windings 

At    the     Consolidated    mill    in    Goldfield    sixty-five 
motors  were  installed,  and  failures  averaged  about  two 
per  month,   but  only  about  one-fourth   of  these  were 
burn-outs  requiring  re-wiring.     Most  of  these  motors 
were  old  and  had  been  repaired  several  times,  so  that 
failures  were  to  be  expected.     By  far  the  most  fruitful 
cause  of  motor  failure  was  bearing  trouble,  either  di- 
rectly or  indirectly.     Despite  a  regular  system  of  in- 
spection and  gaging,  bearings  would  frequently  go  out, 
permitting  rotor  to  rub  stator.     This  is  the  worst  thing 
that  can  happen  to  a  motor,  as  it  damages  the  lamina- 
tions as  well  as  the  coils,  and  can  be  completely  repaired 
only  by  the  installation  of  a  new  core.     Indirectly,  bear- 
ings may  cause  insulation  failure  by  leaking  oil.     This 
is  often  difficult  to  overcome,  although  it  may  be  re- 
duced easily  to  an  amount  that  will  not  constitute  a  men- 
ace to  the  bearing  itself.     One  drop  a  day  will  event- 
ually   saturate    the    winding,    dissolve    the    insulating 
varnishes,  raise  the  temperature  by  collecting  a  coating 
of  dust,  or  permit  movement  of  the  coils  in  the  slots 
until   the    insulation    is   worn   through    from   constant 
rubbing.     Another  evil  of  oil  on   windings   is  that  it 
permits  water  to  enter,  strange  as  it  may  seem;  and 
when  an  oil-soaked  winding  has  been  wet,  it  is  much 
more  difficult  to  dry  out  than  if  the  oil  were  not  there. 
The  only  way  to  really  remove  the  oil  is  by  re-winding, 
but  a  fairly  satisfactory  way  was  developed  at  Gold- 
field  as  follows :     The  winding  was  first  cleaned  by  hand 
and  compressed  air;  then  by  a  spray  of  gasoline  applied 
with  compressed  air;  then  dipped  or  brushed  with  bak- 
ing varnish ;  and  finally  baked. 
The  most  common  cause  for  leaking  oil  is  vibration. 


The  whipping  about  of  a  journal  in  its  bearing,  and 
sometimes  of  a  bearing  in  its  housing,  splatters  the  oil 
out  in  a  fine  spray,  which  collects  on  the  shaft  and 
thence  crawls  into  the  spider,  or  collects  on  the  inner  lip 
of  the  housing  until  a  drop  is  drawn,  by  suction  of  air, 
into  the  winding.  Another  cause  is  too  much  oil.  The 
practice  in  most  mills  is  to  oil  motors  frequently  and 
without  care  except  to  see  that  there  is  enough.  This 
practice  is  bad.  If  a  motor  is  properly  installed,  it  will 
run  for  months  without  oiling,  and  if  it  does  leak  so 
that  oil  must  be  added,  this  should  be  put  in  through 
the  oil  gage,  not  the  bearing  cover.  The  cover  should 
not  be  raised  e.xcept  for  inspection,  and  then  only  with 
the  greatest  care  to  prevent  dust  falling  inside.  Mod- 
ern motor  bearings  are  much  better  designed  from  the 
standpoint  of  leaking  oil  than  were  some  of  the  older 
forms. 

Vibration,  besides  its  effect  on  oil,  is  itself  a  common 
direct  cause  of  motor  failure.  It  causes  connections  to 
break  loose,  rotor  bars  to  break  in  two,  and  even  frames 
to  break.  The  most  destructive  kind  of  vibration  is  not 
a  shake  that  can  be  seen,  but  a  fine,  sharp  buzz  that 
can  be  best  detected  with  the  finger  nails.  Such  vibra- 
tion is  produced  by  gearing  at  high  speed  and  poorly 
meshed,  or  by  mechanical  unbalance  in  rotor  or  pulley. 
The  resulting  phenomena  come  under  the  head  of  what 
is  commonly  called  crystallization.  Vibration  is  also  a 
frequent  cause  of  destructive  sparking  at  commutators 
and  slip  rings. 

Proper  Care  and  Operation  of  the  Starter 

Starter  failures,  although  almost  as  frequent  as  motor 
failures,  are  usually  of  minor  consequence.  They  are 
almost  always  to  be  found  in  the  contacts,  which  are, 
of  course,  subject  to  regular  wear  and  replacement. 
The  electrician  can  save  many  trouble  calls  by  observ- 
ing a  regular  system  of  inspection  of  contacts.  This 
involves  shut-downs,  and  the  time  lost  may  be  as  great 
as  would  result  from  the  system  of  waiting  for  the 
trouble  calls,  but  it  is  not  so  annoying  or  destructive  to 
morale.  There  is  always  a  danger,  too,  from  allowing 
contacts  to  go  until  they  fail,  for  a  motor  may  be  injured 
by  running  on  single-phase,  due  to  the  failure  of  one 
of  the  running  contacts.  On  the  other  hand,  the  wear 
on  contacts  may  be  greatly  reduced  by  more  careful 
handling  on  the  part  of  operators.  As  a  rule,  operators 
have  no  idea  what  is  happening  inside  a  starter,  and  a 
little  instruction  will  be  beneficial  in  this  particular: 

Always  throw  the  starter  handle  quickly  and  hard. 
Never  "tip"  the  contacts  on  and  off  several  times  with 
the  idea  of  an  easy  start.  This  does  not  result  in  an 
easy  start,  but  produces  a  series  of  jerks,  and  the  con- 
tacts are  burned  at  each  "tip"  many  times  as  much  as 
for  the  whole  operation  of  starting  when  properly  done. 
Always  wait  until  the  motor  is  up  to  full  speed  before 
throwing  over  to  the  running  position.  The  current  to 
be  carried,  and  consequently  the  amount  of  burning  at 
the  contacts,  is  almost  as  much  nearly  up  to  full  speed 
as  at  the  start;  it  then  drops  rapidly,  as  synchronous 
speed  is  approached,  until,  without  load,  it  finally 
becomes  steady  at  one-fourth  full  load  value.  This  is 
the  time  for  the  throw-over.  It  is  evident,  therefore, 
that  an  ammeter  will  assist  greatly  in  determining  the 
proper  time.  No  other  way  is  sure  except  to  be  careful 
to  wait  long  enough.  No  harm  will  result  from  over- 
doing it  provided  the  motor  has  really  come  up  to  speed 
within  the  proper  time. 
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If  the  motor  does  not  start,  or  does  not  come  up  to 
speed  in  about  one  minute,  the  starter  must  be  thrown 
off,  else  both  it  and  motor  may  be  overheated.  It  is 
then  necessary  to  wait  fifteen  minutes  or  more  for  the 
starter  and  motor  to  cool  off  before  making  another  trial. 
Never  make  several  trials  in  quick  succession  unless 
you  have  meanwhile  thrown  off  considerable  load,  as, 
for  instance,  by  opening  a  friction  clutch. 

Starters  equipped  with  quick-make-and-break  handles 
are  to  be  preferred  to  the  plain-handle  type. 

The  practice  obtained  at  Goldfield,  and  should  always 
be  observed  in  a  mill  of  that  size,  for  the  electrician  to 
follow  a  regular  routine  system  of  inspection.  He 
should  go  through  the  mill  every  morning,  e.xcept  when 
on  a  trouble  call,  inspecting  all  motors  superficially; 
and  about  twice  a  month  he  should  examine  each  motor 
and  starter  while  shut  down.  He  should  also  examine 
all  contacts  of  knife  switches  and  fuses,  to  see  that  none 
is  running  hot.  Transformers  should  be  inspected  at 
least  once  a  year,  particularly  the  oil  used,  to  see  that 
it  is  of  good  color  and  that  it  is  at  the  proper  level,  that 
is,  well  over  all  internal  connections.  The  same  is  true, 
also,  for  high-voltage  oil  switches.  Low  oil  is  respon- 
sible for  most  of  the  failures  of  transformers.  The  elec- 
trician should  not  delegate  this  inspection  duty  to  a 
mere  helper.  Its  importance  should  be  measured  by 
the  rule  that  "An  ounce  of  prevention  is  worth  a  pound 
of  cure." 

In  regard  to  the  kind  of  oil  for  use  in  motors,  com- 
mon engine  oil  is  entirely  satisfactory.  It  is  far  more 
important  carefully  to  exclude  dust  and  dirt  than  to  use 
high-grade  oil.  For  the  larger  sizes,  a  heavier  grade 
of  oil  is  often  advisable,  particularly  for  bearings  that 
have  a  tendency  to  throw  out  the  oil.  This  may  be 
obtained  by  simply  adding  cylinder  oil  or  other  he&yy 
oil  to  the  standard  grade.  On  the  other  hand,  the  best 
obtainable  grade  of  bearing  metal  is  usually  warranted 
for  renewing  bearing  linings. 


Water  Economy  in  Mills 

Saving  Small  Amount  Sometimes  Very  Necessary  in 

The  Dry  Season — Some  Ways  That  It 

May  Be  Accomplished 

By  Douglas  Lay 

Written  exclusively  for  Engineering  and  Mining  Journal 

IN  THE  case  of  mills  operated  by  water  power  it  is 
frequently  necessary  to  save  every  drop  during  the 
low-water  season.  As  the  latter  approaches,  many  uses 
which  are  permissible  when  water  is  abundant  must  be 
discontinued.  It  is  astonishing  how  the  saving  of  a 
trivial  amount  of  water  will  restore  the  balance  of 
power  and  render  an  undiminished  output  possible.  The 
saying,  "A  little  more,  and  how  much  it  is;  a  little  less, 
and  what  worlds  away,"  applies,  to  the  letter,  to  water- 
power  installations. 

Obviously,  the  speed  of  the  machinery  must  be  main- 
tained, or  the  efl^ciency  of  concentrating  devices  will 
fall  off  to  the  vanishing  point.  Economy  must  be  di- 
rected at  securing  maximum  speed  with  minimum  power 
consumption.  Much  may  be  done  by  reducing  the  size 
of  the  Pelton  wheel  nozzles,  as  the  low-water  season 
approaches.  To  get  the  maximum  efficiency  out  of  a 
Pelton  wheel,  it  must  be  run  with  the  gate  valve  wide 
open.    The  loss  of  efl!iciency  which  is  caused  by  partially 


closing  the  gate  valve  is  frequently  not  understood. 
Several  interchangeable  nozzle  tips  should  be  at  hand 
for  each  wheel.  The  variation  of  a  sixteenth  of  an 
inch  in  the  diameter  of  the  nozzle  tip,  especially  in  the 
case  of  the  larger  nozzles,  may  make  a  material  dif- 
ference in  operation.  Close  calculations  as  to  power 
possibilities  should  be  made.  It  i?  a  simple  matter  to 
babbitt  a  nozzle  tip  so  that  its  size  is  correct  to  the 
sixteenth  of  an  inch.  Incidentally,  this  is  far  cheaper 
than  having  one  .specially  made  for  the  purpose. 

Divide  the  power  into  as  many  units  as  practicable, 
so  that  variations  in  power  consumed  by  any  one  ma- 
chine shall  not  have  the  effect  of  varying  the  speed  of 
others.  For  example,  to  run  a  Blake  crusher  and  jigs 
off  the  same  shaft  would  be  bad  practice.  In  the  case 
of  a  small  mill  concentrating,  say,  lead-zinc  ores,  three 
Pelton  wheels  give  an  efficient  arrangement,  one  operat- 
ing the  batterj'  of  tables,  another  the  Blake  crushers, 
and  a  third  driving  the  remaining  machinery. 


■  :-liVasf7  Water 
Supply  Tank 


Hydraulic 
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centrifugal  Pump 

SAVING    POWER    BY    PUIIPIXG    WASTE    WATER.    RATHER 
THAX   USING    HIGH-PRESSURE   WATER 

Most  mills  are,  or  should  be,  so  designed  that  the  tail- 
races  from  Pelton  wheels  can  bs  used  for  wash-water 
purposes.  Even  so,  the  trommels  and  hydraulic  classi- 
fiers, being  necessarily  placed  at  the  top  of  the  mill, 
usually  have  to  draw  on  the  power  water  for  their 
supply  of  wash  water.  If  power  water  is  used  direct 
for  the  pui-pose,  this  is  extremely  wasteful,  inasmuch 
as  high  heads  are  the  rule,  and  every  cubic  foot  of 
power  water  may  represent  close  to  one  horsepower.  A 
high  degree  of  economy  is  obtained  by  utilizing  the 
power  water  indirectly  to  supply  wash  water ;  that  is  to 
say,  by  devoting  2  or  3  hp.  to  a  centrifugal  pump, 
a  volume  of  wash  water  may  be  raised  to  the  trommels 
and  other  machines  equal  to  many  times  the  volume  of 
power  water  consumed  in  the  process. 

To  cite  a  concrete  case:  At  a  mill  which  I  operated, 
dischai-ges  from  all  Peltons  were  about  20  ft.  below  the 
point  at  which  it  was  necessary  to  supply  approximately 
25  cu.ft.  of  wash  water  per  minute.  A  centrifugal  pump, 
consuming  approximately  3  hp.,  or  3  cu.ft.  of  power 
water,  per  minute  in  this  particular  case,  raised  the 
required  wash  water  fi-om  the  tailrace  of  a  Pelton 
operating  a  compressor.  Had  the  high-pressure  water 
been  used  direct,  25  hp.  would  have  been  absorbed.  The 
installation  of  the  pump  illustrated  in  the  accompanying 
sketch,  therefore,  resulted  in  a  saving  of  22  hp.  The 
pump,  centrifugal  or  other  kind,  should  be  set  so  that 
the  water  supply  flows  into  it ;  the  pump  is  thus  always 
primed. 
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Thickeners  and  Decanting  Appliances 

Two  Principal  Types  in  Use  Today  Are  Represented  by  American  and  South  African  Practice 

— Several  Minor  Improvements  Made  in  Continuous  Thickeners — Bowl 

Classifiers  of  Advantage  in  Certain  Work 

By  Henry  Hanson 

Metallurgical  Engineer,  San  Francisco,  Gal. 
Written  exclusively  for  Engineering  and  Mining  Joui~nal 


WITH  the  successful  application  of  flotation  to 
base-metr-1  ores,  the  field  for  thickeners  has 
been  greatly  enlarged,  because  of  the  vital  im- 
portance of  providing  an  efficient  means  of  dewatering 
the  flotation  concentrates.  The  recent  development  of 
industrial  chemistry  has  further  increased  the  useful- 
ness of  such  machines.     As   a  result,   the   mechanical 


the  Rand ;  the  second  type  may  be  designated  as  the 
mechanical  or  continuous-discharge  thickener,  the  type 
which  has  come  into  almost  universal  use  on  the 
American  continent. 

Inasmuch  as  many  millmen  are  not  familiar  with 
South  African  cyanide  practice,  it  is  well  to  summarize 
briefly  the  Rand  method  of  treating  slime.    Crushing  is 
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thickener,  developed  principally  in  cyanide  plants,  has 
found  instant  and  successful  application  in  these  large- 
scale  operations.  Although  the  new  fields  have  added 
greatly  to  the  uses  of  machinery  of  this  type,  this 
article  will  be  confined  to  thickeners  and  decanting 
appliances  as  applied  to  precious-metal  mining. 

Development  of  the  most  successful  devices  for  the 
purpose  has  been  largely  along  two  lines.  The  first 
can  be  termed  the  intermittent  or  non-mechanical 
thickener,  which  has  found  its  greatest  application  on 


by  stamps,  followed  by  tube  milling.  The  plate  tailings 
are  classified  into  sand  and  slime.  The  slime,  repre- 
senting about  40  per  cent  of  the  ore,  carries  over  70 
per  cent  of  the  water  used  in  the  stamps.  This  thin 
pulp  is  run  into  collector  or  thickener  tanks,  at  such  a 
rate  as  to  insure  a  clear  overflow,  until  sufficient  solids 
have  been  deposited  to  make  up  a  charge.  When  the 
charging  of  the  collector  is  completed,  the  clear  water 
is  drained  off  by  a  decanter  lowered  below  the  level  of 
the  overflow. 
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After  the  slime  has  been  allowed  to  settle  to  its 
greatest  density,  and  as  much  water  as  possible  has 
been  removed,  the  pulp  is  transferred  from  the  collector 
to  the  first  wash  tank.  In  this  transfer  the  thickened 
pulp  is  diluted  with  gold-free  cyanide  solution.  The 
transfer  is  effected  by  a  pump,  and  during  this  period 
of  filling  the  first  wash  tank,  the  pulp  is  kept  in  agita- 
tion by  a  circulating  pump  drawing  the  pulp  from  the 
bottom  of  the  slightly  conical  tank  and  returning  it  to 
the  top.  The  ratio  of  the  solution  to  solids  in  this  first 
transfer  tank  after  dilution  is  usually  about  four  to  one. 

After  the  transfer  from  the  collector  to  the  first  wash 
tank  is  completed,  the  pulp  is  allowed  to  settle;  the 
excess  solution  is  decanted  off,  clarified  and  precipitated ; 
and  the  thickened  slime  is  transferred  into  a  second 
wash  tank,  where  barren  solution  is  again  added.  The 
pulp,  during  this  second  transfer,  is  agitated  by  a 
pump,  as  in  the  previous  operation.  Two  washers  with 
suitable  volumetric  dilution  are  usually  sufficient  for  the 
maximum  economic  extraction.  In  this  system  the  dis- 
solution of  the  values  in  the  slime  is  accomplished  in 
transferring  the  pulp  from  the  collector  to  the  first  and 
the  second  wash  thickeners,  instead  of  using  agitators, 
as  is  the  American  practice.  The  soluble  metals  are 
removed  from  the  slime  by  the  simple  method  of 
dilution  and  settling  in  thickeners. 

The  apparatus  required  for  this  decanting  and  thick- 
ening operation  is  simple,  consisting  of  pumps  for  trans- 
ferring the  thickened  slime  from  one  tank  to  another. 
The  so-called  decanter  is  attached  to  the  tank  at  a  point 
low  enough  to  allow  it  to  drain  off  all  the  clear  solution 
when  tilted  over  to  a  nearly  horizontal  position.  This 
is  accomplished  by  having  a  pipe  flange  bolted  to  the 
walls  of  the  tank  at  a  point  somewhat  below  the  slime 
level  when  a  charge  is  settled  to  its  maximum  density. 
To  this  flange  a  short  nipple  is  fastened,  to  which  is 
attached  a  90-deg.  ell.  This  latter  fitting  is  followed  by 
another  short  nipple  and  a  90-deg.  ell.  A  pipe,  or  a 
decanter,  is  screwed  to  this  second  ell.  The  length  of 
this  pipe  is  such  as  to  allow  the  end  to  reach  a  point 
near  the  center  of  the  thickener  when  lowered  to  a 
point  where  no  further  clear  solution  can  be  drawn  off 
from  the  thickened  pulp. 

The  intake  at  the  end  of  the  pipe  is  protected  by  a 
screen  to  prevent  foreign  matter  from  entering.  The 
decanter  is  submerged  only  slightly  below  the  surface 
of  the  liquid,  so  as  not  to  create  unnecessary  disturb- 
ance to  the  pulp  below  the  level  of  the  intake.  The 
feed  to  the  collectors  is  laundered  to  the  center  of  the 
tank  and  discharges  into  a  sump  extending  down  into 
the  tank  several  feet  below  the  level  of  the  overflow,  so 
as  to  prevent  disturbing  the  clear  overflow  during  the 
charging  of  the  collector.  The  sump  is  supported  from 
a  bridge  above  the  tank.' 

From  the  above,  it  is  apparent  that  the  feed  to  the 
collector  must  be  maintained  at  a  rate  to  allow  a  clear 
overflow,  or  the  feed  to  the  tank  must  be  delivered 
intermittently,  as  the  ratio  of  solids  to  water  is  about 
one  to  ten. 

To  facilitate  the  transfer  of  the  thickened  .slime  from 
one  tank  to  anothei-,  the  thickeners  are  provided  with 
slightly  conical  bottoms.  The  transfer  pump  intake  is 
at  the  apex  of  the  cone,  and  the  thickened  pulp  is 
diluted  to  its  proper  consistency  by  barren  solution 
delivered  through  a  nozzle  into  the  intake  of  the  pump 
suction,  the  amount  of  solution  being  controlled  by  a 
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valve  easily  accessible  to  the  operator.  Barren  solution 
is  also  added  from  the  top  of  the  tank  through  a  nozzle 
discharge  that  can  be  brought  to  play  on  any  part  of 
the  tank  to  wash  down  the  thickened  slime  to  the  suction 
intake  at  the  apex  of  the  cone.^ 

American  Thickener  Practice  Different 

A  thickener  introduced  at  the  Homestake  mine  by  Mr. 
Merrill  was  a  noticeable  modification  iof  the  Rand 
practice.  Flat-bottomed  tanks  were  provided  with  45- 
deg.  inside  wooden  cones.  The  tanks  were  also  provided 
with  inside  wooden  launders  that  could  be  leveled  by 
planing  down  the  leveling  strips  to  insure  an  even  over- 
flow. A  sump  was  placed  in  the  center  of  the  tank  to 
which  the  feed  was  delivered,  as  in  the  South  African 
practice,  but  in  this  case  the  function  of  the  thickeners 
was  only  that  of  dewatering.  The  rate  of  feed  to  each 
tank  was  such  as  to  insure  a  clear  overflow. 

The  slime,  settled  to  the  required  consistency,  was 
drawn  off  from  the  center  of  the  tank  at  the  apex  of 
the  cone  and  was  conveyed  by  a  pipe  into  a  launder  at 
one  side  of  the  tank,  the  point  of  discharge  being  at  an 
elevation  near  the  top  of  the  inside  wooden  cone.  When 
several  tanks  were  placed  in  a  row,  this  scheme  of 
raising  the  discharge  to  a  point  near  the  middle  of  the 
thickener  had  certain  advantages,  as  it  was  possible  to 
give  ample  grade  to  the  launder  carrying  off  the  thick- 
ened slime  and  at  the  same  time  keep  the  launders  well 
above  the  bottom  of  the  tanks.  The  feed  and  discharge 
was  continuous,  and  the  consistency  of  the  thickened 
slime  was  controlled  by  a  unique  local  invention  which 
consisted  of  a  special  plug  valve,  a  nozzle,  and  a  bushing. 
The  plug  valve  was  provided  with  lugs,  and  the  nozzle, 
having  a  tapered  bore,  was  fitted  with  a  removable 
case-hardened  bushing.  The  boi'e  of  the  bushing  was 
made  in  different  sizes,  in  order  to  control  the  amount  of 
the  flow  as  well  as  the  density.  As  the  nozzle  had  slots 
that  engaged  the  lugs  on  the  plug  valve,  a  change  of 
bushings  could  be  effected  in  a  few  seconds.  The  func- 
tion of  the  bushings  is  not  only  to  control  the  volume 
and  the  consistency  of  the  pulp  discharge  but  also  to 
take  up  the  wear,  as,  with  the  plug  valves  kept  wide 
open,  as  they  are,  practically  all  the  wear  comes  on  the 
bushings.  When  the  aperture  becomes  too  large,  the 
bushing  is  transferred  to  tanks  requiring  one  of  larger 
bore,  or  is  discarded.  The  cost  of  replacement  is  light, 
as  the  bushings  are  only  rough  castings. 

Each  tank  discharges  into  a  small  sump  overflowing 
into  the  launder  which  carries  the  thickened  pulp 
away.  The  object  of  delivering  the  thickened  slime  to  a 
sump  is  to  prevent  spattering  and  also  to  obviate  the 
cutting  action  of  the  nozzle  discharging  direct  into  the 
launder. 

By  maintaining  a  reasonably  uniform  feed  to  the 
thickeners,  and  by  removing  chips  and  other  foreign 
matter  by  a  coarse  screen,  the  thickeners  require  little 
attention. 

When  designing  the  cyanide  plant  for  the  Empire 
mine,  at  Grass  Valley,  I  specified  this  type  of  thickener, 
and  most  satisfactory  results  were  obtained.  Present- 
day  practice,  however,  imposes  certain  practical  limita- 
tion to  the  use  of  this  tj'pe  of  machine.  The  most  im- 
portant of  the  several  objections  is  that  it  is  impossible 
to  discharge  a  pulp  of  as  high  a  specific  gravity  as  can 
be  obtained  in  the  mechanical  thickener;  moreover,  a 
tank  of  much  greater  depth  is  also  required  than  is 
necessary  when  using  the  Dorr  apparatus. 

In  the  summer  of  1907,  J.  V.  N.  Dorr,  then  operating 
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the  Mogul  plant,  near  Deadwood,  S.  D.,  showed  mc  a 
drawing  of  his  continuous-discharge  thickener.  It  was 
of  the  mechanically  operated  single-deck  type,  and  I 
confess  that  at  the  time  I  was  not  particularly  impressed 
with  the  future  possibility  of  the  machine,  nor  was  I 
quite  sure  that  certain  vital  mechanical  defects  would 
not  develop  when  the  thickener  was  put  into  actual 
service.  In  fact,  I  was  of  the  opinion  that  any  interrup- 
tion in  its  operation  such  as  would  be  occasioned  by 
power  failure  or  other  causes  might  result  in  bending 
the  arms  when  the  machine  was  again  stai'ted,  or  in 
breaking  the  spider  or  hub  casting  to  which  the  scraper 
arms  are  attached.     Moreover,  at  the  time,  I  was  em- 
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ployed  in  the  cyanide  department  of  the  Homestake, 
where  there  had  been  developed  the  continuous  dis- 
charge thickener  already  described,  making  use  of  no 
mechanical  apparatus  in  its  operation.  This  fact  no 
doubt  served  to  dampen  any  enthusiasm  that  I  might 
otherwise  have  been  inclined  to  show  on  hearing  of  the 
Dorr  machine. 

Today  the  Dorr  thickener  is  the  one  that  is  most  often 
seen  in  America,  and  although  a  number  of  trimmings 
have  been  added  during  the  twelve  years  of  its  develop- 
ment and  successful  operation,  it  has  nevertheless 
experienced  no  change  of  importance  in  its  main  fea- 
tures. The  inside  launder,  the  worm  and  worm-gear 
drive,  the  vertical  shaft  with  the  sliding  key,  the  truss 
for  supporting  the  gear  wheel,  the  scrapers  on  the 
arms,  the  brace  rods  between  the  arms,  and  the  rods  for 
adjusting  the  angle  of  the  arms  are  all  features,  as  I 
remember,  that  were  included  in  the  original  drawing. 
But  in  this  machine,  as  in  most  new  devices,  with  the 
broadening  field  of  application  several  improvements 
have  been  made.  Probably  the  most  important  of  these 
is  the  addition  of  one  or  more  trays,  thereby  greatly 
increasing  the  settling  capacity  of  the  tank  on  the  basis 
of  the  surface  area  occupied. 

The  mechanical  parts  have  been  so  enlarged  and 
strengthened  as  to  make  possible  tanks  of  very  large 
dimensions.  The  200-ft.  thickener  now  in  operation  at 
the  Inspiration  Copper  Co.  plant  makes  the  20-  and 
24-ft.  tanks,  once  considered  more  or  less  of  a  standard, 
look  very  modest.  The  tanks  are  built  of  wood,  steel, 
or  concrete,  depending  upon  which  material  is  most 
suitable  for  the  product  to  be  handled,  as  well  as  the 
most  economical. 

Such  refinements  as  the  steel  yoke  for  lifting  the 
arms  and  the  elec'-ric  bell  for  sounding  the  distress 
signal  or  overload  were,  I  believe,  developments  made  in 
operating  plants  in  the  Porcupine  district.    At  any  rate. 


the  old  method  of  relieving  the  thickener  when  in  dis- 
tress was  to  lift  the  vertical  shaft  to  which  the  arms 
are  attached,  by  means  of  a  chain  block.  Suitable 
anchorage  above  the  thickener  to  which  the  chain 
blocks  could  be  fastened  was  not  always  available. 
When  starting  the  Dome  mill,  trouble  of  this  kind  was 
experienced. 

To  overcome  the  difficulty  I  made  up  a  wooden  yoke 
consisting  of  two  legs,  24  in.  long,  and  a  cap  of  approx- 
imately the  same  length  spiked  to  the  top  of  the  two 
legs.  In  the  center  of  the  cap  a  1-in.  hole  was  bored, 
which  allowed  the  threaded  end  of  an  I-bolt  of  suitable 
size  and  length  to  pass.  The  wooden  yoke,  built  of 
8  X  8-in.  timber,  was  placed  with  the  legs  on  the  hub 
of  the  gear  wheel  in  such  a  position  that  the  I-bolt 
engaging  the  swivel  on  the  end  of  the  thickener  shaft 
would  pass  vertically  through  the  cap  in  the  yoke.  Thus, 
by  the  use  of  a  heavy  cast-iron  washer,  a  nut  and  a 
monkey  wrench,  the  shaft  and  the  thickener  arms  could 
be  lifted  either  when  in  motion  or  when  at  rest,  by  the 
effort  of  a  single  man. 

The  Dorr  company  is  now  providing  each  thickener 
with  a  steel  yoke  and  an  I-bolt  of  the  necessary 
strength  to  raise  the  shaft.  An  electric  bell  is  now 
connected  up  to  the  mechanism  to  give  warning  that 
the  thickener  is  being  operated  under  too  heavy  a  load. 
Before  this  electric  bell  was  installed,  I  found  it  ad- 
visable to  keep  the  belt  used  to  transmit  power  from 
the  counter  or  lineshaft  to  the  thickener  sufficiently 
slack  to  allow  it  to  slip  or  come  off  rather  than  run 
chances  of  overloading  the  thickener  to  the  breaking 
point. 

Spare  parts,  such  as  worms  or  worm  gears,  are 
usually  kept  in  stock  for  emergencies.  Although  these 
parts  sometimes  break,  I  have  never  had  to  replace  any 
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of  them,  but,  in  my  experience,  several  of  the  cast-iron 
hubs  to  which  the  arms  are  attached  have  broken,  and 
being  without  the  necessary  renewals,  I  have,  on  two 
occasions,  repaired  a  broken  hub  by  making  use  of 
an  inch  rod,  threaded  at  both  ends,  and  made  into  a 
U-bolt  of  the  necessary  size  to  clamp  the  two  parts  of 
the  hub  together  and  thus  hold  the  spider  in  proper 
position  on  the  thickener  shaft. 

In  plants  reducing  precious-metal  ores,  the  counter- 
current  decantation  system  has  been  introduced  exten- 
sively, and  differs  in  no  way  from  the  old  method  as  to 
the  actual  functions  of  thickening.  In  the  counter-current 
scheme,  however,  the  thickeners  are  in  series,  the  thick- 
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ened  pulp  passing  from  the  first  tank  to  the  second,  and 
so  on  until  the  last  is  reached,  while  the  barren  or  dilut- 
ing solution  passes  from  the  last  in  the  series  to  the 
first,  counter  current  to  the  flow  of  the  thickened  pulp. 
The  thickened  slime  is  passed  from  one  tank  to  another 
by  diaphragm  pumps  placed  on  a  platform  near  the  top 
of  the  tank.  The  suction  of  the  pump  is  connected  to 
the  small  cone  at  the  bottom  of  the  thickener.  The  eleva- 
tion to  which  the  pulp  is  raised  by  the  pump  is  such 
as  to  allow  a  gravity  flow  to  the  center  of  the  top 
of  the  next  thickener  in  the  series,  each  tank  in  the 
series  of  pulp  flow  being  a  little  higher  than  the  pre- 
ceding one,  so  as  to  make  possible  a  gravity  solution 
flow  to  all  tanks  in  the  series.  A  difference  of  "4  to  30 
in.  in  elevation  is  sufficient  for  this  purpose. 

In  counter-current  decantation  it  became  very  im- 
portant to  develop  a  satisfactory  apparatus  to  transfer 
the  pulp  from  one  tank  to  another.  Several  diff'erent 
schemes  were  tried  out.  Air  lifts  were  unsatisfactory, 
as  it  was  impossible  properly  to  control  the  flow.  Dia- 
phragm pumps  were,  for  a  time,  a  source  of  much 
difficulty  to  the  operator,  but  after  many  improvements 
a  pump  of  this  type  has  been  developed  and  perfected 
to  a  point  where  it  gives  little  or  no  trouble.  The 
length  of  the  stroke  can  be  adjusted  so  as  to  give  per- 
fect control  of  the  volume  of  pulp  handled.  Even  after 
a  shut-down  of  considerable  duration  the  pump  can  be 
started  by  introducing  solution  at  a  point  near  the 
suction  intake,  thus  clearing  the  pipe. 

My  experience  has  been  that,  when  drawing  thickened 
slime  direct  from  a  thickener  through  a  large  pipe 
bushed  down  at  the  end,  the  slime  will  choke  off,  owing 
to  the  slow  movement  of  the  flow  in  the  pipe.  In  fact, 
I  have  on  several  occasions  found  it  advantageous  to 
replace  a  4-in.  pipe  by  a  li-in.  pipe,  in  order  to  increase 
the  velocity  of  the  flow  from  the  thickener  to  the  point 
of  discharge.  When  the  diaphragm  pump  is  used,  how- 
ever, the  large  suction  seems  to  be  an  advantage.  This 
apparently  is  due  to  the  back  and  forward  surge  of  the 
pulp,  caused  by  the  action  of  the  pump,  which  has 
a  tendency  to  keep  the  pulp  in  the  suction  pipe  in 
constant  motion,  preventing  settling  of  granular  ma- 
terial and  the  subsequent  choking  of  the  pipe,  even 
when  only  a  small  volume  passes  through  the  pump.  ^ 

Considering  the  amount  of  trouble  that  was  experi- 
enced in  transferring  the  thickened  pulp  at  one  time, 
it  is  remarkable  how  little  attention  now  needs  to  be 
given  to  this  operation.  The  counter-current  system 
is  sometimes  supplemented  with  filters,  in  which  event 
fewer  tanks  in  the  series  are  required. 

The  Bowl  Classifier  a  Recent  Development 

Another  development  of  the  thickener  is  the  more 
recent  but  well-known  Dorr  bowl  classifier.  This  ma- 
chine combines  the  thickening  features  of  the  Don- 
thickener,  the  upward  washing  current  of  the  hydraulic 
cone,  and  the  forward  raking  action  of  the  Dorr  classi- 
fier. The  combination  of  these  features  has  a  decided 
advantage  for  certain  work  over  the  classifier  alone. 
Not  only  is  the  overflow  area  much  greater  than  in  the 
classifier,  but  the  surface  disturbance,  due  to  the  wave 
action  created  by  the  moving  rakes,  is  eliminated,  mak- 
ing it  possible  to  obtain  an  overflow  carrying  no  coarse 
material  at  all.  The  sand  being  raked  forward  in  the 
classifier  is  washed  free  of  material  already  sufficiently 
fine  to  require  no  further  re-grinding  by  the  upward 
current  meeting  the  settling  pulp. 

From  what   has  been   said   it   is   apparent  that   the 


American  and  South  African  thickener  practice  has 
developed  along  two  different  lines,  the  American 
cyanide  practice  having  tended  more  to  all-sliming. 
That  no  standard  practice  has  been  applied  to  both  the 
Rand  and  the  American  ores  is  not  strange.  The  ores 
on  the  Rand  are  strikingly  similar,  but  the  ores  on 
this  continent  vaiT  widely,  and  require  much  more 
elastic  equipment.  The  labor  and  the  climatic  condi- 
tions are  also  vastly  different  in  the  two  cases. 

Other  Devices  Are  Obsolescent 

Many  other  types  of  thickening  devices,  such  as  the 
spitzkasten  or  V  box,  and  the  cones,  have  been  used, 
but  I  believe  that  the  two  systems  already  described  are 
the  only  thickening  methods  that  survive  in  full  vigor 
today.  This  statement  may  possibly  soon  need  revision, 
as  the  Center  thickening  device  is  now  being  introduced. 
The  principle  of  the  Center  thickener  is  like  that  of  the 
filter;  the  leaves  are  submerged  in  the  pulp,  and  vacuum 
or  pressure  is  used  to  deposit  the  solids  and  auto- 
matically and  periodically  to  kick  off  the  cake. 

Alfred  James,  the  English  metallurgist,  in  his  recent 
annual  letter  on  cyanide  practice,  takes  occasion  to 
criticize  American  methods.  The  thickener,  the 
agitator,  and  the  filter  each  comes  in  for  its  share  of 
criticism.  The  American  practice  no  doubt  may  still  be 
improved,  but  the  adoption  of  Rand  methods  to  Ameri- 
can conditions  would  certainly  not  better  matters  in  any 
way,  for  even  in  such  plants  as  the  Homestake,  where 
separate  treatment  of  sand  and  slime  is  practiced,  the 
adoption  of  South  African  practice  would  not  only  be 
impracticable  as  far  as  the  slime  treatment  goes,  but 
would  also  result  in  economies  on  the  wi'ong  side  of 
the  ledger. 


Differential  Flotation  in  the   Coeur  d'Alenes 

Satisfactory  diff'erential  flotation  of  zinc-lead  or€s  of 
uhe  Coeur  d'Alenes  can  be  made,  provided  the  minerals 
are  not  too  intimately  mixed.  Such  separations  show 
recoveries  upward  of  80  per  cent,  with  lead  products 
assaying  60  per  cent  lead  and  6  to  8  per  cent  zinc,  and 
zinc  products  carrying  40  to  45  per  cent  zinc  and  5  to  6 
per  cent  lead.  Mixtures  of  No.  2  or  No.  4  Barrett  oils 
with  coal-tar  creosote  in  sodium  silicate  or  carbonate 
solution  generally  give  good  results. 


Power  Required  for  Flotation 

Walter  Broadbridge  publishes  a  brief  table  in  the 
March  issue  of  the  "Bulletin  of  the  Institution  of  Min- 
ing and  Metallurgy,"  giving  the  estimated  horsepower 
required  for  flotation  plants  of  various  capacities.  Ten 
to  eighteen,  he  says,  is  required  for  plants  treating  from 
50  to  150  tons  of  crude  ore  per  twenty-four  hours;  25 
to  50  hp.,  for  150  to  400  tons;  and  70  to  130  hp.,  for 
600-  to  1,000-ton  units.  At  Anaronda,  the  power  figure 
is  given  as  0.213  hp.  per  ton,  and  at  Inspiration,  0.176 
hp.  per  ton.  The  former  uses  Minerals  Separation  ma- 
chines and  the  latter,  cells  of  the  Callow  type. 


The  Peripheral  Speed  of  Ball  Mills  should  vary  inversely 
as  the  fineness  of  grinding;  from  375  to  400  ft.  per  minute 
for  minus  48-mesh  product  and  550  tn  625  ft.  per  minute 
for  coarse  grinding,  say  8-niesh.  This  was  one  of  the 
points  brought  out  at  the  recent  flotation  conference  at 
Moscow,  Idaho. 
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The  Water  Supply  of  the  Nevada  Consolidated 

Surrounding  Mountain  Springs  Utilized     Reservoirs  and  Feeders  Constructed— Redwood  Found 

Preferable  to  Douglas  Fir  for  Pipe  Lines  —Chum-Drill  Holes  in  the 

Valley  Proved  of  Little  Value. 

By    Lindsay    Duncan 

Written  exclusively  for  Bngincring  luid  Mining  Journal 


COPPER  concentration  is  essentially  a  manufac- 
turing process,  in  which  it  is  necessary  that  ore, 
power,  and  water  be  continuously  delivered  to  the 
mill  while  concentrates  and  tailings  are  continuously 
removed.  Under  the  modern  pi-actice  of  electric  drive. 
the  power  plant  may  be  placed  wherever  convenient. 
The  ore  is  invariably  a  matter  of  railroad  haul,  either 
above  or  below  ground,  and  the  water,  of  which  from 
five  to  eight  tons  are  required  per  ton  of  ore,  must 
be   piped   and   frequently   elevated. 

In  deciding  on  a  location  for  the  Nevada  Consolidated 
mill,  the  engineers  were  fortunate  in  being  able  to 
select  a  site  to  which  most  of  the  water  flowed  by 
gravity,  with  an  ample  area  available  for  tailing  dis- 
posal, also  by  gravity,  and  with  descending  grades  for 
ore  haulage. 

The  water  for  the  Nevada  Consolidated  mines  comes 
from  a  series  of  springs  high  up  on  the  western  slope 
of  Ward  Mountain,  and  is  brought  to  a  distributing 
reservoir  through  an  8-in.  slip-joint  steel  pipe  seven 
miles  long.  The  flow  ranges  from  40  to  120  gal.  per 
minute  and  is  measured  by  a  Venturi  meter  set  in  the 
line  near  its  point  of  discharge. 

The  springs  are  scattered  along  the  hillside  for  a 
mile  or  two  miles,  ^and,  to  obta-n  the  maximum  flow,  a 
short  tunnel  was  driven  under  each  spring,  cutting  the 
flow  before  it  reached  the  surface.  A  cement-lined  sump 
with  a  blow-off  and  a  pipe  connection  directly  into  the 
main  completed  the  installation.  The  entrance  of  each 
tunnel  was  boarded  up  to  exclude  animals  and  prevent 
pollution  of  the  supply.  This  method  insures  the  maxi- 
mum continuous  flow,  free  from  interruptions  due  to 
ice,  snow,  or  rock-slides. 

The  gravity  supply  for  the  mill  and  smelter  at 
McGill  comes  from  Duck  Creek  valley,  which  contains 
100  square  miles  and  lies  immediately  beyond  the  range 
of  hills  east  of  McGill.  This  valley  is  bounded  on  the 
west  by  the  Shell  Creek  range,  which  is  between  9,000 
and  11,000  ft.  high,  and  on  the  east  by  the  Duck  Creek 
range,  which  is  about  8.000  ft.  high.  The  ranges  com- 
bine at  the  north  and  south  ends  of  the  valley,  which 
is  about  twenty-three  miles  long  and  from  four  to  six 
miles  wide.  About  eighty-five  square  miles  of  this 
watershed  is  available,  all  of  which  lies  above  6,700  ft. 
elevation. 

It  became  evident  at  an  early  stage  of  the  mine  and 
mill  development  that  it  would  be  necessary  to  develop 
the  Duck  Creek  water  supply  to  the  utmost.  A  topo- 
graphical survey  was  made  of  the  watershed  early  in 
1907,  and  weirs  were  installed  on  the  various  streams 
at  critical  points.  The  main  intake  was  placed  105  ft. 
above  the  discharge  end  of  the  main  line,  and  a  small 
diverting  dam  was  built  at  this  point. 

The  main  line  consists  of  36,000  ft.  of  32-in.  wood- 
stave  pipe,  and  10,000  ft.  of  32-in.  riveted-steel  pipe, 
one-half  of  which  is  of  No.   10  gage  and  one-half  of 


No.  12  gage  plate.  This  steel-pipe  construction  was 
necessitated  by  the  precipitous  sides  of  the  canyon 
where  Du'.k  Creek  breaks  through  into  the  Steptoe 
Valley,  compelling  the  location  of  this  portion  of  the 
line  150  to  200  ft.  below  the  hydraulic  gradient.  The 
construction  of  this  line  was  begun  in  September,  1907, 
and  water  was  turned  through  it  in  December  of  the 
same  year. 

The  wood-stave  line  was  built  of  Douglas  fir  and 
banded  proportionately  to  the  pressures  in  various  sec- 
tions. Air-relief  valves  were  placed  at  all  high  spots 
on  the  line,  and  blow-offs  at  the  low  spots.  This  line 
has  a  capacity  of  between  20  and  21  sec.-ft.,  depending 
upon  the  head  available  at  the  intake.  The  inlet  is  at 
an  elevation  of  6,670  ft.,  and  discharge  is  at  6,565  ft. 
A  back  pressure  is  maintained  sufficient  to  keep  the 
hydraulic  grade  above  the  pipf=!  line.  This  back  pressure 
varies  from  5  to  20  lb.,  depenaing  upon  the  flow  through 
the  pipe.  The  resulting  pressure  is  utilized  to  force 
water  to  the  top  of  the  ore  trestle  for  locomotive  use. 
for  fire  protection  at  that  part  of  the  plant,  and,  after 
filtering,  for  domestic  purposes  in  the  McGill  tovrasite. 

With  the  exceptions  noted  above,  the  entire  flow  of 
the  Duck  Creek  line  passes  into  a  screening  tank,  and 
then,  by  means  of  an  inverted  siphon,  througn  the 
power-house  condensers  and  to  the  mill.  At  the  lowest 
part  of  the  siphon  is  connected  the  discharge  pipe  from 
the  pumping  station  at  the  McGill  Springs. 

Wood-Stave  Pipe  of  Douglas  Fir  Not 
Altogether  Successful 

The  wood-stave  pipe  line  is  laid  on  sills  at  3-ft. 
intervals  and  banded  with  i-in.  round  steel  bands,  which 
were  dipped  in  asphaltum  before  being  applied.  The 
line  has  required  considerable  care  and  attention 
because  of  rotting  at  the  ends  of  the  staves  where  they 
butt  together.  This  repair  was  accomplished  by  placing 
small  steel  plates  at  the  joints  and  putting  on  additional 
bands.  Portions  of  the  line  became  so  bad  that  it  was 
necessary  to  build  forms  around  the  pipe  and  case  it 
with  reinforced  concrete.  I  think  in  building  a  new 
line,  redwood  instead  of  fir  would  be  used,  on  account 
of  its  greater  resistance  to  decay,  which  would  more 
than  offset  the  difference  in  first  cost.  The  total  first 
cost  of  this  line  was  $180,000,  or  $4  per  foot. 

In  pursuance  of  the  policy  of  obtaining  all  water 
possible  by  gravity,  and  in  view  of  data  gathered  con- 
cerning run-off  in  the  Duck  Creek  valley,  a  reservoir  of 
2,000,000  cu.ft.  capacity  was  constructed  at  the  intake. 
Search  was  made  for  additional  reservoir  sites  along 
watercourses  in  the  hills,  but  only  three  were  suitable, 
two  on  upper  North  Creek  and  one  on  Berry  Creek.  As 
so  often  happens,  the  best  sites  were  in  locations  where 
1hey  were  of  the  least  value  for  water  storage.  • 

The  two  reservoirs  on  upper  North  Creek  cost  only 
$2,500,  and  each  holds  2,000,000  cu.ft.  of  water.     The 
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Berry  Creek  reservoir  is  formed  by  an  earth-fill  dam, 
32  ft.  high,  has  a  capacity  of  4,600,000  cu.ft.,  and  cost 
$6,000. 

Several  Feeder  Lines  Constructed 

In  addition  to  building  reservoirs,  the  company  has 
also  piped  various  small  streams  from  the  mouths  of 
the  canyons  out  to  the  main  valley,  passing  the  water 
over  the  porous  material  wrhich  is  piled  up  against  the 
hillside. 

|T.\BLE  I.    dimensions  AND  COSTS  OF  THE  VARIOUS  LINES. 

Length    Diameter,  In.  Cost 

Bird  Creek 9,800  ib  $15,000 

TimbfrCre«k 16,500  8  10,000 

SouthBeny 8,500  8  5,500 

Main  Berry 20,000  12  15,000 

Totals     54.800  $45,500 

These  feeders,  listed  in  Table  I,  have  steadied  the 
daily  flow,  and  have  also  prevented  loss  of  water  during 
the  winter  months,  as  the  streams  would  freeze  and 
spread  out.  Thus  the  average  flow  during  the  low-water 
months  of  December,  January,  and  February,  was  for 
the  last  three  winters,  13^  sec.-ft.,  as  compared  with 
10^  sec.-ft.  for  the  previous  years. 

With  the  exception  of  Bird  Creek,  these  lines  were 
built  of  light  riveted  pipe  of  such  size  that  all  of  the 
available  head  was  consumed  in  friction  and  but  little 
pressure  was  developed  at  any  pai-t  of  the  line.  The 
pipe  itself  was  built  in  the  Nevada  Consolidated  shops, 
and  the  cost  of  labor  and  material  has  been  between 
6  and  7c.  per  pound.  All  pipe  was  dipped  in  asphaltum 
and  drained  on  end.  Twenty-foot  sections  were  used, 
with  male  and  female  ends,  forming  what  is  known 
as  "slip-joint"  construction. 

Method  of  Assembling  the  Pipe  Line 

In  assembling  in  the  field,  a  piece  of  burlap  was 
dipped  in  coal  oil,  wrapped  around  the  outside  of  the 
female  end  and  set  on  fire.  The  heat  expanded  the  pipe 
p.nd  softened  the  asphaltum  so  that  the  male  end  of  the 
next  piece  could  be  entered  and  driven  home  very 
readily.  When  the  pipe  cooled,  the  asphaltum  solidified 
and  sealed  the  joint.  The  be.st  progress  was  made  by 
having  a  loosely  fitting  plug  with  a  piece  of  A-in.  plate 
bolted  to  the  back  and  forming  a  collar,  which  made  it 
practicable  to  drive  the  pipe  in  by  striking  the  plate 
with  a  wooden  ram.  A  light  tripod  for  supporting  the 
ram  completed  the  equipment.  By  this  method  three 
men  could  lay  from  1,500  to  2,000  *t.  of  8-in.  pipe  in 
eight  hours. 

Precipitation  records  have  been  taken  at  McGill  for 
a  number  of  years,  and  hourly  measurements  are  taken 
on  the  discharge  end  of  the  Duck  Creek  pipe  line. 
Although  the  line  was  intended  to  carry  the  entire  flow, 
sufficient  data  were  not  available  when  it  was  designed. 
As  a  result  there  is  a  loss  of  as  high  as  4  to  5  sec.-ft. 
during  the  summer  season  of  most  years.  Increased 
reservoir  capacity  has  reduced  this  loss,  but  it  still 
persists. 

In  addition  to  the  seasonal  variation  of  flow  in  Duck 
Creek,  a  marked  hourly  variation  exists,  particularly 
during  the  winter  months,  due  to  the  alternate  freezing 
and  thawing  in  the  mountains.  As  frosts  occur  in  the 
mountains  late  in  the  siirinj  and  early  in  the  fall,  and 
the  snow  is  rarely  entirely  melted  before  July,  this 
condition  of  hourly  variation  must  be  reckoned  with 
during,  eight  or  nine  months  of  the  year. 

Bird  Creek,  with  a  flow  of  four  or  five  second-feet, 
comes  into  Duck  Creek  at  the  main  intake.    This  stream 


has  a  gradient  of  4  per  cent,  and  a  small  hydro- 
electrical  plant  was  formerly  contemplated  at  the  junc- 
tion of  Bird  and  Duck  creeks.  Also,  a  test  pit  was  sunk 
just  below  the  main  intake  reservoir,  and  it  disclosed 
a  considerable  underflow.  In  sinking,  we  passed  through 
10  ft.  of  loam,  followed  by  30  ft.  of  water-bearing  gravel 
containing  loose  boulders,  and  encountered  hardpan  at 
40  ft.  A  tunnel  was  then  driven  entirely  across  the 
Duck  Creek  valley  below  the  intake  reservoir  in  the 
gravel,  and  on  top  of  the  hardpan.  Water  ejectors 
handle  the  flow  which  developed  as  a  result  of  this 
tunnel. 

The  power  water  is  obtained  from  the  Bird  Creek 
pipe  line  at  a  pressure  of  150  lb.  per  square  inch,  and 
the  flow  from  the  gravels  has  averaged  nearly  two 
second-feet. 

Wet,  Loose  Ground  Made  Tunnel  Driving  Difficult 
Boulders  Jacked  Back 

The  driving  of  these  tunnels  involved  considerable 
diflSculty,  as  the  ground  was  very  loose,  full  of  water, 
and  contained  boulders  two  or  three  feet  in  diameter. 
Tt  was  necessary  to  use  breast  boards  and  drive  spiling 
ahead  of  the  timbers,  as  the  ground  would  run  upon  the 
slightest  provocation.  The  boulders  caused  a  great  deal 
of  trouble  when  partly  in  the  tunnel,  until  we  discovered 
it  was  possible  to  spile  around  them  and  then  jack  them 
back  out  of  the  line  of  the  tunnel.  The  tunnel  is  1,150 
ft.  long,  and  is  from  40  to  20  ft.  below  the  floor  of 
the  valley,  the  deepest  part  being  in  the  center  near  the 
screen  house  at  the  pipe  intake. 

In  an  effort  further  to  increase  the  flow,  churn-drill 
holes  wei-e  put  down  in  the  working  shafts,  one  hole 
being  put  down  1,130  ft.,  striking  rock  in  place  at 
that  depth.  Little  if  any  additional  water  was  obtained 
as  a  result  of  the  drill  holes.  At  the  smelter  there  is 
what  is  known  as  the  McGill  Springs,  with  a  flow  of 
from  9  to  12  sec.-ft.  In  order  to  supplement  the 
gravity  flow  from  Duck  Creek  during  periods  of  low 
water,  two  motor-driven  centrifugal  pumps  were 
installed  at  these  springs,  each  pump  having  a  capacity 
of  4.9  sec.-ft.  against  a  head  of  480  ft.  This  method 
of  pumping  is  not  particularlv  economical,  and  was 
subject  to  certain  inherent  objections,  chief  among 
which  was  the  fact  that  the  only  way  to  govern  the 
late  of  flow  was  by  .starting  and  stopping  the  pumps. 

A  triple-expansion  steam  pumping  engine  has  been 
installed,  with  a  maximum  capacity  of  12  sec.-ft.  Steam 
at  165  lb.  pressure  is  to  be  piped  3,000  ft.  through  a 
carefully  insulated  line,  and  a  coal-fired  superheater  in 
the  pump  station  gives  this  steam  approximately  50  deg. 
superheat. 

As  approximately  20  sec.-ft.  of  water  are  required 
for  the  operation  of  the  mill  and  smelter,  and  as  the 
flow  through  the  Duck  Creek  line  sometimes  falls 
below  that  amount,  pumping  from  the  McGill  Springs 
is  necessary  to  make  up  the  difference. 

The  pumping  costs  have  ranged  from  $40,000  to 
$55,000  per  year,  and  the  quantity  of  water  pumped 
from  140  to  220  million  cubic  feet,  the  cost  per  million 
cubic  feet  being  from  $240  to  $325.  This  is  exclusive 
of  re-pumping   in   the   mill. 

With  an  increased  mill  tonnage,  additional  water  will 
probably  have  to  be  pumped,  but  with  the  steam  pump- 
ing plant  the  cost  should  be  reduced  materially, 
probably  to  $120  per  million  cubic  feet,  or  a  saving  of 
from  $15,000  to  $25,000  per  year. 
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Curves  To  Show  What  a  Ball  Mill  Should  Do 

Charts,  Based  on  Present-Day  Practice,  Serve  as  a  Convenient  Means  of  Determining  Approx- 
imate Power  Required,  Size  and  Speed  of  Proposed  Mills,  as  Well  as 
Checking  the  Work  of  Operating  Units 

By  Thomas  E.  Fisher 

30  Church  St.,  New  York  City 
Written  exclusively  for  Engineering  and  Mining  Journal 


THE  tonnage  which  maj'  be  put  through   a  ball 
mill,  and  the  fineness  to  which  it  will  grind,  de- 
pend  on  several  factors,   among  which   may  be 
mentioned: 

1.  Hardness  of  the  ore  and  size  of  feed. 

2.  Rate  of  travel  through  the  mill 

3.  Percentage  of  water. 

4.  Size  of  balls  and  number  of  balls. 

5.  Speed  of  mill. 

6.  Open-  or  closed-circuit  grinding. 

7.  Type  of  mill,  center  or  peripheral  discharge. 

8.  Size  of  mill. 

Some  of  these  are  variable  or  under  the  control  of  the 
operator;  others  are  fixed,  once  the  mill  is  running. 
Maximum  mill  efficiency  is  obtained  when  the  greatest 
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FIG.    1.     CURVES    SHOWING   BALL   LOAD.    POWER    RE- 
QUIRED, AND  MOST  EFFICIENT   SPEED  FOR 
BALL  AND  ROD   MILLS 

number  of  tons  of  ore  is  ground  to  the  desired  fineness 
in  the  shortest  time,  with  the  expenditure  of  a  minimum 
amount  of  power  and  with  the  least  wear  on  balls  and 
liners.  It  is  determined  largely  by  the  right  combina- 
tion of  the  factors  above  listed. 

From  the  many  excellent  articles  which  have  been 
written  on  current  ball-mill  practice,  it  is  possible  to 
gain  information  which  will  give  a  good  idea  of  the 
correct  combination  necessary  for  the  economic  opera- 
tion of  proposed  mills.  No  hard  and  fast  rules  can  be 
formed,  but,  in  general,  the  information  gained  will 
also  prove  useful  in  operating  plants,  as  giving  a  means 
of  checking  the  work  done  by  any  particular  mill,  and 
of  correcting  existing  faults. 

I  will  consider  the  factors  mentioned  in  the  order 
above  set  down : 

1.  Hardness  of  ore.  This  is  beyond  the  control  of  the 
operator,  but  its  size  is  not.  Formerly,  the  tendency 
was  to  feed  ore  up  to  4  in.  in  size.  The  more  recent 
practice  is  to  reduce  the  size  of  feed,  for  operators  are 
determining  the  economic  limitations  of  ball  mills,  and 


finding  it  preferable  first  to  crush   in   jaw  crushers, 
gyratories  or  rolls  to  1  in.  or  finer. 

2.  Rate  of  travel.  If  the  rate  be  slow,  the  ore  is 
subjected  to  a  greater  number  of  blows,  and  is_,  of 
course,  crushed  finer.  The  tendency  is,  however,  to 
feed  fast  and  return  the  oversize,  after  classifying,  for 
re-grinding.     (See  6.) 

3.  Per  cent  of  moisture.  This  will  vary  with  the 
character  of  the  ore.  Good  practice  is  to  keep  the  mois- 
ture low  and  the  pulp  thick,  so  as  to  coat  the  balls. 
This  is  conducive  to  less  wear  on  balls  and  liners. 

4.  Size  of  balls.  Balls  from  1  in.  to  7  in.  in  diameter 
are  used.  In  a  given  mill  the  size  of  balls  should  be 
determined  largely  by  the  size  and  hardness  of  the 
ore.  Best  results  seem  to  be  obtained  when  the  mill 
is  loaded  between  0.3  and  0.4  full. 

5.  Speed  of  mills.  This  is  properly  a  direct  function 
of  the  internal  radius,  and  is  something  less  than  the 
"critical"  speed.  The  "critical"  speed  of  any  mill  is 
that  which  will  make  the  layer  of  balls  next  to  the  shell 
cling  to  the  latter  as  the  mill  revolves.     Davis  shows 


this  to  be  AT 


54.19 

xTr 


where  N  =  r.p.m.  and  r  =  radius 


in  feet. 

The  modem  practice  is  to  operate  at  0.6  to  0.8  of 
this  speed.  At  0.8  and  above,  the  balls  tend  more  to 
cascade,  and  the  grinding  is  done  largely  by  impact.  At 
0.6  the  action  is  more  of  a  rolling  nature,  and  grinding 
is  done  by  attrition,  with  less  wear  on  the  balls  and 
liners.  Operators  are  proving  by  decreasing  the  size 
of  the  feed  that  they  may  decrease  the  size  of  balls, 
increase  the  number  in  the  mill,  secure  a  greater  grind- 
ing surface,  cut  the  speed  to  secure  a  greater  rubbing 
action,  and  do  more  efficient  grinding.  As  the  power 
is  directly  proportional  to  the  speed,  the  slower  the  mill 
turns,  the  less  the  power  required.  Also,  the  slower  the 
speed  the  less  the  capacity,  so  a  most  efficient  speed 
exists  for  any  particular  mill,  and  this  must  be  de- 
termined by  experiments  on  the  ore  under  treatment. 

6.  Open  and  closed  circuits.  The  tendency  has  been 
to  grind  in  closed  circuit,  crowding  the  ore  through  the 
mill,  classifying,  and  returning  the  oversize.  Good  prac- 
tice fixes  this  circulating  load  at  from  four  to  five  times 
the  feed.  Closed-circuit  operation  tends  to  keep  the  mill 
up  to  full  capacity,  and  is  conducive  to  efficient  working. 

7.  Type  of  mill.  Opinion  is  divided  as  to  the  ad- 
visability of  discharging  the  pulp  through  grates  or 
overflowing  through  the  trunnion  without  any  dia- 
phragm. The  diaphragm  makes  the  mill  more  sensitive 
to  overloading. 

8.  S-ize  of  mill.  The  tendency  is  to  the  large-diameter 
mills;  9-ft.  mills  are  the  largest  so  far  used. 

With  the  above  points  in  mind  and  with  operating 
data  from  several  mills  at  hand,  I  have  constructed  the 
curves  shown  in  Fig.  1,  with  the  idea  of  having  a  quick 
means  of  deciding  on  the  prospective  duty  of  a  mill. 


860 


Engineering    and    Mining    Journal 


Vol.  109,  No.  15 


These  curves  are  for  a  mill  of  any  internal  diameter 
between  2  ft.  and  10  ft.,  and  1  ft.  long.  The  ordinates 
show  the  inside  diameters  of  the  mill,  with  liners  in 
place,  in  feet.  The  abscissas  show  speeds  in  r.p.m.  and 
ball  loads  in  pounds  when  the  mill  is  0.4  full.  One 
plant  manager  has  recently  stated  that  the  balls  in  his 
mills  have  an  average  weight  of  280  lb.  per  cu.ft.  Three 
hundred  pounds  is  used  in  figuring  the  curves,  the  extra 
20  lb.  being  assumed  as  covering  the  friction  on  gears, 
bearing.s  and  the  weight  of  pulp  in  the  mill.  Speeds  are 
figured  from  the  formula  N  =  180,  where  D  is  the 
internal  diameter  in  inches.  I  do  not  claim  that  this 
gives  the  most  efficient  speed,  but  it  approaches  the 
more  recent  practice.  The  power  is  figured  for  the 
loading  at  the  speed  shown. 
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FIG.     :.      CURVES    SHOWING    APPROXIMATE    POWER    RE- 
QUIRED TO  GRIND  ONE  TON  OF  ORE  THROUGH 
A  GIVEN  MESH 

I  will  explain  the  use  of  the  curves  by  an  example: 

Assume  a  6  x  6-ft.  mill.  Assuming  3-in.  liners,  the 
actual  internal  diameter  is  5  ft.  6  in.  Entering  the  chart 
at  the  left  at  5  ft.  6  in.,  the  speed  is  found  to  be  22. 
The  ball  load  shows  2,800  lb.  per  ft.,  or  16,800  lb.  load 
at  0.4  full  for  a  6-ft.  mill.  For  this  load  the  power  is 
12.5  X  6  =  75. 

Now,  assume  a  6  x  6-ft.  mill  loaded  with  14,000  lb.  of 
balls,  running  at  25  r.p.m.;  what  power  will  be  re- 
quired? As  the  power  is  proportional  to  the  speed, 
22  :  25  :  :  75  :  .t.  Solving,  x  =  85.2.  Although  the 
power  is  not  directly  proportional  to  the  loading,  it  may 
be  so  assumed  for  practical  purposes. 

Thus,  16,800  :  14,000  :  :  85.2  :  x.  Solving,  x  ^  71. 
This  is  the  power,  then,  required  to  run  the  mill.  The 
starting  power  is  considerably  more,  and  allowance 
should  be  made  for  this  in  purchasing  the  motor. 

Curves  for  rod  mills  are  also  given.  As  current 
practice  shows  that  rod  mills  give  good  results  at  lower 
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No 


speeds,  the  formula  N   =  — -   has  been  taken. 

I   d 

definite  data  have  been  published  to  show  the  weight 

of  rods  when  in  a  mill,  and  380  lb.  per  cu.ft.  has  been 

assumed  as  being  near  the  correct  figure. 

A  4  X  10-ft.  rod  mill  with  2-in.  liners  will  show 
16,000  lb.  of  rods  when  0.4  full,  and  will  require  50  hp. 
to  operate  at  21.2  r.p.m.  As  stated  for  ball  mills,  these 
figures  may  not  necessarily  be  the  best,  and  tests  made 
in  running  may  prove  it  advantageous  to  remove  some 
of  the  rods. 

If  we  accept  as  true  the  statement  that  for  any  par- 


ticular ore  a  definite  amount  of  energy  is  necessary  to 
grind  that  ore  all  through  a  given  mesh,  we  have  a 
means  of  estimating  probable  capacities  of  ball  mills. 

Hines  (Bull.  A.  I.  M.  E.,  Feb.,  1918),  published  two 
curves,  one  for  hard  ores  and  one  for  soft  ores.  These 
curves,  Fig.  2,  are  plotted  from  tests  made  in  the  field, 
and  show  the  approximate  amount  of  energy  necessary 
to  grind  one  ton  of  ore  from  about  1-in.  size  all  through 
any  mesh.  An  inspection  of  these  curves  shows  that  it 
requires  14  hp.-hr.  (18  minus  4),  to  grind  one  ton  of 
hard  ore  from  1-in.  all  through  48  mesh,  and  10.5  hp.-hr. 
(13  minus  2.5),  for  soft  ore.  If,  from  Fig.  1,  the  6-ft. 
mill  requires  75  hp.  input,  then  75  h-  14  =  5.3  tons  per 
hour  of  the  hard  ore  will  be  ground  to  48  mesh,  and  7.1 
tons  per  hour  of  the  soft  ore.  Obviously,  the  accuracy 
of  the  estimate  will  depend  on  how  closely  the  hardness 
of  the  ore  handled  is  judged. 


Waterproofing  Rectangulai 
Wooden  Tanks 

ON  INVESTIGATING  the  most  economical  method 
of  making  rectangular  wooden  tanks  watertight, 
it  was  found  that  tongued-and-grooved  plank,  with  an 
internal  coat  of  P.  &  B.  paint,  proved  unsatisfactory, 
the  tanks  leaking  to  a  considerable  extent,  owing  to  the 
fact  that  it  was  not  possible  to  procure  lumber  reason- 
ably free  from  knots.  Another  method  tried  was  to  cut 
the  planks  with  a  calking  seam,  and  calk  with  oakum, 
experienced  calkers  being  employed  for  the  purpose.  The 
result  was  .satisfactory,  but  somewhat  expensive.  Still 
another  expedient  resulted  successfully.  This  consisted 
of  the  following:  The  planks  were  made  with  a  calk- 
ing seam  as  for  oakum,  but  were  purposely  not  planed. 
The  seams  were  filled  with  ordinary  portland  cement, 
applied  with  a  pointing  trowel.  A  thin  grout  of  cement, 
of  about  the  consistency  of  cream,  was  then  applied  to 
the  entire  interior  of  the  tank  by  means  of  a  white- 
wash brush.  When  the  cement  was  dry  and  hard,  the 
surface  was  sprayed  with  a  water  hose,  and  another 
coating  of  the  cement  grout  was  applied.  When  this 
was  dry.  the  tanks  were  filled.  The  results  were  excel- 
lent, the  cement  adhering  well  to  the  rough  "hairj'" 
surface  of  the  undressed  lumber. 

This  method  of  waterproofing  would  hardly  be  ap- 
plicable to  tanks  subjected  to  considerable  vibration,  as 
jig  hutches,  or  to  large  tanks  repeatedly  filled  and 
emptied,  as  there  would  be  a  tendency  to  "spring,"  and 
the  surface  of  the  cement  would  be  cracked.  In  the 
case  of  tanks  kept  constantly  full,  as  a  head  box  con- 
nected to  a  penstock,  the  method  answers  well.  The 
cost  is  much  less  than  that  of  tongued-and-grooved 
plank,  and,  moreover,  it  is  possible  to  use  poorer  and 
cheaper  lumber. 

[Attaching  fine-mesh  wire  netting  to  the  inner  walls 
of  the  tanks  and  coating  with  cement  applied  by  a 
( ement  gun  is  suggested  as  an  alternative  to  the  method 
described. — Editor.] 


Extremes  of  Practice  in  Ball-Mill  Grinding  are  repre- 
sented on  the  one  hand  by  the  Inspiration  plant,  in  Arizona, 
where  3-in.  material  is  reduced  to  minus  48-mesh  at  one 
operation,  and,  on  the  other  hand,  by  the  mill  of  the  Canada 
Copper  Corporation,  where  crushers  and  rolls  reduce  the  ore 
to  10-mesh  after  which  it  is  ground  to  100-mesh  by  two- 
stage  ball-mill  reduction. 
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Tube-Mill  Calculations 

Ratios    Between     Tube-Mill    Classifier    Circuit    and 

Original  Feed  and  Examples  Applicable  to 

Practical  Operating  Conditions 

By  George  O.  Deshler 

Mining  Engineer,  Columbia  Gardens,  Butte,  Mont. 
Written  exclusively  for  Engineering  and  Mining  Journal 

IN  TUBE-MILL  grinding,  it  is  desirable  to  know  the 
exact  ratio  between  the  tube-mill  classifier  circuit 
and  the  original  feed.  Tonnage  samples  with  this  end 
in  view  are  not  acceptable,  as  it  is  practically  impos- 
sible to  determine  the  moisture  in  a  pulp  from  a  sample 
large  enough  to  represent  the  tonnage  accurately.  This 
ratio  can  be  determined  easily  from  the  daily  screen 
tests. 
Let 

X  =  total  original  feed  to  classifier, 
?/=: tube-mill  feed  fclassifier  sands), 
A  =  per  cent  of  finished  size  in  the  original   feed 
(This  will  depend  on  the  fineness  of  the  over- 
flow desired), 
5^  per  cent  of  finished  size  in  tube-mill  feed. 
C  =  per  cent  of  finished  size  in  tube-mill  discharge, 
D  =  per  cent  of  finished  size  in  classifier  overflow. 
Then 

Ax  =  weight  of  finished  size  in  the  original  feed, 
By  r=  weight  of  finished  size  in  tube-mill  feed, 
Cy  =  weight  of  finished  size  in  tube-mill  discharge, 
Dx  =  weight  of  finished  size  in  the  classifier  overflow. 

In  regular  operation,  with  the  dry  tonnage  of  the 
original  feed  equal  to  the  dry  tonnage  of  the  classifier 
overflow,  at  any  one  instant  in  the  cycle  the  weight  of 
finished  size  in  the  material  going  to  the  classifier  will 
equal  the  weight  of  finished  size  in  the  classifier  prod- 
ucts.    Therelore 

Ax  +  Cy  =  Dx  -r  tsy 


ID~  A\ 


What  is  required,  then,  for  determining  this  ratio,  is 
the  percentage  of  undersize  from  the  limiting  screen,  on 
the  four  products  as  stated  above. 

A  few  examples  from  practice  will  serve  as  illus- 
trations. In  the  following  work  15  per  cent  plus  65 
mesh,  Tyler  standard  screen,  was  desired  in  the  classi- 
fier overflow. 

Example  1 

Oversize  in  the  overflow  approximately  as  desired. 

Per  cent 
— 65  mesh  in  the  original  feed ....   38.0 

—65  mesh  in  the  tube-mill  feed 27.8 

— 65  mesh  in  the  tube-mill  discharge  49.2 
— 65  mesh  in  the  classifier  overflow  87.0 
Applying  the  equation,  y  =  2.29a; 

Example  2 

Oversize  in  the  overflow  greater  than  desired. 

Per  cent 
— 65  mesh  in  the  original  feed ....   29.8 
— 65  mesh  in  the  tube-mill  feed.  .  .  .   30.4 
— 65  mesh  in  the  tube-mill  discharge  45.8 
— 65  mesh  in  the  classifier  overflow  80.4 

By  substituting,  as  before,  y  =  3.28x. 

With  a  higher  allowable  amount  of  oversize  in  the 


overflow,  the  ratio  of  tube-mill  feed  to  original  feed  in- 
creases, under  the  stated  conditions. 

Example  3 

Oversize  in  the  overflow  less  than  desired. 

Per  cent 

— 65  mesh  in  the  original  feed 29.6 

— 65  mesh  in  the  tube-mill  feed 35.4 

— 65  mesh  in  the  tube-mill  discharge  81.8 
— 65  mesh  in  the  classifier  overflow.  .   94.6 
Using  the  equation,  y  =  1.40a:. 

As  the  amount  of  oversize  in  the  overflow  is  de- 
creased, the  ratio  of  tube-mill  feed  to  the  original  feed 
decreases,  under  the  stated  conditions. 

It  is  the  general  practice  in  ball-mill  grinding  to  run 
the  feed  direct  to  the  mill  instead  of  to  the  classifier, 
as  in  the  cases  considered  above.  With  this  arrange- 
ment, let 

X  =  weight  of  original  feed  to  mill, 
y  =  weight  of  classifier  sands, 
A  =  per  cent  finished  size  in  original  teed, 
B  =  per  cent  finished  size  in  classiher  sands, 
C  =  per  cent  finished  size  in  mill  discharge, 
D  =  per  cent  finished  size  in  classifier  overflow. 
Then 
Ax  =  weight  of  finished  size   in  original  feed. 
By  =  weight  of  finished  size  in  classifier  sands, 
C(x  -{-  y)  =  weight  of  finished  size  in  mill  discharge. 
Dx  =  weight  of  finished  size  in  classifier  overflow. 
As  before,  the  weight  of  finished  size  in  the  material 
going  to  the  classifier  will  equal  the  weight  of  finished 
size  in  the  classifier  products,  so 

C(x  +  ,j)   =  By  +  Dx 
or 


X 


ad    (F 


The  ratio  of  circulating  load    (R)   to  original  feed 
would  be 

y      ,    .   ID-C\ 


Example  4 

As  an  illustration,  suppose  the  figures  are  the  same  as 
in  Example  1  except  the  percentage  of  undersize  in  the 
tube-mill  discharge. 

Per  cent 

—65  mesh  in  the  original  feed 38.0 

— 65  mesh  in  the  classifier  sands. . . .  27.8 

— 65  mesh  in  the  mill  discharge 59.4 

—65  mesh  in  the  classifier  overflow.  87.0 
Substituting  in  the  equation,  R  =  1.87. 
[Ed.  Note.— Properly  speaking,  the  circulating  load 
is  that  part  of  the  load  which  circulates,  or  returns 
to  the  starting  point.  In  the  case  of  the  feed  going 
direct  to  the  ball  mill,  the  circulating  load  is  made  up 
of  the  classifier  sands  only,  as  that  is  the  only  part 
of  the  original  feed  which  completes  the  cycle.  Fol- 
lowing this  concept,  the  ratio   {R)   of  circulating  load 

y  y 

to  original  feed  would  he  R  =  ~  instead  of  1  -1-  -  as 

X  X 

given  by  Mr.  Deshler.    Further  discussion  is  invited.] 


The  Peripheral  Speed  of  Ball  Mills  should  vary  inversely 
as  the  fineness  of  grinding;  from  375  to  400  ft.  per  minute 
for  minus  48-mesh  product,  and  550  to  625  ft.  per  minute 
for  coarse  grinding,  say  8-mesh.  This  was  one  of  the 
points  brought  out  at  the  recent  flotation  conference  at 
Moscow,  Idaho. 


862 


Engineering    and    Mining    Journal 


Vol.  109,  No.  15 


An  Improved  Zinc  Feeder 

Details  of  a  Really  Satisfactory  Machine  in  Use  at  the 

Homestake  Mill  for  Feeding  Variable 

Amounts  of  Zinc  Dust 

By  Allan  J.  Clark 

Mitiillurgic.-il  EiiBiiw''!'.  T^ead,  S.   D. 
Written   exvlusivoly  foi-  Engineering  and   ^[ining  Journal 

THE  technique  of  precipitation  has  advanced  more 
in  recent  years  than  has  any  other  department  of 
cyanide  treatment.  Without  going  into  details,  it  may 
be  stated  that  one  pound  of  zinc  dust  is  now  as  efficient 
as  twice  that  amount  was  a  few  years  ago. 

To  obtain  the  full  advantage  of  the  improvements, 
extreme  precision  in  the  feeding  of  zinc  is  necessary. 
This  may  be  gathered  from  the  fact  that  the  regu'ar 
rates  of  feed  at  the  Homestake  mill  range  from  4  lb.  to 
as  little  as  11  lb.  per  hour.  The  feeder  herewith  illus- 
trated was  designed  to  secure  this  uniformity  of  feed. 
Fig.  1  illustrates  the  original  installation,  which  was 
driven  from  the  pump  shaft.  This  method  was  rather 
unsightly  and  was  also  open  to  the  objection  that  a  slight 
slip  of  the  belts  on  the  pulleys  occurred.  It  soon  became 
apparent  that  the  expenditure  necessary  for  an  inde- 
pendent drive  was  justified,  and  an  electric  motor,  deliv- 
ering its  power  through  a  double  worm-gear  reductio-i, 
has  displaced  the  original  device.  This  has  proved  neat 
and  eminently  satisfactory. 

The  drawing  is  self-explanatory.  The  gentle  blows 
delivered  by  the  small  stamp  to  the  axle  of  the  forw^ard 
pulley  of  the  feed  belt  cause  the  zinc  particles  to  break 
away  soon  after  the  belt  passes  from  the  horizontal, 
much  sooner  than  would  be  the  case  were  this  gentle 
vibration  not  maintained.  The  dust  slides  easi'y,  and  in 
small  aggregates,  to  the  emulsifier.  A  comb-like  device 
is  sometimes  used  as  a  further  precaution  against  the 
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breaking  away  of  Larger  aggregates  of  zinc.  This  is 
placed  about  midway  between  the  discharge  point  of  the 
belt  and  the  e-nulsifier,  at  a  point  where  the  zinc  is  still 
sliding  on  the  leather  surface.     It  is  not  shown  in  the 
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drawing.      When    a    cyanide   drip    is    used,    the    device 
shown  in  Fig.  2  gives  uniformity  of  strength  and  rate 

with  minimum  attention. 
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Hoover  for  President 

THE  most  promi  .ent  mining  engineer  in  the  world, 
both  as  engineer  and  citizen,  has  indicated  in  a 
telegram  to  the  Hoover  Republican  Club  of  San  Fran- 
cisco his  consent  to  be  candidate  for  President  on  the 
Republican  ticket,  with  the  understanding  that  he  is 
essentially  an  independent  or  progressive.  His  plat- 
form, as  announced  in  the  same  telegram,  is  as  sound 
as  his  personality:  "I  understand  that  there  is  a  great 
wish  among  the  Republicans  of  California  to  have  op- 
portunity to  express  themselves  in  favor  of  the  League 
of  Nations,  with  proper  reservations  safeguarding 
American  traditions  and  interests,  as  opposed  to  the 
extreme  view  advocated  against  any  league  at  all.  I 
differ  just  as  strongly  with  this  view  as  I  differ  with 
the  extreme  position  taken  by  the  President  on  partic- 
ipation in  purely  European  affairs.  This  issue  is 
whether,  with  reservations  protecting  our  position,  we 
should  join  the  moral  forces  of  the  world  to  reduce 
the  dangers  again  growing  around  us,  or  whether  we 
will,  by  pretense  of  an  insularity  that  we  do  not 
possess,  sit  by  in  the  face  of  growing  armies,  navies, 
national  antagonisms,  reaction,  or,  in  reverse,  the  spread 
of  Bolshevism,  through  much  of  the  world.  This  would 
be  the  defeat  of  the  hopes  for  which  our  sons  were 
sacrificed  in  this  war." 

Hoover  will  be  opposed  by  the  machine  Republicans 
more  bitterly  than  the  machine  Democrats  would  have 
opposed  him  had  be  announced  himself  as  on  the  Dem- 
ocratic side — until  after  the  Republican  convention; 
but  if  he  should  be  nominated  there  is  no  question 
that  he  would  be  elected  by  an  overwhelming  majority 
of  Republicans,  Democrats,  and  independents,  the  last 
named  of  whom  are  increasingly  powerful.  Party  lines 
will  in  any  event  be  split  in  the  election,  and  the  issue 
to  be  fought  out  is  the  League  of  Nations  and  the 
Peace  Treaty.  The  "irreconcilables"  of  both  parties 
who  are  opponents  to  any  participation  by  the  United 
States  in  the  affairs  of  the  world  will  line  up  together 
against  the  advocates  of  a  League  of  Nations,  made 
safe  for  America.  It  is  almost  certain  that  the  ad- 
vocates of  the  League  of  Nations  treaty  as  the  Presi- 
dent insists  upon  it  will  drop  out  of  sight,  so  that, 
instead  of  the  late  three-cornered  fight,  we  shall  have 
a  clearly  defined  issue  before  the  country. 

It  is  significant  that  amid  the  clamor  of  irritation 
from  the  machine  Republicans,  one  does  not  hear  any 
objection  on  the  part  of  the  Democrats.  Our  guess 
at  the  situation  is  this :  The  Republican  convention 
comes  before  the  Democratic.  //  the  Republicans  do 
not  nominate  Hoover,  the  Democrats  will.  The  Re- 
publican machine  understands  this;  hence  the  spleen 
of  those  Republicans  composing  it.  With  Hoover  as 
candidate,  or  without  Hoover  in  the  field,  they  feel 
certain  of  victory.  With  Hoover  as  the  Democratic 
candidate,  they  do  not  feel  so  sure;  and  they  have 
good  grounds  for  their  doubt. 


We  believe  that  the  Engineering  and  Mining  Journal 
was  the  first  publication  which  formally  advocated 
Hoover  for  president.  From  an  editorial  in  our  issue 
of  Sept.  27,  1919,  we  quote  the  closing  paragraph: 

"The  Journal  presents  for  nomination  for  President 
of  the  United  States  of  America  at  the  election  of 
1920,    Herbert   Clark   Hoover,    Servant   of   Humanity." 


The  Problem  of  the  Low-Grade 

Semi-Oxidized  Copper  Deposits 

WITH  the  depletion  of  the  world's  supplies  of  high- 
grade  sulphide  copper  ores,  metallurgists  are 
turning  to  the  development  of  economic  processes  for 
treating  the  enormous  deposits  of  comparatively  low- 
grade  ores  which  exist  in  many  places.  Particularly 
successful  have  been  the  installations  of  the  Utah  Cop- 
per Co.,  the  New  Cornelia  Copper  Co.,  at  Ajo,  Ariz., 
and  the  Chile  Copper  Co.,  at  Chuquicamata.  Tabling 
and  flotation  are  employed  in  the  case  of  sulphides,  and 
leaching  where  the  ores  are  oxidized. 

In  many  cases  the  immense  deposits  consist  of  sul- 
phides at  considerable  depth,  with  a  capping  of  oxidized 
ores,  the  dividing  line  being  by  no  means  sharp,  so 
that  a  somewhat  complicated  and  closely  regulated  proc- 
ess of  extraction  must  be  used.  Leaching,  followed 
by  re-grinding  and  subsequent  flotation,  has  been  suc- 
cessfully employed,  the  leaching  coming  first,  principally 
because  flotation  requii-es  finer  grinding  and  for  the 
reason  that  many  sulphide  particles  have  an  oxidized 
surface. 

The  importance  of  considering  the  advisability  of 
roasting  followed  by  leaching,  with  the  elimination  of 
flotation  treatment,  must  not,  however,  be  overlooked. 
In  many  cases  it  may  be  a  cheaper  method.  Cheap  and 
proper  roasting  is  of  particular  importance  in  this 
connection.  It  is  discussed  by  W.  L.  Maxson  elsewhere 
in  this  issue.  The  Shannon  ores  offer  one  of  the  most 
difficult  treatment  problems  to  be  solved  in  the  reduc- 
tion of  the  ores  of  the  Southwest.  Several  methods 
were  tried  before  the  one  described  was  adopted — 
the  S'later  process,  the  SO^  method  proposed  by  Leaver 
and  Van  Barneveld,  of  the  Bureau  of  Mines,  and  the 
ammonia  process;  but  none  was  successful. 

When  the  plant  was  closed  down  last  year  it  is  un- 
derstood that  plans  were  under  way  to  duplicate  on  a 
commercial  scale  the  plant  outlined  by  Schimerka,  in 
Engineering  and  Mining  Journal  of  Dec.  13,  1913. 
This  consisted  in  using  ferrous  sulphate,  obtained  from 
evaporating  iron  liquors,  as  an  addition  to  the  roaster 
charge,  obtaining  a  high  conversion  to  ferric  sulphate 
(keeping  it  below  its  decomposition  temperature),  and 
using  the  ferric  liquors  as  leaching  reagents.  The 
main  objection  to  this  process  would  probably  be  the 
throwing  down  of  the  dissolved  copper  as  a  double  salt 
with  iron,  when  the  concentration  grows  too  high. 
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Fine  Grinding 

ANOTHER  year  sees  the  ball  mill  still  pre-eminent 
^  in  American  milling  practice  as  a  fine  grinder.  Al- 
though not  in  all  respects  a  scientific  machine,  its  adap- 
tion to  small  or  large  units,  its  relative  freedom  from 
trouble,  the  small  amount  of  room  which  it  occupies, 
and  the  attention  which  it  has  had  from  manufacturers, 
have  made  it  a  general  favorite  for  the  final  grinding 
preliminary  to  table  or  flotation  concentration. 

The  stamp  mill,  however,  must  not  be  forgotten,  as 
Mr.  Clark  tells  us  elsewhere  in  this  issue.  Younger 
metallurgists,  and  also  those  who  are  not  in  touch  with 
the  metallurgy  of  gold  and  silver,  will  find  a  perusal  of 
Mr.  Clark's  article  well  worth  a  few  minutes  of  their 
time.  The  rod  mill  must  also  be  considered.  It  has 
been  said  that  this  type  of  mill  was  bom  too  late;  that 
its  comparatively  slime-free  product  is  excellent  feed 
for  tables,  but  inferior  to  that  of  ball  mills  for  flotation 
purposes.  However,  rod-mill  development  has  gone 
forward ;  the  Marcy  mill  people  have  done  considerable 
work,  and  recently  some  extremely  interesting  tests 
have  been  completed  at  the  Ajo  test  mill  of  the  New 
Cornelia  company,  in  which  David  Cole  has  been  in- 
terested. The  data  secured  in  this  work  are  now  being 
compiled,  and  we  hope  soon  to  publish  more  complete 
information. 

The  Ajo  tests  were  made  with  a  5  x  10-ft.  rod  mill 
in  direct  competition  with  a  ball  mill,  and  the  final  re- 
sults are  expected  to  show  the  former  in  a  particularly 
favorable  light.  When  the  rod  mill  was  first  intro- 
duced, many  mechanical  difficulties  were  encountered, 
and  the  elimination  of  these  has  been  the  chief  aim 
of  its  developers. 

The  excellence  of  the  better-knovra  makes  of  ball  mills 
from  a  mechanical  standpoint  has  been  a  great  factor  in 
putting  them  in  the  position  in  which  they  stand  today, 
and  equal  thought  and  care  spent  on  the  rod  type  may 
make  the  latter  a  sharp  competitor.  The  so-called  tube 
mill,  similar  in  construction  to  the  ball  mill,  only  more 
elongated,  still  retains  its  pre-eminence  where  the  ob- 
ject is  sliming.  Where  iron  in  the  product  is  of  no  dis- 
advantage, the  choice  between  steel  balls  and  rock  peb- 
bles as  the  grinding  medium  is  purely  a  question  of 
comparative  cost.  The  cost  for  steel  will,  in  general, 
be  greater  per  ton  ground,  but  the  mill  capacity  wil' 
be  greatly  increased. 


Improving-  Transportation  in  Colorado 

COLORADO  voters  are  to  have  submitted  to  them  at 
the  election  next  November  an  amendment  to  the 
state  constitution  authorizing  the  creation  of  a  com- 
mission to  constnict  three  tunnels  through  the  continen- 
tal divide  and  providing  for  an  issue  of  bonds  to  pay 
for  them.  This  engineering  project  has  been  pro- 
nounced feasible  by  the  railroad  commission  empowered 
by  the  last  Legislature  to  study  the  matter.  In  the 
preliminary  report  just  issued  by  this  body,  the  plan 
set  forth  calls  for  boring  through  the  divide  near  James 
Peak,  in  northwestern  Colorado;  at  Marshall's  Pass,  in 
the  midwestern  part  of  the  state,  and  at  Cumbres  Pass, 
in  the  southwest.  These  tunnels  are  to  be  6.i,  6  and  H 
miles  long,  respectively,  the  cost  being  estimated  at  a 
round  million  per  mile. 

Thus  the  work  of  lessening  the  time  and  ultimate  cost 
of  transportation  goes  on,  and  nowhere  is  there  a  better 
chance  for  it  than  in  Colorado.     The  beauties  of  moun- 


tain scenery  offer  scant  relief  to  the  traveler  cussing 
his  way  from  Denver  to  Salt  Lake  over  the  Rio  Grande, 
as  the  train  crawls  slowly  up  over  the  divide  at  an  alti- 
tude of  about  11,000  ft.,  and  down  on  the  other  side. 
It  sounds  like  old  times  when  new  railroad  development 
is  again  spoken  of,  and  augurs  well  for  the  future.  The 
country  needs  this  particular  improvement,  but  Colorado 
needs  it  more. 


Medical  Examination  of  Hoisting  Engineers 

IN  METAL  MINES,  hoisting  engineers  have  a  definite 
and  heavy  responsibility,  even  in  the  case  of  small 
properties.  Superintendents  and  managers  are  aware 
of  this,  and  as  a  rule  take  particular  care  in  the  selec- 
tion of  men  for  the  position.  The  selection  is  based  on 
the  engineer's  past  experience,  his  current  knowledge  of 
the  type  of  hoist  to  be  entrusted  to  him,  and  the  super- 
intendent's general  estimate  of  the  man,  as  a  man. 

Forming  judgment  as  to  a  man  by  just  looking  him 
over  is  a  good  enough  method  where  there  is  nothing 
better,  but  there  are  obvious  limitations;  sight,  hear- 
ing, and  general  physical  condition  cannot  always  be 
safely  determined  by  a  casual  inspection.  Nevertheless, 
a  keen  observer  can,  by  relatively  simple  tests  and  care- 
ful scrutiny,  reach  an  accurate  conclusion  on  these 
points.  It  is  worthy  of  note  that  in  the  selection  of 
locomotive  engineers,  railroads  have  systematized  such 
tests  and  apply  them.  Whether  they  also  undertake  to 
have  a  phj-sical  examination  made  by  a  competent  phy- 
sician, we  do  not  know,  but  it  appears  to  us  to  be  a 
highly  desirable  procedure.  It  also  is  our  opinion  that 
a  similar  examination  is  advisable  in  the  selection  of  a 
hoisting  engineer. 

How  well  has  the  casual  method  of  selection  operated 
in  the  case  of  hoisting  engineers?  This  question  has 
been  answered  in  a  specific  instance,  at  least.  We  refer 
to  the  findings  resulting  from  the  medical  examination 
of  eighty-one  hoisting  engineers  in  Utah.  The  occasion 
was  the  formulation  of  rules  for  the  licensing  of  hoist- 
ing engineers  by  the  Industrial  Commission  of  Utah. 
According  to  an  account  given  in  the  Monthly  Reports 
of  Investigation  of  the  U.  S.  Bureau  of  Mines,  January. 
1920,  C.  A.  Allen  and  Dr.  A.  L.  Murray  summarize  the 
findings  respecting  the  physical  well-being  of  these 
eighty-one  applicants.  Eighty-two  per  cent  were 
between  the  ages  of  twenty-five  and  fifty-five  years.  The 
youngest  applicant  was  twenty-two  and  the  oldest  sixty- 
six  years  old.  In  all  except  thirteen  instances  the  appli- 
cants had  experience  covering  more  than  one  year.  In 
most  cases  the  applicants  were  in  good  physical  condi- 
tion; only  two  warranted  the  refusal  of  certifi- 
cates. In  several  cases  where  the  eyesight  was  defei- 
tive  but  capable  of  correction  by  properly  fitted  glasses, 
action  was  held  in  abeyance.  Twenty  cases  of  defective 
vision  without  glasses  were  shown.  Most  of  these  disa- 
bilities were  verj'  slight,  and  all  were  corrected  by 
glasses  except  three.  Four  cases  of  minor  defects  of 
limbs  were  reported,  but  in  no  instance  was  it  of  suf- 
ficient consequence  to  bar  the  applicant  from  the  position 
of  hoisting  engineer.  Three  cases  of  hernia  were 
reported,  two  of  which  were  relieved  by  suitable  means. 

The  net  result  of  this  particular  survey  is  on  the 
whole  excellent,  in  that  it  proves  a  high  degree  of  care 
in  selection.  We  believe  that  a  similar  result  would  be 
obtained  in  any  other  mining  state.  Nevertheless,  we 
are  of  the  opinion  that  the  need  for  a  careful  "sizing 
up"  of  the  physical  condition  of  the  hoisting  engineer 
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has  been  proved  by  this  survey.  The  proportion  of 
engineers  unfitted  on  account  of  a  critical  defect  is  small, 
it  is  true,  but  considerations  of  safety  are  such  as  to 
make  it  highly  desirable  to  eliminate  this  small  propor- 
tion. A  medical  examination  should  be  required  by  the 
superintendent  or  other  individual  charged  with  the 
selection  of  hoisting  engineers  at  a  mine,  whether  state 
laws  compelling  such  procedure  are  in  force  or  not. 


The  Psychotherapist  in  Oil 

AMONG  the  advertisements  of  mining  stocks  which 
k  we  regard  with  suspicion  is  that  of  the  General  Oil 
Co.,  put  out  by  the  Prudential  Securities  Co.,  of  Hous- 
ton, Tex.,  under  the  following  headlines  (in  red)  : 

FAMOUS   DOCTOR   AND   LECTURER   DEFINES    THE 

BIG  SPRING 

DISTRICT  AS  VAST  OIL  EMPIRE  OF  UNLIMITED 

POSSIBILITIES  AND  GOLDEN  PROMISE 

OIL  RUNNING  ON  THE  DITCH  AT  SANDHILL  WELL 

THE  POSSIBLE  VALUE  OF  AN  OPTION  ON 

STOCK  OF  THE  GENERAL  OIL  COMPANY 

After  the  usual  preliminaries,  the  circular  states : 
So  that  you  will  better  appreciate  the  possibilities  of 
profit  contained  in  these  options  which  we  give  to  each 
purchaser  of  stock  in  THE  GENERAL  OIL  CO.,  I  am 
enclosing  a  telegram  received  from  a  famous  lecturer  and 
doctor,  who  came  down  from  New  England  to  investigate 
our  company,  and  after  spending  three  or  four  days  in  the 
Wichita  Falls  district,  and  two  days  in  our  office  at  Hous- 
ton, he  was  thoroughly  satisfied,  but  I  prevailed  upon  him 
to  continue  his  trip  to  Big  Spring,  and  the  enclosed  telegram 
is  the  result  of  his  investigation  there. 

This  ■)nan,  Dr.  Delmer  Eugene  Croft,  is  a  famous  writer, 
lecturer,  and  psychotherapist,  whose  home  is  in  New  Haven, 
Conn. 

The  italics  are  ours. 

The  circular  goes  on: 

I  want  you  to  note  particularly  the  following  points  in 
his  telegram.    He  says : 

In  the  telegram  our  psychotherapist  states  in  part : 

Here  is  not  an  oil  field  but  a  Gigantic  Oil  Empire.  A 
vast  area  of  limitless  possibilities  and  golden  promise. 
Geographic  and  Geological  formation  like  Pennsylvania 
red  clay  shale  white  sand  lime  rock  flint  gravel.  .  .  . 
Neal  and  McDowell  look  slow  but  rich.  Reed  sector  an 
immense  possibility  typical  Pennsylvania  draw.  Roberts 
strongly  volcanic  basis  and  believe  will  be  a  big  gasser. 
I  predict  a  big  well.  Indexes  most  interesting  Glenco  Cal- 
ifornia formation.  .  .  Predict  foremost  oil  sensation 
of  state  will  be  uncovered  in  General  Oil  holdings  in  West 
Texas  fields.  .  .  .  Affirm  your  tract  lies  directly  line 
betiveen  Ranger  and  Tampico.  For  myself  I  am  thoroughly 
convinced.  Shall  consider  myself  fortunate  to  hold  Gen- 
eral Oil  shares.  Dr.  Croft. 

A  psychotherapist,  we  understand,  is  a  physician  who 
heals  mental  disturbances.  We  do  not  recommend,  dear 
Doctor,  the  Oil  treatment.  Oil  on  the  brain  lubricates 
the  wheels,  and  the  revolutions  become  terrific.  But  we 
think  it  was  a  happy  thought  for  the  General  Oil  Co.  to 
employ  a  psychotherapist  as  expert.  When  under  the 
influence  of  Oil  he  unfolds  his  powers  as  a  psychic  and 
indulges  in  prophecies:  "I  predict  a  big  well."  "Predict 
foremost  oil  sensation  of  state,"  and  even,  more  boldly, 
"Affirm  your  tract  lies  directly  in  line  between  Ranger 
and  Tampico."  His  geology  reveals  evidence  of  what  we 
might  term  multiple  clairvoyance.  The  property,  it 
appears,  is  altogether  like  Pennsylvania,  California,  and 
Texas.    We  credit  the  last.    For  these  reasons,  he  buys. 

Gentle  reader,  what  more  is  needed  to  lubricate  and 
slip  open  the  clasp  of  your  wallet? 


Mining  Engineers — 
Real  and  Bogus 

THE  bill  which  is  to  be  introduced  in  the  next  session 
of  the  Arizona  Legislature  for  the  licensing  of 
engineers  is  a  step  in  the  right  direction,  but  who  is 
to  decide  as  to  whether  the  so-called  engineer  has  a 
right  to  the  title  or  not?  The  honorable  title  of  mining 
engineer,  for  example,  certainly  could  not  be  confined 
to  one  who  had  secured  that  degree  at  a  technical  school. 
The  ordinary  type  of  examination  would  hardly  do,  for 
too  many  of  us  would  flunk.  Presumably,  the  granting 
of  the  license  will  depend  upon  training  and  experience, 
Init  whei'e  will  the  line  be  drawn  and  who  will  draw  it? 

We  venture  to  suggest  that  the  plan  adopted  by  the 
national  engineering  societies  would  be  satisfactory. 
All  engineers  who  are  members  might  be  given  licenses 
without  question;  a  license  could  then  be  extended  to 
others  whose  records  were  worthy  and  who  were  accept- 
able to  the  former  grantees. 

The  licensing  system  does  not  appeal  to  most  mining 
engineers,  but  as  laws  on  this  subject  are  going  on  the 
statute  books  of  many  of  the  states,  we  must  use  our 
best  efforts  to  see  that  they  are  made  as  equitable  as 
possible. 

A  certain  type  of  mining  engineer  could  well  be  dis- 
pensed with.  Men  of  this  type  flaunt  their  self-given 
title  before  the  public  whenever  possible,  and  often  work 
in  collusion  with  promoters  and  brokers.  All  companies 
whose  stock  "sells  for  5c.  until  Friday;  after  which  it 
will  be  advanced  to  10c. ,"  require  the  services  of  "a 
well-knovra  mining  engineer"  to  tell  the  public  it  cannot 
lose.  Such  engineers  would  be  too  well  known  to  secure 
a  license  under  the  proposed  system. 


Has  the  Worst  Arrived? 

THE  cost  of  living  has  shown  no  pronounced  tend- 
ency to  drop,  and  many  mining  companies  are  find- 
ing it  increasingly  difficult  to  keep  their  men  contented. 
Many  such  companies,  particularly  those  whose  chief 
products  are  copper  or  gold,  are  really  not  financially 
able  to  increase  wages  in  the  proportion  which  they  feel 
is  just  to  the  workmen,  but  in  most  cases  the  employees 
understand  the  status  of  things  and  are  reasonable  in 
their  demands.  It  is  not  so  hard  to  bear  adversity  if 
we  know  that  all  classes  in  our  community  are  sharing 
it  and  that  no  one  is  profiteering  at  our  expense. 

The  Homestake  company  has  increased  its  wage  scale 
beginning  March  1,  and  now  pays  underground  miners 
$5.  Other  companies  are  taking  steps  to  cut  the  cost 
of  necessities  wherever  prices  seem  exorbitant,  either 
by  promoting  co-operative  stores,  selling  supplies  at 
cost,  as  at  Tonopah,  or  bringing  the  producer  and  con- 
sumer into  closer  touch  by  farmers'  markets. 

Specialists  in  business  conditions  tell  us  that  the  peak 
of  high  prices  has  arrived,  and  that  the  close  of  the 
year  will  see  the  familiar  curve  headed  southeast.  The 
state  of  foreign  exchange  is  one  of  the  signposts : 
Europe  cannot  afford  to  buy  from  us  at  the  present 
premium,  thus  increasing  our  supplies  by  the 'amount 
which  would  normally  be  exported.  Also,  we  can  in- 
crease our  commodity  stocks  by  buying  in  foreign  coun- 
tries at  a  considerable  discount.  If  prices  really  are 
coming  down,  mining  companies  and  others  should,  of 
course,  keep  their  reserve  supplies  of  materials  at  the 
lowest  possible  point  consistent  with  a  regard  for  con- 
tinuous and  economical  plant  operation. 
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What  Others  Think 


Is  It  True  ? 

THE  problems  in  dynamic  geology  recently  pro- 
pounded by  Mr.  Spun-  are  of  great  interest  and 
stimulating  to  the  imagination.  However,  as  he  has 
started  out  with  the  statement  that  he  has  not  an  idea  as 
to  the  solution,  it  calls  for  a  certain  temerity  on  the  part 
of  a  geologist  of  less  experience  to  make  any  attempt  to 
solve  this  problem.  None  the  less,  the  observed  facts 
would  seem  to  indicate  the  possibility  of  a  rational  ex- 
planation, and  I  have  been  led  to  attempt  something 
along  these  lines  in  the  following  notes: 

In  approaching  the  problem  first  propounded  by  Mr. 
Spun- — that  is,  to  rationalize  the  observed  fact  that  in 
general  the  dip  of  metalliferous  veins  is  about  70  deg. 


Surface 
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from  the  horizontal — it  is  necessary  to  assume  certain 
facts  or  conditions,  and  I  believe  that  the  following  are 
reasonable : 

First:  That  the  faulting  or  fission  of  rocks  at  a  high 
angle  to  the  horizontal  is  due  primarily  to  vertical  forces 
originating  in  the  zone  of  rock-flowage  (the  centro- 
sphere  of  Van  Hise)  and  resisted  by  the  force  of  gravity 
acting  upon  the  mass  comprised  in  the  lithosphere  (zone 
of  fracture). 

Second:  That  such  faulting  is  progressive  in  char- 
acter, from  the  point  of  initial  yield  (presumably  at  the 
line  between  the  centrosphere  and  the  lithosphere — obvi- 
ously an  indeterminate  point)  upward,  this  assumption 
of  progressive  shear  being  consistent  with  the  condition 
of  maximurn  forces  at  great  depths,  and  the  elasticity 
of  the  material,  which  would  provide  progressive  relief 
as  the  zone  of  shear  extended. 

Third :  That  for  purposes  of  investigation  it  is  proper 
to  assume  that  the  force  that  acts  against  gravity  is 
practically  fluid  in  its  nature,  is  vertical  in  direction, 
and  varies  from  a  point  of  maximum  intensity  to  zei'o  at 
the  limits  of  the  aflfected  area. 


Proceeding  upon  these  fundamental  assumptions,  we 
can  take  as  a  further  basis  the  observed  facts  of  normal 
faulting,  in  which  the  foot  wall  rises  with  respect  to  the 
hanging.  Referring  to  Fig.  1,  which  is  typical  of  a 
normal  fault,  it  is  seen  that  the  cross-section  sheared 
when  the  fault  is  at  an  angle  of  49  deg.  from  the  hori- 
zontal is  increased  by  the  amount  x,  which  is  about 
0.245  above  that  of  a  vertical  section  from  the  point  a 
to  the  surface.  But  it  is  also  seen  that  the  force  of 
gravity  acts  through  an  additional  mass  equal  to  the 
area  of  the  triangle  a-h-c. 

Ignoring  for  the  sake  of  simplicity  the  factors  of  fric- 
tion and  the  actual  direction  and  force  through  which 
this  additional  weight  acts, 


sin  49  deg.  X  cos  49  deg. 


=  0.246. 


which  is  the  value  of  this  influence,  and  which  cor- 
responds quite  closely  with  that  of  the  additional 
section  that  must  be  sheared  by  virtue  of  the  angle 
of  the  shear  plane.  From  this  it  would  appear 
that,  on  this  rough  basis,  the  theoretical  angle  of  shear 
or  faulting  is  49  deg.  In  other  words,  the  maximum 
condition  of  stress  will  exist  at  this  angle. 

However,  the  above  rough  example  does  not  take  into 
consideration  the  effect  of  friction  upon  the  character 
and  direction  of  the  forces.  This  element  of  resistance 
must  in  itself  be  serious,  as  the  contact  of  the  surfaces 
is  intimate,  and  certainly  a  high  coefficient  of  friction 
can  be  safely  assumed.  Still  ignoring  any  complexities 
that  might  develop  as  to  the  direction  through  which 
the  force  represented  by  the  area  of  the  triangle  a-b-c 
acts,  the  effective  vertical  value  of  this  force  must  be 
reduced  by  an  amount  equal  to  the  friction,  so  that,  if 
the  conservative  figure  of  0.30  is  assumed  for  this  coef- 
ficient, and  taking  tentatively  an  angle  of  60  deg.,  we 
have  an  additional  section  to  shear  equal  to  0.137.  and, 
by  the  same  method  as  used  above,  an  additional  gravity 
element  of  0.144  applying  the   coefficient   0.70   to   the 

product    of  s as  before.      Here    we    see    that 

the  values  again  nearly  check,  but  this  time,  on  account 
of  taking  into  consideration  the  friction  element,  the 
angle  is  seen  to  be  approximately  60  deg. 

I  believe  that  it  becomes  clear  that  under  the  condi- 
tions assumed,  and  which  seem  nonnal  to  the  data,  ver- 
tical shearing  is  not  to  be  expected,  but  that  this  shear 
must  always  be  at  an  angle,  and  always  be  toward  the 
center  of  vertical  force,  from  the  point  "a"  upward. 
This  not  alone  accords  with  the  observed  facts  of  nor- 
mal faulting,  but  also  with  the  fact  that  a  short  test 
piece  of  non-ductile  material  under  destructive  compres- 
sion yields  by  diagonal  shear,  normally  leaving  an 
uncomminuted,  roughly  conical  or  pyramidal  core.  With 
forces  acting  under  the  conditions  outlined  above,  it  is 
to  be  expected  that  substantially  the  same  results  would 
be  observed. 

It  is  possible  that  more  careful  study  of  the  composi- 
tion of  the  forces  assumed  would  indicate  that  the  ver- 
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tical  value  of  the  gravity  element  represented  by  the 
triangle  a-b-c  would  be  proportional  to  the  sine  of  the 
angle  of  the  shear-plane,  in  which  case  it  is  obvious  that 
this  angle  must  be  still  higher,  in  order  that  the  addi- 
tional section  (x)  to  shear  should  be  reduced  to  a  point 
consistent  with  the  residual  net  value  of  the  gravity 
element  in  the  triangle  a-6-c.  (Fig.  2.)  A  rough  exami, 
nation  along  these  lines  indicates  the  critical  angle  as 
approximately  62  deg.,  which  is  rather  close  to  the  ob- 
served conditions  in  the  field. 

Though  I  have  made  no  effort  toward  the  elaboration 
of  anything  that  might  be  dignified  by  the  name  cf  a 
theory,  I  believe  that  the  reasoning  followed  has,  to  the 
extent  that  it  has  been  carried,  a  rational  application  to 
the  facts  to  which  Mr.  Spurr  has  called  attention. 

One  further  remark  will  be  ventured.  It  seems  to  me 
that  horizontal  thrust  is  normally  a  small  factor  in  the 
phenomenon  of  faulting,  as  its  effect  would  be  negative, 
and  would  be  manifested  in  a  reverse  fault  only.  I 
believe  that  the  assumption  of  progressive  shear  and  of 
vertical  forces  within  the  zone  of  the  centrosphere  is  the 
only  one  consistent  with  the  ordinary  facts,  and 
especially  with  the  formation  of  a  normal  fault, 
athough  it  is  obvious  that  many  incidental  forces  have 
their  effect  in  determining  the  direction  and  magnitude 
of  the  actual  movements. 

George  Sydney  Binckley. 

New  York,  March  19,  1920. 


Ozocerite  in  Wyoming 

I  am  mailing  you  a  sample  belonging  to  the  ozocerite 
group  of  hydrocai'bons  which  is  piobably  a  new  variety 
of  the  group  named.  The  mineral  occurs,  in  shapes 
resembling  an  ordinary  pepper-pod,  on  a  ranch  near  Bell 
Spring's  Camp,  Rawlins,  Wyo.  The  hydrocarbon  is 
more  or  less  scattered  over  the  surface  of  the  hills  and 
there  is  a  lot  of  it  in  sight. 

The  sample  has  a  high  melting  point  (near  80  Cel- 
sius), which  would  place  the  substance  near  the  Rouma- 
nian (Moldavian)  ozocerite  knovra  as  zietrisikite.  It  is 
far  removed  from  such  minerals  as  hatchettite,  mel'.ilite, 
or  mellite,  and  it  is  more  than  likely  that  it  is  different 
from  all  other  hydrocarbons  so  far  described.  It  floats 
on  water  until  fully  saturated,  and  then  sinks,  but 
sparingly  in  the  named  liquid.  It  is  insoluble  in  ether 
and  alcohol,  and  but  slightly  soluble  in  turpentine  or 
carbon  disulphide. 

I  am  proceeding  further  on  the  mineral  by  analyses 
and  for  classification.  Meanwhile,  this  short  descrip- 
tion is  submitted  to  you.  R.  0.  H. 

San  Jose,  Cal.,  March  24,  1920. 


Magnesite  Tarifi"  Bill 

With  regard  to  C.  S.  Maltby's  communication  in 
the  March  20  issue  of  Engineering  and  Mining  Journal 
I  would  like  to  furnish  some  further  amusement  to 
Mr.  Maltby. 

The  two  main  uses  for  magnesite  are  as  a  refractory 
material  and  as  a  chemical  in  the  plaster,  tile,  and 
paper-pulp  business,  with  the  major  consumption  for 
refractory  purposes.  One  of  the  petitioners  for  a 
tariff  on  magnesite  testified  that  in  1917  the  mines  in 
California  and  Washington  produced  316,000  tons.  The 
further  statement  was  made  that  250,000  tons  are  re- 
quired per  annum  by  the  refractory  trade  in  the  United 


States.  The  sworn  statements  of  costs  per  ton  of 
calcined  or  dead-burned  magnesite  of  the  six  largest 
magnesite  producers  in  the  United  States  are  as  follows : 

Northwest  Magnesite  Co $21.09 

Porterville  Magnesite  Co 28.43 

Tulare   Mining  Co 24.97 

Western  Magnesite  Development  Co 24.16 

Whit-  Rock   Mines    28.22 

American  Mineral  Production  Co.  (estimate  of  future 

costs)   23.54 

The  first  and  last  companies  are  situated  in  Wash- 
ington and  the  others  in  California.  I  would  like  to 
ask  Mr.  Maltby  why  the  California  magnesite  mines 
are  net  producing  more  magnesite  than  they  are  at  this 
time,  when  there  is  practically  no  competition  from 
abroad.  The  importations  in  the  last  six  months  of 
1919  were  about  7,500  tons.  Pei'haps  the  answer  is 
found  in  the  cost  figures,  especially  as  one  witness  at 
the  hearings  testified  that  the  Northwest  Magnesite  Co. 
should  produce  dead-burned  magnesite  for  $14.51  per 
ton,  including  depletion  and  depreciation. 

The  uncontroverted  statement  was  made  at  the  last 
hearing  before  the  Senate  committee,  the  information 
being  gathered  in  December,  1919,  and  January,  1920, 
that  the  California  production  was  98  tons  per  day  of 
light-burned  magnesite,  which  would  mean  only  about 
36,000  tons  per  annum,  and  that  279  men  were  em- 
ployed in  this  mining  industry  in  California.  I  would 
ask  Mr.  Maltby  to  explain  how  he  expands  279  men 
into  "a  great  many  miners  in  California  whose  living 
at  the  present  time  is  dependent  on  the  magnesite  in- 
dustry." 

The  California  magnesite  is  much  better  suited  for 
other  purposes  than  for  making  refractory  material. 
The  trouble  with  Mr.  Maltby  and  his  associates  is 
that  they  have  hitched  their  tails  to  the  kite  of  the  pro- 
ducers of  magnesite  for  refractory  purposes,  "which 
is  the  more  important  production  from  a  tonnage  stand- 
point. Would  it  not  have  been  better  if  California  pro- 
ducers had  asked  for  protection  against  Grecian  mag- 
nesite and  the  Washington  producers  for  protection  • 
against  Austrian  magnesite,  and  not  mixed  their  brew 
in  the  same  kettle?  F.  F.  Colcord 

New  York,  N.  Y.,  March  25,  1920. 


Gold  Excise  and  Premium  Proposal 

I  have  just  read  your  interesting  editorial  entitled 
"What  Would  Happen?  '  published  in  Engineering 
and  Mining  Journal  of  March  6.  The  premise  which  you 
have  adopted  affords  a  direct  one  upon  which  to  base 
a  more  detailed  presentation  of  the  solution  of  the 
gold  problem,  and  I  herewith  submit  a  brief  discus- 
sion of  the  editorial. 

Should  the  gold  miners  cease  to  present  their  gold 
to  the  U.  S.  Mint  for  sale  at  $20.67  an  ounce,  they 
would  have  no  market  for  it  at  a  premium  so  long  as 
the  Mint  sells  gold  for  $20.67.  This  must  be  evident; 
consequently,  the  first  step  would  be  to  have  the  Gov- 
ernment stop  all  sales  of  gold  to  the  consumers  of  it 
in  manufactures  and  the  arts.  This  would  immedi- 
ately establish  a  premium  market  for  the  producers' 
gold,  because  it  is  obvious  that  the  consumers  of  gold 
in  manufactures  and  the  arts  would  have  to  purchase 
gold,  and,  if  they  could  not  get  it  from  the  Mint,  would 
have  to  buy  it  elsewhere  at  a  price  dictated  by  the 
law  of  supply  and  demand,  or  consume  gold  coin  of 
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the  United  States.  The  fact  is  that  we  have  no  law  in 
this  country  to  prohibit  the  destruction  of  gold  coin, 
such  as  exists  in  nearly  all  other  nations.  A  large 
amount  of  gold  coin  is  destroyed  even  under  present 
circumstances,  and  if  the  Mint  should  withhold  all 
gold  from  consumption  in  the  arts  and  trades,  that 
action  would  certainly  increase  the  amount  of  gold 
coin  destroyed,  regardless  of  whether  we  had  a  law 
prohibiting  the  same  or  not. 

In  the  event  of  a  premium  market  established  by 
withdrawing  the  sale  of  gold  from  manufacturers, 
the  mere  suggestion  of  such  a  proposal  would  cause 
the  consumers  of  gold  in  manufactures  and  the  arts  to 
hoard  the  metal ;  whereas,  under  the  excise  proposal,  the 
tax  is  imposed  only  upon  the  manufactured  product, 
and,  therefore,  there  will  be  no  incentive  to  hoard  the 
metal  in  anticipation  of  the  excise,  as  it  makes  no  dif- 
ference whence  the  gold  comes.  To  establish  a  condi- 
tion which  would  enable  the  holders  of  old  gold  to 
profit  in  a  speculative  market  would  in  no  way  have 
a  tendency  to  increase  the  production  of  new  gold, 
which  is  the  really  desirable  thing  to  do  at  the  present 
time.  The  market  price  of  gold  would  vary  from 
day  to  day,  which  would  not  only  be  unsatisfactory  as 
a  basis  for  the  producer  of  new  gold,  but  also  from  the 
standpoint  of  the  consumer  in  manufactures  and 
the  arts. 

This  is  the  reason  why  the  excise  and  premium 
proposal  has  many  decided  advantages  over  any  other 
suggestion  which  has  yet  been  pi-esented.  It  merely 
creates  the  machinery  by  which  the  consumer  of  gold 
in  manufactures  and  the  arts  may  pay  more  nearly 
the  cost  of  production  for  his  raw  material.  It  does 
not  change  the  monetary  unit,  because  the  excise  is 
imposed  upon  the  manufactured  article,  and  the  pre- 
mium is  to  be  paid  from  this  special  fund  to  the  pro- 
ducer of  the  new  gold  ounce  in  currency.  If  the 
excise  and  premium  proposal  were  adopted,  the  manu- 
facturer of  gold  would  have  the  advantage  of  know- 
ing that  he  would  be  supplied  with  gold  sufficient  to 
meet  his  requirements  at  definite  and  fixed  cost  to 
him  on  the  manufactured  product,  and  the  producer 
would  also  know  definitely  what  he  was  to  receive 
for  newly  produced  gold.  This  would  have  a  decidedly 
stabilizing  effect  on  the  production  of  both  of  these 
industries. 

The  most  serious  objection,  however,  to  withdraw- 
ing the  sales  of  gold  from  the  trades,  thereby  creating 
a  premium  market,  is  that  the  United  States  would  be 
forced  to  accept  all  of  the  disadvantages  which  would 
accrue  from  a  premium  market  as  against  the  free 
gold  market  which  now  exists.  The  gold  excise  and 
premium  proposal  does  not  affect  the  bullion  price  of 
the  metal  in  the  least,  as  the  Mint  will  continue  to 
sell  gold  to  the  trades  at  the  same  monetary  price  of 
$20.67,  and  this  will  make  possible  the  maintenance 
of  a  free  gold  market.  The  gold  excise  and  premium 
proposal  operates,  therefore,  wholly  outside  of  the 
monetary  circle,  and  is  a  transaction  limited  to  the 
consumer  and  producer  of  gold. 

There  are  some  who  have  drawn  the  conclusion  that 
the  premium  proposal  is  a  subsidy  to  the  gold  pro- 
ducer. This  is  not  so,  because  the  Government  has 
been  and  is  now  subsidizing  the  consumers  of  gold  in 
manufactures  and  the  arts.  The  wholesale  index  price 
number  of  all  commodities  in  1919  was  212,  as  com- 
pared to  100  in  1914,  which  shows,  that  had  gold  in- 


creased in  price  in  conformance  with  all  other  com- 
modities in  the  United  States,  the  gold  producer  would 
have  received  for  his  58J  million  production  in  1919, 
$65,500,000,  or  112  per  cent  more  than  the  monetary 
price  which  he  did  receive.  The  excise  to  be  im- 
posed upon  manufacturers  of  gold  merely  lessens  the 
•amount  of  this  subsidy.  The  $10  e.xcise  is  an  increase  of 
50  per  cent  in  the  price  of  the  metal,  but  all  com- 
modity prices  have  risen  112  per  cent;  consequently, 
the  excise  offsets  only  45  per  cent  of  the  subsidy  now 
in  force,  and  which,  because  of  the 'fact  that  the  Gov- 
ernment sells  gold  to  the  trades  at  the  original  mone- 
tary price,  must  be  and  is  being  met  by  the  producer. 
The  proposal  therefore  cannot  be  construed  as  a  sub- 
sidy to  the  gold  producer.  H.  N.  LAWRia 
Washington,  D.  C.,  March  15,  1920. 


A  Cure  for  Fogged  Lenses 

Many  times  in  mine  surveying,  when  taking  a  transit 
from  a  warm  drift  to  a  cold  one,  the  lenses  and  glass 
portions  of  my  instrument  have  become  fogged,  and  I 
have  often  lost  my  patience  and  valuable  time  at  a 
critical  moment.  Last  month  I  found  a  remedy  for 
fogging.  This  consists  of  nothing  but  the  anti-dim- 
ming  compound  that  was  issued  to  the  boys  in  France  to 
use  on  the  inner  surfaces  and  eyepieces  of  their  gas 
masks  to  prevent  dimming  and  fogging.  This  anti- 
dimming  outfit  comes  in  a  lead  tube  about  the  size  of 
one's  thumb  and  is  wrapped  in  a  small  piece  of  canton 
flannel  that  is  used  to  apply  the  composition,  which 
has  the  appearance  of  white  vaseline.  The  outfit  is 
contained  in  a  tin  box  about  the  size  of  a  shaving  stick. 
One  application  to  the  glass  portions  of  the  instrument 
a  week  will  do  away  with  the  fogging  on  the  outside 
of  the  instrument. 

A  tube  of  this  anti-dimming  compound  was  issued 
with  each  gas  mask,  so  that  it  may  be  possible  to  secure 
a  sample  from  any  ex-A  E  Fer.      FRANCIS  E.  EVANS. 

Picher,  Okla.,  March  11,  1920. 


Conserving  Silver  for  Currency 

It  occurs  to  me  that,  even  if  a  larger  amount  of 
gold  cannot  be  forced  into  use  as  money,  where  it  is 
so  much  needed,  it  should  be  possible  with  more  hope 
of  success  to  attempt  this  in  the  case  of  silver.  On 
account  of  the  present  high  price,  it  might  be  possible 
now  to  go  on  a  two-metal  standard,  in  order  to  pro- 
tect the  general  money  situation  with  a  greater 
reserve  of  hard  money.  If  this  were  not  possible,  why 
could  not  a  start  be  made  by  charging  a  decided  pre- 
mium on  silver  used  in  the  arts,  photography,  and 
articles  of  luxury,  as  compared  to  the  silver  used  for 
money?  Could  not  the  Government  take  silver  produc- 
tion at  current  market  prices  and  charge  a  high  tax  on 
the  amount  used  in  the  arts,  conserving  silver 
for  monetary  purposes  and  also  obtaining  revenue? 

Again,  as  a  further  and  less  reasonable  suggestion, 
is  it  possible  through  some  special  alloying  process 
to  freeze  silver  into  exclusive  use  for  currency?  I 
suppose  if  this  were  possible  it  would  already  be  done, 
particularly  in  France,  in  all  new  coinage.  This  idea 
is  for  the  Government  to  develop  some  special  alloy 
for  its  coinage,  such  that  it  could  not  be  melted  down 
and  used  for  any  other  purpose.  F.  W.  P. 

Boston,  Mass.,  March  9,  1920. 
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Sulphatizing  Roasting  of  Basic  Mill  Tailings 

Method  Developed  by  Shannon  Copper  Co.,  Clifton,  Ariz.,  Followed  by  Precipitation  on  Iron, 

Allowed  1  Per  Cent  Material  To  Be  Treated  at  a  Cost  of  13c. 

Per  Pound  of  Copper  Produced 

By  Walter  L.   Maxson 

Research  Engineer,  New  Jersey  Zinc  Co..  Palmerton,  Pa. 
Written  exclusively  for  Engineering  and  Mining  Journal 


10W-GRADE  copper  ores  too  basic  for  direct  acid 
leaching  offer  a  wide  field  for  metallurgical  inves- 
-itigation.  Among  other  processes,  sulphatization 
and  direct  water  leaching  has  been  the  object  of  a 
great  deal  of  experimental  work.  The  tests  of  the 
Shannon  Copper  Co.  at  Clifton,  Ariz.,  were  noteworthy, 
inasmuch  as  this  process  was  developed  to  the  stage 


to  the  mill,  the  surface  of  the  tailing  pond  being  ap- 
proximately three  hundred  feet  below  the  leaching-plant 
bins.  The  tailings  were  excavated  by  a  drag  scraper, 
operated  by  a  steam  hoist,  with  particular  care  to  cut 
the  sand  and  slime  strata  in  such  a  way  as  to  give  a 
well-mixed  feed.  The  scraper  dumped  into  the  boot  of 
a   bucket    elevator    which    discharged    into    side-dump 


TAILING    DUMP   OF   THE    SHANNON   COPPER   CP    EXCAV.A,TING  EQUIPMENT  SHOWN  IN  CENTER 


where  a  plant  of  150  tons'  capacity  was  in  operation  for 
over  a  year.  The  pioneer  work  was  carried  out  by  F.  S. 
Schimerka,  and  included  tests  of  long  duration,  using 
multiple-hearth  furnaces  three  and  nine  feet  in  diameter. 

The  developed  process  consisted  of  a  slew  oxidiz- 
ing roast,  using  iron  pyrite  as  an  addition  ag^ent.  The 
copper  sulphate  was  leached  from  tho  calcine  in.  a  Dorr 
continuous  counter-current  washing  system,  and  the 
liquors  were  precipitated  on  scrap  iron. 

Over  a  million  tons  of  tailings  averaging  1  per  cent 
copper  were  available.     These  lay  in  a  canyon  adjacent 


railway  cars.  This  equipment  required  an  operating 
crew  of  three  men  and  had  a  capacity  of  approximately 
135  tons  a  day. 

Loaded  cars  were  switched  to  the  storage  bins,  the 
latter  of  three  hundred  tons'  capacity.  The  feed  passed 
a  1-in.  round-bar  grizzly,  better  to  mix  the  sand  and 
slime  and  to  remove  foreign  material.  The  feed  hop- 
pers directly  beneath  the  grizzlies  were  of  five  tons' 
capacity,  and  had  a  cross-section  area  of  nine  square 
feet.  The  feed  column  rested  on  a  steel  apron  conveyor, 
no   trouble  being  experienced   from   the   moist   charge 
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hanging  up  in  the  hoppers.  The  apron  conveyors  were 
replaced  by  30-in.  rubber  conveyor  belts  driven  by  17-in. 
pulleys  and  supported  by  closely  spaced  rollers  beneath 
the  hopper  opening.  This  arrangement  gave  a  steady 
stream  of  feed,  which  was  absolutely  necessary  to  in- 
sure even  mixing  of  the  tailings  and  the  sulphide  ore. 

The  Shannon  ores  were  graded  as  oxide  and  sulphide. 
The  former  occurred  in  a  gangue  of  altered  limestone 
and  decomposed  porphyry;  the  latter  was  mainly  chalco- 
cite,  with  iron  pyrite  in  porphyry  gangue.  Some  cuprite 
and  native  copper  was  also  present.  Mill  tailings  were 
used  for  e.xperimental  work.  The  following  analysis 
represents  the  average  percentage  composition  for  one 
year:  Cu,  1.07;  SiO^  61.88;  Fe,  8.98;  S,  0.98;  Al.O^, 
13.32;  CaO,  2.57;  MgO,  2.18;  Zn,  trace;  Mn,  trace. 

The  distribution  of  the  copper  is  shown  by  a  typical 
screen  analysis  as  follows: 

TABLE   I.     DISTRIBUTION   OF  COPPER   IN   VARIOUS  SIZES 


Per  Cent 

Total  Cu, 

Oxide  Cu, 

Total  Cu 

Grams 

Mesh 

Per  Cent 

Per  Cent 

asOmde 

11.7 

on      28 

1    12 

0  66 

59.0 

35.1 

28  to     48 

0  98 

0  62 

63.3 

17.9 

48  to     65 

0  76 

0  54 

71.0 

12.7 

65  to    100 

0  70 

0  56 

80.0 

8.3 

100  to    150 

0  83 

0.64 

77.1 

5.9 

150  to   200 

0  84 

0  70 

83.4 

8.4 

Minus    200 

1    74 

1   44 

82.8 

100.0 

Total.  ,  .  . 

0  96 

0  67 

69  8 

The  sulphide  ore  (from  the  Gleeson  mine)  averaged 
45  to  48  per  cent  sulphur  and  42  to  44  per  cent  iron. 
This  was  screened  through  li-in.  round  holes  and  dry 
ground  to  minus-100  mesh  (65  per  cent  minus-200 
mesh)  in  a  3  X  5-ft.  ball  mill.  The  ground  ore  was  fed 
to  the  conveyor  system  by  an  18-in.  belt  feeder.  An 
average  of  1.5  tons  was  used  daily. 

The  roaster  merits  particular  attention,  as  it  em- 
bodied several  novel  features.  Of  the  McDougall  type, 
24  ft.  inside  diameter,  it  had  ten  roasting  hearths  and 
one  air  pre-heating  hearth,  the  effective  hearth  area 
being  2,580  sq.ft.  Two  fire  boxes,  180  deg.  apart,  de- 
livered pre-heated  air  to  the  ninth  hearth.  The  walls 
were  double,  the  inner  wall,  13  in.  thick,  consisting  of 
red  brick  separated  by  a  4-in.  air  space  from  the  outer 
wall,  8  in.  thick,  of  hollow  tile.  The  hearths  were  of 
reinforced  concrete,  except  the  tenth,  which  was  com- 
posed of  cast-iron  plates,  and  all  the  hearths  were  sup- 
ported by  steel  beams  carried  on  rollers  bearing  on 
plates  set  in  the  inner  wall.  No  indication  of  failure 
of  either  hearths  or  beams  was  noticeable  after  a  year's 
service.  The  usual  sand-seal  joint  was  used  around  the 
central  shaft  on  outside  drop  hearths,  and  the  center 
drop  hearths  had  a  2-in.  expansion  joint  around  the 
periphery,  sealed  by  cast-iron  shiplap  plates  loosely 
strapped  together.    These  made  a  satisfactory  seal. 

The  main  shaft  of  the  furnace  was  an  18-in.  (outside 
diameter)  mild  steel  pipe  1  in.  thick.  Two  stubs  were 
welded  to  the  shaft  on  each  hearth  to  serve  as  supports 
for  the  5-in.  extra-hea\'j'  pipe  used  as  rabble  arms.  The 
top  hearth  carried  four  arms  to  equalize  the  loading 
caused  by  damp  feed.  The  entire  weight  of  the  shaft 
was  carried  by  steel  ball  bearings,  later  replaced  by  b 
step  bearing  made  up  of  a  fiber  disk  between  two  hard- 
ened steel  disks.  Horizontal  thrust  was  taken  by  collars 
at  the  top  and  bottom.  Rabbles  of  sheet  steel  were  used 
on  all  hearths  except  numbers  one  and  two,  where 
special  abrasion-resisting  metal  was  used. 

The  roaster  operated  under  induced  draft  produced 
by  a  42-in.  fan.  The  path  of  the  air  was  downward  be- 
tween the  walls,  beneath  the  cast-iron  tenth  hearth, 
against  which  it  was  baffled,  and  around  the  sides  of 


the  fire  boxes  to  meet  the  oil  flame  from  the  burner. 
The  heated  air  passed  to  the  ninth  hearth,  upward 
through  the  roaster,  and  was  exhausted  vertically  from 
the  top  hearth  and  downcast  into  a  dust  chamber  of 
hollow  tile,  from  which  it  was  drawn  by  the  fan.  The 
calcine  discharged  from  a  self-sealing  hopper  into  two 
30-ft.  screw  conveyors  leading  to  the  leaching  section. 
These  conveyors  were  replaced  by  a  26-in.  revolving 
pipe,  which  was  later  replaced  by  a  launder  delivering 
directly  into  a  leaching  drum.  Operating  with  only  one 
fire  box  was  also  found  possible,  thus  effecting  a  con- 
siderable saving  in  fuel. 

The  conditions  tending  to  a  maximum  conversion  of 
copper  to  copper  sulphate  are:    Copper  in  the  form  of 
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oxide,  energetic  catalyzers  (as  ferric  iron  and  silica) 
for  the  oxidation  of  sulphur  dioxide,  and  such  concen- 
tration of  sulphur  trioxide  in  contact  with  the  ore  and 
the  catalyzers  as  will  give  sulphatization  of  the  oxide. 
In  general,  copper  sulphate  may  be  formed  through  the 
following  reactions  in  the  presence  of  iron  pyrite  and 
catalytic  agents: 

I.  CuCO,  Cu(OH),  +  heat  =  2CuO  +  CO,  +  H,0. 

II.  CuSiO^  2H,0  +  heat  =  CuO  +  SiO,  +  2H,0. 

III.  2CuS  +  heat  +  0,  =  Cu,S  +  SO,  above  357 
deg.  C.  2CU..S  +  50,  =  2CuO  +  2CuS0.  below  500 
deg.  C.    Cu.S  +  20,  =  2Cu0  +  SO,     above  500  deg.  C. 

IV.  4FeS,  +  lid,  ^  2Fe,0,  +  830,. 
Intermediate  products  may  be:    Fe.Oj.SO,  =  Fe,0, 

+  SO,  above  530  deg.  C.  4FeSo,  -f  0.  =  2Fe,0,. 
2S0,  above  480  deg.  C.  Fe,  (SO,)^  =  FeA  +  3S0,  be- 
tween 492  and  560  deg.  C. 

V.  FeA. SO,  =  FeA  +  SO,    above  530  deg.  C.  CuO 
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+  S0,  =  CuSO,.  3CuO  +  Fe,(SO,),=  FeA  +  3CuS0.. 

VI.  SCuFeS,  4-  heat  +  90,  =  Cu,S  +  3FeS0.  + 
CuSO.  +  SO,.  4Cu,S  +  4FeS0,  +  110,  =  8CuS0,  + 
2Fe,03     above  590  deg.  C. 

Magnesium,  lime,  zinc,  and  manganese  may  also  be 
sulphatized.  Dissociation  of  copper  sulphate  takes  place 
above  650  deg.  C,  mainly  as  follows: 

2CuS0.  =  CuO.CuSO,  +  SO3 
CuO.CuSO.  +  SO3  =  2CuO  +  2SO3 

With  a  given  ore  and  roaster  it  is  absolutely  necessary 
to  establish  certain  empirical  conditions  in  order  to 
maintain  a  high  average  conversion.  The  following 
table  of  operating  data  covers  the  conditions  as  devel- 
oped for  this  particular  roaster  and  ore: 

T.\BLE    II.     OPERATING    DAT.4    .\T   SHANNON    PLANT 

Feed  average.  1 5  per  cent,  moisture 

Tonnage,  1 1 0  dry  tons  per  day 

Sulphide  ore,  I  S  tons  daily 

Fuel  oil,  5  gal.  per  ton 

Temperature,  521  deg.  C.  (air  entering  ninth  hearth) 

Roaster  speed,  I  r.p.m. 

Treatment  time,  8  hours 

Depth  of  charge,  2.92  in. 

Hearth  area,  2.580 sq.ft.  (23.  4  sq.ft.  per  ton  per  day) 

Pre-heated  air.  133  deg.  C.  (by  radiation) 

Gas  volume.  6,8C0  cu  ft.  per  min.  at  1 9 1  deg.  C.  =  93,700  cu.ft.  per  ton 

S02  in  flue  gas,  less  than  0   10  per  cent 

Gas  velocity,  maximum  4.4  ft.  per  sec,  fire  box  opening  ninth  hearth:  minimum 

0.31  ft.  per  sec.  in  dust  chamber,  1.48  ft.  per  sec.  in  upcast  flue  from  top 

hearth 
Flue  dust,  0.8  per  cent  of  total  tonnage 
Temperature  of  calcine,  470  deg.  C. 

Average  Results 
Total   Cu  in  feed.  0.85  to  1.00  per  cent 
Water  soluble,        55     to    62     percent 
Sulphatization,       88     to    97     per  cent 

The  above  data  were  determined  mainly  as  a  result 
of  the  following  tests: 

Rate  of  Feed — The  roaster  was  designed  to  treat  150 
tons  per  day,  but  this  was  limited  to  110  tons  by  the 
leaching  capacity  and  by  the  increase  of  moisture  con- 
tent in  the  tailings.  A  maximum  of  176  dry  tons  was 
treated,  although  this  was  sandy  material  carrying 
only  7  per  cent  moisture. 


SIDE    VIEW    OF    TAILING"     DUMP    FROM    SLAG 
DUMP  LEVEL 

Amount  of  Sulphur — The  sulphur  added  to  the  feed 
was  an  amount  such  that  the  percentage  of  copper  plus 
0.4  equaled  the  percentage  of  sulphur.  Above  this  amount 
the  sulphatization  decreased,  the  temperature  of  the  cal- 
cine exceeded  (at  times)  the  decomposition  temperature 
of  copper  sulphate,  and  control  was  difficult.  With  de- 
creasing amounts  of  sulphur  the  sulphatization  was  high 
(98  per  cent),  but  there  was  less  ferric  iron  in  the 
calcine,  and  the  water-soluble  content  was  low. 


Volume  of  Air  Draivn  Over  the  Charge — The  limiting 
factor  here  is  the  ore-fuel  ratio,  which  bears  a  direct 
relation  to  the  volume  of  air.  The  air  used  was  a  mini- 
mum to  give  best  average  results.  For  a  given  set  of 
conditions  the  volume  was  decreased  until  maximum 
sulphatization  was  obtained.  In  general,  when  treating 
slimes  (with  higher  copper  sulphide  content)  a  greater 
volume  of  air  was  necessary. 

Rate  of  Rabbling,  Depth  of  Charge,  atid  Treatment 
Time — These  are  interdependent  for  a  given  tonnage. 
Operating  at  one  revolution  in  75  sec,  with  a  depth  of 
bed  approximately  3f  in.,  and  with  a  treatment  time  of 
10  hours,  extractions  and  sulphatization  were  low.  There 

TABLE  III.     TEST  NO.  I.    FEED  7  PER  CENT  H2O.    TOTAL  COPPER 
0.98  PER  CENT;  OXIDE  COPPER  0.54  PER  CENT 

Building  temperature,  31  deg.  C. 
Gas  volume,  6,890  cu.ft.  per  min. 
Pre-heated  air,    I  1 0  deg.   C. 
Pre-heated  gases,  482  deg.  C. 
Flue  gas,  I  60  deg.  C. 


Gas 

Calcine 

Water 

Oxide 

Hearth 

Temp., 

Temp.. 

Sol.  Cu, 

Cu,l 

No. 

Deg.C. 

Deg.  C. 

Per  Cent 

Per  Cent 

2 

193 

120 

0  9 

0.52 

4 

263 

230 

0.3 

0  55 

6 

409 

411 

27.2 

0.67 

7 

434 

493 

54.7 

0  72 

8 

430 

519 

55  5 

0.89 

10 

385 

443 

62  3 

0.91 

Calcine  from  floor  No.  4  showed  clean  pyrite. 

Calcine  from  floors  Nos.  5  and  7  showed  no  pj-rite:  SO2  fumes  strong. 

Calcine  from  floors  Nos.  8  and  1 0,  little  SO2. 

It  was  apparent  that  evolution  of  sxilphur  dioxide  was  well  under  way  on 
hearth  No.  6  with  a  greater  part  of  the  copper  sulphate  formed  between  No  - 
and  No.  7. 

TEST  NO.  2 

Feed  15  per  cent  n,0.    Total  Cu.  0.81  per  cent;  oxide  Cu,  0.43. 

Building  temperature,  35  deg.  C, 

Gas  volume,  6,890  cu.ft.  per  min. 

Pre-heated  a;r,  I  33  deg.  C. 

Pre-heated  gases,  521  deg.  C. 

Flue  gas,  191  deg.  C. 


Gas 

Hearth 

Temp 

No. 

Deg.  C. 

2 

211 

4 

296 

6 

468 

7 

521 

8 

510 

10 

481 

Calcine 

Water 

Oxi„ 

Temp  . 

Sol.  Cu, 

Cu, 

Deg.C. 

Per  Cent 

Per  Cen 

2%  H2O 

0.39 

258  deg.  C. 

0  2 

0.42 

549 

46,2 

0.47 

561 

57  3 

0.52 

502 

59.1 

0.61 

473 

55.3 

0.69 

Gas 

Calcine 

Water 

Oxide 

Temp., 

Temp., 

Sol.   Cu, 

Cu, 

Deg.C. 

Deg.  C. 

Per  Cent 

Per  Cent 

227 

168 

361 

380 

7.4 

505 

621 

61.3 

0.66 

570 

604 

69.4 

0.68 

563 

591 

64.3 

0.70 

503 

490 

62.4 

0.72 

Calcine  from  hearth  No-  4  showed  pyrite  undecomposed. 
Calcine  from  hearth  No.  6  evolved  8O2  strongly  and  showed  some  ferric  iron. 
Calcine  from  hearth  No.  7  showed  increased  amount  of  ferric  iron. 
Calcine  from  liearth  Nos.  8  and  1 0,  practically  no  SO2  evolved. 

TEST  NO.  3 
Feed  13  per  cent  lUO.    Total  Cu.  0,92  per  cent;    oxide  Cu,  0.61. 
Building  temperature,  28  deg.  C. 
Gas  volume,  6,800  cu.ft.  per  min. 
Pre-heated  air,  1 46  deg.  C. 
Pre-heated  gases,  565  deg.  C. 
Flue  gases,  242  deg.  C. 

Hearth 
No. 
2 
4 
6 
7 
8 
10 

Calcine  from  hearth  No.  2  showed  undecomposed  pyrite. 
Calcine  from  hearth  No.  4,  strong  evolution  of  SC2.  , 

Calcine  from  hearth  No.  7.  slight  evolution  of  SO2. 
Ferric  iron  abundant  on  hearth  Nos.  6,  7.  8,  9,  10. 

was  apparently  no  ferric  iron  in  the  calcines,  and  some 
magnetic  iron  could  be  separated.  The  roaster  was 
overloaded.  These  tests  were  repeated  with  an  in- 
creased volume  of  air,  giving  increased  extraction  and 
sulphatization,  but  with  a  high  fuel  ratio.  Operating 
at  one  revolution  in  45  sec,  with  a  depth  of  bed  ap- 
proximately If  in.  (80  ton  per  day  feed),  and  a  treat- 
ment time  of  6  hours,  the  extraction  was  a  little  below 
normal.  Sulphatization  was  high,  as  was  the  ferric  iron 
content,  but  the  calcine  was  decidedly  cooler  for  a  given 
operating  temperature. 


872 


Engineering    and    Mining    Journal 


Vol.  109,  No.  15 


Operating  Temperatures — The  tests  shown  in  Table 
III,  each  covering  such  a  period  of  time  as  to  give,  com- 
parable results,  were  deciding  factors  in  establishing 
operating  temperatures. 

Apparently  some  basic  copper  sulphate  was  forming 
between  the  eighth  and  tenth  hearths. 

Discussion  of  Test< — The  conclusions  dravra  from 
these  tests  were,  that  to  obtain  maximum  conversion 
to  copper  sulphate  it  would  be  desirable  to  distribute 
the  reaction  zone  over  several  hearths,  to  take  full  ad- 
vantage of  the  slower  evolution  of  sulphur  dioxide  in 
the  presence  of  catalyzing  agents.  Heating  rapidly  to 
reaction  temperature  appeared  to  give  a  maximum  con- 
centration of  sulphur  dioxide  higher  in  the  furnace,  and 
the  over-all  conversion  was  lower.  The  recovery  of 
sulphide  copper  was  somewhat  higher  at  the  higher 
temperatures,  but  there  was  some  tendency  to  form 
basic  sulphates.  When  the  temperature  was  low,  the 
over-all  efficiency  of  the  roaster  was  low,  damp  feed 
being  discharged  to  the  third  hearth,  and  even  though 
the  evolution  of  SO,  was  distributed  over  several 
hearths,  the  ore  apparently  had  not  reached  such  a 
temperature  as  would  allow  active  reaction. 

The  ignition  temperature  of  pyrite  is  given  as  325 
deg.  C.  and  that  of  chalcocite  as  430  deg.  C.  The  de- 
composition temperature  of  copper  sulphate  is  650  deg. 
C,  and  of  iron  sulphate,  590  deg.  C.  Thus  it  would 
appear  that  maximum  conversion  might  be  obtained 
between  590  deg.  and  650  deg.  However,  with  a  roaster 
of  this  type,  if  operated  over  this  temperature  range, 
the  reaction  zone  is  high  in  the  roaster,  and  the  sulphur 
dioxide  concentration  is  high  on  the  upper  hearths 
where  the  ore  has  not  had  the  benefit  of  long  contact 
with  the  oxidizing  atmosphere.  If,  however,  the  gases 
in  the  roaster  might  be  reversed  and  down-drafted,  thsn 
a  quick  heating  up  to  reaction  temperature  wou'.d  give 
an  opportunity  to  utilize  the  sulphur  dioxide  as  it  passed 
over  the  well-heated  ore  on  the  lower  hearths.  In  this 
connection  the  practice  of  using  pressure  on  the  fur- 
nace might  be  advocated,  to  eliminate  the  possibility 
of  drawing  in  false  air.  A  furnace  of  this  same  general 
type,  with  a  dovraward  passage  of  pre-heated  air,  oper- 
ating under  pressure,  would  offer  interesting  possi- 
bilities. 

The  ore-fuel  ratio  obtained  was  satisfactory,  and  the 
pre-heating  device  was  a  distinct  saving  in  thermal 
efficiency.  It  would  bs  of  interest  to  compare  a  roaster 
of  this  type  with  a  well-insulated  steel-shell  roaster  of 
the  Wedge  type,  using  a  heat  interchanging  system  as  a 
means  of  pre-heating  tha  air. 

Leaching  was  carried  on  in  a  Dorr  continuous  coun- 
ter-current washing  system.  The  equipment  consisted 
of  a  wooden-lined  pebble  mill  4  ft.  in  diameter  by  5  ft. 
long,  an  acid-proof  Dorr  classifier  27  in.  wid3  by  41  in. 
long,  of  three  decks;  three  acid-proof  thickeners  12  x 
18  ft.  in  diameter,  three  4-in.  acid-proof  diaphragm 
pumps  for  handling  slime  pu'p,  and  two  acid-proof 
centrifugal  pumps  for  handling  liquors. 

The  separation  of  the  metal  depends  upon  thi  co-n- 
plete  solution  of  the  copper  sulphate  and  dilution  of  the 
'•esulting  pulps.  Originally,  the  calcine  was  nixed  wit'.i 
weak  solution  in  a  concrete  box,  the  pulp  discharging 
to  the  first  deck  of  the  classifier.  The  slimes  separated 
from  the  sards  by  the  classifier  passed  to  tho  t'.iickcning 
system,  together  with  the  copper-bearing  solution  washed 
from  the  sands.  The  design  was  based  upon  tha  as- 
sumption   that   the   copper   sulphate   dissolved   almost 


immediately  after  the  calcine  was  pulped.  Considerable 
experimental  work  showed  that  solution  was  slow  up  to 
45  min.,  but  if  the  calcine  was  ground  to  pass  10  mesh 
to  break  up  agglomerated  particles,  the  solution  time 
was  reduced  to  4  min. 

As  a  result  of  these  tests  a  wooden-lined  drum  was 
installed  for  grinding  the  calcine  under  water  with 
pebbles.  The  speed  of  the  classifier  was  also  altered 
to  10  strokes  per  min.,  as  against  12  formerly.  This 
increased  the  treatment  time  in  the  classifier  from  4  to 
6  min.,  and  with  approximately  2  min.  in  the  grinding 
drum,  the  loss  of  soluble  copper  was  reduced  from  20 
to  7  per  cent.    This  represented  an  increase  in  recovery 
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of  2.4  lb.  per  ton,  based  upon  0.5  per  cent  soluble  coppe*- 
in  the  calcine.  The  sands  were  dewatered  to  25  per 
cent  moisture  on  each  deck  of  the  classifier.  The  dis- 
charged sands  averaged  less  than  11  per  cent  of  minus- 
100  mesh  material.  The  sand  tailings  were  reduced 
to  as  lew  as  0.015  per  cent  soluble  copper  for  a  period 
covering  several  days. 

Shannon  siime,  calcined,  required  7  sq.ft.  of  settling 
area  per  ton  at  64  deg.  C,  and  17  sq.ft.  per  ton  at  27 
deg.  C.  The  temperature  obtainable  at  the  first  thick- 
ener depended  upon  the  amount  of  solution  advanced 
from  the  classifier.  To  maintain  a  low  solid  content  in 
the  liquors  to  the  precipitation  tanks,  it  was  necessary 
to  limit  the  amount  of  wash  water.  This,  in  turn, 
limited  the  separation  of  copper  by  dilution  and  in- 
creased the  less  in  tailings.  The  original  estimate  of 
20  per  cent  slime  in  the  tailing  dump  was  about  10 
p:r  c;::t  lew. 

Clear  liquors  for  precipitation  were  maintained  until 
th3  installation  cf-  the  grinding  drum  permitted  of 
nearly  complete  separation  of  all  cf  the  slimes.     On  a 
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oasis  of  27  deg.  C.  as  the  operating  temperature  of  the 
first  thickener,  a  28-ft.  thickener  would  have  been  neces- 
saiy  to  handle  this  slime  tonnage.  This  matter  was 
under  consideration  when  the  plant  ceased  operations 
in  January,  1919.  The  slimes  were  easily  thickened  to 
50  per  cent  solids  by  controlling  the  diaphragm  pumps. 


ROASTER   DURING   CONSTRUCTION  PERIOD.      FIREBOXES 

AT   LEFT    AND   RIGHT.    CONCRETE   L-AUNDERS    FOR 

SCREW  CONVEYORS,  .AN'D  DORR  CLASSIFIER 

The  sli'^e  discharged  to  waste  averaged  0.02  per  cent 
soluble  copper.  The  sand  and  slime  tailings  were  com- 
bined and  discharged  by  launders  to  a  tailing  dam  in 
the  canyon  below  the  plant. 

Small-scale  leaching  tests  made  on  the  sands  a^d 
slimes  combined  gave  an  increased  extraction  of  10.45 
per  cent  copper,  with  a  consumption  of  3.62  grams  of 
3  per  cent  sulphuric  acid  per  gram  of  copper.  Tailings 
before  calcination  require  approximately  8i  grams  of 
sulphuric  acid  per  gram  of  copper. 

Fresh  water  was  added  at  the  third  thickener  and  at 
the  last  deck  of  the  classifier.  Increased  extraction  of 
copper  from  basic  salts  and  oxides  in  the  calcine  was 
obtained  by  using  as  wash  water  the  residual  liquors 
from  precipitation,  carrying  some  ferric  iron.  Possible 
reactions  are: 

Fe.O^.SSO^  -f  CuO  =  CuSO.  -f  Fe,0,.2S03 
Fe,(S0,)3  +  CuS  +  30  +  H,0  =  CuSO,  + 

2FeS0,  +  H,SO, 
Fe,(S0j3  +  Cu,S  =  CuSO.  -f  2FeS0,  +  CuS 

The  precipitating  system  consisted  of  tanks  with 
false  slatted  bottoms,  upon  which  the  iron  rested.  The 
true  bottoms  sloped  to  the  discharge  gates,  and  the  pre- 
cipitate was  discharged  into  launders  by  washing  it 
from  the  iron  with  water.  The  precipitate  launders  led 
to  decanting  tanks  and  drying  platforms,  where  the 
cement  copper  was  air  dried  prior  to  shipment.  The 
tank  arrangement  was  very  flexible  and  eliminated  re- 
handling  of  iron.  It  required  six-man-hours  to  clean  one 
tank.  All  scrap  iron  was  handled  by  hand.  After  pre- 
cipitation, the  residual  liquors  were  collected  by  a  sys- 
tem of  launders  and  pumped  to  a  storage  tank,  from 
which  they  ran  by  gravity,  for  washing  calcine. 

An  average  of  205  tons  of  solution  was  precipitated 
per  day,  yielding  a  pregnant  liquor  of  0.3  per  cent 


copper.  This  was  precipitated  on  iron  to  an  average  of 
30  parts  per  million,  requiring  1.6  lb.  of  scrap  iron  per 
pound  of  copper.  The  precipitate  obtained  averaged  as 
follows  for  twenty-four  shipments:  Copper,  60.4  per 
cent;  moisture,  35.4  per  cent;  iron  compounds,  7.9; 
metallic  iron,  0.8;  sulphur,  1.4;  insoluble,  10.4. 

The  free  acid  in  the  strong  liquors  was  less  than 
0.005  per  cent,  and  the  flow  of  the  strong  liquors  was 
changed  daily  so  as  to  pass  them  over  freshly  cleaned 
iron.  Fine  sci-ap  iron  was  used  for  the  strongest  liquors. 
Precipitate  from  these  first  tanks  ran  as  high  as  74  per 
cent  copper.  Tests  were  made  on  improving  the  average 
grade  of  precipitate  by  washing  it  on  a  copper  screen. 
This  yielded  a  product  averaging  74.5  per  cent  of  copper, 
the  separated  product  being  mainly  iron  and  silica. 

The  operating  figures  for  the  period  from  July,  1918, 
to  Januaiy,  1919,  were  as  follows:  Operating  days, 
139.13;    tons    treated,    12,599;    copper    delivered,    lb., 


THICKENER   AND   ROASTER   BUILDING 

169,621 ;   pounds   per  ton,    13.46 ;   extraction,   per  cent, 
67.31. 

Expense  of  excavating,  roasting  and  leaching  110  tons 
daily,  yielding  13.46  lb.  copper  per  ton,  or  44,400  lb.  per 
30-day  month: 


Power,  77  hp.  at  $9 .  45  per  hp.-month 

Insurance,  depreciation,  analysis  and  supplies S400.  00 

Switching,  1 20  cars  at  $2.50 300.00 

Fuel  oil,  5  gal.  14  deg.  per  ton,  at  $2.76 1,085.00 

Sulphide  ore,  45  tons  at  $7,78 350.00 

Scrap  iron,  1.6  lb.  per  lb.  copper  at  1  c.  per  lb 7 1 1 .  00 


Labor 

Roasting  and  leaching  (six  men) 85J[ .  40 

Excavating  (three  men) 

General  (five  men) 

Miscellaneous 

Supplies 

Repairs  and  replacements 


398.70 
604.50 


50.00 
360.00 


$727  Oo 


$2,846  00 


1,854  60 


410.00 

Total $5,837   60 

Cost  per  lb.  of  copper  reduced I  3 . 1 6c. 

Note:     Wage  scale  is  based  on  34c,  copper. 

It  would  be  diflScult  to  compare  the  operations  of  a 
unit  of  this  size  with  those  of  much  greater  magnitude, 
such  as  the  plants  at  Ajo  and  Anaconda.  But,  at  the 
same  time,  if  the  true  nature  of  the  Shannon  oxidized 
ores  be  given  consideration,  the  results  obtained  were 
not  without  significance. 

The  full  possibilities  of  sulphatizing,  roasting  and 
leaching  (either  by  water  or  acid)  have  not  been  fully 
realized,  and  the  future  affords  opportunities  for  a  large 
amount  of  profitable  development.  ' 
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Ore  Deposition  in  the  Warren  District,  Arizona 

Geological   Factors,   Including   Formation,   Faults,  Fractures,    Crushed   Zones,   Bedding,  and 

Porphyry  Intrusions,  Have  Influenced  the  Position,  Extent,  and  Richness 

Of  Copper  Deposits  in  This  Region 

By  Graham  John  Mitchell 

Written  exclusively  for  Engineering  and  Mining  Journal 


THE  copper  deposits  of  the  Warren  district, 
Bisbee,  Ariz.,  present  a  field  for  varied  and  in- 
teresting geological  investigation.  The  work  of 
F.  L.  Ransome  and  others  has  covered  the  area  in  an 
able  manner.  However,  as  development  of  knowTi  ore- 
bodies  and  prospecting  in  new  ground  progresses,  de- 
tails of  geological  structure  and  mode  of  occurrence  of 
ore  are  disclosed  which  bear  recording.  Observations 
extending  over  a  period  of  eighteen  months,  during 
which  a  detailed  studj-  has  been  made  of  this  district, 
are  the  basis  of  this  article. 

The  largest  tonnage  of  copper  ore  mined  in  the  War- 
ren district  has  come  from  the  various  Paleozoic  lime- 
stones. The  capping  quartzite  has  contributed  a  small 
amount,  as  has  also  the  poi-phyry.  Comparatively  recent 
development  of  the  Copper  Queen's  Sacramento  Hill  ore- 
body  has  proved  the  importance  of  this  porphyry  stock 
as  a  source  of  copper. 

Abrif/o  (Cawbrian)  Limestone — The  upper  beds  of 
the  Abrigo  limestone  have  produced  a  considerable 
tonnage  of  ore.  The  copper  sulphides  and  oxides  occur 
bedded  with  irregular  replacements  along  faults  and 
fractures  cutting  the  beds.  The  less  impure  limestone 
members  are  the  most  susceptible  to  copper  mineraliza- 
tion. Stratification  and  lamination  of  the  rocks  have  in 
many  instances  been  preserved. 

Capping  Quartzite — A  quartzite,  from  one  to  twelve 
feet  thick,  is  the  only  stratigraphic  representative  of  the 
geological  time  interval  between  the  Cambrian  (Abrigo 
limestone)  and  the  Devonian  (Martin  limestone)  in  the 
district.  The  varying  thickness  of  this  member,  and 
the  fact  that  sometimes  beds  in  the  upper  Abrigo  near 
the  quartzite  horizon  have  been  silicified  so  as  to  simu- 
late true  quartzite,  add  uncertainty  to  the  use  of  this 
formation  as  an  index  bed.  Howevei",  it  is  possible  that, 
by  a  petrographic  study  of  the  quartzite  and  silicified 
limestone,  criteria  will  be  found  which  will  aid  in  their 
differentiation. 

The  quartzite  has  acted  as  a  host  for  mineral  deposi- 
tion, sometimes  being  entirely  replaced  by  pyrite  and 
chalcopyrite.  Partial  replacement  of  the  quartzite  by 
pyrite  is  a  common  feature.  Native  copper,  cementing 
the  quartz  grains  and  filling  fractures  in  the  rock,  has 
been  noted  in  a  number  of  instances. 

Martin  (Devonian)  Limestone — The  Martin  limestone 
is  one  of  the  main  productive  horizons,  having  con- 
tributed a  large  proportion  of  the  ore  thus  far  mined. 
The  deposits  form  irregu'ar  replacements,  conforming 
more  or  less  to  the  bedding  in  the  limestone,  their  great- 
est dimensions  being  in  or  near  the  horizontal  plane. 
Deposition  in  this  formation  has  also  taken  place  along 
faults,  fractures,  and  sheared  zones,  the  deposits  taking 
the  form  of  irregular  pipes  or  chimneys.  The  lower 
and  upper  portions  of  the  Martin  formation  are  the  most 
extensively  mineralized.  The  copper  minerals  include 
bornite,  chalcopyrite,  covellite,  chalcocite  (both  stee'y 
and  sooty),  malachite,  cuprite,  azurite,  native  copper, 
and  chrysocolla. 


Escabrosa  (Mississippian)  Limestone — The  Esca- 
brosa  and  Martin  limestones  are  the  large  ore-producing 
formations.  The  deposits  in  the  Escabrosa  are  of  the 
same  type  as  those  found  in  the  Martin,  although  the 
more  massive  limestone  of  the  former  does  not  alwavs 


FIG.     1.       COLUMN.^R    SECTION     OF     THE     SEDIMEXT.\KY 

KOCKS  OF  THE   BISBEE  QUADRANGLE.      MODIFICATION 

OF  SECTION  BY  F.   L.  RANSOJIE,  U.  S.   G.  S.  FOLIO  NO. 

112.     CROSSES  INDICATE  PRINCTP.\L  ORE  HORIZONS 

leave  traces  of  bedding  in  the  ore,  as  is  so  often  the  case 
with  the  Martin.  The  blanket-like  deposits  are  of  vary- 
ing dimensions,  but  here  also,  as  in  the  case  of  ore  in 
the  Martin,  the  greatest  extent  is  in  or  near  the  hori- 
zontal. Deposits  are  also  found  in  the  Escabrosa  along 
closely  spaced  faults  and  fractures  where  the  rock  has 
been  crushed  and  broken,  thus  offering  openings  tor  the 
copper-bearing  solutions.  Orebodies  of  this  tj^pe  gen- 
erally stand  at  steep  angles  and  pinch  along  the  strike 
and  dip  of  the  original  faulting.  The  lower  ana  middle 
Escabrosa  are  particularly  favorable  horizons. 
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Naco  (Pennsylvania)  .Limestone — In  genera',  tne 
Naco  limestone  is  thinner  bedded  and  finer  grained  than 
the  Escabrosa.  However,  these  features  cannot  be  used 
safely  as  criteria  for  differentiating  the  fcr-nations 
underground,  as  beds  of  the  same  lithological  character 
occur  in  both.  The  safest  indicators,  therefore,  cro  tho 
fossils,  though  it  requires  time  and  patience  to  find  them 
underground  where  weathering  has  not  had  the  oppor- 
tunity to  make  the  shell  outlines  distinct. 

Ore  in  the  Naco  takes  the  form  of  irregularly  bedded 
deposits  with  s+ringers,  following  fractures  and  faults, 
cutting  the  bedding.  In  form  the  orebodies  differ  little 
from  those  in  the  Escabrosa  and  Martin  limestones,  but 
they  are  much  less  extensive.  Beds  in  the  lower  half 
have  been  more  productive. 

Structural  Factors 

Structural  factors  which  are  responsible  in  a  major 
way  for  ore  deposition  in  the  district  include  faults, 
fractures,  crushed  zones,  and  bedding.  Under  faults 
are  included  all  breaks  in  the  rocks  along  which  there  is 
evidence  of  movement  having  taken  place.  In  many 
instances  strong  mineralized  fractui-es  cut  orebodies, 
and  probably  are  faults,  though  all  indications  of  move- 
ment are  obliterated  by  mineralization  and  subsequent 
alteration. 

Fau'ts  which  antedate  the  period  of  primary  mineral 
deposition  have  served  as  channels  of  access  for  the  cop- 
per-depositing solutions,  the  mineral-bearing  vapors 
having  traveled  along  such  openings  until  conditions 
favorable  for  deposition  were  encountered.  Favorable 
conditions  so  far  as  the  evidence  indicates  occurred  at 
the  intersection  of  faults  or  fault  ^ones,  also  in  crushed 
zones  and  along  fractures.  The  faults  themselves  are 
sometimes  mineralized,  the  gouge  and  breccia  carrying  a 
good  copper  content,  but  the  amount  of  such  copper  is 
generally  too  small  to  warrant  drifting  along  the  break 
unless  the  drift  is  being  driven  to  cut  favorable  areas 
ahead. 

Faults  have  also  served  to  conduct  mineral-bearing 
solutions  to  points  where  they  have  encountered  beds 
susceptible  to  replacement.  Another  class  of  faults  arc 
those  which  have  originated  after  the  period  of  primary/ 
mineralization  and  which  frequently  displace  orebodies. 
Such  displacemer.ts  are  general'y  known  in  mining  as 
post-mineral  faults.  In  dealing  with  this  class,  detailed 
stratigraphic  study  wi'l  in  most  cases  prove  the  post- 
mineral  character  and  dco  the  amount  cf  displacement, 
thus  aiding  in  the  location  of  faulted  portions  cf  ore. 

Fractures  refer  to  those  breaks  in  the  roc';s  along 
which  there  has  been  no  move.Tent.  The  influence  cf 
fractures  upon  the  course  of  mineralizing  solutions  has 
been  similar  to  that  exerted  by  the  fauts.  In  the  case 
of  fracturing,  hov.ever,  it  is  common  to  have  a  concen- 
tration of  such  fractures  passing  through  an  area  and 
forming  a  zone  cf  more  cr  less  parallel  o;7enings.  Such 
zones,  although  not  always  GU'ii2icnt"y  mineralized  to 
make  ore,  are,  hov.-ever,  among  t-:e  most  premising  areas 
fcr  prospecting.  Sorre  cf  the  largest  orebodies  in  the 
district  are  situated  along  fracture  zones. 

Fracturing  cf  primary  bodies  of  pyritc  carrying  small 
amounts  of  chalcopyrito  and  bornite  is  an  important 
factor  in  producing  workable  ore.  Such  fracturing  has 
allowed  descending  water  to  effect  a  concentration  of  the 
primary  copper  in  the  form  cf  sooty  chalcocite,  v/hich 
coats  and  occasionally  completc'y  replaces  the  pyritc. 
A  black  earthy  substance  sometimes  occurs  with  these 


enriched  bodies  of  pyrite,  and  resembles  sooty  chalcocite. 
When  tested,  such  material  gives  strong  indications  of 
manganese,  and  is  undoubtedly  impure  pyrolusite.  Re- 
placement cf  the  limestone  beds  inclosing  the  primary 
pyritic  material  by  secondary  chalcocite  takes  place  in 
com-e  instances,  in  this  manner  increasing  the  extent  of 
the  orebody. 

Disseminated  pyrite  in  fractured  porphyrj-  has  been 
enriched  by  chalcocite,  the  pyrite  in  the  highly  altered 
rock  being  coated  with  chalcocite.  In  some  cases  the 
pyrite  is  completely  replaced  by  the  copper  sulphide. 

Zones  of  crushed  rock  occurring  along  faults  are  some- 
time?, the  loci  of  rich  orebodies.  Such  zones  generally 
stand  at  steep  angles,  the  ere  having  its  greatest  extent 
along  the  strike  and  dip  cf  the  faulting.  Both  primary 
and  secondarjf  copper  minerals  are  found  in  these  zones. 
The  best  examples  cf  this  mode  of  occurrence  are  found 
in  the  "oxide  orebodies"  of  cuprite,  chalcocite,  native 
copper,  malachite  and  azurite. 

Bedding  in  the  limestone  has  influenced  the  course 
followed  by  the  copper  so'utions.  Where  the  solutions 
have  followed  bedding  planes  they  have  reached  these 
openings  by  v/ay  cf  faults  and  fractures  or  zoijes  pro- 
duced by  cuch  breaks. 

The  igneous  rocks  responsible  for  the  copper-bearing 
solutions  are  classified  under  the  general  name  of  por- 
phyry. Fcr  practical  purposes  this  classification  is 
acceptable,  although  petrographic  study  would  show- 
types  ranging  from  an  acidic  to  a  medium  basic  rock. 
A  general  grouping  can  be  made  megascopical'y  into 
recks  cf  fine  texture,  with  few  or  no-ferromanganesian 
minerals,  scattered  quartz  phenoci-ysts,  and  abundant 
orthoclases;  and  of  a  much  coarser  texture  with  a  strong 
development  cf  biotite,  hornblende,  quartz,  and  feldspar. 
Between  the  two  types  are  gradations  which  require 
optical  study  fcr  proper  differentiation. 

The  Sacramento  Hill  stock  and  the  many  porphyry 
intrusions  associated  with  other  orebodies  represent 
cffshoots  from  a  parent  magmatic  mass.  Such  intru- 
sions probably  were  not  simiultaneous,  but  extended  over 
a  considerable  period  in  Pre-Cretaceous  time.  The  plac- 
ing of  responsibility  for  the  copper  mineralization  upon 
porphyry  is  cor.clusive'y  substantiated  by  the  evidence 
afforded  in  the  Sacramento  Hill  orebody  and  at  various 
other  places  in  the  district. 


Motor-Gasoline  Situation 

In  the  "Monthly  Reports  of  Investigations"  for  Febru- 
ary, 1920,  N.  A.  C.  Smith  sums  up  the  motor-gasoline 
situation  in  the  following: 

"The  mctcr-fuel  problem  must  be  considered  in  two 
aspects:  In  the  immediate  future,  it  is  likely  that  there 
will  be  little  change  in  the  character  of  the  gasoline  sold 
throughout  the  United  States.  Surveys  made  by  the 
Bureau  show  that  the  change  in  volatility  of  motor 
gasoline  from  April,  1919,  to  January,  1920,  is  so  slight 
as  to  be  negligible.  The  more  distant  future  is,  of  course, 
prcblematical,  but  it  is  estimated  that,  all  sources  con- 
sidered, there  will  be  a  sufficient  supply  of  motor  fuel, 
clthqugh  it  is  probable  that  it  will  be  more  expensive'  in 
proportion  to  the  general  run  cf  prices  than  it  is  today. 
Some  cf  this  fuel  can  be  used  as  at  present,  but  it  will 
probably  be  r.e:essar>-  to  design  new  engines  to  use  fuel 
cil,  as  it  iz  doubtful  if  tho  present  gasoline  engine  and 
c::rburetor  can  be  modified  for  this  purpose."  .. 
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Methods  of  Ore  Handling 
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J 

m 

1 

NO.  1.  SILVER  TOP  SHAFT.  TONOPAH,  NEV.  NO.  2.  ORE  BINS  CLOSE  TO  SILVER  TOP  SHAFT.  50-TON  STEEL  ORE  CARS 
FOR  TRANSPORTATION  TO  TONOPAH  BELMONT  MILL.  NO.  3.  RECEIVING  BINS  AT  TONOPAH  BELMONT  MILL.  NO.  4. 
APRON  CONVEYOR  DISCHARGING  INTO  A  GYRATORY  AT  THE  TONOPAH  BELMONT  MILL.  NO.  5.  ELECTRIC  LOCOMO- 
TIVE. TONOPAH  EXTENSION  MINE.  UNDERGROUND  TRANSPORTATION  OF  ORE  IN  TONOPAH  MINES  IS  DONE  BY 
HAND  TRAMMING,  MULE  HAULAGE  AND  THE  ELECTRIC  LOCOMOTIVE.  NO.  6.  FINGER  CHUTE  GATE.  PICKING 
BELT   DISCHARGES   INTO   A   ROCK   BREAKER.       THE  VICTOR   SHAFT   OF   THE   TONOPAH   EXTENSION. 
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Transportation  in  the  Tonopah  District 
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no.  7.  AFTER  LEAVING  THE  ROCK  BREAKER,  THE  ORE  IS  CONVEYED  BT  AN  INCLINED  BELT  CONVEYOR  TO  THE 
RECEIVIXG  BIN.  NO.  8.  FROM  THE  BIN  A  LOCOMOTIVE  AND  TRANSFER  CAR  TAKES  THE  ORE  TO  THE  MILL.  NO.  9. 
THE  ORE  IS  HAULED  IN  FIVE-TON  AUTO  TRUCIIS  TO  THE  WEST  END  AND  McNAM.ARA  MILLS.  THE  DISCHARGING 
ARRANGEMENT  AT  THE  WEST  END  MILL.  NO.  10.  "SWEEPINGS"  FROM  TAILING  DUMPS  ARE  HAULED  TO  THE  TREAT- 
MENT PLANT  N'EAR  THE  TONOPAH  BELMONT  MILL  BY  TEAilS.  NO  11.  SOMETIMES  THE  SWEEPINGS  -ARE  H.\.ULED  BT 
AUTO  TRUCKS.     NO.  12.  DESERT  ROADS  ARE  HARD  ON  THE  TIPvES  OF  THE  FIVE-TON  AUTO  TRUCKS  USED 
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Notes  on  Shrinkage  Sloping 

Advantages    of    Employing    a    Modification    of    the 

Method  and  Details  as  to  the  Manner 

Of  Its  Application 

By  Douglas  Lay 

Written  exclusively  for  the  Engineering  and  Mining  Journal 

ONE  of  the  commonest  arguments  against  shrinkage 
methods  of  stoping  is  that  such  methods  lock  up 
capital,  inasmuch  as  about  50  per  cent  of  the  ore  broken, 
being  required  to  fill,  is  necessarily  unavailable,  until 
the  whole  of  the  block  under  attack  has  been  stoped. 
The  cogency  of  this  argument  rests  upon  the  assump- 
tion that  the  rate  of  breaking,  in  a  timbered  stope, 
is  as  fast  as  when  shrinkage  methods  are  followed. 
When  the  latter  are  applicable,  from  the  purely  technical 
point  of  view,  the  rate  of  breaking  is  much  greater  than 
that  possible  in  a  timbered  stope.  In  fact,  under  ordi- 
nary conditions,  it  is  no  exaggeration  to  say  that  the 
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economical  modification  of  shrinkage  stoping 

rate  in  the  former  case  is  nearly  double  that  in  the  latter, 
owing  to  the  heavier  blasting  possible,  the  much  greater 
feeling  of  security,  and  lack  of  interruptions  experienced 
by  the  miners. 

An  experience  of  many  years  in  the  Slocan  district, 
British  Columbia,  where  oreshoots  are  extremely 
"bunchy,"  and  where  in  many  cases  the  best  clue  to 
intelligent  development  is  afforded  by  actual  stoping 
operations,  led  me  to  adopt  the  modification  of  shrink- 
age stoping  here  described,  in  order  to  reap  the  advan- 
tage of  the  low  cost  of  the  latter  and  at  the  same  time 
to  secure  greater  elasticity. 

The  modification  consists  in  carrying  up  from  tha  sill 
floor  waste  pockets  at  intervals  of  about  20  ft.  These 
pockets  are  formed  by  two  rows  of  stuUs,  lagged  on 
the  inside.  The  tops  of  the  pockets  are  lagged  over 
prior  to  blasting,  and  the  waste  in  them  is  always 
kept  a  few  feet  down  from  the  top,  so  that  there  is 
always  room  for  waste  after  each  blast.  In  the  Slocan 
district,  there  is  usually  no  difficulty  in  finding  material 
for  these  pockets. 

After  each  blast,  though  nothing  in  the  way  of  close 
sorting  is  attempted,  any  large  pieces  of  waste  result- 
ing either  from  vein  walls  or  from  internal  vein  filling 
are  culled  out  and  thrown  into  the  pockets.  Should  the 
ore  be  so  good,  at  any  time,  as  to  cause  a  shortage 
of  waste  at  any  point,  the  pocket  at  that  point  is  lagged 
over,  and  a  fresh  start  made  on  the  floor  so  formed, 
the  pui-pose  being  not  to  leave  an  unfilled  pocket  at  the 


top  of  the  stops,  and  so  to  avoid  any  chance  of  acci- 
dent from  a  man  falling  down.  Furthermore,  these 
pockets  divide  the  stope  into  sections,  so  to  speak,  each 
of  which  is  to  a  great  extent  independent  of  the  other. 
For  instance,  the  portion  between  any  two  pockets  may 
turn  so  poor  as  to  be  unprofitable,  in  which  case  the 
broken  ore  immediately  below,  in  this  section,  can  be 
completely  drawn  off,  without  interfering  with  shrink- 
age stoping  at  other  points.  Should  ore  again  come  in 
over  a  block  of  waste  left  in  place,  stopes  on  either  side 
can  be  again  made  to  meet  so  as  to  give  a  V-shaped 
top  to  the  block,  off  which  broken  ore  will  readily  run, 
as  shown  in  sketch.  Incidentally,  the  waste  pockets  are 
of  enormous  assistance  in  keeping  the  vein  walls  from 
caving,  after  all  broken  ore  has  been  withdrawn.  This 
method  of  mining  presupposes  the  existence  of  not  less 
than  two  manways,  one  at  each  end  of  the  block  of 
ground  under  attack. 

In  the  Slocan  district,  it  is  not  always  possible  or 
advisable  to  dispense  with  timber  entirely,  even  when 
shrinkage  stoping  is  followed,  owing  to  the  sudden 
way  in  which  the  veir»  walls  change  in  character,  and 
the  foregoing  method  of  mining  appears  to  meet  ver>' 
satisfactorily  the  general  conditions  prevailing.  All 
trouble  with  large  boulders  in  the  chutes  is  of  course 
entirely  obviated  if  a  second  set  of  timbers  is  put  in 
over  the  sill  floor  set,  the  broken  ore  pile  resting  on  the 
upper  set  of  timbers,  and  the  ore  passing  to  the  chutes 
in  the  sill  floor  sets  through  holes  left  in  the  lagging 
over  the  upper  sets,  on  the  foot  wall.  Large  boulders 
can  thus  be  broken  or  bulldozed  before  passing  to  the 
chutes.  On  the  other  hand,  this  expedient  involves  con- 
siderable delay  and  additional  expense  in  opening  up  a 
new  stope,  and  occasionally  the  exigencies  of  the  ore 
situation  hardly  permit  of  it. 


Arizona 

"Arizona,  probably  Arizonac  in  its  original  form," 
wrote  H.  H.  Bancroft  in  his  "Historj'  of  Arizona  and 
New  Mexico,"  "was  the  native  and  probably  Pima  name 
of  the  place— of  a  hill,  valley,  stream,  or  some  other 
local  feature — just  south  of  the  modern  boundary,  in 
the  mountains  still  so  called,  on  the  headwaters  of  the 
stream  flowing  past  Saric,  where  the  famous  Planchas 
de  Plata  mine  was  discovered  in  the  middle  of  the 
eighteenth  century,  the  name  being  first  known  to 
Spaniards  in  that  connection  and  being  applied  to  the 
mining  camp,  or  real  de  niinas.  The  aboriginal  mean- 
ing of  the  term  is  not  known,  though  from  the  com- 
mon occurrence  in  this  region  of  the  prefix  ari,  the 
root  son,  and  the  termination  ac,  the  derivation  ought 
not  to  escape  the  reseach  of  a  competent  student.  Such 
guesses  as  are  extant  (written  in  1889),  founded  on 
the  native  tongues,  off'er  only  the  barest  possibility  of 
partial  and  accidental  accuracy;  while  similar  deriva- 
tions from  the  Spanish  are  extremely  absurd.  The  oft- 
repeated  assertion  that  the  original  Spanish  form  was 
Arizuma  has  no  other  foundation  than  a  misprint  in 
some  old  book  or  map.  The  name  should  properly  be 
written  and  pronounced  Arisona,  as  our  English 
sound  of  z  does  not  occur  in  Spanish.  Suggestions  for 
the  legal  name  were  Arizuma,  Arizona,  Pimeria,  and 
Gadsonia.  Pimeria  would  have  been  in  some  respects 
more  appropriate  than  Arizona — being  of  provincial 
and  not  merely  local  application — and  quite  as  eupho- 
nious." 
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Reducing  Tungsten  Ore 

Outline  of  the  Process  Used  in  an  English  Works — Principal  Difficulty  Is  To  Separate 

Pure  Tungstic  Oxide  From  Crude  Ore — Metal  Then  Obtained 

By  Smelting  With  Reducing  Agent 

By  T.  Sington 

Manchester.  England 
Written   exclusively   for   Engineering  and   Mininff  Journal 


THE  tungsten  industry  of  Europe,  although  not 
large  compared  with  that  of  the  more  common 
metals,  is  of  considerable  importance,  on  account 
of  the  use  of  this  metal  in  high-speed  steels.  The  ores 
are  found  in  many  parts  of  the  world,  but  usually  in 
such  small  amounts  that  they  are  not  treated  locally, 
and  the  raw  material  is  often  transported  thousands  of 
miles  for  treatment.  The  manner  of  handling  tungsten 
ores,  and  converting  them  into  pure  tungsten  powder, 
as  carried  on  in  English  works,  is  not  unlike  the  method 
of  treatment  in  other  parts  of  the  world,  but  the  subject 
as  a  whole  is  not  one  which  has  been  widely  discussed. 

The  raw  material,  as  it  comes  to  the  reduction  works, 
consists  essentially  of  compounds  of  tungsten,  ii-on, 
manganese  and  oxygen,  being  frequently  associated, 
also,  with  tin  ores.  These  supplies,  whether  coming 
from  the  same  locality  or  imported  from  different 
countries,  may  vary  in  composition  considerably.  This 
entails  laboratory  work,  which  specially  trained  experts 
only  can  perform,  as  the  processes  have  to  be  continu- 
ally modified  to  deal  with  complications,  so  as  to 
maintain  the  final  output  of  a  constant  quality.  Over 
98  per  cent  is  the  degree  of  purity  desired  and  generally 
maintained — that  is,  very  little  less  than  pure  tung- 
sten ;  and  to  maintain  it,  continuous  laboratory  supervi- 
sion is  necessary. 

A  plant  for  tungsten  production  should  be  placed 
alongside  a  railway  siding,  so  that  the  ore  can  be 
brought  to  one  end  of  the  works  and  the  tungsten 
powder  removed  from  the  other  and  conveyed  to  the 
various  steel  works  requiring  it.  Some  of  the  processes 
give  rise  to  the  production  of  considerable  quantities 
of  dust,  and  it  is  desirable  to  inc'.ose  the  plant  produc- 
ing it,  so  as  not  to  affect  the  health  of  those  engaged. 
It  is  most  important  that  all  of  the  processes  possible 
should  be  arranged  on  the  ground-floor  level,  although 
some  will  require  to  extend  through  several  floors. 

The  ore,  soda,  and  other  materia's  required  are 
brought  alongside  the  warehouse  to  a  staging  level  with 
the  tracks,  so  as  to  facilitate  unloading.  The  ore  is 
delivered  in  small  cubes,  so  as  to  pass  through  a  1-in. 
mesh.  Assuming  that  it  consists  of  tungsten  oxide  and 
waste  materials,  eight  separate  operations  are  necessary 
to  produce  pure  tungsten  powder.  Each  operation 
takes  place  in  a  separate  department,  and  the  buildings 
are  so  planned  that  the  material  always  moves  in  one 
direction.  Of  these  eight  operations,  no  less  than  six 
are  required  to  separate  the  tungsten  oxide  from  the 
.other  constituents  of  the  ore.  By  the  other  two,  the 
pure  or  nearly  pure  tungsten  is  obtained  by  the  elimi- 
nation of  the  oxygen.  When  ores  contain  other  valuable 
ingredients,  such  as  tin  or  bismuth,  they  are  separated 
by  means  of  magnetic  separators,  as  the  wolfram  is 
sufficiently  magnetic  to  enable  that  to  be  done. 

The  first  step  is  to  sample  and  assay  the  ore,  which 
is  then  loaded  into  small  trucks  and  elevated  to  a 
series  of  bins  about  sixty  feet  above  the  ground  level. 


Any  ore  requiring  special  treatment  is  kept  separate. 
The  ore  in  the  bins  is  then  transferred  to  grinding 
machines  and,  if  necessary,  is  put  through  the  magnetic 
separators  mentioned  above.  It  is  then  conveyed  to 
calcining  furnaces.  A  special  department  is  provided 
for  impure  or  mixed  ores  which  cannot  be  effectively 
treated  by  mechanical  and  magnetic  methods.  After 
roasting,  the  pure  wolfram  is  conveyed  in  trucks  to 
bins  placed  over  mixing  machines  near  a  supply  of  soda. 
The  finely  ground  ore  and  the  soda,  in  accurately 
weighed  proportions  determined  by  analysis  in  the 
laboratory,  are  then  fed  into  double-arm  mixers,  and 
the  mixed  product  is  discharged  into  trucks  to  be  con- 
veyed to  the  melting  furnaces.  Scheelite  and  mixed 
wolfram — tin  slimes,  tin  residue  mixed  with  small  quan- 
tities of  tungsten  ore,  as  well  as  residues  of  other  sorts 
— are  treated  in  a  separate  plant,  so  that  impure  sodium 
tungstate  may  be  isolated  and  purified  before  being 
passed  on  to  the  main  process.  The  next  may  be 
described  as  the  principal  process,  to  which  the  fore- 
going are  preliminary  steps. 

The  processes  already  mentioned  may  be  grouped  in 
one  building,  and  those  described  below  in  adjoining 
ones,  which  need  only  be  separated  by  party  walls.  The 
first  group  of  appliances  in  this  building,  all  placed  on 
the  ground  level,  would  be  hand-fired  reverberatory 
furnaces,  into  which  the  ground  ore  and  soda  in  suitable 
proportions  are  fed  and  heated  to  a  temperature  of 
about  1,000  deg.  C.  The  material  is  here  subjected  to 
constant  rabbling.  These  furnaces  need  not,  if  skilfully 
designed,  occupy  an  undue  extent  of  floor  space.  They 
are  fed  on  one  side  with  the  ore  and  are  stoked  from 
the  opposite  side.  Flues  below  the  floor  connect  the 
furnaces  with  a  centrally  placed  chimney,  which  may 
be  carried  tc>  a  height  of  150  ft.,  with  an  internal  diam- 
eter of  9  ft. 

It  is  all-important  that  all  ore  mixtures  be  carefully 
selected,  so  as  to  yield  a  uniform  furnace  product. 
When  the  contents  of  the  furnace  have  been  raised 
to  the  desired  temperature,  the  molten  mass  is  drawn 
into  slag  pots.  These  are  then  wheeled  to  a  convenient 
point  where  they  can  be  handled  by  an  overhead  electric 
traveling  crane.  The  pots  are  allowed  to  cool,  and  are 
then  raised  and  tipped,  so  that  a  solid  lump  falls  out, 
which  must  be  reduced  to  1-in.  cubes.  The  lumps  are 
readily  broken  to  a  suitable  size  by  hammers,  and  the 
material  is  then  fed  into  a  jaw  crusher,  from  which  the 
1-in.  cubes  are  obtained.  These  small  cubes  are  later 
ground  to  a  fine  powder  so  as  to  fit  them  readily  to  be 
acted  upon  by  chemicals.  These  grinding  processes 
constitute  the  third  operation. 

The  next  process  is  the  fourth,  for  which  a  separate 
room  also  should  be  provided.  The  finely  ground  melt 
is  placed  into  a  number  of  steam-heated  circular  vats 
in  which  the  soluble  tungstate  of  soda  is  extracted.  Mix- 
ers are  provided  in  the  vats,  and  the  solution  of  sodium 
tungstate,  and,  in  suspension,  finely  divided  oxides  of 
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iron,  manganese,  lime  and  silica,  is  then  forced  through 
filter  presses.  The  resulting  clarified  solution  contains 
essentially  sodium  tungstate,  the  purity  of  which 
depends  upon  the  absence  of  sulphur  and  other  ele- 
ments which  form  soluble  compounds  with  soda.  Tin 
oxide,  which  occurs  in  many  of  the  ores,  especially  those 
coming  from  the  East,  under  correct  working  conditions 
does  not  become  soluble,  and  remains  in  the  filter  cake. 
The  steam  required  for  this  department  or  room  is 
devoted  to  the  fifth  process,  carried  on  in  a  series  of 
special  vats  placed  on  a  raised  platform.  The  tungstate 
of  soda  is  treated  with  hydrochloric  acid,  which  is 
elevated  by  compressed  air,  and  is  thus  broken  up  into 
solid  tungstic  acid  (WO,),  and  sodium  chtoride,  which 
is  left  in  solution.  This  solution,  with  the  WO,  in 
suspension,  is  conveyed  to  another  series  of  vata,,  in 
which  it  is  washed  by  decantation  to  rid  it  of  soda  salts. 
It  is  important  to  remove  as  much  of  the  water  as 
possible,  and,  after  the  fina^wash,  the  WO,  is  brought 
to  a  creamy  consistency  by  the  remaining  water  being 
siphoned  off.  This  creanr  is  then  conveyed  to  a 
number  of  centrifugal  machines,  in  which  the  WO^ 
collects  along  the  inner  fa£e  as  a  thick,  deep  chrome- 
yellow  paste.  It  is  dug  out  with  wooden  spades  and 
has  then  to  be  finally  dried  in  a  series  of  bottom-heated 
stove.=»  This  drying  operation  is  the  sixth  of  the 
processes  necessary  to  obtain  the  pure  metal  from  the 
ore,  and  also  requires  its  own  room.  The  chemical 
processes  are  now  complete,  as  the  only  remaining 
operation  is  that  of  converting  the  oxide  into  the  pure 
metal,  a»  siniplo  metallurgical  treatment  using  heat 
and»a  suitable  reducing  agent,  such  as  carbon,  a  hydro- 
carbon, (hydrogen,  zinc,  or  aluminum. 

Pure  Metal  Obtained  by  Smelting  With 
Reducing  Agent 

This  last  operation  also  takes  place  in  a  separate 
shed,  and  is  carried  out  by  means  of  a  number  of 
specially  designed  furnaces.  The  yellow  paste  is  con- 
veyed into  the  ends  of  the  furnace,  within  which  it  is 
raised  to  a  high  temperature  in  contact  with  the  reduc- 
ing agent.  The  output  of  these  furnaces  is  a  black 
material,  which  is  conveyed  into  the  eighth,  the  last  of 
the  series  of  buildings,  in  which  it  is  ground  to  a 
powder,  washed,  dried  and  poured  into  tin  cases  of  any 
convenient  size  or  weight.  These  are  soldered  and 
packed  in  wooden  boxes  or  metal  containers. 

The  first  six  of  these  processes  are  necessary  because 
the  tungsten  oxide,  WO^,  is  found  in  an  impure  state; 
whenever  a  deposit  on  a  commercial  scale  of  the  oxide 
should  be  discovered,  they  will  be  unnecessai-y,  as  the 
oxide  could  be  at  once  converted  into  the  metal.  Small 
deposits  of  the  yellow  oxide  have  been  found,  but  not 
in  sufficient  quantity.  A  well-arranged  tungsten  works 
of  moderate  size  should  be  able  to  turn  out  from  three 
to  five  tons  of  the  pure  metal  every  day.  Extreme 
purity  is  the  essential  point  to  be  sought,  as  impurities 
in  the  tungsten  affect  the  quality  of  the  steel. 

As  regards  ferrotungsten,  it  is  obtained  from  the 
ore  by  the  removal  of  the  oxygen  from  the  combined 
oxides,  thus  leaving  an  alloy  of  tungsten  and  iron. 
Ferrotungsten  has  been  produced  extensively  in  several 
European  countries.  The  practice  differs  from  that  in 
an  ordinary  tungsten  works,  like  the  one  described 
above,  in  that  the  ore  is  melted  direct,  and  the  impuri- 
ties are  to  a  certain  extent  I'etained.  It  follows  that 
only  high-grade  ores  can  be  used,  and  even  then 
impurities  cannot  be  eliminated  altogether. 


Drying  Native-Sulphur  Samples 

By  Albert  G.  Wolf 

Written  exclusively  for  Engineering  and  Mining  Joiimal 

IN  PROSPECTING  for  sulphur  in  the  Gulf  coast 
region,  the  rotary  method  of  oil-well  drilling  is 
used.  This  method,  with  certain  changes,  has  been 
found  best  adapted  to  penetrate  the  unconsolidated  sedi- 
ments above  the  sulphur-bearing  stratum  and  obtain 
the  cuttings  of  the  stratum  for  inspection  and  a.ssay. 
The  sulphur-bearing  stratum  occurs  at  different  depths 
in  the  various  domes,  and  consist  chiefly  of  calcite  and 
gypsum,  more  or  less  vugular,  and  containing,  scattered 
through  the  mass,  a  varying  percentage  of  native 
sulphur. 

The  cuttings  as  brought  to  the  surface  range  in  size 
from  one-half  inch  or  more  in  diameter  down  to  the 
finest  slime,  the  larger  particles  being  much  in  the 
minority  by  weight.  The  cuttings  are  caught  on 
screens  and  in  settling  boxes,  usually  three  or  four  sizes 
being  made.  These  samples  range  in  weight  from  one 
or  two  pounds  up  to  fifteen  or  twenty  pounds,  depend- 
ing upon  the  depth  of  hole  made  for  one  set  of  samples, 
and  also  upon  the  nature  of  the  hole  walls,  some  parts  of 
a  well  crumbling  more  than  others.  The  cuttings,  be- 
ing voluminous,  must  be  dried  slowly  and  carefully,  to 
r.void  burning  off  any  of  the  sulphur.  The  slime  sam- 
ples are  especially  large  and  slushy  before  drying.  If 
the  drilling  is  progressing  satisfactorily,  much  room  is 
required.  For  these  reasons  the  drying  is  best  done  out 
of  doors,  especially  in  this  hot  climate. 

A  satisfactory  drying  arrangement  consists  of  a  pit  1 
ft.  deep,  18  in.  wide  and  as  long  as  necessary,  40  ft. 
usually  being  sufficient  for  one  well.  On  each  side  of 
this  hole  are  placed  lengths  of  old  6-in.  casing.  These 
are  held  in  place  by  iron  rods  driven  into  the  ground. 
The  samples  to  be  dried  are  placed  in  galvanized  tubs. 
No.  2  size  being  most  convenient,  and  these,  in  turn, 
are  placed  in  large  water  pans.  These  pans  are  placed 
over  the  trench,  resting  upon  the  casing.  They  are  cir- 
cular in  shape  and  are  30  in.  in  diameter,  8  in.  high, 
and  are  bound  around  the  top  with  J-in.  round  iron. 
This  is  bent  into  a  loop  in  one  place  so  that  a  hook 
can  be  inserted  when  removing  from  the  fire. 

In  each  pan  is  placed  a  triangle  made  of  1-in.  pipe, 
12  in.  on  a  side,  to  prevent  the  tub  from  resting  on  the 
bottom  of  the  pan,  and  the  sample  thereby  reaching  a 
temperature  higher  than  that  of  boiling  water.  Each 
20-ft.  length  of  pit  will  hold  six  or  seven  samples.  As 
it  takes  sludge  samples  two  days  to  dry,  the  necessity 
for  placing  outdoors  is  apparent.  A  short  rod  with  hook 
bent  in  one  end  is  convenient  for  removing  the  samples 
from  the  fire,  and  a  long-handled  chisel  is  used  for  stir- 
ring the  sample  to  assist  in  its  drying. 

The  fuel  used  is  a  combination  of  wood  and  fuel  oil 
or  crude  oil.  Any  sort  of  wood  will  do,  but  cord  wood 
is  the  best  after  a  fire  is  once  started,  as  it  holds  the 
heat  longer.  Oil  is  necessary  to  assist  in  starting  the 
wood,  and  to  bring  the  water  in  the  pans  rapidly  up  to 
the  boiling  point  and  keep  it  there.  There  seems  to  be 
little  choice  in  the  proportions  of  wood  and  oil  that  may 
be  used  to  advantage,  with  wood  at  $8  to  $9  a  cord  and 
oil  at  $1.55  a  barrel.  For  convenience  in  carrying  on 
the  work,  it  is  well  to  run  a  water  line  from  the  boiler 
feed-water  pump  to  a  barrel  near  the  pit,  and  a  second 
line,  for  oil,  from  the  fuel  tank. 
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The  Boise  Basin  District  in  Idaho 

Camp  Which  Was  the  Scene  of  Former  Placer  Mining  Activity  Shows  Signs  of  Revival- 
Dependable  Orebodies  Found  in  Fissured  Zones  in  Rhyolite  Porphyry  Dikes — Results 
Of  Recent  Explorations  Justify  Further  Extension  of  the  Work 

By  S.  M.  Ballard 

Mining  Engineer,    Placerville.    Idaho 
Written    exclusively    for   Engineei'ing   and   Mining   Journal 


DURING  the  last  three  summers,  I  have  had  an 
opportunity  to  make  a  study  of  the  geology  of 
Boise  Basin,  Boise  County,  Idaho,  with  a  view 
of  ascertaining  its  relation  to  the  mining  industry. 
The  following,  which  is  a  general  survey  of  conditions 
found  there,  will  probably  be  of  interest  to  those 
engaged  in  mining,  because  similar  conditions  and  pos- 
sibilities may  exist  elsewhere. 


was  worked.  In  the  higher  regions,  snow-water  was 
conserved,  and  the  gulch  bottoms  were  cradled.  But 
the  placer  days  are  gone,  and  the  many  thousands  of 
men  who  swarmed  over  these  hills  have  left  their  mark 
in  the  countless  ditches  and  placered  gulches  that  are 
to  be  seen  so  extensively  throughout  the  basin.  Often, 
placer  workings  are  to  be  found  near  the  tops  of  the 
ridges.     These  higher  deposits  were  not  bench  gravels. 


GOLD  hill  mine  AND   MILL,  QUARTZBURG,   IDAHO 


This  Boise  Basin  region  has  been  covered  in  a  very 
general  way  by  U.  S.  Geological  Survey  reports,  but  I 
believe  that  more  detailed  information  will  be  neces- 
sary to  afford  a  proper  comprehension  of  the  field  and 
its  economic  importance,  as  the  Survey  reports  touch 
only  slightly  upon  what  is  believed  to  be  the  important 
feature  of  the  ore  deposits  included  in  the  belt. 

Boise  Basin  is  about  twenty-five  miles  north  of  Boise, 
Idaho,  and  was  the  scene  of  much  activity  in  past  years 
when  placer  mining  in  the  West  was  at  its  height. 
Practically  every  gulch  that  could  be  reached  by  water 


but  the  result  of  the  erosion  of  outcrops  of  the  imme- 
diate vicinity. 

Roughly,  the  mineral  belt,  which  is  not  confined  to 
the  basin  alone,  is  about  forty  miles  long  by  five  miles 
wide,  extending  from  Pearl,  Idaho,  northeasterly 
through  Quartzburg  and  Placerville,  to  what  is  known 
as  Summit  Flat,  about  fifteen  miles  northeast  of  Idaho 
City.  It  is  not  definitely  known  that  the  belt  termi- 
nates at  this  place.  Granite  is  the  country  rock  of  the 
region,  no  sedimentary  rocks  having  been  seen  at  any 
point  in  the  area  under  consideration.    In  the  granite 
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are  countless  intrusions  of  diorite  and  rhyolito  por- 
phyry dikes  which  extend  in  a  general  way  a'.ong  a 
course  parallel  to  the  belt  as  outlined.  It  is  to  tha 
rhyolite  poi-phyry  dikes  that  special  attention  is  called. 

The  rhyolite  porphyry,  or  quartz  porphyry,  of  the 
region  is  found  in  countless  parallel  dikes  generally  30 
to  40  ft.  wide  and  often  only  100  to  200  ft.  apart,  extend- 
ing generally  northeast  and  southwest,  and  these  are 
traceable  on  the  surface  for  many  miles.  The  rhyolite 
cuts  through  the  diorite  in  nearly  every  case,  anJ 
is,  in  turn,  often  cut  by  small  diabase  dikes  that  seem- 
ingly have  no  uniform  direction  or  mode  of  occurrence, 
but  may  be  found  extending,  in  certain  areas,  in  many 
different  directions. 

The  only  rock  of  any  economic  value,  as  regards  local 
mining,  is  this  rhyolite  porphyry.  It  is  not  believed, 
from  evidence  found  in  old  workings,  that  this  fact 
was  realized  by  early-day  quartz  miners.  Had  ic  been, 
much  useless  work  would  not  have  bean  don:  by  them 
in  the  granite  and  diorite,  where  little  or  nothing  of 
value  has  ever  been  found.  From  the  evidence  at  hand, 
one  fact  stands  out  prominently  with  regard  to  the 
gold  and  silver  deposits  of  the  basin:  only  in  the  fis- 


paid  well.    No  positive  evidence  of  rapid  erosion  is  to 
be  observed  to  account  fcr  this  fact. 

So  far,  a  realization  of  the  true  situation  as  to  the 
ore  occurrence  has  begun  to  take  hold  only  among  mine 
owners  r.long  the  belt.  On  the  strength  of  the  idea  of 
the  ora  deposition  as  outlined,  two  mines  have  recently 
begun  development  work  after  lying  dormant  for  sev- 
eral years.  Two  more  did  considerable  preliminary 
work  last  fall,  with  a  view  to  starting  this  spring  as 
soon  as  the  season  permits.  It  is  with  much  interest 
in  the  outcome  that  the  results  of  the  work  of  this  year 
are  awaited  locally,  for,  in  the  words  of  the  old  timer, 
"the  ground  h'aint  scratched  yet." 


A  New  Mechanical  Sample  Mixer 

The  sample  mixer  shown  in  the  figure  has  baen  de- 
vised by  P.  P.  Daume,  master  machinist  of  the  Rogers 
mine,  Munro  Iron  Mining  Co.,  Iron  River,  Mich.  It  is 
designed  to  eliminate  the  tedious  hand  mixing  of 
ramples  by  alternately  lifting  the  diagonally  opposite 
corners  of  a  piece  of  paper  or  oilcloth  on  which  the 
sample  is  placed.     Better  results  are  also  claimed. 


i,  ,<--.3'!-->, 


i<--if 


V//  '0"x/d'' 
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sured  zones  in  the  rhyolite  porphyry  dikes,  or  on  the 
contacts  where  this  porphyry  is  one  wall,  have  depend- 
able bodies  of  ore  been  found ;  where  the  fissures  cut 
across  the  porphyry,  the  mineral  values  will  bo  found 
to  extend  out  into  the  granite  a  short  distance,  but 
seldom  out  into  the  diorites,  even  thou^'n  woll  fissure.!. 

For  the  last  three  years,  the  Gold  Hill  m'na,  at 
Quartzburg,  has  been  working  exclusively  on  two  such 
intersections  of  fissure  and  rhyolite  porphyry  dikes, 
and  has  proved  the  values  to  be  as  dependable  at  a  depth 
of  500  ft.  as  at  any  point  above.  This  mine  hold  first 
place  for  gold  production  in  Idaho  during  1919. 

Examination  of  the  different  deposits  leads  to  the 
conclusion  that  those  along  the  northern  confines  of  the 
belt  are  primary,  the  gold  and  silver  mineralization 
being  associated  with  stibnite,  sphalerite,  and  in  a  few 
places  with  galena,  all  generally  in  a  quartz  gangue. 

Gold  values  along  a  considerable  portion  of  tho  south- 
ern margin  of  the  belt  are  found  associated  with  pyro- 
lusite.  A  rather  contradictory  condition  exists  in  thi ; 
area,  where  manganese  is  found,  in  that  there  are  many 
extensive  placer  workings  which  are  known  to  havo 


The  sample  which  is  to  be  mixed  is  poured  into  the 
open  end  of  one  cf  the  cones.  The  small  cone  can  be 
used  for  samples  of  l:ss  than  one  pound  and  the  larger 
cone  for  amounts  up  to  twenty  or  twenty-five  pounds. 
The  cone  is  then  slipped  on  the  end  of  the  shaft,  which 
is  inclined  upward  at  an  angle  of  20  deg.,  the  end  of  the 
hollow  cone  shaft  engaging  the  cut  collar  of  the  driving 
rhaft.  A  rate  of  about  forty  revolutions  par  minute 
has  been  found  to  give  the  best  results  in  mixing  the 
sample. 

The  Radium  Watch  Industry,  which  has  grown  in  a  few 
years  to  such  lar~c  picpcrtions,  be3;an  with  the  production 
cf  or.e  watch  in  1903  by  Dr.  Geor.r^e  P.  Kunz,  according:  to 
the  New  York  Tribune.  In  1913  about  8,500  rad'um  watches 
and  clocks  wore  sold  in  the  United  States,  and  by  1915  there 
was  more  than  a  fivefold  increase  in  this  number.  From 
these  small  be~«nnin£;s  the  uses  of  radio-luminous  compound 
has  grown  into  an  industry  with  an  output  which  in  1919 
arprcximatcd  2,C30,COO  American  hi:rh-Trrads  and  cheap 
watches  and  cloclcs  and  upward  of  530,000  imported  time- 
pieces. 
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Fire  Protection  of  Surface  Plants 

Careful  Planning  Necessary — Provision  for  Small  and 

Large  Fires  Requires  Several  Kinds  of  Apparatus 

— Advantages  of  Multiple  Protection 

PRACTICALLY  every  mine  manager  must  consider 
the  question  of  adequate  fire  protection  for  the 
surface  plant  under  his  charge.  Few  systems  are 
available,  and  most  of  them  depend  on  a  supply  of 
water  under  pressure.  The  methods  in  common  use 
are:  fixed  monitors  so  arranged  as  to  permit  a  heavy 
stream  of  water  to  be  directed  as  desired;  supply 
pipes  and  hose  reels  placed  at  central  points  both 
within  and  without  the  plant,  the  length  of  hose  at- 
tached to  the  pipe  being  sufficient  to  serve  the  area 
not  covered  by  other  hose  lines;  supply  pipes  at  im- 
portant places  and  a  hose  reel  which  can  be  pulled  by 
hand  to  any  place  whare  a  fire  starts;  hand  fire  ex- 
tinguishers of  several  types  placed  at  danger  points; 
chemical  fire  engines,  and  the  sprinkler  system. 


FIRE  MANIFOLD  FOR  SPRINKLER  SYSTEM  AT  EMPIRE 
MINE.  GRASS  VALLEY,  CAL. 

Monitors  are  useful  only  where  there  is  a  large 
water  supply  under  a  high  head.  This  water  supply 
can  bs  secured  by  providing  a  special  tank  or  reser- 
voir of  sufficient  size,  so  situated  as  to  give  the  neces- 
sary head.  The  importance  and  value  of  the  plant 
may  well  warrant  such  an  installation.  The  supply 
pipe  and  stationery  hose  reels  have  the  objection  that 
fire  hose  rapidly  deteriorates  and  is  often  in  bad  con- 
dition when  it  is  most  needed.  A  system  of  regular 
inspection  will  obviate  this  objection,  although  the 
expense  of  replacing  unreliable  hose  will  be  consider- 
able. This  method  may  not  be  suitable  for  every  part 
of  a  plant,  but  it  is  valuable  at  shaft  mouths,  and 
should  at  least  be  installed  there. 

The  portable  hose  reel  has  the  advantage  of  cutting 
down  both  the  amount  and  cost  of  the  hose  required 
by  the  previously  mentioned 'system,  and  a  more  dur- 
able hose  consequently  can  be  provided.  The  objec- 
tion is  the  time  consumed  in  bringing  the  hose  reel  up 
to  the  place  where  it  is  required  and  the  confusion 
of  coupling  and  making  up  the  hose  line.  The  hand 
fire  extinguishers  are  excellent  as  auxiliaries  and  for 
incipient  fires,  but  are  useless  for  a  large  fire.  They 
should  be  liberally  distributed  in  change  houses,  shaft 
mouths,  woodsheds,  and  wherever  a  large  amount  of 


combustible  material  is  stored.  The  chemical  fire 
.engine  of  the  hand  type  is  also  an  important  auxiliary, 
but  cannot  be  seriously  considered  for  a  large  fire. 

The  automatic  fire  sprinkler  system  has  the  impor- 
tant advantage  of  being  ready  for  any  fire  which  may 
break  out  within  the  zone  served  by  the  system,  and 
its  operation  does  not  depend  upon  the  discovery  of 
the  fire  by  an  individual.  An  interesting  modification 
of  this  method  is  in  use  at  the  surface  plant  of  the 
Empire  mine  at  Grass  Valley,  Cal.  At  this  mine  each 
part  of  the  plant  is  provided  with  a  sprinkler  system, 
which,  however,  is  not  automatic.  Each  sprinkler 
head  has  the  automatic  release  removed,  and  the  pipes 
are  kept  empty.  The  plant  is  divided  into  sections, 
the  sprinklers  in  each  section  being  served  by  an 
independent  pipe  line  which  is  run  to  several  central 
points  where  connection  may  be  made  by  manifolds, 
as  shown  in  the  illustration,  to  a  high-pressure  water 
line.  The  water  may  thus  be  turned  into  the  section 
which  is  on  fire,  at  any  one  of  several  convenient 
places.  The  manifolds  are  painted  red  and  are  con- 
spicuous by  standing  above  the  ground  in  a  convenient 
and  readily  accessible  place.  Each  branch  pipe  is 
labeled.  In  the  foreground  of  the  picture  is  shown 
the  hand  wheel  by  which  the  high-pressure  valve  is 
operated.  The  advantage  of  this  modified  sprinkler 
system  is  that  scale,  which  almost  invariably  accumu- 
lates in  iron  water  pipes  under  pressure  and  which 
interferes  with  the  proper  operation  of  the  automatic 
sprinkler,  does  not  form,  so  each  sprinkler  head  can 
function   properly  when   necessary. 

The  selection  of  a  fire-protection  system  requires 
comprehensive  planning,  which  is  justified  even  in 
small  plants.  In  the  first  place,  the  plant  should  be 
separated  into  as  many  accessible  units  as  possible. 
If  convenient,  distances  between  the  separate  parir, 
should  be  made  sufficiently  large  to  prevent  fires  from 
spreading.  One  or  more  of  the  inner  buildings  car. 
sometimes  be  built  with  brick  end  walls  to  act  as  fire 
stops. 

In  selecting  fire-fighting  apparatus,  chemical  en- 
gines and  hand  extinguishers  should  be  provided  for 
small  incipient  fires,  but  for  larger  ones  a  plentiful 
supply  of  water  is  necessary.  At  the  Empire  mine, 
referred  to  before,  monitors  are  placed  in  the  spaces 
between  the  buildings;  hose  reels  are  put  at  several 
points;  both  extinguishers  and  a  chemical  engine  are 
provided  as  well;  but  most  reliance  is  p'aced  on  the 
sprinkler  system  in  case  of  serious  trouble. 


White  Paper  the  Best  Test  Plate 

In  the  case  of  those  volumetric  determinations  in 
which  it  is  necesasrj'  to  remove  drops  of  the  solution  for 
testing,  a  sheet  of  non-absorbent  white  paper  will  be 
found  far  preferable  to  the  porcelain  test  plate  com- 
monly used.  Apart  from  the  great  advantage  of  the 
paper  in  point  of  cost  and  unbreakability,  drops  on  a 
sheet  of  paper  assume  a  deep  hemispherical  shape,  and, 
in  consequence  of  the  greater  depth  of  liquid  viewed, 
the  end  point  can  be  determined  with  greater  accuracy. 
Unless  a  porcelain  plate  is  absolutely  dry,  drops  are 
likely  to  "run,"  and  in  any  event  never  tend  to  assume 
the  deep  hemispherical  form  they  do  on  paper. 

[White  paraffin,  melted,  poured  in  a  soup  or  dinner 
plate  as  a  mold,  and  allowed  to  harden,  also  makes  a 
cheap  and  excellent  test  plate. — Editor.] 
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Modern  Drill  Runner  and  the  Blueprint  Round 

Intimate  Insights  Into  the  Real  Mud-Digger's  Thoughts — Systematic  Operation  With  Multi- 
tudinous Accessories  Is  Perhaps  Not  the  Last  Word — Theory  Requires 

Admixture  of  Horse  Sense. 

By  Harry  E.  Scott 

Written  exclusively  for  Engineering  and  Mining  Journal 


THOSE  were  happy  days  when  the  drill  runner 
after  a  job  went  to  the  collar  shaft  and  "Bumped 
the  Boss."  He  might  "get  on,"  or  he  might  not, 
but  if  he  was  lucky  and  got  a  job,  all  the  equipment 
he  needed  was  a  candlestick,  and  not  necessarily  this; 
an  old  piece  of  wire  would  do  the  work  until  pay  day. 
Things  have  changed  since  those  good  old  days  for  the 
"mud  digger."  Now,  when  a  man  desires  employment, 
he  goes  through  the  routine  of  the  camp  in  which  he 
happens  to  land.  Different  mining  companies  have 
different  systems  for  the  employment  of  men.  All 
details  have  been  attended  to,  and  he  is  told  to  report 
in  the  morning,  i"eady  to  go  to  work. 

The  new  recruit  appears  on  the  job  the  next  morning 
with  a  nicely  polished  carbide  lamp  in  one  hand  and  a 
suitcase  in  the  other.  In  the  latter  will  be  found  his 
tools,  among  which  will  be  paper,  pencils,  charts, 
reference  tables,  compass,  square,  plumbob  and  string; 
also,  a  tin  wash  dish,  soap,  and  towel  will  come  in 
handy,  as  a  drill  runner  occasionally  gets  his  hands 
soiled,  and  his  hands  must  be  clean  to  handle  the  ap- 
paratus required  to  drill  the  up-to-date  round. 

All  these  tools  are  nice  to  look  at,  but  to  those  of 
us  who  have  only  recently  learned  to  write  our  name  on 
the  payroll,  instead  of  making  a  cross,  it  would  be 
impossible  to  follow  directions,  for  if  we  saw  X  over  Y 
we  would  not  know  which  were  the  cut  holes,  as  these 
letters  both  intersect. 

Reference  Tables  Used  for  Shoveling  Directions 

In  these  modern  times,  a  drill  runner  is  allowed  to 
pick  down  and  muck  back,  but  before  doing  this  he 
should  consult  the  reference  table  headed  "Shoveling." 
This  will  give  him  the  proper  degree  of  curvature  for 
the  spine,  number  of  pounds  per  shovel,  and  number 
of  shovels  per  minute  to  obtain  the  desired  result.  By 
the  time  this  is  done  the  "setting  up"  expert  arrives. 
After  due  consideration  and  deliberation  the  place 
is  spotted  for  the  bar  or  column,  one  pick  handle  plus 
a  cigarette  from  the  face.  The  next  one  to  arrive  is  the 
"hardness  expert,"  with  a  roll  of  papers  under  his 
arm.  He  gives  the  dip,  angle,  and  spur  dope;  also 
proper  pitch  for  cut  holes.  Then  set  the  drill,  with  the 
assistance  of  the  compass,  square,  and  degree  plate  on 
the  saddle.    Now  you  are  ready  to  turn  on  the  air. 

After  the  cuts  are  drilled  consult  your  reference 
table.  First,  however,  wash  your  hands,  as  it  takes 
much  time  to  make  out  these  tables,  and  they  should 
be  kept  as  clean  as  possible.  Take  all  the  time  you 
desire  to  study  the  forms.  A  drill  runner  always  has 
lots  of  time  to  spare ;  if  not,  cut  a  few  inches  off  of  the 
bottom  of  each  hole. 

Sometime  during  the  shift  the  powder  expert  ap- 
pears, taps  the  rock  a  few  times  with  his  little  pick  and 
tells  the  drill  man  how  much  powder  it  will  take  to 
break  the  round,  and  what  per  cent;  also  which  way  to 
point  the  fuse. 


The  air  drill,  not  being  a  very  beautiful  piece  of 
machinery  to  look  at,  the  attachment  of  reference  tables 
and  instructions  for  their  use,  made  on  shiny  copper 
plate,  will  help  the  appearance  of  the  drill,  providing  the 
company  will  furnish  a  can  of  gasoline  and  a  nice 
flannel  rag  to  keep  them  clean,  so  that  the  operator  will 
be  able  to  make  out  a  few  of  the  characters,  should 
he  be  endowed  with  enough  gray  matter.  But,  with  a 
very  large  percentage  of  the  men  in  this  occupation 
unable  to  speak  the  English  language,  much  less  read 
it,  plates  would  have  to  be  made  interchangeable  and 
in  many  languages.  Some  drills  would  need  a  different 
plate  on  night  shift  than  on  day  shift.  The  time  lost 
in  doing  this  need  not  show  on  the  daily  report  as  a 
delay  in  drilling. 

Possibilities  of  the  Underground  Movie 

From  all  indications,  it  is  to  be  expected  that 
moving-picture  machines  will  soon  be  installed  under- 
ground. One  of  these,  set  up  behind  the  drill  column, 
projecting  pictures  on  the  face  of  the  drift,  will  show 
the  drill  man  each  move  he  should  make  while  in  the 
process  of  drilling  a  round.  It  will  also  picture  the 
holes  as  they  should  be  drilled,  showing,  while  not  other- 
wise engaged,  pictures  of  explosions  caused  by  drilling 
in  or  near  missed  holes,  and  depicting  other  unsafe 
methods. 

It  certainly  would  be  a  pleasure  to  stand  on  your  head 
to  look  at  the  scale  and  plumbob  while  holding  a  jack- 
hammer,  carefully  starting  a  hole.  Another  nice  job 
would  be  lying  on  your  back  in  the  mud  and  slush  in 
the  bottom  of  the  drift,  looking  up  at  the  scale  on  the 
saddle  when  the  drill  is  turned  under  the  arm. 

A  miner — (not  the  kind  they  are  making  these  days 
— thirty  days  underground  and  they  are  world  beaters 
— but  a  real  miner — ^one  who  has  worked  from  five  to 
twenty  years  at  the  game) — does  not  guess  at  the  holes 
he  puts  in,  any  more  than  he  does  at  the  timbers  for  his 
own  protection.  Even  should  he  guess  at  the  holes, 
he  undoubtedly  would  have  as  good  luck,  being  familiar 
with  breaking  ground,  as  the  blueprint  expert,  on  his 
first  job,  trying  to  pull  off  some  of  the  things  he  has 
learned. 

No  blueprint  rounds  were  used  in  the  Newhouse 
Tunnel,  in  Colorado;  the  Taft  Tunnel,  on  the  Milwaukee 
railroad,  in  Montana;  the  Roosevelt  Tunnel,  at  Cripple 
Creek,  Col.,  nor  in  many  more  works  which  could  be 
mentioned,  to  show  how  to  break  the  ground.  A  bunch 
of  drill  runners  on  the  crank  did  the  work,  and  they 
went  some,  the  muckers  never  getting  the  kink  out  of 
their  backs  trying  to  keep  the  muck  out. 

It  is  to  be  admitted  that  the  efficiency  of  the  air  drill, 
as  handled  by  many,  is  way  below  par,  but,  to  raise  this, 
the  drill  runners  will  have  to  be  educated  in  a  different 
way  than  by  blueprints,  for  a  man  who  can  read  a  blue- 
print and  use  the  information  effectively  will  not  re- 
main long  underground  as  a  miner. 
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By  The  Way 


Flotation  Process  Outclassed 

The  following  letter  has  been  received  by  an  engineer- 
ing company: 

Dear  Sirs: — 

For  some  time  your  Co.'s  add  has  appeared  in  the  Mining 
Journal.  Surely  after  all  the  lawing  that  has  taken  place 
in  Canada  and  the  U.  S.  over  this  Rotten  German  oil  flota- 
tion business,  this  thing  would  die  out  and  others  dealing 
in  this  oil  would  have  something  up  to  date  such  as  the 
Universal  Dry  Ore  Separation  Air  Gravity  and  Oscillation 
Process — a  perfect  machine,  perfect  system — just  a  Breaker, 
a  sett  of  corrigated  Rolls,  a  sett  of  Smooth  Rolls,  that  is  all. 
Automatic.  Three  men  putting  through  100  tons  in  8 
hours,  costing  about  15  cents  per  ton  from  the  miner  to 
the  smelter. 

At  the  End  of  Each  shift — there  is  the  Bullion,  just  a 
flour  mill  system.  I  am  the  sole  owner  for  Canada  of  two 
Systems,  two  distinct  machines  of  any  capacity. 

And  one  of  the  machines  will  separate  Grains,  or  Cereals 
as  perfectly  as  any  minerals,  and  a  perfect  seperation. 

I  have  seen  this  oil  flotation  business  in  all  its  fasiss 
Rotten  business  know  the  Engineer  know  Beer  and  Snod- 
enhimer.  Fakers  The  Government  ought  to  prosecute  any 
one  practicting  this  abominbal  system,  and   10  Royalty. 

My  system  puts  it  on  the  bum  also  Wiflies.  and  Vaneers 
and  that  Deister  another  faker,  jigs  and  settlers  trummels 
and  mills  all  to  the  scrap  heap.  The  Hardy  Marcy  bunch 
is  the  biggest  faker  of  them  all,  with  or  without  end 
screens. 

Time  and  life  is  to  short  to  waste  with  oil  flotation  or 
any  other  flotation  get  away  from  it. 

I  have  Four  machines  three  Patents  cover  the  four 
machines. 

One  is  a  Placer  dredge  it  gives  the  contents  of  the  mate- 
ral  as  it  works.     Gas  power  or  any  kind  of  power. 

One  is  working  on   the   North   scheckenau   River  on  the 
sand  and  gravel  bars  with  good  results. 
I  am  very  truly, 


P.  S.  My  machine  will  separate  any  mineral  Gold.  Silver. 
Copper.  Lead  Zinc.  Molybdenite  Graphite — Cornetite  Ros- 
cotite — Asbestos  Barite  Chromite — iron  sands  all  iron  oxides 
iron  screws  nails  from  scrap — and  in  crucible  &  pencil 
works. 

An  Early  Arrastre 

In  an  Arizona  chronicle  of  happenings  forty  years 
ago  is  found  the  tale  of  a  mill  then  opei-ated  on  the  Jo 
Green  and  E.xcursion  mines  of  the  Tonto  Basin  section. 
A  half-dozen  miners,  remote  from  hope  of  proper  ma- 
chinery, had  built  an  arrastre  22  feet  in  diameter,  with 
a  circular  trough  seven  feet  wide  in  which  ponderous 
stones  were  dragged  by  the  power  of  four  yokes  of 
half-wild  range  cattle.  The  scene  that  ensued  when  the 
bulls  were  yoked  up  and  the  ponderous  machine  began 
to  move  to  the  music  of  an  incessant  fusillade  of  whip 
cracking  and  profanity  was  said,  by  a  local  historian, 
to  have  "beggered  description."  Three  tons  of  gold 
ore  a  day  was  handled. 

The  Nasal  Process 

An  inquisitive  and  talkative  book  agent,  sojourning 
in  a  mining  camp,  ferreted  out  prospects  in  every  sense 
and  appointed  himself  as  a  special  investigator  of  every- 
one else's  business.  Picking  up  a  chunk  of  apparently 
barren  quartz  from  a  pile  destined  to  be  used  as  a  flux 
for  carbonate  ores,  he  looked  it  over  casually,  and  then 
examined  it  with  a  reading  glass  such  as  is  carried  by 
every  well-appointed  book  agent.    Failing  to  observe  any 


indication  of  value,  he  glanced  around  and  asked  the 
nearest  victim,  "How  in  thunder  did  they  get  the  idea 
that  that  stuff  is  worth  shipping?"  The  efficient  assayer 
smiled  a  welcome  and  politely  answered.  "That,  sir? 
Why,  we  smelt  it."  The  bore  nodded  comprehendingly 
and  said,  "Oh,  I  see,  I  see."  Soon  after  he  was  observed 
furtively  sniffing  at  one  rock  after  another  that  he 
picked  off  the  dump.  After  several  negative  shak_ps  of 
the  head  he  made  a  gesture  of  despair  and  grumbled.  • 
"Some  of  these  smart  guys  around  this  camp  call  me 
nosey,  but  I  guess  my  nose  is  not  the  right  kind  of  nose 
for  the  mining  business." 

Political  Confidences 

"With  all  this  'eie  talk  goin'  h'on  baout  polytics  an' 
so  forth,"  says  Cap'n  Dick,  "a  man  'hardly  naws  w'ot's 
w'ot,  an'  it  do  seem  as  if  there  should  be  some  way  o' 
findin'  h'out  jus'  'ow  well  fitted  a  man  is  for  to  'old  a 
job  afor'  'e's  put  on  tha  slate  to  be  voted  for.  W'y, 
dam-me,  it  h'appears  that  we  naws  but  little  o'  a  chap 
till  'e's  put  h'up  for  sumthin',  an'  then  h'after  tha  gos- 
sips 'as  'ad  their  say  'e  'ardly  dares  raise  'is  'ead.  No 
matter  'ow  straight  'e  be,  there's  boun'  to  be  some 
scandal  or  sumthin'  drummed  h'up  by  some  o'  these 
'ere  'ooken  snivey  rascals.  The  h'other  day,  Tom  Tre- 
gillis  wuz  h'approached  by  one  o'  these  'ere  fellows 
lookin'  for  votes.  'Mr.  Tregillis,'  sez  'e,  'will  'e  vote 
for  Smith?'  'Vote  for  him?'  sez  Tom,  'W'ot's  'e  run- 
nin'  for?'  'Two  year  term,  trustee,'  sez  tha  chap. 
'Trust  'e,'  sez  Tom,  'Dam-me,  no — wouldn't  trust  'e  no 
place.  Would'nt  trust  'e  one  term,  let  alone  two.  Gos' 
'long  naow,  talk  to  someone  'oo  don't  naw  tha  bloody 
beggar  well  as  I  do.'  All  this  'ere  aside  though,  m'  son, 
strikes  me  this  'ere  chap  'Oover  should  be  good  timber 
for  tha  nex'  term  at  tha  White  'Ouse.  An',  dam-me, 
'e's  a  minin'  man,  too,  they  tell  me.     Wo't  think?" 

Does  the  Crow  Fly  Straight? 

Down  in  Arizona  they  have  gone  back  to  first  prin- 
ciples again  and  are  selling  stock  by  methods  supposed  to 
have  been  abandoned  long  ago.  In  an  advertisement 
that  has  appeared  in  New  York  and  Boston  papers  offer- 
ing stock  in  what  appears  to  be  a  wonderful  copper 
property,  it  is  told  that  the  mine  lies  "between  the  New 
Cornelia  and  United  Verde  mines."  As  the  crow  might 
fly,  if  he  flew  straight,  the  distance  between  the  mines 
named  is  Just  about  120  miles.  The  New  Cornelia  is  a 
relatively  shallow  deposit  of  leaching  and  concentrating 
ores.  The  United  Verde  is  one  of  the  deepest  mines  of 
the  Southwest,  of  straight  smelting  sulphides.  About 
1,000  mines  and  a  thousand  mountain  peaks  lie  between 
them.  It  is  possible  that  the  two  mines  have  geologic 
connection,  but  it  has  been  generally  overlooked,  if  true. 

The  Largest  Circulation 

A  famous  phy.sician  once  said  that  a  great  trouble 
with  the  young  men  of  his  day  was  that  they  were 
neglecting  to  develop  their  powers  of  observation.  Here 
and  there  we  notice  a  similar  defect  today,  and  in  engi- 
neering circles  at  that.  An  error  has  recently  appeared 
in  Mining  and  Metal' i<fgy,  the  new  publication  of  the 
A.  I.  M.  E.,  in  which  the  advertising  rooter  proclaims 
that  "no  mining  paper  now  has  as  many  as  9,000  paid 
subscribers."  More  accuracy  is  expected  from  the  Insti- 
tute, even  from  its  advertising  man.  He  is  certainly  a 
wizard  at  figuring  out  "paid  subscriptions"  for  Mining 
and  Metallurgii,  in  the  course  of  which  he  counts  in  the 
whole  membership  of  the  Institute.  However,  he  is  be- 
hind the  times  as  to  Engineering  and  Mining  Journal. 
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Consultation 


Dry  Crushing  and  Direct  Cyanidation 

"Will  you  please  advise  me  where  I  can  secure  the  latest 
data  on  dry  crushing  and  cyaniding  direct? 

"I  have  a  large  tonnage  proposition,  consisting  of  about 
500,000  tons  of  old  mine  dumps,  which  I  believe  could  be 
successfully  treated  in  this  way.  The  material  is  free 
milling  but  low  grade,  and  contains  considerable  clay.  It 
will  average  about  $3.50  per  ton  in  gold  and  silver,  80  to  85 
per  cent  being  in  gold." 

The  latest  data  on  this  subject  can  best  be  secured  by 
going  over  the  files  of  the  Engineering  and  Mining  Jour- 
nal for  the  period  between  1905  to  1912,  or  by  consulting 
such  books  as  H.  A.  Megraw's  "Details  of  Cyanide  Prac- 
tice," Richard's  "Ore  Dressing,"  on  the  subject  of  dry 
crushing,  or  other  similar  books.  We  do  not  know  of  any 
recent  examples  of  dry  crushing  and  cyaniding  plants, 
although  at  one  time  there  were  a  few  such  plants  in 
operation. 

By  your  question  we  presume  that  you  intend  to  dry 
crush  the  ore  and  then  treat  it  by  leaching  with  cyanide 
solutions.  Such  a  plant  and  process  would  be  relatively 
simple  if  a  sufficient  recovery  could  be  made  with  ore  re- 
duced to  20-  or  30-mesh  size.  The  crushing  would  be 
effected  by  rock  breakers  and  rolls.  As  you  say  that  the 
ore  contains  considerable  clay,  you  would  undoubtedly 
have  trouble  in  both  crushing  and  leaching.  To  avoid 
this,  crushing  could  be  done  wet  by  stamps  or  ball  mills. 
The  clay  in  the  form  of  slimes  could  be  separated  by 
classifiers  from  the  sand,  and  both  treated  separately, 
the  sands  by  leaching,  the  slime  by  agitation  and  Altera- 
tion. There  were  many  sand-slime  cyanide  plants  in  the 
period  first  mentioned. 

A  slime  plant  would  also  be  applicable  under  circum- 
stances where  the  gold  occurred  associated  with  the 
slime.  Two  excellent  examples  of  cyanide  plants  for 
treatment  of  gold  are  given  in  Vol.  60,  p.  78,  98,  Trans. 
A.  I.  M.  E.,  "Elko  Prince  Mine  and  Mill"  and  "Fine- 
Grinding  Plant  of  Barnes  King  Development  Co." 

Copies  of  these  papers  can  be  obtained  by  writing  to 
the  Secretary  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  29  West  39th  St.,  New  York. 
A  nominal  sum  is  charged. 

In  your  description  of  the  ore  you  mention  that  it  is 
free-milling  but  low  grade.  This  suggests  that  one  of 
the  simplest  methods  would  be  stamp  or  ball  mill  crush- 
ing and  plate  amalgamation.  A  mill  test  of  a  large 
sample,  50  or  100  tons,  would  quickly  give  the  facts  to 
determine  the  feasibility  of  this  method. 

In  a  problem  of  the  kind  presented,  the  crucial  points 
are  the  average  value,  the  recovery  by  some  simple 
method,  and  the  cost  of  treatment.  A  quantity  of  the 
magnitude  you  mention,  with  the  value  you  name,  would 
warrant  employment  of  a  competent  metallurgist.  Often 
a  reasonably  good  proposition  fails  because  the  principals 
attempt  to  solve  highly  technical  and  mechanical  prob- 
lems out  of  all  proportion  to  their  ability.  It  is  the  part 
of  wisdom  and  common  sense  to  get  the  best  technical 
advice  before  spending  money.  Accurate  estimates  of 
cost,  a  clean-cut  plan,  well-thought-out  designs  and  a 
plant  of  good  mechanical  arrangement  stand  between 
success  and  failure. 


What  Prices  Are  Paid  for  Iron  Ores? 

"I  believe  that  I  can  make  discoveries  of  iron  ore  in  my 
locality,  and  would  be  interested  in  ascertaining  pi'ices  paid 
for  iron  ores  and  the  conditions  under  which  they  are 
marketed." 

The  opportunities  of  marketing  iron  ores  depend  on 
present  and  future  demands  of  the  furnaces  and  the 
price  at  which  the  ore  is  offered.  From  present  reports, 
it  is  indicated  that  stocks  are  low  at  the  furnace  yards, 
and  there  will  be  considerable  accumulation  of  large 
stocks  during  the  shipping  season  in  order  to  avoid  the 
difficulty  in  getting  shipments  should  a  coal  shortage 
interfere  with  the  movement.  This  condition  applies 
particularly  to  the  situation  in  districts  which  draw 
their  supply  of  iron  ore  from  the  Lake  Superior  region. 
There  are,  of  course,  markets  other  than  these,  and  if 
you  could  give  us  some  idea  as  to  the  location  of  the 
deposits  you  mention,  we  could  write  more  definitely  on 
local  conditions  and  markets,  or  at  least  explain  where 
such  data  may  be  obtained. 

The  unit  value  of  standard  Lake  Superior  iron  ores 
is  determined  by  adding  an  arbitrary  amount,  represent- 
ing rail  freight  from  the  base  point  to  the  furnaces,  to 
the  market  price  of  a  ton  of  the  base  ore,  and  dividing 
the  total  by  55  in  the  case  of  a  bessemer  ore,  or  51*  in 
the  case  of  a  non-bessemer  ore.  The  selling  price  of  any 
ore  is  determined  by  multiplying  the  natural  iron  by 
the  unit  value  and  deducting  penalties  or  adding  pre- 
miums for  phosphorus  content.  Present  prices  on  Lake 
Superior  ores  are  as  follows: 

Old  Range  bessemer $7.45 

Old  Range  non,-bessemer 6.70 

Mesabi  bessemer   7.20 

Mesabi  non-bessemer   6.55 

These  figures  apply  to  only  one  locality,  the  Lake 
Superior  district,  and  the  quotation  in  other  parts  of 
the  country  will  differ  with  the  furnace  demands  and 
requirements. 


Leading  Mining  Publications  in  England 

"What  are  some  of  the  important  mining  publications 
of  England?" 

Corresponding  to  the  Transactions  of  the  American 
Institute  of  Mining  and  Metallurgical  Engineers  are  the 
Bulletin  and  Proceedings  of  the  Institution  of  Mining 
and  Metallurgy,  No.  1,  Finsbury  Circus,  London,  E.  C.  2. 
A  similar  publication  is  the  Transactions  of  the  Institu- 
tion of  Mining  Engineers,  39  Victoria  St.,  S.  W.  1,  Lon- 
don.   A  few  of  the  "mining  papers"  follow: 

Birmingham.  Engineering  and  Mining  Journal,  39 
New  St.,  Birmingham. 

Colliery  Guardian,  30-31  Furnival  St.,  Holborn,  E.  C. 
London. 

Mining  Journal,  15  George  St.,  Mansion  House,  E.  C. 

Mining  World  and  Engineering  Record,  234-236  Gres- 
ham  House,  London,  E.  C.  2. 

Mining  Magazine,  724  Salisbury  House,  London  Wall, 
E.  C.  2. 
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Gas  an  Important  Factor  in  Oil  Accumulation 

Interesting  Experiments  by  the  Department  of  Geology  of  the  University  of  Minnesota  Dem- 
onstrate Effect  of  Gas  Upon  the  Segregation  of  Oil  From  Oil  Sands- 
Difficulty  of  Duplicating  Field  Conditions  in  the  Laboratory 

By  George  A.  Thiel 

Written   exclusively   for   Engineering   and   Minina  Journal 


THE  relations  of  accumulations  of  petroleum  to 
geologic  structure  were  first  discussed  by  An- 
drews, Hunt,  and  VVinchell.  These  men  formu- 
lated the  "anticlinal  theory,"  and  described  three  types 
of  geologic  formations  that  are  essential  for  an  oil 
accumulation:  (1)  A  carbonaceous  strata  from  which 
the  oil  is  supplied;  (2)  a  stratum  of  porous  sandstone 
or  fractured  limestone  to  serve  as  a  reservoir;  and  (3) 
an  upper  argillaceous  strata  forming  an  impervious  cap 
above  the  oil-bearing  strata. 

The  anticlinal  theory  did  not  meet  with  the  general 
approval  of  geologists,  on  account  of  the  various  con- 
tradictions discovered  in  the  Pennsylvania  oil  fields, 
which  were  then  being  exploited.    It  was  not  until  1890 


KIG.    1.      GL.VSS    TUBE   FILLED  WITH    OIL-SAXD    AND   SEA 
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ACCUMULATION  OF  OIL 


FIG.      2.       GLASS     TUBE     SHOWING     GROUND     DOLOMITIC 
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FIG.  3.     GLASS  TUBE  SHOWING  THE  RESITLTS  OF  FORTY- 
EIGHT  HOURS'   ACTION   ON   TUBE   AS   SHOW.V    IN   FIG.    2. 
.4  .VXD  A'.  DOLOMITE;  B  AND  B'  SE.V  WATER  IN  S.\ND : 
r  AND  <■■  SEGREGATION  OF  OIL  IN  THE  SAND  ; 
D,    ACCUMULATION    OF    GAS    IN    S.VND 

that  I.  C.  White  placed  the  theory  on  a  working  basis. 
He  was  convinced  that  the  theory  wa.i  corroborated  by 
facts  as  observed  in  the  Pennsylvania  gas  fields,  and  he 
later  worked  out  many  of  the  details  and  applied  them 
in  a  practical  way  in  locating  new  and  undeveloped 
fields. 

Other  theories  or  modifications  have  been  advanced, 
among  them  the  hydraulic  or  hydromotive  theory  as 
advocated  by  Munn;  the  diastrophic  theory,  by  Daly; 
and  the  theory  of  capillary  concentration  as  put  forth 
by   VVashburne.     Each  theory,  though  different  in  the 


detail  of  its  application  to  oil  accumulation,  is  depend- 
ent to  a  great  extent  upon  the  difference  in  specific 
gravity  between  salt  water  and  crude  oil.  It  has  been 
shown  experimentally  that  the  force  of  gravity'  alone 
is  not  sufl^cient  to  overcome  the  viscosity  and  adhesion 
of  the  oil.  Other  factors  must  therefore  be  taken  into 
consideration  in  attempting  to  elucidate  the  problem. 

The  following  experiment  shows  the  influence  of  gas 
under  pressure  in  oil  accumulation: 

A  piece  of  glass  tubing  four  feet  long  and  with  a 
bore  an  inch  in  diameter  was  bent  in  a  wide  flame  to 
avoid  a  sharp  angle  at  the  point  of  heating.  The  tube 
was  bent  about  fifteen  degrees  from  the  horizontal. 
Crushed  quartzite  that  was  sifted  through  a  twenty- 
mesh  screen  was  partially  saturated  with  crude  oil  to 
which  one-third  of  its  volume  of  kerosene  had  been 
added.  The  quartzite  and  oil  were  allowed  to  remain  in 
the  mixing  pan  for  a  few  minutes,  in  order  that  the  oil 
in  the  highly  saturated  portions  might  drain  to  the 
bottom  of  the  pan.  Only  quartzite  sand  with  the 
amount  of  oil  it  retained  by  means  of  adhesion  and 
capillarity  was  used  in  the  experiment. 

One  end  of  the  glass  tube  was  then  temporarily 
plugged  with  a  rolled  paper  plug  four  inches  long.  The 
oil-soaked  quartzite  sand  was  placed  in  the  tube  and 
saturated,  during  filling,  with  sea  water  that  was  acid- 
ified to  one-half  of  1  per  cent  with  acetic  acid.  Four 
inches  at  each  end  of  the  tube  was  filled  with  fine- 
ground  dolomitic  limestone  (Fig.  2,  A  and  A'),  and 
tight-fitting  rubber  corks  were  inserted.  The  tube  was 
then  placed  in  the  position  a.<  shown  in  the  figure,  and 
the  ends  were  blocked  to  hold  the  corks  in  position. 

The  acidified  salt  water,  upon  coming  in  contact  with 
the  dolomitic  limestone  in  the  ends  of  the  tube,  gener- 
ated carbon  dioxide,  which  slowly  diffused  through  the 
entire  system  and  developed  considerable  gas  pressure. 
In  twenty-four  hours  the  oil  was  segregated  in  the 
upper  portion  of  the  limbs  of  the  tube.  (Fig.  3,  C.) 
and  a  pronounced  accumulation  of  gas  was  seen  at  the 
cre.st  of  the  structure  (Fig.  3,  D).  In  fort.v-eight  hours 
the  separation  was  still  more  nearly  complete,  and  a 
sharp  line  of  deniarkation  separated  B  and  C  of  Fig.  3. 
In  the  upper  part  of  the  limb  of  the  structure,  near  the 
jiccumulation  of  gas,  the  oil  occupied  all  of  the  pore 
space  of  the  sand  throughout  the  entire  diameter  of 
the  tube.  The  line  of  separation  between  oil  and  salt 
water  was  horizontal. 

To  determine  whether  the  presence  of  the  gas  was  an 
essential  factor  in  bringing  about  the  segregation  of  the 
oil,  several  tubes  were  filled  with  the  oil-sand  mixture 
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and  water,  without  the  presence  of  the  generating  gas. 
These  tubes  showed  only  small  local  accumulations  of  oil 
in  the  larger  pore  spaces  throughout  the  entire  length 
of  the  tube,  with  no  marked  segregation  at  the  top  of 
the  structure. 

Various  theories  have  been  advanced  concerning  the 
methods  by  means  of  which  gas  is  capable  of  conveying 
petroleum.  W.  H.  Johnson  suggests  that  a  bubble  of 
gas  rising  through  water,  and  coming  in  contact  with 
a  globule  of  oil,  unites  with  it,  and  the  oil  forms  a  con- 
tinuous shell  or  film  about  the  bubble.  He  believes  that 
oil  is  carried  to  the  top  of  anticlines  by  this  process. 
In  this  experiment,  however,  the  oil  was  not  so  carried; 
the  volume  of  oil  moved  exceeded  the  volume  of  the  gas 
under  the  prevailing  pressure. 

Lewis,  in  discussing  methods  for  oil  recovery,  sug- 
gests that  gas  or  compressed  air  works  the  oil  into  a 
froth  and  that  bubbles  are  continually  forming  and 
breaking  in  the  pore  spaces  of  the  sand,  and  in  this  man- 
ner carry  the  oil  in  the  direction  of  the  movement  of  the 
gas.  He  believes  that  three  physical  processes  are  in- 
volved: (1)  direct  pressure;  (2)  the  gas  goes  into 
solution  under  great  pressure,  and,  upon  being  released, 
carries  the  oil  with  it;  (3)  the  gas  carries  oil  as  vapor. 

To  attempt  a  determination  of  the  method  by  means 
of  which  the  carbon  dioxide  brought  about  the  segrega- 
tion of  the  oil  as  seen  in  the  tube  in  Fig.  3,  a  similar 
experiment  was  set  up  with  the  tube  inverted,  thus  form- 
ing a  synclinal  structure.  The  first  evidences  of  accumu- 
lation were  seen  at  the  upper  surface  of  the  tube 
throughout  its  entire  length.  At  the  end  of  thirty-six 
hours,  however,  the  oil  had  moved  in  both  directions 
from  the  trough  of  the  syncline,  forming  a  concentra- 
tion in  the  upper  part  of  the  limbs,  immediately  below 
the  contact  between  dolomite  and  quartzite.  Such  be- 
havior indicates  that  the  migration  of  the  oil  is  not 
dependent  upon  the  direct  movement  of  the  gas,  as  the 
oil  moved  toward  the  source  of  gas  supply.  This  did 
not  occur  until  after  a  uniform  pressure  had  been  de- 
veloped throughout  the  oil-sand  and  water  mixture. 

Any  oil  will  absorb  a  fixed  amount  of  a  given  gas.  but 
the  coefficient  of  absorption  varies  directly  with  the 
pressure  and  inversely  with  the  temperature.  Under 
similar  conditions  petroleum  absorbs  about  ten  times 
as  much  gas  as  water.  Burrell  has  .shown  that  certain 
California  oil  absorbs  15  per  cent  of  its  volume  of  nat- 
ural gas  from  Pennsylvania  wells.  In  applying  such 
observations  to  the  experiments  described  above,  it  must 
be  granted  that  sufficient  pressure  was  developed  in  the 
tubes  to  necessitate  a  fair  degree  of  absorption.  The 
pressure  due  to  the  excess  gas  present  is  the  chief  factor 
in  bringing  about  the  migration  and  segregation  with 
relation  to  the  differences  in  specific  gravity  of  salt 
water,  oil,  and  gas.  These  relations,  as  shown  in  Fig.  3, 
are  identical  with  conditions  as  found  in  the  oil  fields 
where  the  three  constituents  are  present.  Numerous 
attempts  have  been  made  to  duplicate  the  conditions  in 
the  laboratory,  but  gravity  and  capillarity  alone  have 
not  succeeded  in  reproducing  the  relations  as  observed 
in  the  field.  The  action  of  gas  in  the  closed  system,  in 
my  opinion,  points  the  way  to  the  mechanism  of  the 
separation. 

I  desire  to  acknowledge  the  credit  due  to  Dr.  William 
H.  Emmons,  at  whose  suggestion  this  work  was  under- 
taken and  whose  advice  and  criticisms  are  sincerely 
appreciated.  The  experimental  work  was  done  in  the 
laboratories  of  the  Department  of  Geology,  University 
of  Minnesota. 


Kerosene  and  Fuel  Oil  in  Relation  to 
Internal-Combustion  Engines 

OF  INTEREST  to  oil  producers  are  the  following 
statements,  taken  from  an  article  by  N.  A.  C. 
Smith  in  the  February  number  of  "Monthly  Reports  of 
Investigations  by  the  U.  S.  Bureau  of  Mines": 

"The  quality  of  gasoline  will  not  change  much  in  the 
near  future.  If  the  engine  and  the  carburetor  of  today 
can  use  the  present  quality  of  gasoline  in  a  satisfactory 
manner,  they  can  continue  to  do  so  for  some  time. 
Furthermore,  it  is  probable  that  the  idea  of  providing 
for  the  increase  in  the  number  of  automobiles  by  using 
kerosene  as  fuel  cannot  be  realized  to  any  great  extent. 
Considerable  amounts  of  kerosene,  the  total  production 
of  which  in  this  country  is  only  half  as  much  as  the 
production  of  gasoline,  can  be  diverted  to  the  automotive 
industry  only  if  automobile  users  are  prepared  to  pay 
more  than  is  paid  by  regular  users  of  kerosene. 

"The  use  of  fuel  oil  in  the  internal-combustion  engine 
may  be  the  solution  of  the  problem.  Fuel  oil  constitutes 
over  50  per  cent  of  the  products  obtained  from  the  crude 
oils  refined  in  the  United  States.  Some  of  this  fuel  oil 
is  a  comparatively  light  and  volatile  distillate,  but  much 
of  it  is  a  heavy,  viscous  tar.  It  is  used  today  for  rais- 
ing steam  under  boilers,  for  making  or  enriching  gas, 
for  cracking  into  gasoline,  for  metallurgical  purposes, 
and  for  internal-combustion  engines  of  the  Diesel  type. 
This  last  use,  considered  in  a  large  way,  is  by  far  the 
most  efficient.  And  it  is  in  this  use  of  fuel  oil  that  there 
is  most  possibility  of  solving  the  question  of  fuel  supply 
for  the  automotive  trade.  If  engineers  are  able  to 
design  an  automobile  or  truck  engine  that  will  use  fuel 
oil  in  a  satisfactory  manner,  they  will  relieve  the  danger 
of  the  impending  shortage  and  make  possible  the  de- 
sirable extension  of  the  use  of  the  automobile  and  ti'uck. 
An  automotive  e.igine  using  fuel  oil  can  compete  against 
any  other  large  user  of  fuel  oil  because  this  will  be  the 
most  efficient  use  to  which  the  oil  can  be  put.  Conse- 
quently, the  supply  of  motor  fuel  would  be  limited  only 
by  the  total  supply  of  fuel  oil. 

"One  important  exception  must  be  made  to  this  state- 
ment, and  that  is,  that  part  of  the  oil  now  used  as  fuel 
can  be  made  into  lubricants.  There  has  not  been  suffli- 
cient  demand  for  lubricants  in  the  past  to  consume  all 
that  might  be  made  from  the  crude  oils  of  the  country, 
and  the  knowledge  of  how  to  obtain  high-grade  lubri- 
cants from  certain  kinds  of  oils  has  been  lacking.  This 
knowledge  is  rapidly  being  acquired,  and  it  is  probable 
that  our  chemists  will  be  able  in  the  future  to  produce 
satisfactory  lubricants  from  almost  any  crude.  The  de- 
mand for  these  products  is  certain  to  increase  in  the 
future,  for  it  must  be  emphasized  that  lubricants  are 
the  most  necessary  of  all  the  products  of  crude  oil.  Gaso- 
line, kerosene,  and  fuel  oil  might  be  dispensed  with,  but 
the  industrial  development  of  today  would  be  impossible 
were  it  not  for  the  enormous  quantities  of  oil  used  to 
lubricate  every  moving  part  of  our  machinery,  and  these 
lubricants  can  be  obtained  in  sufficient  quantity  only 
from  petroleum. 

"The  preceding  statements  have  been  made,  taking 
into  primary  consideration  the  crude  oil  supplied  by  the 
oil  wells  of  the  United  States  and  Mexico.  There  are. 
however,  several  sources  of  motor  fuel  which  will  prob- 
ably come  into  use  in  the  future.  The  most  important 
of  these  are  the  enormous  quantities  of  oil-bearing  shale, 
found  in  the  states  of  Colorado,  Wyoming,  and  Utah. 
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February  Report  of  Cities 
Service  Company 

The  Cities  Ser\'ice  Company,  ac- 
cording to  its  statement  for  Februai-y, 
1920,  reported  gross  income  of 
$2,111,765,  an  increase  of  $374,489 
over  February,  1919.  Net  income 
available  for  dividends  on  the  preferred 
stock  for  February,  1920,  -was  $1,881,- 
270,  an  increase  of  $322,188  over 
the  corresponding  months  for  the 
preceding  year.  The  balance  avail- 
able for  reserves,  dividends  on  the 
common  stock  and  surplus  was  $1,499,- 
512,  an  increase  of  $280,785  ov?r 
February,  1919.  Monthly  earnings  of 
the  Cities  Service  Company  have  been 
showing  a  steady  increase  since  July, 
1919,  February,  1920,  having  shown 
$811,056  more  gross  income  than 
August,  1919,  with  an  increase  in  earn- 
ings available  for  payment  of  preferred 
dividends  of  $798,534,  and  the  increase 
in  balance  available  for  resei-^'es,  divi- 
dends on  the  common  stock  and  sur- 
plus in  the  six  months'  period  was 
$771,539. 

The  advance  in  the  price  of  Mid-Con- 
tinent crude  oil  to  $3.50  per  bbl.  was  a 
natural  result  of  the  condition  in  the 
crude-oil  market  and  of  the  largely  in- 
creased costs  of  production,  transporta- 
tion, and  distribution  of  oil.  During 
1919,  oil-well  drilling  equipment  cost  in- 
creased between  50  and  75  per  cent  in 
price,  and,  on  top  of  this,  drilling  con- 
tractors advanced  their  rates  ma- 
terially. Financial  reports  of  com- 
panies engaged  in  practically  every 
branch  of  the  oil  business  indicate  that 
expenses  in  1919  were  from  25  to  50 
per  cent  higher  than  in  1918. 

Licensing  Geologists  Not  Loolied 
Upon  Favorably 

The  proposal  made  at  the  Dallas 
meeting  of  the  American  Association  of 
Petroleum  Geologists,  that  oil  geol- 
ogists be  required  to  take  out  a  license, 
does  not  meet  with  favor  in  Washing- 
ton. The  matter  of  licensing  geologists 
and  other  classes  of  technical  men  has 
come  up  frequently  in  the  past,  and  has 
been  the  subject  of  study  on  the  part  of 
several  of  the  Government's  bureaus. 
The  invariable  conclusion  always  has 
been  that,  instead  of  protecting  the 
public  from  the  faker,  the  effect  is  most 
likely  to  be  the  contrary.  The  un- 
scrupulous would  be  those  chiefly  con- 
cerned in  securing  a  license,  and  owing 
to  their  intent  and  desire,  there  are  cer- 
tain to  be  many  cases  where  they  will 
be  able  to  obtain  licenses,  thus  enabling 
them  to  impose  upon  the  public  more 
successfully  than  otherwise  would  be 
the  case.  Professional  geologists  have 
as  yet  given  but  little  attention  to  the 
subject,  but  it  is  certain  that,  along 
with  the  mining  engineers,  they  will 
soon  have  to  do  so. 


Imperial  Oil  Company  of  Canada 

Active    Campaign    in    Canadian    North- 
west Is  Planned — Drilling  Operations 
To  Begin  on  Peace  River 

The  Imperial  Oil  Co.  is  an-anging 
for  an  active  campaign  in  the  Canadian 
Northwest,  following  up  the  geological 
work  done  last  year  by  the  staff  of 
field  experts  headed  by  Dr.  Bosworth, 
and  drilling  will  be  undertaken  in  a 
number  of  places  where  good  prospects 
were  found.  As  soon  as  weather  con- 
ditions permit,  drilling  operations  will 
be  started  near  Fort  Norman,  on  the 
Mackenzie  River,  by  a  party  of  five 
men  who  have  been  in  camp  there 
through  the  winter  in  order  to  make  an 
early  start  this  spring.  A  second  drill- 
ing rig  was  taken  last  season  to  the 
vicinity  of  Great  Slave  Lake,  where 
operations  will  be  begun  as  soon  as  pos- 
.sible.  The  company  has  two  drilling 
rigs  in  the  foothills  in  the  Barzeau  field, 
situated  in  the  southwestern  part  of 
Alberta,  and  another  at  Czar,  in  east- 
ern Alberta.  It  is  intended  to  have 
three  more  rigs  in  operation,  but  their 
locations  have  not  been  definitely  de- 
cided on. 

During  the  last  two  months  good 
progress  has  been  made  by  Peace  River 
Petroleum,  Ltd.,  in  its  preparations  to 
begin  drilling  operations  on  Peace  River. 
Two  complete  oil-drilling  equipments 
and  three  boilers  have  been  purchased 
and  shipped  to  Peace  River.  Machinei-y 
will  be  installed  in  close  proximity  to 
No.  1  Consolidated  well.  John  Hallam, 
president  of  the  company,  states  that 
the  report  of  a  discovery  of  oil  at  a 
depth  of  1,125  ft.  in  the  Victory  well 
has  been  confirmed.  Oil  sands  were  en- 
countered and  the  drills  show  40  ft.  of 
good  oil  sands,  drilling  having  been 
stopped  to  allow  of  the  sands  being 
tested  for  quantity  of  oil. 


Pacific  Coast  Fails  To  Meet  Oil 
Requirements  of  Navy 

According  to  Washington  dispatches, 
in  response  to  requests  for  bids  for 
4,500,000  bbl.,  of  fuel  oil  for  the  Pacific 
Coast  the  Navy  Department  received 
but  one  bid,  of  602,000  bbl.,  from  the 
Standard  Oil  Co.  of  California.  Prices 
quoted  were  more  than  50  per  cent 
under  those  submitted  in  recent  bids 
for  Atlantic  Coast  delivery,  averaging 
$1.95  for  port  delivery,  against  $4.20  for 
the  east  coast. 

With  the  east  and  west  coast  bids  to- 
gether falling  about  8,000,000  bbl.  short 
of  total  requirements,  the  problem  pre- 
sented to  the  Navy  of  securing  its  fuel 
oil  under  contract  becomes  a  serious 
one.  In  the  meantime  naval  construc- 
tion is  continuing  and  large  capital 
ships  equipped  for  oil  burning  will 
approach  completion  soon.  A  solution 
of  the  situation  appears  difficult. 


Encroachment  of  Salt   Water   in 
Mexican  Oil  Fields  Exaggerated 

Information  in  possession  of  the  Gov- 
ernment is  to  the  effect  that  the  en- 
croachment of  salt  water  in  the  Mex- 
ican oil  fields  has  been  exaggerted  and 
is  having  an  unjustified  influence  on 
prices.  The  rapid  increase  in  the  con- 
sumprtiion  of  petroleum  products,  as 
well  as  the  various  factors  in  the  indus- 
try making  for  uncertainty,  has  caused 
practically  every  consumer  to  rush  into 
the  market  in  an  effort  to  make  con- 
tracts. Only  for  a  short  time,  it  is 
believed,  will  it  be  necessary  to  relieve 
the  market  of  much  of  its  artificial 
stimulus,  but  all  of  the  Government  oil 
specialists  are  agreed  that  something 
must  be  done  by  American  capital  to 
stimulate  the  production  of  petroleum 
supplies  in  foreign  countries. 


Arizona  Oil  Activities 

At  the  well  of  the  United  States  Oil 
&  Refining  Co.,  north  of  Bowie,  in 
southeastern  Arizona,  there  was  a  hur- 
ried removal  of  machinery  a  few  weeks 
ago,  in  anticipation  of  a  gas  blowout, 
but  it  failed  to  take  place.  Sinking  was 
resumed,  100  ft.  having  been  made  when 
the  rig  proved  inadequate  and  heavier 
machinery  was  ordered  and  is  now  due 
on  the  ground.  The  scheme  is  financed 
by  Arizona  capitalists. 

Three  drilling  rigs  are  expected  to 
start  soon,  under  contract,  on  the  prop- 
erty of  the  Arizona  Oil  &  Gas  Co.. 
which  has  taken  up  appi'oximately  100,- 
000  acres  south  of  Mohawk,  Yuma 
County.  At  the  head  of  the  company  is 
C.  W.  Meeken,  of  Denver,  and  asso- 
ciated with  him  are  W.  J.  Lyons,  of 
Los  Angeles;  N.  C.  Baueh,  of  Colorado 
Springs,  and  J.  K.  Stewart,  of  Denver. 
The  last  named  is  a  geologist  and  is  in 
charge  of  the  field  work.  The  Yuma 
Oil  Co.  has  been  reorganized,  having 
paid  off  stockholders  who  desired  to 
quit.  The  company  is  planning  to  sink 
a  well  in  the  lower  Gila  Valley. 

In  northern  Yuma  County,  twenty 
miles  east  of  Parker,  the  C.  A.  Botzum 
Holding  Co.  is  drilling  in  shale.  Most 
of  the  oil-well  drilling  in  Arizona  for 
more  than  a  year  has  been  near  the 
vicinity  of  Holbrook,  in  the  northeast- 
ern part  of  the  state.  The  winter  has 
passed  with  little  result  from  the  rela- 
tively small  amount  of  drilling. 


Heavy  Demand  for  Regulations 
Governing  Leasing  Provisions 

Demand  for  the  regulations  covering 
the  le-ising  of  oil  and  gas  lands  is  ex- 
ceeding all  expectations.  Inquiry  also 
is  being  made  for  the  regulations  cover- 
ing coal,  phosphate  and  sodium  lands. 
The  latter  regulations,  however,  \vill 
r.ot  be  available  for  several  weeks. 
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New  Publications 


Mineral  Deposits.  By  Waldemar  Lind- 
gren.  Second  edition,  1919.  Cloth, 
6x9,  pp.  957.  The  McGraw-Hill 
Book  Co.,  New  York. 

The  first  edition  of  Lindgren's  great 
work  on  mineral  deposits  has  been  re- 
vised, enlarged,  and  reset.  In  the  selec- 
tion of  material  for  the  second  edition 
certain  descriptions  of  relatively  unim- 
portant districts  have  been  withdrawn 
and  replaced  by  descriptions  of  more 
important  ones.  The  book  is  not  only 
the  foremost  compendium  of  knowl- 
edge on  the  geology  of  ore  deposits,  but 
the  full  and  philosophic  discussions  of 
the  genetic  relations  of  the  world's 
principal  deposits  of  the  metals  render 
it  a  most  important  contribution  to 
science. 

Two  chapters  have  been  added  to  the 
earlier  edition.  One  of  these  is  on  the 
hematite  deposits  of  the  Lake  Superior 
region;  another  is  on  metallogenic 
epochs.  The  conception  of  the  metal- 
logenic epochs  first  treated  by  de  Lau- 
nay  was  developed  in  North  America 
principally  by  Lindgren  in  his  earlier 
papers,  but  was  treated  only  briefly  in 
the  first  edition  of  Mineral  Deposits. 
The  second  edition  devotes  a  chapter  to 
the  subject.  It  treats  metallogenic 
epochs  in  general,  and  those  recorded 
in  each  of  the  continents  separately. 
He  revises  his  treatment  of  the  gold  de- 
posits of  North  America,'  expanding  it 
and  bringing  it  down  to  date.  He 
closes  the  chapter  on  metallogenic 
epochs  and  the  book  with  the  following 
reference  to  cyclic  changes: 

"As  we  look  back  over  the  wide  do- 
main of  mineral  deposits,  we  perceive 
the  strong  tendency  to  concentration  of 
common  or  rare  elements,  by  magnetic 
differentiation,  by  solution  or  by  me- 
chanical transportation;  we  perceive 
also  cycles  of  transformations,  based  on 
the  laws  of  stability  of  chemical  com- 
pounds. Even  when  deeply  buried,  the 
deposits  may  suffer  many  changes. 
Near  the  surface  they  are  constantly 
subject  to  transmutations  involving  both 
concentration  and  dispersion.  A  few 
stable  compounds  are  formed  while  the 
rest  are  of  the  elements  scattered  by 
mechanical  and  chemical  transportation. 
Some  constituents  are  carried  down  into 
the  earth  by  the  underground  circula- 
tion of  water,  perhaps  to  form  new  de- 
posits in  other  rocks.  Ultimately  ero- 
sion sweeps  away  the  wreckage  of  the 
old  deposits  into  basins  of  sedimenta- 
tion where  the  elements  may  be  recon- 
centrated,  be  it  by  direct  precipitation 
or  by  the  aid  of  living  matter.  The 
sediments  may  again  be  lifted  and  cor- 
rugated, again  destroyed  by  erosion, 
and  new  eras  of  concentration  begin. 

"In  one  aspect  the  science  of  minei-al 


'Lindgren.  W.,  "The  Geologic  Features 
of  the  Gold  Production  of  North  America." 
A.  I.  M.  E.  Trans.,  Vol.  35,  pp.  970  et  seq., 
1902. 


deposits  is  frankly  utilitarian,  but  from 
the  viewpoint  of  pure  knowledge  it 
records  the  principles  governing  the 
cycles  of  concentration  of  the  elements. 
It  traces  the  processes  by  which  the 
primeval  gases  and  magmas  have  be- 
come differentiated  into  the  manifold 
complexity  of  the  earth's  crust." 

In  the  preface  to  the  second  edition 
Professor  Lindgren  mentions  the  prog- 
ress that  has  been  made  in  the  period 
since  the  first  edition  appeared.  This, 
so  far  as  I  know,  is  the  only  authorita- 
tive statement  regarding  the  progress 
of  the  science  except  the  annual  re- 
views of  progress  by  Adolph  Knopf, 
which  have  appeared  for  several  years 
in  Engineering  and  Mining  Joui-nal  or 
in  Economic  Geologii.  From  them  one 
gets  a  rather  gloomy  view  of  the  pres- 
ent state  of  the  science.  We  are  told 
that  nothing  really  first  class  is  being 
contributed  to  the  literature  of  the  sub- 
ject. Professor  Lindgren's  comment  is, 
however,  somewhat  more  optimistic.  He 
says: 

"During  the  last  six  years  students 
of  minerals  and  mineral  deposits  have 
made  many  important  contributions  to 
science.  Among  these  may  be  counted 
the  investigations  bearing  on  magnetic 
and  contact-metamorphic  ore  deposits, 
on  problems  of  oxidation  and  supergene 
sulphides,  and  particularly  the  applica- 
tion of  metallographic  methods  to  ores 
by  which  the  complexity  of  metallic  re- 
placements has  been  revealed." 

W.  H.  Emmons. 

The  Mount  Pelion  Mineral  District,  by 

A.  Mcintosh  Reid,  Tasmania  De- 
partment of  Mines;  pp.  84.  Geo- 
logical Survey  Bulletin  No.  30, 
Hobart,  Tasmania,  1919. 
This  is  an  excellent  little  report  de- 
scribing interesting  ore  deposits  in  Tas- 
mania, and  has  the  additional  advant- 
age of  promptness,  the  field  work  hav- 
ing been  done  in  the  early  part  of  1919. 
The  district  covered  is  in  Lincoln 
County,  and  the  copper  ores  in  it  were 
discovered  in  1892;  the  tungsten  ores  in 
1916.  This  is  in  a  rugged  country  with 
mountains  carved  from  great  Mesozoic 
diabase  flows,  which  cover  Silurian 
rocks  and  Permo-Carboniferous,  coal- 
bearing  strata,  which  in  turn  rest  un- 
conformably  on  .-Vlgonkian  schists. 
There  were  some  olivine  basalt  flows  in 
Tertiary  time.  During  the  Pleistocene 
there  was  a  glacial  period.  The  fauna 
is  picturesque  to  our  antipodal  eyes — 
kangaroo  and  wallaby  in  large  numbers 
supply  meat  for  prospectors,  and  the 
"marsupial  wolf,  tiger  cat,  and  Tas- 
manian  devil"  abound. 

The  Algonkian  rocks  were  intruded 
in  pre-Silurian  time  by  igneous  rocks, 
mainly  porphyritic,  but  including  gran- 
ite, and  dense  basic  rocks.  The  Silurian 
and  Permo-Carboniferous  strata  were 
later;  and  in.  Devonian  time  great 
stocks  of  granite  came  up,  but  did  not 


reach  the  surface.  All  the  ore  deposits 
are  connected  with  and  follow  this 
granite  intrusion,  which  is  contempo- 
raneous with  the  tin-bearing  granites 
in  other  parts  of  the  island. 

The  direction  of  folding  in  the  Algon- 
kian rocks  is  along  east-west  axes.  The 
various  subsequent  igneous  intrusions 
have  a  general  north-west  trend.  The 
mineral  veins  have  a  north-west,  north- 
east, or  north-south  trend,  with  dips  of 
between  45  and  77  deg.,  averaging  close 
to  70  deg.  They  are  divided  into  three 
groups — tungsten-tin  veins,  copper  ore- 
bodies,  and  silver-lead  deposits,  all  gen- 
etically related  to  the  same  granite,  the 
different  groups,  in  the  order  named, 
occurring  in  general  in  increasing  dis- 
tance from  the  granite  contact,  and  due 
to  successive  deposition  from  the  same 
solutions.  The  tungsten-tin  veins  con- 
tain also  pyrite,  chalcopyrite,  ai-senopy- 
rite  and  gold:  and  as  gangue  minerals 
carry  quartz,  fluorite,  topaz,  and  musco- 
vite  (gilbertite).  The  copper  orebodies 
contain  as  metallic  minerals  principally 
pyrite,  pyrrhotite,  and  hematite,  with 
lesser  chalcopyrite,  galena,  zinc  blende, 
arsenopyrite,  and  magnetite,  associated 
with  actinolite,  chlorite,  epidote,  talc, 
calcite,  dolomite,  and  quartz,  all  of  met- 
amorphic  origin.  The  silver-lead  de- 
posits are  both  fissure  fillings  and  re- 
placements. Metallic  minerals  are 
galena,  \vith  blende;  chalcopyrite  and 
pyrite,  with  gold  and  silver.  The 
gangue  is  quartz  and  siderite.  These 
different  types  of  deposits  are  transi- 
tional one  into  the  other,  and  all  are 
ascribed  to  hot  ascending  solutions  re- 
leased from  the  granitic  magma. 

These  ore  deposits  are  of  types  sim- 
ilar to  those  of  Western  North  America, 
except  for  the  occurrence  of  tin  with 
the  tungsten  veins,  and  have  the  same 
genetic  relations.  J.  E.  S. 

Quin's  Metal  Handbook  and  Statistics, 

1920.    By  L.  H.  Quin.    Cloth,  6x4, 
pp.   323.     Published   by   the   Metal 
Information   Bureau,   Ltd.,    7    East 
India  Ave.  London,  E.  C.  3. 
This  little  book  contains  statistics  re- 
garding the  price  and  production  of  all 
metals,  brought  as  nearly  up  to  the  date 
of  publication  as  possible.     The  names 
of  producers  and  selling  agents,  the  lo- 
cation of  reduction  works,  the  grades  of 
product,  and  the  imports  and  exports  of 
various  countries  are  also  listed.     The 
aim  is  evidently  to  cover  the  wor'ld,  and 
the  book  is  presumably  as  complete  as 
any  in  its  field. 


Mining  in  California   During   1919 — 

A  concise  review  is  given  in  Prelimi- 
nary Report  No.  6,  issued  by  the  State 
Mining  Bureau,  San  Francisco.  The 
work  done  by  the  various  operating 
companies  during  the  year  is  briefly 
outlined,  and  general  conditions  are  dis- 
cussed. 
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Echoes  From  the  Fraternity 

SOCIETIES,  Addresses,  and  Reports 


American  Society  of  Civil  Engi- 
neers Discusses  Improved 
Highways 

The  American  Society  of  Civil  Engi- 
neers held  its  mid-month  meeting  on 
March  17  at  the  Engineering  Societies 
teuilding.  The  subject  of  the  meeting 
was  "The  Nation-wide  Demand  for  Im- 
proved Highways,"  and  the  discussion 
was  opened  by  H.  G.  Shirley,  who  re- 
viewed in  a  general  way  the  existing 
highway  situation  in  the  United  States. 
The  State  Highway  Engineer  of  New 
Jersey,  W.  G.  B.  Thompson,  supple- 
mented this  with  an  interesting  his- 
torical sketch  of  traffic  and  types. 

The  chief  feature  of  the  meeting  was 
a  many-sided  discussion  of  the  topic 
"How  Much  Can  We  Afford  To  Spend 
for  Highways  per  Mile?"  following 
an  introduction  by  E.  J.  Mehren,  of 
the  Engineering  News-Record.  Points 
specifically  considered  covered  the  per- 
missible cost  based  on  saving  in  haul- 
age; the  need  for  adequate  maintenance, 
as  related  to  first  cost,  and  the  1920 
program  of  construction. 

Robert  S.  Parsons,  chief  engineer  of 
the  Erie  R.R.  emphasized  the  functions 
of  permanent  highways  as  aids  to  the 
railroads  of  the  counti-y.  The  other  side 
of  this  particular  phase  is  handled  in 
an  interesting  paper  on  the  develop- 
ment of  motor-truck  hauling  in  south- 
ern California,  published  in  the  Engi- 
neering News-Record  for  March  18. 
The  motor  lines  about  Los  Angeles,  in 
particular,  are  competitors  of  the  steam 
and  electric-power  railroads. 


Vocational  and  Common-School 
Training  for  Mine  Workers 

A  series  of  bulletins  covering  nu- 
merous occupations  is  being  issued  by 
the  Federal  Board  for  Vocational 
Education.  In  the  bulletin  dealing 
with  general  mining  L.  S.  Hawkins 
shows  the  importance  of  mining  as  a 
vocation  and  the  modern  mine  work- 
er's great  need  for  a  common-school 
education.  _ 

The  importance  of  this  problem  is 
shown  by  the  fact  that  more  than 
a  million  men  in  continental  United 
States  are  employed  in  its  various 
mines  and  quarries,  and  systematic 
training  for  those  engaged  in  the  in- 
dustry in  such  large  numbers  should 
be  made  available,  a  technical  and 
practical  training  which  will  enable 
them  to  be  more  efficient  workmen,  and 
to  safeguard  not  only  their  own  lives 
but  those  of  their  fellow  men.  The 
selective  draft  showed  that  not  over 
25  per  cent  of  the  mine  employees 
could  pursue  vocational  courses  re- 
quiring as  a  prerequisite  a  good 
common-school  education.  For  a  man 
to   secure   the   maximum   benefit   from 


our  vocational  courses  it  is  necessary 
for  him  to  have  at  least  the  ability  to 
read  and  write  English  and  to  make 
simple  arithmetical  calculations. 

Increased  demand  for  mine  products 
has  made  necessary  the  employment 
of  more  men,  the  working  of  larger 
mines,  and  the  operating  of  lower- 
grade  deposits.  It  has  necessitated 
the  development  of  impi'oved  processes 
for  the  preparation  of  ore  and  coal, 
and  the  introduction  of  mechanical  and 
•electrical  appliances  in  underground 
and  surface  operations.  Improved 
machinery,  better  methods  of  mining, 
the  working  of  thinner  seams  and  the 
problems  of  mining  at  greater  depths, 
have  increased  the  demand  for  more* 
highly  trained  employees. 

Vocational  training  has  not  kept 
pace  with  the  growth  of  the  mining 
industry,  but  we  have  reached  the 
stage  where  we  dare  not  neglect  it. 
Future  expansion  cannot  depend  on 
the  addition  of  raw,  untrained  immi- 
grants to  make  up  the  required  demand 
for  labor,  but  must  rely  on  the  training 
of  men  for  efficient  work,  and  the  use 
of  mechanical  devices  to  operate  mines 
successfully.  Greater  technical  and 
vocational  knowledge  is  needed  now 
than  ever  before,  and  the  need  will  be 
even  greater  in  the  immediate  future. 


Montana  Engineers  Indorse 
Hoover  for  President 

The  Montana  Section  of  the  Ameri- 
can Institute  of  Mining  and  Metal- 
lurgical Engineers,  at  its  annual  busi- 
ness meeting  on  Mai-ch  5,  unanimously 
adopted  the  following  resolution: 

"Whereas,  There  is  at  this  time  a 
strong  and  widespread  sentiment  for 
Herbert  C.  Hoover  for  President  of  the 
United  States;  and 

"Whereas,  Hoover,  by  his  work  in 
Europe,  has  shovm  executive  and  ad- 
ministrative abilities  of  the  highest 
order,  particularly  fitting  him  for 
handling  both  the  economic  problems 
of  reconstruction  at  home  and  our 
relations  with  other  nations;  and 

"Whereas,  The  Montana  Section  of 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers  has  a  patri- 
otic duty  to  perform  at  this  time,  not 
only  as  representing  engineers,  but  also 
as  a  representative  body  of  American 
citizens;  be  it  therefore, 

"Resolved,  That  the  Montana  Sec- 
tion, representing  217  engineers  in 
Montana,  indorses  Herbert  C.  Hoover 
for  President. 

"Committee  on  Resolutions, 
"Reno  H.  Sales. 

"Chairman; 
"Charles  H.  Clapp, 
"Norman  B.  Braly." 


American  Zinc  Institute's  Tri- 

State  Section   Promotes 

Community  Welfare 

The  Tri-State  Section  of  the  Ameri- 
can Zinc  Institute  was  chartered  in  the 
spring  of  1919  and  comprises  members 
of  the  Zinc  Institute  active  in  the  Jop- 
lin.  Mo.,  Picher,  and  Miami,  Okla.,  zinc 
fields.  Frank  C.  Wallower,  third  vice- 
president  of  the  institute,  is  presiding 
officer  of  the  Tri-State  Section.  Ste- 
phen S.  Tuthili,  secretary  of  the 
institute,  recently  returned  from  visit- 
ing the  Tri-State  Section,  which  he 
reports  to  be  a  very  active  force  in  the 
life  of  its  community.  Through  the 
efforts  of  the  section  the  roads  of  the 
district  are  kept  in  as  good  condition 
as  the  heavy  teaming  will  permit,  the 
fire  hazard  is  reduced,^and  a  large 
hospital  at  Picher  is  supported.  The 
section  has  also  arranged  for  voca- 
tional training  for  zinc-mine  foremen 
and  department  heads  under  the  Smith- 
Hughes  law,  to  begin  April  15.  A  short 
address  by  a  man  who  has  somethmg 
of  interest  to  say  to  the  members  usu- 
ally closes  the  session.  In  fact,  the 
Tri-State  Section  of  the  American  Zinc 
Institute  has  developed  into  a  highly 
constructive  communivy  force. 

The  institute  members  in  the  Tri- 
State  territory  are  enthusiastic  as  to 
the  progress  being  made  by  the  insti- 
tute in  its  "Make-It-Of-Zinc"  cam- 
paign, and  a  large  delegation  is  plan- 
ning to  attend  the  annual  meeting  of 
the  institute  at  the  Congress  Hotel, 
Chicago,  on  May  10  and  11. 


Southwestern  Geological  Society 
Elects  Officers 

The  Southwestern  Geological  So- 
ciety, meeting  at  Dallas,  Tex.,  on  March 
19,  re-elected  Robert  T.  Hill  as  presi- 
dent. The  other  officers  were  Charles 
E.  Decker  and  William  F.  Kennedy, 
vice-presidents;  Ellis  Shuler.  secretary, 
and  R.  B.  Whitehead,  treasurer.  The 
members  of  the  council  are  John  A. 
Udden,  Jerry  Newby,  H.  P.  Bybee,  W. 
E.  Wrather,  and  D."  W.  Ohearn.  Fol- 
lowing the  meeting  the  annual  dinner 
was  held  in  the  roof  garden  of  the 
Adolphus  Hotel.  Among  the  guests 
were  Ralph  Arnold,  Dr.  I.  C.  White, 
and  George  Otis  Smith. 


A  Bill  To  Protect  Lassen  Peak 

Volcanologists  will  he  interested  in  a 
bill  introduced  in  the  House  of  Repre- 
sentatives on  Jan.  19  by  Mr.  Raker, 
(H.  R.  11,890)  :  "For  the  protection  and 
improvement  of  the  Lassen  Volcanic 
National  Park,  California,  and  for  other 
purposes."  The  bill  was  referred  to  the 
Committee  on  Appropriations.  A  sim- 
ilar bill  was  introduced  by  Mr.  Raker 
during  the  first  session   (H.  R.  1120). 
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Leading  Events 


Iron  Country  Hoping  To  Ship 
Record  Tonnage  in  1920 
More  Ore  Sold  for  This  Year's  Delivery 
Than  Ever   Before — Lake   Navi- 
gation  Will   Open   Late 

From  present  indications  it  will  be 
a  few  weeks  before  the  iron  ore 
freighters  are  moving  on  the  Great 
Lakes,  a  late  opening  of  navigation 
being  looked  for  because  of  the  heavy 
ice  in  the  rivers  and  harbors.  The  last 
government  report,  issued  a  fortnight 
ago,  shows  that  the  average  thickness 
of  the  ice  in  the  harbors  is  about  24  in., 
Vvhich  is  heavier  than  usual. 

Operators  are  anxious  to  get  started 
with  loading  and  shipping.  More  ore 
has  been  sold  for  delivery  this  year  than 
for  any  single  year  in  the  history  of 
the  Lake  Superior  district.  It  is  es- 
timated that  the  Oliver  Iron  Mining 
Co.  will  ship  over  30.000.000  tons,  and 
that  the  independents  have  contracts' 
for  a  like  tonnage,  so  the  shipping  rec- 
ord of  a  few  years  ago  may  be  ex- 
ceeded. The  railroads  which  handle  the 
ore  from  the  mines  to  the  docks  are 
getting  their  rolling  stock  in  shape  and 
are  preparing  to  assemble  their  crews. 
The  ore-carrying  division  of  the 
Great  Northern  Railroad,  with  head- 
quarters at  Superior,  Wis.,  has  placed 
an  order  for  1,000  new  ore  cars  and 
50  new  locomotives.  Delivery  on  the 
cars  is  expected  to  begin  about  June 
1  at  the  rate  of  35  cars  per  day.  The 
new  cars  will  have  a  rated  capacity 
of  150,000  lb.  and  will  represent  an 
innovation  in  ore-carrying  practice  in 
that  their  capacity  will  be  50  per  cent 
greater  than  that  of  the  largest  ore 
cars  now  in  service  on  the  Minnesota 
ranges.  The  Soo  line  has  also  placed 
an  order  for  300  50-ton  cars  for  serv- 
ice between  the  Cuyuna  Range  and 
Superior. 

There  are  large  stocks  of  ore  at  the 
underground  mines,  much  of  which  was 
cai-ried  through  last  season,  but  it  i- 
believed  that  the  stocking  grounds  -will 
be  empty  by  fall  and  that  almost  every- 
thing on  hand  will  be  sent  out.  Ore 
prices  have  been  advanced  $1  per  ton, 
while  lake  freights  have  gone  up  20c. 
a  ton.  the  new  lake  rate  being  the  same 
as  for  the  season  of  1918.  The  new 
ore  price  is  the  highest  in  the  history  of 
the  Minnesota  ranges  and  the  highest 
recorded  in  Michigan  since  the  early 
eighties.  The  wages  being  paid  the 
men  are  the  hi."-hest  ever  known  in  the 
district,  but  at  that  there  is  more  apt 
to  be  a  scarcity  of  labor  this  summer 
than  a  surplus.  There  are  no  idle  men 
in  the  district  at  present,  with  only  the 
underground  properties  in  operation, 
and  the  pit  mines  may  have  difficulty 
in   getting    labor. 


WEEKLY  r6SUMS 

Hoovrr's  frank  annonncpincnf  of 
his  candidacii  for  tlu  Kt  ijiihliran  nnin- 
inati<iH  was  tin-  event  nio.st  interest' 
inp  to  iiiininp  men  diirinn  the  week. 
In  the  Lake  l^nperior  iron  country  a 
•rcord  tonnaye  is  anticipated  in  1920: 
navigation  is  expected  to  open  on  the 
lakes  the  latter  part  of  the  month. 
In  Ari:ona.  the  minority  stockholderi 
of  the  i:ehnylkUI  Mining  Co..  of  Chlo- 
ride, failed  in  their  applieation  for 
an  iiiiitnetion  and  a  reeeivership.  In 
Xerada,  the  publie  .serrice  eonnnis- 
fion  has  been  asked  to  secure  lower 
freight  rates  on  iron  ore  shipped  from 
the  Brunsiriek  district  to  the  Pacific 
Coast.  In  Colorado,  a  contract  has 
heen  let  for  building  a  30-mile  rail- 
road from  '•luig  to  Mt.  Streater.  In 
the  Joplin-Miami  zinc-lead  district, 
f.rtensir€  prospecting  is  b''ng  done 
by  three  large  companies  in  a  nevo 
field  10  milts  south  of  Jofilin.  In 
British  Columbia,  amendments  to  the 
Placer  Miriing  .\ct  have  been,  intro' 
duced  in  the  Legislature.  In  Xica- 
ragua,  the  Xicaragua  Mining  Co, 
plans   to   enlarge   i7s"  Boikihco    inill. 

Xews  from  Washington  is  to  the 
effect  that  prompt  action  on  the  neto 
M'ar  Minerals  Relief  bill  is  extremely 
itnlikely.  The  .Alaskan  Engineering 
Commission  has  been  given  the  task 
of  building  up  business  for  the  new 
Government  road. 


More  Miners  Needed  in 
Utah  Camps 

A  shortage  of  miners  is  making 
itself  felt  in  Utah,  and  particularly,  it 
is  said,  at  Park  City.  The  plan  of 
training  unskilled  workers  to  become 
miners,  the  only  requirements  for 
training  being  intelligence  and  a  speak- 
ing knowledge  of  English,  has  been 
proposed  as  a  way  to  meet  the  diffi- 
culty. Possibly  the  state  school  of 
mines  may  co-operate  with  the  em- 
ployers in  this  work.  The  men  in  groups 
of  twelve  could  be  placed  in  charge  of 
a  shift  boss,  who  would  instruct  them 
in  handling  tocls  and  in  the  rudiments 
of  practical  mining.  Wages  would  be 
paid  in  proportion  to  the  work  done 
as  compared  to  that  done  by  skilled 
labor.  In  the  beginning  this  would  be 
romewhat  less  than  normal  wages,  but 
would  increase  as   the  work  improved. 

Nabob  Consolidated  Mill  Placed 
in  Operation 

The  150-ton  mill  of  the  Nabob  Con- 
solidated Mining  Co.,  on  Pine  Creek, 
in  the  Caur  d'Alenes,  is  now  in 
operation.  It  was  practically  com- 
pleted last  fall,  when  the  company 
became  embarrassed  financially  and 
all  work  was  suspended  until  about 
Feb.  1,  when  arrangements  were  made 
to  pay  off  the  indebtedness  of  the  com- 
pany and  provide  funds  for  resump- 
tion. The  mine  is  reported  in  condi- 
tion to  keep  the  mill  running  at 
capacity.  The  ore  carries  both  zinc 
and  lead,  but  the  company  will  confine 
present  shipments  to  lead  concentrates. 


Hoover  Frankly  a  Candidate  for 

Republican  Nomination 

Will  Make  No  Personal   Canvass  and 

Does  Not  Wish  To  Be  Entered 

in   Preliminaries 

Herbert  Hoover  is  now  openly  in 
the  race  for  the  Republican  nomination 
for  President.  In  a  statement  sent  on 
April  3  to  Hoover  Republican  clubs 
throughout  the  country  Mr.  Hoover 
dispelled  all  doubts  regarding  his  posi- 
tion with  respect  to  political  parties. 
The  statement  follows: 

"I  shall  be  unable  to  take  part  in 
a  personal  canvass,  as  my  adminis- 
trative obligations  to  several  organiza- 
tions engaged  in  the  starvation  relief 
in  Europe  are  such  until  their  next 
harvest  that  I  can  give  but  little  time 
to    any   other   matters, 

"After  the  refusal  to  allow  my  name 
to  be  put  into  the  primaries  hitherto 
at  every  place  where  I  have  been  con- 
sulted, so  far  as  I  know  it  has  only 
been  done  in  the  states  of  California 
;.nd  Michigan  and  in  one  solitary  dis- 
trict outside.  As  there  is  little  organ- 
ization on  my  behalf  except  the  clubs 
that  have  sprung  up  spontaneously 
over  the  country,  and  as  most  of  the 
primaries  are  closed  and  at  this  date 
no  organization  is  possible  that  could 
compete  with  other  organizations,  I 
do  not  consider  my  friends  will  find 
any  advantage  in  that  direction  in 
other  primaries.  Those  who  think  I 
should  be  nominated  will,  I  believe,  find 
their  energies  better  applied  to  pro- 
motion of  their  views  to  the  country 
and  the  delegates  already  named,  with 
full  respect  to  their  prior  pledges. 

"I  had  no  expectation  that  my  en- 
trance into  this  situation  would  be 
welcomed  by  a  tjiJe  of  person  w'ho 
conceives  that  fitness  for  office,  patri- 
otism and  citizenship  depend  upon 
placing  sheer  partisanship  above  na- 
tional interest  or  who  require  years 
of  demonstrated  participation  in  'work 
with  mechanical  politicians.  1  cannot 
assist  these  people  by  trying  to  prove 
that  I  belong  to  their  class. 

"Some  people  of  this  sort  feel  great 
trouble  of  mind  that  in  a  letter  ad- 
dressed to  a  friend  last  year  I  ex- 
pressed my  alarm  at  the  then  growing 
partisanship  and  pressed  the  need  for 
unity  of  action  between  the  legislative 
and  executive  branches  of  the  Govern- 
ment, while  we  were  still  faced  with 
the  problems  of  war.  It  was  obviously 
my  duty  as  an  important  war  official 
to  support  the  President  without 
thought  of  any  political  interest  to 
myself  from  the  day  I  entered  the 
Administration  until  I  left  it,  and  I 
put  no  qualifications  upon  or  apologies 
for  loyalty  to  one's  chief  in  office. 
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"On  the  second  point  of  their  anxiety 
I  make  no  pretension  to  a  great  record 
of  partisan  activity.  I  at  once  admit 
that  my  political  interest  was  confined 
to  membership  in  a  prominent  Republi- 
can club  and  allegiance  to  the  party 
over  years,  but  I  earned  my  living  in 
one  of  those  professions  that  required 
so  intermittent  a  shift  of  residence 
from  my  home  base  as  to  preclude  my 
taking  such  a  part  as  I  should  have 
liked  in  the  privilege  of  every  citizen 
at  the  polls. 

"At  least,  no  one  can  find  political 
expediency  in  these  things,  so  that  to 
all  those  voters  who  believe  that  they 
comprise  the  basis  of  choice  before  the 
party  convention  I  wish  it  said  at  once 
that  I  make  no  pretence  to  come  within 
the  limits  of  their  requirements. 

"The  purpose  of  the  political  parties, 
as  I  see  them,  is  to  organize  team  work 
for  the  advancement  and  consummation 
of  their  views  on  the  issues  and  meas- 
ures that  are  before  us  and  the  secur- 
ing of  men  in  public  office  who  will 
give  execution  to  these  issues  and 
measures.  Therefore,  I  trust,  first, 
that  the  men  and  women  who  do  me 
the  great  honor  to  advocate  my  name 
will  bear  in  mind  that  personal  criti- 
cism of  the  other  names  before  the 
party  is  chiefly  of  service  to  the  op- 
position. All  these  men  are  patriotic, 
honorable  Americans.  They  have  all 
served  the  country  well  and  are  en- 
titled to  respect. 

"Second,  I  trust  I  shall  not  be  fur- 
ther embarrassed  by  suggestion  of 
some  independents  of  the  alternative 
of  placing  my  name  before  any  other 
party,  for  a  primary  sense  of  team 
work  in  any  party  organization  would 
preclude  such  a  possibility. 

"I  presume  that  the  various  clubs 
that  have  been  formed  over  the  coun- 
try will  need  to  expend  a  certain 
amount  of  money  on  printing  and 
other  incidentals,  but  I  trust  that  each 
and  every  one  of  them  will  confine 
itself  to  minor  subscriptions  and  minor 
expenditures  and  will  be  prepared  to 
open  its  books  to  public  inspection." 

Kirkland  Lake  Gold  Report 
Disappoints  Stockholders 

The  recent  annual  report  of  the  Kirk- 
land Lake  Gold  Mines  for  the  year  ended 
Dec.  31,  shows  an  average  recovery  of 
only  $4.97  a  ton.  These  results  are  ex- 
tremely disappointing  to  the  share- 
holders, as  they  were  given  to  under- 
stand that  the  ore  reserves  would  aver- 
age $8  to  $10,  and,  in  addition,  the  re- 
ports regarding  the  rich  discovery  made 
some  months  ago  led  them  to  believe 
that  these  results  would  be  consider- 
ably exceeded.  No  information  is  given 
regarding  the  average  extraction,  and 
one  is  forced  to  the  conviction  that 
either  the  reports  of  the  new  ore  have 
been  greatly  exaggerated,  or,  if  it  is  as 
good  as  claimed,  the  average  tenor  of 
the  developed  ore  is  very  low.  The 
Kirkland  Lake  Gold  is  controlled  by  the 
Beaver,  which  has  had  it  under  opera- 
tion for  several  years.  To  date,  the 
information  supplied  regarding  it  is 
remarkable  only  for  its  paucity. 


Court  Refuses  Injunction  Against  B.  C.  Placer  Mining  Amendments 

Schuylkill  3Iining  Co.  Change  Rentals 

Minority    Stockholders'    Plea    for    Re-  Will    Permit    Payment    of    Arrears    in 
ceiver  Denied  in  Action  Brought  Instalments — Seek  To  Release 

at  Kingman,  Ariz.  Areas  Now  Tied  Up 

By  S.  Ford  Eaton  By  Robert  Dunn 


A  case  of  some  interest  has  just 
been  tried  in  the  Mohave  County 
superior  court  at  Kingman,  Ariz., 
before  Judge  Bollinger.  Action  was 
brought  against  the  Schuylkill  Mining 
Co.,  its  directors  and  Frank  A.  Garbutt 
by  C.  A.  Burke  and  other  minority 
stockholders. 

The  company  owns  the  Tennessee 
and  Schuylkill  mines,  in  the  Chloride 
district,  the  former  being  the  most 
important  mine  in  the  camp.  In  re- 
financing it  was  necessary  for  the 
company  to  grant  concessions  of  much 
importance.  These  concessions  were 
objected  to  by  Mr.  Burke,  who  brought 
suit  to  have  the  contract  set  aside  and 
for  the  appointment  of  a  receiver. 

On  March  26  the  case  was  submitted 
to  the  court.  Judge  Bollinger,  in  con- 
sideration of  the  evidence  introduced, 
refused  to  grant  an  injunction  and 
appoint  a  receiver.  Further  action 
may  take   place. 

It  appears  that  the  directors  had 
full  authority,  granted  at  a  meeting 
of  the  stockholders,  to  enter  into  a 
contract  for  further  financing  and  that 
a  binding  payment  on  the  contract  had 
been  made.  The  main  feature  of  the 
new  policy  is  the  building  of  a  mill, 
the  start  of  which  has  been  somewhat 
delayed.  The  complaining  witness  in 
the  suit  stated  that  there  is  a  con- 
siderable tonnage  of  ore  in  the 
Schuylkill  and  Tennessee  mines,  the 
value  of  which  will  warrant  shipment 
to  a  Yavapai  County  mill  for  the  sepa- 
ration of  the  lead  and  zinc;  the  mill 
products  then  to  be  shipped  to  lead 
and  zinc  smelters  at  a  considerable 
profit.  It  was  further  claimed  that  the 
property  had  been  wilfully  mismanaged 
with  an  ulterior  motive. 

Many  witnesses  were  called  and 
much  testimony  foreign  to  the  real 
issue  was  given.  Summed  up,  the  case 
hinged  on  whether  or  not  the  ore  in 
the  mines  is  of  sufficiently  high  grade 
to  stand  the  cost  of  shipment  to  a 
foreign  mill  and  thence  to  smelters, 
with  the  various  accompanying  charges. 
It  developed  that  the  cost  of  shipping 
to  the  mill  proposed  by  Mr.  Burke 
would  be  about  $4  per  ton,  with  ap- 
proximately a  similar  milling  charge. 
In  addition  there  would  be  the  ship- 
ment and  treatment  charges  in  con- 
nection with  the  smelting  of  the  mill 
products.  The  total  cost  against  the 
raw  ore  seems  prohibitive  in  view  of 
the  values  shown  to  be  in  the  ores. 

The  intention  of  Mr.  Garbutt  and 
the  new  interests  is  to  carry  on  active 
development  along  conservative  lines. 


The  Canadian  Minister  of  Finance  has 
introduced  a  bill  at  Ottawa  to  reduce 
the  fineness  of  Canadian  silver  coins 
from  935  to  800  parts  per  thousand  to 
forestall  melting  Canadian  coinage. 


In  the  proposed  amendments  to  the 
Placer  Mining  Act  of  British  Columbia, 
which  has  been  presented  to  the  Legis- 
lative Assembly  by  William  Sloan, 
Minister  of  Mines,  changes  are  made  in 
rentals  and  development  work  as  fol- 
lows : 

Hydraulic  lease,  $25  in  place  of  $50 
per  annum  and  development  $250  in- 
stead of  $1,000  per  annum. 

Creek  lease,  $37.50  in  place  of  $75 
per  annum  and  development  $250  in- 
stead of  $1,000  per  annum. 

Dredging  lease,  $25  in  place  of  $50 
per  mile  and  development  $250  instead 
of  $1,000  per  mile  per  annum,  the 
value  of  any  new  plant  or  machinery 
employed  to  count  as  money  expended 
on  development;  and  50c.  royalty  to  be 
charged  against  every  ounce  of  gold 
recovered. 

Provision  has  been  made  for  the  elim- 
ination, by  easy  stages  and  in  an  equi- 
table manner,  of  the  accumulated  ar- 
rears of  rentals  on  placer  mining  leases, 
these  now  being  estimated  as  approxi- 
mating $350,000. 

The  framing  of  the  remedial  treat- 
ment has  been  given  Mr.  Sloan's  care- 
ful attention,  it  being  necessary  to 
guard  the  rights  of  the  license  holder 
who  has  invested  heavily  in  develop- 
ment and  contemplates  further  develop- 
ment, but  has  been  temporarily  em- 
barrassed financially.  But  it  is  also 
necessary  to  assure  that  ground  tied 
up  by  leases  that  are  likely  to  continue 
inoperative  shall  be  throwTi  open  to 
others  anxious  to  work  it. 

The  provisions  of  the  new  legislation 
may  be  summarized  as  follows: 

In  respect  of  leases  now  in  arrears 
for  more  than  one  year's  rental  the  les- 
see may  apply  before  Jan.  1,  1921,  for 
the  consolidation  of  the  annual  rentals 
in  arrears  and  arrange  for  their  pay- 
ment by  annual  instalments  extended 
over  a  period  not  exceeding  ten  years. 
Where  the  arrears  are  consolidated  the 
failure  to  pay  the  annual  instalment  or 
the  current  annual  rental  when  due  will 
automatically  result  in  a  forfeiture  of 
the  lease.  Where  the  lessee  so  in  ar- 
rears fails  to  apply  for  consolidation 
and  fails  to  pay  the  arrears  before  Jan. 
1,  1021,  his  lease  is  forfeited. 

After  July  1,  1920,  leases  will  be  is- 
sued at  a  reduced  annual  rental  and  re- 
duced annual  expenditure  for  develop- 
ment work,  as  has  been  shown.  Leases 
in  this  new  form  will  contain  a  provi- 
sion for  automatic  forfeiture  if  the  les- 
see fails  to  pay  the  annual  rental  or  to 
do  and  record  the  annual  development 
work.  Reinstatement  is  permitted 
within  thirty  days  where  the  fault  con- 
sisted only  of  failure  to  record  the 
work.  E.xcess  development  work  done 
in  any  one  year  may  be  recorded  so  as 
t>>  count  on  future  development  work 
requirements  for  the  following  three 
years  only. 
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In  the  case  of  leases  in  good  stand- 
ing it  is  provided  that  the  lessees  have 
the  option  of  applying  at  any  time 
while  the  regular  charges  are  paid  up 
to  have  the  annual  rental  and  annual 
expenditure  reduced  to  the  rates  under 
which  new  leases  are  to  be  issued  after 
July  1  this  year.  If  they  apply  and 
obtain  this  reduction,  the  conditions  of 
automatic  forfeiture  for  default,  and 
the  privileges  of  recording  excess  work 
and  paying  cash  in  lieu  of  work,  which 
are  applicable  to  new  leases,  will  also 
attach  to  these  old  leases.  If  they  de- 
cide not  to  apply  for  a  reduction  of 
rental  and  annual  expenditure  their 
leases  will  continue  subject  to  the  same 
provisions  as  at  present. 

Leases  which  become  in  good  stand- 
ing through  consolidation  of  anrears 
may  also  be  brought  under  the  reduced 
rates  of  rental  and  other  provisions 
applicable  to  new  leases  issued  after 
July  1. 

There  is  yet  another  innovation  of 
importance.  Heretofore  placer  mining 
leases  have  been  issued  by  the  Gold 
Commissionei-s,  who  have  their  head- 
quarters at  different  central  points 
throughout  the  province,  with  the  sanc- 
tion of  the  Lieutenant  Governor  in 
council,  the  authority  to  issue  the  same 
being  invariably  based  on  the  Gold 
Commissioner's  report  accompanying 
the  application.  It  is  now  proposed  that 
Gold  Commissioners,  having  full  knowl- 
edge of  all  local  conditions,  shall  be 
empowered  to  issue  such  leases  without 
reference  to  the  Lieutenant  Governor  in 
council  while,  as  has  been  indicated, 
automatic  forfeiture  is  provided  for  in 
cases  whei-e  the  lessee  fails  to  observe 
the   conditions   of  his   lease. 

The  basic  reason  for  these  altera- 
tions is  the  recognition  that,  at  least 
in  so  far  as  the  long-exploited  placer 
fields  of  British  Columbia  are  con- 
cerned, the  methods  of  the  individual 
miner  have  given  place,  for  the  most 
part,  to  those  of  the  hydraulic  or  dredge 
operator.  As  the  latter  have  con- 
tributed materially  to  the  aiTears  in- 
dicated, it  is  felt  that  a  reduction  in 
both  rental  and  development  rates  will 
have  the  effect  of  stimulating  and  sta- 
bilizing the  plaear  mining  industry  of 
British  ColumWu. 


Contracts  have  been  let  covering  all 
the  equipment  necessary  to  the  doubling 
of  the  smelting  capacity  of  the  United 
Zinc  Smelting  Corporation's  plant  at 
Moundsville,  W.  Va.  Excavations  for 
foundations  have  already  been  started. 
Completion  is  anticipated  about  Oct.  1, 
vv'hen  zinc  production  will  amount  to 
100,000  lb.  or  more  per  day.  The 
Moundsville  plant  is  also  a  producer  of 
60-deg.  sulphuric  acid,  production  at 
the  present  time  amounting  to  about 
120  tons  per  day. 

At  the  IVIanhattan  mine,  near  Picher, 
Okla.,  the  company  is  changing  from 
steam  to  gas  power,  which  will  reduce 
working  costs,  and  a  much  greater  pro- 
duction is  expected.  An  exploration 
campaign  is  being  conducted,  leases 
are  being  procured,  and  drills  are  al- 
ready in  operation. 


Nationality  Poll  of  Employees 
Taken  by  Oliver  Mining  Co. 

U.   S.   Steel    Subsidiary    Finds    60    Per 

Cent  Are  Citizens  and  16  Per  Cent 

Have    First   Papers 

The  Oliver  Iron  Mining  Co.,  the  min- 
ing subsidiary  of  the  U.  S.  Steel  Cor- 
poration, has  announced  a  nationality 
poll  of  its  employees  in  the  Lake  Su- 
perior district.  The  poll  is  as  of  No- 
vember, 1919,  and  shows  that  of  the 
12,266  employees  7,436  are  American 
citizens,  2,072  "first-paper"  citizens  and 
2,758  aliens.  Below  are  details  by 
ranges : 


Geologists  Leaving  Canadian  Sur- 
vey for  Private  Work 

Eight    Out    of    Twenty-One    Have    Re- 
signed— Legislative  Assembly  at 
Victoria  Proposes  Remedy 

So  serious  are  the  probable  results  of 
the  withdrawal  of  many  of  Canada's 
best-known  young  geologists  from  the 
service  of  the  Geological  Survey  of 
Canada  to  take  commissions  at  in- 
creased salaries  with  private  concerns 
that  the  matter  has  been  taken  up  on 
the  floor  of  the  Legislative  Assembly 
of  British  Columbia.  When  this  province 
entered    into   the    Canadian    confedera- 


NATIONALITY  POLL  OF  OLIVER  IRON  MINING  CO.'S  EMPLOYEES 

Full  First^Paper 

Range                                               Citizens  Citizens  ,\liens 

Mesabi 3,738  979  1,848 

Vermilion 437  171  125 

Total  Minnesota  Ranges 4,175  1,150  1,973 

Marquette 433  -    39  51 

Gogebic 1,491  634  625 

Menominee , 1,337  249  109 

Total  Michigan  Ranges 3,261  922  785 


Total 

6,565 

733 

7,298 

523 
2,750 
1,695 

4,968 


Under  full  citizens  are  listed  both 
native-born  and  naturalized.  Among 
those  listed  as  first-paper  citizens  and 
aliens  are  representatives  of  prac- 
tically every  European  nationality,  but 
principally  Finns,  Austrians,  Italians 
and  Croatians.  Similar  classifications 
have  not  been  issued  by  the  independ- 
ent mining  companies,  but  the  propor- 
tions may  be  considered  approximately 
the  same.  The  Government,  the  mu- 
nicipalities, the  school  districts  and  the 
employers  are  now  combined  in  an 
intensive  campaign  for  the  naturaliza- 
tion of  all  aliens  in  the  Lake  Superior 
district.  Very  satisfactory  progress  is 
being  made. 

Drilling  for  Ore  in  New  Field 
South  of  Joplin 

Extensive  prospect  drilling  is  being 
carried  on  by  three  companies,  the 
Eagle-Picher  Lead,  the  American  Zinc, 
Lead  &  Smelting,  and  the  Underwriters 
Land  Co.,  on  lands  located  about  ten 
miles  south  of  Joplin  as  a  result  of  rich 
finds  made  on  the  Winchester  farm  in 
tiiat  locality  several  months  ago.  The 
strikes  were  made  by  the  American 
Zinc  Co.,  and  seem  to  indicate  an  en- 
tirely new  field.  The  formation  is 
found  at  about  270  ft.  depth,  and  ex- 
tends down  to  about  350  ft.,  which  is 
deeper  than  mining  has  ever  been  car- 
ried on  in  this  section.  So  far,  no 
strikes  of  importance  have  been  made 
outside  of  a  comparatively  small  area, 
though  it  is  only  within  the  past  few 
weeks  that  drilling  over  an  extended 
area  has  been  begun.  The  Eagle-Picher 
Co.  has  placed  several  drills  at  points 
about  half  a  mile  apart  on  a  lateral 
line,  which  was  the  style  of  drilling  by 
which  they  discovered  the  rich  forma- 
tions in  the  Picher,  Okla.,  camp,  and 
the  Underwriters  Land  Co.  is  using  the 
same  method.  The  fact  that  three  such 
strong  companies  are  participating  in 
the  prospecting  work  is  considered  as 
assuring  rapid  development  of  the  new 
field  should  drilling  results  justify. 


tion  one  of  the  stipulations  was  that  the 
Dominion  government  should  undertake 
a  geological  survey  within  its  borders. 
This  has  been  carried  on  satisfactorily, 
though  slowly,  up  to  the  present,  but  it 
has  become  apparent  that  the  failure 
to  provide  competent  geologists  with 
income  sufficient  to  justify  their  remain- 
ing in  the  service  is  almost  certain  to 
cripple  the  staff  so  that  it  will  be  im- 
possible to  undertake  more  than  a  small 
proportion  of  the  work  that  had  been 
planned  for  this  year  in  western 
Canada.  Completion  of  the  program 
must  be  deferred. 

William  Sloan,  Minister  of  Mines, 
presented  a  resolution  to  the  provincial 
legislature  enumerating  these  and 
other  points  in  this  connection  recently. 
Out  of  twenty-one  geologists  available 
for  field  work  throughout  the  Dominion 
eight  had  already  tendered  their  resig- 
nations and  others  were  likely  to  do  so. 
As  the  Geological  Survey  had  main- 
tained an  average  of  nearly  twelve  geo- 
logical and  topographical  field  parties 
in  British  Columbia  alone  prior  to  1914, 
it  was  evident  that  the  depleted  staff 
could  not  meet  requirements,  the  work 
undertaken  not  having  been  more  than 
well  begun. 

Among  the  suggestions  that  the  legis- 
Uitive  assembly  will  make  to  the  Cana- 
dian Government — for  there  is  no  doubt 
that  the  resolution  will  carry — are  the 
following: 

"To  offer  adequate  inducements  to 
engineering  and  scientific  students  of 
Canadian  universities  to  undertake 
training  with  a  view  to  employment  on 
the  Geological  Survey  of  Canada. 

"To  complete  and  publish  the  results 
of  the  geology  of  such  districts  as  have 
been  topographically  mapped. 

"To  adopt  a  policy  assuring  the  main- 
tenance on  an  adequate  basis  of  the 
work  of  the  Geologcial  Survey  of  Can- 
ada in  British  Columbia,  to  the  end  that 
the  letter  and  spirit  of  the  terms  of  the 
'British  North  America  Act'  may  be 
implemented  and  the  development  of 
British  Columbia  expedited." 
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"Mass"  Copper's  Role  in  Northern 
Michigan 

Has  Helped  Production  Record  Greatly 

at  Number  of  Mines — Isle 

Koyale  Yields  Most 

By  HoMHHi  A.  GucK 

Mass  and  barrel  copper,  so  called, 
have  played  a  very  important  part 
in  the  proiluctivity  of  Lake  Superior 
district  copper  mines  from  the  very 
earliest  days.  Today  they  are  an  im- 
poi'tant  feature  in  the  output  of  the 
Quincy  and   Isle   Royale  companies. 

When  Dr.  Douglass  Houghton,  ^  the 
eminent  geologist,  first  visited  this 
northern  section,  in  company  with  Gen- 
eral Leviris  Cass,  in  1830,  90  years  ago, 
he  was  impressed  v.'ith  the  "float"  cop- 
per that  he  stumbled  on  in  many  places. 
It  did  not  impress  General  Cass.  But 
Dr.  Houghton  spent  a  great  deal  of 
time  and  effort  in  the  state  legislature 
and  finally  secured  a  small  appropria- 
tion from  the  commonwealth  to  make  a 
geological  survey.  His  report  was 
printed  in  1841.  He  mentioned,  in  a 
matter  of  fact  way,  the  numerous  sur- 
face evidences  of  copper  veins  and  mass 
copper. 

Three  years  later  the  government 
issued  permits  for  the  first  work  and  it 
was  due  to  this  float  copper  that  the 
permits  were  given  on  the  basis  of  re- 
turning 20  per  cent  of  the  gross  pro- 
duction to  the  government  and  .that  the 
permits  were  so  generous  in  their  ex- 
tent of  territory,  nine  miles  square  be- 
ing the  amount  of  surface  given  to  each. 
applicant.  This  did  not  work,  because 
the  men  who  secured  the  rights  did  not 
give  the  government  any  of  the  copper 
they  found  and  there  was  constant  dif- 
ference of  opinion  regarding  the  limits 
of  claims. 

In  the  territory  that  now  is  Kewee- 
naw and  Ontonagon  counties  there 
was  the  greatest  activity  and  much  of 
it  was  directed  toward  the  location  of 
mass  copper.  Such  veins  as  were 
opened  were  followed  more  for  the  mass 
alid  barrel  copper  than  for  the  distinc- 
tive vein  matter.  And  the  mass  cop- 
per served  as  a  valuable  advertisement 
for  the  Michigan  copper  district  in 
those  early  days. 

From  that  day  to  this,  notwithstand- 
ing the  fact  that  dividends  and  wages 
have  been  jiaid  out  of  vein  matter,  to 
a  large  extent,  the  mass  and  barrel 
copper  has  in  a  number  of  mines  as- 
sisted materially  in  fattening-  the  pi'o- 
duction  record. 

In  some  of  the  smaller  mines,  sucn 
as  the  Mass  Consolidated,  the  Michigan 
and  the  Victoria,  the  mass  copper  plays 
an  important  part.  The  great  mass 
that  was  taken  from  the  old  National 
mine  continues  to  serve  as  a  subject 
for  a  great  deal  of  argument.  The  Tri- 
mountain  and  the  Ahmeek  mines  have 
formations  of  .solid  copper  extending 
for  level  after  level.  The  Champion  has 
a  similar  solid  chunk  of  copper.  All 
three  of  these  might  come  under  the 
designation  of  "mass"  copper. 

At  present  the  Quincy  and  the  Isle 
Royale    aro    getting    out    an    unusual 


amount  of  this  class  of  copper.  There 
is  a  difference  between  the  two,  how- 
ever. The  Quincy  stuff  comes  in  large 
pieces.  IVIost  of  it  is  secured  in  the 
lower  openings  and  frequently  it  has 
to  be  cut  up  in  order  to  get  it  out  of 
the  shaft.  Special  machinery  has  been 
installed  at  No.  2  shaft  to  handle  this 
copper.  It  is  sent  directly  to  the  Quincy 
smelter  for  treatment.  The  Isle  Royale 
is  much  smaller,  being  in  chunks  about 
the  size  of  a  man's  fist.  It  is  termed 
"head"  copper  in  the  mill  and  comes 
out  in  large  quantities  through  the 
operation  of  the  Krause-Parnall  patent 
water  pressure  mechanism.  More  of 
this  grade  of  copper  is  secured  in  the 
Isle  Royale  shafts  than  anywhere  else 
in  the  district. 

Nicaragua  Mining  Co.  Plans  To 
Enlarge  Bonanza  Mill 

The  Nicaragua  Mining  Co.,  which  is 
operating  in  the  Pis  Pis  district  of 
Nicaragua,  has  made  its  first  payment 
of  $20,000  on  account  of  the  mortgage 
of  $102,000  against  its  Bonanza-Mars 
property.  Barry  Searle,  consulting  en- 
gineer and  general  manager,  recently 
cabled  that  suflicient  ore  has  been  de- 
veloped at  these  mines  to  warrant  in- 
ci-easing  the  capacity  of  the  present 
mill  to  120  tons  per  day.  Even  under 
present  high  costs,  the  company  ex- 
pects a  net  profit  of  $5  per  ton.  Ac- 
cording to  the  company's  construction 
engineer,  G.  A.  Napoleon,  the  plant  can 
ba  rebuilt  within  four  to  six  months 
at  a  cost  of  $50,000.  One-third  of  it 
can  be  put  in  operation  in  half  this 
time.  This  means  the  Bonanza  mill 
can  be  earning  $200  a  day  in  three 
months  and  $600  a  day  within  six 
months.  Later,  as  earnings  warrant, 
the  capacity  will  be  increased  to  500 
tons  per  day. 

Sinking  on  the  vein  will  be  started 
at  the  Concordia  mine  during  April. 
The  ore  here  runs  from  $11  to  $36  per 
ton  on  the  average,  though  better  grade 
is  e.-cpected  on  the  lower  levels. 

The  office  of  the  company  is  at  1218 
Locust  St.,  Philadelphia,  Pa.  Benja- 
min C.  Warnick  is  president ;  Charles 
J.  Fox,  vice-president,  and  W.  H.  Stei- 
gerwalt,  secretary-treasurer.  William 
B.  Daniel  is  general  superintendent. 

Examination  for  Engineers  and 
Surveyors  in  Idaho  Announced 

The  Department  of  Law  Enforce- 
ment of  Idaho  announces  that  the  next 
regular  examination  for  engineers  un- 
der the  Idaho  Engineers  Law  will  take 
place  in  the  Capitol  Building  at  Boise, 
Idaho,  on  Sept.  14.  The  examination 
for  surveyors  will  be  given  in  the  same 
place  on  Sept.  7.  All  communications 
should  be  addressed  to  the  department 
at  Boise.  Robert  0.  Jones  is  commis- 
sioner in  charge. 


The  Utah  Leasing  Co.  is  not  a  sub- 
sidiary of  the  Western  Metals  Co.  as 
stated  on  p.  719  of  the  issue  of  March 
20.  The  mill  which  is  being  moved  to 
Shirley,  Col.,  comes  from  Newhouse, 
Utah 


Manitoba,  Canada,  Legislates 
Against  Wildcat  Promotions 

Amendments  to  the  Sale  of  .Sb;.res 
Act  passed  by  the  Manitoba  Legislature 
embody  similar  provisions  to  those  in 
force  in  Ontario  for  the  protection  of 
the  public  against  the  promoters  of 
wildcat  mining  enterprises.  No  com- 
pany is  to  receive  a  certificate  legaliz- 
ing the  sale  of  its  stock  until  a  pros- 
pectus has  been  filed  showing  the 
amount  paid  for  the  property,  amount 
of  vendors  and  treasury  stock,  names 
of  directors,  description  of  property, 
and  other  information  indicating  the 
standing  of  the  enterprise,  and  all  ad- 
vertising must  strictly  conform  to  the 
facts  as  set  forth.  It  is  thought  that 
this  will  effectually  put  a  stop  to  the 
sale  of  pi-omotion  stock  •in  worthless 
enterprises,  which  has  done  much  to 
discredit  legitimate  mining  investments 
in  Manitoba,  as  elsewhere. 

Dwight  &  Lloyd  Sintering  Oo, 
Wins 

The  U.  S.  Supreme  Court  declined  to 
review  the  case  of  the  American  Ore 
Reclamation  Co.  vs.  Dwight  &  Lloyd 
Sintering  Co.  In  calculating  royalties, 
the  American  Ore  Co.  made  settlement 
ori  the  basis  of  2,240  lb.  to  the  ton.  The 
Dwight  company  claimed  that  settle- 
ment should  be  made  on  the  basis  of 
2,000  lb.  to  the  ton.  It  also  claimed 
that  the  statutory  ton  in  New  York, 
which  is  2,000  lb.,  must  apply.  The 
American  Ore  Co.  contended  that  the 
statutory  ton  applied  only  to  certain 
classes  of  contract.  The  District  Court 
upheld  the  ore  company,  but  the  Circuit 
Court,  whose  decision  now  stands,  re- 
versed the  judgment. 

Recent   Production   Reports 

Phelps  Dodge  Corporation's  smelter 
at  Douglas,  Ariz.,  produced  7,931,000  lb. 
of  blister  copper  in  March  as  follows: 
5,355,000  lb.  from  Copper  Queen, 
1,786,000  lb.  from  Moctezuma  Copper 
Co.,  and  790,000  lb.  from  custom  ore. 

Practically  every  mine  in  the  Michi- 
gan copper  district  increased  its  pro- 
duction of  "rock"  in  March  over  that 
of  February.  The  total  of  the  district 
continues  60  per  cent  of  normal. 

Osceola  produced  50,000  tons  of 
"rock"  in  March,  compared  with  49.000 
in  February.  Of  this  12,000  came  from 
the  old  Osceola  mine  and  38,000  from 
the  Kearsarge  branch. 

Ahmeek  produced  68,000,  a  little  less 
than  in  February. 

Centennial  produced  7,000  tons  in 
March  against  6,525  tons  in  February 
and  7,500  in  January. 

AUouez  showed  a  substantial  better- 
ment in  March,  increasing  from  14,231 
tons  in  February  to  20,500  tons  in 
March. 

Isle  Royale  kept  her  own  three-head 
stamp  mill  running  full  time  in  March 
and  sent  2,880  tons  to  the  custom  mill 
in  addition. 

Superior  got  out  five  car-loads  and 
La  Salle  ten  carloads,  all  from  develop- 
ment work. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Zinc  Men  To  Be  Heard  on  Behalf 

of  Two-Cent  Tariff 

Senate  Committee  Will   Listen  to  Plea 

For  Rate  Higher  Than  Provided 

in  Present  Bill 

The  demand  for  a  two-cent  tariff  on 
zinc  has  become  so  strong  that  the  Sen- 
ate committee  has  decided  to  hear  some 
of  the  proponents  of  the  higher  rate  of 
duty  before  actually  reporting  the  bill 
to  the  Senate.  As  passed  by  the  House, 
the  bill  provides  that  zinc-bearing  ore 
containing  25  per  cent  or  more  of  zinc 
is  dutiable  at  one  cent  per  pound. 
Strong  representations  have  been  made 
since  the  Senate  committee  ordered  the 
bill  reported,  that  the  rate  of  duty  pro- 
vided is  too  low  to  be  of  benefit  to 
the  domestic  industry.  Senator  Spen- 
cer, of  Missouri,  is  leading  the  fight 
for  the  two-cent  rate  and  has  the  sup- 
port of  Senator  Watson,  of  Indiana, 
chairman  of  the  sub-committee  hand- 
ling  emergency   tariff   legislation. 

Federal  Board  Reports  on  Non- 
Ferrous  Metal  Situation 

Comment  on  fhe  non-ferrous  metal 
situation,  as  a  result  of  reports  to  the 
Federal  Reserve  Board,  is  to  the  effect 
that  zinc  and  lead  are  being  shipped 
heavily  from  the  Missouri  and  Okla- 
homa producing  districts,  at  somewhat 
lower  prices  for  zinc  than  prevailed 
Jan.  1,  but  with  the  lead  ore  command- 
ing higher  prices.  The  movement  of 
these  ores,  however,  «is  being  limited 
by  car  shortage.  The  board  reports 
that  labor  conditions  areOimproving  in 
the  metal  mining  regions  'of  Colorado 
and  that  many  new  operations  are  be- 
ing started,  especially  in  the  silver  min- 
ing section.  Speaking  generally  on  the 
labor  situation,  the  board  says: 

"There  is  a  substantial  degree  of  har- 
mony between  capital  and  labor  as  in- 
dicated by  the  small  amount  of  un- 
employment and  labor  controversy  now 
in  existence.  The  difficulties  in  sight 
are  due  to  conditions  of  relative  under- 
production or  decrease  of  production 
resulting  from  lessened  activity  of  capi- 
tal and  labor,  problems  arising  out  of 
heavy  taxation  and  measures  resulting 
from  the  one-sided  working  of  present 
tax  laws,  while  financially  speaking, 
caution  and  conservatism  are  called  for 
and  the  efforts  to  restrict  the  volumes 
of  credit,  which  thus  far  have  been 
made,  have  been  only  partially  success- 
ful. As  a  result,  high  interest  rates 
and  relative  scarcity  of  funds  will  con- 
tinue to  prevail  during  the  period  in 
which  the  country  is  endeavoring  to 
extend  its  productive  facilities  and  to 
overcome  the  relative  loss  of  progress, 
resulting  from  war  limitations  upon  in- 
vestment  and  production." 


House  Leaders  Oppose  Early  Consideration  of  New  War- 
Minerals  Relief  Bill 

Measure  at  Present  Buried — Failure  To  Consider  "Request-and-De- 

mand"  Feature  of  Present  Law  Disapproved  by  Some — 

Claimed  Existing  Act  Allows  Property  Payments 


Opposition  on  the  part  of  leaders  in 
the  House  of  Representatives  makes  it 
appear  improbable  that  any  early  con- 
sideration will  be  given  to  the  bill  au- 
thorizing a  review  by  the  Court  of 
Claims  of  awards  made  under  the  War- 
Minerals  Relief  Act.  The  objection  on 
the  part  of  Congressional  leaders  is 
based  largely  on  the  ground  that  it 
would  add  materially  to  the  expense 
of  disposing  of  war-minerals  claims.  If 
the  Court  of  Claims  were  authorized 
to  review  these  cases,  it  is  declared, 
it  would  be  necessary  for  them  to  em- 
ploy engineers,  accountants  and  other 
experts  so  as  to  make  their  own  in- 
vestigation of  the  merits  of  each  case 
appealed  to  them.  In  addition  to  the 
added  costs,  objection  also  is  made  on 
the  ground  that  the  additional  appeal 
would  greatly  extend  the  time  that 
v.-ould  be  required  for  settling  up  these 
cases.  It  is  the  desire  of  the  Congres- 
sional leaders  that  the  cases  be  dis- 
posed of  at  the  earliest  possible  time. 

Representative  Wingo,  of  Arkansas, 
the  ranking  Democrat  on  the  committee, 
and  one  of  the  chief  exponents  of  the 
bill,  is  indignant  at  the  action  of  the 
leaders  and  declai'es  it  is  entirely  un- 
fair to  deny  to  war-minerals  claimants 
the  privileges  which  are  extended  in 
the  same  statute  to  War  Department 
claimants. 

Representative  Garland,  the  chair- 
man of  the  Committee  on  Mines  and 
Mining,  is  very  anxious  to  have  the 
House  consider  the  bill,  but  has  bowed 
to   the   inevitable,   as    he    realizes    that 


the  meadure  is  effectively  buried  in  its 
present  position  on  the  unanimous  con- 
sent calendar  and  that  it  will  i^.quire  a 
special  rule  to  secure  its  consideration 
by  the  House.  Since  the  Rules  Com- 
mittee is  in  accord  with  the  leaders, 
the  chances  of  early  consideration  are 
small. 

The  discussion  of  the  War-Minerals 
Relief  Act,  which  has  been  occasioned 
by  the  steps  taken  to  supplement  it 
with  further  legislation,  reveals  the 
fact  that  certain  verbiage  was  placed 
in  the  law  with  the  evident  intent  of 
being  interpreted  so  that  the  appropria- 
tion could  be  used  to  reimburse  pay- 
ments for  mining  properties.  It  will 
be  recalled  that  the  provision  provid- 
ing for  property  payments  was  struck 
out  by  the  Senate,  but  as  agreed  to  in 
conference  the  law  provided  that  "no 
claim  shall  be  allowed  or  paid  unless 
it  shall  appear  to  the  satisfaction  of  the 
said  Secretary,  that  the  expenditures 
so  made  or  obligations  so  incurred  by 
the  claimant,  were  made  in  good  faith 
for  or  upon  property  which  contained 
either  manganese,  chrome,"  etc.  It 
seems  to  have  been  the  intention  on  the 
part  of  some  of  those  concerned  in  the 
drafting  of  the  act,  that  expenditures 
"for-"  or  upon  property  would  be  in- 
terpreted to  include  payments  made 
for  properties.  The  failure  of  the  War- 
Minerals  Relief  Commission  so  to  in- 
terpret the  law  has  been  very  disap- 
pointing to  some  of  those  who  have 
been  seeking  the  liberalization  of  the 
war-minerals  statute. 


STATUS  OF  PENDING  MINING  LEGISLATION 

Bills  That  Have  Reached  Committee  Stage 

Subject  of  Bill  Bill  No.  Author  Present  Status 

Silver  in  coins 11.  R.  1 1,226.. .    McFadden .    Before  House  Committee 

Met.  Min.-on  Ind.  Res.  S.  287 Ashurst On  Senate  Calendar 

Timber  for  mining  pur- 
poses    S.  No.\ Pittman .  . .    Passed  Senate  Oct.  3,  before  House 

Committee 
Anti-dumping H.R.  \0,918.. .  Fordney. . . .    Passed  Houje  Dec.  9,  before  Senate 

Committee 
Laboratory  glasszoare .  .    H.R.7J85....  Bacharach..    Passed   House   Aug.    2,  on   Senate 

Calendar 
Magnesite H.R.  S,l\%.. . .    Hadley Passed  House  Aug.    7,  on    SenaU 

Calendar 
Tungsten H.R.  4,437.     .    Timberlake.    Passed  House  Aug.  2\,  on    Senate 

Calendar 
Zinc H.R.  6,238.         McPherson.   Passed     House    Sept.    2,    ordered 

reported  favorably 

War  Minerals  Relief     H.  R.  13,09\.     Carland....      Reported  favorably  to  the  House 

March  IS. 
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The  new  bill  as  decided  upon  by  the 
Committee  on  Mines  and  Mining  does 
rot  meet  the  approval  of  many  claim- 
ants, because  of  the  fact  that  it  does 
not  take  care  of  the  "request  and  de- 
mand" feature  of  the  existing  law. 

While  the  members  of  the  War-Min- 
erals Relief  Commission  admit  that  a 
considerable  number  of  the  letters  re- 
ceived by  the  commission  are  brick- 
bats, now  and  then  a  bouquet  finds  its 
way  to  its  offices.  Recently  the  com- 
mission made  an  award,  which  was  one- 
third  of  the  amount  of  the  claim.  In 
acknowledging  the  receipt  of  the  deci- 
sion the  claimant  v/rote:  "We  will  ac- 
cept the  award  without  comment  or 
protest,  as  we  feel  that  it  is  entirely 
just  and  most  fair  in  every  respect. 
Speaking  for  my  partner  and  myself, 
I  wish  to  say  that  our  treatment  by  the 
commission  has  been  most  considerate, 
courteous  and  gentlemanly  in  every 
way,  and  we  wish  to  express  our  ap- 
preciation." 

Awards  made  by  the  commission 
during  the  'veek  ended  March  27  were 
as  follows:  carton  and  Cain,  $1,229.99; 
H.  L.  Flournoy,  $996.46;  I.  O.  Jilson, 
$:,235.30;  C.  M.  Anderson,  $663.74;  C. 
H.  Hawkins,  $920.41;  Grants  Pass 
Chrome  Co.,  $4,921.43.  The  awards 
made  represented  35  per  cent  of  the 
amount  asked  in  the  claims.    All  of  the 


claims  handled  during  the  week  were 
chrome,  except  the  Anderson  claims, 
which  covered  a  manganese  operation. 

Geographic  Society's  Daly  Medal 
Awarded  to  George  Otis  Smith 

The  Charles  P.  Daly  gold  medal, 
which  is  awarded  from  time  to  time  by 
the  American  Geographic  Society  to  ex- 
plorers, writers  and  men  of  science  who 
have  contributed  to  the  advance  of 
geographical  knowledge,  was  awarded 
to  Dr.  George  Otis  Smith,  director  of 
the  U.  S.  Geological  Survey,  in  New 
York,  on  April  6.  The  medal  bears  this 
inscription:  "To  George  Otis  Smith,  Di- 
rector of  the  United  States  Geological 
Survey.  He  helped  disclose  and  de- 
velop the  natural  resources  of  his  coun- 
try, adapting  them  to  its  service  in 
peace  and   war." 

President  Greenough  of  tlie  society, 
in  making  the  presentation,  called  at- 
tention to  the  fact  that  Dr.  Smith  long 
has  been  a  leader  of  thought  in  the  in- 
dustries which  his  bureau  serves.  He 
brought  out,  however,  that  the  award 
is  also  a  public  recognition  of  work 
done  by  such  lieutenants  of  Dr.  Smith 
as:  Dr.  Alfred  H.  Brooks,  Robert  B. 
Marshall,  C.  H.  Birdseye,  Glen  Smith, 
J.  W.  Bagley,  J.  B.  Umpteby,  E.  S. 
Bastin,  L.  L.  Lee,  J.  H.  Wheat,  A.  T. 


Fowler  and  Kostka  Mudd.  The  Dab- 
medal  has  been  awarded  to  Arctic  ex- 
plorers. Perry,  Amundsen  and  Stefans- 
son,  and  to  other  geographers,  includ- 
ing two  members  of  the  U.  S.  Geological 
Survey,  Prof.  G.  K.  Gilbert  and  Alfred 
H.  Brooks. 

Business  for  Alaskan  Railroad 
Object  of  New  Bill 

Following  the  report  of  the  Secre- 
tary of  the  Interior  to  the  effect  that 
he  had  no  authority  to  take  adequate 
preliminary  steps  looking  to  providing 
traffic  for  the  Alaskan  Railroad,  Sen- 
ator New,  of  Indiana,  chairman  of  the 
Committee  on  Territories,  has  intro- 
duced a  bill  authorizing  the  Alaskan 
Engineering  Commission  to  do  what- 
ever it  deems  necessary  to  provide  busi- 
ness and  traflic  for  the  railroad,  and  to 
promote  the  development  and  settle- 
ment of  its  tributary  territory.  Such 
funds  as  may  be  needed  for  this  pur- 
pose are  to  be  taken  from  the  appro- 
priation made  for  building  the  road. 

Secretary  Payne,  however,  realizes 
that  the  road  must  look  to  the  mining 
industry  for  the  great  bulk  of  its  ton- 
nage and  immediate  efforts  are  to  be 
centered  on  the  stimulation  of  mining 
industry  in  the  tei-ritory  tributary  to 
the  railroads. 


News  by  Mining  Districts 


ARIZONA 

Dundee-Arizona  Resumes  Pumping  and 

Sinking — Molly-Gibson-Chloride 

Property  Under  Development 

Miami — There  is  local  confirmation 
of  the  sale  of  the  Porphyry  property  to 
its  neighbor,  the  Inspiration.  The 
Porphyry  has  stopped  drilling.  Inspira- 
tion has  closed  its  experimental  leach- 
ing plant. 

Miami  Copper's  crashing  plant  will 
be  of  concrete,  90  x  143  ft.,  and  there 
will  be  a  modern  change  house,  62  x  116 
ft.  Bids  have  been  called  for  for  these 
and  for  a  sampling  plant,  all  to  be  com- 
pleted  within   100  days. 

Superior  &  Boston  has  opened  up  the 
stopes  closed  by  the  mine  fire  of  last 
July.  The  fire  is  out  and  the  air  good. 
The  workings  are  badly  caved  and  the 
timbers  of  the  affected  section  are  gone. 
Drifting  is  being  pushed  on  the  600  to 
get  under  the  i-ich  ore  found  200  ft. 
above,  and  the  same  vein  is  being  ap- 
proached on  the  800  level. 

Jerome — Dundee-Arizona  has  been 
doing  no  sinking  for  several  months, 
suspension  being  due  to  an  inrush  of 
surface  water  fi-om  a  shattered  vein. 
The  water  level  now  stands  at  600  ft. 
The  rainy  season  being  considered  at 
an  end,  pumping  is  to  be  resumed;  the 
8S0-ft.  shaft  is  to  be  extended  to  950 
ft.  and  a  drift  run  northward  to  the 
contact,  where  there  is  confidence  an 
orebody  will  be  developed.  Shipping 
from  the  5-per  cent  carbonate  surface 


capping  has  been  stopped  temporai'ily. 

Jerome-Superior  has  a  new  625-ft. 
compressor,  added  to  older  equipment 
of  compressors  of  about  1,000-ft.  ca- 
pacity. A  6-in.  water  column  has  been 
added  to  the  5-in.  main  already  in  the 
shaft  and  a  new  pump  added  on  the  700 
level.  The  main  shaft  is  being  deepened 
from  750  ft.  and  two  diamond  drills 
are  operating  on  the  700  level. 

Bisbee — <The  fire  which  broke  out 
March  27  on  the  1,300  level  of  the 
Briggs  mine  of  the  Calumet  &  Arizona 
company    is    reported    under   control. 

Winkleman — The  Dripping  Springs 
Copper  Co.,  operating  the  old  John 
Reed  property  in  the  Dripping  Springs 
wash  northeast  of  Troy,  has  cut  a  22-ft. 
vein  in  the  face  of  the  long  crosscut 
tunnel.  This  discovery  was  made  500 
ft.  below  the  surface.  The  vein  assays 
well  in  copper  for  its  full  width  and 
will  furnish  considerable  shipping  ore. 
C.  H.  Gowman  is  in  charge. 

Chloride — Active  development  is  well 
under  way  at  the  Molly-Gibson-Chloride 
property.  Equipment  consists  of  a 
25-hp.  10  X  10-in.  Fairbanks-Morse 
ITasoline  hoist,  Sullivan  compressor  and 
pump.  A  new  SO-ft.  head  frame  was 
recently  completed.  The  double-com- 
partment shaft  is  now  down  80  ft.  and 
will  be  carried  to  the  200-ft.  level.  At 
that  point  a  250-ft.  crosscut  will  be 
driven  to  the  vein.  R.  C.  Fergusson  is 
in  charge. 


ARKANSAS 

Rush — Miners  at  the  Beulah  zinc 
mine  cleaned  out  a  shaft  sunk  20  years 
ago  and  discovei-ed  a  forgotten  ore- 
body  at  the  30-ft.  level. 

J.  C.  Shepherd  had  started  work  on 
Ihe  Mackintosh  and  Monte  Cristo  mines. 
The  latter  produces  carbonate  and  jack 
and  has  a  large  body  of  both  kinds  of 
oi-e  developed.   Con  Medley  is  in  charge. 

A  rich  strike  of  carbonate  was  made 
at  the  Mattie  May  mine  at  Rush  re- 
centl.v.  The  extent  of  the  orebody  has 
not  been  determined.  The  property  has 
a  100-ton  mill. 

Zinc — The  mill  at  the  Salina  mine, 
seven  miles  northeast  of  Zinc,  is  oper- 
ating satisfactorily.  It  is  equipped  en- 
tirely with  tables — the  only  one  in  the 
camp  of  the  tj-pe. 

CALIFORNIA 

Bulkeley    Wells    To    Start    Hydraulic 

Mining  at  Brandy  City 

Masonic — A.  G.  Cook  and  eastern  as- 
sociates have  bought  the  Pittsburg-Lib- 
erty mine  at  Masonic,  Mono  County, 
Cal.,  from  P.  J.  Conway,  of  Reno,  for 
$32,500.  The  first  payment  of  25  per 
cent  has  been  made  and  the  balance  is 
to  be  paid  in  instalments. 

Brandy  City — Hydraulic  mining  on  a 
scale  unknown  in  this  vicinity  in  recent 
years  is  expected  to  be  started  soon  at 
Brandy  City,  Sierra  County,  by  Bulke- 
ley Wells  and  associates,  who  have  ac- 
quired the  gravel  properties.    The  same 
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interests  have  taken  over  the  Marys- 
ville-Nevada  Water  &  Power  Co.,  which 
built  a  large  concrete  impounding  dam 
at  Bullard's  Bar,  on  the  north  Yuba 
River.  It  is  said  that  the  dam  is  to  be 
raised  10  ft.  The  Marysville-Nevada 
company  will  be  known  in  the  future 
as  the  Yuba  Development  Co.,  with 
headquarters  in  San  Francisco. 

Oroville — Pacific  Gold  Dredge  No. 
4  is  being  overhauled  and  remodeled  at 
the  Indiana  Machine  Shops.  It  will 
be  shipped  to  the  Malay  Peninsula  to 
be  used  in  tin  dradging. 

Angel's  Camp — At  the  Lightner 
mine  the  shaft  has  been  unwatered  360 
ft.  below  the  collar,  leaving  140  ft.  yet 
to  be  baled  out.  Over  a  million  gallons 
has  been  handled  daily  by  skip.  It  is 
estimated  that  the  work  will  take  two 
months  more.  Surface  improvements 
being  made  will  be  completed  when 
active  development  is  started. 

Campo  Seco — The  Penn  Mining  Co. has 
closed  its  smelter  to  develop  oi-e.  When 
the  price  of  copper  was  high  reserves 
were  heavily  drawn  upon.  Up  to  March 
1,  200  men  were  employed.  This  force 
has  been  reduced  to  75. 

Slate  Range — The  Ophir-Inyo  Min- 
ing Co.  has  been  organized  by  Kellogg 
Van  Winkle,  of  San  Francisco,  to  take 
over  the  Ophir  mine  in  the  Slate  Range 
Mountains,  Inyo  County,  and  the  first 
shipment  of  silver-lead  ore  has  been 
sent  out  by  the  new  owner.  The  Ophir 
has  been  operated  by  J.  A.  Otto,  of 
Los  Angeles,  and  produced  a  substan- 
tial tonnage  during  the  war  period.  The 
formation  is  the  same  as  that  on  the 
Slate  Range  Minerals  Co.'s  property. 

COLORADO 

New     Company     Formed     To     Operate 

Enterprise  at  Gunnison — To  Build 

Railroad  From  Craig  to  Mt. 

Streeter 

Durango^Operations  at  the  Cum- 
berland mine  have  been  suspended  un- 
til the  roads  can  be  cleared  from  recent 
heavy  snow. 

The  Jumbo  is  sending  out  from  4  to 
6  cars  of  ore  each  month  from  a  new 
orebody. 

Lessees  on  the  Idaho,  who  began 
work  late  last  year  and  have  been 
driving  a  tunnel  to  open  up  possible 
orebodies  in  the  old  workings,  have 
discovered  sylvanite  in  the  La  Plata 
sandstone  which  carries  high  values  in 
gold  and  silver.  Ore  is  being  sacked 
running  over  $3  per  pound.  This  is 
said  to  be  the  first  instance  of  syl- 
vanite being  found  in  the  La  Plata 
sandstone. 

Ouray — The  Portland  mine,  long  idle, 
is  being  operated  by  the  Colorado-Za- 
nett  Mining  Co.,  John  Zanett,  manager. 
Development  of  a  streak  of  good  ore  is 
going  on  with  encouraging  results.  The 
property  is  poorly  financed  and  work 
has  been  done  only  by  hand.  Recent 
developments  indicate  the  possibility  of 
sufficient  capital  being  provided  and 
the  company  is  figuring  on  necessary 
mining  equipment.  It  has  also  taken 
an  option  on  the  Gold  Crown  mill  and 


mines  in  Ouray  with  the  idea  of  using 
the  mill  for  treating  its  Portland  ore. 

Gunnison — Business  and  mining  men 
of  Aspen  have  organized  the  United 
Silver  M.  &  M.  Co.  to  operate  the  oM 
Enterprise  properties  in  Taylor  Park, 
which  have  been  worked  at  intervals 
for  the  last  forty  years  but  under  dis- 
advantages on  account  of  altitude  and 
distance  from  railroad. 

Craig — A  contract  has  been  let  for 
the  construction  of  30  miles  of  railroad 
extending  from  Craig,  Col.,  the  present 
terminus  of  the  Moffat  road,  to  Mount 
Streeter.  It  is  said  that  the  Mount 
Streeter  Co.  will  extend  the  road  to 
the  Utah  line,  there  to  connect  with  the 
line  projected  by  Gov.  Simon  Bam- 
berger of  Utah,  which  is  to  extend  from 
Prove,  Utah,  to  the  Colorado  line. 
Mount  Streeter  is  a  coal  town  sup- 
ported by  the  semi-anthracite  coal 
mines  in  the  vicinity. 

Lake  City — The  Colorado  Cons.  M.  & 
M.  Co.  has  almost  completed  work  on 
the  dam  and  pipe  line  for  its  power 
plant.  The  old  mine  workings  have 
been  cleaned  out  preparatory  to  de- 
velopment. The  chlorination  mill  built 
25  years  ago  is  to  be  replaced  by  a  con- 
centration and  flotation  plant. 

Rice — The  Wellington  company,  after 
spending  a  year  or  more  in  driving  for 
the  orebody,  has  cut  a  3-ft.  vein  of 
lead-carbonate  ore  which  is  now  being 
mined  for  shipment.  The  new  body 
was  in  virgin  territory  and  appears  to 
be  in  a  blanket  formation,  the  sides  not 
having  been  disclosed  in  over  fifty  feet 
of  drifting.  A  new  loading  terminal 
and  equipment  for  the  tramway  will 
be  installed  as  soon  as  possible. 

The  Detroit-Colorado  and  the  Com- 
ing Wonder  are  increasing  shipments. 
The  latter  property  is  operated  by 
lessees. 

The  Emma,  recently  taken  over  by 
the  Dolores  Silver  Mines  Co.,  Inc.,  is 
being  developed  and  high-grade  ore 
stored  for  shipment  when  the  trails  are 
passable  for  pack-trains.  Twenty  min- 
ers are  developing  and  blocking  out  and 
mining  ore  for  the  flotation  plant  which 
will  be  completed  when  weather  per- 
mits. 

Central  City — The  Black  Jack  mine 
in  Silver  Gulch,  operated  by  the  Silver 
Mountain  Mining  Co.  of  Denver,  re- 
cently shipped  a  car  of  ore  to  the 
Pueblo  smelter,  which  was  settled  for 
at  .078  oz.  gold,  152  oz.  silver,  and  21 
per  cent  lead. 

IDAHO 

Stewart    Mining    Co.    To    Prospect    for 
Faulted  Orebody. 

Wallace — The  Stewart  Mining  Co. 
has  had  a  thorough  geological  investi- 
gation made  of  the  ground  east  of  the 
fault  which  cut  off  the  ore  shoot  sev- 
eral years  ago  and  forced  a  shutdown. 
It  is  planning  to  begin  work  soon  in 
the  hope  of  finding  the  orebody  east  of 
the  fault.  The  company  for  many 
years  was  one  of  the  big  lead  producers 
and  dividend  payers  of  the  district. 

The  Mullan  Leasing  &  Development 
Co.  is  shipping  at  the  rate  of  six  car- 


loads of  concentrates  per  month,  run- 
ning 35  per  cent  lead  and  60  oz.  silver. 
It  is  working  the  old  Ontario  tailings 
dump  near  Kellogg  and  is  milling  about 
200  tons  per  day. 

MICHIGAN 

C.    &    H.,    Quincy    and    Copper    Range 
Shipping  Copper  by  Rail  Steadily 

Houghton — Two  cars  of  copper  are 
going  out  daily  from  the  Calumet  & 
Hecla  plant  at  Hubbell.  The  Quincy 
and  Copper  Range  companies  are  both 
shipping  an  average  of  one  car  a  day 
recently.  The  shipments  would  be 
larger  were  it  possible  to  get  more 
cars. 

Franklin  has  opened  a  stretch  of 
ground  in  the  39th  level  that  is  ex- 
pected to  run  better  than  25  lb.  per  ton. 

Calumet — Seneca  will  start  shipping 
to  the  Baltic  mill  within  30  days,  clear- 
ing up  remains  of  the  stockpile  and 
handling  ore  from  development  work 
ill  the  main  shaft.  Concrete  work  in 
the  shaft  was  completed  April  1  and 
the  forms  have  been  removed. 

At  the  Gratiot  shaft  a  diamond  drill 
has  been  set  up  at  the  6th  level.  It  is 
intended  to  cut  into  the  Kearsarge  con- 
glomerate from  this  point  in  the  shaft, 
running  to  the  eastward.  This  work  is 
being  done  with  the  idea  of  identify- 
ing the  formation  exactly.  This  Gra- 
tiot shaft  is  bottomed  at  1,520  ft.  Drift- 
ing to  the  south  has  started  at  the  13th 
level.  Sinking  will  be  started  in  the 
near  future,  the  plan  being  to  run  the 
shaft  down  to  3,200  ft.  before  starting 
the  lateral  to  connect  with  the  Seneca. 

MINNESOTA 

Mesabi    Range    Operations 

Coleraine — Stripping  operations  will 
begin  on  the  Bovey-Judd  property  of 
the  Oliver  Iron  Mining  Co.  as  soon  as 
conditions  permit.  The  overburden  is 
estimated  at  2,500,000  cu.yd.  Butler 
Bros,  have  the  contract. 

Buhl — Two  horizontal  tubular  boil- 
ers are  being  installed  at  the  Grant 
mine  of  the  Interstate  Iron  Co.  for 
sinking  and  operating  a  pumping  shaft. 
The  Grant  is  an  isolated  open  pit,  un- 
diained  by  adjacent  properties,  and  the 
pumping  shaft  is  made  necessary  by 
the  lower  loading  levels  to  be  used  this 
season. 

Eveleth — Work  has  started  on  re- 
modeling the  old  Fayal  hospital  into 
apartments  for  employees  of  the  Oliver 
company. 

Relining  old  No.  1  shaft  at  the  Leon- 
idas  mine  has  been  completed.  The 
new  lining  is  concrete  and  is  bottomed 
at  448  ft.  Steel  ladders  and  sollars 
are  now  being  put  in  place. 

Cuyuna — The  Arko  Mining  Co.  has 
sold  a  large  tonnage  of  manganiferous 
ore  to  the  Steel  &  Tube  Co.  of  Amer- 
ica for  delivery  in  1920.  The  ore  is 
sold  on  a  guarantee  of  39  per  cent 
natural  iron,  0.3  per  cent  phosphorus,  7 
per  cent  silica  and  11  per  cent  man- 
ganese. The  price  reported  is  $7.20, 
f.  o.  b.  Chicago. 
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MONTANA 

The    Butte    District — Gait    Mining    Co. 
in  Cascade  District  May  Resume 

Butte — Anaconda  engineers  are  look- 
ing forward  to  cutting  the  Orphan 
Girl,  the  Anglo  Saxon  and  the  Orphan 
Boy  veins  on  the  1,000-ft.  level  of  the 
Orphan  Girl  property,  crosscutting  for 
which  has  started.  The  Anglo-Saxon 
vein  on  the  500-ft.  level  has  disclosed  a 
promising  body  of  silver  oi-e. 

The  orebody  being  drifted  upon  on 
the  2,700-ft.  level  of  the  Colorado  mine 
of  the  Davis-Daly  company  continues 
to  hold  up  in  width  and  grade.  A  cross- 
cut is  being  driven  on  this  level  for  the 
fissures  opened  on  the  levels  above  and 
the  ground  is  showing  small  streaks 
irdicating  increasing  mineralization. 
Tonnage  is  being  increased  slightly 
over  that  of  March. 

The  dip  of  North  Butte's  Rory  O'More 
i:3  flatter  than  was  expected  and  cross- 
cutting  for  it  is  taking  correspondingly 
longer. 

The  grade  of  shipments  for  March 
from  Butte  Copper  &  Zinc  Co.  will  ap- 
pi-oximate  16i  per  cent  zinc  as  com- 
pared with  13J  in  February.  The  drift 
on  the  1,000-ft.  level  has  progressed 
more  than  280  ft.  on  the  orebody  with 
the  ore   still   continuing. 

Cascade  District — Plans  are  under 
way,  it  is  understood,  for  a  resumption 
of  operations  at  the  old  property  of 
the  Gait  Mining  Co. 

NEVADA 

Operations    at    Tonopah    and    Divide — 

Lower  Rate  Sought  on  Iron  Ore 

From  Brunswick  Section 

Tonopah — Operations  in  the  Tonopah 
district  were  normal  during  March.  Bul- 
lion shipments  for  the  first  half  were 
as  follows:  Tonopah  Belmont  $111,410, 
Tonopah  E.xtension  $42,000,  West  End 
$61,000.  MacNamara  and  Tonopah 
Mining  Co.  shipments  bring  the  total 
to  over  $250,000. 

At  the  Belmont  ore  is  being  obtained 
from  re-working  old  stopes,  and  fi-om 
stopes  on  the  rhyolite  veins.  Faulted 
segments  and  extensions  of  the  prin- 
cipal veins  have  been  developed  and 
furnish   the   necessary    grade. 

The  Belmont  has  leased  its  main 
gorting-house  dump  and  about  20  les- 
sees and  sub-lessees  are  at  work  with 
satisfactory  results.  Earnings  of  the 
Surf  Inlet  subsidiary  for  February  were 
$29,865. 

The  Tonopah  Extension  has  cut  the 
Merger  and  Murray  veins  on  the  1,780 
level.  The  widths  and  values  are  said 
to  be  better  than  on  the  level  above. 
This  is  the  deepest  known  ore  in  the 
Tonopah  district,  and  possibilities  at 
still  greater  depth  appear  good.  The 
company  has  recently  added  to  its  al- 
ready large  acreage  by  the  purchase 
of  the  Accidental  claim,  lying  next  to 
the  Monarch  Pittsburg  on  tlie  west.  Re- 
timbering  of  the  McCane  shaft  is  com- 
plete to  540  ft.  depth. 

The  West  End  Consolidated's  mine 
is  reported  to  be  in  the  best  shape  of 
its  history.     Development  of  the  Ohio 


vein  on  the  800  level  is  progressing 
satisfactorily.  A  report  to  stockhold- 
ers, dated  March  22,  states  that  at  the 
special  meeting  on  Feb.  7,  more  than 
two-thirds  of  the  issued  and  outstand- 
ing stock  was  represented.  The  plan  out- 
lined in  the  circular  letter  of  Jan.  7  was 
changed  and  only  two  new  corporations 
were  organized,  the  present  corporation 
to  continue.  Dividend  No.  12  was  de- 
clared on  March  20,  for  the  pui-pose  of 
distributing  stock  of  the  newly  organ- 
ized companies,  the  West  End  Chem- 
ical Co.,  and  the  West  End  Opoteca 
Mines  Co.  One  share  in  each  of  these 
two  companies  will  be  distributed  for 
each  share  in  present  company,  of  rec- 
ord April  2. 

The  Tonopah  Mining  Co.  is  now  pre- 
pared to  treat  custom  ore  at  its  Millers 
plant,  in  addition  to  its  regular  min-» 
output,  which  is  about  150  tons  per  day. 
The  Mandy  Mining  Co.  of  Manitoba,  a 
subsidiary,  has  sold  its  plant  to  W.  B. 
Thompson  and  associates,  and  after 
shipping  the  remaining  8,518  tons  of 
ore  to  the  smelter,  will  sell  its  tugs 
and  discontinue  present  operations. 
There  is  said  to  be  still  about  96,000 
tons  of  refractory  zinc-copper  ore 
which  may  be  treated  later.  The  net 
income  of  the  Tonopah  Mining  Co.  for 
1919   was    $402,206.89. 

Divide — There  are  no  new  develop- 
ments known  in  the  Divide  district. 
Favorable  indications,  and  some  ore,  are 
reported  in  the  Gold  Zone,  Belcher  Ex- 
tension, and  Pay  Divide.  No  informa- 
tion is  available  concerning  develop- 
ments in  the  Tonopah  Divide  mine. 
Regular  shipments  are  being  made  to 
the  MacNamara  mill.  A  total  of  6,365 
ft.  of  sinking  is  said  to  have  been  doni 
in  19  shafts  last  year. 

To  date  operations  in  the  Divide  dis- 
trict have  been  disappointing,  but  it  is  a 
little  premature  to  call  the  district  a 
failure.  It  seems  diflicult  to  believe 
that  the  Tonopah  Divide  should  have 
encountered,  accidentally,  the  only  ex- 
isting large  commercial  orebody  in  the 
entire  district.  It  is  quite  possible  that 
present  development  work,  in  the  shape 
of  crosscuts  and  drifts,  may  result  in 
other  discoveries.  It  is  certain  that  if 
the  Tonopah-Divide  orebody,  which  dips 
steeply,  is  taken  as  typical,  the  chances 
for  finding  other  ore  shoots  are  better 
in  crosscutting  and  drifting  than  in 
shaft  sinking. 

Willard — The  Jose-Davis  company  is 
said  to  be  putting  some  ore  running 
$80 — $100  gold  per  ton  through  the 
Gibson  mill,  recently  installed.  Raising 
from  the  face  of  the  lower  tunnel  on 
the  Sheepherder,  the  Jose-Davis  has 
again  cut  the  high-grade  shoot.  Ore 
of  milling  grade  had  been  struck  in  this 
tunnel  100  ft.  from  the  portal. 

Tuscarora — Work  will  be  resumed 
soon  by  the  Holden  M.  &  M.  Co.,  it  is 
announced  by  David  J.  Cook,  manager. 
Plans  include  rebuilding  the  mill,  re- 
cently burned.    . 

New  York  interests  will  make  a  final 
examination  of  the  Rose  Silver  Gold 
Co.'s  property  in  May.  The  tunnel  is 
now  in  360  ft.  and  the  vein  should  be 


cut  within  the  next  40  ft.  It  is  3  ft. 
wide  and  carries  gold  and  silver  ore  of 
good  grade. 

Hamilton — Thomas  Lynch  and  asso- 
ciates, of  Tonopah,  have  taken  over  the 
Ward  group  on  Treasure  Hill,  in  the 
old  camp  of  Hamilton,  about  30  miles 
■west  of  Ely. 

Carson  City — The  Nevada  Public 
Service  Commission  has  been  asked  to 
secure  a  rate  of  $2.50  per  ton,  instead 
of  $3.80  as  now  being  charged,  on  iron 
ore  from  the  Brunswick  section  to 
coast  points.  This  ore  is  in  demand — 
some  of  it  has  been  shipped  to  Japan — 
and  with  the  rate  asked  it  is  believed 
that  shipments  of  500  tons  per  week 
will  go  out.  The  rate  on  the  longer 
haul  from  Barth,  Nov.,  to  the  Utah 
smelter  is  but  $2  per  ton. 

Searchlight — The  Duplex  mine  at 
Searchlight  is  shipping  40-50  tons  per 
week,  netting  $110  per  ton.  The  ore  is 
closely  sorted  and  but  few  men  are  em- 
ployed. 

The  dumps  of  the  old  Rand  mine  at 
Searchlight  have  been  purchased  by 
W.  O.  North,  formerly  with  the  United 
Eastern  mine  at  Oatman.  They  con- 
tain about  6,000  tons  of  good  milling 
ore.  A  contract  has  been  let  to  haul 
this  to  the  Duncan  cyanide  mill  for 
treatment. 

Goodsprlngs — Construction  of  the 
mill  of  the  Consolidated  Spanish  Silver 
Belt  is  progressing. 

NEW  MEXICO 

Stockholders    of    Woodward    Company 

Bid  in  Property  at  Sale — Empire 

Zinc    Resumes 

Lordsburg — A  lease  has  been  taken 
from  George  S.  Utter  on  the  old  Min- 
neapolis claim  by  J.  C.  Woodward,  of 
Silver  City. 

The  Ruby  Silver  Mining  Co. 
has  purchased  the  Lucky  Strike  group 
of  claims  which  adjoins  its  property 
at  Gold  Hill. 

The  Last  Chance  mine,  taken  over 
under  option  about  a  year  ago  by  B. 
Prescott  and  others,  has  been  turned 
back  to  the  ovraers.  A  50-ton  mill 
which  had  been  installed  has  recently 
been  sold. 

Pinos  Altos — A  flotation  unit  has 
been  added  to  the  new  mill  of  the  Calu- 
met &  New  Mexico  Mining  Co.  This 
was  made  necessary  to  handle  certain 
grades  of  custom  ores  that  are  being 
offered. 

Silver  City — At  a  recent  sale,  Charles 
Tate,  of  Amherst,  Nova  Scotia,  repre- 
senting stockholders  of  the  Woodward 
Mining  Co.,  bid  in  the  pi-operty  for 
$43,560.20.  The  sale  was  ordered  by 
the  court  to  satisfy  a  judgment  ob- 
tained by  the  Empire  Trust  Co.  for 
$40,269  principal  and  interest  on  bonds 
and  $2,293.82  representing  money  paid 
out  by  the  trustee,  together  with  costs. 
The  property  consists  of  ten  silver 
claims  in  the  Bald  Mountain  mining 
district. 

Hanover-Fierro — The  Empire  Zinc 
company  has  resumed  operations  on  a 
large  scale. 
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OKLAHOMA 
Joplin-Miami  District 

Tar  River — The  Kitty  mine,  owned 
by  Kansas  City  interests,  resumed  op- 
eration of  its  mill  March  29,  follow- 
ing a  five-weeks'  shutdown  owing  to  a 
fire. 

At  the  Anna  Beaver  mine  construc- 
tion of  the  surface  hopper  is  well  un- 
der way  and  the  surface  track  to  the 
field  shaft  laid. 

At  the  Standard  Mining  Co.'s  prop- 
erty a  new  run  of  ore  has  been  found, 
located  near  the  center  of  the  lease. 

Picher — The  Lucky  Syndicate  Co.  is 
moving  the  Grayson  concentrator  from 
near  Joplin  and  rebuilding  it  on  lease 
northwest  of.  Picher  where  the  original 
mill  burned  down  two  years  ago.  A 
new  shaft  is  being  put  down.  The 
mill  will  not  be  started  until  this  shaft 
is  into  ore,  which  is  found  at  about  220 
ft. 

The  Hunt  Co.  has  almost  completed 
the  mill  it  is  erecting  to  take  the  place 
of  the  one  lost  by  fire.  The  St.  Louis 
S.  &  R.  Co.  put  it3  new  mill,  two  miles 
east  of  Picher,  in  operation  on  April  1. 

George  Beck  of  Miami  has  sunk  a 
new  shaft  into  lead  dirt  on  a  lease 
northwest  of  Picher,  and  plans  the 
construction  of  a  new  mill. 

UTAH 

Tintic   Standard   Begins   Work  on   Ex- 
perimental    Mill     Near     Warm 
Creek — Miners  Scarce  at  Park 
City 

Eureka — Shipments  from  the  Tintic 
district  for  the  week  ended  March  27 
were  162  cars  compared  with  149  cars 
the  week  before.  The  Chief  Cons, 
shipped  36  cars,  Dragon  Consolidated 
28,  and  Tintic  Standard  23. 

The  Sunbeam,  the  earliest  location  in 
the  Tintic  district,  is  being  worked  un- 
der lease  after  an  idleness  of  a  num- 
ber of  years,  and  is  producing  milling 
ore  chiefly.  The  shaft  and  old  work- 
ings have  been  cleaned  out  to  the  350- 
ft.  level. 

The  Tintic  Standard  has  begun  work 
on  its  experimental  mill,  which  is  to  be 
built  near  Warm  Creek  east  of  Go- 
shen. This  company,  which  is  the  sec- 
ond largest  shipper  of  silver  ores  in 
the  state,  is  seeking  to  utilize  its  low- 
grade  ores  as  well  as  those  of  higher 
grade. 

Park  City — Shipments  for  the  week 
ended  March  27  were  2,206  tons  of  ore 
compared  with  1,892  tons  the  week  be- 
fore, as  follows:  Judge  Mining,  657 
tons;  Silver  King  Coalition,  552;  Daly 
West,  216;  Ontario  Silver,  564;  Nail- 
driver,  110;  Daly,  107.  The  Park  City 
district  is  very  active,  although  ham- 
pered to  some  extent  by  labor  shortage. 

The  Judge  Mining  &  Smelting  is 
making  heavy  shipments  of  lead  con- 
centrates, as  well  as  keeping  its  elec- 
trolytic zinc  plant  in  steady  opera- 
tion on  zinc  concentrates. 

The  Park-Utah  company  is  opening 
the  eastern  section  of  the  camp,  so 
far  relatively  undeveloped. 


CANADA 

British  Columbia 

Franklin — It  is  reported  that  erec- 
tion of  a  concentr:".tor  at  the  Union 
mines  is  considered  by  the  owners. 
More  than  7,000  tons  of  milling  ore  are 
on  the  dump. 

Ontario 

Porcupine — The  main  shaft  at  the 
Mclntyre  mine  is  now  down  1,530  ft. 
The  main  vein  has  been  crosscut  at 
the  1,250-ft.  level,  where  it  showed  a 
width  of  14  ft.  of  good  ore.  Crosscuts 
have  been  started  on  the  1,375  and  1,500 
ft.  levels,  and  as  soon  as  the  vein  is 
picked  up  here,  sinking  will  be  con- 
tinued. The  mill  is  treating  600  tons 
of  $11  ore  per  day. 

Porcupine-Crown,  which  was  re- 
opened a  short  time  ago,  is  milling  over 
100  tons  per  day.  A  merger  has  been 
arranged  between  it  and  the  Thompson- 
Krist  properties.  The  deal  provides 
for  the  sale  of  the  two  properties  to 
a  new  company,  having  a  capital  of 
3,000,000  shares,  at  $1  per  share.  Porcu- 
pine Crown  is  to  get  2,000,000,  and  the 
Thompson-Krist  1,000,000  shares.  The 
new  company  will  be  under  the  direc- 
tion of  the  present  Porcupine-Crown 
management.  The  Porcupine-Crown 
turns  over  the  property,  plant,  mill  and 
stores,  and  $20,000  in  cash,  while  the 
Thompson-Krist  turns  over  all  its  prop- 
erty and  $10,000  cash.  Before  the  Vi- 
pond  property  was  closed  down,  sev- 
eral hundred  feet  of  drifting  was  done 
from  its  400-ft.  level  into  Thompson- 
Krist  ground,  and  two  small  shoots  of 
good  ore  were  developed. 

Kirkland  Lake — During  February  the 
Lake  Shores  mines  milled  1,435  tons 
of  ore,  and  recovered  $40,126,  or  an 
average  of  $28  per  ton,  which  is  a  rec- 
ord for  the  company.  This  tonnage  is 
somewhat  below  normal,  but  is  shortly 
e.xpected  to  show  an  increase. 

Plans  have  been  made  for  starting 
work  on  the  new  150-ton  mill  for  the 
Wright-Hargraves  property. 

Cobalt  —  Temiskaming  is  treating 
100  tons  of  ore  per  day,  and  is  working 
17  machines,  compai-ed  with  two  a  year 
ago.  Reports  have  been  circulated  re- 
garding important  new  discoveries,  but 
it  is  understood  that  these  are  small  in 
extent. 

Chronology  of  Mining, 
March,  1920 

March  1 — Franklin  K.  Lane,  Secre- 
tary of  the  Interior,  retired  from  office 
—  Homestake  Mining  Co.,  Lead,  S.  D., 
put  new  wage  scale  into  effect — U.  S. 
Supreme  Court  decided  U.  S.  Steel  Cor- 
poration and  subsidiaries  do  not  form 
"a  combination  in  restraint  of  trade,"  in 
violation  of  Sherman  Anti-Trust  Law — 
Trojan  Mining  Co.,  in  South  Dakota, 
voluntarily  increased  the  wages  of  all 
employees — All  mining  companies  in 
Coeur  d'Alene  district,  Idaho,  in- 
creased employees'  wages  by  50c.  per 
day,  bringing  them  by  so  much  above 
war-time    maximum. — Canadian    regu- 


lations relating  to  petroleum  and  nat- 
ural gas  became  effective  as  amended. 

March  .3 — Magnesite  tariff  bill  fav- 
orably reported  to  Senate  by  Finance 
Committee. 

March  4 — Van  Dyke  Copper  Co., 
Miami,  Ariz.,  broke  world's  record  in 
shaft  sinking,  by  sinking  308  ft.  in  31 
days,  or  9.93  ft.  per  day. — Koenig  Hall, 
chemistry  building  of  Michigan  College 
of  Mines,  destroyed  by  fire. — Joseph  A. 
Williams,  employee  of  American  Smelt- 
ing &  Refining  Co.,  seized  by  Mexican 
bandits;    he  was   released   March    10. 

March  7 — Carbon  dioxide  from  fire 
\\hich  broke  out  last  year  in  Argonaut 
mine,  at  Jackson,  Cal.,  caused  closing 
of  shaft  of  Kennedy  mine  adjoining. — ■ 
Golconda  mine,  upper  Henson  Creek, 
Col.,  lost  assay  office  and  boarding 
house  by  snowslide. 

March  8. — U.  S.  Supreme  Court  ruled 
that  stock  dividends  are  not  taxable 
under  Sixteenth  Amendment  or  other- 
wise. 

March  9 — Ontario  Mining  Associa- 
tion organized  at  Toronto — Patrick 
Foley,  employee  of  Magnolia  Petroleum 
Co.,  Tampico,  Mexico,  killed  by  Mex- 
ican   bandits. 

March  8-10 — Annual  meeting  of  the 
Canadian  Mining   Institute  at  Toronto. 

March  10 — Senate  adopted  Gore  res- 
olution asking  President  for  informa- 
tion regarding  restrictions  imposed  by 
other  countries  on  United  States  cit- 
izens engaged  in  exploring  and  develop- 
ing oil  lands  in  other  countries,  par- 
ticularly in   Mexico. 

March  11 — Fire  in  El  Bordo  mine, 
Pachuca,  Hidalgo,  Mexico,  trapped  136 
men  in   shaft. 

March  12 — President  of  Mexico  is- 
sued decree  authorizing  ten-year  con- 
cessions for  developing  oil  lands  on 
Mexican  national  territory,  under  cer- 
tain restrictions, 

March  15 — U.  S.  Supreme  Court  dis- 
solved injunction  which  had  *tied  up 
placer  claim  developments  at  Copper 
Canyon,  Nev.,  for  seven  years — Color- 
ado Metal  Mining  Association  began 
conference  to  develop  plan  for  stimu- 
lating production  of  low-grade  ores — 
John  Barton  Payne  took  oath  of  office 
as  Secretary  of  the  Interior. 

March  18-20. — American  Association 
of  Petroleum  Geologists  held  fifth  an- 
nual meeting  at  Dallas,  Tex. 

March  20 — Final  report  of  second  In- 
dustrial Conference  called  by  President 
Wilson  made  public,  advocating  "em- 
ployee   representation." 

March  21 — Senate  Finance  Commit- 
tee acted  favorably  on  House  tariff 
bills    regarding    zinc   and   tungsten. 

March  22 — Representative  L.  T.  Mc- 
Fadden  introduced  bill  to  encourage  gold 
mining  by  levying  excise  tax  of  50c.  per 
penny^veight  on  sales  of  gold  and  of 
articles  containing  gold  for  other  than 
monetary  purposes — Gold  producers 
met  at  Tonopah,  Nov.,  and  laid  plans 
for  organizing  Nevada  Chapter  of 
Americas    Mining    Congress. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


W.  T.  l-undy  is  visiting  mines  in  the 
Slate  Range  district  of  California. 

E.  S.  Boalich  has  returned  to  San 
Francisco  from  a  professional  trip  to 
southern   Nevada. 

B.  F.  Tibby,  of  Salt  Lake  City,  is 
making  an  extensive  field  examination 
of  oil  lands  near  Bakersfield,  Cal. 

Lafayette  Hanchet  has  been  elected 
president  of  the  Utah  Power  &  Light 
Co.,  to  succeed  D.  C.  .lackling,  recently 
retired. 

R.  P.  McLaughlin,  California  State 
Oil  and  Gas  Supervisor,  has  been  in 
Texas  and  will  visit  Washington,  D.  C, 
early  in  April. 

Charles  S.  Haley,  who  has  been  in 
Peru  and  Bolivia  on  professional  busi- 
ness for  the  past  several  months,  will 
return  to  New  York  about  May  1. 

John  T.  Reid,  mining  engineer.  Love- 
lock, Nev.,  will  leave  New  York  City 
for  Nevada  early  in  April,  and  will  not 
return  to  New  York  until  next  Fall. 

Louis  S.  Cates,  assistant  general 
manager  of  the  Utah  Copper  Co.,  has 
returned  to  Salt  Lake  City,  Utah,  after 
an  absence  of  about  three  weeks  in  the 
East. 

Stanley  G.  Sears,  repi'esenting  the 
War-Minerals  Relief  Commission,  has 
completed  a  survey  of  properties  on 
the  Cuyuna  Range  claiming  relief  under 
the  commission  rulings. 

C.  T.  Brown,  general  manager  for 
New  Mexico  properties  of  the  Empire 
Zinc  Co.,  Denver,  Col.,  has  been  visit- 
ing the  Hanover  and  Fierro,  N.  M., 
pioperties  of  that  company. 

H.  S.  WoUan,  resident  engineer  for 
the  Lake  Superior  division  of  the  Great 
Northern  Railroad,  has  been  appointed 
assistant  general  superintendent  of  the 
same  division,  with  offices  in  Duluth, 
Minn. 

A.  C.  Hansen,  assistant  chief  engi- 
neer for  the  Mesabi  Range  operations 
of  the  Republic  Iron  &  Steel  Co.,  has 
been  made  superintendent  of  the  Cam- 
bria mine  of  the  same  company  at 
Negaunee,  Mich. 

Lester  H.  Woolsey,  recently  resigned 
from  the  Department  of  State,  as 
noted  in  these  columns  on  March  27, 
will  form  a  partnership  with  ex-Secre- 
tary Robert  Lansing  for  the  practice  of 
ititernational  law. 

Rus.sell  McDowell,  superintendent  of 
the  Grant  mine  of  the  Interstate  Iron 
Co.,  has  been  made  superir.^endent  of 
the  company's  new  washing  p'.nnt  at 
the  Hill-Annex  mine,  at  Calumet,  Minn. 
Mr.  McDowell  will  have  charge  of  coii 
struction  and  later  of  operation. 

N.  O.  Lawton,  consulting  engineer 
for  the  Blast  Furnace  Products  Corp., 
and  general  superintendent  for  the 
Vermont  Copper  Co.,  South  Stratford, 
Vt.,  is  now  in  New  York  City.  For 
the  p.osent  he  may  be  addressed  at  the 


office   of    the    lattft    company,    ")0    East 
42d   St. 

Gus  Scogland  succeeds  John  Seward 
as  manager  in  Salvador  of  the  various 
properties  of  El  Salvador  Silver  Mines 
Co.,  Divisadero,  El  Salvador,  C.  A.  Mr. 
Scogland  has  been  manager,  for  the 
past  five  years,  of  the  Butters  Salva- 
dor Mine,  Ltd.,  at  San  Sebastian. 

George  E.  Farish,  managing  director 
of  El  Salvador  Silver  Mines  Co.,  Inc., 
left  the  Salvador  properties  March  16 
on  a  business  trip  to  San  Francisco  and 
other  Western  points.  Mr.  Farish  ex- 
pects also  to  be  in  New  York  City  dur- 
ing May,  and  will  return  to  El  Salva- 
dor early  in  June  of  this  year. 

F.  W.  Freeman,  of  Denver,  Col.,  is 
the  intermontane  representative  of  the 
American  Mining  Congress,  at  the  meet- 
ing called  by  Director  Van.  H.  Man- 
ning, U.  S.  Bureau  of  Mines,  to  discuss 
the  proposed  regulations  of  well  drill- 
ing, producing  and  gaging  of  oil  and 
gas  under  the  new  Federal  Leasing 
Law.  Judge  Freeman  is  now  in  Wash- 
ington conferring  with  the  committee. 

A.  Livingstone  Oke,  mining  engi- 
neer, has  resumed  professional  prac- 
tice and  is  now  consulting  engineer 
and  manager  for  some  mines  on  the 
Isthmus  of  Panama  being  opened  up 
by  an  English  capitalist.  Major  Oke, 
who  has  just  completed  five  years' 
service  ii  the  Royal  Garrison  Artillery, 
will  be  remembered  by  many  as  a  con- 
tributor to  the  Engineering  and  Min- 
ing Joiunal.  His  address  is:  Ancon, 
Canal  Zone. 


SOCIETY  MEETINGS 
ANNOUNCED 


An   International    Mining   Convention 

is  to  be  held  at  Nelson,  B.  C,  during  the 
week  June  7-12. 

The  New  York  Section  of  the  Ameri- 
can Electrochemical  St)ciety  has  post- 
poned its  March  meeting  to  a  date  in 
May  to  be  announced  later. 

The  .Vmerican  Chemical  Society  will 
hold  its  fifty-ninth  meeting  at  St. 
Louis,  Mo.,  April  12  to  IG  inclusive. 
At  the  general  meeting  on  April  13 
E.  P.  Costigan  will  speak  on  "The 
Chemical  Industry  and  Legislation."  On 
Wednesday  or  Thursday — before  the  Di- 
vision of  Industrial  Chemists,  C.  W. 
Balke  will  present  "Effect  of  Impu- 
rities on  the  Metallurgy  of  Tungsten," 
and  V.  Lenher  "Selenium  and  Tellu- 
rium." 

The  Society  for  the  Promotion  of 
Engineering  Education  holds  its  27th 
annual  meeting  June  29  to  July  2,  1920, 
at  the  University  of  Michigan.  The 
general  topic  for  this  meeting  will  be 
•  ."o-operation,"  and  the  program  is  be- 
ing arranged  by  President  Greene.  The 
discussion  of  relations  between  tech- 
nical engineering  societies  and  the  S. 
P.  E.  E.  will  be  opened  by  President  Ira 
N.  Hollis  of  Worcester  Polytechnic  and 
first  president  of  Engineering  CounciL 


Professor  Hollis  will  speak  on  "Co- 
operation with  the  National  Engineer- 
ing Societies."  The  new  Alumni  Hall 
will  be  the  social  center. 

Engineering  Section  of  the  National 
Safety  Council  has  called  a  conference 
of  all  interested  in  engineering  and  pc- 
cident  prevention,  to  be  held  at  Engi- 
neering Societies  Building,  29  W.  39th 
St.,  New  York  City,  on  April  27  next. 
This  conference  is  designed  to  assist  in 
bringing  into  closer  touch  the  engineer- 
ing world  and  the  safety  movement. 
The  morning  session  will  consider  the 
relationship  between  safety  and  engi- 
neering efficiency,  and  the  subject  of 
safety  education  in  technical  schools. 
The  afternoon  session  will  be  devoted  to 
safety  standards,  the  movement  for 
uniformity  therein,  and  the  council's 
part  in  that  movement.  Sidney  J. 
Williams,  secretary  and  chief  engineer, 
may  be  addressed  at  the  headquarters 
of  the  section,  168  North  Michigan  Ave., 
Chicago,  111. 

American  Institute  of  Chemical  Engi- 
neers will  hold  its  summer  meeting  in 
Canada,  during  the  week  of  June  21-26. 
Business  sessions,  reading  of  papers, 
and  one  or  two  local  excursions  will  be 
features  of  the  meeting  at  Montreal  on 
the  21st  and  22nd.  A  visit  to  the  British- 
American  Nickel  Coi-poration,  Ltd..  the 
refinery  at  Ottawa,  to  the  government 
buildings,  and  to  the  Bureau  of  Mines 
laboratories,  will  be  made  on  Wednes- 
day, the  23d,  and  Thursday  and  Friday 
will  be  devoted  to  the  power  develop- 
ment and  the  electrolytic  industries  at 
Shawinigan  Falls.  June  26,  Saturday, 
will  be  spent  at  La  Tuque,  where  the 
Brown  Co.'s  sulphite  pulp  mill,  using 
the  explosion  process,  will  be  inspected. 
From  here  a  pleasure  excursion  through 
lakes  and  streams  has  been  planned. 
The  program  of  papers  and  the  excur- 
sions are  being  arranged  by  J.  C.  Olsen, 
secretary.  Polytechnic  Institute,  Brook- 
lyn, N.  Y. 

The  Rocky  Mountain  Coal  Mining 
Institute,  the  American  Mining  Con- 
gress, and  the  Colorado  Metal  Mining 
Association  are  arranging  midsummer 
sessions  in  connection  with  the  National 
First-Aid  and  Mine  Rescue  Contest 
which  will  be  held  in  Denver.  .\ug.  20 
and  21.  The  Fir.st-Aid  meet  will  be  held 
under  the  auspices  of  the  U.  S.  Bureau 
of  Mines.  The  various  organizations 
will  hold  separate  meetings  to  consider 
their  own  particular  problems,  and  joint 
meetings  will  be  held  to  discuss  mat- 
ters of  mutual  interest. 

Though  it  is  unlikely  that  there  will 
be  as  many  entries  for  the  First-Aid 
and  Mine  Rescue  Contest  as  partici- 
pated in  the  Pittsburgh  meet  last  year, 
on  account  of  the  other  mine  interests 
involved,  the  meeting  will  be  one  of 
great  national  importance,  and  will  be 
largely  attended  by  mining  men  from 
all  over  the  country.  The  arrange- 
ments for  the  national  contests  are  in 
the  hands  of  D.  J.  Parker,  U.  S.  Bureau 
•of  Mines  Station,  Pittsburgh,  Pa.  De- 
cisions will  be  according  to  Bureau 
standards,  and  suitable  trophies  will  be 
awarded. 
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Silver  and  Sterling  Exchange 


Sterling 
Kxchange 

Silver 

April 

Sterling 
Exohange 

Silver 

April 

New  Ynrk, 
Cents 

London, 
Pence 

New  York, 
Cents 

London, 
Pence 

1 

2 

3 

390i 

393 

397 

126i 

126 

126 

721 

5 
6 
7 

39Si 
4031 
3971 

126» 
127' 
126 

71 
72i 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  925  fine. 

Daily  Prices  of  Metals  in  New  York 


Copper 

Tin 

Lead 

Zino 

AprU 

Electrolytic 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

1 

2 
3 
5 
6 

7 

18.  75(0;  IS.  85 
18.75@18  90 
18.80@18.90 
18.80@18.90 
18.80@1S.90 
18.SO(a»18  90 

61]@62 
615^62, 
6ia@62j 
61i@62- 
62  @62| 
62   @62! 

63  @63§ 
63  @6H 
63  @63J 
63  @,63| 
62^@63| 
6U@,62 

8.80@8.90 
8  90@9  00 

9.00 

9  00 
9.00@9.25 
9.00@,9.25 

S  .  60(fi  8 .  65 
8  65@8,75 

8  75 

8,75 
8.75@9.00 
8.75@9  00 

8  40@8  45 
8.40@8,45 
8  40@;8  45 
S.40@8.45 
8  40@8.45 
8    ;5@.8  40 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  marketa  based  generally  on  sales 
as  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing 
values  of  the  metals  for  tne  deliveries  constituting  the  major  markets,  reduced  to  basis  of  New  York,  cash, 
except  where  St.  Louis  is  the  normal  basing  point.     All  prices  are  in  cents  per  pound. 

Copper  is  ronimimly  .sold  on  terms  ■'(lelivtred."  which  means  that  the  seller  pays  the  freight  from  refin- 
ery to  buyer's  destination.  The  delivery  Cu>t  variea,  and  it  would  be  confusing  to  figure  net  prices  un  imii- 
vidual  transactions.  Consequently,  an  average  deduction  is  made  from  the  "delivered"  price.  .\t  present  the 
average  cost  <tf  delivery  from  New  York  refineries  is  0. 1  5c.  per  lb.,  and  that  deduction  is  made  to  arrive  at  tlie 
New  York  price.      When  copper  is  sold  f.  o.  b   or  f.  a.  s.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  O  05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
oouat  of  0.125e.  per  lb. 

Quotations  for  sine  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  3.^c.  per  100 
lb.  above  St.  Louis.    Tin  is  quoted  on  the  basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


Londc 


Copper 

Tin 

Lead 

Zinc 

April 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 
49 

481 
47 

3  M 

1 
•) 

3 
S 
6 
7 

108 

iosi 

105 

iosf 

108 

116 

ii4 

113 

3511 

350' 

34U 

351? 

349i 
341} 

421 
40 

44a 

42i 

42  J 

S2i 

sii 

491 

The  above  table  gives  the  cUsing  quotations  on  the  T  ondon  Metal  Exchange.    All  prices  are  in  pounds 
sterling  per  ton  of  2,240  lb. 


Metal  Markets 

New  York,  April  7,  1920 

The  volume  of  metal  sales  for  the 
week  ending  today  has  been  below  nor- 
mal, chiefly  on  account  of  the  Easter 
holidays.  No  business  was  done  in 
London  on  Friday,  Saturday,  and  Mon- 
day. Copper  continues  strong  and  ac- 
tive and  slightly  higher.  Sales  in  re- 
cent months  have  sui'passed  the  produc- 
tion. Lead  is  scarce  and  higher,  sell- 
ing in  New  York  at  9c.  and  upward. 
Zinc  has  sagged  slightly.  Sterling  ex- 
change and  mafks  are  higher;  francs 
unchanged.  The  premium  on  gold  has 
naturally  declined  in  London,  although 
it  is  still  very  substantial. 

Copper 

The  market  for  copper  is  strong  and 
slightly  rising,  although  there  has  been 
little  business   the  last  few  days,  due 


to  the  Easter  holidays  abroad.  Owing 
to  the  same  causes,  there  was  little  ex- 
port business.  In  London  copper  quo- 
tations were  slightly  down,  which  is 
partly  attributable  to  the  greater  value 
of  the  pound  sterling.  The  prices  ob- 
tsined  for  actual  large  sales  were  fairly 
uniform  at  around  19c.  delivered,  or 
18.80@18.85c.  net  refinery,  which  we 
quote,  although  small  lots  on  the  out- 
side market  were  sold  as  high  as  194C., 
delivered.  •  Total  sales  of  320,000,000 
lb.  have  been  reported  for  March,  in- 
cluding 62,000,000  foreign.  Total  sales 
from  December  to  March  inclusive, 
have  been  over  a  billion  pounds,  or 
more  than  the  production.  This  has 
tended  to  diminish  the  stocks,  and  pro- 
ducers are  optimistic.  Should  the  ex- 
tension of  credits  to  foreign  buyers  by 
the  Copper  Export  Association  crystal- 
lize as  planned,  foreign  sales  will  of 
course   increase  tremendously. 


Lead 

The  lead  market  has  stiffened  since 
our  last  report,  and  today  the  A.  S.  & 
R.  ofliicial  price  of  94C.  for  New  York 
delivery,  which  has  remained  un- 
changed for  some  time,  has  been  ob- 
tained for  some  lots,  although  it  is 
likely  that  most  of  the  business  has 
been  done  under  this  figure.  But  little 
prompt  metal  is  to  be  had.  Consumers 
of  lead  continue  to  do  a  large  business, 
and  a  steady  market  around  9c.  is 
generally  expected. 

Zinc 

A  declining  London  market  had  some 
effect  on  the  domestic  business,  and  a 
sagging  tendency  was  in  evidence  to- 
day, compared  to  the  fairly  strong  tone 
at  the  end  of  last  week.  At  the  present 
rate  of  exchange,  zinc  is  selling  in 
London  on  a  basis  of  8c.  St.  Louis,  in- 
dicating but  little  demand  for  the  metal 
from  European  consumers.  American 
sellers  have  been  compelled  to  accept 
business  within  a  half  cent  of  this 
figure  in  order  to  get  it  at  all.  Most  of 
the  local  trade  is  for  domestic  con- 
sumption and  for  May  and  June  de- 
livery. For  prompt  delivery,  a  slight 
premium  may  be  asked  in  some  cases. 
The  galvanizing  business  is  reported 
slack. 

High-grade  zinc  is  in  good  demand 
and  .scarce,  selling  up  to  9Jc.  New  York. 
Even  the  foreign  inquiry  is  fairly  good. 
Brass  special  is  in  demand  at  10  to  15 
points  premium. 

Tin 

The  market  for  tin  has  been  ex- 
tremely quiet  during  the  last  week,  and 
but  little  change  in  price  took  place  up 
to  today,  when  there  was  a  considerable 
decline  in  the  London  price  of  Sti-aits, 
for  both  spot  and  future,  which  was 
reflected  in  the  local  market.  Consum- 
ers are  apparently  not  interested,  and 
most  of  the  selling  abroad  seems  to 
be  forced. 

Electrolytic  tin  was  quoted  as  fol- 
lows: April  1,  62i@63c.;  April  2,  63@ 
63ic.;  April  3,  63@63ic.;  April  5,  654 
@63ic.;  April  6,  63|@63ic.;  April  7, 
62;c. 

Straits  tin  for  future  delivery  was 
quoted  as  follows:  April  1,  624@62i|c.; 
April  2,  62J@63c.;  April  3,  62J(g>63c.; 
April  5,  62i@63c.;  April  6,  62i@63c.; 
April  7,  61J@613c. 

Gold  and  Silver 
Gold  was  quoted  in  London  on  April 
1  at  105s.  No  quotation  on  April  2,  3, 
and  5,  on  account  of  the  Easter  holi- 
days. On  April  6  the  price  was  103s.; 
on  April  7,  103s.  2d.  The  decline  in 
the  price  of  gold  naturally  keeps  pace 
with  the  value  of  the  pound  sterling. 
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Foreign  Exchange  —  Sterling  was 
quoted  yesterday  at  above  $3.98,  an  in- 
crease over  $3.86,  the  fig-ure  a  week 
previous.  A  shipment  of  gold  by  the 
British  Treasury  to  New  York,  to  apply 
to  the  maturity  of  the  Anglo-French 
loan,  is  one  of  the  factors  which  is 
regarded  by  some  bankers  as  largely 
psychological,  whereas  others  point  to 
the  greatly  increased  exports  of  Great 
Britain,  which  are  nearly  to  pre-war 
figures,  as  showing  the  strenTth  of 
Britain's  financial  position.  Marks  have 
increased  to  1.52c.,  as  compared  with 
1.39c.  a  week  ago.  In  units  to  the 
dollar,  francs  were  quoted  at  14.87, 
showing  no  change  from  a  week  ago. 
Italian  lire  showed  a  slight  decline  to 
20.92,  as  compared  with  20.62  a  week 
ago.  Canadian  discounts  again  rose  to 
9  per  cent. 

Silver — The  market  during  the  last 
week  covers  the  Easter  holiday  period. 
Business  was  practically  suspended  for 
most  of  the  time.  Quotations  from 
China  show  some  recession,  and  the 
edge  is  taken  off  activity  for  that 
market.  Some  buying  is  going  on,  but 
transactions   are    rather   limited. 

Mexican  dollars  at  New  York:  April 
;1,  96;;  April  2,  96;  April  3,  96;  April 
5,  96J;  April  6,  97i;  April  7,  96. 

'  Other  Metals 

Aluminum — Ingot  is  quoted  at  31J 
@33c.,  with  sales  at  32c.;  No.  12,  31Jc.; 
sheets,  18  gage  and  heavier,  44.2c. 
Open  market  quotations  are:  98-99  per 
cent  virgin  metal,  31@32c.;  98-99  per 
cent  remelt,  301@31Jc.;  No.  12  remelt, 
29@30c.;  powdered  aluminum,  60@65c. 
Market  firm   at  current  prices. 

Antimony — Chinese  and  Japanese  for 
prompt  or  March  delivery,  10S@10Bc. 
per  lb.  Quiet  but  firm.  Domestic 
market  firmer,  with  ordinary  brands 
quoted  at  spot  lOJc;  futures  at  1U@ 
lUc.  W.  C.  C.  brand,  lie.  duty  paid; 
Cookson's,   16iC. 

'Needle  Antimony  —  The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  85c.  per  lb.,  with  a  rather 
quiet  demand.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  ll@12c.  per  lb.,  according  to 
quantity. 

Bismuth — Unchanged  at  $2.70  per 
lb.   for  500-lb.  lots. 

Cadmium — No  change.  Quoted  at 
$1.40@$1.50   per   lb. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  form. 

Cobalt — Metallic,  per  lb.,  unchanged, 
$2.50@$3. 

Iridium  is  nominally  quoted  at  $300; 
unchanged;  metal  is  very  scarce. 

Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32(a$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.  Prices  are  established 
over  long  periods  without  change. 


Palladium  Metal — Quoted  at  $115(5) 
$125  per  troy  o-/..,  99  per  cent  pure. 
No   activity. 

Platinum — Weaker,  not  much  doing, 
$130@$133.     Demand   slight. 

Quicksilver — Firmer  with  good  de- 
mand. Quoted  at  $103@$105  per  75-lb. 
flask.  Stocks  are  getting  low.  San 
Francisco  telegraphs  $90@$100,  steady. 

'Selenium.  Black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore — Market  firm.  Freight 
situation  still  bad.  Quoted  60@8Sc. 
per  unit  for  material  containing  35-40 
per  cent  CriO,  and  70c.@$1.25  per  unit 
for  ore  running  48  per  cent  Cr.Q,  and 
over. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  re- 
main at  prices  fixed  last  year,  as  fol- 
lows: Old  Range  bessemer,  $7.45;  Old 
Range  non-bessemer,  $6.70;  Mesabi 
bessemer,  $7.20;  Mesabi  non-bessemer, 
$6.55.  Vesselmen  are  still  withholding 
beats  for  higher  ore  rates  than  the  $1 
per   ton   contract  rate. 

'Manganese  Ore — Quoted  at  75@85c. 
per  unit  ore  containing  45  per  cent  Mn 
and  over.  Market  firm.  Chemical  ore 
(MnO  )  quoted  at  $80@$90  per  gross 
ton. 

'Mrlybdenite — Quoted  at  75@85c.  per 
lb.  of  contained  sulphide  for  85  per  cent 

MoS.. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ores — Ilmenite,  2c.  per  lb. 
of  52  per  cent  TiO,.  Unchanged. 
Rutile,  standard  imported  Norwegian 
grade,  carrying  a  minimum  of  95  per 
cent  titanium  dioxide,  in  the  form  of  con- 
centrates, is  quoted   at   lie.  per  lb. 

Tungsten  Ore — Business  has  been 
done  in  Chinese  ore  from  .$6.75@$7,  and 
market  shows  improvement.  Schee- 
lite  held  firm  at  $7@$10  per  ton. 

Uranium  Ore  (Carnotite) — $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UaO,).  Ores  must  contain  a  min- 
imum of  2  per  cent  U.0>. 

Vanadium  Ore — $6  per  lb  for  99  per 
cent  of  the  vanadic  oxide  (V3O5)  con- 
tained. 

Zinc  and  Lead  Ore  Markets 
Jopiin,  Mo.,  April  :$ — Zinc  blende,  per 
ton,  high,  $54;  basis  60  per  cent  zinc, 
premium,  $51;  Prime  Western,  $50; 
fines  and  slimes,  $47.50@$45;  calamine, 
basis  40  per  cent  zinc,  $35.  Average 
settling  prices:  Blende,  $51.93;  cala- 
mine, $38.38;   all   zinc  ores,   $51.78. 

Lead,  high,  $109.45;  basis  80  per  cent 
lead,  $107.50;  average  settling  prices, 
all  grades  of  lead,  $105.89  per  ton. 

>  Furni.'hod  by  Footc  Mineral  Co.,  Phila- 
delphia,  Pa. 


Shipments  for  the  week:  Blende,  16,- 
222;  calamine,  260;  lead,  2.278  tons. 
Value,  all  ores  the  week,  $1,094,670. 

About  10,000  tons  of  zinc  ore  was 
sold  this  week,  against  less  than  5,000 
tons  last  week.  Sellers  would  not  ac- 
cept last  week's  cut  price.  This  week 
the  price  was  set  up  to  the  $50  basis, 
with  the  result  of  a  double  tonnage  sold. 

This  is  the  third  week  of  large  ship- 
ments, with  plenty  of  cars,  and  the 
large  bins  of  ore  are  fading  away. 

Platteville,  Wi.s.,  April  .3— Blende, 
basis  60  per  cent  zinc,  $55  base  for 
premium  and  Prime  Western  grades. 
Lead  ore,  basis  80  per  cent  lead,  $105 
per  ton.  Shipments  for  the  week: 
Blende,  1,704;  calamine,  60;  lead,  32 
tons.  Year:  Blende,  21,021;  calamine, 
1,020;  lead,  1,856;  sulphur  ore,  209  tons. 
During  the  week  1,751  tons  blende  was 
shipped  to  separating  plants. 

Non-Metallic  Minerals 

Asbestos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbrooke  to  New  York,  27Jc., 
carload  lots.  Crude  No.  1,  $1.7.50^) 
$2,000;  ci-ude  No.  2,  $1.100@$1,500; 
spinning  fibres,  $500@$750;  magnesia 
and  compressed  sheet  fibres,  $2.50@ 
$400;  single  stock,  $95@$1.50;  paper 
stock,  $66@$75;  cement  stock,  $25@ 
$.30;    floats.    $14{ai$16    per   short   ton. 

Magnesite — Dead  burned,  for  refrac- 
tory   (see   Refractories). 

Calcined  Magnesite  —  High-grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  points.  The  price  of 
freshly  ground  calcined,  suitable  for  the 
flooring  trade,  is  $60@$65  per  ton  f.o.b. 
Eastern  points. 

Barytes — Pressure  of  heavy  demand 
and  difficulty  in  transportation  have 
practically  paralyzed  this  item.  White 
floated  is  listed  at  $35@$40  and  off'- 
color   at    $25@$30    per    ton. 

nianc  Fixe  (Barium  Sulphate) — Dry, 
4i,@5Jc.  per  lb.;  pulp.  $30@$50  per  ton 
f.o.b.  New  York. 

Chalk — English,  extra  light,  5@7c. 
per  lb.;  light,  4i@6c.  per  lb.;  dense, 
4@5c.  per  lb.  f.o.b.  New  York.  Un- 
changed. 

Graphite  —  Present  quotations  for 
crucible  flake  are:  85  per  cent  carbon 
content,  Tic.  per  lb.;  86  per  cent,  8c.; 
87  per  cent,  8ic.;  88  per  cent,  9c.;  89 
per  cent,  9ic.;  90  per  cent.  10c. ;  91  per 
cent,  lOic;  92  per  cent,  Uc;  over  92 
per  cent,  12Jc.  per  lb.  delivered.  Mex- 
ican amorphous  graphite  is  being  sold 
at  $55(a)$60  per  short  ton;  Korean,  3iic. 
per  lb.,  Madagascar,  9c.;  Ceylon,  4;@ 
16c.,  according  to  quality. 

Gypsum — Wholesale  price,  plaster  of 
paris  in  carload  lots,  is  $3.25  per  250- 
Ib.  bbl.  Sufl[icient  demand,  but  scarcity 
of  material. 

Nitrate — Spot  quoted  at  $3.85  per 
cwt.,  ex  vessel,  Atlantic  ports.  Futures 
$3.85,  no   market. 
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Pyrites — Spanish  pyrites  quoted  at 
16c.  per  unit  for  fumace-size  ore,  free 
from  fines,  c.i.f.  Atlantic  ports.  Do- 
mestic pyrite,  fine,  16c.  per  unit.  Sit- 
uation unchanged. 

Sulphur — Prices  average  $18  per  ton 
for  domestic,  and  $20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  Car  sit- 
uation slightly  improved. 

China  Clay  (Kaolin) — Imported  lump, 
$25@$35  per  ton;  imported  powdered, 
$30@$60  per  ton;  domestic  lump,  $10@ 
$20  per  ton;  domestic  powdered,  $25@ 
$40  per  ton  f.o.b.  New  York.  Un- 
changed. 

Feldspar— Unchanged,  supplies  are 
very  tight  and  producers  are  way  be- 
hind their  contracts.  $13.50@$18  still 
holds. 

Fluorspar  —  Gravel,  f.o.b.  mines,  is 
quoted  at  $25  net  ton.  Nominal  prices: 
Acid  grade,  lump,  $30@$45;  acid  grade, 
ground,  $52(a)$57,  f.o.b.  mines.  One 
dealer  reports  he  has  all  the  orders  he 
can   handle. 

Fuller's  Earth — Remains  firm  at  $25 
@$30  for  domestic  and  $35@$40  for 
foreign,  with  little  material  available 
at  these  prices. 

Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Phosphate  Rock — Prices  quoted  per 
long  ton  at  port  are:  68  per  cent  tri- 
calcium  phosphate,  $6.85;  70  per  cent, 
$7.35;  74  to  75  per  cent,  $10;  75  per 
cent  minimum,  $10.50;  77  per  cent  mimi- 
mum,  $12.50.  Practically  no  domestic 
business,  owing  to  lack  of  cars.  At 
mines,  74  per  cent  is  quoted  at  $9.15 
per  long  ton.  Market  firm  with  dis- 
tribution behind  demand,  owing  to  car 
shortage.  Present  demand  is  princi- 
pally for   prompt   deliveries. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2ic.  per  lb.     Unchanged. 

Strontium  Ore,  guaranteed  90  per 
cent  pure,  is  selling  at  $15@$18  per 
ton,  carload  lots,  with  lower  prices  on 
large   contracts. 

Talc — Domestic,  $20@$60  per  ton; 
imported,  $60@$70  per  ton  f.o.b.  New 
York. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@$100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  f.o.b.  Niagara 
Falls,  N.  Y.     Unchanged. 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  American  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 

Ferrochrome — 6-8  per  cent  carbon,  20 
(a>21c.  per  lb.  of  chromium  contained; 
2-4  per  cent  carbon,  21@22c.  per  lb. 
of  chromium  contained. 

Ferromanganese  —  English,  prompt, 
$200;  last-half  delivery,  $175@$200; 
domestic,  prompt,  $235@$250;  and 
last  half,  $200@$225.  Firmer  than  last 
weak. 


Spiegeleisen — In  the  same  position 
as  was  pre-viously  reported,  the  aver- 
age sale  ranging  from  $60  to  $70  per 
ton. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
(a>$2.75  per  lb.  of  contained  metal. 

Ferrosilicon— $85@$90,  50  per  cent 
delivered,  spot  and  contract.  Electro- 
lytic, delivered  Pittsburgh  Valleys, 
Cleveland:  50  per  cent,  $80;  75  per 
cent,  $140.  Bessemer,  f.o.b.  Jackson, 
Ohio,  10  per  cent,  $59.50;  11  per  cent, 
$62.80;  12  per  cent,  $66.10. 

Ferrotungsten  —  70-80  per  cent  W, 
90c.@$1.10  per  lb.  W  contained. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — 30-40  per  cent,  $6.50 
(a  $7.50  per  lb.  of  V  contained. 

Metal  Products 

Copper  Sheets — No  change  since 
Jan.  1  price  of  29.\c.  per  lb.;  wire, 
quoted  22^c.  base;  price  firmer. 

Zinc   Sheets — $12.50  per  100  lb.,  less 

8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.    Unchanged. 

Lead  Sheets — Full  lead  sheets,  124C.; 
cut  lead  sheets,  12Jc.     Unchanged. 

Nickel  Silver — 18  per  cent,  39ic.  lb. 
Unchanged. 

Yellow  Metal  —  Dimension  sheets, 
26Sc.;  sheathing,  25?c.;  rods,  I  to  3  in., 
2320.     Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70@ 
$75  per  net  ton,  f.o.b.  Chester,  Pa. 

Chrome  Cements — Unchanged  at  $45 
@$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick — First-quality  fire  clay, 
$45@$50  per  1,000,  f.o.b.  Clearfield, 
Pa.;  second  quality,  $40@$45  per  1,000, 
f.o.b.  Clearfield,  Pa. 

Magnesite — Dead  burned,  $50@$55 
per  net  ton,  f.o.b.   Chester,  Pa.;   brick, 

9  X  41  X  2J  in.,  $80@$85  per  net  ton, 
f.o.b.  Chester,  Pa.    Unchanged 

Silica  Brick — $50@$55  per  1,000, 
f.o.b.  Mt.  Union,   Pa. 

Iron  Trade  Review 

Pittsburgh,  April   6,   1920 

In  some  quarters  the  opinion  is  held 
that  steel  production  has  now  nearly 
attained  the  limit,  but  the  more  com- 
mon view  is  that  it  can  be  increased 
materially  when  transportation  condi- 
tions are  restored  to  normal.  The 
fact  that  upon  the  removal  of  Govern- 
ment price  restrictions  Connellsville 
furnace  coke  jumped  from  $6,  the 
Government  price,  to  $11  or  $12,  and 
has  since  held  that  range,  seems  to  be 
sufficient  evidence  that  transportation 
conditions  are  still  far  from  satisfac- 
tory. Coal  likewise  jumped  to  high 
prices,  $4.50  to  $5  having  obtained  in 
the  last  few  days  on  small  prompt  lots. 


^  Furnished  by  Foote   Mineral  Co..   Phila- 
delpliia.   Pa. 


Almost  the  whole  of  New  England 
is  embargoed  in  one  way  or  another, 
and  it  is  extremely  difficult  to  get  steel 
shipments  through.  Steel  has  been 
moving  West  fairly  well.  Car  short- 
age is  still  much  in  evidence,  but  re- 
ports this  morning  are  of  large  re- 
ceipts, particularly  of  gondolas.  Box 
cars  are  e.xtremely  scarce.  The  .Amer- 
ican Sheet  &  Tin  Plate  Co.,  which  must 
ship  in  box  cars  exclusively,  except 
that  recently  some  tin  plate  customers 
have  instructed  it  to  ship  in  stock  cars, 
reduced  its  accumulation  during  March 
from  60,000  to  57,000  tons,  the  tonnage 
representing  about  ten  days'  production. 

The  question  in  the  steel  market 
now  is  how  long  it  will  be  until  pre- 
miums disappear  and  the  market  settles 
to  the  Steel  Coi-poration  or  Industrial 
Board  price  schedule,  for,  to  the  sur- 
prise of  most  of  the  independents,  and 
the  annoyance  of  some,  it  has  become 
practically  certain  that  eventually  the 
Steel  Corporation  prites  will  prevail. 
Meanwhile,  buyers  will  purchase  from 
ir,  dependents  only  in  hand-to-mouth 
manner. 

Pig  Iron — The  market  continues  ex- 
tremely quiet,  but  prices  have  become 
firm,  being  no  doubt  stiffened  by  the 
shai-p  rise  in  coke  following  the  re- 
moval of  Government  restrictions. 
W.  P.  Snyder  &  Co.  report  their  com- 
putation of  average  prices  obtained  on 
all  reported  sales  of  Valley  iron  in 
lots  of  1,000  tons  or  over  in  March  at 
$42  for  bessemer  and  $41.50  for  basic. 
The  quotational  average  on  foundry 
was  $42,  all  prices  being  Valley,  and 
the  market  is  now  quotable  at  these 
figures. 

Steel — Unfinished  steel  remains 
scarce.  An  odd  lot  of  about  500  tons 
of  sheet  bars,  as  noted  above,  was 
sold  at  $75  for  shipment  next  week,  the 
steel  becoming  available  on  account  of 
an  embargo  preventing  an  expected 
shipment  for  export.  We  quote  billets 
al  $65  to  $70,  small  billets  at  $75  to 
$80,  sheet  bars  at  $70  to  $75  and  rods 
at  $65  to  $75,  the  market  being  de- 
cidadly  inactive   all   around. 

Charcoal  and  Coke 

Charcoal — Large  quantities  sell  as 
follows.  Willow,  7c  per  lb.;  hardwood, 
4.Jc.  per  lb.,  in  250  lb.  bbl. 

Connellsville — Upon  the  removal  of 
Government  price  limits  on  Connells- 
ville coke,  $6  on  furnace  and  $7  on 
foundry,  a  few  sales  of  prompt  and 
April  furnace  coke,  together  with  one 
contract  for  the  remaining  nine  months 
of  the  year,  were  put  through  at  $9, 
and  then  the  market  started  advanc- 
ing, ruling  in  the  last  two  or  three 
business  days  at  $11  to  $12  for  furnace 
and  $13  to  $15  for  foundry,  per  net 
ton  at  ovens.  Production  has  increased 
only  slightly.  Furnaces  had  expected 
a  price  of  about  $9,  but  when  the 
market  went  above  that  they  refused  to 
buy  beyond  April.  Considerable  busi- 
ness was  done,  as  a  number  of  con- 
tracts and  informal  arrangements 
ended  with  March. 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 

Silver 


1918 

January  .  88  702 

February 85  716 

March 88  082 

April 95  346 

May 9'  505 

June 99  500 

July 99  625 

AugUBt 100  292 

September .- 101  125 

October 101  125 

N  ovember lOI  125 

December 101  125 


-  New  York  - 

1919 

101  125 


101 
101 
101 


125 
125 
125 


1920 

132  827 

131  295 

125  551 


107  135 

110  430 
106  394 

111  370 
114  540 
I  19  192 
127  924 
131  976 


1918 
44  356 

42  792 

43  620 

47  215 

48  980 
48  875 

48  813 

49  077 
49  500 
49  500 
48  969 
48  492 


London 
1919 

48  438 

48  027 

48  171 

48  886 

52  104 

53  896 

54  133 
58  835 
61  668 
64  049 
70  065 
76  432 


1920 
79  846 
85  005 
74  194 


Year 96  772     111122  47  516     57  059 

New  York  quotations  cents  per  ounce  troy,  999Jfine.  London,  pence  per  oiirn 
sterling  silver,  923  tine. 


Copper 


^  New  York  — ^ 
Electrolytic 
1919 


January (") 

February 1 6 ,  763 

March 14  856 

April 15  246 

May 15  864 

June 17  610 

,Iuly 21 .604 

August 22.319 

September 21.755 

October 21.534 

November 19.758 

December 18.295 


1920 
18  918 
18  569 
18  331 


1919 

92  238 

78  700 

76  821 

77  300 
77  767 
83  062 
99  576 

97  300 
100  767 
103  418 

98  894 
103  708 


tandard 

1920 
1 18  095 
120  188 
109.533 


-  London  - 


(6)  Electrolytic 


Year 18.691      90.796 

i'i>  No  market,     (b)  See  note  on  iiage  490. 


1919 

106  619 

95  700 

82  071 

82  200 

81  227 

85  900 

103  046 

106  429 


1920 
123   238 
126  950 
118.348 


-New 
1919 

January 5  432 

February 5057 

March 5  226 

April 4  982 

May 5  018 

June 5.340 

.luly 5.626 

August 5.798 

September 6.108 

October  6.487 

November 6 .  808 

December 7.231 

Year 5.759 


Lead 

. —  New  York  — ■ 


-  St.  Louis  — ■ 


8   561 

8  814 

9  145 


1919 
316 
784 
992 
722 
773 
070 
408 
583 
853 
249 
649 
955 


1920 

8  300 
8  601 
8  894 


London  — 


37  227 

47 

095 

28  675 

50 

256 

27.952 

46 

054 

24.888 

23.852 

22  544 

23  457 

25  330 

28.473 

34  731 

41  202 

5  530 


28  590 


Tin 


-  New  York  - 


London  ■ 


1919  1920 

99%  Straits        99%       Straits 

lanuary 67  702  61   596 

February 66  801  .  .     58  466     59  932 

March 67.934  61.037     61   926 

April 72  500  

May 72  500  

June 71   240  

July 68  000  

August 57  226  

Reptember 54  482  

October  54  377  

November   53 .  307  

December 53 .  870  


Av.  year 63.328 


1919 
248  557 
223  963 
236  843 
225  275 
234  398 
238  263 
253  272 
273  625 
280  102 
279  239 
283  556 
314  113 

257.601 


1920 
376   512 
395   750 
369.489 


Zinc 


1919 

January 7  272 

February 6.623 

March 6  500 

April 6.465 

May 6.429 

June 6.901 

July 7  873 

.\ugust 7  789 

September 7.510 

October 7.823 

November 8.177 

December 8.700 


. —  New  York — ■      . —  St.  Louis — .        ^- — London     -- 

1919 

56  045 
46    150 


1920 
9  483 
9  058 
8  881 


1919 
6  922 
273 
150 
114 
.079 
551 
523 


1920 
9  133 
8  708 
8  531 


7.160 

7  473 
7.827 

8  350 
8  350 


38  500 
36  118 

35  477 

36  763 
41  815 

39  338 

40  955 
43  630 
46  588 
53  101 


1920 

58   643 

61    338 

53  467 


Year 7.338     6  988 

New  York  and  St.  Louis  quotations,  cents  per  pound, 
per  long  ton. 


42  879 
London,  pounds  sterling 


Fig  Iron,  Pittsburgh 


H.-,-sr.n,.r  J 
1919  1920 

January- $33   tO     $40   47 

February 33  60       42   954 

March 32   54        43   40 

Apnl    29   35 

May 29  35 

June 29   35 

lulv  29  35 

AuKust  .  29  35 

SiptenilMT  .  29    35 

Oi'tuber  29.35 

.\ ovember  .  31    60 

December 36.  57 

Year $31    11 

J  .As  reported  by  \\'.  P.  Snyder  &  Co. 


lias. 

■ ; 

No  2  Foundry 

1919 

1920 

1919 

1920 

$31  40 

$39 

88 

$32  40 

$39  86 

31  40 

42 

61 

32  40 

43  40 

31  40 

42 

90 

29  12 

43  40 

28  15 

28  15 

28  15 

28  15 

28  15 

28  15 

28  30 

32  16 

36  86 

$29  26 


$28   35 


Monthly  Copper  Production 

The    table    which    appears    herewith    represents    the 
crude-copper  content  of  blister  copper,  in  pounds. 


MONTHLY  riU^nE  COPPER  PRODl'CTION,  1919-1920 


-Mar.ka  shipments 

.\rizona: 
.\rizona  Copper 
Calumet  &  .\rizona     .    . 
Cons.  .\riz.  Smelting...  . 

Inspiration 

Magma.  . .  

Miami.  , .  

New  Cornelia         

Old  Dominion 

Phelps  Dmlgi- 

Ray    

■Shattuck  -\rizona 

United  Verde 

I'nited  Verde  l^xtension. . 

Michigan; 
Calumet  \-  Ilrria 
Otlier  Lake  Superior 

Montana: 
.4naconda 
East  Butte,  . . 

Nevada: 
Nevada  Cons 

New  Mexico: 
Chino 

rtah: 
I'tah  Copper 
J^aetern  Sniehi-r.s 

Total  reported 
(.>tiiers,  estimated 

Total  United  State,* 
Imports:     Ore  and  i-nuri 

Irales,  etc 
Imports  in  blister,  rte 


November 
6.067,735 

2,900,000 

6,320,000 

670.000 

7,000,000 

579,000 

.      3,718,965 

2,896,000 

2,261,400 

.      6,453,000 

.      3,832,000 

238,969 

5.100.000 

2.288,414 

9.498.756 
6,420.000 

14,120.000 
1,902,580 

.      3,525,000 

3.749,434 

9.482.451 
1,500,000 

100.284,735 
17.005,000 


December 
6,032,677 

2,900,000 
5,778,000 

615,000 
7,200,000 

719.800 
4.519,910 
2,640,000 
2,534.000 
5,061,000 
3,860,000 

260,284 
5,450,000 
3,740,024 

8,931.567 
6,420,000 

3,300.000 
1,844,540 


3.388.524 


9,005,591 
1,500,000 


89,740,633 
13,257,000 


.lanuary 
7,909,682 

3.000.000 
5.034.000 

690.000 
7.200.000 

707.585 
4,461.247 
2.456.000 
2,504,900 
5,622,000 

316.970 
3,899,073 
6.550.000 
3.676,312 

9.690,671 
6,420,000 

18.100.000 
1.738,840 

4,181,938 

3,081,937 

8,693,589 
1,610.000 


February 
5.121.609 

3,000,000 
5.268.000 

910.000 
7.200.000 

729  546 
4,089  520 
2.872.000 
2.103.000 
5. 535.500 

340.384 
3.885.000 
6.490.000 
2.977.898 

8.660.052 
6,420.000 

18.500,000 
1,460,360 

3,850.000 

3,176,489 

9,211,806 
1,600.000 


107.544,744  103,401.164 
14.240,000     14.240,000 


117,289.735     102.997.633      121.784,744   117,641.164 


14.049.903 
21.079.182 


152,418.820 


1.146.880 
3.900.000 


Grand  total   .    . 

British  Columbia: 
Granby  Cons r.776.863 

Mexico: 

Boleo    

Cananea 

Phelps       Dodge       Mexican 

properties 

( >ther  foreign: 
( 'erro  de  Pasco  , 

Chile 

Katanga 

Backus    &    Johnston 


7.135,731 
21,453,007 


131,586,371 
1,544,446 


933,097 
3,600,000 


9,926,390 
5,065,683 

136,776,817 

1,975,439 

1,054,550 
3,000,000 


2,180.000 


2.331,000         2,397,000         2,340,000 


4,752.000 

10,000,000 

5,  i  I  1,500 

1.712.000 


4.644.000 

11,016,000 

473,989 

1,882,000 


4,616.000 

7.508,000 

4,519,430 

716,000 


91  1.051 
400.000 


050.000 
718.000 


133.625 
926,000 


Production  of  the  United  States  by  months  since 
the  beginning  of  the  year  and  the  corresponding  figures 
for  1918  and  1919  were  as  follows: 


January 
l-'ehruary 

March 

April 

May 

.lune 

July 

A  ugu.st 

September . 
October , 
November 
ecember 


1918 
165.431.568 
160,01  1,364 
185,525,168 
163.207,096 
181,070,350 
166,723,599 
159,329,031 
165,550,799 
157,992,487 
168.638,775 
159,217,588 
161,801,916 


1919  1920 

135.733.511  121,764  744 

111.649.512  117,64  1,164 
102,040,460 

98,808,998 

92,652,975 

95,856.570  

100,369,247  

107,994,040  

108,703,075 
115,143,143 
117,289,735 
102,997,633 
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Company  Reports 


Calumet  &  Arizona  Mining  Co. 

Copper;  Arizona 

The  Calumet  &  Arizona  Mining  Co.  reports  for  the  year 
ended  Dec.  31,  1919,  that  the  company's  production  of  refined 
copper,  silver,  and  grohl  was  as  follows:  From  domestic 
ores  treated,  43,788,078  lb.  copper,  955,478  oz.  silver,  and 
26,986  oz.  gold;  in  domestic  ores  sold,  1,203,029  lb.  copper, 
39,888  oz.  silver,  and  1,544  oz.  gold;  from  foreign  ores, 
2,749,615  lb.  copper,  367,887  oz.  silver,  and  7,314  oz.  gold; 
from  other  sources,  2,495,291  lb.  copper.  Total,  50,236,013 
lb.  copper,  1,363,254  oz.  silver,  and  .35,844  oz.  gold.  Sales 
of  copper  during  the  year  amounted  to  47,190,043  lb.,  of 
which  there  was  delivered  29,725,176  lb.  Precious  metals 
per  ton  of  refined  copper  from  the  company's  ores  amounted 
to  $76.25.  During  the  year  dividends  to  the  amount  of 
$1,927,563  were  paid.  Total  ore  mined  amounted 
to  565,963  wet  tons,  or  552,078  dry  tons.  The  company 
shipped  to  outside  smelters  54,429  tons  of  high-sulphur 
ores,  low  in  copper.  During  the  year  a  total  of  701,450 
dry  tons  of  ore  was  treated  in  the  smelter,  compared  with 
850,894  dry  tons  during  1918.  This  included  189,460  dry 
tons  of  custom  ores. 

On  account  of  the  curtailment  in  operation  by  the  New 
Cornelia  Copper  Co.,  which  consumes  practically  the  entire 
acid  plant  production,  the  plant  was  operated  at  about  66.5 
per  cent  capacity  throughout  the  year,  being  entirely  closed 
down  from  April  24,  1919,  to  July  13.  1919.  The  plant  pro- 
duced 48,595  tons  of  60  deg.  acid,  as  compared  with  67,110 
tons  in  1918.  

Barnes-King  Development  Co. 

Gold;  Marysville,  Montana 

Report  of  operations  of  the  Barnes-King  Development 
Co.  for  the  year  1919  states  that  the  North  Moccasin  mine 
produced  during  the  year  25,843  tons,  having  an  average 
value  of  $6.56  per  ton.  The  Kendall  property  was  leased 
under  similar  terms  as  for  the  preceding  three  years,  and 
work  was  confined  to  the  ground  above  the  100-ft.  level. 
The  Shannon  property  produced  36,740  tons  of  ore. 
containing  $415,887  in  gold  value  and  $10,222  in  silver 
value.  Since  1911,  and  to  the  close  of  1919,  there  were 
submitted  to  the  company  411  properties,  of  which  237 
were  examined,  and  on  12  of  them,  including  the  North 
Moccasin,  Piegan-Gloster  and  Shannon,  additional  devel- 
opment work  was  done.  Search  for  good  new  properties  will 
be  energetically  continued.  During  1919  the  company  paid 
four  dividends,  two  of  10c.  each  and  two  of  5c.  each  per 
share,  totaling  $120,000,  and  making  $420,000  in  dividends 
paid  to  date. 

Federal  Mining  &  Smelting  Co. 

silver-Lead-Zinc;  Wallace,  Idaho 

Report  for  year  ending  Dec.  31.  1919:  Ore  reserves  are 
2,887,880  tons.  During  the  year  320,655  tons  was  mined. 
Operating  expenses  were  $1,417,346;  ore  sales  were  $1,767,- 
153.  Dividends  amounting  to  $449,478  were  paid.  Cash  in 
hand  amounts  to  $268,667.  The  company  is  investigating 
new  properties. 


Hecla  Mining  Co. 

Silver-Lead;   Wallace,   Idaho 

-Annual  report  for  year  ending  Dec.  31,  1919:  Ore  re- 
serves are  1,549,833  tons.  Dividends  for  the  year  were 
$600,000.  A  total  of  208,906  tons  of  ore  was  treated.  Oper- 
ating expense  was  $4,467  per  ton;  operating  profit,  $3,636; 
total,  $759,632.  Silver  totaling  795,058  oz.  and  24,726,015 
lb.  of  leail  were  produced. 


Daly  West  Mining  Co. 

Silver-Lead;  Utah 

The  Daly  West  company,  for  the  year  ending  Jan.  1,  1920, 
reports  receipts  of  $194,557,  against  expenditures  of  $216,- 
205;  showing  a  reduction  of  surplus  of  $21,647.  Metal  con- 
tents of  all  ores  sold  were:  silver,  187,098  oz.;  lead,  1.060,- 
000  lb.;  copper,  130,010  lb.;  gold,  163  oz.  The  crude  ore 
averaged  38.7  oz.  silver,  9.78  per  cent  lead,  1.45  per  cent 
copper,  and  0.03  oz.  gold,  and  sold  for  $34.97. 

Since  Jan.  1  new  ore  has  been  found,  and  values  have 
increased.  A  quarterly  dividend  of  15c.  a  share  has  been 
declared,  payable  April  1.     This  is  the  first  in  seven  years. 


Consolidated  Interstate-Callahan  Mining  Co. 

Zinc,    Lead,   Silver;   Coeur   d'Alene   District,   Idaho 

Report  for  the  year  ending  Dec.  31.  1919:  Mining  opera- 
tions covered  only  four  and  one-half  months  during  the  last 
part  of  the  year.  Ore  to  the  value  of  $487,303  was  sold; 
total  operating  expense  was  $499,508,  and  total  expendi- 
tures of  all  kinds,  $602,902.  Total  accumulated  surplus  is 
$618,6:)0.  No  dividends  were  paid;  67,952  tons  of  ore  was 
mined,  having  an  average  assay  of  17.17  per  cent  zinc.  7.73 
per  cent  lead  and  2.57  oz.  silver. 


Shattuck-Arizona  Copper  Co. 

Copper;  Arizona 

For  the  year  ended  Dec.  31,  1919,  this  company  showed 
gross  income  of  $1,069,698;  expenses,  $1,691,591;  "deprecia- 
tion and  depletion,  $164,606;  net  loss,  $186,499.  Neverthe- 
less, stockholders  were  paid  $262,500  dividends  out  of  pre- 
viously accumulated  surplus. 


March  Mining  Dividends 

The  following  is  a  partial  list  of  mining  dividends  paid 
in  March : 

MARCH  MI.MI.NJG  DIVIDE.NDS 
U.  S.  .Miniug  and  Metallurgical  Companies 

Vliiiifck  Mining  Co.,  c 

\iii    Smelt,  &  Refining,  common.    - 

.-\iu.  ."^rHflt.  &  Refining,  pfd 

Argonaut  Consol.,  g 

Arizona  ."Silver  .Mines 

Caledonia  Mining,  I.  s 

Calumet  &  .A.rizona  Mining,  c 

Cliino  Copper 

Consul.  Interstate-Callahan,  z 

Chopper  Range,  c 

Cresson  Consol.  Gold 

Davis-Daly  Copper,  c,  s 

Federal  Mining  &  Smelting,  pfd 

Golden  Cycle,  g 

Hecla  Mining,  1.  s 

Kennerott  Copper  Corp 

Nevada  Consolidated  Copper 

Usceola  Consolidated,  c .'.... 

Quincy  Mining,  c 

Kay  Consolidated  Copper.  . 

St.  .Toseph  Lead   

Tintic  Standard.  I.  c 

L'nited  \'orde  Copper 

I'tah  Copper 

Yellow  Pine,  z.,  I.,  s ........ 

South  .American  C<  mpanies 
Cerro  de  Pasco  Copper 


Situation 

Per  .Share 

Totals 

Mich. 

$0   30 

$100,000 

U.  S.-Mex. 

1    00 

609,980 

I'.  S.-Mex. 

1    75 

875.000 

Cal. 

.05 

10,000 

Ner. 

03 

13.500 

Idaho 

.01 

26,050 

Ariz. 

1   00 

642,520 

N.  .Mex. 

375 

326.242 

Idaho 

50 

161.651 

Mich. 

50 

197.500 

Col 

.10 

122.000 

Slont. 

.25 

150.000 

Idaho 

.75 

90.000 

Col. 

.03 

45,000 

Idaho 

.15 

150,000 

.50 

1,393,530 

Nev. 

25 

499,864 

Mich. 

.50 

48,075 

Mich. 

1   00 

110.000 

.^riz. 

25 

394,294 

Mo. 

50 

704,734 

Utah 

.10 

117.470 

Ariz. 

1    50 

450,000 

Utah 

1   50 

2,436,735 

Nev. 

03 

30,000 

Peru 


I    00 


898.229 


The  month  has  been  marked  by  many  reductions  in 
amount  and  some  passed  dividends,  notably  that  by  the 
Calumet  &  Hecla  Mining  Co.,  whose  stock  fell  to  its  low- 
est point  since  1897  (334)  when  the  passed  dividend  was 
announced.  On  the  other  hand,  Consolidated  Interstate- 
Callahan  announced  a  dividend  for  1920  after  having  passed 
its  1919  dividends. 

The  dividend  by  the  Quincy  Mining  Co.,  wrongly  included 
in  the  February  table,  is  coi-rectly  included  in  "the  above 
table  for  March.  The  report  that  Mayflower-Old  Colony 
Copper  Co.  had  declared  a  dividend  was  incorrect. 
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Mining  Stocks 

Week  Ended  April  3,  1920 


Stock 


Adventure 

Ahmeek 

Alaska-B.C 

Algomah 

AIloucz 

Anaconda 

Ariz.  Com'l 

Bip  Lpdgf 

HiiiKhani  Mines 
B,„ti,n  ^  l.lv  . 
Butte  it  B:ii.  . 
Butte  &  Lond.. 


F.ich. 


High 
COPPER 


Low 


641 
13i 


Calaveras .  .  - 
Calumet  &  Ariz... 
Calumet  &  Hecla.. 
Calumet  &  Jerome 
Can.  Copper  .. 

Centennial 

Cerro  de  Pasco  . 

Con.  Ariz 

Con.  Copper  M 

Chile  Cop 

Chino 

Cop.  Range.. 

Crystal    

Crystal  Cop  (old)  - 

Da\'is-Daly . . 

East  Butte 

First  Nafl... 
Franklin 

Gadsden  Copper. 
Clranby  Consol   . 

Greene-Can 

Hancock 

Helvetia 

Houghton 

Howe  Sound 

Indiana 

Inspiration  Con... 

Iron  Cap 

Isle  Uoyale 

Jerome  Verde . . 

Kennecott , 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Chief  . 
Magma  Copper 

Majestic 

Mason  Valley  .. 
Mass  Con 
MayHower-O.  C  , 

Miami 

Michigan  . 
Mohawk  . 
Mother  Lode(New) 

Nov.  Con 

Nixon  Nev 

Nev.  Douglas  . 
New  Arcadian.. . 
New  Baltic   ... 

Now  Cornelia 

North  Butte  . 
North  Lake  ..     ... 

Ohio  Copper 

Oneco 

Ojibway 

Old  Dominion.. 

Osceola 

Quincy 

Ray  Con 

Ray  Hercules 

St.  Mary's  M.  I-   . 

Seneca 

Shannon 

Shattuck-Ariz  .... 

South  Lake 

South  Utah 

Superior 

Superior  &  Boston 
Tenn.C.  AC. 

Trinity 

Tuolumne 

United  Vcrd.  Ex.... 

Utah  Copper 

Utah  Con 

Utah  M.  &T 

Victoria 

Winona 

Wolverine 


Boston 

Boston 

NY.  Curb  ... 

Boston 

Boston 

N.  Y 

Boston 

N.  Y.  Curb.  .  . 

Boston 

Boston  Curb 

Boston      .         ,           . 
Boston  Curb 

Bof-ion  Curl) 

Boston 66J 

Boston 360 

N.  Y.  Curb 

N.  Y.  Curb li 

Boston 1 4 

N.  Y 56i 

N.  Y.  Curb 

N.  Y.  Curb ....         5 

N.Y 19 

N.  Y 37J 

Boston 45f 

Boston  Curb 

Boston  Curb. .  ,    .... 

Boston 

Boston 

Boston  Curb. 
Boston 


12 
151 


N.  Y.  Curb. . 

N.  Y 

NY 

Boston 

Boston 

Boston  Curb. 
N.  Y.  Curb. . 

Boston 

N.  Y 

Boston  Curb. 

Boston 

N.Y.  Curb.. 

N.Y 

Boston 


4 

I 

49| 

36 

6 

35 

4i 

60i 

"35i 


321 


Boston 

Boston 

N.Y.  Curb. 
N.  Y.  Curb.  . 
Boston  Curb 
N.  Y.  Curb.. 

Boston 

Boston 

NY    

Boston 

Boston 

N.  Y.Curb... 

N.Y 

N.  Y.  Curb.  . 
Boston  Curb 

Boston 

Boston  Curb 

Boston    

Boston 

Boston 


45 


38 


5J 
95 
24 

6; 

711 
■  5J 

23 

H 

211 

I7i 


N.Y.  Curb 

Boston  Curb 

Boston 

Boston 36 

Boston 50 

Boston 58 

N.Y 20 

N.Y.  Curb 

Boston 50', 

Boston 1 6i 

Boston ll 

N.Y 

Boston 

Boston   ....     *20 
Boston ...  6 

Boston ^ 

.\.  Y 13J 

Boston 1) 

Boston 

Boston  Curb.  .  .    , 

N.Y 78; 

Boston 8j 

Boston 2} 

Boston 

Boston ...  I J 

Boston .. .  181 


LKAn 


Hecla N.Y'.  Curb     .  4J 

St.  Joseph  Lead .. .     N.Y 16} 

Stewart Boston  Curb 

Utah  Apex Boston 2S 

♦Cents  per  share.     tBid  or  asked  Mar.  31. 


63 

12! 


65 
355 

ij 

12i 
53i 

■45 
18! 
36 
44 


11! 
15J 


47 

36 

6 

3J 

■4 

'59f 

■34 

311 

45 

1 
38* 

H 

H 
23} 

6! 
69 

5 

14? 
20 


21 
161 


33! 
48! 
58 

19; 

50 

151 

1! 

♦20 

4; 

4i 

11: 

1! 


2j 


1} 

18 


.21 


Last  L.ist  Div. 


•75  

65  Mar.  '20,  i     50 

.4,!« 

34  Mar. '19,     1   00 

63}  Feb.  '20.     1   00 

12J  Oct.   '18,         50 

6y  .Sept. '19,       .25 

*55  

*30  

t*10  

1  

65  Mar. '20,     I   00 

355  Dee.  '19,     5  00 

^t 

14  Dee.     18,     1    CO 

54  Mar. '20,     1    00 

i  Dee.  '18,         05 
4| 

18!  

36  Mar     20,       37! 

44  Mar  '20,         50 
t-30 
t"4 


111 

l^i 
tli 


Mar.  '20.  25 
Her.  '19,  50 
F(  h.  '19,  15 


May  '19,     125 
Feb.  '19,     I   50 


.Ian.    '20, 


05 


47 
36 

6 

3! 

t*75 

4 

*75 

59;  .Jan.    '20,     1    50 

tn  Feb.   '19,       ,25 

34  Sept. '19,         50 

iV  

31}  Mar. '20,         50 

li  

4!  

2|  

38'  Janl'rt,  "    :50 

t*l5  

2!  

5}  Nov. '17.     I   00 

85  Feb.  '20,     1.00 

23i  Feb.  '20,         50 

61        

70  Feb.  '20,     I    50 

5}  

14^  Mar. '20,         25 

23  

t'l5  

4J        

t4  

21  Xov. '18,       .25 

I6J  Get.    '18,       .25 

-50  

t*6o*  :;;::::::::... 

2  

335  Dec.  '18,     I  00 

48J  Mar.  '20,         50 

58  Mar.  '20,     I    00 

19}  Mar   '20.         25 

I  

50  Dec.  '19,     2  00 

15!  

1)  Nov. '17,         25 

12  Jan.   '20,         25 
•30  

'20  

5!  Apr.  '17,     I   00 

4J  

13  Mav  '18.     I   CO 

f35  Feb.  '20,        50 

77i  Mar. '20,     1.50 

8}  .Sept. '18,         25 

21  Dec.  '17,         30 

2i  

1} 

18  Jan.    '20,        .50 


41  Mar. '20,  .15 

161  Mar. '20,  .50 

t»16  Dee.   '15,  .05 

21  Nov. '18,  .25 


£xch. 


Hieh         Low        Last 


Am.  Z.  I..  &  S      .  . 

N.Y 

19 

19 

19} 
34) 

May 

'17, 

1  no 

Am.  Z.  L.  &S.  pf. 

N.  Y 

54 

54 

Feb. 

•20, 

1   50 

Butte  C.  &  Z 

N.Y 

10 

9 

'i 

July. 

•18, 

50 

Butte*  X.  Y 

N.Y.  Curb.. 

27 

} 

Butte  &  Superior.. 

N.Y 

28 

27J 

Sept. 

17. 

I   25 

Con.  Interst.  Cal. 

N.Y' 

19 

17 

18} 

Mar 

■20 

50 

Natl.  Z.  &L 

Boston  Curb 

f6 

May 

17, 

07 

.Success 

N.Y.  Curb.. 

*7 
GOLD 

*6 

•6! 

July 

■16, 

03 

Alaska  Gold 

N.Y 

2| 

2 

2 

Alaska  Juneau .... 

N.Y 

3 

2| 

2 

Booth 

N.  Y.  Curb 
N.Y.  Curb 
N.Y.  Curb 

6 
31! 

5 

30! 

6 
31 
2J 

Carson  Hill 

Cresson  Gold 

Mar. 

•20, 

10 

Toronto   , . 

Toronto 

N.Y  

12} 

•  15 

f26! 

Dome  Lake 

Dome  Mines... 

Jan. 

•20, 

25 

GoWficld  Con 

N.  Y.Curb.. 

..     *I3 

•12 

•13 

Dec. 

•19 

05 

Hedley 

Boston 

4} 

June 

•|9, 

10 

HoUinger 

Toronto 

t6  50 

Feb. 

■20, 

05 

Honiestake 

N.Y 

60 

58 

60 

Sept. 

19. 

50 

Kewanas -       . 

N.  Y.  Curb. 

*4 

*2! 

•3 

Kirklaiid  I.ake. ... 

Toronto 

t*66 
ti.l5 
•19! 
fl5 

Jan 

'20, 

05 

.Silver  Pick 

N.Y.  Curb.. 
Toronto 

..     *20 

-18 

Teck-Hughes. 

I'nited  Eastern.. 

N.  Y.Curb 

4 

3! 

ti 

Jan. 

■20, 

21 

West  Dome 

Toronto 

N.  Y.  Curb 
Boston  Curb 

16 

J4 

White  Caps 

June 

Yukon  Gold. . 

'18, 

02! 

SILVER 

Adanac 

Toronto 

t*5 

Bailev 

Toronto .  .  .  ,  , 

•     t*6 

Apr. 

16, 

05 

Beaver  Con 

Toronto 

t^6l! 

Coniagas 

Toronto 

t3   10 

Nov. 

19, 

12) 

Crown  Reserve.     . 

Toronto 

..  t'38 

Jan. 

'17 

05 

Hargraves 

Toronto 

f3 

Kerr  I.ake 

Boston 

4| 

4ii 

41 

.Sept. 

'19, 

1   00 

La  Rose 

N.  Y.  Curb.  . 

} 

Apr. 

•18, 

07 

McKinlev-Dar.   .. 

Toronto 

.   t*70 

Jan. 

'20, 

03 

Nipis.'iing 

N.  Y.  Curb 

II 

10} 

10 

Jan. 

■20, 

50 

Ontario  Silver 

N.Y 

9 

8! 

9 

Jan. 

■19, 

50 

NY.  Curb.. 
Toronto 

! 

t^l9 

Peterson  Lake 

•17 

01! 

Sil.  King  .\ri7,  , 

N.  Y.  Curb   . 

..     '50 

•40 

•42 

Temiskaming . 

Toronto 

f45 

Jan. 

'20, 

04 

Trethewey 

Toronto ,  ,      , 

t*43 

Jan. 

■19, 

.05 

GOLD 

AND   SILVER 

.\tlanta 

N.  Y.Curb.. 

Boston 

NY.  Curb.. 
N.  Y.Curb.. 
N.  Y.  Curb.. 
N.  Y.Curb.. 

•3 

..     *ll 

•    4^ 

•2} 

•65 
•9 

11 
•66 
-10 

A' 

Host.  &  Mont 

El  Salv.ador 

Goldfield  Merger... 

.lim  Butler 

N.  Y.  Curb 

.     *24 

•22 

•23 

.\ug. 

'18, 

07 

Jutnbo  Extension., 

N.  Y.  Curb 

*ll 

•9 

♦10 

June 

'16 

05 

NY.  Curb 
N.  Y.  Curb  . 

:     4 

i 

* 

A 

MeXaniara  Cr  ,     , 

Nev.  Packard 

Boston  Curb. 

*25 

Apr. 

'19, 

07 

Roche.-^ter  Mine> 

N.  Y.  Curb 

•18 

Oct 

•18, 

07 

Tonopah-Belmont. 

N.  Y.  Curb 

2) 

2 

It 

Jan. 

•20, 

05 

Tonopah-Divide. . . . 

N.  Y.Curb 

^1 

2A 

Tonopah  F.x  .     .. 

N.Y.  Curb 

\^ 

2} 

Jan. 

■20, 

05 

Toiiopah  Mining.. 

N.  Y.Curb 

2ft 

2 

Oct. 

■19, 

15 

West  End  Con. .  .  . 

N.  Y\  Curb 

2 

It 

1} 

Deo. 

■19, 

OS 

SILVER-LEAD 

Caledonia 

N.  Y.  Curb 

*35 

•34 

t35 

Jan. 

'20, 

01 

Dalv-West 

Boston 

4} 

4 

4} 

Fed.  M.  &  S 

N.Y 

16! 

15 

16! 

.Ian. 

'09, 

1    50 

Fed.  M,  &S.  pf.,. 

N.Y 

40 

36 

39 

Mar. 

•20, 

75 

Iron  Blo.ssom . .  ,  ,  , 
Marsh  Mines 

N.  Y.  Curb 
N.  Y.  Curb 

:  *i7'^ 

•15* 

•17^ 

Jan. 

■20. 

.02) 

Rex  Con 

N.Y.  Curb 

»9 

•8 

♦9 

Simon  .S.  L 

N.  Y.  Curb 

"A 

Stand.  S.  I 

N.  Y.  Curb 

{' 

iV 

Oct, 

•17, 

05 

Wilbert 

N.Y.  Curb.. 

"i 

9 

9" 

Nov. 

■17, 

10 

NICKKL-rOPPER 

Ititernat'l  Nickel 

NY 

24! 

23 

23} 

Mar 

■19 

50 

Internut'l  Nick,  pf 

N.Y 

87 

Feb. 

'20, 

1    50 

QUICKSILVER 

New  Idria 

Itoston 

7 

6i 

7 

Jan. 

'19. 

25 

TUNGSTEN 

Boston  Curb 

VANADIl'M 

t*9 

\aiuuiium  Corpn   . 

N.  Y 

73! 

661 

711 

GOLD   AND   PLATINUM 

So.  Am.  G,  A  P 

N.  Y.  Curb 

8; 

MINING,  SMELTING  AND  REFINING 

A.  S.  &  K 

NY 

69! 

68 

68} 
95t 

Mar 

■20, 

t   00 

A.  S.  &  R.,  pf  .     . 

NY 

95! 

951 

Mar 

•20, 

1   75 

.\ni.  Snt.  pf,.  A 

N.Y 

83 

821 

821 

Jan. 

•20, 

1,50 

Natl.  Lead . 

N.Y 

84! 

82} 

83) 

Mar 

•20, 

1    50 

Natl.  Ix-ad.  pf 

N.Y 

109 

Mar 

•20, 

1   75 

V.  S.  Sm   R.  &  M. 

N.Y 

72! 

70! 

70) 

Jan. 

'20, 

1   50 

V.  S.  Sm.  U.  &  M., 

pf 

N.Y 

..       47! 

471 

47! 

Jan 

•20. 

871 
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The  Mining  Index 


This  index  is  a  convenit-nt  reference  to 
the  current  literature  of  mining  and  metal- 
lurgy published  in  all  of  the  important 
periodicals  of  the  world.  \Ve  will  furnish 
a  copy  of  any  article  (if  in  print)  in  the 
original  language  for  the  price  quoted. 
^Vhere  no  price  is  quoted  the  cost  is  un- 
known. Inasmuch  as  the  pap-rs  must  be 
ordered  from  the  publishers,  there  will  be 
some  delay  for  the  foreign  papers.  Remit- 
tance must  be  sent  with  order.  Coupons 
are  furnished  at  the  following  prices:  2iic. 
each,  six  for  $1.  33  for  J.'.,  and  lnii  for  $15. 
^^^len  remittances  are  made  in  eyen  dollars, 
we  will  return  the  excess  oyer  an  order  in 
coupons  if  so  requested. 


COPPKK 


1057 — ALUMIXrJI  —  Constitution  and 
metallography  of  Aluminum  and  its  light 
alloys  with  copper  and  with  magnesium. 
P.  D.  Merica  and  others.  (lUir.  of  Stands. 
Scien.  Pap.  337.  1919.     15  pp.  ill.)     30c. 

1058 — ARIZONA — The  Copper  Deposits 
of  Ray  and  Miami.  Arizona.  Frederick 
Leslie  Ransome.  (V.  S.  Geol.  Sury.  Prof. 
Pap.  115.  1919.  192  pp.  illus.)  9.ic.  accom- 
panied by  a  glossary. 

1059 — ARIZONA — Gold.  Silyer.  Copper, 
Lead  and  Zinc  in  .\rizona  in  1918.  Mines 
Report.  V.  C.  Heikes.  (U.  S.  Geol.  Survey, 
1920.      39  pp.)      20c. 

1060 — C.\LIFORXI.\ — Gold.  Silyer.  Cop- 
per. Lead  and  Zinc  in  California  in  191S. 
Mines  Report.  Charles  G.  Yale.  (U.  S. 
Geol.  Survey,   1920.      55  pp.)   20c. 

1061 — COLORADO— Gold.  Silver.  Copper. 
Lead  and  Zinc  in  Colorado  in  1917.  Mines 
Report.  Charles  W.  Henderson.  (U.  S. 
Geol.    Survey.    1920.    56    pp.)    20c. 

1062 — CHALCOSTIBTTK  —  Snr  im  Re- 
marquable  Gisemint  de  Chalcostibite  an 
Maroc.  H.  Ungemach.  fL'Echo  des  Mines 
et   de   la  Mftall.      Dec    a.    1919.      J   p.)    40c. 

1063— E.4.STERN  UNITED  STATES  — 
Gold,  Silver,  Lead,  and  Zinc  in  the  Eastern 
United  .States  in  1918.  Mines  Report.  Jas. 
M.  Hill.  (U.  S.  Geol.  Surv..  1920.  5  pp.) 
20c. 

1064 — IDAHO  —  Gold,  Silver.  Copper. 
Lead  and  Zinc  in  Idaho  in  1918.  Mines  Re- 
port. C.  N  Gerry.  (U.  S.  Geol.  Survey, 
1920.      50   pp.)    20c. 

1065 — MANITOBA — Mining  and  Mineral 
Prospects  in  Northern  Manitoba.  R  C. 
Wallace.  (N.  Man!  Bull..  44  pp.  ill.)  20c. 
includes  bibliography. 

1066 — MONTAN.\ — Oolil.  Silver.  Copper. 
Lead  and  Zinc  in  Montana,  in  1918.  Mines 
Report.  C.  N.  Gerry.  (U.  S.  Geol.  Survey. 
1920.      37  pp.)    20c. 

1067 — NEVADA  —  Gold,  Silver.  Copper. 
Lead  and  Zinc  in  Nevada  in  1918.  V.  C. 
Heikes.  Mines  Report.  (I'.  S.  Geol.  Sur- 
vey,   1920.      47   pp.)      30a 

1068 — NEW  MEXICO— Gold,  Silver,  Cop- 
per. Lead  and  Zinc  in  New  Mexico  in  1918. 
Mines  Report-  Charles  W.  Henderson. 
(U.  S.  Geol.  Survey,  1920.     25  pp.)  20c. 

1069 — OREGON — Gold.  Silver,  Conper. 
Lead  and  Zinc  in  Oregon,  in  1918.  Mines 
Report.  Charles  G.  Yale  (U.  S.  Geol. 
Survey.   1920.     55  pp.)    2Uc. 

1070 — PULVERIZED  CO-\L — Utilization 
of  Pulverized  coal  for  heating  copper 
smelters.  G.  de  Venancourt.  (Revue  de 
Metallurgie,  Jan.,  1920.     12  pp.  ill.)     $1.50. 

1071 — QUEP.EC — Preliminary  Statement 
on  Mineral  Products  of  Proviwe  of  Quebec, 
during  1919.  (Prov.  Bureau  of  Mines.  Feb.. 
1920.      8  pp.)    20c. 

1072 — RELATIONSHIP  of  Physical  and 
Chemical  Properties.  Frank  L.  Antisell. 
(Metal    Ind.    Feb.,    1920.      IJ   pp.)      30c. 

1073— STEWART  DISTRICT.  E.  C  — 
Mineral  Occurrences  in  tile  Stewart  District. 
E.  E.  Campbell  (Bull.  Can.  Min.  Inst. 
March,    1920.      4    pp.)    40c. 

1074 — TEXAS  —  Gold,  Silver.  Copper. 
Lead  and  Zinc  in  Texas  in  191 S.  Mines 
Report.  Charles  W.  Henderson.  (U.  S. 
Geol.    Survey.    1920.      25    pp.)    20c. 

1075 — WASHINGTON — Gold,  Silver,  Cop- 
per. Lead  and  Zinc  in  Washington  in  1918. 
Mines  Report.  C.  N.  Gerry.  (U.  S.  Geol. 
Survey.   1920.      50  pp.)    20c. 


GOLD    AND     SILVER — GEOLOGY 

1076 — ALASKA — Mineral  Resources  of 
Alaska.  1917.  G.  C.  Martin  and  others. 
(U.  S.  Geol.  Sur.  Bull.,  692.  408  pp.  illus.) 
20c. 

1077 — MANITOB.A. — Mining  and  Mineral 
Prospects  in  Northern  Manitoba.  R.  C. 
Wallace.  (N.  Man.  Bull.,  44  pp.  illus.) 
2IIC.    includes   bibliography. 

1078 — MANITOBA  —  Progress  in  the 
Northern  Manitoba  Mineral  Belt  R.  C. 
Wallace.  (Can.  Min.  Journ..  Nov.  12,  1919. 
3iJ    pp.,    illus.) 

1079 — ONTARIO — The  Veins  of  Cobalt, 
Ontario.  W.  L.  Whitehead.  (Economic 
Geology.   March.    1920.      33    pp.    ill.)    85c. 

1080 — QUEBEC  —  Preliminary  Statement 
on  Mineral  Production  during  1919.  (Prov. 
Bur.  of  Mines,  Feb.,  19'20.     8  pp.)     20c. 

1081 — STEWART  DISTRICT.  B.  C.  — 
Mineral  Occurrences  in  the  Stewart  District. 
E.  E.  Campbell.  (Bull.  Can.  Min.  Inst. 
March,    1920.      4    pp.)    40c. 

GOLD    DREDGING,   PL.VCER 
MINING,   ETC. 

1082 — AL.^SKA  • —  Mining  in  North- 
western Alaska.  S.  H.  Cathcart.  Mineral 
Resources  of  Alaska.  1918.  (U.  S.  Geol. 
Sur.,   Bull.    712-G,    1920.      14   pp.)    20a 

1083 — AL.\SKA — Placer  Mining  in  the 
Tolovana  District.  R.  M.  Overbeck.  (U.  S. 
Geol.    Sur.,    Dull.    712-F.,    1920.      7   pp.)    20c. 

1084 — AL.\SKA  —  The  Porcupine  Gold 
Placer  District.  Henry  M.  E.akin.  (U.  S. 
G-ol.  Surv.  Bull.  699,  1920.  29  pp.  illus.) 
20a 

1085 — THAWING  Frozen  Gravel  with 
Cold  Water.  Walter  S.  Weeks.  (Min.  & 
Scien.  Press,  March  13,  1920.  4  pp.  illus.) 
35a 

GOLD    AND    SILVER    CY.VNIDING 

1086 — AMALGAMATION  With  Special 
Reference  to  Steaming.  S.  H.  Pearce  and 
J.  E.  Thomas.  (Journ.  Chem..  Met..  & 
Min.  S.  A.  Dea.  1919.  1  p.)  95c.  Dis- 
cussion of  paper  published  in  Nov.  issue. 

1087 — BAKING — An  unusual  process  in 
the  treatment  of  gold  ore.  B.  L.  Gardiner. 
(Journ.  Chem.,  Met  and  Min.  Soa  of  So. 
Afr.,  Jan.,    1920.      7   pp.)    90a 

1088— HALOID  CYANIDES  for  the  Pur- 
pose of  Gold  Extraction.  T.  B.  Stevens 
and  C.  E.  Blackett  (Bull.  Inst  Min.  & 
Met..  Feb.,    1920.      18  pp.)    ma 

1089 — SOUTHERN  RHODESIA  —  An 
unusual  process  in  the  treatment  of  gold 
ore.  li.  L.  Gardiner.  (Journ.  Chem..  Met. 
and  Min.  Soa  of  So.  Afr..  Jan..  1920.  7  pp.) 
90c. 

1090 — ZINC  —  Solubility  of  Zinc  in 
Cvanide  Solutions.  H.  A.  Wliite.  (Chem.. 
Met.  &  Min.  Soc.  of  So.  Afr.,  Dec,  1919. 
4i    pp.    illus.)    95c. 

GOLD    .\ND    SILVER GENER.VL 

1091 — ARIZONA — Gold.  Silver.  Copper. 
Lead  and  Zinc  in  Arizona  in  19 IS.  Mines 
Report.  V.  C.  Heikes.  (U.  S.  Geol.  Survey, 
1920.      39   pp.)    2tia 

1092 — CALIFORNIA — Gold.  Silver.  Cop- 
per Lead  and  Zinc  in  California  in  1918. 
Mines  Report.  Charles  G.  Yale.  (U.  S. 
Geol.    Surv.,    1920.      55   pp.)    20a 

1093 — COLORADO — Gold.  Silver,  Copper, 
Lead  and  Zinc  in  Colorado  in  1917.  Mines 
Report.  Chas.  W.  Henderson.  (U.  S.  Geol. 
Surv.,    1920.      56   pp.)    20a 

1094— COSTA  RICA — E.  F.  f^iase.  (Supp. 
to  U.  S.  Comm.  Rep.  No.  2  7 -A.  March  2. 
1920.  8  pp.)  20c.  Brief  statement  of  min- 
ing operations. 

1095— E.\STERN  UNITED  STATES — 
Gold.  Silyer.  Lead  and  Zinc  in  the  Eastern 
United  States  in  1918.  Mines  Report.  Jas. 
M.  Hill.  (U.  S.  Geol.  Surv.,  1920.  5  pp  ) 
20c. 

1096 — FOREIGN  COMMERCE — Monthly 
stimmary  of  foreign  commerce  of  the  United 
States,  December.  1919.  (Dept.  of  Com- 
merce,   1920.      100  pp.)    30a 

1097 — ^IDAHO — Gold.  Silver,  Copper.  Irfad 
and  Zinc  in  Idaho  in  1918.  Mines  Report. 
C.  N.  Gerry.  (U.  S.  Geol.  Surv.,  1920. 
50   pp.)    20a 


1098^MOXTANA — Gold.  Silver,  Copper, 
Lead  and  Zinc  in  Montana  in  1918.  Mines 
Report  C.  N.  Gerry.  (U.  S.  Geol.  Surv., 
1920.     37  pp.)    20C. 

1099 — NEVADA — Gold.  Silver.  Copper, 
Lead  and  Zinc  in  Nevada,  in  1918.  V.  C. 
Heikes.  Mines  Report.  (U.  S.  Geol.  Surv.. 
1920.      47   pp.)    20c. 

1100 — NEW  MEXICO — Gold,  Silver.  Cop- 
per, Lead  and  Zinc  in  New  Mexico  in  1918. 
Mines  Report.  Charles  W.  Henderson.  (U. 
S.  Geol.  Survey.,  1920.     25  pp.)   20c. 

1101 — OREGON — Gold,  Silver,  Copper. 
Lead  and  Zinc  in  Oregon  in  1918.  Mines 
Report.  Chas.  G.  Yale.  (U.  S.  Geol.  Surv., 
1920.     55  pp.)   2iic. 

1102 — R.\ND — The  Gold  Premium  and  its 
Influence  on  Developing  Mines  [particularly 
referring  to  the  Rand  Mines  of  South 
Africa].  (So.  Afr.  Min.  &  Eng.  Journ., 
Feb.    21,    1920.      IJ    pp.)    49a 

1103 — TEXAS  —  Gold.  Silver.  Copper. 
Lead  and  Zinc  in  Te.xas  in  1918.  Mines  Re- 
port. Chas.  W.  Henderson.  (U.  S.  Geol. 
Surv.,   1920.      25    pp.)    2oc. 

1104 — W.\SHINGTOX  —  Gold,  Silver. 
Cojjper.    Lead    and   Zinc    in    Washington,    in 

1918.  Mines  Report.     C.   N.  Gerry.      (U.   S. 
Geol.    Surv..    1920.      50    pp.)    20c. 

1105— WESTERN  AUSTRALIA— Report 
of  Department  of  Mines  for  1918.  (Various 
pag.   illus.)      40c. 

IRON  ORE  DEPOSITS,  MINING.  ETC. 

1106 — GREAT  BRITAIN  —  Iron  Ore's: 
Hematites  of  West  Cumberland,  Lancashire 
and  the  Lake  District.  Bernard  Smitli. 
(Memoirs.  CJeol.  Surv  of  G.  B.  Special  Re- 
ports of  Min.  Res.,  vol.  VIII,  1919.  182  pp. 
illus.)       $250. 

IRON     \ST>     STEEL     METALLURGY 

1107 — ANALY'SIS  —  Rapid  Accurate 
Method  for  the  analysis  of  an  Iron  Ore. 
Ernest  Little  and  W.  L.  Hult.  (Journ.  Ind. 
Eng.  and  Chem.,  March.  1920.  3i  pp.) 
80c. 

1108 — CANAD.\ — Production  of  Iron  and 
Steel  during  1918.  John  McLeish.  (Dept. 
of  Mines.  Mines  Br..  192"  .Vnn.  RepL. 
Min-  Prod,  of  Canada.     36  p]i. )   20c. 

1109 — ETCHING  —  Metallographic  Fea- 
tures Revealed  by  the  Deep  Etching  of 
Steel.  H.  S.  Rawdon.  Samuel  Epstein. 
(U.  S-  Bur.  of  Stands.  Tech.  Pap.  No.  156. 
24    pp.    illus.)    30c. 

1110 — FrRN.\CES — Future  of  the  Mar- 
tin rocking  furnace  in  France.  M.  P.  Jolly. 
(Revue  de  mftallurgie.  Jan.,  1920.  6  pp. 
illus.)   $1.50. 

nil — HETEROTROPY — L'  H#terotropie 
de  racier  forge.  J.  Descolas  (  Revue  de 
Metallurgie,  Jan.,  1920.     14  pp.   illus.)   $1.50. 

1112 — OXYGEN  CONTENT  —  Oxygen 
Content  by  the  Ledebur  Method,  of  Acid 
Bessemer  Steels  deoxidized  in  various  ways. 
J.  R.  Cain  and  E.  Pettijohn.  (U.  S.  Bureau 
of  Standards,  Scien.  Pap.  346.  Nov..  1919. 
10    i)p.    illus.)    2.'>c. 

1113 — OXYGEN  CONTENT — Equilibrium 
conditions  in  the  s.vstem  carbon,  iron  oxide, 
and  hydrogen  in  relation  to  the  Ledel>ur 
Method  for  Determining  Oxygen  in  Steel. 
J.  R.  Cain  and  Leon  Adler  (Bur-  Stands. 
Scien-  Pap.  350.,  Nov-.  1919.  14  pp.  illus.) 
25c. 

1114 — PICKLING — Effect  of  Pickling  on 
Alloy  Steels.  H.  L.  Hess  (Iron  Age,,  Feb. 
26,  1920.      2  pp.  illus.)   45a 

111." — STEEI.. — Phenonema  and  the  ex- 
perimental laws  on  the  fracture  of  steel. 
A.    Portevin.      Chemie    et    Industrie.      Oct., 

1919.  22  pp.   ill.)      $1. 

1116 — STELLITE  and  Stainless  Steel. 
Elwood  Havnes.  (Prog.  Eng.  Soc.  W'n  Pa.. 
Jan.    1920,      15    pp.)    70a 

1117 — TEMPERIN(3 — Sol.dification  points 
of  mixtures  of  metallic  chlorides  ;  I — Mix- 
tures of  Sodium.  Potassium  and  Calcium 
Chlorides.  F.  C.  A.  H.  Lantsberry.  (Jour. 
Soa  Chem.  Indus.,  Feb.  28.  1920.  H  pp. 
illus.)   40a 

LEAD  .\ND  ZINC 

1 1 1  8 — ATtTZON-4 — Gold  .  Silver.  Copper, 
L>ead  and  Zinc  in  Arizona  in  1918.  Mines 
Report.      V.  C.  Heikes.      (U.   S.   Geol.   Surv.. 

1920.  39  pp.)    20e. 
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lllM— CALIFORNIA— OoW.  Silver.  Cop- 
lier,  Lead  ami  Zinc  in  California  in  1918. 
.Minps  Hf-iiorl.  Cluirles  G.  Yale.  (U.  S. 
Geol.   Surv.,   1920.      55  pp.)    20c. 

1120 — (H)l,<)l;.\l)()  -Golil,  Silver,  Copper, 
T.,ead  and  'Aim-  in  ('ol<)rado  in  1917.  Mines 
Report.  Chas.  W.  Henderson.  (U.  S.  Geol. 
Surv.,    1920.      56   pp.)    20c. 

1121 — KA.STi;i;.V  T.N'ITED  ST.VTKS  — 
Gold,  Silver.  Copper.  Lead  and  Zinc  in  tlie 
lOastern  Unilr-d  Stales  in  1918.  Mines  He- 
port,  .las.  M.  Hill.  (U.  S.  Geol.  Surv.,  1920. 
5  pp.)   20c. 

1122— li.VGL.\XD — rroiluction  of  Zinc  in 
England.  (L'lCclio  des  Mines  et  de  la 
M^tall.     Dec.   14,   1919.      1   p.)      40c. 

1123 — KOlil'^TGX    COMMI'IKCIO— Monthly' 
summary  of  foreign  commerce  of  the  United 
Slatt-K.     Dee.,     1919.        ( I  )ept.     of    Commerce. 
1920.     100  pp.)  30c. 

1124 — FU.VNCE  —  Lead  Industry  in 
France.  Paraf.  (T/Fcho  de  Mines  et  de 
la  M6tall.     Feb.   15,  1920.     J  p.)   40c. 

1125 — IDAHO  —  Gold.  Silver.  Copper, 
Lead  and  Zinc  in  Idaho  in  1918.  Mines  Re- 
port. C.  N.  Gerry.  (U.  S.  Geol.  Surv., 
1920.     50  pp.)   2IIC. 

1126 — ITALY  —  I  Minerali  de  zinco 
italiani  nel  dopo  Ruerra.  C.  Parnisari. 
(Boll.   Federaz.   Mineraria   Ital.    Rome,   Dec. 

1919.  ':i    pp.)     4llc. 
1127 — MONTA.N'A — Gold.    Silver.    Copper, 

Lead  and  Zinc  in  Montana  in  1918.  Mines 
Report.      C.    N.    Gerry.      (U.   S.   Geol.    Surv.. 

1920.  37  pp.)  20c. 
112S — XFVADA — Gold,      Silvt-r.      Copper. 

Lead  and  Zinc  in  Neva<la  in  1918.  V.  C 
Heikes.  Mines  Report.  (U.  S.  Geol.  Surv.. 
1920,      27    pp.)    20C. 

1129 — Xl'iW  MEXICO — Gold.  Silver.  Cop- 
per. Lead  and  Zinc  in  X'ew  Mexico  in  1918. 
Mines  Report.  Charles  W.  Henderson.  (U. 
S.   Geol.    Surv.,    192".      25   pp.)    20c. 

Uljll — ORK.GOX — Gold.  Silver.  Copper. 
Lead  and  Zinc  in  Oregon  in  1918.  Mines 
Report.  Charles  G.  Yale.  (U.  S.  Geol. 
Surv.,  1920.      55  pp.)    20c. 

1131-^-=S<*UTII  AFRICA — The  Lead  Oc- 
curences of  the  Union  of  South  Africa. 
.\rgentiferous  Galena  of  the  Pretoria  Series. 
.\hstract  of  Dr.  A'ersfeld's  report  on  base 
metals,  published  1919.  (The  S.  A.  Min. 
&  Oing.  Journ.,  Jan.  24,  1920.,  1  p.)   40c. 

1132— STKWART  DISTRICT.  B.  C. — 
Mineral  Occurrences  in  the  Stewart  District. 
K.  K.  Campbell.  i  Hull.  Canad.  Min.  Inst., 
March,    1920.      4    i>p. )    4iic. 

1133 — TEXAS  —  Gold.  Silver.  Coiiper. 
Lead    and    Zinc    in    Texas    in    1918.      Mines 


Report.     Chas.  W.  Henderson.      (U.  S.  Geol. 
Surv.,  1920.     25  pp.)  20c. 

1134 — ■\VASHIXGTOX  —  Gold.  Silver. 
Copper,    Lead    and    Zinc    in    Washington    in 

1918.  Mines  Report.      C.  X.  Gerry.      (U.  S. 
Geo!.   Surv.,   1920.      50  pp.)    20c. 

OTHKK    MKT.VLS 

1135 — AL.\SKA  —  Mineral  Resources  of 
Alaska.  1917.  G.  C.  Martin  and  others. 
(L.  S.  Geol.  Surv..  Lull.  692.  4e8  pp.  illus.) 
2iic. 

1136 — ALUMINUM — Position  of  Tensile 
Tests  in  the  Foundry.  W.  A.  Gibson.  (The 
Iron  Age,  March  11.  1920.  31  i>|).  illus.) 
45a 

1137 — ALUMINUM  ALLOYS  —  Heat 
Treatment  of  Duralimiin.  P.  D.  Merica  and 
others.      (lUir.    of    Stands.    Scien.    Pap.    347, 

1919.  45   pp.   illus.)    3 lie. 

1138 — ARSEXTC — State  .\rsenio  Mine. 
.Tibbinbar  (Queenslantl  1.  (Queensland  Govt. 
Min.  Journl..  Jan..   1920.      1  p.  illus.)   4iic. 

1139 — .Vl'STR.VLIA — Production  of  Tin 
in  .\ustralia.  .1.  L.  Lewis.  (Chem.  Kng. 
Jfc  Min.  Review.  Jan.,  192".  Si  jjp.  ilhis. ) 
40c. 

1140 — CANADA  —  Possibilities  for 
Platinum  in  Western  Canada.  W.  L.  Uglow. 
(Hull.  Can.  Min.  Inst.,  March.  1920.     12  pp.) 

PIC. 

1141— CHALCOSTIP.ITE  —  Sur  un  Re- 
marijiuible  Gisi-ment  de  Chalcostibite.  au 
Maruc.  II.  Ungeinach.  ( L'echo  des  mines 
el  de   la  Metal,   Dec.    5.    1919.      J   )).)    40c. 

114  2— FORFIGN  COMMERCE— Monthly 
summary  of  foreign  commerce  of  the  United 
.States,    Dec,    1919.       (Dept.    of    Commerce, 

1920.  lliU    pp.)    30c. 

1143— MOROCCO— Sur  un  Remarriuable 
Gisement  de  ( 'haleoslibite  au  Maroc.  H. 
Ungeniaeh.  (L'l'k'ho  des  Mines  et  de  la 
M6tal.   Dec.    5.    1919.      1   p.)    40c. 

1144— OXT.\RIO— The  Veins  of  Cobalt, 
Ontario.  W.  L.  Whitehead.  (Econ.  Geol., 
March.  1920.     33  pi>.   illus.)    85c. 

1145— PLATINUM  —  Possibilities  for 
Platinum  in  Western  Canada.  W.  L. 
Uglow.  (Bull.  Can.  Min.  Inst.,  March.  1920. 
12    pp.)    40c. 


^^i^—PJ-ATlKVM  GROUP  —  Biblio- 
graphy of  the  Metal.s  of  the  Platinum 
Group;  Platinum.  Palladium.  Iridium. 
Rhodium,    etc..     1748-1917.       Jas.    L.     Howe 

2?','  i^};f-  J'-"""-  '^'-  S.  Geol.  Surv.  Hull. 
694,   1919.      5.T.S  pp.)   20c. 

1147— SPAIX-PORTUGAL  —  The  Tin 
and  Tungsten  Deposits  of  the  Iberian  Pen- 
insula. Ed.  Halse.  (Min.  Journ.,  London, 
Feb.   28,   19211.      2   pp.)   40c. 

1148 — TIN  —  Mining  in  northwestern 
.\iaska.  S.  H.  Calhcart.  Mineral  resources 
ot  Alaska.  1918.  (U.  S.  Geol.  Surv.,  Lull. 
712-G,    1920.      14  pp.)    20c. 

1149 — TJX — Production  of  Tin  in  Aus- 
tralia. J.  P.  Lewis.  (Chein.  Eng.  &  Min. 
Review,    Jan.,    1920.       8J    pp.    illus.)    40c. 

1150 — TIN''-  Successful  new  treatment 
lor  Tin  Saving.  C.  A.  Moreing.  (South 
African  Min.  Eng.  Journ.,  Jan.  3,  1920. 
1    p.)    40c. 

„^^l"— TI^^'GSTEX  —  The  Geology  of 
\A  olfram.  North  Queensland  II.  Lionel  C. 
Hall.      (Queensland  Govt.   Min.  Journ..  Dec. 

1919.  Jan.,  1920.     8*  pp.  illus.)   40c.  each. 
n.n2— TUXG.STEX  — Xotes    on    tungst,.ii 

ore  deposits  in  Hiirma.  J.  Coggin  Hrown. 
(Journ.  Soc.  Chem.  Indust.,  Feb.  28.  1920. 
4     pp.     Bibliog.)      40c. 
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A  Mines  Building  in  Washington 

THE  greatest  need  of  the  mining  industry  in  Wash- 
ington is  a  separate  and  adequate  building  in 
which  could  be  housed  the  Bureau  of  Mines  and  the 
Geological  Survey.  It  is  also  a  thing  so  obvious  that  it 
could  easily  be  put  through  if  the  Senators  and  Repre- 
sentatives from  the  mining  states,  and  the  mining  so- 
cieties should  get  behind  it. 

The  Geological  Survey,  in  its  old  building  on  F  St. 
(although  a  rented  building),  attained  great  individ- 
uality and  influence.  From  its  side  sprang  the  Bureau 
of  Mines;  and  both  represent  the  mining  industry  in 
our  Government.  The  old  Survey  building  became 
inadequate,  and  there  was  long  agitation  for  a  new  one. 
The  plan,  when  finally  accepted,  was  changed  to  one  for 
a  large,  modern  office  building  to  take  in  all  the  bureaus 
of  the  Interior  Department;  and  with  the  external 
change  of  moving  into  this  great  building  came  a 
subtle  change  in  the  position  and  morale  of  the  two 
mining  bureaus. 

The  old  Geological  Survey  was  almost  an  independent 
organization.  Under  the  new  arrangement  it  is  one 
department  in  a  department-store  organization  presided 
over  by  a  secretary  who  has  no  more  ability  to  direct 
its  affairs  than  in  the  old  days,  but  who  considers  it 
his  business  and  pleasure  to  do  so. 

The  lack  of  individuality  has  oppressed  the  genius  of 
these  organizations;  the  pigeonholing  of  distinguished 
geologists  and  mining  engineers,  sandwiched  in  between 
clerks  of  the  Indian  Bureau,  Land  Office,  and  the  War 
Risk  Bureau,  has  decreased  their  sense  of  dignity;  and 
the  gradual  ti'ansfer  of  control  from  the  directors  to  the 
secretary  has  had  the  same  effect.  The  crowning  stroke 
was  the  allotment  of  so  many  square  feet  per  man, 
and  putting  two  or  three  in  one  office.  Rock  collections 
and  maps,  which  are  the  tools  of  the  engineer  and  the 
geologist,  all  had  to  be  dispensed  with.  It  was  a  stroke 
in  economy  and  efficiency  on  the  part  of  Congress;  but 
it  really  was  most  expensive  economy. 

Man  does  not  live  by  bread  alone;  and  you  can  tempt 
the  average  Government  engineer  more  with  good  work- 
ing facilities  and  the  opportunity  to  work  out  a  neces- 
sary solution  to  a  problem  than  you  can  with  an  extra 
thousand  a  year  or  so.  Much  has  been  said  about 
Government  salaries,  which  are  low;  but  it  is  not  so 
much  the  low  salaries  as  the  loss  of  dignity  and  poor 
working  conditions  which  have  led  to  such  wholesale 
resignations. 

The  remedy  is  in  a  separate  Mines  Building,  with 
sufficient  room  for  laboratories  and  collections,  and 
adequate  offices  for  the  engineering  and  scientific 
officials.  In  this  should  be  domiciled  the  Bureau  of 
Mines  and  the  Geological  Survey — no  more.  Ideally, 
the  combined  organization  should  be  under  a  Secretary 
of  Mines;  but  if  this  is  not  attainable,  then  an  Assistant 
Secretary  of  the  Interior  should  be  designated  to  take 
charge  of  both  bureaus,  and  be  domiciled  in  the  Mines 
Building  as  a  virtual  Mines  Secretary. 


The  Metric  System 

THERE  is  pending  in  the  House  a  bill  introduced  by 
Representative  Vestal  to  make  the  metric  system 
compulsory  in  the  United  States.  This  bill  has  brought 
forth  a  great  outcry  against  it  and  an  opposition  propa- 
ganda. The  metric  system  is  decried  as  a  fad,  whose 
adoption  would  ruin  our  industries  and  our  trade,  on 
account  of  the  adjustments  necessary.  Where  there  is 
such  organized  opposition,  we  have  come  to  look  for 
considerable  merit  in  the  thing  attacked,  as  in  the  anti- 
suffrage  organization,  the  anti-prohibition  campaign, 
and  so  on. 

We  assume  that  those  who  are  alarmed  have  only  a 
speaking  acquaintance  with  the  metric  system — a  re- 
membrance of  some  tables  in  their  arithmetic  in  the 
grade  schools,  and  a  general  idea  that  the  plan  was 
foreign  and  unstable.  They  can  expect  little  sympathy 
from  engineers — least  of  all  from  mining  engineers. 
To  those  of  us  who  have  used  the  metric  system  in 
Mexico,  in  France,  or  in  Germany  it  has  none  of  the 
terror  of  unfamiliarity,  and  we  know  it  as  a  very  prac- 
tical and  scientific  labor-saving  device,  which,  but  for 
the  inertia  in  reactionary  peoples  like  the  mercantile 
portion  of  the  British  and  American  population,  would 
and  should  be  adopted  as  swiftly  as  possible  in  place 
of  the  antiquated  and  clumsy  English  system  of  weights 
and  measures.  Scientists  in  this  and  other  countries 
would  not  think  of  using  anything  else.  American  min- 
ing companies  in  Mexico  use  it;  and  there  is  no  com- 
parison between  the  systems.  How  satisfactory  to  esti- 
mate the  tonnage  of  a  mine  by  it,  for  example!  You 
figure  up  so  many  cubic  metres  of  ore,  and  to  get  the 
tonnage  (as  a  cubic  meter  of  water  weighs  a  metric 
ton)  you  multiply  by  the  specific  gravity !  There  you 
have  it,  quickly  and  accurately.  By  the  English  system, 
you  get  the  cubic  footage,  and  generally  hazard  an  im- 
proper guess  that  there  are  thirteen  cubic  feet  to  the 
ton,  and  so  arrive  at  a  hazard. 

We  do  not  advocate  the  compulsory  adoption  of  this 
or  any  other  sensible  plan.  We  do  not  believe  in  leading 
a  fool  horse  to  water  and  trying  to  stick  his  nose  into  it. 
But  we  would  say,  to  the  wise,  that  they  would  do  well 
to  adapt  themselves  to  it — if  they  wish  to  compete  with 
France  and  Germany  for  Latin-American  trade.  A  com- 
mon system  of  weights  and  measures  between  North  and 
South  America  would  be  perhaps  the  one  greatest  thing 
to  bind  all  together  from  the  economic  and  political 
standpoint;  and  it  is  useless  to  expect  that  the  quick 
Latin  mind,  having  discarded  the  old  Spanish  system, 
will  ever  adopt  our  hoary  lack  of  system. 

The  argument  against  its  adoption  is  the  great 
changes  that  would  have  to  be  made — the  same  old  argu- 
ment against  improvement  in  method  since  the  world 
began.  This  does  not  worry  the  engineer,  for  he  is  used 
to  throwing  out  old  machinery  where  he  can  put  more 
efficient  devices  in  its  place.  Nor  does  the  use  of  the 
metric  system  mean  the  consigning  of  all  machinery  to 
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the  scrap  heap — only  a  sensible  and  gradual  introduc- 
tion where  feasible  and  economical. 

The  Government  would  do  well  to  put  the  details  of 
the  introduction  of  the  metric  system  into  the  hands  of 
the  Bureau  of  Standards,  with  instructions  to  forge 
ahead. 


Taxation  in  Colorado 

THE  initial  sinews  of  government  are  taxes,  and  why 
a  democracy  should  make  dodging  them  its  favorite 
sport  might  cause  a  man  from  Mars  to  marvel  until  he 
became  familiar  with  earthly  conditions.  Taxes  have 
always  been  in  ill  repute,  and  the  tax  gatherer  has  been 
classed  with  sinners.  True,  the  Collector  of  Internal 
Revenue  is  held  in  greater  esteem  than  was  Zaccheus 
the  publican,  this  being  due  to  the  softening  effects  of 
time  and  the  possession  of  the  ballot.  But  taxes  are 
classed  with  death,  as  something  at  once  unavoidable 
and  to  be  avoided,  and  it  is  the  hopelessness  of  this  situ- 
ation that  makes  them  so  obnoxious. 

When  industry  is  taxed,  mining  will  pay  its  share: 
but  in  determining  how  great  this  share  should  be  there 
is  always  wide  divergence  of  opinion.  In  some  of  our 
Western  states,  the  farmer,  the  wool  grower,  and  the 
cattleman  apparently  would  have  the  miner  pay  it  all 
or  nearly  all,  evidently  proceeding  upon  the  theory  that 
the  latter's  product  is  more  of  a  gift  of  Nature  than  is 
their  own.  At  the  present  time,  the  Colorado  Tax  Com- 
mission is  contending  that  the  metal-mining  interests 
of  the  state  are  escaping  their  fair  burden  of  taxation, 
whereas  the  mine  owners  maintain  that  they  are  already 
paying  more  than  their  just  proportion,  and  that  the 
industry  cannot  stand  a  heavier  burden.  The  commis- 
sion holds  that  "metal-mining  property  should  be  as- 
sessed at  its  actual  value,  the  same  as  other  property," 
but  the  mining  men  claim  that  any  attempt  to  fix  the 
"actual  value"  will  not  only  be  fruitless,  but  will  lead  to 
trouble  and  litigation. 

With  the  idea,  therefore,  of  drafting  a  bill  to  be  sub- 
mitted to  the  voters  next  November,  for  the  purpose  of 
revising  the  mine-taxation  laws  of  the  state,  a  com- 
mittee was  appointed  some  time  ago  consisting  of  a 
representative  each  from  the  State  Tax  Commission,  the 
Association  of  County  Commissioners,  the  Association 
of  County  Assessors,  the  Colorado  Metal  Mining  Asso- 
ciation, the  Live  Stock  Association,  and  the  State 
Grange.  This  committee  has  held  its  first  meeting,  and 
the  work  of  drawing  up  the  new  bill  has  been  started. 

It  is  undoubtedly  the  increased  price  of  silver  that  has 
influenced  the  Tax  Commission  in  this  direction.  But 
for  a  long  time  mining  has  been  languishing  in  Colo- 
rado, and  conditions  at  times  have  been,  perhaps,  worse 
than  operators  were  willing  to  admit.  It  is  most  inop- 
portune, then,  to  talk  of  making  the  tax  load  heavier. 

One  well-known  way  of  killing  an  industry  is  to  tax  it 
to  death.  The  student  of  the  future  may  well  wonder, 
in  his  efforts  to  puzzle  out  word  derivations,  if  assessor, 
assassination,  and  asininity  are  not  all  derived  from  a 
common  root. 


The  Future  Automotive  Industry 

THE  tremendous  increase  in  the  aggregate  horse- 
power of  internal-combustion  motors,  the  enhanced 
annual  rate  of  increase  due  to  the  wider  use  of  auto- 
mobiles, auto  trucks,  tractors,  and  other  automotive  ap- 
pliances, together  with  the  growing  difficulties  of  main- 
taining an   adequate  supply  of   gasoline  and   distillate, 


may  well  raise  the  question  as  to  the  solution  of  the 
problem  in  the  future.  It  is  an  almost  foregone  con- 
clusion that  the  supply  of  hydrocarbons  derived  from 
petroleum  will  be  inadequate.  The  development  of  a 
shale-oil  industry  affords  some  promise  of  partially  meet- 
ing the  ever-growing  demand. 

It  looks  as  if,  within  comparatively  few  years,  an 
equilibrium  is  to  be  e.stablished,  with  premium  prices 
for  hydrocarbon  products  suitable  for  internal-combus- 
tion engines.  Naturally,  the  question  arises.  What  is 
to  satisfy  the  future  demand  for  a  power  agent  for 
automotive  purposes?  Some  form  of  "canned  power" 
is  the  answer.  The  only  form  of  "canned  power"  is 
the  electric-storage  battery.  Storage-battery  vehicles 
have  slowly  made  their  way  into  industrial  applications. 
For  underground  transportation  in  mines,  particularly 
metal  mines,  the  electric-storage  battery  locomotive  has 
demonstrated  its  usefulness  and  economy.  Under  cen- 
tralized conditions,  the  electric-storage  battery  truck 
has  established  itself  in  competition  with  the  intemal- 
eomhustion  engine-driven  type. 

An  improved  type  of  storage-battery  vehicle  has  been 
ileveloped  that  gives  promise  of  greatly  extending  the 
tield  now  occupied  by  electric-driven  vehicles.  We  ven- 
ture to  predict  progressively  greater  use  for  road  trans- 
portation of  electric-driven  vehicles,  both  of  the  storage 
and  trolley  type.  Along  with  this  will  be  an  extensive 
development  of  central  power  plants,  hydro-electric, 
steam,  and  Diesel  engine,  together  with  transmission 
lines,  and  a  system  of  charging  stations  on  important 
road  traffic  lines. 

Urban  transportation  of  the  kind  served  by  the  ordi- 
nary auto  truck  must  meet  the  competition  of  the  im- 
proved storage-battery  vehicle,  and  increasing  auto- 
motive fuel  prices.  It  is  impossible  to  predict  how  equi- 
librium between  the  types  will  be  established,  but  it  is 
fair  to  presume  that  the  electric  vehicle  will  dominate 
in  cities  and  contiguous  areas,  and  that  the  other  tj'pe 
will  serve  the  more  distant  regions  not  so  well  favored 
by  central  power  plants  and  transmission  lines. 


Internal-Combustion  Engines 
For  South  America 

SOUTH  AMERICA  presents  a  peculiarly  interesting 
problem  from  the  standpoint  of  power.  Primarj' 
sources  of  fuel  are  scanty,  and  though  considerable 
development  of  petroleum  has  taken  place,  and  the  con- 
ditions are  favorable  for  further  development,  there  will 
be  a  sale  for  foreign  crudes  and  intermediates  for  power 
purposes  for  a  long  time  to  come.  Ultimately,  the  South 
American  petroleum  industry  may  be  expected  to  take 
care  of  a  considerable  part  of  this  market. 

Manifestly,  one  of  the  most  economical  methods  for 
the  utilization  of  petroleum  products  for  power  pur- 
poses is  the  Diesel  and  the  semi-Diesel  engine.  Before 
the  war  a  great  number  of  power  plants  of  the  locomo- 
bile type  were  sold  by  a  German  firm  to  South  American 
industries.  The  unit  was  a  steam  unit,  consisting  of  a 
compact  boiler  and  engine  combination  of  high  economy 
and  arranged  to  burn  different  kinds  of  fuel. 

It  is  obvious  that  except  in  those  localities  in  close 
proximity  to  streams  presenting  possibilities  of  hydro- 
electric development  (and  this  includes  a  considerable 
part  of  the  Andes),  whatever  call  for  power  there  may 
be  will  in  most  cases  require  a  compact,  high-economy 
unit  that  admits  of  convenient  transportation  both  of 
itself  and  for  the  fuel  needed  for  its  operation.    Ameri- 
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can  manufacturers  of  internal-combustion  engines  and 
electrical  equipment  should  find  South  America  a  good 
market  for  their  products. 


Sportsmen  in  Ontario 

IT  IS  INTERESTING  to  note  the  extent  to  which  min- 
ing companies  of  Ontario  are  seeking  new  investments 
outside  of  the  province.  Nipissing  is  drilling  for  oil  in 
Texas,  and  has  also  recently  investigated  mining  proper- 
ties in  Arizona,  The  Mining  Corporation  of  Canada  was 
recently  conducting  work  in  British  Columbia  on  the 
Pioneer  mine  and  on  the  Proserpine  Mountain  claims 
in  the  Barkerville  district.  The  company  also  has  an 
option  on  the  Yankee  Girl  mine,  in  the  Ymir  district. 
It  has  an  interest  in  some  drilling  that  is  being  done 
for  coal  in  China,  and  has  also  been  investigating  prop- 
erties in  Russia  and  South  America.  The  Crown  Re- 
serve company  has  been  working  the  Reward  mine,  in 
California.  The  Hoilinger  is  interested  in  oil  in  Kansas, 
and  the  O'Brien  is  now  investigating  properties  in  Mex- 
ico. Both  the  Temiskaming  and  La  Rose  did  work  in  the 
last  year  in  British  Columbia. 

When  asked  as  to  the  significance  of  this,  an  engineer 
of  Toronto  recently  said :  "It  is  probably  chiefly  because 
we  want  as  far  as  possib'e  to  pei-petuate  our  jobs.  One 
important  factor,  however,  is  that  the  Cobalt  mines 
make  money  fast  and  have  a  short  life.  They  usually 
pile  up  big  surpluses  while  paying  big  dividends.  This 
is  more  noticeable  than  with  other  mines,  and  they  are 
rather  like  the  inexperienced  gambler  who  makes  a  kill- 
ing the  first  time  and  thinks  it  is  easy  to  do  it  again." 


Administrators  and  Engineers 

NOW  that  the  political  buzzsaw  has  commenced  to 
_  whir,  and  we  can  prepare  ourselves  for  the  usual 
thrust  and  parrj'  which  occur  in  that  period  previous 
to  balloting  time,  it  is  to  be  expected  that  the  reading 
public — wastebasket  and  serious — will  be  flooded  with 
various  forms  of  publicity  matter.  Thus  far,  we  have 
not  been  disappointed,  for  already  we  see  signs  that 
show  that  at  least  one  of  the  candidates  is  taking  time 
by  the  forelock.  In  this  instance,  we  are  at  a  loss  to 
understand  the  particular  "slant"  taken  by  the  chronol- 
oger,  who  quotes,  in  the  article  to  which  we  refer,  the 
record  of  Leonard  Wood  during  his  incumbency  as  Mili- 
tarj'  Governor  of  Cuba.  The  article,  however,  deals 
principally  with  the  sanitation  and  general  fumigation 
of  Cuba — an  engineering  project — and  immediately  the 
discerning  reader  raises  the  question.  How  about  the 
engineer  who  handled  this  job;  how  much  did  he  do  to 
put  it  across? 

Engineers,  as  a  class,  have  been  prone  to  retire  to  the 
background,  taking  satisfaction  in  the  thought  that  their 
work  was  well  done,  and  stopping  there,  only  to  see  at 
a  later  date  that  in  the  eyes  of  the  world  their  part  in 
the  project  was  but  a  small  one,  while  some  one  else 
"skimmed  the  cream,"  but  this  condition  is  rapidly 
changing.  The  engineer,  before  the  Great  War,  was 
regarded  by  the  politicians  as  a  necessary  evil,  and  now 
it  appears,  in  this  particular  instance,  that  engineering, 
as  a  means  of  showing  a  nominee's  administrative  abil- 
ity, is  one  of  the  greatest  of  assets.  This  is  indeed 
encouraging,  and  having  previously  throvm  our  hat  in 
the  ring  as  advocating  the  candidacy  of  one  Herbert  C. 
Hoover,  we  take  considerable  pleasure  in  calling  atten- 


tion to  his  record,  as  an  engineer  first  of  all,  and  then 
as  an  administrator.  "He  who  would  command  must 
first  obey,"  and  engineers  will  agree  that  the  early  years 
in  the  "University  of  Hard  Knocks"  serve  a  worthy 
purpose.  Truly,  the  old  order  is  changing,  and  who  will 
say  that  it  is  a  backward  step? 


War  Minerals  and  Latin  America 

THE  quest  of  gold  and  silver  first  brought  the  Span- 
iards across  the  Atlantic,  and  today  the  lure  of 
Latin  America  as  a  storehouse  of  the  precious  metals 
is  as  great  as  in  the  day  of  Cortes  and  Pizarro.  It  was 
the  age  of  bronze,  or  copper,  in  the  New  World,  when 
the  conquistadors  landed,  and  this  yielded  to  the  age  of 
iron.  Iron  against  copper  made  Aztec  and  Inca  alike 
submit.  Copper  triumphed  again,  however,  as  the  pros- 
perity of  Cerro  de  Pasco,  Braden,  Chuquicamata,  and 
the  various  camps  of  Mexico  bears  witness. 

But  in  spite  of  its  riches  in  gold  and  silver  and  the 
baser  metals  of  copper,  lead,  and  zinc,  Latin  America 
today  stands  prominent  in  the  Western  Hemisphere 
through  its  possession  of  nitrate,  vanadium,  tin,  and 
platinum.  Aside  from  that  obtained  from  the  air,  Chile 
is  the  source  of  the  world's  nitrate,  Peru  of  the  larger 
part  of  its  vanadium  supply,  Bolivia  is  the  only  im- 
portant producer  of  tin  from  the  Yukon  to  Cape  Horn, 
and  Colombia  as  a  source  of  platinum  occupies  a  similar 
position. 

Of  nitrate,  500,000  tons  is  imported  annually  into 
the  United  States,  and  it  was  recently  pointed  out  by 
Secretary  Baker  that,  even  with  such  production  as  may 
be  obtained  from  the  plants  at  Muscle  Shoals,  it  will  still 
be  necessary  to  bring  in  a  large  supply  from  Chile. 
Vanadium  is  of  greater  importance  than  ever,  and  is 
used  wherever  a  steel  of  high  physical  properties  and 
capable  of  withstanding  severe  duty  or  fatigue  is  re- 
quired. About  90  per  cent  of  that  consumed  in  this 
country  last  year  came  from  the  mines  at  Minasragra, 
Peru,  and  normally  this  locality  furnishes  over  half 
of  the  world's  requirements. 

Colombia's  output  of  platinum  in  1919,  estimated  at 
26,500  oz.,  was  a  valuable  addition  to  the  world's  supply,. 
as  during  the  war,  at  a  time  when  the  normal  produc- 
tiveness of  Russia  was  crippled.  Bolivia  in  1919  shipped 
over  27,000  tons  of  fine  tin,  besides  which  the  trifling 
outputs  from  other  scattered  localities  in  the  Western 
Hemisphere  are  negligible. 

The  situation  may  change  as  new  sources  are  devel- 
oped; but  at  present  Latin  America  possesses  in  com- 
parative abundance  the  four  war  minerals,  nitrate,  vana- 
dium, tin,  and  platinum,  which  gives  it  an  importance 
all  its  own,  as  far  as  the  rest  of  the  Western  Hemisphere 
is  concerned. 


The  Flotation  of  Coal? 

MINERALS  SEPARATION  stock  is  booming  on  the 
London  Stock  Exchange,  the  price  having  approxi- 
mately doubled  in  the  last  few  weeks.  The  reason  is 
said  to  be  the  application  of  the  company's  flotation, 
process  to  the  concentration  of  coal.  The  English  coal 
dumps  can  be  worked  over  at  a  good  profit,  according 
to  the  expectations,  the  product  being  sold  in  the  form 
of  briquets.  This  phase  of  Minerals  Separation  activi- 
ties has  not  yet  reached  this  side  of  the  water,  but,  if 
it  does,  we  hope  that  the  company's  operations  will  be 
attended  with  less  ill-feeling  than  has  marked  its 
activities  in  the  field  of  metallic  mineral  concentration. 
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What  Others  Think 


Pointing  the  Way 

Herbert  Hoover's  clean-cut  acceptance  of  the  nomi- 
nation to  the  Presidency,  if  offered  to  him  under 
conditions  clearly  and  concisely  set  forth  in  his 
masterly  telegram  to  the  president  of  the  Hoover  Re- 
publican Club  of  California,  is  the  first  real  safe-and- 
sane  declaration  of  hope  held  forth  to  this  politics- 
ridden  nation  as  to  national  and  international  solutions 
of  impending  political,  moral,  and  economic  issues.  No 
other  living  man  today  has  that  grasp  of  present  world 
issues,  or  that  knowledge  of  them  which  has  come  to 
him  by  reason  of  direct  personal  dealings  with  these 
issues  in  ways  which  by  wide  publicity  are  known  or 
should  be  familiar  to  every  living  American  seeking 
enlightenment  today  as  to  his  present  duty  in  the  im- 
pending political  crisis. 

It  is  inconceivable  that  anyone,  in  view  of  Mr. 
Hoover's  widely  known  personal  sacrifices  thus  far  in 
the  Great  War,  can  question  for  one  moment  the  sin- 
cerity of  his  statement  that  he  is  not  seeking  and  does 
not  want  the  responsibilities  which  will  inevitably  come 
of  his  election  to  the  Presidency. 

From  the  sound  business  elements  of  America  who  are 
desperately  seeking  dependable  promises  made  or  to  be 
made  by  aspirants  to  this  high  office,  on  dovm  through 
the  manhood  of  America  who  fought  its  desperate 
battles  and  are  fearful  lest  their  sacrifices  shall  have 
been  in  vain,  to  the  saddened  wearers  of  the  Gold  Star 
whose  beloved  fathers  and  sons  rest  "among  the  poppies 
in  Flanders  fields,"  this  great  nation  is  looking,  and 
heretofore  vainly,  for  some  one  that  its  people  can 
trust  to  handle  the  impending  crisis,  and  no  living  man 
can  handle  it  unless  he  knows,  as  Herbert  Hoover  does, 
what  these  issues  mean,  wholly  apart  and  distinct  from 
political  bias. 

The  weighing  of  moral  issues  as  inter-related  to  re- 
sponsibility for  economic  domestic  and  international 
business,  and  the  multitude  of  other  questions  of  vital 
moment  imperatively  demand  a  man  who  has  been 
clearly  proved  to  possess  in  extraordinary  measure  not 
only  the  necessary  financial  ability,  but,  with  it,  the 
heart  and  conscience  and  unswerving  moral  rectitude, 
as  well  as  the  self-denial  and  reconstructive  genius, 
possessed  only  by  the  man  who  fed  the  world  under 
impossible  conditions,  and  contributed  more  than  any 
other  one  man  or  group  of  men  toward  winning  the 
Great  War. 

If  Herbert  Hoover  is  willing  to  continue  to  make  the 
sacrifice  of  the  best  years  of  his  eminently  successful 
business  life,  it  will  be  a  sad  commentary  on  the  citizen- 
ship of  America  if  his  candidacy  be  not  appreciated  at 
its  proper  worth  by  the  business  elements  of  America, 
who  are  paying  for  present  inefficiency  and  for  unneces- 
sary continued  national  loss,  with  prospects  of  still  fur- 
ther chaos. 

Now  that  the  issue  is  clearly  drawn,  it  is  fervently 
to  be  hoped  that  ways  and  means  will  be  clearly  pointed 
out  by  the  responsible  press,  through  which  true  Ameri- 
cans will  be  able,  and  will  know  how,  to  work  efficiently. 


by  personal  influence  and  by  example,  for  the  election 
of  Herbert  Hoover  to  the  Presidency. 

It  would  seem  eminently  proper  that,  if  consistently 
possible,  the  valued  columns  of  your  paper,  the  official 
publication  of  the  mining  engineers  of  this  country,  be 
for  the  time  being  in  some  measure  devoted  to  enlight- 
enment propaganda  and  educational  service  along  this 
line. 

The  temporary  reduction  of  valuable  technica'ly  filled 
space  in  some  degree  should  most  assuredly  meet  with 
favor  from  the  great  maiority  of  subscribers  to  the 
Enoineering  and  Mining  Journal. 

The  influence  of  this  representative  body  of  men, 
foremost  in  industrial  work  and  in  large  development, 
if  directed  and  consolidated,  can  hardly  fail  to  count 
heavily  in  forming  essentially  sane  public  opinion  and 
in  creating  a  sense  of  personal  responsibility,  in  lieu  of 
leaving  such  vital  issues,  as  customarily,  to  machine 
politicians. 

As  we  have  before  us  the  most  vitally  important  cause 
ever  presented  to  this  country,  and  the  only  man  in  view 
as  yet  who  is,  by  education  and  qualification,  wholly 
competent  to  uphold  it  successfully,  why  not  help  real 
Americans,  the  sustaining  power  of  this  nation,  finan- 
cially, morally  and  otherwise,  to  sweep  everything  else 
aside  for  once  and  rule?  If  we  do  not,  our  fate  is 
rich'y  deserved,  and  what  that  fate  may  be,  in  the  usual, 
and  now  threatened  ordinary  course  of  events,  God  only 
knows:  probably  not  either  the  restoration  of  sound 
stable  business  conditions,  or  that  elusive  peace  for 
which  so  many  American  lives  have  been  sacrificed. 

George  H.  Clark. 

Birmingham,  Ala.,  April  1,  1920. 


The  Government  of  Canada 

In  the  March  6  issue  of  Enoineering  and  Mining  .Jour- 
nal, page  595,  under  the  title  "Canada's  Alleged  Auton- 
omy," I  note  with  interest  the  statements  made  regard- 
ing Canada's  status  as  a  nation,  and  as  m.any  of  the 
statements  are  incorrect,  I  take  the  liberty  of  writing 
you  on  the  subject. 

There  is  still  considerable  misconception  in  republi- 
can countries  on  the  Canadian  system  of  government, 
and,  among  uninformed  sections  of  the  people,  a  fairly 
general  opinion  still  exists  that  the  dominion,  forming 
part  of  the  British  Empire,  with  a  monarch  at  its  head, 
is  necessarily  subject  to  autocratic  rule,  or,  at  least,  very 
Tnuch  at  the  dictates  of  the  (^olonial  Office  in  London. 
Nothing  is  farther  from  the  truth,  as  residents  of  the 
dominion  who  have  come  from  all  quarters  of  the  globe 
could  testify,  and  though  maintaining  her  place  as  an 
integral  part  of  the  Empire,  Canada  is  absolutely  self- 
governing,  and  its  government  second  to  none  in  its 
democratic  traits.  Canada  is  a  nation,  and  her  status, 
as  such,  was  plainly  asserted  and  recognized  at  the  Peace 
Conference,  and  she  is  accorded  a  voice  among  the  na- 
tions of  the  earth.  Though  spontaneously  her  loyalty 
to  the  Empire  took  her  into  the  war  immediately  upon 
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England's  declaration,  she  entered  as  an  independent 
nation,  and  was  under  no  compulsion  to  enlist  her  forces 
or  resources. 

Canada  is  a  self-governing  British  dominion,  with 
a  responsible  government,  which  means  that  the  will  of 
the  people  is  absolute  in  the  matters  of  government,  and 
Ihat  the  Governor  General,  the  King's  representative 
in  the  counti-j',  must  form  his  executive  council  or  cabi- 
net from  the  members  of  Parliament  who  can  command 
the  support  of  the  majority  of  members  of  the  House 
of  Commons,  the  house  which,  in  practice,  has  sole  con- 
trol of  the  powers  of  taxation  and  appropriation.  It 
means  that  the  political  executive  of  the  day  resigns  its 
executive  functions  whenever  it  ceases  to  possess  the 
confidence  of  the  people. 

The  Dominion  of  Canada  is  under  responsible  govern- 
ment in  the  fullest  meaning  of  the  term,  and  in  the 
internal  affairs  of  the  country  there  can  be  no  uninvited 
interference  by  Great  Britain,  whether  by  Parliament 
at  Westminster,  the  Colonial  Office,  or  the  Governor 
General.  Recognition  of  this  fact  is  one  of  the  funda- 
mental principles  of  the  relations  between  Great  Britain 
and  the  overseas  dominions.  The  imperial  Parliament 
has  far  less  to  do  with  the  internal  affairs  of  Canada 
than,  for  instance.  Congress  has  to  do  with  the  internal 
concerns  of  the  several  states  of  the  Union.  Relations 
between  Great  Britain  and  Canada  are  not  those  of  domi- 
nation on  the  one  hand,  of  subserviency  on  the  other, 
but  as  between  nations  equally  free  to  do  as  they  will. 

Before  the  confederation  of  the  dominion  in  1867, 
there  was  a  Governor  General,  established  at  the  capital 
of  the  United  Provinces,  and  a  Governor  in  each  of  the 
then  other  provinces  of  British  Columbia,  Nova  Scotia, 
and  Prince  Edward  Island.  They  were  all  appointed  by 
the  crown  at  the  recommendation  of  the  Colonial  Office. 
By  the  British  North  America  Act,  however,  though  the 
office  of  Governor  General  was  continued,  governors  of 
the  separate  provinces  ceased  to  exist,  and  for  them  were 
substituted  lieutenant  governors — invariably  Canadians 
— appointed  by  the  Governor  General  in  council. 

The  Governor  General  and  the  lieutenant  governors  of 
the  provinces  are  the  sole  representatives  of  the  King 
in  Canada,  and  the  appointment  of  the  former,  which  is 
always  done  with  the  approval  of  the  dominion  govern- 
ment, is  the  only  civil  designation  made  by  the  crown. 
These  men  have  absolutely  no  influence  on  the  govern- 
ment or  its  policies,  and,  directly  or  indirectly,  do  not 
affect  the  every-day  political  life  of  the  dominion,  its 
policies,  standard,  or  ideals,  as  much  as,  for  instance, 
any  Canadian  newspaper  editor.  The  Governor  General 
is  the  material  link  with  the  imperial  government,  and 
is  only  interested  in  the  smooth  and  continuous  running 
of  the  government.  The  only  voice  of  the  country  is 
that  of  public  opinion  as  expressed  at  the  polls  at  the 
periodical  elections. 

The  people  of  Canada  elect  their  own  governments, 
make  their  own  laws,  and  control  all  their  own  political 
affairs.  All  matters  of  taxation  are  entirely  in  their 
own  hands,  and  Great  Britain  has  no  more  control  over 
them  in  this  regard  than  it  has  in  the  imposition  of  a 
tax  on  the  people  in  the  United  States.  Canada,  though 
a  loyal  dominion  of  the  British  Empire,  as  the  recent 
war  most  clearly  evidenced,  maintains  her  place  among 
the  nations  as  responsible  and  self-governing;  and  pur- 
sues the  way  of  democracy  untrammelled  by  auto- 
cratic bonds  or  extraneous  hindrances  to  her  popular 
:  cvcrnmcnt. 


In  this  connection,  it  is  interesting  to  read  the  Prince 
of  Wales'  remarks  at  a  recent  banquet  tendered  him  in 
Ottawa.     Speaking  on  his  relations  to  Canada,  he  says: 

"Canada,  like  the  other  British  dominions,  played  such 
a  big  part  in  the  war  that  she  has  in  consequence  en- 
tered the  partnership  of  nations  and  has  affixed  her 
signature  to  the  peace  treaties.  This  means  that  the  old 
idea  of  an  empire,  consisting  of  a  mother  country,  sur- 
rounded by  daughter  states,  is  entirely  obsolete  and  has 
long  been  left  behind  by  the  British  Empire.  Our  em- 
pire has  taken  a  new  and  far  grander  form.  It  is  now  a 
single  state,  composed  of  sister  nations  of  different 
origins  and  different  languages.  The  British  nation  is 
the  largest  of  these  nations,  but  the  younger  nations 
have  grown  up  to  be  its  equals,  and  Great  Britain,  like 
the  dominions,  is  only  one  part  of  the  whole." 

In  view  of  the  facts,  as  set  out  in  the  foregoing,  I 
trust,  in  fairness  to  this  country,  you  will  be  disposed 
to  publish  this  letter,  as  you  have  published  statements 
of  Mr.  Thompson,  in  the  article  referred  to. 

Norman  S.  Rankin. 

Montreal,  Canada,  March  27,  1920. 


Futility  of  International  Monetary  Conference 

In  regard  to  the  desirability  of  an  international  mone- 
lai-y  conference  to  devise  some  plan  for  stabilizing  ex- 
change, pyermit  me  to  call  your  attention  to  the  fact  that 
we  have  had  a  great  many  monetary  conferences,  some 
of  them  notable,  particularly  the  conference  held  in 
Brussels  in  1892.  All  of  these  conferences  adjourned 
sine  die,  without  being  able  even  to  report  progress. 

Political  economists  all  agree  that  a  stable,  non-fluctu- 
ating monetary  unit  is  the  most  beneficent  element  that 
a  government  can  bestow  upon  its  people.  But  they 
overlook  the  fact  that  in  every  countrj'  there  is  a  power- 
ful class  of  men  who,  masquerading  under  the  name  of 
"financiers,"  are,  in  fact,  gamblers  in  money.  These 
men  do  not  want  the  people  to  have  a  stable  medium  of 
exchange,  because  they  cannot  gamble  on  an  element 
the  value  of  which  is  fixed  and  known  to  everyone. 

In  an  international  conference  where  every  nation 
counts  one,  these  men  always  have  and  always  will  con- 
trol. To  ask  such  men  to  devise  a  scheme  for  the  benefit 
of  the  "common  people"  is  absurd. 

But  there  are  other  objections  even  more  serious  than 
this.  The  burden  of  sustaining  any  system  that  might 
be  agreed  upon  by  such  a  conference  (if  it  were  possible 
to  reach  any  agreement)  would  fall  upon  the  nation  or 
nations  which  transact  the  world's  business,  and  thereby 
create  a  demand  for  the  money  provided  by  the  system. 

Upon  whom  would  the  burden  of  supporting  such  a 
system  fall?  What  position  would  the  United  States 
occupy  in  respect  to  such  a  system? 

As  far  back  as  1895  Thomas  B.  Reed  showed  that  at 
that  time  the  people  of  this  countiy  not  only  produced 
but  consumed  more  than  half  as  much  of  all  the  products 
of  industry  as  all  the  rest  of  the  world  combined,  and 
five  times  as  much  as  Great  Britain,  our  next  greatest 
competitor. 

A  little  later  the  Railway  Age  showed  that  at  that 
time  the  total  transportation  of  the  world,  measured  by 
a  ton  carried  100  miles,  was  1,400,000,000  tons  annually, 
of  which  the  railroads  of  the  United  States  carried  800,- 
000,000  tons  and  the  railroads  of  all  the  rest  of  the 
world  and  all  the  ships  and  boats  on  ocean,  lake,  and 
river  (our  own  included),  carried  600,000,000  tons.    We 
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hear  much  about  the  foreign  commerce  of  Great  Britain, 
■and  yet  the  commerce  which  passes  from  Lake  Erie 
through  the  Welland  Canal  exceeds  the  total  foreign 
commerce  of  Great  Britain  by  more  than  $100,000,000 
annually^  and  the  commerce  which  passes  Detroit  during 
the  summer  season  is  vastly  greater  than  that,  and  the 
tonnage  that  passes  through  the  Sault  Ste.  Marie  Canal 
during  the  eight  months  when  it  is  free  from  ice  is 
nearly  three  times  as  much  as  passes  through  the  Suez 
Canal  during  the  whole  year.  Mulhall's  Dictionary  of 
Statistics,  issued  in  1914,  a  short  time  before  the  war 
broke  out,  gives  an  estimate  of  the  accumulated  wealth 
of  the  great  nations  as  follows: 

Billions 
United  States,   (exclusive  of  Alaska,  the  Philippines, 

and  Porto  Rico) $228 

Great    Britain    85 

Germany 80 

France    50 

The  wealth  of  the  United  States  at  that  time  exceeded 
that  of  the  next  three  nations  combined  by  thirteen 
billions  of  dollars. 

These  nations  would  be  represented  in  such  a  gather- 
ing by  the  money  gamblers,  the  bankers  of  those 
countries.  It  is  too  much  to  expect  from  human  nature 
that  they  would  agree  to  any  system  that  would  be  good 
for  us.  What  the  real,  substantial,  legitimate  business 
interests  of  this  country  need  is  a  dollar  the  purchasing 
power  or  exchange  value  of  which,  as  measured  by  all 
the  products  of  human  enei-gy  and  industry,  will  remain 
stable  from  decade  to  decade.  Congress  now  has  the 
power  to  give  the  people  of  this  country  a  dollar  which 
will  not  fluctuate  1  per  cent  in  a  hundred  years.  Why 
it  hesitates  to  do  so  is  incomprehensible.  All  this  talk 
about  getting  the  "other  great  commercial  nations"  to 
assist  us  is  the  silliest  sort  of  twaddle.  This  country 
stands  in  a  class  all  by  itself;  the  other  so-called  "great 
commercial  nations"  are  comparative  pigmies. 

Spokane,  Wash.,  March  19,  1920.         W.  C.  Jones. 


Thinking  Quantitatively 

Engineering  and  Contracting  has  called  attention  to 
Herbert  Hoover's  remark  that  engineers  are  trained 
to  think  quantitatively,  rather  than  qualitatively  in  the 
manner  of  the  ordinary  politician.  Instead  of  living 
by  catchwords,  as  Stevenson  facetiously  said  that  most 
of  us  do,  a  well-trained  engineer  is  likely  to  judge  a 
problem  on  its  merit,  to  recognize  that  generalizations 
cannot  be  applied  to  all  cases  in  the  high-handed  manner 
of  a  medieval  schoolman.  An  engineer,  of  course,  does 
not  disregard  all  principles  and  carry  pragmatism  to 
opportunism.  More  specifically,  Mr.  Hoover  does  not 
vacillate  in  his  opinions,  as  does,  say,  Lloyd  George, 
who,  A.  G.  Gardiner  says,  "lives  by  spasms  of  emotion" 
and  "runs  like  quicksilver  over  the  political  field."  Nor 
does  Mr.  Hoover  strive  to  be  all  things  to  all  men,  as 
do  the  Hearst  papers,  which  are  for  war  on  one  page 
and  against  it  on  another;  or  as  does  Viscount  North- 
clifTe,  of  whom  Lloyd  George  said,  "I  would  as  soon 
depend  on  a  grasshopper." 

Mr.  Hoover,  as  a  typical  engineer,  makes  up  his  mind 
slowly,  after  reading  widely  and  thinking  carefully,  and 
holds  his  opinion  until  conditions  alter  considerably. 
However,  he  avoids  that  prevalent  habit  of  the  times, 
which  G.  K.  Chesterton  has  spoken  of  so  sarcastically. 
of  linking  unlike  issues  together.  That  is,  because  Mr. 
Hoover  agrees  with  some  of  the  Republican  principles. 


it  does  not  follow  that  he  agrees  with  them  all  and 
sees  no  good  in  any  Democratic  principle.  As  Mr. 
Chesterton  puts  it,  if  a  voter  favors  a  conservative  Eng- 
land, why  should  he  be  compelled  to  vote  for  British 
imperialism  simply  because  the  Tory  leaders  have  linked 
the  two  policies. 

The  engineering  mind,  trained  to  think  quantitatively, 
prefers  not  to  commit  itself  too  far  in  advance.  Quan- 
tities might  shift  largely.  Costs  and  profits,  which 
Engineering  and  Contracting  suggests  as  the  usual 
criteria  for  quantitative  thinking  in  an  economic  sense, 
are  constantly  shifting. 

Why  should  an  engineer,  anxious  to  judge  correctly 
after  knowing  all  the  facts,  tie  himself  to  vague  and 
changing  policies?  Was  not  Hoover's  slow  but  solid 
declaration  of  political  beliefs  an  eminently  proper 
application  of  quantitative  thinking? 

One  of  the  great  fallacies  of  the  nineteenth  century 
was  the  tendency  for  disproportioned  qualitative  think- 
ing. A  brilliant  idea  advanced  by  Mill,  Darwin,  Carlyle, 
Ruskin,  Newman,  Arnold,  Morris,  Spencer,  or  Disraeli 
was  taken  up  too  unreservedly  by  eager  disciples  and 
applied  too  promiscuously  as  a  panacea.  It  may  be 
argued  that  a  man  has  to  exaggerate  an  argument  to 
make  his  point,  and  that  people  dislike  a  fence-straddler. 
preferring  to  follow  a  leader  who  has  enthusiasm;  which 
is  all  very  true.  But  an  executive  and  engineer  should 
not  be  too  much  of  a  doctrinaire.  Men  in  control  of 
important  public  affairs  should  be  sufficieijtly  impressed 
with  the  seriousness  of  their  power  to  keep  from  think- 
ing too  qualitatively  and  not  enough  quantitatively. 

Mr.  Hoover,  as  the  possessor  of  a  typical  engineering 
mind,  has  not  hesitated  to  state  explicitly  certain  key 
convictions  that  he  has  reached  after  much  thought  and 
experience.  He  does  not  believe  in  socialism,  because 
men  will  not  toil  for  altruistic  motives ;  he  believes  that 
a  democracy  should  exhibit  a  constant  flux  to  permit 
each  individual  to  do  the  work  for  which  he  is  fitted  and 
to  be  rewarded  for  doing  it  well;  he  believes  that  Presi- 
dent Wilson  went  too  far  in  entangling  the  United 
States  in  European  affairs,  but  he  is  in  favor  of  an 
increased  participation  in  world  politics  over  the  old 
policy  of  American  parochialism. 

Certain  members  of  Congress  have  tried  to  jeer  at 
particular  long  and  somewhat  abstract  sentences  picked 
from  Hoover's  recent  speeches.  One  of  them  com- 
mented that  these  sentences  should  help  to  fool  the 
voters.  Members  of  Congress  should  be  weU  informed 
on  this  point,  as  any  casual  reading  of  the  Congress- 
ional Record  shows.  But,  as  a  wiser  Senator  pointed 
out,  the  people  like  Mr.  Hoover's  style  of  English  better 
than  the  politicians  like  it. 

The  other  evening  as  I  descended  in  the  elevator  in 
the  Brooklyn  Academy  of  Music,  I  noticed  that  several 
thousands  of  people  in  the  main  auditorium  were  being 
addressed  by  Senator  Hiram  Johnson,  who  is  one  of  the 
most  strident  denouncers  of  Hoover.  "Recreant  to  suc- 
ceeding generations  ...  a  treaty  you  had  never 
seen"  greeted  my  ears.  I  listened  for  a  few  minutes  to 
the  salvos  of  oratory  that  the  stumpy  figure  was  deliver- 
ing to  the  cheering  audience.  It  was  qualitative  thinking 
of  the  usual  Congressional  variety.  I  compared  his  wild 
utterances  with  the  quiet  and  thoughtful  address  of 
Hoover  that  I  had  heard  a  month  ago  in  Carnegie  Hall — 
and  I  felt  for  my  string  of  subway  tickets  and  came 
away.     There's  something  wrong  somewhere. 

P.  B.  McDonald. 

New  York  University.  April  1,  1920. 
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International   Financial   Stability  Necessitates  Nations'  Agreement  on    Monetary   Systems  — 

Currency  Deflation  and  Increase  of  Money-Metal  Basis  Advocated  as  a 

Remedy   for  Existing  World  Crisis 

By  Senator  Charles  S.  Thomas 

Written  exclusively  for  Engitieering  and  Mining  Journal 


OX  MARCH  20,  within  twentj'-four  hours  after 
the  Senate  cast  its  final  vote  upon  the  treaty, 
Monsieur  Tardieu  informed  the  world  that 
"President  Wilson  had  agreed  to  the  principle  that  the 
League  of  Nations  would  be  the  agency  for  the  estab- 
lishment and  maintenance  of  world  financial  as  well  as 
world  political  stability,  and  that,  the  treaty  once  rati- 
fied, he  planned  a  campaign  to  advocate  these  condi- 
tions." 


SENATOR  CHARLES  S.  THOMAS 

Whatever  one's  opinion  as  to  the  wisdom  of  such  a 
policy  may  be,  it  is  evident  that  the  Versailles  Confer- 
ence was  thoroughly  convinced  that  "financial  stability" 
was  quite  as  essential  to  world  affairs  as  the  need  for 
a  permanent  peace,  and  that  without  the  one  the  other 
was  not  attainable.  They  are,  indeed,  so  indispensable, 
each  to  the  other,  that  they  may  well  be  classified  as 
distinct  and  essential  expressions  of  the  same  thing; 
for  without  financial  stability  there  can  be  no  enduring 
peace,  and  without  peace  there  can  be  no  stability, 
financial  or  otherwise. 

Hence,  all  plans  for  peace  must  involve  an  adjustment 
of  fiscal  affairs,  although  requiring  a  revolution  in 
monetarj-  systems.  This  is  especially  true  of  the  pres- 
ent, for  all  the  world  has  been  at  war,  all  agencies  have 
been  mobilized  for  its  prosecution,  and  all  the  processes 


of  civilization  have  been  profoundly  disturbed  by 
its  long  duration  and  its  holocausts  of  sacrifice.  Cur- 
rencies and  credits  have  been  inflated  to  the  last  degree ; 
debts  of  appalling  magnitude  have  been  contracted;  and 
insolvency  hovers  about  the  vanquished  and  some  of 
the  victor  nations. 

The  obligations  of  the  Allies  and  the  indemnities  im- 
posed upon  the  Central  Powers  are  payable  in  gold. 
Their  aggregate  is  many  times  the  sum  of  the  world's 
stock  of  that  metal.  Specie  payments  are  lawfully  sus- 
pended in  many  parts  of  the  world  and  actually  sus- 
pended everywhere.  Falling  exchanges  are  demoral- 
izing international  trade,  and  mounting  commodity 
prices  are  reaching  heights  which  the  laws  of  com- 
mercial gravity  cannot  tolerate.  Peace  is  not  consistent 
with  such  conditions.  Their  early  adjustment  is  there- 
fore imperative.  Indeed,  it  is  not  extravagant  to  assert 
that  this  adjustment  must  attend  all  covenants  for 
treaty  settlements  or  Leagues  of  Nations.  It  is  a  huge 
task;  one  which  will  tax  the  wisdom,  conscript  the  ex- 
perience, and  enlist  the  statesmanship  of  the  time.  A 
vicious  monetaiy  system,  like  a  physical  malady,  must 
be  corrected  and  driven  out  of  the  system,  or  dissolu- 
tion is  inevitable. 

Currency  Deflation  and  Increase  of  Money  Basis 

I  know  of  but  two  remedies  for  the  financial  ills  of 
the  world.  One  is  currency  deflation;  the  other,  an 
increase  of  the  basis  of  redemption.  Both  should  be 
applied  wherever  possible,  the  former  slowly  and 
cautiously,  with  due  regard  for  the  painful  consequences 
of  undue  haste;  the  other  promptly  and  to  the  fullest 
extent  permissible  with  the  means  at  hand.  It  is 
with  the  second  factor  of  the  problem  that  this  article 
is  concerned. 

The  world's  supply  of  gold  available  as  coin  is  esti- 
mated at  $7,000,000,000;  its  volume  of  paper  money, 
exclusive  of  Russia,  at  $51,000,000,000.  To  this  vast 
sum  must  be  added  the  public  debts  of  the  nations. 
These  in  round  numbers  are  $200,000,000,000.  The  Ger- 
man indemnity,  payable  in  gold,  although  not  fixed, 
will  be  not  less  than  $25,000,000,000.  The  base  of  this 
inverted  pyramid,  constantly  expanding  at  the  top, 
cannot  long  sustain  the  burden,  much  less  satisfy  it. 
Gold  is  to  currency  as  15.8  to  100;  it  is  to  the  public 
debt  as  3.1  to  100.  It  is  at  a  premium.  Measured 
in  currency  it  will  continue  rising.  Its  production  is  a 
diminishing  quantity.  Gold  miners  clamor  for  stimu- 
lating government  bounties,  under  the  delusion  that 
such  methods  of  encouragement  will  lead  to  the  dis- 
covery of  new  deposits.  But  were  the  production 
quadrupled  the  supply  would  be  woefully  inadequate  to 
the  monetaiy  demands  made  upon  it.  Gold,  as  the  sole 
money  of  redemption,  is  therefore  out  of  the  question. 
Theoretically  the  doctrine  may  be  sound ;  practically, 
it  is  like  putting  the  world  on  quai-ter  rations. 

Indeed,  the  world  never  did  and  never  can  function 
financially  upon  a  single  standard.    The  nations  success- 
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sively  adopted  it  after  Germany  set  the  example  in 
1871 ;  but,  outside  of  Europe,  the  United  States  and 
Canada,  it  never  prevailed.  England's  experiment  with 
India,  and  its  ghastly  failure,  are  known  to  every  in- 
telligent man  familiar  with  financial  affairs.  Asia, 
South  America,  Mexico,  the  Straits  Settlements,  com- 
prising three-fourths  of  the  human  race,  never  have 
abandoned,  never  can,  and  never  will  abandon  their 
ancient  standard,  all  legislation  to  the  contrary  notwith- 
standing. Because  of  discriminations  against  it  during 
the  last  fifty  years,  resulting  in  fluctuations  and  falls  in 
exchange,  their  export  ti-ade  has  flourished,  and  their 
manufactures  have  increased.  Europe  and  America  de- 
pend more  than  ever  upon  them  for  many  of  the  raw 
materials  essential  to  their  commerce  and  industry. 

China  has  recently  announced  her  purpose  to  con- 
struct a  new  system  of  currency,  and,  with  the  silver 
dollar  as  its  unit,  to  build  mints  and  coin  her  own 
money.  England  must  in  the  very  nature  of  things 
again  open  her  Indian  mints  for  rupee  coinage,  if  she 
would  retain  her  gold  reserves.  Her  insensate  effort 
to  impose  the  gold  standard  upon  that  vast  dependency 
has  cost  her  £1,365,000,000  of  her  precious  gold  supply, 
and  India's  appetite  is  still  insatiable.  She  can  persist 
in  this  fatuous  purpose  only  at  the  cost  of  her  ovm 
solvency;  and  that  will  not  avail  her.  She  has  learned 
by  a  bitter  and  ruinous  experience  that  it  is  as  easy  to 
change  the  tides  as  to  tear  a  vast  and  unprogressive 
people  from  their  ancient  moorings  and  set  their  course 
upon  another  direction  under  new  commanders,  how- 
ever intelligent.  As  well  try  to  wean  them  from  their 
customs  of  caste,  their  centuries  of  religious  faith,  their 
time-honored  superstitions.  But  for  America's  reserves 
of  silver,  and  her  prompt  response  to  England's  cry 
for  aid,  Britain's  financial  bark  would,  in  April,  1918, 
have  foundered  on  the  shoals  and  reefs  of  India's  des- 
perate requirements. 

The  immediate  need  of  the  world  is  steadiness  of 
exchange.  The  rate  is  important,  of  course,  but  fixity 
is  vastly  more  so.  How  to  secure  it  is  a  tremendous 
problem,  involving  many  factors.  But  one  of  these  is 
obvious.  The  situation  needs  the  stimulus  of  a  larger 
specie  basis.  If  the  world's  supply  of  gold  could  be 
doubled  over  night,  financiers  would  be  vastly  relieved, 
exchange  would  rise  with  a  bound,  and  international 
trade  would  escape  much  of  its  present  embarrassment. 
But  that  is  impossible;  so  impossible,  indeed,  that  na- 
tions hoard  their  supplies  of  gold  with  all  a  miser's 
avarice. 

But  this  great  boon  can  be  accomplished,  if  we  will, 
through  the  rehabilitation  of  silver,  and  the  resto- 
ration of  its  monetary  function  by  fixing  some  ratio  of 
international  exchange  between  itself  and  gold.  The 
specie  basis  is  thus  doubled  without  the  slightest  im- 
pairment of  its  quality.  The  process  requires  the  open- 
ing of  no  mint  to  its  coinage,  if  that  be  an  objection. 
Coinage,  indeed,  is  nowadays  of  little  consequence.  Gold 
better  serves  the  modern  monetary  world  in  bars  than 
in  eagles  and  sovereigns.  Moreover,  it  thus  escapes 
abrasion.  Except  as  fractional  currency,  which  must 
be  supplied,  silver  in  bullion  can  be  made  quite  as 
serviceable. 

It  is  unnecessary  to  recount,  much  less  to  review,  the 
merits  of  the  old  but  always  interesting  controversy 
over  bimetallism.  It  will  suffice  to  remind  the  reader 
that  its  opponents  have  always  concentrated  their  heavy 
fruns   upon    its   jovy   conjmodity   value   when   quoted    in 


terms  of  gold,  and  upon  its  relative  abundance  as  com- 
pared with  gold.  The  first  is  no  longer  true;  the  second 
never  was.  The  demand  for  silver  as  money,  ever  in- 
creasing since  1914,  has  forced  its  value  beyond  its  his- 
toric ratio  with  gold,  and  threatens  to  drive  fractional 
coins  of  that  metal  into  the  melting  pot.  Its  fixity 
of  ratio  by  international  agreement  has  therefore  be- 
come quite  as  essential  to  gold  as  to  itself.  To  do  this, 
now  that  the  ratio  of  bullion  values  is  the  virtual  equiva- 
lent of  coin  values,  is  an  easy  task.  No  disturbance, 
direct  or  indirect,  can  now  attend  or  result  from  such 
action. 

The  apprehension  that  the  rehabilitation  of  silver 
would  quicken  its  production,  glut  the  market,  force 
gold  from  circulation  and  demoralize  finance  never  had 
any  substantial  foundation.  Undue  production  of 
neither  metal  is  possible  save  at  rare  intervals.  More 
than  ever  is  this  statement  now  true.  The  big  gold 
deposit  and  the  silver  bonanza  are  things  of  the  past. 
The  search  for  both  metals  is  more  insistent  than  ever ; 
and  the  rewards  of  the  prospector  are  few  and  far  be- 
tween. 

Save  Siberia,'  Central  Africa,  and  some  districts  in 
South  America,  the  earth  has  been  pretty  throughly 
explored  for  gold  and  silver.  Annual  accretions  are  be- 
coming more  and  more  the  byproducts  of  the  base- 
metal  mining  industry.  Down  to  1917  the  world's  ag- 
gregate supply  of  silver  and  gold  is  estimated  at 
$15,507,166,581  and  $11,993,824,211,  respectively.  This 
includes  the  coinage  of  silver,  $5,091,926,608,  and  of 
gold,  $8,383,977,928.  The  demand  for  both  metals  is 
equally  insatiable. 

Moreton  Frewen,  whose  study  of  monetary  systems, 
including  the  mechanism  of  exchange,  covers  a  period 
of  nearly  forty  years,  declares  the  world's  annual  de- 
mand for  silver  equals  620,000,000  oz.,  as  against  a 
present  annual  output  of  157,000,000  oz.  He  presents 
this  table  of  the  items  comprising  the  demand: 

Ounces 
New  silver   to   liquidate   India's   annual   balance 

of  trade   250,000,000 

Currency  requirements  of  Nigeria,  West  Africa, 

German  and  British  East  Africa 100,000,000 

Silversmiths'  demand  on  pre-war  scale 120,000.000 

China,  Hongkong,  Malaysia,  Philippines 50,000,000 

American  and  European  subsidiary  coinage 70,000,000 

Reimbursement  Federal  Treasury  under  Pittman 

act   (for  eight  years) 30,000,000 

Total    620,000.000 

The  silversmiths'  demand  as  given  in  this  estimate 
is,  I  think,  largely  understated.  But  assuming  the  esti-. 
mate  to  be  approximately  correct,  it  is  obvious  that, 
could  silver  production  rise  to  the  heights  of  the  1874- 
1890  period,  it  would  fall  far  short  of  the  world's  needs. 
We  cannot  hope  for  this.  We  can  stimulate  production 
and  also  powerfully  enhance  the  utility  of  the  stock 
on  hand  by  imparting  the  money  function  to  it.  But 
for  the  fatal  decision  of  Sir  James  Westland  in  1897 
the  great  powers  would  have  accepted  the  Wolcott 
proposition  of  that  year.  France  unhesitatingly  com- 
mitted her.self  to  it.  England  entertained  it.  India  was 
permitted  to  defeat  it.  The  Indian  Government  haa 
garnered  the  harvest  of  Westland's  error  through  the 
bitter  experiences  of  two  decades.  England  and  France 
now  await  our  initiative.  The  opportunity  is  here. 
Every  condition  favors  the  proposal.  The  monetary 
systems  of  the  world  are  famishing  for  it. 
Shall  we  longer  hesitate? 
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Government  Officials  Who  Influence  Mining 

Representative  Mahlon  M.  Garland 


>^.  By  Paul 

Written  exclusively  for  Enff 

WHEN  Mahlon  M.  Garland,  now  Representative 
at  Large  from  Pennsylvania  and  Chairman  of 
the  Committee  on  Mines  and  Mining,  was  a 
younger  man,  an  incident  occurred  at  the  collar  of  the 
.  shaft  of  a  Pennsylvania  coal  mine.  This  circumstance 
has  since  stood  him  in 
good  stead  in  analyzing 
political  and  legislative 
propaganda.  At  that 
particular  mine  it  was 
customary  to  keep  the 
mules  underground  all 
the  time,  unless  it  be- 
came nece.<isary  to  shut 
down  the  mine  for  a  con- 
siderable period.  Such  a 
shutdown  having  become 
necessary,  the  mules 
were  brought  to  the  sur- 
face after  they  had  been 
underground  many 
months.  He  saw  them 
brought  to  the  surface 
with  their  eyes  care- 
fully bandaged,  and 
noted  the  safeguards 
taken  to  prevent  their 
too  sudden  exposure  to 
the  light  of  day.  For 
weeks  thereafter  these 
mules  revelled  in  a  pas- 
ture. Then  it  came  time 
to  start  working  the 
mine  again,  and  the 
mules  were  led  up  to  the 
cage  preparatory  to  be- 
ing lowered  for  another 
long  sojourn  under- 
ground.  They  were 
keenly  conscious  of  the 
fact  that  they  were  about 

to  be  returned  to  surroundings  less  to  their  liking,  show- 
ing all  the  obstinate  determination  for  which  they  are 
distinguished,  and  declined  to  be  led  or  driven  on  to  the 
cage.  Every  expedient  was  tried  without  success,  until 
the  foreman  conceived  the  idea  of  leading  a  blind  mule 
on  to  the  cage  first.  Despite  the  sense  displayed  pre- 
viously, the  mules,  like  sheep,  followed  their  superannu- 
ated companion  on  to  the  cage,  and  soon  were  at  their 
old  task  of  providing  traction  in  the  darkness  of  the 
workings. 

This  incident  was  regarded  by  Mr.  Garland  as  typical 
many  times  of  human  conduct.  Despite  the  good  sense 
of  individuals,  they  frequently  defeat  their  own  desires 
for  betterment  through  following  improper  leadership. 
In  his  long  experience  in  adjusting  differences  between 
employers  and  employees,  and  during  his  career  as  a 
politician  and  statesman,  Mr.  Garland  has  found  fre- 
quent use  for  the  story  of  the  mules  as  an  illustration 
of  the  consequences  of  blind  leadership. 

Through    his    life-long    association    with    the    coal 


WOOTON 

inecring  and  Mining  Journal 

industry  Mr.  Garland  has  been  sufficiently  interested  in 
mining  in  general  to  follow  closely  the  development  in 
other  lines  of  mineral  production.  He  is  much  inter- 
ested in  mining  legislation,  and  has  just  conducted  a 
thorough   investigation   of  the  war-minerals  situation. 

He  is  particularly  inter- 


ested in  the  relationships 
between  capital  and  labor 
in  the  mining  industry. 
Mr.  Garland  form  erly 
worked  as  a  laborer  in 
iron  and  steel  mills,  and 
has  been  prominently 
connected  with  the  union 
labor  movement.  He  at 
one  time  was  the  presi- 
dent of  the  Amalgamated 
Association  of  Iron, 
Steel,  and  Tin  Workers, 
and  served  two  terms  as 
\ice-president  of  the 
American  Federation  of 
Labor.  As  a  labor  leader 
who  also  enjoyed  the  con- 
fidence of  employers  he 
has  frequently  been 
called  upon  to  advise 
labor  and  capital  in  cases 
of  industrial  troubles. 
During  the  anthracite 
strike  Mr.  Garland  took 
an  important  part,  and 
was  selected  by  John 
Mitchell  as  labor's  mem- 
ber of  t  h  e  arbitration 
commission,  which,  how- 
ever, did  not  function, 
owing  to  the  reaching  of 
an  agreement  without 
having  to  refer  the  mat- 
ter to  an  arbitration' 
board.  Mr.  Garland  was  born  in  Pittsburgh  in  1856- 
After  twenty  years'  work  as  a  laborer  in  the  steel 
mills  he  embarked  in  politics,  and  served  for  many  years 
as  Collector  of  Customs  at  Pittsburgh.  He  has  served' 
as  a  member  of  the  City  Council  of  Pittsburgh  and  as  a- 
member  of  the  School  Board.  He  has  also  been  promi- 
nent in  the  affairs  of  the  Loyal  Order  of  Moose. 

When  quite  young  Mr.  Garland's  parents  moved  to 
Alexandria,  Pa.,  where  he  began  at  an  early  age  to  as- 
sist in  the  support  of  a  large  family.  Between  the 
years  of  nine  and  fourteen  he  was  employed  on  a  farm, 
in  the  steel  mills,  and  drove  mules  on  a  canal-boat  tow- 
path.  He  learned  the  trade  of  puddling  and  heating. 
Mr.  Garland  was  appointed  collector  of  customs  at  Pitts- 
burgh by  President  McKinley,  being  subsequently  ap- 
pointed to  the  same  office  by  President  Roosevelt  and 
again  by  President  Taft. 

As  chairman  of  the  Committee  on  Mines  and  Mining 
Mr.  Garland  is  confronted  with  a  variety  of  legislation 
which  has  an  intimate  relationship  to  mining. 
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A  Pack  Train  of  Eagles 


Use  of  Aircraft  in  Mining  Operations  Where  Roads  and  Trails  Are  Absent  Suggested 
plored  Regions  Offer  Possibilities  for  InvestigatioA'^-jy  Means  of 

Airplane  and  Dirigible 

By  Eugene  Shade  Bisbee 

Written  exclusively  for  Fngitieermg  and  Mining  Joiti-^ial 


Unex- 


A CERTAIN  mining  company  had  received  several 
reports  from  different  engineers  about  a  property 
-  in  a  remote  part  of  Idaho.  Practically  all  of  the 
reports  were  in  favor  of  the  property,  which  the  com- 
pany seriously  considered  buying.  As  a  final  precaution, 
the  president  sent  a  young  mining  engineer  to  report. 
After  a  month  or  more,  this  telegram  was  received: 
"Vein  all  right ;  samples  correct ;  ore  is  there.  To  get  the 
stuff  out  would  take  a  pack  train  of  eagles."  This  stor>- 
was  told  a  long  time  ago,  and  the  acumen  of  the  young 
engineer  was  admired,  his  reference  to  a  "pack  train 
of  eagles"  exciting  a  hearty  laugh  wherever  the  story 
was  told.  Times  have  changed.  What  then  appeared 
an  absurdity  has  now  passed  beyond  the  air-castle  stage. 
A  "pack  train  of  eagles"  may  not  elicit  much  surprise 
in  the  mining  industry  in  the  course  of  a  few  years.  In 
this  day  of  keen  competition  the  m.an  who  says  "It  can't 
be  done"  wakens  some  morning  to  discover  that  some- 
body has  done  it. 

I  have  shown  before  the  va'ue  of  the  airplane  in  pre- 
liminary mining  operations,  the  saving  of  time  and 
money  and  the  greater  accuracy  of  the  work.  Since 
that  article  appeai-ed  several  American  airplanes  have 
been  put  to  work  in  Peru;  and  do^vn  in  Mexico  an 
American  mining  operator  has  petitioned  the  Carranza 
government  for  permission  to  use  an  airplane  in  his 
work.  Therefore,  it  has  been  demonstrated  that  air- 
craft possess  a  unique  usefulness  in  this  field.  They 
not  only  can  be  used  to  survey  and  map  the  significant 
area,  but  also  to  cany  men  in  and  out  and  to  transport 
supplies,  material,  and  high-grade  ore.  They  are  des- 
tined to  play  a  part  in  mining  development,  but  they 
will  co-ordinate  with  the  prosaic  mule  in  transportation 
and  never  wholly  replace  him  in  certain  fields  that  are 
all  his  own.  In  fact,  if  a  mine  needs  the  services  of  an 
extra  mule  it  will  be  the  airplane  that  will  carry  the 
mule  in,  transporting  the  animal  fifty  times  as  fast  as 
his  own  sure  feet  would  take  him  there  and  taking  his 
feed  along  to  boot.  For  the  airplanes  that  are  going  to 
be  used  in  mining  will  be  built  to  carrv  not  less  than 
1,200  lb.  ef  useful  load. 

For  this  new  work  both  the  airplane  and  the  dirigible 
will  be  used,  as  the  lighter-than-air  craft  needs  less 
landing  space  than  the  plane,  and  will,  generally,  be 
called  upon  to  transport  the  more  bulky  freight,  leaving 
the  lighter  packages,  the  high-grade  ores  and  bullion  for 
the  speedier  plane.  In  carrying  vanadium,  uranium  and 
radium  ores  at  present  from  Paradox  Valley  to  Placer- 
ville,  in  Colorado,  four-horse  teams  are  used,  and  from 
two  to  four  days  are  required  for  the  trip  of  about 
.seventy  miles.  An  airplane  would  take  1,000  lb.  of  the 
ore,  winter  or  summer  alike,  over  the  mountains,  in  less 
than  an  hour,  making  not  less  than  half  a  dozen  trips  a 
day  and  keeping  it  up,  regardless  of  ground  conditions 
of  snow,  ice,  land-slides,  or  anything  else,  as  continu- 
ously as  may  be  necessary.  Returning  to  the  mine  from 
the  railroad  shipping  point,   the  airplane   can   take   in 


men  and  emergency  supplies ;  it  will  take  the  superin- 
tendent or  other  oflficials  back  and  forth  on  business; 
it  will  keep  the  operators  in  continuous  touch  with  both 
ends,  thus  making  for  higher  efficiency  and  greater  pro- 
duction and  rapid  delivery  of  the  product  to  the  base  of 
final  disposition. 

Very  rich  ores  may  be  transported  in  small  compass. 
but  an  airplane  will  carry  in  four  days — the  time  re- 
(juired  by  a  horse  or  mule  team  to  go  one  way — not  less 
Than  twelve  times  the  weight  of  ore  brought  out  by  the 
animals  during  a  like  period  of  time.  And  it  must  not 
be  overlooked  that  it  will  make  twelve  return  trips, 
taking  in  all  kinds  of  necessarj'  supplies  or  men. 

Although  it  has  been  said  that  the  airplane  will  never 
entirely  supersede  the  mule  or  the  horse  in  the  field 
where  those  animals  have  been  pioneers,  certain  com- 
parisons between  draught  and  pack  animals  and  the  air- 
plane throw  an  interesting  light  by  contrast.  After  the 
location  has  been  made  by  the  airplane  exploration,  and 
the  mosaic  maps  have  been  prepared  and  the  ore  un- 
covered, tools,  men,  and  supplies  must  be  sent  in.  The 
lighter  of  these  tools  and  supplies  can  be  transported  by 
plane,  the  heavier  by  team.  Consider  the  saving  in  time 
by  the  assurance  that  every  bit  of  smaller  machinerj-. 
every  tool,  all  supplies,  and  every  man,  will  be  on  the 
ground  and  ready  for  action  by  the  time  the  heav>' 
material  has  arrived  by  mules,  because  they  have  been 
taken  in  by  plane,  at  a  speed  more  than  twenty  times 
that  of  the  animals  that  plod  over  the  rough  ground. 
while  the  plane  darts  to  and  fro  above  them;  the  whole 
circumambient  blue  being  its  magnificent  roadway. 
Dwell  for  a  moment  upon  the  toiling  string  of  llamas 
that  pursue  their  course  down  the  slopes  of  the  Andes, 
their  backs  laden  with  precious  ore.  All  day  long  they 
trudge  onward,  urged  by  their  drivers,  who,  by  the  way. 
are  ever  careful  not  to  get  within  "spit-shot"  of  an  irate 
llama.  For  there  are  at  least  two  things  that  start  a 
fight  in  South  America;  one  is  a  llama  that  believes 
itself  to  have  been  abused,  the  other  is  a  man  whom  the 
llama  believes  has  abused  him  and  into  whose  eye,  from 
a  distance  of  fifteen  or  twenty  feet,  the  llama  has 
violently  spit.  The  insult  is  eradicable  onl.v  by  the  near- 
death  of  the  llama,  which  can  only  be  saved  by  the  in- 
terposition of  someone  in  authority. 

While  the  llamas  are  covering  the  distance  from  the 
mine  to  the  railroad  or  seaport  the  airplane  is  ever 
speeding  above,  hack  and  forth,  with  mineral  and  sup- 
plies, and  even  men,  doing  every  day  the  combined  work 
of  not  less  than  thirty  llamas,  and  neither  complaining 
of  treatment  nor  spitting  in  one's  eye ! 

Statistical  details  may  be  made  less  uninteresting 
by  showing  that  a  pack  train  of  sixty  mules  can  carr>-. 
approximately,  24,000  lb.  some  twenty-odd  miles  over 
mountain  roads  in  a  day  of  eight  hours.  Six  men  will 
be  required  to  drive  sixty  mules,  and  six  men  will  draw, 
again  approximately,  $36  per  day  in  wages.  Add  to  this 
the  cost  of  the  rations  for  the  men  and  the  animals. 
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For  the  last  named  the  cost  will  be,  based  upon  the 
present  price  of  oats  and  hay  at  Atlantic  tidewater, 
51.06  per  day,  as  a  healthy,  hard-working  mule  will  need 
sixteen  quarts  of  oats  and  twenty  pounds  of  hay  daily, 
if  you  expect  the  animal  to  work.  The  men  will  eat  up 
more  money,  if  not  an  equivalent  weight  in  food. 

While  the  mule  train  is  making  its  twenty-odd  miles 
per  day,  with  24,000  lb.  of  useful  load,  the  airplane  is 
hurrying  to  and  fro  at  eighty  miles  an  hour,  as  against 
the  three  miles  of  the  mules,  and  taking  with  it  on  each 
trip  about  1,200  lb.,  or  at  the  rate  of  a  round  trip  from 
the  mine  to  the  railroad  and  back,  the  distance  being 
assumed  to  be  twenty  miles,  in  half  an  hour,  not  allow- 
ing for  time  to  load  and  unload.     During  a  day,  there- 


conjectured,  but  much  of  it  is  inaccessible  on  account  of 
absence  of  roads  and  trails.  The  Chilean  nitrate  fields 
could  have  been  reached  by  exploring  parties  in  no  bet- 
ter way  than  by  airplane. 

The  west  coast  of  Mexico,  the  Sierra  Madra  country, 
and  other  parts  of  Mexico,  indifferently  served  by  roads, 
present  an  inviting  field  to  the  prospector-aviator. 

The  Arctic  region.s,  Canada  and  northwestern  Can- 
ada, Siberia,  China,  and  Africa  are  countries  in  which 
ordinary  means  of  transportation  and  travel  are  indif- 
ferent or  almost  wholly  inadequate.  The  desert  regions 
of  Australia  form  a  vast  area  presenting  possibilities 
for  exploration  by  flying  machines. 

As  an  example  of  the  excessive  time  consumed  in  cer- 
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Altliougli    apparently    an    airplane    w.ould    have   considerable   difficulty  In  landing,  the  tops  of  the  "mesas" 

offer  some  promising  places  to  land. 


shown  in   the  distance- 


fore,  the  plane  could  carry  back  and  forth  over  such  a 
line  sixteen  loads  of  1,200  lb.  each,  or  something  better 
than  half  of  what  sixty  mules  could  transport.  At  the 
end  of  the  second  day  the  plane  would  have  equaled  the 
work  of  the  sixty  mules  for  the  first  day,  and  from  then 
on  there  would  be  no  contest — just  a  runaway  for  the 
plane. 

Considering  the  cost  of  the  two  factors  in  this  work, 
the  mules  and  their  drivers  would  consume  more  than 
one  hundred  dollars  per  day  in  food  and  wages;  the 
plane  would  eat  up  160  gallons  of  gasoline  and  the  pilot 
would  cost  $10  each  day.  Depreciation  of  both  airplane 
and  mules  is  not  considered,  but  both  depreciate  pro- 
portionately in  value  as  carriers. 

The  Andes  in  South  America  offer  a  suitable  field  for 
the  use  of  aircraft.'  There  are  not  many  roads  and 
there  are  few  trails.  Both  prospecting  and  development 
could  be  served  in  almost  inaccessible  situations.  Tools 
and  food  supplies  could  be  brought  in  at  a  saving  in 
time  and  with  a  sureness  that  could  not  be  equaled  by 
any  other  means.  Bolivia,  Peru  and  Brazil  embrace  con- 
siderable areas  of  promising  mineral  ground,  it  may  be 


tain  features  of  mine-examination  work,  mention  may 
be  made  of  a  copper  region  east  of  the  Mackenzie  River,, 
in  northwestern  Canada.  It  possesses  many  of  the  char- 
acteristics of  the  Michigan  copper  country.  To  visit 
this  region  and  complete  an  examination  would  require 
two  years,  one  year  to  go  in  and  another  to  come  out. 
With  an  airplane  it  is  probable  that  the  trip  could  be 
made  from  Dawson  in  a  day's  time. 

There  are  certain  inherent  limitations  on  the  use  of 
airplanes  and  dirigib'es.  Both  are  dependent  upon  a 
gasoline  supply.  In  the  case  of  using  such  appliances 
in  prospecting,  the  conditions  are  much  the  same  as 
would  apply  to  an  ocean  steamer  with  but  a  single  base 
for  its  fuel  supply.  The  maximum  outward  trip  mile- 
age is  equal  to  but  40  per  cent  of  the  fuel  supply.  This 
leaves  only  a  10  per  cent  margin  on  both  the  outward 
and  return  voyages.  Further,  it  would  indicate  that,  if 
the  gasoline  supply  in  the  case  of  an  airplane  would  be 
sufficient  for  500  mies  at  ecbnomical  speed,  and  with  a 
normal  load  of  ^freight  and  passengers,  the  extreme  safe 
radius  of  action  would  be  200  miles.  Thus,  from  a  given 
center  of  gasoline  supply,  the  area  included  within  a 
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circle  of  400  miles  diameter  could  be  served.  With  a 
mileage  siipoly  of  gasoline  equal  to  1,000  miles,  the 
radius  would  be  100  miles,  and  the  area,  a  circle  of  800 
miles'  diametei. 

By  establishing  a  supplementai-y  supply  point  and 
dividing  the  trips  into  pairs,  one  for  extra  gasoline 
transport  to  the  supply  point  and  the  other  for  freight 
service,  the  trip  in  any  one  direction  could  be  doubled. 
This  computation  is  based  on  the  assumption  that  the 
weight  of  gasoline  c^Tied  as  freight  would  be  equiv- 
alent to  the  500  or  1,000  miles  assum.ed  respectively  for 
such  case.  These  figures  assure  to  a  considerable  extent 
that  territory  within  a  practicable  distance  could  be 
served,  although  special  arrangements  would  be  neces- 
sitated for  trips  fi'om  500  to  1,000  miles  in  length. 
These  would,  of  course,  require  gasoline-supply  points 
at  suitable  landing  places  en  route.  The  handicap  would 
be  the  necessity  of  bringing  gasoline  to  the  supply 
points.  By  employing  two  machines,  one  could  be  used 
for  supplying  stations  with  gasoline  and  the  other  for 
freight  and  passenger  service. 

With  the  use  of  airplanes,  the  practical  difficulty 
would  be  to  find  suitable  landing  places.  Necessarily, 
the  first  trip  would  be  the  most  hazardous,  but  after 
marking  and  mapping  the  landing  points,  the  continua- 
tion of  service  would  not  be  supremely  difficult.  It  is 
worthy  of  note  that  in  regions  containing  a  number  of 
lakes,  as  is  the  case  in  many  parts  of  Canada,  the  hydro- 
plane would  be  especially  adapted  for  utilizing  the  lakes 
for  landing  places. 

In  the  case  of  the  "blimp"  or  dirigible,  the  radius  of 
action  would  be  greater  and  would  admit  of  reasonably 
close  calculation.  There  would  be  a  nice  division  be- 
tween fuel  weight  and  freight  weight.  Once  a  definite 
route  had  been  established,  the  proportions  of  freight 
and  gasoline  would  be  constant.  A.s  in  the  case  of  air- 
planes, longer  voyages  could  be  attempted  by  establish- 
ing supply  stations.  As  the  dirigible  could  land  in  a 
limited  area,  the  pioneering  trip  of  the  dirigible  would 
be  less  hazardous  than  that  of  the  airplane. 

The  weak  point  of  the  dirigible  is  the  difficulty  of 
adequately  protecting  it  at  terminals.  Some  kind  of 
a  structure  would  be  required,  at  least  at  the  starting 
terminal,  and,  where  established  service  ensues,  also  at 
the  distant  terminal.  Unlike  the  airplane,  the  dirigible 
could  travel  at  night.  The  expense  of  a  terminal  shed 
would  be  almost  prohibitive. 

Probably  the  most  vital  question  would  be  the  one  of 
safety,  and,  after  that,  the  cost.  The  construction  of 
both  airplanes  and  dirigibles  has  advanced  to  the  point 
where  both  types  are  safe  structurally  and  mechanically 
for  normal  conditions.  The  danger  lies  in  operation  and 
abnormal  weather  conditions.  Experienced  operators 
could  undoubtedly  be  obtained,  and  by  confining  actual 
flying  to  periods  when  weather  conditions  are  suitable 
the  risk  could  be  minimized.  Transportation  through 
the;  air  would  probably  never  be  as  safe  as  ordinary 
travel.  Hidden  defects  in  mechanical  equipment  might 
easily  force  landing  in  unsuitable  and  dangerous  places ; 
particularly  so  where  it  is  proposed  to  use  such  devices 
over  mountainous  country,  as  would  most  certainly  be 
required  in  prospecting.  A  highly  specialized  class  of 
skilled  labor  would  have  to  be  employed,  and,  for  service 
over  a  long  period,  an  organization  with  headquarters 
and  repair  shops  would  be  necessary. 

The  cost  of  operation,  as  previously  indicated,  would 
be  high,  but  in  the  aggregate  it  is  doubtful  if  it  would 


exceed  the  cost  of  trails  or  roads.  A  100-mile  trail  at 
$500  per  mile  would  equal  $50,000 ;  a  wagon  road  of  the 
.-^ame  length  at  $2,000  per  mile  would  be  $200,000.  Road 
and  trail  cost  would  of  necessity  be  comparatively  fig- 
ured in  any  actual  case.  Considering  the  saving  in  time, 
as  pointed  out  before,  the  number  of  cases  where  flying 
machines  could  be  used  for  prospecting  and  development 
would  not  be  negligibly  small. 

Already  the  airplane  is  a  common  sight  in  the  oil 
fields  of  the  West,  and  the  skies  of  California  are  never 
clear  of  its  gauzy  wings.  It  has  conquered  the  Atlantic 
and  is  about  to  venture  the  Pacific  for  a  $50,000  prize. 
It  has  flown  from  England  to  Australia,  and  is  even 
now  on  its  way  from  Cairo  to  the  Cape  of  Southern 
Africa.  Airplanes  are  no  dream;  they  are  one  of  the 
hardest  of  hard  facts;  they  are  the  carriers,  the  fleet 
messengers,  the  fighting  wasps  and  the  unconquerable 
servants  of  man,  who  has  created  and  harnessed  them. 
Soon  they  will  swarm  in  every  sky,  and  the  mining  man 
who  has  not  adopted  them  for  his  purpose  will  compare 
with  the  farmer  who,  on  his  way  to  market  with  his 
horse-drawn  produce,  is  passed  by  the  other  chap  in  the 
motor  truck,  on  his  way  home  with  the  cash  in  his 
pocket. 

A  Useful  Mine  Cart 

By  Douglas  Lay 

Written  exclusively  £or  Engineering  and  Mining  Journal 

AT  MINES  in  mountainous  regions  trucking  of  mis- 
L  cellaneous  supplies  over  the  surface  trails  from 
one  point  to  another  is  inevitable.  The  conditions 
are  generally  such  that  it  is  hardly  possible  to  avoid 
this,  and  at  least  one  light  horse  or  mule  is  kept  for  the 
purpose.  The  "go-devil"  is  the  conveyance  used.  This 
is  excellent  in  the  winter,  but  a  clumsy  contrivance  in 
summer,  when  it  is  preferable  to  use  a  small  cart.  A 
very  serviceable  cart  can  be  readily  made  by  any  mine 
blacksmith  out  of  a  couple  of  diamond  trommel  spiders, 
a  few  2-in.  planks,  and  some  li-in.  pipe.  Strap-iron 
bands,  about  3  in.  wide,  are  shrunk  on  over  the  spiders 
to  form  tires. 
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CONSTRUCTION  DETAILS  OF  MINE  CAKT 

The  body  of  the  cart  is  made  of  2-in.  plank  of  any- 
desired  size.  The  shafts  are  made  of  pipe,  bent  twice 
at  right  angles,  such  that  the  end  extensions  of  the  pipes 
form  the  frame  on  which  the  body  of  the  cart  rests,  and 
to  which  it  is  bolted  by  U-bolts,  as  shown  in  the  figure. 
A  piece  of  2-in.  plank  is  spiked  to  the  bottom  of  the 
body,  between  the  pipes,  in  the  center,  and  a  suitable 
axle  is  attached  by  U-bolts,  which  extend  through  the 
two  thicknesses  of  plank.  A  piece  of  strap  iron,  A  x  2 
in.,  is  bolted  to  the  front  of  the  cart,  close  to  the  top, 
and  behind  the  pipes.  An  I-bolt  through  this  serves  for 
attachment  of  a  whiffletree.  The  dimensions  may  be 
varied,  but  for  a  small  horse  or  mule,  the  length  of 
shafts  should  be  about  54  ft.  and  the  distance  between 
shafts  3  ft. 
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The  Birdman's  Views  of  Dredging 


TUBA  RIVER  VALLEY,  CALIFORNIA.  AS  SEEN   FROM   AN    Al/mi   iiK    iih     6.00n    FT. 


COLD  DREDGING  ON  THE  FEATHER  RIVER.  CALIFORNIA.     THE  DREDGE  IS  CLEARLY  41IST1NGI'ISHED 

IX  THE  LEFT  FOREGROUND 
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SNAPPED  FROM   AN  ALTITUDE  OF   6,200    FT.      NOTICE   THE   DREDGE  IN  THE  UPPER  LEFT  HAND  CORNER 


IjKb.Jj.jH.   AREA    li\    YUliA    RIVLH    VALLEY,    AS   VIEWED    FROM   AN   ALTlTLiDL   Ul-    .t.5""    tT. 
The  poker-thip  appparance  has  been  produced  by  the  stackers  of  the  dredge,  which  discharge  the  gravel  in  curved  ridges,  each  district 

ridge   (poker-chip  edge),  representing  an  advance  to  a  new  digging  position. 
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Primitive  Smelting 


•Old-Time   Metallurgists  Achieved  Fairly  Satisfactory  Results  by  Means  of  Simple  Apparatus 
And   Methods — A  Treadmill  Blast  Furnace — Ancient  Type  of  Smelter 
'  Stil!  Practicable  in  Remote  Districts 

By  C.  a.  Grabill 

,  Written  exclusively  for  Engineering  and  Minhir/  Jnurnal 


i ANYONE  who  has  been  interested  in  mining  in 
/A  Mexico  has  probably  had  his  attention  called  to 
^  X-  the  many  old  slag  dumps  dotting  old  or  abandoned 
■districts.  He  has  also  probably  sampled  a  number  of 
them,  only  to  find  in  most  cases  that  the  metallic  values 
are  too  low  to  warrant  shipping  and  re-treatment. 
There  are  exceptions  to  this  condition,  and  from  one 
•dump  on  the  site  of  the  old  city  of  San  Juan  Bautista, 
Sonora,  I  smelted  about  a  thousand  tons  that  contained 


NATIVE  BL.'VST  FURNACE 

nearly  2  per  cent  of  copper  and  about  10  oz.  of  silver  per 
ton.  Considering,  however,  that  the  old-time  metallur- 
gist who  made  that  particular  lot  of  slag  in  the  latter 
T)art  of  the  eighteenth  century  was  smelting  a  very 
Tiigh-grade  ore,  and  producing  bullion,  not  matte,  and 
that  the  slag  ran  40  per  cent  SiO,  and  20  per  cent 
AljO,,  I  cannot  see  that  there  was  any  reason  to  com- 
plain of  the  work;  in  fact,  I  would  not  care  to  try  that 
particular  slag  in  a  modern  water-jacketed  furnace. 

^  The  old  Mexican  dumps  are  usually  credited  to  "anti- 
guas,"  probably  because  that  seems  to  add  to  their 
attractiveness  for  the  prospective  buyer,  but  in  reality 
the  type  of  furnace  which  produced  them  has  not  yet 
disappeared,  and  as  late  as  1905  there  were  said  to  be 
sixty-eight  in  regular  operation  in  the  city  of  Matehuala 
alone. 

The  demoralization*  of  the  Mexican  transportation 
system  and  the  closing  of  a  number  of  the  smelting 
plants  doing  custom  work  have  revived  a  few  of  these 
old  furnaces,  and,  having  the  opportunity  of  watching 
one  in  operation,  I  present  some  pictures  of  the  in- 
stallation, thinking  that  perhaps  readers  of  Engineering 
and  Mining  Journal  may  find  the  description  interesting. 

The  primitive  furnace  and  the  metallurgist  with  his 
tools  are  shown  in  the  first  picture.  The  furnace  is  in 
blast,  and  has  just  been  tapped,  the  light  spot  on  the 
floor  being  the  hot  slag  and  lead  and  the  smooth  place  in 
the  wall  over  the  back  of  it  is  the  front  of  the  furnace. 

The  furnace  had  a  cross-section  one  foot  square 
■with  vertical  walls,  and  was  four  and  a  half  feet  from 
tap  hole  to  the  top.  The  walls  were  of  granite  blocks, 
the  front  section  being  built  separately,  so  that  it  could 
he  pulled  out  for  cleaning  and  repairs  at  the  end  of 


the  campaign.  Originally,  there  were  several  of  these  in 
a  row,  the  space  between  being  filled  in  with  rock  and 
adobe  brick,  flush  with  the  front  of  the  furnace,  as  is 
shown  in  the  picture.  There  was  no  chimney.  The 
top  of  the  furnace  was  open  to  the  room,  but  the  roof 
of  the  room  was  built  as  a  large  cone  terminating  in 
a  chimney,  which  caused  sufl!icient  draft  to  keep  the 
air  fresh. 

The  power  plant  is  shown  in  the  second  picture, 
though  the  power  house  was  too  small  to  permit  of  a 
photograph  that  would  show  the  whole  arrangement. 
The  blast  was  furnished  by  a  blacksmith's  bellows,  one- 
man  power,  which  delivered  the  air  to  the  furnace 
through  a  two-inch  hole  in  the  back  wall  of  the  furnace. 
A  spare  blower  is  leaning  against  the  wall  just  back 
of  the  man. 


THE  "BLOWER"  AND  "ENGINE" 
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At  another  plant  the  operator  had  arranged  two 
bellows  side  by  side,  and  stood  on  them  with  a  foot 
fastened  to  each,  supporting  himself  by  a  horizontal 
bar,  treadmill  fashion.  By  stepping  first  on  one,  then 
on  the  other  he  kept  up  a  more  constant  and  uniform 
blast  than  in  the  single-blower  type.  The  bellows  were 
not  connected  to  the  furnace,  but  the  nozzle  was  simply 
inserted  loosely  in  the  tuyere  opening,  so  that  there  was 
considerable  lost  blast  and  the  pressure  was  very  low. 

The  material  treated  was  a  high-grade  lead-silver 
ore,  and  was  prepared  for  smelting  by  careful  layering 
with  a  little  flux  and  some  old  slag  in  a  mix  bed  two 
or  three  feet  wide,  six  feet  long,  and  about  ten  inches 
deep.  Operations  were  continuous,  and  the  charge  con- 
sisted of  one  wash  basin  full  of  mix  and  one  full  of 
charcoal. 

The  lead  and  slag  were  tapped  into  a  small  circular 
forehearth  excavated  in  the  earth  floor  just  in  front 
of  the  tap  hole.  The  slag  was  chilled  by  throwing  water 
on  the  tap,  and  was  lifted  off  in  layers,  much  as 
Schnabel  describes  the  practice  in  some  of  the  German 
smelters.  When  sufficient  lead  was  accumulated  it  was 
tapped  into  another  basin  in  the  floor,  shaped  like  the 
pans  of  a  Kilker  matte  car. 

The  slag  was  thrown  outside,  to  be  sorted  for  any 
adhering   pieces  of  matte  or  metal,   and   then   broken 


'•PLANILJ^A"  USED  IN  WASHING  CRUSHED  SLAG  FOR  THE 

RECOVERY  OF  METALLIC  SHOTS  AND  PIECES  OF  MATTE 

CUPEL  HEARTH 

up  and  washed  on  a  planilla.  In  the  third  picture  the 
breaking  up  is  shown  in  the  upper  right  comer  and  the 
planilla  on  the  left.  The  operation  is  conducted  by 
placing  the  pounded  slag  on  the  upper  side  and  throwing 
water  over  it  with  a  scoop,  thus  washing  the  light 
clean  particles  to  the  lower  side  and  leaving  the  metallic 
shot  behind.  The  operation  is  not  nearly  so  crude 
as  it  appears. 

When  sufficient  lead  is  accumulated  it  is  cupelled 
in  the  small  furnace  shown  in  the  last  picture.  The 
photo  is  a  poor  one,  but  with  care  the  arrangement 
can  be  seen.  The  large  rectangular  mass  occupying 
the  right  half  is  the  fire  box.  It  was  wood-fired,  and 
the  light  spot  is  the  open  fire  door. 

The  lead  is  cupelled  in  the  small  reverberatory,  which 
Tvill  be  seen  to  be  about  half  the  size  of  the  fire  box. 
The  attendant  is  drawing  off  the  litharge  through  the 
small  circular  tap  hole  in  front  of  him,  the  shiny  mass 
on  which  he  rests  his  bar  being  the  litharge.  The 
litharge  is  shipped  to  Guadalajara,  Guanajuato,  or  else- 
where, for  use  as  a  glaze  in  the  pottery  industry,  and 
the  bullion  is  sold  as  opportunity  offers. 

Another  form  of  cupelling  furnace  has  a  roof  con- 
sisting of  two  concentric  hemispheres  of  clay,  the 
flames  from  the  fire  passing  first  through  the  laboratory 


and  then  through  the  space  between  the  two  shells, 
finally  escaping  from  a  chimney  on  top.  The  object 
is,  of  course,  to  conserve  heat  by  reducing  radiation 
losses,  and  as  a  means  of  attaining  high  temperatures 
with  poor  fuel  is  not  without  merit. 

The  capacity  of  these  furnaces  is  about  one  ton  per 
twenty-four  hours,  and  they  are  not  expensive  to  build. 
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NATIVE    SMELTERY   IN  MATEMALA,    S.   L.    P.,    MEXICO 

The  crew  operating  the  one  described  consisted  of  a 
metallurgist,  an  assistant,  and  three  laborers. 

At  various  times  advertisements  have  appeared  of 
small  water- jacketed  furnaces  for  prospectors.  Their 
day  has  pretty  well  passed,  if  it  ever  existed,  but  it 
does  seem  as  if  these  adobe  furnaces  can  still  be  used 
in  out  of  the  way  places  with  a  reasonable  amount  of 
success,  even  if  they  have  to  be  built,  like  the  modern 
concentrator,  on  the  unit  system. 


Handling  Stull  Timbers 

Stull  timbers  are  frequently  of  inconvenient  length, 
and  facilities  for  handling  them  rapidly  at  the  shaft 
mouth  are  essential.  An  efficient  arrangement  will 
save  time  and  materially  I'educe  the  cost  of  handling. 
At  the  Belmont  mine  in  Tonopah,  Nev.,  the  timbers 
are  laid  at  right  angles  to  the  major  axis  of  the  shaft, 
one  end  being  supported  by  a  train  of  rollers,  which 


SHAFT    COLLAR.    BELMONT    MINE.    TONOPAH.    NEV. 

are  shown  in  the  photograph.  When  a  cage  is  ready 
to  be  loaded,  the  timbers  are  easily  pulled  to  the  cage, 
ready  for  up-ending.  The  rollers  are  supported  at  short 
intervals  so  that  each  will  move  independently. 


ft28 


Engineering    and    Mining    J  o  i:  r  n  a  l 


Vol.  109,  S'o.  Ifj 


EARLY    DAYS    IN    GOLDFIELD.    NEV.      LESSEES    ON   THE    JTMliO    CLAIM 
Old-time  prospectors,  Harry  Stimler  and  William  Marsh,  discovered   lioat  gold  on  Columbia   Alountain,  north  of  the  point  sliown   In 
the  picture.     On  May  24.   1903.  the  Combination   lode  was  located   and  frold  ore  soon  afterward  discovered. 


Systematic  Prospecting 


Employment  of  Experienced  Geological  Engineers,  in  Connection  With  Well -Trained  Younger 
Engineers,  Operating  Under  an  Organization  Well  Financed,  Is  Believed 
Necessary  To  Maintain  the  Supply  of  Mines 

By  Wilbur  H.  Grant 

Written  exclusively  for  Engineering   and   Minin/j  .Joiit-itnl 


PROSPECTING  is  a  necessity  to  the  mining 
industry.  It  is  not  the  romantic  occupation  of  a 
visionai-y  miner  to  acquire  great  riches  with  little 
effort.  In  the  economics  of  the  world  there  are  two 
basic  industries  upon  which  most  activities  of  life 
depend.  Without  either  of  these,  the  present  methods 
of  living,  as  they  are  found  in  organized  society,  could 
not  exist.  The  industries  are  agriculture  and  mining. 
Prospecting  for  ore  is  the  first  step  in  mining. 
Following  prospecting  comes  exploration,  development, 
mining,  transportation,  milling,  smelting,  marketing, 
and  manufacturing.  All  succeeding  steps  depend  upon 
first  finding  the  ore.  Let  mankind  express  a  need  for 
anything  made  from  an  inorganic  substance,  and  the 
first  call  is  for  the  prospector  to  find  the  raw  material. 
Why,  then,  should  not  the  finding  of  such  raw  material 
in  nature  be  organized  so  that  results  can  be  obtained 
with  the  greatest  eflficiency?  Why  should  the  finding  of 
the  ore  be  given  less  well-directed  thought  than  the 
other  steps  in  the  process  of  delivering  the  finished 
product? 

Inherent  in  man  there  is  a  gambling  spirit,  the  desire 
to  take  a  chance.    This  gambling  spirit  manifests  itself 


in  varying  degrees  in  different  individuals.  Its  influ- 
ence in  the  same  individual  varies  in  intensity  at 
diffei'ent  times.  Prospecting  is  one  way  in  which  this 
spirit  manifests  itself  in  some  men.  Since  the  be- 
ginning of  recorded  history,  there  has  been  a  desire  in 
man  to  find  metals  and  other  inorganic  substances.  The 
reasons  for  this  are  legion,  and  self-evident.  Each  man 
who  prospects  has  his  own  individual  incentive, 
whether  it  is  clearly  formulated  in  his  mind  or  not. 

Most  prospecting  has  probably  been  done  by  miners 
who  have  been  devoting  more  or  less  of  tl^ir  time  to 
that  business.  The  way  in  which  the  miner  carries  out 
his  prospecting  is  determined  by  his  own  particular 
ideas  formulated  through  the  preceding  years.  His 
preparations  for  prospecting  are  usually  incomplete.  He 
does  not  accurately  know  the  rocks  and  minerals  in  all 
their  forms.  He  has  to  be  guided  by  the  limited  knowl- 
edge he  has  gained  in  the  particular  camps  where  he 
has  worked.  The  methods  which  he  uses  are  usually  as 
inefficient  as  one  would  ordinarily  expect  methods  to  be 
when  formulated  by  men  of  a  similar  degree  of  train 
ing  in  other  businesses.  It  is  commonly  the  case  that 
the  prospector  answers  the  "call  of  the  wild,"  an  in- 
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definable  passion  in  man ;  and  frequently  he  desires 
more  to  find  the  ore  than  to  possess  the  riches  which 
follow  from  finding  it.  If  all  the  facts  could  be  sum- 
marized, it  would  probably  be  found  that  the  number  of 
successes  following  such  efforts  are  almost  nil  compared 
with  the  number  of  failures. 

Occasionally  a  prospector  makes  a  "strike."  Imme- 
diately following  a  "strike,"  there  is  a  "rush"  of  other 
prospectors  to  the  district  where  the  "strike"  has  been 
found.  The  personnel  of  such  a  rush  is  often  a  polyglot 
of  men  and  women.  A  large  number  of  such  people  are 
tenderfoot  prospectors,  who  have  never  knowTi  anything 
whatever  about  mining,  but  have  been  attracted  to  the 
district  by  the  surcharged  atmosphere,  which  has 
excited  beyond  their  control  their  sense  of  romance 
or  desire  for  wealth.  Following  or  accompanying  these 
numerous  kinds  of  people,  who  intend  to  do  the  real 
prospecting,  are  abundant  parasites  on  society,  who 
expect  to  make  more  from  the  good-  and  ill-fortune 
of  the  real  prospector  than  from  doing  any  actual 
prospecting  themselves.  The  net  results  of  such  rushes 
are  strikingly  a  multiplication  of  effort  and  inefficiency 
in  all  activities.  The  experience  derived  has  been,  and 
probably  always  will  be,  fine  subject  matter  for  fiction 
as  illustrations  of  the  primitive  human  passions. 

More  conservative  incentives  for  prospecting  are  the 
economic  needs  of  political  units  to  make  each  unit 
self-supporting  in  times  of  war  and  the  higher  price  of 
metals.  An  example  of  the  latter  is  presented  in  the 
case  of  chrome,  tungsten,  manganese,  and  pyrite  during 
the  war,  and  in  the  high  price  of  silver  at  present. 
Prospecting  which  has  been  brought  about  by  these 
incentives  has  been  conducted  along  more  rational  lines. 
As  long  as  there  is  an  abundance  of  metals  and 
materials  in  developed  reserve,  there  will  probably  be 
the  same  lack  of  system  in  prospecting  for  new  ore 
deposits  as  there  has  been  in  the  past.  When  the  pres- 
ent deposits  approach  exhaustion,  there  will  be  an 
increasing  tendency  to  place  prospecting  on  the  same 
systematic  basis  as  other  branches  of  mining.  As  that 
time  approaches,  necessity  will  force  mining  men  to 
lay  plans  to  meet  the  situation.  Far-sighted  investors 
will  inaugurate  new  systematic  methods  to  avoid  waste 
of  time,  effort,  and  money,  and  to  receive  benefits  from 
such  efforts  before  urgent  necessity  forces  them  to  it. 

Prospecting  Problems  Difficult  To  Define 

The  line  of  demarcation  between  exploration  and 
prospecting  is  not  sharp.  Exploration  usually  includes 
the  steps  taken  in  developing  into  mines  the  mineral 
deposits  which  have  been  found  by  prospectors.  Pros- 
pecting is  the  finding  in  virgin  country  of  mineral 
deposits  which  are  capable  of  being  developed  into 
mines.  On  account  of  the  close  relationship  between 
these  two  branches  of  mining,  a  prospector  often 
performs  both  functions. 

The  experience  of  exploration  companies  has  been 
that  about  one  mineral  deposit  in  400  coming  to  their 
attention  has  developed  into  a  productive  mine.  The 
average  success  of  prospectors  has  been  in  a  much  lower 
ratio  than  this.  As  a  consequence,  the  problems  of  the 
prospector  are  difficult  to  define.  The  chances  of  finding 
mineral  deposits  which  can  develop  into  mines  are  few. 
There  is  no  infallible  method  of  finding  them.  All  that 
can  be  done  is  to  assemble  existing  facts  and  give  them 
to  a  capable  individual  to  work  out  a  method  of  proce- 
dure best  calculated  to  find  mineral  deposits  with  the 


least  energy,  time,  and  expense.  Even  with  the  best  of 
methods,  the  desired  results  may  not  be  forthcoming. 
That  is  the  chance  that  all  interested  will  have  to  take. 
The  best  that  can  be  done  is  to  adopt  what  appears  to 
be  the  most  feasible  method  when  starting  the  work, 
and  profit  by  experience  as  the  work  proceeds. 

The  prospector  has  to  contend  with  most  diflHcult 
transportation  problems  in  the  roughest  kind  of  country. 
He  must  endure  extremes  of  climate  and  solve  problems 
of  shelter.  All  of  these  entail  time-consuming  routine. 
He  first  has  to  find  the  country  favorable  for  deposits, 
as  most  of  the  earth's  surface  contains  no  mineral 
deposits  of  commercial  value.  He  has  then  to  discover 
the  mineral  in  the  district  when  he  has  found  promising 
country.  This  is  also  a  difficult  problem,  in  itself,  as 
much  of  the  favorable  country  is  covered  with  soil  and 
vegetation,  which  obscures  the  mineral  in  place.  After 
finding  the  mineral,  the  prospector  is  under  the  neces- 
sity of  determining  whether  it  is  of  the  right  character 
to  develop  into  sufficient  quantity  and  high  enough  in 
grade  to  be  of  commercial  value.  The  obstacles  he  has 
to  overcome  are  so  numerous  and  difficult  that  he  cannot 
be  expected  to  find  profitable  deposits  in  a  short  period 
of  time. 

A  prospecting  enterprise,  to  be  successful,  must  be 
organized  in  such  a  way  as  to  continue  over  several 
years  without  discouraging  the  organizers  if  commer- 
cial deposits  are  not  found  promptly.  SuflScient  finances 
should  be  available  so  that  the  field  man  will  not  be 
handicapped  in  any  of  the  work  he  has  to  do.  In  other 
words,  the  actual  prospecting  is  of  greatest  value  to  the 
organizers,  so  that  all  arrangements  should  be  made  to 
cut  the  routine  efforts  of  the  field  man  to  a  minimum. 
Persistence  is  also  a  necessity  for  success. 

Factors  of  Successful  Prospecting 

If  any  man  wishes  a  suit  of  clothes,  it  is  natural  for 
him  to  engage  a  tailor  to  make  it.  If  there  is  some- 
thing the  matter  with  his  eyes,  he  consults  an  oculist 
and  not  a  physician.  If  he  wishes  to  organize  a  cor- 
poration, he  engages  a  corporation  lawyer,  and  not  a 
lawyer  in  general  practice.  In  each  of  these  cases,  as  a 
rule,  the  lower  the  price  he  pays  the  cheaper  the  result. 
The  same  accepted  business  principles  should  guide 
organizers  when  they  attempt  to  systematize  prospect- 
ing. The  organizers  should,  therefore,  not  go  to  a 
miner  to  direct  the  field  work,  as  the  miner's  knowledge 
may  be  and  usually  is  limited,  and  his  experience  is 
local.  He  should  not  go  to  young  men  just  out  of 
college,  as  they  have  theory  but  little  experience.  He 
should  not  go  to  college  professors,  as  such  professors 
are  supposedly  more  inclined  toward  research,  and  are 
less  likely  to  have  a  commercial  point  of  view.  He 
should  not  even  go  to  a  general  mining  engineer,  as  that 
individual's  knowledge  of  mining  costs  is  often  greater 
than  his  knowledge  of  ore  deposits.  The  most  logical 
thing  for  the  organizer  to  do  is  to  go  to  the  geological 
engineer,  whose  life  work  has  been  devoted  to  finding 
orebodies  of  commei-cial  value.  Such  a  man  knows  the 
theories  of  ore  deposits,  and  their  distribution  and  is 
familiar  with  the  cold-blooded  point  of  view  of  the 
intending  investor.  The  greater  the  experience  of  a 
geological  engineer,  the  more  capable  he  is  of  organ- 
izing and  directing  prospecting  to  get  the  results  that 
the  investor  seeks — that  is,  the  finding  of  mineral 
deposits  capable  of  being  converted  into  profitable  mines. 
The  geological  engineer  possesses  an  intimate  knowl- 
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edge  of  the  way  ore  occui's  in  the  earth's  crust.  He 
knows,  or  should  know,  the  detailed  characteristics  of 
numerous  widely  scattered  mining  districts  as  a  result 
of  his  personal  observation.  As  a  rule  he  will  know 
mining  men  who  are  familiar  with  other  camps  which 
he  himself  has  not  visited  and  from  whom  he  can  get 
reliable  data.  He  knows  the  geological  literature,  and 
how  to  find  in  the  mass  of  it,  with  the  least  effort,  the 
information  he  most  needs.  He  is  often  familiar  with 
the  qualifications  of  many  younger  men,  who  would  fit 
in  advantageously  with  the  routine  of  the  work.  Such 
a  man  should  have  a  geological  imagination  well 
developed,  but  an  imagination  guided  by  practical 
experience.  He  should  have  good  judgment,  so  as  not 
to  waste  time,  though  he  will  not  overlook  possibilities. 


thought  to  let  the  worker  share  in  the  profits  derived 
from  his  work;  to  make  the  technician  in  an  organiza- 
tion an  officer  of  the  company  and  a  member  of  the 
e.xecutive  council  which  decides  the  policies  of  the 
organization ;  that  business  methods  require  that  an 
organization  be  built  up  around  the  particular  char- 
acteristics and  qualifications  of  the  individuals  com- 
posing the  organization,  rather  than  to  try  to  find 
individuals  who  will  fit  into  a  theoretical  plan  of 
organization. 

In  addition  to  the  foregoing  factors,  the  resources  of 
the  investors,  political,  conditions  in  the  country  to  be 
prospected,  the  character  of  the  metals  or  materials 
sought  and  their  market  prices  (reflecting  man's  need 
for  the  commodity)   must  be  considered.     These,  how- 


EARLY  DAYS  IN  GOLDFIELD.  NEV. 
In  the  distance  is  the  Combination  mine,  the  first  important  development.     In  tlie  foreground  are  lessees'  shafts 


He  should  have  a  knowledge  of  nature,  so  as  to  be 
able  to  utilize  her  products  and  work  with  her  forces 
rather  than  against  them.  Above  all,  he  should  have 
that  indefinable  power  which,  for  want  of  an  accurate 
term,  can  be  called  the  instinct  for  finding  ore. 

In  addition  to  finding  the  man  qualified  to  organize 
prospecting  inve.stigations,  the  investor  should  make  it 
sufl!iciently  attractive  to  induce  such  a  man  to  undertake 
the  work.  Here  the  knowledge  of  psychology  will  have 
an  important  bearing.  It  can  be  assumed  that  a  man 
of  this  kind  will  be  willing  to  take  the  chance  of  placing 
his  knowledge  and  time  against  the  investor's  money. 
It  can  also  be  assumed  that  he  will  not  be  rich,  so  that 
it  will  be  necessary  to  furnish  him  and  his  field  as- 
sistants with  funds  for  all  necessary  expenses,  and  to 
provide  a  nominal  salary  to  cover  the  necessary  personal 
obligations  of  each. 

It  seems  to  be  the  tendency  of  present-day  economic 


ever,  would  tend  to  effect  only  the  detail  of  the  general 
scheme  of  systematic  prospecting. 

The  business  of  mining  is  increasingly  showing  the 
desirability  of  systematic  prospecting,  even  though 
there  are  sufficient  reserves  already  developed  to  meet 
practically  all  present  needs.  The  probabilities  are  that 
the  future  will  show  the  necessity  for  systematic  pros- 
pecting. While  the  idea  of  systematic  prospecting  is 
developing,  it  is  worth  while  to  offer  constructive 
suggestions  regarding  the  best  method  of  organizing  it. 
The  plan  presupposes  that  the  organizer  has  the  char- 
acteristics and  qualifications  already  described.  With 
different  material,  human  and  otherwise,  the  plans 
would  have  to  be  correspondingly  modified. 

The  first  step  in  organizing  systematic  prospecting 
is  for  the  interested  investors  to  select  a  geological 
engineer  to  direct  the  field  work.  This  should  be  done 
with  care,  as  much  of  the  success  of  future  activities 
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will  depend  on  his  personal  and  professional  character- 
istics and  qualifications.  After  the  engineer  has  been 
selected  he  should  be  given  as  free  a  hand  as  possible  in 
directing  the  field  activities.  He  should  lead  in  dis- 
cussing plans  for  organizing  the  work.  Some  of  the 
questions  which  will  have  to  be  initially  decided  are: 
The  kind  of  metals  or  materials  desired ;  the  territory  in 
which  the  prospecting  is  to  be  done;  the  time  necessary 
in  which  to  do  the  work;  the  amount  of  capital  neces- 
sary to  finance  it ;  the  plan  of  organization  for  financing 
the  work ;  the  plan  of  conducting  the  field  work. 

The  members  of  the  conference  should  make  the 
geological  engineer  manager  of  the  field  work  and  an 
officer  in  the  company,  particularly  a  member  of  any 
board  (of  whatever  name  it  may  be  called)  which 
decides  on  the  policies  of  the  organization. 

The  traditional  practice  of  prospecting  has  been 
developed  around  what  has  been  known  in  mining  par- 
lance as  the  "grub  stake."  By  this  method  the  investor 
puts  up  his  money  against  a  prospector's  time.  In  other 
words,  the  investor  gives  the  prospector  all  the  money 
he  needs  for  living  expenses,  but  no  salary.  The  usual 
and  customarj-  plan  of  sharing  in  the  results  of  the 
work  is  for  each  to  share  equally  in  the  profits  obtained 
from  whatever  is  found,  though  this  arrangement  is, 
of  course,  subject  to  modifications.  This  old  and  well- 
established  practice  can  be  incorporated  in  a  plan  of 
systematic  prospecting  in  the  following  manner: 

The  geological  engineer  will  agree  to  devote  his  whole 
time  to  the  work  of  the  organization  and  take  full 
responsibility  for  the  field  work,  the  investor  to  agree 
to  pay  a  minimum  living  salary  to  the  geological  engi- 
neer and  all  expenses  incurred  in  connection  with  the 
work. 

If  the  enterprise  fails  to  find  remunerative  deposits, 
the  investor  will  lose  what  money  has  been  advanced, 
and  the  geological  engineer  will  lose  the  time  which  he 
has  devoted  to  the  work.  If  the  enterprise  succeeds, 
the  investor  should  receive  all  net  profits  derived  from 
the  enterprise  until  all  the  money  he  has  advanced 
has  been  returned.  After  that,  the  investor  and  the 
engineer  should  share  equally  in  the  profits  of  the 
undertaking. 

The  plan  does  not  mean  that  half  of  the  profits  would 
go  to  the  geological  engineer  and  half  to  several 
investors,  as  the  geological  engineer  would  pi'obably 
organize  his  work  in  such  a  way  that  he  would  have  to 
share  his  half  with  his  field  assistants.  The  plan 
matches  money  equally  with  talent,  and  is  a  sound  basis 
for  getting  additional  profits  in  mining  for  the  man 
with  money,  as  well  as  wholesome,  enthusiastic  co- 
operation of  the  talent  in  this  particular  line.  For  the 
man  with  money  to  do  prospecting  himself,  or  for  him 
to  secure  a  low-priced  geologist  on  a  salary,  would  be 
like  the  same  man  doctoring  himself,  or  employing  a 
quack,  if  he  is  ill.  Where  life  is  involved  the  best 
services  are  the  cheapest.  Why  is  it  not  also  true  that 
the  services  of  a  man  with  the  best  qualifications  for 
prospecting  are  also  the  cheapest  for  getting  results? 

Systematic  field  prospecting  has  been  done  with 
astonishing  success.  Iron  deposits  in  Lake  Superior 
districts  and  Canada  have  been  found  by  the  use  of  the 
dip  needle  in  the  hands  of  trained  engineers.  Oil  in 
many  parts  of  the  globe  has  been  found  by  systematic 
pi'ospecting.  Other  examples  might  be  given  to  show 
its  practicability.  The  plans  which  I  suggest  are  not 
wholly  new.  The  suggestions  are  intended  to  crystallize 


some  of  the  best  practices  into  concrete  form.  Special 
methods  have  to  be  used  for  each  particular  type  of 
deposit.    However,  certain  principles  apply  to  all. 

Instead  of  using  the  prevalent  practice  of  sending 
out  inexperienced  men  to  do  scouting,  the  geological 
engineer  who  has  been  selected  to  direct  the  activities 
of  the  organization  should  himself  do  the  first  work  in 
locating  the  areas  favorable  for  detailed  study  and  pros- 
pecting. After  he  has  located  favorable  areas,  he  can 
place  his  younger  assistants,  who  have  already  been 
trained  by  him,  to  do  the  detail  work  in  the  area.  As 
each  group  of  assistants  completes  an  area,  they  can 
be  moved  to  another  one,  which  has  been  located  in  the 
meantime  by  the  geological  engineer.  If  the  assistants 
find  nothing  of  interest  in  an  area,  the  geological  engi- 
neer need  not  return  to  that  area.  If  the  assistants  do 
find  something  showing  possibilities,  the  geological 
engineer  can  return  to  the  area  and  devote  all  the  time 
necessary  to  determine  the  possibilities,  and  report  to 
the  organization,  with  recommendations  for  future 
operations. 

One  of  the  important  necessary  features  for  directing 
the  field  work  is  for  the  geological  engineer  to  work  out 
the  needful  details  as  that  work  progresses.  It  is 
assumed  that  the  geological  engineer,  as  directing  head 
of  actual  field  operations,  will  be  versatile  and  equal  to 
any  emergency  that  arises.  It  would  be  futile  to  go 
into  details  as  to  how  the  field  work  should  be  done. 
The  results  which  the  investors  desire  to  get  will  guide 
the  geological  engineer  in  outlining  the  details  of  that 
work  in  a  way  to  get  the  greatest  efficiency. 

The  problem  of  successful  prospecting  is,  needless  to 
say,  the  selection  of  the  right  man  to  manage  the  work. 


A  "Green"  Stone  in  Demand 
By  S.  H.  Hamilton 

The  makers  of  artificial  roofing  find  a  strong 
demand  for  greens.  Crushed  green  slate  has  been 
used,  but  is  not  bright  enough  and  soon  deteriorates. 
Epidote  rock  has  recently  been  used,  but  owing  to  the 
toughness  of  the  original  rock,  and  the  included  im- 
purities, the  most  objectionable  of  which  are  sul- 
phides, it  is  not  entirely  satisfactory'.  The  mill  that 
has  been  grinding  and  sizing  epidote  rock  for  the 
trade  at  South  Mountain,  Pa.,  has  been  burned,  and 
will  not  likely  be  rebuilt.  The  olivine  rocks  of  North 
Carolina  are  about  to  be  examined  for  their  suitability 
for  this  purpose. 

Wash  Day  Twice  a  Year 

A  phase  of  mining  practice  based  upon  the  degree 
of  patience  possessed  only  by  a  Mexican  is  reported  from 
Rich  Hill,  an  Arizona  eminence  wherefrom  in  1864 
some  hundred  of  thousands  of  dollars'  worth  of  nuggets 
and  coarse  dust  was  taken  by  the  Pauline  Weaver  party. 
The  gold  was  from  a  depression  on  the  peak  that  still 
is  combed  over  by  hopeful  prospectors.  One  of  the  lat- 
ter-day miners,  a  Mexican  of  long  residence  in  the 
locality,  has  evolved  a  scheme  of  gold  washing  in  which 
Dame  Nature  does  most  of  the  work.  He  dumps  the 
gravel  into  a  rocky  ravine  near  by  that  carries  a  torrent 
of  water  twice  a  year,  but  usually  is  dry.  Most  of  the 
material  is  washed  away,  and  the  gold  thereafter  is 
looked  for  in  natural  pockets  below.  The  process  is 
slow,  but  appears  to  provide  the  patient  one  with  enough 
for  beans  and  tobacco. 
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A  Pioneer  of  the  Coeur  d'Alenes 

At  the  recent  meeting  of  the  directors  of  the  Con- 
solidated Interstate-Callahan  Mining  Co.  in  New  York 
it  was  the  unanimous  decision  that  the  company  should 
discard  its  unwieldy  name,  both  as  a  matter  of  con- 
venience and  to  avoid  the  confusion  caused  by  the  ten- 
dency of  those  whose  time  is  too  valuable  to  say  the 
full  name  to  call  it  the  "Interstate"  and  others  the  "Cal- 
lahan." As  a  further  reason,  it  was  the  desire  of  the 
directors  to  honor  the  man  who  discovered  the  great 
zinc-lead  mine,  who  devoted  the  best  years  of  his  life 
to  its  development,  and  who  is  now  the  largest  individual 
stockholder  in  the  company,  James  F.  Callahan,  of  Wal- 
lace, Idaho.  Following  the  action  of  the  directors,  steps 
were  taken  at  the  annual  meeting  of  the  stockholders, 
which  was  held  on  April  12  at  Phoenix,  Ariz.,  to 
change  the  name  to  the  "Callahan  Zinc-Lead  Co.,"  a 
designation  that  will  at  once  be  distinctive  and  a  merited 
tribute  to  the  pioneer  prospector  of  the  Coeur  d'Alenes 
who  discovered  it  and  through  long  years  of  effort  made 
it  a  mine. 

What  Do  You  Think? 

Is  the  ouija  board  to  come  into  its  own  as  an  aid  to 
discovering  ore  deposits?  Divining  rods  and  similar  de- 
vices do  not  always  work,  but  there  should  be  no  such 
hitch  with  ouija.  The  advantages  of  it,  when  it  works, 
are  great.  The  money  saved  by  doing  away  with  fruit- 
less underground  prospecting  will  more  than  pay  for  the 
first  cost  of  installation.  Every  prospect  drift,  crosscut, 
raise,  or  shaft  that  is  avoided  means  money  for  the 
stockholders.  Money  saved  is  money  earned — money 
earned  means  dividends.  Furthermore,  think  of  the 
orebodies  now  passed  by  that  would  not  be  overlooked, 
if  ouija  were  employed.  Every  abandoned  mine,  pros- 
pect, or  hole  in  the  ground  presents  untold  possibilities, 
as  any  promoter  knows.  Ouija  at  once  shows  up  these 
possibilities.  Do  not  be  fooled.  You  won't,  if  you  use 
ouija.  Think  of  ore  that  has  been  missed  by  almost  a 
hair's  breadth,  as  it  were,  only  to  be  found  later  after 
the  bottom  had  fallen  out  of  the  metal  market?  Who 
would  own  the  Premier  today,  if  the  engineer  who 
skirted  the  body  so  nicely  with  his  tunnel  had  used  a 
little  ouija  on  it?  The  matter  is  one  that  deserves  cai-e- 
ful  consideration,  and  members  of  the  profession  are 
urged  to  express  their  opinion  on  it. 

(By  Sroliver  Lodge.) 

Amphibious  Amphibole 

There  is  something  euphonious  and  appealing  about 
the  mineralogical  term  "amphibole  asbestos,"  although 
the  unfortunate  buyers  of  stock  in  the  "New  Methods 
Moulding  and  Metals  Company"  have  probably  been 
too  much  fed  up  on  high-sounding  language  in  which 
the  merits  Cor  demerits)  of  their  investment  were 
couched,  to  thoroughly  appreciate  the  designation.  The 
machinations  of  this  recent  successful  camouflage  were 
brought  to  light  upon  the  arrest  of  one  Earl  Victor 
Broughton  von  Brandenburg,  who  has  been  sentenced 
to  a  term  of  three  years  and  six  months  at  Sing  Sing. 
In  advertisements  and  circulars  this  concern  was  repre- 
.sented  as  the  owner  of  an  alleged  asbestos  mine  at 
Tompkinsville,    S.    I.      Drawing   on   his    imagination — 


and  it  should  be  mentioned  that  Brandenburg  is  known 
as  a  "free  lance"  writer  under  the  7iom  de  plume  of 
Broughton  Brandenburg  (also  euphonious) — this  pro- 
moter also  hinted  that  gems  of  several  kinds  were  likely 
to  be  found  in  the  proximity  of  this  mine.  The  bubble 
burst  when  William  A.  Maxwell,  owner  of  the  property, 
returning  from  a  western  trip,  found  that  someone  had 
dug  a  hole  on  his  grounds  and  had  photographed  a 
group  near  the  "mine  shaft"  who  purported  to  be  the 
"operators  and  investors."  And  so  it  goes.  There 
is  no  closed  season  for  suckers. 

The  Old  Silver  King 

One  of  the  greatest  "specimen  mines"  ever  known  was 
the  old  Silver  King,  in  the  early  80's.  As  most  of  the 
wire  and  native  silver  specimens  were  worth  about  $10 
a  pound,  an  unfeeling  superintendent  denied  the  public 
access  to  the  dump.  So  there  was  evolved  the  .scheme 
of  subsidizing  one  of  the  teamsters  of  the  wonderful 
eight-mule  teams  that  hauled  the  ore  to  the  mill  at 
Pinal,  five  miles  distant.  At  certain  remote  spots  on 
the  road,  the  teamsters  would  often  throw  rocks  at  the 
leaders  of  the  mule  teams,  and  these  rocks  have  formed 
the  prize  foundations  of  many  a  southwestern  ore 
cabinet.  In  this  connection,  there  was  found  lately, 
near  the  Silver  King,  under  the  adobe  chimney  of  a 
cabin  under  repair,  a  substantial  box  filled  with  valuable 
specimens  of  wire  silver,  undoubtedly  buried  nearly 
forty  years  ago. 

Shamrocks  and  Malachite 

The  Verde  Copper  News,  of  Jerome,  Ariz.,  celebrated 
St.  Patrick's  Day  by  getting  out  a  twenty-eight  page 
"Republic  of  Ireland"  edition  printed  entirely  in  green 
ink.  The  only  inharmonious  note  in  this  number  was 
the  main  headline  of  the  news  section,  "Red  Radicals 
Seeking  Soviet." 

Star  Gazing 

A  new  star  has  been  discovered  in  the  constellation 
Sagittarius  by  a  member  of  the  Harvard  Observator>' 
staff.  Thus  another  world  of  geologic  problems  yet  to 
be  is  pointed  out.  But  many  of  earth's  mysteries  are 
open  secrets  in  the  stars,  and  there  are  those  who  stand 
ready  to  explore  the  limits  of  space  in  person  if  some 
vehicle  can  be  obtained.  The  other  day,  a  venturesome 
person,  finding  life  too  tame  since  the  armistice,  vol- 
unteered to  go  to  Mars  in  a  rocket,  provided  communica- 
tion with  the  planet  were  first  established  and  a  pre- 
liminary rocket,  as  a  range  finder,  were  landed  on  its 
surface.  Some  will  say  that  this  dare-devil  was  per- 
fectly safe  in  making  such  an  offer.  But  interstellar 
rapid  transit  may  some  day  be  an  accomplished  fact. 
Then  one  can  have  his  ticket  written  for  Archaean  time 
or  the  Glacial  Period  at  will.  Sportsmen  to  whom  earth 
has  grown  tame  may  hunt  the  Dinosaur  or  his  stellar 
equivalent  on  its  native  heath,  and  trilobite  Triarthurus 
Becki,  or  his  cousin,  may  be  found  at  home  by  all 
inquirers.  Man  will  cover  these  magnificent  distances 
with  the  speed  of  thought,  assuming  perhaps  an  astral 
form  to  do  so.  Space  will  then  be  explored  not  by  the 
study  of  photographic  plates  but  by  search  of  space 
itself.  The  first  exploi-er  will  be  a  sort  of  superman, 
but  in  the  course  of  time,  as  wandering  around  the  uni- 
verse becomes  commoner,  earth's  itinerant  optimist,  the 
prospector,  will  find  a  wider  field  than  he  has  ever  had 
before. 


The    Montanans   are   nervy    people.      Now    they    are 
drilling  in  the  Devil's  Dome! 
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Oil  and  Gas  Seepage 

"Your  opinion  on  an  oil  and  gas  seepage  tliat  I  discovered 

in  the  northwestern  part  of County,  Ariz.,  is  desired. 

While  on  a  prospecting  trip,  I  noticed  along  an  old  wagon 
road  black  greasy  spots,  and,  upon  investigation,  saw  vapor 
coming  out  of  the  ground  which  smelled  like  oil.  I  traced 
those  spots  for  a  mile  or  more  across  the  formation,  and 
one  spot  in  particular  measured  96  ft.  across.  I  am  not 
conversant  with  oil  geology,  and  would  like  information 
on  the  surface  indications  of  oil.  The  rocks  in  the  vicinity 
are  highly  stratified,  quartz,  shales  and  sandstone  predomi- 
nating. In  the  early  morning  or  evening  the  smell  of  oil 
is  very  distinct." 

The  "indications,"  such  as  they  are,  should  be 
regarded  critically,  to  determine  if  they  are  not  possibly 
of  artificial  origin.  If  artificial  origin  is  impossible, 
the  alleged  spwts  should  be  tested  to  determine  whether 
soluble  hydrocarbons  or  merely  carbonaceous  matter 
is  present.  Bituminous  or  carbonaceous  matter  does  not 
necessarily  indicate  oil  in  commercial  quantities.  Dorsey 
Hager,  in  his  "Practical  Oil  Geology,"  says: 

"Oil  signs,  such  as  seepages,  brea  beds,  and  'gas 
shows,'  may  or  may  not  occur  in  a  region  that  contains 
oil  in  commercial  quantities.  If  the  oil-bearing  forma- 
tions are  thickly  covered  with  alluvium  or  other  non- 
productive beds,  oil  may  not  appear  at  the  surface, 
though  the  underlying  structure  may  be  favorable  to 
the  accumulation  of  oil.  One  may,  however,  find  oil  in 
springs,  or  staining  the  small  streams  that  cut  through 
oil  sands.  Oil-stained  rock  and  'gas  shows'  are  favor- 
able signs. 

"Light  gravity  oils  do  not  form  heavy  asphalt  beds, 
as  the  constituents  are  readily  washed  away  by  water. 

"The  best  places  to  look  for  evidences  of  oil  are  in 
the  beds  of  gullies  and  canyons,  and  on  the  steep  ero- 
sion— scarps  or  cliffs  that  occur  in  many  regions.  Old 
mines  and  water  wells  are  all  good  places  to  search  for 
oil  and  gas  indications,  especially  where  the  oil  rises  on 
top  of  the  water. 

"Cautions — Investigators  have  many  times  been 
called  to  regions  where  iron  and  manganese  oxides, 
black  alkali,  or  vegetable  stain  was  thought  to  be  oil. 
Sometimes  gas  escaping  from  springs  gives  clues  to 
petroleum.  Be  sure,  however,  that  the  gas  will  burn,  as 
many  non-hydrocarbon  gases,  such  as  sulphur  dioxide 
and  carbon  dioxide,  are  non-combustible.  Marsh  gas 
from  old  lake  beds  has  many  times  been  considered  a 
good  sign  of  petroleum  and  led  to  oil  excitement,  but 
marsh  gas  occurs  in  many  regions  where  petroleum 
does  not  exist. 

"Sometimes  oil  sands  are  almost  white,  due  to  sulphur 
stains,  and  one  would  scarcely  suspect  them  to  contain 
petroleum.  Dig  into  such  beds  a  few  inches  and 
chocolate,  greenish,  brown  or  black-colored  oil  sand  may 
appear."       ♦ 

Louis  S.  Panyity  says  in  his  book  "Prospecting  for 
Oil  and  Gas": 

"Seepages — In  the  course  of  field  work  one  should 
always  be  on  the  lookout  for  seepages  of  oil  and  gas. 
In  a  countrj'  not  previously  prospected,  and  where  the 
geological  horizons  are  not  well  known,  seepages  are  of 


great  value  in  determining  the  possible  oil  and  gas- 
bearing  horizons.  Seepages  may  be  either  at  the  out- 
crop of  the  strata  or  may  be  at  a  fault,  and  thus  in 
each  case  the  conditions  under  which  a  seepage  is  found 
should  be  determined.  Seepage  may  be  from  shale,  and 
is,  therefore,  important  only  in  determining  the  possible 
source  from  which  oil  may  migrate  into  a  suitable 
reservoir.  A  seepage  at  the  outcrop  might  indicate 
that  the  stratum  is  petroliferous,  and  in  following  the 
stratum  down  the  dip  away  from  the  point  of  seepage 
and  under  good  structure  it  may  become  a  good  pros- 
pect. If  the  outcrop  is  well  sealed  by  the  residue  of 
evaporated  oil.  the  latter  may  be  found  close  to  the 
outcrop.  A  change  in  the  lithological  character  of  a 
rock  may  also  permit  accumulations  a  short  distance 
away.  There  are  a  great  many  pools  so  located,  near 
the  outcrop,  and,  although  generally  small,  yet  com- 
mercially valuable,  as  they  are  shallow  and,  therefore, 
not  expensive  to  operate.  Outcropping  sands  may  be 
analyzed  to  determine  the  presence  of  oil,  by  treating 
a  crushed  sample  with  ether;  the  hydrocarbons,  if 
present,  will  be  in  solution,  which  upon  evaporation 
will  show  an  oil  ring  as  a  residue.  Dark  and  black  color 
will  indicate  an  oil  containing  asphalt  for  a  base,  and  a 
light  color  indicates  paraffin. 

"Do  not  be  misled  by  floating  of  iron  stain  upon 
water.  To  the  casual  observer  it  is  similar  to  a  film 
of  oil,  but  it  is  only  iridescent  films  of  iron  hydroxide. 
The  two  may  be  distinguished  simply  by  disturbing 
the  film,  and  if  it  is  iron  stain  it  will  break  into 
irregular  pieces,  but  in  case  of  oil  it  will  make  round 
patches  and  will  easily  'run-together'  again.  Many  use- 
less oil  excitements  have  been  caused  by  the  finding  of 
such  an  oil  seep." 

In  oil  prospecting,  it  should  be  noted  that  though 
seepages  and  other  indications  are  of  importance,  the 
presence  of  sedimentary  formations  belonging  to  geo- 
logic epochs  which  have  been  found  favorable  for  oil 
elsewhere  are  of  equal  if  not  of  greater  importance. 


Testing  Ores  and  Minerals 

"I  am  sending  you  under  separate  cover  a  sample  of 
mineral.  Please  advice  me  as  to  the  value  and  possible 
market  for  this  mineral." 

Most  of  our  readers  appreciate  the  fact  that  it  is 
out  of  the  question  to  maintain  a  chemical  laboratory  as 
an  adjunct  to  an  editorial  office.  It  is  also  known  to 
experienced  mineralogists  that  confirmatory  tests,  both 
physical  and  chemical,  are  essential  for  the  accurate 
determination  of  most  minerals.  There  are  ajiumber  of 
common  minerals  which  can  be  determined  out  of  hand, 
as  it  were,  but,  despite  this  fact,  we  have  made  it  an 
invariable  rule  hot  to  determine  mineral  specimens,  and 
have  followed  the  practice  of  referring  such  inquiries 
to  chemists,  assayers,  or  to  state  organizations  that 
exist  in  many  of  the  Western  states.  In  the  Annual 
Review  number  of  the  Engineering  and  Mining  Journal. 
on  page  208,.  you  will  find  a  list  of  state  geologists  to 
whom  you  can  dii-ect  an  inquiry  and  from  whom  you 
will  get  information. 
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Oil-Field  Water  Problems.'    Part  I 

Chemical  Analyses  Play  Important  Role  in   Determining  Source  of  Underground  Waters  and 
Enable  Production  Engineers  To  Control  Water  Infiltration  Troubles  —  A  System 

Of  Chemical  Hydrology  Explained 

By  a.  W.  AMBROSE+ 


OPERATORS  in  many  oil  fields  have  recognized 
the  importance  of  a  knowledge  of  the  composi- 
tion of  the  waters  occurring  in  the  sands  under- 
ground, and  they  have  often  made  profitable  use  of  the 
results  of  water  analyses  as  factors  in  solving  oil-field 
production  problems.  Many  operators,  nevertheless, 
look  on  water  analyses  with  apparent  indifference.  Their 
skepticism  may  be  due  to  the  fact  that  the  usual  report 
of  a  chemical  analysis  of  water  has  been  a  bald  state- 
ment of  amounts  of  several  substances  or  parts  of  sub- 
stances contained  in  a  given  amount  of  the  water  ex- 
amined. In  other  words,  such  a  report  is  merely  a 
summarj^  of  substances  or  parts  of  substances,  telling 
nothing  of  their  effect  on  a  water  and  offering  nothing 
to  distinguish  the  items  from  one  another,  except  their 
names. 

Underground  waters,  like  surface  waters,  are  solu- 
tions of  several  inorganic  salts,  and  their  qualities  or 
characters  depend  on  the  chemical  nature  and  the  pro- 
portional amounts  of  the  substances  contained  in  them. 
A  solution  of  calcium  sulphate  is,  for  example,  hard  and 
saline;  one  of  sodium  sulphate  is  soft  and  saline.  A 
solution  of  sodium  carbonate  is  soft  and  alkaline ;  and  a 
solution  containing  both  sodium  sulphate  and  sodium 
carbonate  is  soft,  saline,  and  alkaline. 

By  simple  inspection  any  one  can  understand  that 
calcium  causes  hardness  in  waters,  and  that  sodium 
does  not;  sulphates  cause  the  property  of  salinity,  and 
carbonates  indicate  alkalinity.  The  properties  or  quali- 
ties of  solutions  containing  mixtures  of  salts  dissolved 
in  water  can  be  determined  as  accurately  as  can  those 
constituents  which  confer  these  properties  on  waters. 
Salinity  and  alkalinity  are  fundamental  properties  of 
natural  waters,  and  therefore,  if  the  chemist's  report 
of  an  analysis  of  a  water  is  intended  to  indicate  the 
kind  of  water  analyzed,  his  results  should  be  stated  in  a 
form  that  shows  the  relative  values  of  these  properties. 

A  system  of  chemical  hydrologj'  based  on  the  chemical 
nature  and  proportional  amounts  of  the  substances  dis- 
solved in  natural  waters  has  been  established  by  Chase 
Palmer.'  In  this  system,  water  analyses  are  inteiT^reted 
in  terms  of  the  properties  conferred  on  natural  waters  by 
the  inorganic  substances  dissolved  in  them.   The  results 


of  water  analyses  therefore  may  now  be  used  success- 
fully in  scientific  investigations  and  may  also  be  applied 
profitably  to  the  solution  of  certain  industrial  problems. 

In  a  chemical  survey  of  river  waters  of  the  United 
States,  Palmer  shows  the  close  relation  of  the  properties 
of  water  to  geological  formations.  He  traces  the  changes 
in  the  properties  of  river  waters  caused  by  changes  in 
type  of  rock  material,  and  discovers  the  manner  in  which 
the  water  of  an  inland  sea,  like  Lake  Erie,  is  modified 
by  the  river  waters  discharging  into  it  waste  brines 
from  the  numerous  oil  wells  of  northern  Ohio. 

By  means  of  the  reaction  properties  of  Western  stream 
waters,  Walton  Van  Winkle  has  made  valuable  contri- 
butions to  geology.  For  instance,  the  underlying  forma- 
tions of  the  southern  part  of  Puget  Sound  were  formerly 
supposed  to  consist  of  sedimentary  rocks.  Van  Winkle' 
observed  the  water  of  Wood  Creek  to  be  primary  alka- 
line, indicating  that  the  prevailing  rock  is  of  igneous 
origin.  The  evidence  of  his  water  analyses  suggests 
that  the  glacial  drift  in  the  basin  of  Wood  Creek  was 
derived  from  the  igneous  rocks  of  the  Cascade  Range 
and  not  from  the  sedimentary  rocks  of  the  valley  floor. 

The  properties  of  the  water  of  Wallowa  River  indi- 
cate that  the  prevailing  opinion  regarding  the  rocks  of 
northeastern  Oregon  is  erroneous.  The  rocks  were 
supposed  to  be  volcanic.  Van  Winkle'  found  the  water 
to  be  secondary  saline.  Secondary  salinity  is  character- 
istic of  sedimentary  formations,  and  he  was  thus  led 
to  suspect  that  in  the  upper  part  of  the  basin  calcareous 
rocks  would  be  found.  Special  investigations  of  that 
region  disclosed  the  existence  of  several  faults,  and 
between  them  large  deposits  of  sedimentary  rocks  rest- 
ing on  diorite. 

By  comparing  the  chemical  properties  of  waters  from 
interior  and  border  walls  of  the  Ozark  Uplift,  C.  E. 
Siebenthal'  was  led  to  discover  the  kind  of  water  from 
which  the  enormously  rich  deposits  of  lead  and  zinc 
ores  were  formed,  and  thus  afforded  a  solution  to  a  most 
difficult  problem  in  ore  deposition. 

These  examples  show  clearly  that  by  interpreting 
water  analyses,  according  to  the  chemical  properties  of 
waters,  geologists  have  already  obtained  important  and 
definite  results.    They  suggest,  also,  that  the  new  inter- 


•This  excerpt  from  U.  S.  Bureau  of  Mines  Bulletin  No.  195. 
"Underground  Conditions  in  Oil  Fields,"  now  in  press,  is  pub- 
lished by  permission  of  the  Director  of  the  Bureau,  in  order 
that  it  may  be  immediately  available  to  the  petroleum  industry. 
Part  II  will  appear  in  an  early  issue. 

tSuperintendent  Petroleum  Ebcpertment  Station,  Bartlesville, 
Okla.,  U.  S.  Bureau  of  Mines. 

'Palmer,  Chase,  "The  Geochemical  Interpretation  of  Water 
Analyses"  :  Bulletin  479,  U.  S.  Geological  Survey,  1911. 


=A'an  Winkle.  W.,  "Quality  of  the  Surface  Waters  of  Washing- 
ton" ;  Water  Supply  Paper  339,  U.  S.  Geological  Survey,  1914, 
pp.   39-40. 

"Van  Winkle,  W.,  "Quality  of  the  Surface  Waters  of  Oregon" : 
Water  Supply   Paper  363.  U.   S.   Geological  Survey,  1914,  p.   65. 

'Siebenthal,  C.  E..  "Origin  of  the  Zinc  and  Lead  Deposits  of  the 
Joplin  Region" :  Bulletin  606.  U.  S.  Geological  Survey,  1915, 
pp.   155-156. 
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pretation  of  water  analyses  can  help  the  petroleum 
engineer  to  outline  a  better  defence  against  the  water 
menace. 

Investigation  in  Coalinga  Oil  Field, 
California 

Convinced  that  knowledge  of  the  chemical  qualities 
of  oil-field  waters  would  help  to  overcome  difficulties 
caused  by  water  in  oil  wells,  I  made  a  preliminary  sur- 
vey in  1915  of  the  waters  in  the  East  Side  field,  Coa- 
linga, for  the  Shell  Co.  of  California.  The  primary 
object  of  the  investigation  was  to  discover  the  sources 
of  the  various  waters.  In  September,  1916,  a  report  of 
the  work  was  made  to  B.  H.  van  der  Linden,  field  man- 
ager of  the  Shell  Co.  The  original  report  was  based  on 
analyses  of  forty  samples  of  water  carefully  chosen  from 
wells  belonging  to  the  company  and  from  a  few  neigh- 
boring wells.  The  cost  of  the  original  campaign  was 
about  $700,  but  the  work  has  saved  the  company  this 
amount  of  money  many  times  over.  In  order  to  point 
out  the  advantages  of  such  work,  a  short  account  of 
some  of  the  findings  of  that  report  is  included. 

Interpretation  of  Analyses 

The  analytical  results  in  the  form  reported  by  the 
analysts  are  not  themselves  used  to  compare  and  classify 
the  waters;  those  results  serve,  rather,  as  a  means  to 
obtain  chemical  values  now  used  generally  by  certain 
members  of  the  staff  of  the  U.  S.  Geological  Survey  and 
by  other  progressive  hydrologists.  The  chemical  inter- 
pretation of  the  water  analyses,  therefore,  is  based 
directly  on  the  reaction  capacities  or  functional  weights 
of  the  constituents,  as  distinguished  from  the  gravity 
weights  reported  by  the  analysts.  It  describes  the 
water  as  a  solution  having  a  few  special  properties  of 
which  the  general  properties,  salinity  and  alkalinity,  are 
composed.  This  interpretation  has  been  adopted  for  the 
following  reasons:  The  fundamental  character  of  a 
water  depends  on  the  relative  proportion  of  salinity  and 
alkalinity;  a  natural  classification  of  water  is  thus  ob- 
tained; different  waters  may  be  accurately  and  rapidly 
compared;  results  are  expressed  concisely. 

Properties  of  Solutions 

The  properties  of  a  solution  are  the  assembled  proper- 
ties of  all  the  active  parts  of  the  substances  contained 
in  the  solution,  and  therefore  the  properties  of  a  water 
can  be  determined  by  measuring  its  action  on  other 
substances  whose  natures  are  known,  or  they  may  be 
derived  by  calculation  from  the  statement  of  a  water 
analysis.  The  cause  of  salinity  and  alkalinity  is  con- 
cisely stated  by  Palmer"  as  follows: 

All  the  radicals  of  the  alkalies  and  alkaline  earths  tend 
to  form  alkaline  solutions,  but  only  the  strong  acid  radicals 
(sulphate,  chloride,  nitrate)  can  overcome  this  tendency 
and  render  an  alkaline  solution  neutral  or  saline.  The  sum 
of  the  reacting  values  of  the  strong  acid  radicals  is  there- 
fore a  measure  of  the  salinity  (saltness)  of  a  natural  water 
which  is  a  solution  of  salts  of  strong  and  weak  acids.  The 
sum  of  the  reacting  values  of  the  metallic  radicals  in  excess 
of  the  values  of  the  strong  acids  is  a  measure  of  the  alkalin- 
ity of  water. 

Palmer's  interpretation  of  water  analyses  comprises 
two  distinctly  different  expressions — a  "character  for- 
mula" and  a  statement  of  the  chemical  quality  of  the 
solution.  The  character  formula  shows  in  detail  the 
relative  reaction  capacities  of  all  the  radicals  determined 


in  a  water,  without  regard  to  their  effect  on  the  solu- 
tion. In  this  formula  it  may  be  seen  that  the  values 
of  the  basic  and  acidic  radicals  are  balanced.  It  is  pri- 
marily a  chemical  formula  for  the  mixture  of  .dissolved 
salt ;  but  it  is  also  a  character  formula,  because  from  it 
the  chemical  character  or  chemical  quality  ,of  the  solu- 
tion may  be  derived. 

The  second  expression  is  a  statement  of  reaction 
properties  conferred  on  the  solution  by  all  the  radicals 
present  in  the  water,  according  to  their  natural  resem- 
blances and  differences,  and  the  numerical  relations  of 
these  reaction  properties  are  derived  directly  from  the 
reaction  capacities  of  the  radicals  as  shown  in  the  "char- 
acter formula."  Both  of  these  expressions  should  be 
u^ed  to  obtain  a  comprehensive  knowledge  of  the  chem- 
ical quality  of  a  natural  water. 

Radicals  and  Their  Reacting  Values 

Many  commercial  chemists  report  an  analysis  of  a 
water  in  grains  of  chemical  compound  per  gallon.  Each 
compound  can  be  readily  divided  into  radicals  by  con- 
sidering proportional  atomic  weights.  Thus,  given  7.34 
grains  per  gallon  of  sodium  sulphide  (NaS),  atomic 
weight  Na  =  23;  S  =  32;  46/78  X  7-34  =  4.32  grains 
per  gallon  of  Na;  7.34  —  4.32  =  3.02  grains  per 
gallon  of  S. 

Factors  for  calculating  the  amount  of  the  basic  radi- 
cal found  in  oil-field  waters  are  given  in  Table  I,  the 
amount  of  acid  radical  being  found  by  subtraction  as 
just  given. 

T.4BLE  I.     FACTORS  FOR  CALCULATING  BASIC  RADICAL 


Weight  of  Compound 

Sodium  sulphate  (Na2S04) 

Sodium  chloride  (Na  CI   ) 

Sodium  carbonate  (NasCCs) 

Sodium  sulphide  (Na2S      ) 

Calcium  sulphate  (CaSC4   ) 

Calcium  chloride  (CaCb    ) 

Calcium  carbonate  (CaCOs  1 

Magnesium  sulphate  (>TgS04) 

Magnesium  chloride  l^^gCls) 

Magnesium  carbonate  (MgCC3l 


Factor 

X  0  324  gives  Na 
X  0  393  gives  Na 
X  0.  434  gives  Na 
X  0  589  gives  Na 
X  0  294  gives  Ca 
X  0  361  gives  Ca 
X  0,400  gives  Ca 
X  0  202  gives  Mg 
X  0-  255  gives  Mg 
X  0  288  gives  Mg 


'Palmer,   Chase,   "A  Deep  VSTell  at  Charleston,   S.   C." ;   Profes- 
sional Paper  90,  U.   S.  Geological  Survey,  1914,  p.   92. 


The  product  of  the  grains  per  U.  S.  gallon  of  each 
radical  by  17.12  gives  the  parts  per  million  of  that  radi- 
cal in  solution.  However,  if  analysis  is  reported  in 
grains  per  gallon,  it  is  not  necessary  to  change  it  in  the 
computation  to  parts  per  million.  This  is  shown  in 
Fig.  3  (Part  II),  where  the  reaction  coefficients  are 
multiplied  directly  by  the  grains  per  gallon  of  each 
radical. 

Natural  waters  usually  contain  the  following  radicals : 
Sodium  (Na)  and  potassium  (K) — alkalies  (positive)  ; 
calcium  (Ca)  and  magnesium  (Mg) — alkaline  earths 
(positive);  sulphate  (SO.)  and  chloride  (CI) — strong 
acids  (negative);  carbonate  (COJ  and  sulphide  (S)  — 
weak  acids   (negative). 

Upon  the  proportional  reaction  capacities  of  these 
four  groups  of  radicals  depend  the  properties  which 
distinguish  waters  from  one  another.  The  reaction 
capacity  of  a  radical  is  the  quotient  of  the  actual  weight 
of  that  radical  divided  by  its  equivalent  combining 
weight.  This  quotient  is  the  reacting  value  of  that 
amount  of  the  radical.  Instead  of  laboriously  dividing 
these  weights,  it  is  more  convenient  to  multiply  the 
weights  of  the  radicals  by  the  reciprocals  of  their 
equivalent  combining  weights,  called  "reaction  coef- 
ficients." The  reaction  coefficient  of  a  radical,  then,  is 
the  ratio  of  one  part  of  that  radical  to  the  reaction 
capacity  of  eight  parts  of  oxygen  (eight  equals  the 
equivalent  weight  of  oxygen).     For  sodium  having  an 
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atomic  weight  of  23  and  an  equivalent  coefficient  equal 
to  1/23,  the  reacticm  coefficient  is  0.0435. 

The  reaction  coefficients  of  the  active  radicals  usually 
present  in  waters  are  given  in  Table  II. 


TABIJE  11. 

Positive 

Radically 
Sodium  (Xa) 
rotaasium  <K) 
Calcium  (Ca) 
Magneeium  (Mgt 


Negative 
Rariicals 


REACTION  COEKFiCIKNTS  OF  ACTl  \  K  HADK  AI.S 

Heat  tii)[i 
Coefficients 
0  0208 
0  0282 
0  0161 
0  0333 
0.062't 


Reaction 
Coefficients 

0.0435 
0  0256 
0  0499 
0  0822 


Sulphate  (S04i 
Chloride  ICI) 
Nitrate  (N03) 
Carbonate  (COsl 
Sulphide  (S) 

Conversion  of  phj-sical  weights  into  reacting  values  in) 

III)  See  Fig.  3  (Part  Il.i 


TAHli:  111      A.\AI,VS1S  iiF  W.\TER  FRO.M  WFI.I,  No    16. 
T.    19.  R.   15  E.. 
Shell  Co.  of  California,  Coulinga  Field 


<i:C  III  IN  26. 


Radicals 

Sodium  ( Na    > 

Calcium  (Ca    ) 
Magnesium  ( Mg  ) 

Sulphate  (SCj  I 

Chloride  (CI     I 

Carbonate  (C(  "3  t 

Sulphur  (S        ) 


Reactive  X'alues 

Parts  per  ( l^ijuivalent  tf)  Nlilligranis 
Million  of  Hydrogen) 

1003  2     ,\  0  0435  =      43  64 

17.3     .V  0  0499  =        0  86 

8  7     \  0  0822  =        0  71 45  21 

230  4  .V  0  0208  =    4  79 

54  5  X  0  0282  -    I  54 

1067  0  s  0  0333        35  53 

51  7  X  0  0624  =    3  23        45.09 


''otal  values 
Sample   "Q."   Smith,    Emery   &  Co..   analysts. 


90  30 


The  fourth  column  of  Table  III  is  a  translation  of 
the  actual  results  reported  by  the  analysts.  As  in  the 
analy.sts'  statement,  the  reacting  values  take  into  ac- 
count the  actual  amounts  of  the  radicals,  but,  unlike 
that  statement,  it  discloses  a  balance  between  the  posi- 
tive and  negative  radicals,  and  thus  forms  a  basis  for  a 


logical  interpretation  of  the  quality  of  the  water  anal- 
yzed. The  actual  values  naturally  vary  with  the  con- 
centration, and,  therefore,  to  compare  waters  of  different 
concentrations  it  is  necessary  to  refer  all  of  the.se  values 
to  the  same  degrees  of  concentration.  This  is  done  by 
omitting  the  concentration  factor  altogether,  and  by 
e.xpressing  the  reacting  values  in  per  cent,  as  has  been 
done  in  Table  IV. 


TAHI.F.  I\       CIIAKACTKR   I<i|!MI  l,A   FOll    s.V.MPl.K  "(y 


Kea'-ting  values 


.Sodium 

Calcium   . 

Magnesium 

Sulphate 

Chloride 

Carbonati' 

."^ulphidr- 


43   64- 
0   86- 

0  71 

4   79- 

1  54- 
35    53- 

3  23  - 


90  3  = 
90  3  = 
90  3  = 
90  3  = 
90.3  = 
90.3  = 
90  3  = 


(  liarifter  Fonnulh 
48  5 


0   9 

0  8 

SK, 

5   3 

17 

39   4 

3    6 

50', 

The  statement  of  the  analysis  in  percentage  reacting 
values  dispenses  with  all  arbitrary  units  of  physical 
measurement  and  retains  only  the  reacting  ratios  of  the 
radicals  which  together  constitute  a  chemical  system  of 
dissolved  salts.  It  is  strictly  a  chemical  formula.  It 
is  based  on  no  hypothesis  and  no  theorj',  but  rests  solely 
on  the  fundamental  chemical  law  of  equivalent  combin- 
ing weights.  This  formula  is  capable  of  wide  applica- 
tion. It  discloses  not  only  the  relative  reaction  capaci- 
ties of  all  the  radicals  determined  in  a  water,  but  shows 
at  a  glance  very  slight  differences  in  the  values  of  the 
radicals  of  different  waters. 

(To  Be  Continued.) 


Oil  Fields  in  Central  Montana 

Geology  of  the  Region  Around  Lewistown  Suggests  That  Important  Sources  of  Oil  Supply  Will 

Soon  Be  Developed — Discovery  of  Oil  in  Montana  Is  to  Be  Credited 

Entirely  to  Applied  Geology 

By  0.  W.  Freeman 

Written  exclusively  for  Enffincrritig  and  Miiiiiif/  Journal 


FOR  many  years  prospecting  for  oil  in  Montana  has 
been  without  favorable  results.  Until  last  No- 
vember the  only  oil  found  within  the  area  of  the 
state  was  in  the  Elk  Basin  field,  on  the  Wyoming  bound- 
ary. During  the  last  few  months  development  has  been 
rapid  in  central  Montana.  Fir.st  a  500-bbl.  well  that 
produced  a  good  grade  of  heavy  black  oil  was  drilled 
in  the  Devil's  Basin  of  northern  Musselshell  County. 
Then  during  the  last  of  February.  1920,  a  300-bbl,  well 
of  high-grade  paraffin-base  oil  was  drilled  in  the  Cat 
Creek  dome,  in  eastern  Fergus  County. 

The  geological  formations  of  central  Montana  range 
in  age  from  Pre-Cambrian  to  recent,  and  the  strati- 
graphic  column  is  almost  complete,  as  is  shovra  by  the 
accompanying  table.  The  Paleozoic  formations  outcrop 
in  the  mountains  and  are  predominately  composed  of 
dense  limestone;  and,  except  for  the  Quadrant  forma- 
tion, are  not  considered  probable  sources  of  oil.  The 
Quadrant  is  of  Upper  Carboniferous  age,  and  consists 
of  alternate  beds  of  black,  gray,  and  green  shale,  sand- 
stone, thin  beds  of  limestone,  and  sometimes  a  thick 
bed  of  very  hard  siliceous  limestone.  The  oil  of  the 
Devil's  Basin  was  struck  in  the  Quadrant  sands.  The 
first  well,  of  500  bbl..  was  completed  in  November,  and 
prixluced  a  good  grade  of  black  asphalt-base  oil.  The 
production  of  this  oil  should  be  profitable  at  the  shallow 
depths,  1,000  to  1,200  ft.,  at  which  it  is  obtained.    There 


are  several  .structures  where  the  Quadrant  oil  sands  can 
be  struck  at  shallow  depths  in  Fergus  and  Mus.selshell 
counties. 

The  Quadrant  is  variable  in  thickness.  Around  the 
Big  Snowy  Mountains  it  is  over  1,000  ft.  thick,  but  in 
the  Shawniut  dome  it  is  only  a  few  hundred  feet  thick, 
and  in  northern  Fergus  County  is  probably  not  over  100 
ft.  thick,  consisting  mostly  of  black  shale. 

The  Ellis  formation,  of  Jurassic  age,  consists  of  black 
shale,  sandstone,  limestone,  and  gypsum  beds.  Some  oil 
was  found  in  the  V/oman's  Pocket  in  what  was  probably 
the  Ellis.  The  Ellis  is  not  a  probable  producer  of  oil 
in  any  considerable  amount.  The  Morrison  formation, 
of  about  1 25  ft.  of  sandstone  and  varicolored  shale,  over- 
lies the  Ellis. 

The  Kootenai  formation  produces  a  high-grade  paraf- 
fin-base oil  on  the  Cat  Creek  dome,  in  Fergus  County, 
and  is  a  probable  producer  in  many  structures  that  have 
not  been  eroded.  The  Kootenai  consists  of  an  upper 
and  lower  sand  member,  separated  and  overlain  by  shale, 
which  is  predominantly  red  in  color.  Coal  beds  usually 
underlie  the  lower  sandstone.  The  upper  sand  at  Mosby, 
on  the  Cat  Creek  dome,  is  water  soaked,  but  the  lower 
sand  is  oil  bearing.  The  lower  sand  is  30  to  40  ft.  thick. 
It  has  no  special  name,  and  might  well  be  called  the 
Lupton  sand,  after  the  geologist  who  located  the  well. 
The  Kootenai  is  about  500  ft.  thick. 
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The  Colorado  shale  is  ^700  to  2.000  ft.  thick,  and  is 
mostly  composed  of  black  shale,  with  a  sandstone  mem- 
ber at  the  base.  Small  pockets  of  gas  have  been  struck 
in  it;  and  seeps  of  shale  oil  occur  above  the  basal  sand- 
Stone.  This  sandstone  is  an  important  source  of  oil  in 
Wyoming,  but  has  unfortunately  been  waterlogged  in 
central  Montana,  where  it  has  been  tested  by  the 
drill. 

"JJie  Montana  formation  is  a  possible  but  improbable 
source  of  oil.  The  Eagle  sandstone  carries  gas  at  Havre, 
and  traces  of  gas  and  oil  have  been  found  in  it  in  Fergus 
County.  There  is  an  abundance  of  black  shale  in  the 
Bearpaw  and  Claggett  shales,  but  a  lack  of  sandstone 
strata  to  serve  as  reservoir  rocks.  The  Judith  River 
formation  consists  of  sandstone  and  impure  shale,  to- 
gether with  thin  beds  of  coal  in  many  localities. 

The  Lance  formation  outcrops  in  northeastern  Fer- 
gus County  and  southern  Musselshell  County.  It  con- 
sists mainly  of  cross-bedded  sandstone  and  light-colored 


half  of  T.  16  N.  R  27  E.,  and  then  comes  the  immense 
Cat  Creek  dome,  covering  probably  35,000  acres,  mostly 
in  Fergus  County,  but  extending  a  few  miles  into  Gar- 
field County  across  the  Musselshell  River. 

Along  the  south  side  of  the  geanticline  there  is  also 
a  string  of  three  domes.  Devil's  Basin  is  closest  to  the 
Snowj-  Mountains,  and  to  the  east  are  successively  the 
Big  Wall  and  Howard  Coulee  domes.  The  Flatwillow 
anticline  is  superimposed  on  the  geanticline  near  its 
middle  line.  Apparently  there  is  an  absence  of  domes 
along  the  Flatwillow  anticline,  except  near  its  western 
extremity,  where  the  Button  Butte  dome  covers  approxi- 
mately 10,000  acres. 

The  Kootenai  formation  is  exposed  in  the  Devil's 
Basin,  on  Box  Elder,  and  the  Jurassic  on  Button  Butte, 
so  that  the  possibility  for  oil  in  these  domes  is  expected 
in  the  Quadrant.  The  Quadrant,  in  the  Devil's  Basin,  is 
oil  bearing,  and  probably  will  be  at  Button  Butte  and 
Box  Elder  domes.     The  Colorado  formation  is  exposed 


DEVIL'S  BASIN,  MONTANA 


shale,  and  locally  contains  seams  of  coal  and  black  shale. 
It  is  an  improbable  source  of  oil. 

There  are  a  large  number  of  structures  that  would 
seem  worth  testing  out  for  oil  in  Musselshell  and  Fergus 
counties.  There  are  said  to  be  ten  favorable  domes  in 
Musselshell  County  and  four  or  five  in  Wheatland 
County;  and  I  know  of  a  dozen  in  Fergus  County,  with 
a  possibility  of  several  others. 

The  domes  that  are  attracting  most  attention  at  this 
time  are  in  southeastern  Fergus  and  northern  Mussel- 
shell counties.  An  immense  anticline,  which  it  would 
be  proper  to  call  a  geanticline,  as  other  smaller  anti- 
clines are  superimposed  on  it,  covers  this  area.  The 
northern  side  runs  from  Black  Butte,  near  the  Judith 
Mountains,  eastward  across  the  Musselshell  River.  The 
south  flank  of  the  big  anticline  runs  from  the  Snowy 
Mountains  through  northern  Musselshell  County  across 
the  Musselshell  River.  The  structure  ends  in  south- 
western Garfield  County  in  a  maze  of  highly  inclined 
faults. 

There  are  three  well-defined  domes  along  the  north 
side  of  the  big  anticline.  These  began  on  the  west  just 
east  of  Wild  Horse  Lake,  where  the  Box  Elder  dome 
covers  eight  to  ten  sections  of  ground.  Next  is  the 
Brush  Creek,  or  Upper  Cat  Creek  dome,  in  the  south 


in  the  Brush  Creek,  Cat  Creek,  and  Big  Wall  domes, 
and  over  half  its  thickness  has  been  eroded  from  the 
first  two.  The  lower  Kootenai  sand  can  be  reached  on 
these  domes  at  from  1,000  to  2,000  ft.  in  depth,  and  is 
productive  on  the  Cat  Creek  dome. 

The  Brush  Creek  dome  will  be  immediately  tested 
out.  It  no  doubt  contains  oil,  and,  in  all  probability, 
the  «ame  green  oil  will  occur  in  the  Big  Wall  dome. 
Howard  Coulee  will  require  deep  drilling,  as  the  Clag- 
gett shale  is  the  lowest  formation  exposed. 

On  the  west  side  of  the  geanticline,  near  the  divide 
connecting  the  Judith  and  Snowy  Mountains,  are  several 
domes  of  a  few  thousand  acres  containing  possibilities 
for  oil  in  the  Quadrant. 

Drilling  for  oil  is  active  in  northern  Fergus  County 
near  Winifred,  and  on  Arrow  Creek.  The  Kootenai  sand 
can  be  reached  on  a  dome  close  to  Winifred  at  a  depth  of 
about  2,800  ft.  and  a  hole  has  already  been  sunk  2,300 
ft.  deep.  There  are  a  great  many  faults  in  the  Winifred 
field  that  are  considered  to  be  possibly  favorable  struc- 
tures for  oil  accumulation,  as  gas  was  found  at  Havre 
along  a  sealed  fault.  The  Arrow  Creek  dome  covers 
an  immense  area  north  of  Denton  and  has  very  low 
dips.  The  same  is  true  of  the  Porcupine  dome,  in  north- 
em    Rosebud    County,    east   of   the    Musselshell    River. 


938 


Engineering    and    Mining    Journal 


Vol.  109.  No.  16 


Both  the  Porcupine  and  Arrow  Creek  domes  are  being 
tested  with  the  drill,  and,  should  oil  be  obtained,  large 
areas  will  be  added  to  the  possible  oil  fields.  A  good 
terrace  structure  will  soon  be  tested  with  the  drill  at 
Gameill,  south  of  Lewistown.  If  this  structure  proves 
productive,  interesting  opportunities  for  oil  prospecting 
will  be  opened  up  in  Montana. 

There  are  good  possibilities  for  finding  oil  in  some 
of  the  structures  in  western  Musselshell  County,  Wheat- 
land County,  and  south  in  the  Lake  Basin  country. 
Most  of  these  structures  will  be  tested  for  oil  this  sum- 
mer. Drilling  will  soon  start  on  Birch  Creek,  west 
of  Chouteau,  in  the  Great  Falls  country.  North  of  the 
Missouri  River,  two  big  domes  with  low  dips,  the  Bow- 
doin  and  the  Poplar,  will  be  explored  this  summer. 
Another  similar  structure  exists  south  of  the  Missouri 
in  northern  McCone  County. 

The  big  Glendive  anticline,  in  southeastern  Montana, 
also  will  probably  be  thoroughly  tested  out  this  summer. 
Many  other  structures  are  being  worked  out.  Water- 
deposited  bench  gravel  sometimes  hides  the  bedrock, 
thus  making  it  difficult  to  work  out  the  details  of  some 
of  the  structures. 

There  is  no  reason  to  doubt  that  Montana  has  defi- 
nitely entered  the  list  of  oil-producing  states,  and  that 
important  fields  will  be  developed  in  the  state  this  year. 
The  oil  found  at  Mosby,  on  the  Cat  Creek  dome,  is  of 
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Z- Arrow  Creek  Dome 
1-Sa^r  Cornyort  Dome 
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&- Cat  Creek  Dome 
9-Sutfon  Butte  Dome 
\Q'Devil's  Basin 


II-  howarol  Coulee 
IE-  Biq  Wall  Dome 
\l-mian  Creek 
14- Wf  Creek 


SKETCH   MAP  OF  FAVORABLE   GEOLOGIC   STRUCTURES 
NEAR  LEWISTOWN,  MONT. 


47  deg.  Be.,  and  is  extraordinarily  high  in  gasoline. 
It  is  said  to  be  the  highest-grade  oil  yet  found  in  the 
Rocky  Mountain  field.  Present  activity  is  concentrated 
in  the  neighborhood  of  Lewistown,  a  well-built,  modem 
city  of  10,000  population,  which  is  the  center  of  the  pro- 
ductive and  prospective  oil  fields,  as  well  as  being  the 
geographic  center  of  Montana  and  the  county  seat  of 
Fergus  County. 

A  great  many  large  producing  and  refining  companies 
have  entered  the  central  Montana  oil  fields  from  the 
Wyoming,  California,  and  Mid-Continent  fields,  and  sev- 
eral strong  local  companies  are  being  organized.  Many 
competent  geologists  are  on  the  ground. 

The  discovery  of  oil  in  Montana  is  due  entirely  to 
applied  geology. 

As  soon  as  spring  arrives  the  oil  boom  will  be  on  in 
earnest.  It  is  expected  that  at  least  one  hundred  rigs 
will  be  brought  into  the  Lewistown  district  alone  this 
summer.  A  railroad  extension  is  promised  that  will 
lengthen  the  branch  line  from  Lewistown  to  Winnett, 


twenty-five  miles  further  to  the  Musselshell  River  near 
the  Cat  Creek  dome.  Wagon  roads  to  the  Cat  Creek 
dome  are  being  improved,  and  all  that  local  residents 
can  do  to  help  legitimate  companies  is  being  done. 

GEOLOGICAL  SECTION  IN  CENTRAL  MONTANA 

Quaternary  (Travertine,  terraf  e  gravel,  alluvium,  glacial  drift) . 
Tertiary     (I.ance,  shale  and  sandstone  (700  to  800  ft.]) . 
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Standard  Conventions  for  Oil  Maps 
By  Albert  G.  Wolf 

Conventional  designs  for  indicating  the  various  stages 
of  progress  and  the  results  obtained  in  drilling  oil  and 
gas  wells  are  used  on  practically  every  oil-field  map. 
As  there  is  no  standardization  of  these  conventions, 
however,  one  must  constantly  refer  to  a  legend,  if  there 
is  one,  for  information.  A  set  of  conventional  designs 
for  oil  and  gas  wells  that  has  been  adopted  by  several 
oil  companies  is  shown  in  the  figure.  It  is  worthy  of 
general  adoption. 

The  advantages  of  this  set  of  designs  are,  first,  ease 
in  drawing,  and,  second,  no  erasures  are  required  to 
make  the  changes  necessai^y  to  follow  the  progress  of 


[       )Locoi+ion 
(  •  jRicjging  Up 
(2)Drilllng 

I  Proolucincj  Well 


A[Gois   Well 


i/Jhhan 


oloneol  Well 


Dry   Hole 


SUGGESTED  OIL-MAP  CONVENTIONS 

the  work  at  the  well.  First,  there  is  the  location,  an 
empty  circle.  When  the  rigging-up  is  started,  a  dot  is 
placed  in  the  center.  One  diagonal  line  is  drawn  across 
the  circle  when  drilling  begins.  Any  one  of  the  next 
four  designs  is  used,  depending  on  the  results  of  the 
drilling  and  the  location  of  the  well. 

Some  companies  are  rigidly  differentiating  between 
"dry"  and  "abandoned"  wells  by  calling  wells  "dry" 
only  when  drilled  in  territory  surrounded  by  producing 
wells,  and  yet  found  to  be  non-productive.  All  wells 
drilled  in  wildcat  territory  which  are  not  found  to  be 
productive,  and  from  which  the  equipment  is  subse- 
quently removed,  are  "abandoned." 
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News  From  the  Oil  Fields 


Oil  Leasing  Regulations 

Representatives    of    Western    States 

Submit    Changes    in    Proposed 

Operating   Rules 

Operating  features  of  the  regulations 
applying  to  oil  and  oil-shale  leases, 
under  the  Mineral  Leasing  Act,  were 
the  subject  of  a  recent  confei-ence  at 
the  Bureau  of  Mines.  Representatives  of 
the  operators  and  of  the  public  land 
states  had  little  criticism  to  offer  of 
the  regulations  as  drafted. 

The  operators  have  drawn  up  the 
changes  in  the  regulations  which  they 
suggest  and  have  submitted  them  to  the 
officials  of  the  department,  where  they 
are  now  being  considered.  Those  who 
attended  the  conference  as  official  rep- 
resentatives are  as  follows:  M.  L.  Alex- 
ander, New  Orleans,  representing  the 
State  of  Louisiana;  C.  F.  Robertson, 
Worland,  Wyo.,  individual  opera- 
tor; George  Otis  Smith,  Washington, 
D.  C,  U.  S.  Geological  Survey;  W.  C. 
Mendenhall,  Washington,  D.  C,  Land 
Classification  Board;  Fred  W.  Freeman, 
Denver,  American  Mining  Congress;  N. 
S.  Wilson,  M.  G.  Saunders,  and  C.  A. 
Fisher,  Denver,  representing  the  State 
of  Colorado;  Mark  D.  Hoyt,  Glasgow, 
Mont.,  representing  the  State  of  Mon- 
tana; John  McFadyen,  and  H.  E.  West 
representing  the  State  of  Wyoming. 
A.  V.  Andrews,  Los  Angeles,  Chamber 
of  Mines  and  Oils;  R.  L.  Peeler, 
Los  Angeles,  independent  oil  producers' 
agency;  I.  N.  Knapp  and  A.  F.  Lucas, 
representing  the  American  Institute  of 
Mining  Engineers;  W.  A.  Williams  and 
A.  F.  Cor\vin,  American  Petroleum  In- 
stitute; James  A.  Veasey,  Tulsa,  Okla- 
homa, Mid-Continental  Oil  &  Gas  As-  • 
sociation;  F.  M.  Manson  and  Senator 
Charles  B.  Henderson,  representing  the 
Reno  Chamber  of  Commerce,  and  Clay 
Tallman,  representing  the  General 
Land  Office. 


New  Oil  Companies  Organizing 
in  Montana 

Formation  of  new  oil-development 
companies  is  proceeding  at  a  rate  in 
Montana  comparable  with  the  oil  booms 
in  Texas  and  Louisiana.  In  Fergus 
County  seventy  oil  corporations  were 
organized  since  the  first  of  the  year. 
Musselshell  County,  in  which  are  a 
number  of  domes,  records  thirty  new 
concerns.  Every  day  sees  the  entry  of 
one  or  two  additional  companies.  To 
date  the  only  high-grade  well  brought 
in  is  that  of  the  Frantz  Corporation,  in 
the  Cat  Creek  counti-y,  near  Winnett, 
the  oil  from  which  carries  more  than 
40  per  cent  gasoline.  In  the  Roundup 
country,  where  the  first  discovery  well 
was  brought  in  by  the  Van  Duzen  com- 
pany, drilling  has  been  resumed  to  find 
deeper  sands. 


Texas  Oil  Leases  Taxable 

Construction  on  Oil-Pipe  Lines  in  Texas 

and  Northern  Louisiana 

Suspended 

Oil  leases  in  Texas  are  taxable, 
according  to  a  recent  ruling  of  the 
Attorney  General's  office.  'This  will 
have  two  effects  on  the  oil  business  of 
the  state  —  one,  greatly  to  increase 
taxes  of  the  larger  companies,  and  the 
other  to  curb  the  extravagant  state- 
ments of  wildcat  oil  companies.  Here- 
tofore it  has  been  the  custom  with 
many  such  companies  to  acquire  some 
practically  worthless  leases  on  land 
near  an  oil  field,  then  place  an  excessive 
valuation  on  them  in  order  to  obtain  a 
charter  calling  for  a  large  capitaliza- 
tion based  on  this  valuation.  When 
taxes  must  be  paid,  the  statement  of 
valuation  to  the  tax  assessor  must 
check  that  previously  made  for  incor- 
poration, or  trouble  will  result. 

The  building  of  several  pipe  lines  in 
Northern  Louisiana  and  in  Texas  has 
been  either  indefinitely  postponed  or 
abandoned.  Among  these  are  the 
Standard  Oil  Co.'s  line  to  Homer,  the 
Simms  company's  line  from  northern 
Louisiana  to  the  Mississippi  River,  the 
Sinclair  Co.'s  line  from  northern  Louis- 
iana to  the  refinei-y  at  Sinco,  near 
Houston,  and  the  White  Oil  Corpora- 
tion's line  from  Ranger  to  Texas  City. 
Other  consti-uction  has  also  been  cur- 
tailed. This  is  due  in  part  to  the  fact 
that  transportation  facilities  from  the 
Homer  field  are  adequate  for  present 
production,  but  that  does  not  account 
for  all  the  changes  in  plans. 


Notes  From  Oklahoma  and  Texas 

Fire  at  the  refinery  of  the  Constantin 
Refining  Co.,  Tulsa,  Okla.,  started  from 
a  leaky  tar  line  on  the  morning  of 
March  22,  and,  fanned  by  a  stiff  breeze, 
caused    a    loss    estimated    at    $500,000. 

The  case  of  Cordell  Petroleum  Co.  vs. 
C.  T.  Taylor,  et  al,  tried  before  Judge 
James  C.  Wilson,  of  the  'Federal  Dis- 
trict Court  for  northern  Texas,  at 
Wichita  Falls,  was  decided  recently  in 
favor  of  the  defendant.  The  suit  was 
for  possession  of  643  acres  of  oil-pro- 
ducing land  in  the  Burkburnett  district. 
The  land  is  said  to  be  worth  about  $25,- 
000,000. 

At  the  West  Columbia  field,  Brazoria 
County,  the  Humble  Oil  &  Rfefining  Co. 
recently  brought  in  its  No.  18  Japhet 
well,  flowing  at  the  rate  of  8,000  bbl. 
daily;  in  a  few  hours  the  flow  increased 
to  15,000  bbl.,  and  then  rapidly  sub- 
sided to  the  rate  of  3,000  bbl.  daily. 

The  Hull  field,  Liberty  County,  pro- 
duction has  increased  to  over  11,000  bbl. 
In  this  field  the  Texas  Co.  has  taken 
the  leading  position  in  production,  fol- 
lowed by  the  Republic  Production  Co. 
and  the  Gulf  Production  Co. 


Distillate  From  Oil  Shale  To  Be 
Sold  in  Nevada 

The  commissioners  of  Elko  County, 
Nev.,  have  just  closed  a  contract  with 
the  owners  of  the  Catlin  shale  products 
plant  for  10,000  gal.  of  a  high-grade 
engine  distillate  to  be  used  during  the 
year.  Sixteen  motor  trucks  and  two 
caterpillar  tractors  will  be  used  on  road 
work  by  the  county,  and  a  road  will  be 
built  from  the  hot  sprinas  bridge  to  the 
Catlin  refinery,  which  is  only  a  short 
distance  from  the  town  of  Elko. 

The  Catlin  company  has  for  several 
years  been  conducting  experiments  for 
the  commercial  utilization  of  the  oil- 
shale  beds  near  Elko.  The  installation 
of  the  new  refinery  plant  is  about  com- 
pleted, and  it  will  soon  be  in  operation. 


A  New  Oil  Pool  Opened  at 
Vernon,  Tex. 

The  bringing  in  of  the  Sigler  well, 
in  Block  51,  thirteen  miles  south  of 
Vernon,  and  about  fifty  miles  west  of 
Wichita  Falls,  opens  a  new  field  ten  to 
fifteen  miles  west  of  any  appreciable 
production.  The  drill  sti-uck  the  sand 
at  2,020  ft.,  and  penetrated  only  18  in., 
when  an  8-in.  column  of  oil  was  thrown 
to  the  top  of  the  derrick.  The  well  was 
soon  successfully  capped. 

The  Sigler  Oil  Co.,  which  is  the  suc- 
cessor to  the  Prescott-Peoria  Oil  Co., 
owns  a  large  acreage  on  the  Waggoner 
ranch,  and  has  made  arrangements  to 
dispose  of  8,000  acres.  One  important 
provision  in  each  lease  is  that  only  one 
well  can  be  drilled  to  every  five  acres. 
This  is  a  step  in  the  right  direction, 
and  will  prevent  excessive  over-drilling, 
as  was  the  case  at  Ranger  and  Burk- 
burnett. Close-in  leases  are  held  at 
$1,000  per  acre,  and  real  estate  at 
Vernon  has  doubled  in  price.  Plans  are 
under  way  for  a  pipe-line  extension 
and  a  railroad  spur  to  the  new  well, 
as  soon  as  a  test  flow  can  be 
made.  Storage  tanks  are  already  under 
construction. 


General  Land  Office  Circular  676 

A  circular,  No.  676,  has  just  been 
issued  by  the  General  Land  Office  in 
which  amendments,  modifications  and 
supplements  to  the  recently  issued  cir- 
cular No.  672,  Regulations  Concerning 
Oil  and  Gas  Permits  and  Leases,  are 
given.  Oil  land  lessees  will  be  in- 
terested in  these  changes. 


Extensive  new  development  of  oil 
lands  is  predicted  by  the  Federal  Re- 
serve Board  in  its  monthly  review  of 
business,  as  the  result  of  the  passage 
of  the  Mineral  Leasing  Act.  The  board 
directs  attention  to  the  fact  that  there 
will  be  great  increase  in  refinery 
capacity  during  the  year. 
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Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND   REPORTS 


N.  Y.  Section  A.  I.  M.  E.  Meeting 
Largest      Attendance       in       History — 

Hoover,   C.    F.   Kelley,   Meyer   and 
Darlington    Deliver    Addresses 

The  New  York  Section  of  the  Amer- 
ican Institute  of  Mining  and  Metal- 
lurgical Engineers,  meeting  on  the 
evening  of  April  7  at  the  Machinery 
Club,  brought  together  the  largest  at- 
tendance in  the  section's  history.  Over 
two  hundred  engineers  from  New  York 
and  its  environs  gathered  at  50  Church 
St.  to  listen  to  Dr.  Thomas  Darling- 
ton, in  charge  of  welfare  work  of  the 
U.  S.  Steel  Corporation;  Cornelius  F. 
Kelley,  president  of  Anaconda  Copper 
Mining  Co.;  Eugene  Meyer,  Jr.,  of  the 
War  Finance  Corporation,  and  Herbert 
Hoover,  vice-chairman  of  the  Industrial 
Conference  appointed  by  President 
Wilson. 

Dr.  Darlington  reproached  the  mem- 
bers of  the  engineering  profession  wdth 
having  been  too  retiring  before  present 
industrial  problems,  with  having  "kept 
within  their  shell"  and  not  taking  as 
active  a  part  as  they  should  have  taken 
in  solving  the  engineering  side  of  these 
diflficulties.  Today  stronger  than  ever 
is  the  call  for  "efficiency,"  but  effi- 
ciency, the  speaker  emphasized,  depends 
on  health.  When  serious  considei-ation 
was  given  to  workmen's  compensation 
laws,  when  they  began  to  be  put  into 
eft'ect,  a  new  idea  was  introduced  in 
industry  and  industrial  relations.  This 
was  that  the  health  of  the  worker  was 
of  prime  importance  to  industry  and  to 
the  capital  invested  in  industi-y.  The 
work  of  maintaining  the  health  of  the 
men  largely  devolves  upon  engineers, 
and  consists  not  only  in  the  prevention 
of  accidents  by  mechanical  means  and 
by  warnings,  but  includes  the  newest 
idea,  which  is  to  teach  the  people  to 
take  care  of  themselves.  This  has  a 
direct  bearing  on  the  present  great 
need  for  increased  production,  for  cer- 
tainly present  production  could  be 
doubled  if  the  people  themselves  chose 
to  effect  it. 

The  speaker  referred  to  Dr.  James 
Douglas  and  his  ideal,  which  was  to 
teach  men  to  live  better,  and  this  his 
former  superior  had  indeed  done.  He 
then  went  on  to  point  out  that  of  the 
three  sources  of  help — what  can  be  done 
by  the  Board  of  Health,  by  Industry, 
and  by  personal  hygiene — it  is  the 
second  agency  that  affects  all  engineers. 
Dr.  Darlington  cited  numerous  cases 
where  industrial  plants  had  been  laid 
out  entirely  without  regard  to  the 
health  of  its  workers.  Water  supply, 
affecting  health,  cleanliness,  flushing 
power,  and  the  commonest  carrier  of 
contagion,  is  obviously  as  important  as 
food.  A  cleanly,  well  -  ventilated 
change-room,  clothing  appropriate  to 
the  work   in  hand,  and  the   proper  and 


safe  disposal  of  .sewage,  are  engineer- 
ing problems,  and  the  sewage  disposal 
problem  is  most  important  in  planning 
the  layout  of  mill  or  mine.  Physical 
examination  of  employees,  and  the  su- 
pervision of  an  adequate  and  proper 
food  supply,  also  have  their  engineering 
side. 

Eugene  Meyer,  Jr.,  was  the  next 
speaker.  Mr.  Meyer  referred  to  his 
opinion,  expressed  two  years  ago.  that 
the  mining  and  metallurgical  industries 
were  peculiarly  charged  with  the  task  of 
expanding  and  strengthening  our  posi- 
tion abroad  at  that  time.  There  would 
be  a  resultant  increased  demand  for 
American  engineers,  he  said.  This  state- 
ment, he  believes  to  be  even  more  true 
today  than  when  it  was  first  published. 
The  future  is,  of  course,  unknown,  Mr. 
Meyer  said.  One  can  foretell  vei-y  little 
with  precision;  but  it  is  certain  that 
great  changes  impend.  Labor  will  live 
on  a  better  plane  than  ever  before,  and 
the  problem  is  put  right  up  to  the  engi- 
neers to  find  out  how  to  increase  our 
production  in  the  face  of  fewer  hours 
of  work  per  day  and  a  greater  produc- 
tion cost  per  piece.  Engineers  evi- 
dently must  develop  more  scientific, 
more  common-sense  and  logical  meth- 
ods, more  perfect  and  perhaps  larger 
mechanical  appliances,  develop  United 
States  industrial  chemistry  far  beyond 
where  it  was  and  is,  and  fully  utilize 
our  water  power.  Greater  capital  out- 
If.y  to  attain  all  these  ends  is  needed 
and  justified. 

It  is  incumbent  on  the  A.  I.  M.  E.  to 
think  ahead,  to  formulate  and  suggest 
the  solutions  of  the  great  future  prob- 
lems, to  watch  the  development  of  new 
countries  and  study  the  bearing  of 
these  problems  on  our  economic  struc- 
ture, said  Mr.  Meyer.  Hoover  is  a 
good  man  for  engineers  to  study. 
Though  they  have  done  wonderful 
things  already,  the  engineers  of  Amer- 
ica have  not  done  all  they  might,  and 
they  must  study  the  problems  of  the 
future  on  the  basis  of  today's  facts, 
with  a  view  to  adjusting  ourselves  to 
the  problems  the  future  holds  in  store. 

Cornelius  F.  Kelley,  on  rising,  re- 
ferred to  Dr.  Darlington's  speech  by 
expressing  the  opinion  that  rather  than 
blame  everything  on  the  engineer  we 
should  consider  what  he  has  already 
ilone  for  the  country,  and  asked  where 
we  should  'be  today  without  his  ser- 
vices of  the  past.  He  found  the  engi- 
neer a  practical  man  who  condemns 
blunders  as  unpai-donable.  and  trans- 
lates laboratory  research  into  prac- 
tical results.  The  engineer,  declared 
Mr.  Kelley,  serves  a  jealous  mistress  in 
his  profession,  which  demands  all  his 
time  and  thereby  prevents  him  from 
developing  into  a  broad  man  of  busi- 
ness. Nevertheless  Mr.  Kelley  found 
that    the    hour    had    arrived    when    the 


ei  gineer  must  interest  himself  in  the 
problems  of  the  day.  The  world  would 
go  on  rightly,  evolution,  not  revolution, 
would  prevail,  and  the  engineering  pro- 
fession of  the  world  could  do  no  better 
than  to  follow  the  example  of  that 
gieat  engineer  who  seized  the  oppor- 
tunity to  render  personal  service,  Her- 
bert Hoover. 

Mr.  Hoover,  having  been  detained, 
did  not  speak  until  10  p.m.  He  dis- 
claimed any  intention  of  raking  engi- 
neers over  the  coals,  as  engineering  was 
a  profession  of  which  he  was  proud. 
Every  successful  engineer,  he  said,  was 
necessarily  a  man  of  imagination,  an 
idealist  soaked  with  realism,  and  in 
the  United  States  today  more  of  such 
men  were  needed  than  of  any  other 
kind.  The  United  States  faces  a  period 
not  of  reform  but  of  acute  readjust- 
nient,  and  the  engineer,  as  a  leader  in 
the  school  of  intense  realism,  would 
be  sorely  needed  to  bring  about  the 
adjustment.  Mr.   Hoover  said. 

Being  fresh  from  his  labors  on  the 
President's  Industrial  Conference,  Mr. 
Hoover  paid  some  attention  to  the 
great  problems  and  solutions  presented 
to  it.  He  expressed  the  opinion  that  the 
arbitration  method  between  nation- 
wide capital  and  nation-wide  labor,  as 
we  saw  it  practiced  in  Kansas,  for  ex- 
ample, was  the  wrong  way  to  handle 
and  solve  problems,  which  vary  with 
the  industry  and  even  with  the  indi- 
vidual establishments  of  that  industry. 
We  must  recognize  the  right  of  the 
workers  in  an  establishment  to  conduct 
icllective  bargaining  with  the  owners 
and  operators,  regarding  conditions  of 
Ifbor  and  wages  under  circumstances 
"  hich  should  be  the  common  knowledge 
of  all  concerned,  Mr.  Hoover  believes. 
But  the  labor  representatives  must  be 
truly  representative  of  and  from  the 
I  (immunity   involved. 


Federal  Department  of  Public 

Work.s  Urged  by  Utah 

Engineers 

The  Utah  Society  of  Engineers  is 
uiving  its  support  to  the  movement  to 
establish  a  Department  of  Public  Works 
under  scientific  management,  to  do 
away  with  the  present  Department  of 
Engineers.  Lafayette  Hanchet  re- 
cently spoke  on  this  subject  before  the 
Commercial  Club  of  Salt  Lake  City, 
pointing  out  the  advantages  which 
would  accrue  from  such  a  department 
and  emphasizing  the  saving  in  time  and 
money,  as  well  as  the  greatly  increased 
efficiency. 

Dust    and    Ventilation    Investigations 

by  the  U.  S.  Bureau  of  Mines  have 
been  carried  out  in  the  Miami  mine  at 
Miami,  Ariz.,  and  in  the  Inspiration 
mine  at  Inspiration.  .■\riz. 
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MEN  You  SHOULD 
KNOW  ABOUT 


Laurence  .Maxwell  is  now  manager  of 
the  Gold  Ore  Mining  Co.'s  mine  near 
Goldroad,   Mohave   Co.,   .^riz. 

Harold  B.  Goodrich,  petroleum  geol- 
ogist-engineer, announces  the  removal 
of  his  office  to  111  West  4th  St.,  Tulsa, 
Okla. 

Herschel  C.  Parker,  geologist  of  the 
U.  S.  Geological  Survey,  recently  passed 
through  Seattle  on  his  way  to  reopen 
field  work  in  Alaska. 

Hugh  T.  Rippeto,  of  Salt  Lake  City, 
Utah,  has  been  nominated  by  the  Presi- 
dent to  be  assayer  in  charge  of  the 
United  States  Assay  Office  at  Salt  Lake 
City.  He  succeeds  Charles  Gammon, 
who  resigned  recently. 

Bruce  Rose,  of  the  Canadian  Geo- 
logical Survey,  has  resigned,  to  accept 
a  position  with  the  Pearson  oil  inter- 
''sts.  Dr.  Rose  was  for  some  years  in 
charge  of  important  geological  sur- 
veys in  the  Canadian  Rocky  Mountain 
district. 

J.  E.  Spurr  addressed  the  graduat- 
ing class  of  the  Michigan  College  of 
Mines,  Houghton,  Mich.,  at  its  class 
day  exercises  on  April  14.  The  exer- 
cises were  held  in  the  college  gymna- 
sium, where  Mr.  Spurr  spoke  on  "The 
Mining   Engineer's   Future." 

H.  C.  Parmelee.  editor  of  Chemicdl 
and  Metall  logical  Eiiyineeiing,  left 
New  York  City  April  7  on  an  extended 
trip,  during  which  he  will  attend  the 
chemical  society  meeting  at  Boston, 
and  will  visit  St.  Louis,  Omaha,  Den- 
ver, Salt  Lake  Citv,  and  San  Francisco, 
Cal. 

R.  P.  McLaughlin,  state  oil  and  gas 
supervisor  of  California,  after  attend- 
ing the  meeting  of  the  petroleum  geol- 
ogists at  Dallas,  Tex.,  made  a  brief 
trip  to  Washington,  D.  C.  and  New 
York  City  on  his  way  home.  Mr.  Mc- 
Laughlin left  New  York  for  San  Fran- 
cisco on  April  7. 

.\.  W.  Stickney,  the  American  geol- 
ogist reported  captured  by  the  Bolshe- 
vik! in  Siberia,  and  for  whose  safety 
much  concern  was  felt,  is  reported  by 
the  American  Consul  at  Harbin,  in  a 
message  to  the  State  Department,  to 
be  safe  and  undisturbed  in  the  Altai 
District  of  Siberia. 

E.  L.  Bruce,  geologist  in  charge  of 
work  in  northern  Manitoba,  has  re- 
signed from  the  Canadian  Geological 
Survey,  and  will  be  with  the  Whitehall 
Petroleum  Co.  during  the  coming  sum- 
mer. Next  fall  Dr.  Bruce  will  go  to 
Kingston,  Ont.,  as  professor  of  min- 
eralogy  in  Queens   University. 

G.  P.  Bartholomew  and  John  C.  Emi- 
son  have  been  elected  to  the  board  of 
directors  at  the  recent  annual  meeting 
of  the  American  Smelting  &  Refining 
Co.  They  succeed  Karl  Filers  and  Leo- 
pold Frederick.  Mr.  Emison  has  been 
with  the  National  City  Bank,  New  York 
City,  for  the  last  fifteen  years. 


M.  L.  O'Neale,  has  opened  an  office 
as  consulting  mining  engineer,  at 
Morgantown,  W.  Va.  Mr.  O'Neale, 
who  is  a  member  of  the  A.  I. 
M.  E.,  has  had  a  number  of  years'  ex- 
perience with  coal  and  coke  pi-operties 
in  Alabama  and  West  Virginia,  and  also 
a  year  as  superintendent  of  pyrite 
mines  and  concentrating   plant. 

James  R.  Jones,  law  examiner  in  the 
U.  S.  Bureau  of  Mines,  has  resigned 
his  position  with  the  Government  and 
will  leave  the  Bureau  of  Mines  on  April 


.iAMi':s  i:.  joxKS 

i;i.  Mr.  Jones  is  going  into  petroleum 
work  and  has  an  engagement  with  the 
Rocky  Mountain  di\'ision  of  the  Roxana 
Petroleum  Corporation,  Cheyenne, 
Wyo.  It  is  to  be  hoped  that  work  on 
his  digest  of  the  oil  laws  of  Latin 
America  will  not  be  inteiTupted  by 
this  change  in  Mr.  Jones'  affiliations. 

George  E.  Parish,  mining  engineer, 
manager  of  the  mining  interests  of 
the  Charles  E.  Butters  estate  in  Salva- 
dor, arrived  at  San  Francisco,  Cal., 
April  6,  on  the  Pacific  Mail  Steamship 
"San  Juan"  from  La  Union.  Mr. 
Farish  has  been  absent  from  the 
United  States  nearly  two  years,  which 
he  has  spent  in  developing  the  Butters 
Divisadero  Co.'s  properties  in  El  Sal- 
vador. He  left  there  about  March  1.5 
last. 

Milnor  Roberts,  Dean  of  the  Univer- 
sity of  Washington  College  of  Mines, 
has  just  returned  to  Seattle  after  com- 
pleting a  ten-day  field  trip  in  north- 
eastern Washington.  Dean  Roberts  and 
twelve  students  visited  the  Loon  Lake 
Copper  Co.,  the  United  Silver-Copper, 
and  the  Electric  Point  Mining  Co.'s 
mines;  the  quarries  and  calcining  plant 
of  the  Northwest  Magnesite  Co.,  at 
Chewelah,  and  the  Northport  smelter 
at   Northport,   Wash. 


William  Weston,  discoverer  of  the 
Camp  Bird  mine,  near  Ouray,  Col., 
widely  known  mining  engineer  and  big 
game  hunter,  died  recently  at  Denver, 
Col.,  of  bronchial  pneumonia.  He  was 
seventy-six  years  old.  In  1881,  Gov- 
ernor Frederick  W.  Pitkin  appointed 
.Mr.  Weston  state  commissioner  of 
mines,  but  his  appointment  was  not 
confirmed. 

S.  C.  Lake,  for  eighteen  years  a  min- 
ing and  smelter  man  in  the  Southwest, 
died  lately  in  Douglas,  Ariz.,  aged 
sixty-three.  Mr.  Lake  went  to  Arizona 
in  1902  from  New  York  to  manage  the 
mine  and  smelter  of  the  Black  Diamond 
company  in  the  Dragoon  mountains; 
but  for  some  years  he  had  been  with 
the  sampling  department  of  the  Calu- 
n.et  &  Arizona  Co.  at  Douglas. 

William  E.  H.  Carter,  a  mining  engi- 
neer of  Toronto,  died  April  9,  at  the 
age  of  forty-three,  after  a  short  illness. 
Mr.  Carter  was  a  graduate  in  applied 
science  of  the  University  of  Toronto, 
and  for  some  years  was  engaged  in 
gold  mining  in  British  Columbia.  He 
was  inspector  of  mines  for  Ontario 
from  1900  to  1906,  and  was  attached 
to  the  party  that  ran  the  provincial 
boundary  line  between  Ontario  and 
Manitoba. 

Robert  P.  Burgan,  seventy-eight, 
president  of  the  Carnegie  Lead  &  Zinc 
Co.,  and  one  of  the  founders  and  a  for- 
mer president  of  the  Carnegie  Coal  Co., 
died  at  his  home  in  Carnegie,  Pa., 
March  28.  He  was  a  Cornishman,  and 
came  to  the  United  States  in  1864.  His 
earliest  affiliations  here  were  with  the 
Michigan  copper-mining  industry;  but 
in  1865  he  moved  to  Pittsburgh,  where 
ho  soon  became  interested  in  coal  min- 
ing as  well.  In  191.5  Mr.  Burgan  se- 
cured the  property  of  the  defaulting 
Calumet-Sonora  Mining  &  Milling  Co., 
Mexico.,  and  reorganized  it  as  the  Car- 
negie Lead  &  Zinc  Co.,  Cananea,  So- 
nora,  Mexico.  At  the  time  of  his  death 
-Mr.  Burgan  was  also  president  of  Car- 
negie National  Bank,  Carnegie,  Pa. 

George  Mainhart,  of  Grass  Valley, 
Nev.,  superintendent  and  manager  of 
a  number  of  mines  in  Nevada,  died  at 
Nevada  City  Sanitarium  on  March  29, 
after  an  operation  to  stop  toxic  absorp- 
tion. Mr.  Mainhart  was  born  in 
Greensburg,  Pa.,  in  1849,  but  went  to 
Virginia  City,  Nev.,  at  a  very  early  age, 
and  his  first  mining  work  was  on  the 
Comstock  lode.  Later  he  went  to 
Eureka,  and  in  1870  moved  to  the  Grass 
Valley-Nevada  City  districts.  He  was 
in  charge  of  the  Omaha  Consolidated 
for  fifteen  years,  resigning  in  1899  to 
manage  the  Bullion  mines  south  of 
Grass  Valley.  This  work  was  inter- 
rupted by  embarrassments  due  to  the 
San  Francisco  earthquake  and  fire.  Two 
of  Mr.  Mainhart's  four  sons  are  also 
mining  engineers  identified  with  large 
Nevada   mining  enterprises. 
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Court  Decisions  in  Mining  Cases 

By    Wellington    Gustin 


Royalty  Payments  on  Gas  Wells 

When  Is  a  Gas  Well  Not  an  Oil  Well? 

— When  Royalty  Applies  to 

Gas  Well  Under  Lease 

In  a  case  carried  to  the  Supreme 
Court  of  Oklahoma,  the  plaintiff  had 
brought  action  against  the  Blaekwell 
Oil  &  Gas  Co.  to  compel  delivery  or 
payment  of  one-tenth  of  the  gas  trans- 
ported from  premises  of  plaintiff.  In 
the  lease  granted  to  the  Blaekwell  Oil 
Co.  the  right  was  given  to  "all  the  oil, 
gas,  and  other  minerals"  found  in  and 
under  the  described  tracts,  and  the  ex- 
clusive right  to  lay  pipe  lines  neces- 
sary for  production  and  transportation 
of  "oil,  gas,  or  other  minerals  taken 
from  the  premises,  and  reserves  to 
lessors  one-tenth  of  all  oil  or  other 
minerals,"  providing  that,  "if  gas  only 
is  found  in  quantities  large  enough  to 
transport,  then  parties  of  the  first  part 
are  to  receive  $100  per  annum  for  the 
product  of  each  and  every  well  so  trans- 
ported, and  also  free  gas  for  heating 
and  lighting  purposes  for  a  dwelling 
on  the  above-described  land." 

A  well  was  brought  in  from  which 
large  quantities  of  gas  were  trans- 
ported, and  plaintiffs  were  paid  $100  a 
year  for  such  gas.  The  oil  company 
began  to  extract  gasoline  from  the  gas, 
paying  the  lessors  one-tenth  of  such 
gasoline,  but  refused  to  pay  for  one- 
tenth  of  the  gas. 

The  lessors  contended  before  the  Su- 
preme Court  that  the  paragraph  pro- 
viding for  the  payment  of  $100  per 
annum  for  the  production  of  each  gas 
well  had  no  effect  after  the  production 
«f  the  gasoline;  that  when  gasoline 
was  manufactured  from  the  gas  the 
well  was  no  longer  a  gas  well  in  the 
sense  used  in  that  paragraph;  and  that 
the  lessors  were  entitled  to  one-tenth 
of  such  gas  under  the  provisions  of  the 
paragraph  reserving  to  the  parties  of 
the  first  part  one-tenth  of  "all  oil  or 
other  minerals,"  arguing  that  the  term 
"other  minerals"  includes  gas  from  any 
well  except  where  gas  only  is  found. 

The  rule  laid  down  for  the  construc- 
tion of  a  contract  is  that  the  language 
used  therein  must  govern  its  interpre- 
tation, if  the  language  is  clear  and  ex- 
plicit and  does  not  involve  an  absurdity, 
and  the  whole  of  such  contract  is  to  be 
taken  together  so  as  to  give  effect  to 
«very    part,    if   reasonably   practicable. 

The  granting  clause  of  the  lease 
uses  the  language  "all  the  oil,  gas, 
and  other  minerals,"  the  excepting  or 
royalty  clause,  "all  oil  or  other  miner- 
als." In  a  separate  paragraph,  the 
$100  per  annum  royalty  is  provided 
for  gas.  It  clearly  appears  the  gas 
royalty  was  to  be  different  from  the 
royalty  for  oil  or  "other  minerals." 

The  lessors  contended  that  the  lan- 
guage "if  gas  only  is  found  in  quantities 
large  enough  to  transport"  should  be 


construed  to  mean  "if  gas  only  is 
found  on  the  premises  in  quantities 
large  enough  to  transport."  The  view 
of  the  court  was  that  this  was  meant 
to  deal  with  each  and  every  well  in 
which  gas  was  found  and  for  which 
such  gas  was  transported.  To  hold  that 
the  words  "or  other  minerals,"  found 
in  the  clause  fixing  the  royalty  for  oil, 
includes  gas,  would  be  to  violate  the 
foregoing  rule.  General  words  do  not 
explain  or  amplify  particular  terms 
preceding  them,  but  are  themselves 
restricted  and  explained  by  the  partic- 
ular term.  The  general  term  "other 
minerals,"  following  the  word  "oil," 
must  be  construed  to  be  minerals  of 
like  character. 

It  appears  that  gasoline  was  caught 
in  dripping  pans  as  a  byproduct  of  the 
gas.  The  court  said  the  well  would 
not  be  held  to  be  an  "oil  well,"  within 
the  meaning  of  the  lease,  merely  be- 
cause gasoline  is  produced  as  a  by- 
product of  the  gas.  It  was  still  a 
"gas  well"  within  the  meaning  of  the 
lease  for  the  purpose  of  fixing  the 
gas  royalty. 

That  gasoline  oil  was  included  in 
the  term  "other  mineral"  it  was  un- 
necessary to  decide,  as  the  lessors  re- 
ceived one-tenth  of  the  value  of  the 
gasoline  oil  produced. 


Ownership  of  Casing-Head 
Gasoline 

Important  Decision  of  a  Case  in  Which 

No  Provision  Was  Made  for  These 

Products  in  the  Original  Lease 

An  important  decision  in  the  oil  in- 
dustry was  recently  handed  down  in 
the  Supreme  Court  of  Louisiana,  af- 
fecting both  the  lessors  and  holders  of 
gas  leases,  wherein  no  special  provision 
had  been  made  regarding  casing-head 
gas.  Owing  principally  to  the  vacuum 
pumping  system,  this  gas  is  heavily 
surcharged  with  a  high  quality  of  gas- 
oline, which  formerly  escaped  or  was 
wasted.  Since  the  discovery  of  proc- 
esses for  the  extraction  of  this  casing- 
head  gasoline,  the  questions  arise  as 
to  its  ownership,  who  should  pay  for 
the  plants  and  systems  necessary  for 
its  saving,  and  the  liability  of  the  oil 
operator  and  the  land  owner  to  each 
other. 

Barney  Y.  Wemple  instituted  an  ac- 
tion against  the  Producers'  Oil  Co.,  a 
subsidiary  of  the  Texas  Co.  Wemple 
is  the  owner  and  lessor  of  certain  oil 
lands  in  De  Soto  Parish,  Louisiana, 
and  owns  a  half  interest  in  other  tracts 
near  by.  The  Producers'  Oil  Co.  ac- 
quiring the  oil  and  gas  lease  covering 
the  property.  Wemple  brought  suit 
against  the  Producers'  Oil  Co.,  al- 
leging that  it  had  drilled  sixteen  pro- 
ducing oil  wells  on  tracts  of  which  he 
was  the  sole  o^vner,  and  eight  wells  on 


those  of  which  he  was  part  owner,  and 
that  up  to  May  1,  1916.  it  had  delivered 
his  proportion  of  the  oil  produced; 
that  about  this  date  the  Producers'  Oil 
Co.  put  into  operation  a  device  for  sav- 
ing oil  emanating  from  the  wells  in  the 
form  of  vapor,  and  has  failed  to  ac- 
count for  his  share  in  the  proceeds  to 
the  value  of  $12,000.  The  complaint 
provided  that  should  the  court  hold  that 
the  product  in  question  is  not  oil  with- 
in the  contemplation  of  the  lease,  then 
it  should  be  held  to  be  a  mineral,  not 
embraced  therein,  of  which  Wemple 
was  the  sole  owner,  the  value  of  which 
was  placed  at  $96,000.  Should  the 
court  hold  such  product  to  be  gas,  he 
claimed  $2,400  per  year  as  his  share 
under  the  lease. 

The  Producers'  Oil  Co.  admitted  put- 
ting in  a  plant  for  the  saving  of  the  oil 
kno\vn  as  "casing-head  gas,"  but  denied 
any  accounting  was  due  Wemple  for 
such  oil,  claiming  it  property  in  which 
he  had  no  interest.  It  contended  that 
at  the  time  of  the  execution  of  the 
oil  lease  there  was  no  practical  way  by 
which  oil  in  volatile  condition,  in  gas 
known  and  designated  as  "casing-head  , 
gas,"  escaping  from  oil  wells,  could  be 
commercially  or  profitably  utilized,  but 
that  at  such  time  "casing-head  gas" 
had  no  value,  except  that  part  of  it 
which  could  be  used  in  the  operation 
of  the  leased  premises,  as  permitted 
by  the  lease,  the  remainder  unavoidably 
escaping  without  profitable  use  to  any- 
one. 

In  its  opinion,  the  Supreme  Court 
of  Louisiana  pointed  out  that  in  1909, 
when  the  leases  were  executed  by 
Wemple,  neither  of  the  contractants 
knew  of  the  possibilitj'  of  profitably 
extracting  gasoline  from  casing-head 
gas,  and,  therefore,  they  included  no 
specific  provision  relating  to  such  gaso- 
line in  their  contract.  Also,  although 
this  knowledge  was  common  in  1914, 
the  date  when  the  Producers'  Oil  Co. 
acquired  the  leases,  it  took  the  contract 
as  it  found  it  from  its  predecessors; 
and,  as  Wemple  knew  no  more  at  that 
time  than  he  did  in  1909  about  casing- 
head  gasoline,  there  was  no  special 
understanding  between  him  and  the 
company  concerning  that  product  or  its 
disposition. 

At  the  bottom  of  the  controversy, 
said  the  court,  is  the  equitable  doctrine 
that  no  one  is  presumed  to  give,  and 
no  one  should  be  allowed  to  take,  any 
product  of  value  and  give  nothing  in 
return.  The  court  ruled  that  all  rights 
in  the  lease  claimed  by  the  company 
which  are  not  conferred,  in  direct  terms 
or  by  fair  implication,  from  those 
which  are  so  granted,  are  to  be  con- 
sidered   withheld. 

Judgment  was  handed  down  award- 
ing Wen\ple  a  one-eighth  interest  in 
the  oil  that  the  defendant  had  extracted 
from  the  gas. 
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SEATTLE.  WASH.,  SEEN  FROM  THE  H.\RBOR 


International  Mining  Convention  at  Seattle,  Wash. 

Mining  Men  From  the  Northwest  Meet  With  Foreign  Miners  To  Discuss  Fuel  Supplies,  Water 

Power,  Petroleum  Industry,  the  Chemical  and  Electrometallurgical 

Industry  and  the  Gold  Problem 


ON  WEDNESDAY,  April  7.  the  In- 
ternational Mining  Convention  met 
in  Seattle's  Auditorium.  This  organiza- 
tion, which  has  grown  up  in  the  North- 
west, has  a  somewhat  similar  function 
to  that  of  the  American  Mining  Con- 
gress, in  that  it  brings  all  of  the  ele- 
ments of  the  mining  industry  together 
and  thus  enables  the  industry  to  ex- 
press itself  upon  fundamental  prob- 
lems. 

The  convention  is  not  restrictive,  but 
inclusive,  as  governors  of  states, 
provinces,  and  territories  may  each  ap- 
point ten  delegates,  state  or  provincial 
mining  department,  five;  chambers  of 
commerce  and  commercial  bodies,  five; 
county  commissioners,  five;  mayors  of 
cities  and  towns,  five;  universities  and 
colleges,  five;  and  any  mining  or  oil 
company,  two.  Naturally,  the  prin- 
cipal attendance  is  from  the  local  min- 
ing men  of  Washington,  Idaho,  British 
Columbia,  Montana,  and  other  second- 
ary geographic  divisions.  At  this 
meeting  there  were  a  larger  number  of 
mining  men  from  foreign  countries 
than  usual. 

EXHIBITS  OF  MINING  MACHINERY 
AND  ORES 

A  feature  of  the  convention  was  the 
exhibit  of  mining  machinery  which  was 
placed  at  one  end  of  the  Auditorium. 
Many  of  the  larger  mining  machinery 
companies  made  displays.  The  south- 
ern end  of  the  building  was  occupied 
by  ore  and  mineral  exhibits.  Alaska, 
British  Columbia,  Washington,  Idaho, 
and  Oregon  were  represented  in  the  ex- 
hibits. Both  the  Tacoma  and  Bunker 
Hill  and  Sullivan  smelters  contributed 
well-planned  exhibits  of  their  raw  ores, 
fluxes,  and  finished  products,  copper 
and  lead. 

The  formal  meeting  was  called  to 
order  by  Glenville  A.  Collins,  chairman 
of  the  convention.  Mayor  Hugh  M. 
Caldwell    extended    a    welcome    to    the 


Seattle  Correspondence 

delegates  on  behalf  of  Seattle.  Gov- 
ernor Louis  F.  Hart  in  his  address  of 
welcome  called  particular  attention  to 
the  importance  of  the  mining  industry 
in  relation  to  the  nation's  prosperity. 
The  Rev.  P.  T.  Rowe,  who  had  spent 
twenty  years  in  Alaska,  responded  for 
Alaska.  Louis  H.  Santander,  Chilean 
Consul,  discussed  the  parts  played  by 
American  and  English  capital  in  the 
development  of  the  mineral  resources 
of  South  America. 

Lew  Gnkay,  of  Canton,  China,  ad- 
dressed the  convention  on  the  subject 
of  "Mining  Development  in  China." 
The  early  superstitions  of  the  Chinese 
interfered  with  the  initiation  of  mining 
operations,  but  in  recent  years,  he  said, 
China  has  not  only  greatly  developed 
its  deposits,  but  has  made  a  large  pro- 
duction of  antimony,  tungsten,  coal, 
and  iron.  Edwin  Hodge,  president  of 
the  British  Columbia  Chamber  of 
Mines,  followed  Mr.  Gnkay  with  a  story 
o^'  the  first  meeting  of  the  convention, 
held  at  Vancouver  in   1919. 

IRON  AND  STEEL  IN  THE   NORTHWEST 

On  Wednesday  afternoon.  Dean 
Milnor  Roberts  of  the  University  of 
Washington  spoke  on  "A  Proposed 
Iron  and  Steel  Plant  on  Puget  Sound." 
He  told  about  the  history  of  the  several 
small  steel  plants  in  the  Northwest  and 
pointed  out  the  situation  of  the  avail- 
able iron-ore  deposits  both  in  the 
Pacific  Coast  States  and  in  British  Col- 
umbia. Eff'orts  to  establish  a  larger 
steel  industry  have,  however,  he  said, 
not  been  limited  entirely  to  reports  and 
discussions,  for,  three  years  ago,  a 
group  of  men  made  an  extensive  study 
of  the  situation,  and  an  announcement 
was  made,  at  the  time,  that  large  inter- 
ests, both  in  the  East  and  the  West, 
would  carry  out  the  proposed  plans. 
Certain  Seattle  men  had  been  asked  to 
join  the  enterprise,  which  was  a  private 
concern,  and  about  which  only  general 


features  were  permitted  to  be  pub- 
lished. Mr.  Roberts  said  that  he  was 
informed  that  the  enterprise  was  to 
be  taken  up  again,  the  war  having  in- 
terfered with  the  previous  plans.  By 
means  of  blueprints.  Dean  Roberts  out- 
lined a  flow  sheet  which  he  had  pre- 
pared to  show  the  important  features 
of  a  proposed  iron  and  steel  plant  in 
the  Northwest. 

The  magnesite  industry  in  the  State 
of  Washington  was  described  by  E.  N. 
Patty,  mining  engineer  for  the  Wash- 
ington Geological  Survey.  The  indus- 
trial uses  of  magnesite  were  presented 
by  G.  E.  Whitwell,  professor  of  indus- 
trial chemistry.  University  of  Washing- 
ton. Professor  Whitwell  has  been  en- 
gaged in  research  work  in  connection 
with  magnesite.  He  pointed  out  the 
possibilities  for  extending  the  uses  of 
this  mineral,  and  emphasized  its  high 
quality  for  refractory  purposes.  Hewitt 
Wilson,  professor  of  ceramics.  Univer- 
sity of  Washington,  by  means  of  a 
series  of  charts,  illustrated  the  uses  to 
which  the  various  types  of  refractories 
are  best  adapted.  He  also  discussed 
the  possibilities  that  exist  for  the  ex- 
pansion of  the  ceramics  and  i-efractory 
industries  in  the  Puget  Sound  region. 

Late  in  the  afternoon  the  members  of 
the  convention  were  conducted  through 
the  plant  of  the  Pacific  Coast  Steel  Co. 
An  interesting  address  was  given  in 
the  evening  by  T.  A.  Rickard.  Mr. 
Rickard  selected  for  his  subject  "The 
Romance  and  Philosophy  of  Mining 
Discovery."  He  transported  his  audi- 
ence first  to  the  famous  mining  camps 
of  Alaska,  then  to  Australia,  and  finally 
to  the  western  United  States.  In  a 
pleasing  way  he  described  the  events 
that  led  up  to  the  discovery  of  many 
famous  mines,  among  which  were  the 
discovery  of  Broken  Hill,  the  Tread- 
well,  the  Bunker  Hill  &  Sullivan,  the 
Comstock,  and  the  United  Verde  Exten- 
sion mines. 
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The  coal  and  petroleum  section  was 
held  on  Thui-s<lay  morning.  Henry  M. 
Parks,  director  of  the  Oregon  Bureau 
of  Mines  and  Geology,  presided  at  this 
meeting.  Joseph  Daniels,  a  mining 
engineer,  presented  a  paper  on  the 
"Coal  Resources  of  the  Pacific  Rim." 
His  paper  gave  a  summary  of  the  coal 
fields  of  the  Pacific  Coast  and  the  Ori- 
ent, but  he  covered  the  Washington  coal 
districts  in  detail.  In  discussing  the 
progress  made  in  the  use  of  powdered 
coal,  and  briquetting  fuels,  he  pointed 
out  the  importance  of  the  coal  resources 
of  the  Northwest.  He  said  that  coal 
would  never  be  entirely  supplanted  by 
other  fuels,  but  promises  to  be  a  staple 


Resources  of  the  Northwest."  He  said 
that  the  potential  water  power  west  of 
the  Mississippi  was  estimated  to  be 
twenty-two  million  horsepower,  thirteen 
million  being  available  west  of  the  Con- 
tinental Divide.  He  made  a  plea  for 
the  early  development  of  water  power, 
and  spoke  of  electro-furnace  progress 
and  its  possibilities  on  the  Pacific 
Coast.  The  electrification  of  trunk 
line  railways  was  urged  as  an  economic 
measure. 

O.  C.  Ralston,  superintendent  of  the 
Seattle  Station  of  the  U.  S.  Bureau  of 
Mines,  addressed  the  convention  on 
"New  Factors  in  Development  of  Elec- 
tro-metallurgy   and    Chemistry    on    the 


ernor  Emmet  D.  Boyle  of  Nevada. 
Governor  Boyle  called  the  first  gold 
conference  at  Reno.  The  Governor  won 
hif  audience  by  a  cogent  plea  to  the 
convention  to  back  the  McFadden  bill. 
He  contended  that  the  economist  is  the 
"historian  of  business,"  not  the 
"prophet."  The  efforts  of  previous 
gold  conferences  were  described.  The 
])Osition  of  silver  early  in  the  war  was 
analogous  to  the  present  gold  problem, 
(jold  is  used  for  monetary  purposes  as 
well  as  in  the  arts,  and,  the  Governor 
said,  "I  do  not  believe  that  payment  of 
a  bonus  on  gold  production  is  prac- 
ticable at  this  time.  I  do  believe  that 
if  a  producer  sells  gold  to  a   manufac- 
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fuel  in  the  future,  as  in  the  past.  The 
picsent  equipment  of  the  industry  is 
sufficient  to  produce  coal  20  to  40  per 
cent  in  excess  of  the  requirements.  Of 
the  present  output,  the  railroads  con- 
sume 28  per  cent,  the  iron  and  steel  in- 
dustry 15  per  cent,  and  the  domestic 
trade  12  per  cent  of  the  coal  mined.  To 
o\ercome  some  of  the  present  difficul- 
ties of  the  coal  miner,  the  speaker 
recommended  the  stimulation  of  early 
seasonal  buying,  greater  efficiency  in 
fuel  utilization,  a  central  sales  agency, 
and  increased  storage  facilities  near 
centers  of  consumption. 

C.  P.  Bowie,  petroleum  engineer  of 
the  U.  S.  Bureau  of  Mines,  was  unable 
to  be  present,  and  his  paper  on  the 
"Petroleum  Resources  of  the  Pacific 
Coast"  was  presented  by  Chester  F.  Lee. 
The  petroleum  development  of  various 
countries  and  the  probable  future  de- 
velopments were  discussed,  as  was  also 
the  need  for  greater  activity  in  the 
search  for  oil.  The  great  number  of 
test  wells  being  driven  in  the  North- 
west and  the  oil  excitement  in  Montana 
were  also  referred  to  by  Mr.  Bowie. 

In  the  afternoon  Nicol  Thompson, 
cliairman  of  the  Vancouver  Mining 
Bureau,  presided.  J.  C.  Ralston,  a  min- 
ing engineer  of  Spokane,  presented  an 
excellent    paner    on    the    "Waterpower 


Pacific  Coast."  He  discussed  problems 
and  conditions  controlling  the  future 
developments  of  the  chemical  industry 
and  the  necessity  of  missionary  work 
to  open  markets  for  new  products.  He 
reviewed  competitive  factors  that  deter- 
mine the  success  of  the  industry  and 
urged  a  careful  consideration  of  pro- 
duction costs.  He  said  that  it  was  dif- 
ficult to  develop  new  industries  until 
the  world  settles  down  to  steady  and 
continuous  production. 

THE  COLD   CONFERENCE 

The  gold  conference  was  opened  by 
Vandeveer  Curtis,  of  the  University  of 
Washington.  Mr.  Curtis  said  that  from 
the  \iewpoint  of  the  economist  it  was 
an  unsound  principle  to  reduce  the 
amount  of  gold  in  the  dollar.  He  spoke 
against  tampering  with  the  gold  dol- 
lar, and  recommended  placing  our  cur- 
rency back  on  a  gold  basis  as  speedily 
as  possible.  He  maintained  that  gross 
inflation  of  credit  was  the  principal 
cause  of  high  prices.  To  stimulate  the 
use  of  gold  in  currency,  in  his  judgment, 
would  do  away  with  inflation,  and  our 
monetary  problems  would  adjust  them- 
selves. 

On  Thursday  evening,  E.  G.  Craw- 
ford, president  of  the  Portland  Clear- 
ing House  Association,  presented   Gov- 


turer  as  a  commodity,  he  has  a  right  to 
sell  at  a  profit.  More  gold  is  used  in 
the  arts  than  is  produced.  A  reliable 
average  price  of  the  jeweler's  resale  of 
gold  is  $145  per  ounce.  To  preserve 
the  necessary  amount  of  gold  for  credit 
purposes,  its  production  must  not  be 
cut  off.  It  is  sound  and  practical  busi- 
ness for  commercial  users  of  gold  to 
pay  an  extra  bonus  for  gold,  and  this 
would  in  no  way  affect  the  gold  stand- 
ard." 

John  Clauseii,  vice-president  of  the 
Union  National  Bank  of  Seattle,  pre- 
sented the  banker's  point  of  view,  and 
took  a  position  similar  to  that  of  Gov- 
ernor Boyle. 

At  the  prospectors'  session  on  the 
morning  of  April  16,  Sidney  Norman, 
of  Spokane,  presided.  Some  time  was 
devoted  to  reports  made  by  prospectors 
on  various  mining  districts,  in  which 
the  need  of  financial  backing  was 
emphasized. 

In  the  afternoon,  J.  W.  Spangler, 
president  of  the  Seattle  National  Bank, 
occupied  the  chair.  The  gold  question 
was  reopened  by  E.  G.  Crawford,  a 
banker  of  Portland,  Ore.,  who  said  that 
the  best  solution  that  he  could  see  was 
to  get  behind  the  McFadden  bill,  unless 
substantial  objections  could  be  raised. 
Over  2.000  were  present  when  Frank 
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A.  Vanderlip,  of  New  York,  spoke. 
Mr.  Vanderlip  told  those  present  that 
their  plan  for  increasing  gold  produc- 
tion was  not  sound,  for  the  country 
already  had  too  much  gold.  Increased 
production,  he  said,  will  mean  further 
inflation;  the  rise  in  prices  is  attributed 
to  inflation  of  credits,  and  gradual 
deflating  is  the  only  solution.  Paper 
at  present  in  circulation  amounts  to 
25  times  the  gold,  and  this  inverted 
pyramid  will  be  further  increased  if 
more  gold  is  produced.  To  make  sud- 
den demands  for  a  change,  according  to 
Mr.  Vanderlip,  will  endanger  our  posi- 
tion. He  characterized  the  proposed 
(legislation  as  subsidizing  the  production 
of  gold. 

After  Mr.  Vanderlip  had  finished 
speaking,  various  delegates  spoke  in 
rebuttal,  some  expressing  the  opinion 
that  Mr.  Vanderlip's  remarks  were 
made  from  the  viewpoint  of  a  banker 
who  did  not  want  the  sanctity  of  gold 
disturbed.     They   held   that   their   plan 


does  not  affect  the  monetary  system, 
for  at  present  more  gold  is  used  in 
this  country  in  the  arts  than  is  mined. 
Governor  Emmet  D.  Boyle  of  Nevada, 
speaking  in  rebuttal,  said  that  if 
bankers  used  the  ingenuity  that  they 
displayed  in  inflating  currency  in  deal- 
ing with  the  present  problem  of  defla- 
tion, they  could  solve  the  problem. 
Governor  Boyle  inquired  if  it  were  not 
better  to  change  the  law  permitting 
such  gross  inflation  rather  than  to  tell 
the  gold  miner  to  close  down  his  mines. 
It  must  be  recognized,  said  Governor 
Boyle,  that  gold  has  two  uses — mone- 
tary and  industrial — and  the  present 
bill  affects  only  the  industrial  use  of 
the  metal.  A  resolution  introduced 
by  Governor  Boyle,  urging  support 
of  the  MeFadden  bill,  was  then  unani- 
mously  adopted   by   the   convention. 

Among  other  resolutions,  one  was 
adopted  asking  the  Government  to 
protect  the  interests  and  lives  of  Amer- 
ican operators  and  engineers  in  Mexico. 


Another  provided  for  appointing  a 
permanent  executive  committee  to  ar- 
range for  future  conventions.  Still 
another  recommended  that  mining 
properties  and  business  be  placed  on 
an  equality  with  all  other  business  by 
Dun  and  Bradstreet. 

Portland  was  unanimously  chosen  for 
next  year's  meeting  for  the  convention. 

In  the  evening  a  smoker  was  held  at 
the  Arctic  Club,  and  a  theater  party 
was  arranged  for  the  ladies  accom- 
panying the  members.  On  the  follow- 
ing day  a  visit  was  paid  to  the  Tacoma 
smelter.  Thie  members  were  enter- 
tained at  luncheon  by  the  Tacoma 
Chamber  of  Commerce. 

Locally,  the  convention  was  con- 
sidered successful.  Thirteen  hundred 
mining  men  were  present,  and  the 
various  exhibits  were  visited  by  many 
of  the  business  people  of  Seattle. 

A  large  delegation  from  British 
Columbia  took  an  active  part  in  the 
convention. 


THE  Mining  News 


Leading  Events 


Dwight-Lloyd  Roaster  Used  on 
Flotation  Concentrates 

Consolidated    at    Trail,    B.    C.    Pitting 

Two  Test  Mills  Against  Each  Other 

To  Determine  Best  Process 

At  the  Consolidated  Mining  &  Smelt- 
ing Co.'s  electrolytic  zinc  plant  at  Trail, 
B.  C,  where  ore  from  the  Sullivan  mine 
is  being  concentrated  either  by  mag- 
netic treatment  or  by  selective  flota- 
tion, two  mills  are  being  run  in  com- 
petition with  each  other,  one  using 
magnetic  treatment  and  the  other  flo- 
tation, in  order  to  determine  the  best 
process  for  the  large  concentrator  that 
is  to  be  built  at  the  mine.  The  com- 
bined capacity  of  these  mills  is  approxi- 
mately 900  tons  daily. 

A  Dwight  &  Lloyd  roasting  plant  is 
being  erected  to  roast  flotation  copper 
concentrates.  The  transportation  and 
preparation  of  flotation  concentrates 
for  smelting  has  always  been  more  or 
less  of  a  problem  and  the  use  of  the 
Dwight  &  Lloyd  plant  is  interesting. 

Yukon  League   Asks   Royalty 
on  Gold  Be  Dropped 

The  Yukon  Development  League  will 
ask  the  Canadian  government  to  abol- 
ish the  present  royalty  on  gold,  ac- 
cording to  a  press  dispatch  from  Daw- 
son. The  league  is  composed  of  miners 
and  merchants.  It  will  also  ask  the 
Dominion  government  to  amend  the 
placer  mining  laws  in  the  territory  to 
permit  extensive  prospecting  of  low- 
grade  placer  creeks  and  valleys  to  in- 
duce gold  dredging  companies  to  extend 
their   <;p:  ri.tions. 


Bunker  Hill  &  Sullivan  Plans  Ex- 
perimental Plant  for  Zinc- 
Lead  Ores 

The  Bunker  Hill  &  Sullivan  Mining 
&  Concentrating  Co.,  of  Kellogg,  Idaho., 
has  a  reseai-ch  department  actively  at 
work  on  an  experimental  plant  fo!r 
treating  Coeur  d'Alene  zinc-lead  ores. 
It  plans  to  follow  this  up  with  a  zinc 
annex  to  the  Bunker  Hill  smelter 
adapted  for  treating  local  zinc  ores; 
and.  dependent  upon  the  success  of 
this  venture,  may  eventually  elaborate 
the  annex  for  treating  complex  zinc 
ores  from  outside  districts. 

Swedish  Engineer  Claims  To  Make 
Electrolytic  Iron  Successfully 

The  successful  refining  of  iron  by  an 
electrolytic  process  is  claimed  by  the 
Swedish  engineer,  Konrad  Werner 
Lindman,  who,  for  the  last  six  months, 
has  been  conducting  a  series  of  experi- 
ments at  the  Avesta  Ironworks.  Con- 
trary to  the  marketable  results  ob- 
tained in  the  electrolyzation  of  copper, 
those  of  iron  hitherto  treated  have 
contained  a  high  percentage  of  hydro- 
gen, and  uneven  floccose  masses.  Lind- 
man, by  his  method,  the  details  of 
which  are  a  secret,  claims  that  by  a 
simple  process  which  reduces  costs  to  a 
minimum,  both  in  respect  of  plant  and 
labor,  he  has  succeeded  in  obtaining  a 
good,  even  and  homogeneous  iron  plate, 
chemically  free  from  impurities.  The 
iron,  it  is  claimed,  is  produced  in  plates 
down  to  the  thinnest  dimensions,  with 
a  greater  magnetic  capacity  than  the 
xisual  rolled  plate,  and  requiring  no 
after-treatment. 


Tennessee    Copper    Co.    Erecting 
Acid  Phosphate  Plant 

Capacity    Will    Be    100,000    Tons    Per 

Year — Company  Now  Selling   Part 

of   Acid   in   Open   Market 

The  Tennessee  Copper  &  Chemical 
Corporation,  the  country's  largest  pro- 
ducer of  sulphuric  acid,  has  become  a 
selling  factor  in  the  open  market.  Ship- 
ments of  acid  have  already  been  made' 
to  customers  at  current  high  prices. 
For  the  last  nine  years  the  company 
has  shipped  its  sulphuric  acid  output 
under  a  long-time  contract  calling  for 
a  price  of  $4.81  a  ton  to  the  Interna-  i 
tiional  Agricultural  Corporation.  The 
Tennessee  company  now  has  the  priv- 
ilege of  marketing  a  certain  amount 
of  its  current  acid  production.  It  is 
estimated  that  this  volume  during  the 
current  year  will  reach  between  75,000 
and   100,000  tons. 

The  contract  with  the  International 
Corporation  does  not  expire  until  the 
end  of  1920.  Prior  to  tRat  time  the 
Tennessee  company  will  have  embarked 
in  the  fertilizer  field,  as  it  has  under 
construction  at  Atlanta  the  first  unit 
of  its  proposed  acid  phosphate  plant. 
This  will  eventually  have  capacity  for 
producing  100,000  tons  annually.  "  The 
new  acid  plant  will  probably  be  ready 
to  start  production  by  September,  at 
which  time  a  substantial  part  of  the 
company's  sulphuric  acid  will  be  di- 
verted to  company  use.  The  Tennessee 
sulphuric  acid  plant  has  capacity  for 
producting  over  200,000  tons  of  acid 
a  year.  It  is  situated  at  Copperhill, 
Tenn.,  within  a  few  hundred  yards  of 
the  Georgia  state  line. 
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Silver  King  of  Arizona  Officers 
Announce  Policy 

In  response  to  a  request  from  stock- 
holders of  the  Silver  King-  of  Arizona 
Mining  Co.  for  information  regarding 
the  present  and  future  policy  of  the 
company,  the  officers  have  announced 
that  the  company  is  following,  and  pro- 
poses to  continue,  a  conservative  but 
firm  policy  of  mine  development,  with 
a  view  to  bringing  the  property  to  the 
stage  of  profitable  production  as  soon 
as  possible. 

During  1919,  the  company  disposed 
of  litigation  involving  the  completion 
of  title  to  certain  mining  claims  con- 
sidered valuable  in  connection  with 
future  operations,  and  incurred  general 
and  administrative  expenses  that  were 
considered  necessary,  but  which  will 
probably  not  be  duplicated. 

The  company  has  recently  secured 
the  services  of  Harry  J.  Wolf  as  con- 
sulting engineer,  and  under  his  general 
direction  plans  to  follow  a  policy  of 
economy  in  administration,  and  an  ag- 
gressive scheme  of  mine  development. 
Mr.  Wolf  was  formerly  chief  mine 
engineer  of  the  Camp  Bird  mine  in 
Colorado,  and  has  been  actively  en- 
gaged during  the  last  seventeen  years 
in  e.xamining  mines,  and  in  developing 
and  managing  mining  properties  in  the 
West. 

Arthur  Hillebrand,  president  of  the 
company,  and  his  associates,  have  re- 
cently underwritten  $.50,000  of  the 
company's  bonds  to  cover  current 
financial  needs,  in  addition  to  the 
$150,000  in  bonds  which  they  had  al- 
ready purchased  in  the  interest  of  the 
organization. 

Labor  Scarce  in  Idaho  in  Spite  of 
Wage  Increase 

In  spite  of  the  fact  that  wages  for 
underground  men  have  been  increased 
to  $5.75  per  day  in  the  Coeur  d'Alene 
district  of  northern  Idaho,  mining  coni- 
panies  are  still  experiencing  much  dif- 
ficulty in  getting  men.  Some  of  them 
have  sent  agents  to  the  coast,  to  Salt 
Lake  City  and  to  other  industrial  cen- 
ters for  the  purpose  of  obtaining  men. 
Employees  are  constantly  quitting  foi 
no  apparent  reason  other  than  yielding 
to  the  spirit  of  unrest  -hat  seems  to 
possess  wage  earners  in  all  the  mining 
districts  of  the  West. 

Gold  Producers  at  Tonopah  Urge 
Passage  of  McFadden  Bill 

At  the  meeting  of  golil  producers  re- 
cently held  in  Tonopa!.,  Nev.,  it  was 
decided  to  urge  the  passage  of  the 
McFadden  bill  providing  a  $10  premium 
on  gold,  .'i.t  the  same  time  plans  were 
laid  for  organizing  a  Nevada  chapter 
of  the  American  Mining  Congress. 
Louis  D.  Gordon  presided.  Among  the 
speakers  was  Bulkeley  Wells,  president 
of  the  American  Mining  Congress.  Mr. 
Wells,  in  the  course  of  his  speech,  an- 
nounced that  the  jewelers'  association 
had  promised  not  to  oppose  the  McFad- 
den measure.  A  resolution  endorsing 
the    bill   way    adopted    unanimously. 


New    Trial    Ordered    in    Ca.se    of 
Presidio  Mining  Co. 

U.  S.  District  Court  of  Appeals  Grants 
Sixth  Rehearing  in  Twenty  Years — 
Action   for   .Minority   Stockholders 

The  U.  S.  District  Court  of  Appeals 
in  San  Francisco  granted  a  petition  on 
April  5  for  a  rehearing  of  the  case  of 
Captain  W.  S.  Overton  vs.  the  Presidio 
Mining  Co.,  William  S.  Noyes  et  al.,  in 
which  property  valued  at  $600,000  is 
involved.  This  is  the  sixth  time  in  the 
last  twenty  years  this  court  has  granted 
a  rehearing.  The  Presidio  property  is 
in  Shafter  County,  Texas. 

The  suit  was  first  tried  before  Judge 
Van  Fleet.  It  was  alleged  that  Nov-?g, 
as  general  manager  of  the  Presidio 
Mining  Co.,  had  fraudulently  acquired 
large  sums  of  money  and  property  that 
properly  belonged  to  the  company. 
Judge  Van  Fleet  ordered  that  Noyes 
restore  the  property  and  moneys  and 
that  a  receiver  be  appointed  to  take 
charge  of  the  company's  affairs. 

On  appeal  to  U.  S.  Circuit  Court  of 
Appeals  this  ruling  was  modified  to  the 
extent  that  the  receiver  was  ordered 
discharged,  though  the  court  ruled  that 
certain  properties  obtained  by  Noyes 
should  be  restored  to  the  ompany-  This 
decision  was  made  la--  Octobei  Ihe 
court  has  now  granted  a  ietiearing  of 
the  case.  Captain  Overton  acted  for 
the  minority  stockholders. 

Interstate-Callahan  Changes 
Name  to  Callahan  Zinc-Lead 

At  the  annual  meeting  of  the  Con- 
solidated Interstate-Callahan  Mining 
Co,  at  Pnoenix,  Ariz.,  on  April  12, 
stockholders  voted  to  change  the  name 
to  the  Callahan  Zinc-Lead  Co.  John 
Boig  was  elected  a  director,  succeed- 
ing R.  M.  Fox.  Other  retiring  direc- 
tors were  re-elected. 

A.  S.  &  R.  Elects  Officers 

The  American  Smelting  &  Refining 
Co.  on  April  7  elected  the  following  as 
officers  for  the  ensuing  year: 

Simon  Guggenheim,  president;  Edgar 
L.  Newhouse,  chairman  of  the  board;  F. 
H.  Brownell,  vice-president;  C.  W. 
Whitley,  vice-president;  Joseph  Clen- 
denin,  vice-president;  William  Loeb, 
Jr.,  vice-presidsr.t  (new);  H.  R.  Wag- 
ner, vice-president  (new);  H.  A.  Guess, 
vice-president  (new);  H.  A.  Prosser, 
vice-president  (new);  Roger  S.  Straus, 
assistant  to  the  president  (new);  John 
C  Emiso'i,  treasurer  (new);  Frank  W. 
Hills,  comptroller;  Lucius  A.  Chapin, 
assistant  treasurer  and  assistant  comp- 
troller; W.  E.  Merriss,  secretary; 
Charles  Earl,  assistant  secretary;  R.  P. 
Reese,  auditor,  and  J.  F.  Belford,  vice- 
president. 

The  members  of  the  executive  com- 
mittee as  elected  are:  Simon  Guggen- 
heim, chairman,  F.  H.  Brownell,  Joseph 
Clendenin,  Charles  Earl,  H.  A.  Guess, 
F.  W.  Hills,  William  Loeb,  Jr.,  Willard 
S.  Morse,  Edgar  L.  Newhouse,  H.  A. 
Prosser,  C.  A.  H.  de  Saulles,  Roger 
W.  Straus,  H.  R.  Wagner,  and  C.  W. 
Whitley. 


Complaint  Against  Minerals 
Separation  To  Be  Heard 

The  two-year  old  complaints  of  the 
Federal  Trade  Commission  against  the 
Minerals  Separation,  North  American 
Corporation  and  others  will  soon  be 
given  a  hearing.  The  complaints 
charged  the  Minerals  Separation  group 
with  stifling  competition  in  certain 
phases  of  ore  concentration;  discrimina- 
tion as  to  royalties  exacted  from  mine 
operations,  between  favored  operators 
and  others  whom  they  desire  to  "dis- 
cipline, punish  and  make  examples  of," 
and  a  number  of  other  matters  alleged 
to  be  detrimental  to  the  industry. 

The  oefendants  were  also  charged 
under  the  Clayton  anti-trust  act  with 
making  exclusive  purchase-selling  con- 
tracts, fixing  prices,  rebates  or  dis- 
counts on  condition  the  purchasers  shall 
not  deal  in  or  use  commodities  of  inde- 
pendent competitors.  The  defendants 
have  entered  denials  to  most  of  the 
charges  in  the  commission's  complaint. 

Recent  Production  Reports 

Greene  Cananea  produced  3,700,000 
lb.  copper,  144,750  oz.  silver  and  770 
oz.  gold  in  March,  against  3,400,000  lb. 
copper,  146,620  oz.  silver  and  765  oz. 
gold   in   February. 

Inspiration  Consolidated  produced 
6,500,000  lb.  copper  in  March  against 
7,200,000  in  February. 

Shattuck  Arizona  Copper  Co.  pro- 
duced in  March  344,938  lb.  copper,  583,- 
101  lb.  lead,  26,084  oz.  silver  and 
290.79  oz.  gold.  Production  in  January 
and  February,  previously  unannounced, 
was  36,905  oz.  silver  and  697.15  oz. 
gold. 

Calumet  &  Arizona's  copper  production 
in  March  was  3,164,000  lb.  against 
3,948,000  in  February. 

New  Cornelia's  copper  production  in 
March  was  3,516,000  lb.  against  3.518,- 
000  in  February. 

Anaconda's  March  output  was  18,- 
450,000  lb.  copper  against  18,500,000  in 
February. 

Arizona  Copper  produced  3.000.000  lb. 
copper  in  March.  The  February  out- 
put was  the  same. 

Butte  &  Superior  in  March  produced 
11,150,000  lb.  zinc  in  concentrates  and 
210,000  oz.  silver,  compared  with  11,- 
000,000  lb.  zinc  in  concentrates  and 
210,000  oz.  silver  in  February. 

Old  Dominion's  smelter  produced 
2,358.400  lb.  copper  in  March  against 
2,103,000   in   February. 

East  Butte's  smelter  produced  1,- 
909,720  lb.  copper  in  March  compared 
with   1,460,360  in   February. 

Consolidated  Interstate  Callahan 
shipped  7,400,000  lb.  zinc  (in  51  per 
cent  concentrates),  2,900,000  lb.  lead 
(in  59  per  cent  concentrates),  and  29,- 
290  oz.  silver  in  March  compared  with 
8,020,000  lb.  zinc,  3,080,000  lb.  lead  and 
30,800  oz.  silver  in  February. 

Cerro  de  Pasco  produced  5,778,000 
lb.  copper  in  March  against  4,718.000 
in  February. 

Backus  &  Johnston  produced  9,58,000 
lb.  copper  in  March  compared  with 
926,000  in  February. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Zinc  Tariff  Reported  to  Senate 
Without  Change 

Efforts  to  Secure  Two-Cent  Duty  Fail — 

Senator  Watson  Describes 

Situation  Abroad 

Despite  strong  pressure  for  a  2-cent 
duty  on  imports  of  zinc,  the  Com- 
mittee on  Finance  of  the  Senate,  after 
a  delay  to  consider  the  merit  of  the 
claim  for  a  higher  duty,  has  reported 
out  the  bill  which  passed  the  House 
without  amendment.  Senator  Watson, 
in  reporting  the  bill  to  the  Senate, 
called  attention  to  the  fact  that  the 
zinc-mining  industry  in  the  United 
States  was  in  a  situation  demanding 
immediate  relief.  He  further  pointed 
out  that  the  Joplin  district  employs 
from  12,000  to  15,000  men  and  accen- 
tuated the  fact  that  there  is  no  foreign 
element  among  the  miners  in  that  dis- 
trict. He  pointed  out  the  possibility  of 
the  United  States  becoming  the  dump- 
ing ground  of  zinc  ore  from  all  parts 
of  the  world  owing  to  the  destruction 
of  smelter  capacity  in  Europe  as  a 
result  of  the  war.  Senator  Watson 
stated  that  400,000  tons  of  zinc  ore  are 
piled  on  docks  in  Australia  awaiting 
shipment.  This  ore,  he  pointed  out,  has 
accumulated  due  to  the  restrictions  on 
the  use  of  shipping,  but  that,  as  this 
restriction  has  been  removed,  prompt 
moving  of  this  ore  is  anticipated.  He 
called  attention  to  the  fact  that  the 
zinc  in  Austi-alia  is  a  byproduct  of  an 
oi-e  from  which  lead  and  silver  have 
been  recovered. 

In  his  report.  Senator  Watson  placed 
special  emphasis  on  the  Mexican  pro- 
duction of  zinc  ore,  which  he  described 
as  being  a  constant  menace  to  the 
industry  in  the  United  States.  He  sub- 
mitted figures  to  the  Senate  showing 
the  differences  in  wages  paid  to  labor 
in  Mexico  as  compared  with  the  usual 
wages  in  the  Missouri-Kansas  district. 

The  bill  as  passed  by  the  House  and 
as  approved  by  the  Senate  committee 
provides  that  zinc-bearing  ore  contain- 
ing less  than  10  per  cent  of  zinc  is  to 
be  admitted  free  of  duty;  ore  contain- 
ing 10  per  cent  or  more  of  zinc  and 
less  than  20  per  cent  is  to  be  dutiable 
at  one-fourth  of  one  cent  per  pound 
on  the  zinc  contained  therein;  ore  con- 
taining 20  per  cent  and  less  than  25 
per  cent  of  zinc,  one-half  of  one  cent 
per  pound;  ore  containing  25  per  cent 
or  more  of  zinc,  one  cent  per  pound. 
Zinc  in  blocks  or  pigs  and  -Line  dust  is 
to  be  dutiable  at  one  and  three-eighths 
cents  per  pound;  in  sheets,  one  and  five- 
eighths  cents  per  pound ;  in  sheets, 
coated  or  plated  with  nickel  or  other 
metal,  or  solutions,  one  and  three- 
fourths  cents  per  pound;  old  and 
wornout,  fit  only  to  be  remanufactured, 
one  cent  per  pound. 


Further  Changes  Made  in  War  Minerals  Relief  Bill  by 

House  Committee 

As  Altered,  Measure  Provides  for  Review  of  Evidence  by  Court  of 

Claims  and  for  Appeal  to  Supreme  Court — 

Bond  Not  Required  of  Claimants 


Convinced  that  the  war-minerals 
relief  bill,  as  reported  to  the  House, 
cannot  be  passed  in  its  present  form, 
the  Committee  on  Mines  and  Mining 
has  made  substantial  changes  in  the 
measure.  With  these  changes  it  is 
expected  that  the  opposition  of  Con- 
gressional leaders  will  be  met  and  the 
bill  will  be  allowed  to  come  to  a  vote. 
Chairman  Garland  of  the  committee 
expects  to  appear  soon  before  the  Rules 
Committee  to  ask  that  special  permis- 
sion be  given  for  the  consideration  of 
the  bill.  Unless  such  permission  is 
granted  a  considerable  period  will  have 
to  elapse  before  the  measure  would  be 
reached  on  the  calendar. 

The  principal  objection  to  the  bill 
as  reported  was  the  provision  giving 
authority  to  the  Court  of  Claims  to 
hear  all  war-mineral  cases  de  novo. 
The  Congressional  leaders,  who  just 
at  this  time  have  uppermost  in  their 
minds  the  matter  of  curtailing  Govern- 
mental expenses,  feared  that  this  pro- 
vision would  entail  a  large  expenditure 
on  the  part  of  the  Court  of  Claims  in 
seeking  out  evidence  of  its  own  in 
regard  to  such  war-mineral  cases  as 
might  be  appealed.  The  bill,  as  altered, 
provides  simply  for  a  review  of  the 
evidence  already  submitted  by  the 
Court  of  Claims  and  allows  either 
party  the  specific  right  to  appeal  to 
the  Supreme  Court  of  the  United 
States.  There  is  some  question  as  to 
whether  or  not,  under  the  general 
jurisdiction  of  the  Court  of  Claims, 
there  would  be  a  right  of  appeal  to  the 


Supreme     Court     in     these     particu'a 
cases.     The  change  is  meant  to   m^tf 
it  clear  so  that  there  will  be  no  que'  cior 
about  this. 

Another  change  which  has  bee  ■■-  vaade 
by  the  committee  is  ti  relieve  claimants 
of  the  obligation  of  executing  a  bond 
to  cover  such  portion  of  the  award 
which  may  have  been  received.  This 
precaution  was  inserted  so  that  the 
Government  would  be  protected  in  case 
the  Court  of  Claims  should  find  due 
a  less  amount  than  that  already 
awarded.  The  committee's  view  is 
expressed   as   follows: 

"All  of  the  claimants  who  have 
received  awards  thus  far  have  been 
forced  to  utilize  the  greater  portion  of 
this  money  in  paying  off  obligations. 
None  of  the  claimants  has  received 
an  award  so  far  which  is  enough  to 
allow  him  to  meet  all  of  his  obligations. 
The  claimants  are  practically  in  a 
state  of  bankruptcy.  They  would  be 
unable  to  give  the  bond  required  as  the 
bill  now  reads.  To  force  them  to  give 
such  a  bond  would  eliminate  them  from 
the  benefits  of  the  section  and,  there- 
fore, it  is  suggested  that  the  require- 
ment of  a  bond  be  stricken  out." 

A  further  change,  which  has  been 
agreed  upon  by  the  committee,  is  in- 
tended to  give  the  Coui"t  of  Claims 
authority  to  consider  the  same  evidence 
and  facts  that  were  used  by  the  com- 
mission. In  that  connection  the  idea 
of  the  committee  is  expressed  as 
follows : 

"This   change   is   suggested   in   order 


STATUS  OF  PENDING  MINING  LEGISLATION 

Bills  That  Have  Reached  Committee  Stage 

Subject  of  Bill  Bill  No.  Author  Present  Status 

Siher  in  coins H.R.  11,226. . .    McFadden.    Before  House  Committee 

Met.  Min.  on  Ind.  Res.  S.  287 Ashurst..  .  .   On  Senate  Calendar 

Timber  for  mining  pur- 
poses     S.   No.  1 Pittman .  .  .    Passed  Senate  Oct.  3,  before   House 

Committee 
Anti-dumping i/.^.  10,918.. .   Fordney....    Passed    House    Dec.   9,    on    Senate 

Calendar 
Laboratory  glassziare .  .     H.R.  7,785.. . .   Bacharach..    Passed    House    Aug.    2,  on    Senate 

Calendar 
Magnesite H.R.  S.21S.. . .    Hadley....    Passed  House  .-iu^.    7,   on    Senate 

Calendar 
Tungsten H.R.  4,437.     .    Timberlake.    Passed  House  Aug.  21,  on    Senate 

Calendar 
Zinc H.R.  6.238.         McPherson.   Passed  House   Sept.    2,    on  Sfiiav 

Calendar 

War  Minerals  Relief     H.   R.  13.091.      tjarland..  .  .      Reported  favorably  to  the  House 

March  23. 
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to  authorize  the  Court  of  Claims  to 
use  all  testimony  which  has  been  con- 
sidered by  the  War-Minerals  Relief 
Commission.  Claimants  and  the  com- 
mission have  introduced  t'x  jxirte  letters 
and  other  informal  documents  from 
Government  officials  and  from  others, 
tending  to  clear  up  the  various  points 
at  issue.  These  would  not  be  admitted, 
ordinarily,  in  evidence,  but  it  is  desired 
that  the  law  be  worded  so  that  the 
Court  of  Claims  may  consider  the  evi- 
dence which  was  collected  and  laid 
before  the  commission." 


Re-appraisal  of  Indian  Lands 
Proposed 

A  bill  granting  permission  to  the 
Department  of  the  Interior  to  re- 
appraise the  .segregated  mineral  land  in 
the  Choctaw  and  Chickasaw  .\ations  in 
Oklahoma,  has  been  passed  by  the  Sen- 
ate. Sales  under  an  old  appraisement 
have  been  delayed  by  legislation  owing 
to  the  increase  in  the  value  of  the  coal 
and  asphalt  lands  included  in  the  hold- 
ings of  the  Indian  tribes  that  have  been 
mentioned. 


.May  Double  Quantity  of  Nitrate 
To  Be  Sold 

Nitrate  of  soda  to  the  extent  of 
100,000  tons  is  to  be  taken  from  the 
War  Department's  reserve  for  sale  to ' 
fertilizer  distributors  and  users,  if  the 
opinion  of  the  House  of  Representa- 
tives should  prevail  in  the  conference 
with  the  representatives  of  the  Senate. 
The  Senate  had  previously  limited  the 
quantity  to  .50,000  tons.  Six  cargoes  of 
nitrate,  or  28,744  tons,  passed  through 
Panama  Canal  the  last  week  in  March. 


News  by  Mining  Districts 


ARIZONA 

Hackberry     Cons,     and     Senate     Silver 

Merged — Vekol  Mine  Reported  Sold 

— Old   Planet  To   Ship   Again 

Hackberry  —  Consolidation  of  the 
Hackberry  Cons,  and  Senate  Silver 
companies  has  been  effected.  All  work 
on  the  former  is  to  be  done  through 
the  Hackberry  and  provision  has  been 
made  for  $22.5,000  working  capital,  if 
needed.  The  combined  property  now 
has  about  1,000  ft.  of  proven  ground  on 
the  Hackberry  lode.  The  Senate  sec- 
tion is  the  narrower,  though  richer.  A 
large  ore  reserve  will  be  built  up  before 


developing  its  section  of  the  Hackberry 
lode.  A  shaft  will  be  sunk  to  300  ft. 
and  crosscutting  started.  Sam  Martin 
is  in  charge. 

Oatman — Leland-Mitchell  is  to  be 
equipped  yvith  new  machinery  for  deep 
exploration,  according  to  Colonel  S.  R. 
Porter. 

Tucson — In  the  Silverbell  district, 
the  Ohio-Arizona  Co.  is  completing  a 
1,365-ft.  tramway  from  the  mine  to  the 
read  below.  Sasco  will  be  the  railroad 
shipping  point.  The  shipping  ore, 
carrying  copper,  gold  and  silver,  was 
struck   in   a   cave  on   the  210-ft.    level. 
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the  200-ton  flotation  mill  is  started. 
Electiicity  is  to  be  used  in  the  work- 
ings to  a  large  extent,  this  including 
an  electric  hoist,  electric  pumps  and 
all  lighting.  The  Hackberry  workings 
are  down  800  ft.  and  this  level  is  to  be 
extended  through   Senate  ground. 

Combination     Silver     has     purchased 
machinery    and    will    spend    $50,000    in 


.lohn  V.  Monahan,  who  organized  the 
company  two  years  ago,  has  returned 
to  Columbus,  Ohio,  to  promote  another 
enterprise,  and  has  been  succeeded  at 
Silverbell  by  Fred  J.  Siebert. 

The  Silver  Virgin  property,  in  the 
Quijotoa  section,  85  miles  southwest 
of  Tucson,  has  developed  6,000  tons  of 
$30  lead-silver  and  lead-copper  ore. 


The  Silver  Peak  Mining  Co.  has  ac- 
quired the  Southern  Cross  property  in 
the  Baboquivari  Mountains,  60  miles 
south  of  Tucson,  and  will  start  a  small 
milling  plant  on  dump  ore. 

In  the  Tucson  Mountains,  near  Tuc- 
son, several  prospects  are  under  de- 
velopment. The  Arizona  Lead,  Silver 
&  Gold  Co.,  represented  by  George 
Johnson,  has  started  shipping.  The 
Arizona-Tonopah  has  developed  lead- 
silver  ore  of  shipping  grade.  A.  J. 
Harshburger  is  in  charge.  Pellegrin  & 
Son  are  shipping  galena  carrying  silver 
and  gold  from   the  Old   Mission  No.  3. 

Casa  Grande — The  famous  Vekol  sil- 
ver mine,  42  miles  southwest  of  this 
point,  is  reported  sold  to  a  New  York 
company  for  .?400,000.  It  is  stated  that 
that  the  new  owners  will  spend  $300,- 
000  on  mechanical  equipment.  Much 
good  shipping  ore  is  said  to  be  avail- 
able, though  new  workings  are  needed. 

Swansea — The  old  Planet  mine,  the 
first  copper  property  ever  worked  in 
western  Arizona,  is  to  begin  shipping 
by  motor  truck  soon,  by  way  of  Swan- 
sea. The  ores  are  oxide  and  carbonate, 
lying  m  flat  measures.  There  is  an 
inclined  shaft  1,400  ft.  long. 

Willcox— The  Goldsmith  Maid  Cop- 
per Co.  is  planning  a  concentrator  for 
hi;ndling  a  large  body  of  low-grade  gold 
ore  developed  on  the  327-ft.  level. 
There  are  occasional  kidneys  of  rich 
ore  and  nuggets  of  free  gold  have 
heen  found.  President  T.  F.  Forester 
is  in  charge.  

Work  will  be  resumed  soon  on  the 
Red  Bird  mine  of  the  Cochise  Gold  M. 
&  M.  Co.,  four  miles  north  of  Cochise. 
Four-dollar  ore  amenable  to  cyaniding 
is  said  to  be  available  in  quantity. 

Duncan — The  results  of  the  exam- 
ination and  sampling  of  the  .\sh  Peak' 
mine  by  the  A.  S.  &  R.  Co.  are  reported 
(unverified)  to  be  satisfactory  and  a 
deal  has  been  closed  with  the  Murphy 
interests  for  a  lease  and  option.  This 
will  involve  an  expenditure  of  a  large 
sum  in  mill  and  mine  equipment. 

Christmas — Wilson  and  Stone,  who 
are  operating  the  Cuttler  and  Biwater 
vi'nadiuni  property  on  the  west  flank 
of  Dripping  Springs  wash,  are  now  run- 
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ning  a  small  concentrating  plant,  which 
treats  about  five  tons  in  eipht  hours. 
The  crushing  is  done  in  a  Moyle  roll  jaw 
crusher  and  the  concentrating  on  an 
Overstroni  table.  The  ore  is  princi- 
pally descloizite. 

Mohave   County   News 

BY    S.    FORD    EATON 

Oatman — The  United  American  was 
recently  granted  a  permit  to  sell  100,- 
000  shares  of  treasury  stock  at  40c.  per 
share.  The  entire  block  was  sold 
\«,'ithin  eight  days,  90  per  cent  going  to 
Mohave  County  buyers.  The  station 
and  skip  pocket  at  the  500-ft.  level  are 
completed.  The  crosscut  is  now  being 
driven  to  the  north.  It  is  estimated 
that  the  north  vein  will  be  reached  in 
200  ft.  A  south  crosscut  to  a  minor 
vein  is  also  contemplated. 

McCracken — F.  A.  Garbutt,  of  Los 
Angeles,  is  operating  the  Signal  mine 
and  is  sinking  the  main  shaft  %vith  a 
40-hp.  gasoline  hoist.  Drilling  is  being 
done  by  hand.  The  present  depth  is 
520  ft.  Plans  call  for  continuation  to 
the  700  level.  The  drift  on  the  vein  at 
the  -500  level  to  the  old  McCracken  mine 
has  just  been  completed.  A  thorough 
examination  and  sampling  of  the  Mc- 
Cracken and  Alta  mines  for  the  same 
interests  has  been  made  by  M.  J.  Keily. 
Both  of  these  properties  are  under 
option   to   Garbutt. 

COLORADO 

Roosevelt  Mining  Co.  To  Remodel  Mill 
at   Alice — Dives-Pelican   Mill   at 
Silver  Plume  To  Use  Flota- 
tion— Rico-W  ellington 
Strike   Imoortant 

Georgetown — As  weather  conditions 
improve,  scouts  from  prospective  in- 
vestors are  coming  to  this  district  in 
increasing  numbers  Old  silver-lead 
properties  long  idle  are  being  examined 
and  in  many  instances  have  been  taken 
on  option.  Lessees  are  also  actively 
securing  blocks  of  ground  on  silvei-- 
lead  properties  wherever  obtainable. 

The  Georgetown  Tunnel  Co.  has 
started  its  new  mill.  The  Chasfield 
Mining  Co.  has  been  incorporated  to 
take  over  the  Silver  Plume  tunnel  prop- 
erty, and  the  New  Life  Co.  is  overhaul- 
ing its  mill  for  test  runs.  After  long 
idleness,  work  has  been  resumed  on  the 
Gold   Metal  in  Gilson   Gulch. 

The  Hoosevelt  Mining  Co.  has  ac 
quired  the  Reynolds  and  Kentucky 
property  at  Alice  and  will  remodel  the 
mill  and  tramway,  install  new  com- 
pressors and  extensively  develop  the 
property. 

The  Dives-Pelican  property  at  Silver 
Plume  has  been  sold  to  a  New  York 
Syndicate  which  will  organize  a  com- 
pany, and  proceed  with  development 
work.  The  property  is  equipped  with  a 
200-ton  concentrator  which  will  be  re- 
modeled and  equipped  for  flotation. 

Leadville — Ore    receipts    at    the    Ar- 
kansas  Valle;    Smelter   have   increased  , 
to  about  50  per  cent  more  than  the  low 
point  of  last  year.     This   tonnage   has 
come  in  the  main  from  small  shippers , 
who  have  been  encouraged  by  improved  . 


prices  and  labor  conditions.  Much 
new  work  is  planned.  A  .5,000-ft.  tun- 
nel through  Canterbury  hill  will  be 
started  about  May  1.  Work  on  the  Roy 
group  owned  by  the  Thomas  F.  Walsh 
estate,  will  start,  it  is  said,  about  the 
same  time.  Work  on  the  Ready  Cash 
and  Big  Chicago  group  will  also  begin 
next  month. 

Other  properties  expecting  to  reopen 
when  the  snow  goes  are  the  Continental 
Chief  in  Iowa  Gulch;  the  Rattling  .lack, 
near    the    Little    Johnny;    a    group    of 

laims  on  St.  Kevin  Mountain,  and  the 
Pawnolas  in  Big  Evans  Gulch. 

Central      City — The      Hughes      Con- 

olidated  Mining  Co.,  recently  organized 
to  take  over  the  Lillian  group  in  Rus- 
sell Gulch,  has  struck  an  orebody  on 
the  450  level,  apparently  a  continua- 
tion of  a  shoot  worked  with  good  re- 
sults on  the  upper  levels. 

The  Comstock  M.,  M.'  &  Exp.  Co.,  re- 
cently organized  by  Youngstown,  Ohio, 
men,  has  purchased  the  Comstock  prop- 
erties and  is  retimbering  the  shaft 
preparatory  to  sinking  from  the  400-ft. 
level. 

Encouraging  progress  is  being  made 
in  the  litigation  to  clear  the  title  to  the 
Fifty-Fifty  properties  near  Black 
Hawk.    A  syndicate  will  take  them  over 


California  and  the  other  in  the  San 
Juan  in  Colorado.  It  also  holds  the 
plants  and  business  of  the  Ferro  Alloy 
Co.,  which  it  purchased  a  year  and  a 
half  ago. 

Rico — Development  of  the  recent 
strike  on  the  Rico-Wellington  indicates 
that  it  is  important.  Eighteen  cars  of 
ore  from  it  netted  upward  of  $50  per 
ton  at  the  Murray  smelter.  The  ore 
occurs  in  limestone  in  a  blanket  forma- 
tion about  9  ft.  thick,  the  sides  being 
undetermined.  The  property  is  now 
worked  from  the  Mountain  Spring 
bore,  to  which  the  head-house  of  the 
tramway  has  been  moved,  instead  of 
from  the  Wellington  tunnel,  with  re- 
sultant lowering  of  cost.  Two  other 
discoveries  have  also  been  made  in 
this  limestone  and  are  being  developed. 

Telluride — The  Tomboy  and  the 
Smuggler  Union  have  a  large  tonnage 
of  concentrates  on  hand  awaiting  the 
opening  of  the  Rio  Grande  road.  On 
the  Silverton  branch,  the  Sunnyside 
has  approximately  60  cars  of  lead-silver 
concentrates  ready.  Shipments  from 
the  Gold  King  and  the  Iowa  Tiger  have 
also  been  impeded  by  snowslides. 

Ouray — Stormy  weather  has  retarded 
the   spring   opening.     Roads   and  trails 
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as    soon   as    legal    formalities   are   com-i 
pleted. 

AiTangements  are  reported  com- 
pleted whereby  the  Kansas  group  at 
Nevadaville  will  change  hands.  It  is 
proposed  to  connect  the  old  workings 
with  the  Newhouse  tunnel,  thereby 
draining  a  large  area  and  opening  up 
for  development  ground  that  has  been 
flooded  for  years. 

Cripple  Creek — The  Vindicator  Con. 
is  carrying  on  a  campaign  of  develop- 
ment in  an  unexplored  portion  of  the 
property  and  is  concluding  long-time 
(eases  and  options  on  an  extensive  area 
adjoining.  It  has  also  undertaken  the 
development,  under  bond  and  lease,  of 
two   silver   properties,   one   in   southern 


rare  still  unfit  for  anything  but  light 
pack-train  work.  Operators  of  the  Gol- 
conda,  Des  Ouray,  Early  Bird,  Wyo- 
ming, Guadaloupe,  and  Hidden  Treas- 
ure are  compelied  to  defer  operations. 

The  crosscut  of  the  Silver  Mountain 
Mines  Co.  will  reach  its  objective  in  a 
month.  Four  veins  have  been  cut.  The 
latest,  discovered  on  April  4,  is  over  4 
ft.  wide  and  shows  excellent  copper  ore. 
Ir.  is  probable  that  a  mill  will  be  re- 
quired soon  to  handle  the  ore  from 
the   veins   already  cut. 

The  Hidden  Treasure,  under  E.  R. 
Baur,  of  Ouray,  is  opening  its  road 
from  the  Camp  Bird  mill  to  its  mine. 
This  is  one  of  the  early-day  mines  of 
Tom    Walsh,   now   owned    and    operated 
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by  his  estate.  It  is  close  to  the  Camp 
Bird,  has  a  large  tonnage  of  silver- 
lead-zinc  ore  developed,  and  has  been 
shipping  good  crude  ore.  Several 
hundred  tons  of  this  are  awaiting  ship- 
ment. It  is  expected  by  Mr.  Baur  that 
a  mill  will  be  erected  this  summer. 

The  assay  office  and  old  zinc  mill  be- 
longing    to     David     Foerster    was    de- 


IDAHO  owns  a  large  group  of  claims.    Unusual 

Senator  To  Use  Great   Eastern  Tunnel     j^^^fe?*  attaches  to  this  enterprise,  as 


—Callahan  Zinc-Lead  Co.  Breaks  Lead 

Shipment  Record — Idaho-Carbonate 

Hill   To    Resume 

Wallace — The    Senator    Mining     Co. 


it  is   in   a   section   of  the   district  with 
every   indication    of    large    mineral   de- 
posits,    many     identified,     but     as     yet 
unproved. 
The  Giant  Ledge,  on  Prichard  Creek, 


has  secured  an  easement  for  the  use  of    is  ready  to  install  a  300-ton  concentra- 

,   ,       „  the   Great   Eastern   Mining   Co.'s   lower     tor  as  soon  as  the  0-W.  R    &  N    com- 

stroyed  by  fire  on  April   3.     This  was    tunnel,  on  Canyon  Creek,  through  which    pany  rebuilds  its  railroad,  according  to 


the  only  local  assay  office.  A  new 
plant  will  be  in  operation  under  the 
same   management  very  soon. 

The  Silver  Mountain  Mines  Co.,  W.  C. 
McGee  manager,  is  driving  its  crosscut 
for  the  Kentucky  Giant  vein,  with 
good  progress.  Unexpectedly  several 
veins  have  been  cut  before  reaching  the 
main  objective.  The  point  sought  will 
be  reached  in  a  month  or  six  weeks  and 
the  Kentucky  Giant  vein  then  developed. 
It  is  likely  that  this  company  will  be  in 
the  market  for  milling  equipment;  some 
of  the  ore  is  heavy  pyritic  ore.  and  it  is 
possible  that  a  small  smelting  plant  will 
be  erected — at  least  it  will  be  desirable, 
and  the  company  has  it  in  mind,  hav- 
ing already  started  investigating  local 
resources  as  to  fluxing  ores. 

Carney  and  Keleher  are  winding  up 
their  stope-drawing  operations  on  the 
Wedge;  for  two  years  they  have  drawn 
the  old  stopes,  sorted  roughly  and 
shipped  very  good  silver  ore  to  smel- 
ter. The  operation  has  been  profitable 
but  the  stopes  are  nearly  exhausted. 
This  work  has  disclosed  a  fair-sized 
body  of  ore  still  in  place,  also  good  ore 
on  the  end  line  extending  into  the 
Neodesha  mine  adjoining.  The  les- 
sees plan  to   extract  this   ore   in  place 


it  will  develop  the  Flynn  Group  of 
claims,  situated  on  the  divide  between 
Canyon  Creek  and  Mullan.  Heretofore 
it  has  prosecuted  development  on  the 
Mullan  side  through  the  Star  work- 
ings. The  Great  Eastern  tunnel  will 
enable  it  to  explore  the  ground  1,000  ft. 
deeper  than  the  Star.  Its  portal  is 
within  a  few  hundred  feet  of  the  rail- 
road. This  enterprise  should  not  be 
confused  with  the  operations  of  the 
Flynn  Group  Mining  Co.,  which  has 
adjoining  ground  and  which  is  operat- 
ing through  the  Black  Bear  tunnel, 
also    on    Canyon    Creek.      The    Senator 


a  statement  by  W.  W.  Johnson,  secre- 
tary. 

MICHIGAN 

Rail  Strike  Hinders  Copper   Shipments 

— Seneca  Resumes  Sinking — W.  A. 

Cole,  of  Ironwood,  Has  New 

Loading   .Machine 

Calumet— Calumet  &  Hecla  shipped 
1,500,000  lb.  of  copper  by  rail  on  April 
6,  and  on  other  days  has  been  shipping 
400,000  lb.  per  day.  Quincy  is  shipping 
two  cars  a  day  and  Copper  Range  two 
cars.      Included    in    these    are    carload 


has    two    veins    on    its    ground,    one    of    ^"^^  ^°^  Ansonia,  Conn.,  Kenosha,  Wis 


which  will  be  reached  by  extending  the 
Great  Eastern  tunnel  about  3,000  ft. 
where  it  will  be  about  2,500  ft.  below 
the  surface. 

At  the  Chicago-Boston,  about  two 
miles  west  of  Wallace,  under  option  to 
John  A.  Percival,  of  New  York,  presi- 
dent of  the  Callahan  Zinc-Lead,  the 
200-ft.  shaft  is  being  deepened  to  400 
ft.  At  the  400  level  the  vein  already 
exposed  in  crosscuts  on  the  100  and  200 
levels  will  be  further  explored,  and 
another  crosscut  will  be  run  south  to 
the  Kill  Buck  vein,  an  old  location,  in- 
cluded   in    the    Percival    option.      The 


Clark,  of  Butte. 

During    March,    in    addition    to    the 
usual  lai-ge  zinc  tonnage,  the  Callahan 


and  continue  their  operations  under  a  ?.\°l^''^^,  ll.?"'"^'^  ^^  Senator  W.  A 
lease  on  the  Neodesha,  driving  into 
that  mine  from  the  Wedge.  They  are 
also  seriously  considering  a  milling 
plant  of  the  oil  flotation  type;  there 
are  still  large  ore-filled  stopes  on  the 
adjoining  Bachelor  mine,  under  the 
same  management,  which  would  pay 
well  to  draw  as  was  done  in  the  Wedge. 
Large  dumps  at  these  mines  will  fur- 
nish additional  tonnage  for  milling. 


Detroit,  and  an  occasional  car  billed 
for  California.  The  railroad  labor  diffi- 
culty at  Chicago  is  now  interfering  with 
.shipments,  as  the  smelters  are  waiting 
for  empty  cars. 

Seneca  resumed  sinking  in  the  main 
shaft  April  10.  The  shaft  is  now  down 
2.100  ft.  and  will  be  sunk  rapidly  to 
2.600  ft.  There  will  then  be  eight 
levels.  Resumption  of  mining  work  on 
the  third  level  will  start  immediately, 
also  drifting  both  north  and  south  on 
the  vein.  The  longitudinal  work  on  the 
fourth  level  to  tap  the  Kearsarge  amyg- 
daloid will  not  take  long  and  then  there 
will  be  two  openings  at  that  depth. 
Sinking  of  the  Gratiot  shaft  will  be 
started  May  1. 

Houghton— The  Mayflower-Old  Colony 


Zinc-Lead  shipped  1,500  dry  tons  of  lead     <^'osscut  to  the  northwest  is  90  ft.  long 


concentrates,  the  highest  record  of  lead 
shipments  made  by  the  company.  This 
is  credited  to  high  efficiency  of  the  mill 
in  separating  lead  and  zinc  and  also  to 
a  larger  proportion  of  lead  in  the  ore. 
The  Amazon-Dixie,  across  the  Idaho 


and  continues  in  good  copper.  The 
south  drift  is  in  53  ft.  The  north  drift 
is  in  195  ft.  and  has  opened  a  copper- 
bearing  conglomerate  which  is  the  first 
conglomerate  showing  that  has  been 
found.      This    north    drift    has    opened 


MONTANA 


Montana  State  line,  has  let  a  contract    ^'"'^®  different  formations,  first,  the  so 
for  extending  the  main  tunnel  1,200  ft.    *^^^^^^   Mayflower   lode,   an   amygdaloid. 


Butte 


into  the  Leslie  adjoining,  which   it  has 
Directors  of  the  Barnes-King    recently  taken  over.     The  company  will 


Development  Co.,  it  has  been  an- 
nounced, on  March  13  decided  to  enter 
the  oil  prospecting  business  and  agreed 
to  buy  the  remaining  17,500  shares  of 
the  treasury  stock,  at  $1  per  share,  in 
the  Kansas  Montana  Oil  &  Gas  Co., 
operating  in  Fergus  County,  Mont. 


was    valued    at    $42,376.94    as    follows 
North  Moccasin,  1,799  tons  ore  yielding     in  'about   80   ft. 
$7.63  per  ton;  Gloster,  1,225  tons  assay- 
ing $9.10  per  ton;   and   Shannon   2.209 
tons  assaying  $8.42   per  ton. 

Neihart — Ten  feet  of  good  ore  is  re- 
ported on  the  700-ft.  or  deepest  level  of 
the  Cascade  M.  &  M.  Co. 

Elfiston — The    Monarch    concentrator 


a  second  amygdaloid,  carrying  some 
trap  and  copper,  and  third,  this  con- 
glomerate. 

Iron  District 
Gogebic   Range 

Ironwood— W.    A.    Cole,    master   me- 

,„.,,,,  -  chanic  for  the  Oliver  Iron   Mining  Co., 

at    Wardner    has    started    crosscutting    has   received  from  a   manufacturer  the 

e    invented. 


also  let  a  contract  to  sink  the  double- 
compartment  shaft  420  ft.  below  the 
1,100  level  as  soon  as  the  new  electric 
hoist  now  en  route  to  the  property  is 
irstalled. 

The    North    Bunker   Hill    Mining   Co. 


Barnes-King's     February     production     from  the  bottom  of  its  500-ft.  shaft  and     leading  ^VnachYn"e"'  wh"i^h""h 

.,    f.iu,.,..     expects  to  cut  the  first  of  three  veins     and    is   now   tryii'ig   it   out   on    the   coal 


.  ,.  flock  at  the  Pabst  mine.     The  machine 

According    to    announcement    by    W.  is  operated  by   two  large  air  cylinders 

D.    Greenough,    of    Spokane,    president  and  an  air  motor.  It  is  simple  iii  design 

ot    the    Idaho-Carbonate    Hill    Consoli-  and  compact,  and  should  be  well  adapted 

dated,    work    will    be    resumed    on    the  t.)  underground  work.     It  should  be  pos- 

property   near    Mullan   about  April    15.  sible    to     place     the     machine    on     the 

He   also   stated   that  the  company   had  market   soon. 

$200,000      available      for      exploratory         The  C.  &  N.-W.  Rv.  Co.  will  build  a 

;     .       .■  u     ^   ,r/,  .  .,  ,   .,        "^ork.     A   shaft   400   ft.   deep  has   been  hotel     in     Ironwood     to     acconimodite 

%Vh  /T,.  n°T-  .    *q"\°^  °?  '^S"^-    """"^  *''°'"  '^'  '"=»*"  t"""^'  ^"'i  ^  -hoot  about  100  emp"o>ees.  Many  tV^n  crews 

compar  St    staft^o    30rft     fs^x'    f'   '^^at'%   °'"^  .'    '*•    '"'''    ^"^P"^^''  "■•''  '"'^^--'^  '°  handle  th/ summer  j:: 

nested  to  be  started  soon  bv  thp  IffZ'  .     /  "  after  opening  up  this  traffic  from   the  mines  and   it  has  been 

^nn   Mil.c  ^  ^'^"     *f ^    ^"^^    summer    work    was    stopped  difficult    for    these 

Mines.  through   lack   of  funds.     The  company  and  lodging. 


men    to    get    board 
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NEVADA 

First    Ore    from     Arrowhead    Reaches 

Tonopab — Diamond  Drilling  at 

Virginia  City  Nearing 

Comstock  Vein 

Carrara — A  $25,000  channeling  ma- 
chine has  been  recently  installed  by  the 
Carrara  Marble  Co.,  near  Beatty. 

Eureka  —  Ten  claims  and  fractions, 
in  all  111  acres,  on  Adams  hill,  were 
recently  bought  by  individuals  identified 
with  the  Eureka-Holly  Co.,  and  the 
Bullwhacker  Consolidated  Mines  Co.  It 
is  reported  that  the  entire  capital  stock 
is  in  the  treasury. 

Copper  Canyon — Ed  Malley,  state 
treasurer  of  Nevada,  and  associates, 
who  were  recently  given  title  to  valu- 
able placer  claims  at  Copper  Canyon, 
near  Battle  Mountain,  by  Supreme 
Court  decision,  are  planning  to  resume. 

Come — The  mine  and  mill  of  the 
Como  Consolidated  Co.  are  again  in  op- 
eration  after  a  brief  shutdown. 

Willard  —  The  Jose-DaNns  Company 
expects  to  keep  its  new  30-ton  Gibson 
mill  running  on  ore  from  development 
work  at  the  Sheepherder  mine.  The 
mill  is  supplied  with  warm  water  which 
was  struck  at  the  millsite  on  the  edge 
of  Lovelock  valley  at  30-ft.  depth. 

Sprucemont — A  new  compressor  plant 
has  been  installed  by  the  Spruce  Mon- 
arch Mining  Co.  near  Sprucemont  in 
Elko  County.  Development  work  will 
be  pushed  during  the  summer.  A  saw- 
mill has  been  ordered. 

Arrowhead  —  The  first  truckload  of 
ore  from  the  Arrowhead  district  has 
reached  Tonopah  and  as  soon  as  a  full 
carload  is  received,  shipment  will  be 
made  to  the  smelter.  This  ore  is  from 
the  Arrowhead  Mining  Co.  Lessees  on 
the  Gold  Hill  property  also  have  nearly 
70  sacks  ready  for  shipment.  In  spite 
of  recent  deep  snows  and  stoi-ms  the 
camp  is  active  and  several  properties 
are  under  development. 

Virginia  City — Under  a  lease  granted 
to  Alexander  Wise  an  ambitious  plan 
to  develop  and  work  the  ground  above 
the  800  level  of  the  Best  &  Belcher, 
Gould  &  Curry  and  Savage  mines  of 
the  Comstock  lode  is  about  to  be  in- 
augurated. The  lease  is  said  to  be  for 
a  term  of  years  and  calls  for  a  flat 
rental  of  $8,000  to  each  company.  Wise 
and  associates  have  been  working  the 
Exchequer,  Alpha,  Imperial,  Consoli- 
dated, Challenge  and  Confidence  for 
some  months,  and  also  have  options  on 
the  Overman  and  Knickei-bocker.  A  re- 
duction plant  will  be  erected,  if  milling 
ore  hoped  for  is   developed. 

The  diamond  drill  hole,  which  was 
started  on  the  line  between  the  Best  & 
Belcher  and  the  Gould  &  Cun-y,  is  now 
down  490  ft.  at  an  angle  of  45  deg.,  and 
is  nearing  the  Comstock  vein,  according 
to  H.  L.  Slosson,  Jr.,  president  of  the 
Middle  Mines  Association. 

Haystack — The  Haystack  Mines  Co. 
will  instal  a  small  mill  at  its  property 
in  the  foothills  of  the  Antelope  Range, 
7  miles  south  of  Jungo  station  on  the 
Western  Pacific.  One  shaft  has  been 
sunk   100  ft.  on  a  vein  of  free-milling 


gold  ore,  and  richer  ore  has  been  found 
in  another  shaft  30  ft.  deep.  Several 
lessees  will  also  begin  operations  soon. 

Rotky  Canyon  —  The  18-ton  Gibson 
mill  at  the  Tiger  mine  in  Muttlebury 
Canyon,  7  miles  from  Lovelock,  has 
been  bought  by  the  recently  incorpor- 
ated Rocky  Canyon  Mining  Co.  and 
moved  to  its  property,  northeast  of 
Willard.  On  the  dump  of  the  com- 
pany's mine  and  that  of  the  Rusty  Pick 
which  it  has  taken  over,  there  is  enough 
ore  to  keep  the  plant  running  for  some 
time. 

Rochester — The  Rochester  Silver  Cor- 
poi-ation  is  the  name  of  the  new  com- 
pany that  will  take  over  and  succeed 
the  Rochester  Nevada  Silver  Mines  Co. 
Its  capitalization  will  be  $2,000,000  in- 
stead of  $8,000,000,  and  the  exchange  of 
its  stock  will  be  in  the  same  poportion 
as  proposed  for  the  original  transfer. 

Austin — Increasing  interest  is  mani- 
fested in  the  Wedekind  lease  on  the 
Herschell  Consolidated  close  to  the 
depot  at  Austin,  where  ore  averaging 
70  oz.  silver  and  40  per  cent  lead  was 
found  on  the  surface  and  is  holding  out 
with  development.  The  property  is  in 
what  is  called  the  base-metal  zone  of 
the  district.  George  D.  Kilborn,  of 
Reno,   is   developing   the  property. 

Pioche — Work  has  recently  been  re- 
sumed on  the  old  Hamburg  mine,  nine 
miles  from  Pioche.  W.  H.  Pitts  is  in 
charge.  The  ore  carries  gold,  silver 
and  lead  and  is  found  in  beds  of  lime- 
stone along  the  fissure. 

The  Virginia  Louise  Co.  has  con- 
tracts calling  for  150  tons  of  ore  daily 
to  be  consigned  to  the  U.  S.  Smelter 
at  Midvale,  Utah,  and  for  an  additional 
100  tons  per  day  to  be  shipped  to  the 
Garfield  smelter  of  the  A.  S.  &  R.  Co. 
The  principal  part  of  the  tonnage  is 
coming  from  the  Davidson  orebody. 

NEW  MEXICO 

Lordsburg — Ore  shipments  from  this 
district  for  March  amounted  to  87  cars, 
of  an  approximate  value  of  $85,000. 

Boyd  Bros,  will  erect  a  50-ton  mill 
on  the  Ada-Etta  claim.  Two  shafts 
have  been  sunk  30  and  40  ft.  respec- 
tively showing  a  10-ft.  vein  of  siliceous 
lead-silver  ore. 

The  Foster  Estate,  of  Westerly,  R.  I., 
will  once  more  work  the  Gold 
Range  mines  north  of  town,  con- 
sisting of  nine  patented  claims.  Frank 
Klein  will  be  superintendent. 

Las  Cruces — The  Tortuga  Fluorspar 
Co.  is  producing  10  tons  of  fluorspar 
daily  from  its  property  on  Tortuga 
Mountain,  near  State  College.  Alfred 
Roos  is  manager.  Ten  men  are  em- 
ployed. Shipments  are  going  to  Chi- 
cago where  $22  per  ton  f.  o.  b.  cars 
shipping  point  is  obtained.  Freight  is 
$7  per  ton.  Analysis  is  95  per  cent 
CaF;,  3  per  cent  SiO;,  and  2  per  cent 
available  lime.  Base  metals  and  color- 
ing matter  are  said  to  be  absent. 

Mogollon  —  The  newly  organized 
American  Silver  Corporation  expects  to 
have  a  full  force  in  operation  soon. 
Road  work  and  preliminary  operations 
at  the  mine  are  being  carried  on. 


UTAH 

Milford — Stockholders  of  the  Moscow 
Mining  &  Milling  Co.,  near  Milford,  in 
southern  Utah,  have  met  and  approved 
the  proposed  consolidation  with  the  ad- 
joining Beaver  Combination  and  Red 
Warrior  properties,  and  favorable  action 
bj  the  latter  is  expected  soon.  The  new 
company  will  be  called  the  Moscow  Sil- 
ver Mines,  and  arrangement  for  financ- 
ing has  been  completed.  Operations 
will  probably  be  started  from  the  1,250- 
ft.  level  of  the  Cullen  shaft,  which  is 
down  1,400  ft.  The  Moscow  in  the  past 
pioduced  lead-silver  ore  and  paid  divi- 
dends over  a  number  of  years.  At  the 
1,200  level  of  the  shaft  it  was  found 
that  orebodies  on  the  Milford  side  of 
the  property  were  faulted  westward  and 
could  be  expected  vertically  under  the 
Beaver  Combination,  apexing  in  Red 
W  arrior  ground.  The  united  properties 
will  cover  300  acres  of  ground.  The 
officers  of  the  company  will  be:  F.  J. 
Leonard,  president;  F.  J.  Hagenbarth, 
vice-president;  M.  B.  Johnson,  secre- 
tary and  treasurer;  G.  S.  Wilkins,  gen- 
eral manager.  All  of  these  men  are  of 
Salt  Lake  City.  Angus  Buchanan,  of 
Long  Beach,  Cal.,  is  also  a  director. 

WASHINGTON 

Keller — The  50-ton  mill  at  the  Iron 
Cieek  mine  is  expected  to  be  completed 
by  May  15,  according  to  J.  E.  Angle, 
secretary  and  manager.  Two  hundred 
tons  of  ore  are  on  the  dump. 

Loon  Lake — Plans  for  refinancing  the 
Loon  Lake  Copper  Co.  are  under  con- 
sideration. 

Daisy — The  Silver  Blountain  Mining 
Co.  has  ordered  equipment  for  a  50-ton 
mill  to  be  erected  at  the  Daisy  mine. 

CANADA 
Ontario 

Cobalt — Minority  shareholders  of  the 
University  Mines,  Ltd.,  have  obtained 
a  temporary  injunction  restraining  the 
sale  of  the  assets  of  the  company  to 
the  La  Rose  Mines.  The  La  Rose  al- 
ready owns  98  per  cent  of  the  stock 
of  the  University,  the  minority  share- 
holders numbering  about  40.  Their 
share  of  the  liability  of  $61,000  of  the 
University  to  the  La  Rose,  which  it  is 
proposed  to  extinguish  by  handing 
over  the  entire  assets,  is  about  $1,200. 
They  claim  that  to  \vipe  out  their 
rights  for  this  small  debt  would  be 
unfair  and  that  the  value  set  on  the 
assets  is  inadequate.  The  case  has  been 
adjourned  until  April  21. 

Porcupine — The  Mclntyre  has  cut 
vein  No.  5  on  the  1,250-ft.  level,  where 
it  carries  14  ft.  of  high-grade  ore.  Cross 
cutting  is  being  carried  on  at  the  1,375 
and  1,500-ft.  levels.  The  shaft  is  down 
1,550  ft.  and  will  bt  continued  to  2,000  ft. 

Kirkland  Lake — Underground  work 
on  the  Canadian  Kirkland  has  been 
stopped,  as  after  200  ft.  of  crosscutting 
on  the  150-ft.  level,  the  vein,  which  the 
shaft  had  followed  for  80  ft,  was  not 
found.  Diamond  drilling  will  be  under- 
taken. 


952 


Engineering    and     Mining    Journal 


Vol.   109.  No.  16 


The  Market  Report 

Published  in  part  in  San  Francisco  and  mailed  from 
there  to  our  Western  subscribers  as  a  special  service 
pending  the  arrival  of  the  Engineering  and  Mining  Journal 


Silver  and  Sterling  Exchange 

Sterling 
KzohaDge 

Silver 

April 

Sterling 
Exchange 

Silver 

April 

New  Yi.rk. 
Cents 

London. 
Pence 

New  York. 
Cents 

London, 
Pence 

8 
9 

!0 

397J 

398 

397 

126 
123 
120i 

72 

69J 

69 

12 
13 
14 

394 

392J 

3951 

120 
119 
119  J 

t>9l 
69J 
68f 

Vew  York  quotations  are  as  reported  by  Handy  &   Harman  and  are  in  cents  per  troy  ounce  of  har 
•ilver,  999  fine.   I^iondon  quotations  are  in  pence  per  troy  ounce  of  sterling  silver,  925  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zino 

April 

Eleotrolytio 

99  Per  Cent 

StraiU 

N.  y. 

St.  L 

St.L. 

8 

18.75 

61 

6U@62 

9.15 

8.75 

8.30@8  35 

9 

18  65 

61 

61i@62 

9  00 

8  75 

8.30@8  35 

10 

18.60 

6U 

62  @62i 

9.00 

8.65 

8  30@8  35 

12 

18.60 

62^ 

63  @63| 

8  90 

8.60 

8.30(548  35 

.    13 

18.75 

62  J 

62?  (5*63  J 

8.90 

8.60 

8  35@S  40 

14 

18  75 

62i 

62-J@63i 

8  80 

8.50 

8..i5@8  40 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally  on  sales 
as  made  and  reported  by  producsrs  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing 
values  of  the  metals  for  the  deliveries  con3tituting  the  major  markets,  reduced  to  basis  of  New  York.  cash, 
except  where  St.  Louia  is  the  normal  basing  point.      All  pricis  are  in  crnts  per  pound 

Chopper  is  ctimmonly  sold  on  terms  "delivered,"  which  means  that  the  seller  pay>i  the  freight  from  refin- 
ery to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing  to  figure  net  prices  on  indi- 
vidual transactions  Consequently,  an  average  deduction  is  made  from  the  "delivered"  price  At  present  the 
average  cost  of  delivery  from  Xew  York  refineries  is  0  15c  per  lb.,  and  that  deduction  is  made  to  arrive  at  the 
New  York  price      \\hen  copper  is  sold  f.  o.  b  or  f.  a,  s.  Xew  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  oakes.  For  ingots  an  extra 
of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes  are  sold  at  a  dift- 
oount  of  0.1250.  per  lb. 

Quotations  for  aino  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  35c.  per  100 
lb.  above  St.  T^ouis.    Tin  is  quoted  on  the  basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

Tfci 

Lead 

Zinc 

April 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

46! 
4(. 

•is 

48J 

}  M 

8 
'1 
10 
12 
13 
14 

102J 
lOOf 

mi 

104 
104^ 

105' 
103i 

iosi 

1061 
107 

112 
111 

iii 

112 
112 

335 
332i. 

345' 

346 

350 

335- 
332, 

-H5J 

346 

349i 

36 
36- 

38^ 
39 

39'. 

m 

40i 
4U 
411 

49 
48{ 

50f 
5U 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.    \\\  prices  are  in  pounds 
■terling  per  ton  of  2,240  lb. 


Metal  Markets 

New  York,  April  14.  1920. 

Durinp  the  last  week  consumers  have 
had  other  things  of  more  immediate 
importance  than  their  metal  require- 
ments to  worry  them.  Export  busi- 
ness, pre.sent  and  prospective,  has  been 
adversely  affected  by  military  develop- 
ments in  France  and  by  continued  vio- 
lent fluctuations  in  foreign  exchange. 
Domestic  business  has  been  hampered 
by  the  railroad  strike,  which  has  com- 
pletely tied  up  freight  shipments  in 
the  East.  Sales  of  copper  have  been 
light;  zinc  has  been  quiet,  and  lead  and 
tin  fairly  active.  Transpacific  freight 
rates  remain  unchanged  at  $12  from 
Hongkojig  and  Kobe  to  San  Francisco. 

Copper 
The  undertone  of  the  copper  market 
remains    strong,    although    almost    no 


business  was  done  last  week  by  the 
large  producers.  The  second-quarter 
production  of  the  latter  is  well  taken 
care  of.  and  they  are  not  inclined  to 
cut  prices  to  tempt  buyers.  They  feel 
that,  by  sitting  tight,  the  price  is  sure 
to  tend  to  higher  levels  as  soon  as 
some  of  the  domestic  and  international 
troubles  are  settled.  The  more  dis- 
tant the  delivery,  the  higher  the  price 
asked;  and  orders  for  deliveries  later 
than   July   are  not   invited. 

Second-hands  in  the  outside  market 
were  in  some  cases  forced  to  offer  their 
metal  considerably  below  19c.,  de- 
livei'ed,  in  order  to  find  buyers.  One 
figure  as  low  as  ISilc.  was  reported. 
Second-hands,  however,  have  little  cop- 
per on  hand,  and  it  is  likely  that  no 
large  amounts  of  the  metal  can  be 
bought  for  less  than  191c..  delivered. 
As  no  large  sales  were  made,  the 
St  .-ond-haiuls  virtually  fixed  the  market. 


Lead 

The  lead  market  is  brisk  but  un- 
settled, and  the  price  range  is  very 
wide.  Some  sellers  have  obtained  as 
much  as  9Jc.,  New  York,  for  consider- 
able quantities  of  metal  for  .\pril- 
May-June  delivery.  A  fairly  large 
tonnage  was  sold  in  St.  Louis  at  ap- 
proximately 9ic.  On  the  other  hand, 
some  producers  have  had  diflSculty  in 
getting  more  than  8i!c.  in  New  York, 
and  have  offered  metal  at  Sic,  St. 
Louis,  the  last  three  days. 

The  London  price  took  quite  a  drop 
last  Thursday,  the  reason  probably  be- 
ing that  the  Broken  Hill  strike  was 
reported  settled.  The  price  in  London 
has  been  slowly  climbing  since  that 
time,  however.  Some  lead  is  being  ex- 
ported, the  total  for  the  month  up  to 
Saturday,  the   10th,  being  .i91   tons. 

Zinc 

Prices  for  this  metal  have  undergone 
but  little  change  for  the  last  two 
weeks,  but  may  advance  somewhat  now 
that  the  London  pi-ice  has  stiffened. 
With  the  latter  down  to  £46  per  long 
ton,  as  it  was  last  Friday,  the  oppor- 
tunity for  a  lucrative  arbitrage  busi- 
ness was  evident,  this  price  being 
equivalent  to  about  7.40c.,  St.  Louis. 
With  the  London  price  advancing,  the 
tendency  to  buy  there  and  sell  here 
will  not  be  so  great,  and  local  offeiings 
will  probably  decrease.  Some  producers 
have  kept  out  of  the  market  entirely 
with  the  recent  low  prices. 

Tin 

The  tin  market  has  been  rather  bull- 
ish, following  the  lead  of  London, 
where  a  rise  of  about  £13  took  place 
over  the  week  end.  Considerable  busi- 
ness was  done  here  on  Thursday, 
Friday,  and  Saturday,  which  the  higher 
prices  of  the  last  three  days  have 
somewhat  lessened.  Supplies  in  gen- 
eral are  ample  to  meet  requirements, 
but.  on  account  of  the  railroad  strike, 
spot  delivery  has  in  many  cases  com- 
manded a  considerable  premium  over 
the   price   at   the   dock. 

Correction:  March  .31  London  tin 
futures  should  have  been  £348  instead 
of  £3,50. 

Electrolytic  tin  was  quoted  as  fol- 
lows: .■Vpril  8.  62J;  .\pril  9.  62;  April 
10,  62;  April  12.  625;  April  13.  634; 
April  14,  63:!. 

Straits  tin  for  future  delivery  was 
quoted  as  follows:  .-Vpril  8.  61@61i; 
April  9,  61@61J;  April  10,  61J@62: 
April  12,  62i@63;  April  13,  62@62i: 
April  14.  62.i, 

Arrivals  of  tin,  in  long  tons,  since  our 
last  report;  March  23.  Straits.  275; 
March    24.    Singapore,    400;    March    25. 
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Batavia,  175;  March  26,  Straits,  20; 
March  30,  Singapore,  675;  Penang, 
50;  Liverpool,  75.  Total  for  March, 
4,;iO0,  less  65  exported,  or  4,235  net, 
imported.  April  1,  Singapore,  25;  Pen- 
ang,  75;  April  2,  Liverpool,  5;  April  3, 
Liverpool,  50;  April  5,  Liverpool,  5; 
Buenos  Aires,  89;  Australia,  100;  April 
7.  London,  50;  April  8,  Penang,  100; 
April  ;»,  London,  85;  April  12,  Batavia, 
350;  April  13,  Liverpool,  50;  London, 
.iO. 

Gold  and  Silver 

Gold  was  quoted  in  London  on  Apri! 
S  at  10.3s.  2d.;  April  9,  102s.  7d.;  April 
12,  103s.  5d.;  April  13,  104s.  lOd.;  April 
14,  104s. 

Foreign  Exchange — Conditions  in  the 
foreign  exchange  market  are  extremely 
interesting.  Sterling  has  fallen  again 
from  last  week's  levels,  but  the  retro- 
gression is  not  serious,  and  a  consider- 
able recovery  was  made  today.  Yester- 
day francs  and  lire,  in  units  to  the  dol- 
lar, were  15.9  and  23.0  respectively.  The 
German  mark  continues  to  strengthen 
in  the  face  of  the  fact  that  nearly  two 
billion  dollars  in  paper  has  been  issued 
in  that  country  since  the  first  of  the 
year.  Last  week,  the  mark  touched  2c., 
and  yesterday  it  was  quoted  at  1.74c. 
The  temporary  decline  was  probably 
due  to  the  calling  in,  by  the  govern- 
ment, of  all  American  securities  held 
in  Germany,  at  the  price  which  obtained 
on  Jan.  10.  The  Canadian  dollar  is  still 
accepted  only  at  a  discount  of  8  to  9 
per  cent. 

Silver — Owing  to  the  decline  in  the 
Eastern  exchanges,  the  price  of  silver 
has  recorded  a  material  decline  in  the 
last  week.  London  futures  are  quoted 
3d.  under  the  spot  price. 

Mexican  dollars  at  New  York:  April 
8,  96;  April  9,  93;  April  10,  911;  April 
12,  91i;  April  13,  90§;  April  14,  901. 

Otner  Metals 

Aluminum — Ingot  is  quoted  at  33c., 
market  firm  and  metal  scarce;  No.  12, 
3I2C.;  sheets,  18  gage  and  heavier,  44.2c. 
Prices  unchanged. 

Antimony — Ordinary  brands  in  fair 
demand;  spot,  10J(g)llc.;  futures, 
II4C.;  Chinese  and  Japanese  brands, 
spot,  10i@llc.  Market  steady  but  dull; 
Cookson's,  spot,  16c. 

Needle  Antimony  —  The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  8ic.  per  lb.,  with  a  rather 
quiet  demand.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  ll(S)12c.  per  lb.,  according  to 
quantity. 

Bismuth — Unchanged  at  |2.70  per 
lb,  for  500-lb.  lots. 

Cadmium — No  change.  Quoted  at 
$1.40@$1..50   per   lb. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  form. 

Cobalt — Metallic,  per  lb.,  unchanged, 
$2..50(S)$3. 

Iridium — Quoted  nominally  at  $300; 
unchanged;   metal   still   scarce. 


Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60(ai$1.85  per  lb.  Un- 
changed. 

"Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c.  Prices  are  established 
over  long  periods  without  change. 

Osmium — Quoted  $1.50@.$165  per 
troy  oz. 

Palladium  Metal — Quoted  at  $115(3) 
.$130  per  troy  oz.,  99  per  cent  pure. 
Little   business. 

Platinum — Little  business;  market 
not  over-strong.  Quoted  at  $130@ 
$135. 

Quicksilver — Fairly  quiet,  with  good 
demand.  Quoted  at  $103  per  75-lb. 
flask.  Stocks  are  still  small.  San 
Francisco  telegraphs  $93@$100,  firm. 

Ruthenium — Market  value,  $200@ 
$220    per   troy    oz. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
.be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore — No  change  in  price  or 
demand.  Quoted  60@85c.  per  unit  for 
material  containing  35-40  per  cent  Cri 
O,  and  70c.(S)$1.25  per  unit  for  ore 
running  48  per  cent  CrjO,  and  over. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  re- 
main at  prices  fixed  last  year,  as  fol- 
lows: Old  Range  bessemer,  $7.45;  Old 
Range  non-bessemer,  $6.70;  Mesabi 
bessemer,  $7.20;  Mesabi  non-bessemer, 
$6.55.  Estimates  of  the  Lake  Supe- 
rior iron-ore  movement  in  1920  range 
from  60,000,000  to  62,000,000  tons,  or 
slightly  under  the  average  of  the  last 
three  years.  Car  supply  from  Lower 
Lake  docks  to  furnace  yards  promises 
to  be  the   limiting  factor. 

Manganese  Ore — Quoted  at  75@80c. 
per  unit  ore  containing  45  per  cent  Mn 
and  over  for  early  shipments.  Freight 
situation  remains  difficult.  Market  firm. 
Chemical  ore  (MnO=)  quoted  at  $80(5) 
$90  per  gross  ton. 

'Molybdenite — Quoted  at  75@85c.  per 
lb.  of  contained  sulphide  for  85  per  cent 
MoS.. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65(ai70c.  per  lb.  in  ton  lots. 

Titanium  Ores — Ilmenite,  2c.  per  lb. 
of  52  per  cent  TiO-.  Unchanged. 
Rutile,  standard  imported  Norwegian 
grade,  carrying  a  minimum  of  95  per 
cent  titanium  dioxide,  in  the  form  of  con- 
centrates, is  quoted   at  lie.  per  lb. 

Tungsten  Or  e — Market  strong. 
Chinese  wolframite  is  quoted  at  $6.50@ 
$7;  Bolivian,  spot,  nominal,  $8.50(3) 
$9;   scheelite,  spot,  $15  per  ton. 


'Purnisheci    l)y  Foote   Mineral  Co,    Phila- 
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Uranium  Ore  (Carnotite) — $2.75(3)$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UaOs).  Ores  must  contain  a  min- 
imum of  2  per  cent  UjO*. 

Vanadium  Ore — $6  per  lb  for  99  per 
cent  of  the  vanadic  oxide  (VaOs)  con- 
tained. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90(a)$100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  April  10— ^inc  blende, 
per  ton,  high,  $53.70;  basis  60  per  cent 
zinc,  premium,  $51;  Prime  Western, 
$50;  fines  and  .slimes,  $47.50@$45;  cala- 
mine, basis  40  per  cent  zinc,  $35.  Aver- 
age settling  prices:  Blende,  $50.15; 
calamine,  $38.61;   all   zinc   ores,   $51.11. 

Lead,  high,  $109.65;  basis  80  per  cent 
lead,  $107.50;  average  settling  prices  all 
grades  of  lead,  $106.40  per  ton. 

Shipments  the  week:  Blende,  14,211; 
calamine,  72;  lead,  2,358  tons.  Value, 
all  ores  the  week,  $966,280. 

Purchases  were  about  2,000  tons  less 
than  last  week,  and  shipments  were 
2,270  tons  less.  The  short-haul  ore  that 
was  purchased  has  been  shipped,  and 
with  long  hauls  prevailing  so  much  ore 
cannot  be  loaded. 

The  railroad  strike  menace  weakened 
the  ore  situation  after  midweek.  Notices 
of  embargo  on  metal  shipments  were 
received,  and  this  lessened  the  demand 
for  ore.  Eastern  smelters  shipped  a 
much  smaller  tonnage. 

Platteville,  Wis.,  April  10— No  sales 
of  high-grade  blende,  owing  to  embargo 
on  shipments  east  of  Chicago.  Lead 
ore,  basis  80  per  cent  lead,  $105  per  ton. 
Shipments  for  week:  Blende,  1,390; 
calamine,  60;  lead,  183  tons.  Year  to 
date:  Blende,  22,411;  calamine,  1,080; 
lead,  2,039;  sulphur  ore,  209  tons.  Dur- 
ing the  week  2,415  tons  blende  was 
shipped  to  separating  plants. 

Non-Metallic  Minerals 

Asbestos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbrooke  to  New  York,  27ic., 
carload  lots.  Crude  No.  1,  $1,750(3) 
$2,000;  crude  No.  2  $1,200(S)$1,500; 
spinning  fibres,  $500(a)$750;  magnesia 
and  compressed  sheet  fibres,  $275(3) 
$400;  single  stock,  $95(S)$150;  paper 
stock,  $60(S)$75;  cement  stock,  $27.50(3) 
$32.50;  floats,  $15(5)$17.50  per  short 
ton. 

Barytes — Pressure  of  heavy  demand 
and  difficulty  in  transportation  have 
practically  paralyzed  this  item.  White 
floated  is  listed  at  $35@$40  and  off- 
color    at    $25(3)$30    per    ton. 

Blanc  Fixe  (Barium  Sulphate) — Dry, 
4h@5ic.  per  lb.;  pulp,  $30(a($50  per  ton 
f.o.b.  New  York. 

Chalk — English,  extra  light,  5(g)7c. 
per  lb.;  light,  4^(3)6c.  per  lb.;  dense, 
4@5c.  per  lb.  f.o.b.  New  York.  Un- 
changed. 
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China  Clay  (Kaolin) — Imported  lump, 
$C5@$35  per  ton;  imported  powdered, 
$30(a)$60  per  ton;  domestic  lump,  $10@ 
$20  per  ton;  domestic  powdered,  $25(5) 
$40  per  ton  f.o.b.  New  York.  Un- 
changed. 

Feldspar — Unchanged,  supplies  are 
very  tight  and  producers  are  way  be- 
hind their  contracts.  $13.50@$18  still 
holds. 

Fluorspar  —  Gravel,  f.o.b.  mines,  is 
quoted  at  $25  net  ton.  Nominal  prices: 
Acid  grade,  lump,  $30@$45;  acid  grade, 
ground,  $52@$57,  f.o.b.  mines. 

Fuller's  Earth — Remains  firm  at  $25 
<g)$30  for  domestic  and  $35@$40  for 
foreign,  with  little  material  available 
at  these  prices. 

Graphite  —  Present  quotations  for 
crucible  flake  are:  85  per  cent  carbon 
content,  7Jc.  per  lb.;  86  per  cent,  8c.; 
87  per  cent,  Sic;  88  per  cent,  9Jc.;  89 
per  cent,  93ic.;  90  per  cent,  lOic;  91  per 
cent,  lOic;  92  per  cent,  lie;  over  92 
per  cent,  12Jc.  per  lb.  delivered.  Mex- 
ican amorphous  graphite  is  being  sold 
at  $55@$60  per  short  ton;  Korean,  3ic. 
per  lb.,  Madagascar,  9c.;  Ceylon,  41  @ 
16c.,  according  to  quality. 

Gypsum — Wholesale  price,  plaster  of 
paris  in  carload  lots,  is  $3.25  per  250- 
Ib.  bbl.  Sufficient  demand,  but  scarcity 
of  material. 

Magnesite — Dead  burned,  for  refrac- 
tory   (see   Refractories). 

Calcined  Magnesite  —  High-grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  points.  The  price  of 
freshly  ground  calcined,  suitable  for  the 
flooring  trade,  is  $60@$65  per  ton  f.o.b. 
Eastern  points. 

Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Nitrate — Spot  quoted  at  $3.90  per 
cwt.,  ex  vessel,  Atlantic  ports.  Futures 
$3.90@$4.50. 

Phosphate  Rock — Prices  quoted  per 
long  ton  at  port  are:  68  per  cent  tri- 
calcium  phosphate,  $6.85;  70  per  cent, 
$7.35;  74  to  75  per  cent,  $10;  75  per 
cent  minimum,  $10.50;  77  per  cent  mimi- 
mum,    $12.50.     Unchanged. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2ic.  pei   lb.     Unchanged. 

Pyrites — Spanish  pyrites  quoted  at 
16c.  per  unit  for  furnace-size  ore,  free 
from  fines,  c.i.f.  Atlantic  ports.  Do- 
mestic p>Tite,  fine,  16c.  per  unit.  The 
general   situation   is   stronger. 

Sulphur — Prices  average  $18  per  ton 
for  domestic,  and  $20  for  export,  f.o.b. 
Texas  and  Louisiana  mines.  No  change. 

Talc — Domestic,  $20@$60  per  ton; 
imported,  $60(S)$70  per  ton  f.o.b.  New 
York. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  f.o.b.  Niagara 
Falls,  N.  Y.     Unchanged. 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  American  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 


Ferrechrome — 6-8  per  cent  carbon,  17 
@18c.  per  lb.  of  chromium  contained; 
4-6  per  cent  carbon,  19@20c.  per  lb. 
of   chromium    contained. 

Ferromanganese — Domestic.  76  to  80 
per  cent,  delivered,  $180(«:i$200  per  ton 
for  futures.  Small  lots,  spot,  $225@ 
$250  per  ton.  English,  c.i.f.  tidewater, 
$200. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
@$2.75  per  lb.  of  contained  metal. 

Ferrosilicon— $85@f90,  50  per  cent 
delivered,  spot  and  contract.  Electro- 
lytic, delivered  Pittsburgh  Valleys, 
Cleveland:  50  per  cent,  $80;  75  per 
cent,  $140.  Bessemer,  f.o.b.  Jackson, 
Ohio,  10  per  cent,  $59.50;  11  per  cent, 
$62.80;  12  per  cent,  $66.10;  unchanged. 

Ferrotungsten  —  70-80  per  cent  W, 
85c@$1.15   per  lb.   contained   tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — 30-40  per  cent,  $6.50 
(a $7.50  per  lb.  of  V  contained. 

Spiegeleisen — In  the  same  position 
as  was  previously  reported,  the  aver- 
age sale  ranging  from  $65  to  $70  per 
ton. 

Metal  Products 

Copper  Sheets — No  change  since 
Jan.  1  price  of  291c.  per  lb.;  wire, 
quoted  22ic.;  strong. 

Lead  Sheets — Full  lead  sheets,  12ic.; 
cut  lead  sheets,  12ic.     Unchanged. 

Nickel  Silver— 18  per  cent,  39Jc.  lb. 
Unchanged. 

Yellow  Metal  —  Dimension  sheets, 
26ic.;  sheathing,  253c.;  rods,  S  ts  3  in., 
2320.     Unchanged. 

Zinc  Sheets— $12.50  per  100  lb.,  less 

8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.    Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70@ 
$75  per  net  ton,  f.o.b.  Chester,   Pa. 

Chrome  Cements — Unchanged  at  $45 
@$.')0  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick — First-quality  fire  clay, 
$45@$50  per  1,000,  f.o.b.  Clearfield, 
Pa.;  second  quality,  $40@$45  per  1,000, 
f.o.b.  Clearfield,  Pa. 

Magnesite — Dead  burned,  $50@$55 
per  net  ton,  f.o.b.   Chester,  Pa.;   brick, 

9  X  41   X  2i  in.,  $80@$85  per  net  ton, 
f.o.b.  Chester,  Pa.    Unchanged 

Silica  Brick— $50@$55  per  1,000, 
f  .o.b.  Mt.   Union,   Pa. 

Iron  Trade  Review 

Pittsburgh— April  13,  1920 

The  iron  and  steel  industry  of  the 
Central  West  is  rapidly  going  out  of 
operation,  on  account  of  the  rail  strike. 
Nearly  all  the  Youngstown  district 
is  idle,  but  there  remains  considerable 
activity  along  the  Lake  front.  In 
the     immediate     Pittsburgh    district    a 
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few  blast  furnaces  are  banked,  their 
attendant  steel  works  being  idle.  With 
those  operating,  it  is  usually  a  ques- 
tion of  time  before  they  close.  The 
Jones  &  Laughlin  Steel  Co.  expects  to 
run  the  remainder  of  the  week,  but  no 
longer.  Some  works  expect  to  close 
sooner.  Shortage  of  coal  and  coke  is 
the  chief  cause  of  works  closing,  but 
inability  to  ship  would  eventually  count. 
By  reason  of  these  exciting  circum- 
stances no  interest  is  manifested  in 
the  market,  which  is  quiet,  except  for 
the  business  being  done  by  the  Amer- 
ican Sheet  &  Tin  Plate  Co.,  which 
formally  opened  its  order  books  today 
for  second-half  contracts  in  the  case 
of  manufacturing  consumers  and  third- 
quarter  in  the  case  of  jobbers,  at  3.55c. 
for  blue  annealed  sheets,  10  gage; 
4.35c.  for  black  sheets,  28  gage;  5.70c. 
for  galvanized  sheets,  28  gage,  and  $7 
per  base  box  for  100-lb.  tin  plate,  these 
being  the  prices  in  the  Industrial  Board 
schedule  of  March  21,  1919,  to  which 
all  subsidiaries  of  the  Steel  Corporation 
have  since  rigidly  adhered.  Indepen- 
dent sheet  manufacturers  will  probably 
ignore  the  matter  entirely.  Indepen- 
dent tin-plate  manufacturers  will  sell 
at  the  $7  price  more  or  less,  but  hardly 
to  as  great  an  extent  as  they  did  for 
the  present  half  year.  It  is  easy  to 
secure  higher  prices,  and  $10  to  $12 
can  be  done  on  exports. 

If  there  were  adequate  machinery 
for  the  settlement  of  the  rail  strike  by 
negotiation,  the  iron  and  steel  trade 
would   expect   an  early  settlement. 

Pig  Iron — The  market  continues 
quiet,  with  no  inquiry  except  for  early 
deliveries.  Prices  are  fairly  steady, 
and  we  continue  to  quote:  Bessemer, 
$42;  basic,  $41.50;  foundry,  $42,  f.o.b. 
\'alley  furnaces,  freight  to  Pittsburgh 
being  $1.40. 

March  production  of  coke  and  an- 
thracite pig  iron  amounted  to  3.375,907 
gross  tons,  or  an  average  of  108,900 
tons  daily,  as  compared  with  2,978,879 
tons,  or  102,720  tons  daily  in  February. 
The  output  of  pig  iron  in  Great  Britain 
in  1919  was  7,398,000  gross  tons,  or 
617,000  tons  per  month.  This  com- 
pares with  10.260.000  tons  in  1913  and 
9,072,000  tons   in    1918. 

Steel — The  scarcity  of  unfinished 
steel  continues,  but  there  is  not  as 
much  inquiry.  We  quote  the  market 
for  early  deliveries  at  $65  to  $70  for 
billets,  $75  to  $80  for  small  billets.  $70 
to  $75  for  sheet  bars,  and  $65  to  $75 
for  rods. 

Charcoal  and  Coke 

Charcoal — Large  quantities  sell  as 
follows:  Willow,  7c  per  lb.;  hardwood, 
4Jc.  per  lb.,  in  250  lb.  bbl. 

Connellsville — Prompt  furnace,  $11@ 
$12;  prompt  foundry.  $12@$14;  con- 
tract  foundry,   $10@$12. 

New  River— Furnace,  $11@$12,  and 
foundry,    $12    per   ton. 

Pocahontas — Furnace,    $12    per    ton. 

Wise  County— Furnace,  $11@$12  per 
ton;    foundry,    $12@$12.50    per   ton. 
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Company  Reports 


The  North  Star  Mines  Co. 

Gold-Silver;  California 

During  1919,  the  total  production  of  the  North  Star  Mines 
Co.  amounted  to  $1,181,345.97,  with  total  operating  and 
development  expenses  of  $1,778,489.83,  leaving  an  operating 
profit  of  $102,856.14.  Interest  and  dividends  on  invested 
funds  amounted  to  $36,808.76.  One  dividend  of  4  per  cent, 
amounting  to  $100,000,  was  declared  as  a  distribution  of 
capital  assets,  and  paid  in  June.  General  conditions  under 
which  the  mines  were  operated  remained  unfavorable 
throughout  the  year.  There  was  little  decrease  in  the  cost 
of  supplies,  and  the  labor  situation  was  disturbed  and 
uncertain. 

At  the  North  Star  mine  the  cost  of  producing  an  ounce 
of  gold  was  $18.04  in  1919,  as  compared  with  $9.51  in  1913, 
the  disparity  being  due  partly  to  a  lower  grade  of  ore,  but 
chiefly  to  the  adverse  conditions  with  which  the  gold-mining 
industry  is  now  confronted.  The  yield  per  ton  crushed 
in  1919  was  $1.16  more  than  in  1918.  Cost  of  develop- 
ment per  ton  was  61c.,  as  compared  with  9c.  in  1918, 
although  during  the  latter  year  development  was  practically 
suspended.  In  1919,  of  the  total  production,  70.01  per  cent 
was  obtained  in  the  mill  by  amalgamation,  and  20.99  per 
cent  was  recovered  by  cyanidation.  Development  work  at 
the  Champion  mines,  amounting  to  1,645  ft.,  revealed  prac- 
tically nothing  of  value,  with  the  exception  of  the  2,700 
Providence  orebody,  so  that  little  encouragement  is  offered 
for  further  exploration.  It  has  been  decided,  as  soon  as  the 
ore  now  available  above  the  3,000  Px'ovidence  has  been 
removed,  to  discontinue  the  operation  of  this  property. 


Mass  Consolidated  Mining  Co. 

Copper;  Michigan 

The  Mass  Consolidated  Mining  Co.,  in  the  report  for  the 
year  ended  Dec.  31,  1919,  states  that  1,963,178  lb.  of  refined 
copper  was  produced.  Receipts  totaled  $429,845.31,  and 
expenditures  $575,951.42,  wnich,  together  with  the  balance 
remaining  from  the  year  previous,  leaves  cash  assets  on  Dec. 
31,  1919,  as  $149,666.90.  Rock  stamped  was  123,780  tons, 
producing  15.86  lb.  per  con  of  rock  stamped  Cost  per  lb. 
of  copper,  exclusive  of  depreciation,  depletion,  and  construc- 
tion, was  27.83c.  Development  work  was  as  follows:  Drifts, 
1,864  ft. ;  crosscuts,  478  ft. ;  raises,  62  ft.  Owing  to  shortage 
of  labor  and  the  reduced  price  of  copper,  operations  have 
been  suspended. 

Superior  Copper  Co. 

Copper;  Michigan 

The  Superior  Copper  Co.  reports  for  the  year  ended  Dec. 
31,  1919,  that  563,935  lb.  of  copper  was  produced,  at  a  cost 
of  36.84c.  per  lb.  During  the  year  648,233  lb.  was  sold,  at 
18.67c.  per  lb.  Tons  of  rock  treated,  27,267;  cost  of  mining 
transportation,  stamping,  and  taxes  was  $6,605  per  ton  of 
rock.  At  No.  1  shaft  development  was:  Drifting,  1,557  ft.; 
crosscutting,  95  ft.,  and  winze,  212  ft.  No  sinking  was  done. 
Current  assets  at  the  end  of  the  year  showed  a  balance  of 
$539,444.24.  

Centennial  Copper  Mining  Co. 

Copper;  Michigan 

The  Centennial  Copper  Mining  Co.,  for  the  year  ended 
Dec.  31  1919,  reports  that  1,365,148  lb.  of  copper  was  pro- 
duced, at  a  cost  of  24.64c.,  per  lb.  Sales  during  the  year 
were  1,185,113  lb.,  at  18.84c.  per  lb.  Balance  of  current 
assets  on  Dec.  31  was  $377,150.14.  Tons  of  rock  treated, 
87,688;  cost  of  mining,  transportation,  stamping,  and  taxes, 
$3,331  per  ton  of  rock.  Operations  at  No-  2  shaft  consisted 
of  sinking,  118  ft.  and  drifting  1,729  ft.  No  dividends  were 
paid. 


Mayflower-Old  Colony  Copper  Co. 

Copper;  Michigan 

Report  for  year  ended  Dec.  31,  1919,  states  that  the  work 
of  sinking  the  shaft  was  carried  to  a  depth  of  1,760  ft.,  and 
disclosed  the  Mayflower  lode  at  two  points.  Total  sinking 
amounted  to  766  ft.;  drifting,  147  ft.,  and  crosscutting,  29 
ft.  All  openings  on  the  1,709-ft.  level  are  of  small  cross- 
sectional  area,  6  ft.  wide  and  7  ft.  high.  The  shaft  is  com- 
plete and  fully  equipped  for  exploratory  work.  During 
the  period  of  shaft  sinking  the  total  labor  force,  under- 
ground and  surface,  averaged  forty-five  employees.  The 
following  e.xpenditures  are  reported:  Mining  expense,  $99,- 
386.38;  construction,  $522.46;  equipment,  $1,061.67;  taxes, 
$8,819.10;  general  expense,  $9,147.08;  total,  $118,936.69. 
This  total  deducted  from  receipts  during  the  year,  which 
amounted  to  $133,759.52  and  were  obtained  as  interest 
($1,657.03)  and  assessment  ($108,336.00),  left  a  balance  on 
Jan.  1,  1920,  of  $14,822.83. 

New  Idria  Quicksilver  Mining  Co. 

California 

The  annual  report  of  the  New  Idria  Quicksilver  Mining 
Co.  for  1919  states  that  the  total  production  of  quicksilver 
was  7,400  flasks,  as  compared  with  10,700  flasks  for  the 
previous  year.  The  new  reduction  plant,  consisting  of  five 
rotary  kilns  and  a  condensing  system,  vi'as  completed  during 

1919.  This  new  plant  has  a  roasting  capacity  of  from  400  to 
500  tons  of  ore  per  day,  with  a  mill  unit  which  can  be  oper- 
ated when  required,  and  is  the  largest  quicksilver  reduction 
plant  in  America.  Net  proceeds  from  sales  of  quicksilver 
during  the  year  amounted  to  $560,179.66,  and  the  increase 
in  quicksilver  inventory  was  $56,577.98.  Operating  expense, 
depreciation,  and  depletion  were  $615,686.83,  leaving  a  net 
profit,  after  all  charges,  of  $1,050.81. 

Kerr  Lake  Mines,  Ltd. 

Gold;  Cobalt,  Ontario 

An  interim  statement  for  the  six  months  ending  Feb.  29, 

1920,  was  issued  March  16  by  Adolph  Lewisohn,  president. 
The  company  has  purchased  control  of  a  silver  mine  in 
Utah  and  a  gold-dredging  property  in  New  Zealand.  The 
Utah  mine  has  reserves  of  87,000  tons,  averaging  18  oz. 
silver  and  80c.  gold.  The  New  Zealand  property,  it  is 
estimated,  will  yield  a  profit  of  $3,436,000.  The  silver  pro- 
duction at  the  Kerr  Lake  property  for  the  si.x  months  was 
610,231  oz.  The  company  has  on  hand  in  cash  and  govern- 
ment securities,  $2,415,027. 

Allouez  Mining  Co. 

Copper;  Michigan 

The  Allouez  Mining  Co.  reports  for  the  year  ended  Dec. 
31,  1919,  that  3,749,984  lb.  of  copper  was  produced  at  a  cost 
of  21.55c.  per  lb.  During  the  year  3,020,067  lb.  was  sold  at 
18  75c.  per  lb.  Tons  of  rock  treated,  235,312;  cost  of  mining, 
transportation,  stamping,  and  taxes,  $3,043  per  ton  of  rock. 
Underground  work  consisted  of  shaft  sinking,  384  ft.  and 
drifting,  3,562  ft.  Stoping  was  done  from  the  17th  to  the 
20th  levels  at  No.  1  shaft,  and  from  the  13th  to  the  18th 
levels  of  No.  2  shaft.  One  dividend  of  $100,000  was  paid. 
Balance  of  current  assets  on  Dec.  31,  1919,  was  $850,743.93. 

Judge  Mining  &  Smelting  Co. 

Silver- Lead-Zinc;  Utah 

Annual  report  for  the  year  ending  Jan.  1,  1920,  shows 
production  of  410,307  oz.  of  silver,  6,989,908  lb.  lead,  and 
1,262,760  lb.  zinc,  together  with  276,926  lb.  copper  and  462 
oz.  gold.  Receipts  from  all  sources  were  $724,897;  against 
expenditures  of  $648,692.  A  total  of  40,396  tons  of  ore  wa.s 
milled.     Dividends  of  $60,000  were  paid. 
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1    00 

I  50 

50 

i  25 
.50 
02 
03 


6 
31! 

25  .Mar.    20,         10 

•27         

•6 

II!  Jan     '20,  25 

•I2S  Dec.  '19.         05 

4}  June  ^19,  10 

6  60  Feb.  ^20,       .05 

60}  Mar.  ^20,       .  50 

•3         

'655         

2  10  .Tan.    ■20.        .05 

•18!  

•16  

3J  Jan.    ■20,       .21 

•9}  

I9S  

til  June  ■IS,       02! 

•4  

•5J  .Apr.  -lb,       .05 

•52  

3  10  Nov.  ■W,     .12) 
•37  Jan.     17,         05 

•2) 

4t  Sept.  '19,      1    00 

I  Apr    '18.         02 

Jan.    '20,         03 

10}  Jan.     20,         50 

61  Jan.    '19,         50 


01  > 


04 
05 


•3 

1!      

•60        

•9!        

3}        

•3         

•22  Aug.  •lO.         07 

•8  June  •I 6,         05 
ft 

•! 


02 
02 
05 

05 

15 
05 


Jan. 

■09, 

1.50 

Mar. 

•20, 

.75 

Jan. 

•20, 

02J 

05 
10 


50 
50 


.25 


00 
75 
50 
50 
75 
50 


47!     Jn"     'J"-       *'l 
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Current  Prices  of  Materials  and  Supplies 


IRON  AND  STEEL 


SHEETS— guDtati. 
also  the  ha.'ie  i|ll(>tii 


Blue  Annealf<i 

No.  10 

No.  12  

No.  14 

Black: 
Nos.  18  and  20... 
Nos.  22  aiul  24.. . 

No.  26 

No.  28 

Galvanized: 

No.  10 

No.  12 

No.  14 

No8.  18  and  20... . 
Nos.  22  and  24. . . 

No.  26 

No.  28 


ons  are  in  cents  pir  pi 
tions  from  mill: 
Large 
Mill  I.ote  Si. 

Pittsburgh 
$3  55-4  CO 
3.60-4.05 
3.65-4. 10 


:nmd  in  various  cities  from  warelumse. 


Louis 
4  64 
4.60 
4.74 


han  . Ne 

Chi-      Fran-  Cur- 

cago       Cisco  rent 

6.02       5  80  $6  62 
.07       5.75         6.67 


4.15-4  80  5  24 

4.20-4.85  5.29 

4.25-4  90  5  34 

4.35-5.00  5  67 


6.12  5  90 

6  80  6  75 
6.85  6  80 
6.90  6.95 

7  00  7.05 


One 
Yr.  .\go 

8.00     4.57 
8.05     4.62 
6.72-  8.10     4  67 

7   80-  8  80  5.42 

7  85     8  85  5.47 

7  90-  8.90  5.52 

8.00-  9.00  5  62 


.\cute  scarcity  in 
elcd.  -Viitontohilp 
prices  ranfje  to  15c. 


,      4  70-6  00 
,      4   80-6.10 

4.80-6.10 

5    10-6  40 

5   25-6   55 

5  40-6  70 

5.70-7  00 
sheet.s,  particularly  blu' 
sheets  are  unavailable 
peril. 


7    15  .  8  25-10.00     5  97 

7.20  7.30  8.35-10  10  6  02 
7  35       7.30         8.35-10.10     6  07 

7  65       7.60         8.65-10.40     6  37 

8  05  7.75  8.80  10  55  6  52 
8.20  7.90  8  95  10  70  6  67 
8  50  8.20  9.25-11.00  6  97 
k,  galvanized  and  No.  16  blue  enani- 

except   in   fugitive  instances,   when 


STEEL  RAIL.S — The  fcillnwing  ciuotations  are  per  ton  f.  o.  b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  le-^s  than  carload  lots  5c.  per  100  lb.  is 
charged  extra: 

— Pittsburgh 


Current 
Standard  bessemer  rails. ...$55.  00 
Standard  openhearth  rails  57  .  00 
Lightrails.    StolOlh  2  58'*(n3.75 

Light  rails,  12  to  14  lb..  2.54*  (.i  3.75 

Light  rails,  25  to  45  lb. .  ,        2.45*  (a  3.75 

*Per  1001b. 

NOTK— The  lower  prii-e  is  that  of  the  I 
mostly  stu'uhitive  and  higher  prices  yjrevail 


ti — ■     . Chicago     

One  One 

Year  Ago  Current  Year    Ag 

$45.00     $45  00(a  $55   00  $45  00 
47  00       47.00(ii;   57.00     47  00 
2.58*       2.585*(g3,75 
2.54*       2.54*  (a  3.75 
2.45*       2.45*  Cai.7i 


2.835* 
2.79* 
2  70* 


S,  steel  Corp.,  but  the  market  i 


TRACK  .SCPPLIES — The  following  prn,s  are  base  per  100  lb.  f.o.b. Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named 

. Pittsburgh . 

,  One  Year 

Current         Ago 
Standard  railroad  spikes, 

A  in.  and  larger $3.35  $3.23 

Track  bolts 4  905.00     4.90 

Standardsecti.  nan<rl.li:Ts      2  75  3.25 


Chicago       St.  Louia 


$3.62 
4.62 
2   75 


$4.44 

Premium 
Premium 


San 
Fran- 
cisco 

$5.65 
6  65 

4  90 


Cur- 
rent 

1  Y'ear 
Ago 

St. 
Louis 

Chi- 
cago 

$4.47(a.$5 
4  47to.   5 

$3.47 
3.47 

$4.04 
4.04 

$3.97 
3.97 

4.47(6    5 
4   52(0,    5 
4   67fn'    5 

3.47 
4.02 
4.17 

4.04 
4.04 
4  24 

3.97 
4  02 
4  17 

STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f.o.b.  mill, 
Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 
$2.  55  places  named: 

Mill  —  New  York  — 

Pitts- 
burgh 

Beams,  3  to  1  5  in $2.45(«$4 

Channels,  3  to  1 5  in . . .     2 .  45(g    4 
Angles,  3  to  6  in.,  i  in. 

thick 2.45(q    4 

Tees,  3in.andlarger,  .        2  45((i    4 

Plates 2  65(g    4 

STEEL  SHEET  PILING— The  following  price  is  base  per  100  lb.  fob.  Pitts- 
burgh ,  A\  i  t  h  a  comparison  of  a  month  and  a  year  ago : 

Current                              One  Month  .\go               f)ne  Y'ear  .\go 
$2   551"  $3  65 $2  .  55fa  $3  65 $2  55 

RIVETS — The  following  quotations  are  per  100  lb.: 
.S-BRUCTURAL 

^ Warehouse- ~ 

—  .New  York  - 
Mill         Cur-  One 

Pittsburgh    rent      Year  Ago 
I  in.  and  larger. .$4   50        $6.00        $5,05 


I  in.  and  largir..   4.60 

t  and  H 4  75 

J  and  ft 5  00 

Lengtbsshnrterthan  li 
take  an  extr:i  of  25r. 


Chi- 
cago 
$5.37 

CONE  HEAD  BOILER 

6    10 

6   25 

6   00 

i.tak. 


5  15 
5  30 
5   55 

1  extra 


5.47 
5.62 
5.97 


St. 
Louie 
$5.44 

5.54 
5.54 
5.54 


San 
Fran- 
cisco 
$6.65 


6.75 
7.00 
7.25 


Dallas 
$7.50 

7.50 
7.50 
7.75 


if  50c.    Lengths  between  I  in.  and  2in. 


WIRE  ROPE— Discounts  from  list  pri 
ized  are  as  follows: 


■e  on  regular  grades  of  bright  and  galvan- 


New  York  and  St.  Louis 

2C% 

20% 

5% 

35% 

30%-l0%-5% 

225% 

5% 

--.-....  ....  +12% 

(talvauized,  iron  rigging  and  guy  ropes,  -i-I7j%:    bright  plow. 


Hercules  red  strand,  all  construeliims 

Patent  flattened  strand  special  and  cast  steel. 

Patent  flattened  strand  iron  rope 

Plow  steel  round  st  rand  rope 

Special  steel  round  strand  rope 

Cast  steel  round  strand  rope 

Iron  strand  and  iron  tiller 

Galvanized  iron  rigging  and  guy  rope. 

San  Francisco: 
25%  off. 

Chicago,  +  1 25 


1  galvanized.  30  off  on  itright. 


HORSE  AND  MULESHOES- 

.Mill 
Pittsburgh 

Straight $5.  75 

Assorted.    .        ....      5.83 


Warehouse  prices  per  1 00  lb.  in  cities  name<l ; 

Cin-  Birni- 

cinnati  Chicago         St.  Louis  ingham 

$7  50  $7  00  $7  25  $7  00 


7    50 


7   15 


7  50 


7  25 


BAR  IRON  AND  STEEL— Per  1 00  lb.  to  large  buyers  at  mill.  Pin- 1  i  uh: 

Iron  bars $4.00 Steel  bars $;  00 

COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 
New  York  Cincinnati  Birmingham  >St.  Louis  Chicagcj 

$0.10  $0   161  $0.18  $0   11  $0   15 


DRILL  STEEL- 


-Warehouse  price  per  pound : 
New  York 

Solid 14c. 

16c. 


Hollo 


St.  Louii 
13c. 


I^irtningiiam 
15c! 


STEEL  AND  IRON  PIPE— The  following  discounts  are  for  carload  lots  on 
the  Pittsburgh,  basing  card,  discounts  on  steel  pipe,  applying  as  from  January  1 4. 
1920.  and  on  iron  pipe  from  January  7,  1920. 

BI'TT  WELD 


Hl.-..k 
Inch.  >         IVr    r.nt 
:  to  3. 54 

2 47 

2;  to  6 50 

7  to  12 47 

13  and  14  37; 

15 i5' 

HI  TT 

i.  i  an.l  ;  43 

i 48 

J  to  i;    ... .  52 

2  to  3  53 

I  \r 

2.      .  45 

25  to  4 4S 

45  to  6 47 

7  to  8 41 

9t.i  12  18 


ialvanizcd 
Per  Cent. 


Iron 
Hlack 
Per   Cent. 

34J 


Inches 

415  ;  to  1 5    , 

LAP   WKLI) 

345  li.-  245 

375        15  315 

331        2..  285 

2}  to  6 305 

7  to  12 274 

W  ELD,  EXTKA  STRONXi,  PLAIN  ENDS 

255  J  +7 

355  }  235 

39;  5  285 

405  Sto  1 5 345 

\\  l:i  I>.  K.\TR.\  STRONG,  PLAIN  ENDS 


335 
365 
355 
295 

245 


U 
IS.. 

2 

25  to  4 
45  to  6 
7  to  8 , 
9  to  12 


From  warehovises 
pipe: 


215 
275 
295 
315 
305 
225 
175 


Galvanized 

Per  Cent 

18) 

95 
175 
145 
175 
I4i 

i-40 
65 
155 
195 

65 
135 
165 
195 
185 
105 

5J 


at  tlit^  places  iianieH  the  following  diecouritB  hold  for  steel 


s  to  3  in.  butt  welded  . 
3S  to  6  in.  lap  welded 


New  York 
^5% 


I  to  3  in.  butt  welded  - 


New  York 

24% 

3i  to  6  in.  lap  welded 20% 

Malleable  fittings.  Class  B  and  C.  from  New  York  stock  sell  at  list  plus  22i% 
Cast  iron,  standard  sizes,  net. 


Black 

Cleveland 

40% 

42% 

Galvanized 

Cleveland 

31% 

27% 


Chicago 

54% 
50% 


Chicago 

405% 
375% 


NUTS — From  warehouse  at  the  places  named,  on  fair-Bized  orders,  the  fr.llow- 
ing  amount  is  deducted  from  list : 

New  York  Cleveland  Chicago 

Current         One  Current       One  Current      One 

Year. Ago  Year  Ago  Year  Ago 

Hot  pressed  square      ..-(-;  3  CO      $0   25  $1    00        $1    90  $1    25      $1    28 

Hot  pressed  hexagon.     -)-  3  00        0  25  I    CO          1.90  I    25        I   08 

Cold  punched  square.  -I-   3  CO        2  25  I   CO          1.90  90        I    30 

Cold  punched  hexagon. -I-    3  CO        2.25  I    CO          I    90  90        I    30 
Semi-finished  nuts  sell  at  the  following  discounts  from  list  price 

Current  One  Year  Ago 

New  York                                                                               40%  50-10% 

Chicago ,         .  .      50%  50% 

Cleveland 55%  60-10-10% 

MACHINE  BOLTS— Warehouse  discounts  in  the  followmg  cities. 

New  York      Cleveland  Chicago 

;  by  4  in.  and  smaller 20%  40-1-5%,  35-5% 

Larger  and  longer  up  to  1  in.  by  30  in IC%  »30%  25-5% 

WASHERS — From    warehouses    at    the    places  named  the  following  amount  is 
deducted  from  list  price : 

For  wrought-iron  washers: 
New  Y'ork . ..  .    .    List  Cleveland $3.75  Chicago  ...   $3.08 

For  cast-iron  washers  the  base  price  per  100  lb.  is  as  follows: 
New  York $5   00  Cleveland $4   50  Chicago $4.25 


CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS — Prices  per  ton  fob.  .New  York  and  Chicago: 


Carload  Lots 
X.  Y.       Chicago 

Less  Than 

Carload  Lots 

N.  Y.       Chicagc 

$99  00       $97  00 
25  CO         22.00 
40  CO         40. CO 
98  00         98.00 

$101   00       $99  00 

26  00         23  00 

43  50         43  50 

100  CO        100  00 

Tarfeitt  14  lb.  per  square  of  I00si|.ft  ). 
Tarpitch(in400-lb.  bbl.1    .     ,. 
.\sphalt  pitch  (inbarrelst 
Asphalt  felt 


PREPARED  ROOFINGS— Standard  grade  rubbered  surface,  complete  with 
nails  and  cement,  costs  per  stpiare  as  follows  in  New  York.  .St.  Louis.  Chicago  and 
San  Francisco: 

l-Ply 
C.I.  I.cl. 

No.  I  grade $2  00        $2.25 

.\"o.  2grade 1.70  1   95 

Asbestos  asphalt-saturated  felt  ( 14  lb.  per  square)  costa  $170  per  ten. 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $3.00  per  roll  io 
carload  lots  and  $3.25  for  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $7-25  per  square  in  carloads.  $7  50  in 
smaller  quantities,  in  Philadelphia. 


:.l. 


2-.^ly 


■  I.cl. 


■1. 


3-Ply 


I.cl. 


$2  50 

$2  75 

$3  00 

$3.25 

2.15 

2.40 

2  50 

2.75 
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HOLLOW  TILE— 

4x12x12 

St.  Paul $0 .  087 

Seattle ; .09 

Los  AnKcica .082 

New  Orleans .  1 98 

Cincinnati 

BirniinKham .072 

St.  Louis .08 


8x  I2x  12 
to  158 
.175 
.134 
.264 
Ml  priee.^t  withdrawn 
.135 
.  15 


I2x  I2x  I 
$0  248 
.30 
.236 
.38 


LUMBER — Priee  per  M  in  carload  lots: 


-8  X  8-In.  X  20-Ft.  and  fnilor 


Fir  Hemlock 

Boston $86.50  $65.00  $65  00 

KansasCity 53  00  52  25  52  25 

Seattle 34.00          

New  Orleans 55.00 

St.  Paul 62.00  6100  61.00 

Atlanta 62  50  64  50  66  00 

Baltimore 75  00 

Cincinnati 55.00  55   00  55   00 

Montreal 89.00  80  00  65  00 

Los  Angeles* 59  50  58.00 


Spruci- 

$65   00 

52   25 


47  50 
76   00 


60  00 


12  X  12-In. 
20-Ft.  and  X'ndcr 

P.  Fir 

$110  00  $100.00 
64  00       52  25 
35.00 


65  00 
43  00 
79  50 
87.50 
62  50 
73  OOt 


l-In.  Rough,    lO-In.  x   l6.Ft 

and  Under 

Fir 


Hemlock 

$65  00 

89  75 


58  00 
82.00 

6o!oo 

73  00 
51.00 

2  In.  T.  and  Gr. 
10  In.  X  16  Ft. 


Boston $75.00  $65  00 

KansaaCity 115  25  89  75 

Seattle 37   50 

New  Orleans 60.00 

St.  Paul 54.00  54.00               53  00 

Atlanta 85  00  90  00  

Baltimore  (box) 65-67  50 

Cincinnati 60  00  58  00                60  00 

Montreal 65   00  65   00                 65,00 

Los  Angeles* 57  00                56.00 


P. 

$85  00 

117  25 

65  00 
64  50 
77  50 
60-65  00 
55  00 
66.00 


Fir 

$65,00 

92  75 

38  50 


58.50 
87.50 


55.00 
66  00 


*  Base  price,  2  x  4,  is  $53,  Los  AnpeU-s. 

t  Montreal — t'p  to  32-ft.,  over  which,  $3  per  M.  increase  up  («i 


36-ft. 


NAILS — The  following  quotations  are  per  keg  from  warehouse; 

Mill  St. 

Pittsburgh  Louis  Dallas  Chicago 

Wire $4   50  $4  50  $6.90  $4.15 

Cut 4  925  5  40  7  40  7  00 


.San 

Francisco 

$5   50 

6  90 


PORTLAND  ('EMENT — These  prices  are  for  barrels  in  carload  lots,  without 
bags. 

One  Year  Ago 
Current  One   Month   .Ago      Without  Bags 

New  York  (delivered) $2.80  $2  80  $2  45 

Jersey  City  (delivered) 2.47  2.47  2  62 

Boston 2.42  2.42  2  57 

Chicago 2.00  2.00  2.05 

Pittsburgh 2.05  2.05  2    15 

Cleveland 2.32  2.32  2.32 

NOTE — Charge  for  bags  is  generally  15c.  each,  60c.  perbbl. 

LIME — Warehouse  prices: 

^-  Hydrated  per  Ton  —     — Lump  per  200-lb.  Barrels 

Finished  Common  Finished            Common 

NewYork $18.50  $17.50  $3.  OO'at  plant$2.  80* 

KansasCity 26.00  25  00  2  50                    2.40 

Chicago 20  50  14   50  2  25                    150 

St.Louia 22,00  18  00                2.00 

Boston 24  00  21   00  4.30'-                  4.05' 

Dallas 25.00  2.50t 

San  Francisco 20.00  16  00                2  30t 

St.  Paul 24.00  19  00  1.60                    150 

New  Orleans 22  00  2.40 

Atlanta 22.50  ,  . 

NOTE— Refund  of  $0. 1 0  per  barrel 

•  30 Wb.  barrels.       f  180-lb.  barrels. 

LINSEED  OIL — These  prices  are  per  gallon: 

. New  York  .         . (Chicago    ■ 

Current       Year  Ago  Current       Year  .\go 

Raw  per  barrel  (5  bbl.  lots) $1.87  $1.55  $2.05  $1.66 

5-gal.  cans 1.87*  1.70  2.30  1.86 

'■'To  this  oil  price  must  be  added  the  cost  of  the  cans  (returnable),  which  is 
$2.25  for  a  case  of  six. 

WHITE  AND  RED  LEADS— 500-lb.  lots  sell  as  follows  in  cents  per  pound : 

. Red . White . 

Current  One  Year  Ago        Current    I   "^'r.  Ago 

Dry  and    Dry  and 
Dry        In  Oil  Dry        In  Oil        In  Oil        In  Oil 

lOO-lb.keg 15.50        17.00  13  00        14   50  15   50  1 3  00 

25-and  50-lb.  kegs..    15.75        17  25  13  25        14  75  15  75  13  25 

I2|-lb.keg 16.00        17.50  13  50        1 5  CO  16  00  13   50 

5-lb.eans 18.50       20  00  15  00        16  50  13   51)  15  00 

l-Ib.eans 20.50       22  00  16  W        17   51)         20   50  l6  00 


MINING  AND  MILLING  SUPPLIES 

HOSE—  FIRE  50-rt.  I.ejigtlus 

Underwriters'  2i  in $0.78  per  ft. 

Common,  2i-in 35% 

AIR 
First  Grade        Second    Grarle      Third  Clrade 

1-in.perft $0  55  $0.35  $0  23 

STEAM— DISCOl- NTS  FROM  LI.ST 
First  grade 25%  Second  grade 35'';  Third  grade 40';, 

LEATHER  BELTING — Present  discounts  from  list  in  the  following  cities  are  as 
follows: 

Medium    Grade  Heavy  Grade 

NewYork 20%  10-5% 

St.  Louis 40%  35% 

Chicago 45%  40% 

Birmingham 35%  iO% 

Cincinnati 30-5-21%  40-21% 

RAWHIDE  LACING— For  cut,  best  grade,  25'; ,  2nd  grade.  30°; .     For  laee.s  in 
sides,  best, 81%. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  J  to  $0.02  extra 
while  for  quantities  anmunting  to  less  than  600  ft.  there  is  an  extra  charge  of 
$0.01.  The  number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  1-in., 
8ft.,  !-in..  6;  j-in.,  41;  l-in.,  Il-in.,  2  ft.  lOin.;  ii-iu.,  2  ft.  4  in.  FoUowingia 
price  per  pound  for  |  in.  and  larger,  in  1 200-ft.  coils: 

Boston $0.33  KansasCity 265 

.NewYork 29  New  Orleans 285 

Cincinnati .275  Seattle 25 

Chicago 275  St.  Louis 265 

St.  Paul 275  .\tlanta 295 

San  Francisco .27 

PACKING — Prices  per  pound: 
Rubber  and  duck  for  low-pressure  steam $1   00 


Asbestos  for  high-nressure  steam.  

Duck  and  rubber  lor  piston  packing 

Flax,  regular    

Fla  X,  waterproofed 

Compressea  asbestos  sheet 

Wire  insertion  asbestos  sheet 

Rubber  sheet 

Rubber  sheet,  wire  insertion 

Rubber  sheet,  duck  insertion 

Rubber  sheet,  cloth  insertion 

.-\sbestos  packing,  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes 

.\sbestos  wick.  '-  and  l-lb.  balls 


I   70 

I    00 

I    20 

I   70 

90 

50 

.50 

.70 

.50 

.30 

30 
.85 


RAILWAY  TIE"- 


rfair  si;:c  t:r<!f  rs,  the  fr. 


Material 

Chicago — Plain 

Chicago,  creosoted 

San  Francisco — Douglas  fir,  green 

.San  Francisco — Douglas  fir,  creosoted 

Prices  per  tie  at  Missouri  mills:  St.  Louispriees  about  25t 
Untreated  A  Grade  White  Oak 
6x8x8 


h>wing  pric<  spt  rtie  hold: 
"In 


7  In.  X  9  1 

bv  8  Ft.  6  I 

$1    75 

I    95 

I    74 

3.36 


6  In.  X  8  In. 

hv  8  Ft. 

$1.60 

I  80 

1.24 

2.38 


No.  I $0.70 

No.  2 80 

No.  3 90 

No.  4 98 

7x9x8  white  oak I   05 

7x9x8  red  oak.  No.  4 80 


higher: 
Untreated  A  Grade  Red  Oak 
6x8x'8 

No.  I $0.55 

No.  2 6S 

No.3 7S 

No.  5 87 


Pure  steam-distilled  pine  oil,  sp.gr. 

0.93-0.94 

Pure  destructively  distilled  pine  oil.. 

Pine  tar  oil, sp.gr.  1 -023- i  ,033 

Crude  turpentine,  sp.gr.  0.900-0.970 
Hardwood  creosote,  sp.gr.  0.96-0.99=* 

*F.o.b.  Cadillac,  Mich. 


•Cew  Yo 

rk 

In  Bbl. 

Carloads 

$1.65 

$1    60 

$1   53 

1    55 

1   50 

.48 

40 

38 

1    75 

2  60 

2  52 

35 

09 

08 

COTTON,W.\STF,  — The  follow  ing  prices  are  in  cents  per  pound : 

. New  York . 

(^urrent         One  Year  ,\go        Cleveland  Chicago 

White 13  00  1300  16.00  II    00-14.00 

Colored  mixed 900-12  00  9.00-12.00  12.00  9  50   12.00 

WIPING  CLOTHS  — .bibbers'  priee  per  1000  is  as  follows: 

131x131  131x13} 

Cleveland    $52.00  $58,00 

Chicago    41.00  43.50 


EXPLOSIVES— Price  per  pound  of  dynamite  in  small  lot 

keg  for  black  powder : 

Low  Freezing  . Gelatin- 

20'^c                 40'-,  60% 

NewYork $0.3425  $0.3425 

Boston $0,225-24          .243-48  .25-31 

KansasCity 235                .26  .385 

New  Orleans 2375*            .2275  .255 

Seattle 18                  .2175  .2475 

Chicago 2175              .2325''  ,2975 

St. Paul 185                .2275  .2525 

St.  Louis 2175             .26  .285 

Denver 205                  2475  2725 

Dallas 265                .275  .3025 

Los  Angeles 25                  .30  .35 

.\tlanta 22                  .245  .265 

Baltimore .225                .2675  .3075 

Cincinnali 2275              .2525  2725 

Montreal 28                  .31  34 

♦For  50??. 


s  and  priee  per  25  lb. 


■  Black 

SOej  Powder 

$2.30 

.3525  2.40 

.3275  2.35 

2.90 

.29  2.45 

.34  2.45 

.295  2.25 

.295  1 .  90 

.315  2.50 

2.60 

.275  3.00 

2.55 

.325  2.40 

2.30 

38  3.90 


CHEMICALS 


SODll'M  CYANIDE— Nev 

.•^t.  I.ouis,  3le.;  Birniingltain 


York  priee  is  24<ti  25e.  per  lb.: 
^5e. 


Chicago,   311c.: 


SODH'M  SULPHIDE — New  York  price  per  pound  is  5e.^  6e.  for  concentrated, 
Chicago,  6e.  for  coMeentrated,  3c.  for  er>-stjus.  Birmingham  price  is  35c.  for 
crystals.     Concentrated  conu^s  in  500-11).  drums:    crystals  in  440-lb.  bbl. 

ZINC  DUST— For  350  mesh  the  New  York  priee  is  12c.  per  lb.:  Chicago.  I  3e.; 

,SI.  I,(»uis,  12c;  Birmingham,  35c. 

.\LUMINUM  DUST— Chicago  price  is  $I.IOper  lb.;  Birmingham,  $1.52. 


MINERS'  LAMP  CARBIDE — Prices  net  fob.  cars  at  warehouse  points 

Union  Cameo  Union 

1 00- Lb.  lOO-I.b  Single 

Drums  Drums  25-I.b, 

Per  Ton  Per  Ton  Drum.s 

Kast  of  the  Mississippi,  North 

of  Chattanooga $106.00  $101    00  $1    52 

,Southeastcrn  portion  U.  S.  .\.      115  50  110  50  I   r3 

Texas  (except  li.  Paso) 124.00  119  00  I    74 

Ell'aso.Texas 126.00  121    00  I    77 

Denver,  Colo 124  00  119  00  I    74 

WestCoast 129   00  124   00  181 


Union 

2S-I.l>. 

Toll 

Lots 


$1 
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The     Chicago     Pneumatic     Tool     Co. 

transferred  its  general  office  from 
Chicago  to  New  York  City  on  March 
31.  The  new  quarters  of  the  company 
are  in  a  ten-story  structure  erected  for 
its  exclusive  use  at  6  East  44th  St. 
At  the  same  time  the  Chicajro  district 
sales  branch,  formerly  in  the  Fisher 
Building,  was  moved  to  300  North 
Michigan  Boulevard.  The  Chicago  ser- 
vice branch,  formerly  at  521  South 
Dearborn  St.,  has  been  consolidated 
with  the  sales  branch  at  the  new  ad- 
dress, where  both  are  under  the  direc- 
tion of  J.  S.  Canby,  district  manager. 

Goldfield  Development  Co..  Goldfield, 
Nev.,  has  fitted  up  part  of  its  milling 
outfit  as  a  complete  metallurgical  test- 
ing laboi-atory  and  is  executing  com- 
missions for  large-  and  small-scale 
tests  as  well  as  undertaking  the  solu- 
tion of  any  part  or  the  whole  of  a 
metallurgical  problem.  F.  Dean  Brad- 
ley is  consulting  metallurgist  to  the 
metallurgical  department  and  E.  S. 
Pettis   is   metallurgical   chemist. 

Uehling  Instrument  Co..  71  Broad- 
way, New  York  City,  combustion  en- 
gineer, as  well  as  manufacturers  of 
COj  recording  equipment  and  other 
fuel  economy  apparatus,  announce  that 
Charles  C.  Phelps  recently  became  as- 
sociated with  that  company.  Mr. 
Phelps  is  devoting  most  of  his  atten- 
tion to  research  work  in  connection 
with  the  efficient  combustion  of  fuel 
oil  in  boiler  furnaces.  It  is  estimated 
that  nearly  $100,000,000  is  wasted  un- 
necessarily every  year  through  im- 
proper methods  of  burning  fuel  oil, 
which  fact  shows  the  importance  of 
this  field  of  investigation.  Mr.  Phelps 
was  graduated  from  Stevens  Institute 
of  Technology  with  the  degree  of 
mechanical  engineer,  and  has  since 
spent  several  years  studying  power- 
plant  problems.  For  five  years  of  this 
period  he  was  connected  with  the  In- 
gersoll-Rand  Co.,  manufacturers  of 
power  plant  equipment  and  pneumatic 
machinery.  Mr.  Phelps  is  an  associate 
member  of  the  American  Society  of 
Mechanical  Engineers. 

Traylor  Engineering  &  Manufactur- 
ing Co.  records  the  work  of  that  or- 
ganization during  the  Great  War,  in  an 
elaborate  cloth-bound  volume  entitled 
"For  the  Glory  of  America,"  just 
published.  This  company,  founded  in 
1902  for  general  consulting  engineer- 
ing work,  erected  its  first  plant,  a 
small  shop,  at  East  Orange,  X.  J.,  suc- 
cessively larger  shops  at  Newark  and 
Belleville,  N.  J.,  and  in  1916  established 
at  Allentown,  Pa.,  the  beginning  of  its 
present  enormous  plant  and  activities. 
"For  the  Gloi-y  of  America"  describes 
the  period  between  1914  and  1918  on 
the  "home  front,"  when  the  manufac- 
ture   of    Traylor   mining    and    smelting 


equipment  was  largely  suspended  in 
favor  of  Government  war  work.  The 
building  of  1,400  hp.  marine  engines. 
18-lb.  high-explosive  shells,  500  h.p. 
marine  boilers,  and  portable  "Bulldog" 
gyratory  outfits  for  army  road  building 
formed  part  of  the  Traylor  war  activ- 
ity. This  plant  used  37,fi00,000  lb.  of 
steel  in  the  manufacture  of  shells 
alone.  The  Traylor  Engineering  & 
Manufacturing  Co.,  and  the  Cement 
Gun  Co.,  Inc.,  an  important  Traylor 
industry,  are  again  giving  exclusive 
attention  to  their  "before-the-war"  ac- 
tivities. 

The  Pioneer  Rubber  Mills,  of  San 
Francisco,  has  sent  its  vice-president, 
D.  D.  Tripp,  on  an  extended  tour 
through  that  territory.  Mr.  Tripp  will 
visit  Japan,  China,  French  Indo-China, 
India,    the     Straits     Settlement,    Java, 


Novel  Electric  Pocket  Lamp  Has 
No  Battery  To  Fail 

The  pocket  electric  lamp  shown  in 
figures  1  and  2  draws  its  power  from 
a  small  electric  generator  built  in  as 
part  of  the  lamp.  The  whole  is  known 
as  the  "Magnet  Lamp,"  and  is  put  on 
the  market  by  the  Combined  Engineer- 
ing and  Supply  Co.,  30  Church  St., 
New  York  City.  The  generator,  a 
back  view  of  which  is  shown  in  Fig. 
1,  is  a  small  revolving-field  type  alter- 
nator. A  concentrated  winding  W  is 
placed  on  a  6-pole  laminated-iron 
frame  and  constitutes,  the  stator  or 
armature.  Three  permanent  bar  mag- 
nets M  are  mounted  on  a  shaft  so  as 
to  form  a  six-pole  revolving  field.  By 
pulling  on  the  ring  R  the  field  M  is 
made  to  revolve  past  the  stator  coils 
and  generate  a  voltage  across  the  lamp 


I-'IG.  1.     LAMP  GENERATOR  WITH  COVER  RE.MOVED.      FIG.  2.     iCAGNET-TYPE 
L.\WP  .\ND  GENERATOR  .\SSEMBLED 


Manila,  and  Australia.  He  is  really 
going  in  the  role  of  a  trained  observer, 
as  he  will  be  accompanied  by  the  reg- 
ular line  salesman. 

This  "scouting  trip"  into  foreign 
parts  is  directly  in  line  with  the  re- 
markable progress  made  by  the  Pioneer 
Rubber  Mills.  Under  the  present  man- 
agement it  has  widened  its  field  of 
operations  until  it  embraces  practically 
every  foreign  country  with  the  excep- 
tion of  Europe.  There  have  been  such 
insistent  demands  for  Pioneer  Products 
that  material  additions  to  the  com- 
pany's plant  at  Pittsburg,  Cal.,  have 
become  imperative.  The  present  ca- 
pacity of  the  plant  is  being  practically 
doubled.  Until  about  a  year  ago,  the 
Pioneer  Rubber  Mills  was  operated 
under  the  name  of  the  Bowers  Rubber 
Works.  The  change  in  name  is  signifi- 
cant today;  there  has  been,  however,  no 
change    in    personnel    or   management. 


terminals.  Attached  to  the  ring  R  i? 
about  18  in.  of  small  chain  which  is 
wound  upon  a  wheel  by  a  flat  spiral 
spring.  Attached  to  the  chain  wheel 
is  a  gear  wheel  of  112  teeth  meshing 
into  a  pinion  on  the  generator  shaft 
having  14  teeth.  The  pinion  is  free 
on  the  rotor  shaft  and  is  connected  to 
the  field  poles  by  a  pawl,  so  that  the 
rotor  always  turns  in  one  direction. 
The  lamp  is  intended  to  be  carried  by 
a  cord  around  the  operator's  neck,  and 
is  easily  operated  by  one  hand  pulling 
out  the  chain  and  allowing  the  spring 
to  wind  it  up  again  ready  for  another 
pull.  In  operation  one  sharp  pull  on 
the  chain  about  every  3  sec.  is  sufficient. 
This  lamp  seems  specially  suited  to 
the  needs  of  mine  surveyors,  rodmen 
and  note  takers,  as  the  hand  carrying 
pencil  or  pen  can  give  the  tug  at  R,  and 
the  glow  lasts  long  enough  to  record 
a    reading. 
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Russell  Storage  Heater 

The  Griscom-Russcll  Co.  of  90  West 
St.,  New  York  City,  has  recently  placed 
on  the  market  the  Ru.ssell  Storage 
Heater,  intended  to  furnish  hot  water 
in  hotels,  apartment  houses,  factories, 
and  other  types  of  buildings.  Exhaust 
steam  is  supplied  to  the  heating  ele- 
ment where  it  condenses  and  heats  the 
water  in  the  tank. 

Storage-type  heaters  insure  a  reser- 
voir of  hot  water  at  all  times.  In  their 
general  form  they  have  been  on  the 
market  for  years,  but  the  Russell  Stor- 
age Heater  departs  from  the  general 
practice  as  regards  consti-uction  of  the 
heating  surface.  It  has  been  standard 
practice  to  use  U-tubes  for  the  heating 
element  of  a  storage  heater.  Careful 
study  and  experiment  have  shown  that 
practically  all  of  the  work  of  heating 
is  done  in  the  upper  or  outgoing  por- 
tion of  the  U-tube,  and  that  the  lower 
row  or  return  portion  of  the  U-tube 
simply  acts  as  a  drain  pipe,^  returning 
the  condensed  steam  to  the  steam  head. 
Therefore  in  a  U-tube  heater,  practi- 
cally one-half  of  the  tubing  is  useless 
as  a  heating  medium.  Furthennore,  a 
certain  volume  of  steam,  when  con- 
den.sed,  will  occupy  only  about  l-i;600th 
of  the  volume  of  steam.  Therefore,  the 
large  area  of  drain  tubes  in  a  U  type 
of  heater  is  absolutely  unnecessary  and 
a  waste  of  material. 


RUSSELL  STORAGE  HEATER 


The  Russell  Storage  Heater  is  de- 
signed with  a  number  of  straight  tubes 
in  the  steam  element.  These  tubes  are 
of  sufficient  length  to  insure  that  the  re- 
quired heating  will  be  taken  care  of  and 
all  of  the  steam  will  be  condensed  when 
it  reaches  the  rear  end  of  these  heating 
tubes.  It  is,  therefore,  necessaiy  to 
provide  only  a  sufficient  area  of  drain- 
tube  section  to  carry  the  condensation 
back  to  the  steam  head. 
.  The  heating  surface  consists  of  seam- 
less drawn  brass  tubes,  expanded  into  a 
fixed  tube  plate  at  one  end  and  a  float- 
ing tube  plate  at  the  other  end,  per- 
mitting expansion  and  contraction  of 
tubes  without  straining  the  tube  joints. 
This  straight-tube  construction,  as  con- 
trasted with  U-tubes,  eliminates  the 
necessity  for  removal  and  scrapping  of 
a  large  portion  of  the  tube  surface  when 
replacing  an  inner  tube,  as  is  the  case 
in  U-tube  construction.  These  straight 
tubes  are  all  of  the  same  length,  and 
this  reduces  the  .spares  necessary  to  bo 
carried  in  stock,  and,  in  fact,  permits 
the  purchase  of  stock  tubing  to  replace 
worn-out  tubes. 

The  shell  is  regularly  furnished  of 
welded  constioiction,  but  can  be  supplieil 
with  riveted  consti-uction  if  preferred. 
A  manhole  is  provided,  if  desired,  for 
easy  access  to  shell  for  inspection  and 
cleaning. 


Forbes  Pipe-Threadinj^  Machine 
Wins  Certificate  of  Merit 

The  Curtis  &  Curtis  Co.,  of  Bridge- 
port, Conn.,  manufacturer  of  the 
Forbes'  pipe-threading  and  cutting 
machine,  is  one  of  the  few  concerns  in 
Bridgeport  to  receive  a  "Certificate  of 
Merit"  from  the  War  Department  for 
patriotic  ser\'ice  during  the  war.  This 
citation  is  expressly  for  "making 
prompt  deliveries  and  otherwise  co- 
operating with  the  Construction  Divi- 
sion of  the  Army."  During  the  war 
Forbes'  pipe-threading  and  cutting 
niachines  were  supplied  for  pipe  fitting 
work  in  the  cantonments,  battleships, 
and  navy  yards.  Because  of  their  high 
speed  and  splendid  efficiency  in  this 
work,  the  Forbes  machines  were  in 
such  demand  that  the  factory  was 
operating  to  its  fullest  capacity  on  war 
orders  alone. 

General  Electric  Business  at  Its 
Highest  in  1919 

The  General  Electric  Co.,  reports  a 
gross  business  of  $235,980,930  for  1919, 
which  is  an  increase  of  $14,5.59,338 
over  the  preceding  year  and  the  great- 
est volume  ever  recorded  by  the  com- 
pany. After  charges  and  Federal 
taxes,  .$25,379,505,  or  $21.05  per  share, 
was  available  for  dividends.  In  the 
preceding  year  the  balance  for  div- 
idends was  $17,104,981,  f)r  $14.76"  a 
share  on  the  stock  outstanding  at  that 
time.  The  total  surplus  for  1919  was 
$64,311,780.  The  surplus  after  div- 
idends in  1918  was  only  $3,351,961.  The 
amount  set  aside  to  cover  Federal 
taxes  in  the  current  report  is  $11,000,- 
000,  whereas  there  was  an  appropria- 
tion of  $13,500,000  for  the  same  pur- 
pose in  1918. 

New  Name  in  Oxy- 
Acetylene  Field 

The  Oxweld  Acetylene  Co.,  of  New- 
ark, N.  J.,  and  Chicago,  has  recently 
extended  its  manufacture  of  oxy-acet- 
ylene  apparatus  and  equipment  to  in- 
clude "Eveready"  welding  and  cutting 
outfits.  "Eveready"  is  a  new  name  in 
the  oxy-acetylene  field,  but  the  ap- 
paratus is  not  new,  except  in  certain 
refinements  of  design,  having  been 
used  extensively  in  the  metal-working 
trades  for  several  years  under  the 
name  of  "Prest-0-Lite"  apparatus.  The 
apparatus  is  designed  to  use  exclu- 
sively with  compressed  acetylene  in 
cylinders,  thus  providing  the  welder 
and  cutter  a  compact  and  complete 
portable  outfit.  "Eveready"  outfits  and 
supplies  are  moderately  priced  and  are 
sold  through  distributors  direct  to  the 
retail   trade. 


NEW  Patents 


The     Wellnian-Seaver     Morgan     Co., 

announces  that  its  manufacturing  sales 
department,  which  handles  the  sales  of 
rubber  equipment  and  machinery, 
moved  on  March  31  from  the  com- 
pany's Akron  office  to  its  general  of- 
fices at  7000  Central  Avenue,  Cleve- 
land, Ohio.  This  department  is  in 
charge    of    L.    N.    Ridenour. 


V.  S\  PaU-nt   spcWfir-alions  may  hv  oblaitii-d  from 
the  Patent  Office,  Waehiiistoii,  D.  C  at  10c  t-a<^-h. 

Cement — Process  for  the  Manufac- 
ture of  Cements  and  Similar  Products 
(by  means  of  an  electric  furnace). 
Maurice  Lucien  Boillot  and  Jean  Dau- 
dignac,  .Moutiers,  France.  (1,332,422; 
Mar.  2,  1920.) 

Drill — Pneumatic  Rock-Drilling  Ma- 
chine. Gustaf  .A.ndersson.  (1,326,825; 
Dec.  30,   1919.) 

Furnace  Blast-Fumace.  Julian 
Kennedy,  Pittsburgh,  Pa.  (1,332,846; 
Mar.  2,  1920.) 

Furnace  —  Open-Hearth  Furnace. 
Frank  Carter  and  David  McLain. 
(1,331,804;   Feb.  24,   1920.) 

Furnace  —  Open-Hearth  Furnace. 
John  Oliver  Griggs,  Youngstown,  Ohio. 
(1,331,989;  Feb.  24,  1920.) 

Furnace — Open-Side  Water-Jacket 
for  Smelting-Furnaces.  Alexander  B. 
Carstens,  assignor  to  The  American 
Metal  Co.,  New  York,  N.  Y.  (1,331,- 
803;  Feb.  24,  1920.) 

Hoists — Mechanism  for  Disengaging 
and  Engaging  the  Main  Governors  in 
Steam  Hoisting  -  Engines.  Eugene 
Schneider,  assignor  to  Schneider  &  Cie. 
(1,327,6.33;  Jan.  13,  1920.) 

I.amp  -Miner's  Lamp.  Louis  Cho- 
mier.  St.  Etienne,  France.  (1,331,320; 
Feb.  17,  1920.) 

Metallurgical  Furnace  —  Sectional 
Lining  for  Rotary  Furnaces.  Walter 
S.  Rockwell,  assignor  to  W.  S.  Rock- 
well Company,  New  York,  N.  Y.  (1,- 
330,219;  Feb.   10,   1920.) 

IMine-Car-Check  Lock.  Ned  Williams. 
(1,330.669;   Feb.   10,  1920.) 

Ore-Concentrator.  Lino  Sauz  Polo. 
(1,332,751;    Mar.  2,   1920.) 

Ore  Housing  —  Storage  -  Building. 
George  Fletcher  Hurt,  assignor  to 
Pratt  Engineering  &  Machine  Com- 
pany, Atlanta,  Ga.  (1,330,709;  Feb. 
10,    1920.) 

Ore  Loader — Conveyor.  Joseph  A. 
iMacLennan,  assignor  to  Link-Belt  Co., 
(  hicago,  111.     (1,331,020;  Feb.  17,  1920.) 

Pulverizer — Rotary  Impact-Pulver- 
izer. Clifford  J.  Tomlinson,  assignor 
to  .A.Ilis-Chalmers  Manufacturing  Co., 
Milwaukee,  Wis.  (1,331,968;  1,331,969; 
Feb.  24.  1920.) 

Recovery  .-Vrt  of  Precipitating  Sus- 
pended Material  from  Gases.  Edson 
Ray  Wolcott,  assignor  to  International 
Precipitation  Co.,  Los  Angeles.  Cal. 
(1,331,225;   P'eb.  17,  1920.) 

Refractories — Process  for  Producing 
Refractory  ("onipounds.  Wilfred  M. 
Handy.     (1,330,263;  Feb.  10,  1920.) 

Retorts — Method   of  Making   Retorts 
or  Similar  Devices.    John  J.  Simmonds. 
lola,   Kan.,  assignor  to   The   Simmonds 
Engineering   Co.,    lol?.   Kans.      (1,331, 
285;    1,331,286;    Feb.   17,   1920.) 
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The  Consanguinity  of  Metal 
And  Oil  Mining 

THERE  is  a  natural  line  of  cleavage  between  coal 
and  metal  mininpr,  which  results  in  a  distinct  divi- 
sion of  interests  between  the  two,  both  as  regards  the 
engineering  and  the  industrial  phases.  Geographically 
and  geologically,  coal  and  metal  mines  and  districts  are 
typically  far  apart,  the  chief  coal  mining  being  in  the 
East  and  the  metal  mining  in  the  West.  As  a  popular 
expression  of  this  distinction  of  origin  and  locality,  the 
dictum  that  "gold  and  coal  never  occur  together"  origi- 
nated, which  as  a  scientific  statement  is  not  necessarily 
exact.  But  the  chief  reason  for  the  natural  division  is 
neither  geographical  nor  geological,  or  only  in  part  a 
secondary  effect  of  these  circumstances.  It  arises  from 
the  fact  that  coal,  occurriiig  in  regular,  extensive,  and 
usually  flat-dipping  beds,  is  mined  in  a  far-planning 
and  systematic  way,  with  many  years  of  proven  sup- 
plies ahead,  with  established  and  invariably  approxi- 
mate consumption,  and»without  the  hazards  and  extreme 
fluctuations  of  metal  mining.  Coal  mining  is  a -stable 
industry — none  more  so.  The  product  is  one  of  the 
most  basic  necessities  of  life  and  of  other  industries, 
and  the  output  and  price  depend  on  labor  and  trans- 
portation more  than  on  Nature's  whimsicalities. 

With  petroleum  mining,  the  geological,  commercial, 
and  psychological  factors  are  such  that  the  nature  of 
the  industry  is  not  like  that  of  coal  mining.  The  acqui- 
sition and  development  of  oil  lands  involve  taking  long 
chances  and  therefore  winning  extraordinary  rewards 
if  successful,  in  contrast  to  the  meagre  per-ton  profits 
which  the  above-described  conditions  have  determined 
for  the  coal  industry.  On  account  of  the  obscurity  of 
the  petroleum  problem,  petroleum  geologists  have  come 
into  great  demand,  to  select  the  most  promising  fields 
for  development  and  to  direct  the  drills  which  sink  to  the 
invisible  oil-bearing  strata;  and  therefore  geology  as 
applied  to  petroleum  mining  has  become  even  more 
popular  than  geologj'  applied  to  metal  mining,  where 
the  problems  are  more  varied  and  intricate. 

Metal-mining  companies  in  the  United  States  have 
found  for  the  last  ten  years  that  it  is  very  difficult 
indeed  to  find  metal  properties  which  may  be  advan-. 
tageously  purchased  from  an  investment  point  of  view. 
Purchasing  with  a  view  of  rea'izing  from  stock  sales 
has  virtually  died  out,  as  the  few  sharpers  who  still 
prosecute  this  dangerous  vocation  cannot  afford  to 
purchase  the  property  on  which  they  base  their  schemes, 
and  therefore  pick  up  a  worthless  one  for  nothing. 

Accordingly,  those  established  companies  which  have 
accumulated  a  surplus  with  a  view  of  continuing  their 
business  after  the  approaching  exhaustion  of  their 
profitable  mines,  and  so  profiting  by  their  experience 
and  organization,  have  naturally  looked  about  in  a 
broader  field  for  opportunities.  The  same  holds  true 
of  mining  engineers,  who  find  the  metal-mining  business 
dull.     To  these  the  oil  business  appeals  as  one  having 


many  points  in  common  with  that  to  which  they  have 
been  trained.  There  is  in  common  the  keen  competition 
for  favorable  property,  the  speculative  element  in  the 
investment,  the  necessity  for  keen  judgment,  and  the 
averaging  of  successful  and  unsuccessful  ventures; 
the  abundant  rewards  to  success,  and  the  relatively 
short  life  of  a  given  well  or  piece  of  property  after  it 
has  come  in. 

The  value  of  the  petroleum  produced  today  is  some- 
where near  the  same  as  that  of  all  metals  combined, 
including  iron.  It  is  a  great  and  vital  industry.  And 
there  are  few  men  nowadays  who  are  interested  in  the 
metals  who  have  not  a  greater  or  less  interest  in  oil. 
Very  frequently,  companies  have  interests  in  both  these 
departments  of  mining:  and  many  engineers  or  engi- 
neering firms  conduct  practice  in  both. 

It  is  for  this  reason  that  petroleum  has  been  given  a 
special  place  in  the  Engineerlncj  and  Mining  Journal, 
although  without  diminishing  the  space  and  attention 
which  are  accorded  the  metals.  We  are  gi'atified  to  find 
that  the  petroleum  section  has  had  general  approval  and 
a  very  satisfactory  support. 


The  Mining  Congress  Gold  Plan 

THAT  the  present  gold  situation  is  a  serious  one 
must  be  acknowledged  by  all  thoughtful  observers. 
The  recent  fall  in  European  exchange  demonstrated  that 
internationally  the  money  of  a  country  is  naturally 
valued  in  proportion  to  the  amount  of  real  money — that 
is,  metal — behind  it.  In  other  words,  the  proposition 
(which  should  be  self-evident)  has  been  demonstrated 
that  paper  money,  which  is  the  promise  to  pay  a  certain 
amount  of  gold  or  silver,  is  valueless  unless  there  exists, 
in  the  hands  of  the  issuing  country,  the  metal  in  ques- 
tion; and  that  where  such  paper  has  value,  this  varies 
mainly  with  the  proportion  of  real  metallic  security 
behind  it.  This  has  been  shown  to  the  satisfaction  of 
nearly  everyone  by  the  relative  value  of  the  krone,  the 
mark,  the  franc,  the  pouno,  and  the  dollar.  This  propo- 
sition being  accepted,  it  follows  that  to  be  as  valuable 
as  the  real  metal,  a  naper  certificate  should  represent 
itr.  face  value  in  actual  metal,  like  a  gold  or  silver  cer- 
tificate; that  a  Federal  reserve  note,  backed  by  40  per 
cent  of  metal,  is  of  proportionately  less  value;  and  that 
the  paper  currency  of  the  United  States,  consisting  so 
largely  of  these  Federal  Reserve  notes,  and  including,  as 
well.  Treasury  notes  representing  no  metal  security,  has 
thus  been  diluted,  and  correspondingly  lowered  in  value 
and  in  purchasing  power.  This  is  therefore  one  of  the 
causes  of  high  prices,  here  ac  well  as  abroad;  it  is  one 
of  the  causes  of  the  decreased  purchasing  power  of  the 
paper  dollar,  and  accordingly  one  of  the  causes  of  indus- 
trial unrest. 

The  ideal,  in  our  opinion,  is  for  governments  to  re- 
turn to  the  same  business  standards  as  corporations 
and  individuals,  and  do  business  on  a  solvent  basis,  not 
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running  up  enormous  adverse  balances  which  they  can 
never  liquidate.  One  element  in  this  return  to  sanity 
would  be  sound  money;  and  the  road  to  sound  money 
lies  in  putting  as  much  metal  as  possible  behind  the  cur- 
rency certificates,  and  reducing  as  much  as  possible  the 
volume  of  these  certificates. 

Any  feasible  plan  that  would  increase  the  production 
of  gold,  and  consequently  the  gold  stocks,  should  be  sup- 
ported. Therefore,  we  should  be  glad  to  see  put  into 
effect  the  plan  most  prominently  put  forward  at  present 
for  that  purpose — that  presented  by  H.  N.  Lawrie,  of 
the  American  Mining  Congress.  This  plan  provides  that 
a  bounty  of  $10  an  ounce  shall  be  paid  by  the  Govern- 
ment to  producers  of  new  gold ;  and  that  the  funds  for 
such  a  bounty  shall  be  provided  by  an  excise  tax  of  the 
same  amount  on  gold  articles  manufactured  and  sold. 
As  the  amount  of  gold  consumed  in  the  arts  and  manu- 
factures last  year  exceeded  the  new  production,  it  is 
thought  that  the  funds  thus  raised  will  be  sufficient. 


of  a  hundred  thousand  tons  or  more,  for  which  a  plant 
is  now  in  course  of  erection.  Business  men  of  repute 
are  back  of  the  venture.  If  they  are  successful,  the 
supremacy  of  the  South  African  syndicate  will  hardly  be 
threatened.  But  protectionists,  seeking  to  retluce  infant 
mortality  among  industries,  will  have  something  else 
to  talk  about. 


Diamonds  Here  and  Elsewhere 

'"*  I  ''HE  best,  sez  I,  is  none  too  good,"  remarked  Casey, 

A  as  he  bought  his  wife  a  diamond  ring  with  $25  of 
his  hard-earned  money,  or  so  the  recent  story  runs.  But, 
like  many  another  story,  it  is  misleading.  Casey  and 
his  brethren  are  buying  real  diamonds  and  are  paying 
the  full  market  price  for  them.  "No  more  does  the 
rounded  horseshoe  nail  with  the  head  filed  in  the  shape 
of  a  heart  grace  the  finger  of  the  American  working- 
man,"  said  a  Pittsburgh  jeweler  at  the  convention  of 
the  American  Jewelry  Manufacturers  and  Importers' 
Association  that  was  held  in  Chicago  last  month. 
"Instead,  the  hand  that  carries  the  full  dinner  pail  now 
sparkles  with  diamonds,  rubies,  emeralds,  and  other 
precious  stones.  We  cannot  make  jewehy  too  good  or 
too  expensive  for  the  working  classes." 

The  diamond  is  most  attractive ;  its  very  name  catches 
and  holds  the  eye.  One  cannot  cache  his  gold  and 
silver  today  in  a  stocking  without  risking  the  con- 
temptuous smile,  but  he  can  wear  his  wealth  in  dia- 
monds on  his  shirt  front  and  rise  in  public  esteem. 
"Them  as  has  'em  wears  'em,"  quoth  "Fingey"  Conners, 
and  those  that  have  them  not  are  striving  hard  to  get 
them.  "There  is  a  keen  demand  for  the  stones,"  said 
the  South  African  Mining  and  Engineering  Journal 
recently,  "particularly  on  behalf  of  America,  where,  of 
course,  the  finest  brilliants  find  a  home." 

According  to  the  Treasury  Department,  two-thirds 
of  the  precious  stones  of  the  world,  specially  diamonds, 
are  now  owned  in  this  country.  The  National  City 
Bank  of  New  York  estimates  that  the  aggregate  value 
of  the  diamonds  here  exceeds  a  billion  dollars.  A  Chi- 
cago statistician,  in  an  idle  moment,  recently  estimated 
that  all  the  diamonds  mined  in  history  and  existing 
today  as  cut  and  polished  gems  would  weigh  over 
46,000,000  carats  and  in  bulk  make  only  76  bushels. 

Thus,  diamonds  are  concentrated  wealth,  and  in 
recovering  them  from  the  ground  in  which  they  occur 
the  high  ratio  of  concentration  necessai-y  impresses  one. 
A  huge  tonnage  must  be  wa.shed  to  obtain  enough  carats 
to  make  even  a  pound  of  diamonds. 

In  Arkansas  today  a  project  is  under  way  for  testing 
an  area  of  sixty  acres  of  diamond-bearing  ground. 
Diamonds  were  discovered  there  in  1906,  since  when 
about  2,000  stones  have  been  found.  To  determine 
whether  they  are  present  in  commercial  quantity,  and 
not  simply  "freaks,"  will  require  the  careful  washing 


Promoting  the  Happiness  and  Efficiency 
Of  Workmen 

rNCREA.SING  wages  is  possibly  the  most  common 
way  of  trying  to  solve  a  local  labor  shortage,  but  it  is 
not  always  successful  in  the  last  analysis,  as  it  may  lead 
to  less  work  and  more  vacations.  Some  employers  en- 
deavor to  prevent  such  lay-offs  by  paying  a  bonus  for 
working  a  certain  number  of  hours  a  month.  This 
scheme  has  been  fairly  successful,  but  does  not  tempt 
labor  as  much  as  an  equivalent  straight  wage.  It  does, 
however,  as  a  general  rule,  attract  a  better  class.  Some 
companies  encourage  steady  men  and  discourage  strikes 
by  paying  an  increased  wage  to  their  men  for  each  year 
they  remain  continuously  in  their  employ,  a  man  who 
has  been  on  the  payroll  five  years  receiving  more  than 
a  man  who  has  been  with  the  company  for  only  one  year. 

A  more  successful  alternative  to  the  increase  of  wages, 
in  many  cases,  is  the  improvement  of  living  conditions 
by  means  of  welfare  work.  This  can  take  many  forms, 
as  pointed  out  by  Dr.  Darlinjton  in  an  address  before 
the  local  section  of  the  A.  I.  M.  E.  recently:  the  provi- 
sion of  a  good  water  and  milk  supply,  sanitary  sewage 
disposal,  well-conducted  schools,  cheap  and  interesting 
entertainment,  garden  facilities,  sanitary  toilet  and 
bathing  facilities,  well-built  homes,  and  dozens  of  other 
things  for  promoting  the  health  and  pleasure  of  the 
laboring  man.  Expenditures  for  works  of  this  kind  re- 
dound to  the  employers'  advantage  by  making  the  men 
more  satisfied  and  therefore  less  likely  to  leave,  and 
also  by  keeping  them  in  better  health,  thus  increasing 
their  efliciency  while  on  company  time.  This  often 
works  in  indirect  ways.  Dr.  Darlington  gave  an  ex- 
ample of  this  by  showing  how  the  provision  of  a  good 
milk  supply,  by  making  the  babies  in  the  camp  healthier, 
prevented  their  crying  at  night,  thereby  allowing  the 
men  to  get  uninterrupted  sleep,  and  the  next  day 
changing  a  tired  grumbling  employee  doing  about  $2.50 
worth  of  work,  to  a  bright  efficient  woi-ker  earning  his 
$6  stipend. 

The  improvement  of  conditions  may,  however,  be  car- 
ried too  far.  The  wants  of  the  laboring  classes  must  be 
studied,  and  their  wishes  satisfied.  We  should  supply 
not  what  we  think  they  should  have,  but  what  they 
themselves  want.  This  will  make  for  their  happiness 
and  help  to  solve  our  labor  problems.  Do  not  put  a  bath 
tub  in  the  house  of  a  man  until  he  asks  for  it.  Rather, 
teach  him  to  want  it  by  lectures  on  health,  by  main- 
taining visiting  nurses,  and  by  other  means. 

The  matter  of  health  is  of  prime  consideration,  and, 
in  general,  money  spent  on  medical  facilities  is  well 
invested.  A  certain  type  of  doctor  is  required.  He 
must  not  be  a  man  who  gives  the  laborer  the  idea  that 
he  gets  one  style  of  treatment  and  his  boss  another.  A 
lot  of  hard  feeling  has  been  bred  in  this  way — by  rough 
work  on  the  part  of  doctors  who  think  anything  will  do. 
Too  often  dental  work  is  thought  unnecessarj'.  A  good 
dentist  is  almost  as  important  as  a  good  doctor,  and 
compariies  would  do  well  to  give  dental  attention  on  the 
same  basis  as  medical  attention  is  now  given. 
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Tooting  Your  Own  Horn 

AMONG  technical  men  and  engineers  there  is  an 
l\  intense  conservatism  which  is  best  appreciated 
when  an  engineer  is  put  into  a  position  where  he  must 
"sell"  himself.  Here  the  best  type  falls  down  badly, 
whereas  a  nondescript  may  come  through  with  flying 
colors.  Landing  a  job  is  an  art.  The  job  does  not 
necessarily  go  to  the  best  man.  It  does,  however,  often 
go  to  the  man  who  is  enthusiastic  about  himself  and  who 
does  not  hesitate  to  impart  that  enthusiasm  to  the  pros- 
pective employer. 

Much  can  be  learned  from  an  advertising  salesman. 
Does  he  "toot  his  own  horn"?  Well,  rather!  He  is  a 
flying  wedge  of  enthusiasm  when  it  comes  to  his  pub- 
lication. "But  does  he  keep  within  the  facts?"  asks  the 
doubting  engineer.  More  often  than  not,  is  our  answer. 
Do  you  suppose  that  a  recital  of  fact  will  always  win  a 
jury?    How  often  is  a  jury  swung  by  oratory? 

Put  yourself  in  the  employer's  place.  He  must  review 
a  number  of  letters,  must  see,  possibly,  a  number  of 
candidates  for  a  given  position.  More  often  than  not 
he  is  bored  by  the  whole  proceeding.  All  the  time  he 
may  be  looking  for  some  vital  quality  conveyed  either 
by  the  letter  or  by  the  person.  If  a  candidate  holds 
himself  in  leash,  he  more  than  likely  will  succeed  in  con- 
cealing the  very  qualities  which  are  most  wanted  by 
the  employer. 

Not  all  employers  are  alike.  Some  may  have  such 
an  insight  into  human  nature  as  to  be  able  to  pick  a 
good  man  in  spite  of  all  that  individual's  effort  to  con- 
ceal his  valuable  points.  Others  want  a  candidate  to 
hurdle  and  hurdle  high.  They  won't  show  a  spark  of 
interest  unless  he  does.  Here  is  a  situation  in  which 
the  prospective  candidate  can  use  his  knowledge  of 
human  nature.  It  is  essential  to  size  the  employer  up 
as  well  as  the  job. 

Job  hunting  and  landing  a  job  are  only  parts  of  a 
general  status  which  may  be  termed  the  knowledge  of 
human  beings.  How  do  they  think?  How  do  they 
react?  One  man  is  an  excellent  executive;  another  a 
good  superintendent ;  another  a  good  foreman ;  still 
another  will  win  favor  as  a  consulting  engineer.  All 
may  be  equally  well  trained  from  a  technical  standpoint. 
The  element  which  makes  for  success,  apart  from  tech- 
nical training,  is  knowledge  of  the  human  element  and 
ability  to  use  it.  Matthew  C.  Brush,  in  the  Neiv  York 
Tribinie  of  April  11,  said: 

The  educational  institutions  have  improved  since  I  gradu- 
ated from  Massachusetts  Tech,  in  1901,  but  their  teaching 
is  still  lacking  in  one  fundamental.  They  do  not  teach  a 
man  how  to  sell  himself.  Too  often  they  turn  out  sliding 
rules  rather  than  human  beings.  Their  graduates  are 
highly  trained  technicians.  They  know  their  own  jobs.  But 
they  do  not  know  how  to  handle  men. 

Not  a  thing  is  done  in  the  colleges  to  teach  a  man  what 
man  to  slap  on  the  back,  what  man  to  take  by  the  arm 
when  one  walks  with  him  on  the  street.  I  know  where  they 
fail,  because  they  failed  with  me,  and  I  have  been  observing 
their  failures  ever  since.  While  I  was  still  at  "Tech"  I 
worked  during  the  summers  on  a  lake  steamer.  One  day 
old  John  D.  Rockefeller  and  his  entire  family  came  aboard. 
Mr.  Rockefeller  came  into  my  little  office  and  sat  on  a  high 
stool.  He  talked  to  me  at  great  length,  but  there  is  one 
thing  he  said  that  I  have  remembered  literally. 

"The  ability  to  handle  men,"  he  said,  "has  become  just 
as  much  a  purchasable  commodity  as  sugar,  and  I  will  pay 
higher  for  it  than  anybody  else  in  the  world." 

I  believe  that  that  ability  represents  about  99  per  cent 
of  what  is  necessai-y  for  the  success  of  an  executive,  and 
the  knowledge  cf  Low  to  do  the  job  represents  the  other  1 


per  cent.  The  most  successful  men  in  the  world  are  human 
beings.  But  it  took  me  fifteen  years  to  learn  that  and 
some  other  things  that  I  should  have  been  taught  in  college. 
I  thought  the  big  bankers  and  executives  whose  names  I 
heard  wore  halos. 

Every  time  I  go  to  New  York  I  am  asked  by  heads  of 
corporations  if  I  know  of  a  man  to  fill  this  or  that  position. 
And  these  are  not  $5,000  jobs  nor  $10,000  jobs.  They  are 
posts  paying  $20,000  and  $30,000  and  $35,000  a  year,  and 
the  one  outstanding  ability  that  the  man  must  have  who 
IS  to  fill  them  is  the  ability  to  handle  other  men. 

It  all  simmers  down  to  the  ability  to  sell  one's  self — to 
the  head  of  the  corporation  to  get  a  job  and  to  the  men 
working  under  one  to  hold  it.  In  the  latter  instance  it 
makes  all  the  difference  in  the  world.  If  you  know  enough 
about  human  relationships  to  make  men  trust  you  and  be- 
lieve in  you,  they  will  work  for  you.  And  that  means  the 
difference  of  10  per  cent  in  production,  or  of  25  or  50  per 
cent,  that  spells  success.  All  the  technical  training  in  the 
world  will  not  do  it  without  a  knowledge  of  men  and  of 
human  values. 

We  are  not  inclined  to  hold  the  colleges  too  strictly  to 
task  for  not  inculcating  this  wisdom  in  the  i-aw  gradu- 
ate. We  are  of  the  opinion  that  it  is  up  to  the  student 
and  to  the  graduate  to  lay  the  best  part  of  the  founda- 
tion of  this  knowledge  by  his  own  efforts.  Life  is  all 
about  him.  It  is  his  for  the  effort.  Rather  would  we 
say  that  it  is  up  to  the  college  to  assist  the  student  in 
acquiring  individual  power  of  initiative  for  his  own 
behalf.  "Tooting  your  own  horn"  and  publicity  are 
similar.  Both  in  the  best  sense  mean  impressing  your 
ability  and  your  powers  upon  your  fellow  human  beings, 
to  the  end  that  they  will  recognize  those  qualities. 


The  Demands  of  the  Strikers 
At  Broken  Hill 

A  RECENT  cable  dispatch  reported  a  settlement  of 
the  differences  between  the  operators  and  workmen 
at  the  Broken  Hill  works,  in  Australia,  and  we  sincerely 
hope  that  the  negotiations  resulted  in  a  sane  adjust- 
ment of  the  diflSculties.  As  with  our  printers'  strike 
here  in  New  York,  the  disagreement  began  as  an  inter- 
union  dispute,  and  started  last  May,  resulting  in  almost 
complete  cessation  of  mining  at  Broken  Hill  and  smelt- 
ing at  Port  Pirie.  The  demands  of  the  employees,  if 
we  are  correctly  informed,  included,  among  other  things, 
a  minimum  wage  of  £1  per  day  for  everybody,  including 
boys;  a  six-hour  day,  a  five-day  week,  and  the  abolition 
of  the  night  shift  and  of  the  contract  system.  We  can- 
not believe,  however,  that  the  demand  for  day  work  only, 
included  employees  at  the  smelter,  as  this  department 
manifestly  must  run  twenty-four  hours  a  day. 

If  there  is  one  country  more  than  another  in  the  grip 
of  the  unions  it  is  Australia,  and  it  is  surprising,  we 
sometimes  think,  that  capital  is  willing  to  take  any 
chances  at  all  there.  The  demands  outlined  above  are 
on  a  par  with  the  general  attitude  of  Australian  labor, 
and  coincide  with  the  ideas  of  some  of  the  radicals  in 
the  United  States.  The  division  of  the  day  into  eight 
hours  for  work,  eight  hours  for  sleep,  and  eight  hours 
for  recreation  can  hardly  be  bettered  for  either  manual 
or  mental  workers. 

General  living  conditions  are  not  improving  as  fast 
as  we  had  hoped,  and  the  things  that  make  for  happiness 
and  contentment  are  not  only  expensive  but  scarce  at 
any  price.  What  the  workers  of  the  world  need  to  do, 
for  one  or  more  years,  is  to  work  ten  hours  instead  of 
six,  and  to  work  efficiently,  until  supplies  of  manufac- 
tured products  are  back  to  normal. 


964 


Engineering    and     Mining    Journal 


Vol.  109,  No.  ir 


What  Others  Think 


A  Tip  on  Politics 

Herbert  Hoover  is  wanted  and  needed  for  President 
by  the  great  majority  of  people.  Reactionary  politicians 
seem  to  control  Republican  primaries  so  far  as  gone, 
with  the  one  exception  of  Michigan.  There  is  still  a 
possibility  of  Progressive  Democrats  gaining  control 
of  that  party's  national  convention. 

K  mining  engineers  would  organize  a  political  group, 
non-partisan,  there  is  a  way  of  forcing  politicians  to  sit 
up  and  take  notice. 

One  of  the  strongest  methods  is  to  evolve  a  scheme 
to  start  every  country  newspaper  in  the  United  States, 
on  a  certain  day,  to  taking  a  poll  of  its  constituents  in 
reference  to  Hoover's  candidacy. 

There  is  nothing  like  the  concerted  action  of  the 
country  newspapers  to  make  politicians  of  the  profes- 
sional type  sit  up  and  take  notice. 

The  country  vote  is  supposed  to  be  a  permanent  and 
immovable  quantity,  switched  this  or  that  way  by  the 
professionals,  while  they  play  to  the  labor  vote.  Any 
apparent  disruption  of  the  country  vote  therefore  ex- 
cites the  widest  interest. 

This  is  just  a  private  tip  from  one  who  has  "played 
the  game"  and  knows  some  of  the  weak  and  strong 
points  of  politics.  A  Democrat. 

Joplin,  Mo.,  April  8,  1920. 


Tungsten  Tariff  and  National  Policy 
Mr.  R.  H.  Hepburn's  article  in  the  Engineerma  and 
Minirifj  Journal  of  March  20,  1920,  concerning  the  pro- 
tection of  American  citizens  mining  tungsten  in  South 
America,  should  be  looked  at  from  two  angles — first,  the 
United  States,  and,  second.  South  America.  Is  it  pos- 
sible and  a  good  policy  to  give  this  protection  to 
American  citizens  in  a  foreign  country?  The  tungsten 
situation  in  the  United  States  is  today  different  from 
jvhat  it  was  prior  to  1915,  and,  from  the  present  out- 
look, the  United  States  should  be  able  to  supply  its  own 
Jemand  under  normal  conditions. 

The  proposed  10  per  cent  duty  on  tungsten  ores  and 
concentrates,  and  their  products,  protected  in  propor- 
tion, would  keep  production  near  to  what  it  was  during 
the  years  1917  and  1918.  Why  should  we  talk  of  ore 
depletion  when  our  tungsten  mines  are  merely  pros- 
pects? In  Colorado,  and  I  am  sure  the  same  is  true  of 
the  tungsten  mines  elsewhere  in  this  country,  there  are 
mines  of  three  classes:  those  worked  in  the  first  enrich- 
ment to  a  depth  of  about  one  hundred  feet ;  those  of  the 
second  enrichment,  worked  to  the  depth  of  about  four 
hundred  feet,  and  last,  those  that  are  called  deep 
mines,  about  eight  hundred  feet  in  depth.  The  first 
two  classes  are  only  prospects,  and  of  the  last  mentioned 
I  know  of  only  three  mines  that  fall  under  this  head. 
In  the  Boulder  County  field,  a  great  deal  of  attention 
has  been  paid  to  the  milling  of  tungsten  ores,  but  min- 
ing has  been  neglected.  When  the  fact  is  realized  that 
underground  development  is  the  great  essential  in  min- 
ing, production  will  increase.  George  W.  Cowdery. 
Ned.nland,  C(^l.,  March  27,  1920. 


The  North  Texas  Oil  Fields 

In  the  Enninecrino  and  Mining  Journal  of  March  27. 
1920,  there  is  an  article  by  H.  A.  Wheeler  headed  "Wild 
Boom  in  the  North  Texa.s  Oil  Fields."  Under  the  head- 
ing "The  Black-Lime  District,"  beginning  on  p.  74.5, 
Mr.  Wheeler  has  made  some  statements  which  I  beg 
leave  to  correct. 

In  the  second  paragraph  he  states  that  there  are  "two 
Rend  .sands  at  the  base  of  the  Pennsylvania  formations." 
There  are  no  srnicZ.s  in  the  Bend  Series  of  rocks.  From 
the  top  down  they  are  made  up  of  the  Smithwick  shale, 
the  Marble  Falls  limestone,  and  the  Lower  Bend  shale. 
The  whole  series  is  from  600  to  1,000  ft.  thick.  The 
Marble  Falls  limestone  varies  in  thickness  from  180  to 
220  ft.  The  base  of  the  Lower  Bend  shale  rests  uncom- 
formably  on  the  Ellenberger  limestone,  which  is  not 
Devonian,  as  Mr.  Wheeler  states,  but  Cambro-Ordivi- 
cian.  For  specific  information  you  are  referred  to  the 
Revised  Bulletin  No.  44  of  the  Bureau  of  Economic 
Geology  and  Technology  of  the  University  of  Texas, 
issue  of  1919. 

The  nearest  approach  to  true  sand  in  the  Bend  forma- 
tions in  Eastland  County,  Tex.,  is  at  the  base  of  the 
Marble  Falls  limestone  on  the  C.  U.  Connellee  ranch, 
three  and  one-half  miles  southeast  of  the  city  of  East- 
land, and  some  of  the  wells  in  the  Desdemona  Pool,  at 
the  base  of  the  same  formation.  It  has  been  noted  by 
many  observers  that  this  is  geologically  the  same 
horizon. 

Oil  occurs  in  the  Bend  Series  in  a  disintegrated, 
creviced  limestone  at  the  top  and  ba.se  of  the  middle 
member  of  the  series.  However,  the  oil-bearing  hori- 
zon at  the  base  of  the  so-called  "Black  Lime"  is  by  far 
the  more  prolific.  There  is  another  horizon  at  the  con- 
tact of  the  Lower  Bend  shale  and  the  Ellenberger  lime- 
stone, which  has  produced  and  is  now  producing  some  oil 
in  the  Desdemona  Pool  and  at  the  Vestal  Well,  in  the 
southeast  corner  of  Callahan  County,  near  the  village  of 
Cross  Plains.  Most  of  this  oil  smells  strongly  of  sul- 
phur, and  just  beneath  the  oil  there  is  a  stratum  of 
sulphur  water. 

Careful  estimates  made  by  various  large  operating 
companies  point  to  the  conclusion  that  the  average  yield 
per  acre  of  the  whole  of  the  north  Texas  oil  fields  in 
the  "Lime  Areas"  will  be  between  1.000  and  1,200  bbl. 
These  estimates  do  not  take  into  account  the  favorable 
and  unfavorable  geological  structural  conditions.  Oper- 
ators who  employ  geologists  are  of  the  opinion  that  the 
yield  per  acre  from  .structurally  favorable  units  will 
be  on  the  average  from  3,500  to  5,000  bbl.  In  this  con- 
nection it  may  be  interesting  to  note  that  one  ten-acre 
.strip  on  the  northwest  side  of  the  Norwood  anticline, 
described  as  the  east  one-quarter  of  the  east  one-half  of 
the  northeast  quarter  of  Sec.  3,  Block  4,  H.  &  T.  C. 
Railroad  Co.  survey,  had  produced  from  five  wells  up  to 
Jan.  1,  1920,  an  average  of  50,000  bbl.  per  acre.  The  firs* 
producer  on  this  acreage  was  brought  in  in  the  first  w€ek 
in  August,  1919.  This  is  the  Tunier  lease  of  the  Albers 
Oil  Co.,   situated   in  the   Pleasant   Grove  area   ef  the 
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Ranger  Pool,  and  it  is  an  exception  to  the  general  condi- 
tions. The  pay  horizon  from  which  this  oil  came  is  at 
the  base  of  the  Marble  Falls  limestone,  and  is  not  a  sand 
but  a  disintegrated,  silicified  limestone,  from  3,515  to 
3,560  ft.  below  the  surface. 

Mr.  Wheeler  states  that  the  life  of  a  well  in  north 
central  Texas,  where  over-drilling  has  not  obtained,  is 
approximately  one  year.  I  know  from  personal  observa- 
tion and  from  checking  pipe-line  runs  that  in  the  Ranger 
Pool  proper  the  average  length  of  life  of  a  deep  well 
is  from,  five  to  seven  months.  That  is,  a  well  will  give 
up,  in  its  flush  production,  in  that  time,  from  95  per 
cent  to  97  per  cent  of  its  total  yield.  However,  some 
wells  have  a  longer  life,  such,  for  instance,  as  the  Gulf 
Co.'s  H.  P.  Grelsford  No.  1,  one  mile  north  of  the  city 
of  Eastland,  which  was  brought  in  during  October, 
1918,  making  35  bbl.,  and  in  the  month  of  February, 
1920,  it  averaged  50  bbl.  daily,  pipe-line  run.  This 
again  is  exceptional. 

There  have  been  many  misconceptions  published  b\' 
well-meaning  students  of  conditions  in  Eastland  and 
Stephens  counties,  Tex.,  which  I  have  seen  from  time 
to  time  in  Engineering  and  Mining  Journal,  and  that 
is  ttiy  reason  for  writing  vou  now. 

Eastland,  Tex.,  April  5,  1920.         JOHN  R.  Roberts. 


Amalgamation  of  Tarnished  Gold 

Referring  to  the  article  on  amalgamation  of  tarnished 
gold,  in  Silver  City,  Nev.,  in  your  issue  of  March  13, 
1920,  I  designed,  built  and  operated  twenty-  and  forty- 
.stamp  mills  in  that  district  for  about  nineteen  years, 
and  Pierce  amalgamators  did  not,  and  the  "grinding 
pans"  you  describe  would  not,  give  satisfaction  on  ores 
of  that  and  adjacent  districts. 

The  most  satisfactory  pan  or  trap  is  60  in.  inside 
diameter  and  30  in.  inside  depth,  bottom-driven  and 
provided  with  four  shoes  speeded  to  18  r.p.m.  The 
height  of  shoes  is  regulated  by  a  hand  wheel.  On  the 
side  convenient  for  discharge,  eight  3-in.  pipe-flanges, 
cast  to  fit  the  arc  of  the  span,  are  riveted. 

A  14  x  li-in.  groove  is  cast  from  the  cone  at  the 
tenter  to  the  edge  of  the  pan,  terminating  in  a  1-in. 
pipe  below  the  bottom,  from  which  mercury  and  amal- 
gam are  drawn  when  cleaning  up.  One  pan  or  trap  is 
used  for  each  five  stamps;  often  two  to  eight  pans  dis- 
charge into  one,  sometimes  larger,  final  pan,  and  from 
there  to  reservoirs. 

The  best  type  of  pan  is  built  by  the  Virginia  and 
Truckee  R.R.  Co.  shops  at  Carson  City,  Nev.  It  weighs 
about  3,500  lb.  with  all  shafting  and  pulleys,  and 
costs  approximately  $900. 

In  operation,  the  pans  are  charged  with  about  50  lb. 
of  mercury,  and  the  shoes  are  raised  to  from  tW  to  i  in. 
above  the  bottom  of  the  pan.  To  allow  them  to  grind 
causes  heavy  losses  in  gold,  silver,  and  mercury  by 
flouring.  Sufficient  lime  is  added  to  the  ore  in  the  bins 
to  keep  the  pulp  slightly  alkaline.  The  pulp  is  delivered 
near  the  center  of  the  pan  inside  of  a  collar,  to  force 
all  float  gold  beneath  the  surface.  Additional  waterls 
added  at  the  same  place  to  bring  the  consistency  of  the 
pulp  to  at  least  one-half  of  what  it  was  on  leaving 
the  plates. 

Discharge  is  always  from  the  top  plugs  or  flanges 
until  the  batteries  are  stopped  and  the  pulp  is 
thoroughly  thinned  in  case  a  clean-up  of  the  pan  is 
desired. 

These  pans  or  traps  catch  practically  all  amalgam, 


mercury,  and  partly  amalgamated  sulphides  containing 
gold  that  escape  from  the  plates,  and  give  excellent 
results  on  tarnished  and  float  gold.  On  Silver  City  ores, 
$2.25  tailings  are  given  when  the  pans  are  used,  but 
the  value  would  be  $4  or  over  otherwise. 

Reno.  Nev.,  March  28,  1920.  Herman  Davis. 


Telluric  Relations  of  Dislocative  Fissure  Veins 

In  response  to  your  editorial  "Is  It  True?"  which  ap- 
pears in  the  Engineering  and  Mining  Journal  of  Feb. 
28.  I  submit  the  following: 

That  fissure  veins  associated  with  profound  faults 
have  some  genetic  connection  with  telluric  tectonics 
seems  a  necessary  consequence  of  their  orderly  geologic 
setting.  That  such  ore  veins  are  the  direct,  albeit  some- 
what dift'erent,  expressions  of  the  same  compressive 
stresses  which  initiate  mountain  ranges  and  form  the 
major  plaits  of  the  earth's  crust  appears  to  pre.sent  small 
doubt.  The  surmise  is  not  a  wholly  unexpected  impres- 
sion derived  from  casual  observation  and  fitful  acquaint- 
ance with  West  American  ore  deposits.  Even  the  re- 
markable uniformity  of  hade  and  the  surprising  same- 
ness of  trend  demand  for  their  explanation  something 
more  than  mere  fortuitous  occurrence.  What  the  basic 
law  shall  prove  to  be  may  not  be  so  far  away  as  might 
be  imagined.  When  once  formulated,  this  law  must 
constitute  a  most  advantageous  adjunct  to  modern  ore 
exploration. 

Although  steep  dip  is  the  most  striking  feature  con- 
nected with  Western  fissure  veins,  the  extreme  uniform- 
ity usually  ascribed  does  not  appear  to  be  nearly  so 
prevalent  as  might  be  inferred.  There  are  many  and 
noteworthy  deviations.  Despite  the  numerous  apparent 
exceptions  to  rule,  and  a  multitude  of  erratic  examples 
which  have  yet  to  be  brought  into  accord,  the  frequency 
of  small  hade  is  doubtless  to  be  regarded  as  a  direct 
function  of  telluric  relationship.  Then,  too,  the  variable 
steepness  of  inclination  may  be  an  index  of  geologic 
age — the  smaller  the  hade  the  younger  the  fissure;  and 
conversely,  the  lower  the  dip,  the  greater  the  antiquity 
of  the  slipping.  For  this  aspect  there  seems  to  be  fun- 
damental cause. 

Because  of  the  universally  supposed  local  character  of 
orebodies,  the  major  or  telluric  relationships  do  not  re- 
ceive the  attention  which  they  really  merit.  On  this 
point  there  are  few  geological  phenomena  which  are  bet- 
ter adapted  to  supply  critical  data  than  dislocative  fis- 
sure systems. 

Upon  this  very  problem  direct  and  curious  bearing  is 
derived  from  recent  laboratory  experiments  in  geotec- 
tonics.  All  of  the  grander  relief  and  structural  features 
of  our  planet  are  so  perfectly  and  readily  reproduced 
that  the  replica  in  miniature  seems  to  indicate  that  in 
nature  they  are  the  immediate  effects  of  a  diminishing 
rate  of  the  earth's  rotation  upon  a  heterogeneous  crust 
or  zone  of  rock  fracture. 

In  the  fifty-odd  millions  of  years  which  have  elapsed 
since  Mid-Paleozoic  times,  when  the  sidereal  day  was 
only  about  one-fourth  as  long  as  at  present,  ample  oppor- 
tunity is  given  for  crustal  adjustment. 

Directly  associated  with  these  major  flexings  are 
some  overthrusts,  which  are,  no  doubt,  much  more 
numerous  than  is  generally  suspected.  With  reference 
to  these  compressive  faults,  dislocative  fissure  veins  ap- 
pear as  subordinate  expressions  of  the  same  telluric 
stresses.     If  their  prevailing  strike  chances  to  be  sub- 
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parallel  to  the  line  of  overthrust  relief  from  strain, 
rather  than  normal  to  it,  as  might  be  expected,  it  may 
be  merely  another  necessary  consequence  of  the 
checkered  character  of  the  rock  mass. 

Although  it  might  be  inferred  at  first  thought  that 
fissure  veins  originating  under  crustal  stress  should,  in 
Western  America,  trend  north  and  south,  parallel  to  the 
strike  of  thrust-rupture  and  also  parallel  to  the  desert 
range  axes,  the  fact  that  they  do  not  does  not  neces- 
sarily indicate  that  their  genesis  is  of  minor  instead  of 
major  nature,  or  that  it  is  orogenic  rather  than  telluric 
in  its  fundamental  character. 

The  secondary  aspect  is  seemingly  more  apparent  than 
real.  It  actually  varies  continually  in  different  moun- 
tain ranges  and  even  in  the  same  range.  This  devia- 
tion appears  to  be  partly  dependable  upon  tortional 
stress,  according  to  the  abruptness  or  amplitude  of  indi- 
vidual orogenic  structure.  The  latter,  of  course,  is 
entirely  independent  of  present  mountain  relief,  which 
seems  to  be  mainly  erosional  in  character,  if  latest  geo- 
logical advices  are  to  be  regarded. 

The  fact  that  in  the  majority  of  the  desert  ranges  so 
many  fissure  veins  seem  to  strike  nearly  east  and  west 
may  be  due  chiefly  to  the  illusorj^  circumstance  that 
because  of  their  ore  values  these  rupture  lines  are  the 
only  ones  which  are  usually  closely  observed.  In  reality, 
the  primary  jointing  system  of  such  mountain  blocks  is 
often  decidedly  radially  disposed,  the  straight  side  of 
the  semicircle  coinciding  with  the  line  where  the  steep 
face  of  the  range  cuts  the  plains  level.  Any  local  set  of 
fissure  veins  is,  therefore,  only  a  limited  and  noticeable 
segment  of  a  larger  and  more  comprehensive  scheme. 

Besides  the  steep  dips  which  characterize  so  many 
fissure  veins  and  the  latter's  prevailingly  easterly  strike, 
there  is  a  third  notable  feature  which  must  be  closely 
linked  up  with  the  other  two.  The  direction  of  fault 
movement  is  commonly  more  nearly  horizontal  than  ver- 
tical. Contrary  to  usual  assumption,  dislocative  phenom- 
ena of  this  kind  are  seldom  vertical  and  gravitational. 
When  carefully  analyzed,  the  slipping  is  found  to  be 
chiefly  on  the  level.  Associating  this  feature  with  the 
high  dip,  a  warped  surface  is  obtained  the  component 
forces  of  which  are  capable  of  exact  mathematical  ex- 
pression and  reference  to  the  major  telluric  stresses 
imparted  by  the  earth's  rotative  retardation. 

It  is  not  so  passing  strange  that  the  latest  advances 
in  so  abstruse  and  apparently  remote  a  science  as  geo- 
physics should  have  such  a  direct  and  genetic  bearing 
upon  our  empirical  knowledge  concerning  the  disposi- 
tion of  fissure  veins.  We  might  even  expect  it.  It  is, 
however,  quite  remarkable  that  such  a  foreign  specula- 
tion as  the  theory  of  iso.stasy.  the  most  brilliant  even 
though  most  fanciful,  geologic  concept  of  the  century 
just  passed,  according  to  which  mountain  blocks  are 
pictured  as  floating  upon  the  liquid  interior  of  the 
earth  much  after  the  fa.shion  of  ice-cakes  in  a  river  at 
time  of  spring  break-up,  should  meet  its  severest  test 
in  the  disposition  of  those  self-same  fissure  veins,  and 
should  be  found  capable  of  quantitative  evaluation  by 
strictly  mining  methods.  CHARLES  R.  Keyes. 

Des  Moines,  Iowa,  March  23,  1920. 


Canada  (Ontario  and  Quebec j,  to  find  that  an  Ameri- 
can (or  a  Chinaman  for  that  matter)  could  stake  out 
claims  on  government  land  on  exactly  the  same  terms 
and  with  precisely  the  same  rights  as  a  British  citizen. 
Our  own  laws  permit  only  American  citizens  to  file  on 
government  land.  I  mention  this  to  indicate  that  the 
exclusive  policy  concerning  which  we  hear  so  much  just 
now,  in  petroleum  matters,  is  not  all  on  one  side. 

A.  B.   M.\CKENZIE. 
Birmingham,  Ala..  April  3,  1920. 


British  Mining  Regulations 

Permit  me  to  draw  your  attention  to  one  marked 
instance  in  which  British  mining  regulations  are  much 
more  liberal  to  foreigners  than  our  own.  I  was  much 
surprised   last  summer,   when   prospecting   in    Eastern 


Work  and  Sport 

To  get  on  a  rock  with  a  seven-pound  double  jack  and 
blister  the  face  of  a  seven-eighths  steel  for  fifteen 
minutes,  while  hundreds  of  spectators  yell  "come  dovra 
on  'er  Brieny!"  is  sport.  To  go  down  a  thousand  feet 
under  ground,  kink  your  back  and  root  into  a  muck 
pile  eight  hours  is  work. 

In  the  Engineering  and  Mining  Journal  of  March  20 
the  editorial  "The  Sport  of  Kings"  states  that  they 
are  both  sport,  but  undoubtly  the  writer  never 
crawled  over  a  fence  to  watch  a  drilling  contest  when 
he  was  a  kid,  nor  did  he  sink  many  shafts,  that  is,  on  the 
business  end,  in  the  bottom. 

It  is  always  interesting  to  read  of  a  record  being 
broken,  as  in  the  case  of  the  Van  Dyke  Copper  Co.,  and 
such  a  record  will  stand  until  some  other  company  has 
good  sinking  ground,  the  proper  equipment,  and  can 
get  ever\'thing  to  run  smooth  for  thirty  days.  Then  that 
company  breaks  the  record.  But  it  is  the  companies 
which  break  the  records,  not  the  men,  according  to  all 
reports.  This  is  possibly  right,  inasmuch  as  the  com- 
pany furnishes  most  of  the  brains,  good  drills,  lots  of 
air,  .sharp  steel,  and  good  hoisting  conditions,  whei^eas 
the  men  only  do  the  work  for  the  pay  they  receive. 

In  the  good  old  palmy  days  of  Leadville  and  Cripple 
Creek,  Col.,  the  drilling  contests  were  the  big  events  of 
the  year,  and  such  men  as  Malley  and  Chamberlain, 
Striker  and  Driver,  the  Carr  brothers,  the  big  Swedes, 
and  many  others,  when  their  names  were  called,  would 
appear  on  the  rock  dressed  in  a  pair  of  overalls  and 
a  pair  of  shoes.  Time  was  called,  and  they  were  at  it. 
For  fifteen  minutes  seldom  a  blow  was  missed  in  chang- 
ing steel  of  strikers,  while  the  hundreds  in  the  grand 
stand  exercised  their  lungs.  Then  the  stillness  while 
the  holes  were  measured  and  the  prizes  awarded,  and 
everybody  was  happy,  as  the  losers  "got  in"  on  spending 
the  money.  The  names  of  the  winners  were  sent  to 
every  mining  district  in  the  world  by  the  press;  they 
were  heroes  in  the  mining  game,  especially  if  a  record 
was  broken,  and  each  contest  raised  the  limit. 

The  honor  of  breaking  the  shaft-sinking  record 
should  not  be  taken  away  from  these  men,  but  it  would 
have  been  impossible  for  them  to  achieve  such  a  rec- 
ord had  not  the  company  furnished  the  mechanical 
part  of  the  work,  which  was  the  main  part  of  it.  The 
men,  when  they  came  off  shift,  undoubtedly  looked  for 
a  place  to  rest,  instead  of  going  out  to  celebrate,  as 
was  the  case  with  the  driller  after  a  contest. 

The  press  and  mining  journals  state  that  a  record 
was  broken  by  a  copper-mining  company  or  an  iron- 
mining  company,  and  tell  what  it  was,  but  the  names 
of  the  men  who  push  the  "muck  stick"  do  not  appear, 
except  in  a  local  paper;  so  where  is  the  sport? 

This  is  not  a  criticism.  Your  article  was  the  work 
of  an  editor.    This  is  the  sport  of  a  "mud  digger." 

Johnson,  Ariz.,  April  6,  1920.  Harry  E.  Scott. 
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The  Kuskokwim  Mining  Region,  Alaska 


THE  KUSKOKWIM  is  the  second  largest  river  in  Alaska,  lying  between  the  Yukon  and  the  Aleutian 
range  of  volcanoes.  The  lower  part  of  the  river  is  wide  and  navigable.  The  lower  photograph  shows 
an  ocean  steamer  unloading  at  Bethel,  150  miles  up  the  river,  where  there  is  seventy-two  fathoms  of 
water.  The  upper  picture  shows  a  crew  of  natives  (In<3ians  and  Eskimos)  in  their  boat  of  walrus 
hide,  ready  for  a  race. 

The  Kuskokwim  and  its  tributaries  run  through  districts  carrying  placer  gold,  and  several  parties 
are  at  work  or  are  about  to  start.  Gold  valued  at  $100,000  was  shipped  out  from  one  dredge  last  fall. 
Mercury  mines  occur  on  this  river  and  are  being  developed.  There  is  an  established  population  of  1,000 
whites  and  several  times  that  number  of  Indians  and  Eskimos.  Considerable  agricultural  land  is  not 
yet  utilized.  This  is  a  region  which  is  bidding  for  further  development.  Though  the  gravels  on  the 
Yukon  are  frozen,  it  is  claimed  this  is  not  the  condition  on  the  Kuskokwim. 
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MAP  OF  BOUNDARY  DISTRICT 


Boundary  District,  British  Columbia 

Picturesque  Region  Close  to  International  Boundary  Line  Has  Made  Within  Twenty  Years 
Twenty  Million  Tons  Production  of  Low-Grade  Copper  Ores — History 
Of  Mine  Discoveries  and  Development 

By  C.  M.  Campbell 

Written  exclusively  for  Engineering  and  Mining  Journal 


THE  BOUNDARY  district  of  British  Columbia 
comprises  a  strip  of  territory  extending  along  the 
international  boundary  line  for  approximately 
forty  miles  between  Christina  Lake  and  the  Kettle  River, 
and  directly  north  of  Spokane,  Wash.  The  area  in- 
cludes part  of  the  Midway  Mountains  and  the  Chris- 
tina Range  of  the  Columbia  system  of  mountains. 

Topographically,  the  district  consists  of  a  series  of 
rounded  hills,  having  a  general  northerly  and  southerly 
trend,  and  usually  reaching  a  height  of  5,000  ft.  above 
sea  level,  but  with  a  few  higher  altitudes.  The  Kettle 
River  valley,  which  traverses  the  district,  has  an  aver- 
age elevation  of  1,900  ft.  The  mountains  are  generally 
heavily  timbered,  particularly  on  the  northern  slopes. 
For  this  reason,  and  also  owing  to  the  heavy  covering  of 
drift,  prospecting  has  been  limited  largely  to  an  exami- 
nation of  the  outcrops.  A  few  years  previous  to  and 
after  1900  were  sufficient  for  this  work.  Practically  all 
the  pro-spects  that  have  amounted  to  anything  were  dis- 
covered and  staked  at  that  time.  Probably  there  are 
other  orebodies  under  the  overburden,  but,  with  present 
lack  of  knowledge  of  any  practicable  method  for  discov- 
ering them,  it  is  problematical  whether  they  will  ever  be 
opened  up. 

I  The  important  feature  of  this  district  has  been  the 
I  production,  from  a  few  large  mines,  in  the  last  twenty 
years,  of  over  twenty  million  tons  of  low-grade  copper 
ore.  Numerous  other  smaller  mines,  producing  a  higher- 
grade  product,  and  a  few  gold  placer  locations  have 
helped  to  increase  the  mineral  production.  The  ore  de- 
posits have  now  been  largely  worked  out,  and  the  dis- 
tinctively mining  phase  of  the  district  has  passed. 

For  reasons  already  mentioned  the  chances  are 
against  the  discovery  of  mineral  locations  of  sufficient 
merit  to  change  this  conclusion.  Though  some  mining 
will  be  carried  on,  the  future  of  the  district  will  depend 
principally  on  its  agricultural  possibilities. 

The  Grand  Forks  valley  is  one  of  the  most  delightful 
valleys  on  the  continent,  and  with  additional  irrigation 


will  become  a  much  more  prolific  producer  of  fruit  than 
at  present.  Other  parts  of  the  district  are  also  suitable 
for  agriculture,  and  timber  resources  are  considerable. 

Climatic  Advantages 

The  climate  is  particularly  pleasant.  This,  together 
with  the  picturesque  nature  of  the  country,  the  produc- 
tive quality  of  the  soil,  good  educational  advantages, 
lack  of  labor  troubles,  excellent  highways,  and  adequate 
railway  transportation  facilities,  has  made  the  region  an 
exceptionally  desirable  place  in  which  to  live.  The 
mean  temperature  for  January,  the  coldest  month,  is 
about  20  deg.,  and  for  July  and  August  about  65  deg. 
Extreme  temperatures  occur  but  seldom  and  then  not 
for  any  considerable  length  of  time.  Some  winters  pass 
without  the  thermometer  registering  below  zero. 
Phoenix,  which  has  an  elevation  of  4,600  ft.,  has  a 
precipitation  of  twenty  inches,  and  the  valleys  show 
only  about  twelve  inches. 

The  trans-provincial  highway  reaches  all  the  impoij- 
tant  points,  and  on  this  road  the  provincial  government 
has  done  efficient  work,  with  liberal  expenditure.  This, 
with  the  help  of  good  road  material  distributed  con- 
veniently throughout  the  district,  has  resulted  in  a 
splendid  system  of  highways,  which  extend  not  only 
through  the  Boundary  but  also  westerly  through  the 
Okanagan,  Similkameen,  and  Nicola  valleys.  Better  con- 
nection with  Rossland  and  other  districts  to  the  east  is 
now  under  consideration. 

Discussion  of  Labor  Troubles 

Metal-mining  operations  in  the  Boundary,  as  well  as 
in  other  parts  of  southern  British  Columbia,  have,  so 
far,  been  free  from  labor  troubles.  With  the  exception 
of  a  few  weeks'  shutdown  while  labor  difficulties  were 
being  adjusted  after  the  drop  from  the  high  prices  in 
1907,  there  have  been  no  industrial  disturbances  what- 
ever. The  district  has,  however,  been  hampered  seriously 
by  labor  difficulty  in  the  coal  fields  of  Crow's  Nest  Pass, 
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THE  GRANBT  SHELTER   AT   GRAND  FORKS,   BRITISH  COLUMBIA 


GREENWOOD.    B.    C.      THE   BRITISH    COLUMBIA   COPPER   CU.S   SMELTER   IS   AT   THE   LEFT 
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the  source  of  the  coke  for  the  smelters.  The  Hon. 
W.  L.  MacKenzie  King,  now  leader  of  the  opposition  in 
the  Dominion  Parliament  and  formerly  Minister  of 
Labor  in  the  Laurier  go%'ernment,  tells'  at  some  length 
about  the  trouble  which  he  had,  in  November.  1906,  in 
arranging  a  conference  between  operators  and  men  to 
discuss  a  settlement  of  a  strike  which  had  been  in  prog- 
ress since  the  spring  of  that  year.  On  the  prairies  the 
people  were  without  fuel  in  zero  weather ;  they  were 
burning  lumber  at  |30  per  thousand,  and  twisted  hay 
and  grain.  The  .schools  were  closed  and  large  hotels 
were  restricted  to  one  fire.  It  was  only  after  the 
greatest  difficulty,  backed  up  by  public  opinion  and  pos- 
sible action  of  the  government,  that  Mr.  MacKenzie 
was  able  to  induce  the  operators  to  join  a  conference 


strikes.  Even  then,  they  have  had  to  shut  down  time 
after  time.  During  the  war  the  Grand  Forks  smelter 
was  shut  down  three  times  in  one  year  on  account  of 
lack  of  coke,  and,  though  there  was  considerable  good 
ore  ready  to  be  mined,  this  smelter  finally  had  to  shut 
down  again  in  June,  1919,  owing  to  the  extended  strike 
then  prevailing.  By  the  time  coke  was  again  available 
both  mine  and  smelter  crews  had  found  work  elsewhere. 
It  is  doubtful  if  this  smelter  will  ever  be  reopened. 

The  history  of  the  Boundarj'  district  dates  back  to 
1860.  Following  the  Eraser  River  gold  excitement,  in 
1857-58,  prospectors  penetrated  farther  eastward,  and 
different  placers  on  the  Similkameen  and  Tulameen 
Rivers  began  to  be  worked  in  1859.  The  year  following 
witnes.sed  the  rush  of  2,000  miners  to  the  Rock  Creek 


TYPICAL   BOUNDARY    LANDSC^VPE 
In  tliP  middip  foresrouncl  is  the  upper  part  of  Greenwood    (elevation   2.400  ft.).     At  the  upper  left  is  the  lower  part  of  Phoenix  (elevation 
1.800  ft.).    The  power  line  fiom  the   I'liniinston   F:ills  to  Princeton  i.-j  .-shown  at  the  riclit. 


with    the   representatives   of   the    men,   as    a    result    of 
which  work  was  resumed. 

Since  that  period  and  the  introduction  of  the  Lemieux 
Act,  calling  for  an  investigation  before  a  strike  takes 
place,  there  has  been  little  change.  Law  or  no  law, 
agreement  or  no  agreement,  war  or  no  war,  the  labor 
executives  in  the  Crow's  Nest  Pass  district  have  never 
hesitated  to  call  a  strike  on  the  least  provocation,  no 
matter  how  much  their  action  might  cause  other  people 
to  suffer.  Industries  from  Winnipeg  to  the  coast  which, 
have  had  to  depend  on  the  product  of  these  mines  have 
always  had  to  store  large  quantities  of  coal  or  coke,  at 
great  expense,  in  order  to  be  prepared  for  one  of  these 
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•In.lii.stry  and  Humanity,"  hy  W.  I.,  MacKenzie  King.  pp.   ,tO.'>- 


placers,  in  the  Boundary  district.  Boundary  Creek  was 
also  the  scene  of  active  placer  work.  To  facilitate  trans- 
portation, the  Dewdney  trail  through  southern  British 
Columbia  was  constructed  about  that  time. 

The  scene  of  placer  activities  then  shifted  to  the 
Cariboo  and  East  Kootenay,  and  the  Boundary  district 
subsided  again  almost  to  its  primeval  condition.  In 
1884  the  gold  ledges  of  Camp  McKinney  were  discovered, 
and,  some  years  later,  several  mines,  of  which  the  most 
important  was  the  Cariboo-McKinney,  came  into  ex- 
istence. This  mine,  with  a  production  of  $1,000,000  in 
gold,  of  which  sum  $546,000  was  paid  in  dividends,  was 
worked  out  by  1903  and  abandoned.  Camp  McKinney 
was  one  of  the  oldest  lode-mining  camps  in  the  southern 
part  of  the  province.     With  the  possible  exception  of 
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Ainsworth  Camp,  it  antedates  in  its  mining  operations 
better-known  metalliferous  districts  such  as  Rossland, 
Nelson,  and  the  Slocan.  The  Cariboo  was  the  first  free- 
milling  quartz  mine  in  the  province  to  pay  a  dividend. 
The  head  office  of  this  company  was  in  Toronto.  The 
directors  in  1898  were:  Robert  Jaffray,  president;  H. 
M.  Pellatt,  vice-president;  G.  B.  MacAulay,  managing 
director;  S.  W.  McMichael,  trea.surer;  A.  Ansley,  and 
G.  B.  Smith. 

Later  History  of  Mining 

In  the  course  of  time  prospectors  began  to  work  their 
way  up  Boundary  Creek,  using  the  Dewdney  trail  as  a 
base  for  their  operations.  Between  1884,  the  time  of 
the  discovery  of  the  Cariboo-McKinney,  and  1890,  sev- 
eral claims,  none  of  which  developed  into  mines,  were 
staked.  The  Dewdney  trail  not  only  was  in  evidence  in 
the  Boundary  district  but  was  being  utilized  by  pros- 
pectors over  its  entire  length.  Fifty  miles  to  the  east 
a  band  of  prospectors  were  e.xploring  along  the  head- 
waters of  Trail  Creek. 

The  years  1900  and  1901  were  extremely  important 
in  the  annals  of  the  mining  industry  in  southern  British 
Columbia,  as,  during  the  first  year,  the  claims  known 
as  Le  Roi,  Centre  Star,  and  War  Eagle  were  staked 
on  Red  Mountain,  and,  in  the  following  j'ear,  the  Mother 
Lode,  Knob  Hill,  Old  Ironsides,  and  other  claims  which 
eventually  formed  the  chief  assets  of  the  Granby  Co.,  the 
British  Columbia  Copper  Co.,  Ltd.,  the  Dominion  Copper 
Co.,  and  the  Montreal  &  Boston  Co.  were  located. 

Rossland  soon  had  railway  connection  with  the  out- 
side, but  it  was  not  until  1900  that  a  spur  from  the 
Columbia  &  Western  branch  of  the  Canadian  Pacific 
R.R.  reached  Phoenix.  In  the  meantime  freight  had  been 
teamed  into  the  country  from  Bossburg,  si.xty  miles  dis- 
tant on  the  Great  Northern  line  between  Spokane  and 
Rossland.  The  Great  Northern  'followed  the  Canadian 
Pacific  RR.  into  the  country  in  1902,  reaching  Phcenix 
in  1904.  The  Phoenix  branch,  over  which  8,000,000  tons 
of  ore  had  been  transported,  was  taken  up  during  the 
winter  of  1919-20. 

By  the  year  1900  all  the  leading  mines  were  developed 
to  a  considerable  extent  and  the  smelters  of  the  Granby 
company  at  Grand  Forks,  the  British  Columbia  Copper 
Co.  at  Greenwood,  and  the  Montreal  &  Boston  Co.  at 
Boundarj-  Falls  were  under  construction.  In  August, 
1900,  the  Granby  smelter  was  blown  in;  the  Greenwood 
smelter  started  operations  the  following  February,  and 
the  Boundary  Falls  plant  some  time  later.  There  were 
soon  nearly  10,000  people  in  the  district,  and  until 
recently  the  Boundary  maintained  its  importance  as  a 
mining  and  smelting  center  of  note. 

The  Granby  Consolidated  Mining,  Smelting  &  Power 
Co.,  Ltd.,  to  give  it  its  full  name,  was  an  amalgamation 
of  several  mining  companies  at  Phoenix  with  a  smelting 
and  power  company  at  Grand  Foi-ks.  The  amalgama- 
tion took  place  in  1901,  and  the  new  company  started 
work  with  the  following  directors:  S.  H.  C.  Miner, 
Granby,  Quebec,  president;  Jay  P.  Graves,  Spokane, 
Wash.,  vice-president  and  general  manager;  A.  C.  Flum- 
erfelt,  Victoria,  B.  C,  assistant  general  manager;  A.  L. 
White.  Montreal,  secretary;  Fayette  Brown,  Montreal, 
and  J.  H.  McKechnie  and  W.  A.  Robinson,  both  of 
Granby,  Quebec.  A  few  years  later  New  York  interests 
purchased  the  greater  part  of  the  eastern  Canadian  stock 
and  assumed  control.  The  resident  officers  in  the  early 
days  were  G.  W.  Wooster,  treasurer;  W.  Y.  Williams, 
mine   superintendent,    and   A.   B.    W.    Hodges,    smelter 


superintendent.  With  the  development  of  the  mine,  the 
acquisition  of  other  properties,  and  with  increased 
capacity  at  the  smelter,  shipments  reached  their  maxi- 
mum in  1913,  with  an  ore  tonnage  of  over  a  million  and 
a  quarter. 

The  cost  of  the  crushed  ore,  on  cars,  including  all 
development,  was  75c.  per  ton.  The  transportation  to 
Grand  Forks  was  25c.,  and  the  smelting  and  converting 
charges  were  $1.20  per  ton.  The  low  costs  permitted 
the  handling  of  ore  of  very  low  grade.  In  1913,  the 
recovery  was  17.68  lb.  of  copper  and  75c.  in  gold  and 
silver  per  ton.  With  the  increase  in  the  price  of  copper, 
lower-grade  ore  was  worked,  and  1917  showed  a  mini- 
mum recovery  of  only  13.52  lb.  and  a  similar  gold  and 
silver  recovery.  As  the  slag  loss  was  slightly  under  four 
pounds,  this  recovery  represented  ore  with  an  original 
content  of  less  than  0.9  per  cent  copper. 

The  total  tonnage  of  ore  smelted  at  Grand  Forks  was 
close  to  14,000,000  tons,  nearly  all  of  which  was  from 
the  company's  mines  at  Phoenix.  The  Granby  company, 
realizing  that  the  Boundary  reserves  were  limited,  some 
years  ago  acquired  valuable  copper  claims  on  Observa- 
tory Inlet  and  has  since  erected  a  smelter  and  equip- 
ment at  Anyox,  now  the  chief  asset  of  the  company. 

Story  of  British  Columbia  Copper  Co. 

The  story  of  the  British  Columbia  Copper  Co.  is 
much  the  same  as  that  of  the  Granby.  The  company 
was  organized  in  1898,  with  the  following  directors: 
J.  F.  Tichenor,  president;  F.  L.  Underwood,  vice-presi- 
dent; C.  E.  Laidlaw,  treasurer;  Paul  Babcock  and  Col. 
H.  T.  Horton,  all  of  New  York.  Frederic  Keffer  was 
local  manager  and  Paul  Johnson  was  smelter  superin- 
tendent. The  Mother  Lode  mine  was  the  principal  ore 
supply,  but,  the  limits  of  the  orebody  having  shown  it 
to  be  good  for  only  about  four  million  tons,  other  prop- 
erties  in  the  district  were  eventually  acquired. 

The  Boundary  Falls  smelter,  owned  by  the  Montreal 
&  Boston  Co.,  depended  on  the  Sunset  group  of  mines, 
near  the  Mother  Lode,  for  its  ore  supply.  As  this  was 
limited  to  about  100,000  tons,  the  company  amalgamated 
with  the  Dominion  Copper  Co.,  owner  of  valuable  cop- 
per properties  in  Phcenix.  The  new  company,  after 
working  for  some  time  as  the  Montreal  &  Boston  Co., 
the  Dominion  Copper  Co.  and  the  New  Dominion  Cop- 
per Co.,  finally  passed  under  the  control  of  the  British 
Columbia  Copper  Co.  The  Boundary  Falls  plant,  after 
smelting  over  500,000  tons,  was  then  dismantled,  and 
the  remaining  ore  was  treated  at  Greenwood. 

Other  properties,  including  the  British  Columbia 
mine,  Emma  mine,  and  Oro  Denoro  mine,  all  near  Col- 
tern,  were  also  acquired,  and  the  furnaces  were  kept 
going  until  1918,  when  the  exhaustion  of  the  reserves 
caused  a  shutdown.  More  than  5,000,000  tons  was 
treated  at  this  smelter.  While  operating  in  the  Boun- 
dary district,  exploratory  work  near  Princeton,  in  the 
Similkameen  mining  division,  had  opened  up  a  valuable 
copper  deposit  containing  a  positive  reserve  of  11,000,000 
tons,  and  the  British  Columbia  Copper  Co.,  under  the 
name  of  the  Canada  Copper  Corporation,  has  developed 
this  property  and  constructed  a  mill.  With  the  comple- 
tion of  a  branch  railway  and  power  line  this  summer  it 
will  be  in  a  position  to  ship  concentrates. 

Mining  Methods  and  L.!i.RGE-Sc.ALE  Blasting 

The  grade  and  character  of  the  ore  handled  by  the 
British  Columbia  Copper  Co.  were  much  the  same  as 
those  of  the  ores  handled  by  the  Granby  company.   Min- 
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ing  and  smelting  practices  were  also  much  alike.  One 
outstanding  feature  of  the  mining  was  that  the  ore,  as 
a  general  rule,  was  mined  by  large  open  stopes  sup- 
ported by  rock  pillars.  Later  the  pillars  were  blasted 
and  removed,  the  roof  usually  caving  in  course  of  time, 
if  not  at  once.  The  method  allowed  for  a  large  per- 
centage of  extraction,  with  no  expense  for  timber  in  the 
stopes.  From  one  of  the  Granby  stopes  400,000  tons 
was  extracted,  the  stope  remaining  open  for  a  year  after 
the  last  pillar  had  been  drawn.  Often,  several  pillars 
would  be  blasted  at  once  and  drawn.  The  practice  was 
brought  to  perfection  at  the  Mother  Lode  mine,  and 
this  mine  probably  holds  the  world's  record  for  the 
largest  underground  blast  ever  set  off.  After  all  the 
solid  ore  in  the  mine  had  been  exhausted,  work  was 
started  in  removing,  in  sections,  the  pillars,  floors,  and 
backs  remaining.     On  one  occasion  4,830  holes  of  an 


EOUNDART   FALLS   SMELTER  AS   IT   NOW  APPE.^ES 

average  depth  of  1.5  ft.  were  drilled.  They  were  charged 
with  100,000  sticks  of  40  per  cent  powder,  and  all  were 
blasted  at  once.     The  blast  was  a  complete  success.' 

Much  of  the  Granby  ore  was  found  in  widely  sepa- 
rated orebodies,  and  a  more  efficient  haulage  system  was 
needed  than  was  known  at  that  time.  The  principal 
item  in  the  resulting  improvement  was  the  introduction 
of  the  Granby  type  of  automatic  side-dumping  ore  cars. 
These  cars,  fitted  with  M.  C.  B.  couplers  and  roller 
bearings,  running  on  good  track,  with  easy  curves  and 
grades,  and  hauled  in  long  trains  by  powerful  motors, 
were  an  important  factor  in  reducing  costs  to  a 
minimum. 

Low  smelting  costs  were  due  essentially  to  the  pre- 
dominating fluxing  qualities  of  the  ore.  Nothing  was 
added  to  the  furnace  charge  except  coke.  The  Boundary 
smelters  were  among  the  fir.st  to  introduce  mechanical 
charging  apparatus.  Later  the  Granby  smelter  found  it 
necessary  to  introduce  a  new  method  of  slag  disposal. 
The  available  areas  were  being  filled  up,  and  the  former 
method  of  granulating  the  slag  was  reintroduced,  but, 
in  this  case,  the  slag  was  stacked  by  a  system  of  belt 
conveyors.  Over  5,000,000  tons  has  been  disposed  of 
in  this  manner.' 


="Thc  Mother  Lode  Blast."  by  F.  S.  Xorcross,  Jr.,  Engineering 
and  Mining  Journal,  Vol.   99,  p.   931. 

'Details  in  Engineering  and  Mining  Journal,  VoL  101.  p.  354  and 
Vol.  102  p.  1.058. 

"•Matte-Settlement    and    Slag-Disposal    at    Grand    Forks,"    by 
Walter  B.  Bishop.     Mining  and  Scientific  Press,  Vol.  116,  p.  819. 


In  addition  to  the  mines  mentioned,  there  were  about 
fifty  other  properties  which  reached  the  shipping  stage. 
Some  of  these  were  of  sufficient  importance  to  warrant 
brief  mention.  In  the  neighborhood  of  the  Mother  Lode, 
in  addition  to  the  Sunset,  were  the  King  Solomon  and 
the  Big  Copper  mines.  The  first  consisted  of  a  lens  of 
high-grade  carbonate  ore,  of  about  900  tons,  which  was 
mined  and  shipped  in  1901.  The  Big  Copper,  notwith- 
standing its  spectacular  outcrop,  was  a  shallow  deposit 
of  a  few  thousand  tons,  containing  chiefly  low-grade 
native  copper  ore.  The  two  properties  were  unique,. as 
they  represented  the  only  occurrences  of  these  tj'pes  of 
ore  in  the  region. 

Between  Greenwood  and  Phoenix,  and  extending  be- 
tween the  Skylark  and  Providence  mines,  there  was  an 
area  known  as  the  high-grade  belt.  This  area  .com- 
prised about  twenty  mines,  all  producing  gold  and  silver 
ores,  and  in  many  cases  remarkably  rich  shipments 
were  sent  out.  The  Providence  is  the  only  one  now 
working,  and  work  at  this  mine  is  on  a  small  scale.  All 
the  deposits  were  of  small  size  and  so  badly  broken  up 
that,  with  the  possible  exception  of  the  Providence,  they 
have  not  been  financial  successes. 

Mines  in  and  About  Phcenix 

In  addition  to  the  Grapby  company  there  were  also 
operating  in  Phoenix,  in  the  early  days,  the  Dominion 
Copper  Co.,  the  Gold  Drop  Jlining  Co.  and  the  Snow- 
shce  Gold  &  Copper  Mines.     The. Dominion  Copper  Co. 
owned  the  Brooklyn.  Stemwinder,  Idaho,  and  Rawhide, 
all  of  which  were  impoi'tant  shippers,  particularly  the 
la.st   mentioned.     This  company  had   its  head  office  in 
Toronto,    and   had   as    directors    the    Hon.    G.   A.    Cox, 
William  McKenzie,  D.  D.  Mann,  E.  R.  Wood,  and  Hugh 
Sutherland.      Frank    Bobbins    and    James    Breen    had 
charge  of  early  development  at  different  times.     These 
mines  eventually  came  under  the  control  of  the  British 
Columbia  Copper  Co.,  as  already  mentioned.     The  Gold 
Drop   Mining  Co.,   with   T.    C.   Brainard,   of  Montreal, 
as  president,  and   Stanly  A.   Easton,   mine  superinten- 
dent, had  blocked  out   a  considerable   tonnage  of  low- 
grade   ore,   and    instead   of   going    further   on    its   own 
account  sold  out  to  the  Granby  company  in  1905.    The 
Snowshoe  company  also  played  a  considerable  part  in 
Phoenix  operations.    This  was  an  English  company,  the 
officers  of  which  were:  Earl  of  Chesterfield,  chairman; 
G.  S.  Waterlow,  vice-chairman ;  H.  \X.  Batty,  secretary ; 
A.  J.  McMillan,  managing  director;  J.  W.  Astley,  mine 
superintendent,  and  J.  H.  Trevorrow,  mine  captain.  For 
some   time   this   company   operated   the    mine,    making 
shipments  to  different  smelters.    The  Consolidated  M.  & 
S.  Co.  then  obtained  a  lease  and  shipped  600,000  tons  to 
Trail.     When   the  lease   was   given   up,   the   mine   was 
purchased  outright  by  the  Granby  company. 

South  of  Phcenix,  the  Golden  Crown  and  Winnipeg 
mines,  owned  by  Manitoba  people,  produced  a  small  ton- 
nage in  the  early  days.  The  same  was  the  case  with 
the  No.  7  and  City  of  Paris  mines,  near  the  boundarj' 
line.  The  Athelstan,  a  Dominion  Copper  property, 
shipped  for  several  years  to  Greenwood.  The  Lone  Star 
mine,  with  several  hundred  thousand  tons  in  sight,  is 
also  a  British  Columbia  copper  company  property.  The 
ore  from  the  mine,  however,  is  refractory,  and  only 
the  better  grade  has  been  shipped.  It  was  handled  over 
a  five  and  one-half  mile  tramway  to  Boundary  Falls  and 
from  there  by  rail  to  Greenwood. 

North  of  Phoenix  an  important  tonnage  was  produced 
in  the   neighborhood   of   Eholt   and  Coltern.     The  Ore 
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Denoro  mine,  between  1903  and  1910,  shipped  150,000 
tons  of  typical  ore,  principally  to  Greenwood.  For  a 
while  the  ore  was  put  on  the  cars  for  40c.  per  ton. 
This  charge  included  all  mining  costs.  A  similar 
quantity  or  iron  fluxing  ore  was  also  obtained  from  the 
Emma  and  shipped  to  various  smelters.  The  Emma  is 
now  owned  by  the  Consolidated  M.  &  S.  Co.,  and  ships 
to  Trail.  The  B.  C.  mine,  developed  by  a  Montreal  com- 
pany, with  S.  F.  Parrish  in  charge,  shipped  100,000  tons, 
of  much  higher-grade  ore  than  the  usual  type  of  the 
district.  Most  of  the  ore  averaged  5.8  per  cent  copper, 
2.45  oz.  silver,  and  0.015  oz.  gold  per  ton.  It  made  its 
last  large  shipment  in  1903  to  Greenwood.  The  Jewel 
mine  contained  gold  quartz  ore,  and  was  worked  on  a 
small  scale  from  the  early  days  until  recently.  A  few 
hundred  tons  of  fair  grade  ore  was  shipped  from  the 
Fife  mines,  on  the  eastern  shore  of  Christina  Lake. 
Large  lime  quarries  in  this  region  have  produced  for 
many  years  the  necessary  flux  for  the  Trail  smelter. 

The  Beaverdell  camp,  twenty-five  miles  north  of 
Westbridge,  and  Franklin  Camp,  forty  miles  north  of 
Grand  Forks,  are  tributary  to  this  district.  The  mines 
at  both  places  are  .small,  and  produce  at  some  profit  a 
limited  amount  of  fair-grade  gold  and  silver  ores.  The 
properties  are  now  operating,  and  ship  intermittently 
to  Trail. 

The  principal  mining  work  in  the  district,  however, 
is  now  being  done  at  the  Rock  Candy  mine.  The  ore- 
body  here  is  fluorite.  It  is  being  developed  and  worked 
by  th3  Consolidated  M.  &  S.  Co.,  and  may  prove  to  be 
a  large  deposit.  The  ore  is  transported  by  means  of 
a  rope  tramway  to  the  railway,  where  it  is  concentrated. 
Shipments  amount  to  approximately  100  tons  per  day. 


Mining  in  Sonora 

By  B.  R.  Russell 

"Written  exclusively  for  Engineering  and  Mining  Journal 

NOTWITHSTANDING  the  unsettled  political  con- 
ditions in  Mexico,  the  Moctezuma  district  and  ad- 
jacent territory  of  the  State  of  Sonora  witnessed  a  fair 
amount  of  mining  activity  in  1919.  It  is  a  fact  that 
this  district,  remarkably  rich  in  mineral,  has  been 
only  superficially  prospected  and  explored,  and  with 
settled  and  peaceful  conditions  firmly  established  in  the 
country,  this  locality  gives  excellent  promise  of  quickly 
becoming  a  mining  center  of  tremendous  importance. 

The  Pilares  Mine  of  the  Moctezuma  Copper  Co. 
(Phelps  Dodge  subsidiary)  is  the  largest  producer  in 
the  district,  or,  for  that  matter,  in  all  of  Mexico,  yield- 
ing, principally,  copper  ore  of  low  grade,  which  is  con- 
centrated in  the  company's  mill  at  Nacozari,  and  shipped 
to  the  Copper  Queen  reduction  works  at  Douglas,  Ariz., 
The  Pilares  is  a  splendid  example  of  modern  mining 
efficiency,  and  the  mine  and  mill  are  thoroughly  equipped 
in  every  respect.  Under  normal  conditions,  the  mine 
employs  from  2,000  to  3,000  men,  producing  about  3,000 
tons  of  ore  daily.  The  concentrator,  ideally  situated 
upon  a  steep  hillside,  is  a  wet-concentration  plant,  and 
for  the  last  ten  months  the  company  has  been  conduct- 
ing a  series  of  experiments,  resulting  in  the  elimination 
of  much  of  the  former  equipment,  rod-mills  and  oil  flo- 
tation now  being  used  almost  exclusively. 

The  Pilares  orebody  is  acknowledged  to  be  one  of  the 
most  important  copper  porphyry  deposits  yet  discovered, 
both  a.'!  regards  extent  and  enrichment.     On  the  south- 


west, and  adjoining  the  Pilares  mine,  lies  the  property 
of  the  Nacozari  Consolidated  Copper  Co.,  an  Arizona 
corporation,  which  has  been  under  steady  development 
for  several  years.  The  company  claims  a  full  extension 
of  the  great  Pilares  orebody,  and  the  main  adit,  4,000 
ft.  long  on  Nov.  1,  1919,  shows  copper  mineral  of  close 
similarity  to  Pilares,  and  of  increasing  value  and  quan- 
tity as  the  adit  advances.  The  company  expects  to 
uncover  commercial  oi'e  in  great  quantity  within  the 
next  200  ft.,  and  at  present  is  producing  and  marketing 
high-grade  silver-lead  ore  from  the  San  Pablo  portion 
of  its  holdings.  A  small  mill  was  erected  during  the 
early  development  stage,  and  large  equipment,  includ- 
ing a  smelter,  is  planned  as  soon  as  the  ore  tonnage 
warrants  the  installation.  The  outlook  for  the  com- 
pany for  the  future  is  considered  to  be  highly 
promising. 

San  Nicholas  Orebody  Rich  in  Silver 

The  San  Nicholas  is  another  property  in  this  district, 
being  operated  by  the  Cia.  Mexicana  DesaroUadora  de 
Minas,  S.A.,  under  lease  from  the  Transvaal  Copper  Co. 
The  present  production  is  about  thirty  tons  of  silver- 
lead  concentrates  per  month,  produced  in  an  oil  flota- 
tion plant.    The  silver  content  is  said  to  be  high. 

H.  J.  Wendler  is  operating  the  Buena  Vista  mine,  in 
the  Lampasos  district,  about  100  miles  south  of  the 
town  of  Nacozari,  and  the  completion  of  a  wet-concen- 
tration mill  has  just  been  reported.  The  concentrates 
are  being  smelted  at  the  property,  and  silver-lead  bul- 
lion is  being  exported  to  the  United  States. 

El  Progresso  mine,  about  175  miles  south  of  Naco- 
zari, in  the  Batuc  district,  reports  that  its  new  cyanide 
plant  has  been  completed  and  is  in  operation.  A  wagon 
road  has  been  built  from  the  property  to  the  town  of 
Moctezuma,  a  distance  of  about  sixty  miles,  and  the 
transportation  of  ore  and  supplies  will  be  accomplished 
with  motor  trucks.  This  property  is  a  substantial  pro- 
ducer of  gold  and  silver. 

Numerous  other  mining  properties  are  being  operated 
in  this  section.  Labor  is  plentiful  and  wages  are  low; 
the  climate  is  salubrious  the  year  around,  and,  with-  a 
fuller  guarantee  of  peaceful  conditions,  this  portion  of 
northern  Sonora  should  prove  most  attractive  to  those 
interested  in  the  mining  industry. 


Shipped  Without  Delay 

A  tale  is  told  of  a  certain  well-known  mining  pro- 
moter who  had  a  large  copper  furnace  on  his  hands  at 
El  Paso,  one  that  had  been  destined  for  Mexico,  where 
mining  necessarily  had  been  closed  down.  He  met  a 
smooth-tongued  fellow  who  sold  him  a  long-time  option 
on  a  copper  mine  near  an  Arizona  camp.  So  to  Arizona 
forthwith  the  furnace  was  shipped,  a  clever  mine  super- 
intendent following.  He  found  the  smelter  material 
dumped  at  a  siding,  but  was  absolutely  unable  to  find 
the  mine  for  which  it  was  intended.  There  were  claims 
near  by,  but  there  was  no  ore  and  no  development.  So 
he  wired  his  resignation.  The  furnace  was  shipped  else- 
where and  was  erected  at  a  copper  mine  where  its  oper- 
ation was  a  matter  of  days  only,  for  the  ore  was  a  low- 
grade  surface  carbonate  for  which  no  fluxing  material 
had  been  provided.  Somewhat  in  the  same  line  is  the 
tale  of  a  northern  Arizona  mine  manager  whose  first 
task  on  arrival  was  to  build  himself  a  brown  sandstone 
residence.  Thereafter  the  fact  was  determined  that  the 
mine  was  not  worth  working. 


974 


Engineering    and    Mining    Journal 


Vol.  109,  No.  17 


Government  Officials  Who  Influence  Mining 

Judge  John  Barton  Payne 


By  Paul  Wooton 

Written    exclusively    for    Engineering    and   Mining    Journal 


AMERICANS  are  inclined  to  look  upon  legislation 
i-\  as  a  panacea,  in  the  opinion  of  John  Barton 
J.  A.  Payne,  the  new  Secretary  of  the  Interior.  As 
a  result,  Judge  Payne  believes,  initiative,  which  other- 
wise would  be  asserted,  is  dulled  waiting  for  the  magic 
change  which  is  to  follow 
the  passage  of  this  or 
that  bill.  In  expressing 
this  opinion  to  the  corre- 
spondent of  the  Engi- 
neering and  Mining 
Journal,  Judge  Payne 
had  particularly  in  mind 
the  oil  situation,  but  he 
specified  that  there  is  a 
demoralizing  general 
tendency  on  the  part  of 
the  business  men  of  the 
United  States  to  rely  too 
strongly  upon  legisla- 
tion. Judge  Payne  comes 
to  the  Department  of 
the  Interior  with  petro- 
leum problems  upper- 
most in  his  mind,  as  a 
result  of  his  latter-day 
experiences  as  chairman 
of  the  Shipping  Board, 
when  that  organization 
found  it  impossible  to 
secure  bids  for  its  fuel- 
oil  requirements.  He 
fears  that  American 
capital  and  America's 
technical  petroleum  men 
are  waiting  for  Congress 
to  take  some  action 
which  will  make  it  easier 
for  them  to  search  out 
petroleum  deposits  in 
foreign  countries.  He 
believes  that  American  enterprise  should  be  asserted — 
that  American  petroleum  geologists  in  the  service  of 
American  companies  should  be  diligently  searching  for 
formations  favorable  to  the  occurrence  of  oil. 

When  Judge  Payne  pulled  his  chair  up  to  Secretary 
Lane's  old  desk  and  rang  for  John  Harvey,  an  old  In- 
terior employee  who  is  acting  as  his  secretary,  there 
was  the  utmost  surprise  on  Harvey's  face  when  Judge 
Payne  told  him  that  his  door  was  to  be  left  open.  That 
was  an  innovation  that  the  office  force  failed  to  under- 
stand. The  old  staff  knew  that  a  real  multitude  of 
callers  fall  to  the  lot  of  the  Secretary  of  the  Interior. 
Just  how  Judge  Payne  was  going  to  maintain  his  "open- 
door  policy"  they  were  at  a  loss  to  understand.  They 
soon  learned,  however,  because  Judge  Payne  is  a  genius 
in  leading  his  visitors  to  the  point.  He  manages  to 
draw  from  them  in  a  few  lean  sentences  the  real  pur- 
pose that  they  have  in  mind,  when  ordinarily  thev  would 


have  gone  voluminously  into  discourse.  As  Dr.  Frank 
Crane  says.  Judge  Payne  is  a  skilled  surgeon  who  knows 
how  "to  relieve  the  boil  of  eloquence  with  one  sure  and 
merciless  stroke,  who  pricks  garrulity,  and  taps  those 
who  are  all  swollen  up  with  millions  of  words." 

There     is     reason     to 
think  that  Dr.  Crane  is 


right  and  that  the  open- 
door  policy  is  going  to  be 
a  success,  because  the 
stream  of  visitors  into 
and  out  of  Judge  Payne's 
office  has  had  its  flow 
accelerated  to  the  extent 
that  the  stream  fre- 
quently runs  dry  —  a 
rather  ynusual  occur- 
rence in  the  office  of  a 
cabinet  secretarj-.  The 
stained-glass  windows  in 
the  private  office  of  the 
Secretary  of  the  Interior 
do  not  suit  the  incum- 
bent of  that  office.  He 
wants  to  see  out.  One  of 
the  first  things  he  did 
was  to  order  a  high  desk, 
so  that  he  could  stand  up 
and  work  by  the  win- 
dow. Now  that  spring 
is  here  he  can  open  the 
window  and  look  out. 
"How  can  I  see  the  prog- 
ress being  made  on  the 
Alaskan  railroad  if  I 
cannot  see  out  of  the 
window?"  asked  Judge 
Payne.  "How  can  I  see 
the  activities  of  these 
thousands  of  engineers 
who  are  working  with 
me  unless  the  window  is  open?  I  am  going  to  stand  by 
that  window  and  look  out  over  the  public  domain,  over 
the  mining  camps,  over  the  oil  fields,  and  over  the 
numerous  other  activities  that  fall  to  the  duty  of  my 
new  office,  and  I  am  going  to  do  my  best  to  direct  these 
activities  along  broad  lines,  that  the  public  may  benefit 
and  that  the  country  may  know  that  the  money  being 
expended  by  the  Department  of  the  Interior  is  bringing 
in  a  high  rate  of  return." 

Judge  Payne  is  a  native  of  Virginia.  His  education 
was  obtained  in  that  state.  He  was  admitted  to  the  bar 
in  West  Virginia  in  187<5.  Much  of  his  legal  career  has 
been  spent  in  Chicago,  where  from  1803  to  1898  he  was 
Judge  of  the  Superior  Court  of  Cook  County.  He  has 
served  as  general  counsel  for  the  Shipping  Board  and 
the  Emergency  Fleet  Corporation  and  for  the  Director 
General  of  Railroads.  He  was  chairman  of  the  U.  S. 
Shipping  Board  from  Aug.  7,  1919,  to  March  4.  1920. 
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Patriotism  as  a  Cause  for 
Mining  War  Minerals 

"So  much  has  been  said  relative  to  patriotism  being 
the  cause  of  going  into  the  production  of  war  minerals, 
that  it  is  quite  refreshing  to  learn  of  an  instance  where- 
in that  motive  actually  applies,"  said  a  traveling  auditor 
of  the  Bureau  of  Mines  recently,  who  had  been  co-oper- 
ating with  the  War-Minerals  Relief  Commission. 
"Patriotism  is  a  very  commendable  trait,  and  to  be 
expected.  It  is  something  that  is  looked  for  in  every 
American.  It  should  be  just  as  deeply  rooted  in  times 
of  peace  as  during  the  chaos  of  war.  It  seems,  how- 
ever, that  some  reverse  the  sequence.  America  has 
become  the  greatest  place  on  earth  because  real  Ameri- 
cans think  of  their  country  first,  then  their  state,  county 
and  city  in  regular  order,  and  themselves  last.  A  re- 
versal of  such  an  order  relegates  patriotism  to  the 
revered  pages  of  '.Joe  Miller's  Jest  Book.' 

"In  order  that  there  may  be  a  full  appreciation  of 
this  exemplary  American,  it  will  be  necessary  to  draw 
a  mental  picture  along  the  following  lines : 

"A  small  village  on  the  Pacific  Coast  inhabited  to  a 
large  extent  by  American  Indians.  A  Government 
auditor  arrives  carrying  a  bulging  portfolio.  He  regis- 
ters at  the  hotel  as  coming  from  Washington,  D.  C.  The 
fire  alarm  is  sounded,  and  the  natives,  who,  by  the  way, 
had  all  worked  for  a  war-mineral  operator,  arrive.  The 
portfolio  is  noticed,  and  it  suggests  a  goodly  supply  of 
crisp  greenbacks,  fresh  from  the  Treasury,  which  are 
to  be  promiscuously  distributed.  The  auditor  is  im- 
mediately besieged.  He  stands  in  the  midst  of  the 
eager-eyed  villagers,  registering  benevolence  and  tena- 
ciously holding  on  to  the  portfolio,  less  on  account  of  the 
greenbacks  than  through  the  lack  of  them. 

"The  villagers  announce  that  they  all  worked  on 
chrome  and  that  their  wages  are  still  due,  and  learn 
that  the  elusive  portfolio  must  have  been  a  twin  to 
Mother  Hubbard's  cupboard.  There  is,  however,  one 
full-blooded  Indian  who  stands  at  a  distance,  whom  the 
auditor  approaches,  and  the  following  dialogue  ensues : 

"Auditor — 'Didn't  you  work  on  chrome,  too?' 

"Indian — (Characteristically  devoid  of  expression) 
'Sure.' 

"Auditor — 'Where?' 

"Indian — 'Top  of  mountain.' 

"Auditor — 'Did  you  get  your  money?' 

"Indian — 'No.' 

"Auditor — -'Well,  don't  you  want  it?' 

"Indian — (Very  emphatically)  'No,  me  work  for 
Uncle  Sam.' 

"And  that  Indian  had  three  sons  who  proudly  wore 
red  chevrons." 

Excitement 

One  of  the  most  sadly  overworked  words  in  news- 
paper milling  parlance  is  "excitement."  It  has  been 
used  ever  since  gold  was  discovered  at  Sutter's  Fort, 
and  rarely  with  truth.  A  newspaper  at  hand  tells  of 
"excitement  among  engineers"  over  the  good  results 
that  attended  the  sampling  of  a  half  ton  of  copper  ore 
in   preparation  for  installing  a  concentration   process. 


Surely  there  was  nothing  in  this  for  any  engineer  to 
get  excited  about.  Other  items  tell  of  "excitement"  over 
the  striking  of  orebodies  that  do  not  appear  to  have  had 
any  chispas  sticking  out  of  the  drift  faces.  In  truth, 
the  day  has  passed  when  bewhiskered  miners  shot  holes 
in  saloon  roofs  when  one  of  their  kind  brought  in  his 
newest  nugget.  Rarely  is  there  cause  for  much  display 
of  emotion  in  the  deliberative,  scientific  mining  practice 
that  attains  profit  for  the  stockholders  in  these  days. 

Short  Measure 

"'Ere  Jan,  w'ot's  the  matter  with  e?  Trim  h'up  tha 
back  o'  thy  drif  a  bit  an'  put  in  a  couple  o'  'ead  poles. 
Firs'  thing  thee  naws  thee'll  'ave  tha  'hoi  bloody  roof 
daown  on  thee;  an'  there'll  be  singin'  ta  tha  'ouse  an' 
thee'll  not  'ear  un.  Sometimes  I  think  you  chaps  don't 
naw  any  more  than  Billy  Trewhella,"  says  Cap'n  Dick. 
"Billy  an'  'is  missus  went  to  market,  an'  Billy,  spyin' 
some  h'oranges  for  sale  h'asks  tha  shop-keeper  for  'is 
prices.  'These  small  ones,'  sez  tha  shop-keeper,  'comes 
one  shillin'  tha  'alf  dozen,  an'  these  'ere  big  ones  be  two 
shillin.'  'Oh,  gos  along,'  sez  Billy.  'Give  me  tha  small 
ones — there  can't  be  many  o'  they  big  chaps  go  for  to 
make  h'up  tha  'alf  dozen.'  " 

The  "Diamond  Fields"  of  Arizona 

"In  1872,  the  alleged  discovery  of  diamond  fields  in 
Arizona  created  a  great  excitement  throughout  the 
nation,"  wrote  H.  H.  Bancroft  in  his  "History  of  Ari- 
zona and  New  Mexico."  "Arnold  and  Slack  were  the 
discoverers.  Splendid  diamonds  and  rubies  were  ex- 
hibited in  New  York  and  San  Francisco.  Harpending, 
Lent,  Roberts,  Dodge,  and  other  capitalists  became 
sponsors  for  the  great  find.  Henry  Janin  visited  the 
fields  as  an  expert,  reporting  them  rich  in  diamonds. 
A  company  with  a  capital  of  ten  millions  was  formed 
with  such  men  as  Latham,  Selby,  Ralston,  Sloss,  Barlow, 
and  General  McClellan  as  directors.  A  title  to  3,000 
acres  was  obtained;  large  sums  were  paid  for  interests 
in  the  scheme,  and  all  was  made  ready,  not  only  to  work 
the  claim,  but  to  offer  the  stock  to  a  credulous  and 
excited  public.  Meanwhile,  the  papers  were  full  of  the 
matter,  though  there  was  less  excitement  in  Arizona 
than  elsewhere.  A  dozen  parties  visited  the  fields, 
some  connected  with  the  Harpending  company  and 
others  not;  and  most  of  them,  finding  the  spot  without 
difficulty,  brought  back  a  variety  of  beautiful  stones. 
All  agreed  that  the  place  was  in  the  region  of  Fort 
Defiance,  some  locating  it  across  the  line  in  New  Mexico, 
but  most  in  the  extreme  north  of  Apache  County,  near 
the  junction  of  the  Chelly  and  San  Juan,  where  the 
inscription  'Diamond  Fields'  is  to  be  seen  on  modern 
[written  in  1889]  maps.  Arnold,  however,  said  the 
spot  was  south  of  the  Moqui  towns  near  the  Colorado 
Chiquito.  Finally,  Clarence  King,  United  States  geol- 
ogist, visited  the  fields,  and  discovered  the  claim  had 
been  artfully  'salted'  with  rough  diamonds  from  Africa, 
Brazil,  and  other  parts  of  the  world.  Fortunately, 
the  exposure  came  in  time  to  prevent  the  swindling  of 
the  general  public.  Of  the  capitalists  involved,  who 
were  victims  and  who  culprits  was  never  exactly  knovni. 
The  point  of  the  whole  matter,  however,  lies  in  the  fact 
that,  while,  in  all  that  was  written,  it  was  the  'Arizona 
diamond  fields'  that  were  described,  and  the  'Arizona 
diamond  swindle'  that  was  denounced,  not  only  were 
there  no  diamonds  in  Arizona,  but  the  salted  claim  was 
in  northwestern  Colorado,  hundreds  of  miles  from  the 
Arizona  line !" 
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Consultation 


Placer  Oil  Claims 

"Will  you  inform  me  if  the  'placer  oil  claims'  located 
before  the  passage  of  the  Leasing  Act  are  to  be  under  the 
Leasing  Act?  I  am  unable  to  obtain  definite  information 
in  respect  to  the  subject." 

The  important  executive  and  legislative  acts  affect- 
ing title  to  and  use  of  oil  lands  are  arranged  in 
chronological  sequence  in  condensed  form  as  follows : 
Prior  to  Sept.  27,  1909,  oil  lands  under  act  of  Feb. 
11,  1897,  could  be  located  under  placer  laws  subject  to 
restrictions  as  to  number  of  claims,  national  parks, 
and  forest  reserves.  Title  could  be  obtained  by  patent 
aiter  proving  discoverj'  and  complying  with  regula- 
tions of  the  General  Land  Office.  Possession  of  placer 
claims  not  patented  was  maintained  by  performing  as- 
sessment work. 

After  Sept.  27,  1909,  an  executive  withdrawal  order, 
known  as  "Temporary  Petroleum  Withdrawal  No.  5," 
eliminated  from  "location,  selection,  filing,  entry  or 
disposal,"  under  mineral  or  non-mineral  land  laws, 
"certain  blocks  of  land."  The  order  provided  that  all 
locations  of  claims  existing  and  valid  on  this  date  may 
proceed  to  entry  in  the  usual  manner. 

On  June  2.5,  1910,  the  Oil  Withdrawal  Act  gave  the 
President  authority  to  withdraw  from  entry  or  loca- 
tion public  lands.  In  this  act,  the  following  provision 
occurs:  "...  provided,  that  the  rights  of  any  per- 
son who,  at  the  date  of  any  order  of  withdrawal  here- 
tofore or  hereafter  made  is  a  bona  fide  occupant  or 
claimant  of  oil-  or  gas-bearing  lands,  and  who,  at  such 
date,  is  in  diligent  prosecution  of  work  leading  to  dis- 
covery of  oil  or  gas,  shall  not  be  affected  or  impaired 
by  such  order,  so  long  as  such  occupant  or  claimant 
shall  continue  in  diligent  prosecution  of  said  work; 
and  provided  further,  that  this  act  shall  not  be  con- 
strued as  a  recognition,  abridgment,  or  enlargement 
of  any  asserted  rights  or  claims  initiated  upon  any  oil- 
or  gas-bearing  lands  after  any  withdrawal  of  such 
lands  made  prior  to  the  passage  of  this  act." 

On  Feb.  25,  1920,  the  Leasing  Act  came  into  opera- 
tion. Sec.  18  provides  that  on  relinquishment  to 
the  United  States,  filed  in  the  General  Land  Office 
within  six  months  after  approval  of  the  act  [limit  date  is 
Aug.  2.5,  19201,  of  all  right,  title,  and  interest  claimed 
or  possessed  by  claimant  prior  to  July  3,  1910,  and 
continuously  held  since  by  the  claimant  or  his  prede- 
cessor in  interest,  under  existing  placer  mining  law, 
to  any  oil-  or  gas-bearing  land,  upon  which  has  been 
drilled  one  or  more  oil  wells  to  discovery,  embraced 
in  executive  order  of  withdrawal  issued  Sept.  27,  1909. 
and  not  within  any  naval  petroleum  reserve,  and  on 
payment  as  royalty  to  the  United  States  of  an  amount 
equal  to  one-eighth  value  of  production,  claimant  shall 
be  entitled  to  lease  not  to  exceed  .■?,200  acres,  maximum, 
for  a  period  of  twenty  years  at  a  royalty  not  less  than 
one-eighth  of  the  production.  For  all  like  claims 
within  any  naval  petroleum  reserve,  the  producing 
wells  thereon  only  shall  be  leased,  together  with  an 
area  of  land  sufficient  for  operation. 

Sec.    18-a  provides  that   the    President   is   to   direct 


the  compromise  and  settlement,  under  such  terms  as 
may  be  agreed  upon,  of  validity  of  any  gas  or  petroleum 
placer  claim  under  pre-existing  law  to  land  embraced 
in  the  executive  order  of  withdrawal  of  Sept.  27, 
1909,  which  has  been  drawn  into  question  on  behalf 
of  the  United  States. 

Sec.  19  provides  that  any  person  who  on  Oct.  1, 
1919,  was  a  bona  fide  occupant  or  claimant  of  oil  or 
gas  lands  under  a  claim  initiated  while  such  lands 
were  not  withdrawn  from  entry,  and  who  has  com- 
plied with  requirements  for  a  valid  location,  except  to 
make  discovery,  and  upon  which  discovery  has  not 
been  made  prior  to  Feb.  25,  1920,  and  who  has  ex- 
pended upon  the  claim  $250  for  each  location,  if  ap- 
plication is  made  within  six  months  fAug.  25,  1920), 
shall  be  entitled  to  a  prospecting  permit  on  the  same 
terms  as  provided  for  permits  and  leases.  This  does 
not  apply  to  lands  reserved  for  the  Xavy. 

The  foregoing,  in  our  judgment,  establishes  the  fol- 
lowing status  of  existing  oil  placer  claims: 

Oil  Placer  Clahm^  on  Lands  Xot  Witbdraivn — All  oil 
lands  held  under  placer  claims  located  prior  to  Oct.  1, 
1919.  and  on  which  discovery  has  been  made,  can  pre- 
sumably be  entered  for  patent.  If  no  discovery  has 
been  made,  then,  unless  application  is  made  before 
Aug.  25,  1920,  others  presumably  would  have  the  right 
to  apply  for  a  prospecting  permit. 

Oil  Placer  Claims  Within  Limit  of  Withdrawn 
Areas — Bona  fide  claims  on  which  discovery  has  been 
made,  both  claim  and  discovery  made  prior  to  Sept. 
27,  1909,  may  be  entered  and  patent  obtained.  If 
claim  made  before  Sept.  27,  1909,  but  discovery  made 
subsequently,  the  claimant  under  Leasing  Act  has 
right  to  lease  of  the  land,  if  not  on  naval  reserve,  and 
of  the  wells,  if  on  naval  reserve.  The  protective  clause 
given  in  the  Oil  Withdrawal  Act  would  appear  to  us 
to  give  to  all  areas  embraced  within  its  provisions  the 
right  to  patent  if  there  had  been  diligent  prosecution 
of  work  under  a  bona  fide  claim. 

Beginning  Feb.  25,  1920,  areas  embraced  within 
known  oil-containing  geologic  structures  are  to  be 
leased  to  the  highest  bidder.  On  all  other  lands  prospect- 
ing permits  are  to  be  issued.  On  discoveiy  these  per- 
mits give  the  discoverer  the  right  to  a  lease. 

In  circular  No.  672  of  the  General  Land  Office,  on 
p.  26,  the  following  statement  occurs: 

Stated  negatively,  under  this  section  of  the  act  [Sec.  37], 
the  following  classes  of  oil  or  gas  placer  locations,  so  called, 
notwithstanding  absence  of  fraud  and  full  compliance  with 
law  in  other  respects,  may  not  proceed  to  patent,  viz.: 

(«)   Any  location  made  after  withdrawal  of  the  land. 

(b)  Any  location  made  before  withdrawal  of  the  land 
but  not  perfected  by  discovery  at  date  of  withdrawal,  which 
does  not  come  within  the  protective  proviso  of  Sec.  2  of 
the  act  of  June  25,  1910  (:56  Stat.,  847)  ;  that  is  to  say,  any 
claimant  who,  at  date  of  withdrawal,  was  not  a  bona  fide 
occupant  or  claimant  in  diligent  prosecution  of  woi-k  lead- 
ing to  discovery  of  oil  or  gas,  and  who  has  not  continued 
in  such   diligent  prosecution   to   discovery. 

(c)  Any  location  on  lands  not  withdrawn,  on  which,  at 
the  date  of  the  act,  the  claimant  had  not  made  discovery  or 
was  not  in  diligent  prosecution  of  work  leading  to  discovery, 
and  does  not  continue  such  work  with  diligence  to  discovery. 
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Oil-Field  Water  Problems.*    Part  11. 

By   a.   W.  AMBROSEf 

THE    alkalies,    sodium   and    potassium,    are   called  Bottom    Waters— Bottom    waters    are    those    coming 

primary  bases;  the  alkaline  earths,  calcium  and  from  sands  in  the  oil  zone,  and  seem  to  emanate  600 

magnesium,   secondary  bases.     The  value  of  the  ft.  or  more  below  the  top  of  the  Big  Blue.     A  good 

strong   acids  with   an   equal   value   of  the   alkalies,    or  sample  of  bottom  water  is  in  Well  16-14.    Its  properties 

primary  bases,  induces  the  property  of  primary  salinity,  are  given  in  Table  VI. 
In   connection  with   the   alkaline   earths   they   produce 

secondary  salinity.     Primary  and  secondary  alkalinity  ''■"'''''=  ""   ^RO^Rties  of  bottom  water 

are  measured,  respectively,  by  the  excess  of  the  alkalies  . Properties  of  Reaction .        . ^Propert')?^ 

or  alkaline  earth  bases  in  excess  of  the  values  of  the  |S?      A&oITy     AikSv"       ia"hStt      IS'-' 

strong  acids.  wdnln lo  78  12  too  0' 

From    the   character    formula   already   given    of   the 

water,  Sample  Q,  Well  No.  16,  in  Part  I,  the  reaction  The  source  of  the  water  is  728  to  840  ft.  below  the 

properties  of  the  solution  are  derived  as  follows:  top   of   the   Big   Blue.      The    sulphates    are   completely 

stron- acids  (5  3  -t-  i")              -  reduced.     It   is   characterized   by   high   alkalinity,   low 

AikalfeJ''^'  ^      ■          ■'                ^    7.00  Primary  salinity    14.00  Primary  salinity,  and  low  sulphate  salinity.     Here  the 

Alkaline  earths  (0.8  +  0.9)         =^^70  Sulphate  salinity  is  reduced  to  zero. 

Aikl.nes'''H8.30  —  7.00)                =  ^  J- Jg  Secondary  alkalinity  3.40  Intermediate  Waters— Between  the  lower  and  bottom 

Weak  acids  (39.40 +  3-60  — 1.70)  =  41.30  Primary  alkalinity  82.60  waters  many  so-called   intermediate  waterj  are  found. 

'                            100.00  Some  of  them  tend  toward  upper  wateis  and  others 

In  the  study  of  waters  it  is  often  desirable  to  com-  ^7^^^  ^°7^  waters  in  the  distribution  of  their  prop- 
pare  the  values  of  different  radicals  in  the  character  ert.es.  The  water  in  the  Shell  Co.'s  Well  7-10  has 
formula  itself,  and  in  the  waters  of  the  Coalinga  field  ^^^jfj^^.'^j  ^^^^j^/^'^^fi'^^'^  °^  intermediate  water  and 
consideration   of   the   relative   values   of   the   chlorides 

and  sulphates  in  particular  has  thrown  additional  light  table  vii.    properties  of  ixtermedi.\te  water 

on  the  relation  of  a  water  to  its  surroundings.    Thus,  Subordinate 

in  Sample  Q  the  sulphate  salinity  is  5.3  and  chloride  T'ri-^'''°^'pi!^i^''''feco^ry      c^il:°^''SS^-^e 

salinity  is  1.7;  that  is,  the  sulphate  salinity  is  76  per  weii7-io          ^a'^g'ty       Aikahmty     Aiicaiinity       salinity        .^aUnity 
cent  and  chloride  salinity  is  24  per  cent  of  the  total 

salinity  caused  by  the  strong  acids.    These  values  alone  This  water  is  636  to   720  ft.  below  the  top  of  the 

suggest  strongly  that  the  water  is  a  solution  caused  by  Big  Blue.     Such  a  water  may  be  due  to  a  mixture  of 

mixture  of  a  shallow  water  with  another  water  of  deep-  top  and  bottom  waters,    or  may  be  caused  by  partial 

seated  origin.  reduction  of  the  waters  which   come  in  contact   with 

With  respect  to  their  statigraphic  position,  the  waters  the  oil. 

within  the  area  of  this  survey  may  be  designated  as  ^^^  general  the  following  ranges  of  properties  is  sus- 

top,  bottom,  and  intermediate  waters.  pected: 

Top  Waters — Top  or  upper  waters  are  either  above  top  waters 

the  Big  Blue  shale  or  from  200  to  300  ft.  below  the  Hi|hsu1Zte'sa&;:.;::::y.:;;                      (^^gllgg^ 
top  of  the  Big  Blue.     In   these  waters  the  values   of 

the  alkalies  and  of  the  sulphates  generally  predominate.  Low  primary  saUnit^°^.™^.'.  !^'^^^^^                  (O-is) 

resulting  in  high  primary  salinity  and  high   sulphate  Low  sulphate  salinity '..]'.]'.'.'.'.]'.'.'.'['.       (o-io) 

^^Anafyses   of    two    waters    known   to   be    top    waters  Properties   whose   values    are    intermediate   between 

showed  the  properties  given  in  Table  V.  *^°j^  f  "Pf  ^  and  lower  waters  are  ascribed  to  inter- 
mediate waters.     They  are  caused  by  the  influence  of 

table  V.  properties  of  top  WATER.S  the  oil  on  lower  waters,  with  consequent  reduction  of 

. Properties  of  Reaction .        _ip™p1.rl?e'-—  sulphates  and  increase  in  carbonates,  and  hence  in  low 

Primary    Secondary  Primary    Secondarj-   Chloride    Sulphate  Salinity.      The  upper  WatorS   are  not  in   COntact  with  the 

balimtv       balimty  Alltahmty  Aikahmty   Saluutv      ^ahnitv  .,              j.i      j     ji              ,    ,                                                ^^            ^.u    »,i,.ii    ui*v- 

sheiico.             <,c            ,             n            o            -            n-  *^'''  ^°  ^'^^^  ^^^  sulphates  are  not  reduced,  and  hence 

Well  16- M 85                  7                    0                 8                 a                  9?  4.1,„„„    ;„    i,-„i.         i-     -i 

Record  Co.  there  IS  high  salinity. 

""'""^ ^^            0            12            6            5            95  Unless    the    chemical    proportions    of   the    inorganic 

The  source  of  the  water  of  Well  16-14  is  about  250  constituents,  and  consequently  of  the  reaction  proper- 

ft.  below  the  top  of  the  Big  Blue  and  that  of  Record  ties,  of  an  oil-field  water  are  permanent  features  of  the 

No.  5  is  above  the  Big  Blue.  solution,    the    application    of    the    results    of    a  water 

analysis   is   limited  to   the  water  at  the  time   it   was 

B:iJ:i!n'Z°''U,%n°Lr7ro'^rton'I^I^.hn%i^^^^^^^  sampled   for   analysis.     To   learn   whether   or   not   the 

•'TsupeSn^entlnt'i^efr'rerr^^Expert^n?'^^  character    of    a    deep-seated    water    is    transitory    and 

Okia..  u.  s.  Bureau  of  Mines.  subject  to  change,  two  Samples  of  the  waters  from  the 
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same  bailer  were  sent  at  periods  several  weeks  apart 
to  a  chemist  for  analysis.  The  chemist  did  not  know 
that  both  samples  were  from  the  same  source.  The 
reports  of  the  two  analyses  transposed  into  chemical 
values  and  terms  are  given  in  Table  VIII. 

TABLE  VIII.     INTERPRETATION  UF  A  WATER  ANALYSIS 
A.     Reacting  \'alues  in  Per  Cent 
Sodium      Calcium    Magnesium  .Sulphate       Chloride     Ciirboiiatr 
FiiBtsaniple...  49.  I  0  3  0  6  2  7  16  7  30  6 

Second  sample  48  5  0  9  0.6  2.3  16  9  30  8 


First  rtuniple   . . 
Second  sample . 


B.     Properties  of  Reaction 

I'riniary                       Primary  .Secondary 
Salinity                      Alkalinity  .Mkalinity 
38   8                                59   4  i.8 
38,4                                  58   6  3.0 

The  close  agreement  of  all  the  factors  of  quality  of 
the  two  samples,  as  shown  in  A,  Table  VIII,  and  of 
the  proportions  of  their  reaction  properties,  as  shown 
in  B,  leaves  little  cause  to  doubt  the  persistence  of 
the  chemical  character  of  the  water  under  examination, 
which,  like  nearly  all  the  other  waters  considered,  is 
distinctly  a  primary  alkaline  water,  and  the  con.stancy 
of  the  chemical  character  of  the  water  accords  strictly 
with  the  permanence  of  the  character  of  two  deep- 
seated  artesian  waters  from  wells  under  Charleston, 
S.  C.  One  of  these  wells  is  1,200  ft.  deep  and  the 
other  is  over  2,000  ft.  deep.  The  waters  in  the  two 
wells  are  from  wholly  different  geologic  horizons.  For 
many  years  they  have  served  the  city  of  Charleston 
as  a  municipal  water  supply.  From  a  careful  investiga- 
tion of  those  waters,  Palmer  has  found  them  to  be 
of  the  primary  alkaline  type.  He  has  established  the 
fact  that  the  proportions  of  their  chemical  properties 
are  wholly   different,   and   that   they    are    from   inde- 


a  few  examples  of  their  application  to  production  prob- 
lems on  individual  wells  are  given.  The  analyses  apply 
to  waters  occurring  in  the  Coalinga  field,   California: 

Example  1 — The  hole  was  open  in  a  well.  No.  8-10, 
058-713  ft.  below  the  top  of  the  Big  Blue  shale,  and 
at  this  depth  the  well  had  a  water  sand  making  45  bbl. 
per  day.  Another  well,  No.  7-10,  only  520  ft.  distant, 
had  found  a  water  sand  at  720  ft.,  only  7  ft.  deeper 
stratigraphically  than  well  No.  8-10.  No.  7-10  water 
had  a  volume  of  110  bbl.  per  day.  This  fact  aroused 
the  suspicion  that  the  drill  in  No.  8-10  would  strike 
another  sand,  only  7  ft.  deeper,  and  that  the  water 
string  should  be  landed  at  least  720  ft.  below  thft 
marker. 

Table  IX  shows  the  properties  deduced  from  analyses 
made  of  waters  in  Wells  7-10  and  8-10: 
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The  tabulation  shows  clearly  that  the  proportions  of 
the  special  properties  of  the  waters  in  Well  7-10  change 
regularly  with  the  depth  of  the  well.     ( See  Section  A, 
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FIG.  1.  SKETCH  SHOWING  PRODUCTION  OF  OIL  WELL, 
BEFORE  AND  AFTER  PI^UGGING  OFF  BOTTOM  WATER 
THE  SOURCE  OF  THE  WATER  WAS  DETERMINED  BY 
CHEMICAL,  ANALYSIS.  LEFT-HAND  FIGURE  SHOWS  FLOW 
FOR  ONE  WEEK;  RIGHT-HAND  FIGURE  FOR  A  SIMILAR 
PERIOD 

pendent  water  courses.  He  has  shown,  also,  that  even 
after  flowing  for  thirty-five  years,  each  water  remains 
unchanged  in  respect  to  its  chemical  character  and 
mineral  content.  All  the  evidence  thus  far  obtainable 
confirms  the  conclusion  that  the  chemical  properties 
of  deep-seated  primary  alkaline  waters  are  not  sub.iect 
to  fickle  changes,  but  are  reliably  constant. 

To  demonstrate  the  practical  use  of  water  analyses. 


'Palmer  Chase,  "A  Deep  Well  at  Charleston.  South  Carolina"  : 
Professional  Paper  90-H,  U.  S.  Geoloelcal  Survey,   1914,  p.  90-94. 


FIG.  2.  GRAPHIC  SKETCH  SHOWING  REACTING  VALUES 
IN  PER  CENT  OF  RADICALS  IN  WATERS  OF  DIFFERENT 
SANDS  AND  CONDITION  OF  HOLE  WHEN  SAMPLES  WERE 
COLLECTED.  THE  RESULTS  OF  THE  ANALYSIS  ARE  RE- 
CORDED OPPOSITE  SAND  IN  WHICH  THE  WATER  WAS 
FOUND 

Table  IX.")  For  instance,  the  proportion  of  primary 
salinity — that  is  salinity  caused  by  sulphates  and 
chlorides  of  the  alkalies — decreases  progressively  with 
the  depth  of  the  well.  On  the  other  hand,  primary 
alkalinity  advances  steadily  as  the  depth  of  the  well 
increases. 

A  comparison  of  the  waters  was  also  made  from  a 
different  aspect — the  proportional  chemical  values  of 
the  sulphates  and  chlorides  which  together  cause  the 
saline  quality  of  all  of  these  waters.     (See  Section  B, 
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Table  IX.)  It  will  be  observed  that  at  615  to  6S?.  ft. 
the  saline  quality  of  the  water  is  almost  wholly  due 
to  sulphates,  the  chlorides  contributing  not  more  than 
8  per  cent  of  the  total  salinity  of  the  well  water  at 
that  depth.  From  the  layer  between  636  and  720  ft., 
the  proportion  of  the  sulphate  salinity  has  been  reduced 
to  69  per  cent,  and  at  700  to  720  ft.  it  is  still  further 
reduced,  so  much  so  that  the  saline  quality  of  the  water 
is  shared  equally  by  sulphates  and  chlorides. 

Interpreting  the  facts  that  sections  A  and  B  of 
Table  IX  disclose  concerning  the  progressive  changes 
in  the  proportions  of  the  qualities  of  the  waters  with 
increasing  depth  of  the  water  sands  in  Well  7-10,  it 
appears  that  the  water  in  Well  8-10  comes  from  a  sand 
intermediate  between  the  first  and  second  water  sands 
represented  in  the  table.  Stratigraphically  considered, 
it  is  highly  probable  that  its  proper  place  is  not  at  the 
bottom  of  the  table,  but  should  be  directly  under  the 
first  member.  A  vacant  place  in  the  table  has,  there- 
fore, been  left  for  its  insertion  as  the  second  member  of 
the  series.  It  may  also  be  inferred  that  the  water  sand 
in  No.  8-10  did  not  extend  to  Well  7-10,  but  pinched 
out  somewhere  between  the  two  wells. 

This  interpretation  of  the  results  of  water  analyses 
forewarned  the  company  of  the  existence  of  the  90-bbl. 
water  sand  somewhere  between  713  and  720  ft.  below 
the  top  of  the  Big  Blue.  To  obtain  oil  from  a  deeper 
sand  in  Well  8-10  it  would  be  necessary  to  cement  a 
string  of  pipe  in  this  well  at  least  720  ft.  below  the 
top  of  the  Big  Blue.  This  necessity  might  easily  have 
been  overlooked  if  the  quality  of  the  waters  in  Well 
7-10  had  not  been  known.  Furthermore,  if  Well  8-10 
had  not  been  cemented  at  least  720  ft.  below  the  top 
of  the  Big  Blue  shale,  the  water  string  would  have 
been  landed  above  a  water  sand,  thus  making  it  neces- 
sary for  the  company  to  cement  another  string  of  pipe 
at  an  additional  cost  of  several  thousand  dollars.  It 
is  reasonable  to  conclude  that  in  this  single  instance 
the  company  considers  the  saving  of  labor,  time,  and 
money  more  than  covered  the  cost  of  the  few  hundred 
dollars  spent  for  an  oi-derly  chemical  investigation  of 
the  quality  of  the  waters  in  the  sand  formations. 

Example  2 — Another  example  of  the  practical  applica- 
tion of  water  analyses  of  producing  wells  is  shown  by 
study  of  Fig.  1.  This  well  was  drilled  to  2,677  ft. 
All  the  sands  were  perforated,  and  the  well  was  put  to 
pumping.  The  well  produced  for  seven  days,  during 
which  time  it  averaged  83  bbl.  of  oil  and  104  bbl.  of 
water  per  day.  The  production  of  water  was  a  sur- 
prise, as  it  was  the  first  time  bottom  water  had  been 
reported  in  this  section.  The  water  would  have  been 
much  more  with  a  larger  pump,  but  the  2i-in.  pump 
would  not  handle  over  200  bbl.  of  fluid  per  day.  Had  it 
not  been  shut  off,  the  water  would  have  worked  back 
into  the  oil  sands  and  probably  have  done  great  damage. 

A  chemical  analysis  of  the  water  showed  it  to  be 
a  bottom  water,  as  the  reacting  value  of  the  sulphate 
radical  was  0.1  per  cent,  the  chloride  radical  24.4  per 
cent,  and  the  carbonate  radical  25.5  per  cent.  The 
bottom  waters  in  this  area  were  high  in  carbonates  and 
chlorides  and  low  in  sulphates.  The  analysis  thus  indi- 
cated a  decided  bottom  water.  Accordingly,  the  extreme 
bottom  sand  was  plugged  off  by  ripping  the  casing  and 
filling  the  hole  with  cement  up  to  the  base  of  the  next 
sand  (2,620  ft.).  The  cement  was  allowed  to  set  for 
eight  days  and  the  well  again  put  to  producing.  The 
well  then   made  80  bbl.  of  oil  per  day  and   1   bbl.   of 


water.  In  this  case,  the  analysis  indicated  the  source 
of  the  water  without  mechanical  tests,  and  the  repair 
work  was  done  immediately. 

Example  3 — The  following  example  (see  Fig.  2) 
shows  the  use  of  water  analyses  in  a  well  being  drilled 
to  test  the  different  sands.  The  history  of  the  work 
on  this  well  is  given  in  considerable  detail  to  illustrate 
the  care  exercised  in  ascertaining  the  contents  of  each 
sand.  The  pui-pose  of  the  tests  was  to  discover  a  new 
oil  sand  that  might  have  been  overlooked  in  the  drilling 
of  other  wells. 

On  the  left-hand  side  of  Fig.  2,  the  work  on  the 
well  is  shown  graphically  in  progressive  stages.  This 
sketch  shows  the  relationship  between  the  depth  of  the 
hole  and  the  possible  source  of  the  water  at  the  time 
any  sample  was  collected.  The  per  cent  of  reacting 
values  of  the  radical  in  different  waters  is  shown  at  the 
right  of  the  sketch,  where  they  are  recorded  opposite 
the  sand  in  which  they  occur.  It  is  clear  from  these 
figures  that  the  waters  are  distinctly  different. 

The  10-in.  casing  was  cemented  at  2,071  ft.  The 
cement  was  allowed  to  set,  and  a  pocket  was  drilled 
sevei-al  feet  below  the  casing  shoe,  after  which  the 
hole  was  bailed  dry,  and  stood  so  for  several  hours, 
proving  the  water  string  was  not  leaking.  This  is 
indicated  in  the  explanation  on  Fig.  2  by  "W.  S.  0.," 
meaning  water  shut-off. 

Drilling  proceeded  to  a  depth  of  2,110  ft.,  and  a 
bailing  test  was  made  to  test  out  the  sand  at  2,095  to 
2,105  ft.  It  was  not  possible  to  bail  sulphur  water 
below  1,340  ft.  from  the  surface,  thereby  proving  a 
large  volume  of  water  in  the  sand  at  2,095  to  2,105  ft. 
A  sample  of  water  was  taken  for  analysis,  and  it  showed 
the  following  reacting  values  in  per  cent:  SO,,  28; 
CI,  10;  CO,,  12;  S,  0;  which  were  characteristic  of  a 
top  water  in  this  field. 

The  well  was  deepened  to  2,215  ft.,  and  a  pumping 
test  was  made  after  landing  the  8i-in.  casing  at  2,207 
ft.,  with  119  ft.  of  shop-perforated  pipe  on  the  bottom. 
The  well  pumped  1,080  bbl.  of  sulphur  water  and  no 
oil  in  four  days. 

It  was  next  decided  to  shut  off  the  water.  The  hole 
was  deepened  to  2,229  ft.,  in  order  to  free  the  8J-in. 
casing,  which  was  pulled  and  a  cement  plug  put  in  from 
2,229  to  2,158  ft.,  after  which  the  8i-in.  casing  was 
landed  at  2,156  ft.  and  cemented.  After  the  cement  had 
set,  a  pocket  was  drilled,  and  a  bailing  test  was  made  on 
the  8i-in.  casing.  The  test  was  satisfactory  and  proved 
that  the  upper  water  had  been  shut  off. 

In  an  effort  to  test  the  sand  2,168  to  2,214  ft.,  the 
cement  plug  was  drilled  out  to  2,195  ft.,  after  which 
the  6i-in.  casing  was  landed  at  2,185  ft.  and  the  well 
was  bailed.  The  sand,  the  top  of  which  was  at  2,168 
ft.,  showed  an  enormous  quantity  of  water,  an  analysis 
giving  the  following  reacting  values  in  per  cent:  SO,. 
1 ;  CI,  5 ;  COy  29 ;  S,  14.  A  glance  at  Fig.  2  will  show 
that  this  water  was  entirely  different  from  that  in  the 
sand  at  2,095  to  2,105  ft. 

The  company  expected  oil  production  from  the  sand 
at  2,168  to  2,214  ft.,  and  felt  that  possibly  there  was 
a  leak  in  the  8J-in.  casing.  The  water  analyses  indi- 
cated a  new  water  sand,  but  at  this  time  the  company 
was  starting  water  analyses  work,  and  so  far  chemical 
analyses  had  not  demonstrated  their  reliability.  To 
check  the  suspicion  of  water  breaking  around  the  8i-in. 
casing,  it  was  decided  to  plug  back  up  and  test  this 
string  again.     In  the  meantime  sand  heaved  into  the 


980 


Engineering    and    Mining    Journal 


Vol.  109,  No.  17 


hole.     This  was  cleaned  out  to  2,175  ft.,  and  a  cement 
plug  was  put  in  between  2,175  ft.  and  2,159  ft.;  that  is, 
the  top  of  the  plug  was  three  feet  below  the  bottom  of 
the  8^-in.  casing.    The  well  was  again  bailed  dry,  which 
proved  that  the  water  was  not  coming  in  around  the 
8}-in.    casing   and   that   the    indications    of   the   water 
analyses  of  a  new  water  in  the  sand  at  2,168  to  2,214  ft 
were  correct.    The  plugging  job  could  have  been  avoided 
if  the  company  had  used  the  results  of  water  analyses. 
The  well,  when  2,159   ft.   deep,   made  about  24  bbl. 
of   water  per   day,   but   when   the   hole   was   2,175   ft. 
deep  it  was  not  possible  to  bail  the  water  down.     The 
well  was  cleaned  out  to  2,178  ft.,  and  the  water  imme- 
diately rushed  in.     It  could  not  be  lowered  over  200  ft. 
by  hard  bailing,  again  proving  that  the  water  was  com- 
ing from  the  sand  whose  ton  was  at  2,168  ft.    The  well 
was  deepened  to  2,235  ft.    The  63-in.  casing  was  landed 
and  cemented  at  2,232  ft.,  in  order  to  test  out  the  sand 
whose  top  was  at  2,232  ft.     After  the  cement  had  set, 
a  pocket  was  drilled  four  feet  below  the  casing  shoe  and 
the  well  was  bailed  dry.     It  made  practically  no  water 
when  allowed  to  stand  nineteen  hours,  thereby  proving 
that  the  water  was  shut  off  by  the  6? -in.  casing.     The 
well  was  deepened  to  2,290  ft.,  and  a  bailing  test  was 
made  on  the  sand  at  2,232  to  2,255  ft.    Part  of  this  sand 
made  approximately  200  bbl.  of  water  in  twenty-four 
hours.  It  was  not  at  the  extreme  top  of  the  sand,  because 
the  well  was  bailed  dry  after  drilling  to  2,236  ft.  A  sample 
was  collected,  whose  analysis  showed  the  following  re- 
acting values  in  per  cent:    So.,  0;  CI,  12;  CO,,  34;  S,  4. 
A  glance  at  the  percentage  figures  at  the  right  hand 
side  of  Fig.  2  shows  this  water  to  be  distinctly  different 
from  the  two  described  before. 

Additional  work  was  done  in  completing  the  well,  but 
its  history  is  reviewed  only  to  the  point  necessary  to 
bring  out  the  application  of  water  analyses.  The  drill- 
ers reported  oil  showings  in  the  sand  at  2,168  to  2,214 
ft.,  and,  as  a  matter  of  fact,  the  sand  produced  nothing 
but  sulphur  water  when  bailed  vigorously. 

The  Shell  Co.  of  California,  according  to  my  knowl- 
edge, has  used  the  results  of  water  analyses  in  at  least 
eighteen  wells  to  indicate  the  source  of  the  water  coming 
into  the  wells.  It  is  difficult  to  express  the  value  of  this 
work  in  dollars,  but  when  the  amount  of  oil  that  would 
have  been  lost  if  the  water  problem  had  not  been  solved 
is  considered,  it  has  meant  thousands,  if  not  hundreds 
of  thousands,  of  dollars  to  that  company.  In  operating 
expenses  alone  the  use  of  the  chemical  analyses  of  waters 
has  saved  the  company  thousands  of  dollars,  because, 
when  any  oil  well  starts  to  make  water,  a  water  analysis 
can  be  made,  and  this  will  indicate  the  source  of  the 
water.  Repair  work  can  start  without  the  delay  and 
expense  of  testing.  When  it  is  edge  water,  the  com- 
pany does  not  waste  time  making  expensive  tests  for  top 
and  bottom  water. 

Application  of  Water  Analyses  in  Gulf 
Coast  Oil  Fields 
I  understand  that  one  of  the  large  oil  companies  in 
the  Gulf  Coast  oil  fields  has  accomplished  successful 
results  by  the  use  of  chemical  analyses  of  waters.  An 
example  of  this  work  is  given.  A  well  that  was  per- 
forated in  two  sands  made  water.  A  chemical  analysis 
of  the  water  showed  it  to  be  coming  from  the  top  sand. 
The  top  sand  was  shut  off  by  means  of  a  packer  set  on 
the  tubing  below  the  top  perforations  The  packer  filled 
the  annular  space  between  the  inside  of  the  casing  and 
the  outside  of  the  tubing.    Following  the  setting  of  the 


packer,  the  well  started  flowing  oil  from  the  lower  sand. 
This  is  but  one  of  the  several  successful  results  accom- 
plished in  this  particular  work.  Some  of  the  wells  came 
in  flowing  as  high  as  1,000  or  more  barrels  of  oil  per 
day  after  corrective  measures  were  taken,  which  had 
been  suggested  by  the  use  of  water  analyses. 

General  Suggestions  for  the  Use  of  Water 
Analyses 

Collection  of  Samples  of  Water — A  sample  of  water 
for  analysis  is  of  no  value  unless  it  is  representative  of 
the  water  found  in  the  sand.  The  samples  to  be  analysed 
should  not  be  mixed  with  drilling  water.  A  sample  is 
of  little  value  where  several  water-bearing  sands  are 
exposed  in  the  hole.  At  the  start  of  the  work,  the  engi- 
neer should  collect  samples  of  unmixed  waters  from  each 
sand,  if  possible,  so  that  he  may  know  the  properties  of 
the  waters  in  definite  water  sands. 

Where  a  producing  well  has  made  water  for  some  time, 
an  accurate  sample  may  be  obtained  from  the  flow  tank 
or  sump,  as  other  water  has  been  flushed  out.  If  the 
well  has  iust  started  to  make  water,  and  other  water 
has  been  in  the  tanks,  it  is  best  to  take  a  sample  from 
the  lead  line. 

In  drilling  wells,  the  engineer  should  take  everv  opnor- 
tunity  to  get  a  true  sample  of  water  from  a  sand.  This 
can  often  be  accomplished  by  the  collection  of  a  sample 
from  the  first  porous  formation  encountered  by  the  drill 
below  the  casing  shoe.  If  the  first  sand  does  not  yield 
water,  a  sample  can  be  collected  in  a  lower  horizon.  All 
drilling  water  should  be  bailed  out  before  the  sample 
is  taken,  and  a  sample  should  be  taken  from  the  bailer 
after  it  has  been  run  to  the  bottom. 

How  Water  Analyses  Are  Used. — After  a  sample  is 
collected  and  a  chemical  analysis  made,  the  engineer 
should  interpret  the  analysis  according  to  Dr.  Palmer's 
method.  If  there  are  several  analyses,  a  tabulation 
should  be  made  of  the  properties  of  the  waters  in  known 
sands  and  of  the  distances  of  these  sands  from  the 
marker.  Then,  when  a  well  starts  to  make  water,  the 
source  can  be  determined  by  comparison  of  the  water's 
chemical  properties  with  those  in  the  tabulation.  The 
use  of  water  analyses  is,  therefore,  a  matter  of  com- 
parison. 

Each  Field  a  Seimrafe  Problem. — The  waters  of  each 
oil  field  are  chemically  different  from  those  of  another 
field.  In  Coalinga,  Cal.,  I  used  both  the  properties  of 
reaction  and  the  character  formula  for  comparing  dif- 
ferent waters. 

Near  reported  that  the  content  of  solids  in  the  top 
waters  of  the  Augusta  field  (Kansas)  averaged  four  or 
five  times  that  in  the  bottom  waters,  and,  in  fact,  so 
marked  was  the  difference  in  specific  gravitj'  that  Lewis* 
suggested  that  a  hydrometer  might  be  used  to  distin- 
guish between  these  waters.  Rogers"  discussed  the 
difference  between  Mid-Continent  and  California  oil-field 
waters.  The  engineer  will  find  certain  distinguishing 
features  in  the  chemical  analyses  of  waters  which  will 
serve  to  identify  the  waters  in  one  sand  from  those  in 
another. 

The  character  formula,  as  well  as  the  properties  of 
reaction,  must  often  be  considered  in  comparing  differ- 
ent waters.    This  was  brought  out  by  my  experience  in 

«Xenl,  R.  O.,  "Petroleum  Hydrology  Applied  to  MId-Contlnent 
Field"  :  Am.  Inst.  MIn.  Eng..  Feb..  1919,  p.  3-4. 

"Lewis,  J.  O.,  chief  petroleum  technologist.  Bureau  of  Mines. 

'"RoKcrs,  G.  Sherburne,  "Discussion  on  Petroleum  Hydrology 
.\pplipa  to  Mid-Continent  Field,"  by  R  O.  Neal:  Am.  Inst  Mln. 
Eng.,   March.   1919. 
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Coalinga,  Cal.  The  top  waters  were  low  in  chlorides 
but  high  in  sulphates.  Thus,  top  waters  would  have  a 
high  primary  salinity  percentage.  Bottom  waters  were 
practically  free  of  sulphates  but  high  in  chlorides.  The 
high  chloride  content  gave  bottom  waters  a  high  primary 
salinity.  Hence,  both  top  and  bottom  waters  had  a  high 
primary  salinity  percentage,  but  a  glance  at  the  char- 
acter formula  readily  told  which  was  a  top  and  which  a 
bottom  water. 

Fo7-m  for  Computations. — The  use  of  a  chemical 
analysis  of  water  necessitates  its  interpretation  accord- 
ing to  Palmer's  method.     This  computation  can  be  done 
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3.       FORM    FOR    COMPUTING    WATER    ANALYSIS    AS 
REPORTEaj    BY    THE    AJSTAiYST    TO    PALMER'S 
METHOD  OF  INTERPRETATION 


more  easily  on  a  form  after  Fig.  3.  A  form  can  be 
drawn  up,  8i  in.  by  11  in.,  on  which  are  printed  the 
factors,  formulas,  and  other  data  which  are  shown  in 
Fig.  3.  The  figure  represents  the  computations  of  an 
analysis.  After  the  computations,  the  sheet  can  be  filed 
for  future  reference. 
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OiljPossibilities  in  San  Diego  County,  Cal. 

The  region  around  San  Diego,  Cal,  was  recently 
examined  by  William  S.  W.  Kew,  of  the  U.  S.  Geo- 
logical Sui-vey,  who  is  of  opinion  that  San  Diego  County 
is  not  a  favorable  place  in  which  to  drill  test  wells  for 
oil.  The  reasons  for  this  opinion  are:  (1)  The  prin- 
cipal formations  that  furnish  oil  elsewhere  in  Cali- 
fornia are  not  found  in  San  Diego  County;  (2)  the 
Upper  Cretaceous  strata,  which  probably  constitutes 
a  large  part  of  the  sedimentary  beds  at  San  Diego,  are 
not  commercially  productive  in  other  parts  of  Califor- 
nia, and  there  is  nothing  to  indicate  that  they  will  be 
productive  in  the  southern  part  of  the  state;  (3)  the 
Eocene  strata,  though  of  the  same  age  as  the  oil-bear- 
ing strata  in  other  parts  of  California,  do  not  appear 
to  contain  oil  here.  As  far  as  known,  no  structural 
features  that  are  favorable  to  the  accumulation  of  oil, 
such  as  anticlines,  have  been  discovered  in  San  Diego 
County.  As  the  strata  dip  very  gently,  and  at  many 
places  lie  nearly  flat,  careful  geologic  work  would  be 
necessary  to  locate  these  structural  features. 

If  drilling  is  continued  near  San  Diego,  the  structure 
should  be  carefully  studied  to  determine  the  most  ad- 
vantageous places  for  sinking  wells  to  test  the  oil  sands 
that  are  reported  to  have  been  penetrated  in  previous 
tests. 


Current  Bibliography  of  Petroleum  and 
Allied  Substances 

A  useful  summary  of  recent  articles  on  petroleum  and 
allied  substances  has  been  compiled  by  E.  H.  Burroughs 
and  appears  as  a  part  of  the  "Monthly  Reports  of  Inves- 
tigations" by  the  U.  S.  Bureau  of  Mines  for  March, 
1920.  The  bibliography  is  classified  under  history; 
geology  and  origin;  development  and  production; 
patents;  transportation,  storage,  and  distribution;  prop- 
erties and  their  determination;  refining  and  refineries; 
utilization,  legislation,  and  legal  regulations;  statistics; 
economics  and  nomenclature.  A  short  descriptive  para- 
graph is  included  under  each  article  listed. 


Barnes-King  To  Prospect  for  Oil 

At  a  recent  meeting  of  the  directoi's  of  the  Barnes- 
King  Development  Co.,  of  Butte,  Mont.,  the  company's 
officials  decided  to  embark  in  a  moderate  way  in  the 
oil-prospecting  business  and  bought  a  number  of  shares 
of  stock  in  an  oil  company  operating  in  Fergus  County, 
Mont.  The  result  of  the  purchase  will  be  to  provide 
the  oil  company  with  suflicient  funds  to  enable  it  to 
continue  its  present  campaign  of  development. 
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News  From  the  Oil  Fields 


The   Peace   River   Field 

Summary  of  Work  and  Results  to  Date 
in  New  Canadian  Oil  District 

In  response  to  many  inquiries  as  to 
the  oil  situation  in  that  field,  the  Peace 
River  Oil  and  Development  Committee 
repoi-ts  as  follows. 

McArthur  Well  No.  1 — Situated  about 
ten  miles  down  the  river.  Started  oper- 
ations in  the  fall  of  191.5.  Oil  was 
struck  in  1916,  and  later  a  strong  flow 
of  water  caused  the  well  to  be  aband- 
oned. McArthur  Well  No.  2 — One  mile 
up-stream  from  No.  1.  A  larper  flow 
of  oil  was  struck  and  gas  to  the  extent 
of  l,.'iOO,000  cu.ft.  per  day.  As  much  as 
■500  ft.  of  oil  was  in  the  casing  of  the 
well.  The  company  decided  to  prove  the 
field  by  going  deeper,  but  encountered 
such  a  strong  flow  of  water  that  the 
well  had  to  be  abandoned. 

Tar  Island  Oil  &  Gas  Co.  Ltd.— 
Started  operations  in  the  spring  of  1918 
on  opposite  side  of  the  river  from  Mc- 
Arthur No.  2,  and  struck  oil  in  en- 
couraging quantities,  the  oil  being  de- 
posited in  pools  around  the  well.  On 
going  deeper,  water  was  encountered, 
but  was  successfully  shut  off.  At  a 
depth  of  about  1,200  ft.  the  tools  be- 
came stuck  in  the  well  and  could  not  be 
extricated. 

Among  other  wells  in  the  course  of 
being  drilled  are  the  following:  The 
Albersas — Down  1,000  ft.,  and  stated  to 
have  struck  a  good  showing  of  oil. 
Work  is  being  continued.  Consolidated 
Oil  Co. — Started  a  well  and  drilled  down 
to  1,100  ft.,  when  work  was  discon- 
tinued on  account  of  difficulties  with  the 
drilling  contractor.  Community  Oil  Co. 
— Is  in  the  field  and  has  made  a  good 
start;  work  will  be  continued  during  the 
summer.  Northern  Pacific  Co. — Has 
also  made  a  good  start  and  will  con- 
tinue during  the  summer;  Williams  Oil 
Co. — Now  operating. 


New   Argentine-Chilean   Petro- 
leum Company 

A  new  petroleum  company  has  been 
organized  in  Santiago  under  the  pro- 
visional title  of  the  Compania  Inicial 
de  Petroleo  de  Mendoza,  says  Trade 
Commissioner  Schurz  in  Commerce 
Reports  of  April  8,  1920.  The  capital 
stock  of  the  company  amounts  to  300,- 
000  Argentine  pesos,  about  half  of 
which  is  held  by  the  president  of  the 
company,  an  Argentinian,  and  the  re- 
mainder by  Chileans.  The  field  to  be 
worked  is  located  in  the  Province  of 
Mendoza,  near  the  boundary  of 
Neuquen,  about  120  miles  from  the 
Western  Argentine  Railway  at  Colonia 
Alvear.  The  oil  found  there  is  de- 
clared to  be  of  much  higher  grade  than 
that  of  Commodore  Rivadavia;  and  if 
this  proves  to  be  the  case,  the  capital 
stock  will  be  increased. 


Report  of   California  Petroleum 
Corporation 

The  California  Petroleum  Corpora- 
tion's report  for  1919  presents  the  fol- 
lowing summary  of  its  own  operations 
as  well  as  its  subsidiary  companies: 

1919 

Oro.ss   e.irnings $4,621,654 

Deduct : 

Operating:  expenses 1,492.943 

r.oiul    interest    antl    minority 

proportioix  of  earnings.  .  .  .         104,583 
Depreciation  and  depletion..         776.866 

Lcsses  written  off 719,617 

Reserve  for   income  and  ex- 
cess profits  taxes 250,000 

Xet  profit  for  year $1,277,644 

After  making  all  of  the  above  deduc- 
tions this  profit  was  equivalent  to  10. .53 
per  cent  on  the  average  outstanding 
preferred  stock,  as  compared  with  10.71 
per  cent  in  1918.  The  gross  earnings 
showed  an  increase  of  $467,300,  but  this 
gain  was  more  than  offset  by  the  in- 
crease in  the  operating  expenses  and 
the  losses  charged  off. 

During  the  yean  the  company  ex- 
pended on  new  wells  on  the  various 
properties,  $689,513.  Expenditures 
have  also  been  made  for  new  tools, 
$106,080;  power  plants,  $65,714,  and 
other  miscellaneous  improvements,  $59,- 
154.  There  has  also  been  expended 
$69,988  in  the  acquisition  of  new  leases 
in  prospective  oil  territory.  Twenty- 
six  new  wells  were  completed  and 
brought  in  during  1919  on  the  various 
properties,  at  a  total  cost  of  $674,970, 
or  an  average  of  $25,960  per  well.  The 
policy  of  charging  the  incidental  drill- 
ing costs  of  the  new  wells  to  operating 
expense,  as  instituted  in  1918,  is  still 
in  operation,  so  that  figures  shown 
above  applying  to  cost  of  new  wells  do 
not  represent  their  actual  total  cost. 
The  total  net  production  of  oil  during 
1919  was  3,343,449  bbl.,  of  which  145,- 
129  bbl.  was  produced  from  properties 
in  the  hands  of  the  U.  S.  Receiver  and 
82,844  bbl.  belonged  to  various  lessors. 
Total  producing  wells  were  190.  Total 
sales  amounted  to  3,299,339  bbl.,  of  a 
revenue  producing  value  of  $4,178,663. 


Texas  Oil  Fields 

Home  Oil  Refining  Co.  Reported  Sold — 
New  Refinery  on  Neches  River 

The  Home  Oil  Refining  Co.,  which 
was  placed  in  the  hands  of  a  receiver 
two  months  ago,  has  been  sold  to  the 
Anglo-American  Oil  Co.,  of  London,  ac- 
cording to  a  report  from  Fort  Worth. 
The  sum  involved  is  said  to  be  $30,000,- 
000. 

The  Magnolia  Petroleum  Co.  is  plan- 
ning to  build  a  second  refinery  on  the 
Neches  River,  about  three  miles  north 
of  the  present  refinery  and  nine  miles 
from  Beaumont.  A  railroad  spur  has 
already  been  built  to  the  site,  and  700 
acres  are  being  cleared.  The  new  plant 
will  handle  Mexican  crude  exclusively. 


Standard  Oil  of  New  Jersey  In- 
creases Preferred  Stock 

Plans  have  been  consummated  by  the 
Standard  Oil  of  New  Jersey  for  an  in- 
crease in  authorized  preferred  stock 
from  $100,000,000  to  $200,000,000.  Ac- 
cording to  W.  C.  Teagle,  the  president 
of  the  company:  "The  proceeds  of  the 
present  issue  will  be  used  to  acquire  oil 
lands,  to  enlarge  and  improve  refining 
and  distributing  facilities,  to  pay  for 
tank  steamers  under  construction,  and 
to  provide  additional  working  capital. 
It  is  expected  that  the  present  issue  of 
preferred  stock  will  be  sufficient,  taken 
with  surplus  earnings,  to  provide  the 
company  with  new  capital  for  1920  and 
1921. 


Anglo-Persian  Oil  Co.  Builds 
New  Refinery  in  Wales 

The  Anglo-Persian  Oil  Co.  is  erect- 
ing large  refineries  and  storage  tanks 
at  Skewen,  five  miles  from  Swansea, 
with  the  object  of  making  this  the  dis- 
tributing center  for  the  west  of  Eng- 
land, says  the  American  Chamber  of 
Commerce  in  London. 

The  cnide  oil  will  arrive  at  Swansea 
Port  from  the  Persian  oil  ports  in  the 
company's  own  tank  steamers,  will  be 
pumped  direct  from  the  steamer  to  the 
refineries,  and  thence  back  again  for 
distribution  after  treatment. 

The  site  chosen  covers  400  acres,  and 
hundreds  of  workers,  cottages,  a  rail- 
way station,  a  model  hospital,  supply 
stores  and  canteens  will  be  built  The 
total  cost  is  estimated  at  £7,000,000 
sterling. 


Data  Schedules  for  Oil  and  Gas 
Producers 

A  questionnaire,  known  as  Form  O. 
Treasury  Department,  Bureau  of  Inter- 
nal Revenue,  has  just  been  issued.  In- 
structions state  that  complete  data  as 
outlined  in  the  foi'm  should  be  sub- 
mitted by  every  oil  and  gas  producer 
for  each  producing  property.  The 
questionnaire  is  divided  into  the  follow- 
ing major  divisions:  Schedule  I,  cost 
of  property  as  at  date  of  acquisition; 
Schedule  II,  valuation  of  property  for 
any  purpose  other  than  for  discovery: 
Schedule  III,  revaluation  on  account  of 
discovery;  Schedule  IV,  land.  well,  and 
production  data;  Schedule  V,  depletion; 
Schedule  VI,  physical  property;  Sched- 
ule VII,  sale  of  capital  assets. 


Operations  on  the  oil  properties  of 
the  Nipissing  Mines  Co.  in  Texas  have 
been  interrupted  by  a  cyclone,  which 
blew  down  the  drilling  apparatus  at  the 
second  well,  leaving  the  drilling  tools 
in  the  hole.  The  first  well  is  down 
2,850  ft.  at  present. 
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The  Mining  News 


A.    H.    Hubbell.  News    Editor 


Diamonds  in  Arkansas 


Discovered  in  1906,  2,000  Gem  Stones  Have  Been  Found  to  Date — Owners  Erecting  Washing 

Plant  and  Prepared  To  Spend  Quarter  Million  in  Sampling 

Property  on  Large  Scale 

By  Samuel  W.  Reyburn  and  Stanley  H.  Zimmerman 

■Written  exclusively  for  Engineei-ing  and  Mining  Journal 


rHE  diamonds  found  m  Arkansas 
have  their  origin  in  a  "pipe"  of 
peridotite  under  geological  conditions 
sim/Har,  as  far  as  knoicn,  to  those  ex- 
isting in  the  South  African  fields.  The 
test  proposed,  for  which  the  washing 
plant  is  being  built,  is  to  determine  con- 
clusively whether  the  stones  are  pres- 
ent in  commercial  quantity  or  are 
simply  geological  "freaks."  Samuel  W. 
Reyburn,  president  of  the  Arkansas 
Diamond  Corporation,  is  prominent  in 
business  circles  in  Arkansas  and  New 
York  City. — Editor. 

In  an  occurrence  of  peridotite  in  Pike 
County,  Ark.,  more  than  2,000  diamonds 
have  been  found.  This  igneous  rock, 
or  "pipe,"  as  it  is  called,  is  similar  in 
its  geological  characteristics  to  such  oc- 
currences in  South  Africa.  Control  of 
the  property  has  been  acquired  by  the 
Arkansas  Diamond  Corporation  of  Vir- 
ginia, with  an  authorized  capital  of 
$10,000,000.  The  company,  under  the 
supervision  of  its  chief  engineer,  S.  H. 
Zimmerman,  has  planned  and  is  now 
installing  on  the  site  a  mill  capable  of 
handling  about  250  wet  tons  of  perido- 
tite a  day  to  test  the  value  of  the  prop- 
erty thoroughly. 

The  location  as  regards  coal,  fuel  oil, 
lumber  and  other  Ijuilding  materials 
and  transportation  is  advantageous  for 
mining  operations.  The  available  local 
labor  supplj'  is  not  trained  for  this  kind 
of  work,  but  the  company  has  the  good 
will  of  the  community,  and  labor  has 
shown  a  fine  spirit  in  the  work  thus  far 
accomplished. 

The  diamonds  that  have  been  re- 
covered average  in  weight  a  little  less 
than  half  a  carat,  but  the  largest  one 
weighed  18i  carats.  Many  of  the  stones 
are  of  the  finest  quality.  Of  the  few 
that  have  been  cut,  splendid  results  are 
shown. 

Among  those  who  have  visited  the 
area  are:  Dr.  J.  C.  Branner,  now  of  Le- 
land  Stanford  University,  who,  as  state 
geologist,  surveyed  and  reported  on  it 
in  1890;  Dr.  Henry  S.  Washington,  con- 
sulting geologist  of  New  York,  who  re- 
ported on  the  property  in  1907;  Dr. 
George  F.  Kunz,  of  New  York,  a  gem 
expert  of  international  reputation,  who 
visited  the  property  at  his  own  expense, 
and,  as  a  result,  wrote  several  papers; 
and  John  T.  Fuller,  a  mining  engineer, 
former  manager  of  the  Du  Toit's  Pan 
Mine,  one  of  the  properties  of  the  De 


Beers  Consolidated  Mines,  Ltd.,  of  Kim- 
berley.  South  Africa. 

The  company  owns  in  fee  about  nine 
hundred  acres.  The  actual  diamond 
area  covers  approximately  sixty  acres. 
Titles  have  been  passed  by  competent 
lawyers.  The  "pipe"  is  two  and  a  half 
miles  from  the  tovm  of  Murfreesboro, 
Ark.,  county  seat  of  Pike  County.  It  is 
120  miles  from  Little  Rock,  the  state 
capital  and  nearest  large  city.  Fairly 
good  roads,  capable  of  taking  a  heavy 
traffic  most  of  the  year,  run  to  Mur- 
freesboro and  thence  to  Nor^'elle,  Si 
miles   from   the   mine;   to   Delight,   16 J 


The  occurrence  of  the  igneous  rock, 
later  recognized  as  peridotite,  at  this 
point  was  first  noted  by  a  geologist  by 
the  name  of  Ovv'en  in  1842.  To  a  lay- 
man, peridotite  has  somewhat  the  ap- 
peai-ance  of  granite,  but  whereas  gran- 
ite has  a  high  degree  of  resistance  to 
the  elements,  peridotite  generally  is 
very  susceptible  and  disintegi-ates 
quickly  when  exposed  to  the  expansions 
and  contractions  of  heat  and  cold  with 
varying  degrees  of  moisture. 

It  was  not  until  about  thirty-five 
years  after  this  occurrence  was  noted 
that  many  scientists  agreed  that  peri- 


WASHIXG  PLANT  OF  250  TONS'  CAPACITY  NOW  UNDER  CONSTRUCTION  BY 

ARKANSAS  DIAMOND  CORPORATION  FOR  PURPOSE  OF  TESTING 

PROPERTY  NEAR  MURFREESBORO.   ARK. 


miles  from  the  mine,  and  Cooley's  Cross- 
ing, 9  miles  from  the  mine.  At  each  of 
these  points,  connection  can  be  had  with 
a  branch  line  of  the  St.  Louis,  Iron 
Mountain  &  Southern  R.R.  The  nearest 
point  on  the  main  line  of  this  road  is  at 
Prescott,  95  miles  from  Little  Rock. 

Direct  rail  connection  may  also  be  had 
with  the  new  Memphis,  Paris  &  Gulf 
R.R.,  running  from  Nashville,  Ark.,  to 
Murfreesboro,  connecting  with  the  main 
line  of  the  Kansas  City  Southern  at 
Ashdown,  Ark.,  40  miles  southwest  of 
Murfreesboro. 

The  highest  point  on  the  diamond 
property  is  420  ft.  above  sea  level.  The 
country  is  rolling  and  wooded.  The 
land,  especially  in  the  bottoms,  's  fer- 
tile,  and   the  climate  healthy. 


dotite  was  the  matrix  of  the  diamond. 
In  1890  Dr.  Branner  visited  the  prop- 
erty and  identified  the  rock  as  perido- 
tite, but  found  no  diamonds. 

In  August,  1906,  John  Huddleston,  a 
farmer  who  had  purchased  the  prop- 
erty several  years  before,  found  two 
small  diamonds.  He  had  them  sent  to 
Charles  S.  Stifft,  a  jeweler  at  Little 
Rock,  Ark.  Mr.  Stifft  associated  with 
him  A.  D.  Cohn,  a  merchant;  Samuel 
W.  Reyburn,  a  banker,  both  of  Little 
Rock,  and  J.  C.  Pinnix,  a  lawyer  of 
Murfreesboro,  Ark.  These  gentlemen 
secured  an  option  on  the  property  and 
determined  to  try  to  develop  a  mine. 
They  first  called  upon  Dr.  Kunz,  who 
passed  on  the  genuineness  of  the  dia- 
monds, but  declined  to  take  a  retainer 
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and  recommended  Dr.  Henry  S.  Wash- 
ington as  a  geologist  to  pass  upon  the 
matter.  Dr.  Washington  made  several 
trips  to  the  property  and  had  consid- 
erable testing  work  done,  during  which 
time  a  large  number  of  diamonds  were 
found.  On  Oct.  30,  1907,  he  made  a  re- 
port showing  it  to  be  his  conclusion 
that  this  occurrence  of  peridotite  con- 
tained diamonds,  and  that  they  were 
probably  there  in  paying  quantities. 

The  original  owners  made  several  in- 
effectual efforts  to  get  American  cap- 
ital to  test  and  develop  the  property 
thoroughly.  Their  confidence  in  its  fu- 
ture led  them  to  expect  capital  to  ren- 
der its  aid  in  return  for  a  small  in- 
terest. This,  and  the  fact  that  Ameri- 
can investors  were  inexperienced  in 
testing  diamond  property,  delayed  de- 
velopment. In  1910,  partners  in  a 
London  banking  firm  visited  the  prop- 
erty and  offered  to  finance  it,  but  in- 
sisted upon  the  control  of  the  project. 


Diamonds  amounting  to  37,500  carats 
weigh  about  16i  lb.  or  less  than  two 
quarts  by  volume.  The  rock  or  clay 
from  which  this  small  amount  of  stones 
would  be  extracted  represents  a  volume 
that  would  fill  2,400  of  the  largest  coal 
cars,  or  48  trains  of  material. 

The  mills  treating  a  1  per  cent  cop- 
per ore  are  required  to  extract  20  lb. 
of  copper  from  2,000  lb.  of  rock,  or  1 
lb.  in  100  lb.  of  rock.  A  mill  treating 
a  1  oz.  gold  ore  handles  24,000  lb.  of 
rock  for  1  lb.  of  gold.  But  a  diamond- 
washing  plant  must  treat  14,500,000  lb. 
to  extract  1  lb.  of  diamonds  (this,  of 
course,  varies  with  the  richness  of  the 
ground). 

As  stated  before,  this  area  of  igneous 
rock  was  known  to  geologists  as  far 
back  as  1842,  but  the  rock  was  not 
recognized  as  peridotite  until  about 
1889,  when  it  was  reported  on  by  J.  C. 
Branner  and  R.  H.  Brackett".  "  Since 
then  several  have  written  on  the  geol- 


A  H.VRDINGE  Mil. 


IS  ALREADY  INST.^LLED  AT  PL.\NT  OF  ARKAXS.A.S 
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In  the  summer  of  1919  the  owners 
succeeded  in  interesting  a  number  of 
their  friends,  chiefly  in  New  York,  who 
have  put  up  about  $250,000.  Engineers 
have  planned  and  are  now  erecting  a 
mill  for  the  purpose  of  washing  the 
decomposed  peridotite  and  clay,  of 
which  there  are  two  or  three  million 
tons  overlying  the  surface  of  the  "pipe," 
and  thoroughly  testing  the  peridotite 
in    place. 

Rat:o  of  Concentration  in  Diamond 
Washing  14,500,000  to  1 

To  illustrate  the  efficiency  with  which 
a  diamond-washing  plant  "must  be  op- 
erated, a  few  statistics  are  offered,  in 
which  diamonds  are  compared  with  gold 
and  copper.  From  this  comparison  it 
can  be  seen  that  there  exists  a  vast 
difl'erence  between  the  visible  results 
obtained  in  the  treatment  of  these  three 
elements. 

One  carat  of  diamonds  weighs  200 
niilligrams;  2,270  carats  weigh  one 
pound  avoirdupois  and  can  be  placed  in 
a  box  two  and  one  quarter  inches 
square. 


ogy  of  the  occurrence.  A  few  brief 
e.xcerpts  will  suffice  for  the  purpose  of 
this  article. 

In  this  region  the  rocks  are  appar- 
ently all  of  sedimentary  origin  except 
the  areas  of  peridotite,  of  which  there 
are  four  exposures.  The  sediments  be- 
long to  the  Ordovician,  Cai-boniferous, 
Cretaceous,  and  Quateniary  perio<ls. 
The  formafons  of  the  area  in  which 
the  peridotite  occurs  are  the  Trinity, 
of  the  Lower  Cretaceous,  and  the  Bin- 
gen  sand  of  the  Upper  Cretaceous.  The 
Trinity  consists  of  beds  of  marly  clay, 
sand,  gravel,  and  limestone.  The  Bin- 
gen  sand  consists  of  intercalated  beds 
of  sand,  clay,  and  gravel. 

It  is  thought  that  the  peridotite  pene- 
trated the  Trinity  formation,  which 
has  a  slight  dip  .south,  and  is  younger 
than  that  formation.  Considerable  met- 
amorphism  of  the  clays  from  the  Trin- 
ity has  resulted  in  a  semi-vitrified,  red- 
dish and  grayish  material,  extending  in 
many  places  several  feet  from  the  con- 

'•■Tlie    Peridotite  of   Pilte   Countv.    Arit."  : 
.4)11.   Jour.    Sci..   Vol.    38.    1889. 


tact,  the  plane  of  which  seems  to  dip 
at  a  high  angle.  There  is  no  evidence 
of  violence,  due  to  the  intrusion  of  the 
Igneous  rock,  and  it  came,  no  doubt, 
as  a  simple  and  quiet  flow. 

As  in  most  of  the  diamond  "pipes" 
of  South  Africa,  there  is  evidence  of 
several  intrusions  in  the  same  locality 
as  shown  by  the  dikes  of  peridotite 
traversing  the  principal  area,  which  are 
of  diff'erent  color  and  texture  from  the 
mam  body.  The  whole  exposed  area  is 
made  up  of  different  kinds  of  peridotite 
varying  from  a  thoroughly  disinte- 
grated soft  and  crumbly  earth  of  green, 
blue,  and  yellowish-brown  color  to  a 
dense,  tough,  dark-green,  porphjnitic 
rock  called  "hardebank,"  showing  no 
evidence  of  weathering  or  alteration. 
Specimens  of  the  latter  show  pheno- 
crysts  of  olivine  in  a  dense  brownish 
ground  mass,  consisting  of  the  usual 
minerals,  such  as  augite,  biotite,  perof- 
.<kite  and  magnetite  crystals,  together 
with  a  few  small  crystals  of  ilmenite 
and  gamet. 

Erosion  is  going  on  rapidly  over  the 
softer  portions  of  the  "pipe,"  and  the 
run-off  after  each  rainfall  carries  tons 
of  the  greenish-yellow  mud  toward  the 
liver.  About  75  per  cent  of  the  "pipe" 
is  covered  by  a  mantle  of  sticky  black 
residual  clay  derived  from  the" under- 
lying peridotite  and  vegetable  matter 
and  called  "gumbo"  locally,  which  va- 
ries from  a  few  inches  to  several  feet 
in  thickness.  Intermingled  with  the 
clay  are  large  quantities  of  water-worn 
pebbles  and  fragments  of  conglomerate 
derived  from  the  Bingen  sand.  Ex- 
amination of  this  surface  material  in- 
dicates the  possibility  and  probability 
of  a  concentration  of  diamonds,  as  it 
contains  a  concentration  of  the  highly 
unalterable  minerals  derived  from  the 
peridotite. 

The  "pipe"  is  nearly  circular  in 
shape,  having  a  diameter  of  roughly 
1,800  ft.  and  an  area  of  about  sixty 
acres.  Numerous  test  pits  have  been 
dug,  and  during  the  last  fourteen  years 
several  thousand  loads^  of  the  surface 
clay  and  gravels,  as  well  as  the  soft 
disintegrated  rock,  have  been  washed, 
from  which  many  diamonds  have  been 
recovered.  Owing  to  lack  of  proper 
facilities,  none  of  the  harder  portions 
of  the  peridotite  including  the  "harde- 
bank" were  tested.  This  "pipe,"  being 
similar  in  every  respect  to  the  "pipes" 
of  South  .Africa,  and  having  the  differ- 
ent varieties  of  peridotite,  will,  no 
doubt,  contain  lean  or  barren  portions 
with    varying   diamond    content. 

Testing  a  large  area  for  diamond 
content  is  in  many  respects  a  difficult 
problem,  which  is  not  often  encountered 
in  sampling  a  metalliferous  deposit. 
Taking,  for  example,  a  mine  yielding 
25  carats  per  hundred  loads,  or  1  carat 
per  load,  it  is  seen  that  the  value  re- 
covered after  treatment  is  only  a  mi- 
nute fraction  of  the  material  mined, 
being  in  fact  but  50  mg.  in  weight.  In 
other  words,  to  illustrate  more  clearly, 
it  may  be  stated  that  the  poorest  gold 

-The  KkkI  is  usetl  in  ilianiond  mrning 
in.steiid  of  the  ton  and  measures  16  cu.ft. 
and  weighs  approxiniatelv  1.600  lb. 
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ore  treated  on  the  Rand  yields  a  prod- 
uct several  hundred  times  greater  by 
weight  than  the  diamonds  recovered 
from  the  lowest-grade  diamond  deposit 
profitably  worked.  The  visible  results, 
therefore,  in  the  case  of  the  diamond 
are  not  so  certain  unless  a  large  ton- 
nage be  treated. 

From  the  above  it  becomes  evident 
that  the  sampling  and  testing  must  be 
done  on  a  large  scale,  involving  a  large 
tonnage.  To  accomplish  this  it  has 
been  decided  to  excavate  the  rock  from 
long  radial  trenches  traversing  the 
"pipe"  in  several  directions  and  con- 
verging at  a  point  close  to  the  mill 
site.  The  depth  of  these  trenches  will 
vary  with  the  topography,  but  will  av- 
erage 20  ft.,  and  the  width  will  depend 
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on  the  depth  and  method  of  excavation. 
The  broken  rock  will  be  removed,  after 
a  large  portion  of  a  trench  has  been 
blasted,  by  means  of  a  heavy  power 
scraper  operating  to  a  distance  of  1,200 
ft.  from  the  "pipe"  rim.  Holes  51  in.  in 
diameter  are  being  drilled  by  chum 
drill  and  blasted  by  30  per  cent  am- 
monia  dynamite  fired  by  electricity. 

Test  to  Be  Made  Calls  for  Milling 
Approximately  120,000  Tons 

Approximately  100,000  loads  of  the 
rock  and  50,000  loads  of  clay  will  be 
milled,  and,  as  there  is  practically  no 
limit  to  the  tonnage  of  rock  available, 
the  real  test  will  be  made  upon  the  rock, 
and  the  future  of  the  mine  will  depend 
upon  the  yield  of  diamonds  from  this 
source.  The  two  materials  to  be  treated 
are  of  an  entirely  different  nature,  one 
varying  in  character  from  a  soft  crum- 


crushing,  and  the  other  being  a  sticky 
clay  containing  a  large  percentage  of 
water-worn  gravels.  The  accompany- 
ing flow  sheet  will  make  clear  the  two 
methods   of  treatment. 

A  mill  is  nearing  completion  which 
will  be  capable  of  handling  300  loads 
of  material  per  nine-hour  day.  The 
mill  site  is  flat  and  approximately  on 
the  contact  or  rim  of  the  "pipe,"  thus 
enabling  the  power  scraper  to  excavate 
and  convey  the  broken  material  di- 
rectly to  the  ore  bin  by  means  of  an 
incline. 

Method  of  Rock  Treatment 
Outlined 

As  proposed  in  the  accompanying 
flow  sheet,  the  broken  rock  passes 
through  a  6-in. 
grizzly  at  the  top 
of  a  200-load  ore 
bin,  which  holds 
a  day's  storage. 
From  the  bin  the 
material  goes  to 
a  shaking  screen 
from  which  the 
oversize  passes 
to  a  No.  3  gyra- 
tory crusher 
crushing  to  2i  in. 
or  3  in.  The 
crushed  rock  to- 
gether with  the 
fines  from  the 
screen  then  goes 
to  an  8-ft.  Har- 
dinge  mill.  With 
the  exception  of 
the  "hardebank," 
all  the  rock  will 
crush  and  grind 
itself  mainly  by 
attrition,  thus  re- 
leasing the  dia- 
monds from  the 
rock  particles. 
Fine  grinding  is, 
of  covirse,  not 
necessary,  and  as 
coarse  a  d  i  s - 
charge  as  deemed 
advisable  to  re- 
lease all  the  dia- 
monds will  be  ele- 
standard    14-ft.    washing 
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The  washing  pan  is  of  the  usual  type 
common  to  the  South  African  fields 
and  was  designed  and  manufactured  in 
this  country  especially  for  this  mill. 
The  radial  arms  carrying  teeth  set  to  a 
spiral  revolve  slowly,  causing  the  teeth 
to  stir  the  "puddle,"  down  through 
which  the  diamonds  and  associated 
heavy  minerals  and  crystals  slowly 
settle  while  the  slimes  overflow  near 
the  center.  As  required,  the  concen- 
trates are  removed  from  time  to  time 
to  be  sized  in  trommels  before  being 
jigged.  These  concentrates  amount  to 
but  1  to  2  per  cent  of  the  original 
tonnage. 

Careful   sizing   is   essential   to  good 
jigging  of  diamonds,  and  especially  con- 
structed Harz  jigs  have  been  designed 
to   do   this   latter  work.     The   specific 
bly    earth    to    a    hard    rock,    requiring    gravity  of  the  diamond  is  about  3.54, 


and  that  of  its  associated  minerals  from 
2.0  to  4.8.  It  is  therefore  impossible 
to  make  a  clean  separation  of  the  dia- 
mond at  this  point  and  the  minerals 
ranging  from  3.25  to  4.8  together  with 
the  diamond  form  the  hutch  concen- 
trates. These  concentrates  form  from 
15  to  20  per  cent  of  the  washing-pan 
concentrates  or  only  20  per  cent  of  the 
original. 

The  final  concentration  of  the  dia- 
mond is  effected  on  a  specially  designed 
grease  table  made  in  this  country.  The 
carefully  sized  concentrates  from  the 
jigs  are  fed  to  the  grease  table  hopper 
and  run  automatically  over  the  greased 
plates  with  a  stream  of  water.  This 
machine  greatly  simplifies  the  final 
separation,  and  stones  as  small  as 
ninety  to  the  carat  may  be  recovered. 

Unusual  Method  Devised  to  Extract 
Diamonds  From  "Gumbo" 

The  extraction  of  the  diamond  from 
the  matrix  of  sticky  tenacious  clay  con- 
taining a  large  percentage  of  gravels 
presented  some  difficulty,  and  it  became 
necessary  to  devise  a  method  rather 
unusual  in  ore-dressing  practice. 

Work  carried  on  since  the  discovery 
of  diamonds  here  proved  it  to  be  im- 
possible by  methods  ordinarily  used  to 
disintegrate  and  break  up  the  clay  so 
thoroughly  that  all  of  the  diamonds 
would  be  readily  released.  Any  method 
of  washing  the  naturally  moist  clay 
failed  to  break  up  all  the  lumps,  and 
sticky  round  balls  of  clay  carrying  large 
pebbles  always  passed  over  into  the 
tailings. 

Recent  experiments  carried  out  on  a 
large  scale  have  shown  that  the  clay, 
when  thoroughly  dried  and  then  sub- 
jected to  washing,  absorbs  moisture 
rapidly  and  swells  to  almost  twice  its 
original  volume,  till  a  critical  point  is 
reached.  Beyond  this  point  the  lumps 
of  clay  slack  to  a  thin  mud  similar  to 
the  action  of  lime  when  slacking.  The 
charring  and  burning  of  the  vegetable 
matter  no  doubt  opens  pores  through 
which  the  water  enters,  thereby  wet- 
ting the  surfaces  of  the  grains  of  sand 
and  crystals  to  such  an  extent  that  the 
bond  is  broken  and  the  thin  mud  or 
paste  results.  The  diamonds  and  asso- 
ciated minerals  readily  settle  to  the 
bottom  of  the  pan,  and  the  concentrates 
from  this  point  on  are  separately 
treated  exactly  the  same  as  shown  in 
the  rock-treatment  flow  sheet.  The 
process  of  drying  vdll  be  accomplished 
by  a  6  x  50-ft.  direct-heat  rotary  drier, 
fired  either  by  coal  or  wood. 

Wood  Fuel  and  Water  Plentiful 

An  up-to-date  steam  power  plant  has 
been  installed,  consisting  of  a  250-hp. 
automatic  Atlas  engine,  to  which  steam 
is  supplied  from  two  150-hp.  return 
tubular  boilers  at  125-lb.  pressure.  Fuel 
in  the  form  of  wood  is  plentiful  on  the 
property,  although  it  is  no  cheaper  than 
coal,  owing  to  the  present  cost  of  labor. 

Water  from  the  Little  Missouri  River 
is  supplied  to  a  storage  tank  through 
a  1,200-ft.  wooden  pipe  line  of  6-in. 
diameter  at  the  rate  of  500  gal.  per  min. 
A  combined  fuel-oil  pumping  unit  has 
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been  installed  in  a  water-tight  pump 
house  on  the  banks  of  the  river.  The 
Little  Missouri  is  subject  to  floods,  the 
water  rising:  at  times  as  much  as  20  ft. 
in  a  few  hours. 

John  T.  Fuller's  Report 

Excerpts  from  the  report  made  on  the 
property  by  John  T.  Fuller  are  given 
as  follows  in  closing: 

"The  diamond-bearing  rock  occurs  in 
South  Africa  in  what  is  there  locally 
known  as  a  'pipe,'  which  is  the  neck, 
or  vent,  of  an  old  volcano,  filled  up  solid 
with  diamond-bearing  rock.  This  rock 
is  technically  known  as  peridotite,  a 
rock  of  bluish-green  color,  and  known 
in  Africa  as  kimberlite,  or  more  pop- 
ularly as  blue  ground. 

"That  the  diamond-bearing  rock 
found  on  your  property  in  Pike  County 
is  peridotite  is  unquestioned.  That  it 
occurs    on    the    property    in    a    'pipe,' 


of  sandstone,  will  soon  crumble  and 
fall  to  pieces.  After  weathering  for 
a  few  months,  which  may  vary  from 
two  to  six,  the  disintegrated  material 
can  be  easily  pulverized,  washed,  con- 
centrated, and  the  inclosed  diamonds 
recovered. 

"The  harder  varieties  of  the  perido- 
tite, which  may  and  do  occur  in  the 
same  'pipe'  with  the  softer  variety,  and 
which  are  known  as  'hardebank'  present 
an  entirely  different  problem.  No 
amount  of  exposure  to  the  atmosphere 
will  have  any  practical  effect  on  its 
disintegration.  To  be  treated  at  all, 
it  must  first  be  crushed  by  powerful 
gyratory  crushers  and  crushing  rolls. 
The  diamonds  are  then  extracted  in  the 
same  manner  as  from  the  atmospheri- 
cally disintegrated  peridotite.  The  eco- 
nomic and  successful  method  of  treat- 
ment of  this  'hardebank,'  which  in  hard- 
ness is  equal  to  the  hardest  quartzites. 


CENTRAL  FIGURE  IS  STANLEY  H,  ZIMMERMAN,  ENGINEER  IN  CHARGE  OF 
CONSTRUCTION  OF  ARKANSAS  DIAMOND  CORPORATION'S  WASHING  PL.\NT 


essential  commercial  detail,  the  actual 
finding  of  diamonds  within  the  mass,  is 
fulfilled. 

"The  rock  strata  surrounding  this 
Arkansas  'pipe,'  as  far  as  known  at 
present,  are  quartzites  and  sandstones, 
with  a  more  recent  overlying  coarse 
conglomerate.  Judging  from  the  ex- 
perience with  the  African  'pipes,'  to 
which,  as  I  have  said,  this  Arkansas 
occurrence  has  been  demonstrated  to  be 
in  every  essential  similar,  this  Arkan- 
sas 'pipe'  containing  the  diamond- 
bearing  rock  will  extend  practically 
down  to  an  unknown  depth.  It  may 
or  not  be  funnel  shaped  for  the  first 
one  hundred  feet  or  so.  The  chances 
are  that  it  will  be.  This  means  that 
at  one  hundred  feet  or  so  in  depth  tlie 
area  of  the  'pipe'  will  be  less  than 
at  the  surface.  However,  a  point  will 
be  reached  where  this  contraction  will 
cease,  and  the  'pipe'  will  then  continue 
down  in  a  fairly  uniform  manner  to 
unknown  depths.  There  may  be  a  num- 
ber of  local  expansions  and  contrac- 
tions at  various  points,  but  in  no  case 
has  it  yet  been  known  to  contract  suffi- 
ciently to  seriously  cause  alarm  as  to 
the  'pinching  out'  of  the  deposit. 

"To  illustrate:  The  deepest  mine  at 
Kimberly  is  now  do^vn  three  thousand 
feet,  with  no  exhaustion  of  deposit  in 
sight.  The  area  of  the  peridotite  at  this 
point  is  greater  than  at  the  2,160-ft. 
level  in  the  same  mine.  We  may,  there- 
fore, with  a  large  degree  of  confidence, 
expect  to  be  limited  in  depth  only  by 
economic  and  engineering  considera- 
tions, and  not  by  a  failure  of  continuity 
of  the  deposit." 

Santa  Fe  Seeks  New  Rate  on  Zinc 
Ore  and  Concentrates 

The  traffic  manager  of  the  Atchison, 
Topeka  &  Santa  Fe  Ry.  states  that  a 
petition  has  been  filed  with  the  Inter- 
state Commerce  Commission  to  inau- 
gurate the  following  rates  on  ores  and 
concentrates  supplemented  by  a  request 
for  authority  to  publish  these  rates  on 
one  day's  notice: 


similar  to  its  occurrences  in  South 
Africa  has  been,  to  my  mind,  sufficiently 
demonstrated. 

"The  use  of  the  term  'blue  ground' 
in  connection  with  this  rock  is  apt  to 
be,  and  is,  misleading.  Many  people 
are  deceived  by  this  term,  and  take  it 
for  granted  that  diamonds  occur  in  a 
soft  clay  soil  or  ground,  which  presents 
no  difficulty  or  great  expense  to  wash 
and  concentrate.  This  is  distinctly  not 
the  case.  This  blue  ground,  or  peri- 
dotite, as  it  will  hereafter  be  termed 
in  this  report,  varies  considerably  in 
hardness  over  different  parts  of  the 
'pipe.'  In  most  cases  the  peridotite 
will  disintegrate  readily  on  a  few 
months'  exposure  to  the  atmosphere 
and  change  to  a  dull  grayish-green  or 
yellowish-green  color.  The  effect  of 
this  exposure  to  the  variations  of  heat, 
cold,  and  moisture  of  the  atmosphere 
is  remarkable.  Large  lumps  of  peri- 
dotite, as  big  as  the  tnink  of  a  man's 
body,  and  which,  when  deposited  fresh 
from  its  original  bed,  has  the  hardness 


is  still  in  a  more  or  less  experimental 
stage. 

"The  concentrate  from  this  diamond- 
bearing  peridotite  contains  many  other 
minerals  besides  the  diamond,  among 
which  may  be  mentioned  mica,  magne- 
tite, olivine,  and  garnet.  In  no  in- 
stance have  the  above-mentioned  min- 
erals or  any  other  mineral,  except  the 
diamond,  been  found  in  the  diamond- 
bearing  peridotites  of  such  quality  as 
to  have  any  commercial  value.  In  other 
words,  there  is  no  commercial  byproduct 
(as  has  often  been  extravagantly  as- 
serted)  from  the  mining  of  diamonds. 

"It  is  not  within  the  scope  of  this 
report  to  go  into  the  detailed  descrip- 
tion of  the  chemical  or  microscopical 
nature  of  this  rock,  nor  is  it  necessary 
to  discuss  whether  or  not  the  eruption 
which  brought  it  to  the  surface  was 
violent,  quiet,  or  otherwise.  It  is  suffi- 
cient to  say  that  the  Arkansas  perido- 
tite resembles  in  every  essential  par- 
ticular the  diamond-bearing  peridotites 
of    South    Africa    and    that    the    most 
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companies  are  unable  to  furnish  car 
of  capacity  ordered  by  shipper  and,  for 
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.A.mong  the  most  interesting  of  the 
recent  installations  by  A.  Leschen  & 
Sons  Rope  Co.  is  a  tramway  built  for 
the  Cia.  Beneficiadora  de  Pachuca  at 
Pachuca,  Hgo.,  Mexico.  This  tramway 
is  4J  miles  long  and  has  a  capacity 
of  100  tons  of  silver  ore  per  hour.  It 
is  said  that  no  tramway  on  this  side 
of  the  Atlantic  approaches  this  in  com- 
bination of  length  and  capacity. 
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Alvarado  Mining  &  Milling  Co.  Planning  for  Greater 
Operations  at  Parral,  in  Chihuahua 

New  Equipment  Being  Installed  and  Experimental  Work  in  Prog- 
ress— Three  Groups  of  Mines  Operated  by  Company — Diamond 
Drilling  at  Portola,  Cal.,  Under  Same  Management 


Extensive  experimental  work  in  the 
roasting  of  ores  is  being  conducted  by 
the  Alvarado  Mining  &  Milling  Co.  at 
its  plant  in  the  Parral  district  of 
Chihuahua.  A  project  is  under  way  for 
doubling  the  capacity  of  this  mill,  which 
at  present  can  handle  600  tons  daily. 
Straight  cyaniding   is  the  process  em- 


unit.  The  capacity  of  one  is  800  gal. 
per  min.  and  of  the  other  two  2,000  gal. 
per  min.  An  ore-washing  plant  is  now 
being  completed  by  the  company. 

The  American  Engineering  &  Operat- 
ing Co.,  which  is  under  the  same  man- 
agement as  the  Alvarado  company,  has 
begun  exploration  of  its  property  near 


CYANIDE  PLANT  OF  ALVARADO  MINING  &  MILLING  CO..   -SITUATED  ABOUT 
TWO   MILES   FROM    PARRAL.    CHIHUAHU.^.    MEX. 


ployed.  A  Dorr  counter-current  system 
is  being  installed,  involving  the  use  of 
three  40  x  20-ft.  Dorr  agitators.  The 
size  of  thickeners  to  be  used  has  not 
been  determined.  A  48-in.  Symons  disk 
cmsher,  to  be  placed  at  the  head  of  the 
mill,  is  included  in  the  new  installation. 
Complete  new  transformer  equipment  is 
also  to  be  installed,  material  for  which 
is  now  on  the  way.  The  company  uses 
hydro-electric   power  for   all   purposes. 

Three  groups  of  mines  are  being  oper- 
ated by  the  company,  the  mines  being 
connected  with  the  mill  by  aerial  tram- 
ways, one  two  miles  long  and  the  other 
two  3,000  ft.  each.  On  Jan.  1  of  this 
year  the  old  Terrenates  mine  was  pur- 
chased from  the  Terrenates  Mining  Co. 

Considerable  new  mine  equipment  is 
being  installed.  This  includes  a  2,000- 
ft.  Sullivan  twin-angle  compound  com- 
pressor and  two  12,500-lb.  rope-pull, 
double-drum  electric  hoists  capable  of 
hoisting  from  2,000-ft.  depth.  At  pres- 
ent hoisting  is  being  done  from  a  max- 
imum depth  of  900  ft.  Plans  call  for 
electric  haulage  both  on  surface  and 
underground.  A  1,500-ft.  steam-driven 
Nordberg  compressor  is  being  converted 
to  use  electric  power.  The  new  hoists 
are  to  be  supplied  with  3J-ton  skips 
equipped  with  Hyatt  roller  bearings  and 
built  on  the  three-point  suspension 
principle.  These  are  to  be  used  in  a 
53-deg.  inclined  shaft. 

Two  large  pumping  stations  using 
centrifugal  pumps  are  also  being  in- 
stalled at  the  mines.     Each  is  a  twin 


Portola,  Cal.,  where  its  ground  im- 
mediately adjoins  the  Walker  mine, 
operated  by  Anaconda.  Diamond  drill- 
ing under  contract  has  already  been 
started  by  the  International  Diamond 
Drill  Contracting  Co.,  of  San  Francisco. 

Gold   Producers   Split   Bonus 

The  operations  of  the  Australian 
Gold  Producers'  Association  for  the 
half-year  ended  Dec.  31  last  resulted 
in  the  directors  being  enabled  to  dis- 
tribute a  premium  of  13s.  per  oz., 
amounting  to  £507,232. 


Disagree  Over   Rates  Charged 
for     Handling  Iron  Ore 

Dollar  Per  Ton  Held  Too  Low  by  Lake 

Carriers  —  Association     Would 

Raise  Unloading  Charge 

Dissatisfaction  is  expressed  by  some 
vessel  interests  over  the  new  rate  of 
$1  a  ton  for  carrying  ore  from  the  head 
oi  Lake  Superior  to  Lake  Erie  ports. 
Some  owners  have  held  off  and  hope 
to  get  a  higher  price  later  on  in  the 
season,  but  most  of  the  ore  to  be  moved 
has  already  been  covered  by  vessel 
contracts. 

Mining  interests  have  been  stirred 
to  action  through  the  proposal  of 
the  Central  Freight  Association  to  in- 
crease the  charge  for  unloading  ore 
from  the  hold  of  a  vessel  to  the  rail- 
roads from  10  to  15c.  per  ton,  and  the 
charge  for  handling  ore  from  the  rail- 
roads to  the  dock  from  6  to  8c.  per 
ton.  It  is  asserted  that  if  the  pro- 
posed increases  go  into  effect  it  will  be 
unjust  to  them  as  they  have  already 
made  their  sale  contracts  for  this  sea- 
son. If  to  the  5c.  increase  for  unload- 
ing be  added  25c.,  representing  the  in- 
creased vessel  freight  rate,  the  10  per 
cent  increase  in  wages  of  mine  labor, 
and  the  additional  royalties  imposed 
because  of  the  increased  selling  price 
of  the  ore,  operators  claim  little  will 
be  left  to  them  from  the  $1  additional 
charged  for  ore  this  year. 

Strike  and  Fire  Lowered  Output 
at  Broken  Hill  in  1919 

The  output  of  the  Broken  Hill  mines 
during  1919  was  only  415,400  tons  as 
compared  with  1,251,161  tons  in  1918. 
The  reduction,  of  course,  was  due  to  the 
long  strike,  and  as  there  has  been  no 
ore  raised  on  the  field  since  early  in 
May  last  it  can  be  imagined  that  the 
production  during  the  present  year  will 
be  below  normal,  especially  as  the 
South  mine  is  engaged  in  the  rebuild- 
ing of  its  mill.  Largely  owing  to  the 
Broken  Hill  position  the  mineral  pro- 
duction of  New  South  Wales  for  the 
past  year  shows  a  big  drop,  the  value 
being  £9,882,366  or  £4,536,986  less  than 
the  previous  year. 
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Oliver  Iron  Adding  New  Equip- 
ment to  "G"  Pabst  Power  House 

Additions    Projected    Two    Years    Ago 

Now  Being  Completed — Plant  at 

Ironwood  on  Gogebic  Range 

The  Oliver  Iron  Mining  Co.  is  gradu- 
ally completing  the  installation  of  addi- 
tions to  the  equipment  of  the  power 
house  at  the  "G"  shaft  of  its  Pabst 
mine  at  Ironwood,  Mich.,  on  the  Goge- 
bic Range.  The  "G"  Pabst  boiler  and 
engine  houses  were  built  in  1909.  The 
boiler  house  was  116  x  49  ft.  inside,  and 
contained  eight  150-hp.  return  tubular 
boilers  which  were  connected  to  a  150- 
ft.  tile  chimney.  The  engine  house  was 
206  X  46  ft.  inside,  and  contained  the  28 
X  60-in.  duplex  first-motion  ore  hoist, 
two  tandem  compound  Corliss  engines, 
16  X  32  X  36  in.,  one  of  which  was  con- 


concrete  chimney  was  built  (1917).  In 
the  engine  house  the  two  generator  sets 
were  removed  and  the  two  5,000-kva 
turbo  generators  installed  (1917-18). 
One  of  these  the  government  had  com- 
mandeered at  the  factory  for  use  in 
France,  but  it  was  later  released.  These 
generators  are  the  only  load  carried  by 
the  new  battery  of  boilers.  To  take 
care  of  the  electrical  apparatus  an  ad- 
dition, 70  X  15  ft.  inside,  had  to  be  built 
on  the  north  side  of  the  engine  house. 
In  this,  concrete  compartments  were 
built  to  carry  the  2,400-v.  bus  bars,  oil 
switches,  breakers,  and  other  equip- 
ment. The  arrangement  of  these  com- 
partments, of  the  switchboard,  and 
turbo  sets  can  be  seen  in  photo  No.  2. 
The  generators  are  cooled  by  air  which 
is  passed  through  a  washer  located  in 
the  basement.     The   turbines   have   jet 


man  hoists  of  400  hp.  each,  two  2,275- 
ft.  air  compressors,  two  150-hp.  300- 
gal.  pumps,  three  200-hp.,  400-gal. 
pumps,  and  for  surface  and  under- 
ground haulage,  for  shop  motors,  and 
other  equipment.  Two  more  air  com- 
pressors and  several  mine  pumps  will 
be  added  to  the  load  in  1920. 

No.  3  shows  the  steam  turbo-gener- 
ators, with  the  air  compressor  in  back- 
ground. 

No.  4  shows  the  steam  turbo-gener- 
ators and  hoists.  The  ore  hoist  is  in 
the  end  of  the  building.  It  is  first 
motion,  has  two  28  x  60-in.  engines  and 
a  12-ft.  drum  with  band  brakes.  It 
operates  in  balance  and  no  clutches  are 
used.  The  skips  carry  7  tons  of  ore. 
The  shaft  is  64  deg.  The  cage  hoist  is 
second  motion,  has  duplex  18  x  42-in. 
engines,    herringbone    gears,    a    12    x 


EQUIPMENT  OF  "G"  SHAFT  POWER  HOUSE  AT  OLIVER  IRON  MINING  CO.'S  PABST  MINE  AT  IRONWOOD,  MICH. 
1.   Compressor,  with  turbo-generators  in  bacltg-rounrt.     2.   Steam  turbo-generator  sets  and  switchboard,  latter  showing-  concrete  compart- 
ments for  bus  bars,  oil  switches  and  breakers.     3.   Turbo-generators  with   compressor   in    background.       4.    Turbo-generators    with    first 

motion  ore  hoist  In  background 


nected  to  a  300-kw.  250-v.  d.c.  gener- 
ator and  the  other  to  a  300-kw.  2,300-v. 
a.c.  generator,  and  lastly  the  com- 
pound steam  two-stage  air  compressor. 
Space  was  left  for  a  cage  hoist  to  be 
installed  later  to  replace  an  old  hoist 
then  in  use  in  an  old  engine  house.  In 
1916  the  new  cage  hoist  was  installed 
in  this  place,  as  shown  in  the  accom- 
panying photographs. 

In  1917  and  1918  the  plant  was  en- 
larged. An  addition,  51  x  49  ft.,  large 
enough  for  four  boilers,  was  built  on 
the  boiler  house,  and  three  400-hp. 
v.-ater-tube  boilers  with  superheaters 
installed.  Provision  was  made  for  the 
use  of  mechanical  stokers  and  ash 
handling  machinery,  but  that  was  not 
put  in. 

The  fourth  boiler  is  on  the  ground 
and  will  soon  be  erected,  and  the  me- 
chanical stokers  will  be  put  in  during 
1920.     For  these  four  boilers  a  210-ft. 


condensers,  and  the  condensed  water 
is  cooled  by  being  pumped  through 
spray  nozzles  set  over  a  76  x  168-ft. 
concrete  cooling  pond.  The  pond  is 
between  6  and  7  ft.  deep  and  is  situated 
a  few  hundred  feet  south  of  the  engine 
house. 

The  present  equipment  is  shown  in 
the  accompanying  photographs  which 
are  described  as  follows: 

No.  1  shows  the  5,000-ft.  compressor 
in  the  foreground,  and  the  turbo-gen- 
erators in  the  background.  The  com- 
pressor is  26  and  52  in.  cross-compound 
steam  and  28  and  45-m.  two-stage  air 
with  a  48-in.  stroke. 

No.  2  shows  the  steam  turbo-gener- 
ator sets  and  switchboard.  The  gen- 
erators are  rated  at  4,000  kw.  at  80 
per  cent  power  factor,  run  at  3,600 
r.p.m.,  and  are  three-phase,  60-cycle, 
2,300-v.  machines.  They  supply  power 
for  five  ore  hoists  of  875  hp.  each,  five 


IRJ-ft.  drum,  and  post  brakes.  It 
handles  a  single  large  cage.  A  counter- 
balance is  to  be  installed  at  some 
time  in  the  future. 

Hopes  Revive  in  Coeur  d'Alenes 
for  Pine  Creek  Railroad 

Interest  in  the  railroad  up  Pine 
Creek  in  the  Coeur  d'Alene  district  of 
northern  Idaho  is  revived  by  the  report 
that  the  Milwaukee  Lumber  Co.  has 
taken  over  the  partially  constructed 
branch  from  the  O.-W.  R.  &  N.  Co. 
and  will  extend  it  to  tap  a  large  body 
of  timber  on  the  west  fork.  This  would 
bring  the  railroad  to  the  Nabob  mill, 
which  has  just  started  operation,  and 
would  be  within  four  miles  of  the  Doug- 
las and  Constitution  properties,  both 
of  which  are  in  position  to  ship  lead- 
zinc  ores  with  favorable  transportation. 
The    Constitution    has    a    100-ton    mill. 
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Radium  Ore  Discovered  in  White 

Signal  District,  N.  M. 

A.    A.     Leach    Finds    Torbernit*    and 

Autunite  on   Grissom   and  Foster 

Claims — Also  at  Black  Hawk 

By  F.  I.  Leach 

Radium  ore  has  been  reported  to 
occur  in  commercial  quantities  in  the 
old  White  Signal  mining  district,  in 
southern  Grant  County,  N.  M.,  eight 
miles  south  of  the  Phelps  Dodge  camp 
of  Tyrone.  The  discovery  was  made 
by  Albert  A.  Leach,  chief  geologist  for 
the  Phelps  Dodge  Corporation  at 
Tyrone,  but  announcement  of  the  find 
was  withheld  until  recently  when  Mr. 
Leach  began  work  on  a  group  of  36 
claims  on  which  he  had  secured  a  bond 
and  lease  from  Jack  Grissom  and  Otto 
Forster,  the  original  owners.  The 
White  Signal  ores  are  torbernite,  a 
copper-uranium-phosphate,  and  autu- 
nite, a  calcium-uranium-phosphate. 

The  White  Signal  district  was 
worked  many  years  ago  for  gold,  silver, 
copper  and  lead  ores,  but  difficulties  of 
transportation  and  a  high  smelting  rate 
made  it  impossible  to  handle  any  but 
the  richest  ores.  Gradually  the  district 
was  abandoned  and  it  has  remained 
inactive,  except  for  a  few  prospectors, 
for  nearly  twenty  years.  Although  the 
claims  of  Grissom  and  Forster,  which 
were  worked  for  gold,  lay  almost  at  the 
roadside  and  attracted  much  attention, 
the  uranium  minerals  were  overlooked 
until  found  by  Leach.  Before  Grissom 
came  to  White  Signal  some  miner  had 
opened  up  a  fine  showing  of  torbemite 
on  what  is  now  the  Shamrock  claim, 
owned  by  Grissom  and  Forster,  and  the 
same  mineral  was  mined  in  consider- 
able quantity  at  the  Tullock  mine  and 
thrown  over  the  dump  as  waste. 

Thinking  other  districts  in  this  sec- 
tion might  have  similarly  neglected 
deposits  of  the  radium  ores,  Leach  vis- 
ited and  sampled  both  the  ore  and  rocks 
of  every  camp  within  motoring  distance 
of  Tyrone  and  secured  through  pros- 
pectors and  mining  engineers  samples 
from  other  camps  in  New  Mexico  and 
Arizona.  The  results  of  this  search 
were  not  important  except  in  the  single 
instance  of  the  camp  of  Black  Hawk, 
lying  12  miles  northwest  of  Tyrone,  in 
the  Bullard's  Peak  district,  where  pitch- 
blende occurs  disseminated  through 
vein  materials  of  the  nickel-silver- 
cobalt  type.  All  the  old  mines  are  inac- 
cessible, and  only  dump  materials  have 
been  investigated,  except  in  the  case  of 
one  shaft  owned  by  the  American  Co- 
balt Corporation,  where  rich  silver 
ore,  carrying  values  in  argentite  and 
stromeyerite,  was  strongly  radioactive. 
The  geology  of  the  White  Signal  dis- 
ti-ict  has  not  been  worked  out  in  detail. 
The  country  rock  is  Pre-Cambrian 
granite  intruded  by  dikes  of  dark 
felsite,  a  dense  white  felsite  and  mon- 
zonite  pox-phyry.  Oddly  enough  the 
monzonite  porphyry,  usually  the  de- 
pendable mineralizing  agent  in  all  the 
surrounding  districts,  is  here  appar- 
ently without  any  metalizing  effect. 
The  dark  felsites  are  invariably  closely 


associated  with  the  uranium  minerals, 
but  not  enough  work  has  been  done  to 
state  definitely  what  the  relationships 
are,  as  practically  all  the  work  has  been 
in  search  of  other  minerals  and  the  un- 
covering of  the  uranium  minerals  was 
purely  accidental. 

There  are  two  vein  systems,  one 
north-south  and  another  nearly  east- 
west.  The  dikes  strike  in  all  directions 
and  have  more  or  less  vein  action  on 
one  or  both  walls.  The  north-south 
veins  are  characterized  by  coarse  white 
quartz  with  abundant  and  very  slightly 
oxidized  pyrite  carrying  very  low  gold- 
silver  values.  The  east-west  veins  are 
narrow,  thoroughly  oxidized,  and  carry 
good  values  in  gold  and  silver.  In  some 
places  good  values  in  copper,  up  to  16 
per  cent,  and  in  bismuth  ocher,  up  to  5 
per  cent,  occur  with  the  gold  and  silver 
and  constitute  the  class  of  ore  that  has 
been  the  main  shipping  product  from 
the  camp.  All  the  east-west  veins  yield 
gold  on  panning,  but  the  gold  is  never 
visible  as  free  gold  in  the  ore. 

The  uranium  minerals  occur  as  tor- 
bemite and  autunite,  as  stated,  at  or 
near  the  contacts  of  the  east-west  veins 
vrith  the  dark  felsite  dikes,  and  are  in 
every  instance  noted  disseminated  in 
much  fractured  and  altered  dark  felsite, 
forming  incrustations  and  foliate  mi- 
caceous aggregates.  The  torbernite  is 
a  bright  emerald  green  with  pearly 
luster.  The  autunite  forms  tabular 
ci-ystals  of  a  bright  yellow  color  in 
irregular  groups. 

The  principal  development  is  on  the 
Merry  Widow  claim,  where  a  shaft  has 
been  sunk  on  an  east-west  gold  vein  to 
a  depth  of  120  ft.  A  dark  felsite  dike 
parallels  this  vein  and  is  exposed  the 
full  depth  of  the  shaft.  It  is  from  6 
to  20  in.  wide  and  carries  a  fairly 
uniform  value  of  i  to  1  per  cent  UsOs 
as  mined.  Selected  pieces  give  5  per 
cent  UjOs,  and  a  considerable  amount  of 
the  vein  would  give  an  easily  sorted 
product  of  2i  to  3  per  cent  UaO,. 

The  Acme  claim  lies  close  to  the 
Merry  Widow  claim  and  has  three 
openings  over  a  distance  of  about  300 
ft.  The  deepest  work  is  barely  16  ft. 
Every  opening  shows  autunite  and 
torbernite.  This  vein  has  a  north-south 
strike  but  differs  from  the  general 
north-south  veins  and  is  more  like  the 
east-west  veins  in  appearance.  This 
vein  is  ^Iso  paralleled  by  a  dark  felsite 
dike.  The  autunite  occurs  in  both  the 
vein  and  dike  but  is  richer  in  the  dike. 
Some  turquoise  forms  near  the  surface, 
but  is  not  of  gem  grade.  On  the  whole 
the  values  are  somewhat  lower  than  in 
the  Merry  Widow. 

A  shallow  hole  on  the  Shamrock 
claim  shows  a  very  good  grade  of 
torbernite  almost  from  the  grass  roots. 
This  showing  is  located  on  the  inter- 
section of  an  east-west  gold  vein  and  a 
dark  felsite  dike,  with  the  torbemite 
again  favoring  the  felsite. 

At  the  Tullock  mine,  about  a  mile 
and  a  half  from  the  Merry  Widow 
shaft  along  the  same  mineral  belt,  a 
shaft  was  sunk  to  a  depth  of  about  200 
ft.  on  an  east-west  vein  carrying  cop- 


per carbonates  in  a  coarse  quartz 
gangue.  The  vein  stuff  does  not  show 
the  uranium  minerals,  but  a  dark  fel- 
site dike  which  crosses  the  vein  near  the 
shaft  was  crosscut  at  considerable 
depth  and  shows  torbernite  lining  vugs 
and  as  incrustations  on  fracture  faces. 
The  grade  is  one-fourth  to  one-half  per 
cent  U3OS,  but,  as  this  is  only  waste 
thrown  over  the  dump,  and  no  effort 
was  made  to  mine  uranium  ore, 
these  samples  cannot  be  taken  as  rep- 
resentative. Further  east  along  the 
felsite  dike  torbemite  is  found  in  small 
micaceous  aggregates  on  fracture  faces 
in  the  dump  materials  at  a  20-ft.  caved 
shaft  about  20  ft.  from  the  intersection 
of  another  copper-quartz  vein  with  the 
dike. 

It  is  too  early  to  predict  what  the 
future  of  the  district  will  be,  but  there 
is  ore  in  sight  at  this  writing  to 
warrant  exploration  on  a  large  scale. 

Laloki  Copper  Mines  in  Papua 
Will  Erect  Smelter 

Papua,  formerly  British  New  Guinea, 
which  is  under  the  control  of  the 
Commonwealth  of  Australia,  will 
shortly  become  a  copper  producer.  The 
Laloki  Copper  Mines  comprise  two 
properties,  the  Laloki  and  Dubuna 
mines,  on  which  350,000  tons  of  4.8  per 
cent  copper  has  been  developed.  The 
mines  are  situated  14  and  17  miles 
respectively  from  Bootless  Inlet,  and  a 
narrow-gage  railroad  is  to  be  con- 
structed between  the  mines  and  the 
port.  Analyses  of  ores  from  both 
mines  prove  them  to  be  of  true  pyritic 
type  of  unusually  high  grade.  A  smelt- 
ing plant  with  a  capacity  of  6,000-7,500 
tons  of  ore  per  month  is  to  be  erected 
immediately.  It  is  expected  that  the 
railway  and  smelter  will  be  running  by 
the  end  of  the  year.  According  to  es- 
timate blister  copper  can  be  produced 
at  a  cost  of  £45  per  ton  f.o.b.  Bootless 
Inlet. 

Wage  Scale  at  Bingham  Canyon, 
Utah,  Raised  25  Cents 

A  wage  increase  of  25c.  per  shift  be- 
came effective  at  all  mines  in  Bingham 
Canyon,  Utah,  on  April  1.  With  this 
the  scale  of  wages  paid  all  mine,  mill 
and  smelter  men  at  these  properties 
became  equal  to  that  in  force  in  other 
camps  in  the  state.  Machine  men  un- 
der the  new  scale  receive  $5.25,  helpers 
$5,  miners  $5,  muckers  $4.75,  timber- 
men  $5.25  and   laborers   $4. 

Arctic  Iron  Co.'s  Petition  Denied 
by  Supreme  Court 

The  petition  for  a  writ  of  certiorari 
made  to  the  U.  S.  Circuit  Court  of  Ap- 
peals for  the  Sixth  Circuit  by  the  Arctic 
Iron  Co.  against  the  Cleveland-Cliffs 
Iron  Co.  and  others  has  been  denied  in 
the  U.  S.  Supreme  Court,  thus  affirm- 
ing the  judgment  of  the  Circuit  Court 
of  Appeals  in  favor  of  the  defendant. 
The  Arctic  Iron  Co.  was  represented 
by  Otto  C.  Sommerich  and  Ed-ivin  M. 
Borchard.  A.  C.  Duskin,  Horace  An- 
drews, and  W.  P.  Belden  were  counsel 
for   the   Cleveland-Cliffs   company. 
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New  Mill  of  Iron  Cap  Copper  Co. 
Nearing  Completion 

Construction   Has   Been   Supervised   by 

David  Cole,  Designer — Rod 

Mills  Will  Be  Used 

The  new  mill  of  the  Iron  Cap  Copper 
Co.,  which  is  situated  at  Copper  Hill, 
near  Globe,  Ariz.,  is  nearing  completion. 
It  was  designed  and  is  being  built  by 
David  Cole,  consulting  engineer  of  El 
Paso,  Tex.  The  initial  capacity  will  be 
.300  tons  per  day.  With  the  addition  of 
one  5  X  10  C-B  rod  mill,  one  model-C 
duplex  Dorr  classifier,  and  three  Deis- 
ter  Plat-o  tables,  for  which  provision 
has  been  made,  the  capacity  of  the  mill 
can  be  increased  to  500  tons  per  day. 

The  ore  will  be  crushed  to  minus  ii 
in.  at  the  Iron  Cap  shaft  by  means  of 
one  Ti  gyratory  crusher,  followed  by 
one  48-in.  Symons  disk  crusher.  The 
crushed  ore  will  be  transported  approx- 
imately 3,500  ft.  to  the  mill   over  the 


chine  will  be  returned  to  the  head  of 
the  rougher  machine.  The  rougher 
tails  will  be  deslimed  with  two  drag 
belts,  and  the  resulting  sands  re-treated 
on  six  Deister  Plat-o  tables  where  fin- 
ished concentrates  will  be  made  that 
will  be  combined  with  the  flotation  con- 
centrates and  prepared  for  shipment  to 
the  smelter  in  Dorr  thickeners  and 
Oliver  filters. 

The  slime  overflow  from  the  drag 
belts  will  be  combined  with  the  fine 
table  tails  and  will  flow  to  one  50-ft. 
Dorr  thickener  for  reclaiming  water. 
The  final  tailings  will  be  flumed  to  the 
tailings  disposal  site,  which  is  a  natural 
basin  and  ideal  for  that  purpose. 

Water  for  mill  use  will  be  pumped 
from  the  Iron  Cap  shaft  with  a  300- 
gal.  per  min.  Aldrich  vertical  quin- 
tuplex  electrically-driven  pump.  This 
water,  together  with  the  reclaimed 
water,  will  be  pumped  to  the  main 
supply  tank  above  the  mill. 


NEW   MILL   OF   IRON    CAP   COPPER   CO.,   AT   COPPER   HILL,    NEAR    GLOBE. 
ARIZ.,  NOW  NBARING  COMPLETION.     INITIAL  CAPACITY  IS  300  TONS 


company's  new  electrically  operated 
24-in.  gage  railroad  in  side-dump  cars 
of  125  cu.ft.  capacity. 

The  mill  ore  bin  is  of  750  tons'  ca- 
pacity. The  ore  will  be  drawn  from 
this  bin  with  six  pulley-type  feeders 
and  conveyed  by  incline  conveyors,  one 
of  which  is  equipped  with  a  Merrick 
weightometer,  to  a  5  x  10  C-B  rod  mill 
where  it  will  be  crushed  to  approxi- 
mately 12  mesh.  This  product  will 
then  be  equally  distributed  to  four 
Deister  Plat-o  roughing  tables,  where 
finished  coarse  concentrates  will  be 
made. 

The  tailings  from  the  roughing  tables 
will  be  re-ground  to  minus  48  mesh  in 
one  5  X  10  C-B  rod  mill  operated  in 
close  circuit  with  one  model-C  duplex 
Doit  classifier.  This  material  will  then 
flow  to  one  double  eight-compartment 
Inspiration-type  roughing  machine  of 
concrete  construction.  The  concentrates 
from  this  machine  will  be  re-treated  in 
one  double  four-compartment  cleaner 
machine,  of  the  same  design,  where  a 
finished  flotation  concentrate  will  be 
made. 

The    tailings    fi'om    the    cleaner    ma- 


All  mill  equipment  is  modern  in 
every  respect.  Electric  power  for  all 
operations  is  obtained  from  the  Inspira- 
tion Consolidated  Copper  Co.  over  the 
Iron  Cap  Copper  Co.,  transmission  line. 

Replogle  Steel  Co.  Remodeling 
Blast  Furnaces 

The  Replogle  Steel  Co.,  after  spend- 
ing a  large  sum  in  remodeling.its  blast 
furnaces,  expects  to  have  the  first  of 
them  in  commission  about  midsummer 
and  the  second  a  little  later.  With 
these  in  operation  the  company  will 
have  a  capacity  of  over  300,000  tons  of 
iron  per  year,  which  will  probably  be 
increased. 

According  to  the  management,  the 
company  will  be  able  to  produce  con- 
centrates better  than  60  per  cent  in 
grade  at  a  cost  low  enough  to  facilitate 
competing  with  Lake  ores.  Work  on 
oi-e  concentration  has  passed  the  ex- 
perimental stage.  The  facilities  for 
this  work  are  to  be  greatly  increased. 
The  company  recently  took  over  the 
plant  and  assets  of  the  Wharton  Steel 
Co.  at  Wharton,  N.  J. 


Lead  Industry  of  France  Under- 
going Expansion 

I'eiiarroya    Company,    Leading    French 
Producer,  May  Make  Country  In- 
dependent of  Outside  Sources 

By  Richard  H.  Vail 

France  is  apparently  approaching 
the  day  when  her  lead  works  will  meet 
the  nation's  requirements  for  that 
metal.  This  report  was  recently  given 
by  M.  Paraf  before  the  Congress  of 
Civil  Engineers,  though  Eclui  des 
Mines'  makes  the  comment  that  there 
was  little  change  in  the  lead  industry 
of  France  during  the  war  and  that  the 
new  production  planned  has  not  yet 
begun  to  be  an  important  factor  in  the 
present  market.  While  the  contemplated 
extensions  of  existing  and  new  works 
may  result  later  in  the  production  of 
the  country's  requirements  of  lead,  the 
ore  is  not  all  mined  in  France;  Spain, 
Algeria  and  Tunis  at  present  furnish 
most  of  the  extraneous  supply. 

The  Pontgibaud  Company  still  sup- 
plies half  of  the  national  production 
from  its  Coueron  works.  But  the 
Penarroya  company  is  certainly  to  be 
the  leading  French  producer  with  its 
four  works  of  Megrine  in  Tunis,  Es- 
taque,  near  Marseilles,  the  Pyrenees 
works  and  finally  Noyelles  Godault. 

Peiiarroya's  Megrine  works,  accord- 
ing to  Ec}io  des  Minesy  can  produce 
20,000  tonnes  from  Tunisian  ores; 
Estaque  about  double,  though  it  has 
not  yet  begun  operation.  The  same  is 
true  of  the  Pyrenees  works  where  local 
ores  will  be  treated  (zinc  to  be  recov- 
ered by  the  electrolytic  method  similar 
to  that  employed  in  the  United  States 
by  the  Anaconda  company).  As  for 
the  Noyelles  Godault  works,  this  plant 
formerly  belonged  to  the  Societe  des 
Mines  de  Malfidano,  which  has  lately 
transferred  it  to  the  Penarroya  com- 
pany. The  Noyelles  Godault  plant  was 
destroyed  by  the  Gemians  and  the  Mal- 
fidano company  took  this  occasion  to 
liquidate  a  business  which,  from  its  spe- 
cial point  of  view  as  a  Sardinian  mining 
company,  was  always  a  doubtful  enter- 
prise and  never  brought  the  results 
that  had  been  forecast  for  it. 
Peiiarroya  proposes  to  reconstruct  this 
plant  on  a  new  plan  which  contemplates 
an  important  increase  in  its  produc- 
tive capacity. 

Besides  the  works  above  enumerated, 
there  are  those  of  Langeac,  now  idle, 
and  of  Ceilhes  in  Herault  where  the 
Orb  company  makes  a  little  antimonial 
lead.  The  Escalette  works  at  Mar- 
seilles has  lately  been  purchased  by  the 
Gramniont  company,  which  is  desilver- 
izing Spanish  and  Grecian  lead.  The  Cie. 
des  Metaux  has  purchased  the  Saint 
Louis  lead  plant  at  Marseilles  where  it 
treats  Spanish  crude  lead. 

M.  Guillet  estimates  that  the  normal 
post-war  consumption  of  France  can 
hardly  exceed  the  pre-war  figure  of 
120,000  tonnes  per  annum.  If,  as  now 
estimated,  the  production  of  new  works 
attains  90,000  tonnes,  there  would  be 
with    the    pre-war    production    (30,000 


'Echo  des  Mines,  Feb.  15.  1920. 
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tonnes)  120,000  tonnes  available  which 
would  meet  the  requirements  of  the 
nation.  ...  If  Peiiarroya  succeeds 
thus  in  making  Prance  independent  of 
outside  sources  of  lead,  the  company 
will  have  rendered  France  a  great  ser- 
vice. 

Michigan   Smelting   Co.   Making 

Insecticide  from  Arsenical 

Copper 

Arsenical  copper  is  mined  in  two 
shafts  of  the  Ahmeek  mine  and  in  two 
of  the  Mohawk.  For  years  it  presented 
a  problem  in  smelting  and  marketing. 
Under  stress  of  finding  a  market  for 
the  arsenic,  which  was  removed  by 
smelting,  experiments  were  conducted 
which  brought  about  a  limited  use  of 
the  arsenic  for  making  insecticides. 
Arsenic  combined  with  lime  makes  tri- 
calcium  arsenate  paste  (arsenate  of 
lime).  As  an  insecticide  it  is  partic- 
ularly useful  virith  stone-fruits,  as  it 
does  no  harm  to  the  leaves.  The 
Michigan  Smelting  Co.  produced  70,000 
lb.  last  year  and  will  produce  80,000 
lb.  this  year.  A  peculiar  situation 
arises,  however.  Just  at  the  time  when 
a  market  for  the  arsenic  is  found  the 
relative  importance  of  copper  carrying 
a  trace  of  arsenic  changes.  Now  arsenic 
copper  demands  a  premium. 

National  Mine  at  Mullan,  Idaho, 
Closes  Down  Again 

The  National  mine,  near  MuUan,  Ida., 
closed  down  on  April  8,  and  it  is  be- 
lieved that  this  action  marks  the  end 
of  prolonged  efforts  to  place  the  prop- 
erty on  a  paying  basis.  Operations 
suspended  last  summer,  following  which 
the  directors  announced  in  a  report  to 
the  stockholders  that  the  mill  and  all 
equipment  would  be  disposed  of  to  the 
best  advantage  and  the  property  aban- 
doned. This  action  was  met  by  a  vigor- 
ous protest  from  many  stockholders, 
who  insisted  that  further  exploratory 
work  should  be  done  since  the  company 
had  over  $50,000  in  the  treasury. 
Yielding  to  the  demands  of  the  stock- 
holders, the  management  resumed  work 
about  Feb.  1,  driving  two  crosscuts 
north  in  the  hope  that  a  new  orebody 
would  be  met.  Failing  to  find  ore  or 
substantial  encouragement  after  ex- 
tending each  crosscut  about  300  ft., 
work  was  discontinued  and  it  is  ex- 
pected that  the  original  purpose  of  the 
directors  will  now  be  carried  out.  The 
company  has  a  modern  600-ton  concen- 
trator, an  electric  tram  a  mile  and  a 
half  long,  a  compressor,  a  tool  sharp- 
ening outfit,  a  hoist,  and,  in  general, 
complete  equipment  for  operation  on  a 
large  scale.  The  ore  is  copper  asso- 
ciated with  silver,  but  too  low  in  grade 
to  permit  profitable  operation. 


Stockholders  of  the  Shannon  Copper 
Co.  at  the  recent  annual  meeting  voted 
154,295  shares  in  favor  to  100  shares 
against  to  authorize  the  directors  to 
invest  at  their  discretion  any  portion  of 
the  $431,000  net  current  assets  of  the 
company  in  the  purchase  and  opera- 
tion of  oil  land  leases. 


Queensland  Producing  Arsenic  at 
State-Owned  Mine 

Entire    Output    Used    for    Destroying 

Prickly   Pear — Mines   Department 

Will  Enlarge  Plant 

The  Mines  Department  of  Queens- 
land, Australia,  is  operating  a  govern- 
ment-owned arsenic  mine  at  Jibbinbar, 
near  Stanthorpe,  in  the  southeastern 
corner  of  the  state.  According  to  a 
recent  issue  of  the  Queensland  Govern- 
ment Mining  Journal,  "The  mine  is  now 
yielding  arsenic  from  the  lower-grade 
ore,  which,  on  being  put  through  the 
furnaces,  has  averaged  11  per  cent 
arsenic,  and  which  during  the  last  ten 
days  of  January  produced  something 
like  28  tons.  Hitherto  the  consumption 
of  arsenic  has,  owing  to  the  high  price 
ruling  for  the  product,  been  less  than 
60  tons  per  month,  but  the  minister 
anticipates  that  constantly  increasing 
quantities  will  be  used  in  Queensland 
if  ■  the  price  can  be  kept  down  to  £20 
per  ton,  and  that  the  demand  for  the 
commodity,  particularly  for  prickly- 
pear  destruction,  for  which  purpose  it 
is  being  supplied  by  the  Government  at 
£10  per  ton,  vrill  become  very  great. 

"As  showing  what  benefit  a  cheap 
supply  of  arsenic  must  prove  to  the 
state  for  destroying  the  prickly-pear 
pest,  and  consequently  in  checking  its 
spread,  it  is  interesting  to  note  a  state- 
ment recently  made  before  the  Public 
Works  Commission  by  the  Under  Sec- 
retary for  Lands  in  connection  with 
the  proposed  Northern  Burnett  railway. 
Mr.  Graham  said  that  in  the  Callide 
Valley  there  had  been  classified  as  suit- 
able for  close  settlement  about  1,000,000 
acres,  which,  with  railway  communica- 
tion, would  be  worth  £2,000,000,  or  an 
average  of  £2  per  acre.  Pear  had  made 
its  appearance  in  the  scrubs  on  this 
area,  and,  on  a  conservative  estimate, 
it  would  now  cost  £10  for  every  £1  it 
would  have  cost  in  1915  to  clear  it. 

"The  orebody  at  the  state  arsenic 
mine  is  very  large.  At  the  209-ft.  level 
it  has  increased  in  width  from  5  ft  to 
12  ft.  at  the  bottom,  where  the  average 
value  is  22  per  cent.  .  .  .  The  whole 
of  the  arsenic  produced  has  been  dis- 
tributed. The  Mines  Department  pro- 
poses to  add  to  its  plant  at  the  mine 
and  hopes  thereby  to  be  able  to  supply 
all  requirements." 

B.  C.  Allied  Forces  Exemption  Act 

Amended  To  Cover  Placer 

Claims 

The  "Allied  Forces  Exemption  Act" 
of  British  Columbia  has  been  amended 
at  the  present  session  of  the  Provincial 
Legislature  in  order  that  its  provisions 
may  continue  in  force  until  1921.  It 
also  is  made  to  apply  to  placer  claims, 
whether  held  by  record  or  lease  under 
the  Placer  Mining  Act.  This  simply 
means  that  returned  soldiers  who  held 
mineral  or  placer  properties  in  British 
Columbia  at  the  time  of  their  enlist- 
m.ent  are  given  a  further  period  to  get 
on  their  feet  before  the  obligations  set 
out  in  the  Mineral  and  the  Placer  Acts 
are  applied  to  them. 


Coeur  d'Alene  Syndicate  Takes 

Option  on  Control  of  Flynn 

Group  Mining  Co. 

Property  Regarded  as  Promising — Syn- 
dicate Organized  by  Seely  W.  Mudd 
and   Phillip   Wiseman 

The  Coeur  d'Alene  Syndicate  has 
taken  over  the  option  on  the  control  of 
the  Flynn  Group  Mining  Co.  which  was 
secured  by  Rush  J.  White,  mining  engi- 
neer of  Wallace,  acting  as  agent.  The 
option  on  control  of  the  Flynn  carries 
with  it  an  option  on  the  control  of  the 
Black  Bear  Mines  Co.  also,  this  option 
having  been  held  by  the  Flynn  Group 
company.  The  two  properties  join,  the 
chief  development  work  having  been 
done  on  the  Black  Bear,  which  forms 
the  key  to  the  development  of  the 
Flynn.  Considerable  lead-silver  and 
zinc  ore  has  been  exposed  in  the  Black 
Bear  and  further  development  is  in 
progress.  The  main  tunnel  is  being 
extended  on  the  vein  to  explore  the 
Flynn  ground. 

The  Flynn  Group  is  on  the  high  di- 
vide between  Canyon  Creek  and  the 
South  Fork  of  the  Coeur  d'Alene  River, 
adjoining  the  Black  Bear  on  the  west 
and  the  Star  on  the  east,  the  latter 
being  the  property  involved  in  the  apex 
litigation  with  the  Federal  company, 
decision  of  which  is  now  pending  in  the 
U.  S.  Court  of  Appeals.  Owing  to  its 
location  between  two  of  the  most  pro- 
ductive sections  of  the  district,  the 
Fljmn  Group  has  long  been  regarded  as 
one  of  the  most  promising  undeveloped 
properties   in   the   Coeur  d'Alenes. 

The  Coeur  d'Alene  Syndicate,  which 
holds  the  options  on  the  Flynn  and 
Black  Bear,  was  organized  by  Colonel 
Seely  W.  Mudd  and  Phillip  Wiseman, 
of  Los  Angeles,  through  representa- 
tions made  by  Rush  J.  White,  who  is 
directing  the  development  as  agent  of 
the  syndicate,  in  which  he  also  has  an 
interest.  Horace  V.  Winchell,  the  noted 
geologist  and  engineer,  is  also  inter- 
ested in  the  organization.  The  syndi- 
cate includes  some  of  the  most  noted 
and  successful  operators  in  the  west, 
also  an  English  exploration  company, 
the  names  of  which  are  for  the  present 
withheld. 

Wages  Raised  at  Leadville,  Col. 

Mining  companies  in  the  Leadville 
district,  in  Colorado,  announced  a  vol- 
untary increase  in  wages  to  miners  on 
April  9,  which  is  effective  as  from 
April  1.  The  minimum  wage  is  now 
J4.50.  The  advance  makes  the  Lead- 
ville scale  equal  to  that  in  effect  in 
practically  all  of  the  mining  camps  of 
the  state,  except  Cripple  Creek,  which 
being  a  strictly  gold  camp,  has  a  sched- 
ule  50c.   below  that. 


An  amendment  has  been  passed  to 
the  Iron  Ore  Bounties  Act  of  British 
Columbia  extending  the  period  of  its 
operation  to  1925.  This  legislation  em- 
powers the  Provincial  Government  to 
pay  a  bounty  of  $3  a  ton  on  pig  iron 
manufactured  in  British  Columbia  from 
local  ore,  and  $1.50  a  ton  on  pig  iron 
produced    from    ore    produced    outside. 
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One  Big  Union  Gaining  Strength 

in  Ontario 
Recent   Election   of   Radical   in   Temis- 
kaming  District  Has  Given  Im- 
petus to  Movement 

The  One  Big  Union  is  making  strong 
efforts  to  establish  itself  in  Northern 
Ontario,  and  is  meeting  vidth  a  fair 
degree  of  success.  Its  efforts  have 
been  strong  in  the  lumber  camps,  and 
particularly  along  the  north  shore  of 
Lake  Huron  and  Lake  Superior  it  has 
been  able  to  create  minor  disturbances. 
Organizers  are  busy  in  Cobalt,  Porcu- 
pine and  Kirkland  Lake,  and  while  the 
number  of  men  enrolled  is  small  in 
proportion  to  the  number  of  men  em- 
ployed, the  O.  B.  U.  has  succeeded  in 
rounding  up  the  radicals  and  disaffected 
men  and  it  is  this  active  minority  that 
is  usually  responsible  for  the  trouble 
in  the  older  organizations. 

In  Cobalt  there  are  probably  500 
members,  but  a  certain  impetus  has 
been  given  to  the  organization  by  the 


Lake  Navigation  About  To  Open 

Officials  of  the  Weather  Bureau  state 
that  it  will  be  possible  for  Lake  freight- 
ers to  get  into  Lake  Superior  from  the 
Lower  Lakes  by  about  April  25,  and  it 
is  certain  that  ore  loading  will  be  un- 
der way  at  Lake  Superior  ports  by  that 
time.  Some  of  the  ore  carriers  win- 
tered at  the  head  of  the  Lakes  and  will 
bo  the  first  boats  to  be  loaded  this  sea- 
son with  iron  ore.  The  ice  is  gradu- 
ally leaving  the  harbors  and  the  St. 
Mary's  River.  Cars  have  already  been 
sent  to  some  of  the  mines  on  the 
Mesabi  Range  for  loading,  but  no  load- 
ing has  taken  place  as  yet  in  the 
Michigan  district.  The  operators  are 
anxious  to  get  started,  as  they  have 
large  contracts  to  fulfill.  The  Oliver 
Iron  Mining  Co.  has  placed  an  order 
for  100  additional  all-steel  dump-cars 
for  use  at  its  mines  on  the  Mesabi 
Range  where  overburden  is  being  re- 
moved. Some  of  the  railroads  have  or- 
dered more  cars  in  order  to  take  care 


UNLOADING  IRON  ORE  FROM  LAKE  BOAT  AT  U.   S.    STEEL  CORPORATION'S 

DOCK,    CONNEAUT,    OHIO 


recent  election  in  the  Temiskaming  dis- 
trict, when  a  labor-farmer  candidate 
was  elected.  This  candidate  is  gener- 
ally credited  with  being  a  "red,"  and 
there  certainly  was  great  jubilation  in 
the  O.  B.  U.  headquarters  when  the  re- 
sult of  the  election  was  made  known. 

In  the  Sudbury  field  the  Interna- 
tional Nickel  Co.  and  the  Mond  Nickel 
Co.  seem  to  be  fairly  free  from  any  in- 
fluence of  the  0.  B.  U.  This  is  prob- 
ably due  in  part  to  the  fact  that  they 
own  all  the  land  and  houses  in  which 
employees  live.  The  organization  is, 
however,  making  headway  with  the 
employees  of  the  British  America 
Nickel  Corp.,  as  at  this  company's  prop- 
erty a  large  number  of  new  men  have 
been  introduced  and  the  company  has, 
as  yet,  little  accommodation  for  them. 

The  O.  B.  U.,  in  addition  to  having 
internal  dissensions,  has  to  fight  the 
older  unions.  Unfortunately,  however, 
it  attracts  the  radical  element,  which  is 
•always  a  big  factor  in  any  labor  dis- 
pute. 


of  the  increased  traffic.  It  is  certain 
that  most  mines  will  be  steady  ship- 
pers within  a  very  short  time. 

Cobalt  and  Nickel  Plant  Pur- 
chased at  Welland,  Ont. 

The  Ontario  Smelters  &  Refineries, 
Ltd.,  of  Chippewa,  Ont.,  has  completed 
negotiations  for  the  purchase  of  the 
plant  and  property  of  the  Metals  Chem- 
iial  Co.  of  Welland,  which  has  been 
closed  for  some  time.  The  latter  com- 
pany was  engaged  in  refining  ores, 
high  in  cobalt  and  low  in  silver,  and 
in  the  production  of  metallic  cobalt  and 
nickel  and  their  salts.  The  plant  had 
small  capacity  and  was  not  designed 
for  treating  ores  cari-ying  any  consid- 
erable amount  of  silver.  It  was  re- 
financed more  than  once,  but  on  account 
of  its  small  capacity  and  its  limited 
number  of  products  was  never  a  fi- 
nancial success.  Both  the  Deloro  and 
Thorold  plants,  with  which  it  had  to 
compete,    produced    silver    and    refined 


arsenic.  It  is  understood  that  after  the 
plant  was  closed,  the  Coniagas  smelter 
at  Thorold  purchased  the  residue  and 
speiss  on  hand.  The  land,  buildings 
and  equipment,  together  with  the  bal- 
ance of  the  metal  residues  on  hand, 
which  is  being  taken  over  by  the  On- 
tario Smelters  &  Refineries,  Ltd.,  is 
valued  at  $475,000. 

Cobalt  Wages  Drop  in  April 
Owing  to  Fall  in  Silver 

Scale  Twenty-Five  Cents  Lower  in  Ac- 
cordance with  Agreement  Between 
Men  and  Managers 

For  the  first  time  in  many  months 
the  Cobalt  wage  scale  in  April  will 
show  a  decrease.  According  to  the 
agreement  between  the  men  and  the 
managers,  the  former,  in  addition  to  a 
flat  scale,  are  paid  a  bonus  of  25c.  a 
day  on  80c.  silver  and  25c.  a  day  for 
each  10c.  advance  in  the  price  of  silver 
over  80c.,  the  average  for  the  month 
of  Handy  &  Harman's  quotations  being 
the  determining  figure.  The  recessions 
in  the  price  have  been  small  compared 
with  the  advances,  during  the  last  year, 
so  that  for  this  period  wages  have  been 
constantly  advancing,  with  no  reces- 
sions. During  March,  however,  silver 
sold  below  $1.30  and  wages  in  April 
will  be  25c.  a  day  less  than  in  March. 
The  men  can  have  no  legitimate  cause 
01  complaint,  but  the  O.  B.  U.  will,  no 
doubt,  use  this  point  to  try  and  cause 
dissatisfaction  among  them.  When  the 
bonus  system  was  first  introduced,  sil- 
ver remained  about  stationary  for  some 
time,  and  some  of  the  men  now  most 
active  in  the  O.  B.  U.  claimed  that  this 
was  the  result  of  manipulation  by  the 
Cobalt  mine  managers  to  prevent  the 
men  getting  more  wages. 

Recent  Production  Reports 

Calumet  &  Hecla  and  subsidiaries 
produced  9,880,577  lb.  copper  in  March 
against  8,660,052  lb.  in  February.  Pro- 
duction was  as  follows:  Ahmeek,  2,031,- 
800;  Allouez,  428,400;  C.  &  H.,  5,183,- 
523;  Centennial,  97,284;  Isle  Royale, 
1,079,900;  La  Salle,  0;  Osceola,  773,800; 
Superior,  0;  and  White  Pine,  285,870. 

Compagnie  du  Boleo,  Santa  Rosalia, 
Baja  California,  produced  1,193,416  lb. 
copper  in  March  against  911,051  in 
Februai-y. 

North  Butte  produced  1,833,176  lb. 
copper  in  March  compared  with  1,- 
768,509   in   February. 

Utah  Copper  produced  8,894,596  lb. 
copper  in  March  against  9,211,806  in 
Februai^. 

Ray  Consolidated's  March  output  was 
3.900.000  lb.  copper  against  3,885,000 
in  February. 

Chino  Copper  produced  4,413,329  lb. 
copper  in  March  against  3,176,489  in 
February. 

Nevada  Consolidated  produced  3,700,- 
000  lb.  copper  in  March  compared  with 
3,850,000  in  February. 

Burma  Corporation  in  February  pro- 
duced 5,734,400  lb.  lead  from  6,642  tons 
of  lead-bearing  material.  Production 
of  refined  lead  was  4,054,400  lb.  and  of 
refined  silver  226,720  oz. 
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News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Bill  for  Establishing  Budget  Sys- 
tem Reported  to  Senate 
Committee   Will   Consider   Question   of 
Reorganizing  Executive  Depart- 
ments Soon 

In  carrying-  out  the  policy  of  the 
present  Congress  to  do  everything  pos- 
sible to  establish  a  national  budget 
system,  the  special  committee  headed 
by  Senator  McComiick  has  reported 
out,  with  amendments,  the  bill  which 
passed  the  House  a  short  time  ago. 
The  principal  change  places  the  budget 
bureau  in  the  Treasury  Department 
rather  than  in  the  President's  office. 
The  committee  expresses  the  opinion 
that  the  budget  bui-eau  in  the  office  of 
the  President  would  be  an  anomaly  in 
the  Government. 

The  committee  considered  relieving 
the  Treasury  Department  of  cei-tain 
bureaus  not  germane  to  its  primary 
functions,  including  that  of  the  super- 
vising architect  and  the  Public  Health 
Service.  Encouragement  was  held  out 
to  the  engineers  interested  in  obtain- 
ing a  Department  of  Public  Works  by 
the  conclusion  of  the  committee  that 
"general  legislation  looking  to  the  re- 
organization and  better  co-ordination 
of  the  executive  departments"  would  be 
considered  in  the  near  future. 

Other  variations  in  the  House  bill  are 
as  follows: 

"1.  There  is  provided  instead  of  the 
director  and  an  assistant  director  of 
the  Budget  Bureau,  a  commissioner  and 
two  assistant  commissioners,  who  shall 
be  appointed  by  the  President,  with 
the  advice  and  consent  of  the  Senate, 
and  who  shall  hold  office  for  a  term  of 
six  years.  All  other  employees  of  the 
bureau  are  placed  under  the  civil  serv- 
ice rules.     (Sec.  3.) 

"2.  There  is  provided  in  each  of  the 
departments  and  establishments  of  the 
Government  'a  general  financial  secre- 
tary' who  shall  have  supervision  over 
the  formulation  and  the  preparation  of 
the  budget  estimates  for  his  respective 
department  or  establishment.  This  is 
to  insure  careful  scrutiny  and  co-ordi- 
nation of  effort  in  arriving  at  the  finan- 
cial needs  of  the  spending  departments. 
(Sec.  5.) 

"3.  The  head  of  each  department  and 
establishment  is  further  required  to 
study,  analyze,  and  revise  his  budget 
estimates  before  they  are  finally  sub- 
mitted to  the  Commissioner  of  the 
Budget.  This  is  in  order  to  fix  the 
responsibility  upon  the  department 
heads  for  the  financial  demands  which 
they  propose  to  make  upon  the  Treas- 
ury.    (Sec.  6) 

"4.  On  or  before  Oct.  1  each  year 
the  head  of  each  department  and  estab- 
lishment is  required  to  submit  to  the 
Commissioner  of  the  Budget  'his  final 


revised    budget    estimates   for    the   en- 
suing fiscal  year.'     (Sec.  6) 

".5.  The  head  of  the  departments  are 
further  required,  when  their  budget 
estimates  are  in  e.xcess  of  existing  ap- 
propriations, or  when  they  are  entirely 
new,  to  set  forth  in  detail,  by  means 
of  a  note,  the  reasons  why  such  in- 
crease or  new  item  is  requested.    (Sec.  9) 

"6.  It  is  made  the  duty  of  the  Sec- 
retary of  the  Treasury  to  prescribe  a 
uniform  system  of  miles  and  regula- 
tions regarding  the  form  and  the 
method  of  the  preparation  and  sub- 
mission of  budget  estimates.     (Sec.  10) 

"7.  The  Commissioner  of  the  Budget 
takes  over  the  functions  of  the  division 
of  bookkeeping  and  warrants  in  so  far 
as  they  relate  to  the  estimates.  (Sec. 
11> 

"8.  On  or  before  Nov.  1  of  each  year 
the  Commissioner  of  the  Budget  is  re- 
quired to  report  the  results  of  his  in- 
vestigations i-egarding  the  organiza- 
tion activities  and  methods  of  business 
of  the  various  services  of  the  Govern- 
ment, in  the  interest  of  securing  econ- 
omy and  efficiency,  to  the  Secretary  of 
the  Treasury.  He  is  also  required  on 
that  date  to  submit  to  the  Secretary  of 
the  Treasury  the  budget  estimates 
which  have  been  submitted  to  him. 
(Sec.  12) 

"9.  It  is  made  the  duty  of  the  Sec- 
retary of  the  Treasury  to  'revise,  con- 
solidate, unify,  co-ordinate,  reduce  or 
otherwise  to  change  any  item  or  items 
of  the  budget  estimates  submitted  to 
him'  in  the  interest  of  economy  and 
to  prevent  waste,  extravagance,  loss, 
or   duplication.     (Sec.    13) 

"10.  On  or  before  Nov.  20  each  year 
the  Secretary  of  the  Treasury  is  re- 
quired to  submit  to  the  President  the 
budget  estimates  in  the  form  of  a  na- 
tional budget  (of  prescribed  form)." 


Further  Awards  Made  in  Chrome 
and  Manganese  Cases 

Eleven  of  Former  and  Three  of  Latter 

— Total    Amount    Involved    About 

Eighty   Thousand  Dollars 

Additional  awards  totaling  $80,352.75 
have  been  made  by  the  War  Minerals 
Relief  Commission.  The  award  in  each 
chrome  case  and  the  percentage  of  the 
amount  recommended  to  the  amount 
claimed  is  given  as  follows:  W.  E. 
Gilmore,  |2,011.14,  25  per  cent;  C.  B. 
Fife,  $1,172,  93  per  cent;  Frank  L. 
Waller,  $2,657.99,  28  per  cent;  Nor- 
man Kerr,  $347.70,  59  per  cent; 
Fresno  Chrome  Co,  $3,048.28,  9  per 
cent;  P.  L.  Papish,  $738.48,  6  per  cent; 
Anderson,  Hilbert  &  Robinson,  $345,  27 
per  cent;  Young,  Milne  &  Reichman, 
$2,993.81,  65  per  cent;  A.  J.  Schmidt, 
$1,851.08,  60  per  cent;  John  H.  Haak, 
$34,888.54,  58  per  cent;  George  W. 
Elder,  $1,491.60,  61  per  cent. 

The  following  awards  were  made  in 
manganese  cases:  H.  K.  Welch,  $26,- 
889.87,  70  per  cent;  J.  D.  Magness, 
$1,422.22,  11  per  cent;  W.  S.  Jones, 
$495.04,  67  per  cent. 

Radio  Station  Asked  for  Hyder, 
Alaska 

In  urging  an  appropriation  for  addi- 
tional radio  stations  in  Alaska,  it  is 
piedicted  by  the  Governor  of  Alaska  in 
a  letter  to  the  Secretary  of  War  that 
3,000  men,  at  least,  will  be  employed 
this  summer  in  and  around  Hyder,  as  a 
result  of  the  recent  silver  discoveries 
in  that  neighborhood.  Governor  Riggs 
predicts  that  this  will  be  one  of  the 
phenomenal  camps  of  North  America, 
He  vouches  for  one  instance  in  which 
$265,000  worth  of  silver  was  secured 
from  400  tons  of  ore.  The  cost  of  the 
station  was  estimated  at  $30,000. 


STATUS  OF  PENDING  MINING  LEGISLATION 
Bills  That  Have  Reached  Committee  Stage 

Subject  of  Bill  Bill  No.  Author  Present  Status 

Silver  in  coins H.R.  11,226...   McFadden.   Before  House  Committee 

Met.  Min.  on  Ind.  Res.  S.  287 Ashurst...  .   On  Senate  Calendar 

Timber  for  mining  pur- 
poses    S.  No.  I Pittman .  . .   Passed  Senate  Oct.  3,  before   House 

Committee 
Anti-dumping H.R.  10,918...  Fordney....    Passed    House   Dec.  9,   on   Senate 

Calendar 
Laboratory  glassware.  .    H.R.  7,785.. . .  Bacharach..    Passed    House    Aug.    2,  on    Senate 

Calendar 
Magnesite H.R.  S,l\8.. . .    Hadley Passed  House  Aug.   7,  on    Senate 

Calendar 
Tungsten H.R.  4,437.     .    Timberlake.    Passed  House  Aug.  21,  on    Senate 

Calendar 
Zinc H.R.  6.238.        McPherson.  Passed  House   Sept.    2,   on  Senate 

Calendar 

ffar  Minerals  Relief     H.  R.  I3,09i.     Garland Reported  favorably  to  the  House 

March  25. 
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News  by  Mining  Districts 


I.  W.  W.  Calls  Strike  at  Butte 

No  Notice  (liven — Demand   $7   for  Six- 
Hour  Day,  Release  of  Prisoners  and 
Abolition  of  Contract  System 

By  Telegraph 

A  strike  was  suddenly  called  at  Butte 
by  the  I.  W.  W.  union  of  miners  late 
on  Sunday,  April  19,  and  effective 
the  morning  following.  No  demands 
were  presented  to  the  companies  nor 
was  any  notice  given  at  this  time.  On 
Monday,  squads  of  pickets,  made  up 
principally  of  Finlanders  and  Bulga- 
rians, stopped  miners  on  their  way  to 
work,  snatched  their  dinner  buckets 
and  thrust  I.  W.  W.  and  radical  Soviet 
literature  into  their  hands.  Their  de- 
mands, as  later  published  in  the  daily 
newspaper  of  the  I.  W.  W.,  were  for  a 
six-hour  day  and  wages  of  $7  per  day, 
and  for  the  release  of  all  political  and 
industrial  prisoners,  and  for  the  aboli- 
tion of  the  contract  system,  whereby 
a  miner  is  paid  for  what  he  does. 

The  average  wage  paid  by  Anaconda 
for  13,000  shifts  during  the  last  week 
was  $7.43  per  day.  At  Anaconda's 
West  Colusa  mine,  the  daily  wage  for 
the  last  week  under  the  contract  sys- 
tem averaged  $8.35.  The  contract  sys- 
tem is  gradually  weaning  men  away 
from  the  control  of  the  radical  unions. 

The  strike  is  not  expected  to  last 
long.  The  great  majority  of  the  miners, 
not  being  affiliated  with  the  I.  W.  W., 
prefer  to  remain  at  work,  this  accord- 
ing to  opinion  in  well  informed  labor 
circles.  The  men,  however,  do  not  care 
to  risk  assaults  of  foreign  pickets.  On 
Monday,  April  19,  about  a  third  of  the 
shifts  were  at  work. 


ARIZONA 

El     Tiro     Reports     for     March — Mica 
Found  Near  Ajo — Van  Dyke  Sinking 
on  Ore  in  Pinal  Schist— U.  V.  Co. 
Has     Magazine     Explosion — 
Arizona    I'ower   Co.   Com- 
pletes  New    Line 

Miami — Almost  within  the  business 
district,  the  Van  Dyke  Copper  Co.  has 
been  sinking  on  the  copper  deposit  cut 
several  years  ago  by  drilling.  The  top 
of  the  orebody  was  found  at  1,180  ft., 
20  ft.  below  the  strike  in  the  drill  hole. 
The  ore  is  carbonate  high  in  silica  and 
typical  of  this  section.  It  is  described 
as  "in  much  brecciated  and  silicified 
Pinal  schist,  and  the  copper  minerals, 
mainly  malachite,  azurite  and  chryso- 
colla,  occur  in  crystalline  form  within 
the  fractures."  E.  R.  Rice,  manager, 
states:  "The  present  strike  demon- 
strates absolutely  the  presence  of  ore- 
bodies  of  commercial  grade  lying  in  the 
Pinal  schist,  underneath  the  Gila  con- 
glomerate and  to  the  east  of  the  Miami 
fault." 

Tucson — At  Silver  Bell,  Percy  Wil- 
liams, manager  of  El  Tiro  Leasing  Co., 


reports  shipment  in  the  last  month  of 
2C)  carloads  of  ore,  produced  at  a  cost 
of  18.19c.  a  pound.  Though  568  ft.  of 
development  work  was  figured  in  this, 
there  was  a  net  profit  for  the  month  of 
$783.  On  the  300  level  are  altered  ores 
in  limestone,  leading  to  the  belief  that 
soon  there  will  be  found  a  body  of 
sulphide  of  good  grade,  entirely  dis- 
tinct from  the  ores  mined  on  the  upper 
levels. 

Ajo — Ten  miles  west  of  Ajo,  Ells- 
worth Gibson  has  located  a  ledge  of 
commercial  mica,  15  ft.  wide,  exposed 
for  200  ft.  A  similar  ledge  has  been 
found  in  the  Estrella  Mountains,  on  the 
Pima  Indian  Reservation. 

Jerome — An  explosion  in  the  maga- 
zine of  the  United  Verde  Copper  Co. 
recently  caused  serious  injury  to  Grant 
Dunlop  and  sent  four  other  persons  to 
the  hospital,  but  there  were  no  deaths. 
Some  of  those  injured  were  scalded 
through  the  breaking  of  a  powerhouse 
steam  pipe  and  the  others  by  falling 
fragments.  One  end  of  the  mine  of- 
fice building  was  blowTi  in,  the  power 
house  was  almost  wrecked  and  win- 
dows were  broken  in  Jerome,  nearly  a 
mile  away. 

Calumet  &  Arizona's  annual  report 
says  of  the  Gadsden  Copper  Co.: 
"Work  at  Gadsden  failed  to  show  min- 
eral values  and  unless  work  planned  at 
the  end  of  the  year  is  fruitful  of  results, 
operations  will  be  discontinued."  De- 
velopment has  already  been  stopped. 
No  ore  was  found  although  5,619  ft.  of 
this  work  was  done. 

Globe — Arizona  Commercial's  recent 
report  to  stockholders  states  that  all 
of  the  development  to  date  has  indi- 
cated that  the  company's  claim  made 
against  the  Iron  Cap  Copper  Co.  a  year 
ago,  which  was  followed  by  a  suit 
against  that  company,  can  be  definitely 
established  by  physical  facts  and  not 
by  geological  hypotheses. 

Superior  &  Boston  shipped  15  cars  of 
ore  in  March  averaging  6  per  cent 
copper  and   over   13   oz.   silver. 

Johnson — H.  D.  McDonald,  formerly 
of  Mascot,  Tenn.,  is  sampling  the  Ariz- 
ona United  Mining  Co.  property.  He 
is  said  to  represent  parties  connected 
\vith  the  American  Zinc,  Lead  &  Smelt- 
ing Co. 

The  machinery  at  the  Golden  Rule 
mine  at  Cochise  has  been  purchased  by 
Dr.  Kopp,  of  Denver,  Col.,  and  moved 
ti)  Gleeson,  where  it  will  be  used  to  de- 
velop property  owned  and  operated  by 
him. 

The  Johnson  Development  Copper  Co. 
has  installed  pumps  and  is  unwatering 
the  lower  level  preparatory  to  develop- 
ment work. 

Phoenix — Stability  of  power  service 
both  for  the  mining  districts  of  Yava- 
pai County  and  the  agricultural  sec- 
tions around  Phoenix  has  been  assured 


by  completion  of  a  connecting  line  of 
the  Arizona  Power  Co.,  which  may 
now  draw  upon  its  two  Fossil  Creek 
hydro-electric  plants,  its  10,000-kw. 
.steam  generating  station  near  Clark- 
dale,  its  steam  generating  station  in 
Phoenix,  and  upon  the  great  hydro- 
electric system  of  the  Roosevelt  irri- 
gation enterprise.  The  new  line  will 
furnish  power  to  the  Kay  Copper  Co. 
and  other  properties  that  are  situated 
in  the  Black  Canyon  district  north  of 
Fhoenix. 

South  Verde  Consolidated  is  install- 
ing an  engine  and  compressor  on  its 
copper  property  in  the  Cave  Creek 
district,  50  miles  north  of  Phoenix.  A 
tunnel,  580  ft.  long,  is  entering  the 
vein  matter.  The  company  is  mainly 
capitalized  in  Mesa,  where  its  head- 
<iuarters  are. 

A  15-ton  Nissen  mill  is  being  in- 
stalled at  the  Eyrich  gold  mine,  20 
miles  north  of  Phoenix  in  the  Wini- 
fred district.  A  360-ft.  shaft  and 
drifts  have  opened  up  a  3-ft.  vein  sam- 
pling above  $25.  John  F.  White,  of 
Phoenix,  is  manager. 

ARKANSAS 

.Manganese  Mining   Reviving  in  Bates- 
ville  Field 

Batesville — Walter  Dennison,  one  of 
the  largest  shippers  of  manganese  ore 
in  the  Batesville  field,  states  that 
enough  contracts  have  been  made  with 
the  furnaces  to  consume  the  1920  pro- 
duction of  the  field.  The  ore  is  going 
to  Chicago  concerns.  Demand  is  for 
40  per  cent  ore  which  is  bringing  70c. 
per  unit.  Present  producers  are  the 
Independence  Mining  Co..  Dennison  & 
.A.dler,  Walter  Dennison,  Ozark  Mining 
Co.,  Potteroff  &  Co.,  Dennison  & 
Barksdale,  Stanley  Hanford,  T.  F. 
Shell,  Dennison  Bros.,  and  the  White 
River  Manganese  Co.  The  Eureka  and 
the  Oklahoma-Kansas  companies  are 
to  start  their  washing  plants  within  the 
next  ten  davs. 


IDAHO 

Bunker   Hill   Smelter   Getting    About 

6,000  Tons  Custom  Ores 

Per  Month 

Wallace — The  new  mill  of  the  Big 
Creek  Mining  Co.,  which  has  been  under 
construction  during  the  winter,  was 
started  on  April  9.  It  has  a  daily  ca- 
pacity of  75  tons  and  is  equipped  for 
concentration  and  flotation.  The  ore  is 
galena,  which  is  high  in  silver,  and 
gray  copper.  It  is  estimated  that  there 
is  4,000  tons  of  low-grade  milling  ore 
on   the  dump. 

Kellogg— The  Bunker  Hill  &  Sullivan 
smelter  is  now  securing  about  6,000 
tons  of  cu.stom  ore  per  month  in  addi- 
tion to  the  production  from  the  com- 
pany's own  property  Custom  smelting 
was  only  recently  undertaken. 
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MICHIGAN 
Copper  District 

Mayflower  Crosscut  Through  Vein  into 

Trap  —  Mohawk- Wolverine    Intalie 

Tunnel     Finished     and     Mills 

Being  Remodeled 

Houghton — Mayflower's  crosscut  is 
in  100  ft.  through  the  mineral  and 
into  the  trap,  in  line  with  expectations. 

Superior's  exploration  program  con- 
tinues. In  addition  to  work  in  the 
shaft  laterals,  diamond  drilling  is  being 
done  to  assist  in  development.  A 
shipment  of  350  tons  of  West  lode  mat- 
ter, taken  out  in  the  openings,  was 
made  last  week. 

Quincy's  stamp  mill  is  using  260 
Deister  tables  and  finds  them  satisfac- 
tory. A  small  number  of  these  tables 
set  on  Wilfley  machines  are  also  used. 

Calumet — Calumet  &  Hecla  has  a 
year's  supply  of  coal  on  hand.  Every 
other  mine  in  the  district  has  enough 
coal  to  last  for  at  least  90  days  from 
this  date.  The  company  is  now  ship- 
ping part  of  its  leaching  plant  product 
direct  without  smelting.  T"wo  cars  of 
copper  oxide  leave  Lake  Linden  weekly 
for  the  American  Carbon  company 
at  Philadelphia,  where  it  is  used 
in  making  generator  brushes.  A  high 
price  is  said  to  be  secured  for  this. 
One  order  was  also  received  this  week 
from  Italy. 

Gay — At  the  Mohawk  and  Wolverine 
mills  at  Gay  some  extensive  remodeling 
is  being  done.  New  Hardinge  mills  and 
tables  are  being  installed,  eight  of  the 
former  and  100  of  the  latter.  Savings, 
proven  by  experiments,  may  be  hoped 
for  on  a  basis  of  H  lb.  per  ton,  ap- 
proximating $5  a  year  a  share  on  the 
present  production. 

The  tunnel  constructed  to  assure  a 
steady  water  supply  has  been  com- 
pleted. It  was  built  in  18  months  at 
a  cost  of  $20  per  ft.  It  is  2,800  ft. 
long.  Pumping  is  being  done  with 
power  from  the  low  pressure  turbine, 
a  1,250-kw.  equipment,  running  on  ex- 
haust steam  from  the  stamp  heads.  This 
same  turbine  will  furaish  the  power 
for  the  regrinding  mills  and  additional 
tables. 

Mohawk  is  operating  65  machine 
drills.  Sinking  is  being  done  at  No.  4 
and  No.  6  and  drifting  in  Nos.  4,  5 
and  6. 

Menominee  Range 

Iron  Mountain — The  Iron  Mountain 
Furnace  Co.  has  been  organized  to 
erect  a  chai'coal  pig-iron  furnace  here. 
The  $400,000  required  has  been  sub- 
scribed, $175,000  in  stock  having  been 
taken  by  Iron  Mountain  residents.  The 
capacity  of  the  furnace  will  be  be- 
tween 80  and  100  tons  of  iron  daily. 
Ore  will  come  from  the  West  Chapin 
mines  and  limestone  and  charcoal  from 
near  the  city.  M.  E.  Richards,  for- 
merly in  charge  of  mining  properties 
in  the  Crystal  Falls  district,  is  to  be 
manager. 

The  Traders  mine  at  Iron  Mountain 
is  to  resume  operations  in  April  after 
being   idle   last   year.     The   machinery 


is  being  overhauled  and  over  100  men 
will  be  employed  this  summer.  The 
operators  are  the  Antoine  Ore  Co.,  a 
subsidiary  of  the  Republic  Iron  &  Steel 
Co. 

Crystal  Falls — Almost  every  mine  in 
the  district  which  was  idle  last  year 
is  now  in  operation  or  will  be  this 
month.  Many  of  the  miners  who  left 
the  district  have  returned  to  their 
former  employment. 

E^canaba — The  North  Range  Ex- 
ploration Co.  has  not  as  yet  been  suc- 
cessful in  its  search  for  iron  ore  in  the 
Escanaba  field,  which  is  considered  by 
some  as  an  extension  of  the  Menominee 
Range.  One  diamond  drill  has  been  at 
work  for  several  months  and  the  forma- 
tion has  been  cut,  but  no  ore  has  been 
found.  Several  holes  have  been  put 
down  and  it  is  likely  that  the  work 
will  go  on  all  summer. 

Iron  River — The  Delta  mine  has  been 
sold  by  the  St.  Clair  Mining  Co.  to 
the  Wickwire  Steel  Co.  and  work  has 
been  resumed.  Ore  hoisting  must  wait 
until  some  new  machinery  is  installed. 
A  spur  off  the  C.  &  N.-W.  main  line 
will  be  built  to  the  property.  A  new 
headframe  is  to  be  erected  later.  Most 
of  the  machinery  will  come  from  the 
Wickwire  mine.  The  property  has  not 
been  worked  by  St.  Clair  since  1916. 

The  Smuggler  mine,  idle  since  1913, 
has  been  sold  by  the  Youngs  Mining  Co. 
to  the  Florence  Iron  Mining  Co.,  which 
will  start  mining  soon.  Electrically- 
driven  machinery  has  been  ordered, 
including  a  hoist,  a  compressor  and 
smaller  machinery.  Pumping  will  be 
resumed  promptly.  About  700,000  tons 
of  ore  was  removed  before  the  shut 
down.  The  manager  will  be  Andre 
Formis,  also  in  charge  of  the  Bates 
Iron  Mining  Co.'s  mines. 

Cleveland-Cliffs  will  resume  opera- 
tions soon  at  its  Spies  mine  in  the  Ii'on 
River  district.  Considerable  ore  is  in 
stock  that  will  be  shipped  this  year, 
but  not  enough  to  meet  contracts. 

Marquette  Range 

Negaunee — Operations  will  be  re- 
sumed soon  at  the  Jackson  mine  of  the 
Cleveland-Cliffs  Iron  Co.  This  is  an 
open  pit  property  which  is  worked  only 
during  the  shipping  season. 

The  large  crushing  plant  at  the 
Cleveland-Cliffs  Iron  Co.'s  Maas  mine 
is  being  placed  in  condition  for  opera- 
tion. Much  hematite  ore  mined  in  the 
Ishpeming  field  is  crushed  at  this  plant. 
The  company  has  several  central 
crushing  plants  that  operate  during  the 
shipping  season  instead  of  installing 
crushers  at  the  individual  mines. 

Ishpeming — It  will  take  two  months 
more  to  dewater  the  old  Cleveland 
mine,  which  has  been  idle  for  years. 
Pumping  has  been  going  on  since  last 
fall.  An  electrically  driven  pump  is 
mounted  on  a  cage  in  the  old  vertical 
shaft  and  is  lowered  as  the  water  level 
goes  dov^Ti.  The  water  is  being  re- 
moved to  insure  greater  safety  in  the 
workings  of  the  Cliffs  shaft,  which  has 
openings  not  far  away. 


Gogebic  Range 

Ironwood — The  Ashland  mine  in 
Ironwood,  Mich.,  on  the  Gogebic  Range, 
has  had  a  narrow  escape  from  being 
drowned  out.  The  mine  is  being  de- 
veloped on  the  20th,  22nd,  and  24th 
levels,  and  recently  has  had  to  handle 
increasing  amounts  of  water  as  is  com- 
mon in  many  mines  in  the  spring.  A 
week  or  so  ago  the  pumps  on  the  bot- 
tom level  broke  dovim  under  the  extra 
load,  and  were  drowned  before  they 
could  be  repaired.  The  24th  and  22nd 
levels  were  flooded  within  a  day  or 
two,  and  the  rising  water  was  not 
checked  until  it  was  within  a  few  feet 
of  the  20th  level.  Two  pumps  were 
borrowed  from  the  Norrie-Aurora 
mines  with  which  the  water  has  been 
lowered  about  140  ft.  below  its  high 
level.  The  drowned  pumps  should  be 
recovered  shortly  although  unwatering 
the  two  levels  will  take  much  longer 
than  unwatering  the  shaft.  Develop- 
ment at  the  Ashland  has  been  pro- 
gressing favorably;  a  cross-cut  at  the 
west  end  of  the  20th  level  has  gone 
40  ft.  in  high-grade  ore. 

A  steam  shovel  has  been  received  at 
the  Tovimsite  mine  and  is  now  erected 
and  ready  to  start  loading  the  stock- 
pile as  soon  as  the  shipping  season 
opens.  The  U.  S.  Bureau  of  Mines 
rescue  car  is  now  at  this  mine. 

MONTANA 

Butte — Production  of  zinc  ore  partic- 
ularly is  being  speeded  up  by  Anaconda, 
which  is  producing  more  zinc  than  at 
any  time  in  its  history.  An  increased 
zinc  output  in  turn  will  increase  the 
silver  yield. 

Daily  shipments  from  the  Davis- 
Daly  are  running  325  tons  and  over, 
the  ore  recently  running  over  8  to  10 
per  cent  copper  with  from  6  to  8  oz. 
silver.  Ten  thousand  tons  of  ore  was 
shipped  during  March. 

Net  earnings  of  Tuolumne  Copper  in 
March  were  over  $12,000  from  the  pro- 
ceeds of  45  cars  of  ore  shipped  to  the 
Washoe  Reduction  Works. 

From  unofficial  sources  comes  infor- 
mation to  the  effect  that  an  option  has 
been  given  on  a  controlling  number  of 
shares  of  the  Butte  &  Ramsdell,  ad- 
joining the  Davis-Daly  on  the  east,  and 
it  is  believed  that  interests  associated 
with  the  latter  have  taken  the  option, 
although  this  has  not  thus  far  been 
confirmed. 

Marked  improvement  is  reported  in 
the  grade  of  ore  on  the  3,400-ft.  level 
of  the  Edith  May  vein  of  the  Granite 
Mountain  mine  of  the  North  Butte  com- 
pany. The  copper  content  is  said  to 
run  up  to  8  per  cent. 

Grade  of  shipments  of  siliceous  ore 
from  the  glory  hole  of  the  Butte  & 
Duluth,  being  worked  by  the  Mines  Op- 
erating  Co.,    is   said   to   be   improving. 

Potomac — The  breast  of  the  No.  4 
tunnel,  the  principal  working  of  the 
Potomac  company,  again  is  in  ground 
seamed  with  fine  stringers  of  copper 
glance.  It  will  be  at  least  60  days 
before  this  tunnel  reaches  the  point  for 
which   it  is  being  driven. 
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NEVADA 

Yellow  Pine  Strikes  Pay  Shoot  on  1,000 

Level — Simon   Silver  Lead  To 

Build  Pilot  Mill 

Goodsprings — The  downv^ard  exten- 
sion of  the  orebody  which  has  produced 
so  well  for  the  Yellow  Pine  Mining  Co. 
has  been  struck  on  the  1,000  level,  600 
ft.  north  of  the  shaft.  The  ore  is 
smithsonite  with  bunches  of  galena.  The 
mill  treats  60  tons  per  day  and  in  Feb- 
i-uary  the  net  realization  was  $32,000. 

At  the  Yellow  Pine  mill,  U.  S.  Bu- 
reau of  Mines  men  have  been  caiTying 
on  volatilization  tests,  with  the  idea  of 
driving  off  silver  and  lead  and  pi-ecipi- 
tating  them  from  fumes  by  the  Cottrell 
process.  The  tests  were  made  in  a 
calcining  furnace  60  ft.  long  and  5  ft. 
in  diameter. 

Samuel  S.  Arentz  has  been  experi- 
menting with  the  treatment  of  vana- 
dium ores  at  Goodsprings,  Nev.,  and 
recently  shipped  to  a  vanadium  com- 
pany in  Colorado  a  350-lb.  sample 
of  high-grade  concentrates.  Vanadium 
ores  are  found  scattered  over  consid- 
erable territory  in  the  Goodsprings  sec- 
tion. Arentz  states  that  E.  F.  Gordon, 
representing  the  Schwab  interests, 
spent  six  weeks  in  the  district  looking 
at  different  deposits  of  such  ores. 

Tybo  —  Three  cars  of  coke  for  the 
newly-built  smelter  of  the  Louisiana 
Consolidated  company,  at  Tybo,  has 
arrived  at  Tonopah  and  is  being  hauled 
by  trucks  to  the  camp,  60  miles  north- 
east of  Tonopah.  It  is  hoped  to  ac- 
cumulate a  sufficient  reserve  supply. 
The  plant  will  be  of  125  tons  capacity. 
Slag  from  the  old  pile,  which  accumu- 
lated when  the  first  Tybo  smelter  was 
operated  in  the  Sixties,  will  be  mixed 
with  the  mine  ore.  F.  W.  Draper  is 
general  manager. 

Omco — Following  a  report  by  Fred 
Searles,  Jr.,  it  has  been  decided  to  re- 
build the  Olympic  mill  on  the  site  of 
the  one  destroyed  by  fire  some  months 
ago,  22  miles  east  of  Mina.  The  new 
mill  will  be  of  40  tons  capacity  and 
will  cost  about  $100,000.  Cyaniding 
will  be  employed. 

Simon  District  —  The  Simon  Silver 
Lead  Mines  Co.  has  increased  its  cap- 
ital stock  from  $1,500,000  to  $2,000,000, 
a  step  required  in  order  to  secure  funds 
for  a  reduction  plant,  a  new  road  be- 
tween mine  and  shipping  point  at  Mina, 
development  of  water  and  necessary 
pipe  lines  to  convey  it  to  the  mill,  and 
other  important  improvements.  The 
Simon  ores  are  not  simple  to  treat  and 
it  has  been  given  out  that  a  small  mill 
will  be  built  and  the  reduction  process 
thoroughly  tried  out  before  a  larger 
plant  is  put  up. 

Tonopah  —  Although  earnings  of 
Tonopah  companies  were  low  for 
February,  owing  mainly  to  labor  dis- 
tui-bances  early  in  the  month,  it  is  ex- 
pected that  March  earnings  will  prove 
approximately  normal.  The  last  regu- 
lar semi-monthlj  cleanup  for  the  dis- 
trict totaled  approximately  $250,000. 

Tonopah    operators    are    working    for 
the  passage  of  the  McFadden  bill,  call- 


ing for  an  excise  to  be  paid  on  all  gold 
used  in  the  arts.  Passage  of  this  would 
be  of  considerable  benefit  to  the  Tono- 
pah district,  as  the  ratio  of  silver  to 
gold  is  100  to  1,  by  weight,  in  this  dis- 
trict. It  would  also  benefit  the  sub- 
sidiary companies  of  the  Tonopah  cor- 
porations operating  in  different  parts 
of  the  world,  some  of  which  are  hav- 
ing trouble  making  ends  meet  owing 
to  increased  costs. 

The  Tonopah  Mining  Co.  has  an- 
nounced resumption  of  dredger  opera- 
tions on  its  property  at  Breckenridge, 
Colorado. 

Divide  —  No  special  developments 
have  been  recorded  in  the  Divide  dis- 
trict recently.  The  adjourned  meeting 
of  the  Tonopah  Divide  company  was 
held  Api-il  10  in  Tonopah.  Out  of  a 
total  of  1,000,000  shares  issued  735,000 
shares  were  represented  at  this  meet- 
ing. The  entire  board  of  directors  were 
re-elected  for  the  ensuing  year.  The 
officials  are  H.  C.  Brougher,  president; 
George  Wingfield,  vice-president;  W. 
J.  Douglass,  second  vice-president;  E. 
J.  Erickson,  secretai-y-treasurer.  Di- 
rectors are  H.  C.  Brougher,  George 
Wingfield,  W.  J.  Douglass,  E.  J.  Erick- 
son and  E.  W.  Blair.  The  annual  re- 
port of  mine  development,  expenditures 
and  receipts  will  probably  not  be  mailed 
to  stockholders  for  another  week. 

Jett  Canyon — The  Gibraltar  mine, 
located  in  Jett  Canyon  and  about  10 
miles  west  of  Round  Mountain,  held 
under  option  by  W.  J.  Loring  and  as- 
sociates, is  reported  to  have  been 
closed.  Development  under  bond  failed 
to  disclose  ore  at  depth. 

Jlajuba  Hill  —  The  Majuba-Fresno 
Silver  Mining  Co.  has  shipped  three 
cai-s  of  smelting  ore  averaging  $60 
from  its  recently  acquired  Last  Chance 
mine.     C.  E.  Crawford  is  manager. 

Pioche — Prince  Consolidated  has  al- 
most completed  its  new  change  house. 
The  shaft  is  now  down  600  ft.  vertically 
and  has  225  ft.  to  go  to  cut  the  first 
ore  bed. 

Negotiations  for  reopening  the  old 
Mazeppa  mine  are  pending. 

Ore  shipments  from  the  Pioche  dis- 
trict in  the  week  ended  April  8  totaled 
1,800  tons  as  follows:  Prince  Con.  600 
tons,  Virginia  Louise  750,  Black  Metals 
150,  Con.  Nevada  Utah  150,  Combined 
Metals  100,  and  Pioche  Assay  Office  50. 
Shipments  are  below  normal  owing  to 
the  labor  situation. 

NEW   MEXICO 

Lordsburg — The  Misers  Chest  Syndi- 
cate, composed  of  bankers  and  mining 
men  of  Silver  City  and  Tyrone,  N.  M., 
have  decided  to  increase  the  scale  of 
operations  at  this  property.  More  men 
will  be  added  to  the  underground  force. 
Three  cars  have  been  shipped  so  far  in 
April  to  the  El  Paso  smelter.  An  ef- 
fort has  been  made  to  lease  some  of 
the  adjoining  Bonney  ground.  James 
B.  Bell  is  manager. 

The  option  teken  by  Frank  Cavanagh 
and  associates,  of  Philadelphia,  on  the 
Nelly  Gray  mine,  will  not  be  taken  up. 


OKLAHOMA 

Several    Plants   Completed   and   Others 

Are  Resuming  Operations — Tornado 

Damages  Blue  Bonnet  Plant — 

Commerce  M.  &  R.  Co.  To 

Build  Mill 

Picher — Several  new  plants  have  been 
completed  and  operations  resumed  at 
others  that  have  been  down  for  some 
months.  Among  those  recently  com- 
pleted is  that  of  the  Empire  Develop- 
ment Co.,  which  is  the  remodeled 
Kentex  mill,  now  situated  northeast 
of  Hockerville,  Kan.  The  Jeff  City  mill 
is  completed  and  operating  steadily. 
The  Lucky  SjTidicate  is  just  finishing 
the  mill  it  purchased  and  moved  from 
Joplin  to  replace  the  one  lost  by  fire  two 
years  ago.  The  State  Line  is  just  com- 
pleting a  new  mill  northwest  of  St. 
Louis,  Okla.  The  Hunt  Jlining  Co.  has 
practically  completed  a  plant  to  re- 
place the  one  lost  by  fire  about  two 
months  ago.  The  St.  Louis  S.  &  R.  Co. 
has  completed  and  put  in  operation  the 
old  Coahuila  mill,  moved  from  near 
Duenweg,  Mo.,  to  the  Kropp  land,  two 
miles  east  of  Picher. 

Resumption  of  operations  has  been 
particularly  noticeable  in  the  field  about 
two  miles  east  of  Quapaw,  known  as 
Sunnyside.  The  West  Virginia  mill, 
the  second  to  be  built  upon  one  lease, 
is  operating  steadily.  The  Morgan  mill, 
built  some  time  ago,  but  never  success- 
fully operated,  has  been  taken  over 
by  the  Bar  H  Mining  Co.,  of  Oklahoma 
City,  and  is  being  overhauled.  The 
Charlotte  mill  at  Sunnyside  was  re- 
cently completed  and  placed  in  opera- 
tion. The  Aurora  mine,  owned  by  in- 
terests in  Aurora,  Mo.,  has  been  placed 
under  the  management  of  Dr.  C.  A. 
Moore,  of  Aurora,  and  will  be  started 
up  at  once. 

The  Kropp  mill  of  the  St.  Louis  S.  & 
R.  Co.  is  interesting  in  that  Hancock 
jigs  are  being  used  in  it,  the  first  in 
this  district.  Results  obtained  with 
them  are  being  watched. 

A  tornado  destroyed  two  tramways, 
a  derrick  and  hopper  and  blew  in  the 
i-oof  of  the  Blue  Bonnet  mill  of  the 
Victory  Metals  Co.,  about  two  miles 
east  of  Picher,  at  5:30,  Sunday  evening, 
April  10.  Eight  men  were  working  in 
the  plant  at  the  time  but  none  was  in- 
jured. Three  of  the  men  were  just  pre- 
jiaring  to  descend  into  the  No.  4  shaft, 
where  the  derrick  and  hopper  were  de- 
stroyed, when  the  storm  struck.  John 
C.  Cox,  superintendent  of  the  property, 
estimates  the  damage  at  $35,000,  and 
the  plant  will  be  idle  several  weeks 
until  repairs  can  be  completed.  The 
tornado,  while  small,  was  typical,  de- 
veloping a  funnel-shaped  cloud  that 
was  obsei'\'ed  all  over  the  field.  K.  S. 
Bell,  assistant  superintendent  at  the 
St.  Louis  S.  &  R.  Co.  plants,  one  mile 
east  of  where  the  storm  struck,  saw 
the  cloud  and  took  a  kodak  picture  of 
it.  The  cloud  dipped  to  earth  just  be- 
fore it  reached  the  Blue  Bonnet  prop- 
erty and  then  almost  immediately  lifted 
once  more,  coming  down  for  an  instant, 
about  a  mile  to  the  northwest,  and 
wrecking  the  barn  and  roof  of  the  home 
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of  Nicholas  Gilmore.  Fortunately  the 
storm  travelled  along  the  very  eastern 
edge  of  the  Oklahoma  mining  district, 
and  there  were  few  mills  in  its  path. 
The  Big  Chief  mine  at  Picher  has 
recently  been  taken  over  by  John  Skin- 
ner and  R.  C.  English,  of  Webb  City, 
Mo.  The  mine  was  developed  by  officers 
and  employees  of  the  Eagle-Picher 
Lead  Co.,  and  has  been  a  good  pro- 
ducer. 

SOUTH  DAKOTA 

Water  in  Homestake  Below  1,7.50  Level; 

840     Stamps     Dropping  —  Activity 

Looked  for  in  Keystone  District 

Lead — Water  in  the  Homestake  mine 
has  been  lowered  below  the  1,750-ft. 
level  and  work  has  begun  at  this  depth. 
In  a  short  time  the  entire  workings  will 
be  in  the  same  condition  as  they  were 
in  before  the  fire,  which  stai-ted  last 
September.  Since  the  increase  in  wages, 
labor  is  moi'e  plentiful  and  a  return  to 
normal  production  will  probably  be 
reached  this  summer.  Out  of  a  total 
of  1,020  stamps  840  are  now  dropping. 

Trojan  —  The  Trojan  company  con- 
tinues active  work  in  the  Bald  Moun- 
tain district.  The  shaft  started  early 
last  fall  is  still  being  sunk.  The  upper 
50  ft.  has  been  concreted  and  the  new 
opening'  is  being  permanently  equipped. 

Deadwood — The  tunnel  being  driven 
in  the  Carbonate  district  has  reached 
a  depth  of  nearly  1,000  ft.  This  leaves 
about  3.50  ft.  to  drive  to  tap  the  lower 
workings  of  the  old  Iron  Hill  property. 
When  this  is  completed  the  old  work- 
ings will  be  thoroughly  prospected.  The 
new  tunnel  will  make  it  possible  to 
drain  the  mine,  and  will  also  pass 
through  virgin  ground.  Several  ver- 
tical stringers  of  ore  have  been  cut, 
which  are  being  developed. 

The  Cutting  continues  active  devel- 
opment west  of  the  Homestake  hold- 
ings. Sinking  is  being  continued  and 
has  reached  a  depth  of  over  300  ft. 
When  the  500-ft.  point  is  reached,  la- 
terals will  be  driven  and  ore  deposits 
found  near  the  surface  developed. 

Galena — The  Anchor  Mountain  Co., 
which  erected  a  ten-stamp  amalgama- 
tion plant  in  1919,  is  continuing  mine 
work.  A  tunnel  is  being  driven  to  cut 
the  orebody  with  depth  and  is  now  in 
over  200  ft. 

The  New  Silver  Queen  continues  to 
ship  lead-silver  ore  to  the  smelter  in 
Colorado.  Various  deals  are  pending 
in  this  lead-silver  district.  Such  prop- 
erties as  the  Richmond-Sitting  Bull, 
Merritt  and  Horseshoe  are  producing 
regulai'ly. 

Keystone  —  The  Maywood  Chemical 
Co.,  Rheinbold  Met.  Co.  and  Bob  Inger- 
soll  mine  are  preparing  for  active  work. 
The  first  is  the  largest  shipper  of 
amblygonite  in  the  state,  producing 
annually  about  1,000  tons,  which  is 
shipped  to  New  Jersey.  The  other  two 
ship  lithia  ores,  mica,  beryl  and  colum- 
bite.  The  district  is  expected  to  be 
active.  The  merger  of  the  larger  gold 
properties  will  probably  be  completed 
and  work  started  on  a  large  scale  early 
this  summer. 


CANADA 
British   Columbia 

Stewart — It  is  announced  that  cer- 
tificates of  incorporation  have  been  is- 
sued to  two  companies  for  operating 
an  express  service  by  hydroplane  be- 
tv.'een  Stewart,  B.  C,  and  Long  Lake, 
the  latter  being  close  to  the  Premier 
mine  and  other  prospects  of  the  Salmon 
River  section,  in  the  Portland  Canal 
district.  Roy  C.  Price  is  mentioned  as 
the  organizer  and  the  manager  of  the 
enterprise  and  it  is  said  that  funds  are 
being  advanced  by  business  men  of 
northern  British  Columbia  and  that  ter- 
minal facilities  have  been  arranged  for. 
Dale  L.  Pitt,  manager  of  the  Premier 
mine,  has  returned  to  the  propei'ty  ac- 
companied by  two  engineeiis  of  the 
American  Smelting  &  Refinmg  Co.  Mr. 
Pitt  states  that  it  is  the  intention  to 
continue  diamond  drill  development. 
The  engineers  are  to  supervise  plans 
for  construction  of  a  new  mill.  The 
company  will  continue  to  ship  high- 
grade  ore.  "'' 
White  Horse. — A  body  of  high-grade 
copper  ore  has  been  disclosed  at  the 
Copper  King  mine,  near  White  Horse, 
Y.  T.,  and  a  considerable  quantity  has 
been  sacked  ready  for  shipment  when 
the  weather  improves. 

Alice  Arm. — A.  J.  T.  Taylor,  man- 
aging director  of  the  Taylor  Mining 
Co.,  having  returned  from  Alice  Arm, 
states  that  it  is  expected  that  the  rail- 
way will  be  cleared  of  snow  and  the 
shipment  of  ore  by  rail  rendered  pos- 
sible some  time  early  in  May. 

Hazelton. — The  opening  of  a  new 
2-ft.  vein  of  good  milling  ore  is  re- 
ported at  Silver  Standard.  Develop- 
ment is  continuing.  Necessary  altei-a- 
tions  and  repairs  have  been  made  to  the 
mill  and  operations  were  recently 
begun. 

Kamloops.— A  car  of  high-grade  ore 
from  the  Joshua  mine  of  the  Donohue 
Mines  Corp.  awaits  shipment  to  Trail. 
More  concentrating  machinery  is  to  be 
installed  to  bring  the  mill  capacity  up 
t)  25  tons  a  day. 

Sheep  Creek. — The  Motherlode  mill, 
of  the  Nugget  Gold  Mines,  Ltd.,  is 
being  overhauled  and  will  be  ready  in 
May. 

Ymir — The  Mining  Corporation  of 
Canada  has  taken  up  its  bond  on  the 
Yankee  Girl  gold  mine  at  Ymir,  B.  C. 

Victoria — Stockholders  of  the  Coast 
Copper  Co,  have  decided  to  defer  con- 
struction of  a  mill  at  the  Sunloch 
Group  on  Vancouver  Island. 

Grand  Forks^ — The  Provincial  Gov- 
ernment has  decided  to  diamond  drill 
certain  properties  at  Franklin  Camp, 
close  to  Grand  Forks.  The  Mitchell  Dia- 
mond Drill  Contracting  Co.  is  prepar- 
ing to  start  work  under  the  direction 
of  P.  B.  Freeland,  district  mining  engi- 
neer, as  soon  as  weather  permits. 

Texada  Island— The  Calumet  &  Ari- 
zona Mining  Co.  is  reported  to  have 
purchased  the  Cornell  copper  property 
belonging  to  the  Van  Anda  Group.  The 
property  was  bonded  to  the  C.  &  A. 
Co.  two  or  three  years  ago. 


Ontario 

Cobalt — The  Beaver  Mines,  of  Cobalt, 
has  reported  that  developments  on  the 
1,400-ft.  level  were  encouraging.  An 
option  has  been  taken  on  the  Prince  . 
and  Badger  properties.  The  ground 
below  the  diabase  sill  will  be  explored. 
The  Beaver  vein  on  the  1,400-ft.  level 
has  been  worked  close  to  the  Prince 
line.  A  dividend  of  3  per  cent  is  prom- 
ised before  the  end  of  May. 

The  Dominion  Reduction  Co.  and  the 
Peterson  Lake  Mining  Co.,  of  Cobalt, 
have  completed  an  arrangement  for  the 
treatment  of  the  tailings  in  Peterson 
Lake.  These  are  from  the  Dominion 
Reduction  mill,  and  belong  about 
equally  to  both  companies.  It  is  un- 
derstood that  there  is  a  total  tonnage 
of  about  220,000  averaging  approxi- 
mately 4  oz.  to  the  ton,  of  which  prob- 
ably 3  oz.  will  be  recoverable.  No 
definite  announcement  has  been  made 
as  to  the  basis  on  which  the  tailings 
will  be  treated. 
"  Preliminary  arrangements  have  been 
made,  and  work  is  to  be  started  shortly 
en  the  Bailey  property,  which  is  now 
a.nalgamated  with  the  Northern  Cus- 
toms Concentrators,  Ltd.  The  new 
company  took  over  the  property  as  of 
April  1.  It  is  understood  that  there  is 
a  considerable  tonnage  of  milling  ore 
in  sight.  The  Northern  Customs  is 
dewatering  the  old  No.  2  shaft?  of  the 
Chambers-Perland,  which  ground  it 
purchased  a  few  months  ago.  There  is 
a  considerable  quantity  of  mill  rock 
available. 

Larder  Lake — At  the  annual  meeting 
in  Toronto  of  the  Associated  Gold  Fields 
Mining  Co.,  Ltd.,  it  was  announced 
that  construction  of  a  1,000-ton  mill  has 
been  started,  and  that  the  first  unit  will 
be  followed  by  others  until  an  aggre- 
gate of  10,000  tons  daily  is  being 
treated.  Accommodations  for  500  men 
will  be  built  this  summer.  The  direc- 
tors have  ordered  the  development  of 
additional  electric  units  at  Raven  Falls. 

The  attitude  of  mining  engineers  in 
Northern  Ontario  toward  this  proposi- 
tion is  very  critical.  Little  informa- 
tion of  value  has  been  given  to  share- 
holders, and  estimates  regarding  ore 
reserves  and  the  average  value  of  the 
ore  is,  to  say  the  least,  vague.  On 
account  of  the  amount  of  money  which 
the  company  has  succeeded  in  raising 
from  the  public,  it  has  been  suggested 
that  the  property  should  be  investigated 
by  officials  of  the  Mines  Department  of 
Ontario. 

Kirkland  Lake— The  Wright-Har- 
graves  will,  it  is  understood,  start 
operations  on  the  new  mill  about  the 
end  of  April.  This  property  is  con- 
sidered to  be  about  the  most  promising 
one  of  Kirkland  Lake. 

Preparations  are  being  made  to  re- 
open the  Tough-Oakes,  which  has  been 
closed  down  for  about  a  year. 

A  statement  was  recently  rnade  by 
the  directors  of  the  Ontario  Kirkland 
that  the  company  plans  to  erect  a  mill. 
If  this  is  finally  decided  upon,  the  con- 
struction will  probably  begin  sometime 
this  year. 
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Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND  REPORTS 


J.  E.  Spurr  Addresses  Graduating 

Class  of  the  Michigan 

College  of  Mines 

The  graduating  exercises  of  the  Class 
of  1920  of  the  Michigan  College  of 
Mines,  at  Houghton,  Mich.,  were  held 
on  Wednesday,  April  14.  The  president 
of  the  college,  F.  W.  McNair,  had  re- 
quested Mr.  Spurr  to  make  the  address 
of  the  day.  In  addressing  the  gradu- 
ates Mr.  Spurr  said  in  part: 

"You  must  realize  that  through  your 
training  and  studying  and  working  you 
will  lead  quite  different  lives  than  if 
you  had  not  chosen  to  oecome  college 
men.  Your  mining  engineer  must  be, 
to  be  sure,  a  plain  and  ready  fellow, 
still  he  must  be  an  engineer  after  all. 

"What  is  success?  You  must  know 
what  you  are  aiming  for,  or  you  will 
never  arrive.  Concentration  is  a  great 
thing;  if  you  are  sufficiently  modest  in 
your  ambitions  and  concentrate  on  them 
hard  and  pei'sistently,  the  chances  are 
ten  to   one  that  you   will  obtain   them. 

"Do  you  want  to  accumulate  money  ? 
Wealthy  men  are  the  commonest  things 
in  the  world — it  is  the  easiest  way  of  ar- 
riving at  a  sort  of  mediocre  prominence. 
Mining  is  a  noble  industry — none  finer. 
A  clean  mining  engineer  may  well  hold 
up  his  head,  for  he  is  a  moral  and  eco- 
nomic aristocrat.  The  miner  takes  his 
wage  from  the  earth — like  the  farmer 
and  fisherman.  No  man  is  the  poorer 
by  his  prosperity;  indeed,  he  cannot 
thrive  in  mining  without  adding  wealth 
to  the  common  stoi'e  as  well. 

"When  I  speak  of  the  nobility  of  min- 
ing, I  mean  mining  the  earth,  not  min- 
ing the  public.  Herbert  Hoover  has 
done  many  things  besides  feeding  the 
Belgians  and  keeping  us  out  of  sugar; 
he  has  made  the  stock  of  the  mining 
engineer  quoted  higher  in  the  Eastern 
States  than  ever  before.  Very  few 
people  are  asking  'Who's  Hoover?' 
these  days,  and  ten  years  from  now 
there  will  be  even  fewer. 

"It  is  a  great  thing  to  do  things — 
real  things  and  constructive — because 
we  like  it  and  for  our  own  betterment; 
it  is  a  greater  thing  to  do  things  be- 
cause they  benefit  others  besides  our- 
selves. And  this  brings  me  finally  to 
the  mining  engineer  in  his  development 
as  a  citizen.  Engineers  have  a  great 
duty.  The  war  has  brought  many  engi- 
neers, like  Hoover,  out  of  retirement 
and  forced  them  into   public   life. 

"Our  great  social  trouble  lies  in  the 
lack  of  understanding  between  groups. 
The  remedy  is  the  Truth — turn  on 
the  light! 

"The  engineer  is  a  great  producer  — 
his  years  of  study  and  apprenticeship 
and  the  creative  ability  which  he  there- 
by attains  entitle  him  equitably  to  a 
larger  proportion  than  the  less  intelli- 
gent, less   ci-eative   individual. 


"The  future  of  the  world  belongs  to 
the  engineer.  The  engineer.  Hoover 
says,  thinks  quantitatively  while  others 
do  it  qualitatively.  He  does'  not  deal 
so  much  with  the  variable  psychology 
of  human  nature  as  the  lawyer  and  the 
business  man;  he  deals  more  with  facts 
and  inalterable  laws.  His  reasoning 
must  pierce  through  the  clouds  of 
sophistry,  of  self-interest  and  of  sym- 
pathy. He  must  lay  facts  before  a 
board  of  directors,  even  when  they  are 
unpleasant,  and  he  must  act  promptly 
on  his  convictions.  Thei-efore,  it  is  his 
duty  to  subordinate  the  modesty  which 
comes  to  all  men  who  learn  to  think 
straight  and  to  take  charge  of  private 
and  public  business  when  the  oppor- 
tunity arises.  The  handicap  of  the  col- 
lege-bred man  is  a  lack  of  initiative 
and  a  too  great  fear  of  doing  this  or 
that  which  is  below  his  dignity.  This 
does  not  apply  to  the  mining  engineers, 
who  know  that  one  kind  of  work  is  as 
dignified  as  another,  and  that  that 
which  is  most  useful  is  most  dignified. 

"Now,  there  are  two  things  in  general 
that  the  engineer  can  do  to  make  to- 
ward greater  general  happiness.  We 
cannot  despise  moderate  wealth  so  far 
as  it  means  comforts  and  luxuries,  and 
a  greater  average  wealth  depends  to  a 
remarkable  degree  upon  intelligence. 
Therefore,  an  increase  in  education 
means  an  increase  in  average  wealth. 
A  great  factor  in  Wiaking  us  all  on  the 
average  wealthier,  is  labor-saving  ma- 
chinery and  labor-saving  devices  of  all 
kinds.     This  is  the  engineer's  job. 

"Another  thing  that  mining  engineers 
can  do  in  the  direction  of  the  common 
welfare,  is  to  point  out  by  precept  and 
example  that  simplicity  is  as  comfort- 
able and  as  pleasurable  as  luxury,  that 
it  is  not  necessary  to  spend  for  show, 
and  that  the  world's  greatest  and  most 
famous  men  have  been  men  of  small 
means.  It  is  not  necessary  to  outshine 
one's  neighbors  in  spending  to  get  up  in 
the  world.  It  is  not  necessary  to  step  on 
someone  else's  head  in  order  to  rise. 
The  democratic  training  and  mode  of 
thought  of  the  mining  engineer  will 
make  him  realize  and  practice  this,  and 
will  make  him  instruct  others  in  the 
fact  that  the  best  things  in  life  are 
not    to    be    bought    with    money." 


A  Hoover  luncheon  was  given  at  the 
Newhouse  Hotel,  Salt  Lake  City,  on 
April  7,  with  a  view  to  organizing  a 
Hoover-for-President  club  in  Utah. 
Ralph  Arnold,  vice-chairman  of  the  na- 
tional Hoover  organization,  was  the 
guest  of  honor,  and  there  was  an  at- 
tendance of  about  seventy,  mining  men 
and  engineers  being  well  represented 
among  the  number.  A  declaration  of 
l)rinciples  was  signed  by  those  present, 
advocating  Hoover's  nomination. 


The  Dust  in  Transvaal  Mines 
Improved  During  1919 

In  the  Report  of  the  Executive  Com- 
mittee of  the  Transvaal  Chamber  of 
Mines,  presented  at  the  annual  meeting 
on  March  22,  1920,  it  is  stated  that 
during  1919  the  dust-sampling  depart- 
ment of  that  chamber  dealt  with  37,795 
mine  dust  samples,  as  compared  with 
36,621  in  1918.  The  department  earned 
out  six  dust-sampling  surveys  during 
the  year,  as  a  result  of  which  were 
determined  the  following  dust-content 
means: 

Milligrams  i)er 
Survey  Cubic  Mt- ler 

22 2.1 

24 2.1 

25 2.3 

26 2.3 

27 3.1 

28 2.5 

Mean  for  the  year  1919.   2.4 
The  executive  committee  states  that 
these  survey  means  and  the  mean  for 
the  year  continue  to  show  the  improv- 
ing conditions  noted  in  1918. 

In  addition  to  these  volumetric  sur- 
veys, considerable  experimental  work 
was  carried  out  with  the  konimeter,  or 
dust  counter,  in  the  course  of  which 
12,269  samples  of  dust  were  counted. 
Experiment  regarding  the  dust  created 
in  shaft-sinking  were  also  made. 

University  of  Illinois  Seeks  Fel- 
lows in  Mining  Engineering 

There  are  now  vacancies  in  the  re- 
search fellowships  of  the  Engineering 
Experiment  Station  of  the  University 
of  Illinois,  and  the  Mining  Department 
expects  to  have  one,  perhaps  two,  al- 
lotted to  it  if  suitable  candidates  make 
application.  The  department  has  a 
laboratory  equipped  for  coal-washing, 
ore-dressing,  the  study  of  mine  gases 
and  coal  dust,  rock  drilling,  coal-cut- 
ting and  explosives,  besides  access  to 
the  other  laboratories  of  the  university. 
Specially  noteworthy  are  the  offerings 
in  industrial  chemistry  under  Professor 
S.  W.  Parr  in  work  on  coal  and  coke, 
as  also  the  special  graduate  courses  in 
mine  economics. 

These  fellowships  are  free  from  all 
fees  save  matriculation  and  diploma, 
and  carry  an  annual  stipend  of  $500 
for  two  consecutive  college  years  and 
should  load  to  the  degree  of  M.Sc.  The 
holder  may  expect  to  have  half  his 
term  time  available  for  graduate  study. 
Additional  information  may  be  ob- 
tained from  Professor  H.  H.  Stoek. 
Professor  of  Mining  Engineering,  Col- 
lege of  Engineering,   Urbana,   111. 

The  annual  meeting  of  the  American 
Welding  Society  was  held  at  the  Engi- 
neering Societies  Building.  33  West  39th 
St.,  New  York,  on  Thursday,  April  22. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


W.  R.  Van  Slyke,  superintendent  of 
fee  interests  on  the  Mesabi  Range,  was 
in  New  York  recently. 

Charles  S.  Heidel,  of  the  staff  of  the 
U.  S.  Geological  Survey,  has  been  ap- 
pointed State  Engineer  in  Montana. 

D.  W.  Hewett  is  engaged  in  making 
examinations  of  manganese  claims  in 
Cuba  for  the  War  Minerals  Relief  Com- 
mission. 

J.  B.  Tyrrell,  of  Toronto,  has  been  ap- 
pointed consulting  engineer  for  the  Na- 
tional Mining  Corporation  of  London, 
England. 

H.  A.  C.  Jenison  has  been  placed  in 
charge  of  the  copper  division  of  the 
Mineral  Resources  Branch  of  the  U.  S. 
Geological  Survey. 

Joseph  S.  Diller  is  making  an  ex- 
amination of  the  asbestos  deposits  in 
the  Apache  and  San  Carlos  reserva- 
tions  in   Arizona. 

L.  K.  Armstrong  and  John  C.  Semple, 

mining  and  consulting  engineers,  have 
formed  a  partnership  with  offices  at  720 
Peyton  Bldg.,  Spokane,  Wash. 

Harry  Wheelock,  formerly  of  the  So- 
corro M.  &  M.  Co.,  has  been  appointed 
manager  of  the  Oaks  Co.,  which  prop- 
erty will  be  started  up  shortly. 

Arthur  J.  Collier  will  be  in  charge 
of  a  U.  S.  Geological  Survey  party 
starting  at  once  to  examine  the  Osage 
oil  field  in  northeastern  Wyoming. 

J.  F.  Berteling,  assistant  superin- 
tendent at  the  Anvil  mine,  Ironwood 
district  of  the  Gogebic  Range,  Wis., 
resigned  that  position  on  March  31. 

Hoyt  S.  Gale,  of  the  U.  S.  Geological 
Survey,  is  in  Buenos  Aires,  en  route  to 
southern  Boliva,  where  he  will  be  en- 
gaged in  some  nitrate  investigations. 

Frank  P.  Knight,  of  Manchester, 
Mass.,  president  of  the  Iron  Cap  Cop- 
per Co.,  is  in  Globe,  Ariz.  The  com- 
pany expects  to  start  its  new  mill  there 
on  May  15. 

F.  J.  Bailey,  assistant  to  the  director 
of  the  U.  S.  Bureau  of  Mines,  is  pay- 
ing an  official  visit  to  all  the  mine 
safety  stations  of  the  Bureau  in  the 
Middle  West. 

A.  W.  Allen,  formerly  Metallurgical 
and  Milling  editor  of  the  Engineering 
and  Mining  Journal,  sailed  on  Wednes- 
day April  21,  for  Chile  on  professional 
consulting  work. 

Thomas  F.  Cole,  of  Duluth,  and  Alfred 
Paul,  of  the  Calumet  &  Arizona  Cop- 
per Co.,  Bisbee,  Ariz.,  have  been  look- 
ing over  copper  properties  in  the 
Lordsburg,  N.  M.,  district. 

Roger  E.  Chase,  Jr.,  Tacoma  repre- 
sentative of  the  firm  of  I.  F.  Laucks, 
assayers  and  metallurgists  of  Seattle, 
has  been  elected  president  of  the  Hoover 
Club  of  Pierce  County,  Wash. 


Phillip  S.  Smith,  Alfred  H.  Brooks 
and  Marius  R.  Campbell,  of  the  U.  S. 
Geological  Survey,  attended  the  meet- 
ing of  the  Association  of  American 
Geographers  in  New  York  City. 

George  Otis  Smith,  director  of  the 
U.  S.  Geological  Survey,  will  deliver 
an  address  May  28,  before  the  Amer- 
ican Iron  &  Steel  Institute,  in  New 
York,  on  "Industry's  Need  of  Oil." 

James  N.  Vandergrift,  11.5  Broad- 
way, returned  to  New  York  on  Api-il  1.5. 
He  has  spent  several  months  in  Peru 
visiting  his  copper  and  coal  properties 
there. 

P.  S.  Smith,  administrative  geologist 
of  the  U.  S.  Geological  Survey,  is 
spending  the  latter  fifteen  days  of 
April  in  a  personal  inspection  ti-ip  of 
the  oil  and  gas  areas  of  Louisiana  and 
Texas. 

A.  D.  Chisholm,  assistant  manager  of 
the  Steel  &  Tube  Co.  of  America's  prop- 
erties in  the  Ironwood  district  of  Wis- 
consin, has  been  promoted  to  manager; 
and  R.  P.  Zinn  succeeds  him  as  assist- 
ant manager. 

Walter  Harvey  Weed,  29  Broadway, 
New  York  City,  has  gone  to  western 
Cuba  on  professional  business.  Mr. 
Weed  recently  stated  that  "The  Mines 
Handbook"  is  now  expected  from  the 
press  about  May  1. 

T.  G.  Hawkins,  Jr.,  general  manager 
of  the  Alvarado  Mining  &  Milling  Co., 
left  New  York  April  15  on  a  tour  of 
inspection  of  the  various  properJ;ies  op- 
erated by  the  Alvarado  and  other  com- 
panies of  which  he  is  also  manager. 

Jules  Labarthe,  of  the  firm  of  Brad- 
ley, Bruff  &  Labarthe,  85  Second  St., 
San  Francisco,  has  just  returned  from 
a  three  months'  trip  to  the  interior  of 
China,  where  he  has  been  engaged  in 
professional  work. 

Dr.  Bruce  Rose,  for  some  years  in 
charge  of  important  geological  surveys 
in  the  Rocky  Mountains,  for  the  Cana- 
dian Government,  has  left  the  service 
to  accept  a  position  with  the  Pearson 
oil  interests. 

Cleveland  H.  Dodge,  of  New  York 
City,  and  J.  H.  Rea  have  been  in  Doug- 
las, Ariz.,  as  guests  of  P.  G.  Beckett, 
of  the  Phelps  Dodge  Corporation  staff. 
Cleveland  H.  Dodge,  Jr.,  has  been  a 
resident  of  Douglas,  Ariz.,  for  a  year 
past. 

R.  V.  Ageton  has  been  transferred 
from  the  Salt  Lake  City  station  of  the 
U.  S.  Bureau  of  Mines,  to  the  district 
office  of  that  Bureau  at  Houghton, 
Mich.  Mr.  Ageton  will  there  have 
charge  also  of  the  district  rescue  and 
first-aid  car. 

A.  E.  Redner,  superintendent  at  the 
Anvil  mine  of  the  Steel  &  Tube  Co.  of 
America,  has  resigned  to  accept  the 
position  of  assistant  superintendent  at 
the  Colby  and  Ironton  mines  of  the  Mc- 
Kinney  Steel  Co.  His  successor  has 
not  been  announced. 

G.  Perry  Crawford,  who  has  been 
making  examinations  in  the  Lordsburg, 


N.  M.,  district,  will  sail  from  New 
York  about  May  15  for  London,  where 
ho  is  to  join  a  geological  expedition  to 
Spitzbergen.  The  whole  summer  will 
be  occupied  in  that  work. 

Thomas  A.  Graves  was  recently  in 
New  York.  He  sailed  on  April  14  for 
South  America,  where  he  will  examine 
a  number  of  private  mining  properties 
during  an  absence  of  several  months. 
He  may  be  addressed  care  of  Banco  del 
Peru  y  Londres,  Mollendo,  Peru. 

Dr.  E.  L.  Bruce,  geologist  in  charge 
of  Canadian  Government  work  in  north- 
ern Manitoba,  has  accepted  a  position 
with  the  Whitehall  Petroleum  Co.,  for 
the  summer,  after  which  he  will  become 
professor  of  mineralogy  at  Queens  Uni- 
versity, Kingston. 

George  H.  Westcott  has  been  ap- 
pointed manager  of  the  Copper  Range 
Railway,  succeeding  Fred  Bolles,  who 
recently  resigned  to  become  vice-presi- 
dent and  manager  of  the  American 
Railway  Automatic  Connector  Co.  Mr. 
Westcott  was  traffic  manager  under 
Mr.  Bolles. 

Arthur  L.  Flagg,  mining  engineer  of 
Kelvin,  Ariz.,  and  Arthur  Notman,  mine 
superintendent  of  the  Phelps  Dodge 
Corporation,  at  Bisbee,  Ariz.,  have  been 
chosen  as  members  of  the  executive 
committee  of  the  Southwestern  Divi- 
sion of  the  American  Association  for 
the  Advancement  of  Science. 

E.  L.  Cullen,  formerly  chief  mechan- 
ical engineer  of  the  Newport  and  Anvil 
mines  of  the  Steel  &  Tube  Co.  of  Amer- 
ica, has  resigned  as  manager  of  their 
properties  in  the  Ironwood  district  of 
the  Gogebic  Range,  a  position  he  has 
held  for  the  last  six  years.  Mr.  Cullen 
is  moving  to  Milwaukee,  Wis.,  and  will 
take  a  vacation  before  resuming  work 
in  the  mining  field. 

H.  P.  De  Pencier  replaces  C.  O. 
Reading  as  general  manager  for  the 
Dome  Mines  Co.,  Ltd.,  at  Porcupine, 
Ont.  Mr.  Dowsett,  formerly  mill  su- 
perintendent, is  now  assistant  manager, 
and  J.  Jordan  is  the  new  mill  superin- 
tendent, with  Frank  Home  as  assist- 
ant. The  two  latter  men  were  in  the 
iiiill  under  Mr.  Dowsett.  Mr.  De  Pen- 
cier is  a  graduate  of  McGill  University, 
Montreal,  and  after  graduation  spent 
several  years  in  South  Africa.  For  the 
last  few  years  he  has  been  third  vice- 
t)resident  and  acting  manager  of  the 
Dome  Mines  Co. 


George  S.  Patterson,  recently  ap- 
pointed general  manager  for  the  North- 
ern Ore  Co.,  Edwards,  N.  Y.,  was  killed 
in  the  shaft  of  the  Edwards  zinc  mine 
on  April  14.  Mr.  Patterson  was  struck 
and  crushed  by  the  cage  counterweight 
while  taking  measurements  in  the 
shaft. 
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Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

April 

Sterling 
Exchange 

Silver 

April 

New  Yorli, 
Cents 

London, 
Pence 

New  York,  1      London, 
Cents       '        Pence 

15 
\C 
17 

3961 

397 

395 

lis 

117,^ 

117; 

68 

67J 

6Si 

19 
20 

21 

394 
395 
394 

117i 
117i 
117f 

6S-J 
685 

•1      ''^'oonX®'"*'  Jl^ot^tions  are  as  reported  by  Handy  &   Harman  and  are  in  cents  per  troy  ounce  of  bar 
Oliver,  yyy  line.  London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver.  925  fine. 


D. 

aily  Prices  of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zine 

April 

Electrolytic 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

15 

1S.50@1S.75 

61f 

62;@63 

8.75@9.00 

8.60 

8.30@8.35 

16 

18  50@18.7S 

6U 

62  @62^ 

8  73@9.00 

8.60 

8.25@8  35 

17 

18.50@18.75 

60J 

62  @62J 

8.75@9.00 

8.60 

8  25@8  35 

19 

18,50 

61 

62|@62i 

8  75@9.00 

8.60 

8.15@8.25 

20 

18.50 

6H 

62  @62J 

8.7S@9.00 

8.70 

8.10 

21 

18.50 

601 

61   @6Ii 

8.75@9.00 

8  70 

7.90@8  00 

rhe  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generallv  on  sales 
as  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judgment  the  prevailing 
values  of  the  metals  for  prompt  and  nearby  deliveries  constituting  the  major  markets,  reduced  to  basis  of 
.\ew_l  ork,  cash,  except  where  St.  T.ouis  is  the  normal  basing  point.     All  prices  are  in  cents  per  pound 

Copper  IS  commonly  sold  on  terms  "delivered."  which  means  that  the  seller  pavs  the  freight  from  re6n- 
ery  to  buyer  s  dcstmation.  The  delivery  cost  varies,  and  it  would  be  confusing  to  figure  net  prices  on  indi- 
vidual transactions  ("onfequently,  an  average  deduction  is  made  from  the  "delivered"  price.  .\t  present  the 
ayer.-ige  cost  of  dehvery  from  New  York  refineries  is  0  1  5c  per  lb.,  and  that  deduction  is  made  to  arrive  at  the 
New  \  ork  price.     W  hen  copper  is  sold  f  o.  b  or  f.  a.  s.  New  York,  of  course  no  deduction  is  made 

r,  S,"°'"""'fi.  ■''  ""PI""'  ^'^  f'"'  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots  an  extra 
of  0  Ooc.  per  lb.  is  charged  and  there  are  other  eitras  for  other  special  shapes.  Cathodes  are  sold  at  a  dis- 
count of  0.12,)C,  per  lb. 

Quotations  for  lino  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at  3Sc  per  100 
lb.  above  St.  Louis,    Tin  is  quoted  on  the  basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 


London 

Copper 

Tin 

Lead 

Zinc 

Standard 

Electro- 
lytic 

Spot 

1035 
102J 

ioii 

102 
lOOi 

3M 

Spot 

3M 

Spot 

3M 

Spot 

481 
47^ 

461 
45  f 

451 

3  M 

15 
U. 
17 
19 
20 
21 

106i 
105J 

iosi 

105 
103 1 

112 
111 

iio 
no 
no 

346 
343 

350' 

3491 
3441 

344i 
341i 

348' 
3471 
3421 

5  SI 
37-1 

37' 

381 

415 
401 

38i 

39 

39J 

50f 
49J 

48J 
471 
461 

The  above  table  gives  the  closing  quotations  on  the  T.ondon  Metal  Exchange,    AM  prices  are  in  pounds 
•terling  per  ton  of  2,240  lb. 


Metal  Markets 

New   York,    April   21,    1920. 

The  railroad  strike  has  probably 
been  chiefly  responsible  for  the  lack  of 
interest  among  consumers  of  metals 
(luring  the  last  week,  and  the  transac- 
tions made  have  been  largely  between 
traders.  When  no  one  wants  to  buy, 
prices  ordinarily  show  a  declining-  ten- 
dency, but  most  producers  are  willing 
to  wait  for  conditions  to  clear  up  a 
little.  With  the  strike  practically  over, 
freight  deliveries  should  pick  up  con- 
siderably during  the  coming  week,  and 
the  metal  markets  may  improve.  Any 
general  increase  in  prices,  however, 
will  be  held  in  check  by  the  London 
niarket,  which,  with  the  exception  of 
lead,  seems  to  have  gone  all  to  pieces. 

Almost  no  business  was  done  here  in 
copper.  Tin  has  been  quiet,  lead  fairly 
active,  and   zinc  hard  to  dispose  of  at 


declining    prices.     Transpacific    freight 
rates   remain   unchanged   at  $12. 

Copper 
Copper  is  technically  strong,  although 
the  price  would  not  lead  one  to  think 
so.  The  large  producers  are,  in  gen- 
eral, holding  firm  at  19Jc.,  delivered, 
but  they  are  not  selling  anything.  Some 
smaller  producers  who  have  been  will- 
ing to  cut  the  price  have  done  a  little 
business,  and  second-hands,  by  reduc- 
ing the  price  down  to  as  low  as  Ig^c, 
have  made  a  few  sales.  There  are 
rumors  that  some  of  the  large  refiner- 
ies are  picking  up  a  few  of  the  odd 
lots  of  metal  at  low  prices  to  hold  until 
the  expected  buying  movement  de- 
velops. The  large  consumers,  who  are 
supplied  up  to  July,  are  sitting  back 
well  content  to  await  developments. 
Their  business  is  excellent,  and  when 
they  come  into  the  market,  which  may 


be  any  time  in  the  next  six  weeks,  a 
lot  of  copper  is  going  to  be  sold,  very 
likely  at  an  advancing  price. 

Some  refineries  have  been  on  the 
verge  of  shutting  down  on  account  of 
the  recent  tie-up  of  transportation, 
which  prevented  them  from  securing 
normal  supplies  of  blister  and  fuel. 
Conditions   should   improve   rapidly. 

Lead 

A  large  tonnage  of  lead  has  been 
sold  in  the  last  week  for  early  third- 
quarter  delivery  at  prices  from  i  to  he. 
under  the  figures  which  we  quote  for 
April-May  delivery.  Near-by  lead  was 
comparatively  scarce.  The  demand  for 
this  metal  is  exceedingly  good,  and 
were  it  not  for  the  weakness  of  Lon- 
don, prices  would  no  doubt  be  higher. 
One  reason  for  the  drop  there  is  the 
fact  that  an  increased  supply  is  ex- 
pected on  account  of  resumption  of 
operations  at  Broken  Hill.  Some  trad- 
ers are  now  selling  with  the  idea  of 
buying  at  a  lower  figure  a  little  later. 
Mexican  lead  is  being  put  on  the  do- 
mestic market,  and  this  also  is  a  fac- 
tor preventing  material  price  advance. 

Zinc 

Zinc  has  dropped  considerably  in  the 
last  three  days,  traders  with  interna- 
tional connections  having  the  oppor- 
tunity to  do  a  lucrative  arbitrage  busi- 
ness. Today's  quotation  in  London  is 
equivalent  to  about  7Jc.,  St.  Louis. 
Dealers  can  therefore  buy  back  in 
London  the  American  zinc  for  future 
delivery  which  they  sold  in  that  mar- 
ket some  time  ago,  thus  releasing  do- 
mestic zinc  to  fill  present  orders.  No 
first-hand  business  to  speak  of  is  being 
done. 

High-grade  zinc  is  scarce  and  obtain- 
able only  at  a  considerable  advance 
over  Prime  Western.  About  9ic.,  New 
York,  is  asked. 


Some  buying  of  tin  occurred  at  the 
end  of  last  week  in  the  expectation  of 
an  early  settlement  of  the  railroad 
strike,  but  this  week  has  been  quiet. 
The  London  market  took  another  vio- 
lent drop  today,  which  had  its  effect 
here;  99  per  cent  tin  is  not  plentiful. 
Some  Chinese  No.  1  has  been  sold 
recently  in  the  neighborhood  of  60c., 
and  this  is  claimed  to  be  suitable  for 
purposes  in  which  a  little  lead  has  no 
deleterious  effect. 

We  quote  electrolytic  tin  as  follows: 
April  15,  63c.;  April  16,  63c.;  April  17, 
63c.;  April  19,  62Sc.;  .-Vpril  20,  62Jc.; 
April  21,  61ic. 

Straits  tin  for  future  delivery:  April 
15,  61J@62c.;  April  16,  61@61Jc.;  April 
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17,  60i@61c.;  April  19,  61i@62c.;  April 
20,  615@6Iic.;  April  21,  60^@61c. 

Arrivals  of  tin  in  long  tons:  April 
16,  China,  40;  April  17,  Straits,  125; 
April   19,   Bolivia,  80. 

Gold  and  Silver 

Gold  was  quoted  in  London  on  April 
15  at  103s.  7d.;  April  16,  103s.  7d.; 
April  19,  105s.;  April  20,  104s.  9d.;  and 
April  21,  104s.  9d.  On  April  1,  the 
amount  of  gold  in  the  United  States 
amounted  to  $2,662,284,553,  the  lowest 
stock  since  October,  1916.  Gold  hold- 
ings in  this  country  have  now  shown  a 
decrease  for  nine  consecutive  months. 
The  embargo  on  exports  of  this  metal 
was  lifted  in  June,  1918. 

Foreign  Exchange.  —  Variations  in 
foreign  exchange  have  been  narrow  the 
last  week  and  conditions  have  been 
quieter  than  for  some  time.  In  units  to 
the  dollar,  francs  were  quoted  Tuesday 
at  16.14  and  lire  at  21.72.  German 
marks  have  not  so  far  regamed  the 
high  figure  of  two  weeks  ago,  and  were 
quoted  yesterday  at  1.61c.  Exchange 
on  Ai-gentina  is  now  102.6c.  per  peso, 
compared  with  a  normal  value  of 
96.49c.  This  has  i-esulted  in  several 
large  gold  shipments  to  that  country 
in  an  effort  to  restore  the  value  of  the 
American  dollar.  Canadian  dollars,  9 
per  cent  discount. 

Silver. — The  silver  market  has  been 
comparatively  steady  in  the  last  week. 
London  has  been  a  moderate  buyer, 
with  future  silver  ranging  from  2i  to 
3d.  below  the  spot  price.  This  conces- 
sion for  futures  is  influenced  by  the 
Eastern  exchanges,  with  rates  on  the 
lower  basis  for  forward  delivery. 

Mexican  dollars  at  New  York:  April 
15,  89i;  April  16,  891;  April  17,  883; 
April  19,  883;  April  20,  881;  April  21, 
883. 

Other  Metals 

Aluminum — Ingot  is  quoted  at  33c., 
for  98@99  per  cent  virgin;  good  de- 
mand; No.  l2,  Sljc;  sheets,  18  gage 
and  heavier,  44.2c.;  powdered,  60@65c. 

Antimony — Ordinary  brands  in  fair 
demand:  spot,  10J@105c.;  futures  un- 
certain but  quoted  at  ll@ll*c.  in 
bond;  Chinese  and  Japanese  brands, 
spot,  101(5)10ic.  Market  easy,  with  few 
inquiries;  Cookson's,  spot,  16c. 

'Needle  Antimony  —  The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  8ic.  per  lb.,  with  a  rather 
quiet  demand.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  ll(S)12c.  per  lb.,  according  to 
quantity. 

Bismuth — Unchanged  at  $2.70  per 
lb.  for  500-lb.  lots. 

Cadmium — The  price  of  $1.40@$1.50 
per  lb.  still  holds. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  form. 

Cobalt — Prices  remain  unchanged  at 
$2.50@$3   per  lb. 

Iridium — Quoted  nominally  at  $300; 
unchanged;    metal    still    scarce. 


Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic,  45c.     No   change. 

Osmium — Quoted  $150@$165  per 
troy  oz.     Unchanged. 

Palladium  Metal — Quoted  at  $115@ 
$120  per  troy  oz.,  99  per  cent  pure. 
Few  inquiries  but  good  supply. 

Platinum — Little  business  but  good 
supply  of  metal;  market  not  over- 
strong.     Quoted  at  $125@$133. 

Quicksilver — Fairly  quiet,  with  fair 
demand.  Quoted  nominally  at  $103  per 
75-lb.  flask.  San  Francisco  telegraphs 
$93@$100,  firm. 

Ruthenium — Market  value,  $200@ 
$220  per  troy  oz.     Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore — Situation  difficult  on 
account  of  shortage  of  boats.  Quoted 
60@85c.  per  unit  for  material  contain- 
ing 35-40  per  cent  Cr-O,  and  70c. @ 
$1.25  per  unit  for  ore  running  48  per 
cent  Cr^Oa  and  over. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  re- 
main at  prices  fixed  last  year,  as  fol- 
lows: Old  Range  bessemer  55  per  cent 
iron,  $7.45;  Old  Range  non-bessemer, 
55J  per  cent  ii-on,  $6.70;  MesaSi  bes- 
semer, 55  per  cent  iron,  $7.20:  Mesabi 
non-bessemer,  51i  per  cent  iron,  $6.55. 
Ore  shipments  were  held  up  as  a  con- 
sequence of  the  strike.  Prices  for 
Port  Henry  ores,  f.o.b.  Port  Henry,  are 
as  follows:  Old  Bed  21  furnace,  $5.80; 
Old  Bed  concentrates,  63  per  cent, 
$6.70;  Harmony,  cobbed,  63  per  cent, 
$6.70;  New  Bed,  low  phos.,  65  per  cent, 
?0.50;   lump  ore  for  fix,  $7.00. 

Manganese  Ore — Quoted  at  75@80c. 
per  unit  for  ore  containing  45  per  cent 
Mn  and  over  for  early  shipments.  Con- 
siderable business  has  been  done,  al- 
though ocean  freights  are  scarce. 
Chemical  ore  (MnO:)  quoted  at  $80@ 
$90  per  gross  ton. 

Molybdenite — No  change.  Quoted  at 
75@8.5c.  per  lb.  of  contained  sulphide 
for  85  per  cent  MoSj. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ores— Ilmenite,  2c.  per  lb. 
of  52  per  cent  TiOj.  Unchanged. 
Rutile,  standard  imported  Norwegian 
grade,  carrying  a  minimum  of  95  per 
cent  titanium  dioxide,  in  the  form  of  con- 
centrates, is  quoted  at  lie.  per  lb. 


'  Furnished  by  Foote  Mineral  Co..  Phila- 
delphia,  Pa. 


Tungsten  Ore — Little  market  during 
past  week.  Chinese  wolframite  is 
quoted  at  $6.50@$7;  Bolivian,  spot, 
nominal,  $8.50@$9;  scheelite,  spot,  $15 
per  unit. 

Uranium  Ore  (Carnotite) — $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UjOs).  Ores  must  contain  a  min- 
imum of  2  per  cent  UaOs. 

Vanadium  Ore — $6  per  lb  for  99  per 
cent  of  the  vanadic  oxide  (VjOs)  con- 
tained. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@$100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  April  17 — Zinc  blende, 
per  ton,  high,  $52.75;  basis  60  per  cent 
zinc,  premium,  $48.50;  Prime  Western, 
$47.50;  fines  and  slimes,  $45@$42.50; 
calamine,  40  per  cent  zinc,  $35.  Aver- 
age settling  prices:  Blende,  $51.07; 
calamine,  $38.98;  all  zinc  ores,  $50.78. 

Lead,  high,  $110.75;  basis  80  per  cent 
lead,  $110;  average  settling  price,  all 
grades  of  lead,  $107.10  per  ton. 

Shipments  the  week:  Blende,  14,925; 
calamine,  167;  lead,  2,425  tons.  Value, 
all  ores  the  week,  $1,026,410. 

Having  large  advance  purchases  sub- 
ject to  shipment  when  rail  embargoes 
were  announced,  buyers  declined  to 
off'er  more  than  $47.50  basis.  Few  sales 
were  made  until  today,  when  several 
thousand  tons  were  relinquished,  but 
less    than    half    the    normal    purchase. 

Platteville.  Wis.,  April  17— Blende, 
basis  60  per  cent  zinc,  $57  base  for 
high-grade  lead  ore;  basis  80  per  cent 
lead,  $105  per  ton.  Shipments  for  the 
week  were:  Blende,  1,411;  calamine, 
120  tons.  Shipments  for  the  year: 
Blende,  23,822;  calamine,  1,200;  lead, 
2,039;  sulphur  ore,  209  tons.  Shipped 
during  the  week  to  separating  plants, 
2,880  tons  blende. 

Non-Metallic  Minerals 

Asbestos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbi-ooke  to  New  York,  27ic., 
carload  lots.  Crude  No.  1,  $1,750@ 
$2,000;  crude  No.  2,  $1,200@$1  ^00; 
spinning  fibres,  $500@$750;  magnesia 
and  compressed  sheet  fibres,  $275@ 
$400;  single  stock,  $95@$150;  paper 
stock,  $60@$75;  cement  stock,  $27.50@ 
$32.50;  floats,  $15@$17.50  per  short 
ton.     Unchanged. 

Barytes — Pressure  of  heavy  demand 
and  difficulty  in  transportation  still 
continue  to  affect  general  situation. 
White  floated  is  listed  at  $35@$40  and 
off-color   at   $25@$30   per   ton. 

Blanc  Fixe  (Barium  Sulphate) — Dry, 
4J(a)5Jc.  per  lb.;  pulp,  $30@$50  per  ton 
f.o.b.  New  York. 

Chalk — English,  extra  light,  5@7c. 
per  lb.;  light,  4J@6c.  per  lb.;  dense, 
4(a)5c.  per  lb.  f.o.b.  New  York.  Un- 
changed. 
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China  Clay  (Kaolin)— Imported  lump, 
$£5(5)$35  per  ton;  imported  powdered, 
$30@$60  per  ton;  domestic  lump,  $10@ 
$20  per  ton;  domestic  powdered,  $25@ 
$40  per  ton  f.o.b.  New  York. 

Feldspar  —  Situation  remains  un- 
changed \vith  $13.50@$18,  ground 
grade,  f.o.b.  New  York  State  still  hold- 
ing firm. 

Fluorspar— Gravel,  f.o.b.  S.  P.  Ry., 
Lordsburg,  N.  M.,  or  Rosiview,  111.,  or 
Marion,  Ky.,  is  quoted  at  $25  net  ton. 
Nominal  prices:  acid  grade,  lump,  $30 
@$45;  acid  grade,  ground,  $52@$57, 
contracts  for  acid  spar  (not  less  than 
97  per  cent  calcium  fluoride  and  not 
over  IJ  of  SiO:)  have  been  made  at 
$55(a)$57.50  per  ton  f.o.b.  Rosiview,  III. 
Fuller's.  Earth — Remains  firm  at  $25 
(g)$30  for  domestic  and  $35@$40  for 
foreign,  virith  little  material  available 
at  these  prices. 

Graphite  —  Present  quotations  for 
crucible  flake  are:  85  per  cent  carbon 
content,  lie.  per  lb.;  86  per  cent,  8c.; 
87  per  cent,  8k.;  88  per  cent,  9Jc.;  89 
per  cent,  9Jc.;  90  per  cent,  lOJc;  91  per 
cent,  lOJc;  92  per  cent,  lie;  over  92 
per  cent,  I2lc.  per  lb.  delivered.  Mex- 
ican amorphous  graphite  is  being  sold 
at  $55@$60  per  short  ton;  Korean,  3ic. 
per  lb.;  Madagascar,  9c.;  Ceylon,  il@ 
16c.,  according  to  quality.  A  Canadian 
producer  claims  the  best  prices  obtain- 
ing for  crucible  graphite,  guaranteed 
over  90  per  cent  carbon,  are  from  5@ 
7c.  per  lb. 

Gypsum — Wholesale  price,  plaster  of 
paris  in  carload  lots,  is  $3.25  per  250- 
Ib.  bbl.  Sufficient  demand,  but  scarcity 
of  material. 

Magnesite — Dead  burned,  for  refrac- 
tory   (see   Refractories). 

Calcined  Magnesite  —  High-grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  points.  The  price  of 
freshly  ground  calcined,  suitable  for  the 
flooring  trade,  is  $60@$65  per  ton  f.o.b. 
Eastern  points. 

Monazite — Product  can-ying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Nitrate — Supplies  scarce  but  quota- 
tions remain  at  $3.90  per  cwt.,  ex  ves- 
sel, Atlantic  ports.  Futures  $3.90@ 
$4.50. 

Phosphate  Rock — Prices  quoted  per 
long  ton  at  port  are:  68  per  cent  tri- 
calcium  phosphate,  $6.85;  70  per  cent, 
$7.35;  74  to  75  per  cent,  $10;  75  per 
cent  minimum,  $10.50;  77  per  cent  mini- 
mum,   $12.50.     Unchanged. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2ic.  per  lb.  Unchanged. 
Pyrites — Consumers  are  buying  as 
needed  and  situation  shows  slight 
movement  upward.  Domestic  pyrites, 
3ne,  has  found  sales  at  16Jc.  per  unit. 
Sulphur — Fair  demand  with  prices 
averaging  $18  per  ton  for  domestic, 
and  $20  for  export,  f.o.b.  Texas  and 
Louisiana  mines. 

Talc — Domestic,  $20(a)$30  per  ton; 
imported,  $60@$70  per  ton  f.o.b.  New 
York. 


Ferro  Alloys 

F'errocarbontitanium — For  15-18  per 
cent  material,  $200@$250  f.o.b.  Niagara 
Falls,  N.  Y.     Unchanged. 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  American  goods,  and  this  alloy  is 
now  selling  at  $12(5)$15  per  lb. 

Ferrochrome — 6-8  per  cent  carbon,  17 
@18c.  per  lb.  of  chromium  contained; 
4-6  per  cent  carbon,  19@20c.  per  lb. 
of   chromium    contained. 

Ferromanganese — Domestic,  prompt 
delivery,  80  per  cent,  $225@$250;  July 
to  December  delivery,  $200.  English, 
c.i.f.  tidewater,  $200. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denunr  metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
@$2.75  per  lb.  of  contained  metal. 

Ferrosilicon— $85@$90,  50  per  cent 
delivered,  spot  and  contract.  Electro- 
lytic, delivered  Pittsburgh  Valleys, 
Cleveland:  50  per  cent,  $80;  75  per 
cent,  $140.  Bessemer,  f.o.b.  Jackson, 
Ohio,  10  per  cent,  $62. .50;  11  per  cent 
$65.80;    12   per  cent,  $69.10. 

Ferrotungsten  —  70-80  per  cent  W, 
85c(S)$1.15   per   lb.   contained   tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — 30-40  per  cent,  $6.50 
(a)$7.75  per  lb.  of  V  contained. 

Spiegeleisen — Quoted  at  $62(a)$65  for 
19  to  21  per  cent. 

Metal  Products 

Copper  Sheets — No  change  since 
Jan.  7  price  of  29ic.  per  lb.;  wire, 
quoted   22 Jc-;   strong.     Unchanged. 

Lead  Sheets— Full  lead  sheets,  12ic.; 
cut  lead  sheets,  12?.c.  in  quantity 
prices,  mill   lots. 

Nickel  Silver — Unchanged  at  39Jc. 
per  lb.  for  18  per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
263c.;  sheathing,  2bU-;  rods,  i  to  3  in., 
23Sc.     Unchanged. 

Zinc   Sheets — $12.50  per   100  lb.,  less 

8  per  cent  on  carload  lots,  f.o.b.  smelter; 
line  plates,  12c.  per  lb.    Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70@ 
$75  per  net  ton,  f.o.b.  Chester,   Pa. 

Chrome  Cements — Unchanged  at  $45 
@$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick — First-quality  fire  clay, 
$45@$50  per  1,000,  f.o.b.  Clearfield, 
Pa.;  second  quality,  $40@$45  per  1,000, 
f.o.b.  Clearfield,  Pa. 

Magnesite — Dead  burned,  $50@$55 
per  net  ton,  f.o.b.   Chester,   Pa.;   brick, 

9  X  4J  x  2J   in.,  $80@$85  per  net  ton, 
f.o.b.  Chester,  Pa.     Unchanged. 

Silica  Brick— $50@$55  per  1,000, 
f.o.b.  Mt.  Union,  Pa. 

Iron  Trade  Review 
Pittsburgh,    April    20,    1920 
Operations  of  sheet  steel  mills  have 
been    curtailed    to   about    50    per   cent 


'  Furnished  by  Footc  Slineral  Co.,  Phila- 
delphia,  Pa. 


activity,  and  there  appears  little  chance 
of  improving  this  ratio.  Owing  to  the 
accumulations  of  freight  and  the  lack 
of  fuel,  the  situation  appears  to  have 
reached  its  worst,  in  so  far  as  trans- 
portation is  concerned,  but  it  is  ex- 
pected that  there  will  be  steady  revival 
of  normal  output.  Buying  for  new 
business  in  the  sheet  market  is  at  pres- 
ent at  a  standstill,  with  mills  offering 
practically  no  steel  and  trying  to  allot 
tl'.eir  output  among  customers  where 
deliveries  are  at  all  possible.  Tin- 
plate  mills  show  about  the  same  ratio 
of  operation  as  the  sheet  makers  and 
are  in  a  serious  position  with  regard 
to  fuel  supply.  Some  foreign  inquir- 
ies for  tin  plate  are  being  received, 
but  are  not  yet  being  quoted  for  by 
the  makers.  The  market,  however,  ap- 
pears to  be  quite  firmly  established  on 
prompt  stock  from  producing  mills  at 
$8.25  to  $8.75  per  base  box.  Semi- 
finished steel  is  selling  again,  and  the 
trading  has  shown  an  ultra  conser\-at- 
ism  actuating  the  trades  reporting. 
Some  openhearth  sheet  bars  for  second- 
half  delivery  purchased  on  the  basis  of 
$75  for  delivery  to  a  Valley  steel  com- 
pany, and  bessemer  billets  were  dis- 
posed of  at  $70  f.o.b.  mill. 

Pig  Iron — Resumption  of  blast-furn- 
ace operations  appears  near  enough  be- 
cause of  the  start  the  railroads  are 
making  to  move  freight,  and  this  will 
bring  about  the  completion  of  deferred 
negotiations  for  basic  iron  this  week. 
Production  is  very  low,  for  the  time, 
and  it  is  reported  that  the  Carnegie 
Steel  Co.  has  only  twenty-eight  of  its 
furnaces  blowing,  out  of  fifty-one  that 
were  active  when  the  railroad  strike 
began.  Generally,  not  more  than  40 
per  cent  of  the  production  is  now  ac- 
tive. Prices  ai-e  as  follows:  Bessemer, 
$43.40;  basic,  $43@$44;  and  grey  forge, 
$42.40(a)$43.40. 

Steel — With  increased  possibilities 
for  early  deliveries,  buyers  of  steel 
products  have  become  more  active.  The 
fact  that  independent  producei's  were 
hit  harder  than  the  Steel  Corporation 
leads  to  the  assumption  that  efforts 
will  be  made  to  compete  with  the  lead- 
iiig  producers'  prices.  The  demand  has 
increased  for  car-building  material, 
ship  plates,  structural  steel,  and  prod- 
ucts required  by  automobile  manufac- 
turers. Present  prices  are  as  follows: 
Bessemer  billets,  $70(S)$75;  openhearth, 
$70@$75;  forging,  $80@$90;  and  sheet 
bars,   $65@@$85. 

Charcoal  and  Coke 

Charcoal — Large  quantities  sell  as 
follows:  Willow,  7c  per  lb.;  hardwood, 
41.C.  per  lb.,  in  250  lb.  bbl. 

Connellsville  —  Furnace,  $9@$10; 
foundry,  $10@$11. 

New  River— Furnace,  $10@$11,  and 
foundry,   $ll(a'$12   per  ton. 

Pocahontas- Furnace,  $10@$12  per 
ton. 

Wi.se  County  —  Furnace,  $10@$12 
per  ton;  foundry,  $11@$12  per  ton. 
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Company  Reports 


U.  S.  Smelting,  Refining  &  Mining  Co. 

Silver:  U.  S.  and  Mexico 

The  U.  S.  Smelting,  Refining  &  Mining  Co.,  in  the  year 
which  ended  Dec.  31,  1919,  earned  $9,465,395,  of  which 
$2,824,181  was  set  aside  for  depreciation,  mineral  depletion. 
Federal  taxes,  and  additional  reserves,  leaving  profits 
amounting  to  $6,641,214.  Preferred  dividends  at  7  per  cent 
amounted  to  $1,702,225,  leaving  $4,938,989  available  for  com- 
mon dividends.  Shares  of  common  stock  to  the  number  of 
351,115  are  outstanding,  so  that  $14.07  was  earned  per 
share,  compared  with  $5.50  actually  paid.  The  balance 
of  $3,007,857  was  added  to  surplus,  which  now  amounts  to 
$17,330,117.  This  is  about  equally  divided  among  (1)  ores 
and  supplies  on  hand;  (2)  metals  in  process,  and  (3)  securi- 
ties, account  receivable,  and  cash.  The  common  stock 
last  year  earned  20  per  cent  and  yielded  8  per  cent  on  the 
present  market  price  of  $70. 

Of  the  company's  sales,  61  per  cent  was  silver,  11  per 
cent  lead,  10  per  cent  coal,  and  9  per  cent  gold,  so  future 
prosperity  would  seem  to  depend  largely  on  the  state  of  the 
silver  market.  The  Mexican  properties  of  the  company 
seem  to  be  in  particularly  good  condition.  The  refinery 
at  Chrome,  N.  J.,  was  disposed  of  during  the  year,  and 
the  Mammoth  mine  and  smelter  in  California  closed  down 
on  May  17. 


Phelps  Dodge  Corporation 

The  Phelps  Dodge  Corporation,  for  the  year  ended  Dec. 
31,  1919,  reports  a  production  of  103,930,558  lb.  of  copper, 
141,269  lb.  of  lead,  1,296.93  oz.  of  silver  and  16,269  oz.  of 
gold.  Including  copper  received  from  other  sources,  the 
company  sold  149,284,465  lb.  at  an  average  price  of  17.13c. 
per  lb..  New  York.  Of  that  amount  137,923,091  lb.  was 
sold  in  this  country  and  11,361,374  lb.  shipped  abroad.  This 
output  was  only  about  two-thirds  that  of  1918,  owing  to 
the  curtailment  forced  by  the  small  foreign  demand  for 
copper. 

On  the  $45,000,000  capital  stock  the  company  earned 
$7.14  a  share.  This  compares  with  $22.85  a  share  in  1917. 
Dividends  disbursed  during  the  year  aggregated  $4,500,000, 
or  $6,300,000  less  than  was  received  in  the  preceding  year. 


Consolidated  Mining  &  Smelting  Co. 
of  Canada,  Ltd. 

The  Consolidated  Mining  &  Smelting  Co.  of  Canada,  Ltd., 
in  the  report  for  the  fiscal  period  of  fifteen  months  ended 
Dec.  31,  1919,  states  that  398,118  tons  of  ore  was  produced, 
yielding  gold,  .59,605  oz.;  silver,  1,782,025  oz.;  lead,  41,711,- 
147  lb.;  copper,  6,933,962  lb.,  and  zinc,  30,743,461  lb.  Re- 
ceipts for  the  period  totaled  $13,002,498.76.  Mining,  smelt- 
ing, and  general  expenses  were  $5,195,640.63;  development 
expenses,  $280,271.38,  and  profit  for  fifteen  months  ended 
Dec.  31,  1919,  was  $976,065.13.  Dividends  totaled 
$1,315,462.50. 


Tonopah  Mining  Co.,  of  Nevada 

Gold-Silver 

The  Tonopah  Mining  Co.,  of  Nevada,  reports  net  income 
for  the  six  months  ended  Feb.  29,  1920,  as  $22,392.04.  Gross 
value  of  ore  milled  was  $213,115.05.  Mining,  milling,  mar- 
keting, and  general  expenses  were  $232,872.01.  Loans  to 
subsidiary  companies  total  $2,877,193.80.  In  consequence  of 
the  i-educed  earnings  of  the  company,  due  to  the  labor  situa- 
tion at  Tonopah,  the  directors  deemed  it  best  not  to  declare 
a  dividend  at  this  time. 


Inspiration  Consolidated  Copper  Co. 

Copper;  Arizona 

The  production  of  copper  by  the  Inspiration  Consolidated 
Copper  Co.  during  1919  totaled  78,038,306  lb.,  which  was 
produced  at  a  cost  of  13.412c.  per  lb.,  including  depletion 
and  taxes.  Dividends  paid  amounted  to  $7,091,802,  of 
which  $2,905,173  was  taken  from  surplus  account.  Sales  of 
copper  were  valued  at  $11,045,221.71.  Expenses  were 
$9,887,890.27,  and  balance  (income  for  1919)  was  $4,186,- 
628.45.  Surplus  at  the  end  of  the  year  is  reported  as  $9,879,- 
259.16.  The  company  received  $69,360  in  dividends  from  the 
Arizona  Oil  Co.,  which  is  owned  jointly  with  the  Anaconda 
Copper  Mining  Co. 

Osceola  Consolidated  Mining  Co. 

Copper;  Michigan 

The  Osceola  Consolidated  Mining  Co.  for  the  year  ended 
Dec.  31,  1919,  reports  that  10,824,331  lb.  of  copper  was  pro- 
duced at  a  cost  of  18.8c.  per  lb.,  and  7,766,460  lb.  was  sold, 
at  18.65c.  per  lb.  Dividends  paid  amounted  to  $288,450. 
Balance  of  current  assets  on  Dec.  31,  1919,  was  $3,053,534.92, 
as  compared  with  $3,096,507.61  the  year  previous.  During 
the  year,  739,364  tons  of  rock  was  treated,  at  a  cost,  cover- 
ing mining,  stamping,  transportation,  and  taxes,  of  $2.21  per 
ton.  Underground  work  was  as  follows:  Osceola  branch, 
openings,  3,135  ft.;  North  Kearsarge  branch,  shaft  sinking, 
138.5  ft.;  openings,  2,833  ft. 


Goldfield  Consolidated  Mines  Co. 

Gold;  Goldfield,  Nev. 

The  Goldfield  Consolidated  Mines  Co.,  for  the  year  ended 
Dec.  31,  1919,  reports  total  earnings  at  $244,849."l7.  Oper- 
ating costs  were  $109,922.67,  and  this  sum,  together  with 
other  expenses  and  losses,  brings  the  total  up  to  $1,227,- 
665.41,  leaving  a  balance  of  $982,716.24  chargeable  to  sur- 
plus account.  On  Dec.  31,  1919,  a  dividend  of  5c.  per  share 
was  paid,  making  total  dividends  to  date  $29,177,789,  or 
$8.20  per  share.  Mining  operations  were  discontinued  on 
Jan.  31,  1919,  but  were  continued  under  lease  by  the  Gold- 
field  Development  Co. 


National  Lead  Co. 

The  National  Lead  Co.  reports  for  the  year  ended  Dec 
31,  1919,  net  earnings  of  $4,632,560.17,  equivalent,  after  pay- 
ment of  $1,705,732  in  preferred  dividends,  to  $14.17  a  share 
earned  on  $20,655,400  common  stock.  Common  share  hold- 
ers received  $1,032,770  in  dividends.  The  surplus  on  Dec 
31,  1918,  was  $16,659,907.07,  and  the  sum,  added  to  the  1919 
balance,  totals  $18,553,965.24,  the  surplus  on  Dec.  31    1919 


Franklin  Mining  Co. 

Copper;  Michigan 

The  Franklin  Mining  Co.  reports  a  production  of  1,062,- 
879  lb.  of  copper  during  1919.  Production  was  discontinued 
m  May.  Sales  of  copper  totaled  $105,240.10,  and  total  mine 
expense  was  $330,526.95.  Development  was  as  follows: 
Drifting,  223  ft.;  crosscutting,  163  ft.,  and  sinking,  193  ft 


Algomah  Mining  Co. 

Copper;    Michigan 

The  annual  report  of  the  Algomah  Mining  Co.,  of 
Michigan,  for  the  year  ended  Dec.  31,  1919,  states  that  no 
mining  work  was  undertaken  during  the  year.  The  com- 
pany's operations  show  a  deficit  for  the  year  of  $5,450. 
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Mining  Stocks 

Week  Ended  April  17,  1920 


Stock 


Exch.  High        Low 

COPPER 


Adventure 

Ahmeek 

Alaska-B.C 

Algomah 

Alloupz 

Anaconda 

Ariz.  Com'l 

Big  Ledge 

Bingham  Mines.... 

Boston  &  Ely 

Butte  &  Bal 

Buttew  Lond 

Calumet  &  Ariz.... 
Calumet  &  Hecla. . 
Calumet  &  Jerome 

Can.  Copper 

Centcnmal 

Cerro  de  Pasco...  - 

Con.  Ariz 

Con.  Copper  M..  . 

Chile  Cop 

Chine 

Cop.  Range... 

Crystal 

Crystal  Cop  (old) . 
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East  Butte 

First  Nat'l 

Franklin 

Gadsden  Copper... 
Granby  Consol  — 

Green»j-Can 

Hancock 

Helvetia 

Houghton 

HowcSQund 

Indiana 

Inspiration  Con.... 

Iron  Cap 

Isle  Rqyale 

Jerome  Verde 

Kennecott 

Keweenaw 

Lake  Copper 

La>Sall© 

Magma  Chief 

Magma  Copper..  . 

Majestic 

Mason  Valley 

Mass  Con 

Mayflower-O.  C.,.. 

Miami 

Michigan 

Mohawk 

Mother  Lode(New) 

Nev.  Con 

Nixon  Nev 

Nev.  Douglas 

New  Arcadian 

New  Baltic ..  . . 

New  Cornelia 

North  Butte 

North  Lake 

Ohio  Copper 

Oncco 

Ojibway 

Old  Dominion 

Osceola 

Phelps  Dodge 

Quincy 

Ray  Con 

Ray  Hercules 

St.  Mary's  M.L.. 

Seneca 

Shannon 

Shattuck-Ariz  .... 

South  Lake 

South  Utah 

Superior 

Superior  &  Boston 

Tenn.  C.  &  C 

Trinity 

Tuolumne 

United  Verd.  Ex.... 

Utah  Copper 

Utah  Cod 

Utah  M.&T 

Victoria 

Winona 

Wolverine 


Boston 

Boston 68 

N.Y.Curb 2* 

Boston 

Boston 34 

N.  Y 64 

Boston I3S 

N.  Y.  Curb. ...  2 

Boston 9g 

Boston  Curb 

Boston 

Boston  Curb....  t*l5 

Boston 65  J 

Boston 363 

N.  Y.  Curb 

N.  Y.  Curb 1^ 

Boston 13 

N.  Y 54J 

N.Y.Curb 

N.Y.Curb....         5 

N.  Y 19 

N.Y 375 

Boston 45 

Boston  Curb.,      t*27 
Boston  Curb. .  .     t*9 

Boston \\l 

Boston 15 

Boston  Curb.  .  .  lA 

Boston 3  J 

N.  Y.  Curb I 

N.  Y 

N.Y 375 

Boston 51 

Boston 2| 

Boston  Curb..  .   t*80 

N.  Y.  Curb 

Boston 

N.Y 59 

Boston  Curb. .  .      t '  2 

Boston 34 

N.Y.Curb 

N.Y 311 

Boston 

Boston 2| 

Boston 

N.Y.Curb....  ^ 

N.Y.Curb 

Boston  Curb. 
N.  Y.  Curb. . 

Boston 

Boston 

N.Y 

Boston 

Boston 

N.Y.Curb... 
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100 


H 
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6 
67 

5^ 

N.Y \Al 
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N.Y.Curb 
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Boston 

Open  Market . 

Boston 

N.Y 

Boston  Curb . . 

Boston 

Boston 

Boston 

N.Y 

Boston 

Boston 

Boston 

Boston 


N.Y 

Boston 

Boston 

Boston  Curb. . 

N.Y 

Boston 

Boston 

Boston 

Boston.  . .    .  . 
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I 

34 
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65 

5i 
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•15 

35 
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33? 

47 

47 
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58 

57 

20 
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48 

46 

15 
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1 
II 
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2 

21 
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•15 

n 

5 
5 
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•li 

•82 
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Hcclo N.Y.Curb...         4| 

St.  Joseph  Lead...  N.Y I7| 

Stewart BostonCurb.  .  -f'tS 

Utah  Apex Boston 2} 
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•75       
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2       

!     
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35|  Mar. '20,       37; 
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1       
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A  Department  of  Public  Works 

ACCORDING  to  our  Washington  correspondent,  the 
^  new  Secretary  of  the  Interior  believes  that  the 
American  people  have  the  delusion  of  looking  on  legis- 
lation as  a  panacea  for  all  ills,  and  that  if  they  acted 
on  their  own  initiative  they  could  in  many  cases  help 
themselves.  The  Secretary'  had  in  mind  the  agitation 
for  Government  backing  of  American  petroleum  enter- 
prise in  foreign  countries;  but  the  remark  comes  to 
our  mind  in  connection  with  the  agitation  for  a 
Department  of  Public  Works.  To  an  engineer,  the 
title  of  the  proposed  department  is  good — it  suggests 
engineering,  efficiency,  economy,  even  patriotism. 
Therefore,  many  will  be  in  favor  of  it;  many  will  say, 
"It  is  a  good  thing — push  it  along." 

And  yet — and  yet — we  cannot  warm  up  to  it.  We 
cannot  visualize  the  actual  improved  efficiency  and 
economy  as  we  should  like  to.  It  is  understood  that 
the  head  of  the  proposed  department  will  be  an  engi- 
neer, or  one  with  knowledge  of  and  sympathy  with 
engineering  work  and  ideals.  It  is  further  proposed 
to  avoid  unnecessary  upheavals;  to  make  over  the 
Interior  Department  into  the  new  Public  Works 
Department  by  eliminating  the  non-engineering 
bureaus,  and  absorbing  the  engineering  bureaus  from 
other  departments.  Let  us  suppose  this  were  done,  that 
the  Bureau  of  Public  Roads  of  the  Agricultural 
Department,  the  Coast  and  Geodetic  Survey,  and  other 
engineering  bureaus  were  concentrated  in  the  Interior 
Department.  Would  we  have  an  engineer  as  Secre- 
tarj'?  Would  we  have  co-ordination  between  the  dif- 
ferent bureaus? 

In  the  Interior  Department  we  have  long  had  the 
Geological  Survey,  the  Bureau  of  Mines,  the  Land 
Office,  and  the  Reclamation  Service.  They  are  the 
most  important  bureaus  of  the  Department  and  all 
have  an  engineering  side.  Why  not  (1)  have  an  engi- 
neer as  Secretary;  (2)  have  close  co-ordination  be- 
tween the  bureaus,  and  so  obtain  (a)  efficiency  (b) 
economy?     No  legislation  is  necessary. 

The  highly  respected  former  Secretary,  Franklin  K. 
Lane,  was  a  lawyer  and  a  politician  of  long  standing. 
When  he  resigned,  we  inquired  here  and  there  whether 
an  engineer  might  not  be  selected  as  his  successor. 
We  were  looked  upon  as  visionary;  and,  sure  enough, 
the  new  incumbent  is  true  to  tradition  in  being  a  law- 
yer. It  is  pretty  well  settled  that  according  to  our 
system  of  government  the  Secretary  of  the  Navy  must 
come  from  the  interior;  that  the  Secretary  of  War 
must  be  a  pacifist;  that  the  Secretary  of  the  Treasur>' 
must  have  failed  in  business,  and  that  the  Secretary 
who  presides  over  the  engineering  bureaus  of  the  In- 
terior Department  shall  be  devoid  of  engineering. 
This  system  gives  an  unprejudicial  point  of  view.  It 
is  further  settled  that  all  these  secretaries  should  be 
lawyers  if  there  are  enough  to  go  around.  According 
to  this  system,  the  Attorney  General  should  be  an  engi- 
neer; but  every  system  has  to  break  down  somewhere. 


As  to  close  co-ordination  between  the  bureaus  of 
one  department,  the  two  bureaus  with  which  our 
readers  are  chiefly  interested,  the  Geological  Survey 
and  the  Bureau  of  Mines,  which  together  cover  the 
mining  industry,  have  not  been  co-ordinated  in  the 
least  by  the  presiding  Secretary.  One  Assistant  Secre- 
tary has  charge  of  the  Bureau  of  Mines  under  the 
Secretary  and  another  of  the  Geological  Survey,  so 
that  they  shall  not  get  mixed  up  together;  and  what- 
ever co-ordination  and  avoidance  of  duplication  there 
have  been  has  resulted  through  the  good  relations  and 
voluntary  friendly  conferences  of  the  two  directors. 

What  we  need,  in  fact,  is  not  new  legislation,  which, 
as  the  new  Secretary  observes,  will  not  cure  every- 
thing: it  will  not  cure  lethargy  and  inefficiency  in 
Washington,  if  and  where  it  exists.  Washington  is  an 
immense  business,  without  any  boss.  It  needs  a  Busi- 
ness Manager,  who  should  serve  under  the  President 
as  his  representative.  The  department  heads  have  no 
great  incentive  to  being  efficient  and  to  developing 
initiative — too  often  the  opposite  is  the  case,  as  Sec- 
retary Lane  observed  in  resigning,  after  several  years 
of  testing  this  truth  in  practice.  Washington  suffers 
under  absentee  landlordism,  in  that  the  minds  of  many 
of  its  executives  are  absent  on  politics  and  on  their 
own  affairs  when  they  might  be  reorganizing  and 
administering  in  the  interests  of  true  efficiency — if 
they  dared. 

Under  an  act  passed  during  the  War,  the  President 
had  the  power  to  rearrange  bureaus  in  the  Govern- 
ment, precisely  as  is  possible  under  the  legislation 
proposed  for  the  Department  of  Public  Works;  but 
the  only  use  he  made  of  it  was  to  transfer  the  Chem- 
ical Warfare  Service  from  the  Bureau  of  Mines  to  the 
Army,  and  make  colonels  and  captains  out  of  the 
Bureau  of  Mines  chemists. 

You  cannot  legislate  life  into  a  mummy.  A  repub- 
lican form  of  government  does  not  mean  necessarily 
popular  government ;  and  a  Department  of  Public  Works 
without  initiative  and  political  independence  would  not 
emulate  the  economic  achievements  of  our  private 
enterprises. 


The  Foolish  Virgin 

TURNING  from  the  turbulent  political  conditions 
in  the  former  Turkish  Empire,  and  the  wild  clash- 
ings  of  races,  religions,  and  commercial  warfare,  it  is 
little  short  of  amusing  to  note  the  debate  which  took 
place  the  other  day  in  the  French  Chamber.  Former 
Premier  Briand  asked  the  government  to  explain  how 
England  happened  to  control  the  Mosul  petroleum 
district,  within  the  new  so-called  Republic  of  Khur- 
destan,  considering  that  in  1916  a  private  agreement 
between  England  and  France  had  promised  it  to  the 
latter.  "Briand  was  Premier  then,"  said  the  dispatch, 
"and  ought  to  know  what  he  was  talking  about." 
Briand  is  nothing  if  not  frank.     He  said: 
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"The  reason  we  wanted  Mosul  was  because  there  is 
oil  there,  and  the  nation  which  has  plenty  of  oil  is  better 
off  than  the  nation  that  has  not." 

Resuming,  "in  diplomatic  tone,"  Briand  observed 
that  he  had  "always  recognized  the  bigness  of  soul  of 
England,  and  thought  if  France  asked  her  in  the  right 
way  she  would  let  go  of  the  Mosul  oil  wells  for  her 
ally's  benefit." 

There  is  a  line  in  the  "Iliad"  (or  it  may  be  some  other 
classic)  where  the  gods  seated  on  Olympus  broke  forth 
in  simultaneous  mirth :  "At  that,  Titanic  laughter  broke 
from  all  the  gods." 

From  their  seats  on  Olympus,  which  overlooks  the 
iEgean,  the  old  gods  of  Asia  Minor  and  the  inland 
seas  look  down  on  the  Turk  and  the  Armenian,  the 
British  Tommy,  the  American  missionary,  the  French 
diplomat,  the  Arab,  and  the  Kurd;  the  advance  guard 
of  merchants,  mining  promoters,  and  oil  freebooters. 
When  they  listened  to  Briand's  plaint  and  his  after- 
thought of  speaking  softly,  what  monstrous  rumblings 
of  mirth  must  have  rolled  past  Constantinople,  and 
been  marked  with  alarm  by  the  polyglot  population  as 
the  possible  thunder  of  Bolshevik  guns! 


great  deal  at  the  end  of  the  year)  was  carried  at  a 
considerably  lower  figure  than  it  would  bring  if 
marketed  today.  With  numerous  strikes,  a  production 
cut  below  the  limit  for  economical  operation,  and 
many  other  discouraging  factors,  the  companies  really 
are  to  be  congratulated  on  their  showing. 


The  Spring  Crop 

Of  Mining  Reports 

HARDLY  a  day  has  passed  in  the  last  two  or  three 
weeks  that  we  have  not  been  greeted  by  an  annual 
report  of  some  of  the  mining  companies  for  the  year 
ended  Dec.  31.  The  story  is  much  the  same  in  every 
case — prosperity  for  the  silver  companies  and  deficits 
for  the  copper  companies,  with  the  gold  producers,  as 
a  rule,  occupying  a  middle  ground,  varying  with  the 
amount  of  silver  associated  with  the  gold.  The  lead 
and  zinc  companies  did  a  generally  satisfactory 
business. 

Silver  is  now  slipping  a  little  from  its  high,  and 
the  coming  year  may  see  the  profits  of  producers  of 
that  metal  curtailed  somewhat,  although  anything  over 
a  dollar  an  ounce  should  be  highly  satisfactory,  even 
with  the  present  excessive  costs.  With  copper,  the 
situation  is  just  the  reverse.  The  price  is  now  equal 
to  the  average  for  last  year,  and  the  tendency  is 
upward.  Unless  we  are  mistaken,  the  present  year 
will  see  that  metal  selling  much  higher.  The  present 
demand,  if  we  except  the  last  three  weeks,  is  in  excess 
of  production,  and  as  soon  as  export  trade  begins  in 
earnest  the  price  will  climb.  Production  is  now  and 
has  been  for  some  time  only  little  better  than  half 
of  the  pre-war  normal,  and  yet  the  copper  mines  and 
mills  have  been  operating  much  nearer  to  capacity 
than  the  public  realizes:  not  the  machine  capacity, 
but  the  labor  capacity,  for  it  is  a  shortage  of  miner.? 
and  experienced  operators  which  most  companies  are 
going  to  feel  acutely  when  called  upon  for  increased 
tonnage.  The  expected  increased  profits  of  1920  over 
1919  will  be  made  from  high  prices  rather  than  from 
large  production.  Fortunately,  most  of  the  com- 
panies have  development  work  well  advanced,  so  that, 
if  necessary,  some  men  can  be  transferred  from  this 
branch  of  the  industry. 

Careful  inspection  of  the  1919  reports  of  the  copper 
companies  indicates  that  they  did  very  well,  all  things 
considered.  What  we  read  of  as  a  deficit  is  only  such, 
in  most  cases,  after  a  substantial  dividend  has  been 
declared. 

The  copper  on  hand    (and  many  companies  had  a 


A  Great  Mining  School 

THE  greatness  of  a  school  is  no  longer  measured 
by  the  number  of  its  students.  In  the  under- 
graduate days  of  some  of  us  mature  citizens  there  was 
a  tendency  to  regard  attendance  as  significant,  but  in 
these  times  of  crowding  and  congestion  there  has  been 
a  distinct  reversion  to  respect  for  the  peculiar  advan- 
tages of  small  schools  and  colleges,  and  a  disposition 
to  judge  according  to  quality  rather  than  by  quantity. 

The  Michigan  College  of  Mines,  at  Houghton,  has 
long  enjoyed  a  deservedly  high  reputation  among  the 
mining  schools  of  the  country.  A  combination  of  for- 
tunate surroundings  and  wise  administration  has 
achieved  and  sustained  this  result,  for  money  has 
never  been  lavished  on  it.  It  is  situated  in  the  heart 
of  the  oldest  large  copper-producing  district  in 
America — a  district  which  is  still  one  of  the  largest 
producers  in  the  world;  it  is  centrally  located  as 
regards  the  greatest  iron-mining  industry  in  the 
world;  and  other  important  mining  districts,  like  the 
silver  mines  of  Cobalt,  the  gold  of  Porcupine,  and  the 
nickel  of  Sudbury,  are  close  enough  geographically 
and  geologically  to  be  familiar.  These  are  great  nat- 
ural advantages  over  a  school  located  in  a  large  city 
and  remote  from  the  real  atmosphere  of  mining,  and  are 
the  advantages  which  made  Freiberg,  in  Saxony,  the 
most  famous  mining  school  of  Europe  in  the  last  gen- 
eration. Nevertheless,  Houghton  is  close  enough  to 
great  cities  to  feel  the  pulse  of  the  East  and  all  the 
quickening  and  restless  life  that  surges  there.  All 
of  this  would  have  been  without  avail  had  the  conduct 
of  the  school  remained  a  political  football,  as  has  been 
the  experience  of  some  of  our  Western  mining  schools: 
but  such  has  not  been  the  case.  The  school  is  admin- 
istered, to  be  sure,  by  a  Board  of  Control,  selected  by 
the  Governor,  but  the  appointees  are  prominent  and 
practical  mining  engineers,  whose  office  is  of  long 
tenure.  This  stability  is  reflected  in  the  faculty,  the 
present  president  and  many  of  the  chief  members 
of  that  body  having  served  for  many  years  without 
friction  or  interruption  of  efficiency,  with  the  result- 
ant building  up  of  prestige  for  their  school  and 
themselves. 

A  great  measure  of  the  success  and  usefulness  of 
the  Michigan  College  of  Mines  depends  on  the  unusual 
degree  of  co-operation  between  the  mines  of  the  sur- 
rounding district  (together  with  their  engineers)  and 
the  school.  Some  of  these  engineers  take  the  time  to 
deliver  courses  of  lectures  to  the  students  on  mining 
and  metallurgical  subjects,  and  even  an  experienced 
and  thoroughly  seasoned  mine  captain  acts  officially 
as  underground  guide  and  lecturer  on  topics  of  prac- 
tical mining.  The  result  is  that  the  students  natu- 
rally assume,  in  this  atmosphere,  the  attitude  of  the 
engineer,  and  not  the  overgro^vn  school-boy  attitude 
which  sits  so  ill  on  the  broad  shoulders  of  many  of  our 
college  men;  and  when  they  are  graduated  they  are 
far  from  having  to  be  broken  into  the  mysteries,  the 
charms,  and  the  drawbacks  of  the  mining  life. 

Michigan  may  well  feel  proud  of  her  famous  mining 
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school,  despite  that  (owing  to  the  War)  only  about 
twenty-five  students  were  graduated  this  year.  With 
the  present  emergency  of  high  living  costs  to  meet  in 
all  walks  of  life,  she  should  see  to  it  that  the  standard 
of  the  school  is  not  unduly  hampered  through  lack  of 
funds. 


Metal-Mine  Tax  Schedules 

FOR  the  purpose  of  furnishing  the  information 
necessary  to  an  accurate  determination  of  the 
Federal  income  and  profits  taxes  on  metal  mines,  the 
metal-valuation  section  of  the  Bureau  of  Internal 
Revenue,  Treasury  Department,  has  recently  sent  out 
questionnaires  to  metal-mine  operators.  Blanks  of 
similar  character  have  also  been  forwarded  to  the 
operators  of  coal  and  non-metal  mines.  The  question- 
naire, which  is  the  result  of  several  conferences  at 
Washington  of  officials  of  the  Bureau  of  Internal  Rev- 
enue, representatives  of  mine  operators,  and  others, 
consists  of  eight  schedules,  the  purposes  of  which  are 
to  determine  the  valuation,  depreciation,  depletion, 
and  such  other  facts  that  will  necessarily  influence 
the  assessment  which  is  to  be  made  on  each  property. 

Briefly,  the  information  requested  in  the  eight 
schedules  is  as  follows:  All  the  facts  concerning  the 
purchase  price  of  the  property;  the  valuation  of  the 
property  as  of  March  1,  1913,  or  date  of  subsequent 
discovery;  additions  to  capital  account  (not  to  include 
expenses  chargeable  to  current  operations) ;  details  of 
operation,  production,  and  cost;  ascertainment  of 
proof  of  depletion;  ascertainment  of  depreciation,  and 
proof  of  bona  fide  sale  and  computation  of  profit  and 
loss  from  sale  of  capital  assets.  In  addition,  it  is 
desired  that  maps,  plans,  cross-sections,  and  longi- 
tudinal projections  be  furnished. 

The  compiling  of  data  necessary  to  the  preparation 
of  such  a  questionnaire  has  entailed  considerable 
study  and  work.  Representing,  as  it  does,  an  endeavor 
to  reach  an  equitable  basis  upon  which  mines  may 
be  taxed,  the  effort  should  be  greatly  appreciated  by 
operators,  most  of  whom  are  already  familiar  with 
other  attempts  to  reach  a  fair  system  of  mine  assess- 
ment and  taxation. 


The  Vaporization  of 
Flotation  Oil 

A  NNOUNCEMENT  has  been  made  that  the  Scott  pat- 
l\  ents  for  the  use  of  volatilized  oil  in  flotation  have 
been  taken  over  by  the  Minerals  Separation  company, 
although  the  Jackling  companies  will  retain  the  right 
to  their  use.  Though  we  have  not  copies  of  these 
patents  before  us,  we  presume  that  they  cover  the  vola- 
tilization of  oil  and  the  mixing  of  the  volatilized  oil  with 
the  air  used  in  pneumatic  flotation  cells,  as  carried 
out  at  the  Ray  Consolidated  mill  at  Hayden,  Ariz. 
Little  publicity  has  been  given  to  this  departure,  but 
we  understand  excellent  results  have  been  secured  with 
little  trouble  from  plugging  up  the  porous  mats,  even 
when  using  cement  bottoms.  The  bubbles,  on  breaking, 
liberate  a  slight  smoky  vapor,  but  do  not  make  the  at- 
mosphere of  the  mill  unpleasant. 

The  oil  may  be  vaporized  by  two  methods.  It  may  be 
boiled,  the  vapor  passing  into  the  air  mains  leading  to 
the  flotation  cells,  or  it  may  be  atomized  mechanically 
into  compressed  air  heated  to  a  temperature  of  about 
200  deg.  F.     The  first  method  has  the  disadvantage  of 


distilling  off  the  most  volatile  constituents  of  the  oil 
first,  and  a  mixture  of  oils  cannot  be  used  unless  each  is 
boiled  separately.  Even  then,  close  regulation  would 
probably  be  difficult.  The  other  method  is  the  one  which 
has  been  employed  at  Hayden. 

This  manner  of  using  ffotation  oil  has  been  introduced 
only  slightly,  and  it  has  been  generally  considered  to 
be  one  of  the  possible  ways  of  evading  the  patent  mon- 
opoly. Now  that  the  patents  have  been  acquired  by 
Minerals  Separation,  it  may  be  that  this  process  will 
be  given  a  more  thorough  trial  and  its  merits  as  a 
purely  metallurgical  process  determined. 


South  African  Iron  " 

And  Steel  Industry 

IN  A  RECENT  number  of  the  South  African  Mining 
and  Engineering  Journal  there  is  an  interesting  re- 
view of  the  efforts  to  establish  an  iron-  and  steel-making 
industry  in  the  Union  of  South  Africa.  According  to 
the  article,  there  is  now  being  erected  at  Newcastle, 
Natal,  a  blast  furnace  of  120  tons'  capacity  per  day. 
This  was  designed  by  McClure  &  Son,  of  Pittsburgh, 
Pa.  Apart  from  the  fact  of  the  design  of  the  plant  by 
an  American  firm,  the  facts  are  of  significance  to  Amer- 
ican manufacturers  of  commercial  iron  and  steel  prod- 
ucts who  are  looking  to  foreign  markets  for  a  part  of 
their  business. 

The  most  important  industry  m  South  Africa  is  the 
mining  industry.  During  the  War  period  the  difficulty 
of  obtaining  iron  and  steel  products  from  both  England 
and  America  caused  the  mining  companies  to  resort  to 
every  device  to  work  up  scrap  and  to  re-convert  it  into 
such  manufactured  forms  as  would  enable  them  to  make 
good  the  shortage  to  some  extent  at  least.  The  result 
of  these  activities  was  to  further  stimulate  a  desire, 
already  established,  to  become  more  self-contained  in 
the  essentials  of  the  South  African  industries.  This  is 
a  healthy  growth,  and  even  though  it  results  in  some 
displacement  of  certain  importations,  there  will  be  a 
wider  market  for  others,  and  more  particularly  the  more 
complicated  and  higher  types  of  machinery  essential  in 
the  mining  and  other  industries. 


The  Law  of  Vein  Dip 

IN  A  RECENT  issue  we  discussed  an  indicated  law 
of  vein   dip  as   around   70   deg.   in   western   North 
America. 

In  the  review  of  a  geological  report  on  a  tungsten- 
tin-copper-lead-silver  district  in  Tasmania,  which  ap- 
peared on  April  10,  note  was  taken  of  the  dip  of  the 
tungsten  veins.  Nine  cases  were  noted  as  recorded: 
the  dips  given  are  67,  77,  72,  70,  45-60,  77,  70  and 
70.  The  average  of  these  is  exactly  70  deg.  All  these 
dips  were  in  one  direction — east— with  the  excep- 
tion of  the  75  and  the  45-60  dips,  which  were  west. 

These  tungsten-tin  veins  are  deep-seated;  whence 
the  further  suggestion  that  the  indicated  law  applies 
to  very  deep  as  well  as  to  shallow  fissures  along  which 
veins  are  formed. 

The  author  of  the  paper  in  question,  A.  Mcintosh  Reid, 
considers  that  those  vein  fissures,  which  are  near 
the  granitic  intrusion  of  the  region,  resulted  from  the 
effects  of  the  intrusion;  and  those  in  the  granite, 
resulted  from  the  contraction  of  that  rock. 

In  that  case,  why  an  average  dip  of  around  70 
deg.  and  why  a  general  uniformity  of  dip  to  the  east? 
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What  Others  Think 


Taking  the  Joy  Out  of  the  Blueprint  Round 

I  have  read  with  considerable  interest  Charles  H. 
Waters'  article  in  the  Feb.  7  issue  of  Engineering  and 
Mining  Journal,  entitled  "Applying  the  Blueprint 
Round,"  and  beg  to  say  that  I  agree  with  him  fully 
in  regard  to  the  standardization  of  hose  connections, 
and  also  believe  there  is  some  merit  in  his  application 
of  Lufkin  &  Co.'s  Ruler  No.  863  L.  But  in  my  humble 
opinion  the  i-est  of  his  scheme  for  bettering  one  of  the 
C's  (conditions)  in  so  far  as  it  applies  to  simplifying 
the  accurate  placing  of  cut  holes,  is  about  the  most 
impracticable  efficiency  stunt  that  has  been  pulled  on 
the  long-suffering  machine  man  since  Burleigh  tight- 
ened the  chuck  on  his  first  "starter"  in  the  Hoosac 
Tunnel. 

No  doubt  many  of  us  remember,  not  so  far  back 
in  the  old  piston-drill  days,  how  a  certain  rock-drill 
manufacturer  advertised  the  ruggedness  of  his  machine 
by  claiming  it  could  be  "cleaned  with  a  boulder  hammer 
and  wiped  with  a  scoop  shovel."  This  plainly  showed 
that  he  knew  something  about  conditions,  too.  He 
knew  that  a  miner  rarely  carried  a  rock  drill  down  a 
stope,  but,  rather,  turned  it  loose  at  the  top,  without 
a  pilot,  for  a  cruise  over  uncharted  boulders.  He  also 
knew  that  when  a  miner  and  his  partner  in  a  drift 
face  started  to  "tear  down"  after  completing  a  round 
of  holes,  with  only  fifteen  minutes  left  to  blow  the 
holes,  load,  and  shoot,  it  was  very  certain  that  the 
amount  of  courtesy  extended  to  the  poor  drilling  ma- 
chine was  nil;  and  when  they  packed  it  back  out  of 
the  way  of  the  shot  they  didn't  waste  any  time  looking 
for  a  soft  spot  in  which  to  lay  it,  but  heaved  it  to  one 
side,  clear  of  the  trackway,  without  even  bending  their 
backs. 

It  is  true  that  "times  have  changed"  somewhat  in 
this  regard  since  the  advent  of  the  mounted  hammer 
drill,  but  it  is  still  a  fact  that,  under  conditions  as 
stated  above,  even  the  mounted  hammer  drill  is  not 
handled  with  kid  gloves.  Such  being  the  case,  I  am 
afraid  the  degree  plate  and  Vernier  on  the  saddle  and 
the  graduations  on  the  cone  would  have  tough  sledding 
in  their  endeavor  to  retain  their  legibility,  especially 
in  a  poorly  lighted  drift  or  heading. 

In  regard  to  the  "Useful  Reference  Table  for  Drill- 
ing"— the  table  itself  is  fine,  but  the  application  of  it 
as  explained  by  the  author  sounds  like  a  dream.  In 
the  first  place,  if  the  table  is  cut  down  to  a  4-in.  x  3- 
in.  size,  as  shown  in  Fig.  1,  the  numerals  would  be  so 
minute  as  to  be  scarcely  legible  excepting  under  close 
scrutiny  in  a  strong  light,  and  after  a  few  weeks'  serv- 
ice it  would  be  necessary  to  administer  "first  aid"  to 
one  of  the  C's  again  by  hanging  a  magnifying  glass 
attached   to   a  string   around   the   drill   runner's   neck. 

Second,  the  author  states  that  this  table  "should  be 
screwed  onto  the  drill  anywhere  it  can  be  easily  read 
and  referred  to."  This  sounds  easy  enough,  but, 
inasmuch  as  the  cylinder  is  the  only  member  having 
a  plane  surface,  the  table  would,  of  necessity,  have  to 
be  attached  to  it,  and  when  we  remember  that  the 
cylinders   of   all    modern    rock   drills   are   hardened,   it 


seems  to  me  that  the  drilling  and  tapping  of  the  holes 
for  the  screws  would  in  itself  be  a  sweet  job. 

If  the  table  is  to  be  used  at  all,  it  must  be  fastened 
somewhere  to  the  drilling  rig.  Expecting  the  driller 
to  carry  it  in  his  pocket  is  out  of  the  question,  as  a 
good  machine  man  who  has  a  day's  work  cut  out  for 
him  rarely  wears  enough  clothing  to  flag  a  hand  car. 
He  is  extremely  fortunate  if  he  has  one  pocket  to  carry 
his  chewing  tobacco  or  Copenhagen.  However,  he 
might  fasten  the  table  to  a  shoestring  and  hang  it 
around  his  neck  to  keep  the  magnifying  glass  from 
getting  lonesome. 

In  Fig.  1,  the  author  shows  three  sketches  entitled 
respectively,  "Common  Results,"  "Better,"  and  "Best," 
which  serve  to  illustrate  the  proper  angle  and  point  of 
intersection  of  cut  holes.  Judging  from  the  author's 
efforts  to  secure  extreme  accuracy  on  the  part  of  the 
"hitherto  guessing"  machine  man,  it  seems  fair  to 
assume  that  he  must  have  exercised  considerable  care 
in  plotting  the  cut  holes  in  the  above-mentioned 
sketches. 

A  miner  may  be  a  bad  "guesser"  occasionally,  but  I 
hardly  think  any  miner  would  undertake  to  collar  a 
cut  hole  as  close  to  the  "back,"  and  expect  to  drill  it 
at  any  of  the  three  angles  shown,  unless  he  also  wanted 
to  drive  a  "young  raise"  to  make  room  for  his  crank 
handle  and  also  to  permit  the  insertion  and  removal 
of  the  longer  changes   of  steel.       J.   E.   O'RouRKE. 

Berkeley,  Cal.,  April  15,  1920. 


Gold  Excise  and  Premium  Proposal 

Under  the  title,  "Gold  Excise  and  Premium  Pro- 
posal," in  your  issue  of  April  10,  Mr.  H.  N.  Lawrie 
states : 

"The  wholesale  index  price  number  of  all  commodi- 
ties in  1919  was  212,  as  compared  to  100  in  1914,  which 
shows  that  had  gold  increased  in  price  in  conformance 
with  all  other  commodities  in  the  United  States    .     .     ." 

It  is  my  firm  belief  that  "prices"  in  the  United  States 
are  usually  expressed  in  terms  of  our  unit  of  exchange 
value,  which,  as  you  know,  is  23.22  grains  of  fine  gold. 
This  quantity  of  a  certain  commodity  has  been  named 
a  "dollar,"  but  solely  for  the  sake  of  convenience;  noth- 
ing else,  according  to  our  laws,  is  a  "dollar." 

It  will  be  noted  that  Mr.  Lawrie  says  "had  gold  in- 
creased in  price  in  conformance  with  all  other  com- 
modities." 

Now,  if  gold  is  the  commodity,  thing,  or  substance  in 
terms  of  which  all  other  commodities  are  "priced,"  how 
in  the  name  of  common  sense  can  gold  increase  in 
price  "in  conformance  with  all  other  commodities"? 
For,  if  gold  does  increase  in  "price"  at  the  same  time 
all  other  commodities  increase  in  "price,"  then  "prices" 
must  be  expressed  in  something  other  than  our  unit  of 
exchange  value. 

Will  not  Mr.  Lawrie  tell  us  in  your  columns  what  is 
that  other  thing,  or  substance,  with  which  all  other 
commodities  were  compared  in  arriving  at  the  whole- 
sale index  price  of  212?  E.  M. 

New  York,  April  12,  1920. 


May  1,  1920 


Engineering    and    Mining    Journal 


1009 


The  Flotation  of  Oxidized  Copper  Ores 

I  have  read  with  great  interest  Walter  Broadbridge's 
letter  to  you,  "correcting"  the  following  statement  con- 
tained in  my  recent  article  on  "The  Present  Status  of 
Flotation" : 

"The  one  deficiency  that  has  been  felt  most  and, 
therefore,  worked  on  most,  is  the  failure  of  the  process, 
even  in  the  hands  of  skillful  experimenters,  to  treat 
oxidized  copper  ores." 

Mr.  Broadbridge  states  that  a  new  method  worked 
out  by  the  London  technical  staff  of  Minerals  Separa- 
tion, Ltd.,  was  given  a  successful  working  trial  at  the 
Bwana  M'Kubwa  mine,  in  South  Africa,  the  results  of 
which  look  very  good.  I  am  sure  that  everybody  en- 
gaged in  milling  copper  ores  will  look  forward  with 
the  greatest  interest  to  a  demonstration  of  the  new 
method  at  one  of  the  large  copper  mills  in  America. 

I  think  I  indicated  in  my  article  that  flotation  of 
copper  carbonates  is  relatively  easy,  but  that  the  trou- 
ble comes  with  the  silicates.  For  this  reason,  and  not 
knowing  the  relative  proportion  between  silicates  and 
carbonates  at  the  African  mine,  I  may  be  pardoned  if 
in  the  meantime  I  consider  Mr.  Broadbridge's  remarks 
a  supplement  rather  than  a  correction  of  my  article. 

Denver,  Col.,  April  12,  1920.  Rudolph  Gahl. 


Engineers  in  Politics 

(A  letter  from  an  Old  Scout  to  his  Son,  a  recent  Grad- 
uate, who  asked  for  advice  on  "Entering  Politics.") 
Now  that  engineers  are  headed  for  politics,  it  seems 
timely  to  call  your  attention  to  a  few  things  that  they 
are  likely  to  encounter  in  that  field.  Whether  they 
will  make  good  or  not  depends  entirely  on  the  indi- 
vidual. Human  nature  is  the  same  among  engineers 
as  among  any  other  type  or  class. 

The  first  problem  in  entering  politics  is  to  get  the 
nomination.  Engineers  may  or  may  not  be  assisted 
by  the  party  or  the  political  machine.  Getting  the 
nomination  is  usually  considered  the  most  trying  part 
of  a  campaign,  irrespective  of  the  office  sought.  It  is 
absolutely  essential  that  candidates  do  considerable 
mixing  and  that  they  boost  their  own  game  at  this 
stage.  They  will  find  it  most  advantageous  to  know 
and  be  able  to  explain  just  what  they  want,  and  how, 
when,  and  where  they  want  it. 

No,  a  blueprint  won't  work,  nor  will  it  do  to  hand 
every  voter  the  same  blarney.  But  here  is  the  ideal 
opportunity  to  study  and  apply  every  bit  of  your 
knowledge  of  human  nature.  If  you  have  a  practical 
working  knowledge  of  psychology,  and  you  apply  it, 
your  nomination  will  be  considerably  "enchanted." 

If  you  fail  to  land,  remember  you  had  lots  of  fun, 
gained  some  experience,  and  made  many  friends.  No 
real  politician  is  ever  defeated ;  he  merely  slacks  up  to 
ovei'haul  his  engine. 

But  we  hear  you  have  been  nominated.  Well,  son, 
the  real  fun,  and  the  work,  is  just  begun.  Now,  your 
nomination  will  be  supported  by  the  party,  machine, 
and  friends.  This  is  the  period  when  most  nominees 
flunk.  You  can't  serve  two  masters.  You  can't  get 
something  for  nothing.     Everything  has  its  price. 

From  now  on,  there  is  only  one  word  of  real  interest 
to  you.  Every  man  and  woman  that  you  see  or  hear  can 
give  you  a  vote.  If  you  peddled  the  blarney  in  your 
party  to  get  the  nomination,  you  will  have  to  hand  it 
out  now  to  all  parties  fourfold.     If  you  are  observant 


you  will  soon  find  that  there  is  one  characteristic 
which  will  pull  you  through  on  all  occasions — a  sense 
of  humor;  and  you  must  know  how  to  use  it.  Many  a 
man  has  smiled  his  way  into  office.  Above  all,  don't 
let  anything  get  your  "goat,"  anytime,  anyhow,  any- 
where. 

Of  course  you  will  sit  up  till  the  wee  hours  for  the 
returns,  but  you  won't  know  definitely  until  you  read 
the  newspapers  at  breakfast.  Your  name,  as  the  suc- 
cessful office-seeker,  will  insure  the  need  of  a  new  hat 
of  larger  size,  and  you  will  turn  your  thoughts  to  the 
time  when  you  take  the  oath  of  office. 

Most  political  "jobs"  will  require  all  your  time. 

After  receiving  the  keys  and  getting  acquainted  with 
the  red  tape  of  the  rules  and  regulations  pertaining  to 
your  duties,  you  suddenly  wake  up  to  the  fact  that  you 
are  wedged  in  on  both  sides  and  in  the  middle.  You 
have  lost  your  independence,  initiative,  and  individu- 
ality. In  time  you  are  aware  that  you  possess  a  soft 
snap,  with  a  reasonable  salary,  even  if  you  did  spend 
a  considerable  sum,  almost  equal  to  your  salary,  to  win 
the  job.  You  are  a  real  politician,  and  to  hold  your 
job  or  win  a  higher  one,  you  must  continue  to  peddle 
the  blarney.  Besides,  you  are  a  member  of  all  the 
political  clubs  in  the  ward,  county,  and  state,  and  just 
manage  to  break  even  at  the  end  of  the  year  and  term — 
maybe. 

When  you  are  ready  to  run  for  re-election  or  a  higher 
office,  the  question  is.  Did  you  eat  out  of  the  party 
leader's  hand.  No?  Then  you  will  be  knifed  at  the 
post. 

It's  a  great  game,  son.  In  some  respects  it's  like 
religion.     He  who  runs  may  read.  Dab. 

Denver,  Col.,  April  1,  1920. 


How  Should  an  Engineer  Develop  His  Career? 

A  question,  I  suppose,  that  practically  every  engi- 
neer has  asked  himself  at  some  stage  or  other  of  his 
career  is  Am  I  following  a  plan  of  campaign  that 
will  yield  the  best  results?  The  answer  will  depend 
on  what  is  the  individual  conception  of  a  successful 
career.  I  take  it  that  back  of  every  mind  the  funda- 
mental stimulus  to  effort  is  a  desire  to  acquire  a  com- 
petence, and  the  yardstick  used  to  measure  success 
will  be  prettily  engraved  with  dollar  signs.  This  will 
be  acknowledged  even  by  the  pure  scientist  just  as 
soon  as  he  finds  that  his  earnings  do  not  cover  his 
expenditures,  and  in  these  days  of  inflated  prices  the 
yardstick  is  ever  on  the  laboratory  table,  upsetting 
his  beakers  and  his  calculations. 

Let  us  assume,  therefore,  that  the  average  engineer 
will  consider  himself  successful  if  he  can  legitimately 
acquire  a  banki'oll  that  he  can  look  in  the  face  without 
shuddering.  How  is  he  to  make  this  acquisition? 
When  the  engineer  leaves  college  he  has  a  great  deal 
to  learn,  and  I  believe  the  young  man  as  a  rule  realizes 
his  limitations,  despite  the  popular  belief  to  the  con- 
trary. My  contention  is  proved,  I  think,  by  the  modest 
initial  salary  with  which  he  is  satisfied.  His  modesty, 
indeed,  is  often  excessive.  Our  young  man  has  secured 
his  first  position.  If  he  is  a  miner,  should  he  stay 
with  the  one  company  until  he  has  worked  his  way  up 
to  the  top?  I  think  not.  He  may  know  the  mine  from 
the  first  level  to  the  deepest,  but  what  sort  of  a  show- 
ing would  he  make  if  he  were  oflfei-ed  the  managership 
of  a  new  mine,  in  which  the  orebody  was  different  and 
which  had  therefore  to  be  worked  on  a  different  plan? 
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I  have  no  doubt  he  would  make  good,  but  his  lack  of 
general   experience   would   prove   a   serious   hindrance. 

If  the  young  engineer  is  a  millman,  should  he  remain 
constant  to  the  one  company  until  from  operator  he 
has  climbed  to  the  superintendency?  I  think  not. 
Would  he  not  be  at  a  disadvantage  if  he  went  in  a 
similar  capacity  to  another  mill  and  found  the  ma- 
chinerj'  of  a  type  with  which  he  was  unfamiliar? 
Festina  lente,  hasten  slowly,  is  a  proverb  that  is  more 
useful  than  the  modern  version:  everything  comes  to 
him  who  doesn't  wait. 

No,  young  man  of  between  twenty  and  thirty,  aim 
for  experience  and  not  for  position.  Invite  the  hard 
knocks  when  you  are  best  able  to  stand  them.  An  all- 
round  training  in  the  long  run  means  more  money  for 
yourself  because  it  saves  the  other  fellow  money.  Stay 
in  mine  or  mill  until  you  are  familiar  with  the  im- 
portant items;  then  move  along  to  some  other  place 
where  things  ai-e  done  differently.  Do  not  move  at 
random,  but  as  far  as  possible  go  with  a  definite  pur- 
pose in  view. 

If  you  can,  try  to  find  work  under  men  with  a  wide 
reputation  for  technical  or  administrative  ability.  Do 
not  necessarily  select  the  phenomenally  rich  mine; 
rather,  choose  the  mine  where  the  grade  of  ore  makes 
every  penny  a  matter  of  serious  consideration.  A  rich 
mine  may  make  the  manager,  but  it  is  only  a  manager 
who  can  make  a  poor  mine  profitable. 

The  success  of  mining  depends  more  on  men  than  on 
machinery.  The  first  ten  years  are  important.  Keep 
your  eyes  open  and  learn  from  all  who  are  willing  to 
teach,  and  in  return  always  give  freely  of  your  own 
fund  of  knowledge.  Build  a  strong  foundation  for  the 
superstructure  that  is  to  come  with  the  succeeding 
years. 

To  every  man  at  some  time  or  other  there  comes 
the  chance  of  his  career.  The  pity  is  it  finds  so  many 
asleep.  A  mining  engineer  once  said  to  me:  "Don't 
worry  about  the  money  at  first;  worn,'  about  your  work. 
Your  big  job  will  come,  and  in  one  year  you  will  save 
as  much  as  in  all  the  previous  years."  It  would  not 
have  to  be  a  very  big  job  for  most  of  us  to  do  that! 

When  you  have  knocked  around  for  several  years  the 
better  positions  will  gravitate  toward  you  because  of 
your  training.  Then  select  wisely  and  stay  with  the 
job,  because  your  training  as  an  executive  has  begun. 
The  value  to  yourself  of  your  early  practical  experience 
will  manifest  itself.  You  will  know  how  much  to  ex- 
pect from  the  machinery  and  how  much  from  the  men. 
You  will  understand  the  workman's  point  of  view,  and, 
knowing  how  and  why  he  thinks,  you  cannot  but  pro- 
mote the  best  interests  of  your  employers.  Your 
criticisms  will  be  tempered  by  intimate  knowledge,  and 
will  therefore  not  be  unjust. 

A  feeling  of  having  suffered  an  injustice  is,  as  they 
say  in  the  South,  the  "ranklingest"  thing.  At  all  times 
maintain  a  wide  interest  in  life.  Don't  let  the  details 
of  your  work  monopolize  your  thoughts.  A  rut  is  a 
difficult  thing  to  get  out  of.  Be  catholic  in  your  knowl- 
edge, and  the  quietest  mining  camp  will  provide  some- 
thing to  deprive  it  of  monotony. 

An  "expert"  along  any  one  line  is  like  a  diamond 
with  but  one  bright  face.  It  doesn't  sparkle  unless 
that  particular  side  is  turned  toward  the  light.  The 
stone  would  fetch  a  better  price  if  it  would  scintillate 
when  viewed  from  every  direction. 

Take  an  interest  in  the  affairs  of  the  country.  Any- 
thing  that  affects   the  country   concerns   you   directly. 


In  short,  it  pays  you  to  develop  along  generous  lines. 
Make  the  world  yours,  and  the  sky  is  the  limit. 
Thomson,  Ga.,  April  18,  1920.  PAUL  T.  Beuhl. 


Determining  Copper  in  Slag 

The  method  of  determining  copper  in  slag  described 
by  A.  M.  Smoot  in  Engineering  and  Mining  Journal  for 
March  20  has  the  merit  of  being  very  accurate  and  of 
wide  application.  In  modified  form  I  have  used  it  for 
some  years,  and  have  found  it  exceedingly  satisfactory. 
Recently,  I  have  had  occasion  to  determine  copper  in 
blast-furnace,  reverberatory-furnace  and  converter 
slags  from  most  of  the  important  smelters  of  the  United 
States  and  Canada,  and  this  method  has  proved  equally 
satisfactory  in  all  cases. 

The  following  practical  points  may  be  of  interest: 

1.  Many  chilled  slags  decompose  well  without  the 
addition  of  hydrofluoric  acid.  To  5.0  gm.  of  slag  in  a 
600  c.c.  beaker,  add  150  c.c.  of  boiling  water,  and,  while 
stirring  well,  40  c.c.  of  boiling  hydrochloric  acid.  Con- 
tinue to  stir  for  a  minute  or  two,  when  decomposition 
will  be  complete.  Dilute  at  once  to  400  to  500  c.c,  when 
practically  all  of  the  silica  will  remain  in  solution.  If 
decomposition  with  hydrochloric  acid  is  incomplete, 
which  will  ahvays  be  the  case  with  air-cooled  slags,  add 
before  diluting  as  much  hydrofluoric  acid  as  may  be 
necessary  to  dissolve  the  silicates,  boiling  until  clear  or 
only  a  residue  of  coke  and  copper  sulphide  remains  in 
the  beaker. 

2.  Thorough  washing  of  the  precipitated  copper  sul- 
phide is  not  necessary.  Suction  may  be  used  to  advan- 
tage in  filtering. 

3.  After  filtration,  suck  the  paper  dry,  remove  and 
wrap  in  a  large  (lualitative  filter  paper,  set  in  a  crucible, 
and  bum  off  the  paper  and  oxidize  the  sulphide  at  a  low 
red  heat.  This  may  be  greatly  hastened  by  directing 
a  gentle  current  of  air  into  the  crucible,  but  care  must 
then  be  taken  that  nothing  is  blown  out.  Remove,  cool, 
brush  out  the  ash  and  inclosed  copper  oxide  into  a 
beaker  or  flask.  The  ash  of  the  second  filter  paper  pre- 
vents the  copper  oxide  fi'om  coming  into  contact  with 
the  crucible,  and  it  is  not  then  necessary  to  treat  the 
latter  with  acid. 

4.  Instead  of  dissolving  in  nitric  acid,  use  5  c.c.  sul- 
phuric (1:1)  and  1  c.c.  hydrochloric,  solution  being 
thereby  greatly  hastened.  The  use  of  hydrochloric  will 
also  result  in  the  elimination  of  practically  all  of  the 
arsenic  or  antimony  left  after  the  ignition,  in  the  sub- 
sequent evaporation  to  sulphuric  fumes.  This  operation 
can  be  completed  in  less  than  five  minutes  by  heating 
over  a  free  flame.  Nitric  acid  is  of  course  to  be  added 
before  electrolysis. 

5.  Copper  may  be  deposited  in  a  few  minutes  by 
using  a  hea\'y  current  with  a  gauze  electrode,  or  with  a 
rotating  anode. 

With  the  above  modifications,  a  determination  may 
be  completed  in  about  an  hour  or  an  hour  and  a  quarter, 
and  without  lessening  the  accuracy  of  the  method. 
Owing  to  the  amount  of  manipulation  required,  however, 
the  method  is  not  likely  to  be  used  in  routine  work.  A 
direct  electrolysis  in  sulphuric-acid  solution  without 
filtration  of  the  silica,  and  followed  by  a  redeposition  in 
nitric-acid  solution,  is  much  simpler  and  almost  equally 
accurate  when  elements  which  would  interfere  with 
this  procedure  are  not  present. 

Frank  E.  Lathe. 

Nickelton,  Ont.,  April  8,  1920. 
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Tin— Its  Political  and  Commercial  Control* 

World  Production  Was  130,670  Metric  Tons  in  1918 — ^British  Directly  Command  57  per  Cent- 
Smelting  Capacity  88,300  Tons  in  British,  16,000  in  Dutch,  12,000  in  Chinese, 
And  18,000  in  United  States  Control 

By  James  M.  Hill 


TIN,  ordinarily  considered  one  of  the  minor  metals, 
is,  nevertheless,  a  metal  of  prime  importance  in 
the  world's  present  state  of  development.  In  1913, 
the  value  of  the  world's  output  of  tin  was  $131,000,000, 
which  was  greater  than  that  of  either  lead  or  zinc. 

Without  tin,  it  is  doubtful  if  the  present  methods  of 
food  packing  and  distribution  could  be  accomplished. 
The  principal  use  of  tin  is  in  the  manufacture  of  tin 
plate,  from  which  are  fabricated  the  so-called  "tias"  or 
"tin  cans"  known  to  everyone. 

The   second   largest   consumption   of   tin   is    for   the 


♦Published  with  the  permission  of  the  Director,  U.  S.  Geological 
Survey.  Mr.  Hill  has  drawn  freely  in  the  preparation  of  this 
article  from  a  mass  of  material  in  the  flies  and  publications  of 
the  U.  S.  Bureau  of  Mines  and  the  U.  S.  Geological  Survey. 
Much  information  on  the  world  tin  situation  will  be  found  in  a 
report  entitled  "Tin  Ores,"  by  G.  M.  Davies,  recently  issued  by  the 
Imperial  Institute  of  London.  All  tonnage  figures  used  in  this 
review  have  been  calculated  to  the  metric  ton  of  2,204  avoirdupois 
pounds,  and  have  been  given  in  round  numbers  purposely,  as  the 
errors  of  statistics  and  conversion  do  not  warrant  closer  figuring. 

Mr.  Hill  desires  to  express  his  thanks  to  Adolph  Knopf,  of  the 
U.  S.  Geological  Survey,  and  R.  R.  Horner,  of  the  U.  S.  Bureau 
of  Mines,  for  their  assistance  in  the  preparation  of  this  paper, 
which  will  be  one  of  the  chapters  of  a  book  entitled  "Political 
and  Commercial  Geology  and  the  World's  Mineral  Resources," 
now  in  course  of  publication  by  the  McGraw-Hill  Book  Co.,  Inc. 


alloys,  solder  and  babbitt  made  with  lead,  and  brass 
and  bronzes  made  with  copper.  Minor  amounts  of  tin 
are  used  for  making  fine  metal  tubing,  tin  foil,  and 
collapsible  tubes  for  packing  such  materials  as  dental 
and  toilet  creams,  artists'  colors,  and  like  substances. 
Tin  is  also  consumed  by  the  makers  of  silk,  principally 
to  give  weight  and  "rustle"  to  their  product. 

U.  S.  Consumption  93,000  Tons  in  1917 

In  1917,  the  consumption  of  tin  in  the  United  States 
was  approximately  93,000  tons,  of  which  19,000  tons 
was  recovered  from  scrap  materials.  Of  the  total  con- 
sumption, 31,000  short  tons  was  used  for  making  tin 
plate,  20,400  short  tons  for  solder,  13,800  short  tons  for 
bearing  metals  (babbitt  bronzes,  and  other  materials), 
and  27,700  short  tons  for  many  minor  uses,  items  of 
which  are,  1,000  tons  for  the  silk  industry,  5,000  tons 
for  foil,  4,000  tons  for  collapsible  tubes,  and  3,000  tons 
for  white  metal. 

Over  70  per  cent  of  the  tin  produced  in  the  world  is 
won  from  placer  deposits,  though  in  the  last  few  years 
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the  exploitation  of  tin-bearing  lodes  has  become  of  con- 
siderable importance.  Tin  ores  are  intimately  con- 
nected with  siliceous  igneous  rocks.  Practically  all  of 
the  known  lode  deposits  are  either  in,  or  in  the 
immediate  vicinity  of,  rocks  such  as  granite,  gi-anite- 
porphyry,  quartz-porphyrj'  or  monzonitic  tjT5es. 

In  Mexico  and  the  United  States  unimportant  tin 
deposits  have  been  found  in  rhyolite.  In  only  one  or 
two  places  in  the  world  are  tin  lodes  known  where 
siliceous  igneous  rocks  are  not  shown  on  the  surface, 
and  in  these  places  geologic  evidence  points  to  the 
occurrence  of  granitic  rocks  at  no  great  depth  below 
the  surface.  In  the  world's  chief  centers  of  tin  pro- 
duction— the  Malay  Peninsula,  Bolivia,  Australia, 
Nigeria,  Cornwall,  and  South  Africa — the  granite  rocks 
are  everj'where  in  evidence,  and  the  tin  lodes  are  so 
closely  related  to  these  granites  that  there  is  no  question 
of  their  origin. 


deposit    is    found    at    places    in    the    Transvaal    and 
Tasmania. 

Generally  the  tin  deposits  are  close  to  the  contact  of 
intrusive  and  intruded  rocks  and  are  more  often  found 
near  the  top  of  the  intruding  mass.  It  therefore  follows 
that  in  deeply  eroded  granite  masses  the  chance  of  find- 
ing lode  tin  deposits  is  smaller  than  in  places  where  only 
the  tops  of  granitic  intrusions  are  found.  It  has  also 
been  noted  that  where  the  deposits  are  found  in  the 
intruded  rocks  they  are  generally  located  where  the 
dip  of  the  intrusive  contact  is  low  and  are  rarely 
pre.^cnt  along  a  steeply  dipping  intrusive  contact. 

Cassiterite  Sole  Commercial  Ore  Mineral  of  Tin 

Practically  the  only  commercial  ore  mineral  of  tin 
is  cassiterite  (tin  oxide),  which  carries  78.6  per  cent 
of  the  metal.  Cassiterite  is  known  commercially  by 
various    names,    such    as    tinstone,    black-oxide   of    tin, 
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Fluorine-bearing  minerals,  such  as  fluorite  and  topaz, 
tourmaline,  and  the  tungsten  mineral,  wolframite,  are 
found  in  practically  all  tin  deposits.  Molybdenite  and 
bismuth  minerals  are  present  in  many  tin  deposits, 
though  their  distribution  is  not  so  general  as  that  of  the 
former  minerals.  Copper,  lead,  zinc,  and  iron  sulphides, 
the  latter  often  arsenical,  are  commonly  found  in  tin 
lodes,  and  quartz  and  feldspar  are  the  chief  gangue 
minerals. 

Form  of  Occurrence 

It  is  generally  accepted  that  the  tin  lodes  were  formed 
near  the  close  of  intrusive  activity,  by  the  final  differ- 
entiates of  the  acid  magmas.  These  final  solutions  are 
notable  for  pneumatolitic  action  and  capable  of  causing 
profound  alteration  of  granite  to  greisen  and  forma- 
tion of  stanniferous  pegmatite  and  quartz  veins. 
Greisen,  an  alteration  product  of  granite,  consists  of 
quartz,  mica,  and  varjnng  amounts  of  topaz  and  tour- 
maline. It  is  commonly  developed  along  fractures,  and 
in  favorable  places  large  rock  masses  may  be  greisen- 
ized.  Tin  deposits  are  most  often  found  as  lodes,  both 
fissure  and  pegmatitic,  and  stockworks;  and  some 
segregations  are  known.     A  peculiar  pipe-like  form  of 


black  tin,  or  stream  tin,  when  it  occurs  in  placers.  Tin 
concentrates  from  placer  mining  normally  carrj'  from 
60  to  75  per  cent  metallic  tin,  70  per  cent  tin  being  a 
fair  average.  The  concentrates  produced  by  the  mills 
treating  Bolivian  lode  tin  make  a  product  called  barilla, 
which  averages  about  62  per  cent  tin.  Concentrates 
produced  from  lodes  in  Cornwall  average  about  65  per 
cent  and  the  lodes  and  placers  of  Malaysia  carrj'  approxi- 
mately 72  per  cent  tin. 

The  lodes  in  many  parts  of  the  world  do  not  carrj' 
suHicient  tin  to  be  worked;  though  in  Cornwall  and  in 
Tasmania  lodes  carrying  about  1  per  cent  of  tin  are  be- 
ing mined,  in  general  1  to  2  per  cent  in  content  is  the 
lower  limit  for  commercial  lode  mining.  In  Bolivia, 
the  tin  lodes  average  from  5  to  8  per  cent  tin,  and  some 
bodies  of  ore  carrying  as  much  as  40  per  cent  have 
been  opened.  Where  low-grade  tin  ores  have  been 
mined,  the  byproducts,  principally  arsenic  and  wolfram, 
have  helped  to  pay  expenses,  and  most  of  these  mines 
are  advantageously  located  with  respect  to  transporta- 
tion and  supplies.  In  the  placers  of  the  Malay  Penin- 
sula, including  Eanca  and  Billiton,  and  in  those  of 
Australia,  which  are  worked  by  dredges,  the  tin  content 
varies  from  one-half  pound  to  as  high  as  three  pounds 
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of  cassiterite  a  cubic  yard,  but  averages  below  a  pound. 
Their  advantageous  location,  together  with  the  fact 
that  labor  is  cheap,  makes  exploitation  commercially 
possible. 

As  will  be  seen  from  the  map.  Fig.  1,  tin  deposits  are 
found  in  everj'  part  of  the  world,  though  an  inspection 
of  Table  I  and  the  chart  will  show  that  the  deposits 
within  the  British  Empire  are  the  most  important 
sources  of  the  world  supply.  Bolivia  and  the  Dutch 
East  Indies  have  been  the  chief  producers  of  tin  out- 
side of  the  British  Empire,  though  China  and  Siam  are 
steadily  gaining  in  importance  as  tin  producers. 

Geographic  Distribution  of  Tin  Deposits 

Tin  Deposits  of  the  British  Empire — The  British 
Empire  has  tin  deposits  in  England,  Asia,  Australia 
and  Africa.  The  largest  production  is  from  the  Asiatic 
deposits  in  the  Malay  Peninsula.  The  African  deposits 
in  Nigeria,  together  with  those  of  the  South  African 
Union,  yield  the  second  largest  output  of  the  empire; 
the  Australian  deposits  are  third,  and  the  Cornwall 
deposits,  formerly  the  largest  pi-oducers  of  tin  in  the 
world,  now  rank  fourth. 

Malay  Peninsula — The  Federated  Malay  States  and 
the  British  Protected  Malay  States  occupy  the  southern 
end  of  the  Malay  Peninsula.  The  region  is  entirely 
British  controlled,  and  has  produced  for  many  years 
one-half  of  the  world's  output  of  tin.  In  the  last  few 
years  the  output  of  tin  has  declined  at  a  steady  rate, 
owing,  apparently,  to  the  exhaustion  of  the  easily 
worked  placer  deposits,  though  in  1917  and  1918  an 
additional  cause  was  the  scarcity  of  labor.  The  largest 
tin-smelting  center  of  the  world  is  at  Singapore.  Here 
are  situated  the  Straits  Trading  Co.,  the  Eastern 
Smelting  Co.,  both  British  owned,  and  a  Chinese-owned 
smelter,  having  a  combined  capacity  of  58,000  metric 
tons  of  metal  a  year. 

A  large  number  of  the  Malaysian  mines  are  operated 
by  Chinese,  though  much  English  and  Australian 
capital  is  invested  in  tin-mining  companies  operated 
in  the  Peninsula,  and  the  financial  control  of  the 
industry  is  in  the  hands  of  British  subjects.  Political 
control  is  exercised  by  a  prohibitive  export  ($285  per 
ton)  duty  on  all  tin  ore  exported  for  treatment  except 
to  the  Straits  Settlements,  United  Kingdom,  or 
Australia. 

As  will  be  seen  from  Table  I,  the  Federated  Malay 
States  produce  much  more  tin  than  the  Protected  States. 
Practically  all  of  the  tin  in  the  Peninsula  is  taken  from 
placer  deposits,  some  of  which  are  still  worked  by  hand 
methods,  though  part  of  the  black  tin  is  now  being 
mined  by  dredges. 

The  backbone  of  the  Malay  Peninsula  is  composed  of 
granite,  which  is  intrusive  into  limestone,  shale,  and 
quartzite.  Tin  has  been  found  in  place  in  practically 
all  of  the  rock  formations.  Owing  to  the  intense 
weathering  and  erosion  of  the  tin-bearing  formations, 
great  accumulations  of  detritus,  more  or  less  mixed  with 
clay,  all  of  which  carry  cassiterite,  are  found  in  almost 
all  parts  of  the  Peninsula.  The  original  deposits  are 
so  softened  by  weathering  that  it  is  possible  to  work 
them  by  hydraulic  methods. 

Federated  Malay  States — The  states  of  Perak,  Selan- 
gor,  Pahang,  and  Negri  Sembilan,  in  the  Federated 
Malay  States,  produce  tin.  The  relative  importance  of 
the  states  is  shown  by  their  production  in  metric  tons 
of  tin  in  1917:  Perak,  25,075;  Selangor,  10,595;  Pahang, 


3,750;  Negri  Sembilan,  1,055.  In  Negri  Sembilan, 
quartz  veins  in  decomposed  pegmatite  are  worked  by 
hydraulicking,  and  a  mixed  tin-tungsten  concentrate 
is  obtained,  which  is  further  separated  by  magnetic 
machines.  The  principal  mines  are  near  Titi  and 
Seremban. 

Pahang,  on  the  eastern  side  of  the  mountains,  has 
many  widely  scattered  tin  deposits,  both  lodes  and 
placers.  The  principal  workings  at  present  are  in  the 
mountains  near  the  Selangor  boundary  at  Bentong, 
Tras,  and  Machi.  Some  mining  is  also  carried  on  at 
various  places  along  the  Kuantan  River  and  its  tribu- 
taries. Transportation  is  a  serious  item  in  the  opera- 
tion of  tin  mines  in  Pahang.  Kusla  Lumpur  is  the 
center  of  the  more  important  tin-mining  operations  in 
Selangor.  Both  decomposed  lode  stuff  and  gravels  are 
being  worked.  Near  Serendah  soft  greisenized  granite 
is  worked  by  monitors.  Near  Tanjong-Malim,  and  on 
the  Kalumpang  and  Selangor  rivers,  in  the  northern  part 
of  the  state,  both  gravels  and  decomposed  vein 
materials  are  worked. 

The  Kinta  district,  in  the  State  of  Perak,  is  the 
most  important  tin-producing  area  in  the  Federated 
Malay  States.  A  structui-al  valley  eroded  in  soft  lime- 
stones between  granite  ridges  contains  most  of  the 
workings.  The  valley  is  filled  with  clays  and  boulder 
clays  carrying  tin.  The  present  stream  channels  are 
also  stanniferous.  There  are  fifteen  or  more  settle- 
ments in  this  district  about  which  mining  is  carried  on. 
Much  of  the  mining  is  by  open  cuts  and  dredges,  but 
some  lode  mining  is  done  on  pipes  in  limestones. 

Next  in  importance  to  Kinta  is  the  Larut  district, 
northwest  of  the  former.  Placer  deposits  are  the  chief 
source  of  tin  in  this  district.  In  the  south  of  Perak,  at 
Bruseh,  stockworks  in  schist  are  worked  by  hydraulick- 
ing, yielding  about  three-fourths  of  a  pound  to  the 
cubic  yard  of  material  worked. 

Protected  Malay  States — Development  of  the  tin 
deposits  in  the  Protected  Malay  States  has  been  ham- 
pered by  transportation  difficulties.  Until  recently,  the 
alluvial  tin  was  won  by  crude  native  methods.  The 
principal  production  comes  from  the  states  of  Johore, 
Kedah,  Kelantan,  Perils,  and  Trengganu.  In  the  State 
of  Perils,  peculiar  gravel-filled  caves  in  limestone,  near 
Setul,  have  been  mined  for  tin.  Some  of  these  caves 
have  been  followed  for  four  or  five  miles.  At  Bund! 
and  Sungei  Ayam,  in  the  State  of  Trengganu,  lode  min- 
ing under  European  management  is  practiced.  The  lodes 
are  apparently  decomposed  stockworks  in  granite. 

Straits  Settlements — An  insignificant  amount  of  tin 
is  mined  from  the  beach  deposits  south  of  Kuala-Linggi, 
on  the  Island  of  Malacca.  The  tin  was  derived  from 
schists  intruded  by  granite  in  which  there  are  many 
stanniferous  veinlets. 

Nigeria — As  will  be  seen  from  Table  I,  the  principal 
production  of  tin  in  Africa  is  from  British  Nigeria. 
The  district  was  worked  by  natives  in  the  early  days, 
but  no  important  production  was  made  until  1904,  after 
the  subjugation  of  the  Emir  of  Bauchi.  The  production 
of  Nigeria  has  grown  steadily,  and  reached  8,500  tons 
of  concentrates  in  1917.  Apparently,  all  of  the  mines 
are  controlled  by  British  capital,  and  the  exports  have 
been  largely  to  the  smelters  in  England. 

The  alluvial  deposits  of  Nigeria  are  in  the  valleys 
of  the  Bauchi  Plateau.  Soda-granite  and  pegmatites, 
intrusive  into  older  crystalline  rocks,  are  apparently  the 
source  of  the  cassiterite  that  has  been  concentrated  by 
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the  present  streams.  Sluicing  is  the  principal  mining 
method  employed,  though  some  deposits  are  only  suit- 
able for  dredging. 

Union  of  South  Africa — The  principal  tin  output  from 
the  Union  of  South  Africa  is  from  the  Waterberg- 
Zaaiplaats  district,  in  the  western  Transvaal,  though 
a  little  tin  is  mined  in  Swaziland  and  in  the  Cape 
Province.  The  production  has  varied  from  2,950  tons 
to  3,450  tons  of  concentrate  per  year,  most  of  which  was 
shipped  to  England  for  smelting  before  the  war,  but 
since  1915  shipments  have  been  to  the  Straits  Settle- 
ments. A  small  smelter,  rated  at  250  tons  a  year,  was 
built  at  Zaaiplaats  in  1917,  and  it  is  expected  that  it  will 
supply   the   tin    needed    in    South    Africa. 

The  Waterberg  district  contains  several  tin  fields.  Tin 
ores  are  found  in  the  red  granite  and  Waterberg  fel- 
sites,  sandstones,  and  conglomerates.  In  the  former  the 
ores  occur  in  pipes,  irregular  bodies  of  altered  granite, 
disseminated  in  the  granite,  impregnations  along  fis- 
sures, and  in  pegmatites  and  quartz  veins.  In  the  Water- 
berg series,  the  tin  ores  are  found  in  lodes  and  in 
irregular  lenses  and  pockets  whose  location  is  deter- 
mined by  fissures  of  bedding  planes. 

In  the  Potgietersrust  district  the  principal  mines  are 
largely  pipe  deposits  in  red  granite.  These  pipes  vary 
from  a  few  inches  to  20  ft.  in  diameter,  and  some  of 
them  have  been  followed  for  3,000  ft.  They  are  verj' 
erratic  in  direction,  and  are  variable  in  composition. 
The  pipes  are  filled  with  material  ranging  from  slightly 
altered  granite  to  a  greenish  homogeneous  material. 
The  outer  zones  are  tourmaline  quartz  rock.  In  the 
smaller  pipes  cassiterite  is  fairly  evenly  distributed, 
but  in  the  larger  pipes  the  tin  occurs  near  the  outer 
edges. 

In  the  Nylstroom  district  the  principal  mines  are 
located  on  ore  deposits  occurring  in  felsites  and  shales  of 
the  Lower  Waterberg  series.  The  deposits  are  brec- 
ciated  country  rock  cemented  by  quartz,  tourmaline, 
cassiterite,  and  flourite.  The  Warmbaths  field  includes 
mines  located  along  the  junction  of  the  red  granite  and 
felsites.  Tin  is  found  in  lodes  for  both  types  of  rocks, 
and  some  alluvial  tin  has  been  mined.  In  the  Rooiberg 
field,  forty  miles  west  of  Warmbaths,  the  tin  deposits 
are  practically  all  found  in  fissures  in  quartzite 
intruded  by  red  granite.  North  of  Pretoria  fortj-  miles, 
tin  occurs  in  the  red  granite.  In  the  Cape  Province  near 
Kuils  River  cassiterite  is  found  disseminated  in  granite 
and  in  veins  at  the  contact  of  granite  and  slates.  Most 
of  the  small  amount  of  tin  won  has  been  obtained  from 
gravels  derived  from  these  deposits. 

Sioaziland— In  northwestern  Swaziland  alluvial 
deposits  along  the  Mbabane  River  have  been  worked  for 
a  number  of  years,  producing  approximately  500  tons  of 
concentrates  per  year.  At  Forbes  Reef,  fourteen  miles 
north  of  Mbabane,  .schists  and  slates  have  been  intruded 
by  granite,  and  tin  lodes  are  found  near  the  contact  of 
the  two  formations. 

Other  British  African  Possessions— Tin  has  been 
reported  in  placer  deposits  in  the  Winnebah  district  and 
in  pegmatite  dikes  in  the  Mankofa  and  Mount  Mankwadi 
districts  of  the  Gold  Coast.  It  has  also  been  found  in 
placer  concentrates  from  streams  in  Nyasaland.  Tin 
deposits  apparently  of  little  value  have  been  found  in 
the  Enterprise  district,  east  of  Salisbury,  and  in  the 
Ndanga  district,  east  of  Victoria,  in  Rhodesia.  These 
deposits  are  stanniferous  pegmatites  which  are  found 
in  schists  near  granite. 


Australia — Tin  is  produced  in  the  following  provinces 
of  Australia:  Tasmania,  Queensland,  New  South  Wales, 
West  Australia,  Northern  Territory,  and  Victoria, 
named  in  the  order  of  their  importance.  In  1907,  the 
output  of  Tasmania  was  about  14,000  tons  of  concen- 
trates, but  production  since  then  has  steadily  declined 
to  a  nearly  stationary  level  of  3,000  tons  annually  for 
the  last  few  years,  and  it  is  believed  that  this  can  be 
maintained  for  some  time.  There  are  tin-smelting 
works  at  Launceston,  in  Tasmania;  at  Woolwich,  near 
Sydney,  New  South  Wales,  and  at  Irvinebank,  near  Her- 
berton,  Queensland,  capable  of  producing  over  4,200  tons 
of  metallic  tin  a  year.  Of  recent  years,  tin  concentrates 
are  being  sent  to  the  Straits  Settlements  (Singapore) 
for  smelting.  The  exports  of  metallic  tin  from  Aus- 
tralian ports  in  1917  were  about  3,110  tons.  Practically 
all  of  the  mining  companies  are  controlled  by  Australian 
and  English  capital;  and,  as  the  tin  is  smelted  either 
locally  or  at  Singapore,  the  total  Australian  output  can 
be  considered  as  under  the  direct  political  and  com- 
mercial control  of  England. 

Tasmania^ — The  total  production  of  tin  ore  from  Tas- 
manian  mines  from  1880  to  1918  inclusive  is  stated  to 
be  approximately  128,200  tons.  The  most  important  tin 
mine  is  Mount  Bischoff,  forty-five  miles  southwest  of 
Emu  Bay.  This  deposit  was  discovered  in  1871,  and 
is  credited  with  a  total  production  of  about  75,000  tons 
of  tin  ore.  The  deposits,  of  which  there  are  several, 
are  soft,  altered  quartz  porphyries  intrusive  into  schists. 
Topaz  and  cassiterite  are  disseminated  in  the  por- 
phyries, and  veins  carrying  tin  and  wolframite,  together 
with  pyrite  and  arsenopyrite,  are  found  both  in  the 
porphyry  and  schists.  The  Shepard  and  Murphy  mine, 
near  Middlesex,  is  in  a  zone  of  metamorphism  at  the 
contact  of  granite  intrusive  into  sandstone  and  quartz- 
ite. Tin,  tungsten,  and  bismuth  are  produced  from 
this .  ore. 

Placer  tin  deposits  on  the  Ringarooma  River  (Derby 
district)  supply  about  1,000  tons  of  tin  concentrates  a 
year.  Near  Gladstone,  placers  and  lode  deposits  carrj-- 
ing  tin  and  tungsten  are  being  worked.  At  the  Anchor 
mine,  in  the  Blue  Tier  district,  a  tin-bearing  granite 
averaging  one-half  of  1  per  cent  tin  is  worked,  but  the 
operations  have  not  been  profitable.  The  Renison  Bell, 
Dreadnought-Boulder,  and  Montana  mines,  in  the  North 
Dundas  field,  are  in  slates  cut  by  dikes  of  quartz  por- 
phyry. Zinc,  lead,  and  iron  sulphides  are  important  in 
the  lodes.  In  the  Heemskirt  district.  Southwestern  Tas- 
mania, the  tin  deposits  occur  in  granite  and  overlying 
slate  and  sandstone.  At  the  Federation  mine  the  ore 
is  in  a  pipe  25  x  15  ft.  in  dimensions  at  the  surface,  but 
at  a  depth  of  115  ft.,  in  contracts  to  only  1  x  5  ft. 
in  size. 

Queensland — Tin  was  first  produced  in  Queensland  in 
1872,  and  the  total  production,  including  that  of  1917, 
is  estimated  to  be  about  144,008  tons.  In  the  Herber- 
ton-Cooktown  districts  tin  occurs  in  greisenized  granite 
intruded  into  slates,  schists,  and  quartzite.  Bismuth 
and  tungsten  minerals  are  associated  with  the  tin. 
Placer  deposits  are  worked  by  hydraulic  methods,  and 
in  places  the  tin-bearing  greisen  is  broken  down  by 
giants. 

In  the  Stannhills  field,  near  Croydon,  cassiterite  is 
found  in  veins  in  granite  with  galena,  sphalerite,  and 
chalcopyrite.     The  Kangaroo  Hills,  100  miles  south  of 
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Dec.  31.  1918."  p.  46,  1919. 
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Herberton,  produce  both  lode  and  placer  tin.  In  the 
Stanthorpe  district  most  of  the  output  is  from  placer 
deposits,  some  of  which  are  buried  under  basalts. 

Netv  South  Wales — Tin  was  first  mined  in  New  South 
Wales  in  1872,  and  the  total  production,  including  the 
output  of  1917,  is  estimated  at  84,230  tons  of  tin  and 
34,510  tons  of  tin  concentrates.  The  chief  producing 
districts  are  the  Vegetable  Creek-Emmaville-Tingha- 
Inverell  region,  in  the  northeast  near  the  Queensland 
border,  and  the  Ardlethan  district,  forty  miles  west  of 
Temora,  in  the  south.  In  the  Emmaville-Inverell  region 
the  erosion  of  stanniferous  greisenized  granite,  intru- 
sive into  slates,  has  resulted  in  a  widespread  distribu- 
tion of  tin  placers,  both  in  the  present  streams  and  in 
what  are  believed  to  be  Tertiary  streams  that  are  now 
capped  by  lava.  Dredging  is  important  in  this  field, 
having  been  developed  since  1900,  and  it  is  estimated 
that  the  dredge  production  up  to  1917  was  18,854  tons 
of  concentrates.  Lode  mining,  though  not  so  impor- 
tant, has  been  carried  on  in  this  district  in  pipes  and 
stockworks  in  granite.  The  typical  fluorine-bearing 
gangue  minerals  are  common,  and  tungsten,  bismuth, 
copper,  and  lead  minerals  were  found. 

Tin  was  discovered  in  the  Ardlethan  district  in  1912, 
in  lodes  in  granite  and  schist.  Molybdenum,  bismuth, 
and  tungsten  are  commonly  associated  with  tin  in  the 
greisenized  lodes.  The  Barrier  district,  in  the  western 
part  of  the  province,  has  not  been  a  large  contributor, 
because  of  lack  of  water.  Cassiterite  is  here  found  in 
dikes  of  coarsely  crystalline  granite  intrusive  into 
greisen  and  mica  schist. 

West  Australia — In  West  Australia,  the  most  impor- 
tant tin-producing  districts  are  Greenbushes,  near  the 
southwest,  and  Pilbara,  on  the  northwest,  though  there 
lias  been  a  small  recovery  of  tin  in  the  Murchison  gold- 
field  and  in  Coolgardie.  In  the  Greenbushes  district, 
cassiterite  is  found  in  pegmatite  and  quartz  tourmaline 
veins  in  granite.  The  tin  is  won  from  stream  deposits 
and  from  laterite.  In  the  Pilbara  field,  the  alluvial  tin 
has  been  derived  from  pegmatite  dikes  which  cut  granite 
and  metamorphic   rocks. 

Northern  Territory — The  production  of  tin  in  North- 
ern Territory  has  amounted  to  about  200  tons  per  year, 
most  of  which  is  obtained  from  pegmatic  deposits  in 
granite  in  the  vicinity  of  Burrundie. 

Victoria — A  few  tons  of  tin  concentrates  are  saved 
each  year  by  the  gold  placer  operators  in  the  North- 
eastern and   Gippsland   divisions  of  Victoria. 

India — The  principal  production  of  tin  in  India  is 
from  the  Mergui  and  Tavoy  districts  in  southern  Lower 
Burma ;  Thaton  and  Amherst  districts,  northern  Lower 
Burma,  and  the  Southern  Shan  States.  The  production 
amounts  to  about  150  tons  of  metallic  tin  a  year,  and  is 
sent  to  the  Straits  Settlements  for  smelting.  In  the 
Mergui  district,  cassiterite  is  found  in  the  alluvial  de- 
posit near  granite  hills,  the  granite  being  intrusive  into 
sedimentary  rocks  of  uncertain  age.  Tin  ore  is  also 
found  in  pegmatite  and  quartz  veins.  In  the  Tavoy 
district  tin  is  obtained  as  a  byproduct  of  wolfram  min- 
ing. The  deposits  occur  in  pegmatite  and  quartz  veins 
cutting  granite  and  sedimentary  rocks.  In  the  Thaton 
district,  the  tin-bearing  alluvium  is  said  to  be  rich,  and 
development  is  awaited  with  interest.  Production  of  tin 
was  first  made  in  1912  from  the  deposits  of  Bawlake 
State,  Karenni,  and  the  Southern  Shan  States,  and  in 
1917  these  deposits  were  the  chief  producers  in  India. 

Cornv'aU — In   the   extreme   southwest   of   England   is 


the  famous  Cornwall  tin  region,  including  the  Camborne 
and  St.  Austell,  and  Liskeard  districts  in  Cornwall,  and 
the  Tavistock  district  in  Devon.  The  mines  in  this 
region  have  produced  about  8,000  tons  of  concentrates 
per  year,  but  at  present  the  production  appears  to  be 
diminishing,  so  instead  of  a  production  of  approximately 
5,000  tons  of  metallic  tin,  as  in  1915,  the  production  in 
1918  was  about  4,000  tons. 

Tin  mining  in  Cornwall  dates  back  to  prehistoric 
times.  In  the  sixteenth  century  the  mines  produced 
about  700  tons  of  tin  per  year.  The  maximum  output 
was  reached  in  the  period  1860-1890,  when  about  10,000 
tons  was  produced  annually.  It  is  estimated  that  the 
total  production  of  tin  from  this  district  is  approxi- 
mately 1,750,000  tons.  The  mining  companies  operating 
in  this  region  are  without  exception  controlled  by  Brit- 
ish capital.  The  second  largest  tin-smelting  capacity  in 
the  world  is  in  the  Cornwall  district.  Williams-Harvey  & 
Co.,  Penpoll,  Cornish  Tin  Smelting  Co.,  Copper  Pass, 
Redruth  Tin  Smelting  Co.,  and  the  London  Smelting  Co. 
operate  smelters  having  a  combined  output  of  approxi- 
mately 31,100  tons  of  tin  a  year. 

The  tin  deposits  of  Cornwall  and  Devon  are  located 
about  five  masses  of  granite  which  are  intruded  into 
slates  (killas)  and  greenstones.  Quartz  porphyry  dikes 
are  closely  connected  with  the  granite,  and  the  tin  lodes 
are  found  in  both  slates  and  granite,  being  particularly 
abundant  near  intrusive  contacts  with  low  dips.  The 
principal  lodes  are  wide  zones  of  fissured  rock  that  are 
tourmalinized,  the  less  important  fissures  containing  tin 
and  gangue  minerals.  Copper  and  tungsten  minerals 
are  produced  from  these  lodes,  and  arsenic  is  an  im- 
portant byproduct  of  smelting.  The  lodes  in  slates  are 
as  a  rule  richer  in  copper  than  in  the  granite,  and  in 
depth  they  contain  a  larger  proportion  of  tin  than 
nearer  the  surface.  The  mines  about  the  Camborne 
granite  mass  produce  about  85  per  cent  of  the  tin 
mined;  those  about  the  Lands  End  granite  mass  12  per 
cent,  and  the  mines  about  St.  Austell,  Bodmin  Moor, 
and  Dartmoor  about  1  per  cent  each.  Practically  all 
of  the  tin  produced  in  recent  years  has  been  from  lodes, 
but  placer  tin  was  mined  near  St.  Austell.  The  lodes 
have  been  worked  to  a  depth  of  3,000  ft.,  which  appears 
to  be  about  the  greatest  depths  to  which  commercially 
profitable  ore  extends.  There  is  considerable  ground 
above  this  level  which  is  still  to  be  developed,  so  the 
district  appears  to  have  a  long  period  of  future  activity. 

The  Deposits  Outside  of  the  British  Empire 

Outside  of  the  British  Empire  the  principal  tin  de- 
posits of  the  world  are  in  Bolivia,  the  Dutch  East 
Indies,  China,  and  Siam,  named  in  the  order  of  their 
producing  importance  for  1918.  There  are  small  pro- 
ductions of  tin  from  deposits  in  Japan,  Spain,  Portugal, 
and  the  United  States,  and  tin  deposits  are  known  in 
Germany,  Italy,  Russia,  the  Belgian-Congo,  and  South- 
west Africa. 

Bolivia — Practically  all  of  the  tin  ore  shipped  from 
Bolivia  is  mined  from  lodes.  The  industry  began  late 
in  the  last  century.  Exports  are  in  the  form  of  barilla 
(a  tin  concentrate  carrying  60-65  per  cent  and  averag- 
ing about  62  per  cent  tin).  The  product  has  been 
steadily  increasing,  and  since  1913  Bolivia  has  been 
the  second  largest  producer  of  tin  in  the  world.  (See 
Table  I  and  the  chart).  The  majority  of  the  companies 
operating  in  Bolivia  are  controlled  by  Chilean  or  local 
capital,    though    a    little    English,    French,    Swiss,    and 
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German  capital  was  invested  in  Bolivian  tin  mines 
before  the  war.  Recently,  English  and  American  capital 
has  become  interested  in  the  Bolivian  deposits.  Prior 
to  the  war  practically  all  of  the  barilla  was  sent  to  Ger- 
many and  England  to  be  smelted,  but  lately  exports 
have  been  to  the  United  States  and  England.  A  small 
Chilean-owned  smelter  with  an  estimated  capacity  of 
900  tons  per  year  has  recently  been  built  at  Arica  to 
handle  the  concentrates  from  one  of  the  larger  mines. 

There  are  four  important  tin-producing  districts  in 
east  central  Bolivia,  in  the  provinces  of  Potosi,  Oruro, 
and  La  Paz.  This  region  lies  in  the  high  (12,000  ft. 
elevation)  plateau,  and  the  principal  mines  are  near  or 
in  the  mountains  on  the  east  of  the  pampa,  rather  than 
in  the  western  range  of  the  Cordillera.  Schists,  slates, 
and  quartzites  have  been  intruded  by  acid  igneous  rocks, 
and  the  tin  deposits  are  found  in  the  granites,  in  quartz 
porphyries,  and  in  the  sedimentary  rocks  near  the  con- 
tacts. The  quartz  veins  are  strong  and  earrj-  between 
3  and  8  per  cent  tin  in  most  of  the  productive  mines, 
though  some  bodies  of  ore  have  been  opened  carrying 
as  much  as  40  per  cent  tin.  Some  of  the  mines  were 
-worked  for  silver  by  the  Spanish,  but  the  silver  ores 
seem  to  be  limited  to  the  upper  zones,  the  lodes  becom- 
ing relatively  richer  in  tin  at  depth. 

Wolframite  and  bismuth  are  won  as  byproducts  at 
some  of  the  mines.  Pyrite,  sphalerite,  chalcopyrite,  and 
galena  are  usually  abundant  in  the  tin  ores,  and  tour- 
maline and  fluorite  are  of  more  or  less  frequent  oc- 
currence. 

The  more  important  mines  in  the  different  provinces 
follow : 

Potosi  Oruro  La  Paz 

Uncia  Huanini  Viloca 

Llallagua  Morococala  Araca 

Velarde  Socavon 

Oploca  Avicaya 

Cerro  Rico  Totoral 

Chocaya 
Chorolque 
Sala  Sala 
Molino 

The  Bolivian  deposits  are  of  considerable  future 
Importance.  There  are  many  mines  and  prospects  which, 
either  through  lack  of  knowledge  or  finances,  have  not 
been  developed.  The  local  management  of  most  of  the 
mines  has  been  notoriously  poor,  and  it  is  thought  that 
with  proper  technical  direction  a  greatly  increased  pro- 
duction of  tin  can  be  made  from  the  Bolivian  mines. 

Dutch  East  Indies — On  the  Islands  of  Banka,  Billiton, 
and  Singkep,  south  of  the  Malay  Peninsula,  there  is  an 
important  tin-producing  industry.  As  wall  be  seen  from 
Table  I,  the  output  of  tin  from  these  islands  has  been 
approximately  21,000  tons  per  year.  Tin  mining  began 
in  Banka  about  1718,  but  the  Billiton  deposits  were  not 
worked  until  about  1860.  The  mines  on  the  Island  of 
Banka  are  worked  by  the  government,  but  on  Billiton 
and  Singkep  the  deposits  are  leased  by  private  concerns, 
mostly  Dutch.  The  Dutch  Government  operates  smelt- 
ers, having  a  yearly  capacity  of  16,000  tons,  at  Banka. 
The  concentrates  produced  on  Billiton  and  Singkep  are 
in  part  sent  to  the  Straits  Settlements  for  treatment, 
but  some  are  smelted  locally. 

Practically  all  of  the  tin  mined  in  the  Dutch  East 
Indies  is  from  placer  deposits,  some  of  which  are  eluvial. 
There  is,  however,  a  little  lode  mining  on  Billiton.  The 
cassiterite  was  formed  in  greisenized  granite  and  sedi- 
ments, and  the  original  deposits  are  similar  to  those 


of  the  Malay  Peninsula.     A  little  tungsten  and  gold  are 
obtained  as  byproducts  of  the  tin  mining. 

China — Tin  deposits  in  the  Mengtze  district,  near 
Kochiu,  Province  of  Yunnan,  southeast  China,  have  been 
worked  for  many  years.  During  recent  years,  about 
8,000  tons  of  tin  has  been  exported,  and  it  is  known  that 
considerable  tin  ore  produced  from  these  deposits  is 
smelted  locally,  and  the  metal  consumed  in  China.  The 
exports  go  out  through  the  French  port  of  Haifong.  The 
mining  industry  is  entirely  under  Chinese  control.  Most 
of  the  tin  ore  is  obtained  by  placer  and  open-cut  methods 
from  decomposed  granite  and  pegmatitic  lodes  which  are 
found  near  the  contact  of  granite  that  is  intrusive  into 
limestone.  There  are  less  important  tin  deposits  in  the 
Fuchuan  and  Tungchwan  districts,  the  former  produc- 
ing a  very  pure  metal.  The  tin  concentrates  exported  go 
mostly  to  Hongkong  and  the  Straits  Settlements  for 
treatment,  so  the  Chinese  tin  output  is  to  some  extent 
at  the  disposal  of  England. 

Siorn — In  that  part  of  Siam  lying  in  the  Malay  Penin- 
sula, tin  deposits,  similar  in  origin  and  occurrence  to 
those  in  the  British  provinces,  are  being  worked,  and, 
as  shown  by  Table  I,  are  becoming  larger  factors  in 
the  world's  output  each  year.  The  largest  operations 
are  near  Renong  and  Tongkah,  where  dredging  by  Brit- 
ish companies  is  active.  The  principal  producing  com- 
panies are  the  Tongkah  Harbor  Tin  Dredging  Co.,  the 
Tin  Benbong,  the  Bangnon  Valley,  the  Ronpibon  Ex- 
tended, the  Beebook  Dredging  bo.,  and  the  Katoo 
Syndicate. 

Japan — The  tin-producing  localities  in  Japan  are  near 
Kago-shima,  Satsuma,  on  the  south  island;  in  Tajima 
Province,  about  fifty  miles  north  of  Kobe;  and  near 
Nayegi,  Mino  Province,  near  the  center  of  the  main 
island.  Placer  deposits  near  Nayegi  have  yielded  some 
tin  derived  apparently  from  pegmatite  dikes  in  granite. 
The  Akinobe  mine,  in  Tajima  Province,  was  developed 
as  a  copper  mine,  but  about  1912  tin  and  tungsten 
minerals  were  determined  in  the  ore.  The  veins  are  in 
slates  and  quartzites  which  are  intruded  by  diorites. 
It  is  said  that  in  1917  about  forty  tons  of  mixed  tin- 
tungsten  ores  were  produced  daily.  A  small  smelter  at 
Ikuno  handles  the  tin  concentrates  and  produces  around 
250  tons  of  tin  per  year.  The  Susuijama  mine,  in  Sat- 
suma, produces  tin  from  veins  in  shales  and  sandstones 
that  also  carry  lead  and  zinc.  Apparently,  the  output 
is  smelted  and  used  locally. 

Spain  —  In  the  provinces  of  Salamanca,  Zamora, 
Orense,  Pontevedra,  and  Coruna  (northwest  Spain) 
there  are  tin  deposits.  Lode  deposits  are  found  near 
the  contact  of  gi-anite  intrusive  into  schists  and  gneisses. 
Placer  deposits  have  been  worked  since  ancient  times. 
In  191.3  a  considerable  tonnage  of  ore  was  produced, 
but  since  then  the  production  has  been  around  100  tons 
per  year. 

Portugal — In  the  provinces  of  Beira,  Minbo,  and  Tras- 
os-Montes,  Portugal,  just  south  of  the  Spanish  border, 
tin  lodes  in  granite  and  slates  have  been  found  and 
placer  deposits  worked  in  the  gravels  adjacent  to  the 
lodes.  The  yearly  output  of  these  deposits  is  approxi- 
mately 300  tons.  American  capital  is  interested  in  some 
of  the  Portuguese  tin  and  tungsten  deposits. 

United  States — The  United  States  has  only  a  nominal 
domestic  output,  equivalent  to  from  60  to  100  tons  of 
tin  per  year.  The  productive  deposits  are  in  the  York 
district  of  Seward  Peninsula.  They  are  placers,  worked 
by  dredges,  derived  from  lode  deposits  that  occur  near 
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the  contact  of  granite  intrusive  into  limestones  in  pe- 
culiar rocks  of  contact  metamorphic  origin. 

Cassiterite  has  been  mined  from  gravels  derived  from 
pegmatite  dikes  intrusive  in  pre-Cambrian  rocks  of 
the  Black  Hills  near  Tinton  and  Hill  City,  South  Da- 
kota, and  various  attempts  have  been  made  to  mine  the 
lode  deposits.  These  deposits  are  of  more  scientific 
interest  than  commercial  importance.  A  little  stream 
tin  has  also  been  mined  on  the  North  Carolina-South 
Carolina  boundary  near  King's  Mountain.  The  cassit- 
erite is  an  original  constituent  of  pegmatite  dikes 
intrusive  into  pre-Cambrian  schists.  At  Irish  Creek, 
Rockbridge  County,  Va.,  there  are  knovra  stanniferous 
veins  in  coarse  'granites.  In  the  Franklin  Mountains, 
fourteen  miles  north  of  El  Paso,  Tex.,  quartz  veins  in 
granite  carrying  cassiterite  were  worked  at  one  time, 
but  have  not  recently  been  productive.  In  the  Temescal 
Mountains,  Riverside  County,  Cal.,  small  quartz  veins 
carrying  cassiterite  are  found  in  acid-granitic  rocks  that 
are  intrusive  into  metamorphosed  sediments.  Consider- 
able work  was  done  in  this  locaility  about  1880-1890, 
but  the  irregularity  and  low  tin  content  of  the  deposits 
do  not  hold  much  promise  for  future  production. 

United  States  Dependent  on  Importations 

Prior  to  the  Great  War,  the  United  States,  though 
the  largest  consumer  of  tin  in  the  world,  produced  prac- 
tically no  tin  ore,  and  imported  only  tin,  having  no 
smelters  for  treating  tin  ore.  Since  1916  smelters  have 
been  erected  by  the  American  Smelting  &  Refining  Co. 
and  the  Williams-Harvey  Corporation,  having  an  esti- 
mated capacity  of  18,000  tons  of  tin  per  year.  Pre- 
sumably these  smelters  must  rely  largely  on  Bolivian 
concentrates. 

Germany-Austria — Germany  has  produced  practically 
no  tin  ores  in  recent  years,  though  she  had  a  smelting 
industry  estimated  at  about  16,000  tons  of  tin  per  year, 
dependent  on  foreign  ores.  Her  normal  imports  of  tin 
ore  before  the  war  were  17,000  to  18,000  metric  tons 
per  year,  most  of  which  came  from  Bolivia.  In  the 
Erzgebirge,  on  the  German-Austrian  frontier,  in  the 
Altenberg-Zinnwald  district,  there  was  formerly  some 
tin  mining.  Tin  deposits  are  tj^iical  greisen  found  near 
the  tops  and  sides  of  bodies  of  granite  intrusive  into 
schists  and  gneisses.  Little  or  no  production  has  been 
made  from  these  deposits  for  several  years,  and  they 
are  considered  exhausted. 

Italy — At  Campiglia  Marittina,  Tuscany,  iron  and  tin 
have  been  produced  from  veins  in  limestone  and  shale. 
The  output  is  variable  and  unreliable. 

Rvssia — Tin  has  been  found  in  the  Trans-Baikal 
Province,  Siberia,  and  in  the  Urals  and  Finland,  in 
European  Russia.  The  Siberian  deposits  are  placers  on 
the  Onon  River  drainage.  A  German  company  was 
formed  before  the  war  to  work  lode  tin  deposits  near 
Olovianoy,  southwest  of  Nerchinsk,  in  the  Urals.  The 
Finnish  deposits  are  at  Pitkaranta,  north  of  Lake  La- 
doga. The  ores  are  a  mixture  of  magnetite,  cassiterite, 
and  chalcopyrite,  occurring  in  altered  limestone  and 
schist. 

Belgian  Congo  (Katanga) — Alluvial  tin  derived  from 
veins  in  granite  and  intruded  sedimentary  rocks  has 
been  found  along  Lualaba  River  and  on  Busanga  Ridge. 
There  are  no  records  of  production  from  this  field,  but 
it  holds  considerable  promise. 

Southwest  Africa — Cassiterite  occurs  in  pegmatite 
intrusive  into  granite  in  the  Erongo  Mountains  east  of 


Brandberg,  and  some  placer  tin  deposits  have  been 
worked.  On  the  whole,  the  region  does  not  appear  to 
be  particularly  promising. 

It  seems  reasonably  certain  that  Great  Britain  is  in  a 
position  to  maintain  production  of  a  large  part  of  the 
world's  tin  for  some  time,  the  lessening  output  from  the 
Malaysian  provinces  being  offset  by  the  increased  pro- 
duction of  her  African  colonies.  Both  Cornwall  and 
Australia,  it  is  believed,  will  be  able  to  maintain  a 
rather  steady  output  around  the  present  size  for  a 
number  of  years.  Bolivia  will  doubtless  be  able  to  much 
increase  her  output  of  tin,  and  probably  both  Siam  and 
China  can  be  expected  to  produce  larger  quantities  of 
tin  in  the  future.  Production  of  the  Dutch  East  Indies 
can  probably  be  maintained  at  about  its  present  rate 
for  a  number  of  years. 

Political  Control  of  Tin  Resources 

England — As  will  be  seen  from  Table  I  and  the  chart, 
Great  Britain  controls  politically  over  50  per  cent  of  the 
tin  output  of  the  world,  in  that  her  political  influence  is 
absolute  in  England,  Africa,  Australia,  and  all  of  her 
colonial  possessions  on  the  east  side  of  the  Indian  Ocean, 
and  there  can  be  little  doubt  that  the  strong  British 
policy  with  regard  to  her  Eastern  colonies  is  also  potent 
with  respect  to  Siam  and  China. 

Holland — The  Dutch  Government  controls  the  tin  out- 
put of  her  East  Indian  island  colonies,  in  which  there 
are  smelting  works  apparently  capable  of  taking  care 
of  most  of  the  ore  mined.  Holland  consumes  little  tin 
herself,  and  has  at  her  disposal  approximately  16  per 
cent  of  the  world's  supply.  Prior  to  the  war,  Holland 
was  a  large  distributor  of  tin,  but  during  the  war  tin 
from  her  colonies  was  sent  direct  to  America  and  Eng- 
land,  the  largest  consuming  countries. 

China — China  has  a  rather  feeble  political  control  of 
the  output  of  the  Yunnan  tin  mines,  and  as  that  part 
of  her  production  which  reaches  the  rest  of  the  world  is 
exported  through  French  territory,  largely  by  English 
middlemen,  her  actual  control  is  not  great. 

Siam — Siam  controls  some  important  tin  fields.  It 
would  seem  that  the  strong  British  influence  on  the 
Malay  Peninsula,  coupled  with  the  fact  that  the  Siamese 
ore  is  smelted  in  the  Straits  Settlements,  would  lead 
to  the  conclusion  that  British  policy  will  largely  domi- 
nate the  tin-mining  industry  of  Siam. 

Bolivia — Bolivia  is  really  the  only  large  producer  of 
tin  that  can  act  with  any  considerable  degree  of  inde- 
pendence. She  uses  little  tin  and  produces  nearly  a 
quarter  of  the  world's  output.  Her  mines  are  controlled 
mostly  by  Chilean-Bolivian  capital,  and  she  has  the  world 
for  a  market.  Bolivian  barilla  might  conclusively  be 
smelted  locally,  but,  as  Bolivia  has  no  fuel,  up  to  the 
present  the  tin-emelting  capacity  of  the  countrj'  amounts 
to  almost  nothing.  Her  nearest  market  at  present  is 
the  United  States,  but  it  remains  to  be  seen  whether 
Bolivian  ore  will  continue  to  be  smelted  in  the  United 
States,  as  it  has  been  during  the  last  few  years,  or  be 
sent  to  England  and  Germany,  as  it  was  before  the  war. 
The  relation  of  political  control  of  tin  deposits  and  tin 
smelting  is  shown  in  Table  II. 

Commercial  Control  of  Tin  Resources 

British  capital  is  the  dominant  controlling  factor  of 
approximately  57  per  cent  of  the  world's  tin  output,  and 
through  affiliations  with  capital  of  other  countries  has 
a  partial  control  of  about  15  per  cent  more  of  the  world's 
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production.  British  capital  is  dominant  in  all  of  the 
British  possessions  and  in  Siam,  and,  through  buying 
agencies,  practically  controls  the  export  tin  from  China. 
As  a  matter  of  fact,  Bolivian  tin  mines  are  the  only 
ones  in  the  world  in  which  British  control  is  not 
strongly  felt.  The  largest  part  of  the  Bolivian  output 
is  under  the  financial  control  of  Chilean  financiers,  with 
local  capital  the  ne.xt  strongest  factor.  French  and 
German  money  has  been  invested  to  a  limited  extent  in 
Bolivian  mines.  Recently,  American  capital  has  become 
interested. 

Commercial  Control  of  Tin-Smelting  Industry 

British — British  capital  controls  tin  smelters  having 
a  capacity  of  approximately  88,300  tons  of  tin  per  year. 
These  are  situated  in  England,  in  the  Straits  Settle- 
ments, and  in  Australia.  The  tin  deposits  of  undoubted 
British  control  can  produce  ore  to  furnish  only  62,550 
tons,  so  that  England  has  a  smelting  capacity  of  15,750 
tons  per  year  in  excess  of  her  supply. 

Dutch — The  Dutch  control  the  smelters  of  Holland's 
East  Indian  colonies,  having  a  capacity  of  16,000  tons, 
but  their  annual  output  of  ore  is  equivalent  to  20,200 
tons  of  tin,  so  that  they  have  an  excess  of  4,200  tons, 
which  must  be  smelted  elsewhere,  and  most  of  this 
goes  to  the  smelters  in  the  Straits  Settlements,  which 
are  English  o\vned. 

Chinese — Chinese  capital  controls  smelters  that  are 
apparently  capable  of  handling  the  entire  output  of 
China,  about  12,000  tons  of  tin  per  year. 

Americari — American  capital  has  since  the  war  de- 
veloped tin  smelters  in  the  United  States  and  Bolivia, 
which  have  an  annual  capacity  of  18,000  metric  tons. 
This  capacity  is  being  enlarged  and  should  soon  be  able 
to  take  care  of  the  entire  Bolivian  tin  output,  provided 
American  interests  received  the  ore.  But  Chilean  capi- 
tal has  built  a  smelter  at  Arica,  which  could  handle 
about  10  per  cent  of  the  Bolivian  output,  and,  if  this 
smelter  is  favored  by  Chilean  mine  ovimers,  the  Amer- 
ican smelters  may  find  themselves  short  of  ore. 

German — German  capital  is  interested  in  tin  smelters 
in  Germany  having  a  tin-producing  capacity  of  15,000 
tons  per  year.  All  of  the  ore  treated  must  be  im- 
ported, but  it  hardly  seems  possible  that  Germany  can 
expect  much  ore  from  outside  sources  for  some  time,  as 
the  smelting  capacity  of  the  world  exceeds  the  output 
of  the  mines. 

The  tin-smelting  capacity  of  the  world  is  approxi- 
mately 154,000  tons,  whereas  the  world's  production  of 
tin  ore  is  equivalent  to  only  about  130,700  tons.  It  is 
evident  that,  unless  greater  production  is  forthcoming, 
some  smelters  will  be  idle,  and  it  is  a  reasonable  surmise 
that  it  will  not  be  either  the  British  or  Dutch  smelters 
that  lack  ore.  The  United  States,  owing  to  its  favor- 
able situation  with  respect  to  Bolivian  supply,  may  hope 
to  have  a  large  part  of  its  smelting  capacity  at  work, 
though  there  is  some  question  whether  sufficient  ore 
will  be  available  to  assure  the  maximum  operation  of 
the  tin  smelters  in  the  United  States. 

Position  of  the  Tin-Consuming  Countries 

Great  Britain — Great  Britain  produces  more  tin  than 
she  consumes,  and  is  therefore  in  a  position  to  dispose 
of  tin  to  the  rest  of  the  world.  A  study  of  import  and 
export  tables  shows  that  England  consumes  about  20,000 
tons  of  tin  per  year  and  that  she  imports  about  55,000 
tons,  and  therefore  has  35,000  tons  for  export.     She  is 
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in  a  position,  through  her  large  political  and  commercial 
control  of  tin  deposits  and  smelters,  practically  to  dic- 
tate the  world's  tin  policy. 

Holland — The  Dutch  colonies  produce  about  16  per 
cent  of  the  world's  tin,  and  as  Holland  is  normally  a 
small  consumer,  she  has  supplied  a  considerable  part  of 
the  tin  used  in  Germany  and  the  United  States. 

Russia — Prior  to  the  war,  a  large  tin-plate  industry 
was  built  up  in  South  Russia,  dependent  on  foreign  tin. 
The  consumption  was  about  8,000  tons  of  tin  per  year, 
which  was  supplied  largely  by  Great  Britain,  Holland, 
and  Gei-many.  If  this  industry  is  maintained,  Russia 
will  still  be  under  the  necessity  of  importing  consider- 
able tin. 

Germany — German  tin  users,  who,  before  the  war, 
apparently  consumed  about  22,000  tons  of  tin,  must 
purchase  all  their  supplies.    Before  the  war  Germany's 

TABLE  I.     WORLD'S  OUTPUT  OF  METALLIC  TIN,  1913-1918,  IN 
METRIC  TONS,  (a) 
Metal  Obtainable  by  Smelting  From  Concentrates. 

Country  1913  1914  1915  1916  1917  1918 

Cornwall 5,370  5,140  5,060  4,770  4,000  4,000 

Nigeria     2,950  4,590  4,630  5.150  7,070  7.000 

Union  of  South  Africa...  .  2,050  2,000  2,050  1,900  1,540  1.500 

Federated  Malay  States..  50,930  49.820  47,520  44,570  40,470  37,970 
British  Protected  Malay 

States 1,800  2,700  4,170  4,450  4,500  4,500 

Austraha 8,160  5,520  5,680  5,550  4,970  4,900 

Total  British  Empire. . 

Per  cent  world  total. 

Banca 

Billiton  and  Singkep 

TotalDutch 21,240      20,720      20,420      21.240      20,840      20,200 

Per  cent  world  total.  15.4         16.1  15.4  16.7  16.0  15.5 

China 8,390  7,120  8,000  7,630  11,800  12,000 

Siam       6,660  6,740  8,520  8,960  8,600  8,600 

Bolivia 26,760  22,360  21.900  21,330  28,320  28,000 

Other  countries 1,400  1,500  1,500  1,700  1,800  2,000 

Total  other  control. ..  .  43,210  37,720  39,920  39,620  50,520  50,600 

Per  cent  world  total.  32.0  29.8  30.9  31.3  38.0  38  7 

Worldtotal 135,710    128,210    129,450    127,250    133,910    130,670 

(<i)  Knopf,  A.,  "Tin  in  1918,"  U.  S.  Geological  Survey,  "Mineral  Resources  of  the 
United  States  in  1918." 

TABLE  II.     POLITICAL  CONTROL  OF  TIN  DEPOSITS  AND  SMELTERS 
BASED  ON  ESTIMATES  FOR  1918. 

. Control  ■  • Control 

Tin  Deposits  Per  Cent  Tin  Smelters,  Per  Cent 

Annual  Output,  World  Annual  Capacity,  World 

Metric'  Tons  Total  Metric  Tons  Total 

Great  BriUin 59,900  45.5  88.300  57.3 

Holland 20.200  15.2  16.000  10  2 

China 12,000  9.3  12,000  7.4 

Siam 8,600  7.0  .... 

BoUvia 28,000  21   3  2,700  1.6 

Germany 16,000  10.2 

France 1.500  0.7 

.\inerica 18,000  12.4 

.\11  others 2,000  1.7  500  0.2 

Totals 130,700  154,000 

principal  supply  of  tin  ore  was  Bolivia,  and  of  metallic 
tin  the  Dutch  East  Indies.  It  would  seem  reasonable 
that  her  supply  of  Bolivian  ore  may  be  curtailed  in 
the  future,  as  the  United  States  is  now  in  position  to 
treat  the  ore,  and  freight  rates  should  be  in  favor  of 
shipments  of  Bolivian  barilla  to  the  United  States  rather 
than  to  Germany.  Whether  her  tin-smelting  industry 
will  survive  or  not  remains  to  be  seen. 

France — ^France  has  a  small  tin-smelting  industry, 
treating  about  1,500  tons  per  year.  She  apparently 
consumes  about  7,000  tons  of  tin  per  year,  most  of 
which  was  formerly  imported  from  British  India,  Eng- 
land, and  the  Dutch  East  Indies. 

United  States — The  United  States  consumes  over 
80,000  tons  of  tin,  including  secondary  metal,  per  year, 
and  produces  from  domestic  ores  about  100  tons.  Prior 
to  the  war  our  supplies  of  tin  were  obtained  through 
England  and  Holland,  as  there  were  no  tin  smelters  in 
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this  country.  During  the  war  there  was  established 
a  tin-smelting  industr>%  which  is  dependent  entirely  on 
foreign  ore,  most  of  which,  so  far,  has  come  from 
Bolivia.  The  estimated  capacity  of  tin  smelters  in 
America  is  about  18,000  tons  per  year,  or  about  20 
per  cent  of  the  estimated  yearly  requirement.  A  com- 
bination of  English,  Bolivian,  and  American  capital  is 
interested  in  one  of  these  smelters,  and  also  in  Bolivian 
tin  mines,  and  probably  this  smelter  can  be  supplied. 
There  is,  however,  considerable  question  whether  the 
other  smelters  can  obtain  supplies  of  Bolivian  ore.  Cer- 
tainly they  will  have  competition  from  both  English 
and  German  smelting  concerns,  which  will  be  somewhat 
offset  by  cheaper  freight  to  the  United  States  than 
across  the  Atlantic.  This  difference  is  probably  not 
large,  and  it  would  appear  that  if  American  smelters  are 
to  get  Bolivian  tin  ore  their  charges  must  be  reason- 
able. A  surer  method  of  meeting  their  ore  require- 
ments would  be  to  obtain  financial  control  of  sufficient 
ore  deposits  in  Bolivia  to  supply  the  demand. 

It  is  apparent  that  the  United  States  must  in  the 
future,  as  in  the  past,  import  considerable  quantities  of 
tin  from  both  Great  Britain  and  Holland.  It  is  to  be 
hoped  that  the  tin  trade  routes  established  during  the 
war  may  be  maintained  and  that  the  American  con- 
sumers will  not  have  to  pay  the  additional  charges  neces- 
sitated by  eastern  tin  going  to  Europe  and  back  to  the 
United  States. 

Hennen  Jennings 

An  Appreciation  by  Alfred  James 

IT  WAS  a  warm,  sunny  day  in  spring,  but  glancing  at 
the  Engineering  and  Mining  Journal  I  felt  suddenly 
the  world  grow  grey  and  cold  and  lonely. 

The  mining  world  has  lost  a  man  whose  influence 
dominated  its  gold  industry.  And  we  who  were  his 
friends  feel  that  somehow  Virtue  has  gone  out  of  the 
world — -Virtue  which  for  us  will  never  be  replaced. 
Hence  the  lonesomeness. 

The  mining  industry  at  times  produces  a  man,  frank, 
self-reliant,  generous  to  a  fault  and  absolutely  sincere, 
who,  to  his  environment,  becomes  an  inspiration.  Such 
men  I  have  met  at  Barberton ;  some  of  the  Wardens  in 
New  Zealand  were  great  examples;  and  there  is  one  of 
the  dominant  engineers  of  Western  Australia.  They 
are  not  all  dead — McCarthy's  "Reminiscences"  proves 
that. 

Such  a  man  was  Hennen  Jennings,  whose  dominant 
personality  and  inherent  greatness  imposed  upon  him  a 
position  in  South  Africa  and  in  England  unattained  by 
any  other  mining  engineer.  At  a  time  when  feeling 
arose  here  because  the  highest-paid  jobs  in  South  Africa 
were  captured  by  American-trained  engineers,  we  elected 
Hennen  Jennings  our  president — the  only  non-Britisher 
to  achieve  this  honor.  We  went  further.  We  presented 
to  him  our  Gold  Medal.  Now,  the  Gold  Medal  of  the 
Institute  is  one  of  the  most  jealously  guarded  awards. 
Its  bestowal  is  no  mere  annual  function.  Years  elapse 
without  an  award  being  made.  Life  work  which  has 
been  epoch  making  is  the  basis.  The  first  recipient  was 
John  Stewart  MacArthur,  of  the  cyanide  process;  the 
.second  was  Hennen  Jennings.  The  epoch-making  life 
work  of  the  latter  was  his  conversion  of  South  African 
gold  mining  from  little  more  than  a  share-gambling 
speculative  enterprise  into  a  great  commercial  industry. 
Broad-minded,  with  a  mastery  of  detail,  generous  but 


with  firmness  of  purpose,  enterprising  but  upright,  he 
encouraged  his  staff  by  spurring  them  to  expansions 
which,  although  beyond  all  precedent,  were  ever  justified 
by  results. 

His  generous  estimate  of  human  nature,  his  loyalty, 
his  extraordinarily  sympathetic  interest,  enabled  him  to 
secure  and  retain  a  staff  which  by  sheer  force  of  char- 
acter and  weight  of  results  quieted  the  occasional  quer- 
ulous criticisms  of  the  influx  of  American  engineers  to 
the  Rand.  His  selection  of  H.  F.  Marriott,  an  English 
Royal  School  of  Mines  man,  as  his  ultimate  successor, 
demonstrated  the  pettiness  of  such  criticism,  directed 
against  the  Rand  controllers  generally,  but  never  against 
Hennen  Jennings  personally. 

His  work  in  England  for  the  Institution  of  Mining  and 
Metallurgy  lay  mainly  in  the  building  up  of  the  educa- 
tional schemes  which  resulted  in  the  establishment  on 
a  sounder  basis  of  the  Royal  School  of  Mines  and  in  the 
formation  of  the  great  Imperial  College  of  Science  and 
Technology  of  which  the  Royal  School  of  Mines  is  now 
a  part.  His  earnest  sincerity,  the  unselfishness  of  his 
motives,  the  directness  of  his  vision,  the  charm  of  his 
methods,  won  the  confidence  of  those  responsible  for 
the  official  administration  of  education,  and  he  was 
welcomed  as  a  colleague  by  our  most  distinguished  pub- 
lic men. 

So  valuable  was  his  work  that  the  unanimous  wish 
of  the  council  conferred  on  him  the  presidency  for  a 
second  year — an  honor  only  previously  held  by  the 
founder  and  one  other. 

After  the  time  had  come  for  him  to  give  up  his 
English  home  and  his  work  here,  so  that  his  son  might 
be  a  real  American  by  training,  by  home  life,  and  by 
interests,  it  gave  us  pleasure  to  know  that  at  Wash- 
ington, too,  at  the  round  table,  as  administrator  of  the 
Relief  Board,  and  in  many  other  pre-war  capacities,  his 
desire  to  be  of  service  to  his  fellow  men  and  his  capa- 
city as  a  far-seeing  administrator  were  appreciated  and 
welcomed. 

His  memory  will  live ;  but  his  friends  feel  that  some- 
how the  world  is  not  quite  so  enjoyable  as  it  was  before 
the  sad  news  came  that  he  was  no  longer  with  us. 
HENNEN    JENNINGS: 
AVE     ATQUE    V ALE  ! 


The  Supply  and  Uses  of  Monazite  Sand 

A  recent  bulletin  of  the  U.  S.  Tariff  Commission 
states  that  the  gas-mantle  industry,  although  well  de- 
veloped, must  depend  on  Bi'azil  or  India  for  its  supply 
of  the  fundamental  raw  material,  monazite  sand.  This 
mineral  occurs  to  some  extent  in  the  Carolinas,  but  the 
deposits  are  small  and  scattered. 

The  industry  presents  two  interesting  byproducts, 
pyrophoric  alloy  and  mesothorium.  The  former,  which 
is  a  metal  made  by  alloying  iron  with  the  surplus  cerium 
obtained  from  the  monazite  sand,  gives  off  a  shower  of 
sparks  when  scratched  with  a  file,  and  this  property  has 
been  utilized  for  the  manufacture  of  automatic  gas  and 
cigar  lighters.  The  other  byproduct,  mesothorium,  is  a 
radioactive  substance  which  occurs  in  extremely  small 
amounts — one  ton  of  monazite  sand  containing  only  five- 
millionths  of  a  pound.  However,  mesothorium  has  the 
same  use  as  radium,  and  it  is  extremely  valuable. 

At  least  two  manufacturers  are  producing  meso- 
thorium in  this  country,  and  the  price  quoted  is  about 
S45  to  $75  a  milligram,  or,  roughly,  $2,000,000  an  ounce. 
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Pioneers  in  Mining 

Otto  Mears,  Pathfinder  of  the  San  Juan 


OTTO  MEARS,  known  throughout  Colorado  and 
the   West   generally   as   "The   Pathfinder   of  the 
San  Juan,"  has  probably  done  more  to  aid  the 
mining   industiy   in   southwestern   Colorado   than    any 
other  man;  first  in  providing  means  of  transportation 
and  next  by  demonstrat- 
ing that  mines  do  pay, 
by  operating  them  suc- 
cessfully,   on    no    small 
scale.    Born  in  Russia  in 
1840,    Mears    came    to 
this  country  when   only 
a  boy,  in  1851,  and  re- 
sided in  California  until 
the  outbreak  of  the  Civil 
War,  when  he  enlisted  in 
the  First  California  Vol- 
unteers,    in     which     he 
served  until  1864,  when 
he    was    honorably    dis- 
charged.   On  leaving  the 
Army,  he  went  to  Santa 
Fe,    N.    M.,    remaining 
there  for  about  a  year, 
when    he   moved   to   the 
San  Luis  valley,  in  Colo- 
rado, where  he  engaged 
in     farming    and     mer- 
chandising. Realizing  the 
necessity    for    roads    to 
link    this    rich    country 
with  the  outside  world, 
his  first   effort  was  the 
building  of  the   Poncha 
Pass  toll  road,  to  connect 
the   valley    with    Pueblo 
and    Denver,    and    from 
this  time  he  spent  many 
years  in  constructing  a 
network  of  toll  roads  in 
southwestern     Colorado. 
In  1873  Mr.  Mears  started  a  road  from  Saguache  to  a 
point  in  San  Juan  County  about  fourteen  miles  north 
of  Silverton,  where  he  founded   the  tovioi   of   Animas 
Forks,  adjacent  to  which  are  now  situated  the  Sunny- 
side  and  Gold  Prince  mines,  recently  purchased  by  the 
U.    S.    Smelting,    Refining   &   Mining   Co.      While   this 
road  was  in  course  of  construction  through   Hinsdale 
County,  which  it  traverses,  rich  mineral  deposits  were 
discovered,  and  Mr.  Mears  founded  the  town  of  Lake 
City  and  started  a  newspaper  there.  The  Silver  World, 
to  advertise  the  mineral  resources  of  the  district.     He 
also   did  some  mining  on   the   Belle  of  the   West   and 
other  properties. 

In  1882,  a  rich  discovery  in  the  Yankee  Girl  mine 
at  Red  Mountain,  Ouray  County,  made  necessary  a 
road  from  Ouray  to  Red  Mountain,  as  pack  animals 
were  found  inadequate  for  the  transportation  of  sup- 
plies to,  and  ores  from,  the  rapidly  growing  Red 
Mountain  district.  The  Ouray  toll  road,  as  it  is  com- 
monly known,   though   it   is  now  a  county   road,  from 


an  engineering  and  scenic  viewpoint  is  undoubtedly 
Mr.  Mears'  best  achievement.  Among  the  most  im- 
portant roads  that  he  built,  in  addition  to  those  men- 
tioned, are  those  from  Ouray  to  Sneffels,  where  are 
the  great  Camp  Bird  and  other  mines;  from  Ridgway 

to  Telluride,  and  many 
shorter  but  no  less  im- 
portant links  in  what 
was  known  as  the  Mears 
system.  With  the  march 
of  progress,  wagon  roads 
soon  proved  inadequate 
for  the  handling  of  the 
tonnage  which  the  San 
Juan  region  was  fast 
developing,  and  in  1885 
Mr.  Mears  built  the  Sil- 
verton Ry.  from  Silver- 
ton  to  Red  Mountain  and 
Ironton,  which  made 
possible  the  shipment  of 
the  lower-grade  ores 
from  the  Red  Mountain 
district  to  the  smelters 
at  Silverton  and  Dui-an- 
go.  Soon  after  this,  he 
built  the  Rio  Grande 
Southern  R.R.,  187 
miles.  In  1889,  Mr. 
Mears,  associated  with 
others,  built  and  operated 
the  Standard  smeltery, 
at  Durango,  designed  to 
treat  the  copper  ores 
from  the  Red  Mountain 
and  other  districts.  In 
1895  Mr.  Mears  began 
the  construction  of  the 
Silverton  Northern  R.R., 
from  Silverton  to 
Eureka,  with  a  branch 
up  Cunningham  Gulch  and  which  was  later  extended 
from  Eureka  to  Animas  Forks.  During  this  long  period 
of  road  and  railroad  building,  which  resulted  in  the  de- 
velopment of  the  mineral  resources  of  the  San  Juan 
Triangle  (San  Juan,  San  Miguel,  Ouray,  and  Hinsdale 
counties)  Mr.  Mears  was  not  blind  to  the  opportunities 
which  the  mining  industry  presented,  and  at  various 
times  he  operated  a  number  of  mines  in  the  district. 
For  the  period  from  1898  to  1907  Mr.  Mears  was  not 
active  in  Colorado,  though  he  retained  his  interests 
there,  but  spent  much  time  in  the  East,  where  he  was 
engaged  in  various  enterprises. 

On  his  return  to  Colorado,  Mr.  Mears  and  associates 
leased  the  Iowa-Tiger  group,  which  has  operated  con- 
tinuously since  that  time.  In  1912  he  leased  the  Gold 
King  group,  at  Gladstone. 

Though  it  is  to  be  regretted  that  Mr.  Mears  has  no 
son  to  perpetuate  his  name,  his  surviving  daughter 
(Cora  Mears  Pitcher)  has  four  boys,  one  of  whom  is 
properly  named  Otto  Mears  Pitcher. 
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The  Safety-First  Movement 


FIG.  1.  CAR  OFF  TRACK.  FOLLOWING  CAR  TOO  CLOSE  IS  APT  TO  J.\M  NATIVE.  FIG.  2.  NATIVE  RIDING  ON  CAR; 
HEAD  LIABLE  TO  COME  IN  CONTACT  WITH  PIPES.  FIG.  3.  DANGER  OP  JUMPER  (CROWBAR)  STICKING  IN  SIDE  OF 
DRIFT.  INJURING  NATIVE'S  HEAD.  FIG.  4.  BADLY  CRUSHED  GROUND  REQUIRING  TO  BE  BARRICADED  OFF.  FIG.  5. 
DANGEROUS    POSITION    OF    MEN    IN    SHAFT    SHOULD    SKIPS  MOVE.  FIG.    6.    NATIVE  WORKING  IN  TANK.  MECHANICAL, 


IT  IS  ESTIMATED  that  there  are  about  300,000  na- 
tives, or  "boys,"  as  they  are  called,  working  the  South 
African  gold  mines,  supervised  by  about  35,000  white 
"miners."  Naturally  with  such  a  large  number  of 
unskilled  laborers,  accidents  may  be  expected  to  be 
above  the  average  of  those  occurring  on  the  mines  in 
other  parts  of  the  world  worked  by  skilled  labor.  It  is 
only  in  recent  years  that  serious  attention  seems  to 
have  been  given  to  the  question  of  safety  in  the  mines. 


The  Rand  Mutual  Assurance,  Ltd.,  an  insurance  com- 
pany maintained  jointly  by  gold  mine  employers,  has 
now  definitely  started  a  Safety-First  campaign,  and 
decreases  in  accidents  are  becoming  noticeable. 

As  the  natives  cannot  read,  considerable  use  has 
been  made  of  pictures  that  graphically  depict  accidents, 
and  these  are  now  to  be  seen  on  all  of  the  mines. 
When  the  natives  first  arrive  at  a  mine  they  are  told 
about  the  various  things  to  watch  for  when  working. 
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in  South  African  Gold  Mines 
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EXCAVATOR  IX  OPERATION.  IF  HE  SLIPPED  HE  WOULD  BE  PLOWED  UNDER.  FIG.  7.  RUSHING  CAGE.  FIG.  8. 
BOTTOM  OF  VERTICAL  SHAFT  SHOWING  CHAIN  LADDERS,  WATER  HOSE,  HARD  HATS  AND  SINKING  M.\CHINES. 
FIG.  9.  WORKING  IN  MORTAR  BOX;  PUTTING  HANDS  UNDER  STAMP  IS  DANGEROUS.  FIG.  10.  EFFECT  OF  TRESPASS- 
ING BEYOND  BARRIER.     FIG.  11.  SHOWING  STRAIN  ON  TIMBERS,  AUSTRALIAN  BLUE  GUM.     FIG.   12.      SAFETY  BARRIER 


Practices  by  white  men  that  endanger  the  lives  of  the 
native  workers  are  also  strongly  combated. 

Natives  are  like  children  in  many  ways,  and  do  the 
most  absurd  things  when  traveling  up  and  down  in 
cages  and  working  in  drives  and  stopes.  When  push- 
ing freight  cars  (coeo-pans,  as  they  are  called  in  South 
Africa)  they  often  become  mechanical  and  continue  to 
push  when  reaching  an  incline,  when  the  car  suddenly 
jerks  out  of  their  hands  and  causes  havoc  in  some  other 


part  of  the  mine.  It  is  very  difficult  to  make  the  native 
workers  use  safety  devices,  such  as  steel  helmets,  as 
they  will  not  usually  weigh  the  feeling  of  discomfort 
against  the  chance  of  accident. 

The  illustrations  give  a  good  idea  of  working  con- 
ditions in  a  South  African  gold  mine,  having  been 
taken  at  the  instance  of  the  Rand  Mutual  Assurance  for 
the  safety  campaign.  The  scenes  are  on  the  Nourse 
mines,  which  employs  thousands  of  natives. 
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The  Rand  Mining  Industry 

Reduced  Tonnages  Due  to  Diminished  Running  Time  of  Milling  Plants — ^Average  Grade  of 

Recoveries  Improves — Ratio  of  Expenses  to  Total  Output  Increases 

Rapidly — Normal  Profits  Reduced 

By  a.  Cooper  Key 

Written  exclusively  for  Engineering  and  Mining  Journal 


IN  1914,  the  avei-age  working  costs  on  the  Rand  were 
17s.  per  ton.  In  1919,  the  figure  had  advanced  to 
23s.  Against  this  increase  of  6s.,  there  was  an  im- 
provement in  recovery  of  somewhat  over  2s.,  from  26s. 
6d.  to  28s.  8d.  per  ton.  Higher  wages  paid  to  white 
workers,  who  are  the  supervisors,  and  not  the  manual 
workers,  as  elsewhere,  in  the  mines  of  the  Rand,  due  to 
incessant  demands  to  meet  the  enhanced  cost  of  living 
officially  assessed  at  between  35  and  40  per  cent  over 
normal ;  higher  prices  of  stores  all  round,  shorter  hours 
and  lessened  efficiency,  and,  of  late,  increased  assess- 
ments under  the  Miners'  Phthisis  Act,  are  the  main  fac- 
tors in  the  enhanced  rate  of  operating  charges.  Mealies 
or  maize,  the  staple  food  of  the  native  workers,  who  are 
fed  and  housed  by  the  companies,  is  now  35s.  per  bag, 
compared  with  12s.  Meat  is  much  more  costly  than  in 
1914.  The  general  shortage  in  the  supply  of  native 
labor  has  also  contributed  to  high  costs,  as  it  is  imprac- 
ticable to  operate  the  reduction  equipment  at  anything 
like  the  designed  capacities  of  the  machines.  Plants 
must  necessarily  be  worked  at  or  near  full  load  if  stand- 
ing charges  are  to  be  reduced  to  a  reasonable  figure 
per  ton  of  ore  crushed. 

Tonnages  Are  Considerably  Reduced 

The  Rand  companies  crushed  24,043,600  tons  in  1919, 
as  compared  to  25,702,000  tons  in  1914.  About  1,300 
fewer  stamps  are  in  regular  operation  (7,936  as 
against  9,227),  but  the  number  of  accessory  tube  mills 
has  increased  from  285  to  329.  The  reduction  in  stamps 
is  due  to  the  closing  dovm  of  certain  properties,  owing 
to  their  inability  to  operate  at  a  profit  (due  partly  to 
increased  costs  arising  directly  and  indirectly  from  the 
war  conditions),  to  exhaustion  of  ore  in  others,  to  con- 
centration of  reduction  equipment  in  a  third  class,  and 
to  the  hanging-up  of  stamps  here  and  there,  consequent 
upon  diminishing  stope  faces.  The  reduction  of  aggre- 
gate tonnage  in  1919  was  918,000. 

Running  Time  of  Reduction  Plants  Diminished 

A  striking  feature  is  the  shorter  running  time  of  the 
reduction  plants.  In  1914,  the  average  for  the  stamps 
was  not  less  than  311  days.  Last  year  it  was  only  281. 
This  is  a  decrease  of  about  10  per  cent.  One  cause  is 
the  incidence  of  the  Sunday  Law,  which  prohibits  the 
operations  of  reduction  plants,  erected  after  a  certain 
date,  on  that  day.  Several  of  the  newer  plants  of  the 
Far  East  Rand  come  under  this  stipulation,  and  many 
of  the  companies  concerned  have  large  equipments,  in- 
fluencing considerably  the  general  average.  There  must 
have  been,  in  addition,  a  good  deal  of  poor  running 
time,  or  "mill  hung  up  for  lack  of  rock,"  at  the  major- 
ity of  the  properties.  The  Chamber  of  Mines  recently 
agreed  to  grant  Labor  Day,  May  1,  and  Dingaan's  Day, 
on  which  the  Dutch  celebrate  the  victory  of  their  fore- 
fathers over  the  Zulu  chief  Dingaan,  as  full  holidays  in 


addition  to  Christmas  Day  and  Good  Friday,  previously 
the  only  recognized  holidays  at  the  mines. 

The  improvement  in  average-grade  recovery  is  at- 
tributable to  the  larger  tonnage  from  mines  of  the 
richer  Far  Eastern  Rand,  to  economic  elimination  of 
unprofitable  mines,  and  to  selective  mining,  which  has 
been  resorted  to  in  order  to  avoid  the  closing  down  of 
a  considerable  number  of  properties.  Cumulatively, 
these  factors  represent  about  half  a  d\vt.,  the  recovery 
being  6.75  dwt.,  as  against  6.23  dwt.  in  1914;  one-third 
of  the  advance  occurred  during  1919. 

But  for  this  enhancement,  the  Rand  would  be,  apart 
from  considerations  of  gold  premium,  to  which  special 
aspect  I  refer  later,  in  a  precarious  position,  viewed 
from  an  investment  standpoint.  The  recovery  in  1914 
was  26s.  6d. ;  the  costs  last  year  were  22s.  lid.  per 
ton.  The  margin  of  3s.  6d.  per  ton  would  just  about 
meet  the  amounts  required  for  amortization  of  plant 
and  machinery,  which  has  been  calculated  at  Is.  9d.  per 
ton,  and  of  the  price  given  for  the  property,  figured  at 
Is.  5d.  per  ton.  Thus,  after  these  two  primary  invest- 
ment requirements  were  satisfied,  the  balance  remain- 
ing for  remuneration  of  capital  in  dividends  would  be 
negligible.  This  is,  of  course,  a  representation  of  the 
average  position,  for  there  are  some  highly  remunera- 
tive mines. 

Last  Year's  Ratio  of  Expenditures  to 
Output  80  Per  Cent. 

The  growth  of  total  expenditure,  for  reasons  men- 
tioned, has  been  remarkable,  and,  as  it  is  spent  in  a  rel- 
atively small  community  of  whites,  it  has  brought  a 
good  deal  of  prosperity.  The  Rand  Gold  production 
and  expenditure  for  the  last  six  years  are  given  in 
Table  I. 


TABLE  I.     HATIO  OF  EXPENSES  TO  OUTPUT 

Ratio 

^Output 

Expenses 

Per  Cent 

1914 

£34.124.434 

£21,943,692 

64.2 

1915 

37,264.992 

24,657,659 

66.2 

1916 

38,107.909 

25.763.270 

67  6 

1917 

37,017,633 

26.129.156 

70  6 

1918 

34,823,017 

26,848.547 

77    1 

1919 

34,454,478 

27.518.253 

80  0 

Though  the  output  in  the  first  and  last  years  of  the 
series  was  practically  stationary,  the  actual  increase 
being  only  £330,000,  working  expenditure  increased 
regularly  until  it  is  now  £5,575,000  higher  than  in  the 
year  which  witnessed  the  beginning  of  the  war.  In- 
stead of  each  sovereign's  worth  of  gold  costing  13s.,  as 
in  1914,  it  now  costs  16s.  A  profit  of  20  per  cent  on 
turnover,  and  even  that  subject  to  taxation,  is  nothing 
much  to  boast  about  in  these  profiteering  days. 

Normal  Profits  £5,000,000  Below  1916 

From  the  foregoing  table  it  is  evident  that  the  margin 
of  profit  has  constantly  diminished.  The  Rand,  under 
normal  circumstances,  certainly  cannot  stand  24s.  6d. 
working  costs,  the  average  of  the  final  months  of  1919. 
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The  high  average  for  the  year,  though  still  below  that 
of  later  months,  together  with  reduction  in  tonnage, 
has  brought  the  profit  of  the  Rand  mines  down  to  £6,- 
605,509,  as  against  £7,500,270  in  1918,  £10,225,633  in 
1917,  and  no  less  than  £11,630,000  in  1916.  Only  in  the 
last  two  years  has  the  aggregate  fallen  below  ten  mil- 
lions since  the  Chamber  of  Mines  has  collated  profit 
statistics.  To  go  a  little  further  back  into  history,  the 
total  is  £5,600,000  less  than  in  1912,  and  £5,500,000 
below  the  profit  earned  in  1908,  when  six  million  tons 
less  was  crushed.  Though  shareholders  in  Central, 
Western,  and  Near  East  Rand  properties  have  had  their 
dividends  whittled  down  to  the  vanishing  point  in  the 
cases  of  certain  important  mines,  the  local  store- 
keepers and  workers  have  benefited,  as  an  ever-increas- 
ing proportion  of  the  sovereign  has  been  retained  in 
the  country.  Five  shillings  per  ton  on  24,000,000  tons 
means  £6,000,000,  of  which  the  major  portion  is  spent 
in  the  Rand  community.  The  mines  actually  spent 
£27,500,000,  as  against  £16,250,000  in  1908.  They  are 
now  crushing  a  third  more  tonnage,  but  making  not 
much  more  than  half  the  profit.  This  is  excellent  for 
labor  beneficiaries,  but  makes  little  appeal,  except  in 
certain  favored  instances,  to  the  investor. 

Native  Laborers  Asking  for  More 

The  native  laborer  has  not  yet  received  any  addi- 
tional pay,  but  what  is  at  present  a  scarcely  expressed 
demand  may,  at  any  time,  develop  into  insistent  clamor. 
Imitative  to  a  degree,  the  native  will  not  be  slow  to  take 
a  leaf  out  of  the  white  man's  book.  Already,  the  rail- 
ways, municipalities,  and  other  large  employers,  among 
them  the  De  Beers  diamond  mines,  have  found  them- 
selves obliged  to  concede  extra  payment.  The  gold 
mines  may  have  to  follow  suit.  A  native  mine  worker 
receives  in  cash  2s.  per  shift,  an  advance  of  6d.,  and  Is. 
is  the  more  general  demand.  Applied  to  162,500  na- 
tives employed  in  the  large  mines  of  the  Witwaters- 
rand,  this  would  mean  £105,000  monthly,  equivalent  to 
Is.  per  ton.  A  native  has  his  simpler  wants  supplied 
while  he  is  on  the  Rand,  hut  finds  the  money  he  remits 
to  the  kraals  for  his  family  does  not  go  nearly  as  far 
as  it  did.  Moreover,  his  own  demands  are  increasing, 
and  what  were  erstwhile  luxuries  are  now  necessities. 

The  "Cramping  Extravagance"  of  the  "Color  Bar" 

The  native  worker  is  prevented  from  earning 
sums  commensurate  with  his  ability  by  the  operation 
of  the  "color  bar"  in  the  Transvaal  mining  regulations, 
which  reserves  positions  of  responsibility,  even  of  mod- 
erate skill,  for  the  white  man.  This  has  been  styled  a 
"cramping  extravagance."  Mr.  Taberer,  general  man- 
ager of  the  Native  Recruiting  Corporation,  born  and 
brought  up  among  natives,  declared  that  inefficiency 
among  whites  has  become  a  byword.  "This  and  lack  of 
ambition  detrimentally  affect  the  i-esults  obtainable 
from  native  workers,  who  are  chafing  under  a  system 
which  not  only  precludes  their  employment  at  the 
classes  of  work  which  by  education  and  application  they 
have  become  thoroughly  qualified  to  perform,  but  which 
insists  on  their  being  set  to  work  under  the  supervision 
of  palpably  unskilled  Europeans,  many  of  whom  have  to 
be  taught  their  work  by  natives  whom  they  are  in 
charge  of.  Such  a  system  is  uneconomic,  unjust,  and 
immoral." 

Though  the  profits  are  down  to  £6,605,500,  a  drop  of 
£900,000  for  the  year,  the  curious  anomaly  presents  it- 


self that  the  dividends  distributed  are  actually  a  mil- 
lion to  the  good,  at  £6,390,100,  and  that  after  taking 
into  consideration  certain  dividends  paid  in  scrip  at 
either  face  value  or  cost  of  acquisition,  either  being 
considerably  below  market  price.  If  one  were  less  con- 
servative (some  people  might  use  the  word  arbitrary) 
the  dividends  would  actually  exceed  the  profits.  But, 
as  there  are  such  things  as  profits  tax,  debenture  in- 
terest, and  Miners'  Phthisis  Act  contributions,  this  is 
impossible.  The  whole  explanation  lies  in  the  fact  that 
declared  profits  are  not  real  profits,  and  that  since  July 
25  the  Rand  has  benefited  from  the  free  market  in  gold. 
The  topsy-turvy  condition  of  exchanges  throughout  the 
world  has  benefited  the  Rand  by  the  enormous  price 
paid  for  gold.  At  the  moment  the  price  is  117s.  6d., 
against  the  normal  85s.  per  oz.,  a  premium  of  32s.  6d., 
representing  38.5  per  cent.  This  is  double  the  figure 
assumed  by  certain  of  the  Rand  mining  groups  in 
estimating  profits  for  the  last  five  months  of  the  year. 

The  Rand  output  in  that  period  was  3,362,000  oz., 
valued  at  £14,281,150.  The  premium  amounts  to  be- 
tween 3,000,000  and  3,500,000  sterling,  whether  the 
premium  be  taken  at  20  per  cent,  which  is  conservative, 
or  at  25  per  cent,  which  is  only  106s.  per  oz. ;  whereas 
gold  was  never  below  110s.  in  November  and  December, 
and  is  now  as  high  as  114s.  Practically  the  whole  of 
this  is  extra  profit.  It  is  well  within  the  mark  to  say 
that,  with  the  gold  premium  included  for  the  five 
months,  the  actual  profit  of  the  Rand  was  £10,000,000 
last  year.  That  is  the  reason  why  the  margin  between 
declared  profits  and  announced  dividends  is  negligible 
in  contrast  with  a  divergence  of  £2,150,000  in  1918, 
and  as  much  as  £3,500,000,  £4,000,000  and  even  £4,- 
750,000  in  1912.  Allowing  for  the  gold  premium,  the 
difference  is  about  £3,400,000,  or  only  £200,000  less  than 
the  average  difference  of  the  previous  four  years. 

Neither  the  Mines  Department  nor  the  Chamber  of 
Mines  "sees  the  forest  for  the  trees."  Proverbially,  it 
takes  a  long  time  to  awaken  a  government  department. 
Even  the  Chamber  of  Mines  contents  itself  with  a  rep- 
etition of  the  saving  phrase  "gold  in  the  above  return 
is  valued  at  the  fixed  rate  of  £4.24773  per  fine  ounce." 
An  unsophisticated  statistical  delver,  relying  on  these 
two  official  returns,  would  know  nothing  of  the  enor- 
mous gold  premium,  now  approaching  heights  remi- 
niscent of  the  state  of  things  at  the  time  of  the  Napo- 
leonic Wars. 

Low  Accident  Mortality  a  Record 

A  feature  of  the  year  has  been  the  attainment  of  a 
record  low  accident  mortality.  The  figure  of  2.43  per 
1,000  will  compare  favorably  with  the  rate  in  the  United 
States,  always  remembering  that  90  per  cent  of  the  Rand 
workers  are  natives  of  varying  degrees  of  intelligence. 
Eight  years  ago  nearly  900  persons  lost  their  lives  in 
mine  accidents.  In  1915  and  1916  the  number  was 
about  700.  In  each  of  the  succeeding  two  years  fatal- 
ities were  still  over  500,  but  in  1919  the  number  was 
reduced  to  472.  In  ten  years  the  number  of  fatalities 
has  been  halved.  This  is  a  triumph  for  Safety-First 
propaganda. 

The  Prevention  of  Accidents  Committee,  familiarly- 
called  the  "Safety-First  Committee,"  of  the  Rand  Mu- 
tual Assurance  Co.,  of  which  the  mining  companies 
are  members,  has  been  an  active  factor  in  attaining 
this  result.  The  Mines  Department  of  the  Union, 
headed  by  that  capable  official  Sir  Robert  Kotze,  gov- 
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per  1000. 


1915 
317 


1916 
316 


Death  Rate 
per  1000. 


1917 
2-64 


1918 
2-55 


COVER  PAGE  OF  THE  REEF.   THE  "SAFETY-FIRST"  MAGAZINE  OF  THE  RAND 


ernment  mining  engineer,  has  given  unremitting  care 
to  safety  problems.  The  Reef  magazine,  bulletin 
boards,  and  lectures  have  enlisted  the  active  co-opera- 
tion of  the  men.  Eight  years  ago  the  rate  was  as  high 
as  4,  and  the  attainment  of  3  appeared  an  excellent 
ideal.  The  rate  is  now  under  2^,  and  the  new  ideal  is 
placed  at  2.  In  1919  there  were  2,302  separate  ac- 
cidents, an  increase  of  300,  but  the  deaths  were  43 
fewer.  Special  attention  is  now  paid  to  minor  wounds 
sustained  by  natives,  in  order  to  prevent  septicaemia. 
Col.  Orenstein,  C.  M.  G.,  of  Panama  Canal  experience 
and  head  of  the  Mines  Health  Department  of  the  Rand 
Mines-Central  Mining  Organization,  has  done  remark- 
ably good  work  in  this  connection,  with,  if  I  may  say  so, 
characteristic  American  thoroughness. 

Accidents  in  1918  and  1919 

The  comparative  statement  of  accidents  occurring  in 
1918  and  1919,  according  to  the  Mines  Department 
classification,  is  given  in  Table  II. 

The  most  important  reduction  in  accidents  is  under 
the  heading  "fall  of  ground,"  150,  as  against  183 
deaths.  In  1916,  there  were  250  deaths  from  this 
cause.  The  reduction  is  due  largely  to  greater  insis- 
tence upon  roof  examinations  and  sound  mining  prin- 
ciples, the  closing  of  certain  old  mines,  and  better  stow- 
ing. In  explosives  accidents,  safety  procedure  has  been 
especially  fruitful.  There  were  60  deaths,  but  in  1915 
and  1916  there  were  160;  and  previous  to  that  the 
average  was  over  200.  What  can  be  done  by  organiza- 
tion is  shown  by  the  City  Deep,  which  has  reduced  its 
rate  from  4.13  to  0.38,  enabling  the  mine  to  carry  off 
the  Rand  Mutual's  prize  with  ease.  Only  two  persons 
were  killed  in  this  mine,  as  against  25  and  16  in  the  two 
previous    years.      The    important    New    Modderfontein 


keeps  its  rate  below  the  one  recorded  in  1918,  there 
being  only  five  deaths  among  five  thousand  employees. 
Crown  Mines  has  a  rate  of  1.76,  commendably  below  the 
average.  Government  Areas  and  East  Rand  Propri- 
etary mines  are  about  the  average.  At  another  large 
mine,  the  Randfontein  Central,  the  rate  has  increased 

TABLE  II.     .MINE  ACCIDENTS  AND  CAUSE.'; 


1918 


1919  • 


Nximber  of  Accident     Number  of  .\ccident 

Accidents    Deaths   Death  Rate  Accidents   Deaths  Death  Rate 


Fall  of  ground .  . 

Machinery 

Trucks  and  tram- 
ways   

Fall  of  material. 

Falling  in  shafts, 
excavations,  etc. 

Struck  by  cage, 
traveling  by 
cage,  breakage 
of  rope,  travel- 
ing by  ladder, 
overwinds,  elec- 
tricity, boilers, 
and  steam  pipes 

Miscellaneous..  . 

Explosives 


459 
116 


370 
453 


183 
15 


56 
55 


per  1000 
0  91 
0  07 

0.28 
0.27 


535 
130 


464 
562 


150 
16 


47 
58 


per  1 000 
0.77 
0.08 


115 

353 

96 


Totals 2,000 


105 
18 
54 

515 


0.27 
2  55 


140 

350 

80 

2.302 


83 

24 
60 

472 


2  43 


from  2.73  to  4.3,  or  higher  than  five  years  ago.  Rand- 
fontein has  steep  stopes,  in  which  rolling  stones  always 
increase  the  number  of  accidents.  There  has  been  much 
shaft  sinking  in  the  new  north  and  south  verticals, 
and  shaft  sinking  is  usually  dangerous,  though  Ivor 
Rees,  at  the  Crown  Mines,  has  shown  that  it  need  not 
necessarily  be  so. 

Careful  and  Systematic  Washing  of  the  stoped-out  areas 
in  many  of  the  South  African  mines,  followed  by  sluicing, 
results  in  the  recoverey  of  considerable  gold.  In  spite 
of  thorough  cleaning  with  shovels  and  brushes,  an 
appreciable  amount  of  high-grade  fines  would  otherwise 
remain  in  the  mine. 
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By  The  Way 


Beautiful  Nature 

The  ordinary  promoter  might  be  well  advised  to 
study  the  literature  of  the  Golden  Summit  Mining  Co., 
a  gold  prospect  of  questionable  merit  in  northern 
Ontario.  The  promoters  of  this  enterprise,  in  their 
stock-selling  campaign,  believe  in  appealing  to  man's 
poetic  nature,  rather  than  to  his  cupidity.  On  April  29 
the  company  planned  to  run  a  special  car  excursion  to 
the  property,  and  the  following  is  taken  from  its  cir- 
cular giving  the  itinerary' : 

On  Thursday  evening  the  car  will  be  placed  on  the  siding 
at  Golden  Summit,  the  highest  point  in  Ontario,  generally 
known  as  the  "Height  of  Land."  Friday  will  be  spent 
gathering  gold  samples  from  the  dump  at  the  mine,  watch- 
ing the  myriads  of  fish  at  play  at  Kapakita  Creek,  passing 
over  the  various  winding  trails  on  the  company's  property, 
making  canoe  trips  on  the  beautiful  chain  of  lakes,  and,  in 
the  evening,  a  grand  banquet  will  be  given  on  the  rugged 
shores  of  Kapakita  Lake,  amid  the  fragrance  of  the  ever- 
green pine,  spruce,  and  balsam  of  that  region. 

After  such  a  feast  of  nature,  stock  selling  should 
be  brisk. 

Oh,  you  little  fishes! 
Oh,   you   winding  trails! 

In  the  Potash  Mines 

"The  reproductivity  of  individual  laborers  in  the  Ger- 
man potash  mines  is  very  much  diminished,"  said  a 
New  YorK  daily  recently.  "The  underground  working 
day  is  now  seven  and  one-half  hours  instead  of  nine,  as 
formerly,  and  the  surface  working  day  is  eight  hours  in 
place  of  ten." 

Whimsical 

A  new  use  for  a  certain  popular-priced  automobile 
has  been  reported  in  the  Missouri-Kansas-Oklahoma 
zinc  and  lead  field.  Not  long  ago  a  mining  engineer 
went  with  a  mining  operator  to  inspect  an  abandoned 
shaft  on  an  Oklahoma  lease.  When  they  arrived  they 
discovered  there  was  no  derrick  at  the  shaft,  only  the 
frame  of  an  old  hand-hoist.  Nothing  daunted,  the 
engineer  procured  a  200-ft.  rope,  attached  it  to  the  back 
end  of  his  car,  tied  the  other  end  around  the  shoulders 
of  his  friend  and  by  backing  the  car  lowered  him  150 
ft.  into  the  shaft,  and  hoisted  him  out  again  without 
mishap.  Both  argue  that  it  is  a  safer  and  more  con- 
venient method  than  trusting  to  an  old,  rusty  hoist. 

Mica  Smelter  for  Quebec 

"The  white  mica  mine  discovered  near  St.  Felicien, 
Que.,  by  F.  X.  Gagnon,  of  Sherbrooke,  an  experienced 
mining  prospector,  is  said  to  be  on  the  way  to  wealthy 
production,"  says  a  Montreal  newspaper.  "Shafts  have 
been  sunk,  and  mica  is  being  extracted,  while  the  erec- 
tion of  sheds,  smelters  and  other  buildings  is  rapidly 
nearing  completion.  The  mica  from  the  mine  is  ex- 
pected to  reach  the  market  throughout  the  summer." 

"Cuprum"  Launched 

The  good  ship  "Cuprum,"  of  the  emergency  fleet,  a 
vessel  recently  launched  on  San  Francisco  bay,  bears 
a  name  selected  by  the  copper  camp  of  Ray,  Ariz.,  the 
important  center  of  Pinal  County,  which  so  dis- 
tinguished itself  in  the  Fourth  Liberty  Loan  campaign 
as  to  be  awarded  the  privilege  of  naming  a  ship.     Miss 


Barbara  Gates,  of  Salt  Lake  City,  daughter  of  Louis 
S.  Gates,  former  manager  of  the  Ray  Consolidated,  was 
to  have  christened  the  vessel,  but  illness  in  the  family 
prevented,  and  it  was  Mrs.  A.  J.  MacLean,  of  San  Fran- 
cisco, a  former  resident  of  Pinal  County,  who  broke 
the  bottle.  As  a  gift  from  the  citizens  of  the  county, 
the  ship  will  carry  a  handsome  silver  service. 

Bouquets — We  Like  'Em 

"Let  me  congratulate  you  on  the  extraordinary  im- 
provements in  Enciineering  and  Mining  Journal  in  the 
matter  of  procuring  and  presenting  the  mining  news  of 
the  country.  It  used  to  be  the  Journal  was  read  only  for 
the  technical  or  special  articles;  you  are  getting  it  read 
for  the  news  it  contains." 


"Many  thanks  for  the  information  contained  in  your 
letter.  The  data  I  have  obtained  from  you  since  the 
beginning  of  this  year  have  already  proved  to  be  of 
much  more  value  than  the  year's  subscription,  and  I 
have  not  utilized  it  much  yet  either." 


"As  you  know,  we  have  more  or  less  depended  upon 
the  technical  journals  for  some  of  the  information  which 
we  use  in  our  monthly  reports,  and  your  failure  to 
publish,  on  account  of  the  unfortunate  strike,  has  closed 
one  of  our  important  sources  of  information,  and  I  wish 
to  thank  you  for  your  kindness  in  helping  us  out  of 
this  difficulty." 

"Last  week  I  had  the  good  fortune  to  spend  the 
whole  of  three  days  at  home,  and  during  that  time  I 
looked  over  the  back  copies  of  Engineering  and  Mining 
Journal.  The  last  few  copies  appear  and  read  like  a 
new  Journal  of  the  profession." 


"I  wish  to  express  again  my  appreciation,  and  that 
of  many  others  in  the  Bureau,  of  the  great  improvement 
in  Engineering  and  Mining  Journal.  All  of  us  here 
feel  that  the  Jouryial  is  now  a  real  live  paper  of 
national  interest,  which  should  be  read  from  cover  to 
cover,  and  not  to  be  glanced  at  and  thrown  aside  or 
hastily  skimmed  through.  We  feel  that  you  are  realiz- 
ing your  idea  of  making  it  a  national  weekly." 


"We  that  are  out  in  the  hills  have  a  hard  time  to  gage 
the  course  of  events,  and  I  value  the  Journal's  political 
comments  more  than  I  do  those  of  any  individual  news- 
paper." 

"Doubtless  you  receive  no  end  of  letters  of  ap- 
preciation, but  I  want  to  add  mine.  I  am  marooned 
out  here  in  the  mountains  with  a  copper  prospect  that 
is  one  bafPing  problem  after  another,  and  I  can  sincerely 
say  that  I  do  not  know  how  I  could  'keep  house'  with- 
out Engineering  and  Mining  Journal." 


"I  read  your  Journal  as  most  persons  read  the  Satur- 
day Evening  Post  or  the  Americaii,  of  course,  excepting 
the  purely  technical  engineering  articles.  Your  edito- 
rials I  give  more  credit  and  value  than  those  of  any 
daily  metropolitan  newspaper,  since  they  give  a  prac- 
tical and  specialized  application  of  big  events  affecting 
the  industry  of  the  country.  I  am  saying  this  because  I 
feel  it  due  the  editor  to  know  what  others  think  of 
his  product." 
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Consultation 


Marketing  Bismuth  Ores 

"Can  you  give  me  any  information  which  would  assist 
me  to  market  a  low-grade  bismuth  ore  carrying  silver  and 
copper?  If  concentrated,  whether  there  would  be  any  other 
market  than  the  smelting  companies?  The  smelters  pay 
$1  per  lb.  for  the  bismuth  content,  with  a  market  around 
$2.70  per  lb.  and  this  seems  to  me  to  be  a  rather  wide 
margin.     What  are  the  uses  of  bismuth?" 

There  are  very  few  buyers  of  bismuth  ores,  and  prac- 
tically all  are  smelting  companies.  The  large  chemical 
manufacturing  companies  buy  the  metal  from  the  smelt- 
ing companies  and  resell  it  either  as  metal  or  in  the 
form  of  manufactured  compounds.  The  price  which 
you  mention  is  that  at  which  bismuth  is  sold  to  the 
wholesale  markets,  not  the  quotation  at  which  the 
smelter  sells  to  the  chemical  manufacturing  company. 
According  to  The  Mineral  Industry,  the  principal 
source  of  the  world's  bismuth  is  Bolivia,  and  the  firm 
of  Johnson,  Mathey  &  Co.,  of  London,  is  the  largest 
foreign  producer  of  the  commercial  metal. 

In  1908,  imports  of  bismuth  were  225,833  lb.,  valued 
at  $313,919,  and  in  1918  they  were  85,611  lb.,  valued 
at  $208,098.  These  figures  indicate  that  the  bismuth 
market  is  small.  Mineral  Resources  estimates  the 
extent  of  the  bismuth  consumption  of  the  United  States 
to  be  about  500,000  lb.,  although  this  seems  to  us  to  be 
rather  large.  Almost  all  of  the  domestic  production  is 
a  byproduct  obtained  in  the  i-efining  of  lead  bullion, 
either  by  electrolytic  or  furnace  methods.  The  limited 
demand  for  bismuth  precludes  a  close  margin  between 
the  sales  price  of  the  metal  and  the  buying  price  of 
the  ore.  We  have  no  late  quotation  on  bismuth  ore. 
Accordine  to  one  of  our  informants,  little  bismuth  ore 
has  been  bought.  Another  interested  dealer  states  that 
bismuth  offerings  from  Western  states  have  been  few, 
but  that  he  would  be  glad  to  consider  any  offerings  of 
such  ores.  It  is  further  stated  that  bismuth  ores  from 
Western  states  are  too  low  in  grade,  although  the  dealer 
of  whom  inquiry  was  made  said  that  he  would  consider 
20  to  30  per  cent  ores  or  those  of  even  lower  grade. 

The  uses  of  bismuth  are  relatively  few.  One  impor- 
tant industrial  application  is  as  a  component  of  fusible 
alloys.  Occasionally  it  is  mixed  with  the  alloy  used  in 
stereotyping  and  in  safety  plugs  for  boilers,  automatic 
fire  sprinklers,  electric  fuses,  solders  and  similar  pur- 
poses. It  is  used  in  the  manufacture  of  bismuth  com- 
pounds. An  e.xtended  description  on  its  uses  appears  in 
"Mineral  Resources  of  the  United  States,"  1917,  Part  I, 
p.  23-35,  U.  S.  Geological  Survey. 


San  Francisco  Silver  Prices 

"For  a  period  of  three  years  or  more  we  have  noticed  that 
the  actual  market  sales  for  silver  in  San  Francisco  are  from 
1  to  3c.  above  the  New  York  official  quotations,  and  have 
in  some  instances  been  more  than  3c.  higher.  We  notice 
in  the  Engineering  and  Mining  Journal  there  is  published 
weekly  a  report  on  silver  prices,  and  these  prices  are  less 
than  the  San  Francisco  prices,  as  noted  before.  There  is 
a  note  stating  that  the  New  York  quotations  are  as  re- 
ported by  Handy  &  Harman.  In  fact,  these  quotations 
have  uniformly  been  from  a  fraction  to  a  cent  and  a  frac- 
tion below  the  actual  New  York  market.     It  seems  that  the 


H.  &  H.  quotations  have  been  accepted  as  official,  as  the 
reports  made  daily  by  the  Equitable  Trust  Co.,  of  New 
York,  characterize  the  H.  &  H.  quotations  as  "official" 
New  York  quotations.  If  you  can  advise  us  as  to  how  the 
H.  &  H.  quotations  get  the  character  of  "official"  we  will 
be  very  much  obliged  to  you." 

San  Francisco  silver  prices  are  higher  than  those  of 
New  York  for  two  reasons:  One  is  that  the  express 
rate  on  bullion  from  New  York  to  San  Francisco  is  $8.80 
per  $1,000  of  valuation,  or  1  to  li  c.  per  oz.  at  present 
prices.  The  other  is,  that  there  exists  a  market  in  San 
Francisco  for  "prompt  silver."  There  may  be  a  sudden 
demand  for  silver  to  "catch  a  steamer."  Under  these 
circumstances,  a  special  price  will  be  asked  by  the 
owners  of  spot  bullion. 

The  term  "official  quotation"  is  one  that  has  grown  up 
by  continued  use  and  due  to  the  fact  that  a  number  of 
smelting  companies  make  their  silver  settlements  on 
the  basis  of  Handy  &  Harmon  quotations.  For  want 
of  a  specific  term  the  quotations  acquired  the  title 
"official." 

The  existance  of  several  prices  for  a  commodity  such 
as  silver  may  be  explained  by  the  fact  that  a  smelting 
or  other  company  which  buys  silver  bullion  or  bullion 
for  refining  and  sale  is  under  the  necessity  of  selling 
that  bullion.  In  purchasing  from  the  producer  or  min- 
ing company,  the  smelter  stands  in  much  the  same  posi- 
tion that  a  wholesaler  does  to  a  producer  of  raw  com- 
modities. In  other  words,  it  is  the  middleman  again. 
The  H.  &  H.  quotation  is  the  price  paid  the  producer  by 
the  wholesaler;  the  New  York  price  is  the  price  paid  to 
the  wholesaler  by  the  user.  A  silver  producer  could 
engage  in  the  business  of  selling  his  silver  directly  to 
the  user,  as  does  sometimes  the  farmer  to  the  consumer. 
In  doing  so  the  silver  producer  would  have  to  engage 
the  services  of  an  agent  or  hire  a  salesman  to  handle  his 
sales  of  silver  to  users  at  the  highest  obtainable  prices. 
It  would  undoubtedly  pay  large  silver  producers  to 
establish  selling  agencies,  but  the  smaller  companies 
would  probably  find  it  an  unsatisfactory  arrangement. 


Uses  for  Asbestos 


"I  have  recently  discovered  on  my  farm  in  Virginia  a 
deposit  of  asbestos,  of  the  amphibole  type.  Will  you  kindly 
advise  me  if  you  know  of  anyone  who  would  be  likely  to 
want  to  buy  my  output." 

Amphibole  asbestos  is  usually  long-fibered,  but  is 
brittle  and  weak,  and  so  cannot  be  used  for  textile 
purposes.  Chrysotile  or  serpentine  asbestos,  on  the 
other  hand,  is  strong,  silky,  and  pliable,  and  can  be 
spun  into  yarn  and  woven  into  various  fabrics. 
Amphibole  asbestos  is,  therefore,  a  low-priced  material 
as  compared  with  chrysotile. 

If  you  have  a  deposit  of  good  quality  and  of  con- 
siderable extent,  we  would  suggest  that  you  communi- 
cate with  the  Powhatan  Mining  Co.,  Woodlawn,  Balti- 
more, Md.,  which  manufactures  filter  asbestos,  and 
also  with  the  Fall  Mountain  Co..  203  South  La  Salle 
St.,  Chicago,  111.,  and  the  American  Mineral  &  Grind- 
ing Co.,  Atlanta,  Ga.,  which  handles  material  suitable 
for  boiler  lagging  and  pipe  covering. 
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The  Petroleum  Industry 


Mexican  Petroleum  Industry* 

IN  YOUR  issue  of  Jan.  3  we  regretted  to  read  an 
article,  "The  Petroleum  Industry,"  in  which  Mexico 
is  again  being  attacked.  The  article  speaks  of 
"offensive  against  foreign  operators,"  forgetting  that 
the  foreign  operators  (North  American)  are  the  authors 
of  the  offensive,  since  they  refused  to  respect  the  laws 
of  a  country  which  not  only  received  them  with  friendli- 
ness but  is  giving  them  riches  of  which  they  never 
dreamed. 

The  Mexican  Government,  which,  not  taking  into 
account  that  the  oil  operators  can  get  the  help  of  a 
nation  as  powerful  as  the  United  States,  only  looks 
out  for  the  national  interests  that  have  been  entrusted 
to  it,  is  not  and  can  not  be  called  an  "irresponsible  gov- 
ernment." On  the  contrary,  it  should  be  treated  with 
respect,  since  it  has  assumed  with  dignity  and  energy 
a  responsibility  which  is  tremendous — compared  with 
the  military  and  financial  weakness  of  the  nation — and 
if,  assuming  this  virile  attitude,  it  defends  the  policy 
of  "Mexico  for  the  Mexicans,"  we  do  not  think  this 
should  be  a  reason  for  reproach,  as  it  is  only  just  and 
rational  that  each  nation  follows  the  ideal  that  its 
own  soil  and  richness  be  enjoyed  by  its  citizens.  For 
this  same  reason  the  United  States  has  said  and  still 
says :  "America  for  the  Americans."  We  protest  against 
the  statement  that  Mexico  is  "the  sick  man  of  America." 
And  this  protest  is  based  upon  our  national  history  and 
the  facts  which  are  being  realized  daily  in  the  recon- 
struction of  Mexico. 

Another  incorrect  statement  contained  in  the  article 
referred  to  is  that  "disturbed  conditions  have  practically 
driven  all  American  metal-mining  men  out  of  the 
country."  In  the  principal  mining  camps  of  Mexico, 
such  as  El  Oro,  Pachuca,  Tlalpujahua,  Guanajuato,  and 
Jalisco,  the  foreign  miners  are  working  under  the  pro- 
tection of  our  laws  and  continue  paying  big  dividends. 

We  translate  for  the  information  of  your  readers  the 
following  paragraphs  taken  from  the  official  informa- 
tion given  by  the  Chief  of  the  Department  of  Petroleum, 
referring  to  permits  for  drilling  new  oil  wells;  and  I 
would  bring  to  your  attention  the  fact  that  permits  have 
already  been  given,  in  view  of  the  attitude  of  the  oil 
companies  which  seem  to  be  disposed  to  obey  the  laws 
of  the  country  in  which  they  are  working : 

The  important  point  of  deciding  who  is  the  proprietor  of 
oil-bearing  grounds  in  Mexico  is  still  awaiting  decision. 
Is  it  the  private  owner  of  the  surface,  as  was  believed 
before,  or  is  it  the  nation,  as  is  clearly  stated  by  the  funda- 
mental law  of  the  republic? 

It  is  logical,  natural  and  customary,  in  all  different 
kinds  of  activity,  when  debating  or  discussing  the  propriety 
of  some  estate  or  right,  that  the  interested  parties  refrain 
from  disposing  of  or  utilizing  it  in  whatever  form  might 
be,  until  the  judges  or  tribunal  decide  to  whom  belongs 
this  estate  or  right.  This  is  precisely  what  the  federal 
executive  has  done  in  the  petroleum  question ;  he  has  ordered 
in  one  of  his  last  decrees  that  the  dissatisfied  companies 
or  private  parties,  who  insist  that  they  are  the  owners  of 
the  petroleum  contained  in  the  subsoil  of  their  owned  or 


'A  letter  in  reply  to  an  editorial  in  the  Engineering  and  Mining 
Journal  of  Jan.    3,   1920,  p.    33. 


rented  grounds,  do  not  use  this  right  they  believe  to 
possess — that  they  do  not  exploit  this  richness,  whose 
owner  they  believe  themselves  to  be — until  the  competent 
authorities — be  it  the  Supreme  Court  of  Justice,  through 
its  decision  referring  to  the  protests  registered  now  under 
revision;  be  it  the  General  Congress  by  promulgating  an 
organic  law  that  is  being  studied — decide  definitely  to  whom 
corresponds  the  owmership  of  the  hydrocarbons  of  the 
subsoil. 

However,  the  rebellious  petroleum  companies,  especially 
the  North  American  companies,  have  protested  against  this 
natural  and  simple  condition;  against  this  measure,  so 
legitimate  and  convenient;  against  this  proceeding  so  com- 
mon and  frequent;  and  claim  the  right  to  exploit  these 
oil  deposits,  to  seize  them  and  to  traffic  with  them,  before 
the  competent  persons  have  decided  to  whom  they  belong, 
and  who  is  their  real  and  legitimate  owner.  And,  doing 
this,  the  companies  cannot  say  that  they  are  acting  like 
this,  obliged  by  urgent  and  painful  commercial  necessities; 
that  their  conduct  is  justified  by  reasons  powerful  and 
unavoidable.  The  majority  of  the  companies  only  want 
to  drill  out  of  unbridled  greed,  out  of  a  very  intense  com- 
mercial competition  and  rivalry,  out  of  a  fight  in  which 
they  try  to  snatch  away,  one  from  the  other,  that  which 
they  think  belongs  to  them,  without  thinking  in  the  least 
of  a  rational  and  careful  exploitation  of  this  wealth,  with- 
out taking  into  consideration  the  future  of  the  Mexican 
nation  or  the  people  who  dwell  upon  the  grounds  they  are 
exploiting. 

The  majority  of  the  companies  who  complain  of  the 
restrictions  for  giving  permits  to  drill  wells  imposed  by 
the  government  do  not  exploit  or  utilize  in  the  least  even 
the  fourth  part  of  the  petroleum  that  the  wells  already 
drilled  produce. 

The  productive  potentiality  of  all  the  wells  already  drilled 
up  to  the  end  of  the  year  of  1918  was  253,218  cu.m. 
(1,593,000  bbl.)  per  day,  and  the  oil  extracted  out  of  all  of 
them  during  the  same  year  was  27,800  cu.m.  (174,872  bbl.) 
per  day,  representing  scarcely  11  per  cent  of  the  total  pro- 
ductive potentiality  of  said  wells. 

These  data  prove  that  the  producing  companies,  neither 
collectively  nor  individually,  have  an  urgent  necessity  of 
obtaining  more  oil  in  order  to  comply  with  their  commercial 
obligations,  as  they  have  an  ample  margin  of  security, 
and  the  day  is  still  far  off  when  they  will  have  sufficient 
storage  capacity  and  means  of  transportation  to  be  able  to 
handle  all  the  oil  their  wells  can  produce. 

It  has  been  stated  before  that  the  constitution  of  1917 
has  declared  property  of  the  nation  all  deposits  of  solid 
mineral  combustibles  of  petroleum  and  of  all  the  rest  of 
solid,  liquid  or  gaseous  hydrocarbons.  Said  constitution 
advises  that  only  Mexicans  by  birth  or  naturalization  and 
Mexican  companies  have  the  right  of  acquiring  the  domin- 
ions of  land,  water  and  their  accessories,  or  of  obtaining 
concessions  for  exploiting  mines,  water  and  combustible 
minerals  in  the  Mexican  Republic.  So  that,  besides  the 
definitive  resolution  referring  to  who  should  be  considered 
the  proprietor  of  deposits  of  mineral  conAustibles,  there 
is  to  take  into  consideration  the  very  important  circum- 
stance that  concessions  for  the  exploitation  can  only  be 
granted  to  Mexican  companies,  organized  according  to  the 
laws  of  the  country  and  subject  to  the  law  courts  of  the 
nation. 

The  majority  of  the  petroleum  companies  and  nearly 
all  the  dissatisfied  companies,  who  have  submitted  com- 
plaints to  the  Government  in  Washington,  are  foreign 
companies,  mostly  North  American,  who  have  refused  to 
organize  branches  or  subsidiary  Mexican  companies,  with 
legal  capacity  to  obtain  concessions  for  exploitation. 

Besides,  the  decree  of  Aug.  12,  1918,  in  its  Article  4, 
prescribes    that    those    who    exploit    claims    not    acquired 
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according  to  the  decree  of  July  31,  of  the  same  year,  only 
are  authorized  to  continue  exploiting  the  work  already 
begun  and  under  determined  conditions,  but  that  they  are 
not  allowed  to  begin  new  works,  until  they  have  made  the 
corresponding  contracts,  through  which  they  obtain  the 
right  of   exploiting   these   new   claims. 

Thus,  the  Ministry  of  Industry,  Commerce,  and  Labor 
has  acted  in  conformity  with  the  prescriptions  of  the  law, 
when  it  did  not  give  permission  to  make  new  drillings  to 
companies  who  had  not  presented  their  applications  accord- 
ing to  the  respective  decrees;  and  has  done  its  best  not  to 
hamper  the  development  of  the  industry  by  reducing  the 
reach  of  that  prohibition,  contained  in  the  said  decree,  as 
is  shown  in  the  following: 

Article  4  of  the  decree  is  decisive  and  general.  It  deter- 
mines that  the  parties  who  at  present  are  exploiting  claims 
can  continue  to  exploit  their  works  already  begun  and 
authorized,  but  that  they  are  not  allowed  to  stax-t  new 
works.  Applying  literally  and  strictly  this  decision,  the 
rebellious  companies  should  not  start  any  new  work  what- 
ever; but  the  ministry,  taking  into  account  the  considerable 
losses  that  the  exploiting  companies  would  suffer  if  they 
were  absolutely  forbidden  to  execute  any  work  related  to 
the  petroleum  industry,  has  confined  itself  to  only  not 
giving  permission  to  drill  wells,  as  this  would  affect  funda- 
mentally the  point  under  discussion,  viz.,  Kvho  is  the 
proprietor  of  petroleum  deposits;  and  has  allowed  that 
the  companies  undertake  other  kinds  of  work,  such  as  con- 
struction of  storage  tanks,  pipe  lines,  pumping  plants,  re- 
fineries, terminals,  and  piers  for  loading  and  unloading. 

This  policy  followed  by  the  ministry  shows  that  the 
opinion  so  largely  held  in  the  United  States  of  America, 
first,  that  the  Mexican  Government  intends  to  confiscate  the 
oil  properties,  and,  second,  that  it  hinders  and  obstructs 
thi-ough  all  possible  means  the  development  of  the  petro- 
leum industry,  is  entirely  erroneous. 

The  Mexican  Government  has  permitted  that  all  the 
proprietors  of  producing  oil  wells  continue  to  exploit  them 
freely,  as  it  thinks  that,  since  these  industrials  have  drilled 
said  wells  and  since  the  latter  have  yielded  oil,  they  have 
"de  facto"  a  right  to  the  petroleum  that  they  are  producing; 
and  there  is  not  one  case  that  could  be  quoted  in  which  the 
government  has  even  intended  to  seize  one  of  these  wells. 
The  decrees  only  enact  that  in  these  cases  the  nation  shall 
receive  a  royalty  of  5  per  cent  of  the  production,  in  specie 
or  cash,  taking  the  value  of  the  product  at  the  closest 
shipping  point,  and  deducting  the  cost  of  transportation 
from  the  well  to  said  point. 

All  the  exploiting  parties,  absolutely  all  of  them,  have 
continued  to  dispose  of  the  oil  extracted  from  their  wells, 
after  the  promulgation  of  the  constitution  of  1917,  and  dur- 
ing all  the  time  in  which  the  decrees  referring  to  taxes  upon 
oil  contracts  and  oil  deposits  have  been  issued;  and  not 
only  this,  but  the  ministry  has  given  them  ways  and  means 
in  order  to  realize  an  intensive  exploitation  of  their  wells, 
granting  them  concessions  for  the  construction  of  refin- 
eries, terminals,  submarine  pipe  lines  and  everything  they 
have  needed  for  a  more  extensive  and  productive  devel- 
opment of  their  property. 

The  establishment  of  the  port  called  Puerto  de  Lobos,  on 
the  Mexican  gulf  coast,  half-way  between  the  ports  of 
Tuxpan  and  Tampico,  is  a  plain  proof  of  this  constant  pre- 
occupation of  the  government  and  of  its  decided  interest 
in  giving  the  oil  industries  facilities  to  transport  and  export 
their  crude  oil  and  its  products.     .     .     . 

Moreover,  although  the  Mexican  Government  has  been 
able  to  allow  the  companies  to  freely  exploit  their  pro- 
ducing wells,  and  it  has  given  all  kinds  of  facilities  for 
the  transport,  storage,  and  loading  of  their  products,  it 
cannot  grant  permission  to  dispose  of  the  petroleum  con- 
tained in  the  subsoil  of  the  grounds,  owned  or  rented, 
without  seriously  injuring  the  constitutional  principle,  which 
declared  that  said  deposits  are  property  of  the  nation,  and 
still  less  could  it  give  said  permission  to  the  rebellious 
foreign  companies,  who  declared  themselves  in  open  fight 
against  the  principle  of  nationalization  of  the  Mexican 
petroleum,  since  such  a  procedure  would  be  contrary  to  the 
mandate  of  the  constitution  in  force,  that  all  Mexican  func- 


tionaries have  promised  to  comply  with  and  to  enforce 
compliance,  and  contrary  also  to  the  honor,  dignity,  and 
sovereignty  of  the  nation. 

In  the  accompanying  table  I  am  g  ving  a  list  of  the 
producing  jretroleum  companies,  indicating  the  total  poten- 
tial production  of  their  wells,  the  extraction  from  said  wells 
during  the  year  of  1918  and  the  proportion  of  the  extraction 
compared  with  the  total  capacity  of  production  of  these 
wells. 

PRINCIP.\L  PRODUriNG  PETROLEU.M  COMPANIES 

Proportion  of  Extraction  From  Well  Compared  With 
Potential  Production 

.\etu&I  Production 

Production  Compared  with 

Potential  Pro<luction  in  1918  Potential 

Cubic  Meters  Cubic  Production, 

Daily     Per  Year  Meters  Per  Cent 
Companies 

ElAguila 26,590117,515,350  2,688,497  35.8 

Ea.-stCoast 4,561,1,664,765  549,640  33.0 

Frceport 5,755  12,115,175  654,953  31.0 

Oil  Fields  of  Mexico 60         21,900  4,755  21.7 

Penn.  Mex 13,969 ,[5,098,685  1,089,679  21.4 

PanucoBoston 1,113        406,245  84,501  20.8 

Huasteca  Petroleum  Co...  .           48,553  17,721,845  3,209,294  18.1 

Cortez  Oil  &  Adrian 5,804     2,118,460  343,682  16.2 

Chijoles  Oil 154         56,210  4,017  7.1 

Mei.  de  Pet.  Libertad 8,000     2,920,000  243,561  8.4 

TheTexas 14,012     5,114,380  203,457  4.1 

International 6,661     2,431,265  96,937  4  0 

Mexican  Gulf 22,370     8.165,050  274,752  3.4 

Mex.  de  Combustible 5,052     1,843,980  47,705  2.6 

Transcontinental 15,804     5,768,460  60,736  10 

La  Corona 8,095     2,954,675  53,673  0  8 

The  list  shows  that  the  said  companies  as  a  rule  do  not 
even  extract  40  per  cent  of  the  petroleum  they  could  pro- 
duce, and  that  these  companies  have  therefor  at  their  dis- 
posal a  reserve  of  60  per  cent  to  comply  with  their 
obligations  or  to  enlarge  their  commercial  operations. 

The  petroleum  companies  that  have  a  real  necessity  of 
drilling  new  oil  wells  have  a  door  open  to  do  this.  The 
decree  of  Aug.  12,  1918,  in  its  Article  4,  says  that,  in  order 
to  start  new  works,  it  is  necessary  to  make  special  con- 
tracts with  this  ministry;  but  the  companies,  in  the  haughti- 
ness and  intolerance  they  have  assumed  in  this  matter, 
do  not  allow  that  their,  what  they  call,  absolute  rights  to 
the  subsoil  deposits  of  their  claims  be  discussed,  nor  do 
they  admit  any  right  of  the  government  to  impose  certain 
restrictions  and  to  determine  special  conditions  for  the 
exploitation  of  the  petroleum.  The  foreign  companies, 
especially  the  American  companies,  defied  the  Mexican  Gov- 
ernment, face  to  face,  power  against  power;  they  do  not 
tolerate  observations,  nor  admit  any  discussion  whatever 
over  their  acquired  right  to  the  petroleum  deposits;  and 
the  honor  and  dignity  of  the  nation  would  gravely  suffer 
if  the  Mexican  Government  should  yield  to  the  insolent  atti- 
tude of  the  petroleum  companies. 

Much  more  reasonable  is  the  article  "The  Mexican 
Problem,"  published  in  your  number  of  Dec.  27,  1919; 
though  it  contains  grave  errors,  verj-  common  among 
those  who  only  know  our  situation  superficially,  in  the 
supposition  that  an  intervention  in  Mexico  could  count 
upon  the  support  of  many  Mexicans.  Another  error  con- 
sists of  attributing  to  President  Carranza  hostile  senti- 
ments against  the  United  States.  President  Carranza 
has  followed,  in  the  foreign  relations,  the  policy  that 
would  best  suit  the  necessities  of  the  countrj'.  Refer- 
ring to  his  personal  "pro-German"  opinion,  the  truth  is 
that  he,  in  this  oiRcial  acts,  never  has  made  reference  to 
Germany ;  and.  in  his  general  policy,  he  always  has  been 
inclined  to  a  benevolent  neutrality  toward  the  Allies, 
since  the  latter  have  continued  to  freely  dispose  of  the 
Mexican  petroleum.  As  for  the  Mexicans  at  large,  the 
intellectuals,  the  cultivated  classes,  it  is  well  known 
that  they  always  had  admiration  and  great  devotion  for 
France,  particularly  during  the  ten-ible  hazards  of 
the  War.  L.  Perez  Castro, 

Member  Am.  Soc.  C.  E. 
P.  0.  Box  10,093,  Mexico  City. 

S.  Sl'LUGUIS,  M.  E. 
April  5,  1920. 
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Wildcat  Drilling  in  Warren  County,  Ky. 

Surface  Conditions    Were    Favorable,  but   Exceedingly  Hard    Dolomite  Was  Encountered, 

Through  Which  the  Oil  Could  Not  Seep— Some  Shallow  Pools  Thought 

To  Exist,  but  Development  Will  Be  Difficult 

By  George  A.  Laird 

Bowling    Green,    Ky. 
Written  exclusively  for  Engineering  and  Mining  Journal 


A  WELL  lecently  drilled  on  the  Hubert  Graham 
farm,  approximately  two  miles  north  of  Bowling 
L  Green,  Ky.,  was  started  after  a  topographical 
and  substructure  survey  had  been  made  which  justified 
the  work,  but  no  commercial  quantities  of  oil  were 
tapped. 

Warren  County,  in  which  Bowling  Green  is  situated, 
is  on  the  western  ilank  of  the  Cincinnati  uplift.  It 
lies  within  the  Mississippian  member  of  the  Sub-Car- 
boniferous series,  which  have  a  dip  of  approximately 
thirty  feet  to  the  mile  in  a  general  northwesterly  di- 
rection. 

Substrata  levels,  carried  from  wells  drilled  in  various 
parts  of  the  county,  were  carried  to  the  drilling  site 
and  the  following  estimates  made: 

Feet 

Height  above  sea  level,  maximum 537 

Height  above  "Devonian  Black"  shale  at  collar  of  hole 752 

Thickne.ss  of  shale 100 

Thickness  of  Devonian  member 305 

Depth  necessary  to  encounter  Silurian 1,057 

Anticlinal    uplift 40 

Samples  of  drillings  were  saved  from  each  "screw" 
from  400  ft.  to  1,055  ft.,  the  ultimate  depth,  the  screws 
varying  from  five  to  seven  feet.  Three  sands  were 
expected,  the  "sand"  of  the  district  consisting  of  a  more 
or  less  porous  dolomitic  limestone.  The  first  was 
thought  to  lie  immediately  below  the  Black  Shale,  the 
second  at  887  ft.,  and  the  third  at  1,037  ft.,  the  Silurian 
or  "blue  lime"  to  occur  at  1,057  ft.  The  driller's  log 
shows  the  following: 

TABLE  I.     DRILLER'S  LOG,  HUBERT  GRAHAM  WELL 

Feet 

Conductor,  through  limestone  slabs  and  clay,  set  at 43 

Blue  lime  to 75 

"Sharp"   lime   to 100 

Water   at 143 

Gray  lime  to 205 

Blue   lime    to 300 

Gas,   strong  in  sulphur,   at    jsn 

Set    Casting    at     300 

Hard   shales  to 395 

Gray  lime  to 425 

Four  feet  of  mud  at 439 

Good  drilling  to 495 

Little   gas   at 496 

Little  gas   at 544 

Softer    at 615 

Gray   slate    at 735 

Top  of  black  shale  at 74g 

Bottom   of  shale  at 833 

Show  of  oil  at 859 

Clay    at 935 

Harder  at    1.027 

Blue  lime  at   1,055 

From  a  cursory  examination  of  the  drillings  with 
the  ordinary  hand  glass,  the  data  given  in  Table  II  was 
obtained. 

That  the  anticipated  possible  oil-bearing  structure 
above  the  average  in  thickness  exists,  is  beyond  doubt, 
but  in  place  of  sands  or  porous  dolomite  a  greatly 
hardened  material  was  encountered. 

The  well  made  about  one  gallon  of  oil  per  twenty- 
four  hours.  The  rock  pressure,  although  not  deter- 
mined, is  evidently  very  high,  and  in  a  manner  accounts 
for  the  flowing  or  "blowing"  of  some  of  the  wells  in  the 
district  contiguous  to  Bowling  Green. 

Authentic  reports  of  wells  drilled  many  years  ago, 
as  well  as  a  number  drilled  in  more  recent  vears  w^hich 


have  been  allowed  to  stand  with  the  casing  and  tubing 
intact,  indicate  that  this  high  rock  pressure  is  responsi- 
ble for  the  flow,  the  amount  of  the  latter  being  in 
direct  proportion  to  the  amount  of  seep  through  the 
exceedingly  tight  dolomite.  Several  wells  which  have 
failed  to  yield  more  than  a  barrel  on  the  pump  are 
known  to  have  built  up  a  pressure  in  the  shut-off  tub- 
ing suflicient  to  eject  comparatively  large  quantities 
of  oil  when  released,  then  to  remain  dormant  for  several 
weeks  or  months,  and  subsequently  to  repeat  the 
"blow." 

TABLE    II.      LOG    OF    GRAHAM   WELL,    FROM    DRILLINGS 

.Samples  of  Feet 

Gray    crystalline    limestone,    strong    odor    of    sulphur 

and  petroleum    215  to  220 

Traces  of  petroleum    ("Rainbow") 220  to  225 

Slaty  blue-brown  limestone 225   to  230 

Brown    aerenaceous    limestone 235   to  240 

Gray   limestone,   massive 240  to  420 

Calcareous  clay,  nodules  of  chert 420  to  425 

Calcareous   clay    425  to  430 

Gray-blue  slaty  limestone 430  to  490 

Gray   talc,   stained   with   iron   oxide 490  to  495 

Slight  flow  of  gas 495  to  500 

Gray  crystalhne  limestone,  very  hard 500  to  510 

Hard  blue  limestone 510  to  550 

Gray   slaty    limestone 550  to  575 

Dark   gray  slaty  limestone 575  to  600 

Gray  limestone,  massive 600  to  O'O 

Gray  limestone,  slaty 620  to  651 

Light  gray  limestone,  massive,  slaty 651   to  679 

Light  gray  limestone,  shaly 679  to  '701 

Darker  gray,  shaly 701   to  726 

Green,    magnesian    (Dolomitic?) 7''6  to  747 

Penetrated    "black   shale"    (Devonian)     '  747   to  76.? 

Black    shale 753  ^^  SSS 

\\liite   magnesian   limestone    (Dolomitic) ...  ......     '  833  to  843 

Brown  hmestone:  showing  of  oil.      (This  is  the  true 

Coiniferous"  limestone  of  the  Devonian  series)..  843  to  859 

Brown   and   white  limestone 859   to  S7n 

White  limestone,  very  hard '. 870  to  885 

Showing  of  oil,  very  hard  (seven  hours  were  required 

to   drill   two   feet) 005   ,.  nn-. 

Very    hard    specks   of  pyrite.    chalcopvrite,    4 nd' ■pos- 
sibly   galena     "^  qm    tr,  qnfi 

Very    hard    gi-ay    limestone 906  to  922 

Talcy.   nodules  of  gray  limestone ! !  .' !  ."  ' '  '  9^9  to  935 

Gray    lime,    massive,    hard '  Q^q  to  1  n^n 

Bottomed  in  blue  limestone   (Silurian) '.■.■.■.■.'.■  '  1.050  to  LOSS 

The  shooting  of  any  of  the  wells  which  have  no 
porous  sands  is  of  little  or  no  avail.  Production  must 
be  secured  from  some  other  source,  and  there  is  no 
surface  indication  which  can  be  used  as  evidence  that 
a  porous  substructure  exists. 

Oil  secured  from  both  above  and  below  the  shale  in 
the  shallow  pools  about  fifteen  miles  to  the  east  is 
of  the  same  origin  as  that  secured  from  the  Graham 
farm,  but  carries  a  much  higher  sulphur  content.  That 
from  above  the  shale  is  from  the  deeper-seated  zone, 
crevices  due  to  faulting,  combined  with  high  rock  pres- 
sure, allowing  for  the  transposition  to  the  upper  strata. 

The  district  is  difficult  for  geological  work.  Sink 
holes,  vaiying  in  size  from  mere  pot-holes  to  those 
several  acres  in  extent,  are  abundant,  and  changes  in 
the  same  strata  in  comparatively  short  distances  make 
accurate  determinations  of  the  horizons  of  the  sub- 
strata difficult.  There  is  no  reason  to  doubt  the  exist- 
ence of  paying  pools,  but  many  dry  holes  may  be  drilled 
before  they  are  developed.  The  shallow  jjools  developed 
under  conditions  like  unto  those  to  the  east  do  not  as  a 
rule  prove  lasting,  and  the  more  promising  territorj' 
for  profitable  development  is  apparently  along  the  gen- 
eral dip  of  the  series,  to  the  west. 
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Counterweight  on  Dead  Line 

A  Time-Saving   Device  in  Rotary  Well-Drilling — Its 

Construction,  Operation  and  Advantages 

In  Decreasing  Wear  on  Threads 

Written  exclusively  for  Engineering  and  Mining  Journal 

SPEED  in  oil-well  drilling  is  usually  desired.  In  con- 
tracting, it  is  essential;  hence,  many  little  schemes 
are  devised  to  facilitate  the  work.  One  of  these  speed- 
ing-up devices,  used  extensively  on  rotarj'  rigs  in  the 
oil  fields,  is  a  counterweight  on  the  dead  end  of  the 
drilling  cable. 

Before  attaching  the  weight,  the  dead  end  of  the 
cable,  instead  of  being  attached  to  the  top  of  the 
traveling  block,  is  carried  over  to  the  front  right  corner 
of   the   derrick,    from   the   driller's   usual   station,   and 


COUNTERWEIGHT  ON  DEAD-LINE  OF  DRILLING  CABL/J] 

fastened  to  the  corner  of  the  derrick  foundation.  The 
counterweight  consists  usually  of  one  or  more  lengths 
of  casing  of  different  sizes  slipped  into  each  other,  so 
that  the  device  is  only  as  long  as  one  piece  of  casing. 
The  total  weight  is  varied  according  to  the  number  of 
lengths  of  drill  stem  to  be  "broken  down"  (removed 
from  the  well)  at  a  time.  When  "breaking  down"  in 
"triplets"  or  "fourbles"  (three  or  four  lengths  of  drill 
stem  together)  a  greater  weight  is  required  than  when 
"breaking  down"  in  "doubles."  Conversely,  less  weight 
is  required  with  a  triple  (six-fall)  block  than  with  a 
double  (four-fall)  block.  For  a  light  counterweight,  a 
length  of  4-in.  casing  may  be  used,  a  6-in.  is  heavier,  and 


a  4-in.  inside  a  6-in.  is  still  heavier  or  a  plug  may  be  put 
in  the  bottom  of  the  6-in.  casing  and  the  length  filled 
with  water. 

To  suspend  the  counterweight  of  casing,  a  hook- 
shaped  lug  is  attached  to  the  drilling  cable  by  a  wire- 
rope  clamp,  at  a  slightly  greater  height  above  the  der- 
rick floor  than  the  length  of  the  casing.  Then  a  bail 
of  wire  is  fastened  around  the  top  of  the  casing  and 
passed  over  the  hook.  With  this  suspension,  the  counter- 
weight can  be  readily  released  when  necessary. 

The  counterweight  serves  two  purposes:  It  speeds 
up  the  work  of  "coming  out"  of  the  well,  that  is,  remov- 
ing the  drill  stem,  for  it  picks  up  whatever  length  of 
drill  stem  is  being  unscrewed  the  moment  the  threads 
have  released.  The  length  then  needs  only  to  be  pushed 
to  one  side  and  stood  up  in  the  derrick,  whereas,  with- 
out the  counterweight,  the  engine  would  have  to  be 
thrown  into  gear  each  time  to  pick  up  the  drill  stem 
unscrewed,  and  considerable  time  would  thereby  be  lost. 
The  other  advantage  is  that  the  weight  of  the  drill 
stem  is  lifted  off  the  threads  at  the  joint  being  un- 
screwed, and  the  wear  on  the  threads  is  considerably 
decreased.  This  counterweight  device  increases  the 
rapidity  of  breaking  down  in  any  case,  but  especially 
where  tool  joints  are  used. 


Ancient  Shore  Lines  and  Oil  Pools 

IN  A  RECENT  article  in  Economic  Geology,  William 
F.  Jones  points  out  that  "Underlying  the  structural 
theory,  regardless  of  structural  type,  lies  the  postulate 
that  oil  migrates  considerable  distances;  up  the  dip  if 
water  be  present,  down  the  dip  of  water  be  absent;  in 
each  to  the  water  surface  or  until  further  migration  is 
impeded  by  the  pinching  out  of  the  sand,  closed  fault 
plane,  or  other  obstructions.  This  simple  process  of 
accumulation  undoubtedly  takes  place  where  conditions 
are  right  as  regards  size  of  pores  in  the  sand,  viscosity 
of  the  oil,  and  sufficient  dip  of  the  roof  of  the  porous 
bed.  Just  what  the  necessary  dip  is  for  any  set  of  con- 
ditions of  porosity  and  viscosity  is  unknown.  That 
there  is  a  limiting  angle  of  dip  is  evident,  and  this  point 
is  admitted  by  Clapp  in  the  structural  classification,  in 
that  there  is  inserted  what  is  called  subaclinal  struc- 
ture where  there  is  'too  slight  a  dip  to  fully  separate  the 
oil  and  gas  from  the  accompanying  water.'  " 

Mr.  Jones  proceeds  to  question  the  extent  of  lateral 
migration  of  oil  as  well  as  its  movement  up  the  dip,  and 
states  that  he  is  in  agreement  with  A.  W.  McCoy  that, 
"except  under  special  conditions,  there  is  no  wide  lat- 
eral migration  of  oil  in  the  process  of  its  accumulation," 
and  that  "oil  pools  have  only  slight  and  indirect  rela- 
tionship to  so-called  structures  such  as  terraces,  anti- 
clines, and  domes  in  regions  of  low  dip." 

He  goes  on  to  suggest  that  "there  is  a  great  deal  of 
evidence  to  show  that  the  individual  oil  pools  of  the 
Appalachian  and  the  Mid-Continent  regions  do  not  con- 
form in  general  to  structural  deformations,  nor  do  the 
pools  result  from  migration  due  to  dip  of  beds,  but 
bear  a  close  configuration  of  the  ancient  shore  lines  in 
each  case." 

Though  Mr.  Jones  limits  his  deductions  to  the  Penn- 
sylvania and  Oklahoma  regions,  they  are  suggestive 
enough  to  warrant  considerable  study  in  relation  to 
other  fields.  The  simple  anticlinal  theorj'  as  an  explan- 
ation of  oil  accumulations  in  regions  of  accentuated  dip 
has  served  the  purpose  of  directing  attention  to  struc- 
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ture.  The  cumulative  observations  from  many  fields 
bring  out  the  fact  that  structure  is  a  degree  element  and 
that  many  other  factors  must  be  taken  into  considera- 
tion. Whether  ancient  shore  lines  bear  an  important 
relationship  to  the  present  position  of  oil  pools  or  not 
is  an  interesting  conjecture.  Five  conclusions  are  se- 
lected from  Mr.  Jones'  summary,  and  they  raise  the 
question  as  to  how  far  they  may  apply  to  regions  other 
than  the  Pennsylvania  and  Oklahoma.    They  are: 

1.  The  oil  has  accumulated  in  near-by  porous  beds 
either  by  the  porous  bed  or  beds  being  in  direct  contact 
with  the  source  of  supply  or  by  fracturing,  as  suggested 
by  McCoy,  if  the  two  are  not  in  contact. 

2.  No  wide  lateral  movement  of  oil  has  taken  place, 
and    present   position    and    shape   of    oil   pools    closely 


One  of  the  features  in  connection  with  the  two  pipe 
lines  is  the  fact  that  both  will  be  equipped  with  the 
same  size  and  type  of  pumping  units  manufactured  by 
the  Worthington  Pump  &  Machinery  Co.  Owing  to 
the  great  number  of  units,  the  two  pipe  lines  and  their 
equipment  used  will  represent  a  high  standard  for 
pipe-line  practice,  which  will  undoubtedly  influence 
other  similar  constructions  for  some  time. 

The  pumps  are  of  a  comparatively  recent  design  for 
this  class  of  work,  being  of  the  forged-steel  fluid-end 
tjT)e,  with  outside  end-packed  plungers.  They  are 
all  5i  X  18  in.  horizontal  duplex  power-driven  machines, 
designed  to  have  a  capacity  of  9,000  bbl.  of  35  deg.  Be. 
oil  per  twenty-four  hours  when  operating  at  a  speed  of 
40  r.p.m.     The  pressure  against  which  the  pumps  will 


HEAVY-PRESSURE  PUMP  FOR  OIL  PIPE  LINES 


conform    to    the    underlying    or    overlying    source    of 
supply. 

3.  The  areas  of  supply  are  lagoonal  regions  close 
to  and  generally  parallel  with  the  coast  line  at  the  time 
of  deposition. 

4.  A  detailed  study  of  paleography  and  a  delinea- 
tion of  ancient  shore  lines  would  prove  of  considerable 
value  in  directing  the  major  drilling  developments. 

5.  There  may  be  extensive  areas  of  favorable  oil 
land  in  regions  condemned  at  present  because  of  the 
lack  of  so-called  favorable  structure. 


Pumps  for  Oil  Pipe  Lines 

The  White  Oil  Corporation  and  the  Sims  Petroleum 
Co.  propose  to  install  in  the  Southern  states  two  pipe 
lines,  each  approximately  300  miles  long.  The  pipe  line 
of  the  White  Oil  Corporation  is  in  Texas,  starting  in 
the  Ranger  field  and  ending  at  Texas  City.  The  pipe 
line  of  the  Sims  Petroleum  Co.  starts  in  the  Homer 
field,  Louisiana,  and  ends  between  Baton  Rouge  and 
New  Orleans.  Both  pipe  lines  are  to  be  used  as  the 
means  of  transportation  for  crude  oil  from  the  oil 
field  to  the  refinery  at  tidewater. 


operate  is  700  lb.  Each  of  the  pumps  is  connected  to  a 
150-hp.  Worthington  Snow  type  single-cylinder  four- 
cycle horizontal  Diesel  engine  through  a  single  reduction 
of  cast-steel  herringbone  gears  and  flexible  coupling. 
The  engines  operate  at  a  spaced  of  165  r.p.m.,  and  are 
equipped  with  speed-changing  governors  so  that  the 
speed  can  be  varied  when  required  down  to  120  r.p.m. 
This  changing  of  the  speed  of  the  engines  is  a  desirable 
feature,  in  order  to  prevent  an  increase  in  pipe-line 
pressure  above  the  700  lb.,  which  might  be  caused  by 
increased  friction  due  to  congealed  oil. 

In  the  design  of  the  pump,  many  of  the  difficulties 
of  the  pot-valve  form  of  construction  were  avoided  by 
cutting  the  oil-end  out  of  a  solid  block  of  forged  steel, 
thus  avoiding  joints  under  pressure  and  securing  a 
more  homogeneous  metal  in  the  walls  of  the  plunger 
chambers.  The  valves,  which  are  small,  are  of  the  ball 
tj-pe.  The  illustration  shows  a  slightly  larger  pump 
than  those  used  upon  both  pipe  lines. 

[According  to  our  correspondent  in  Texas,  the  con- 
struction of  several  oil  pipe  lines  there,  probably  in- 
cluding the  two  described  in  the  foregoing,  has  been 
postponed.  See  Engineering  and  Mining  Journal  of 
April  17,  1920,  p.  939.— Editor.] 
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News  From  the  Oil  Fields 


Oil  and  Gas  Leases  in  Alaska 
Liberal   Lease  Terms   Made — Oil   Pros- 
pectors Encouraged  by  Low 
Royalties 

Regulations  prescribing  the  royalties 
and  rentals  under  oil  and  gas  leases  in 
the  Territoi-y  of  Alaska,  Act  of  Feb.  25, 
1920,  have  been  issued  by  the  Depart- 
ment of  the  Interior.  The  act  recog- 
nized that  conditions  in  Alaska  warrant 
liberal  terms,  prospectors  being  given 
double  the  time  for  exploratory  opera- 
tions compared  to  that  granted  in  the 
States,  and  the  Secretary  is  authorized 
to  waive  the  payment  of  any  rental  or 
royalty  for  the  first  five  years  of  any 
lease.  Under  this  authority,  and  having 
in  view  the  harsher  conditions  attendant 
upon  prospecting  and  development  in 
the  remote  districts  where  oil  indica- 
tions are  found  in  the  territory,  the 
Secretary  has  adopted  a  more  liberal 
scale  of  royalties  and  rentals  than  those 
fixed  for  the  States.  The  rules  and 
regulations  issued  provide  that  upon 
leases  granted  under  Sec.  22  of  the  act, 
no  royalty  shall  be  paid  for  the  first 
five  years,  except  in  case  where  the  pro- 
ducing wells  yield  an  average  of  100 
bbl.  or  more  per  well  per  day,  in  which 
case  the  royalty  is  fixed  at  5  per  cent; 
for  the  second  five  years  after  date  of 
lease  the  royalty  is  fixed  at  5  per  cent, 
and  for  the  succeeding  ten  years  at  10 
per  cent. 

Upon  leases  granted  in  Alaska  under 
prospecting  permits,  Sec.  14  of  the  act, 
the  permittee  is  given  a  lease  for  one- 
fourth  of  the  area  of  the  permit  without 
royalty  for  the  first  five  years  and  will 
be  required  thereafter  to  pay  5  per  cent 
upon  all  oil  produced.  On  the  remain- 
ing lands  to  which  the  law  gives  him  a 
preference  right  he  is  not  required  to 
pay  royalty  for  the  first  five  years,  ex- 
cept in  those  cases  where  the  wells 
yield  an  average  of  100  bbl.  or  more  per 
well  per  day,  paying  in  that  case  5  per 
cent  royalty;  for  the  second  five  years  a 
royalty  of  5  per  cent  is  prescribed,  and 
for  the  succeeding  ten  years  a  royalty 
of  10  per  cent.  Where  the  wells  upon 
a  claim  average  less  than  10  bbl.  per 
well  per  day,  no  royalty  is  prescribed. 
Lessees  under  both  the  relief  and  pros- 
pecting sections  are  relieved  from  the 
payment  of  any  rental  during  the  first 
five  years  succeeding  date  of  lease. 
Thereafter,  they  will  be  required  to  pay 
a  rental  of  10c.  per  acre  per  year,  in 
advance,  rentals,  however,  to  be  credited 
upon  royalties  accruing  for  the  year. 
Rentals  on  gas,  if  any  be  produced,  are 
not  fixed,  but  will  be  prescribed  in  each 
lease  issued. 


Texas  Oil  Fields 

Notable    Well    at    Hull — E.vplosion    at 

Magnolia    Refinery  —  Meeting    of 

Crown  Oil  &  Refining  Co. 

The  "top  flow"  of  Gulf  Coast  wells  is 
usually  short-lived,  but  one  well  at 
Hull,  Liberty  County,  Tex.,  has  been 
making  a  remarkable  production.  This 
is  the  No.  2  Palmer  of  the  Texas  Co. 
It  was  brought  in  about  the  middle  of 
February,  and  up  to  the  end  of  March 
had  made  over  200,000  bbl.  It  is  still 
flowing  over  3,000  bbl.  daily. 

An  explosion  under  the  receiving  sta- 
tion of  the  Magnolia  refinery,  Beau- 
mont, on  the  night  of  April  9,  resulted 
in  the  instant  death  of  three  men,  the 
death  of  two  later  from  burns,  and  in 
the  serious  injury  of  one  man.  The 
men  were  working  under  the  building  on 
a  pipe  line  at  the  time  of  the  explosion. 
The  cause  is  not  known,  but  the  acci- 
dent is  thought  to  have  been  due  to 
an  accumulation  of  gas. 

At  a  recent  meeting  of  the  Crovim 
Oil  &  Refining  Co.,  Houston,  Tex.,  the 
following  officers  and  directors  were 
elected:  H.  B.  Moore,  president,  suc- 
ceeding G.  E.  Colvin;  H.  F.  Montgom- 
ery, vice-president  and  secretary,  suc- 
ceeding J.  W.  Colvin;  C.  E.  Robinson, 
treasurer;  directors,  H.  B.  Moore,  H.  F. 
Montgomery,  R.  R.  Kelly,  C.  E.  Robin- 
son, F.  W.  Parker,  R.  A.  Searle,  and  J. 
C.  Stribling.  Of  these,  H.  F.  Mont- 
gomery and  J.  C.  Stribling  are  the  only 
members  of  the  old  board,  the  retiring 
members  being  G.  E.  Colvin,  J.  W. 
Colvin,  P.  J.  White,  Thomas  White,  and 
R.  L.  Young.  J.  W.  Colvin  will  take 
charge  of  the  company's  export  busi- 
ness, with  office  in  New  York  City.  The 
Crown  refinery  is  handling  5,000  bbl. 
daily. 


In  February,  1920,  Mexico  exported 
to  the  United  States  4,9.39,912  bbl.  of 
crude  petroleum,  of  a  value  of  $2,- 
447,431,  as  against  3,655,547  bbl.,  of  a 
value  of  $1,799,489,  in  February,  1919. 


Huntley  Field,  Montana 

The  Huntley  field,  in  Yellowstone  and 
Big  Horn  counties,  Montana,  is  described 
in  U.  S.  Geological  Survey  Bulletin  711- 
G,  "Geology  and  Oil  and  Gas  Prospects 
of  the  Huntley  Field,  Montana,"  by  E. 
T.  Hancock.  It  is  in  reality  an  east- 
wai-d  extension  of  the  Lake  Basin  field, 
described  by  the  same  author  in  U.  S. 
Geological  Survey  Bulletin  No.  691-D. 
Rich  alluvial  deposits  and  gravel  ter- 
races border  the  Yellowstone,  while 
south  of  the  river  the  interstream  areas 
are  commonly  high  table  lands.  Sur- 
face rocks  include  strata  of  the  Colo- 
rado, Eagle,  Claggett,  Judith  River, 
Bearpaw,  Lance,  and  Fort  Union  forma- 
tions, with  later  gravels  and  alluvium. 

The  long  narrow  zone  of  faults  ex- 
tending across  the  Lake  Basin  field 
was  observed  to  continue  eastward 
across  the  Huntley  field,  demonstrating 
a  belt  almost  100  miles  in  length.  Some 
structural  features  favorable  for  oil  are 
pointed  out. 


Mexican  Petroleum  Production 

Daily    Output — Drilling    by     .\merican 

Companies  in  Tepetate,  Chinampa, 

and  Amatlan 

On  Nov.  1,  1919,  according  to  "Com- 
merce Reports,"  305  wells  were  actually 
producing  in  Mexico,  the  daily  produc- 
tion from  which  is  estimated  to  be 
317,000  cu.m.,  or  approximately  2,- 
000,000  bbl.  as  a  maximum  and  1,000,000 
bbl.  on  the  basis  of  steady  production. 

Although  the  Mexican  Government 
was  obliged  to  suspend  the  drilling  of 
fifteen  wells  which  had  been  begun  by 
American  companies  which  did  not  see 
fit  to  respect  the  dispositions  of  the 
law,  the  recent  decree  of  the  president 
authorizing  issuance  of  permits  to  drill 
new  wells  has  already  been  taken  ad- 
vantage of  by  many  American  com- 
panies. The  greatest  activity  will  be 
in  the  regions  of  Tepetate,  Chinampa, 
and  Amatlan,  where  the  petroleum 
fields  are  divided  into  many  small  hold- 
ings, and  where,  as  a  result,  competi- 
tion is  keen  among  the  diff'erent  oper- 
ators. As  it  is  feared  that  salt  water 
will  continue  to  appear  in  the  petro- 
leum deposits  in  that  section,  it  is  likely 
that  the  companies  will  lose  no  time  in 
exploiting  this  region,  which  is  said  to 
be  one  of  the  richest  in  the  Mexican  oil 
fields. 


British   Oil   Interests  in 
Western  Canada 

The  Anglo-Dominion  Petroleum  Co. 
will  this  year  begin  operations  on  a 
large  scale  on  the  Athabasca  River, 
Manitoba.  The  company,  which  is 
financed  by  important  British  oil  inter- 
ests, has  an  initial  capital  of  $500,000. 
which  will  be  increased  to  $25,000,000 
in  August,  the  funds  being  already  sub- 
scribed and  held  by  British  banks. 
A.  S.  A.  Coyne,  managing  director  and 
Canadian  financial  commissioner  of  the 
company,  is  now  in  Winnipeg. 

Eleven  geologists  in  the  service  of 
the  company,  headed  by  H.  Sligand, 
F.  G.  S.,  and  J.  Romanes,  are  examining 
the  sites  selected  by  Mr.  Coyne  for 
thirty  wells  which  are  to  be  sunk  in 
September.  It  is  expected  that  the  av- 
erage daily  yield  of  these  wells  will  be 
between  5,000  and  10,000  bbl.  It  is 
stated  that  one  well  at  House  River,  in 
the  Athabasca  River  district,  spouted 
500  bbl.  in  seven  minutes  on  Oct.  18 
last.  Piping  valued  at  $1,000,000  and 
thirty  drilling  outfits  are  held  hy  the 
company  under  option  and  will  be  for- 
warded to  Canada  in  time  for  the  com- 
mencement of  operation  in  September. 


According  to  "Commerce  Reports," 
the  Australian  Commonwealth  has  re- 
cently  off'ered  $48,665  to  be  paid  for  the 
discovery  in  Australia  of  petroleum  in 
commercial  quantities. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND  REPORTS 


Shall  Aliens  Own  American  Min- 
erals and  We  Be  Denied 
Foreign  Holdings'/ 
Mining    and    Metallurgical    Society    of 
America  Members  To  Vote  on  This 
Important  Question  by   Means 
of  Postal  Ballot 

Members  of  the  Mining  and  Metal- 
lurgical Society  of  America  are  ex- 
pressing by  postal  ballot  their  stand 
on  the  following  resolution  which  the 
society's   council   is   sending  out: 

"Resolved — That  the  Mining  and 
Metallurgical  Society  of  America  here- 
with petitions  the  Congress  of  the 
United  States  to  safeguard  the  rights 
and  interests  of  American  investors, 
whether  actual  or  prospective,  in  for- 
eign mineral  industries,  by  providing 
by  statute  that  no  citizen  or  subject 
01  any  country  which  requires  by  law, 
regulation,  or  otherwise  any  stipula- 
tion in  any  contract,  lease,  sale,  or  other 
agreement,  relating  to  mines  or  min- 
erals, including  petroleum,  in  the  said 
country  or  its  possessions  or  depen- 
dencies, which  prevents  or  prohibits 
American  citizens  because  of  their 
nationality,  from  being  shareholdei-s, 
or  which  limits  the  number  of  shares 
which  may  be  held  by  American  citi- 
zens in  such  undertakings,  or  which, 
because  of  nationality,  places  restric- 
tions on  American  citizens  holding  any 
position  in  the  company  or  on  the 
board  of  directors  or  similar  control 
body,  shall  be  permitted  to  hold  either 
directly  or  indirectly  any  right,  title,  or 
interest,  in  any  mine  or  mineral  deposit, 
including  petroleum,  in  the  United 
States  or  any  of  its  dependencies,  or 
to  act  on  the  board  or  in  any  manage- 
rial capacity  whatsoever  in  connection 
with  any  company  having  any  right, 
title,  or  interest  whatsoever  in  mines 
01  minerals  in  the  United  States  or  its 
dependencies,  so  long  as  the  restric- 
tions before  mentioned  shall  remain  in 
force  in  any  law  or  regulation  or  in 
any  contract,  lease,  or  other  agreement 
to  which  the  government  of  the  for- 
eign country  or  any  of  its  officials  or 
representatives  is  a  party;  and  be  it 
further, 

"Resolved,  that  no  alien  company 
which  by  its  articles  of  incorporation  or 
association,  statutes,  by-laws,  or  in 
any  other  similar  manner  prohibits 
American  citizens,  because  of  their 
nationality,  from  being  shareholders, 
or  which  limits  the  number  of  shares 
which  may  be  held  by  American  citi- 
zens, or  prohibits  American  citizens 
from  holding  any  position  on  the  board 
of  directors  in  the  company,  shall  be 
permitted  to  hold  either  directly  or  in- 
directly any  right,  title,  or  interest  in 
any  mine  or  mineral  deposit,  including 
petroleum,  in  any  part  of  the  United 
States  or  its  dependencies." 


A.  A.  A.  S.  Members  Organize  a 
Southwestern  Division 

On  April  10  a  number  of  scientists 
and  engineers  met  at  Tucson,  Ariz.,  for 
the  purpose  of  organizing  a  Southwest- 
ern Division  of  the  American  Associa- 
tion for  the  Advancement  of  Science. 
Prof.  E.  L.  Hewitt,  of  Santa  Fe,  New 
Mexico,  was  elected  president;  Dr.  E. 
C.  Prentiss  of  El  Paso,  Texas,  vice- 
president  and  chairman  of  the  execu- 
tive committee;  Dr.  A.  E.  Douglas  of 
Tucson,  secretary-treasurer.  The  dele- 
gates were  Dr.  D.  T.  MacDougal  of 
Tucson,  Dr.  E.  C.  Prentiss  of  El  Paso, 
R.  S.  Trumbull  of  El  Paso,  Dr.  D.  J. 
Clark  of  Albuquerque;  A.  L.  Flagg, 
mining  engineer,  of  Phoenix;  Dr.  C.  T. 
Vorhies  of  Tucson  and  Dr.  A.  E.  Doug- 
las of  Tucson.  The  foregoing  dele- 
gates with  Arthur  Notman,  mining  engi- 
neer, of  Bisbee,  Ariz.,  and  Fabian  Gar- 
cia of  Mesilla  Park,  N.  M.,  were  chosen 
as  members  of  the  executive  committee. 


New  York  Electrical  Society 
Addressed  by  M.  A.  Whiting 

The  New  York  Electrical  Society 
held  its  April  meeting  on  the  21st  of 
that  month.  The  paper  of  the  even- 
ing was  by  Max  A.  Whiting,  of  the 
power  and  engineering  department  of 
the  General  Electric  Co.,  Schenectady, 
N.  Y.  Mr.  Whiting  spoke  on  "Electric- 
ity in  the  Production  of  Iron  and 
Steel,"  tracing  the  iron  from  its  state 
as  raw  ore  entering  the  mills,  through 
smelter  and  fabricating  plants  to  the 
principal  finished  products.  Steel  mill 
machinery  was  discussed,  and  the  man- 
ner of  using  electric  drive  in  operating 
the  various  types  was  shown  by  il- 
liistrations. 


Swedish  Engineers  Urged  To  Take 

More  Active  Part  in  Public 

Affairs 

At  the  meeting  of  the  Swedish  Tech- 
nological Association,  held  at  Stock- 
holm on  March  23  last,  the  chairman 
referred  to  the  disordered  condition  of 
affairs  abroad  and  the  general  desire 
for  a  lasting  peace.  He  warned  engi- 
neers against  continuing  in  the  old  ruts 
of  their  profession,  pointing  out  that  a 
new  era  had  dawned  and  that  they 
must  lay  out  new  roads  of  endeavor, 
and  that,  above  all,  it  was  necessary 
for  engineers  to  keep  their  own  ranks 
closed  up  and  maintain  mutual  loyalty. 
The  chairman  said  that  in  all  lines  the 
modem  tendency  is  toward  mass  pro- 
duction, and  that  in  this  respect  the 
engineers  also  must  give  of  their  best 
for  the  general  good  of  their  common 
country.  The  Crown  Prince  of  Sweden 
attended  this  meeting. 


Engineers  in  New  York  May  Pre- 
pare Legal  Contracts  for 
Their  Work 

The  New  York  Court  of  Appeals  re- 
cently handed  down  an  opinion 
by  Justice  F.  E.  Crane  of  that  court, 
which  seemed  to  restrict  the  draw- 
ing of  legal  documents  to  persons 
possessing  the  right  to  practice  law. 
This  raised  the  question  in  the  minds 
of  some  engineei-s  as  to  whether  en- 
gineers and  architects  could  continue, 
in  New  York  State,  to  prepare  con- 
tracts and  certain  other  legal  or  semi- 
legal documents,  as  has  been  their 
practice  heretofore.  The  American 
Society  of  Mechanical  Engineers  ap- 
pealed to  Engineering  Council,  which 
referred  the  question  to  Parker  & 
Aaron,  of  New  York  City.  These  legal 
authorities  replied  on  April  15,  1920,  to 
the  effect  that  "while  an  individual  who 
is  not  admitted  to  practice  must  not 
assume  the  character  of  an  attomey- 
at-law,"  there  is  nothing  to  prevent  a 
layman  as  such  from  dravifing  a  simple 
instrument.     They  conclude  as  follows: 

"Engineers  having  special  knowledge 
of  the  engineering  work  required  and 
the  professional  skill  enabling  them  to 
express  it,  are  not  precluded  as  an 
incident  in  the  practice  of  their  pro- 
fession from  preparing  'contracts  for 
engineering  work  as  has  been  the  com- 
mon practice  for  years.'  By  so  doing 
they  are  not  holding  themselves  out 
as  practicing  law  and  are  not  practic- 
ing  law."  

British  Non-Ferrous  Metals 

Research  Association 

Organized 

The  scheme  for  industrial  research 
formulated  by  the  Imperial  British 
Government  has  crystallized  into  the 
policy  of  encouraging  each  industry  to 
organize  for  itself  an  association  which 
should  establish  information  bureaus 
and  direct  and  control  all  research  and 
experimental  work  affecting  the  wel- 
fare of  that  industry.  These  Research 
Associations,  as  they  are  called,  are 
limited-liability  companies,  working 
without  profit,  and  with  a  nominal 
guarantee  from  their  members,  in  place 
of  shares. 

The  British  Non-Ferrous  Metals 
Research  Association,  which  has  just 
perfected  its  organization,  includes  in  its 
province  all  the  non-ferrous  metal  in- 
dustries of  Great  Britain.  Its  objects 
are  (1)  to  spread  technical  and  scien- 
tific information  among  its  members; 
(2)  to  conduct  pure  scientific  research 
after  new  knowledge;  (3)  to  conduct 
industrial  research  in  order  to  learn 
how  to  utilize  the  results  of  pure  scien- 
tific research.  The  annual  subscrip- 
tions run  fi-om  £25  to  £200. 
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Court  Decisions  in  Mining  Cases 


By     Wellington     Gustin 


Tri-Bullion  Smelting  &  Develop- 
ment Co.  in  N.  Y.  Court 
of  Appeals 
>ViIey   Treasurer   Uses    Novel    Methods 
To  Get  Mining  Company's  Money — 
Responsibility    of    the    Direc- 
tors— AVhere  Bank  Is  Not 
Liable   for    Loss 

In  the  case  of  the  Tri-Bullion  Smelt- 
ing &  Development  Co.  against  Curtis 
and  others  of  its  former  directors,  now 
before  the  New  York  Court  of  Appeals, 
a  motion  had  been  made  upon  the 
ground  that  the  court  has  no  jurisdic- 
tion to  entertain  the  appeal  and  upon 
the  further  ground  that  no  undertak- 
ing had  been  filed,  as  required,  with 
the  second  notice  of  appeal.  The  court 
granted  such  motion,  unless  within  ten 
days  the  directors  file  and  serve  the 
undertaking  necessary  to  perfect  the 
appeal  under  the  second  notice. 

The  company  was  an  Arizona  cor- 
poration and  carried  on  mining  opera- 
tions at  two  different  points,  one  at 
mines  known  as  the  "Kelly  Group,"  at 
Kelly,  N.  M.,  and  the  other  at  mines 
known  as  the  "Nitt  Group,"  at  Kelly, 
N.  M.,  a  distance  of  three-quarters  of 
a  mile  from  the  Kelly  group.  The 
company  also  owned  two  other  mining 
projects,  one  in  Montana  and  the  other 
m  Arizona,  but  these  do  not  appear 
to  have  been  developed  or  productive. 
In  the  latter  part  of  1912,  the  mines 
were  running  at  a  loss,  and  operations 
were  discontinued  in  both  the  Kelly 
and  Nitt  groups  in  May  or  June,  1913. 

The  company  employed  a  general 
manager  at  its  base  of  operations,  who 
O.  K.  d  vouchers  and  made  expendi- 
tures at  the  mines,  but  a  business  of- 
fice was  maintained  in  New  York  City 
and  occupied  by  the  president  and  the 
treasurer.  The  treasurer  began  to  se- 
cure the  company's  money  bv  the  man- 
ipulation of  checks,  and  from  Februarv- 
21,  1913,  to  March  10,  191.5,  the  aggre- 
gate sum  of  $31,776.67,  made  up  of 
twenty-seven  different  items,  was  mis- 
appropriated by  the  defaulting  trea- 
surer, Harry  J.  Clark. 

Clark  apparently  had  two  methods 
in  appropriating  the  company's  money 
to  his  own  use,  said  the  Appellate 
Division  of  the  N.  Y.  Supreme  Court. 
One  of  the  methods,  by  which  seventeen 
withdrawals  were  made  from  the  com- 
pany's depository  banks,  was  to  pre- 
pare a  check,  payable  either  to  bearer 
or  to  cash,  and  send  it  by  the  stenog- 
rapher to  the  bank  to  be  cashed. 
Clark  then  evidently  drew  correspond- 
ing checks,  of  even  date  with  those 
used  in  withdrawing  the  money,  pay- 
able to  fictitious  persons  at  "distant 
points.  As  soon  as  the  canceled  check, 
upon  which  money  was  actually  paid 
to  bearer,  or  to  cash,  or  in  whatever 
way  he  was  able  to  get  money  from  the 


bank,  was  retumed,  the  check  thus  used 
was  destroyed,  and  the  check  of  even 
date  and  amount,  drawn  to  a  fictitious 
payee  and  duly  camouflaged  with  the 
indorsement  of  the  payee  and  banking 
institutions  through  which  the  check 
had  apparently  passed  until  returned 
t )  the  company's  office,  was  substituted. 
These  fraudulent  vouchers  were,  of 
course,  to  be  exhibited  to  the  company's 
directors  or  auditors,  if  called  for. 
The  other  methods  practiced  in  the 
twelve  remaining  items  of  peculation 
was  somewhat  different.  The  cancelled 
checks  were  shown  to  have  been  paid 
bj  the  depository  bank,  but  after  they 
were  paid  they  had  been  altered,  by 
erasing  the  name  of  the  payee,  in  the 
place  of  which  had  been  typewTitten 
the  name  of  a  fictitious  payee,  and  the 
same  camouflage  as  to  endorsements  by 
the  payee  and  the  various  banks  was 
placed  upon  the  back  of  each  check. 
During  its  activities  the  expendi- 
tures of  the  company  were  chiefly  at 
its  mines  in  Arizona.  The  fraudulent 
transactions  were  covered  by  with- 
drawals purported  to  be  made  in  pay- 
ment of  current  expenses. 

All  bills  for  expenses  of  operation 
were  required  to  be  approved  by  the 
company's  general  manager  before 
payment.  So  the  treasurer  prepared 
bills  for  the  items  covered  by  the  spu- 
rious checks,  in  the  names  of  the  ficti- 
tious payees;  forged  the  signature  of 
the  manager,  approving  said  bills,  and 
filed  the  same  among  the  company's 
papers.  In  the  company's  books  of 
account  fictitious  entries  were  made. 

This  system  entirely  escaped  detec- 
tion by  the  board  of  directors,  and  the 
legal  action  was  brought  by  the  cor- 
poration to  recover  from  the  directors, 
and  a  judgment  was  entered  against 
the  directors,  based  upon  their  negli- 
gence. 

As  for  the  banks,  the  court  said  that 
though  they  may  primarily  pay  and 
charge  to  the  depositor  only  such  sums 
as  are  duly  authorized  by  the  latter, 
i:  the  depositor  is  guilty  of  negligence, 
which  contributed  to  such  payments, 
and  the  bank  itself  has  been  free  from 
negligence,  the  bank  may  be  relieved 
from  liability. 

.A.gain,  if  the  president  and  directors 
of  the  company  furnished  the  treasurer 
a  quantity  of  checks  countersigned  in 
blank,  and  permitted  him  to  fill  out  and 
use  the  same  as  the  business  of  the 
corporation  required,  they  were  grossly 
negligent,  and  are  responsible  for  loss 
resulting  therefrom.  And  the  court 
held,  further,  that  the  directors  were 
cleariy  negligent  in  failing  to  hold 
meetings  of  the  board,  as  required  by 
the  bylaws,  and  in  failing  to  obtain 
from  their  treasurer,  who  has  misap- 
propriated moneys  of  the  company,  a 
statement  at  each  meeting  of  the  finan- 
cial condition  of  the  corporation. 


Fraud  Vitiates  Leases 

Misrepresentations  in  Securing  Oil  and 
Mineral  Rights  Justified  Cancella- 
tion in  a  Court  of  Equity 

In  an  action  brought  by  certain  les- 
sors to  cancel  oil  and  mineral  leases, 
the  Supreme  Court  of  Oklahoma  has 
held  the  facts  sufficient  to  justify  can- 
cellation on  the  ground  of  fraud  by 
the  lessee  in  procuring  the  leases.  It 
appears  the  lessee  was  procuring  leases 
in  and  about  Newkirk  and  Ponca  City, 
and  about  the  time  oil  was  struck  by 
operators  on  the  Thompson  farm,  in  the 
vicinity,  he  made  a  trip  to  see  the 
lessors  in  McPherson,  Kan.,  who  owned 
valuable  lands  near  the  Thompson  well. 
Lessors  did  not  know  oil  had  been  found 
in  the  Thompson  well,  and  the  lower 
court  found  that  lessee  told  them  the 
well  was  dry.  Lessee  thus  secured  the 
leases,  and  when  lessors  found  the  well 
was  not  dry,  they  brought  this  action 
to  cancel  the  leases. 

The  lessee  contended  he  knew  noth- 
ing of  the  discovery  of  oil  at  the  time 
he  secm-ed  the  leases,  and  was  con- 
vinced the  well  would  be  dry,  and  that 
he  gave  lessees  only  his  opinion  in  the 
matter.  He  had  not  visited  t-.;  Thomp- 
son drilling  for  two  weeks  before  he 
procured  the  leases,  and  he  maintained 
that  all  indications  were  that  the  hole 
would  be  dry. 

The  fraud  complained  of  consisted  in 
the  representations  that  the  well  was 
a  dry  hole,  with  knowledge  that  the 
contrary  was  true.  The  trial  court  de- 
cided against  the  lessee,  and  ordered 
the  leases  cancelled,  although  there  was 
a  sharp  conflict  in  the  testimony  of  both 
sides. 

On  the  question  of  fraud  the  court 
quoted  Black  on  "Rescission  and  Can- 
cellation": "Fraud  is  said  to  be  a  gen- 
eric term,  which  embraces  all  the  multi- 
farious means  which  human  ingenuity 
can  devise,  and  are  resorted  to  by  one 
individual  to  get  an  advantage  over 
another  by  false  suggestions  or  by  the 
suppression  of  the  truth.  No  definite 
and  invariable  rule  can  be  laid  down 
as  a  general  proposition  defining  fraud, 
as  it  includes  all  surprise,  trick,  cun- 
ning, dissembling,  and  any  unfair  way 
by  which  another  is  cheated.  The  only 
boundaries  defining  it  are  those  which 
limit  human  knavery." 

Again,  the  court  said  that  in  cases 
of  purely  equitable  cognizance  the  judg- 
ment of  the  trial  court  upon  the  facts 
will  not  be  disturbed  on  appeal,  unless 
it  appears  that  the  judgment  rendered 
is  clearly  against  the  weight  of  the 
evidence.  And  after  examining  the 
record  it  could  not  say  the  judgment 
rendered  by  the  trial  court  was  against 
the  clear  weight  of  the  evidence.  "There- 
fore, the  oil  leases  in  controversy  were 
ordered  cancelled. 
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Leading  Events 


Situation  at  Butte  Becoming 
Normal 

Hoisting-    Resumed  —  Federal    Troops 

Patrolling   Roads  to  Mines — Metal 

Crafts  and  Engineers  Refuse 

To   Strike 

The  mining  situation  in  the  Butte  dis- 
trict is  rapidly  becoming  normal.  Hoist- 
ing of  ore  has  been  resumed  and  condi- 
tions within  a  few  days  will  be  the  same 
as  before,  mine  managers  believe. 
United  States  troops,  who  were  sent  to 
the  scene  at  the  request  of  the  Gover- 
nor, are  patrolling  the  thoroughfares 
leading  to  the  mines  and  the  miners  are 
ifturning  to  worli  in  steadily  increasing 
numbers.  The  shooting  of  fifteen  I.  W. 
W.  on  April  21,  one  of  whom  is  dead 
and  two  more  in  critical  conditioi,  has 
had  a  sobering  effect  upon  the  members 
of  this  organization  and  the  clubbing  of 
120  more  on  the  following  day  no  doubt 
converted  some  of  the  I.  W.W.  to  be- 
lieve that  Butte  is  growing  too  hot  for 
them  and  many  are  leaving.  Picketing 
ceased  the  morning  following  the  shoot- 
ing. 

The  metal  crafts  voted  not  to  join  the 
strike  and  the  engineers  refused  even 
to  take  a  strike  vote.  The  strike  was 
unpopular  from  the  first  and  was  de- 
clared by  the  I.  W.  W.  ith  the  idea  of 
attempting  to  start  a  movement  for  rev- 
olution, the  foreign  women  wearing  red 
ribbons. 

Tonopah  Wobblies  Out  Again 
and  Back  Again 

Seventy  Per  Cent  Obey  Call  But  Many 

Return    When    Strike    Is    Declared 

Off — No  Demands  Made 

The  "wobbly"  element  at  Tonopah 
and  Divide  called  a  walkout  of  miners 
in  these  districts  of  Nevada  on  April 
22  without  presenting  any  demands. 
About  70  per  cent  responded.  All 
craftsmen  remained  at  work.  Two 
days  later  on  April  24  the  leaders  de- 
clared the  strike  off  and  many  of  the 
men  returned.  About  50  per  cent  of 
the  normal  number  reported  for  work 
at  the  mines  on   Monday,  April  26. 

No  demands  were  made  and  most  of 
the  men  appeared  ignorant  of  why  they 
were  called  out.  Although  seemingly 
satisfied  with  their  jobs  they  were  ap- 
parently willing  to  quit  work  upon  in- 
structions from  their  leaders.  No  con- 
cessions were  granted  by  the  com- 
panies. 

A  general  strike  was  called  in  the 
Tonopah  and  Divide  districts  on  August 
17,  1919,  whicli  lasted  until  Oct.  4.  It 
failed,  the  $1  increase  in  wages  asked 
being  refused.  A  working  agreement 
was  issued  Nov.  10  by  the  companies. 


Minerals  Separation  Hearings  Before  Federal  Trade 
Commission  Opened  in  New  York 

John  Ballot  and  Dr.  S.  Gregory  Testify  How  Infringers  of  Patents 

"Atone"  and  Are  "Shriven" — Reticent  About  Profits 

— Flotation  Jolly  Simple,  Says  Gregory 


The  hearings  in  the  Federal  Trade 
Commission's  proceeding  against  Min- 
erals Separation,  Ltd.,  Minerals  Sepa- 
l-ation  North  American  Corporation, 
Beer,  Sondheimer  &  Co.,  and  other 
respondents,  whom  the  commission  has 
charged  with  suppressing  competition 
by  an  oppressive  system  of  license 
agreements  with  mining  companies 
throughout  the  United  States,  began  in 
New  York  on  April  7  and  continued 
through  April  16. 

John  Ballot,  the  first  witness,  testi- 
fied that  he  is  a  British  subject  residing 
in  the  United  States,  and  has  oeen  con- 
nected with  the  various  Minerals  Sepa- 
ration companies  from  the  beginning. 
Mr.  Ballot  is  chairman  of  the  three 
British  Minerals  Separation  companies 
and  is  president  of  the  Minerals  Sepa- 
ration North  American  Corporation. 

Minerals  Separation,  Ltd.,  the  parent 
company,  was  organized  in  London  in 
1903  for  the  purpose  of  developing  pro- 
cesses of  ore  concentration.  This  was 
two  years  prior  to  the  investigation  of 
the  flotation  process  in  the  laboratories 
of  Sulman,  Picard  and  Ballot.  In  1910, 
it  was  decided  to  exploit  the  patents  ob- 
tained for  this  process  in  the  United 
States,  and  accordingly  Minerals  Sepa- 
ration American  Syndicate,  Ltd.,  was 
organized  in  London  with  a  capital  of 
£52,500.  This  corporation  acquired  the 
American  rights  to  flotation  patents, 
and  worked  in  conjunction  with  Beer, 
Sondheimer  &  Co.,  who  became  its 
American  agents  in  1911. 

Beer,  Sondheimer  &  Co.  was  a  Ger- 
man firm,  with  its  principal  office  at 
Frankfort,  Germany,  and  one  of  the 
Sondheimers  was  a  director  in  the 
American  Syndicate.  The  German  firm 
was  also  one  of  the  three  stockholders 
of  the  American  Syndicate,  the  other 
two  being  Minerals  Separation,  Ltd., 
and  Lazard  Brothers  of  London.  Benno 
Elkan  and  Otto  Frohnknecht  were  the 
local  representatives  of  Beer,  Sond- 
heimer &  Co.  in  New  York. 

In  1913,  need  for  additional  capital 
was.  felt  in  connection  with  the  Amer- 
ican venture,  and  accordingly  Minerals 
Separation  American  Syndicate  (1913), 
Ltd.,  was  organized  with  a  capital  of 
£250.000,  taking  over  all  the  business  of 
the  first  American  Syndicate  At  the 
outbreak  of  war.  Beer,  Sondheimer  & 
Co.,  of  Frankfort,  owned  32,615  shares 
in  this  (1913)  syndicate.  Its  principal 
stockholders,  in  September,  1916,  were 
Beer,  Sondheimer  &  Co.,  of  Frankfort, 


Elkan  and  Frohnknecht  of  Beer,  Sond- 
heimer &  Co.'s  New  York  office,  Lazard 
Brothers,  of  London,  and  the  parent 
company.  By  that  time,  the  Public 
Trustee  of  Great  Britain  had  inter- 
vened and  seized  the  stock  interest  of 
Beei-,  Sondheimer  &  Co.,  of  Frankfort. 

War-Time  Rearrangements  in 
Minerals  Separation 

At  the  outbreak  of  the  war.  Min- 
erals Separation  American  Syndicate 
(1913),  Ltd.,  found  itself  a  British  com- 
pany represented  in  the  United  States 
by  Beer,  Sondheimer  &  Co.,  an  enemy 
German  firm.  English  counsel.  Sir 
Frederick  Smith,  now  Lord  Chancellor 
of  England,  advised  that  continuance  of 
any  agency  relations  with  the  New 
York  representatives  of  Beer,  Sond- 
heimer &  Co.  was  very  dubious,  but  the 
problem  was  taken  up  with  British 
authorities  in  connection  with  the 
"Trading  with  the  Enemy  Act,"  and 
after  the  agency  agreement  with  Beer, 
Sondheimer  &  Co.  had  been  changed  in 
several  respects  in  deference  to  British 
regulations,  exclusive  agency  relations 
with  Elkan  and  Frohnknecht,  the  New 
York  representatives  of  Beer,  Sond- 
heimer &  Co.,  were  continued  until  the 
latter  part  of  1916.  Later,  in  1916,  17,- 
500  shares  of  (1913)  Syndicate  stock 
wei-e  issued  to  Elkan  and  Frohnknecht 
in  commutation  of  their  exclusive 
agency  commissions,  past  and  future. 

In  1916,  for  the  purpose  of  obtaining 
the  advantages  of  American  status,  it 
was  deemed  advisable  to  have  the 
American  business  conducted  by  an 
American  corporation,  and  to  this  end 
Minerals  Separation  North  American 
Corporation  was  incorporated  on  Dec. 
7,  1916,  under  the  laws  of  Maryland. 
The  new  corporation  rented  part  of 
Beer,  Sondheimer  &  Co.'s  office  at  61 
Broadway,  New  York,  and  acquired  all 
the  American  rights  and  took  over  all 
the  Minerals  Separation  business  here- 
tofore transacted  by  Beer,  Sondheimer 
&  Co.  and  the  American  Syndicate. 
Part  of  the  arrangement  was  that  El- 
kan and  Frohnknecht  should  acquire 
35,000  voting  trust  certificates  in  the 
new  company,  and  becon-e  its  "general 
agents,"  which  voting  trust  certificates 
and  all  dividends  thereon  should  be  held 
for  their  benefit  by  the  Guaranty  Trust 
Co.,  of  New  York,  and  delivered  over  to 
them  only  after  the  close  of  the  war. 
Elkan  and  Frohnknecht,  meanwhile,  had 
taken    steps   to   become   American   citi- 
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zens.  This  arrangement  regarding 
Elkan  and  Frohnknecht's  voting  trust 
certificates  was  upset,  however,  when 
the  Alien  Property  Custodian  in  Wash- 
ington, after  prolonged  investigation, 
seized  these  certificates  on  the  ground 
that  Elkan  and  Frohnknecht  had  ac- 
quired them  actually  in  behalf  of  Beer, 
Sondheimer  &  Co.,  of  Frankfort.  The 
Alien  Property  Custodian  also  seized 
65,230  more  voting  tinst  certificates 
representing  the  interest  of  Beer,  Sond- 
heimer &  Co.  of  Frankfort,  through 
the  latter's  ownership  of  32,615  shares 
in  the  (1913)  American  Syndicate,  so 
that  over  100,000  voting  tnast  certifi- 
cates have  now  been  taken  over  by  the 
Alien  Property  Custodian  as  having 
been  German  controlled. 

How  American  Mining  Interests 

Make  "Atonement"  and  Are 

"Shriven" 

The  schedule  of  royalty  rates  put  out 
by  the  Minerals  Separation  North 
American  Corporation  was  introduced 
in  evidence.  It  showed  four  methods 
for  computing  royalties:  Percentage, 
unitage,  tonnage,  or  a  flat  rate,  and 
great  stress  was  laid  by  Mr.  Ballot 
upon  the  fact  that  the  licensee  was  per- 
mitted to  choose  any  of  these  methods 
that  might  suit  him,  though  Dr. 
Gregory  later  testified  that  as  a  matter 
of  fact  all  of  these  royalty  rates  worked 
out  practically  to  the  same  result.  "Out 
of  every  dollar's  worth  saved,"  Dr. 
Gregory  testified,  "we  ought  to  get 
something  in  the  neighboi'hood  of,  say, 
ten  cents  to  satisfy  our  own  end,  and 
we  framed  our  royalty  to  suit  that. 
All  those  various  schedules  really 
amount  to  that." 

Mr.  Ballot  estimated  that  there  were 
120  licensees  under  the  Minerals  Sepa- 
ration patents  treating  about  28,000,000 
tons  of  ore  annually,  and  about  500  in- 
fringers treating  about  40,000,000  tons 
of  ore  annually.  During  the  war,  ac- 
cording to  Mr.  Ballot,  Minerals  Separa- 
tion refrained  from  prosecuting  any  in- 
fringers in  order  to  permit  the  great- 
est possible  production  of  metal  for 
America  and  her  allies.  Now,  however, 
the  Minerals  Separation  policy  is  to 
settle  with  infringers  upon  payment  of 
double  the  usual  royalties  during  the 
period  of  infringement  and  then  to  issue 
a  license  at  regular  rates.  "If  I  am  an 
infringer,  and  want  to  atone  for  my 
past  misdeeds,  and  agree  to  pay  double 
the  amount  of  this  schedule  which  may 
be  collected,  I  am  shriven  for  my  past 
misdeeds,  and  have  the  right  to  take  a 
license.  And  if  I  don't  want  to  take 
a  license,  you  (i.e.  Minerals  Separation 
North  American  Corporation)  will 
shrive  me  for  my  past  deeds,  and  let  me 
go  my  way,  whether  I  take  a  license  or 
not,"  is  the  way  counsel  for  Minerals 
Separation  North  American  Corpora- 
tion expressed  it. 

Although  Minerals  Separation  North 
American  Corporation,  in  its  formal 
answer  to  the  Federal  Trade  Commis- 
sion's complaint,  declared  that  only  two 
exceptions  had  ever  been  made  to  its 
standax'd  form  of  license  agreement, 
Mr.  Ballot  admitted  that  at  least  eleven 


large  companies  were  working  under 
license  agreements  which  differed  from 
the  standard  form.  Inquiry  by  the  Fed- 
eral Trade  Commission's  counsel  also 
elicited  the  information  that  there  were 
three  other  special  license  agreements 
and  that  a  rebate  of  one-half  the  pre- 
scribed royalty  had  been  made  to  an- 
other large  company. 

The  financial  condition  of  Minerals 
Separation  North  American  Corpora- 
tion proved  to  be  very  delicate  ground, 
and  inquiry  concerning  it  by  the  Fed- 
eral Trade  Commission's  counsel 
aroused  strenuous  opposition  on  the 
part  of  the  corporation's  counsel.  Mr. 
Ballot  was  asked  to  tell  the  corpora- 
tion's gross  income,  but  after  a  heated 
argument  was  directed  by  his  counsel 
not  to  answer,  and  he  accordingly  re- 
fused to  do  so.  He  likewise  refused  to 
state  the  book  value  of  the  corpora- 
tion's stock  or  to  answer  any  other 
question  touching  on  income,  dividends, 
surplus  or  profits,  although  demanded 
to  answer  by  the  examiner  of  the  Fed- 
eral Trade  Commission  conducting  the 
investigation. 

"Crooks,"  "Thieves"  and  "Unethical 
Means" 

Dr.  Gregory  testified  that  he  is  a 
British  subject,  born  in  Persia  and  re- 
siding in  the  United  States,  and  has 
been  connected  with  the  Minerals  Sepa- 
ration companies  since  the  start.  He  is 
resident  managing  director  of  the  Brit- 
ish companies,  and  is  now  vice-presi- 
dent of  the  North  American  Corpora- 
tion. Dr.  Gregory  was  anxious  to  ex- 
plain the  provisions  of  the  Minerals 
Separation  license  agreement,  which  he 
declared  had  been  unjustly  criticised. 
"Our  contract,"  Dr.  Gregory  te3t;fied, 
"is  designed  to  prevent,  if  I  may  use 
the  word,  crooks  from  overreaching 
themselves,  but  with  the  honest  man 
our  contract  has  absolutely  no  fears." 
To  the  objection  that  their  contract 
never  terminated.  Dr.  Gregory  replied 
that  it  "terminates  upon  their  ceasing 
to  use  the  flotation  process,  and  it  com- 
mences again  when  they  start  to  use 
it."  Referring  to  the  clause  of  the  Min- 
erals Separation  contract  relating  to 
the  use  of  apparatus  not  covered  by 
Minerals  Separation  patents.  Dr.  Greg- 
ory stated  that  "as  a  protection  to  our- 
selves we  put  in  this  clause,  'that  when 
you  are  going  to  use  our  process  you 
must  use  our  apparatus.'  "  The  clause 
regarding  the  acquisition  of  inventions 
made  by  Minerals  Separation  licensees 
was  inserted.  Dr.  Gregory  testified,  be- 
cause "we  wanted  to  make  ourselves  a 
sort  of  exchange  whereby  all  our  clients 
would  get  the  benefit  of  the  inventions 
mutually,  without  any  extra  expense." 

Dr.  Gregory  told  of  Mineral  Separa- 
tion's methods  of  getting  evidence 
against  Mr.  Hyde  and  the  Butte  & 
Superior  Co.  "They  had  got  their 
doors  locked.  They  had  it  fortified  in 
every  way  so  as  to  make  it  impossible 
for  us  to  get  in.  So  we  were  com- 
jielled  to  trespass — absolute  robbery. 
Our  chief  engineer,  Mr.  Nutter,  went 
right  into  the  place  by  force,  and  he 
took  some  of  the  stuff  and  put  it  into 


a  bottle,  and  they  nearly  knocked  his 
head  off,  and  they  followed  him,  and 
in  the  meantime  he  had  posted  the 
bottle  under  registered  cover,  and  so 
on,  to  our  patent  lawyers.  You  have  to 
set  a  thief  to  catch  a  thief,  don't  you 
know.  That  act  of  trespass  did  not  in 
any  way  militate  against  us.  We  may 
have  occasion  to  employ  men  who  will 
use  their  ingenuity  and  skill  to  get  into 
places  and  find  out  what  people  are 
doing.  If  I  were  to  go  and  to  ask 
them  to  let  me  in,  they  might  ask  me 
to  walk  out,  or  what  not;  so  we  have 
to  use  all  the  modern  methods  that 
e\erybody  uses,  as  detectives." 

Referring  to  these  methods,  Mr.  Bal- 
lot testified:  "It  was  an  awkward 
thing  to  do  and  an  unpleasant  thing  to 
do,  but  it  was  a  necessity.  That  neces- 
sity required  a  man  to  handle  it  care- 
fully." Accordingly,  a  mining  engineer 
who  had  formerly  acted  as  agent  for 
Beer,  Sondheimer  &  Co.  was  asked  to 
"get  the  necessary  information,"  and 
according  to  Mr.  Ballot,  upon  his  rec- 
ommendation a  "man  was  engaged  at 
a  regular  salary  and  proceeded  to 
Butte  and  there  entered  the  service  of 
the  Butte  &  Superior  company,  and 
got  the  information,  reported  the  in- 
formation, which  was  sent  to  the  New 
York  office — I  think  most  of  the  cor- 
respondence was  afterward  addressed 
to  myself.  The  men  who  got  the  in- 
formation were  never  put  on  the  stand." 
Numerous  letters  between  these  spies 
and  this  former  agent  of  Beer,  Sond- 
heimer &  Co.,  and  Mr.  Ballot  and  other 
officers  of  Minerals  Separation  North 
American  Corporation  refeiTing  to  the 
employment  of  these  spies  and  their 
compensation  by  Minerals  Separation 
and  their  reports  of  their  observations 
at  the  plants  of  Butte  &  Superior  com- 
pany, Miami  Cooper  Co.,  and  elsewhere, 
including  one  better,  dated  Jan.  10, 
1918,  upon  the  letterhead  of  the  Salt 
Lake  City  representative  of  Beer,  Sond- 
heimer &  Co.,  Inc.,  addressed  to  Mr. 
Ballot  and  informing  him  that  the 
writer  had  "secured  by  devious  and 
most  unethical  methods  a  sample  of  X- 
cake,  which  I  am  sending  by  registered 
mail  to  Mr.  Higgins  today,"  were  put 
into  the  record  by  the  Federal  Trade 
Commission's  counsel. 

Attitude  Toward  Pubucations  on 
Flotation 

Dr.  Gregory  stated  that  Minerals 
Separation  did  not  guarantee  the  valid- 
ity of  its  patents,  and  referred  to  its 
"dangerous  patent  position."  Under 
clause  6  of  its  license  agreement. 
Minerals  Separation,  according  to  Dr. 
Gregory,  reserves  the  right  to  edit  pub- 
lications by  its  licensees  on  the  sub- 
ject of  flotation.  "As  long  as  it  does 
not  in  any  way  hurt  us,  we  are  not 
concerned  about  it.  Your  opponents 
never  hesitate  to  attack  you  from  any 
quarter  that  it  is  possible  to  attack 
from.  I  mean,  if  you  take  out  a  pat- 
ent, they  immediately  bind  us  to  any- 
thing that  is  in  that  patent,  by  sa>nng, 
'Why,  you  yourselves  called  this  a 
froth  flotation.  How  can  you  say  that 
that  is  not  the  same  as  the  other  ?'    They 
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have  tried  very  hard  to  fix  us  to  cer- 
tain things  in  order  to  invalidate  our 
patents  by  quotations  from  statements 
of  our  employees.  Therefore,  we  con- 
sider it  wise,  especially  when  our 
patent  position  is  in  such  a  dangerous 
position,  not  to  allow  half-cooked  and 
half-baked  statements  to  come  out,  the 
responsibility  of  which  ultimately  rests 
upon  us.  That  was  one  of  the  reasons 
why  we  came  to  the  conclusion  that, 
while  it  may  seem  that  the  outer  world 
does  not  get  half-baked  ideas,  we  did 
not  think  it  right  that  they  should  get 
to  know  things  under  conditions 
which  they  would  use  against  us.  It 
is  self-protection.  I  would  say  that  it 
was  an  absolute  dereliction  of  duty  on 
my  part  if  I  allowed  any  employee  of 
ours  to  go  and  ruin  the  prospect  of  a 
company  just  because  he  wanted  to 
air  his  views,  which  might  be  nothing 
or  which  might  be  something;  and  that 
is-  the  reason  that  we  introduced  that 
in  that  contract.  We  have  had  re- 
quests, which  we  have  more  often  re- 
fused, when  we  have  discovered  that 
it  is  not  right;  or  where  we  have  been 
able  to  satisfy  ourselves  that  it  wculd 
be  innocuous,  we  have  allowed  it;  but 
it  has  done  us  harm,  nevertheless,  al- 
though we  thought  that  it  was  in- 
nocuous. We  have  to  take  our  chances, 
to  satisfy  the  vanity  of  some  of  our 
licensees.  It  does  not  mean  money  to 
them  so  much  as  it  means  the  publica- 
tion of  their  works,  etc." 

"This  process"  said  Dr.  Gregory,  de- 
scribing flotation,  "is  so  jolly  simple, 
yoir  have  only  to  take  the  stuff  and 
put  it  in  the  box — I  don't  care  what 
kind  of  a  box  you  like  to  put  it  in,  you 
know;  you  can  put  it  into  any  sort  of  a 
box,  and  you  can  put  a  paddle  into  it, 
and  shake  it  up,  and  it  will  come  out; 
it  is  finished.  It  is  so  jolly  simple,  as 
I  said  before,  that  everybody  thinks 
they  can  work  this." 

Neither  Dr.  Gregory  nor  Mr.  Ballot 
would  admit  that  there  were  any  au- 
thoritative books  on  the  subject  of  flo- 
tation. Dr.  Gregory  stated  that  he 
had  not  read  Mr.  Rickard's  book,  and 
Mr.  Ballot  testified:  "Minerals  Separa- 
tion permitted  T.  J.  Hoover  to  write 
a  book,  or  compile  a  book.  T.  J. 
Hoover  was  general  manager  of  Min- 
erals Separation  for  a  period  of  years. 
The  manuscript  of  that  book  was  sub- 
mitted to  Minerals  Separation  directors 
for  approval.  There  were  certain  ex- 
cLions  made  from  it,  because  it  was 
considered  impolitic  at  that  time,  as 
against  the  company's  commercial  in- 
terest, to  publish  certain  things,  as  the 
company  was  engaged  in  very  active 
litigation.  Some  of  these  decisions  he 
respected,  and  I  think  some  of  the  mat- 
ter was  printed  even  without  permis- 
sion, without  being  finally  passed."  Mr. 
Ballot  declared,  however,  that  he  had 
not  read  Mr.  Hoover's  book. 

Mr.  Frohnknecht  testified  that  he 
came  to  the  United  States  from  Ger- 
many in  1906  with  Mr.  Elkan  to  take 
charge  of  the  American  branch  of  Beer, 
Sondheimer  &  Co.,  with  which  firm  he 
had  been  connected  in  Frankfort  for 
several    years    previous.      Mr.    Frohn- 


knecht was  a  German  subject,  but  took 
steps  to  become  an  American  citizen 
in  August,  1914,  immediately  after  the 
Great  War  broke  out.  Speaking  of 
the  business  transacted  by  Elkan  and 
Frohnknecht  as  the  New  York  branch 
01  Beer,  Sondheimer  &  Co.,  of  Frank- 
fort, ex-Secretary  of  War  Lindley  M. 
Garrison,  counsel  for  Frohnknecht, 
stated  that  unquestionably  it  was  en- 
tirely the  business  of  the  German  firm. 

Elkan  and  Frohnknecht  handled  the 
Minerals  Separation  agency  for  Beer, 
Sondheimer  &  Co.  until  Oct.  5,  1914, 
when  they  took  it  over  for  themselves, 
receiving  17,500  shares  of  the  (1913) 
American  "Syndicate  stock  in  lieu  of 
commissions.  Upon  the  organization 
of  the  North  American  Corporation 
each  became  entitled  to  17,500  shares 
of  stock,  and  the  North  American  Cor- 
poration took  over  the  entire  manage- 
ment of  Minerals  Separation  affairs  in 
the  United   States. 

In  1915,  Beer,  Sondheimer  &  Co., 
Inc.,  was  organized,  taking  over  all 
Elkan  and  Frohnknecht's  business  ex- 
cept Minei'als  Separation  matters,  and 
Elkan  became  president  and  Frohn- 
knecht vice-president  of  the  new  com- 
pany. The  offices  of  Beer,  Sondheimer 
&  Co.,  Inc.,  adjoined  those  of  Minerals 
Separation  North  American  Corpora- 
tion at  61  Broadway,  New  York.  Al- 
though Minerals  Separation  North 
Ameiican  Corporation  .rent  a  part  of 
their  space  from  Beer,  Sondheimer  & 
Co.,  Inc.,  and  the  president  and  vice- 
president  of  Beer,  Sondheimer  &  Co., 
Inc.,  were  general  agents  of  the  latter 
and  each  owned  a  large  block  of  Min- 
erals Separation  North  American  Cor- 
poration voting  trust  certificates,  until 
the  Alien  Property  Custodian,  in  Wash- 
ington, intervened  and  took  over  these 
certificates  on  the  ground  that  they 
really  belonged  to  Beer,  Sondheimer  & 
Co.  of  Frankfort,  Germany,  it  was  em- 
phasized by  the  Minerals  Separation 
representatives  that  Beer  Sondheimer  & 
Co.,  Inc.,  and  Minerals  Separation  Noi-th 
American  Coi-poration  had  no  real 
v.'orking  arrangement  or  understanding 
ai   the   present   time. 

The  hearings  have  been  adjourned 
for  a  few  weeks  to  permit  Federal 
Trade  Commission's  counsel  to  study 
the  evidence  introduced  and  to  exam- 
ine further  the  books  and  records  of 
the  respondents. 

Fifteen  Shop  Men  Strike  at  Utah 
Copper's  Arthur  Plant 

Fifteen  machine-shop  workers  at  the 
Arthur  plant  of  the  Utah  Copper  Co. 
went  on  strike  April  17,  giving  as  their 
reason  that  they  were  unwilling  to 
work  on  castings  characterized  by  them 
as  "unfair,"  the  meaning  of  "unfair" 
being  that  the  castings,  which  as  it 
happens  were  made  in  a  local  shop  and 
by  Utah  men,  were  made  by  non-unic.i 
labor.  No  exception  has  been  taken 
as  to  wages  or  working  conditions;  and 
the  point  at  issue  is  clearly  one  of  open 
shop.  There  is  evidence  that  the  men, 
who  are  old  employees,  left  work  very 
unwillingly,  and  through  outside  com- 
pulsion. 


Important  Merger  Effected  at 
Leadville,  Col. 

Western    Zinc    Concentration    Co.    and 
Down  Town   Mines  Co.  Consoli- 
dated—Will   Enlarge    Plant 
Before  August  1 

The  consummation  of  one  of  the  most 
important  mining  deals  in  the  Lead- 
ville district  for  several  years  has  just 
been  made  known  in  the  announcement 
of  the  merger  of  interests  represented 
by  the  Down  Town  Mines  Co.  and  the 
Western  Zinc  Concentrating  Co.,  under 
the  name  of  the  Western  Zinc  0.xide 
Co.  Ex-Governor  Jesse  McDonald, 
manager  of  the  Down  Town  Mines  Co., 
is  manager  of  the  newly  organized  com- 
pany. 

The  Western  Zinc  Concentrating 
Co.  has  been  successfully  operating  a 
small  plant  for  smelting  low-grade  oxi- 
dized zinc  ores,  running  16  per  cent 
zinc  and  over.  In  spite  of  the  com- 
pany's name,  the  plant  has  not  been 
used  as  a  concentrator  for  some  time, 
but  with  the  installation  of  furnaces, 
has  been  turning  out  a  1 /w-leaded  zinc 
oxide  which  has  been  shipped  to  the 
B  F.  Goodrich  Company,  of  Akron, 
Ohio.  It  will  be  enlarged  at  once.  Con- 
struction work  is  under  way  on  a  new 
furnace  building,  120  x  44  ft.;  a  motor 
room  40  ft.  square,  and  a  bag  house, 
100  X  44  ft.  Sixteen  new  furnaces  will 
be  added  to  the  eighteen  already  in 
operation  and  will  be  of  the  latest 
Wetherill  type,  and  equipped  with  cer- 
tain improvements  which  the  company 
has  developed  at  the  plant  during  the 
last  year. 

A  pipe  line  1,200  ft.  long  vdll  con- 
nect the  new  block  of  furnaces  with 
the  bag  house,  which  will  contain 
ninety-six  hoppers  with  a  battery  of 
four  bags  to  the  hopper.  A  heavy  duty 
Jeflfrey  pulverizer  will  be  installed  in 
the  mill  with  elevating  machinery  to 
automatic  mixing  bins  of  200  tons'  ca- 
pacity. The  packing  plant  will  be  two 
stories  high,  the  oxide  being  elevated 
to  bolting  machines  which  will  be  in- 
stalled to  remove  every  particle  of  im- 
purity from  the  product  to  prepare  it 
for  market. 

When  the  new  unit  is  completed.  34 
furnaces  will  be  in  daily  operation, 
n.aking  the  capacity  about  100  tons  per 
day.  The  enlarged  plant  will  be  in  full 
operation  by  August  1,  it  is  expected. 
From  10  to  12  tons  of  zinc  oxide  will 
be  produced  daily. 

Between  60,000  and  100,000  tons  of 
these  ores  is  partially  blocked  out  in 
the  property  of  the  Down  Town  Mines 
Co.,  which  is  said  to  be  sufficient  to  sup- 
ply the  plant  for  nearly  ten  years. 
Other  mines  of  the  company  may  also 
be  called  upon. 

The  Western  Zinc  Concentrating  Co.'s 
plant  when  first  erected  was  intended 
cnly  for  smelting  low-grade  zinc  oxide 
ores.  Improvements  in  equipment, 
however,  now  permit  the  treatment  of 
any  grade  of  -dnc  ore  running  over  16 
per  cent.  The  addition  of  the  new  unit 
will  make  it  possible  to  treat  14  per 
cent  ores,  and  probably  12  per  cent  ores 
in  time. 


1040 


ENGINEERINa     AND      P.IlNING      JOURNAL 


Vol.  109,  No.  18 


Dolly   Varden   Act   Stands 
Dominion  Government  Refuses  To  Dis- 
allow British  Columbia  Legislation 
— Appeal   to   Provincial   Court 

The  Minister  of  Justice,  at  Ottawa, 
has  announced  that  there  will  be  no  dis- 
allowance of  the  Dolly  Varden  Act  of 
the  British  Columbia  Legislature  under 
the  terms  of  which  the  Taylor  Minins- 
Co.  acquired  possession  of  the  Dolly 
Varden  mine  at  Alice  Arm,  B.  C,  to- 
gether with  certain  mining  equipment, 
and  a  line  of  railway  from  tidewater 
to  the  propei-ty,  the  latter  at  the  time 
of  the  change  of  ownership  being 
within  a  short  distance  of  completion. 
Immediately  this  information  was  re- 
ceived, R.  T.  Elliott,  K.C.,  legal  repre- 
sentative of  the  original  Dolly  Varden 
Mines  Co.,  took  the  necessary  steps  to 
have  the  validity  of  the  pi-ovincial  leg- 
islation and  the  title  of  the  Taylor 
Mining  Co.  to  the  property  tested  in 
the  British  Columbia  courts.  Mr.  El- 
liott has  issued  two  writs,  one  asking 
for  a  series  of  declarations  setting 
aside  the  act  and  all  proceedings  taken 
under  its  provisions  and  the  other  ask- 
ing for  damages  for  alleged  trespass 
and  for  pajinent  to  the  plaintiff  of  all 
money  realized  from  ores  produced  at 
the  mine. 

Ward-Hopp  Litigation  Over  Bul- 
lion Mine  in  Final  Stage 

TVard     Won     Decision,     but     May     Be 

Ousted  as  Trustee — Application  for 

His  Dismissal  Pending 

The  Ward-Hopp  litigation,  a  strug- 
gle for  possession  of  the  Bullion  mine 
property  which  was  carried  through  all 
Canadian  courts  and  even  to  the  Privy 
Council  of  the  empire,  is  nearing  its 
finish.  R.  T.  Ward  and  his  associates 
have  been  declared  the  winners  of  this 
long-drawn-out  legal  battle  and  now 
there  is  before  the  Provincial  Legis- 
lature a  special  bill,  entitled  the  "Cari- 
boo Hydraulic  Mining  Co.  Amendment 
Act,  1920,"  which  renews  and  extends 
for  a  period  of  thirty  years  the  placei- 
leases  of  the  company.  Mr.  Ward, 
however,  evidently  has  not  seen  the  last 
of  his  legal  troubles,  for,  as  soon  as 
the  Legislative  Assembly  re-establishes 
the  company's  title  to  the  property,  he 
must  defend  himself  in  court  against 
an  application  made  by  a  group  of  his 
associates  for  his  dismissal  from  the 
position  of  trustee  of  the  Bullion  mine 
and  for  a  declaration  by  the  judge  of 
the  respective  interests  of  Messrs. 
Ward  ct  al.  in  the  property. 

Thomas  W.  Lawson  Guilty — 
Fined  $1,000 

Thomas  W.  Lawson  and  L.  C.  Van 
Riper,  brokers,  were  fined  $1,000  each 
in  the  Municipal  Court  in  Boston  on 
April  21  for  violation  of  the  state 
statute  ccncerning  the  advertisement 
of  mining  stocks.  Lawson  and  Van 
Riper,  together  with  several  curb 
brokers,  were  arrested  recently  in  the 
campaign  of  Attorney  General  Allen 
against  illegal  advertising  of  stocks. 


Lawson  pleaded  guilty  to  the  com- 
plaint, which  contained  thirteen  counts. 
He  was  fined  $100  on  each  of  ten 
counts  and  three  were  placed  on  file. 
The  complaint  against  Van  Riper  con- 
tained ten  counts,  to  which  he  pleaded 
guilty,  and  he  was  also  fined  $100  on 
each  count.  Attorney  General  Allen 
urged  a  jail  sentence,  or  the  maximum 
fine  of  $2,.'JO0  for  Lawson.  Several 
others  who  had  pleaded  guilty  or  had 
been  convicted  were  likewise  fined  by 
the  court. 

Great  Lakes  Navigation  Opened 
on  April  23 

Navigation  from  the  head  of  the 
Lakes  opened  on  April  23  with  the  de- 
parture of  the  steamer  "Harvester," 
loaded  with  ore,  from  Superior  for 
South  Chicago.  The  "Harvester" 
locked  through  the  Soo  canal  on  April 
19  and  arrived  in  Superior  two  days 
later,  reporting  large  but  not  impass- 
able ice  fields  off  Whitefish  Point.  The 
"Barium"  locked  through  with  the 
"Harvester"  and  went  to  Ashland  for 
a  load  of  ore.  She  was  diverted  to 
Superior  for  a  cargo  of  grain  for  Lake 
Erie  ports. 

Practically  all  shaft  mines  on  the 
Mesabi,  Vermilion  and  Cuyuna  ranges 
are  now  shipping  to  the  docks,  which 
are  accumulating  ore  against  the  ar- 
rival of  the  main  fleet.  Very  few  of 
the  open  pits  have  stai-ted  shipments, 
because  of  the  unsettled  railroad  condi- 
tions prevailing  about  the  lower  Lakes. 
The  Duluth,  Missabe  &  Northern  is  re- 
ceiving ore,  but  is  holding  it  in  upper 
yards  pending  the  season's  agreement 
with  the  unions. 

The  Great  Northern  is  accepting  ore 
for  Lake  shipment.  It  has  changed  its 
method  of  handling  ore  shipments  by 
contracting  for  the  work  of  unloading 
the  ore  and  loading  the  boats.  It  is 
reported  that  the  contract  is  let  on  a 
basis  of  4c.  per  ton  from  car  to  ves- 
sel hold. 

Black  Lake  Asbestos  &  Chrome 
Co.  Loses  Damage  Suit 

Judgment  was  given  April  21  by 
Judge  Kelly  in  an  action  for  damages 
brought  by  Frank  Samuel,  of  Philadel- 
phia, against  the  Black  Lake  Asbestos 
&  Chrome  Co.,  of  Toronto,  for  failure  to 
cai-ry  out  contracts  for  the  sale  of 
3,500  gross  tons  of  chrome  ore.  The 
contracts  were  made  in  April,  1917. 
Instead  of  delivering  3.500  tons,  the 
Black  Lake  company  delivered  only  815 
tons  and  then  refused  to  make  further 
deliveries.  At  the  trial  the  defence  put 
forward  was  that  the  ore  had  "pinched 
out"  and  also  that  the  Imperial  Muni- 
tions Board  directed  the  company  tj 
sell  to  Canadian  companies  for  muni- 
tion work  instead  of  exporting.  Judge 
Kelly  held  that  neither  of  these  was 
the  reason  for  non-delivery  and  found 
that  there  had  been  no  interference  by 
the  Munitions  Board  with  production 
or  export  He  awarded  the  plaintiff 
damages  to  the  amount  of  $80,491  and 
costs. 


Metals  Extraction  Corporation 

Will  Erect  Other  Plants 

Joplin     Company     To     Make     Leaded 

Oxides    as    Well    as    Chemically 

Pure  Product 

The  new  zinc  oxide  plant  of  the 
Metals  Extraction  Corporation  of  Jop- 
lin, Mo.,  is  expected  to  be  in  operation 
within  a  few  days  and  will  begin  with 
a  production  of  10,000  lb.  per  day, 
which  \vill  be  increased  to  about  80,- 
000  lb.  of  lead-free  zinc  oxide  per  day 
by  July  or  August.  Zinc  oxide  will  be 
made  by  a  new  process,  invented  by  A. 
Schwarz,  consisting  of  a  direct  burn- 
ing of  sulphide  into  oxide,  the  furnace 
campaign  requiring  only  thirty  min- 
utes, as  stated  in  previous  issues  of 
Engineering   and   Mining   Joinnial. 

The  first  plant  which  has  been 
erected  in  Joplin  will  produce  only  lead- 
free  zinc  oxide.  Erection  of  several 
other  plants  is  being  considered  which 
will  produce  leaded  oxides  as  well  as 
C.P.  or  medicinal  oxide.  The  office  cf 
the  president  of  the  Metals  Extraction 
Corporation  is  212  McKinley,  Joplin. 
Donald  M.  Liddell,  of  New  York,  is 
consulting  engineer. 

Recent  Production  Reports 

Granby  Consolidated  produced  2,095,- 
500  lb.  copper  in  March  against  2,180,- 
000  in  February. 

Rand  mines  produced  707.036  oz.  gold 
in  March  against  625,339  oz.  in  Febim- 
ary. 

Chile  Copper  Co.,  produced  9,256.000 
lb.  copper  in  March  against  8,630,000 
in  February. 

Burma  Corporation,  Namtu.  Burma, 
In  March  produced  6,415,360  lb.  lead 
from  7,475  tons  of  lead-bearing  ma- 
terial; 4,885,440  lb.  refined  lead  and 
approximately  261,580  oz.  refined  silver. 

East  Butte  produced  1,909,720  lb. 
copper  in  March  compared  with  1,460,- 
360  in  February. 

Tlie  March  output  of  Michigan  copper 
mines  is  given  as  follows: 

Ro*"k  Refined  Refined 

Mine  Tonnage  March  Feb. 

.Mimeek 68.000  2,031.800  1.484.200 

.Mlouez 20.500  428.400  284.639 

Baltie I6.00O  544.000  476.000 

Calumet  an<!  Hecla. .  207,333  5.183.325  4.051.313 

Centennial 7.000  97.284  65.000 

Champion 30,000  1,200.000  1,330.000 

Isle  Hovale 63,523  1,079,900  9i27.6O0 

Miihigan 5,600  123.200  134.160 

Moh:iwk 40.291  1.041.874  1.056.564 

Osreola  Cons 50.000  773.800  787.300 

Quinev    80.000  1.440.000  1.620,000 

Trimountain 14.000  420,000  348,000 

Vi.toria 5.825  99,025  114,000 

Wolverine 10.710  267.703  236.439 

Wuinna 7.000  105.000  118.300 

White  Pine 14.293  285.870  250,000 


With  a  view  to  stabilizing  working 
forces,  a  number  of  mines  at  Park  City, 
Utah,  seeking  to  overcome  difficulties 
attendant  upon  a  shortage  of  good 
miners,  have  adopted  the  bonus  system 
cf  shift  allowances  to  their  men.  The 
Silver  King  Coalition,  the  Ontario,  and 
the  Daly  mines,  beginning  April  l.S, 
are  allowing  two  extra  shifts  to  all  em- 
ployees putting  in  twenty-eight  con- 
tinuous shifts  a  month.  The  Judge 
Mining  &  Smelting  Co.  has  had  a  simi- 
lar system  in  operation  for  some  tima 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Smai]  Hope  for  War-Minerals  Bill 
at  Present  Session 

Leaders   Opposed — Measure   Introduced 

in  Senate,  but   Lacking  Changes 

Made  in  House  Bill 

EvBn  with  the  changes  agreed  upon 
by  the  Committee  on  Mines  and  Min- 
ing, Representative  Mondell,  the  ma- 
jority leader  of  the  House,  is  still  un- 
■wiUiiig  to  have  consideration  given  to 
the  new  War-ilinerals  Relief  bill.  Un- 
til tlie  leaders  can  be  won  over,  there 
is  little  probability  of  securing  such 
consideration.  The  measure  must  come 
before  the  House  by  a  special  rule  if 
it  is  to  be  given  attention  in  the  near 
future.  Every  effort  is  being  made  to 
dispose  of  the  more  urgent  legislation 
so  that  Congress  can  take  a  recess  dur- 
ing the  summer.  As  a  result,  a  legis- 
lative jam  is  in  prospect,  thereby  re- 
ducing matei-ially  any  chance  of  secur- 
ing the  proposed  changes  in  War-Min- 
erals  Relief  procedure. 

Fearing  that  action  may  not  be  se- 
cured in  the  House,  friends  of  the 
measure  have  had  it  introduced  in  the 
Senate.  It  is  significant  that  the  bill, 
just  introduced  in  the  Senate,  does  not 
embody  the  recent  changes  agreed  upon 
in  the  House  committee.  It  provides 
for  the  consideration  "de  novo,"  and 
is  in  every  way  identical  with  the  bill 
rntrodnced  in  the  House  by  Repre- 
sentative Gariand. 

Opposition  to  Anti-Dnmping  Bill 
Looked  For 

Vigorous  opposition  may  be  expected 
to  the  Fordney  Anti-Dumping  Bill. 
This  much  may  be  gathered  from  the 
report  of  the  minority  members  of  the 
Finance  Committee  of  the  Senate,  which 
recently  reported  the  bill  favorably.  In 
the  course  of  the  report,  which  was 
written  by  Senator  Thomas,  of  Colo- 
rado, the  following  statements  were 
m^e: 

"The  bill  is  based  upon  the  assump- 
tion that  goods  of  foreign  manufacture 
have  been  assembled  in  great  quanti- 
ties during  the  war,  due  largely  to  its 
dislocation  of  outside  markets,  which 
are  to  be  imported  to  America  and  sold 
here  at  prices  below  the  cost  of  domes- 
tic manufacture  and  distribution,  thus 
arresting  domestic  production  and 
threatening  the  prosperity  of  domestic 
manufacturers. 

"If  there  be  such  a  menace,  its  visita- 
tion would  not  in  these  days  of  exorbi- 
tant prices  and  expensive  living  be  an 
unmixed  evil.  Indeed,  most  people 
would  welcome  such  a  blessed  relief 
from  the  exactions  of  the  home  market, 
for  it  might  enable  most  of  them  to 
limit  their  necessary  expenses  to  their 
incomes.     We  would  be  inclined  to  wel- 


come the  experiment,  for  we  are  con- 
vinced that  it  would  prove  much  more 
of  a  blessing  than  a  curse. 

"But  no  such  condition  confronts  us 
of  which  we  are  aware.  We  have 
listened  to  many  assertions  of  its  exis- 
tence, but  have  been  favored  with  lit- 
tle positive  e%'idence  to  support  them. 
Every  manufacturer  and  many  mer- 
chants believe  that  wit'h  the  reaction 
of  peace  there  will  come  a  reaction  of 
prices  through  a  flood  of  imports.  Be- 
lief stimulated  by  self-interest  easily 
ripens  into  conviction,  and  that  in  turn 
appeals  to  Congress  for  preventive  leg- 
islation. This,  and  this  alone,  in  my 
opinion,  is  the  moving  force  behind  this 
bill." 

Claim  Holders  Seek  Exemption 
From  1920  .\ssessment  Work 

Requests  in  large  numbers  are  reach- 
ing the  Committees  on  Mines  and  Min- 
ing of  the  Senate  and  of  the  House  that 
prompt  steps  be  taken  to  make  assess- 
ment work  unnecessary  in  1920.  It  is 
pointed  out  that  the  labor  situation  is 
such  that  it  would  be  an  economic  crime 
to  I'ecfuire  assessment  work  this  year. 
It  is  also  pointed  out  that  much  uncer- 
tainty would  be  avoided  if  this  legisla- 
tion is  not  left  until  the  end  of  the 
year.  Attention  is  called  to  the  fact 
that  there  might  be  opposition  to  the 
proposal  and  in  case  of  failure  to  grant 
suspension  during  this  year,  the  entire 
work  would  have  to  be  done  during  the 
closing  weeks  of  the  year,  which  would 
militate  against  all  industries  in  min- 
ing regions.  In  addition,  those  who 
hold  claims  in  regions  where  the  winter 
is  severe  would  like  to  know  definitely 
at  the  earliest  possible  date  what  is  go- 
ing to  be  done,  so  that  assessment  work 
can  be  done  in  the  summer  months. 


Cameron  Claims  Near  Grand 
Canyon  Held  Invalid 

No  Mineral  Discovery — U.  S.  Supreme 
Court  Upholds  Secretary  of  In- 
terior and   Lower   Courts 

By  holding  that  the  mineral  claims 
of  Ralph  H.  Camei'on  and  others,  near 
the  Grand  Canyon,  Ariz.,  are  not  min- 
eral and  that  there  has  been  no  dis- 
covery and  that  the  location  was  in- 
valid, the  U.  S.  Supreme  Court  has  dis- 
posed of  extended  litigation.  The 
Supreme  Court  upholds  the  Secretary 
of  the   Interior   and   the  courts   below. 

The  case  was  brought  by  the  United 
States  to  enjoin  Cameron  and  others 
from  occupying  and  using  for  business 
purposes  a  property  on  the  southern 
rim  of  the  Grand  Canyon  of  Colorado 
which  was  being  held  as  a  lode-mining 
claim.  The  claim  embraces  the  head 
of  the  trail  which  visitors  use  to  de- 
scend and  ascend  from  the  bottom  of 
the  canyon.  The  principal  use  of  the 
claim  was  in  the  conduct  of  a  livery 
establishment.  The  decision  is  of  par- 
ticular interest  because  of  the  discus- 
sion in  the  opinion  of  what  constitutes 
an  adequate  mineral  discovery  and  the 
conditions  under  which  a  patent  may 
be  denied.  In  the  course  of  its  opin- 
ion, the  court  makes  the  following 
statement: 

"After  and  notwithstanding  these  de- 
cisions Cameron  asserted  an  exclusive 
right  to  the  possession  and  enjoyment 
of  the  tract,  as  if  the  lode  claim  were 
valid;  and  he  and  his  co-defendants 
who  were  acting  for  or  under  him,  con- 
tinued to  occupy  and  use  the  ground 
for  livery  and  other  business  purposes, 
and  in  that  and  other  ways  obstracted 
its  use  by  the  public  as  a  part  of  the 
reserves.     In  this  situation,  and  to  put 


STATUS  OF  PENDING  MINING  LEGISLATION 

Bills  That  Have  Reached  Committee  Stage 

Subject  of  Bill  Bill  No.  Author  Present  Status 

Silver  in  coins H.R.  11,226.. .    McFadden.    Before  House  Committee 

Met.  Min.  on  Ind.  Res.  S.  287 Ashurst On  Senate  Calendar 

Timber  for  mining  pur- 

P°'" ■ ■5-  A^o-  1 Pittman .  .  .    Passed  Senate  Oct.  3,  before   House 

Committee 
Anti-dumping H.R.  10,91?,.. .  Fordney....    Passed    House    Dec.   9,   on    Senate 

Calendar 
Laboratory  glassware .  .     H.R.  7,7S5.. . .  Bacharach..    Passed    House    Aug.    2,  on    Senate 

Calendar 
Magnesite //./?.  5,218.. . .    Hadley....    Passed  House  Aug.    1 ,  on    Senate 

Calendar 
Tungsten H.R.  4,437.     .    Timberlake.    Passed  House  Aug.  21,  on    Senate 

Calendar 
Z'nc H.R.6.23S.        McPherson.   Passed  House   Sept.    2,   on  Senate 

Calendar 

fVar  Minerals  Relief     H.R.  13,091.     Garland....     Reported  favorably  to  the  House 

March  25. 


1042 


Engineering    and    Mining    Journal 


Vol.  109,  No.  18 


an  end  to  what  the  Government  deemed 
a  continuing  trespass,  purpresture  and 
public  nuisance,  the  present  suit  was 
brought. 

"The  courts  below  ruled  that  the  de- 
cisions of  the  Secretary  of  the  Interior 
should  be  taken  as  conclusively  deter- 
mining the  non-mineral  character  of 
the  land  and  the  absence  of  an  ade- 
quate mineral  discovery,  and  also  as 
showing  that  the  matter  before  the 
Secretary  was  not  merely  the  applica- 
tion for  a  patent  but  also  the  status 
of  the  claim — whether  it  was  valid  or 
was  wanting  in  essential  elements  of 
validity,  and  whether  it  entitled  Cam- 
eron to  the  use  of  the  land  as  against 
the  public  and  the  Government.  A.< 
before  stated,  the  defendants  complain 
of  that  ruling.  The  objections  urged 
against  it  are,  first,  that  the  Secre- 
tary's decisions  show  that  he  pro- 
ceeded upon  a  misconception  of  what 
under  the  law  constitutes  an  adequate 
mineral  discovery,  and,  second,  that 
although  the  Secretary  had  ample  au- 
thority to  determine  whether  Cameron 
was  entitled  to  a  patent,  he  was  with- 
out authority  to  determine  the  charac- 
ter of  the  land  or  the  question  of  dis- 
covery, or  to  pronounce  the  claim  in- 
valid. 

"As  to  the  first  objection  little  need 
be  said.  A  reading  of  each  decision 
in  its  entirety,  and  not  merely  ih;  e.\- 
cerpts   to   which   the   defendants   invite 


attention,  makes  it  plain  that  the  Sec- 
retary proceeded  upon  the  theory  that 
to  support  a  mining  location  the  dis- 
covery should  be  such  as  would  justify 
a  person  of  ordinary  prudence  in  the 
further  expenditure  of  his  time  and 
means  in  an  effort  to  develop  a  paying 
mine.  That  is  not  a  novel  or  mistaken 
test,  but  is  one  which  the  Land  Depart- 
ment long  has  applied  and  this  court 
has  approved.  Chrisman  v.  Miller,  197 
U.  S.  313,  322. 

"The  second  objection  rests  on  the 
naked  proposition  that  the  Secretary 
was  without  power  to  determine 
whether  the  asserted  lode  claim,  under 
which  Cameron  was  occupying  and 
using  a  part  of  the  resei-ves  to  the  ex- 
clusion of  the  public  and  the  reserve 
oflScers,  was  a  valid  claim.  We  say 
'naked  proposition'  because  it  is  not 
objected  that  Cameron  did  not  have  a 
full  and  fair  hearing,  or  that  any  fraud 
was  practised  against  him,  but  only 
that  the  Secretary  was  without  any 
power  of  decision  in  the  matter.  In  our 
opinion  the  proposition  is  not  tenable. 

"The  argument  is  advanced  that  the 
department  necessarily  is  without  au- 
thority to  pronounce  a  mining  location 
invalid,  because  it  has  within  itself  no 
means  of  executing  its  decision,  suph 
as  dispossessing  the  locator.  But  this 
is  not  a  proper  test  of  the  existence  of 
the  authority,  for  the  department  is 
without   the   means   of  executing   most 


of  its  decisions  in  the  sense  suggested. 
When  it  issues  a  patent  it  has  no 
means  of  putting  the  grantee  in  pos- 
session, and  yet  its  authority  to  issue 
patents  is  beyond  question.  When  it 
awards  a  tract  to  one  of  two  rival 
homestead  claimants  it  has  no  means 
of  putting  the  successful  one  in  pos- 
session or  the  other  one  out,  and  yet 
its  authority  to  determine  which  has 
the  better  claim  is  settled  by  repeated 
decisions  of  this  court.  And  a  simi- 
lar situation  exists  in  respect  of  most 
of  the  claims  or  controversies  on  which 
the  department  must  pass  in  regular 
course.  Its  province  is  that  of  deter- 
mining questions  of  fact  and  right 
under  the  public  land  laws,  of  recog- 
nizing or  disapproving  claims  accord- 
ing to  their  merits  and  of  granting  or 
refusing  patents  as  the  law  may  give 
sanction  for  the  one  or  the  other. 
When  there  is  occasion  to  enforce  its 
decisions  in  the  sense  suggested,  this 
is  done  through  suits  instituted  b--  the 
successful  claimants  or  by  the  Gov- 
ernment, as  the  one  or  the  other  may 
have  the  requisite   interest. 

"Whether  the  ti-act  covered  by 
Cameron's  location  was  mineral  and 
whether  there  had  been  the  requisite 
discovery  were  questions  of  fact,  the 
decision  of  which  by  the  Secretary  of 
the  Interior  was  conclusive  in  the  ab- 
sence of  fraud  or  imposition,  and  none 
was   claimed." 


News  by  Mining  Districts 


ARIZONA 

Shattuck  Arizona  Deepening  Shaft  200 

Ft. — Denn- Arizona  Strikes  Good 

Ore  on   1,700  Level 

Bisbee — Shattuck  Arizona  is  obtain- 
ing a  small  output  of  sulphide  ores 
from  the  territory  flooded  at  the  time 
of  the  mine  fire.  An  increased  output 
of  these  ores  is  expected  shortly.  The 
mud  and  debris  has  been  cleaned  out  of 
the  shaft  and  sinking  of  the  proposed 
additional  200  ft.  began  on  March  29. 
This  work  is  being  done  necessarily  on 
night  shift  as  the  shaft  is  too  busy  dui-- 
ing  the  day  when  both  lead  and  copper 
ores  are  being  hoisted.  When  sinking 
has  progressed  20  ft.  below  the  present 
level  bulkheads  will  be  installed  and 
sinking  carried  on  on  three  shifts. 

Copper  ore  produced  is  coming  chiefly 
from  above  the  500  level.  The  high- 
grade  on  the  100-ft.  level  is  opening  up 
well.  On  the  south  it  is  copper  glance 
running  well  in  silver.  On  the  north 
it  consists  of  mixed  copper  and  lead 
ores  running  6  per  cent  copper,  7  per 
cent  lead  and  60  oz.  silver.  This  has 
been  developed  for  about  160  ft. 

In  the  27  days  ended  March  31  about 
10,000  tons  of  low-grade  lead  ores  was 
shipped  to  the  mill  and  2,500  tons  cop- 
per ore  to  the  smelter.  An  eff'ort  was 
made  to  produce  as  much  lead  ore  as 
possible  on  account  of  the  high  price  of 


load.  The  mine  is  running  on  one  shift 
only,  owing  to  labor  shortage.  On 
April  16,  162  men  were  employed  under- 
ground. 

Denn — Arizona  has  made  an  impor- 
tant development  in  ore  on  the  1,700 
level  in  19  crosscut.  The  new  ore  is  a 
rich  oxide  and  carbonate  mi.xture,  run- 
ning about  14  per  cent  copper.  It 
appears  now  that  this  ore  is  connected 
with  the  rich  sulphide  ores  found  at  and 
near  34  raise.  This  indicates  that  the 
width  of  the  1,700  level  orebody  is  105 
ft.  Important  development  in  rich  ores 
is  looked  for  from  development  under 
this  country  on  the  1,800-ft.  level. 

On  the  1,800-ft.  level  the  south  side 
of  the  station  is  finished  and  a  drift 
south  is  being  rushed  under  the  1,700 
OT'ebody  at  the  rate  of  a  little  more 
than  7  ft.  per  24  hours.  Progress  in 
this  drift  may  be  delayed  by  the  ne- 
cessity of  installing  water  doors,  by 
means  of  which  it  is  hoped  to  prevent 
the  flooding  of  the  1,800-ft.  level  when 
the  big  flow  of  water  expected  on  this 
level  is  encountered.  Above  the  1,600- 
fl.  level  the  company  continues  to  find 
scattered  bunches  of  rich  carbonate 
ores,  west  of  the  previously  known  ore- 
body.  On  this  level  approximately  850 
gal.  per  min.  was  handled  throughout 
the  month.  Installation  of  the  new 
compressor  is  near  completion. 


During  the  27  days  ended  March  31 
approximately  2,000  tons  of  copper  ore 
was  shipped.  A  small  tonnage  of  this 
ore  was  produced  in  two  pVospects 
above  the  1,400-ft.  level.  The  main  part 
of  the  present  ore  production  is  coming 
from  the  1,600  and  1,700-ft.  levels. 

Prescott — The  newly  organized  Peak 

Silver  Mining  Co.  has  effected  a  con- 
solidation of  the  old  Emporia,  Black 
Horse,  Benedict,  Yellow  Jacket,  Lluvia 
de  Oro,  Happy  Home,  Bornite  and  Lost 
Burro  properties,  which  are  in  various 
stages  of  development.  H.  H.  Keays  is 
president.  Holdings  are  on  the  Has- 
sayampa  River,  about  10  miles  south  of 
Prescott,  and  include  62  claims  or  about 
1,230  acres.  Unwatering  of  the  130-ft. 
Black  Horse  shaft  is  in  progress. 

The  best  developed  property  in  the 
holdings  is  the  old  Emporia  which  pro- 
duced for  a  number  of  yeai"s  until  just 
prior  to  the  war.  Two  shafts  each  200 
ft.  deep  and  considerable  lateral  work 
constitute  the  development.  It  is  es- 
timated that  9,500  tons  of  milling  ore  is 
available  immediately.  The  new  com- 
pany plans  to  install  flotation  equip- 
ment in  the  Emporia  mill.  The  forma- 
tion is  quartz-diorite  and  the  main  ore 
body  a  fissure  4  to  16  ft.  wide.  Assets 
include  4,000,000  ft.  of  virgin  pine  tim- 
ber, 2,000-hp.  water  power  and  sevei'al 
camps. 
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IDAHO 

Tamarack  &   Custer  To   Connect  Mine 

and     Mill     With     Tunnel     from 

Canyon    Creek — Nabob    Mill 

To   Recover   Zinc 

Wallace — At  the  annual  meeting  of 
stockholders  of  the  Hecla  Mining  Co. 
on  April  13  the  vacancy  caused  by  the 
death  of  Frank  Upman,  director,  of 
Los  Angeles,  was  filled  by  the  election 
of  E.  J.  Nolan,  of  Los  Angeles,  attorney 
for  the  Upman  estate.  With  this  ex- 
ception the  officers  and  directors  were 
re-elected.  Regarding  the  important 
development  work  in  progress  on  the 
2,000  level,  J.  F.  McCarthy,  president, 
stated:  "The  ore  is  developing  finely 
on  the  2,000-ft.  level.  The  vein  is  15 
to  16  ft.  wide  and  well  filled  with  ore. 
The  ore  has  been  followed  400  ft.  by 
drift  since  it  was  encountered  several 
months  ago." 

The  Chicago-Boston  was  forced  to 
discontinue  after  sinking  60  ft.  from 
the  200  level,  on  account  of  inability 
to  secure  shaft  men.  It  was  purposed 
to  sink  to  400  ft.  before  crosscutting. 
Work  is  now  being  pushed  on  the  200 
level,  where  promising  ore  has  been 
found. 

The  Nabob  Consolidated  has  ar- 
ranged to  spend  $45,000  in  adding  fa- 
cilities to  the  mill  for  recovering  the 
zinc,  and  to  provide  electric  haulage  in 
the  long  tunnel.  The  Nabob  ore  is  a 
combination  of  lead-silver  and  zinc,  only 
the  former  being  recovered  at  present. 
The  mill  has  a  capacity  of  150  tons. 

The  Yankee  Boy,  on  Big  Creek,  is 
sinking  on  the  vein  from  the  lower 
tunnel  which  shows  a  foot  of  lead-silver 
and  gray-copper  ore.  This  property 
has  for  many  years  been  a  shipper  of 
high-grade  silver  ore  in  the  form  of 
gray  copper,  mined  chiefly  by  lessees 
on  the  several  tunnel  levels.  Lead- 
silver  ore  has  made  its  appearance  in 
the  lowest  tunnel.  The  company  plans 
extensive  exploration  work  through  the 
shaft. 

The  Tamarack  &  Custer  is  preparing 
to  drive  a  tunnel,  one  and  a  half  miles 
long,  from  Canyon  Creek  which  will 
tap  the  orebody  several  hundred  feet 
below  the  present  workings  and  pro- 
vide a  dii'ect  underground  connection 
between  the  mine  and  mill.  This  enter- 
prise has  long  been  planned,  and  it  was 
expected  when  the  Green  Hill-Cleve- 
land was  abandoned  by  the  Federal 
Mining  &  Smelting  Co.  that  the  Tama- 
rack &  Custer  would  secure  rights  by 
which  it  would  obtain  the  desired  out- 
let by  crosscutting  from  the  old  Green 
Hill-Cleveland  workings,  a  distance  of 
probably  not  more  than  1,500  ft.  This 
would  enable  the  company  to  deliver  its 
oi-e  through  No.  6  tunnel,  the  portal  of 
which  is  only  a  short  distance  above 
the  mill  on  Canyon  Creek.  However, 
Tamaracft  &  Custer  engineers  have  re- 
cently been  engaged  in  locating  a  tun- 
nel site  and  line  of  tunnel  at  a  point  a 
short  distance  below  No.  6.  The  com- 
pany now  has  an  aerial  tramway  con- 
necting the  mine  and  mill,  about  two 
miles  long-,  which  it  is  understood  has 
never  given  the  maximum  service. 


COLORADO 

Hesperus — The  Jumbo  Mining  Co., 
operating  the  Jumbo  mine,  near  May- 
day, is  shipping  a  car  of  ore  weekly 
from  the  lime  stratum  that  has  been 
very  productive  in  the  past.  Shipments 
began  last  July  since  when  several  ore- 
bodies  have  been  uncovered. 

Ouray — Examining  engineers  and 
mine  investors  should  be  advised  that 
owing  to  the  unusually  heavy  late 
snows,  examinations  and  new  mining 
work  in  this  district  cannot  be  at- 
tempted for  several  weeks.  Normally, 
such  work  should  begin  about  this  time 
but  continual  snows,  part  of  the  general 
storms,  have  covered  the  country  deeply 
and  the  spring  melting  has  not  begun. 
Several  examinations  already  con- 
tracted for  are  being  held  up,  while 
the  new  operations  of  the  Eurades  com- 
pany, the  Wyoming  lessees,  the  Silver 
Link  and  the  Red  Mountain  mines  have 
not  yet  been  attempted. 

Camp  Bird  recently  laid  off  twenty- 
five  men;  work  continues  with  a  very 
much  smaller  force  than  previously 
but  no  public  information  is  given  out. 

Attempts  to  secure  tax  titles  to  min- 
ing property  are  becoming  numerous. 
Recently,  the  representative  of  an  out- 
side investment  company  paid  up  $17,- 
000  in  back  taxes  on  only  four  mines — 
Wanakah  or  Bright  Diamond,  Ouray  S. 
&  R.  Co.  (which  is  the  local  smelter, 
now  idle)  the  Gold  Crown,  and  the 
Revenue  Tunnel.  No  doubt  all  will  be 
redeemed  but  this  move  shows  active 
belief  in  the  district,  as  in  all  cases 
prompt  action  was  taken  by  the  buyer 
to  force  issuance  of  tax  titles  unless 
redeemed. 

E.  R.  Baur,  operating  the  Hidden 
Treasure  near  the  Camp  Bird,  has 
started  opening  a  sled  road  to  the  mine 
to  haul  out  an  accumulation  of  silver- 
lead  shipping  ore  and  is  now  out  of 
tovi^n  arranging  for  funds  to  place  a 
milling  plant  on  the  property.  The 
mine  shows  a  large  tonnage  of  good 
grade  lead-zinc  ore  carrying  silver. 

MICHIGAN 

Calumet — Seneca  has  started  drifts 
in  two-  directions  on  the  3rd  and  4th 
levels.  The  crosscuts  went  through  the 
Kearsarge  amygdaloid  formation  show- 
ing rich  material  on  the  former  level 
and  fairly  good  vein  matter  on  the  4th. 
Shipments  of  "rock"  have  been  resumed 
to  the  Baltic  mill. 

At  the  Gratiot  property  the  drift  on 
the  13th  level,  to.  the  south,  is  now  in 
30  ft.  and  is  showing  some  copper.  The 
formation  is  peculiar  and  unlike  the 
Kearsarge  amygdaloid,  there  being 
little  shot  copper,  most  of  the  material 
being  of  the  mortar-dischai-ge  size  that 
comes  out  in  the  heads  at  the  stamp 
mill  or  small  mass  copper.  Other  work 
on  the  Gratiot  will  be  pushed  when  ad- 
ditional men  may  be  secured. 

The  program  of  diamond  drilling 
from  the  surface,  undertaken  about 
January  1,  has  been  completed.  There 
is  no  evidence  ta  warrant  further  de- 
velopment of  any  of  the  Seneca  lodes 
except  the  Kearsarge  amygdaloid. 


MINNESOTA 
Cuyuna   Range 

Ironton. — The  Mahnomen  pit  of  C.  K. 
Quinn  &  Co.  is  working  one  shovel  and 
removing  about  65,000  yards  of  strip- 
ping. It  expects  to  lead  in  Cuyuna 
Range  shipments  as  in  the  past. 

Crosby — Coates  &  Tweed  are  re- 
ported to  have  sold  250,000  tons  of 
manganiferous  ore  from  the  Gordon 
pit.     One  shovel   is   stripping. 

At  the  Croft,  a  shovel  has  been 
moved  into  the  stockpile  and  will  begin 
loading  as  soon  as  navigation  starts. 
The  company  has  been  loading  from 
the  pocket  since   March  28. 

The  Ida  Mae  has  been  developing 
through  the  winter  and  has  a  stock- 
pile of  18,000  tons  of  good  grade  of 
manganiferous  ore.  It  closed  down 
April  15,  pending  a  better  market. 

Cuyuna — At  the  Northland,  an  under- 
ground manganiferous  property,  pumo- 
ing  is  being  done,  awaiting  market  de- 
velopments.    One  drill  is  operating. 

Riverton — At  the  Rowe,  removal  of 
ore  in  the  bottom  of  the  pit  will  be 
completed  by  means  of  the  milling  sys- 
tem. The  shaft  will  be  deepened  150  ft. 

Ironton — The  Cuyuna-Duluth  is  ship- 
ping ore  from  the  pocket. 

The  Sagamore  will  ship  about  250,- 
030  tons  of  manganiferous  ore  from 
its  pit.  Loading  will  be  done  by  the 
Winston-Dear  company  again  this 
season.  A  screening  and  drying  plant 
will  be  erected  but  will  not  be  in  opera- 
tion this  year.  Drying  tubes  are  being 
fabricated. 

Trommald — The  Maroco  property, 
leased  from  the  Adbar  Development 
Co.  by  the  Marquette  Ore  Co.,  will  be 
stripped  hydraulically  as  soon  as  frost 
will  allow.  An  inclined  drainage  shaft 
is  being  sunk  which  is  not  yet  ledgeJ. 

Duluth — The  village  of  Spina,  Minn  , 
has  begun  suit  against  the  Dean  Iron 
Co.,  in  the  district  court  in  Duluth,  to 
recover  $1,865  which  the  village  claims 
to  have  spent  in  maintaining  streets, 
culverts  and  bridges  injured  by  the 
sluff  from  the  stripping  dump  of  the 
company's  Dean  mine.  The  company 
has  had  to  stand  several  other  suits  on 
the  same  count,  one  in  particular  being 
that  of  a  saloon  proprietor  claiming 
damage  to  a  stock  of  liquor  caused  by  a 
landslide  from  the  dump  which  occurred 
in  the  days  when  liquor  was  still  recog- 
nized by  the  law  as  valuable  personal 
pioperty. 

OKLAHOMA 

Picher — The  Lone  Star  has  started 
sinking  a  new  shaft  on  its  lease  near 
that  on  the  Aztec  and  Mogul  properties, 
two  miles  east  of  Picher.  The  first 
shaft  put  dowTi  a  year  or  more  ago 
failed  to  prove  satisfactory.  The  new 
shaft  is  the  result  of  drilling. 

The  Commerce  Mining  &  Royalty  Co. 
is  preparing  to  build  a  mill  on  its  Wills- 
Day  shaft,  about  tw-o  miles  east  of 
Picher.  Development  work  since  sink- 
ing -was  completed  has  had  satisfactory 
results. 
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NEVADA 

Rochester  Combined  Sued — Strike  Tied 
Up  Shipments  for  Dayton  Dredge 

Dayton — Six  carloads  of  material  for 
the  big  dredge  which  Bulkeley  Wells 
and  associates  are  building  to  work 
the  placer  ground  near  Dayton  were 
tied  up  on  the  road  by  the  railroad 
strike.  A  large  quantity  has  already 
been  delivered  and  four  carloads,  in 
addition  to  the  six  tied  up,  are  yet  to 
come.  The  dredge  will  be  110  x  45  ft.; 
the  estimated  capacity  is  5,000  yd.  per 
day.  The  buckets  hold  9i  cu.ft.  of 
gravel. 

Rochester — Suit  has  been  begun  in 
the  district  court  in  Pershing  County 
against  the  Rochester  Combined  Mines 
Co.  for  the  recovery  of  $200,00C,  which 
is  secured  by  notes  and  deed  of  trust. 
The  deed  of  trust  covers  69  mining 
claims  and  a  300-ton  mill  in  the 
Rochester  district. 

Yerington — The  Walker  River  Cop- 
per Co.  has  discontinued  churn  drilling 
for  the  present  on  its  property  in  the 
Yerington  district.  It  will  remodel  the 
mill  and  is  preparing  to  resume  mining. 

Copper  Canyon — The  U.  S.  Supreme 
Court,  on  April  19,  denied  a  petition  for 
rehearing  in  the  case  of  George  Cole 
et  al.  against  Joseph  Ralph,  involving 
title  to  placer  claims  at  Copper  Canyon, 
near  Battle  Mountain.  A  writ  of  man- 
date authorizing  the  plaintiffs  to  take 
possession  of  the  property  will  be  is- 
sued forthwith.  It  is  said  that  Eastern 
interests  are  negotiating  for  the  claims 
and  will  operate  them  on  a  big  scale. 

Tonopah— The  Tonopah  Mining  Co. 
shipped  $77,000  in  bullion  in  March. 
This  is  the  first  shipped  from  the  Mil- 
lers plant  for  about  two  years,  the  ore 
having  been  milled  at  the  Belmont  com- 
pany's plant  in  Tonopah  during  this 
time. 

The  West  End  mill  is  operating  al- 
most entirely  on  mine  ore,  custom  ton- 
nage being  negligible.  The  West  End 
company,  operating  under  agreement 
with  the  Tonopah  "76,"  is  prospecting 
the  latter  company's  ground  on  the  800 
level  from  the  Ohio  shaft.  The  forma- 
tion  is  favorable. 

The  Halifax  Tonopah  Mining  Co., 
controlled  by  the  West  End,  operating 
under  agreement  with  the  Mizpah  Ex- 
tension company,  has  cut  a  vein  on  the 
1,100  level,  from  which  regular  ship- 
ments of  good  ore  are  being  made.  The 
importance  of  this  discovery  has  yet  to 
be  proven  by  development,  which  is 
necessarily  slow  on  account  of  difficult 
working  conditions. 

Divide — The  report  to  stockholders 
of  the  Tonopah  Divide  should  be  out 
the  coming  week. 

The  Victory  Divide  reports  discovery 
of  high-grade  ore  but  the  developments 
to  date  are  too  meagre  to  estimate  the 
importance  of  the  find. 

"Tonopah  Dividend  will  sink  its  main 
shaft  to  the  800-ft.  level  and  crosscut 
to  the  ledge  from  this  point.  It  is  ex- 
pected that  the  ledge  will  be  reached 
within  100  ft. 


NORTH   CAROLINA 

Candor — The  Carolina  Minerals  Co. 
is  operating  the  iola  gold  mine  near 
Candor.  F.  Washburn  is  in  charge.  A 
plant  consisting  of  two  log  washers 
has  been  erected  and  is  handling  tail- 
ings from  former  operations.  The 
waste  dump  from  No.  2  Iola  shaft  is 
also  available.  It  is  said  that  a  five- 
stamp  mill  will  also  be  built  to  handle 
dump  ores.  The  mine  shut  down  in 
1915  and  the  50-ton  cyanide  mill  and 
other  equipment  were  moved  else- 
where. 

Hemp — In  Moore  County,  El  Oro 
Mining  Co.  has  resumed  work  at  its 
mine,  which  had  been  closed  for  over 
a  year.  The  present  mill,  using  ball 
mills,  amalgamation,  and  concentration, 
will  be  used  as  a  pilot  mill. 

Ashboro — A.  J.  Overton  is  building 
a  30-stamp  amalgamating  plant  in 
Randolph  County,  12  miles  northeast 
of  Ashboro. 

Eldorado — The  Coggins  mine,  near 
Eldorado,  in  Montgomery  County,  is 
i-unning  without  interruption.  The  in- 
clined shaft  is  now  below  500  ft. 

TENNESSEE 
Ducktown — Over  60  ft.  of  sulphide 
ore  has  been  crosscut  on  the  12th  level 
of  the  Hurra  Burra  mine  of  the  Ten- 
nessee Copper  Co.  This  is  the  lowest 
working  in  the  Burra  Burra  shaft.  Mac- 
Pherson  shaft  is  down  to  the  14th  level. 

TEXAS 
Sweetwater  —  The  United  States 
Gypsum  Co.,  of  Chicago,  has  purchased 
200  acres  of  land  situated  two  miles 
east  of  Sweetwater,  Tex.,  in  Nolan 
County,  and  a  corps  of  engmeers  under 
the  direction  of  H.  E.  Brookby,  de- 
velopment engineer  of  the  company,  is 
surveying  the  tract  with  a  view  to 
development.  The  tract  is  underlaid 
with  deposits  of  gypsum,  which  will 
be  used  in  the  manufacture  of  cement. 

UTAH 

G  p  h  i  r  —  Interesting  developments 
may  be  expected  at  the  old  camp  of 
Ophir,  particularly  on  the  south  side  of 
of  Ophir  Canon.  This  camp  has  had 
a  h^avy  producer  and  dividend  payer 
for  many  years  in  the  Ophir  Hill  Con- 
solidated on  the  north  side  of  the  cafion. 
Recent  work  by  geologists  in  this  sec- 
tion shows  that  the  ore-bearing  lime- 
stone productive  on  the  north  side  of 
the  canon  has  dropped  about  600  ft. 
through  faulting  on  the  south  or  Lion 
Hill  side  of  the  cafion.  The  old  Lion 
Hill  workings  reaching  a  depth  of  300 
ft.  in  the  past  produced  a  considerable 
tonnage  of  silver-lead  ore.  This  prop- 
erty and  adjoining  ground  has  been 
taken  over  by  a  newly  organized  com- 
pany, the  Ophir  Metals,  backed  by 
Eastern  men,  and  systematic  develop- 
ment is  being  carried  on. 

A  road  one  and  a  quarter  miles  long 
has  been  built  up  the  cafion  from  Ophir 
through  rock  at  times  requiring  con- 
siderable blasting;  buildings  have  been 
erected,  and  equipment  installed.  A 
tunnel  is  being  driven  to  cut  the  ore- 
bearing     limestone     above     mentioned. 


which  is  known  as  the  Buckhorn  lime- 
stone. Connections  have  been  com- 
pleted so  that  this  work  can  be  done 
more  rapidly  by  electric  power.  The 
tunnel  is  in  548  ft.,  and  at  800  ft.  is  ex- 
pected to  cut  the  Buckhorn  limestone. 
At  1,200  ft,  it  will  be  directly  beneath 
the  old  Lion  Hill  workings.  The  Ophir 
Central,  also-  on  the  south  side  of  Ophir 
Canon,  is  prospecting  its  ground  by 
means  of  diamond  drilling. 

Park  City — An  extra  shift  has  been 
put  on  at  the  Three  Kings.  A  winze  is 
being  sunk  in  mineralized  ground  and 
there  is  ore  in  three  places. 

The  American  Flag  mine  is  reported 
to  have  been  taken  under  bond  and 
lease  by  one  of  the  large  smelting  com- 
panies. Diamond  drilling  is  being  done 
from  the  1,100-ft.  level.  The  property, 
which  comprises  22  claims  covering 
about  300  acres,  has  a  record  of  pro- 
duction of  about  $500,000. 

Eureka — The  Iron  King,  which  began 
daily  shipment  on  April  1  of  a  car  of 
fluxing  iron  ore  over  the  recently  com- 
pleted Goshen  Valley  Railroad,  has  been 
forced  to  stop  shipping  for  a  time  owing 
to  the  car  shortage. 

The  Chief  Consolidated,  shipping  over 
the  Salt  Lake  route  entirely,  has  suf- 
fered particularly  from  the  car  short- 
age. The  Tintic  Milling,  closed  down 
for  a  short  time  to  install  a  sluicing 
system,  has  been  taking  about  40  cars 
of  low-grade  siliceous  ores  weekly  from 
a  number  of  mines.  This  company  will 
again  be  operating  its  milling  plant  in 
a  few  days. 

The  May  Day  is  to  levy  an  assess- 
ment of  2c.  a  share  to  provide  funds 
for  the  work  which  it  is  can-j'ing  on  at 
depth  through  the  Yankee  shaft. 

Lark — At  *-he  Ohio  Copper  the  new 
pump  has  not  yet  been  operated  owing 
to  the  breaking  down  of  power  connec- 
tions during  a  severe  snowstorm.  These 
are  being  repaired  and  more  rapid  work 
will  soon  be  possible. 

VIRGINIA 
Crimora — The  Crimora  Manganese 
Corporation  resumed  operations  on 
April  1  after  ten  months'  shut  down. 
Before  the  washing  plant  will  be  put 
in  commission,  about  100,000  cu.yd. 
of  overburden  will  be  removed  by  strip- 
ping, which  will  take  about  two  months. 
A.  M.  Yonge  is  general  manager. 

WASHINGTON 

Chewelah — The  Washington  Water 
Power  Co.  will  soon  begin  construction 
of  a  high-tension  power  line  from  its 
Long  Lake  plant  to  furnish  power  to 
various  mining  companies  in  the  dis- 
trict. The  Meyers  Falls  power  plant 
has  been  unable  to  meet  fully  the  heavy 
demands  made  upon  it.  particularly  by 
the  Northwestern  Magnesite  Co.  and 
the   United   Silver-Copper   JUning   Co. 

Bcssburg — The  Minorca  -  Homestake 
Mmes  Co.  has  been  organized  to  take 
o\er  and  operate  a  group  of  claims  in 
the  Fifteen-Mile  district  about  ten  miles 
northwest  of  Bossburg.  Samuel  Glas- 
gow, of  Spokane,  is  president,  and  Vic- 
tor  P.  Adams   manager. 
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CANADA 
British  Columbia 

Trail — Shipments  to  the  Consolidated 
M.  &  S.  Co.'s  smelter  during  the  week 
ended  April  14  were  as  follows: 

Gross 

Mine  Location  Tons 

Iron  Mask Kamloops   4S 

Josie Rossland   162 

Last  Chance Sandon   .  .*. 27 

North  Star Kimberley   67 

Paradise Athalmer     56 

St.  Eugene Movie    45 

Silver  Standard.  .New  Hazleton 34 

Sullivan  (Zinc)  .  .Kimberley    3.793 

Sullivan  (Lead)  ..Kimberley    176 


Total 4.408 

Princeton — The  Horn  Silver  Mining 
Co.,  in  the  Similkameen  district,  is  op- 
erating again  after  a  period  of  idleness, 
weekly  shipments  of  from  45  to  50  tons 
being  sent  to  the  Tacoma  smelter. 

Grand  Forks — It  has  been  officially 
announced  that  the  Granby  Consoli- 
dated M.  S.  &  R.  Co.  will  dismantle  its 
mine  plant  at  Phoenix,  where  the  mines 
have  been  idle  for  some  months.  Those 
parts  that  can  be  used  either  at  the 
company's  Cassidy  collieries  on  Van- 
couver Island,  or  at  the  copper  smelter 
at  Anyox,  will  be  shipped  to  those 
places. 

Rossland — The  surface  equipment  of 
the  White  Bear  mine  was  destroyed  by 
fire  recently.  The  transformer  house 
was  saved  by  packing  snow  about  it. 

Duncan — An  aerial  tramway,  4,750 
ft.  long,  has  been  practically  completed 
at  the  B.  C.  Manganese  Co.'s  Hill  60 
mine,  13  miles  from  Duncan,  B.  C,  on 
Vancouver  Island.  It  will  deliver  ore 
from  the  mouth  of  the  tunnel  to  the 
E.  &  N.  railroad.  Hill  60  ore,  as 
shipped,  has  run  50  per  cent  Mn,  19 
SiO„  0.90  Fe,  0.048  P,  0.10  S,  0.60  CaO, 
and  0.85  ALO;,.  Lack  of  sufficient  de- 
velopment forbids  a  tonnage  estimate. 
Shipments  have  been  made  to  the  Bil- 
rowe  Alloys  Co.,  of  Tacoma,  Wash. 
C.  H.  Dickie,  of  Duncan,  is  endeavor- 
ing to  put  the  property  on  a  substan- 
tial shipping  basis. 

Ontario 

Toronto — At  the  annual  meeting  of 
the  Associated  Goldfields  held  in 
Toronto  recently  it  was  decided  to  re- 
new the  stock  pool  which  was  to  have 
lapsed  on  July  1,  until  30  days  after 
the  mill  is  in  operation,  or  not  later 
than  Jan.  31,  1921.  It  was  anticipated 
that  when  the  pool  broke  more  light 
might  be  thrown  on  the  affairs  of  this 
company,  which  in  the  interests  of  the 
public  it  is  desirable  should  happen. 
The  officials  claim  large  bodies  of  ore 
averaging  $11.65.  These  figures  are 
based  on  diamond  drill  results,  and 
good  engineers  in  this  country  do  not 
estimate  tonnage  and  values  on  dia- 
mond drill  cores.  A  foiTner  manager 
of  the  property  has  stated  that  the  best 
he  could  hope  for  was  certain  areas 
running  between  four  and  five  dollars. 

Considei-able  opposition  has  de- 
veloped among  prospectors  and  others 
to  the  pi'oposed  amendment  to  the  min- 
ing act,  whereby  the  fee  for  recording 
claims    staked   on   licenses,   other   than 


those  of  the  staker,  will  be  raised  from 
510  to  $15  a  claim.  It  is  pointed  out 
that  a  large  number  of  the  most  im- 
portant mines  of  the  district  have  been 
discovered  by  prospectors  who  were 
grubstaked  by  othei's.  In  the  proposed 
amendments  special  consideration  has 
been  given  to  returned  soldiers.  The 
prospector  is  also  to  be  given  two  free 
assays  from  each  claim. 

Cobalt — The  central  council  of  the 
mine  employees  of  the  Cobalt  district 
is  meeting  with  the  mine  managers  to 
try  to  formulate  a  scheme  of  sickness 
insurance.  The  Miners'  Union  paid 
sickness  and  death  benefits  and  the  men 
claim  that,  although  the  Workmen's 
Compensation  takes  care  of  the  time 
lost  through  accidents,  since  the  union 
went  to  pieces  they  have  no  means  of 
getting  sick  benefits.  The  men  are 
wilirng  to  pay  half  the  cost  and  ask  the 
companies  to  pay  the  balance,  which 
seems  a  fair  enougis  proposal  and  one 
that  meets  with  the  approval  of  the 
mine  managers.  The  men  also  ask  that 
the  fund  be  handled  locally,  under  the 
jurisdiction  of  a  committee  composed 
of  mine  managers  and  workmen  in 
order  to  give  it  a  local  flavor  and  to 
save  the  insurance  companies'  costs. 
Unfortunately,  however,  they  seem  to 
have  very  iittle  knowledge  of  the  cost 
of  carrying  insurance  and  they  propose 
tl.'at  for  a  total  contribution  of  $1.50  a 
month,  sick  benefits  to  the  extent  of 
$2.75  a  day  should  be  paid.  This  is 
much  larger  than  any  insurance  com- 
pany would  pay.  The  mine  managers 
want  to  start  it  off  on  an  actuarial 
basis  and  then  if  a  sufficient  surplus  is 
created  the  rates  can  be  lowered  or  the 
benefits  increased. 

The  freight  embargo  has  interfered 
to  some  extent  with  the  shipment  of 
ore  from  Cobalt  to  the  United  States, 
but  in  addition  to  this  the  big  pro- 
ducers of  silver  bullion  in  the  camp 
are  not  selling  their  product  at  present 
prices  for  the  metal.  It  is  estimated 
that  at  least  1,500,000  oz.  is  being  held 
for  higher  prices. 

The  KeiT  Lake  is  considering  the 
treatment  of  old  dumps,  aggregating 
about  75,000  tons.  They  are  to  be 
carefully  sampled  to  deteraiine  their 
value,  and  if  the  silver  content  is  suf- 
ficiently high,  the  company  will  en- 
deavor to  have  them  treated. 

The  Kerr  Lake  has  also  acquired  a 
gold  dredging  property  in  New  Zea- 
land. The  area  di-illed  is  estimated  to 
give  a  net  profit  of  $3,436,000,  and  the 
annual  return  to  the  Kerr  Lake  should 
be  $217,000,  or  approximately  50c.  per 
share.  During  January  and  February 
of  this  year,  the  KeiT  Lake  mine,  at 
Cobalt,  produced   213,234  oz.  of  silver. 

An  interim  report  of  the  Kerr  Lake 
mines  has  been  issued,  which  shows 
that  the  company  has  been  extending 
its  operations.  It  has  acquired  the 
controlling  interest  in  a  silver  mine  in 
Utah,  which  started  producing  in  De- 
cember, 1919.  There  is  a  150-ton  mill 
on  this  property  and  ore  reserves  are 
estimated  at  87,000  tons,  averaging  18 
oz.   in  silver,   and  80c.   in   gold.     Valu- 


ing silver  at  $1.10  per  oz.,  it  is  esti- 
mated that  the  Utah  mine  will  bring  a 
profit  of  $9.50  per  ton,  anc  after  re- 
paying advances  made  on  account  of 
purchase  price,  out  of  earnings,  the 
annual  profit  accruing  to  the  Kerr  Lake 
should  be  $265,000,  or  equivalent  to  4.5c. 
per  share  on  its  issued  capital.  Only 
a  small  part  of  the  Utah  property  has 
been  prospected. 

Gowganda  —  The  Northern  Light 
Railways  Co.  has  been  granted  a  char- 
ter for  the  construction  of  a  light  nar- 
row-gage railway  from  Elk  Lake  to 
Gowganda  and  is  prepared  to  proceed 
with  the  work  at  once.  Having  failed 
to  induce  the  government  to  build  a 
railway  of  standard  gage,  the  leading 
operators  are  disposed  to  support  the 
light-railway  project,  as  shipping  facili- 
ties have  long  been  badly  needed. 

Quebec 
Asbestos  District 

Thetford — The  asbestos  district  of 
Quebec  continues  active  and  there  is  a 
tendency  to  open  up  new  properties 
and  resuscitate  opei'ations  in  some  of 
those  which  have  been  dormant  since 
1908-9.  The  Boston  Asbestos  Co.'s 
plant  at  East  Bj'oughton  will  soon  be 
ready  to  resume  production,  working 
urder  lease  to  Asbestos  Mines,  Ltd., 
J.  A.  Jacobs  president,  formerly  of  the 
Jacobs  Asbestos  Co.  The  same  inter- 
ests were  planning  development  of  *'he 
Clark  property  in  the  vicinity  of  the 
Reed's  mine,  Thetford  Mines,  but  it  is 
understood  that  nothing  will  be  done  for 
the  present. 

The  plant  at  the  Harris  mine,  at 
Coleraine,  will  be  in  operation  in  mid- 
summer. The  Bennett-Martin  Asbestos 
&  Chrome  Co.  is  completing  its  plans 
for  a  branch  line  from  the  Quebec 
Central  Ry.  at  Coleraine  to  its  niine 
at  Vimy  Ridge,  six  miles  distant. 

The  Reed  Mining  Co.,  near  Thetford, 
which  has  been  operated  for  the  'ast 
year  by  Fillion  &  Blais,  is  being  ex- 
amined by  the  Weiser  interests  of  Pres- 
cott,  Ont.,  who  may  take  it  over. 

Mr.  Fitzgerald,  president  of  the  Sud- 
bury Diamond  Drilling  Co.,  has  arrived 
in  Thetford  with  a  force  of  men  to  do 
some  work  for  the  Asbestos  Corpora- 
tion of  Canada,  Ltd. 

Chrome  District 

The  new  plant  of  the  Mutual  Chem- 
ical Co.,  at  Caribou  Lake  has  been  op- 
erating since  March  1  and  giving  ex- 
cellent results.  The  deposits  of  chrome 
ore  have  been  opened  in  good  shape 
and  another  level  of  100  ft.  will  be 
started  immediately. 

The  J.  V,  Belanger  Chrome  Mining 
Co.'s  new  plant  will  be  ready  for  opera- 
tion next  month. 

The  Dominion  Mines  &  Quarries, 
Ltd.,  has  come  to  the  conclusion  that 
the  chrome  industry  of  Canada  does  not 
offer  the  necessary  inducements  to  con- 
tinue work  and  has  dismantled  its 
plant  at  the  Montreal  Asbestos  mine  at 
Lake  St.  Francis  and  its  Nadeau  prop- 
erty at  Thetford  Mines. 
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New  Publications 


Official  Year  Book  of  the  Common- 
wealth  of  Australia.  1918.  By  G. 
H.  Knibbs.  Board,  6x9,  pp.  1,246. 
Published  by  the  Commonwealth 
Bureau  of  Census  and  Statistics, 
Melbourne,  Australia. 

Official  Year  Book  of  the  Union  of 
South  Africa.  1918.  By  C.  W. 
Cousins.  Board,  6  x  10,  pp.  786. 
Published  by  the  Union  Office  of 
Census  and  Statistics,  Pretoria, 
South  Africa. 

These  books  are  a  record,  more  or 
less  complete,  of  almost  every  subject 
about  which  a  review  can  be  written  or 
statistical  information  can  be  tabulated. 
Many  maps  are  included,  the  Australian 
volume  containing  a  particularly  good 
one  of  the  commonwealth,  size  30  x  40 
inches.  Mines  and  mining  occupy 
fifty  pages  in  this  book,  and,  in  the 
other,  sixty  pages  are  devoted  to  the 
mining  industry  of  South  Africa.  These 
are  excellent  and  authoritative  refer- 
ence books,  valuable  to  anyone  inter- 
ested in  the  countries  to  which  they  re- 
late. E.  H.  R. 

Microscopic  Examination  of  the  Ore 
Minerals.  By  W.  Myron  Davy  and 
C.  Mason  Farnham.  Cloth,  6  x  94, 
pp.  154.  McGraw-Hill  Book  Co., 
New  York.    Price  $2.50. 

In  the  preparation  of  the  volume,  the 
authors  have  based  their  consideration 
on  work  previously  done  by  Campbell 
and  Murdoch,  in  addition  to  a  great 
deal  of  independent  study.  The  excel- 
lent arrangement  of  the  determinative 
tables,  together  with  the  supplementary 
tests,  which  may  be  applied  to  the 
study  of  ore  minerals,  makes  this  book 
one  of  great  practical  use  to  the  pro- 
fession as  well  as  to  the  student  of 
mining  and  geology.  Microchemical 
reactions  of  about  two  hundred  mineral 
species  are  listed,  and  the  methods  of 
procedure  are  recorded.        D.  E.  A.  C. 

Latin-American  Year  Book  for  Mer- 
chants and  Investors  for  1919.    Pp. 

564;  2  maps.    Criterion  Newspaper 
Syndicate  (Inc.),  New  York,  1919. 

The  book  contains  considerable  de- 
scriptive material  concerning  each  of 
the  twenty-one  Latin-American  re- 
publics. The  mineral  resources  of 
Argentina,  Bolivia,  Brazil,  Chile,  Colom- 
bia, Costa  Rica,  Cuba,  Ecuador,  Haiti, 
Honduras,  Mexico,  Nicaragua,  Peru, 
Salvador,  Uruguay,  and  Venezuela  are 
described  briefly.  The  best  portions  are 
those  dealing  with  the  Oruro  (Bolivia) 
tin  mines,  the  Chilean  nitrate  situation, 
the  present  condition  of  the  Brazilian 
manganese  industry,  the  statistics  of 
gold  and  silver  production  of  Mexico, 
and  the  Mexican  petroleum  industry. 

It  is  unfortunate  that  for  a  number 
of  countries  the  mineral  resources  de- 


scribed or  mentioned  were  poorly 
selected,  in  that  they  are  not  the  most 
important.  Considerable  matter  is 
given  that  is  unreliable  and  now  out 
of  date,  and  many  geographic  names 
are  misspelled.  The  mineral  resources 
descriptions  should  be  revised  in  later 
editions.  B.  L.  M. 

The  Mining  Manual  and  Mining  Year 
Book  for  1920— By  Walter  R.  Skin- 
ner. 5J  x  8i,  pp.  832;  cloth.  Pub- 
lished by  Walter  R.  Skinner,  11-12 
Clements  Lane,  London,  E.  C.  4. 
Price  21s.  6d.,  foreign  postage  paid. 

The  new  edition  of  Skinner  is  out. 
The  value  of  the  book  is  indicated  by 
the  fact  that  we  have  a  very  hard  time 
keeping  it  in  our  bookcase;  in  fact, 
the  former  edition  had  been  missing  for 
the  past  month,  so  this  new  book  is  even 
more  welcome  than  usual.  Our  read- 
ers are  more  familiar  with  Weed's 
handbook,  which  should  be  issued  within 
the  next  week  or  two.  Skinner's  pub- 
lication has  more  of  an  English  flavor 
than  the  other,  and  presents  a  fairly 
complete  list  of  the  principal  mining 
companies  of  the  world,  along  with 
those  of  lesser  importance  under  British 
control.  Not  a  great  deal  of  space  is 
devoted  to  plant  descriptions,  but  full 
details  of  interest  to  the  financier  are 
given.  The  customary  statistical  in- 
formation and  lists  of  mining-company 
officials  and  mining  engineers  are  ap- 
pended. E.  H.  R. 

Electric  Furnaces  in  the  Iron  and  Steel 
Industry.  By  W.  Rodenhauser,  J. 
Schoenawa,  and  C.  H.  Van  Baur; 
Third  edition,  6x9;  pp.  444.  John 
Wiley  &  Sons,  New  York. 

In  the  preface  to  this  edition  the  pre- 
diction is  made  that  the  number  of  elec- 
tric furnaces  now  in  use  in  the  steel 
industry  will  be  doubled  in  the  next  ten 
years.  Considering  this,  and  the  fact 
that  steel  produced  by  the  electric  fur- 
nace made  its  debut  less  than  twenty 
years  ago,  and  that  at  the  present  time 
the  world's  production  of  electrically 
made  steel  totals  annually  over  half  a 
million  tons,  the  process  may  be  re- 
garded  as  a  highly  valuable  adjunct  to 
the  steel  industry. 

The  volume  consists  of  two  parts. 
Part  1  covers  historical  matter,  funda- 
mental principles,  operative  conditions, 
and  a  description  of  the  various  types. 
Of  the  latter  probably  the  best  known 
in  this  country  is  the  Heroult  furnace, 
which  of  all  the  arc  furnaces  resembles 
most  nearly  a  tilting  open-hearth  fur- 
nace. Part  II  considers  material  for 
furnace  construction  and  costs  of  oper- 
ation, and  concludes  with  a  general 
treatise  on  the  electro-metallurgy  of 
iron  and  steel.  The  issue  is  well  ar- 
ranged and  should  serve  as  an  excellent 
guide  to  the  student  and  operator  alike. 
D.  E.  A.  C. 


Northern  Manitoba — R.  C.  Wallace, 
Commissioner  of  Northern  Manitoba, 
has  written  an  interesting  booklet  of 
forty-five  pages,  including  maps,  de- 
scriptive of  the  mineral  belt  tributary 
to  The  Pas.  The  geological  features  of 
the  district,  and  its  history  and  develop- 
ment, both  in  regard  to  metallic  and 
non-metallic  minerals,  are  discussed. 
The  information  is  particularly  timely, 
in  view  of  the  current  interest  in  Flin 
Flon  and  other  properties  in  that  neigh- 
borhood. Copies  of  the  parhphlet,  which 
is  entitled  "Mining  and  Mineral  Pros- 
pects in  Northern  Manitoba,"  may  be 
had  by  addressing  Publicity  Commis- 
sioner, Parliament  Buildings,  Winnipeg, 
Man. 

Gasoline — A  paper  dealing  directly 
with  the  recovery  of  gasoline,  by  means 
of  the  absorption  process,  from  the 
residual  gas  in  plants  where  motor  fuel 
is  obtained  from  natural  gas  by  me- 
chanical compression  and  cooling,  has 
just  been  issued  by  the  Bureau  of 
Mines,  as  Technical  Paper  232.  In  the 
absorption  process,  the  gasoline  present 
in  the  natural  gas  is  absorbed  by  oil 
and  subsequently  separated  from  the 
oil  by  distillation,  or  is  absorbed  in 
naphtha  and  marketed  without  further 
treatment.  The  purpose  of  the  paper 
is  to  point  out  more  efficient  methods  of 
production  of  gasoline  and  motor  fuel. 
Recommendations  regarding  the  instal- 
lation of  equipment  are  made  which 
will  prove  of  value  to  all  interested. 
Copies  may  be  obtained  free  of  charge 
by  addressing  the  Director  of  the  Bu- 
reau of  Mines,  Washington,  D.  C. 

Minerals  of  Utah — An  interesting 
bulletin  on  the  mineral  wealth  and  pro- 
duction of  Utah  has  been  prepared, 
known  as  Bulletin  12,  Utah  Engineer- 
ing Station  of  the  Bureau  of  Mines. 
The  state  has  been  for  a  number  of 
years  the  second  largest  producer  of 
silver  in  the  United  States.  It  has,  in 
the  Utah  Copjfer  Co.'s  property,  the 
largest  copper  mine  in  the  world,  and 
immense  deposits  of  iron,  coal,  and  hy- 
drocarbons are  available.  Potential 
wealth  lies  in  the  deposits  of  oil  shale, 
for  the  development  of  which  a  success- 
ful process  will  undoubtedly  be  found. 
The  coke  and  cement  industry  has  been 
established.  Large  deposits  of  ozoce- 
rite occur.  Uranium  and  vanadium  ores 
are  produced  near  Green  River,  in  the 
southern  part  of  the  state.  Potash  is 
being  produced  from  alunite  and  from 
salt  brines,  and  a  large  tonnage  of 
phosphate  rock  can  be  mined  for  fertil- 
izing purposes.  The  book  contains  a 
large  amount  of  historical  data,  tables 
of  the  production  of  the  various  min- 
erals, and  a  map  showing  the  mining 
districts  of  the  state.  It  may  be  had 
free  of  charge  from  the  Director  of  the 
School  of  Mines  of  the  University  of 
Utah,  Salt  Lake  City. 
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Men  You  should 
know  about 


Peter  S.  Haury  has  returned  to  San 
Francisco  from  Nevada. 

Marcus  Daly  announces  that  he  has 
moved  his  offices  to  Rooms  1511-1512, 
8  West  40th  St.,  New  York  City. 

C.  Wythe  Cooke,  geologist  in  the 
service  of  the  Tropical  Oil  Co.,  reports 
his  arrival  at  Barranca,  Berneja, 
Colombia. 

A.  C.  Leland  has  been  appointed  as- 
sistant superintendent  of  the  Mocte- 
zuma  Copper  Co.  properties  at  Naco- 
zari,    Sonora,   Mexico. 

K.  F.  Mather,  an  oil  geologist,  has 
returned  from  Bolivia,  where  he  has 
spent  the  last  six  months  examining 
prospective  oil  territory. 

P.  S.  Smith  and  O.  C.  Wheeler,  of  the 
IJ.  S.  Geological  Survey,  spent  last 
week  visiting  the  potash  lakes  in  the 
vicinity  of  Amarillo,  Tex. 

C.  H.  Cook  has  resigned  from  the 
Canadian  Geological  Survey,  Ottawa, 
to  accept  a  position  as  geologist  for 
the  Associated  Gold  Fields  of  Larder 
Lake. 

A.  E.  Eldridge  has  been  added  to  the 
staff  of  the  United  Verde  Copper  Co. 
at  Jerome,  Ariz.,  especially  for  service 
with  the  alien  employees  of  the  cor- 
poration. 

J.  D.  Ireland  and  C.  N.  Hickok.  of 
Cleveland,  Ohio,  and  E.  E.  Hunner,  of 
Duluth,  have  completed  an  inspection 
of  the  northern  mines  of  the  M.  A. 
Hanna  Co. 

J.  C.  Greenway,  general  manager  of 
the  Calumet  &  Arizona  Mining  Co., 
Warren,  Ariz.,  has  been  boomed  in  a 
number  of  Arizona  papers  as  a  candi- 
date for  U.  S.  Senator. 

C.  A.  Bonine,  of  the  Pennsylvania 
State  College  School  of  Mines,  has 
joined  the  Land  Classification  Board  of 
the  U.  S.  Geological  Survey  and  has 
been  assigned  to  oil  land  work  in 
Wyoming. 

C.  AV.  Whitley,  120  Broadway,  New 
York  City,  a  director  of  the  American 
Smelting  &  Refining  Co.,  is  making  an 
inspection  of  the  company's  pi'opei'ties 
in  the  Southwest.  B.  A.  La  Barge  is 
accompanying  Mr.  Whitley. 

H.  C.  Rizer,  chief  clerk  of  the  U.  S. 
Geological  Survey,  will  represent  that 
organization  at  the  dedication  exer- 
cises at  Grand  Canyon.  Before  return- 
ing to  Washington  he  will  visit  the 
western  offices  of  the  Survey. 

Thomas  M.  Schumacher,  William 
Church  Osborne,  and  Frank  Moffett 
have  returned  to  New  York  with  Cleve- 
land H.  Dodge  and  others  from  a  recent 
tour  of  inspection  of  the  Phelps  Dodge 
Corporation  properties  in  New  Mexico 
and  Arizona. 

Stuart  A.  Thorne,  formerly  manager 
of  the  Trethewey  mine  of  Cobalt,  Ont., 
who  enlisted  early  in  the  war  for  serv- 
ice  overseas,   has   been   i-eappointed   to 


his  former  position  in  succession  to 
I.  S.  McReavy,  who  has  been  manager 
for  the  last  two  years. 

F.  H.  HoUaday,  general  manager  for 
Winston-Dear,  stripping  contractors, 
with  headquarters  in  Hibbing,  Minn., 
has  been  elected  vice-president  of  the 
company.  He  will  continue  in  his  active 
capacity  as  general  manager  of  the 
stripping   operations. 

Charles  E.  Mills,  who  resigned  as 
general  manager  of  the  Inspiration 
Consolidated  Copper  Co.'s  mines  and 
works  at  Miami,  Ariz.,  to  take  on  war 
work,  has  returned  to  Arizona,  where 
he  has  large  banking  interests  in  as- 
sociation with  Dr.  L.  D.  Ricketts. 

Felix  E.  Wormser,  assistant  metal- 
mining  engineer,  U.  S.  Bureau  of  Mines, 
resigned    that    post    on    March    15    to 


F.  W.  Guernsey  has  been  appointed 
general  manager  of  the  Mason  Valley 
Mines  Co.,  Thompson,  Lyon  County, 
Nev.  He  succeeds  A.  J.  McNab,  who 
has  been  in  charge  for  some  years.  Mr. 
Guernsey  was  formerly  in  charge  of 
the  company's  smelter  at  Thompson. 

Hohman  I.  Pearl  and  associates  of 
Crosby,  Minn.,  known  as  the  Associated 
Engineers,  have  started  an  assay  office 
at  The  Pas,  Manitoba,  under  the  name 
of  Allied  Engineers,  Ltd.  D.  W.  War- 
nock,  who  was  formerly  in  charge  of 
the  O'Connell  laboratory  at  Crosby,  has 
been  placed  in  charge  of  the  new  office 
at  The  Pas. 

L.  D.  Davenport,  for  the  last  four 
years  chief  engineer  in  the  Hibbing 
district  for  the  Oliver  Iron  Mining  Co., 
has  resigned  and  will  become  associated 
with  E.  M.  Thayer  &  Co.,  of  Boston, 
about  May  1.  Mr.  Davenport  is  one 
of  the  pioneer  engineers  of  the  Mesabi 
Range,  and  in  addition  to  having  pub- 
lished several  original  articles  on  Me- 
sabi mining  practice  has  lately  been 
editor-in-chief  of  the  handbook  of  min- 
ing methods  being  prepared  by  the  En- 
gineers' Club  of  Northern  Minnesota. 
On  April  24  a  farewell  banquet  was 
tendered  him  by  the  club.  He  is  suc- 
ceeded as  chief  engineer  in  the  Hib- 
bing district  by  A.  S.  Diehl,  who  has 
held  a  similar  position  in  the  Canisteo 
district,  where  he  is  succeeded  by  R.  P. 
Weidenfeller,  formerly  assistant  chief 
engineer  in  the  district. 


FELIX  E.  WORMSER 

accept  a  position  on  the  staff  of 
Engineering  and  Mining  Journal.  Mr. 
Wormser,  who  is  a  native  of  Santa 
Barbara,  Cal.,  graduated  from  Colum- 
bia University  School  of  Mines  and 
worked  as  mining  engineer  with  Snake 
River  mines,  the  Baker  Mines,  and  the 
Cornucopia  Mines  companies  of  Ore- 
gon from  1916  to  1918.  In  1917  he 
was  appointed  U.  S.  Mineral  [purveyor 
for  Oregon,  and  from  July  to  Decem- 
ber, 1918,  served  in  O.  R.  C.,  Engineer- 
ing Section,  U.  S.  A.,  receiving  honor- 
able discharge  as  a  second  lieutenant. 
Mr.  Wormser  was  appointed  to  the 
U.  S.  Bureau  of  Mines  in  March, 
1919,  and  there  was  chiefly  occupied 
in  collecting  information  on  gold,  sil- 
ver, iron,  copper,  and  other  metals, 
for  the  monthly  reports  of  investiga- 
tions by  the  Bureau.  He  returned  from 
Santa  Barbara  and  joined  the  staff  of 
the  Journal  on  April  27. 

William  Morris  Davis,  engineer,  geol- 
ogist, and  geographer,  was  awarded 
the  Vega  Medal  on  April  25.  This 
medal  is  the  highest  distinction  con- 
ferred by  the  Swedish  Anthropological 
and  Geographical  Society  of  Stockholm. 


Obituary 


Daniel  Sisson,  manager  of  the  New 
York  office  of  Phoenix  Iron  Works  for 
thirty-four  years,  died  of  heart  failure 
in  Asbury  Park,  N.  J.,  on  April  16.  Mr. 
Sisson,  who  was  sixty-four  years  old 
and  a  native  of  Seneca  Falls,  N.  Y., 
was  a  graduate  in  law  from  New  York 
University,  but  early  became  interested 
in  the  silver  mines  of  Colorado,  where 
he  spent  some  years.  He  had  been  with 
the  Phoenix  works  almost  from  their 
beginning. 

John  Christy,  late  of  Clifton,  Ariz., 
and  owner  of  several  mines  in  that 
vicinity,  died  recently  at  Gila  Bend, 
Ariz.,  where  he  was  interested  in  a 
large  agricultural  development  enter- 
prise. Mr.  Christy  saw  service  in  the 
Gordon  relief  expedition  in  Egypt,  and ' 
then  joined  the  Canadian  Mounted 
Northwest  Police.  After  amassing  a 
fortune  in  the  Alaskan  gold  fields  and 
lumbering  in  Washington,  he  moved  to 
Arizona. 

R.  L.  Hogue  mining  engineer,  rep- 
resenting Whicher  &  Co.  and  Weir 
Brothers,  New  York  City,  died  at  Reno, 
Nev.,  on  April  26  from  the  injuries 
he  received  when  his  automobile  went 
over  an  embankment  while  he  was  on 
his  way  to  the  Stimler  mine  on  April 
25.  Mrs.  Hogue  and  A.  G.  Cummings, 
v/ho  were  in  the  car  with  Mr.  Hogue, 
escaped    uninjured. 
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The  Market  Report 

Published  in  part  in  San  Francisco  and  mailed  from 
there  to  our  Western  subscribers  as  a  special  service 
pending  the  arrival  of  the  Engineering  and  Mining  Journal 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

April 

Sterling 
Exchange 

Silver 

April 

New  York, 
Cents 

London* 
Pence 

New  York, 
Cents 

LondoD, 
Pence 

22 
23 
24 

388 
388 
387i 

1161 

118 
118 

68 1 
69* 
69f 

26 
27 

2S 

3S4J 

376 

382 

118 
112 
114^ 

691 
6S 

66| 

New  York   quotations   are   as   reported  by  Handy   &   Harman   and    are   in   cents   per   troy   ounce 
ol  bar  silver.  999  fine.     London  quotations  are  in  pence  per  troy  ounce  of  sterling-  Bilver,  925  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zinc 

April 

Electrolytic 

99  Per  Cent 

straits 

N.  Y. 

St.  L. 

St.  L. 

22 

18.30 

60i 

6U@62 

8.60 

8.30 

7.8O@7.90 

■  23- 

18.45 

601 

61  @61i 

8.60 

8.30 

7.85@7.9S 

^    24 

18.50 

601 

61  @6U 

8.60 

8.25 

7  90@8  00 

26 

18.50 

59J 

60f@61i 

9  00 

8.70 

7.85@7.95 

27- 

18.75 

59J 

60J(5»61 

8.90 

8.60 

7.85@7.95 

28 

18.75 

59f@60 

61  ((?61| 

8.90 

8  60 

7.S0@7  90 

The  above  quotations  are  our  appraisal  of  the  averag:e  of  the  major  markets  based  erenerally 
on  sales  as  made  and  reported  by  producers  and  a&encies,  and  represent  to  the  best  of  our  judg:- 
mt-nt  the  prevailing  values  of  the  metals  for  prompt  and  nearby  deliveries  constilutingr  the  major 
markets,  redwed  to  the  basis  of  New  York,  cash,  except  where  St.  Louis  is  the  normal  basing- 
point.     All  prices  arc  in  cents  per  pound. 

Copper  is  commonly  sold  on  terms  "delivered."  which  means  that  the  seller  pays  the  freight 
from  refineo'  lo  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing:  to 
figure  net  pri'.es  on  individual  transactions.  Consequently,  an  average  deduction  is  made  from 
the  '■delivered"  price.  At  present  the  average  cost  of  delivery  from  New  York  refineries  is  O.loc. 
per  lb.,  and  that  deduction  is  made  to  arrive  at  the  New  York  price.  When  copper  is  sold  f.o.b. 
or  f.a.s.  New  York."  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots 
an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes 
are  sold  at  a  discount  of  0.12.)c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at 
35c.  per  100  lb.  above  St.  Louis.  Tin  is  quoted  on  the  basis  of  spot  American  tin.  99  per  cent 
grade,   and  spot  Straits  tin. 


London 

Copper 

Tin 

Lead 

April 

Standard 

Spot 

3M 

lytic 

Spot 

3M 

Spot 

3M 

Spot 
45^ 

3  M 

22 

lOOJ 

1031 

110 

346 

343i 

394 

41  2^ 

47, 

23 

lOU 

1041 

110 

3  46  J 

343i 

401 

m 

46i 

48g 

24 

.    . . 

26 

1031 

1051 

111 

3461 

345 

40i 

4U 

49 

501 

27 

105 

107i 

112 

347-2 

347 

4U 

42f 

491 

51 

28 

103 

1051 

112 

3471 

3461 

41i 

42^ 

471 

491 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.     All  prices  are 
in  pounds  sterling  per  ton  of  2,240  lb. 


Metal  Markets 

New  York,  April  28,  1920. 

Transportation  difficulties  continue 
to  act  as  a  brake  on  the  metal  market. 
Little  metal  can  be  moved  in  any  direc- 
tion, and  the  situation  is  much  worse 
than  is  indicated  in  the  newspapers. 
Consumers  are  not  interestod  when  de- 
livery is  so  problematical,  and  are  keep- 
ing out  of  the  market.  Copper  contin- 
ues quiet,  with  a  firmer  undertone.  Lead 
and  tin  are  erratic,  and  zinc  continues 
weak. 

Copper 

Again  this  last  week  pi-actically  no 
copper  has  been  sold  by  the  big  pro- 
ducers. Most  of  the  small  lots  which 
could  be  delivered  have  been  picked  up, 
and  during  the  last  three  days  a  firner 
tendency  has  existed.  The  credit  plans 
of  the  Copper  Export  Association  will 
no   doubt  be   officially   announced   in   a 


few  days,  and  will  probably  provide  for 
three  months'  credit,  subject  to  renewal, 
on  European  sales.  France  is  likely  to 
be  one  of  the  principal  countries  to 
profit  by  the  scheme.  The  Japanese 
demand  has  been  killed  by  financial 
conditions  in  Japan. 

Domestic  consumers,  feeling  that 
copper  will  soon  be  sold  for  export 
under  the  proposed  credit  arrange- 
ments, have  been  pricking  up  their  ears 
a  little,  taking  care  to  see  that  a  sud- 
den export  demand,  with  a  possible  at- 
tendant increase  in  price,  does  not  find 
them   asleep. 

Just  how  much  copper  remains  un- 
sold in  refiners'  hands  is  uncertain. 
Figures  all  the  way  from  200,000,000 
to  550,000,000  lb.  have  been  suggested. 
We  are  inclined  to  think  the  higher 
figure  is  nearer  the  truth.  The  "invis- 
ible stocks"  in  the  hands  of  consumers, 
however,   are   much   less   than   normal. 


With  the  existing  labor  troubles,  and 
the  approach  of  the  summer  season, 
production  is  likely  to  drop,  and  it  may 
be  that  by  September  existing  stocks 
will  be  pretty  well  absorbed.  At  any 
rate,  the  big  producers  are  not  worry- 
ing about  these  stocks  the  way  they 
did  a  year  ago;  rather  they  are  glad 
they  have  them. 

Lead 
Heavy  pressure  was  brought  to  bear 
on  the  market  during  the  last  three 
days  of  last  week,  and  a  considerable 
amount  was  sold  in  the  neighborhood  of 
8Jc.,  St.  Louis.  On  Monday,  however, 
the  market  seemed  to  recover  its  posi- 
tion of  the  early  part  of  last  week,  and 
a  fairly  large  tonnage  of  desilverized 
lead  was  sold  at  a  price  which  netted 
close  to  83c.,  St.  Louis.  In  the  past 
two  days  practically  no  business  has 
been  done.  Prompt  lead  commands  a 
premium,  and  in  cases  where  delivery 
can  be  made,  almost  any  price  within 
reason  can  be  obtained  for  small  lots. 
Futures  are  still  selling  under  Sic,  St. 
Louis.  Today's  price  of  £41 J  in  Lon- 
don means  that  Mexican  lead  will  go 
to  Europe. 

Zinc 
The  market  remains  very  quiet. 
Electrolytic  still  brings  about  Olc,  New- 
York,  and  the  Euix)pean  demand  is 
very  good,  particularly  for  France., 
The  London  market  took  a  spurt  on 
Monday,  but  is  down  again  today.  The 
strike  of  the  laborers  in  the  Connecticut 
brass  mills  and  the  freight  embargo  are 
interfering  with  domestic  business. 

Tin 

Tin  has  been  dead  all  the  week,  and 
has  wobbled  between  61  and  62c.  The 
speculative  movement  in  London  seems 
to  have  quieted  down.  Futures  may  be 
had  slightly  under  spot,  but  little  inter- 
est exists  in  this  metal  for  any  delivery. 

We  quote  electi-olytic  at  61Jc. 
throughout  the  week,  April  22  to  April 
28,  inclusive.     But  little  has  been  sold. 

Straits  tin  for  future  delivery:  April 
22,  60J@61c.;  April  2i,  60J@61c.;  .\pr)l 
24,  60i@60-4'c.;  April  26,  60@60Jc.; 
April  27,  60@G0Jc.;  .\pril  28,  60J(a)61c. 

Arrivals  of  tin,  in  long  tons:  April 
19,  51  instead  of  80,  as  previously  re- 
ported; April  21,  Straits,  350;  April  22, 
Buenos  Aires,  28;  April  23,  Straits, 
1,025;  China,  165;  April  24,  Liverpool, 
25;  April  26,  Straits,  100. 

Gold  and  Silver 

Gold  was  quoted  in  London  on  .\pril 
22  at  106s.;  April  23,  106s.  9d.;  April 
26,  107s.  6d.;  April  27.  109s.;  April  28, 
108s.  4d. 

Foreign  Exchange  —  Sterling  has 
slumped   badly,   and   yesterday  sold   as 
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low  as  ?3.743,  but  recovered  somewhat 
today.  Several  reasons  may  be  ad- 
vanced, possibly  the  principal  one  being 
the  selling  of  sterling  by  Japanese  in- 
terests who  have  decided  to  transfer 
their  accounts  from  London  to  New 
York,  probably  in  order  to  be  able  to 
get  gold  for  export  should  the  need 
arise.  Also,  a  large  number  of  trade 
bills  held  in  the  hope  of  a  further  rise 
in  sterling  have  been  liquidated,  and  a 
lull  has  occurred  in  the  gold  shipments 
from  London.  Such  violent  fluctuations 
as  occurred  yesterday,  for  instance,  also 
indicate  speculation  on  a  large  scale, 
and  doubtless  this  also  has  cut  some 
figure  in  the  decline.  Other  European 
money  has  also  shown  further  depre- 
ciation, indicating  that  economic  condi- 
tions are  none  too  favorable.  Francs 
and  lire  declined  further,  and  yesterday 
were  quoted,  in  units  to  the  dollar,  at 
16.98  and  22.97  respectively.  German 
marks  gained  about  10  points  on  the 
week  and  were  worth  1.68  on  Tuesday. 
Canadian  dollars  were  to  be  had  in  Xew 
York  yesterday  at  8  per  cent  discount. 

Silver — The  market  has  shoi^Ti  little 
fluctuation  for  the  last  week,  until  the 
27th,  when  under  the  pressure  of  China 
selling  and  Continental  off'erings,  the 
London  price  dropped  to  6.5d.,  and  New 
York  to  $1.12.  The  market  is  steady  at 
the  decline.  An  improvement  in  China 
exchanp-es  is  expected,  as  the  export 
season  has  begun. 

Mexican  dollars  at  New  York:  April 
22,  885;  April  23,  89i;  April  24,  891; 
April  26,  891;  April  27,  85;  April  28, 
86S. 

Otner  Metals 

Aluminum — Ingot  is  quoted  at  33c., 
for  98@99  per  cent  virgin;  good  de- 
mand, strong  market  and  metal  hard 
to  get.  No.  12,  31ic.;  sheets,  18  gage 
and  heavier,  44.2c.;  powdered,  60@65c. 

AntimoHV — Some  forced  selling,  and 
Japanese  troub'es  have  tended  to  de- 
press the  market,  but  conditions  are 
fundamentally  sound.  Spot  metal  is 
quiet  at  10@10Jc.  for  ordinary  brands; 
W.  C.  C,  lOic.  and  Cookson's  "C" 
grade,  16c.  Futures  may  be  shaded 
slightly.  Chinese  and  Japanese  brands, 
spot,  10J@10."c.  Market  easy,  with 
few   inquiries. 

'Needle  Antimony  —  The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  9Jc.  per  lb.,  although  demand 
continues  quiet.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  12@1.5c.  per  lb.,  according  to 
quantity. 

Bismuth — Unchanged  at  $2.70  per 
lb.  for  500-lb.  lots. 

Cadmium — Price  unchanged  at  $1.40 
@.S1.50  per  lb. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  form. 

Cobalt — Prices  remam  unchanged  at 
$2.50@S3  per  lb  Black  oxide  sells  at 
?2  per  lb. 

Iridium— Quoted   nominally   at   $300;         .  Furnished  by  Foote  Mineral  Co.,  Phila- 
unchanged;  metal  extremely  scarce.  delphia.  Pa.  ,,, 


Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic,  45c.     No   change. 

Osmium — Quoted  $150@$165  per 
troy  oz.     Unchanged. 

Palladium  Metal — Quiet  at  $105@ 
$115  per  oz.  99  per  cent  pure. 

Platinum — Plenty  of  metal  available, 
but  few  buyers.  Quoted  at  $115@$125 
per  oz. 

Quicksilver — Market  quiet  and  steady 
at  $100  per  75-lb.  flask.  San  Francisco 
telegraphs   S93@$97;   firm. 

Ruthenium — Market  value,  $200@ 
$220  per  troy  oz.     Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore — Firm  at  an  average  of 
75c.  per  unit.  Small  quantities  of  Turk- 
ish  and    Indian   ore   offered. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  re- 
main at  prices  fixed  last  year,  as  fol- 
lows: Old  Range  bessemer  55  per  cent 
iron,  $7.45;  Old  Range  non-bessemer, 
55 J  per  cent  iron,  $6.70;  Mesabi  bes- 
semer, 55  per  cent  iron,  $7.20;  Mesabi 
non-bessemer,  51J  per  cent  iron,  $6.55. 
Lower  Lake  boats  delayed  by  shortage 
of  coal  shipments. 

Manganese  Ore — Quotations  are  as 
follows:  Brazilian,  45  to  50  per  cent, 
e.i.f.  Atlantic  ports,  65@75c.  per  unit, 
nominal.  Indian,  45  to  50  per  cent, 
c.i.f.  Atlantic  ports,  65@80c.  per  unit. 
Caucasian,  48  to  50  per  cent,  f.o.b.  cars, 
Atlantic  ports,  60(S)65c.  per  unit,  nom- 
inal. Chemical  ore  (Mn02)  quoted  at 
580@$90  per  gross  ton. 

Molybdenite — Little  change.  Quoted 
at  75@85c.  per  lb.  of  contained  sul- 
phide for  85  per  cent  M0S2,  but  may 
be  obtained  on  long-time  contracts  at 
50@60c. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ores — Ilmenite,  2c.  per  lb. 
of  52  per  cent  TiOj.  Unchanged. 
Rutile,  standard  imported  Norwegian 
grade,  carrying  a  minimum  of  95  per 
cent  titanium  dio.xide,  in  the  form  of  con- 
centrates, is  quoted  at  lie.  per  lb. 

Tungsten  Ore — Inclined  to  be  firmer. 
Seme  Chinese  wolframite  has  been  sold 
for  $6.80  per  unit,  but  $7  is  being  asked. 
Bolivian  is  not  being  sold.  Some  low- 
grade  scheelite  has  been  sold  at  a  low 
price.  High-grade  material  is  offered 
at  $12  per  unit,  but  only  about  $8.50  is 
bid. 


Uranium  Ore  (Carnotite)— $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (U30»).  Ores  must  contain  a  min- 
imum of  2  per  cent  UjO.. 

Vanadium  Ore — $6  per  lb  for  99  per 
cent  of  the  vanadic  oxide  (V-Os)  con- 
tained. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@$100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  April  24 — Zinc  blende, 
per  ton,  high,  $51.35;  basis  60  per 
cent  zinc,  premium,  $46;  Prime  West- 
em,  $45;  fines  and  slimes,  $42.50@ 
$40;  calamine,  40  per  cent  zinc,  $35. 
Average  settling  prices:  Blende,  $50.74; 
calamine,  $36.84;  all  zinc  ores,  $50.67. 

Lead,  high,  $111.30;  basis  80  per  cent 
lead,  $110;  average  settling  price,  all 
grades  of  lead,  S108.98  per  ton. 

Shipments  the  week:  Blende,  12,325, 
calamine,  57,  lead,  2,209  tons.  Value, 
all  ores  the  week,  $868,240. 

Shipment  four  months:  Blende,  214,- 
519;  calamine,  3,143;  lead,  31,450  tons. 
Value,  all  ores  four  months,  $14,515,680. 

Settling  prices  this  week  continue  to 
remain  conspicuously  above  the  basis 
prices,  owing  to  settlements  being  made 
on  purchases  of  several  weeks  ago. 
Buying  this  week  dropped  to  9,100  tons, 
approximately  2,500  tons  less  than  the 
output.  Shippers  are  closing  up  on  the 
large  advance  purchases  at  all  mines 
where  the  ore  is  produced.  There  are 
10,000  to  15,000  tons,  however,  still  sold 
ahead  of  production,  and  about  20,000 
tons  of  unsold  ore  in  the  bins. 

Platteville,  Wis.,  April  24 — Blende, 
basis  60  per  cent  zinc,  $52  base  for 
high  grade.  Lead  ore,  basis  80  per  cent 
lead,  $105  per  ton.  Shipments  for  the 
week:  Blende,  1,683;  calamine,  90; 
lead,  30;  sulphur  ore,  76  tons.  Ship- 
ments for  the  year  to  date:  Blende, 
25,505;  calamine,  1,290;  lead,  2.069;  sul- 
phur ore,  285  tons.  During  the  week 
2,276  tons  blende  was  shipped  to 
separating    plants. 

Non-Metallic  Minerals 

Asbestos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbrooke  to  New  York,  272C., 
carload  lots.  Ci-ude  No.  1,  $1,750@ 
$2,000;  crude  No.  2,  $1,200@$1,500; 
spinning  fibres,  $500@$750;  magnesia 
and  compressed  sheet  fibres,  $275@ 
$400;  single  stock,  $95@$150;  paper 
stock,  $60@$75;  cement  stock,  $27.50@ 
$32.50;  floats,  $15@$17.50  per  short 
ton.     Unchanged. 

Barytes — Pressure  of  heavy  demand 
and  difficulty  in  transportation  still 
continue  to  affect  general  situation. 
White  floated  is  listed  at  $35@$40  and 
off-color   at  $25@$30   per   ton. 

Blanc  Fixe  (Barium  Sulphate) — Dry, 
4|@5Jc.  per  lb.;  pulp,  $30(S)$50  per  ton 
f.o.b.  New  York. 
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Chalk— English,  extra  light,  5@7c. 
per  lb.;  light,  4J@6c.  per  lb.;  dense, 
4@5c.  per  lb.  f.o.b.  New  York.  Un- 
changed. 

China  Clay  (Kaolin) — Imported  lump, 
$25@$35  per  ton;  imported  powdered, 
$30@.$60  per  ton;  domestic  lump,  $10@ 
$20  per  ton;  domestic  powdered,  $25@ 
$40  per  ton  f.o.b.  Kew  York. 

Feldspar  —  Situation  remains  un- 
changed with  $13..50@$18,  ground 
grade,  f.o.b.  New  York  State  still  hold- 
ing firm. 

Fluorspar — Gravel,  85  per  cent,  f.o.b. 
Kentucky  and  Illinois  mines,  is  quoted 
at  $2.5  net  ton.  Ohio  district,  prompt, 
per  ton,  $28. 

Fuller's  Earth — Remains  firm  at  $25 
@$30  per  ton  for  domestic  and  $35@ 
$40  for  foreign,  with  little  material 
available  at  these  prices. 

Graphite  —  Present  quotations  for 
crucible-  flake  are:  85  per  cent  carbon 
content,  7Jc.  per  lb.;  86  per  cent,  8c.; 
87  per  cent,  81c.;  88  per  cent,  Qhc;  89 
per  cent,  9lc.;  90  per  cent,  lOJc;  91  per 
cent.  Idle;  92  per  cent,  lie;  over  92 
per  cent,  12hc.  per  lb.  delivered.  Mex- 
ican amorphous  graphite  is  being  sold 
at  $55@$60  per  short  ton;  Korean,  33c. 
per  lb.;  Madagascar,  9c.;  Ceylon,  4J@ 
ICc,  according  to  quality.  Unchanged. 
Gypsum — Wholesale  price,  plaster  of 
paris  in  carload  lots,  is  $3.2''i  per  250- 
Ib.  bbl.  Sufficient  demand,  but  scarcity 
of  material. 

Magnesite — Dead  burned,  for  refrac- 
tory   (see   Refractories). 

Calcined  Magnesite  —  High-grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  points.  The  price  of 
freshly  ground  calcined,  suitable  for  the 
flooring  trade,  is  $65@$75  per  ton  f.o.b. 
Eastern  points. 

Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Nitrate — Supplies  are  scarce,  but 
quotations  remain  at  $3.90  per  cwt.,  ex 
vessel,  Atlantic  ports.  Futures,  $3.90 
@$4.50,  but   very   quiet. 

Phosphate  Rock — Prices  quoted  per 
long  ton  at  port  are:  68  per  cent  tri- 
calcium  phosphate,  $6.85;  70  per  cent, 
$7.35;  74  to  75  per  cent,  $10;  75  per 
cent  minimum,  $10.50;  77  per  cent  mini- 
mum,   $12.50.     Unchanged. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2Jc.  pei  lb.  Unchanged. 
Pyrites — Improvement  in  situation 
slight,  although  buying  is  still  "hand  to 
mouth."  Domestic  pyrites,  fine,  is  sell- 
ing at  16Jc.  per  unit. 

Sulphur — No  change.  There  is  still 
a  fair  demand,  with  prices  averaging 
$18  per  ton  for  domestic,  and  $20  for 
export,  f.o.b.  Texas  and  Louisiana 
mines. 

Talc — Domestic,  $20@$30  per  ton; 
imported,  $60@$70  per  ton  f.o.b.  New 
York. 

Ferro  Alloys 
Ferrocarbontitanium — For   15-18  per 
cent  material,  $200(a)$250  per  ton  f.o.b. 
Niagara  Falls,  N.  Y.     Unchanged. 


'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction   in   price  of 
the  American  goods,  and  this  alloy   is 
now  selling  at  $12@$15  per  lb. 

Ferrochrome — Carload  lots,  spot 
and  contract,  60  to  70  per  cent  chro- 
mium, 4  to  6  per  cent  carbon,  18@19c. 
per   lb.   of  chromium   contained. 

Ferromanganese — Domestic,  76  to 
80  per  cent;  delivered,  $200  per  ton  for 
futures;  early  deliveries,  $245@$250; 
small  lots,  spot,  $250  per  ton.  English, 
c.i.f.,    tidewater,    $200. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
@$2.75  per  lb.  of  contained  metal. 

Ferrosiliccn — $85@$90,  50  per  cent, 
delivered,  spot  and  contract.  Electro- 
lytic, delivered  Pittsburgh  Valleys, 
Cleveland:  50  per  cent,  $81;  75  per 
cent,  $140.  Bessemer,  f.o.b.  Jackson, 
Ohio,  10  per  cent,  $62.50;  11  per  cent 
§65.80;    12   per  cent,  $69.10. 

Ferrotungsten  —  70-80  per  cent  W, 
85c(2)$1.15   per  lb.   contained   tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — 30-40  per  cent,  $G.50 
@$7  per  lb.  of  V  contained. 

Spiegeleisen — Increased  demand  at 
$75  for  10  to  21  per  cent.  Large  in- 
quiries have  developed  from  Germany 
and  South  America. 

Metal  Products 

Copper  Sheets — No  change  since 
Jan.  7  price  tff  29Jc.  per  lb.;  wire, 
quoted  22i@220c.;  strong. 

Lead  Sheets — Full  lead  sheets,  12ic.; 
cut  lead  sheets,  12Jc.  in  quantity 
prices,  mill   lots.     Unchanged. 

Nickel  Silver — Unchanged  at  39Jc. 
per  lb.  for  18  per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
26§c.;  sheathing,  25;jc.;  rods,  £  to  3  in.. 
23|c.    Unchanged. 

Zinc  Sheets— $12.50  per  100  lb.,  less 

8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.    Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70@ 
$75  per  net  ton,  f  o.b.  Chester,  Pa. 

Chrome  Cements — Unchanged  at  $45 
(rt$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick — First-quality  fire  clay, 
$45@'$50  per  1,000,  f.o.b.  Clearfield, 
Pa.;  second  quality,  $40@$45  per  1,000. 
f.o.b.  Clearfield,  Pa. 

Magnesite — Dead  burned,  $50@$55 
per  net  ton,  f.o.b.   Chester,   Pa.;   brick, 

9  X  4J  X  2h  in.,  $80@$85  per  net  ton, 
f.o.b.  Chester,  Pa.     Unchanged. 

Silica  Brick- $.50@$55  per  1.000, 
f.o.b.  Mt.  Union,  Pa. 

Iron  Trade  Review 
Pittsburgh,  April  26,  1920 
So    far,    at    least,    as    concerns    pro- 
duction   and    shipment    of    steel    from 
Pittsburgh  and  Valley  mills,  the  daily 


'  Furnished  by  Foote  Miner.Tl  Co  .   Phila- 
delphia.  Pa. 


newspaper  reports  of  the  waning  of 
the  rail  strike  are  altogether  mislead- 
ing. Conditions  in  this  general  terri- 
tory are  almost  as  bad  as  when  the 
strike  was  at  its  height.  The  Mahon- 
ing and  Shenango  Valleys  are  prac- 
tically altogether  tied  up,  there  being 
only  an  occasional  operation  and  no 
shipments  to  speak  of.  Cleveland  is 
also  in  almost  as  bad  condition  as  at 
any  time.  In  the  immediate  Pittsburgh 
district  production  of  pig  iron  and 
finished  steel  is  not  much  below  normal, 
but  shipments  are  extremely  light. 
Earlier  in  the  strike  most  of  the  steel 
produced  was  loaded,  the  cars  proceed- 
ing short  distances  or  being  kept  on 
mill  sidings,  but  the  supplies  of  empties 
have  almost  run  out.  Experiences  vary 
widely  at  diffa.-ent  mills  and  in  differ- 
ent districts.  For  instance,  today  the 
American  Sheet  &  Tin  Plate  Co.  is  op- 
erating at  only  15  per  cent,  but  on 
Saturday  it  had  the  gratifying  experi- 
ence of  shipping  148  carloads,  or  more 
than  a  normal  day's  production.  This, 
however,  left  70,000  tons  in  stock  at 
the  varTous  mills  of  material  made  on 
Older  and  awaiting  shipment.  There 
is  no  definite  information,  nor  even 
any  speculation,  as  to  when  and  how 
the  rail  strike  will  end.  The  one  definite 
conclusion  accepted  is  that  after  the 
strike  itself  is  over  shipping  conditions 
will  be  very  poor  for  several  weeks. 

Pig  Iron — Second-quarter  basic  iron 
has  sold  in  two  or  three  large  lots  at 
$43,  Valley,  against  $41.50,  formerly 
quoted  as  the  general  market;  bessemer 
has  gone  at  $42.50,  Valley,  for  early 
deliveries,  against  $42  formerly  ruling 
for  early  and  late  deliveries.  There  is 
practically  no  call  for  second-half  iron, 
and  the  market  becomes  quotably 
higher  when  the  volume  of  demand  de- 
creases. We  quote:  Bessemer,  $42.50; 
basic,  $43;  foundry,  $43,  f.o.b..  Valley 
furnaces,  freight  to  Pittsburgh  being 
$1.40. 

Steel — Two  or  three  producers  of 
sheet  bars  have  quoted  $70  on  bessemer 
and  $75  on  openhearth  bars  for  third 
quarter,  and  one  or  two  other  mills  re- 
fuse to  quote  as  yet  for  third  quarter, 
even  to  regular  customers.  Recent  sales 
of  early  deliveries  were  at  $75  and  $80, 
making  a  quotable  market  of  $70  to 
$80.  Billets  are  practically  nominal  at 
about  $60. 

Charcoal  and  Coke 

Charcoal — Large  quantities  sell  as 
follows:  Willow.  7c  per  lb.;  hardwood, 
4Jc.  per  lb.,  in  250-lb.  bbl. 

Connellsville — Prompt  furnace,  $11(3) 
$12;  prompt  foundry,  $12@$13;  con- 
tract foundry,  $10@$12  per  net  ton  at 
ovens. 

New  River — Furnace,  $10@$11,  and 
foundry,  $11@$12  per  ton. 

Pocahontas — Furnace,  $10@$12  per 
ton. 

WLse  County  —  Furnace,  $10@$12 
per  ton;  foundrv.  $11@$12  per  ton. 
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Company  Reports 


Nevada  Consolidated  Copper  Co. 

Copper;  Nevada 

The  thirteenth  annual  report  of  the  Nevada  Consolidated 
Copper  Co.  states  that  during  the  year  43,971,892  lb.  of 
copper  was  produced,  as  compared  with  76,607,062  lb.  in 
1918.  Total  ore  (including  custom  ore)  concentrated  dur- 
ing the  year  was  2,215,481  tons.  Operating  cost  of  produc- 
ing refined  copper,  including  depreciation  and  other  ex- 
penses, was  18.65c.  per  lb.  Receipts  for  1919  were  $8,535,- 
728.55;  operating  expenses,  $8,199,703.95,  anil  dividends 
amounted  to  $2,999,185.50.  The  balance  on  Dec.  31,  1919, 
was  $8,160,533.02,  as  compared  with  $9,934,361.25  the  year 
previous.  During  the  year  mines,  concentrator,  and  smelter 
operated  at  about  50  per  cent  of  production.  During  the 
month  of  August  a  strike  of  employees  caused  a  suspension 
of  all  mining,  milling,  and  smelting  operations. 


Ahmeek  Mining  Co. 

Copper;  Michigan 

The  Ahmeek  Mining  Co.,  for  the  year  ended  Dec.  31, 
1919,  produced  17,223,111  lb.  of  copper,  at  a  cost  of  14.02c. 
per  lb.,  and  12,167,613  lb.  was  sold,  at  18.81c.  per  lb. 
Dividends  amounted  to  $600,000.  The  balance  of  current 
assets  on  Dec.  31,  1919,  a.nounted  to  $2,709,065.20,  as  com- 
pared with  $2,438,720.25  the  year  previous.  During  the 
year,  756,870  tons  of  rock  was  treated,  at  a  cost,  covering 
mining,  transportation,  stamping,  and  taxes,  of  $2.59  per 
ton.  Underground  work  consisted  of  364  ft.  of  shaft  sinking 
and  17,771  ft.  of  openings.  Dividends  paid  to  Dec.  31,  1919, 
total  $11,850,000. 

La  Salle  Copper  Co. 

Copper;  Michigan 

The  La  Salle  Copper  Co.  reports  for  the  year  ended  Dec. 
31,  1919,  as  follows:  Copper  produced,  340,719  lb.;  produc- 
tion cost,  $139,231.88;  sold  during  the  year,  631,476  lb.  of 
copper;  tons  of  rock  treated,  32,995,  and  cost  of  mining, 
transportation,  stamping  and  taxes,  $2.55  per  ton  of  rock. 
Balance  of  current  assets  on  Dec.  31,  1919,  was  $366,045.41- 
Underground  work  consisted  of  126  ft.  of  shaft  sinking  and 
1,419  ft.  of  drifting  at  No.  2  shaft.  During  January  and 
February  stoping  was  done  on  the  10th,  12th,  and  15th  levels 
of  No.  1  shaft.     No  dividends  were  paid. 


Winona  Copper  Co. 

Copper;  Michigan 

The  Winona  Copper  Co.  repoi-ts  a  profit-and-loss  balance 
on  Jan.  1,  1920,  of  $1,414,752.40,  as  compared  with  $1,301,- 
362.07  on  Jan.  1,  1919.  Expenditures  during  1919  totaled 
$202,375.47,  and  revenue,  including  388,812  lb.  of  copper 
valued  at  18Jc.  per  lb.  and  deducting  inventory  (Jan.  1, 
1919)  of  $71,232.32,  totaled  $88,985.14.  During  the  y.ar 
39,654  tons  of  rock  was  stamped  and  yielded  561,238  lb. 
refined  copper. 

Chile  Copper  Co. 

The  twelfth  quarterly  statement  of  the  Chile  Copper  Co., 
covering  the  fourth  quarter  of  1919,  reports  t'lat  22,916,740 
lb.  of  copper  was  produced.  During  the  quarter  955,996 
tons  of  ore  was  treated,  averaging  1.61  per  cent  copper; 
and  16,466,812  lb.  of  copper  was  sold.  A  loss  of  $300,211.27 
was  sustained  on  copper  delivered,  although  miscellaneous 
income  and  interest  bring  the  balance  up  to  $229,200.36. 
Deducting  amortized  discount,  accrued  bond  interest,  and 
expenses  (credit,  $701.26)  balance  of  undivided  profits  shows 
a  loss  of  $590916.38. 


Isle  Royale  Copper  Co. 

Copper;  Michigan 

The  Isle  Royale  Copper  Co.  reports  for  the  year  ended 
Dec.  31,  1919,  that  13,007,647  lb.  of  copper  was  produced,  at 
a  cost  of  15.80c.  per  lb.,  and  8,834,380  lb.  was  sold,  at  18.60c. 
per  lb.  Dividends  paid  amounted  to  $150,000.  Balance  of 
current  assets  on  Dec.  31,  1919,  amounted  to  $1,863,270.18, 
as  compared  with  $1,601,606.47  the  year  previous.  During 
the  year  724,667  tons  of  rock  was  treated,  at  a  cost,  cover- 
ing mining,  transportation,  stamping,  and  taxes,  of  $2.35 
per  ton.  Underground  work  consisted  of  590.5  ft.  of  shaft 
sinking  and  9,884  ft.  of  drifting,  drift  stoping  and  cross- 
cutting. 

Yukon  Gold  Co. 

The  Yukon  Gold  Co.,  for  the  year  ended  Dec.  31,  1919, 
reports  that  production  totaled  $1,699,632.53,  this  sum  rep- 
resenting the  work  of  the  Dawson  dredges,  Dawson  hydrau- 
lic operations,  California  dredges,  the  Murray  dredge,  and 
miscellaneous  opei'ations.  Working  costs  were  $1,190,742.30. 
After  deducting  for  royalties  and  interest  charges,  net 
operating  income  was  $335,330.25.  Further  deductions  for 
depletion,  depreciation,  and  stock  investments  written  off 
amounted  to  $1,444,014.62,  leaving  a  net  deficit  for  1919  of 
$1,108,684.37.  Dredges  handled  a  total  of  8,530,651  cu.yd., 
and  yardage  mined  by  hydraulic  operations  amounted  to 
2,220,656  cu.yd. 

Rio  Tinto  Co.,  Ltd. 

Copper;   Spain 

According  to  the  forty-seventh  annual  report  of  the  Rio 
Tinto  Co.,  Ltd.,  profits  on  sales  during  1919  totaled  £941,821 
12s.  Id.  This  sum,  together  with  interest  on  investments, 
transfer  and  other  fees,  and  the  balance  from  1918,  totals 
£1,538,251  18s.  2d.  After  deducting  taxes,  administration 
expenses,  welfare  expense,  .nterest,  and  allowances,  a  bal- 
ance of  £1,179,920  8s.  9d.  remained.  Total  distribution  of 
dividends  was  £831,250,  leaving  a  balance  carried  forward 
of  £348,670  8s.  9.1. 

Nipissing  Mines  Co.,  Ltd. 

Silver;   Ontario 

The  fifteenth  annual  report  of  the  Nipissing  Mines  Co., 
Ltd.,  states  that  2,906,787.40  oz.  of  silver  was  produced 
during  1919,  having  a  net  value  of  $3,734,860.22.  Shipments 
for  the  year  totaled  3,080,069.93  oz.,  of  a  net  value  of  $3,553,- 
958.84.  Total  cost  of  production  was  $1,034,772.04,  or 
$15.63  per  ton,  and  net  profit  on  operations  amounted  to 
$2,717,311.56,  which  is  the  largest  in  the  history  of  the 
company.  Dividends  totaled  $1,845,000,  including  one  divi- 
dend of  ?600,000  paid  in  January,  1920.  The  company  re- 
ceived an  average  of  $1.2077  per  oz.  for  silver  produced 
during  the  year. 

Chino  Copper  Co. 

Copper;   New   Mexico 

The  tenth  annual  report  of  the  Chino  Copper  Co.  shows 
that  the  net  copper  production  for  the  year  ended  Dec.  31, 
1919,  was  40,488,706  lb.,  which  was  produced  at  a  cost  of 
15.53c.  per  lb.  In  addition,  there  was  produced  gold  and  silver 
valued  at  $17,927.90.  Operating  revenue  for  the  year  was 
$7,326,525.49,  and  expense  was  $6,287,616.93.  Total  net 
income  amounted  to  ;;i,301,797.03,  or  at  the  rate  of  $1.50 
per  share,  and  balance  on  Dec.  31,  1919,  after  deduction  of 
dividends,  which  amounted  to  $2,609,940,  was  $13,549,095.36. 
Total  disbursements  to  stockholders  up  to  and  including 
Dec.  31,  1919,  were  $29,012,982. 
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Mining  Stocks 

Week  Ended  April  24,  1920 


Stock 


Adventure 

Ahmeek 

Alaska-B.C 

Algomah 

Allouez 

Anaconda 

Ariz.  Com'l 

Big  Ledge 

Bingham  Mines.... 

Calumet  &  Ariz.... 
Calumet  &  Hecla.. 

Can.  Copper 

Centennial 

Cerro  dc  Pasco...  . 

Chief  Consol 

Chile  Cop 

Chine. 

Con.  Ariz 

Con. Copper  M.. .  . 
Cop.  Range..  ,..  . 
Crystal  Cop.  (new) 

Davis-Daly 

East  Butte 

First  X'at'l 

Franklin 

Gadsden  Copper.. . 
Granby  Consol  — 
Greeue-Can 

Hancock 

Helvetia 

Houghton    

HoweSouad 

Inspiration  Con.... 

Iron  Cap 

Isle  Royale 

Jerome  Verde 

Kennecott 

Kewceuaw 

Lake  r'opper 

La  Salle 

Magma  Chief 

Magma  Copper. .  . 

Majestic 

Mason  Valley 

Mass  Con •.  . 

Mayflower-O.  C, . . 

Miami 

Michigan 

Mohawk 

^Iothe^^Lode  (new) 

Nev.  Con 

Nev.  Douglas 

New  Arcadian 

New  Baiti'-  

New  Cornelia 

Nixon  Nev    

North  Butte 

North  Lake 

Ohio  Copper 

<  tjihway 

Old  Dominion 

Oneco 

Osceola 

Phelps  Dodge 

Quincy  ... 

Ray  Con. 

Ray  Hercules 

St.  Mary's  M.  L. . 

8cncca 

.Slmiiiion 

Shattu'-k-Ariz  .... 

Soiilh  Lake 

Scnith  Utah 

Supcr'or 

Supeiior  &  Boston 

Tenn.  C.  &  C 

Tuolumne 

United  Verde.  Ki. . 

I'tah  Con 

I'tah  Copper 

UtahM.  4;T 

Victoria 

Winona 

Wolverine 


Exch.  High 

COPPER 

Boston 1 

Boston 66 

N.Y.Curb 2^ 

Boston *30 

Boston 32 

N.  Y 62J 

Boston I2i 

N.  Y.  Curb I 

Boston 9 

Boston 64 

Boston 350 

N.  Y.  Curb.  ...  Ij^ 

Boston 

N.  Y 52i 

Boston  Curb. . .         4i 

N.Y 18 

N.Y 361 

N.Y.  Curb 

N.  Y.  Curb...  4  J 

Boston   43i 

Boston  Curb..  .      *28 

Boston lOJ 

Boston 14 

Boston  Curb.  .  .  I J 

Boston 3i 

N.  Y.  Curb 

N.  Y 44 

N.Y 33 

Boston 4| 

Boston 2\ 

Boston  Curb..  .      •80 
N.  Y.  Curb 

N.  Y 571 

Boston  Curb..  .      tl2 
Boston 31 J 

N.Y.Curb 

N.Y 303 

Boston U 

Boston 4 

Boston 3 

N.  Y.  Curb 

N.  \'.  Curb  ...  391 
Boston  Curb..  .  '20 
N.  Y.  Curb...  2\ 

Boston    

Boston 8) 

N.Y 23J 

Boston 61 

Boston 65i 

N.Y.Curb 5| 

N.Y Mi 

Boston  Curb..  .  t*l7 

Boston 3i 

Boston  Curb 

Boston 22 

N.  Y.  Curb....        18 

Boston 21  i 

Boston .... 

N.Y.Curb 

Boston 

Boston 31 

Boston  Curb  .  .      *70 
Boston 45 

Open  Market  .      230 

Boston 58 

N.Y' 191 

Boston  Curb 

Boston 46 

Boston 14J 

Boston U 

N.Y II 

Boston 2| 

Boston *  1 5 

Boston 5i 

Boston 5 

V.V Ill 

Boston *75 

Boston  Curb.  . .  ♦35i 

Boston Sl 

N.Y 76} 

Boston 2t 

Boston 

Boston •100 

Boston I8i 


Low 


66 
li 

•30 
32 
56* 
Mi 


60S 

340 

li 

46? 
4 

I6i 
33 

'4i 

41 
•2b 

n 

13 

li 
3 


40 
33 

4J 

5U 

II 

30S 


27! 
U 

4 
3 


30S 

•17 

2t 

7! 
211 

65 
63 

5J 

14 

•16 

3 

i9j 

8 
I8| 


30 

•40 
44  i 

220 

57 

17; 

45 
13 
li 
10 
2i 
♦15 
5 

••i 
lOJ 
•75 
•34 

7l' 
2 

•99 
18 


Hecla N.Y.Curb... 

St.  Joseph  Lead...     N.Y 

Stewart Boston  Curb. . 

Utah  Apex Boston 

*Ccnt8  per  share.     tBid  Apr.  24. 


-tl* 


2\ 
14} 

2i 


Last  Last  Div. 


I  

66  Mar.  '20.  $   .50 

1j  

•30  

32  Mar. '19,     I   00 

57i  Fob.  '20,     1.00 

Hi  Oct.   '18,       .50 

s 

8S  Sept.' •19,       '25 

61  Mar.  '20,     I   00 

340  Dec.  "19,    5  00 

lA  

13  Dec.  '18,     I   00 

47  Mar. '20,     I  00 

t4  Feb. '20,        .10 

161  

33}  Mar. '20,     .37  J 

{  Dec.  '18,       .05 

4}  

41  Mar. '20,       .50 

•27  

9J  Mar. '20.       .25 

13  Dec.  '19,         50 

lA  Feb.  '19,         15 


I 
40 
33 

4! 
2! 
*55 
4 

53 

til 
30i 


May  '19,      I    25 
Feb.  '19,     1   50 


Jan.    '20,  05 

Apr.    '20,  I    50 

Feb.  '19.  25 

Sept.  '19,  .50 


285  Mar. '20,        ,50 

li      

4        

3       

A   

36  Jan.   "19,        50 

1*17      

2i     

5  i  Nov.  '17,     1    00 
7i  Feb.  '20,     1   00 

22!  Feb.  '20,         50 

61      

63  Feb.  '20,     I    50 

5!-     

14  Mar. '20,         25 

+  •16        

3        

3        

19!  Nov.  "18,       .25 

9        

I9i  Oct.  '18,         25 
I 

2^^  ::::;;  :;:■:■ 

30  Dec.  '18,     1   00 

*40        

44i  Mar. '20,       .50 

Apr.  '20,     2  50 

58  Mar.  '20,     I    00 

18}  Mar.  '20.         25 

•75         

45  Dec.  '19,     2   00 

13}  

\\  Nov. '17,        25 

lOi  Jan.   '20.         25 

♦15 

5  Apr.  '17,     1   00 

41     

10}  May '18,     1   00 

*75       

•34  Feb.  '20,       .50 

71  Sept. '18,        25 

71}  Mar. '20,     1.50 

2}  Dec.  '17,       .30 

3       

•99        

18  Jan.    20,       .50 


4}  Mar. '20.  15 

15i  Mar. '20,  50 

•It)  Dec.  '15.  05 

2}  Nov. '18.  25 


Stock 


Exch. 


High        Low       Last        Last    Dlv. 


Am.  Z.  L.  &S 

Am.  Z.  L.  &  S.  pf. 

Butte  C.  &  Z 

Butte  &  NY 

Butte  &  .Superior.. 
Con.  Interst,  Cal.. 

New  Jersey  Z Open  Maiket. 

Success N.Y.Curb... 


Y 

Y 

Y 

Y.  Curb. 

Y 

Y. 


18 
53 
10 

25} 

17! 

294 

*6 


16} 

23t 

I5i 

292 

•5 


I7i 
5H 

9i 

i 

24i 

I5i 


May  17.  I  00 
Feb.  '20.  1.50 
July.  -18.       .50 


Alaska  Gold 

Alaska  Juneau. . .  . 

Carson  Hill 

Cresson  Gold 

Dome  Ex 

Dome  Lake 

Dome  Mines 

GoldfieldCon 

Hedley   

HoIIinger  Con 

Homestake 

Kewanas 

Kerr  Lake 

Kirkland  Lake 

Lake  Shore   -      . 
Mclntyre  Porcupine 
North  Star   . 
Porcupine  Crown . . 
Reorgan.  Booth     . 

Silver  Pick    

Teck-Hughes 

United  Eastern.. .  . 

West  Dome  ...... 

White  Caps  Min .  . 
Y'ukon  Gold 

Arizona  Silver. . .  . 

Bailey 

Beaver  Con 

Coniagas 

Crown  Reserve... . 

Kerr  Lake 

La  Rose 

NlcKinley-Dar 

Mining  Corp 

Nipissing 

Ontario  Silver.  . .  . 

Ophir  Silver 

Peterson  Lake.  .  .  . 
Sil.  King  Ariz. (new) 

Temiskaming 

Trethewey 

Atlanta 

Host.  &  Mont 

Cashboy 

El  Salvador 

Goldfield  Merger... 

Jim  Butler 

Jumbo  Extension.. 
Louisiana  Con. .  .  . 

MacXaniara  

Nev.  Packard  .... 
N.  Y.  Hond.  Rosar 
Rochester  Mines,  . 
Tonopah-Belmont. 
Tonopah-Divide. ... 

Tonopah  Ex 

Tonopah  Mining. . 
West  End  Con. . . . 


GOLD 

U 

2i 

27i 


N.  Y 

N.Y 

N.Y.  Curb... 
N.Y.Curb... 

Toronto *28 

Toronto *8i 

N.  Y II 

N.  Y.  Curb....     *13 

Boston 

Toronto 6  50 

N.  Y 60 

N.  Y.  Curb....        '3 

Toronto 5  00 

Toronto *60 

Toronto I    15 

Toronto 2    10 

Boston 

Toronto •3U 


N.  Y.  Curb...  5 

N.Y.Curb...  *I2 

Toronto '17 

N.  Y.  Curb...  3H 

Toronto •9i 

N.  Y.  Curb   ...  *I5 

Boston  Curb...  tli 

SILVER 

Boston  Curb. .  .  '100 

Toronto *6 

Toronto '55 

Toronto 3  00 

Toronto *35 

Boston 4| 

Toronto *48 

N.Y.Curb....  *58 

Toronto 2  OC 

N.  Y.  Curb...  iOi 

N.Y 81 

N.Y.Curb....  i 

Toronto •19j 

N.  Y.  Curb 

Toronto '451 

Toronto *44 


3 

•25 
•6 
9J 
*10 

6  30 
60 

•2 

•55 

1  03 

2  05 

•29 

4i 

•10 

•14 

•1^ 
*12 
tli 

•90 

•5! 

•48 

2  85 

•30 

4} 

•42 

•53 

1    90 

10 

7! 

i 

•16 

•43 
•37 


GOLD  AND  SILVER 


N.  Y.  Curb. 
N.Y.Curb 
N.  Y.  Curb  . 
N.Y.Curb.. 
N.Y.Curb  . 
N.  Y.Curb.. 
N.  Y.  Curb  . 
N.  Y.  Curb 
N.  Y.  Curb 
Boston  Curb 
N.Y.Curb 
N.  Y.  Curb  . 
N.  Y.  Curb   . 
N.  Y.  Curb 
N.  Y.  Curb  . 
N.  Y.Curb  . 
N.  Y.  Curb 


•2! 

•61 

»8 

3 

•3 

»22 

*8 

i 

*25 
15! 

■  2} 
1} 
2} 

11^ 


•2 

•58 

•7 

'l\ 
*I9 
•6 
i 


I 

t*25 
f7! 
9} 
•II 

,"' 
t6  30 

60 

•3 

t*5'5 

tl  05 

2.05 

•30 

5 

•II 

*14 

41 

•12 


f  90 
•5! 
•48 
t2  90 
•30 
4} 
•42 
•55 
I    90 
10 
7! 

•16* 
•53 
•43 
•37 

•6?' 

•;?' 
•6! 

A 


I A 


•18 
2 

il 


Caledonia 

Consol.  M.&S.,. 

Dalv-Wcst 

ICaKlo  &  Blue  Bell 

Fed.  M.  &  S 

Fed.  M.  &S.  pf... 

Iron  Blossom 

Marsh  Mines 

I'rince  Consol .    . 

Hex  Con 

Simon  S,  L 

Stand.  S.  L 

Wilbert 


SILVER-LE.\D 

N.Y.Curb...     -52 

Toronto 27i 

Boston 4} 

Boston  Curb  .  1} 

N.Y 

N.Y ..       38 

N.Y.Curb...  ! 

N.Y.Curb...     •20 

N.Y.Curb       .  } 

N.Y.Curb...  *8 

N.Y.Curb 

N.Y.Curb...  A 

N.Y.Curb...         '6 

NICKEL-COPPER 

N.Y 22!  20 

N.Y 84!  84! 

QUICKSILVER 
7  7 


30 

27 
4} 
lA 

35} 

•1^ 

•l! 

•^ 


Sept    17.  1   25 

Mar.  '20,  .  50 

Dec. '19,  2  00 

July  '16,  .03 


Mar.  '20, 


Apr.  '20, 
Dec.  '19, 
June  '19, 
Apr.  '20, 
Sept.  '19, 

Sept. '19, 


Oct.  '19, 
Jan.  '20, 
June,  '19, 
July,  '17. 


Apr.   '20, 


Apr.  '20, 
Apr.  '16, 

Feb.  '20, 
Jan.  '17, 
Sept.  '19. 
Apr.  '18, 
.\pr.  '20. 
Sept. '19. 
Apr.  '20, 
Jan.    '19, 


Jan.    '20, 
Jan.   '19. 


Internat'l  Nickel 
Intcrnat'l  Nick.pf 


New  Idria Boston 

TUNGSTEN 
Mojave  Tungsten..    Boston  Curb  ..  t^lO 


Jan.   '19, 


t^7 


Am.  S.  &R N.Y... 

Am.  S.  &  U,  pf...  N.  \... 

Am.  Sm.  pf,  A N.Y... 

Natl.  Lead N.Y... 

Natl.  Lead,  pf N.Y... 

ti,  S.  Sm.  It.  &  M.  N.Y... 
U.S.  Sm.  R.  AM., 

pf Boston . 


.10 


.25 

.05 

10 

05 

.50 

00 


02! 

.05 
40 
03 


June '18,     .02! 


03 
05 

12! 

05 
1   00 

02 
•  03 
.12! 

25 
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The  Origin  of  Iron  Ores 

IRON  is  one  of  the  principal  elements  in  the  earth's 
crust :  civilization  will  always  have  iron  and  alumi- 
num, among  the  metals.  Only  the  higher-grade  ores  will 
become  exhausted,  and  the  practice  in  the  due  course 
of  time  will  deal  with  ores  of  less  and  less  iron  content. 
Concentration  processes  assure  an  almost  indefinitely 
prolonged  supply  of  ore,  after  the  clean  ores  have  been 
mined  out. 

Iron-ore  deposits  are  widespread  and  are  formed  in 
various  ways:  They  are  found  in  sedimentary,  igneous, 
and  metamorphic  rocks,  and  are  due  to  all  three  types 
of  natural  processes.  More  than  most  of  the  other 
metals,  however,  are  important  iron  concentrations 
found  in  sedimentary  rocks,  under  conditions  showing 
that  the  iron-bearing  minerals  were  deposited  with  the 
sediments.  The  method  of  precipitation  is  often  very 
obscure ;  but  in  the  case  of  the  great  Lake  Superior  ore 
deposits,  it  has  been  established  that  in  part  at  least 
they  were  deposited  as  green  iron  silicates,  which  later 
decomposed  into  iron  oxide  and  silica  and  so  formed 
iron  ores  and  cherty  silica.  This  silicate  was  discovered 
and  described  (in'the  Mesabi  Range)  by  Spurr  in  1894, 
and  was  later  confirmed  by  Leith  and  Van  Hise.  There 
is  a  question  as  to  whether  most  of  the  Lake  Superior 
ores  may  not  be  assigned  to  this  origin,  although  the 
proof  in  most  cases  is  obscure  or  wanting.  The  silicate 
in  question  was  a  chemical  precipitate  in  granular  or 
oolitic  form,  in  marine  sediments  on  the  border  line 
between  the  fragmental  deposits  of  the  inshore  belt  and 
the  calcai-eous  deposits  of  the  ocean  bottom  remote  from 
the  land.  In  inducing  this  precipitation,  the  action  of 
organic  matter  seems  evident. 

Certain  features  of  similarity  of  internal  structure 
and  associated  rock  types  between  the  Lake  Superior 
ores  and  others  not  so  intensively  studied  lead  to  the 
belief  that  ore  of  this  origin  will  be  found  to  be  common 
in  the  world,  and  possibly  constitute  the  chief  com- 
mercial type. 

The  silicate  in  the  Mesabi  ores  is  a  hydrated  ferrous 
or  ferro-ferric  silicate,  of  uncertain  composition.  In 
Lorraine,  Switzerland,  and  neighboring  districts  im- 
portant iron  ores  consist  partly  of  an  iron  silicate  sup- 
posed to  be  a  hydrous  silicate  of  iron  and  alumina  (the 
iron  being  ferrous),  associated,  as  on  the  Mesabi  Range, 
with  iron  oxides  and  also  having  a  granular  or  oolitic 
structure. 

Green  iron  silicate  of  this  general  character  is  actually 
forming  on  the  sea  bottom  in  quantity,  apparently  from 
the  iron  in  the  fine  shore-derived  silt,  under  the  influ- 
ence of  decaying  foraminifera  and  other  organic  matter. 
The  zone  of  its  formation  is  beyond  the  coarser  detrital 
deposits,  and  in  the  outer  fringe  of  all  detrital  deposits, 
where  only  fine  muddy  particles  reach;  and  this  coin- 
cides in  general  with  the  position  of  the  Mesabi  ores, 
which  are  above  a  quartzite  and  below  a  shale. 


The  mineral  actually  forming  in  the  sea  is?  glauconite, 
a  hydrated  silicate  of  ferric  iron  and  potassium,  al- 
though some  analyses  show  it  as  a  ferro-ferric  silicate. 
It  is  found  also  in  the  rocks  of  various  geologic  ages. 
Optically,  in  granular  habit  occurrence,  and  in  its  pecu- 
liar mode  of  decomposition  into  iron  oxide  and  cherty 
silica,  it  seems  to  be  entirely  similar  to  the  iron  silicate 
of  the  Mesabi  Range,  named  by  Leith  greenalite.  The 
European  silicate  has  been  called  chamosite,  or,  when 
mixed  with  magnetite,  berthierine. 

This  great  class  of  ore  deposits  calls  for  a  further 
broad  study  and  comparison.  Prof.  F.  W.  Clarke, 
in  his  "Data  of  Geochemistry,"  observes:  "Whatever 
the  final  conclusion  may  be,  it  seems  clear  that  glau- 
conite, chamosite,  and  greenalite,  and,  possibly,  other 
allied  silicates,  were  all  formed  by  similar  reactions, 
different  local  conditions  having  determined  which 
product  should  appear."  Accordingly,  they  may  be  con- 
veniently referred  to  as  the  glauconite  group  of  iron 
ores,  and  the  possibility  again  pointed  out  that  the  group 
may  be  by  far  the  most  important  in  the  world. 


Iron  Mining  in  the  United  States 

THE  railroads,  canals,  and  rivers  of  the  United 
States  correspond  to  the  arteries  of  the  human 
body:  the  movement  of  commodities  to  the  blood  which 
courses  through  the  entire  system  maintains  and  renews 
the  flesh.  Many  commodities  are  transported  in  this 
country,  but  coal  and  iron  ore  and  the  products  there- 
from constitute  a  considerable  proportion  of  the  whole. 
Ore  and  coal,  as  well  as  the  products  of  the  farm, 
range,  and  forest,  may  be  likened  to  the  food  that  we 
eat,   and   the   process   of  manufacture   to   assimilation. 

That  industrious  compiler  of  mineral  statistics, 
Ernest  F.  Burchard,  has  completed,  and  the  U.  S. 
Geological  Survey  has  just  issued,  a  review  of  iron 
ore.  pig  iron,  and  steel  for  1918.  From  this  we  glean 
the  following  facts  of  a  quantitative  nature,  which 
present  an  excellent  conception  of  the  part  played  by 
the  iron-mining  industry  in  furnishing  its  share  of  the 
"blood"  which  nourishes  our  national  body:  From  1810 
and  up  to  and  including  1918,  there  were  produced 
1,272,190,019  gross  tons  of  iron  ore  in  the  United 
States.  The  time  interval  is  108  years.  In  1876,  the 
annual  ore  production  was  5,000,000  gross  tons.  In 
1917,  it  was  75,288,851  gross  tons,  the  maximum 
obtained  over  any  other  year.  In  1854,  only  3,000  tons 
of  iron  ore  was  produced  in  the  Lake  Superior  district; 
and  in  1917.  production  was  64,437,003  tons. 

These  are  prodigious  figures,  but  it  requires  a  greater 
stretch  of  the  imagination  to  picture  this  mighty  stream 
of  ore  pouring  into  the  blast  furnaces  and  emerging 
from  our  factories  as  merchant  bar,  tool  steel,  struc- 
tural steel,  automobiles,  engines,  ships,  locomotives, 
cars,  and  other  products  too  numerous  to  mention.     It 
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is  true,  as  someone  has  said,  that  steel  is  the  back- 
bone of  industiy.  Iron  ore  is  the  raw  food  of  the  steel 
industry.  Our  per-capita  consumption  of  iron  ore  has 
risen  by  rapid  stages  to  over  1,280  Ih.  in  1910  for 
eveiy  unit  of  population.  It  is  probably  now  some- 
where near  1,400  lb.  When  it  will  reach  a  maximum, 
and  what  that  maximum  will  be,  cannot  accurately  be 
predicted,  but  it  is  on  its  way. 

Let  us  stop  to  consider  where  all  this  ore  comes 
from.  In  1918,  there  were  458  active  iron-ore  mines 
in  the  United  States,  and  of  these  over  220  produced 
more  than  50,000  gross  tons  of  iron  ore  each.  A  pro- 
duction of  150  tons  per  day  is  approximately  equal  to 
the  last-named  figure.  A  mine  producing  this  amount 
is  too  small  to  be  included  in  the  list  which  Mr. 
Burchard  presents,  and  yet  when  a  mine  of  this  size  is 
compared  with  many  of  our  Western  metal  mines  it 
appears  to  be  of  some  importance. 

Of  the  220  iron  mines  listed,  twelve  made  an  annual 
production  of  over  a  1,000,000  tons  of  ore.  These  are 
the  gi-eat  iron  mines  of  the  United  States.  They  are 
the  Hull-Rust,  with  a  production  of  5,485,715;  the  Red 
Mountain  group,  producing  2,376,974;  the  Kerr,  pro- 
ducing 2,027,589;  the  Mahoning,  producing  2,924,675; 
the  Canisteo,  producing  1,426,465;  the  Fayal,  producing 
1,393,589;  the  Norrie  group,  producing  1,204,698;  the 
Mesabi  Mountain,  producing  1,173,311;  the  Wakefield, 
producing  1,130.432;  the  Adams,  producing  1,096,466; 
the  Morris,  producing  1,044,558,  and  the  Newport  and 
Bonnie,  producing  1,002,243  gross  tons. 

The  production  figures  are  for  1918.  Of  the  twelve 
mines  eight  are  in  Minnesota,  three  in  Michigan,  and 
one  is  in  Alabama.  Twenty  mines  produce  over  500,000 
and  less  than  a  1,000,000  tons  per  year,  or  over  1,700 
tons  per  working  day. 

The  prices  for  iron  ores  during  1918  were  $2.36  per 
ton  in  Alabama,  $3.75  in  Michigan,  $3.34  in  Minnesota, 
$2.43  in  Tennessee,  and  $3.25  in  Wisconsin.  On  April 
28,  1919,  the  price  of  Old  Range  bessemer  was  $6.45 
($7.45)  ;  Me.sabi  bes.semer,  $6.20  ($7.20)  ;  Old  Range 
non-bessemer,  $5.70  ($6.70),  and  Mesabi  non-bessemer, 
$5.55  f$6.55)  per  gross  ton  at  Lower  Lake  ports.  The 
current  prices  are  given  in  the  parentheses,  and  are 
just  a  dollar  more.  Such  an  advance  in  price  is  to 
be  expected,  as  iron-ore  price  quotations  had  to  follow 
prevailing  economic  tendencies. 

Despite  the  enormous  production  of  the  Minne- 
sota and  Michigan  mines,  ore  reserves  have  kept  up, 
and  in  Minnesota  totaled  1,437,737,084  gross  tons  in 
1918.  and  203, .571, 700  gross  tons  in  Michigan  in  the 
same  year. 

Iron-ore  imports  from  Cuba  and  other  foreign  sources 
fell  off  to  a  noticeable  extent  in  1918,  and  totaled  only 
787,468  gross  tons,  valued  at  $4.40  per  ton.  The  maxi- 
mum tonnage  imported  in  any  one  year  was  in  1913, 
when  the  iron-ore  imports  reached  2,594.770  gross  tons. 
The  war  curtailed  imports  from  Cuba.  In  the  future, 
when  shipping  becomes  stabilized,  importations  may  be 
expected  to  increase.  The  increase  in  transportation 
costs  in  the  United  States  will  probably  make  ocean 
tran.sportation  from  Cuba,  for  example,  more  advan- 
tageous than  heretofore.  ' 

The  future  of  iron-ore  mining,  at  least  for  the  next 
decade,  and  perhaps  for  the  succeeding  one,  will  not 
be  greatly  different  from  what  it  is  now,  with  the 
exception  that  a  larger  and  larger  production  is  to  be 
expected   as   the   industry   and    the   population    of   the 


country  increase.  Part  of  this  increased  production  will 
probably  come  from  Cuba  and  Brazil,  and  the  propor- 
tion of  these  ores  coming  into  the  Eastern  ore  markets 
may  be  expected  gradually  to  increase.  Our  own  mer- 
chant marine  will  directly  benefit,  and  the  iron  industry 
as  well.  The  importance  of  this  industry  in  our  national 
welfare  is  inestimable,  and  it  is  to  the  interest  of  our 
mining  engineers  and  mining  men  to  keep  the  control 
which  they  now  have  and  to  extend  it  as  far  as  possible. 


Iron  and  Power 

IT  IS  A  TRUISM  that  the  power  of  a  country  depends 
to  a  great  degree  on  its  resources  of  iron  and  pro- 
duction of  steel.  The  discovery  of  the  Lake  Superior 
iron  ores,  and  especially  of  the  soft  ores  of  the  Mesabi 
Range,  in  Minnesota,  determined  the  world's  center  of 
iron  production  in  that  district,  and  enabled  the  develop- 
ment of  the  greatest  steel  industry  in  the  world  and 
the  world's  greatest  steel  company. 

The  second  most  productive  region  in  the  world — that 
of  Alsace-Lorraine — unfortunately  located  at  the  boun- 
dary between  two  races,  the  Teuton  and  the  Gaul,  has 
been  the  cause  of  much  bloodshed.  It  lent  strength  to 
Germany's  commercial  development;  in  the  next  stage 
of  the  world's  histon'  it  should  lend  new  power  to 
France. 

Commercial  competition,  the  fierce  onrush  of 
mechanical  civilization,  and  the  crowding  of  races  one 
against  another,  is  characteristic  mainly  of  the  northern 
half  of  the  world — North  America,  Euroi>e,  and  Asia. 
The  dominant  centers  of  iron  production  and  steel  manu- 
facture in  the  first  two  continents  are  as  outlined  above. 
What  of  Asia — the  country  of  the  great  past  and  the 
great  future?  The  modern  spirit  of  Asia  is  in  Japan; 
and  Japan  is  building  up  an  iron  and  steel  industry, 
not  only  in  Japan  but  in  China,  Manchuria,  and  Korea. 

Japan  has  not  enough  production  of  iron  ore  for 
this  rapidly  growing  steel  industry,  and  she  will  have 
to  depend  largely  on  China  for  her  raw  material.  She 
may  even  have  to  import  ore  from  India,  or  to  look  to 
the  Philippine  Islands,  where  there  are  fairly  important 
deposits,  for  her  supplies.  In  the  commercial  arena  of 
the  Pacific,  Japanese  steel  products  should  dominate, 
and  Japan  may  even  possibly  find  part  of  her  market 
on  our  own  Western  coast.  It  has  been  reported,  but 
without  confirmation,  that  the  Japanese  have  bought 
the  important  Cerro  Mercado  deposit,  in  Durango,  Mex. 

In  North  America,  fortunately,  no  international 
political  question  is  involved  in  this  great  iron-mining 
industiy.  How  different  it  has  been  in  Europe  we  have 
already  seen.  In  Asia,  political  questions  are  clearly 
involved,  and  statesmen  would  do  well  to  take  the 
economic  necessities  into  consideration.  Japan,  China, 
and  the  Philippines  are  involved  in  this  Far  Eastern 
iron  and  steel  problem. 


The  Geophone  in 

Mining  Operations 

AN  INTERESTING  resume  of  the  usefulness  of 
.  the  geophone  in  mining  operations  is  given  by 
Alan  Leighton  in  the  March  "Reports  of  Investiga- 
tions" of  the  U.  S.  Bureau  of  Mines.  Mr.  Leighton  says: 

In  coal  mines  it  has  been  determined  that  the  geophones 
should  rest  on  a  solid  shelf  of  coal  or  on  the  floor  of  a 
niche  cut  into  the  coal.  The  floor  of  the  mine  is  likely  to 
be  covered  with  dirt,  and   is   very  seldom   solid   enough   tj 
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transmit  sound  well.  In  metal  mines  the  geophones  will, 
of  course,  be  held  against  or  placed  upon  the  natural  rock. 
If  the  geophones  are  held  with  the  hands  against  the  coal, 
vibrations  are  set  up  by  the  circulation  of  the  blood  within 
the  hands  that  greatly  interfei'e  with  successful  observa- 
tions. On  the  other  hand,  the  rock  appears  to  withstand 
these  vibrations,  and  successful  results  can  be  obtained  by 
simply  holding  the  instruments  in  place  upon  the  rock. 

The  use  of  the  instrument  as  a  means  for  checking 
surveys  and  connections  is  novel,  and  the  following 
account  illustrates  its  application  to  this  purpose: 

That  the  instruments  are  of  practical  value  in  this  con- 
nection can  be  seen  from  the  following  instances:  The 
Bureau  of  Mines  engineers  were  present  in  a  metal  mine 
at  the  time  when  a  drift  and  a  raise  had  "missed."  A  few- 
minutes'  observation  in  the  drift  and  of  pounding  in  the 
raise  showed  that  the  raise  had  gone  up  past  the  drift  about 
six  feet  in  from  the  face  and  to  the  right.  Observations 
made  from  the  raise  upon  the  sounds  of  the  drill  operating 
in  the  drift  showed  that  the  raise  extended  to  a  point  six 
feet  above  the  drift,  and  that  the  drift  was  in  the  direction 
indicated  by  the  first  set  of  observations.  A  survey  showed 
these  conclusions  to  be  correct.  Again,  observations  were 
made  of  another  raise  which  was  being  driven  to  the  side 
of  a  drift,  six  to  eight  feet  from  it.  Observations  were 
made  of  the  sounds  from  the  drill,  and  a  point  located  on 
the  side  of  the  drift  behind  which  the  drill  in  the  raise  was 
apparently  operating.  The  survey  mark  was  then  ascer- 
tained to  be  from  two  to  three  feet  to  the  right  of  this 
mark.  A  drill  set  up  and  operated  into  the  survey  mark 
did  not  hole  through  into  the  raise.  A  hole  drilled  at  the 
point  indicated  by  the  geophones  reached  the  raise,  and 
proved  the  geophones  to  be  correct  within  a  few  inches. 

Perhaps  the  most  significant  use,  apart  from  rescue 
and  similar  purposes,  is  that  for  locating  boreholes 
driven  to  connect  with  underground  workings.  Where 
such  holes  come  down  in  the  "solid,"  considerable  ex- 
pense is  often  incurred  in  finding  the  bore.  By  means 
of  the  geophone  its  location  is  easy  and  the  expense 
for  a  connection  reduced  to  a  minimum.  Naturally,  it 
will  occur  to  every  metal  miner  that,  in  view  of  the 
long  distances  that  sound  is  transmitted  in  rock,  the 
geophone  ought  to  have  some  application  in  determin- 
ing the  position  of  the  diamond  drill. 

The  time-consuming,  delicate,  and  uncertain  methods 
at  present  available  for  surveying  diamond-drill  holes 
leave  much  to  be  desired.  The  practicability  of  the 
geophone  for  this  purpose  has  not  been  thoroughly 
studied.  Mr.  Leighton  says  that  observations  to  date 
have  been  confined  to  only  two  diamond-drill  holes, 
one  of  which  was  1,000  ft.  in  depth  and  the  other  600 
ft.  The  holes  were  a  quarter  of  a  mile  apart,  and  were 
vertical,  cutting  across  alternate  layers  of  gneiss  and 
"black  rock,"  pitching  at  an  angle  of  45  deg.  The 
sound  of  the  bits  could  be  heard  only  within  a  limited 
area,  a  circle  whose  radius  was  approximately  one  hun- 
dred feet,  with  its  center  at  the  drill.  Within  such  a 
small  area  no  direction  determinations  could  be  made 
in  the  usual  manner.  Mr.  Leighton  is  of  the  opinion 
that  had  the  bit  drifted  the  area  of  audibility  would 
have  been  directly  over  the  position  of  the  bit  and 
away  from  the  drilling  machinery.  There  are  notable 
cases  where  the  drift  of  the  bit  has  reached  a  horizontal 
distance  of  as  great  as  1,500  ft.  in  a  hole  several  thou- 
sand feet  deep. 

It  is  quite  probable  that  geophones  of  greater 
sensitiveness  and  of  special  design  will  have  to  be 
devised  for  this  particular  purpose.  We  hope  that  this 
will  be  done  and  that  the  investigation  will  continue 
.  until  the  practicability  of  this  instrument  for  the  pur- 
pose has  been  proved. 


Concentrating  Eastern  Mesabi  Ores 

IN  AN  EDITORIAL  which  appeared  in  these  columns 
in  our  issue  of  Sept.  13,  1919,  we  emphasized  the 
fact  that  the  Lake  Superior  iron  ranges  had  a  habit  of 
"coming  back,"  or  rejuvenating,  in  each  instance  demon- 
strating that  the  ore  supplies,  instead  of  petering  out, 
gave  evidence  of  greater  productivity  and  longer  life. 
This  feature  is  true,  although  perhaps  in  a  different  de- 
gree, of  the  iron  deposits  of  the  Eastern  Mesabi  Range, 
which  are  about  to  be  developed  on  a  large  scale  by  the 
Mesabi  Iron  Co.,  which  has  recently  announced  that  a 
contract  has  been  let  for  the  installation  of  a  plant  at 
Babbitt,  the  company's  new  townsite,  for  the  treatment 
of  low-grade  ores  by  means  of  a  sintering  process. 

The  enterprise  is  said  to  involve  an  ou'-lay  of  $3,000,- 
000  for  the  establishment  of  the  first  unit,  and  is  to  be 
under  the  direction  of  W.  G.  Swart,  of  Duluth.  In 
addition  to  the  increased  ore  supply  which  is  made 
available  by  the  commercial  treatment  of  these  low- 
grade  magnetic  ores,  there  is  an  important  factor  that 
has  a  decided  bearing  on  the  iron  and  steel  industry  of 
the  United  States — a  factor  which  was  emphasized  dur- 
ing the  war  when  the  shortage  of  low-phosphorus  iron 
ores  was  pai'ticularly  noticeable. 

Lake  Superior  iron  ores,  contrary  to  opinions  held  by 
those  unfamiliar  with  the  situation,  show  a  wide  range 
of  grade  and  vary  to  a  great  extent  in  iron,  silica,  and 
phosphorus  content.  It  is  seldom  that  any  one  ore  pre- 
sents an  ideal  analysis  for  furnace  treatment,  and  it  is 
often  required  that  several  ores  from  various  mines  or 
districts  be  mixed  before  the  right  analysis  is  reached 
to  insure  the  proper  results  in  the  charge.  So  it  happens 
that  a  low-phosphorus  ore  having  a  low  content  in  iron 
may  be  mixed  With  a  high-iron,  high-phosphorus  ore  to 
procure  *he  grade  required. 

Unlike  the  ores  now  being  extensively  mined  on  the 
Mesabi,  which  are  chiefly  hematites,  the  formation  of 
the  eastern  Mesabi  magnetites  differs  in  that  the  latter 
occur  on  the  surface,  which  condition  eliminates  the  ne- 
cessity for  the  stripping  that  is  required  as  preliminary 
to  the  opening  up  of  the  Mesabi  open-pit  mines ;  so  that, 
in  this  particular,  the  initial  mining  cost  is  kept  at  a 
comparatively  low  figure,  in  fact  includes  only  such  ex- 
pense as  is  required  for  the  purchase  of  the  equipment 
necessary  for  the  actual  removal  of  the  ore. 

In  November,  1918,  the  first  commercial  shipment, 
amounting  to  1,800  tons  of  low-phosphorus  sinter,  was 
made  from  the  experimental  plant  of  the  Mesabi  Iron 
Co.,  to  the  Midvale  Steel  &  Ordnance  Co.,  at  Coatesville, 
Pa.  The  results  obtained  in  the  blast-furnace  treat- 
ment of  this  sinter  were  highly  successful  so  much  so 
that  an  extensive  plant  is  now  to  continue  the  work  on 
a  large  commercial  scale.  The  process,  which  was  de- 
vised by  the  engineers  in  charge  of  the  work,  consists 
of  coarse  crushing,  fine  grinding,  concentration,  and 
sintering.  An  average  analysis  of  the  sinter  shows  63 
per  cent  iron  and  .008  per  cent  phosphorus.  Such  a 
product  ranks  higher  than  most  Lake  Superior  ores,  and, 
furthermore,  owing  to  its  physical  properties,  lends 
itself  admirably  to  treatment  in  the  blast  furnace.  Vari- 
ous estimates  that  have  been  made  regarding  the  extent 
of  these  magnetic  deposits,  and  the  tonnage  that  may  be 
obtained  by  the  treatment  of  the  ores  indicates  an  im- 
mense addition  to  the  iron-ore  reserves  of  the  United 
States.  Such  an  addition,  by  reason  of  its  low-phos- 
phorus content,  should  in  time  make  us  entirely  inde- 
pendent of  foreign  iron-ore  supplies. 
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What  Others  Think 


The  Mexican  Peon  Problem 

The  food  problem  is  only  one  part  of  the  Mexican 
peon  problem.  C.  A.  Grabill,  in  his  interesting  article, 
has  endeavored  to  create  interest  in  bettering  the  condi- 
tion of  the  peon.  The  problem  is  much  broader  than 
food  alone.  For  a  number  of  years  I  was  a  member  of 
the  Regular  Army  and  also  have  been  a  surgeon  at 
mines  in  Mexico.  In  my  opinion,  food  is  the  least 
part  of  the  problem.  Humans  get  along  and  thrive 
on  very  little  food  if  the  other  conditions  are  right.  The 
frijoles  and  tortillas  are  nourishing,  and,  with  a  few 
greens,  form  an  ideal  ration  for  the  peon.  The  exces- 
sive spicing  of  food  by  the  peons  is  no  doubt  injurious, 
but  until  they  observe  better  sanitary  precautions,  it  is 
necessary  to  take  measures  to  prevent  intestinal  dis- 
orders. The  principal  trouble  is  not  a  shortage  of  food, 
but  spoiled  food  and  whisky.  Short  rations  never  hurt 
anybody.  It  is  adulterated  and  poisoned  food  that 
quickly  saps  the  vitality  and  undermines  the  strength. 

A  few  days'  sickness  from  ptomaine  will  do  more 
damage  than  starvation  for  a  limited  period,  other 
things  being  equal. 

The  value  of  an  article  such  as  Mr.  Grabill's  lies  in 
its  humane  pui-pose  and  the  spirit  of  inquiry  that  it 
evolves.  Business  men  have  long  recognized  that 
workers  quickly  respond  to  better  environment,  and 
when  treated  decently  and  fairly  repay  such  intelligent 
treatment.  I  am  speaking  now  of  the  Mexican.  There 
are  some  nationals  that  perhaps  respond  better  to 
harsh  treatment,  but  I  am  sure  such  a  procedure  is 
an  economic  mistake  with  the  Mexican.  It  is  not  my 
purpose  to  advocate  living  conditions  for  the  peon  on 
a  par  with  the  American  standards,  but  only  to  mention 
a  few  of  the  causes  of  inefficiency,  apart  from  food,  and 
suggest  the  remedy  as  I  go  along.  The  standard  of 
living  of  the  Mexican  can  be  raised  a  considerable 
amount  without  infringing  on  the  alien-American 
prerogative. 

The  need  of  protection  from  the  foreign  profiteer 
in  Mexico  is  understood  and  need  not  be  discussed. 
Products  such  as  meat  and  vegetables  I  found  cheaper 
in  Mexico  than  in  the  United  States.  Housing  condi- 
tions for  the  peon  leave  much  to  be  desired.  Show  me 
where  and  how  a  man  sleeps  and  I  will  tell  you  how 
much  work  he  can  perform.  As  a  medical  man  it  is 
my  opinion  that  sleep  renews  the  vigor  of  the  body  as 
much  as  does  food.  If  a  man  was  like  a  furnace,  the 
stoker  idea  would  go;  but  the  problem  is  not  so  simple. 
In  man,  nerves  as  well  as  mechanics  are  concerned. 
The  brain  is  the  battery  and  the  nerves  and  cells  are 
the  wires,  distributors,  and  collectors  of  energy,  and 
constantly  demanding  restoration.  They  are  not  made 
to  run  twenty-four  hours  per  day.  Water  and  air 
are  as  important  as  beef  and  hardtack.  If  a  peon  sleeps 
on  a  damp  floor  in  one  room  surrounded  by  squalling 
children  and  with  the  oxygen  excluded,  even  the  cracks 
in  the  room  stopped  up  with  paper,  he  gets  no  rest, 
and  he  has  carbonic  gas  asphyxia.  Is  it  any  surprise 
he  has  lessened  vigor  and  runs  down  and  does  a  frac- 


tion of  a  man's  work?  Better  housing  conditions  I 
would  place  first,  and  I  would  not  employ  a  man  who 
lives  in  a  hole  in  the  wall.  You  may  not  take  the 
hole  in  the  wall  literally,  but  I  have  photos  of  the 
habitations  of  the  workers  of  a  mining  company  in 
Mexico,  and  they  answer  this  description.  Damp,  unsani- 
tary, poorly  ventilated  shafts  and  workings,  preventable 
in  part,  aggravate  the  tendency  of  the  peon  to  con- 
tract rheumatism. 

In  mines  where  humane  measures  have  been  put  in 
force  the  larger  output  has  more  than  repaid  every 
dollar  expended  for  these  measures.  The  Mexican  is 
not  ungrateful,  nor  is  he  a  hopeless  subject  for  improve- 
ment. He  knows  his  friends,  and,  excluding  the  acci- 
dents caused  by  whisky,  and  the  turmoil  incident  to 
unstable  government  or  revolution  in  any  land,  he  is 
not  unsafe  to  have  around.  My  wife  and  I  have  trav- 
eled in  Mexico  in  revolutionary  times,  and  have  never 
been  molested  in  any  way.  This  is  not  excusing  what 
has  happened  to  those  less  fortunate — simply  stating 
facts. 

Miner's  anaemia  is  responsible  for  the  weak  and  feeble 
workers  in  Mexico.  This  is  caused  by  ankylostomiasis,, 
or  the  hookworm.  The  Mexican  health  authorities  have 
worked  out  a  plan  for  the  control  of  this  disease,  but 
they  were  not  always  able  to  obtain  the  co-operation 
of  the  mine  ovraers. 

The  Mexican  miner  is  more  often  sick  than  hungry. 
You  would  think  that  with  his  mescal  and  pulque  and 
horse  liniment,  commonly  called  whisky,  no  hookworm 
could  survive,  but  when  a  hookworm  takes  up  his 
residence  in  the  intestinal  tract  it  never  lets  go  so 
long  as  the  supply  of  blood  holds  out.  Better  working 
conditions  in  the  mines  is  the  answer  to  the  miners' 
anaemia.  Drainage,  sanitary  latrines,  destruction  of  the 
larva},  washing  the  hands  and  feet,  disinfection,  and 
medical  treatment  are  indicated.  All  of  these  sources  of 
disease  of  which  I  speak  are  entirely  preventable. 

Miner's  phthisis  is  another  common  cause  of  inef- 
ficiency among  the  peon  workers,  although  not  so  readily 
i-ecognized.  Bad  housing  conditions  aggravate  the 
disease.  It  is  common  knowledge  that  work  in  some 
metalliferous  mines  is  provocative  of  lung  affections. 
This  is  especially  true  where  there  is  much  siliceous 
dust.  The  grit,  dust,  dirt,  and  lack  of  oxygen  in  the 
mines  and  in  their  habitations  make  the  miners 
peculiarly  susceptible  to  consumption.  All  these  condi- 
tions in  turn  facilitate  the  rapid  spread  of  this  disease 
among  workers  and  families. 

Pellagra  also  takes  its  toll  of  inefficiency  and  death. 
The  principal  cause  of  this  disease  is  poisoned  food. 
Maize  enters  largely  into  the  diet  of  the  Mexican,  and 
the  pellagra  poison  is  supposed  to  develop  in  damaged 
or  deteriorated  corn.  The  disease  is  preventable,  and 
can  be  readily  alleviated  by  treatment.  It  is  probably 
much  more  prevalent  in  Mexico  than  is  supposed.  There 
was  apparently  no  campaign  for  its  eradication  in 
Mexico  in  the  years  1912-13,  when  I  was  there. 

The  inefficiency  caused  by  malaria  is  preventable  by 
better   housing   and   sanitarj'   conditions,    as    also    the 
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venereal .  menace,  by  better  attention  to  the  welfare  of 
the  worker.  It  used  to  be  thought  that  what  a  worker 
did  after  working  hours  was  no  concern  of  the  employer. 
This  is  a  false  economic  doctrine.  The  worker  and 
many  of  his  interests,  in  my  opinion,  are  bound  up  in 
the  prosperity  of  his  company,  and  all  that  goes  to  make 
him  happier  and  more  contented  increases  the  pros- 
perity of  the  industry.  G.  F.  CAMPBELL,  M.  D. 
Pala,  Cal.,  March  27,  1920. 


The  World's  Shaft-Sinking  Record 

I  note  in  your  issue  of  March  13,  1920,  p.  670,  that  the 
Van  Dyke  Copper  Co.,  of  Miami,  Ariz.,  is  credited  with 
having  beaten  the  world's  record  for  shaft  sinking,  with 
a  distance  of  308  ft.  in  31  days,  the  total  depth  reached 
being  1,063  ft.  It  was  stated  in  the  article  that  the 
previous  record  had  been  held  by  the  Crown  Mines  of 
Johannesburg,  at  279  ft.  in  31  days. 

In  order  to  keep  the  published  records  of  this  interest- 
ing and  stimulating  rivalry  correct,  I  would  point  out 
that  the  Crown  Mines  had  already  beaten  the  record 
quoted  in  your  paper  by  sinking  a  distance  of  310  ft.  in 
July,  1919,  reaching  a  total  depth  of  2,323  ft.  The  Van 
Dyke  Copper  Co.  vdll  -have  to  do  a  little  better  if  it 
wishes  to  hold  the  palm  even  for  a  brief  period. 

London.  March  31.  1920.  HUGH  F.  MARRIOTT. 


The  Water-Blast  in  South  African  Mines 

Having  noted  in  the  Engineering  and  Mining  Journal 
of  Dec.  27  mention  of  the  Robertson  &  Moss  water- 
blast  in  the  article  on  phthisis  prevention,  we  have  con- 
sidered it  likely  that  you  would  be  interested  in  more 
complete  details  and  are  sending  you  a  blueprint  show- 
ing the  design,  and  a  photograph  taken  underground  at 


"Discharge 


WATER-BLAST  AT  SIMMER  &  JACK  MINES.  SOUTH  AFRICA 

the  Simmer  &  Jack  Proprietary  Mines,  Ltd.,  giving  an 
idea  of  the  general  appearance. 

The  blast  is  primarily  intended  for  use  in  winzing,  as 
it  uses  only  13  gal.  of  water;  thus,  no  trouble  is 
experienced  from  flooding  when  work  is  resumed,  nor 
is  there  excess  of  water  to  be  pumped  to  surface.  The 
tank,  which  is  preferably  made  from  a  3-ft.  length  of 
12-in.  piping  with  dished  plates  riveted  in  the  ends, 
may  be  placed  in  the  drive,  out  of  harm's  way,  as  it 
has  been  found  that  the  blast  will  operate  efficiently 
with  a  500-ft.  length  of  1-in  piping.  The  method  of 
procedure  is  as  follows:  The  miner  when  going  on  shift 
fills  the  tank  with  water.  After  he  has  lit  up  for 
blasting,  he  turns  the  valve  controlling  the  air  pipe, 
which  is  required  by  law  to  be  led  down  the  winze  for 
dispersing  fumes. 

This  pipe  extends  to  within  50  ft.  of  the  face  and  is 
the  only  part  of  the  contrivance  exposed  to  the  blast. 
The  valve  admits  compressed  air,  which  by  means  of 
the  injector  and  ejector  action,  easily  understood  from 
the  print,  atomizes  the  water  and  delivers  it  at  the 
bottom  of  the  winze. 

It  has  been  found  that  the  blast  works  satisfactorily 
with  air  pressures  varying  from  80  to  20  lb.  per  sq.in., 
and,  owing  to  the  restriction  of  the  air  passages  at 
the  tank,  a  saving  of  air  is  also  effected. 

A  number  of  mines  are  now  using  this  blast  on  the 
Witwatersrand,  and  report  favorably  on  its  operation. 
As  we  have  only  patented  this  device  in  South  Africa, 
we  can  lay  no  claim  to  royalties  on  its  use  in  America, 
and  we  shall  be  very  glad  if  any  mine  to  which  it 
would  be  of  service  will  adopt  it  with  our  best  wishes. 

Robertson  &  Moss. 

Johannesburg,   South   Africa,   March  8,   1920. 
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DETAILS  OF  ROBERTSON  &  MOSS  WATER-BLAST 


A  few  years  ago  a  New  York  investor  wrote  the 
postmaster  at  Searchlight,  Nev.,  concerning  the  pros- 
pects for  return  for  money  put  into  a  property  at  that 
point.  The  postmaster  solemnly  returned  answer  to 
this  effect:  "Ordinarily,  a  mine  is  a  hole  in  the  ground. 
Your  mine  isn't  even  that.  After  its  promoters  had 
got  all  the  money  they  could  out  of  Eastern  stock 
sales,  they  got  some  more  by  selling  the  shaft  timbering. 
The  shaft  caved  in.  I  wouldn't  advise  digging  it  out, 
for  the  mine  never  had  any  ore.  I  never  like  to  knock 
a  local  property.  Guess  that,  outside  of  the  features 
noted,  it's  a  pretty  good  mine." 
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Headframes  and  Surface  Structures  on  the 
Marquette  Iron  Range 
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HEADFRAME   AT  THE   HOLMES   MINE.   IN  THE  ISHPEMING  DISTRICT 

TIh^*  illustration  shows  a  type  of  all-steel  headframe  which  has  largely  replaced  the  earlier  types  of  wooden  construction.    Foreground 

shows  space  leveled  off  for  stockpiling  purposes  during  the  winter  season,  when  ore  shipping  is  suspended. 


THK    rniNCETON    NO.    2    SII.VFT.    IX   THK    (JWIXN    DISTRICT 
One  of  the  older  types  of  wooden  headframes  Is  shown.     At  the  left   is  the  stockpile,  with  the 
temporary   loading   track   in   the   foreground. 
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I'Rl'SHER   JJl.lLDl.XG   AT   CLlFFa   SHAFT   MINE,   ISHPE.MING.   .UJCH. 

Ore    from    this    property    is    mined    by    open-stoiie    and    room-and-pillar    methods,    and    consists  principally  of  iiard,  red.  non-bessemer, 

specular   hematite,    much    of   which    requires   crushing   previous   to    shipment.     To  date   this  pi-operty  has  been  the  heaviest  shipper  of 

the  Cleveland-Cliffs   Iron  Co.  mines,  having  produced   almost  thirty    million   tons.      Part  of  the  ore  is  trammed,   after  hoisting,   to  the 

crusher  building  and  after  being  reduced  to  the  propei-  size  is  shipped  direct  or  placed  on  the  stockpile 


^^^^^^^^^Q»^ 

STEEL  HEADFRAME   AT  THE   STEPHENSON    MINE   IN   THE    GWINN  DISTRICT 
The   Stephenson   mine,    also    a   Cleveland-Cliffs    Iron    Co.    property,    uses   the  caving  system   of  mining.     Two  trestles  extend   from  the 
headframe,   one   of  which   is   used  for  the  .stockpiling  of   ore,  and    the  other  serves  as  a   dump  for  material  of  lower  grade  which  is 
not  shipped.      Stockpiling  at  most  Michigan    iron   mines   is  done  by    means    of    motor   haulage,    although    endless   haulage   systems   are 

used  to  some  extent. 
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Political  and  Commercial  Geology  Series 
The  Iron  Ores  of  the  World 

The  Occurrence,  Geographical  Distribution,  and  Importance  of  the  Respective  Types — Economic 

Position  and  Production  of  the  Various  Countries — Influential  Factors  Which  Will 

Govern  Future  Developments  in  the  Iron  and  Steel  Industry 

By  E.  C.  Harder  and  F.  T.  Eddingfield* 


IRON  ORES  are  associated  with  many  different 
classes  of  rocks,  sedimentary,  igneous,  and  meta- 
morphic.  Where  associated  with  sedimentary  rocks, 
the  ores  may  be  the  result  of  direct  sedimentation  or 
may  be  later  replacements  of  sedimentary  beds  by  mag- 
matic  or  meteoric  iron-bearing  waters.  Many  iron-ore 
deposits  associated  with  sedimentary  rocks  are  formed 
by  the  enrichment  of  original  iron-bearing  beds,  either 
by  solution  and  transportation  of  iron  compounds,  or 
by  the  removal  of  other  associated  mineral  constituents. 
Among  those  important  iron-ore  deposits  of  sedi- 
mentary origin  that  have  experienced  little  or  no  further 
enrichment  since  deposition,  except  perhaps  directly  at 
the  surface,  are  the  iron  ores  of  the  Clinton  type  of  the 
Eastern  United  States,  the  Wabana  iron  ores  of  New- 
foundland, the  minette  ores  of  the  Lorraine  district  in 
northern  France,  Luxemburg,  and  southern  Germany, 
the  oolitic  siderite  beds  of  the  Cleveland  district  in 
northern  England,  and  the  hematite  ores  of  Minas 
Geraes,  in  Brazil.  The  most  important  of  the  sedimen- 
tary iron  ores  that  are  the  result  of  further  enrichment 
since  deposition  are  those  of  the  Lake  Superior  district, 
in  the  United  States. 

Occurrence  of  Igneous  Rocks 

Iron  ores  associated  with  igneous  rock  are  mostly  of 
deep-seated  origin,  usually  having  been  formed  by  solu- 
tions that  accompanied  or  followed  the  intrusion  of  the 
rocks  with  which  the  ores  are  associated.  These  ores 
are  of  two  main  classes:  (1)  Those  associated  with 
siliceous  igneous  rocks,  and  (2)  those  associated  with 
basic  igneous  rocks.  The  ores  associated  with  siliceous 
igneous  rocks  consist  either  of  hematite,  or,  more  com- 
monly, magnetite.  They  occur  in  granite,  syenite,  and 
monzonite,  and  in  gneiss  derived  from  these  by  meta- 
morphism.  Many  important  ore  deposits  in  different 
countries  belong  to  this  class,  among  them  being  the 
magnetite  and  hematite  deposits  of  Swedish  Lapland 
•and  of  central  Sweden,  the  magnetite  bodies  of  the 
Adirondacks  and  northern  New  Jersey,  in  the  Eastern 
United  States;  various  magnetite  and  hematite  bodies 
in  California  and  elsewhere  in  the  Western  United 
States;  the  mixed  hematite  and  magnetite  deposits  of 
the  south  coast  of  Cuba;  most  of  the  iron-ore  bodies 
of  Chile;  and  the  newly  developed  iron  ores  of  Man- 
churia. As  a  class,  the  iron  ores  associated  with  sili- 
ceous igneous  rocks  rank  next  in  importance  to  iron 
ores  of  sedimentary  origin. 

Iron-ore  deposits  associated  with  basic  igneous  rocks 
are  nearly  all  of  a  distinct  type,  known  as  titaniferous 

•Revised  and  rewritten  by  tlie  authors  from  tlie  original  paper, 
which  was  issued  in  minicoKTaphed  form  for  Government  use 
only,  as  one  of  the  Political  and  Commercial  Control  Series, 
prepared  under  tlie  direction  of  J.  E.  Spurr.  After  the  Armistice, 
the  remaining  copies  were  issued  to  the  general  public.  The 
present  article  has  been  reduced  for  purposes  of  publication  In 
tlie  Engineering  and  Mining  Journal;  but  the  entire  revised  paper. 
with  the  other  articles  of  the  series,  will  soon  appear  in  book 
form.     J.  E.  S. 


magnetites.  These  ores  consist  of  a  mixture  of  mag- 
netite and  ilmenite  in  vaiying  proportions,  and  there- 
fore carry  a  variable  amount  of  titanium.  Many  large 
ore  deposits  of  this  class  are  found  in  different  parts 
of  the  world,  among  the  larger  ones  being  certain  ore- 
bodies  in  the  Adirondack  region  in  the  United  States, 
and  several  deposits  in  Norway  and  in  northern  and 
southern  Sweden. 

Occlhrence  of  Igneous  Contact  Ores 

An  important  group  of  iron-ore  deposits  results  from 
mineral  replacement  along  the  contact  of  sedimentary 
rocks  with  igneous  intrusives.  These  ores  usually  occur 
in  limestones  not  far  from  intrusive  masses  of  granite, 
monzonite,  syenite,  or  diorite,  but  they  may  be  found 
within  the  igneous  rocks  themselves  near  the  contact. 
They  are  rarely  associated  with  the  more  basic  igneous 
rocks.  These  ores  are  known  as  igneous  contact  ores, 
and  their  origin  is  ascribed  to  iron-bearing  solutions 
that  accompanied  or  followed  the  intrusion  of  the 
igneous  rocks  with  which  the  ores  are  associated.  Such 
ores  are  extremely  widespread,  occurring  in  practically 
every  continent.  Locally,  extensive  deposits  exist,  as  in 
the  Cornwall  district  of  Pennsylvania,  in  Western  United 
States  and  British  Columbia,  in  Chile,  and  in  China  and 
Japan.  Igneous  contact  ores  have  furnished  only  a 
relatively  small  percentage  of  the  world's  total  produc- 
tion of  iron  ore,  however. 

There  are  also  widespread  replacement  deposits  in 
sedimentary  rocks  that  are  not  associated  with  igneous 
rocks.  These  are  believed  to  be  formed  by  ordinary 
meteoric  waters  which  dissolve  disseminated  iron  min- 
erals from  certain  beds  or  masses  of  rock  and  redeposit 
the  minerals  elsewhere  in  a  more  concentrated  form. 
Such  ore  deposits  may  be  roughly  tabular,  and  resemble 
bedded  deposits,  or  they  may  be  very  irregular.  Most 
deposits  of  this  type  consist  of  siderite  which  has  re- 
placed limestone,  but  hematite  and  limonite  deposits 
form.ed  by  replacement  also  exist.  Among  the  import- 
ant deposits  of  this  group  are  the  siderite  ores  of  Bilbao, 
Spain,  largely  altered  to  limonite  near  the  surface;  the 
siderite  ore  of  Eisemerz,  Styria,  and  the  hematite  de- 
posits near  Hartville,  Wyo.  Small  deposits  of  siderite, 
hematite,  and  limonite  of  this  type  are  found  in  many 
parts  of  the  world. 

Besides  the  class  of  iron  ores  already  mentioned, 
widely  distributed  iron  ores  occur  as  residual  products 
derived  from  the  weathering  of  either  igneous  or  sedi- 
mentary rocks.  These  ores  have  been  formed  by  the 
concentration  of  iron-bearing  materials  originally  dis- 
seminated through  the  rocks,  whose  weathered  products 
they  now  constitute.  They  are  mainly  in  the  form  of 
limonite,  and  occur  either  as  large  bodies  of  relatively 
pure  ore  or  as  aggregates  of  irregular  masses  of  various 
sizes  imbedded  in  clays.  To  this  class  belong  the  brown 
iron  ores  associated  with  clay  in  the  Appalachian  region 
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of  the  United  States,  the  limonite  ores  of  parts  of 
Russia,  and  similar  ores  in  Korea.  In  this  class  should 
also  be  included  the  extensive  limonite  deposits  derived 
from  the  weathering  of  serpentine  which  have  recently 
been  developed  along  the  north  coast  of  Cuba,  as  well  as 
the '  lateritic  iron-ore  deposits  found  in  many  tropical 
countries.  Limonite  ores  associated  with  clays  have 
been  smelted  since  early  ages,  owing  to  their  accessi- 
bility and  the  ease  with  which  they  could  be  smelted  by 
crude  methods.  They  have,  however,  furnished  a  de- 
cidedly minor  percentage  of  the  world's  production  of 
iron  ore. 

Geographic  Distribution  of  Iron  Ores 
OF  THE  World 

The  iron  ore  consumed  by  the  world  has  been  obtained 
principally  from  the  four  great  iron-producing  countries 
— the  United  States,  Germany,  France,  and  Great 
Britain.  Other  countries  that  yield  important  quanti- 
ties of  iron  ore  are,  in  the  order  of  their  importance, 
Spain,  Russia,  Sweden,  Luxemburg,  Austria-Hungary, 
Cuba.  Newfoundland,  and  Algeria.  The  normal  annual 
■output  in  each  one  of  these  countries  is  more  than  one 
million  tons.  Minor  amounts  of  iron  ore  are  produced 
in  many  other  countries,  but  the  total  is,  by  comparison 
of  those  mentioned,  insignificant. 

More  than  one-third  of  the  total  annual  output  of 
iron  ore  in  the  world  has  come  from  the  United  States; 
and  of  the  American  production  about  8.5  per  cent,  is 
generally  produced  in  the  Lake  Superior  district.  This 
district  is,  therefore,  by  far  the  most  important  iron-ore 
district  in  the  world,  pi'oducing  annually  more  than  30 
per  cent  of  the  world's  total  of  iron  ore. 

Germany  and  France  have  been  next  in  importance 
to  the  United  States  as  iron-ore  producing  countries, 
about  80  per  cent  of  the  ore  mined  in  these  two  coun- 
tries being  obtained  from  the  Lorraine  iron  fields  situ- 
ated on  the  border.  The  annual  output  of  these  fields, 
■which  include  also  the  ores  of  Luxemburg,  has  been 
about  25  per  cent  of  the  world's  production.  The 
Lorraine  district  of  Europe  and  the  Lake  Superior  dis- 
trict of  the  United  States  together,  therefore,  produce 
somewhat  more  than  one-half  of  the  total  iron  ore  an- 
nually mined. 

The  iron  ore  produced  in  Great  Britain  is  obtained 
mainly  from  the  Cleveland  district  of  northern  England, 
this  region  furnishing  about  40  per  cent  of  the  British 
total,  equivalent  to  about  2.6  per  cent  of  the  world's 
annual  production.  In  comparison,  the  Birmingham 
district  of  Alabama  and  the  Krivoi-Rog  district  of 
southern  Russia,  whicli  are  next  in  importance  to  the 
Lorraine  and  Lake  Superior  districts,  furnish  about  3.5 
per  cent  and  3.2  per  cent,  respectively,  of  the  world's 
annual  output. 

Position  of  Leading  Commercial  Nations 
in  Iron  Production 

The  world's  chief  iron-  and  steal-producing  countries 
are,  in  the  order  of  their  importance,  the  United  States, 
Germany,  Great  Britain,  France,  Russia,  Austria-Hun- 
gary, and  Belgium.  The  annual  pig-iron  production  of 
these  countries  ranged  in  1913  from  2,300,000  tons  in 
Belgium,  to  30,900,000  tons  in  the  United  States.  The 
normal  consumption  of  iron  ore  by  these  countries  in 
the  last  years  preceding  the  war  and  their  recent  maxi- 
mum annual  production  are  given  in  the  table  at  the 
top  of  the  following  column. 


normal  consumption  of  iron  ore  by  chief  iron- 
and  steel-making  countries 

Consumption,       Production, 

Countries                                                       Long  Tons  Long  Tons 

United    States    62.000,000  75,28S,851 

Germany 40,600,000      (a)33, 987,112 

Great   Britain    19,000,000  15,997.328 

Prance    12,300.000  21,572.835 

Russia    8,900,000  9,362,746 

Belgium    6,800,000  164,734    . 

Austria-Hungary     5,200,000  5,233.055 

(a)    Includes  production   of  Luxemburg. 

The  consumption  figures  represent  metallic  iron  con- 
sumed in  terms  of  iron  ore,  and  are  obtained  on  the 
basis  of  production  and  imports  of  iron  ore  and  imports 
of  pig  iron  and  crude-iron  and  steel  products.  Exports 
of  iron  ore,  pig  iron,  and  crude-iron  and  steel  pi'oducts 
are  not  considered  as  forming  part  of  the  countries' 
consumption. 

A  comparison  of  the  consumption  and  production  in- 
dicates that  the  United  States,  France,  Russia,  and 
Austria-Hungary  are  self-supporting  as  far  as  raw 
materials  for  their  iron  and  steel  industry  are  con- 
cerned. Great  Britain  and  Germany  are  dependent  for 
a  small  percentage  of  their  requirements  upon  foreign 
countries.  Belgium  produces  a  small  percentage  of  her 
consumption  of  iron  ore,  being  practically  entirely  de- 
pendent upon  foreign  sources,  mainly  France  and  Ger- 
many, for  her  iron-ore  requirements. 

In  several  countries  that  produce  inuch  iron  ore  the 
iron  and  steel  industry  is  still  in  its  infancy.  The  iron 
ore  from  these  countries  is  nearly  all  exported  to  the 
large  iron-  and  steel-making  countries.  The  following 
table  shows  the  recent  maximum  annual  production  and 
normal  annual  consumption  in  some  of  these: 

MAXIMUM  ANNUAL  OUTPUT  AND  NORMAL  CONSUMPTION 
OF  IRON  ORB  IN  SEVERAL  COUNTRIES 

Consumption,  Production, 

Countries                                                             Long  Tons  Long  Tons 

Spain    1,000,000  9,705.963 

Sweden     700,000  6,878,318 

Cuba     1,585,431 

Newfoundland    1,433,858 

Nortli   Africa 1,349,000 

Thus,  considerable  quantities  of  iron  ore  are  avail- 
able from  these  countries  for  consumption  in  other 
countries  that  have  to  import  ore. 

There  is  shown  below  the  pig-iron  and  steel  produc- 
tion in  1913  of  the  world's  principal  iron-  and  steel- 
manufacturing  countries: 

PIG-IRON  AND  STEEL  OUTPUT  OP  THE  CHIEF  PRODUCING 

COUNTRIES  IN  1913 

Pig  Iron.  Steel, 

Countries                                                       Long  Tons  Long  Tons 

United     States 30,966.153  31,300.874 

Germany     19,004,022  18,659,000 

Great    Britain    10,481,917  7,664.000 

France    5,227,378  4,349,000 

Russia     4,474,757  4,750,000 

Austria-Hungary    2,335,170  2,641,000 

Belgium    2,318,767  2,475.000 

Canada    1,015,118  1,044,000 

Sweden    728.103  574,000 

Spain    418,061  359,000 

Italy    420.011  897,000 

Japan    236,491  251,000 

United  States — The  United  States  has  for  many  years 
had  in  the  Lake  Superior  district  the  chief  iron-ore  pro- 
ducing fields  in  the  world.  In  recent  years  the  Lake 
Superior  district  has  furnished  more  than  one-third 
of  the  world's  output  of  iron  ore.  In  1917,  75,288,851 
gross  tons  of  iron  ore,  38,647,397  gross  tons  of  pig 
iron,  and  45,000,607  gross  tons  of  steel  were  produced 
in  the  United  States,  as  compared  with  61,980,437  tons 
of  iron  ore,  30,966,1.52  tons  of  pig  iron,  and  31,300,874 
tons  of  steel  in  1913.  The  imports  of  ii-on  ore  in  1917 
amounted  to  971,663  tons  and  of  crude  forms  of  iron 
and  -steel  to  306,189  tons,  as  compared  with  2,594,770 
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cons  of  iron  ore  and  250,592  tons  of  crude  iron  and 
steel  products  in  ]913.  The  exports  of  iron  ore  from  the 
United  States  in  1917  amounted  to  1,132,313  tons  and 
of  crude  forms  of  iron  and  steel  to  4,744,527  tons,  as 
compared  with  1,042,151  tons  of  iron  ore  and  1,278,131 
tons  of  crude  forms  of  iron  and  steel  exported  in  1913. 

These  figures  indicate  that  in  normal  times  the 
United  States  consumes  about  85  per  cent  of  the  do- 
mestic output  of  iron  ore  in  the  manufacture  of  finished 
iron  and  steel  products.  Fifteen  per  cent  is  exported 
either  as  iron  ore  or  as  crude  iron  and  steel  products, 
which  are  manufactured  into  finished  products  in  other 
countries.  Of  the  finished  iron  and  steel  products  made 
in  this  country  the  United  States  itself  consumes  the 
larger  part.  Howe.ver,  large  quantities  of  iron  and  steel 
articles  and  machinery  are  exported  to  other  countries. 

The  iron  ore  exported  from  this  country  is  mainly 
Lake  ore,  which  goes  to  Canadian  furnaces.  The  iron 
ore  imported  is  largely  Cuban  ore,  which  is  used  at  the 
Sparrows  Point  plant  of  the  Bethlehem  Steel  Corpora- 
tion. This  plant  has  facilities  for  using  only  ore  arriv- 
ing by  boat,  and  has  been  running  almost  entirely  on 
foreign  ores.  The  Cuban  iron  mines  are  largely  under 
the  control  of  this  company,  and  an  increased  produc- 
tion is  expected  from  them  in  the  future. 

The  Bethlehem  Steel  Corporation  has  also  developed 
an  extensive  iron-ore  deposit  in  Chile,  from  which  some 
shipments  were  made  during  the  first  years  of  the  World 
Wai-.  It  has  been  allowed  to  remain  idle  recently,  on 
account  of  lack  of  shipping  facilities.  Large  shipments 
are  expected  from  Chile  in  the  future. 

A  considerable  amount  of  Swedish  ore  has  been  im- 
ported in  recent  years  by  the  Bethlehem  Steel  Cor- 
poration to  supplement  its  shipments  of  Cuban  ore. 
During  the  war,  however,  the  Trafikaktiebolaget  Grang- 
esberg  Oxelosund  decreased  its  ore  shipments  and 
finally  refused  altogether  to  export  ore  to  the  United 
States.  These  shipments  were  resumed  soon  after  the 
cessation  of  hostilities  in  Europe. 

Shortage  of  Low-Phosphorus  Iron  Ores 

Certain  high-grade  low-phosphorus  iron  ores  which 
are  not  present  in  the  United  States  in  sufficient  quan- 
tity to  supply  the  domestic  needs  have  been  imported  in 
past  years  from  Spain,  North  Africa,  and  to  a  small 
extent  from  Sweden.  During  the  war,  when  the  short- 
age of  shipping  facilities  necessitated  combing  this 
country  for  supplies  of  high-grade  low-phosphorus  ores, 
it  was  shown  that  the  United  States  is  more  or  less  de- 
pendent upon  foreign  sources  for  such  ores. 

There  are  a  number  of  mines  in  the  United  States, 
such  as  the  Lyon  Mountain  mine,  in  New  York,  and  the 
Cranberry  mine,  in  North  Carolina,  which  produce 
limited  amounts  of  high-grade  low-phosphorus  ore.  Sev- 
eral mines  on  the  Menominee  Range,  Michigan,  produce 
a  very  siliceous  low-phosphorus  ore  that  can  be  used  to 
supplement  in  part  the  high-grade  ores.  -A  consider- 
able quantity  of  low-phosphorus  pyrite  residue  from 
sulphuric-acid  and  fertilizer  plants  is  also  used  for  mak- 
ing low-phosphorus  iron.  Much  of  the  pyrite  yielding 
this  residue  is  imported  from  Spain;  some  of  it  is  of 
domestic  origin,  and  some  comes  from  Canada.  Alto- 
gether, the  United  State.s  supplies  about  60  per  cent 
of  the  material  required  for  the  manufacture  of  its 
normal  output  of  low-phosphorus  pig  iron. 

Certain  developments  in  progress  make  it  probable 
that  a  greater  percentage  of  ore  used  for  this  pui-pose 
cm  be   supplied   from   domestic   mines.     The   principal 


enterprise  is  one  that  plans  to  concentrate  the  siliceous 
magnetite  ore  of  the  eastern  Mesabi  Range.  Experi- 
ments have  yielded  a  high-grade  product,  and  work  on 
a  commercial  scale  is  planned. 

Extent  of  Iron-Ore  Reserves  in  the  United  States 

The  reserves  of  the  ordinary  grades  of  iron  ore  in 
the  United  States  are  large,  and  no  shortage  of  such 
ore  is  expected  for  many  years.  They  are  easily  capa- 
ble of  taking  care  of  a  considerably  increased  consump- 
tion. The  largest  reserves  are  in  the  Lake  Superior 
district  and  in  the  Southeastern  States,  but  large  un- 
touched reserves  occur  in  the  Western  states  as  well. 
The  iron  ores  in  .the  Pacific  Coast  region  have  remained 
undeveloped  from  the  lack  of  sufficient  demand  for  pig 
iron  and  crude  forms  of  iron  and  steel  on  the  Pacific 
Coast.  Undoubtedly  this  demand  will  increase  in  the 
futui-e,  and  iron  and  steel  industries  will  be  established 
there.  • 

The  reserves  of  ore  in  the  Lake  Superior  district  are 
large.  The  grade  of  ore  mined,  however,  has  been  gradu- 
ally getting  lower,  and  it  is  possible  that  before  many 
years  Lake  iron  ores  averaging  considerably  below  50 
per  cent  will  have  to  be  utilized.  At  present  the  aver- 
age grade  of  the  ores  mined  in  the  Lake  Superior  dis- 
trict is  about  5]  per  cent. 

It  is  clear  that  there  is  not  likely  to  be  a  shortage  of 
the  ordinary  grades  of  iron  ore  in  the  United  States. 
Resei-ves  of  high-grade  ores,  however,  are  being  gradu- 
ally depleted,  and  high-grade  ores  from  foreign  coun- 
tries will  find  an  increasingly  ready  market.  American 
capital  controls  a  large  reserve  of  high-grade  iron  ore 
ill  Brazil.  Much  of  the  Brazilian  ore  averages  above 
68  per  cent  in  metallic  iron  and  is  very  low  in  phos- 
phorus, making  it  an  exceedingly  desirable  raw  ma- 
terial for  ttte  manufacture  of  special  iron  and  for  mix- 
ing with  lower-grade  domestic  ores.  Doubtless  much 
of  the  Brazilian  ore  will  go  to  Europe,  as  British  and 
other  foreign  holdings  of  this  ore  are  extensive.  How- 
ever, it  is  highly  desirable  that  a  certain  proportion  of 
the  ore  should  be  diverted  to  American  furnaces. 

Germany — The  annual  consumption  of  iron  ore  in 
Germany  just  before  the  war  was  40,600,000  tons,  and 
the  output,  including  the  production  of  Luxemburg,  was 
only  33,987,112  tons.  In  order  to  supply  German 
furnaces  it  was  necessary,  therefore,  to  import  more 
than  5,000,000  tons  of  iron  ore  from  foreign  countries. 
More  than  53  per  cent  of  the  iron  ore  mined  in  Germany 
has  come  from  the  I-orraine  district.  The  production 
from  German  iron  mines  outside  of  the  Lorraine  dis- 
trict amounted  to  6,906,809  tons  in  1913.  The  produc- 
tion of  pig  iron  during  that  year  was  19,004,022  tons. 

The  pre-war  imports  of  iron  ore  into  Germany  were 
large,  amounting  to  nearly  14,000,000  tons  in  1913. 
Against  these  the  exports  were  somewhat  more  than 
2,000,000  tons. 

Importance  of  Swedish  High-Phosphorus  Ores 

The  iron  ore  imported  from  Sweden  is  mainly  high- 
phosphorus  ore  from  the  mines  of  Swedish  Lapland  and 
central  Sweden.  This  is  especially  adapted  to  the  manu- 
facture of  pig  iron  for  the  Thomas  process,  much  used 
in  Germany.  Most  of  the  ores  from  the  Lorraine  dis- 
trict are  slightly  too  low  in  phosphorus  to  be  suitable 
for  the  Thomas  process,  and  Swedish  high-phosphorus 
ores,  phosphate  rock,  and  phosphate  slags  are  in  places 
mixed  with  Lorraine  ore  to  raise  the  phosphorus  con- 
tent.    A   considerable  amount   of   low-phosphorus   iron 
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ore  used  in  the  manufacture  of  low-phosphorus  pig  iron 
is  also  imported  from  Sweden,  and  a  larger  amount  of 
this  ore  is  imported  from  Spain.  This  material  is  used 
in  Germany  for  the  manufacture  of  pig  iron  to  be  used 
in  making  acid  openhearth  steel. 

Since  Germany  has  lost  the  Lorraine  iron  fields,  the 
remaining  domestic  iron  mines  will  be  able  to  supply 
less  than  20  per  cent  of  the  requirements  of  iron  ore 
for  the  German  furnaces.  However,  it  is  likely  that 
Germany  will  continue  to  receive  most  of  her  supplies 
from  the  Lorraine  fields,  in  which  Gemian  holdings  at 
present  predominate  over  those  of  France,  a  condition 
that  will  probably  continue. 

Great  Britahi — The  United  Kingdom  has  produced 
from  10  to  14  per  cent  of  the  iron  and  steel  of  the  world 
annually  for  the  last  ten  years  or  more,  and  apparently 
has  consumed  in  normal  times  about  50  per  cent  of  the 
product  and  exported  50  per  cent,  mainly  to  British  pos- 
sessions. During  the  war  about  75  per  cent  of  the 
British  production  was  consumed  at  home  and  25  per 
cent  was  exported,  largely  to  France.  Fifty  per  cent 
of  the  iron  and  steel  products  manufactured  has  been 
obtained  from  ores  mined  in  Great  Britain  and  50  per 
cent  from  imported  ores.  Thus,  normallj^  the  domestic 
field  of  iron  ore  just  about  equals  the  domestic  demand 
for  iron,  whereas,  during  the  war,  the  domestic  demand 
for  iron  was  greater  than  the  domestic  supply  of  ore. 
Great  Britain  depends  upon  outside  sources  for  one- 
third  of  her  iron-ore  supply,  and  this  constitutes  the 
source  of  about  one-half  of  her  iron  products. 

The  iron  industry  in  Great  Britain  before  the  war 
was  loosely  controlled  by  merchants  who  acted  as  inter- 
mediaries between  producer  and  consumer,  an  arrange- 
ment that  did  not  work  to  the  advantage  of  the  con- 
sumer." British  manufacturers  had  little  interest  abroad, 
and  were  themselves  insufficiently  organized  to  operate 
successfully.  If  the  sources  of  foreign  iron  ore  were 
cut  off  the  situation  might  become  critical  and  exceed- 
ingly embarrassing  until  the  domestic  mining  industry 
could  be  expanded.  To  meet  this  condition  the  British 
Board  of  Trade  Committee  advised  a  consolidation  of 
iron  interests  by  the  formation  of  a  syndicate  for  the 
purchase  and  distribution  of  iron  ores  and  particularly 
for  the  acquiring  of  interests  abroad.  This  syndicate 
would  establish  sales  agencies  and  arrange  for  trans- 
portation and  trade,  similar  to  the  organization  of 
VV.  H.  Muller  Co.,  of  The  Hague.  The  committee  recom- 
mended that  these  operations  be  backed  by  the  govern- 
ment and  that  all  the  resources  of  the  British  Empire 
be  under  the  control  of  the  government,  especially  in 
regard  to  the  granting  of  concessions  to  aliens  and  the 
imposing  of  restrictions  to  favor  home  producers.  It  has 
recently  been  reported  that  the  iron  interests  have  or- 
ganized along  the  lines  indicated. 

France — The  annual  consumption  of  iron  ore  in 
France  for  the  manufacture  of  pig  iron  and  crude-iron 
and  stejl  products  amounts  to  about  12,000,000  tons 
under  normal  conditions.  The  productive  capacity  of 
the  iron  mines  of  France  is  more  than  21,000,000,  leav- 
ing a  surplus  of  9,000,000  tons  of  ore  annually  avail- 
able for  export.  More  than  90  per  cent  of  the  iron  ore 
produced  in  France  is  obtained  from  the  Lorraine  iron 
mines. 

Most  of  the  ore  exported  in  the  past  has  gone  to 
German  blast  furnaces.  Much  has  gone  to  Belgium. 
Imports  of  iron  ore  are  small,  being  mostly  high-grade 


ore  from  Sweden,  in  which  class  of  ore  France  is  de- 
ficient. Fi-ench  possessions  in  North  Africa  have  large 
reserves  of  high-grade  ore,  but  the  bulk  of  the  ore  mined 
has  gone  to  England  and  Germany. 

As  a  result  of  the  war,  that  part  of  the  Lorraine  iron 
fields  within  the  boundaries  of  the  disputed  provinces 
of  Alsace  and  Lorraine  has  been  given  to  France,  which 
thus  has  control  of  the  entire  output  of  the  great  Lor- 
raine iron  fields  with  the  exception  of  the  part  included 
in  Luxemburg.  The  production  of  the  Lorraine  iron 
fields,  including  the  part  that  formerly  belonged  to 
.Germany,  has  been  nearly  48,000,000  tons  annually,  of 
which  about  7,000,000  tons  is  mined  in  Luxemburg.  Out- 
side of  the  Lorraine  district,  France  produces  about 
1,500,000  tons  of  ore.  Thus,  unless  iron  and  steel  mak- 
ing expand  greatly  in  France,  much  iron  ore  will  be 
mined  for  export. 

Russia — In  1913,  Russia  ranked  sixth  in  the  output 
of  iron  ore  and  fifth  in  the  output  of  pig  iron,  produc- 
ing about  4*  per  cent  of  the  world's  production  of  iron 
ore  and  6  per  cent  of  the  pig  iron.  Russia's  iron-ore 
reserves  are  estimated  at  about  1,600,000,000  tons,  a 
part  of  which,  especially  in  central  Russia,  is  not  eco- 
nomically minable.  The  district  of  southern  Russia  is 
important,  on  account  of  its  lai-ge  reserves,  large  output, 
and  its  location.  This  is  particularly  true  at  this  time, 
on  account  of  Germany's  need  of  iron  ore  for  future  use. 

The  Russian  output  of  iron  ore  grew  about  2,000.000 
tons  annually  in  1891-93  to  7,000,000  or  8.000,000  tons 
annually  in  1913-17.  Southern  Russia  (almost  exclu- 
sively the  Krivoi-Rog  district)  produced  nearly  7,000,- 
000  tons  in  1913,  but  by  1916  the  production  from  this 
region  had  been  cut  down  to  half,  its  difference  being 
made  up  from  other  regions.'  Between  1913  and  1917. 
Russia  produced  about  4,000,000  tons  of  pig  iron  an- 
nually, of  which  3,000,000  tons  came  from  South  Russia, 
and  most  of  the  remainder  from  the  Ural  region. 

In  1916  the  Centi-al  War  Industry  Committee  esti- 
mated the  monthly  requirements  of  the  whole  country 
at  300,000  tons  of  pig  iron  for  war  purposes,  and  at 
80,000  tons  for  the  requirements  of  the  civil  population, 
making  a  total  annual  consumption  of  about  4,500,000 
tons,  or  only  about  one-half  of  the  normal  consumption. 
In  1917,  the  total  production  in  the  country  was  esti- 
mated to  amount  to  only  30  per  cent  of  these  minimum 
requirements. 

Conditions  in  Russia  are  so  unsettled  that  a  state- 
ment of  the  present  situation  is  valueless.  It  is  reason- 
able to  assume,  however,  that  the  iron  and  steel  situa- 
tion will  not  materially  change  as  to  operations  and  con- 
trol. Moreover,  it  will  be  safe  to  predict  that  Poland 
will  develop  more  rapidly  as  an  iron-ore  producer  in  the 
future,  as  she  was  handicapped  in  the  past  by  restric- 
tions on  exportation  of  ore. 

Belgmm — Belgium  has  been  negligible  as  a  producer 
of  iron  ore,  but  has  been  a  comparatively  large  im- 
porter of  iron  ore  and  manufacturer  of  pig  iron.  The 
country  ranked  sixth  as  a  producer  of  pig  iron  in  1913, 
in  which  year  it  produced  147,048  tons  of  ore  and  im- 
ported 4,400,000  tons. 

Belgian  iron  works  were  greatly  damaged  by  the  Ger- 
mans during  the  war,  and  probably  some  time  will  elapse 
befoi-e  the  industry  again  reaches  the  position  it  for- 
merly occupied.    The  country  offers  a  good  market,  how- 


'British   Board   of  Trade,   "Reports  on   Iron   and   Steel."  London. 


-Advisor.\'  Council,  Dept.  of  .Sci.  and  Indiist.  Research :  "Re- 
port on  the  Sources  and  Production  of  Iron  and  Other  Metalli- 
ferous Oi-es  Used  in  the  Iron  and  Steel  Industry."  1918  ;  Also- 
British  Board  of  Trade,  "Reports  on  Iron  and  Steel,"  London ; 
and   Ironmonger   "Metal-Market  Yearbook,"   1918. 
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ever,  for  the  iron  ores  of  France,  and  should  in  future 
years  be  a  larger  producer  of  iron  and  steel  wares. 

Belgium  is  practically  dependent  upon  outside  sources 
for  ore  supply,  but  is  conveniently  situated  as  a  market 
for  ores  from  many  countries.  The  total  iron-ore  re- 
serves of  the  countrj-  have  been  estimated  at  62, .500, 000 
tons,  not  enough  to  last  ten  years  at  the  present  rate 
of  consumption. 

Austria-Hungary  ■ —  The  former  Austro-Hungarian 
Empire  yielded  in  recent  years  2  to  3  per  cent  of  the 
annual  iron-ore  production  of  the  world  and  about  2 
per  cent  of  the  pig-iron  production;  therefore,  it  has 
been  of  minor  importance  in  the  iron  industry.  The 
ore  reserves  have  been  estimated  at  284,000,000  tons  of 
available  ore  and  807,000,000  tons  additional  of  prob- 
able ore. 

The  present  unsettled  conditions  will  probably  result 
in  considerable  change  in  the  operation  and  control  of 
the  iron  mines  and  works.  Eventually  the  upheaval 
may  .stimulate  the  iron  industry,  but  the  result  should 
Tiot  materially  alter  the  international  position. 

.Japan — The  iron  and  steel  industry  of  Japan  is  of 
small  magnitude  as  compared  with  thst  of  the  United 
States,  Germany,  Great  Britain,  and  other  leading  iron 
and  steel  manufacturing  countries.  The  total  reserves 
■of  iron  ore  are  probably  not  much  more  than  60,000.000 
tons,  or  less  than  has  been  mined  annually  in  the  Lake 
Superior  district  in  recent  years.  The  steel-making 
industry  is  expanding  rapidly,  however,  and  at  the  pres- 
•ent  time  blast  furnaces,  steel-making  furnaces,  and  steel 
mills  are  being  erected  in  Japan  and  in  Korea,  Man- 
■churia.  and  China  b.v  Japanese  interests. 

The  output  of  iron  ore  in  Japan  is  utterly  inadequate 
to  supply  this  expanding  industry.  The  production  of 
iron  ore  in  Japan  has  averaged  about  150,000  tons  an- 
nually in  recent  years,  whereas  the  consumption  of  crude, 
.semi-crude  and  manufactured  articles  of  iron  and  steel  is 
approximately  1,500,000  tons.  To  supply  her  needs, 
therefore,  from  her  own  manufacturing  plants,  Japan 
Tvould  require  approximately  3,000,000  tons  of  iron  ore 
annually.  As  compared  with  this,  Japan's  entire  con- 
sumption of  iron  ore,  both  imported  and  domestic,  is 
less  than  700,000  tons.  The  remainder  of  the  iron  and 
steel  required  in  Japan  is  being  imported  in  the  form 
■of  pig  iron  and  crude  and  manufactured  products. 

Japan  is  making  a  strong  effort  to  develop  iron-ore 
•deposits  in  neighboring  countries,  especially  in  China, 
Manchuria,  and  Korea,  and  the  production  from  these 
sources  which  goes  to  Japanese-controlled  furnaces  is 
rapidly  increasing.  Among  the  more  recent  Japanese  iron 
and  steel  enterprises  in  these  countries  are  blast  fur- 
naces and  steel  plant  now  being  built  at  Anchan-chang, 
south  of  Mukden,  in  Manchuria;  the  blast  furnaces  at 
Pen-hsi-hu,  southeast  of  Mukden,  and  the  blast  furnaces 
at  Ken-.ii-pho,  in  Korea.  The  last  two  of  these  plants 
are  now  producing  pig  iron,  which  is  being  sent  to 
Japan.  In  the  future  all  three  plants  will  probably  build 
steel  works.  Iron-ore  deposits  are  being  mined  in  con- 
nection with  all  of  them.  Besides  being  used  in  the 
local  blast  furnaces,  iron  ore  is  being  .sent  to  Japan 
from  these  mines.  In  China,  the  most  important  iron 
.and  steel  enterprise  is  that  at  Han-yang,  in  the  province 
of  Hu-peh.  This  operation  was  started  by  the  Han-Yeh- 
Ping  Iron  &  Steel  Co.,  as  a  Chinese  enterprise  in  con- 
nection with  the  Tayeh  mines,  in  the  same  province. 
This  company,  however,  became  involved  in  financial 
difficulties,  and  Japanese  capital  was  called  upon  in  order 


that  work  might  continue.  Considerable  expansion  of 
the  plant  is  at  present  taking  place  under  Japanese 
supervision.  Iron  ore  from  the  Tayeh  mines  and  pig 
iron  from  the  Han-yang  plant  are  sent  to  Japan  for  use 
in  Japanese  iron  and  steel  works. 

Development  of  ^Iron  Industry  in  the  Orient 

It  is  doubtful  whether,  with  the  rapid  expansion  of 
the  Japanese  iron  and  steel  industry,  mines  in  China, 
Manchuria,  and  Korea  can  be  developed  fast  enough  to 
supply  the  raw  materials  necessary.  There  are  rumors 
that  several  deposits  of  iron  ore  in  eastern  China  are 
now  bjing  developed,  including  the  deposit  of  Chin-ling- 
chen,  and  these  may  afford  an  additional  supply.  The 
iron  mines  of  India  also  may  be  called  upon  to  furnish 
more  iron  ore  to  Japan  than  they  have  done  in  the  past. 
The  only  other  important  iron-ore  deposits  known  else- 
where in  the  Orient  are  in  the  Philippine  Islands.  These 
deposits  are  reported  to  be  fairly  important,  and  they 
are  favorably  situated  for  supplying  Japanese  plants. 
They  are  controlled  by  Americans. 

The  present  expansion  of  the  Japanese  iron  and  steel 
industry  is  such  that  it  is  a  question  whether  the  con- 
sumption of  iron  products  .in  Japan  will  be  sufl[icient  to 
take  care  of  the  entire  output. 

It  seems  probable  that  Japan  is  looking  for  a  large 
export  trade  in  iron  and  steel  products.  The  Japanese 
may  be  ambitious  not  only  to  displace  European  and 
American  goods  in  the  Orient,  but  may  even  attempt  to 
secure  a  market  on  the  Pacific  Coast  of  the  United 
States  and  Canada.  It  is  probable  that  Japanese  manu- 
iactured  articles  will  be  able  to  compete  in  the  Western 
United  States  with  goods  manufactured  in  the  Eastern 
.states  and  subject  to  heavy  transportation  rates.  On 
the  other  hand,  there  is  an  active  movement  to  start  an 
iron  industry  on  the  Pacific  Coast,  and  it  is  hoped  that 
plants  established  there  will  be  able  to  manufacture  iron 
and  steel  products  at  a  low  enough  cost  to  enable  them 
to  compete  with  Japanese  products  in  the  Orient. 


Bismuth  and  Pepsin 

Some  persons  have  extremely  hazy  ideas  about  some 
of  the  simplest  technical  matters,  their  only  stock  in 
trade  for  conversational  fiUing-in  being  a  system  of 
association  of  ideas  and  catchwords.  Clever  folks  usually 
get  along  pretty  well,  though  at  times  there  is  a  ten- 
dency to  confuse  correlatives  and  synonyms.  A  group 
of  tourists  accepted  the  invitation  of  an  official  of  a 
large  metallurgical  establishment  to  visit  one  of  the 
plants.  In  one  department  they  were  shown  some  slabs 
and  ingots  of  different  meials  recovered  as  byproducts. 
In  turn,  selenium,  tellurium,  cadmium,  and  antimony 
were  greeted  with  wise  nods  and  silence.  But  when  a 
specimen  of  bismuth  was  exhibited,  the  countenance  of 
one  of  the  party  was  suffused  with  a  simulation  of  intel- 
ligent comprehension,  as  he  exclaimed,  "Bismuth?  Well! 
Well!  So  that  is  the  stuff  they  get  from  the  stomach 
of  a  pig!" 


Not  a  Copper-.MininR  Compan.v  will  be  called  upon  to 
pay  excess-profits  taxes  for  the  year  1919,  according  to 
the  Boston  Neivs  Bureau.  The  Internal  Revenue  Depart- 
ment has  apparently  determined,  however,  that  $68,000,000 
is  due  the  Government  for  1917  and  1918  ta.xes,  which,  it 
is  alleged,  were  incorrectly  figured. 
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The  Lorraine  Iron  Field  and  the  War* 

Annual  Production  in  1913  Was  50,000,000  Tons,  and  34  Per  Cent  of  Metallic  Iron  Used  in 

Europe  Came  From  Lorraine  Ores — War  Leaves  France  in  Control — 

Germany  Has  Nearest  Supply  of  Good  Coking  Coals 

By  Alfred  H.  Brooks 

Late  Lieutenant-Colonel  and  Chief  Geologist,  A.  E.  F. 


WHEN  Bismarck,  in  1872,  drew  the  new  western 
boundary  of  the  German  Empire  he  was  ill  ad- 
vised about  the  Lorraine  iron  deposits.  Their 
tedded  character  not  then  being  recognized,  it  was 
erroneously  assumed  that  by  seizing  the  outcrop  Ger- 
many would  hold  the  iron-ore  reserves.  In  time  a 
better  knowledge  of  the  geology  of  these  so-called 
minette  ores  showed  that  they  occurred  in  a  well- 
defined  horizon  whose  low  westerly  dip  carried  them 
under  and  far  beyond  the  frontier  established  by  Bis- 
marck. Thus,  it  subsequently  proved  that  Germany 
had  annexed  only  the  shallow  eastern  part  of  the  field 
and  left  to  France  the  deeper  and  far  more  extensive 
reserves  to  the  west.  Because  of  their  low  grade  (28 
to  41  per  cent  of  iron)  and  their  high  content  of  phos- 
phorus (1.50  to  2  per  cent),  these  iron  ores  were  then 
not  greatly  valued.  Not  until  the  discovery  of  the 
basic  process  of  steel  making  was  their  great  impor- 


attempt  to  rectify  this  error  from  the  German  point 
of  view  was  no  doubt  one  of  the  most  important  mo- 
tives for  the  attack  in  1914. 

The  main  body  of  the  great  iron  deposits  of  Lor- 
raine occurs  in  a  belt  extending  northward  from  about 
the  latitude  of  Metz  along  the  pre-war  frontier  of 
France  and  Germany  (map,  Fig.  2).  This  iron-bear- 
ing zone  reaches  into  both  countries,  traverses  the 
southern  apex  of  Luxemburg,  and  ends  just  within  the 
Belgian  frontier.  To  the  south  is  the  Nancy  district, 
lying  entirely  within  the  old  French  boundary  and 
forming  an  important  outlier  of  the  main  Lorraine 
field.  The  position  of  the  Lorraine  field  along  the 
watershed  of  the  Meuse  and  Moselle  rivers  renders  it 
accessible  to  these  two  large  tributaries  of  the  Rhine. 
This  situation  gives  railroad  connection  by  easy  grades 
with  the  Rhine  Valley  and  with  the  lowlands  of  Bel- 
gium, which,  in  turn,  have  an  elaborate  canal  system 
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FIG.    1.      IRON    CONTENT    (Fe)     OF   KNOWN    IRON-ORE    RESERVES  IN  EUROPE,  FRANCE.  AND  GERMANY.  1913 


tance  established.  Because  of  this  discovery  the  an- 
nual production  of  ore  from  the  Lorraine  field  increased 
from  less  than  2,000,000  tons  in  1869  to  nearly  50,- 
000,000  tons  in  1913. 

Germany,  ignorant  of  the  geology  of  the  minette 
ores  and  not  suspecting  their  future  utility  in  steel 
making,  failed  in  1872  to.  despoil  France  of  the  larger 
part  of  the  very  valuable  Lorraine  field   (Fig.  1).     An 


•Published  by  permission  ot  the  Director  of  the  U.  S.  Geo- 
logical Survey. 

A  more  complete  paper  by  the  writer  is  now  in  course  of 
preparation,  and  will  be  published  as  a  bulletin  of  the  U.  S. 
Geological  Survey,  "The  Iron,  Steel,  and  Associated  Industries  of 
Lorraine,  Sarre  District,  Luxemburg,  and  Belgium." 


connecting  with  tidewater  ports.  In  addition  to  its  ad- 
vantageous position  with  reference  to  relief  and  drain- 
age, the  value  of  the  Lorraine  field  is  also  greatly  en- 
hanced by  its  proximity  to  the  centers  of  population 
of  continental  Europe. 

Though  the  geographic  relations  described  in  the 
foregoing  have  greatly  facilitated  the  use  of  Lorraine 
ores,  the  decisive  factor  in  determining  their  value 
has  been  the  proximity  of  large  reserves  of  coking  coal. 
The  great  coal  belt  of  northern  Europe,  stretching 
unbroken  from  France  through  Belgium  and  into  the 
Rhineland,  and  after  a  short  gap  continuing  east 
of   the   Rhine   to   and    including   the   Westphalia   field, 
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lies  only  100  miles  north  of  the  iron  district  (Fig.  2). 
Approximately  70,000,000,000  tons  of  known  coal  re- 
serves, 60  per  cent  of  the  total  of  continental  Europe, 
are  included  in  the  fields  which  make  up  this  belt. 
These  fields  include  high-grade  coking  coal,  and  from 
this  source  has  come  the  larger  part  of  the  fuel  used 
in  reducing  the  minette  ore.  Thirty  miles  east  of  the 
iron  district  is  the  Sarre  coal  field,  with  a  coal  reserve 
of  16,500,000,000  tons.  Its  coking  coal  is,  however,  of 
an  inferior  grade  and  has  found  only  local  use  in  the 
smelting  of  the  minette  ores. 

In    addition    to    having    geographic    advantages,    the 
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occurrence  and  composition  of  the  minette  ore  itself 
has  greatly  favored  its  use.  The  regularity  of  occur- 
rence in  beds  two  to  six  meters  thick,  and  the  com- 
paratively shallow  depth  of  the  deposits,  have  favored 
cheap  mining.  In  French  Lorraine  only  about  1  per 
cent  of  the  ore  is  taken  from  open  cuts,  and  much  the 
larger  part  of  the  output  is  from  mines  200  to  245 
meters  in  depth.  The  average  cost  of  mining  in  1913 
was  about  3.80f.  per  ton. 

In  German  Lorraine  the  percentage  of  recovery  by 
different  methods  of  mining  (1913)  was  as  follows: 
Adits,  70  per  cent;  shafts,  28.5  per  cent;  open  pits, 
1.5  per  cent.  The  shafts  averaged  about  200  meters 
in  depth.  In  1910  the  average  cost  of  mining  in  Ger- 
man Lorraine  was  about  3f.  per  ton.  About  65  per 
cent  of  the  ore  mined  in  the  Luxemburg  part  of  the 
field  comes  from  open  pits  and  the  remainder  from 
shallow  underground  operations.  Here  the  cost  of 
mining  was  in  1911  about  3.08f.  per  ton.  Both  silice- 
ous and  calcareous  ores  are  found  in  the  Lorraine  field, 
and  therefore  suitable  furnace  mixtures  can  be  ob- 
tained. The  high  and  uniform  phosphorus  content  of 
the  minette  ore  makes  it  advantageous  for  the  basic 
process  of  steel  making,  with  the  valuable  byproduct  of 
fertilizer. 

The  enormous  pre-war  development  of  the  Lorraine 
iron  field  took  place  as  a  consequence  of  the  conditions 
described.  In  1918  Lorraine  supplied  34  per  cent  of 
the  total  metallic  iron  consumed  in  Europe.  Germany 
then  drew  about  53  per  cent,  France  95  per  cent,  and 
Belgium  and  Luxemburg  100  per  cent  of  their  metallic 
iron  from  this  source.  Though  the  ownership  of  the 
iron  ore  and  the  coal  used  in  its  reduction  was  distrib- 
uted among  four  countries,  trade  restrictions  did  not 
reduce  greatly  the  free  movement  of  the  raw  material. 


As  a  consequence,  iron  and  steel  industries  grew  up 
at  localities  determined  by  geographic  factors  rather 
than  by  political  boundaries.  This  is  illustrated  by 
Table  I,  showing  the  districts  of  production  and  reduc- 
tion of  Lorraine  iron  ore. 

TAHI.i:  I      I'KODrCTION  AND  SMKI.TING  OF  I.OKKAINi:  IH<iN  i  >HF. 

BV  DISTKICTS,  1913 

Metrip  Tons 

I),,tri..>.  Wl.erc  Smelted         I^.^k""',"'!"""  "^  7v™  »n''"'"' 

rrercn         J.iixem-        Oernian 

LfHTainp  burg          Lorraine           Totais 

France: 

Frenrh  Lorraine 9.516.000  375,400          517.000  I0.408,400 

Northern  and  central  France.  .  1.868,000  1,868.000 

Germany: 

Annexed  Lorraine 815,000  278,7eO     11.726,000  I2.81o.7(0 

Sarre  district      22LO0O  240.240       2.812,000  1,273,240 

Wcstrhalin  and  Rhineland 1.002,000  541,350       2,896,000  4,439,350 

Belgium    4,507,1(0  1,470.450          237.000  6,404,610 

Luxenib!:rg 1,201,350  4,424,850       2.909.000  8.535. 20O 

Great  Britain 16.000                          16,000 

Totals 19.336,510    7,331,050    21,097,000    47,764,560 

t 

Table  I  shows  that  in  1913  the  German  furnaces 
were  consuming  not  only  much  the  larger  part  of  ore 
output  from  the  Luxemburg  and  German  Lorraine 
mines,  but  also  about  2,000,000  tons  drawTi  from  French 
Lorraine.  In  fact,  the  ■  great  German  steel  industry 
was  built  up  chiefly  on  the  Lorraine  ores.  The  con- 
stantly growing  importance  of  the  minette  ores  to  Ger- 
many is  shown  in  the  accompanying  graph  (Fig.  3). 
This  clearly  indicates  that  her  increasing  consumption 
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FIG,  3,     GERMAN  IRON-ORE  CONSUMPTION  AND  IMPORTS 

of  iron  ore  has  been  drawn  chiefly  from  Lorraine,  for 
the  imports  from  Sweden  and  Spain  varied  not  greatl.v 
during  the  pre-war  decade.  Germany's  political  ma- 
neuvers of  ten  years  ago  to  gain  a  foothold  in  north 
Africa  were  only  a  partial  success  and  gave  no  assur- 
ance of  the  control  of  the  iron  ores  in  that  field. 

Measured  by  the  pre-war  boundary,  France  owned  at 
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least  60  per  cent  of  the  5,100,000,000  tons  of  known 
ore  reserves  of  the  Lorraine  iron  field  (Fig.  2).  More- 
over, all  of  the  prospective  extension  of  the  field  was 
on  the  French  side  of  the  frontier.  An  assurance  of  a 
large  tonnage  of  ore  fi'om  French  Lorraine  was  vital 
to  expansion  and  even  maintenance  of  the  German 
steel  industry.  Fully  alive  to  this,  the  German  steel 
companies  had  for  some  years  before  the  war  been 
buying  French  iron  lands.  By  1913  they  had  acquired 
between  10  and  15  per  cent  of  the  French  Lorraine 
field.  There  was,  however,  always  the  possibility  that 
France,  like  Sweden,  might  put  limitations  on  the  ex- 
port of  iron  ore.  Therefore  the  only  certain  means 
of  assuring  the  future  of  the  German  steel  industry 
was  to  obtain  national  control  of  the  French  Lorraine 
iron  field.  There  is  as  yet  no  direct  evidence  that  the 
acquisition   of  the   French   Lorraine   iron-ore   reserves 


minette    mines,    including    the    fortresses    of    Verdun    and 
Longwy,  which  are  necessary  to  their  defence. 

This  document  clearly  indicates  the  plan:  France 
was  to  be  stripped  not  only  of  her  iron  mines  but  also 
of  her  great  northern  coal  field,  which  supplied  68  per 
tent  of  her  fuel.  The  latter  clearly  reveals  the  Mach- 
iavellian purpose  of  the  war,  for  Germany  needed 
no  coal,  having  ample  reserves  in  her  own  territory. 
Therefore  the  sole  purpose  of  annexing  the  coal  field 
was  to  cripple  France's  industry  for  all  time.  It  is 
clear  also  that,  whatever  may  have  been  the  military 
advantages  of  the  capture  of  Verdun,  the  prime  motive 
was  to  master  and  hold  this  fortress  to  protect  the 
iron  mines  which  it  was  proposed  to  annex.  Again, 
the  attack  through  Belgium  may  have  been  regarded  as 
a  military  necessity  by  the  German  High  Command,  but 
back  of  this  lay  the  motive  of  despoiling  France  of  the 
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was  the  principal  purpose  of  the  war,  yet  there  is  at 
least  a  strong  suspicion  that  it  was  one  of  the  guiding 
motives.  Certain  it  is  that  the  German  ironmasters 
viewed  with  equanimity  a  war  which  they  were  assured 
would  give  them  the  complete  control  of  the  Lorraine 
field. 

Though  there  may  be  some  doubt  that  the  war  was 
started  chiefly  for  the  purpose  of  controlling  the  steel 
industry  of  Europe  by  the  acquisition  of  French  Lor- 
raine, by  1915  this  goal  was  well  defined  in  the  Ger- 
man mind.  In  May,  1915,  six  of  the  largest  national 
industrial  and  agricultural  associations  of  Germany 
addressed  a  memorial  to  the  Imperial  Chancellor,  from 
which  the  following  statements  are  extracted: 

Apart  from  the  necessary  annexation  of  the  ore  of  Briey 
(Lorraine),  any  other  territorial  conquest  of  France  would 
be  governed  by  strategical  considerations.  Besides  the  iron- 
ore  region  of  Briey,  it  would  also  be  necessary  to  acquire 
the  coal  region  in  the  departments  of  Nord  and  of  Pas  de 
Calais  (northern  France).  The  security  of  the  German 
Empire    imperatively    requires    the    possession    of    all    the 


coal   field   and   the   annexation   of    important    iron    and 
steel  plants. 

Verdun  was  held,  the  German  line  broke,  and  thus 
the  plan  for  a  complete  mastery  of  the  iron  and  steel 
industry  of  continental  Europe  failed.  Though  the 
war  was  lost,  the  fertile  German  mind  could  still  see 
the  opportunity  to  benefit  Germany's  steel  industry  by 
the  ruthless  destruction  of  the  coal,  iron,  and  steel 
plants  of  France  and  Belgium.  This  was  done  by  the 
retreating  army,  so  far  as  time  permitted.  With  char- 
acteristic German  thoroughness,  experienced  civilian 
engineers  were  consulted,  and  the  work  was  carried  on 
under  technical  supervision.  This  destruction  was 
directed  against  French  coal  mines  and  against  French 
and  Belgian  iron  and  steel  plants.  The  iron  mines 
were  left  untouched.  The  policy  was  to  destroy  the 
competitive  coal  and  iron  and  steel  plants,  but  not  to 
damage  the  iron  mines,  for  the  last  must  furnish  the 
ore  needed  by  the  Germans  in  their  own  furnaces.  They 
well   knew  that  any   damage  to  the   iron   mines  must 
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eventually  work  to  the  disadvantage  of  the  German 
steel   industry. 

It  is  estimated  that  about  70  per  cent  of  the  iron 
and  steel  plants  of  northern  France  have  been  destroyed 
and  100  per  cent  of  those  in  the  occupied  part  of 
French  Lorraine.  Belgium  has  lost  above  60  per  cent 
of  her  furnaces  and  80  per  cent  of  her  steel  plants. 
The  plants  of  German  Lorraine,  Luxemburg,  the  Sarre 
district  and  of  Westphalia  are,  of  course,  intact.  Aside 
from  the  plants  in  the  German  Republic,  the  annual 
capacity  of  the  remaining  blast  furnaces  is  about  23,- 
000,000  tons.  This  is  only  half  of  the  pre-vvfar  produc- 
tion of  the  iron  mines.  Capital  and  labor  being  avail- 
able, it  will  probably  take  about  five  years  of  construc- 


FIG.  4   (LEPT).    OWNERSHIP  OF  COAL,  FIELDS  TRIBUTARY 
TO  LORRAINE  IRON  DISTRICTS 

1919 

. Reserves   ■ 

Tons  of  Per  Cent 

Known  Coal  of    Total 
German  Republic:                                                        ,,,,.„„„„„„  ,,   , 

Westphalia 53,344,000.000  61 .6 

Westof  Rhine 10,458,000,000  12.0 

Sarry°French  Control) 16.548.000,000           19.1 

Valenciennes 3,790.000,000             4.4 

Meurthe  et  Moselle ; No  developed  tonnage 

Belgian 2,500,000,000            2.9 

Total  86,640,000,000         100.0 

FIG.  5  (RIGHT).    SOURCES  OF    COKE    USED    IN    SMELTING    AND 
REDUCING  TOTAL  LORRAINE  IRON  ORE  OUTPUT  1913,  IN- 
CLUDING IRON  ORE  FROM  FRENCH  LORRAINE, 
ANNEXED  LORRAINE  AND  LUXEMBURG 

Tons  of  Coke 
Consumed  in 

Reducing  Per  Cent 

Lorraine  Ore        of    Total 

France 2,552,800  12 

Belgium 760,000  4 

Sarfe 3,086,300  15 

Westphalia 14,310,900  69 

Total 20,7 1 0,000 

tion  to  restore  the  French  and  Belgian  plants  to  their 
pre-war  capacity,  but  even  this  restoration  will  not 
meet  the  conditions.  Some  years  before  the  war,  de- 
velopments were  begun  with  a  view  to  increasing  the 
output  of  the  French  mines  by  10,000,000  tons.  If,' 
therefore,  the  mines  are  to  be  worked  to  their  full 
capacity,  the  total  output  of  the  Lorraine  field  would 
soon  reach  60,000,000  tons. 

The  Lorraine  iron  ore,  could  it  be  utilized,  would 
make  a  quick  asset  for  impoverished  France,  and  it  is 
therefore  highly  desirable  that  the  iron  mines  be  re- 
opened. However,  this  can  be  done  only  by  shipping 
the  ore  to  the  iron  and  steel  plants  of  Westphalia.  This 
would  benefit  France  directly  and  would  help  the  whole 
civilized  world  by  reviving  industry  in  Germany. 

The  restoration  of  annexed  Lorraine  has  given 
France  control  not  only  of  48  per  cent  of  European  iron 
(Fig.  2)  reserves,  but,  under  present  conditions,  vir- 
tually a  monopoly  of  the  iron-mining  industry  of  con- 


tinental Europe.  Her  coal  output,  even  with  French 
control  of  the  Sarre  field,  will,  however,  be  far  below 
her  requirements.  France  must  therefore  continue  to 
draw  on  other  countries  for  a  considerable  part  of 
her  coal  and  coke. 

Germany,  on  the  other  hand,  with  the  loss  of  the 
Lorraine  iron  ore,  cannot  continue  to  be  a  power  in  the 
metallurgical  industry  unless  she  draws  heavily  on 
other  countries  for  iron  ore.  She  will,  however,  have  in 
her  Westphalian  field  the  largest  reserves  of  coking 
coal  of  continental  Europe.     (See  Fig.  4.) 

Belgium  has  no  iron  ore,  but  apparently  possesses 
in  her  undeveloped  Campine  field  large  reserves  of  cok- 
ing coal.  The  product  of  her  coal  mines  will  always 
find,  in  an  open  market,  a  strong  competitor  in  that 
of  Westphalia.  Westphalian  coal  and  coke  sold  at  a 
lower  price  than  that  from  the  competitive  fields.  In 
January,  1913,  the  prices  per  ton  were  as  follows :  West- 
phalian coal,  15.45f.;  coke,  21.25f.;  Sarre  coal,  16f.; 
coke,  21.85f.;  Belgian  coal,  16f.;  coke  22f.;  French 
(Valenciennes  field)  coal,  20.50f.;  coke,  26f.  These 
prices  are  at  pit's  mouth  and  oven. 

Though  the  Westphalian  field  is  more  distant  from 
the  iron  and  furnace  districts,  the  canal  system  of 
the  Rhine  valley  and  Belgium  affords  cheap  transporta- 
tion. As  a  consequence  of  these  conditions,  Westpha- 
lian coking  coal  finds  a  large  use  in  smelting  the  Lor- 
raine ores  (Fig.  5).  Of  the  coke  used  by  French  Lor- 
raine furnaces  in  1913,  for  example,  over  50  per  cent 
came  from  Westphalia.  Even  in  the  Sarre  district  it- 
self, with  its  abundance  of  local  coal,  over  25  per  cent 
of  the  coke  used  is  from  Westphalia. 

The  natural  economic  conditions  which  favor  West- 
phalia coke  have  not  been  changed  by  the  war,  and  its 
use  in  France  and  Belgium  will  therefore  be  continued 
unless  prevented  by  law.  Such  action  would  result  in 
a  higher  price  for  iron  and  steel  to  the  domestic  con- 
sumer and  would  make  it  difficult  for  France  and  Bel- 
gium to  compete  in  the  steel  market  of  the  world. 

The  accompanying  diagram  (Fig.  4)  of  the  coal  re- 
serves available  for  reduction  of  the  Lorraine  ore  in- 
dicates the  overwhelming  preponderance  of  the  West- 
phalian field.  The  tonnage  credited  to  Belgium  does 
not  include  the  undeveloped  Campine  field.  A  rough 
estimate  of  the  available  tonnage  of  coking  coal  tribu- 
tary to  the  Lorraine  field  is  given  in  Table  II. 

TABLE  II.    ESTIMATES  OF    RESERVES  OF  COKING  COAL  IN 
FIELDS  TUIBUTAKY  TO  LOKUAI.NE 

Rescrveft 
Metric  Tons 

Northern  France 1,000,000.000 

Belgian  productive  fields 1,000.000.000 

Belgian  Campine  field 4,000,000,000 

Sarre  field 4,000,000,000 

Total  France  and  Belgium 10.000.000,000 

Westphalia 35,000.000.000 

Ail  la  Chapelle,  Brugen,  and  Crefeld 1 .000,000,000 

Total 46,000,000,000 

Table  II  appears  to  show  that  there  is  ample  reserve 
of  coking  coal  in  France  and  Belgium  without  drawing 
on  Germany.  In  fact,  however,  the  Campine  Basin 
is  as  yet  unproductive,  and  its  resources  are  more  or 
less  problematical.  Again,  the  Sarre  coking  coal  is  of 
inferior  quality  and  can  compete  only  locally  with 
higher-grade  fuels.  The  total  output  of  coking  coal 
from  the  Belgian  and  French  fields  was  in  1913  about 
11,000,000  tons.  Though  it  could  probably  be  doubled 
in  five  years,  such  exploitation  would  not  be  econom- 
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ically  sound,  in  view  of  the  better  and  cheaper  coke 
that  can  be  procured  from  Westphalia. 

However  just  it  may  be  to  penalize  the  German  coal 
and  steel  industries  for  their  part  in  the  war,  this 
could  be  accomplished  only  to  the  detriment  of  the 
Allied  Powers.  The  logic  of  the  facts  above  presented 
clearly  indicates  that  the  economic  development  of  the 
Lorraine  iron  ore  demands  a  full  use  of  (1)  the  high- 
grade  coking  coal  of  Westphalia  and  (2)  of  the  iron 
and  steel  plants  of  Westphalia  and  the  Rhineland.  In 
other  words,   the  rehabilitation   of  the   iron   and  steel 


COAL-WASHING   PLANT   IN   FRENCH   COAL  FIELD   AFTER 
destruction   BT   GERMANS 

industry  of  continental  Europe  must  take  full  advan- 
tage of  the  geographic  relations  which  have  been  de- 
scribed. 


Chromite  Shipments  in  1919  reached  only  about  3,900 
tons,  of  which  1,000  tons  was  mined  in  1918,  according  to 
U.  S.  Geological  Survey.  The  shipments  from  California 
alone,  chiefly  from  five  producers,  amounted  to  nearly  2,000 
tons.  The  remainder  was  from  Oregon,  Wyoming,  and 
Maryland.  In  Oregon  more  than  600  tons  of  chromite, 
carrying  45  per  cent  of  chromic  oxide,  was  mined  in  the  last 
half  of  1919,  and  nearly  all  of  it  was  sold,  some  to  con- 
sumers as  far  east  as  the  Great  Plains.  In  California  the 
Placer  Chrome  Co.  moved  its  mill  to  the  mine  and  continued 
concentration  in  1919  in  the  hope  of  maintaining  the 
industry. 


Powder  Allowances  in  Mining 

By  G.  L.  Schmutz 

Written  exclusively  for  Engineering  and  Mining  Journal 

AT  A  MINE  in  Mexico  where  the  labor  for  stoping- 
L  and  development  was  paid  on  a  contract  basis,  but 
where  the  powder  was  furnished  by  the  company,  it  was 
found  that  an  excessive  amount  of  powder  was  being 
used,  and  that  a  large  proportion  could  be  saved.  With 
this  in  view,  it  was  decided  to  determine  the  average 
amounts  of  powder  used  in  various  kinds  of  work.  It 
was  assumed  that  a  certain  fraction  of  these  amounts 
would  suffice  for  the  work.  The  contractor  was  allowed 
an  additional  price  per  unit  (foot  of  advance  or  ton  of 
ore  broken),  represented  by  the  new  powder  allowance- 
in  money.  The  amount  of  powder  allowed  contractors,, 
under  the  system,  is  shown  in  Table  I. 

TABLE  1.     POWDER  ALLOWANCES  IN  STOPING  AND  DEVELOPMENT' 

Stoping 
Cut  and  fill  by  machine 

.—Lb.  Powder  per  Ton—  . — Lb.  Powder  Per  Ton ■ 

Min.        Aver.        Max.  Min.  Aver.  Max. 

Silling 0.4          0.5          06  0  84           1.05  1.30' 

Stoping 0.2          0.3          05  0.42  0.63  1.26 

Square  Set  by  Machine 

Stoping 0  20         0  25         0.50  0.42  0.52  1.05 

Set— I6.5T 3,00         4.10         8  00  6.30  8.61  16.80 

Top-Slice  by  Machine 

Stoping 0.10        0.30        0.50  0.21  0.63  I   05 

Development 
Drives 

^Lbs.  Powder  per  Ft.^  ^ No.  Sticks  Powder ■ 

Min.        Aver.        Max.  Min.  Aver.  Max. 

Hand 3.0          4.5          7.0  10  5           15.75  24.5 

Machine 5.0          8.0         14.0  10.5           16.80  29.4 

Winzes 

Hand 3.0          4.5           7.0  6.3           15.75  24.5 

.Machine 3.0           5.5           8.0  10.5            11.55  16.8 

Station 5.0          7.4         12  0  .51           15.54  25.2- 

Raises 

Hand 3.0          4  5           7.0  10  5           15.75  24.5 

Machine 3.0          5.5           9.0  6  30         11   55  18.9 

Allowances  were  made  according  to  the  schedule  in 
Table  I  for  a  period  of  three  months,  at  the  end  of 
which  time  the  average  powder  consumption  for  the 
period  was  calculated. 

The  new  averages  compared  with  the  old  are  shown^ 
in  Table  II. 

TABLE   II.     POWDER  ALLOWANCES 
Stoping 
Average  Lb.  Powder  Used  per  Ton  of  Ore  Broken,  Including  Waste 
Cut  and  Fill  Sills   Cut  and  Fill  Stopes        Square  Sets  Top  Slice 

Old  Av.    NewAv.    OldAv.    New  .\v.    Old  Av.    " 

0.744        0.493         0.494        0.310        0.387 
Development 
Average  Lb.  Powder   Used  per  Foot  of  Advance 


New  Av.    Old  Av.     New  Av. 
0.275        0.440        0.205 


-  Drives  - 


■  Winzes  - 


-Hand — -  Machine  —        Hand Machine  

Old  Av.    New  Av.    Old  Av.    New  Av.    Old  Av.    New  Av.  Old  Av.     New  Av. 

5.77  3.61  9.33  7.39  5.73  2.92  5.80  

■ Raises     

5.24          3.02  6.79            5.08 
Feet  of  advance  used  in  the  calculation  of  new  averages: 

Hand  drives,  2, 1 00                     Hand  winzes,  138  Hand  raises,        33 

Mach.  drives,  1,448                     Mach.  winzes,  ...  Mach.  raises  1,518 

The  rock  encountered  in  this  particular  mine  was 
principally  andesite  and  latite  breccia,  approximately 
equally  divided.  In  addition,  there  was  a  small  amount 
of  monzonite.  The  andesite  and  monzonite  were  both 
favorable  to  good  drilling  and  breaking,  but  the  latite 
was  quite  hard.  The  explosive  used  in  the  work  would 
average  35  per  cent  gelatin  dynamite.  The  holes  were 
not  stemmed.  Undoubtedly,  tamping  would  have  greatly 
increased  the  efficiency  of  the  explosive,  thereby  making 
it  possible  to  perform  the  same  amount  of  work  witb 
less  powder. 
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Reverberatory  Copper  Smelting  in  Arizona 

Furnaces  No  Longer  Made  With  Sloping  Arches — Large  Uptakes  and  Flues  Have  Proved 

Their  Value — Continuous  Skimming  Becoming  More  Popular — 

Much  Attention  Paid  to  Heat  Conservation 


By  Charles  F.  Mason 

\\'ritten    exclusively    for    Enoineei-inff   and   Mining   Journal 


THE  world  knows  the  tremendous  rate  at  which 
the  United  States  was  turning  out  war  mate- 
rial when  the  signing  of  the  armistice  brought 
cessation  of  hostilities  over  a  year  ago.  The  state 
of  Arizona  produced  a  large  share  of  the  copper 
which  went  to  help  defeat  the  Central  Powers  of 
Europe,  and  the  close  of  the  year  1918  saw  her 
copper  smelters  still  operating  at  nearly  full  capacity. 
The  end  of  1919,  however,  found  the  copper  produc- 
tion of  the  Arizona  field  considerably  curtailed. 

On  a  recent  visit  to  all  of  the  Arizona  smelters, 
I  saw  only  one  blast  furnace  in  operation,  and  that 
was  at  a  plant  in  which  there  were  no  reverbera- 
tories.  Not  many  years  ago  it  was  generally  thought 
that  the  reverberatory  could  not  compete  with  the 
blast  furnace,  either  as  to  economy  or  efficiency,  but 
the  reverse  is  now  true.     At  one  plant  it  was  stated 
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DESIGNS  OF  REVERBERATORY  ARCHES  AND  FLUES 

that  one  standard  reverberatory  furnace  (19  x  100), 
after  being  slightly  remodeled,  is  now  capable  of 
smelting,  in  addition  to  its  own  former  tonnage,  a 
tonnage  equal  to  that  which  was  formerly  smelted 
at  greater  expense  in  a  blast  furnace. 

In  view  of  the  practical  abandonment  of  blast- 
furnace operation  in  Arizona,  this  article  will  deal 
only  with  the  developments  in  reverberatory  practice 
which  have  brought  it  to  its  present  effectiveness. 

Economies  Effected  in  Fuel  Consumption 

The  largest  item  of  expense  in  a  copper  smelter 
is,  of  course,  fuel.  Under  this  heading  we  generally 
look  first  for  economies,  and  recently  many  have  been 
made  so  that  whereas  a  crude-oil  consumption  of  0.75 
to  0.95,  or  even  1  bbl.,  of  oil  per  ton  of  charge  smelted 
was  not  uncommon  during  the  war,  nowadays  it  sel- 
dom exceeds  0.70  bbl.  It  would  not  be  fair  to  blame 
the  smelterman  for  this  apparent  waste  of  fuel  dur- 
ing war  time — he  was  doing  his  bit  by  forcing  his 
furnaces  to  their  utmost  capacity,  and  was  generally 
handicapped  by  an  acute  shortage  of  skilled  labor. 

Pulverized  coal  as  a  copper  reverberatory  fuel  has 
made  its  appearance  in  the  Arizona  field  and  has 
come  to  stay,  although  the  nearest  coal  fields  are  in 
northern  New  Mexico,  and  only  the  most  favorably 
situated  smelters  can  cut  down  their  fuel  bills  by 
using  coal,  even  in  its  most  economical  and  efficient 
form.     At  one  smelter  where  a  very  poor  grade   of 


New  Mexico  slack  coal  was  used,  a  powdered-coal 
consumption  of  520  lb.  per  ton  of  charge  smelted 
was  obtained,  and  at  another  plant  using  a  better 
grade  of  coal  from  the  same  field  the  consumption 
was  380  to  400  lb.  per  ton  smelted.  It  is  interesting 
to  note  in  passing  that  pulverized  coal  is  now  being 
used  successfully  in  all  processes  in  the  production  of 
copper,  from  roasting  ore  to  refining  the  metal. 

"Straight-Line"  Reverberatory   Arch   Popular 

The  tendency  in  reverberatory  furnace  design,  which 
is  largely  responsible  for  the  present-day  high  tonnage 
and  fuel  economy,  is  toward  "straight-line"  arches, 
as  shown  in  Fig.  2,  in  place  of  the  old-style  sloping 
or  "verb"  arch,  as  showTi  in  Fig.  1.  The  idea  that 
the ,  "verb"  would  retain  more  heat  in  the  furnace 
than  a  straight  arch,  and  also  concentrate  the  heat 
on  the  bath  at  the  skim-door,  seems  to  have  been 
discai-ded  almost  entirely.  Some  designers  have  even 
given  the  reverberatory  arch  a  slight  rise  toward  each 
end,  as  shown  in  Fig.  3,  and  these  furnaces  are  said 
to  be  doing  good  work. 

Larger  uptakes  and  flues  seem  to  be  a  logical  devel- 
opment of  the  straight-line  idea,  and  have  proved 
beneficial  wherever  tried.  Short  flues  of  large  cross- 
sectional  area  are  essential  to  efficient  recovery-  of 
waste  heat,  also,  as  will  be  shown  later.  There 
appears  to  be  no  good  reason  for  building  reverbera- 
tory furnaces  any  longer  than  those  made  at  present, 
although  extra  width  has  been  found  advantageous 
especially  in  the  case  of  a  finely  ground  charge  which 
has  a  low  angle  of  repose  and  will  not  stand  up 
against  the  side  walls  of  the  furnace,  when  side-charged. 
Extra  long  furnaces  which  have  been  built  in  other 
places  do  not  show  any  marked  economies,  and  are 
not  so  easily  handled  on  reduced  capacity.  At  one 
Arizona  smelter,  noted  for  its  progressiveness,  the  90-ft. 
furnace  is  still  the  standard,  and  is  doing  good  work. 

Side-Charging  Efficacious 

Side-charging  has  well  proved  its  worth,  and  is 
practically  standard  practice  in  Arizona.  There  appears 
tc  be  no  unanimity  of  opinion,  however,  as  to  how 
far  the  charge  should  be  dropped  from  the  back,  or 
burner,  end  of  the  furnace.  At  one  plant  only  22  ft. 
of  the  furnace  is  charged,  and  ever>'  effort  is  made 
to  maintain  a  "blow-pipe"  flame  within  that  space, 
though  other  operators  prefer  to  charge  as  far  toward 
the  front  end  of  the  furnace  as  possible  without 
increasing  the  .slag  loss — a  point  usually  determined 
by  experiment.  In  the  latter  case,  a  correspondingly 
longer  flame   is  generally  maintained. 

Drag  conveyors,  inclosed  in  dust-tight  housings  for 
conveying  the  charge  from  the  point  of  discharge  from 
the  cars  to  the  proper  charge  holes,  have  proved  their 
efficiency  and  economy  when  applied  to  the  side-charging 
system,  especially  in  smelters  where  a  high-grade  con- 
centrate is  handled,  with  a  proportionately   large  loss 
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in  case  of  excessive  dusting.  The  only  objection  to 
those  now  in  use  is  that  they  radiate  considerable  heat 
from  the  charge  while  on  its  way  to  the  charge  holes 
in  the  furnace. 

I  have  long  been  an  enthusiastic  advocate  of  the 
continuous  skim — perhaps  it  would  be  more  correctly 
named  the  continuous  slag  tap — and  am  pleased  to 
note  that  it  is  coming  into  more  general  use,  or  a 
modification  of  it  kt  least.  The  old  practice  of  open- 
ing up  a  2-  or  3-sq.ft.  door  and  running  off  fiO  or  80 
tons  of  slag  in  a  very  few  minutes  is  no  longer  seen 
in  the  Arizona  district.  Even  where  no  attempt  is 
made  to  allow  the  slag  to  run  continuously,  care  i.'' 
now  taken  to  hold  it  to  a  small  stream  and  to  allow 
none  of  the  top  "blanket"  to  escape.  Some  operators 
maintain  as  nearly  as  possible  a  continuous  flow  of 
slag  from  immediately  under  this  blanket.  At  one 
plant,  where  high-grade  concentrates  are  smelted, 
and  the  slag  blanket  contains  correspondingly  high 
values,  it  is  the  practice  to  throw  finely  ground  lime 
on  top  of  the  blanket  in  the  front  of  the  furnace  and 
then  agitate  the  whole  bath  violently  by  means  of  air 
jets  in  order  to  flux  the  blanket  before  skimming. 
At  another  smelter  a  forehearth.  or  settler,  is  being 
built,  into  which  it  is  intended  to  run  all  the  slag 
from  one  reverberatory  furnace  continuously  and  there 
superheat  and  clean  it  with  sulphide.  It  will  be  inter- 
esting to  learn  whether  the  metal  thus  recovered  will 
pay  for  the  fuel  for  superheating. 

Utility  of  the  Steam  Boiler  in  Heat  Conservation 

Apparently  it  is  not  yet  realized  by  many  copper 
smeltennen  that  the  steam  boiler  is  the  most  efficient 
agent  for  the  recoverj'  of  waste  heat  that  we  have 
today.  Figures  show  that  if  the  waste  heat  from  a 
copper  reverberatory  were  used  for  preheating  the 
air  for  combustion,  a  considerable  economy  would  be 
effected.  But  from  openhearth  steel  furnace  practice 
we  learn  that  the  regenerative  system  will  cool  the 
gases  only  to  800  deg.  F.  or  900  deg.  F.,  whereas  a 
well-designed  boiler  will  take  heat  from  the  same  gases 
down  to  a  temperature  of  450  deg.  F.  or  even  400  deg. 
F.  All  Arizona  copper  smelters  are  equipped  with 
waste-heat  boilers,  but  many  of  them  leave  much  to  be 
desired   from   the    standpoint    of   efficiency. 

The  fault  lies,  in  most  cases,  in  the  use  of  long 
connecting  flues  of  small  cross-sectional  area,  which 
allow  (compel  is  a  better  word  in  this  case)  excessive 
radiation  of  heat  from  the  furnace  gases  before  they 
enter  the  boiler.  Fig.  4  is  a  sketch  of  an  excellent 
example  of  waste-heat  boiler  setting.  It  is  in  use  on 
an  Arizona  copper  reverberatory  furnace  fired  with 
powdered  coal,  and  has  been  evaporating  water  at  the 
rate  of  4.7  lb.  per  lb.  of  coal  fired  at  the  burners, 
for  several  months.  It  will  be  noted  that  provision 
has  been  made  for  cleaning  out  the  coal  ash  deposited 
in  the  boiler,  and  it  is  stated  that  after  several  months' 
continuous  run  no  accumulation  of  ash  has  taken  place. 
Dust  is  blown  off  of  the  boiler  tubes  with  an  air 
jet  whenever  the  draft  decreases  beyond  a  given  point. 

The  year  1919  witnessed  a  number  of  changes  in 
copper-smelting  practice  in  Arizona,  and  it  is  probable 
that  this  year  will  see  many  more.  It  would  be  a 
risky  undertaking  to  prophesy  what  new  "wrinkles" 
will  develop  during  1920,  but  from  the  present  outlook 
it  seems  safe  to  state  that  the  most  rigid  economy 
in  all  departments  of  the  copper  industry  will  be 
in  order. 


Protection  of  Motors  in  Mills 

Motors  direct-connected  or  geared  to  pumps  in 
cyanide  mills  must  frequently  be  installed  in  pits  and 
other  places  where  they  will  be  exposed  to  the  splashing 
of  slime  or  solutions.  Without  some  protection  they 
quickly  become  covered  with  muck,  or  else  the  solutions 
get  into  the  windings.     This  interferes  with  the  me- 


PROTECTIVE   HOOD   FOR   MOTOR 

chanical  and  electrical  condition  of  the  motor  and  also 
makes  it  unsightly  in  appearance.  At  the  mill  of  the 
Tonopah  Extension  Mining  Co.,  in  Tonopah,  Nev.,  the 
motors  are  protected  by  a  light  wooden  housing  which 
can  be  readily  lifted  out  of  the  way  for  inspection  or 
cleaning.  As  will  be  noted  from  the  accompanying 
photograph,  the  top  of  the  box  is  a  curved  plate  of 
corrugated  iron. 


Storage    of   Gasoline    at  Mine  Surface  Plants 
By  Douglas  Lay 

Most  mines  use  gasoline  for  some  purpose,  and  its 
storage  is  important.  If  it  is  desired  to  keep  it  under 
lock  and  key,  the  building  should  be  placed  in  as  iso- 
lated a  site  as  conditions  permit  and  be  constructed 
with  both  sides  and  door  of  coarse-mesh  heavy  net- 
ting, so  that  there  will  be  at  all  times  abundant  cir- 
culation of  air.  It  is  inadvisable  to  store  cases  of 
gasoline  in  a  closed  building,  because  if  a  fire  does 
spread  to  the  building,  an  explosive  mixture  of  gaso- 
line vapor  and  air  is  almost  certain  to  form. 

If  it  is  unnecessary  to  keep  gasoline  under  lock  and 
key.  the  best  method  of  storage  is  to  throw  a  sheet 
of  tarpaulin  over  the  cases  or  drums  piled  alongside 
the  trail  or  wagon  road,  at  some  convenient  point. 
The  best  way  to  cope  with  a  gasoline  fire  is  to  throw 
snow,  not  water,  over  it  in  winter,  or  earth  or  sand 
in  summer.  Both  can  be  thrown  from  a  distance,  if 
necessarv. 


Revue    pratique   des    Industries    metallurglques.    (Paris), 

No.  155,  points  out  that  it  is  very  dangerous  to  bring  a 
greasy  substance  in  contact  with  oxygen  under  pressure. 
Consequently  one  must  i-efrain  from  introducing  grease  or 
oil  into  the  valves  of  oxygen  cylinders,  the  screw-threads 
of  the  valves,  the  regulating  cocks,  or  the  oxygen  conduits 
to  the  burners. 
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Increasing    Iron-Ore   Produc- 
tion on  the  Mesabi  Range 

By  R.  S.  Botsford 

Written   exclusively    for   Engineering   and  Mining  Journal 

THE  largest  operator  on  the  Mesabi  Range  is  the 
Oliver  Iron  Mining  Co.,  the  iron-mining  subsidiary 
of  the  United  States  Steel  Corporation.  The  biggest 
open  pit  in  the  district,  in  fact  the  largest  artificial  hole 
in  the  world,  is  the  Hull-Rust  mine,  which  is  one  mile 
across,  one  and  one-half  miles  long  and  185  ft.  deep. 
Together  with  the  adjoining  Mahoning  and  Scranton 
pits,  the  entire  excavation  is  about  four  miles  long. 

Within  the  boundaries  of  each  property  the  overbur- 
den is  removed  by  successive  steam-shovel  cuts,  loaded 
into  automatic  self -dumping  cars,  and  hauled  to  suitably 
located  dumps.  Other  shovels  working  in  ore  load 
into  fifty-ton  cars  which  are  made  up  into  trains  and 
hauled  to  the  docks  at  Duluth.     The  pits  are  well  sur- 


LOADIXG   ORE   IX  THE   Hri>I.-RUST   PIT 

veyed  and  sampled,  and  the  samples  assayed,  the  results 
serving  as  "a  guide  for  the  selection  of  ore  necessai-y 
to  maintain  the  grade  required  at  the  furnaces,  and  also 
to  some  extent  to  determine  the  positions  of  the  shovels 
in  the  pit. 

An  important  consideration  in  open-pit  haulage  is 
that  of  track  grades,  and  it  has  been  found  that  2^  per 
cent  is  the  most  suitable.  A  steeper  grade  greatly 
reduces  the  number  of  cars  which  can  be  hauled  by 
the  locomotives,  and  a  lesser  one  requires  a  longer  dis- 
tance haulage.     In  either  case  more  trains  are  required. 

Within  the  last  four  years  large  350-ton  revolving 
shovels,  of  the  type  similar  to  those  first  used  at  Dan- 
ville, 111.,  and  elsewhere  for  stripping  coal,  have  come 
into  extensive  use  in  stripping  overburden  on  the 
Mesabi.  In  addition  to  being  the  largest  and  most 
powerful  shovel  built,  the  machine  will  strip  100  ft. 
in  one  operation  and  load  into  cars  42  ft.  above  the 
working  level.  However,  35  ft.  is  a  more  suitable 
height  at  which  to  load,  and  this  allows  more  latitude 
in  operation. 

The  standard  115-ton  shovel,  which  is  still  used  at 
Mesabi  Range  open  pits,  loads  into  cars  placed  on  a 
track  alongside,  and  such  an  arrangement  is  of  great 
advantage  in  saving  35  or  40  ft.  of  vertical  lift  which 
had  to  be  taken  care  of  by  the  locomotives.  Fewer 
trains  are  required  and  less  track. 

With  the  first  cut  made  at  a  depth  of  between  35  and 
40  ft.,  material  moved  by  the  big  shovel  is  delivered  on 
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the  surface,  thereby  eliminating  the  grade  and  permit- 
ting more  cars  on  the  train.  Loading  takes  place  on 
l)Oth  sides  of  the  cut,  so  that  the  shovel  is  occupied 
practically  all  of  the  time,  or  about  nine  out  of  the  ten 
hours.  As  an  example  of  the  progress  that  was  made 
under  these  conditions,  a  local  contractor,  using  16-yd. 
air-dump  cars,  loaded  317  cars  on  the  day  shift  and 
;^18  at  nighi.  Although  better  work  is  usually  done  in 
the  daytime,  most  of  the  repairs  are  made  by  daylight, 
also  moving  the  track  and  spreading  on  the  dump, 
whereas  at  night  there  are  fewer  delays. 

The  use  of  the  larger  type  shovel  has  permitted  the 
ilevelop'ment  of  a  special  cut  or  section  which  materially 
modifies    the    working    conditions.      Arrangements    are 
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made  for  loading  on  both  sides  of  the  cut,  from  35  to 
40  ft.  above  the  working  floor,  over  100  ft.  wide  at 
the  bottom  at  grade,  and  exceeding  160  ft.  at  the  top. 
Although  the  shovel  will  deliver  into  cars  and  reach  200 
ft.  from  track  to  track,  it  is  well  to  have  about  10  ft. 
excess  reach,  .so  that  any  spill  on  the  track  can  be 
removed  by  the  shovel  dipper.  The  next  cut  is  taken 
parallel  to  the  first,  but  leaves  one  loading  track  in  a 
position  between  the  two  cuts.  The  new  cut  has  two 
loading  tracks,  one  on  each  side  as  before.  WTien  load- 
ing at  a  lower  level  the  shovel  is  placed  between  two 
of  the  upper  cuts,  with  a  loading  track  on  either  side, 
where  the  shovel  has  previously  been  working,  now 
taking  in  the  remaining  ground  right  up  to  the  surface 
and  loading  onto  the  tracks  35  ft.  from  the  surface, 
whence  it  is  hauled  out  on  a  2}  per  cent  grade. 

In  some  instances,  under  favorable  circumstances, 
one  cut  taken  with  the  large  shovel  corresponds  to  ten 
cuts  with  the  standard  110-ton  shovel,  and  the  economy 
in  shifting  track  and  moving  up  once  instead  of  ten 
times,  and  elimination  of  grade  due  to  loading  35  ft. 
higher  than  otherwise,  is  considerable. 


Rock  Drifting  at  the  Barnes - 
Hecker  Mine 

ONE  of  the  most  interesting  developments  in  under- 
ground mining  during  the  last  few  years  has  been 
the  progress  in  the  use  of  underground  loading  ma- 
chines. Following  the  effort  to  improve,  in  every  possi- 
ble way,  the  mechanical  methods  of  hoisting,  pump- 
ing, and  other  operations  associated  with  mining  which 
require  strictly  a  mechanical  application,  engineers 
have  come  to  appreciate  that  more  attention  must  be 
paid  to  that  branch  of  work  which  is  dependent  on 
manual  labor;  that  with  rising  costs  and  a  scarcity 
of  labor,  some  adjustments  must  be  made  to  show  a 
balance  on  the  proper  side  of  the  cost  sheet  when  the 
season's  operations  are  finished. 

During  the  month  of  January,  1920,  excellent  prog- 
ress was  made  in  driving  a  rock  drift  at  the  Barnes- 
Hecker  mine  of  the  Cleveland-Cliffs  Iron  Co.,  near 
Lshpeming,  Mich.,  the  advance  made  in  this  work  best- 
ing all  pi'evious  records  established  in  tunneling  in  the 
Lake  Superior  districts.  Of  particular  interest  is  the 
fact  that  an  underground  loading  machine  was  used. 

The  advance  made  on  an  8  ft.  x  10  ft.  haulage  drift 
through  slate  was  511  ft.  in  474  hours,  the  work  being 
done  under  the  direction  of  Captain  Tippett  and  the 
supervision  of  John  M.  Bush,  superintendent.  At  the 
beginning  of  the  shift,  the  miners  (four  men)  mounted 
two  No.  248  Ingersoll  drills  on  a  bar  above  the  dirt- 
pile.  One  and  one-eighth-inch  round  drill  steel  was 
used.  With  the  above  set-up  the  top  half  of  the  head- 
ing, consisting  of  fourteen  six-foot  holes,  was  drilled. 
Before  the  miners  had  finished  drilling  this  portion 
of  the  heading  the  dirt  was  all  removed,  so  that  no 
delay  was  caused  in  drilling  operations  or  in  subse- 
quent mounting  of  the  drills  for  %he  three  bottom 
holes,  which  were  also  six  feet  deep.  Two  cuts  were 
drilled,  blasted,  and  shoveled  during  each  shift.  Ex- 
plosives used  consisted  of  Astra  60  per  cent  Keystone 
Standard  gelatin.  Lion  No.  6  caps,  and  Eagle  River 
fuse,  the  powder  amounting  to  12,500  lb.,  or  an  average 
of  24.46  lb.  per  foot  of  drift  and  2.47  lb.  per  ton  of 
rock,  figured  at  15  cu.ft.  per  ton. 

The   shoveling   crew   consisted   of   one    operator   for 


the  Armstrong  Shuveloder  and  two  trammers.  The 
trammers  pushed  the  loaded  car  to  a  motor,  approxi- 
mately 150  ft.,  and  returned  with  an  empty  car.  Rock 
handling  totaled  1,261  cars  of  65  cu.ft.  capacity,  and 
total  shoveling  time  was  257  hours,  the  latter  repre- 
senting the  periods  spent  by  the  crew  from  the  be- 
ginning of  shoveling  until  all  the  rock  in  the  cut  had 
been  loaded,  and  therefore  includes  the  time  consumed 
in  tramming  to  motor,  moving  up,  and  laying  sections 
of  track. 

[On  the  same  basis  of  calculation  as  used  in  the 
article  which  follows  on  this  page  drifting  at  the 
Barnes-Hecker  mine  shows  that  98.56  cu.ft.  per  man 
per  shift  was  removed. — EDITOR.] 


Drifting  in  Magnetite  Iron  Mines 
At  Mineville,  N.  Y. 

Written  exclusively  for  Engineering  and  Mining  Journal 

THE  deposits  of  magnetite  iron  ore  in  the  Mine- 
ville district  are  inclined,  dipping  toward  the  west, 
and  are  much  faulted.  The  ore  is  mined  by  sinking 
slopes  between  the  faults,  with  a  stoi-age  bin  or  pocket 
built  in  the  rock  at  the  head  of  each  slope.  The  storage 
bins  are  connected  to  the  main  haulage  slope  by  an  elec- 
tric haulage  system.  This  haulage  system  is  generally 
installed  in  a  rock  drift  driven  in  the  foot  wall  of 
the  orebody,  and  necessitates  much  drifting. 

Recently,  a  7-ft.  x  12-ft.  drift  was  driven  through 
hard  gneiss  rock  in  the  Harmony  mine  of  the  Wither- 
bee,  Sherman  &  Co.  property  at  Mineville,  from  the 
main  orebody  through  the  foot  wall  to  connect  to  a 
storage  bin,  and  the  record  compares  most  favorably 
with  results  obtained  in  the  Michigan  iron  country.' 

The  distance  of  213  ft.  was  advanced  in  thirty-six 
eight-hour  shifts,  with  five  men,  two  machine  men,  and 

COMPARATIVE   RESULTS   OF    DRIFTING 

lshpeming,  Mich.,  and  Mineville,  N.  Y. 

Holmes  Mine,  Harmony 

Isphemiug,  New  Bed  Pocket 

Mich.  Drift  Drift 

Size  of  drift 8  ft.  x    8  ft.        7  ff.  x  II  ft.        7  ft'  x  12  ft. 

Holes  drilled  per  round 1 7  to  19  30  26 

Number  of  ft.  drilled  per  round   .               100  270  234 

Number  men  per  shift 10  5  5 

Advance  of  heading  per  shift.. .  .                  9  ft.  5  ft.  5.92  ft. 
.Advance  of  heading  per  man  per 

month 24  2  ft.  27  ft.  31.93  ft. 

Cu.ft.  rock  removed  per  man  per 

shift 57.4  77  99  46 

three  men  mucking  and  tramming.  No.  248  Ingersoll- 
Leyner  drills  with  li-in.  round  hollow  drill  steel  with 
crossbits  and  i-in.  change  were  used.  The  gage  of 
the  starter  bit  is  21  in.,  four  changes  were  made,  and 
the  holes  drilled  according  to  the  V-type  cut  system. 
Time  fuses.  No.  8  caps,  and  Du  Pont  gelatin  were  utilized 
in  blasting.  The  two  machine  men  drilled,  loaded,  and 
fired  twenty-six  9-ft.  holes  per  shift,  which  is  234  ft. 
of  drilling  per  round.  The  muckers  loaded  the  dirt  in 
lA-ton  cars  and  pushed  same  to  the  main  slope. 

A  7  ft.  X  11  ft.  drift  at  the  New  Bed  mine  was 
advanced  5.001  ft.  per  eight-hour  shift,  or  135  ft.  per 
month  of  twenty-seven  days  on  one  shift  per  day.  The 
material  was  hard  granitic  gneiss,  and  the  drifting  was 
done  by  five  men  per  shift.  Two  machine  men  drilled, 
loaded,  and  blasted  thirty  9-ft.  holes  per  shift,  and 
three  muckers  and  trammers  cleaned  the  dirt.  This 
gives  the  advance  per  man  per  month  in  the  New  Bed 
mine  of  twenty-seven  ft.  and  a  removal  of  385  cu.  ft. 
of  rock  per  shift,  or  an  average  of  77  cu.ft.  of  rock 
per  man  per  shift. 

'"Breaking  the  Michigan  Record  in  Tunnel  Driving,"  Engineer- 
ing and   Mining  Journal,  March   20,  1919. 
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Mining  Engineers  of  Note 
Benedict  Crowell 


By  Paul  Wooton 

Written  exclusively  for  Engineering  and  Jtining  Journal 

BENEDICT  CROWELL  began  his  career  as  a 
mining  engineer  with  the  idea  that  it  would  be 
all-inclusive,  like  that  of  a  general  practitioner  in 
the  medical  profession.  He  had  not  done  a  great  deal 
of  work,  however,  before  he  began  to  realize  the  need 
for    specialization,    and 


then  he  had  an  experi 
ence  which  was  his  rubi- 
con  so  far  as  any  return 
to  general  practice  was 
concerned.  Fully  con- 
vinced that  he  was  a  real 
expert,  young  Crowell 
undertook  to  examine 
and  report  on  a  large 
placer  proposition  in 
northern  California.  He 
assumed  the  work  with- 
out the  slightest  uncer- 
tainty as  to  his  ability 
to  handle  it.  To  deter- 
mine the  value  of  the 
property  he  did  exten- 
sive prospecting.  Nu- 
merous shafts  were  sunk, 
some  of  them  as  deep  as 
200  ft.  As  the  material 
examined  had  to  be  han- 
dled with  rockers,  the 
opportunities  for  salting 
were  particularly  good. 
Some  of  the  numerous 
workmen  engaged  took 
full  advantage  of  them, 
and  the  salting  process 
was  carried  out  in  a 
highly  successful  man- 
ner. Thus  a  winter  filled 
with  hardship,  a  large 
expenditure  of  money, 
and  much  labor  on  the 
part  of  the  engineer  failed  to  result  in  that  degree  of 
success  that  had  been  so  confidently  expected.  Follow- 
ing that  experience,  Mr.  Crowell  became  a  firm  believer 
in  specialization,  and  since  has  devoted  his  professional 
attention  to  iron  and  manganese. 

As  First  Assistant  Secretary  of  War,  Benedict 
Crowell  was  intrusted  with  the  responsibility  for  the 
munitions  program  during  the  war,  and  as  director  of 
munitions  was  given  the  necessary  power  to  see  that 
the  munitions  required  for  military  operations  were 
procured  and  furnished  to  the  army  in  the  field.  Se- 
lected to  this  job  because  of  his  capacity  for  work  and 
a  record  for  securing  results,  Crowell  immediately  put 
several  original  ideas  into  effect  and  disentangled  his 
department  from  unnecessary  red  tape. 

It  is  the  intention  of  Mr.  Crowell  to  get  back  into 
the  practice  of  his  profession  at  the  earliest  possible 
time.  He  is  convinced  that  no  industry  has  a  future 
so  roseate  as  that  of  mining.    He  believes  that  the  war 


has   brought   home   to   us   more   than   ever   before   the 
value  of  our  great  asset  in  the  way  of  minerals. 

That  we  have  no  conception  at  this  time  of  the  ex- 
tent to  which  our  mineral  development  will  go  is 
illustrated  by  Mr.  Crowell  by  his  own  experience  in 

having  prospected,  along 


with  thousands  of  others, 
time  and  time  again 
over  that  portion  of  Ne- 
vada and  the  adjoining 
successful  camps  which 
later  developed  gold 
fields.  As  clews  to  min- 
eral deposits  generally 
are  few,  and  frequently 
do  not  exist  at  all,  Mr. 
Crowell  anticipates  that 
many  a  mine  in  the  fu- 
ture will  be  opened  on 
ground  not  suspected  of 
being  valuable  today.  In 
addition,  Mr.  Crowell 
cites  the  development  of 
the  magnesite  industry 
in  the  United  States  as 
an  indication  of  another 
class  of  development 
which  will  be  repeated 
many  times  as  a  result  of 
the  changing  of  world 
conditions.  Men  in  the 
mining  industry,  he  as- 
serts, are  becoming  addi- 
tionally enterprising  and 
additionally  skilled.  Just 
as  the  necessity  occa- 
sioned by  the  war 
brought  about  the  devel- 
opment of  a  domestic 
magnesite  industry,  the 
necessities  of  our  en- 
larged commercial  importance  will  bring  forth  new 
triumphs.  It  would  not  surprise  the  Assistant  Secre- 
tary of  War  if  even  so  diflScult  a  problem  as  that  pre- 
sented in  the  effort  to  secure  domestic  production  of 
tin  .should  be  solved  by-  America's  mining  genius. 

After  graduating  from  Sheffield  Scientific  School, 
Yale  University,  in  1801,  Mr.  Crowell  first  went  to  work 
as  assistant  chemist  in  the  Otis  Steel  Works,  Cleveland, 
Ohio,  occupying  various  positions  in  this  company  until 
1895,  when  he  organized  the  specializing  firm  of  Crowell 
&  Murray. 

The  firm  has  always  specialized  in  Lake  Superior 
iron  ores,  and  Mr.  Cowell  has  personally  examined  and 
assisted  in  the  development  of  many  of  the  large  prop- 
erties in  this  district.  In  addition,  he  has  also  examined 
most  of  the  large  iron  and  manganese  deposits  in  North 
and  South  America.  At  present  Mr.  Crowell  is  presi- 
dent of  the  Rosiclaire  Fluorspar  &  Lead  Mining  Co.,  the 
largest  producer  of  fluorspar  in  the  world. 
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Consultation 


Kinds  of  Iron  Ore 

"What  are  the  varieties  of  iron  ore  and  in  what  propor- 
tions are  the  respective  kinds  mined?" 

There  is  an  interesting  compilation  of  the  various 
kinds  of  iron  ore  produced  in  the  United  States,  together 
with  the  respective  quantities  of  each  Icind,  in  Mineral 
nesourccx  of  the  United  States,  1918,  Part  I,  pp.  527-584. 
The  table  begins  with  the  year  1880,  in  which  period 
there  were  produced  2,243,993  tons  of  hematite,  2.134,- 
276  tons  of  magnetite,  and  823,471  tons  of  carbonate 
ores,  making  a  total  of  7,120,362  tons.  In  1918,  no  car- 
bonate ore  was  mined  and  of  hematite  there  was  pro- 
duced 65,894,709  tons,  of  brown  ore,  1,613,844  tons,  and 
of  magnetite,  2,149,725  tons,  out  of  a  total  of  69,658,178 
gross  tons.  The  production  of  brown  ores  is  diminish- 
ing, the  production  of  carbonate  has  dwindled  rapidly, 
magnetites  have  maintained  a  more  or  less  steady  fig- 
ure, and  hematite  has  increased  greatly  in  quantity. 


Names  of  Iron  Mines  in  U.  S. 

"Where  can  I  get  a  list  of  the  most  important  iron  mines 
in  the  United  States?" 

In  Part  I,  pp.  527-584  Mineral  Resources  of  the 
United  States,  1918,  you  will  find  a  list  of  the  iron  mines 
of  the  United  States  arranged  in  the  order  of  their 
importance  and  with  the  quantity  of  ore  mined  in  1918, 
as  well  as  the  variety  of  ore  produced,  the  state,  and  the 
nearest  town. 


Oil -Shale  Land  Located  Prior  to  January,  1919 

"Referring  to  the  Oil  Leasing  Act  and  that  portion  of  it 
pertaining  to  oil  shale,  will  you  explain  in  your  'Consul- 
tation' department  the  status  of  owners  of  shale  land 
located  under  the  Placer  Mining  Act  prior  to  Jan.  1,  1919?" 

Section  21  of  the  Mineral  Land  Leasing  Act  contains 
the  following  provision: 

"Provided,  that  any  person  having  a  valid  claim  to 
such  minerals  under  existing  laws  on  Jan.  1,  1919,  shall, 
upon  the  relinquishment  of  such  claim,  be  entitled  to  a 
lease  under  the  provisions  of  this  section  for  such  area 
of  the  land  relinquished  as  shall  not  exceed  the  maxi- 
mum area  authorized  by  this  section  to  be  leased  to 
an  individual  or  corporation;  Provided,  however,  that 
no  claimant  for  a  lease  who  has  been  guilty  of  any 
fraud  or  who  had  knowledge  or  reasonable  grounds  to 
know  of  any  fraud,  or  who  has  not  acted  honestly  and 
in  good  faith,  shall  be  entitled  to  any  of  the  benefits  of 
this  section :  Provided,  further,  that  not  more  than 
one  lease  shall  be  granted  under  this  section  to  any 
one  person,  association,  or  corporation." 

Under  this  provision,  you  would  be  entitled  to  lease 
from  the  Government  not  to  exceed  5,120  acres  of  oil- 
shale  land,  even  though  your  prior  claims  may  have 
exceeded  this  maximum  acreage.  Secure  a  copy  of 
circular  No.  671  of  the  General  Land  Office  covering 
"Regulations  Concerning  Oil-Shale  Leases."  This  cir- 
cular contains  the  regulations  issued  to  registers  and  re- 
ceivers of  U.  S.  Land  Offices  as  well  as  forms  and  con- 
tents of  lease  applications. 


Imports  of  Precious  Stones 

"What  are  the  importations  of  precious  stones  into  the 
United  States,  and  where  may  I  obtain  information  on  this 
subject?" 

You  will  find  an  excellent  review  of  precious  stones 
by  George  F.  Kunz  in  The  Mineral  Industry,  vol.  27,  p. 
004.  Detailed  information  upon  imports  and  exports 
you  can  obtain  from  the  "Monthly  Summary  of  Foreign 
Commerce  of  the  U.  S."  This  is  a  publication  issued  by 
the  Department  of  Commerce,  Bureau  of  Foreign  and 
Domestic  Commerce,  and  sold  by  the  Superintendent  of 
Documents,  Washington,  D.  C.  for  10c.  per  copy,  or  $1 
per  year.  From  the  February,  1920,  number  of  this 
publication  we  take  the  following  figures:  For  the  eight 
months  ending  February,  1920,  there  were  imported: 

Diamonds  Carats           Value 

Glazers' and  engravers',  uncut 19,442          $727,448 

Uncut 152,898       13,527,776 

Cut  but  not  set 343,973       51,469,543 

Pearls  and  parts  of,  not  strung  or  set  1 1,313,690 

Other  precious  stones  uncut  and  bort.  1,994,755 

Other  precious  stones,  cut  but  not  set-  4,243.531 

Imitation  precious  stones 1,150,680 

Total $84,427,423 


Accident  Prevention  and  the  U.  S.  Steel 
Corporation 

"What  does  the  U.  S.  Steel  Corporation  do  in  accident 
prevention  and  accident  relief?" 

It  would  be  difficult  to  find  sufficient  space  to  detail 
the  methods  and  practice  of  accident  prevention  by  this 
corporation.  Perhaps  an  adequate  conception  both  of 
the  magnitude  of  this  work  and  its  importance  may  be 
gleaned  by  the  fact  that  $1,131,446  was  spent  for  safety 
work  in  1919.  The  last  annual  report  states  that  in  that 
year  there  had  been  no  material  reduction  in  accidents, 
but  that  the  low  record  of  1918  had  been  sustained.  This 
record  shows  a  decrease  in  serious  and  fatal  accidents  of 
46.47  per  cent  compared  with  the  record  of  1906.  The 
entire  time  of  112  employees  is  taken  up  with  safety 
work,  and  5,694  employes  serve  on  safety  committees. 
For  accident  relief  there  was  disbursed  in  1919  the  sum 
of  $4,267,355,  of  which  amount  83.28  per  cent  was  paid 
directly  to  injured  employes  or  their  families  or  in  tak- 
ing care  of  them.  To  provide  prompt  and  adequate 
treatment  in  case  of  injury  the  corporation  maintains 
through  its  subsidiaries  286  emergency  stations,  25  base 
hospitals,  with  a  staff  of  162  surgeons  and  physicians 
whose  entire  time  is  given  to  company  work,  and  104 
outside  surgeons  retained  on  a  salary.  Sixty-three  sta- 
tions for  training  employees  in  first-aid  and  rescue  work 
are  maintained.  The  cost  of  sanitary  work  in  1919  was 
$3,208,661. 

"Where  can  I  get  a  list  of  gem  names?" 

A  very  complete  list  of  gem  names  is  published  by 
the  U.  S.  Geological  Survey  in  Mineral  Resources  of  the 
U.  S.,  1917,  Part  II,  p.  148.  The  list  given  in  this  ref- 
erence is  of  surprising  length  and  the  variety  of  names 
given  for  slight  variations  in  color  or  form  of  the  same 
mineral  is  an  excellent  example  of  ingenuity. 
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By  The  Way 


Offended  Dignity 

"M'son,"  said  Cap'n  Dick,  "Did'st  thee  ever  'ear  tell 
as  'ow  Jan  Trevarrow  wuz  goin'  to  put  h'up  one  o'  these 
'ere  big  brick  chimneys  that  takes  tha  smoke  offen  tha 
boilers?  Naw?  Well,  Jan  wuz  gettin'  a  bit  too  h'old 
to  be  h'any  use  h'unnergroun',  so  'e  asked  could  'e  put 
in  a  bid  for  to  put  h'up  this  'ere  stack.  An'  w'en  'e 
got  h'all  'is  figger'n  made  'e  wuz  as  'igh  up  in  tha 
h'air  as  tha  top  o'  that  bloody  chimney.  An'  tha  boss 
sez  to  Jan,  sez  'e,  'Ow  in  'ell  does  thee  get  .so  many 
brick  in  tha  stack;  dos't  thee  build  un  solid?'  So,  Jan 
sez,  'Ow  else  would  I  build  un?'  'Oh,  gos'  along  do/  sez 
tha  boss,  'don't  thee  naw  a  stack  'as  a  'ole  in  she  for 
tha  smoke  to  gaw  h'up'  ?  '  'Ole  'ell,'  sez  Jan.  'Aint  there 
a  'ole  in  tha  bottom  for  tha  smoke  to  go  in  at?  W'.v, 
dam-me,  I'm  gawin'  in  tha  'ole  an'  sink  a  raise  clean 
through  to  tha  top  o'  she,  to  let  tha  smoke  get  h'out'I 
An',  min'  you,  m'son,  Jan's  mad  to  this  day  cause  'e 
didn't  get  tha  job.    W'ot's  think  o'  that,  naow?" 

Weighty  Facts 

Under  the  heading  "Tonnage  Tax  Facts  That  Every 
Minnesota  Citizen  Should  Know"  the  Grand  Rapids 
(Minn.)  Herald-Rrricw  says: 

If  we  encourage  mining  in  Minnesota  it  will  last — not 
a  few  years  more— but  many  CENTURIES. 

Mining  is  the  most  permanent  industi-y  known. 

Millions  of  acres  of  fertile  lands  have  become  barren 
wastes,  but  there  are  almost  no  abandoned  mines. 

There  are  single  counties  in  the  New  England  states  that 
have  more  square  miles  of  abandoned  farms  than  all  the 
abandoned  mines  in  the  world. 

The  prospects  are  bright  for  a  good  year  on  the  iron 
ranges,  anyhow,  according  to  reliable  information. 

A  Bit  of  Iron  History 

A  time-yellowed  pamphlet,  entitled  "Report  of  a  Gen- 
eral Convention  of  the  Friends  of  Domestic  Industry" 
and  dated  Oct.  26,  1831,  is  to  be  found  in  one  of  the 
miscellaneous  volumes  on  the  literature  of  the  iron 
industry  in  the  Public  Library  in  New  York  City. 

It  includes  the  report  of  a  committee  of  fifteen  on 
the  production  of  iron  and  steel,  and  a  reply  and  protest 
against  a  movement  to  prevent  the  then  pending  enact- 
ment of  higher  import  duties  on  iron  and  steel.  Accord- 
ing to  the  statistics  gathered,  there  were  202  iron 
furnaces  in  operation  in  the  United  States  in  1831, 
the  output  of  which  was  155,348  tons,  representing  a 
converted  product  of  90,168  tons  of  bar  iron  and  28,273 
tons  of  castings.  The  industry  had  been  growing 
rapidly,  for,  according  to  the  committee,  the  output  in 
1828  was  130,881  tons,  in  1829,  142,620  tons,  and  in 
1830,  163,340  tons.  Thus,  it  was  pointed  out,  the 
production  of  iron  had  increased  25  per  cent  in  four 
years,  but — and  this  was  the  burden  of  the  argument — 
the  market  value  of  the  product  had  increased  only  5 
per  cent.  The  average  price  of  bar  iron  in  1828  was 
given  as  S118^  a  ton.  The  importation  of  iron  in  1829 
was  32.750  tons. 

All  these  and  more  figures  of  similar  import  and 
interest  were  noted  in  a  plea  for  "protective  tax,  if  tax 
it  be,  for  the  duty  does  not  fall  upon  the  consumers 
of  the  importing  countrj'-  but  upon  the  producers  of 
the  foreign  article." 


A  forecast  of  Pittsburgh's  greatness  is  in  one  para- 
graph which  boastingly  says:  "The  citizens  of  Pitts- 
burgh are  able  to  enter  into  successful  competition  with 
almost  any  other  quarter  in  the  fabrication  of  nearly 
every  other  article  of  necessity  (in  iron)  and  in  one 
endeavor  (the  manufacture  of  steam  engines) — justly 
esteemed  the  proudest  effort  of  human  ingenuity — they 
have  attained  a  degree  of  perfection  which  enables  them 
to  challenge  comparison  with  the  skill  and  experience  of 
any  nation  whatsoever." 

Ready-Made  Brass  Stopes 

A  persistent  salesman  of  moribund  mining  properties 
with  fabulous  tonnages  of  possible  ore,  hailing  from 
the  state  where  examining  engineers  should  provide 
themselves  with  a  license  and  a  diving  suit,  expatiated 
on  the  manifest  advantages  of  one  particular  hole  in 
the  ground :  "You  see,  this  here  plan  shows  that  the 
mine  is  all  full  of  ready-made  stopes  where  they  took 
out  silver  ore  in  the  old  days.  Now-,  right  here  is  a 
lot  of  copper  ore,  thousands  and  thousands  of  tons  of 
it,  that  assays  3  per  cent  copper,  3  ounces  silver,  3 
pennjTveights  gold,  and  no  zinc.  Over  here  on  the 
other  side  of  the  shaft  is  another  immense  body  of  ore 
that  runs  3  per  cent  zinc,  3  ounces  silver,  3  penny- 
weights gold,  and  no  copper.  You  can  call  it  either  a 
copper  mine  or  a  zinc  mine,  just  as  you  like."  The 
weary  fourth-assistant  consulting  engineer,  having  in 
mind  the  fact  that  the  caller  was  notoriously  persona 
non  grata  to  the  firm,  retorted,  "Now  I  know  w^here  you 
get  that  stuff.    You  have  a  No.  3  brass  mine." 

A  Pen  Picture  of  the  Prospector 

"There  is  an  old  maxim,  often  quoted  in  mining 
circles,  that  prospectors  are  not  miners.  This  is  only  too 
true,  though  quite  contrary  to  the  general  public's 
illusion  in  that  particular.  Prospectors,  as  a  rule,  are 
as  ignorant  men  as  wei-e  the  twelve  Apostles.  If  they 
had  not  been  prospectors  they  would  have  been  hunters, 
or  trappers,  or  fishermen,  or  peai-1  divers.  The  fasci- 
nation of  the  lucky  chance,  and  that  noble  element  of 
eternal  hope  planted  in  the  human  breast,  stronger, 
perhaps,  in  theirs  than  in  others,  have  ever  led  them  on 
in  endless  procession.  The  prospector  grows  to  have 
sublime  faith  in  the  Goddess  of  Fortune,  and  dreams 
that  he  will  some  morning  wake  up  in  the  very  treasure 
vault  of  the  Forty  Thieves  of  the  Arabian  Nights. 
Inspired  by  visions  of  sudden  and  magnificent  wealth 
and  fame,  he  bravely  pushes  on  and  ever  on,  toward 
the  goal  of  his  heart's  desire.  Lengthening  years  of 
hardships,  privations,  hunger,  and  toil  waste  his  ener- 
gies, but  do  not  dim  his  hopes.  His  once  raven  locks, 
tossed  in  the  storms  of  the  mountains  and  bleached  by 
the  suns  of  the  desert,  whiten  to  oncoming  death.  His 
manly  form,  once  rugged  and  straight  as  the  giant 
mountain  pine,  becomes  feeble,  old,  and  bent.  The  desert 
seems  more  hot  and  dusty,  the  mountain  trail  more 
hard  and  steep;  the  pick  and  the  spade  slip  his  nerve- 
less grasp.  His  footsteps  falter — all  empty  handed  and 
forlorn,  he  lays  him  down  to  rest  in  an  unknown  land, 
but  'with  the  hillside  for  his  pall,  and  the  stars  for 
tapers  tall,  he  continues  to  search  in  the  shadow  lands 
of  the  mountains  and  deserts  of  the  Great  Beyond.'  " 

The  above  striking  bit  of  descriptive  writing  is  from 
a  mining  engineer's  report  on  a  mineral  property.  We 
do  not  know  the  name  of  the  engineer,  nor  how  he  ranks 
as  a  mine  valuer,  but  as  a  poet  his  stock  looks  favorable. 
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Possibilities  of  Oil  and  Gas  in 
North  Dakota* 

By  A.  G.  Leonard 

IN  1907,  gas  was  discovered  in  Bottineau  County,  N.  D., 
and  a  preliminary  examination  of  the  region  was 
made  in  the  fall  of  1908  by  J.  G.  Barry,  who  prepared  a 
brief  report  on  this  field.  In  1910,  A.  G.  Leonard  visited 
the  gas  wells  near  Westhope  and  Lansford,  and  published 
a  brief  account  of  the  occurrence  of  gas  in  that  district 
and  in  other  localities  in  North  Dakota.  Recently,  A. 
J.  Collier  has  described  the  Nesson  anticline,  and  re- 
ports that  a  flow  of  gas  was  struck  at  a  depth  of  750  ft. 
H.  E.  Simpson  has  examined  a  number  of  the  gas  wells 
in  Bottineau  and  Renville  counties  in  connection  with 
investigations  of  the  underground  waters  of  that  region 
for  the  State  Geological  Survey,  and  has  gathered  con- 
siderable data  regarding  gas  in  many  of  the  water  wells. 

The  geological  formations  of  North  Dakota  are  chiefly 
clays,  shales,  and  sandstones  of  Cretaceous  and  Tertiary 
age.  Cretaceous  beds  underlie  the  entire  state,  except 
much  of  the  Red  River  Valley,  and  in  the  western  half 
they  are  overlain  by  strata  of  Tertiary  age  carrying 
numerous  lignite  seams. 

If  oil  and  gas  occur  in  North  Dakota  they  will  most 
likely  be  found  in  the  Dakota  sandstone  rather  than  in 
any  other  formation  in  the  state.  The  thick  shales 
which  lie  above  the  Dakota  sandstone  seem  to  contain 
in  this  region  only  a  few  thin  sandy  layers,  and  there- 
fore are  not  favorable  for  the  accumulation  of  oil  or  gas 
in  commercial  quantity. 

The  Dakota  formation  has  yielded  oil  and  gas  in  sev- 
eral localities.  In  central  Wyoming  this  sandstone  in 
some  places  is  saturated  with  dark  asphaltic  oil,  and 
in  the  Powder  River  field  the  Dakota  is  the  principal 
oil-bearing  formation.  In  the  Big  Hoi-n  Basin  of 
Wyoming,  the  Cloverly,  which  has  the  stratigraphic 
position  of  the  Dakota  sandstone,  and  probably  corre- 
sponds in  part  at  least  to  the  latter,  is  one  of  the  oil 
and  gas-bearing  formations.  The  great  tar  seepages  of 
the  Athabaska  River  in  northern  Alberta  come  from  the 
outcrop  of  beds  which  have  been  referred  to  the  Dakota 
horizon,  and  it  is  from  this  sandstone,  or  from  sandy 
beds  near  the  base  of  the  overlying  Benton  shale,  that 
the  gas  is  derived  in  the  Bow  Island  field.  Bow  Island 
is  340  miles  northwest  of  the  northwest  corner  of  North 
Dakota.  Gas  from  this  field  is  piped  160  miles  to  Cal- 
gary  and   fourteen   other  towns   along   the   route. 

The  Dakota  sandstone  is  reached  in  many  wells,  but 
does  not  appear  at  the  surface  anywhere  in  the  state. 
In  the  southeastern  counties,  as  well  as  in  South  Dakota 
and  elsewhere,  this  sandstone  is  the  chief  source  of 
artesian  water.  It  is  a  non-marine  formation,  and  was 
deposited  either  in  a  large  lake  or  was  spread  by  rivers 
over  their  broad  flood  plains.  The  Dakota  sandstone 
underlies  the  entire  state,  except  a  considerable  portion 
of  the  Red  River  Valley,  where  it  has  been  removed  by 
erosion. 

•Excerpt  from  BuU.  No.   1.  North  Dakota  Geoloifical  Survey. 


Above  the  Dakota  sandstone  are  the  Benton,  Niobrara, 
and  Pierre  shales  of  the  Colorado  and  Montana  groups 
of  the  Cretaceous  system.  The  aggregate  thickness  of 
these  three  formations  in  North  Dakota  ranges  from 
1,300  to  2,200  ft.  and  over.  So  far  as  knovra,  these 
shales  contain  no  sandstone  beds  of  any  considerable 
thickness  in  this  state,  and  in  their  absence  it  is  not 
probable  that  oil  or  gas  is  present  in  these  shales  in  any 
quantity.  As  porous  sandstone  beds  are  wanting,  there 
are  no  reservoirs  in  which  the  gas  and  oil  could  accumu- 
late to  form  pools.  It  is  known  that  at  least  two  of 
these  shale  formations  contain  oil,  which  is  dissemi- 
nated through  it  in  small  quantity,  as  where  the  Nio- 
brara outcrops  in  the  Pembina  Mountains,  on  the  west- 
ern edge  of  the  Red  River  Valley,  it  has  a  strong  odor 
of  petroleum,  and  oil  has  been  distilled  from  it.  The 
Benton  shale  also  has  a  strong  odor  of  petroleum. 

Farther  west  these  shales,  or  their  equivalents,  in 
Wyoming,  Montana,  and  Alberta  contain  sandy  beds 
which  yield  oil  or  gas.  In  the  Salt  Creek  field,  Wyoming, 
the  principal  oil  sand  is  the  Wall  Creek  sandstone 
member  of  the  Benton  shale.  Sandstone  beds,  in  some 
places  as  much  as  80  ft.  thick  or  more,  are  present  in 
the  lower  half  of  the  Colorado  (Benton  and  Niobrara) 
shale  throughout  much  of  central  Montana.  In  the 
same  region  the  equivalent  of  the  Pierre  shale  contains 
a  group  of  sandy  beds  from  2.50  to  400  ft.  thick,  which 
constitute  the  Eagle  sandstone.  The  strong  flow  of 
gas  struck  at  Havre,  Mont.,  comes  from  this  Eagle 
sandstone.  The  gas  produced  at  Medicine  Hat,  Alberta, 
is  also  found  at  about  the  same  horizon.  According  to 
Canadian  geologists,  the  gas  of  the  Medicine  Hat  field 
is  found  in  sands  of  the  Niobrara.  If  sand  beds  simi- 
lar to  those  noted  were  present  in  the  Benton,  Niobrara, 
and  Pierre  shales  of  North  Dakota,  they  would  be  favor- 
able receptacles  for  the  accumulation  of  oil  and  gas, 
and  with  favorable  structural  conditions  these  forma- 
tions might  yield  both  oil  and  gas,  as  is  the  condition 
further  west. 

The  Fox  Hills  sandstone,  which  overlies  the  Pierre 
shale  in  the  western  part  of  the  state,  is  not  known  to 
have  yielded  either  oil  or  gas. 

The  Lance  and  Fort  Union  formations  underlie  the 
western  half  of  North  Dakota,  the  former  occurring  in 
the  .south-central  and  southwestern  portion,  and  the 
latter  occupying  the  rest  of  the  area.  It  is  the  Fort 
Union  formation  which  carries  most  of  the  lignite  beds, 
though  there  are  a  few  in  the  Lance.  These  formations 
are  composed  of  shales  and  sandstones,  and  their  aggre- 
gate thickness,  where  both  are  present  and  have  not 
undergone  erosion,  is  1,600  to  2,000  ft.,  but  over  much 
of  the  region  the  Fort  Union  exhibits  more  or  less 
erosion,  so  that  the  full  thickness  is  not  represented. 
Though  hundreds  of  wells  have  been  drilled  in  these 
formations  in  search  of  water,  no  oil  has  even  been 
found,  except  in  small  amount,  and  but  little  gas.  This 
is  true  not  only  for  North  Dakota  but  also  for  the 
neighboring  states  of  Montana  and  Wyoming,  and  for 
Alberta.  It  does  not  seem  at  all  probable,  therefore, 
that  the  Lance  and  Fort  Union  formations  will  ever 
yield  oil  or  gas  in  large  quantities. 
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Several  anticlines  have  been  located  in  North  Dakota, 
and  careful  search  will  no  doubt  disclose  the  presence 
of  others.  The  earliest  to  be  discovered  was  the  Cedar 
Creek  anticline,  which  extends  from  the  Yellowstone 
River  a  few  miles  west  of  Glendive,  Mont.,  southeast 
into  Bowman  County,  N.  D.,  in  the  extreme  southwest- 
ern corner  of  the  state.  Half  a  dozen  wells  drilled  on 
this  anticline  west  of  Glendive  struck  gas  at  760  to 
790  ft.,  and  a  well  near  Baker,  Mont.,  is  reported  to 
have  found  gas  at  815  ft.  and  1,450  ft.  The  gas  from 
these  wells  supplies  the  above  towns  with  heat  and 
light.  One  or  more  companies  are  preparing  to  drill  on 
the  south  end  of  this  anticline  which  is  near  Marmarth, 
N.  D. 

The  Nesson  anticline,  in  Williams  County,  about  thirty 
miles  east  of  Williston,  has  recently  been  described  by 
A.  J.  Collier.  West  of  Mohall,  near  the  eastern  border 
of  Renville  County,  another  quite  well-defined  anticline 
has  been  located,  its  axis  trending  north-northwest  and 
south-southeast.  Within  the  area  covered  by  the  Mo- 
hall anticline  a  large  number  of  wells  yield  gas  under 
pressure  of  over  100  lb.,  the  gas  being  found  in  sand- 
stones of  the  Fort  Union  formation  at  a  depth  of  from 
200  to  300  ft.  A  company  has  been  formed  to  drill  on 
this  anticline,  the  well  to  reach  the  Dakota  sandstone  in 
search  of  oil  and  gas. 

Gas  Well  Development 

Perhaps  the  most  promising  gas  field  in  the  state  is 
what  may  be  termed  the  Mouse  River  Loop  field,  in 
northwestern  North  Dakota.  There  are  between  twenty- 
five  and  thirty  gas  wells  in  this  field,  and  many  of  the 
water  wells  of  the  region  yield  much  gas.  In  July,  1907, 
gas  was  struck  on  the  Parker  farm,  nine  miiles  south  of 
Westhope.  The  North  Dakota  Gas  Co.  sunk  eight  wells, 
and  the  gas  from  five  of  them  was  piped  to  Westhope, 
where  it  was  used  for  heating,  cooking,  and  lighting. 
The  village  of  Lansford,  in  southwestern  Bottineau 
County,  was  also  for  a  time  supplied  with  gas  piped 
from  wells  located  five  miles  to  the  northeast.  The 
pressure  here  at  first,  reported  to  be  from  62  to  74  lb., 
soon  grew  less,  and  for  many  months  remained  at  about 
20  lb.  The  North  Dakota  Gas  Co.  drilled  a  deep  well 
(the  Parker  well)  nine  miles  south  of  Westhope,  with 
the  hope  of  striking  gas  at  greater  depth  in  the  Dakota 
sandstone.  Unfortunately,  the  well  had  to  be  abandoned 
after  it  had  attained  a  depth  of  1,954  ft.  and  had  ap- 
parently reached  the  top  of  the  Dakota.  Drilling  opera- 
tions had  to  cease  on  account  of  casing  trouble.  In 
La  Moure  County  a  number  of  artesian  wells,  having 
depths  of  1,150  to  1,450  ft.,  yield  gas. 

At  present  it  is  not  kno\vn  whether  oil  occurs  in  com- 
mercial quantity  in  North  Dakota.  It  is  entirely  pos- 
sible that  where  the  structural  conditions  are  favorable 
oil  will  be  found  in  the  Dakota  sandstone  in  this  state 
as  it  is  in  Wyoming  and  Alberta.  Where  anticlines  or 
domes  are  present,  it  is  believed  that  drilling  to  the 
Dakota  sandstone  is  warranted  for  the  purpose  of  pros- 
pecting for  oil  and  gas,  and  thus  testing  out  the  field 
conclusively. 


The  Rumanian  oil  fields  are  virtually  controlled  by  the 
Royal  Dutch  Shell  interests.  This  company  controls  the 
Astra  Romana,  the  Ingest  oil-producing  company  in  that 
coVmtry,  and  has  recently  acquired  10,000  shares  of  the 
Steaua  Romana  Petroleiim  Co.,  which  is  the  second  largest 
producer. 


New  Design  for  Oil  Tankage 

By  H.  T.  Carlton 

Written  exclusively  for  Engineering  and  ilinitig  Journal 

THE  rapid  growth  of  the  oil  industry  and  the  large 
increase  in  oil  production  during  the  last  decade 
necessitate  efficient  and  economical  storage  methods. 
In  the  early  days  of  the  industry,  crude  oil  was  stored 
in  earthen  sumps,  frotn  which  it  was  pumped  to  small 
wooden  tanks  for  shipment.  The  large  leakage  and 
evaporation  losses  incident  to  such  primitive  methods 
of  storage  early  led  to  their  abandonment  as  the  value 
of  oil  increased.  Seepage  and  evaporation  were  partly 
taken  care  of  by  lining  the  earthen  reservoirs  with  a 
three-inch  slab  of  concrete,  reinforced  with  wire  mesh, 
and  adding  a  wooden  roof  covered  with  felt  roofing  and 
supported  on  wooden  columns. 
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DETAILS  OF  SUSPENDED  "ARCH"  TYPE  OF 
OIL  RESERVOIR 


These  lined  reservoirs  were  not  entirely  satisfactory, 
for  several  reasons,  but  they  are  still  in  use  to  some 
extent,  owing  to  the  fact  that  up  to  the  present  nothing 
better  has  been  devised.  One  of  the  principal  objections 
to  earthen  reservoirs  of  large  capacity  is  that  they 
have  no  salvage  value.  When  an  oil  field  has  been 
pumped  drj',  the  hundreds  of  thousands  of  dollars  ex- 
pended in  the  construction  of  these  reservoirs  is  prac- 
tically lost.  Other  objections  that  might  be  mentioned 
are  the  dangers  resulting  from  settlement  cracks  in  the 
concrete  lining;  the  weakening  due  to  gopher  or  squir- 
rel holes  in  the  embankment  or  to  poor  backfilling. 
Also,  leaks  may  develop  which  are  not  discovered  until 
the  reservoir  is  drained,  a  condition  that  does  not  often 
happen  during  the  useful  period  of  the  reservoir. 

The  foregoing  facts  have  led  to  the  extensive  adop- 
tion of  steel  tankage  in  nearly  all  the  large  oil-producing 
centers.  Steel  tanks  reach  the  limit  of  economy  at 
approximately  55.000  bbl.  capacity.    In  units  of  larger 
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capacity  the  cost  is  practically  prohibitive,  because  of 
the  heavy  plate  required.  In  a  cylindrical  steel  tank  the 
thickness  of  the  plate  required  is  a  function  of  the  depth 
of  the  oil  and  the  diameter  of  the  tank.  The  larger  the 
diameter  of  the  tank,  the  greater  the  rim  tension. 
Consequently  a  greater  thickness  of  plate  is  required. 


§50 


I 
J240 


■szo 


10. 


500 


FIG.    2. 


0  100         200  300         400 

Storage  ,  Thou5c»nds    of    Barrels 
COST   OF   STORAGE    CAPACITY   IN    RELATION   TO 
SIZE   OF   RESERVOIR 

D.  O'Hara  and  A.  L.  Shaw,  of  San  Francisco,  have 
developed  a  new  tankage  design  involving  the  suspended 
steel  "arch,"  which  has  recently  been  patented.  The 
design  was  brought  out  to  meet  the  demand  for  steel 
tankage  in  large  units  which  would  be  efficient  as  well 
as  economical.  The  important  details  of  this  design  are 
of  interest.  The  tank  consists  of  a  number  of  sections 
or  bents,  each  comprising  a  suspended  steel  "arch"  on 
concrete  buttresses.  The  "arch"  itself  is  a  section  of 
the  surface  of  the  frustum  of  an  inverted  cone,  which, 
when  the  load  is  applied,  assumes  a  pai-abolic  cross- 
section  normal  to  the  axis  of  the  cone.  The  buttresses 
are  of  reinforced  concrete,  set  on  radial  lines  on  the 
circumference  of  a  circle,  thus  giving  the  tank  a  cir- 
cular perimeter  and  also  providing  an  increase  of  span 
from  the  floor  line  upward. 

The  true  curve  for  a  linear  "arch"  sustaining  a  load 
is  a  parabola  whose  maximum  tension  exists  at  the  point 
of  suspension.  The  load,  in  this  case  being  hydrostatic, 
is  uniform  across  any  horizontal  plane  at  any  given 
depth.  Hence  the  thickness  of  plate  required  is  inde- 
pendent of  the  diameter  of  the  tank  under  a  constant 
depth,  being  only  a  function  of  the  depth  and  the  curva- 
ture and  span  of  the  "arch." 

These  facts  make  it  possible  to  construct  tanks  of 
37,000-bbl.  and  55,000-bbl.  units  more  cheaply  than 
those  at  present  in  use,  and  also  to  build  steel  tanks  in 
units  as  large  as  the  present  earthen  reservoirs,  the 
cost  per  barrel  of  storage  varying  inversely  as  the  size 
of  the  tank.  Added  to  this  is  the  salvage  value  of  a 
reservoir  so  constructed. 

The  particular  tank  shown  in  Fig.  1  is  a  55,000-bbl. 
unit,  30  ft.  high,  the  lower  20  ft.  being  of  i  in.  and  the 
upper  10  ft.  of  fu  in.  plate,  as  this  is  as  thin  as  can  be 
conveniently  welded  (the  preferable  method)  or  riveted 
to  make  an  oil-tight  joint.  , 

At  present  prices,  cylindrical  steel  tankage  in  55,000- 
bbl.  units  costs  approximately  73c.  per  barrel  storage. 
In  the  suspended-"arch"  type  of  construction,  the  cost 
in  55,000-bbl.  units  is  estimated  at  approximately  55c. 
per  barrel  storage,  a  saving  of  274  per  cent;  in  100,000- 
bbl.  units,  approximately  50c.  per  barrel  storage;  and 
in  500,000-bbl.  units  approximately  39c.  per  barrel  stor- 
age. The  accompanying  curve  indicates  decrease  in  cost 
for  different  sizes.  No  tanks  of  this  description  have, 
up  to  the  present,  been  constructed. 


Easily  Made  Oil-Field  Appliances 

Inexpensive  and  Handy  Devices  of  Utility  and  Com- 
fort to  the  Drilling  Crew  Constructed  of  Odds 
and  Ends  Around  the  Rig 

By  Albert  G.  Wolf 

Written  e.xclusively  for  Engineering  and  Mining  Journal 

IN  THE  oil  fields,  as  well  as  elsewhere  in  the  indus- 
tries, many  simple  appliances  made  on  the  spot  are 
used,  which  affect  a  large  saving  in  time  or  material, 
or  in  the  actual  cash  outlay  for  some  manufactured 
article  that  is  thereby  replaced.  Three  such  home-made 
appliances  are  here  described. 

Casing  Straightener 
In  Fig.  1  is  shown  a  casing  straightener.  This  con- 
sists of  a  main  member,  12  x  12  in.  x  10  ft.  long. 
Mortises,  6  in.  deep,  are  cut  across  this  timber,  at  right 
angles  to  receive  two  other  pieces  of  12  x  11-in.  timber, 
one  6  ft.  long  and  the  other  about  2  ft.  long,  which  are 
bolted  securely  in  place.  The  mortises  are  cut  so  that 
the  two  crosspieces  are  parallel  and  2  ft.  8  in.  apart  in- 
side. The  portion  of  the  main  member  between  these 
two  crosspieces  is  cut  down  4  in.  Against  the  shorter 
crosspiece  is  placed  an  18-in.  screwjack.  This  is 
leveled  by  a  block  of  wood,  and  held  securely  by  a  large 
staple  of  J-in.  round  iron. 
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FIG.    1.      CASING   STRAIGHTENER 

The  space  between  the  end  of  the  screwjack  and  the 
6-ft.  crosspiece  is  sufficient  to  accommodate  casing  up 
to  8  in.  diameter.  A  crooked  piece  of  casing  to  be 
straightened  is  placed  alongside  the  6-ft.  crosspiece, 
with  the  convex  side  of  the  bend  toward  the  end  of  the 
screwjack.  By  screwing  up  the  jack  slowly  the  bend 
is  pressed  out.  Wood  blocks  may  be  inserted  between 
the  end  of  the  jack  and  the  casing  when  necessary. 
Slightly  bent  casing  is  easily  made  straight  enough  for 
any  purpose,  and  badly  bent  casing  can  be  sufficiently 
straightened  to  use  in  shallow  holes.  A  straightener 
with  space  enough  for  larger  pipe  could  be  just  as 
easily  constructed,  but  I  doubt  its  practicability  on 
larger-sized  pipe. 

In  the  Gulf  Coast  country  in  winter,  the  temperature 
rarely  falls  below  freezing,  but  the  north  wind  is  de- 
cidedly chilly.  A  little  heat,  therefore,  is  quite  agree- 
able to  the  crew  of  a  rotary  drilling  rig  when  every- 
thing is  running  smoothly  and  there  is  no  work  to  do  on 
the  derrick  floor.  Fig.  2  shows  a  cheap  but  efficient 
stove  for  burning  fuel  oil,  or  crude  oil,  the  most  com- 
mon fuel  around  a  drilling  rig.  It  is  made  largely  of 
discarded  material,  and  anything  suitable  for  other 
purposes  can  be  reclaimed  later.     The  body,  or  drum. 
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of  the  stove  is  a  5-ft.  length  of  old  casing,  6-in.  casing 
being  sufficiently  large.  An  opening  is  cut  in  this,  12 
in.  from  one  end,  and  6  in.  long  x  4  in.  wide.  About  9 
in.  above  the  opening,  a  1-in.  hole  is  drilled  through  the 
casing.  The  drum  is  stood  on  end  on  a  sand  box  on  the 
floor,  and  filled  with  clay  nearly  to  the  level  of  the 
lower  edge  of  the  opening.     This  latter  serves  as  a  fire 


to  be  cored  was  extremely  heavy.  This  caused  the  water 
to  rise  in  the  drill  stem,  and  when  "breaking  down" 
(hoisting  the  drill  stem  and  unscrewing  it),  the  crew 
would  be  drenched.  The  core  barrel  was  4-in.  in  diame- 
ter. There  was  no  4-in.  rotary  back-pressure  valve  at 
hand,  and  as  it  would  take  several  days  to  obtain  one, 
iin  experiment  was  tried  in  order  to  save  time  and  the 
feelings  of  the  crew.  A  5-in.  length  of 
6  X  6-in.  pine  timber  was  cut,  and 
trimmed  into  a  frustum  of  a  cone  with 
a  larger  diameter  of  4  in.,  and  with  a 
very  slight  taper,  as  shown  in  Fig.  2. 
A  'l-'m.  hole  was  bored  on  the  axis  of 
the  frustum.  Over  this  hole,  on  a 
smaller  end  of  the  frustum,  a  heavy 
piece  of  leather,  cut  as  shown,  was 
fastened  by  a  screw.  This  leather 
served  as  a  valve.  The  valve  end  of 
the  plug  was  inserted  into  the  upper 
end  of  the  core  barrel,  and  the  plug 
driven  in  flush  with  the  barrel.  The 
heavy  leather  had  spring  enough  to 
permit  the  water,  forced  down  the  drill 
stem  by  the  flush  pumps,  to  pass  by  it, 
but  it  likewise  had  sufficient  strength 
to  sustain  the  pressure  of  the  ground 
water  when  the  pumps  were  turned 
off,  and  thereby  prevent  the  water 
from  rising  in  the  drill  stem  and  flood- 
ing the  crew  when  lengths  of  drill  stem 
were  unscrewed.  The  entire  job  of 
coring  was  done  with  this  improvised 
hack-pressure  valve. 


FIG.    2     FUEL-OIL   STOVE  AND   BACK-PRESSURE  VALVE 


door.  The  upper  end  of  the  casing  is  fitted  with  an 
old  collar,  which  is  bushed  down  to  2  in.  Into  the 
bushing  is  screwed  a  short  length  of  old  2-in.  pipe, 
which,  passing  up  through  the  roof,  serves  effectively 
as  a  stovepipe. 

The  fuel  is  supplied  from  a  barrel  outside  of  the 
building,  which  is  elevated  just  enough  to  give  part  of 
the  oil  a  slight  head.  A  i-in.  pipe  conducts  the  oil  into 
the  stove  through  the  1-in.  hole,  the  pipe  extending  to 
the  center  of  the  drum.  A  globe  valve  regulates  the 
flow  of  oil.  In  using  the  stove,  a  piece  of  waste,  some 
old  rags,  or  frayed  and  greasy  rope  is  placed  within 
the  drum  through  the  opening,  the  globe  valve  is  turned 
on  so  that  the  oil  feeds  in  a  rapid  drip,  and  the  waste 
is  ignited.  A  comfortable  temperature  can  be  main- 
tained in  a  tool  house  in  quite  chilly  weather  with  the 
consumption  of  only  a  small  amount  of  fuel  and  at  a 
low  cost. 

On  a  certain  drilling  job,  where  the  rotary  system 
was  being  used,  it  became  necessary  to  take  a  core. 
It  so  happened  that  the  water  pressure  in  the  stratum 


Oil  Near  Thermopolis,  Wyo.* 

The  Warm  Springs  domes  of  Wyom- 
ing are  two  high  places  on  the  east 
end  of  the  Thermopolis  anticline,  and 
the  Hamilton  dome  is  a  short  distance 
west  of  its  west  end.  The  Thermopolis 
anticline  is  a  well-known  and  well- 
marked  arch  of  the  rocks  extending 
about  twenty-two  miles  northwest 
through  Thermopolis.  The  anticline  is 
not  symmetrical,  as  the  dips  are  about 
45  deg.  on  the  south  and  7  deg.  on  the 
north  side. 
The  rock  formations  involved  belong  to  the  Cre- 
taceous. Jurassic,  Triassic,  and  Carboniferous  systems. 
In  the  Warm  Springs  domes  about  four  miles  east  of 
Thermopolis  the  Chugwater,  a  Triassic  formation,  is 
exposed  at  the  surface,  and  the  oil  sand  is  reached  in 
the  Carboniferous-Embar  group.  In  the  Hamilton  dome 
the  rocks  exposed  at  the  surface  are  Cretaceous,  and 
the  pi-oductive  sand  is  in  the  Triassic-Chugwater  forma- 
tion. Unlike  the  light  high-grade  Cretaceous  oils  found 
in  Wyoming,  the  oil  from  the  Warm  Springs  domes  is 
heavy  and  dark.  Its  specific  gravity  is  about  19.1  deg. 
Be.  That  produced  in  the  Hamilton  dome  is  of  a  little 
better  grade  than  the  Warm  Springs  oil,  having  a 
gravity  of  nearly  23  deg.  Bd.  The  production  of  the 
Warm  Springs  dome  is  given  as  about  1,000  bbl.  per 
day.  No  production  is  given  for  the  Hamilton  dome, 
as  the  oil  had  been  struck  too  recently  to  justify  an 
estimate.     ' 


•"Oil  in  tlie  Warm  Springs  and  Hamilton  Domes  Near  Thermop- 
(ipli.-i.  Wvomins."  By  A.  J.  Collier.  U.  S.  Geological  Survey 
niilletin   No.    711-D.      Pp.    61-73.  with   4   plates  and   1   te.Tt    flpure. 
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News  From  the  Oil  Fields 


California  Oil  in  March 

Reserve  Stocks  Show   Large  Reduction 

— Month's    Production   Normal 

From  9,135  Wells 

■Statistics  made  public  by  the  Inde- 
pendent Oil  Producers'  Agency  at  Los 
Angeles  for  the  month  of  March  con- 
tinue to  show  a  large  reduction  of  Cali- 
fornia crude-oil  stocks.  Reserves  were 
reduced  from  25,969,174  bbl.,  March  1, 
to  24,866,470  bbl.,  April  1,  a  shortage 
for  the  month  of  1,102,704  bbl.,  a  daily 
shortage  of  35,571  bbl.,  which  is  an  in- 
crease of  3,690  bbl.  daily  over  the  Feb- 
ruary daily  shortage  of  31,881  bbl. 

The  March  production  of  8,583,110 
bbl.  was  about  normal.  The  daily  pro- 
duction of  276,875  bbl.  for  March 
shows  an  increase  of  947  bbl.  over  the 
February  daily  production  of  275,928 
bbl.  This  slight  increase  in  produc- 
tion, however,  is  more  than  offset  by 
the  large  increase  in  shipments  as 
indicated   below. 

The  March  shipments  of  9,685,814 
bbl.,  or  312,446  bbl.  daily,  exceeded  the 
February  shipments  of  8,926,466  bbl., 
by  759,348  bbl.,  an  increase  in  daily 
shipments  of  4,637  bbl.  over  the  Feb- 
ruary  daily   shipments   of  307,809   bbl. 

There  were  52  wells  completed  in 
March,  with  an  initial  daily  production 
of  6,500  bbl.,  which  shows  an  increase 
of  18  completions  but  a  decrease  of 
7,400  bbl.  initial  daily  production  when 
compared  with  the  February  comple- 
tions of  34  with  an  initial  daily  pro- 
duction of  13,900  bbl.  Seventy  new 
rigs  were  erected  during  March,  an 
increase  of  20  over  the  total  erected 
in  Febi-uai-y.  There  were  364  wells 
drilling  during  March,  an  increase  of 
17  strings  over  the  347  wells  drilling 
in  February.  There  were  9,135  wells 
producing  in  March,  an  increase  of  32 
over  the  February  figure  of  9,103. 
Abandoned  wells  in  March  totaled  27, 
fourteen  more  than  in  February,  dur- 
ing which  month  13  were  abandoned. 


Lincoln  G.  Valentine  Suggests 
Government  Assistance 
for  Oil  Industry 

Government  subsidy.  Government 
tank  steamers,  the  lowering  of  taxes 
on  incoming  oil  products  and  special 
reciprocity  treaties  with  Latin-Amer- 
ican oil-producing  countries  are  among 
the  plans  suggested  by  oil  men  in  this 
city,  according  to  the  New  York  Sun 
and  Herald,  to  aid  in  combating  British 
syndicates  in  Latin-America.  Lincoln 
G.  Valentine,  former  general  manager 
of  the  Sinclair  interests  and  now  chair- 
man of  the  Central  American  Petro- 
leum Corporation,  is  the  leading  pro- 
ducer in  the  movement,  it  is  stated. 

The  decision  to  ask  for  Government 
assistance  in  the  acquisition  and  pro- 
tection of  America's  future  oil  supply 
was  made  as  a  result  of  recent  British 
activities,  notably  the  sending  of  Sir 
George  Cadman,  British  oil  expert,  to 
San  Remo  to  obtain  ratification  of  the 
Turkish  settlement  giving  Great  Britain 
Batum  and  the  control  of  the  pipe  line 
from  the  great  Baku  oil  fields. 

Recent  statements  by  Sir  Edgar  Mac- 
kay  that  in  ten  years  Great  Britain 
would  control  the  oil  fields  of  Latin- 
America  and  the  rest  of  the  world  also 
quickened  the  decision  of  American  pro- 
ducers. Mr.  Valentine  said  yesterday 
that  a  committee  will  be  appointed  at 
once  to  take  up  the  matter  with  Con- 
gress  and   the   President. 


Texas  Coastal  Crude  Raised 
in  Price 

The  price  of  coastal  crude  oil  was 
raised  from  $2.50  to  $3  per  bbl.  on 
April  13,  by  the  Gulf  Refining  Co.  The 
raise  was  immediately  met  by  the  Texas 
Co.,  Humble  Oil  &  Refining  Co.,  and 
other  large  purchasing  companies.  This 
raise  applies  to  oil  from  Batson,  Day- 
ton, Goose  Creek,  Humble,  Saratoga, 
Sourlake,  Spindle  Top,  and  West  Co- 
lumbia, in  Texas;  Vinton  and  Jennings, 
in  Louisiana,  and  other  coastal  fields. 


According  to  the  U.  S.  Geological 
Survey,  the  total  increase  of  petroleum 
production  in  March  was  6,000,000  bbl., 
as  compared  with  March,  1919.  In- 
creased consumption  made  necessary 
the  importation  of  6,500,000  bbl. 


British  Columbian  Government 

To  Consider  Peace  River 

Oil  Investigations 

When  the  Hon.  T.  D.  Pattullo,  Min- 
ister of  Lands  in  the  Provincial  Gov- 
ernment, asked  the  Provincial  Legisla- 
ture to  endorse  a  vote  of  $25,000  to 
continue  the  investigations  begun  last 
year  by  government  geologists  into 
the  oil  possibilities  of  the  Peace  River 
district  of  British  Columbia,  he  stated 
that  the  explorations  up  to  the  present 
encouraged  the  belief  that  oil  would 
be  found  in  commercial  quantities. 
The  government's  policy,  he  said,  was 
to  see  that  this  oil  wealth,  if  it  existed, 
should  accrue  to  the  people.  A  re- 
serve had  been  declared  on  oil  on  the 
crown  lands  of  that  district,  and  if  oil 
was  discovered  the  government  would 
consider  the  advisability  of  itself  go- 
ing into  the  oil-producing  business,  us- 
ing the  profits  to  pay  off  the  provin- 
cial debt.  The  vote  was  passed,  al- 
though several  of  the  members  ex- 
pressed the  belief  that  private  enter- 
prise would  make  a  more  thorough  ex- 
ploration and  that  it  would  be  the  wiser 
policy  to  let  private  enterprise  under- 
take the  work,  it  being  understood  that 
a  royalty  would  be  payable  to  the 
government  on  anything  that  might  be 
discovered. 


Oil  Conservation  and  Develop- 
ment in  California — Co- 
operation of  Producers 

Co-operation  of  every  oil  producer 
and  consumer  in  California  is  needed 
if  the  Pacific  Coast  is  to  have  an  ample 
oil  supply  with  which  to  carry  on  the 
industries  in  which  oil  is  used.  At 
the  annual  meeting  of  the  Independent 
Oil  Producers'  Agency,  the  help  of 
everyone  in  the  state  in  conserving  the 
present  supply  was  asked.  Before  ad- 
journing the  agency  elected  officers  for 
the  ensuing  year,  a  directorate  of  fifty 
members,  and  an  executive  committee 
of  fifteen.  The  president  is  L.  P.  St. 
Clair,  and  Stanley  W.  Morehead  is  vice- 
president. 

The  Majestic  Oil  Co.,  on  the  recom- 
mendation of  the  Visalia  Land  Office 
Receiver  and  Register,  will  receive  a 
U.  S.  patent  for  320  acres,  comprising 
the  west  half  of  Section  23,  31-22,  now 
operated  by  the  Union  and  Tumbador 
oil  companies,  the  Union  having  ac- 
quired its  holdings  by  purchase  from 
the  Pinal  Dome  Oil  Co. 

In  preparation  for  the  development 
on  Section  35,  30-24  the  Southern  Paci- 
fic is  building  rigs  and  hauling  material 
to  that  area.  The  Standard's  5,500-bbl. 
gusher  on  Section  36,  outside  of  the 
Naval  Reserve,  is  immediately  ad- 
joining on  the  east,  in  the  Elk  Hills 
district. 

The  Associated  Oil  Co.  has  spudded  in 
No.  14  well  an  Section  28,  28-28,  in 
the  Kern  River  field. 


Sinclair  Consolidated  Oil  Corpora- 
tion To  Seek  New  Capital 

Stockholders  of  the  Sinclair  Con- 
solidated Oil  Corporation  have  been 
informed  of  the  plans  of  that  corpo- 
ration to  issue  $75,000,000,  five-year 
7i  per  cent  notes  for  the  purpose  of 
raising  capital  to  increase  oil  develop- 
ment in  domestic  localities  as  well  as 
in  foreign  countries.  At  the  stock- 
holders' meeting  to  be  held  May  19, 
1920,  the  issuance  of  the  notes  is  to 
be  passed  upon,  as  well  as  the  ratifica- 
tion of  the  boai-d  of  directors  in 
authorizing  the  payment  of  four  quar- 
terly stock  dividends  upon  the  common 
stock  on  the  basis  of  two  shares  of 
no  par  value  common  stock  each  quar- 
ter for  each  one  hundred  shares  of 
such  common  stock  outstanding  at  the 
end  of  each  quarter. 

The  gross  earnings  of  the  corpora- 
tion for  the  year  ending  Dec.  31,  1919, 
were  $76,970,958;  operating  and  gen- 
eral expense,  maintenance,  insurance, 
and  taxes,  $54,300,060;  net  earnings, 
$22,670,898,  which,  after  deducting  $3,- 
069,662  for  interest,  discount,  and  Fed- 
eral taxes,  leaves  $19,601,235  as  in- 
come available  for  surplus  and  reserves 
as  well  as  dividends. 
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Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND   REPORTS 


What  Are  the  Most  Important 

Issues  of  the  Presidential 

Campaign? 

Herbert    Hoover    Replies    "Action,    Not 

Words"     Are     Demanded     by     the 

American   People 

(Condensed  from  New  York  Tribune, 

April   29,   1920) 

The  Republican  platform  will  doubt- 
less be  constructed  around  two  general 
themes,  first,  the  party  view  as  to  the 
many  measures  before  the  country;  sec- 
ond, the  ideals  that  the  party  will  rep- 
resent. 

The  war  has  stirred  our  old  con- 
cepts of  moral  and  economic  issues; 
it  has  created  anxious  distrust  of  the 
old  methods  and  has  raised  a  complex 
of  new  visions.  Our  people  are  grop- 
ing for  something  far  greater  than 
election   platitudes. 

All  the  different  party  platforms  will 
urge  some  form  of  a  league  of  na- 
tions, a  business  reorganization  of 
Federal  administration,  an  economy  in 
government,  a  national  budget,  read- 
justment of  taxation,  reduction  of  cost 
ot  living,  suppression  of  profiteering, 
bettennent  of  agricultural  industry, 
improved  relations  between  capital  and 
labor,  better  distribution  of  wealth, 
an  American  merchant  marine,  main- 
tenance of  civil  liberty,  extension  of 
education,  improvement  of  waterways 
and   many  other  items. 

I  am  for  all  of  these  things,  but  the 
Socialists  on  one  extreme  or  the  spe- 
cial interests  on  the  other  could  also 
favor  them.  Therefore,  the  Republican 
party  must  do  something  more. 

Policy  of  Higher  Purpose 

The  people  will  value  a  platform  as 
a  higher  purpose  if  it  is  tangible  and 
definite  in  the  proposals  for  solution  of 
its  items.  Our  people  are  only  seeond- 
prily  interested  in  the  remedies  and 
adjustments  which  all  sides  will  prom- 
is  to  promote.  .  .  .  They  are  crav- 
ing for  a  demonstration  of  the  moral, 
social,  and  economic  ideals  that  are  to 
dominate  the  solutions  of  these  ques- 
tions. In  defining  these  great  stand- 
ards, the  party  must  reach  into  the 
aspirations  of  our  people  and  into  the 
social  philosophy  upon  which  our  na- 
tional life  is  founded. 

Our  people  have  an  ideal  of  world 
service.  This  ideal  cannot  be  ignored 
by  the  party. 

Its  living  force  will  insist  upon  our 
joining  in  the  organization  of  the  moral 
forces  of  the  world,  to  reduce  arma- 
ment, check  militarism  and  relieve  op- 
pression. Our  people  do  not  desire  to 
see  us  pledged  to  use  force  in  these 
purposes;  furthermore,  they  have  no 
more  sympathy  with  the  growth  of 
militarism    at   home   than    abroad. 

Failure  to  support  the  league  of  na- 


tions, with  proper  reservations,  would 
be  a  shock  to  the  spiritual  aspirations 
of  the  American   people. 

The  Individual  Liberty  Ideal 

In  the  ideals  and  standards  to  be 
applied  to  our  economic  problems,  the 
Republican  party  must  enunciate  a 
social  ideal  that  does  not  tolerate  either 
socialism  or  the  centralization  of 
wealth  and  the  domination  of  capital. 

The  great  ranks  of  our  people  are 
neither  radical  nor  reactionary.  Their 
ideal  is  individual  liberty,  the  protec- 
tion and  stimulation  of  individual  ini- 
tiative under  the  American  condition 
that  there  shall  be  equal  opportunity 
to  all. 

They  realize  that  this  is  the  only 
protection  from  frozen  class  barriers. 
The  domination  of  any  individual  or 
any  interest  is  a  negation  of  our  real 
national  faith.  They  believe  that  such 
domination  is  going  on  to-day,  and 
they  want  coiTection  to  it. 

They  recognize  that  the  starting 
point  and  safeguards  of  these  ideals  is 
education.  Education  and  the  working 
of  public  conscience  of  our  community 
and  safeguards  of  these  ideals  comprise 
the  freedom  of  the  press,  of  assembly, 
and  of  speech  on  a  pre-war  footing,  to 
advancement  of  ideas  thi'ough  the  bal- 
lot box,  to  trial  by  jury. 

Nor  are  liberal  ideals  alone  suffi- 
cient. They  are  beginning  to  realize 
that  words  without  action  are  the 
assassins  of  idealisin.  On  the  other 
side,  they  are  equally  disgusted  with 
seeking  for  power  by  destructive  criti- 
cism, demagoguery,  specious  promises 
and  sham. 

The  maintenance  of  political  parties 
is  vital  to  the  functioning  of  our  de- 
mocracy, and  it  is  therefore  a  national 
duty  to  inspire  faith  and  confidence 
in  party  government.  We  cannot  carry 
on  this  government  successfully  if  we 
have  numerous  conflicting  groups.  Dis- 
integration of  party  will  undermine 
majority  rule,  and  endanger  us  with 
minority  rule. 

This  is,  therefore,  the  great  oppoi'- 
tunity  of  the  Republican  party  to  dem- 
onstrate again  that  it  is  a  party  of 
the  people,  that  it  is  a  party  of  great 
and  positive  ideals  and  of  definitely 
constructive  realism. 


Western  Manchurian  Copper 

Report  Ready 

A  report  of  the  investigations  made 
as  to  certain  copper  mining  properties 
in  western  Manchuria  by  J.  Morgan 
Clements,  geologist  and  mining  engi- 
neer, serving  as  American  trade  com- 
missioner in  China,  may  be  had  by 
addressing  to  the  U.  S.  Bureau  of 
Foreign  and  Domestic  Commerce  a  re- 
quest for  Confidential  Circular  F.E.  130. 


New  York  Long  a  Great 
Mining  Center 

A  ■  Survey  of  the   Facts   Reveals  Many 

Industries,   Schools,  Publications 

and  Mining  Men  Concentrated 

in  the  Metropolis 

Publishers  of  mining  and  engineer- 
ing journals  are  sometimes  challenged 
for  maintaining  publication  headquar- 
ters in  New  York  City,  where  no  min- 
ing is  in  evidence,  and  which  is  far  from 
actual  mining  fields.  These  challengers 
were  recently  answered  by  J.  Parke 
Channing,  chairman  of  Engineering 
Council,  in  a  public  letter  from  which 
the  following  extracts,  as  published  in 
the  Neir  York  Sun  and  Herald,  April 
25,  1920,  are  taken : 

"Although  mining  ranks  as  one  of 
the  important  industries  of  the  world, 
most  of  it  is  done  jn  places  and  under 
conditions  which  are  not  within  the 
everyday  view  of  the  average  citizen. 
City  dwellers  are  likely  to  think  of 
mining,  when  they  think  of  it  at  all,  as 
an  occupation  that  does  not  intimately 
concern  them.  They  are  likely  to  as- 
sume also  that  the  most  important  min- 
ing is  confined  to  the  Westei'n  and 
Northwestern  States. 

Vast  Production  in  the  East 

"It  is  true  that  the  largest  copper 
mines  are  in  Arizona,  Montana,  and 
Michigan;  that  much  of  the  lead  and 
zinc  produced  in  the  United  States 
comes  from  Missouri  and  neighboring 
states;  that  Minnesota,  Wisconsin,  and 
Michigan  produce  most  of  the  iron  ore. 
supplying  the  blast  furnaces  and  steel 
works  of  the  middle  states.  But  con- 
sidering the  actual  money  value  of  the 
mineral  product  of  the  country,  the  col- 
lieries of  Pennsylvania  and  the  iron 
mines  of  New  Jersey,  New  York,  and 
Pennsylvania,  all  within  a  railroad 
journey  of  a  few  hours  from  New  York 
City,  furnish  a  large  part  of  the  total 
mineral  production  of  the  United 
States.  In  addition,  there  are  the  petro- 
leum and  natural  gas  deposits  of  Penn- 
sylvania, the  rock  salt  mines  of  central 
New  York,  and  numerous  quarries  and 
cement  works.  New  Jersey  has  the 
distinction  of  containing  a  large  mine 
which  produces  a  unique  ore  furnishing 
both  zinc  and  manganese. 

"New  York  City  is  not  only  a  mining 
center  but  a  center  of  mining  education. 
The  Columbia  University  School  of 
Mines  was  the  first  institution  of  its 
kind  to  be  established  in  the  United 
States.  The  first  step  for  the  founda- 
tion of  a  faculty  of  applied  science  was 
taken  in  1864,  when  the  Columbia  trus- 
tees formally  approved  the  creation  of 
a  school  of  mines.  In  1896  the  schools 
of  engineering  and  chemistry  were  set 
off  from  the  School  of  Mines,  the  three 
schools  remaining,  however,  under  the 
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jurisdiction    of    a    single    faculty,    now 
headed  by  Bean  G.  B.  Pegram. 

"The  aim  of  Columbia  is  not  merely 
to  produce  highly  skilled  technicians, 
but  educated  men,  fitted  both  to  work 
in  the  field  of  science  and  to  assume  the 
highest  responsibilities  of  civic  leader- 
ship. Engineers  are  gradually  coming 
to  play  a  more  important  part  in  the 
affairs  of  the  state.  The  war  proved 
the  worth  of  the  engineer  as  a  political 
and  civic  factor.  The  reconstruction 
period  reveals  him  in  scarcely  less 
striking  fashion. 

The  Smelting  Industry 

"Within  twelve  or  fifteen  miles  of 
the  city  there  are  extensive  smelting 
and  refining  works,  the  principal  ones 
being  those  of  the  American  Smelting 
&  Refining  Co.,  Perth  Amboy;  Balbach 
Smelting  &  Refining  Co.,  Newark;  Or- 
ford  Works,  of  the  International  Nickel 
Co.,  Constable  Hook;  United  States 
Metajs  Refining  Co.,  Chrome,  all  in  New 
Jersey,  and  the  Nichols  Copper  Co., 
Laurel  Hill,  Long  Island.  The  first 
two  mentioned  treat  complex  ores  and 
matter  containing  most  of  the  metals 
of  commerce;  the  others  handle  copper 
products,  chiefly  in  their  smelting  and 
electrolytic  refining  establishments. 
Also  within  easy  reach  of  the  city  ave 
iron  blast  furnaces,  foundries,  steel 
works  and  rolling  mills  and  many  other 
similar  industries. 

"According  to  Prof.  R.  Peele,  of 
Columbia,  Pennsylvania,  New  York,  and 
New  Jersey  in  1918  produced  14,.500,000 
tons  of  pig  iron,  valued  at  about  $478,- 
500,000,  without  taking  into  account 
the  huge  production  of  structural  steel. 
Thus  within  a  radius  of  not  more  than 
100  miles  from  New  York  City  may  be 
studied  many  phases  of  the  best  mining 
and  metallurgical  practice  of  the  coun- 
try. The  city  is,  consequently,  the 
headquarters  of  a  large  number  of  min- 
ing and  metallurgical  comna'iies  hav- 
ing interests  in  every  part  of  the  United 
States  and  in  many  other  countries.  It 
also  contains  the  principal  offices  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers  and  the  Mining 
and  Metallurgical  Society  of  America, 
both  of  which  hold  frequent  meetings 
for  the  discussion  of  technical  papers 
on  mining  and  on  metallurgical 
subjects. 

Mining  in  New  York  City 

"For  a  number  of  years  New  York 
City  has  been  the  center  of  an  enormous 
amount  of  varied  engineering  work,  in 
connection  with  the  system  of  subways, 
the  twelve  subaqueous  tunnels  under 
the  Hudson  and  East  rivers  and  the  re- 
cently completed  aqueduct  tunnels.  Ex- 
tensions and  branches  of  the  subway 
system  are  still  in  progress  and  new 
lines  are  projected.  Due  to  this  huge 
amount  of  excavation  work,  the  city 
has  been  and  is  likely  to  be  for  some 
time  to  come,  in  the  language  of  Prof. 
Peele,  a  kind  of  'mining  .camp'  on  a 
large  scale,  affoi'ding  examples  of 
varied  methods  of  excavation  of  earth 
and  I'ock  under  exceedingly  difficult 
conditions." 


Roper  Declares   War-Revenue 
Laws  Discourage  Production 

They    Tax    Our    Vitality,    but    Revision 

Should    Not    Be    Hasty — Future 

Needs    Must    Be    Considered 

The  Greater  Production  Convention 
of  the  United  States  Chamber  of  Com- 
merce, meeting  at  Atlantic  City,  N.  J., 
early  last  week,  was  addressed  on  April 
21  by  Daniel  C.  Roper,  president  of  the 
Marlin  Rockwell  Corporation,  on  the 
very  live  subject  of  "Federal  Taxa- 
tion." From  the  fullness  of  his  experi- 
ence as  recent  Commissioner  of  In- 
ternal Revenue,  Mi-.  Roper  reviewed 
the  points  of  success  and  of  failure 
shown  by  our  war-revenue  laws.  He 
dtplored  their  complexity,  with  the 
resultant  necessity  for  disproportion- 
ate efforts  and  expense  by  every  one 
concerned  in  administering  and  in 
obeying  them.  He  said,  among  other 
things: 

"The  money  paid  out  directly  by  tax- 
payers in  their  endeavor  to  comply 
v/ith  the  law  last  year  amounted,  in  my 
opinion,  to  no  less  than  $100,000,000. 

"Not  only  are  thousands  of  men  and 
women,  already  staggering  under  this 
burden  of  the  extraordinary  problem 
of  reconstruction,  further  burdened  by 
the  brain-fagging  intricacies  of  in- 
vested capital  and  the  differentiation 
between  what  is  income  and  what  is 
not — what  may  and  what  may  not  be 
deductible — but  in  the  final  analysis 
tliey  are  put  to  the  necessity  of  employ- 
ing lawyers,  accountants,  and  engineers 
at  much  expense  to  calculate  tax  liabil- 
ity. They  must  employ  extra  clerical 
help,  install  and  maintain  special  rec- 
ords, and  in  many  instances  overhaul 
entire  systems  and  methods  of  ac- 
counting, which  may  be  entirely  ade- 
quate for  ordinary  business  purposes, 
but  which  do  not  enable  facile  compli- 
ance with  the  tax  laws.  I  have  been 
appalled  during  the  last  two  years  by 
the  amount  of  brain  power  and  energy 
tliat  have  been  diverted  from  normal 
avenues  of  production  to  the  activities 
i'lcident  to  compliance  with  the  tax 
bws.  A  great  deal  of  the  best  brains 
iind  ability  in  the  United  States  is  de- 
voted to  the  work  of  attempting  to 
solve  the  insoluble  problem  of  how  to 
make  profits  that  are  not  taxable,  not 
to  mention  the  less  laudable  and  more 
rarely  encountered  attempts  to  conceal 
taxable  income.  Men  are  heard  to  boast 
of  losses  sustained  that  may  be  de- 
ducted, but  lament  gains  that  are  un- 
avoidable and  on  which  tax  must  be 
paid. 

"Useful  enterprises  are  not  organ- 
ized, and  production  is  discouraged  by 
this  condition;  mining  of  minerals,  ore, 
and  coal  is  deferred  or  curtailed,  and 
timber  ready  to  be  cut  is  left  standing 
because  interest  charges  on  such  opera- 
tions appear  to  be  more  than  offset  by 
the  greater  net  profit  to  be  made 
eventually  under  the  lesser  tax  that  is 
anticipated  in  the  future.  It  would  b? 
a  long  list  indeed  that  would  describe 
t^e  uneconomic,  unhealthy  and  repres- 
sive, and  often  unsavory  business  prac- 
tices that  are  engendered  by  this  con- 


dition. This  at  least  enables  us  to  per- 
ceive the  distinctive  and  outstanding 
facts  of  which  cognizance  must  be  taken 
by  every  business  man.  Let  us  not  for- 
get, however,  that:  First,  the  war- 
revenue  laws,  hastily  and  imperfectly 
enacted  as  they  were,  drew  into  the 
Government  Treasury  the  revenue 
needed  for  immediate  war  require- 
ments. In  this  respect  they  were  suc- 
cessful. Second,  they  have  created  a 
tremendous  administrative  agency  for 
verifying  returns  in  the  effort  to  effect 
equitable  distribution  of  the  tax  burden. 
Although  the  clearing  away  of  this  ac- 
cumulation of  work  will  be  costly  to 
the  Government  and  taxpayers,  it  can- 
not be  avoided.  Third,  experience  has 
demonstrated  the  desirability  of  thor- 
oughly revising  the  Excess-Profits  Law 
as  quickly  as  possible,  and  of  enacting 
new  legislation  which  will  produce 
needed  revenue  without  such  detemng 
effects  upon  industry  and  thrift,  and 
without  such  delays  in  getting  the 
money  owing  to  the  Government  into 
the  Treasury  and  that  which  is  over- 
paid back  to  the  taxpayer." 

Mr.  Roper  warned  against  a  hasty 
revision  of  the  Excess-Profits  Law, 
pointing  out  that  the  situation  is  com- 
plicated, and  future  Government  needs 
must  also  be  considered,  "and  proper 
effort  made  to  encourage  productive  in- 
dustry, now  much  below  our  imminent 
needs.  After  all,  the  thoroughly  ethical, 
equitable  and  expeditious  administra- 
tion of  heavy  tax  laws  will  continue  to 
be  the  most  important  problem  before 
the  American  people,  but  there  must 
be  no  preferential  treatment  either  in 
construction   or   in   administration." 

Mr.  Roper  concluded  with  a  plea  for 
public  support  of  his  successor,  William 
N   Williams. 


The  Engineering  Section  of  the  Na- 
tional Safety  Council  held  its  spring 
meeting  on  April  27  at  Engineering 
Societies  Building,  New  York  City. 
During  the  morning  session,  the  fol- 
lowing talks  were  given,  followed  by 
discussion:  "The  Relation  of  Safety 
to  Engineering  Efficiency,"  by  L.  A.- 
De  Blois;  "Safety  Instruction  in  Engi- 
neering Colleges,"  by  Bruce  W.  Bene- 
dict, and  "How  To  Interest  Stu- 
dent Engineers  in  Safety,"  by  Prof.  G. 
S.  Blessing.  The  afternoon  session 
was  given  over  to  the  discussion  of 
safety  standards,  at  which  David  S. 
Beyer  presented  a  paper  on  "The 
Movement  for  Uniform  and  Safety 
Standards  and  the  Engineering  Sec- 
tion's Part."  In  the  evening,  an  in- 
formal dinner  was  held  at  the  Hotel 
Commodore.  C.  P.  Tolman,  chairman 
of  the  section,  presided  as  toastmaster. 
L.  R.  Palmer.  H.  W.  Forster,  and  David 
Van  Schaick  spoke  briefly  on  the  rela- 
tion of  safety  to  engineering.  The  ad- 
dress of  the  evening  was  given  by  Lin- 
don  W.  Bates,  who  emphasized  the  im- 
portance of  the  submarine  during  the 
war,  and  predicted  its  effect  on  future 
conflicts.  Short  talks  were  given  by 
A.  D.  Flinn,  Frank  B.  Gilbreth,  and 
Dr.  R.  M.  Little,  director  of  the  Safety 
Institute. 
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Men  you  Should 
know  about 


George  A.  Laird  is  temporarily  mak- 
ing his  headquarters  in  New  York  City. 

Alfred  Alder,  mining  engineer,  is  su- 
perintendent for  the  Nevada  Packard 
Mines  Co.,  Lower  Rochester,  Nev. 

Henry  W.  Turner,  mining  engineer, 
Mills  Building,  San  Francisco,  is  mak- 
ing  examinations   in   central   Idaho. 

Raymond  Guyer,  of  Spokane,  consult- 
ing engineer  of  the  Boston-Ely  Mining 
Co.,  was  in  Ely,  Nev.,  recently  looking 
over  the  various  properties  of  the  com- 
pany. 

Jay  A.  Carpenter,  mining  engineer, 
has  moved  his  offices  from  Tonopah 
Nev.,  to  1006  South  Hill  St.,  Lo.s 
Angeles,  Cal.,  and  will  now  practice 
as  consulting  engineer. 

O.  C.  Davidson,  general  superinten- 
dent for  the  Oliver  Iron  Mining  Com- 
pany on  the  Gogebic  and  Menominee 
ranges,  has  returned  from  a  three- 
months  vacation  in  Florida. 

G.  A.  Joslin,  managing  engineer  for 
Ramshorn  Mines  Co.,  Salt  Lake  City, 
has  gone  to  the  company's  property  at 
Bayhorse,  via  Challis,  Idaho,  where  he 
will  spend  most  of  the  summer. 

Karl  Eilers,  recently  of  the  direc- 
torate of  the  American  Smelting  &  Re- 
fining Co.,  has  opened  private  offices 
at  suite  5004,  Woolworth  Building,  233 
Broadway,  New  York  City  ('phone 
Barclay   7363). 

H.  W.  Kitson  has  recently  completed 
a  geological  survey  of  the  Iron  Cap 
Copper  Co.'s  property  near  Globe, 
Ariz.,  and  is  now  doing  some  field  work 
in  central  New  Mexico.  Mr.  Kitson's 
address  is  1209  Mills  Building,  El  Paso, 
Texas. 

Charles  H.  Nesbift  has  been  reap- 
pointed chief  state  mine  inspector  of 
Alabama,  and  James  B.  Curlin  has  been 
made  an  associate  inspector  in  place  of 
Hugh  Lynch,  resigned.  Mr.  Nesbitt 
has  been  at  the  head  of  the  Alabama 
mine  inspection  work  for  many  years. 

J.  S.  McClenahan,  formeriy  with  the 
Chile  Exploration  Co.,  at  Chuquica- 
mata,  Chile,  is  now  with  the  Nichols 
Copper  Co.,  Laurel  Hill,  Queens  County, 
N.  Y.  Mr.  McClenahan  nas  charge  of 
the  refinery  which  comprises  the 
anode  casting,  tank  room,  and  wire 
bar  departments  at  Laurel  Hill. 

TT  ^o  "■  ^"  '^'•■'""'"ff'  director  of  the 
U.  S.  Bureau  of  Mines  since  the  death 
of  the  Bureau's  first  director,  Joseph  H. 
Holmes,  has  announced  his  resigna- 
tion, effective  June  30,  next.  Dr.  Man- 
ning will  become  director  of  research 
with  the  newly  organized  American 
Petroleum  Institute. 

G.  J.  Salmon,  mining  engineer,  of  the 
Copper  Range  Co.'s  Champion  mine  at 
Painesdale,  Mich.,  has  been  called  to 
Washington,  and  will  serve  the  War- 
Minerals  Relief  Board  as  examiner  of 
properties    developed    at    Government 


solicitation  during  the  war.  Mr.  Sal- 
mon left  Painesdale  for  Washington  on 
April  15. 

John  V.  Richards,  mining  engineer, 
who  left  his  position  with  Finch  & 
Campbell,  of  Spokane,  Wash.,  to  take  a 
lieutenancy  of  Pioneers,  363rd  Infan- 
ti-y,  when  the  United  States  entered 
the  war,  has  returned  to  professional 
work  and  is  now  manager  of  Bishop 
Creek  Milling  Co.,  Bishop,  Cal.  Stuart 
E.  Elliott  is  assistant  manager,  and 
C.  O.  Moss,  mine  superintendent. 

Jesse  Q.  Betterton,  chief  experimen- 
tal chemist  of  the  A.  S.  &  R.  Co.'s  plant 
at  Omaha,  Neb.,  has  resigned  recently 
to  accept  the  position  of  chief  metal- 
lurgist for  Rhodesia  Broken  Hill  De- 
velopment Co.,  Broken  Hill,  Rhodesia, 
Africa.  Mr.  Betterton,  who  is  a  grad- 
uate of  the  South  Dakota  School  of 
Mines,  had  been  with  the  Omaha,  Neb., 
plant  almost  continuously  for  the  last 
ten  years. 

Herbert  C.  Hoover  was  this  year's 
recipient  of  the  memorial  gold  medal 
"for  eminence  in  the  application  of 
science  to  the  public  welfare,"  pre- 
sented by  the  National  Academy  of 
Sciences  on  April  27.  In  the  absence 
of  Mr.  Hoover,  Dr.  A.  A.  Noyes  simply 
announced  that  the  award  was  "for  his 
application  of  science  in  the  conserva- 
tion, selection,  and  distribution  of 
food."  This  is  the  first  award  of  this 
medal  to  a  mining  engineer. 

Ramon  F.  Munoz,  mining  engineer, 
has  opened  an  office  in  Monterey,  N.  L., 
Mexico,  where  he  will  engage  in  inde- 
pendent professional  work.  Seiior 
Munoz  is  a  graduate  of  the  Massachu- 
setts Institute  of  Technology,  and  dur- 
ing the  last  ten  years  has  served  in  the 
operating  and  exploration  departments 
of  Cia.  Minera  de  Penoles,  S.  A.;  Cia. 
de  Minerales  y  Metals,  S.  A.  (American 
Metal  Co.,  Ltd.),  and  associated  com- 
panies. He  may  be  addressed  at  P.  O. 
Box  263,   Monterey,   N.   L.,   Mexico. 

Ross  E.  Douglass  and  A.  H.  Law- 
rence have  organized  the  firm  of  Doug- 
lass, Lawrence  &  Co.,  Santiago,  Chile, 
which  offers  its  services  as  consulting 
and  supervising  mining  engineers.  Mr. 
Douglass  announces  his  resignation, 
on  April  1,  from  the  Braden  Copper 
Co.  (Mineral  El  Teniente),  while  Mr. 
Lawrence  states  that,  with  the  permis- 
sion of  his  clients,  all  his  professional 
work  will  be  assumed  by  the  new  firm. 
Oswaldo  Martinez  C.  announces  his 
resignation  as  chief  of  the  Chilean  Min- 
ing Statistics  Service  to  assume  the 
duties  of  business  manager  for  Doug- 
lass, Lawrence  &  Co.,  whose  address  is 
P.  0.  Box  718,  Huerfanos  No.  1112 
(3er  piso),  Santiago,  Chile.  Cable  ad- 
dress: "Dolaw." 


fessor  Lindgren  is  now  at  the  head 
of  the  combined  departments.  Profes- 
sor Lindgren  is  well  known  to  our  read- 
ers also  as  the  geologist  in  charge  of 
the  presentation  of  the  geological  evi- 
dence for  the  case  of  the  Utah-Apex 
Mining  Co.,  Bingham  Canyon,  Utah,  in 
Utah-Apex  vs.  Utah  Consolidated,  hear- 
ings in  which  were  recently  ter- 
minated. On  the  occasion  furnished  by 
this  lawsuit  Mr.  Lindgren  seized  the 
opportunity  to  have  made  bulk  analyses 
of  semi-metamorphosed  limestones  of 
the  Bingham  Canyon  district,  thereby 
securing  evidence  to  demonstrate  con- 
clusively that  large  amounts  of  silica, 
alumina,  and  iron  were  transferred 
into  the  limestone  while  it  was  under- 
going contact  metamorphism.  He  has 
thus  once  more  controverted  that  school 
of  geology,  formerly  more  widely  ac- 
cepted than  at  present,  which  held  that 
contact  metamorphism  in  limestone  in- 
volved only  the  recrystallization  of  ma- 
terials already  present  in  that  rock. 


Obituary 


Charles  F.  Sloane  of  Hollywood, 
Cal.,  who  died  of  apoplexy  recently 
at  Globe,  Ariz.,  had  done  much 
to  develop  the  asbestos  industry 
of  Arizona.  He  had  been  work- 
ing on  a  plan  for  the  combination 
of  several  interests  for  the  financing 
of  a  large  manufacturing  plant  to  be 
established  on  the  Pacific  Coast  for 
the  handling  of  all  grades  of  asbestos. 
Mr.  Sloane  was  fifty-nine  years  old.  a 
native  of  Boston,  and  held  membership 
in  the  Lambs  Club  of  New  York  and 
the  Bohemian  Club  of  San  Francisco. 


Society  meetings 
Announced 


Waldemar  Lindgren,  professor  of 
geology  at  Massachusetts  Institute  of 
Technology,  Cambridge,  Mass  ,  was  in 
New  York  City  for  a  few  hours  on 
April  28  on  his  way  home  from  Wash- 
ington, D.  C.  The  departments  'of 
mining  and  of  geology  at  the 
institute  have  recently  been  reor- 
ganized    and     consolidated,     and     Pro- 


The  Joint  Conference  Committee,  con- 
sisting of  representatives  of  the  A.  S. 
C.  E.,  A.  I.  M.  E.,  A.  S.  M.  E.,  and 
A.  I.  E.  E.,  has  issued  an  invitation  to 
a  number  of  local  and  national  engi- 
neering societies  to  have  their  represen- 
tatives present  at  an  organizing  con- 
ference to  be  held  at  Washington,  D. 
C,  on  June  3  and  4,  1920.  The  purpose 
is  to  secure  co-operation  of  engineering 
and  allied  technical  organizations  to 
further  the  public  welfare  wherever 
technical  knowledge  and  engineering 
training  are  involved  and  to  consider 
matters  of  common  concern  to  these 
professions. 

Although  the  call  is  issued  by  the 
Joint  Conference  Committee,  the  re- 
sponsibility for  perfecting  a  permanent 
organization  will  rest  with  the  dele- 
gates to  the  conference.  It  is  hoped 
that  the  dele<jates  will  be  empowered  to- 
take  final  action  for  their  respective  or- 
ganizations, but  representation  in  the 
conference  in  no  way  obligates  an  or- 
ganization to  continue  its  participation. 
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Leading  Events 


British  Empire  Steel  Corporation 
Formed  in  Canada 

Nine     Steel,     Coal,     Shipbuilding     and 

Transportation  Companies   Alerged 

—Half    Billion    Capital 

Consolidation  of  nine  steel,  coal,  ship- 
building and  transportation  companies 
01  Canada  into  the  British  Empire 
Steel  Corporation,  capital  $500,000,000, 
was  announced  on  May  2  by  Colonel  W. 
Grant  Morden,  a  Canadian  member  of 
the  British  Parliament.  He  said  that 
it  was  the  largest  merger  of  its  kind 
in  the  British  Empire,  and  second  only 
to  the  U.  S.  Steel  Corporation. 

Colonel  Morden  declared  that  the 
consolidation  would  associate  the  iron 
and  coal  deposits  of  the  Atlantic  sea- 
board of  the  Dominion  with  the  steel- 
making  experience  and  financial  re- 
sources of  Great  Britain. 

Included  in  the  consolidation  are  the 
Dominion  Steel  Corporation  and  its  sub- 
sidiaries; Nova  Scotia  Steel  &  Coal  Co., 
Ltd.,  and  its  subsidiaries;  Canada 
Steamship  Lines,  Ltd.,  and  its  subsid- 
iaries; Canada  Foundries  and  Forgings, 
Ltd.,  and  its  subsidiaries;  Maritime 
Rail  Co.  and  its  subsidiaries;  Collings- 
wood  Shipbuilding  Co.,  Ltd. ;  Port 
Arthur  Shipbuilding  Co.,  Ltd.;  Halifax 
Shipyards,  Ltd.,  and  the  Davie  Ship- 
building &  Repairing  Co.,  Ltd. 

Negotiations  are  in  progress  with 
several  other  enterprises  to  enter  the 
consolidation,  according  to  Colonel 
Morden. 

The  London  advisory  board  of  the 
corporation.  Colonel  Morden  said,  will 
include  Sir  William  Beardmore,  chair- 
man, of  William  Beardmore  &  Co., 
Glasgow;  Henry  Steel,  chairman  of  the 
United  Steel  Companies  of  Great  Bri- 
tain; Viscount  Furness,  chairman  of 
the  Furness  group  of  English  steel  in- 
dustries; Benjamin  Talbot,  J.  P.  Mana- 
gian,  director  of  the  Furness  com- 
panies; Major  Gen.  Sir  Newton  Moore, 
formerly  a  minister  in  Western  Aus- 
tralia, and  Sir  Treva  Dawson,  deputy 
chairman  and  managing  director  of 
Vlckers,  Ltd. 

The  capital  stock  of  the  corporation 
will  be  divided  as  follows: 

Seven  per  cent,  cumulative  preferred. 
$50,000,000,  of  which  $37,000,000  is  to 
be  issued;  8  per  cent,  cumulative  pre- 
ferred participating,  $100,000,000,  of 
which  $25,000,000  is  to  be  issued;  7  per 
cent,  non-cumulative  preferred,  $150,- 
000,000,  of  which  $68,000,000  is  to  be 
issued;  common,  $200,000,000,  of  which 
$77,000,000  is  to  be  issued. 

Great  enthusiasm  is  reported  to  be 
displayed  in  Great  Britain  over  the 
launching  of  this  new  project,  the  high 
standing  of  the  board  members  attract- 
ing favorable  comment. 


WEEKLY  RESUME 

The  Htuation  at  Butte  and  in  the 
Tonopah  and  Divide  districts  con- 
tinues to  improve  slowly  as  the  strik- 
ers gradually  return  to  work.  At 
Tombstone,  Ariz.,  a  verdict  of  "not 
guilty"  tca.s  returned  on  April  30  in 
the  trial  of  the  first  Bisbee  deporta- 
tion case.  The  affairs  of  the  Utah 
Power  Co.  and  the  Colorado  Power 
Co.  are  being  investigated  as  a  result 
of  their  asking  permission  to  charge 
more  for  power.  In  Canada,  an- 
nouncement is  made  of  the  merger  of 
nine  companies  into  the  half-billion- 
dollar  British  Empire  Steel  Corpora- 
tion. Recommendations  affecting  the 
mining  industry  have  been  made  by 
the  Commissio7i  for  Unification  of 
Labor  Laws  in  session  at  Ottawa. 

At  Washington,  Tan.  H.  Manning 
has  resigned  as  Director  of  the  V.  S. 
Bureau  of  Mities.  F.  G.  Cottrell  has 
bee7i  nominated  to  succeed  by  the 
President.  A  rehearing  of  V.  S.  Steel 
Corporation  anti-trust  case  has  been 
refused    by    the    Supreme    Court. 


Heavy  Storms  Destroy  Plants 
in  Joplin-Miami  District 

Rain,     Wind     and     Lightning     Cause 

Quarter   Million  Loss  on  Nights 

of  May   3   and   4 

Damage  to  the  extent  of  a  quarter  of 
a  million  dollars  was  suffered  by  the 
Joplin-Miami  zinc  and  lead  district 
from  heavy  rain,  wind,  and  electrical 
storms  on  the  nights  of  May  3  and  4. 
The  concentrator  of  the  Omaha  Lead  & 
Zinc  Co.,  situated  east  of  Picher,  Okla., 
was  stnick  by  lightning  and  burned  on 
May  3,  the  loss  being  $100,000.  The 
Butte-Kansas  mine,  at  Waco,  Mo.,  caved 
and  the  larger  part  of  the  mill  was 
destroyed  the  night  following.  This 
loss  is  estimated  at  $100,000. 

The  Victory  Metals  Co.,  sustained  a 
loss  estimated  at  from  $20,000  to  $30,- 
000,  through  damage  done  by  wind  at 
its  Blue  Bonnet  and  Central  mines.  The 
damage  done  by  the  tornado  at  the 
Blue  Bonnet  on  April  10  had  just  been 
repaired.  One-half  of  the  concentrator 
being  moved  in  two  sections  across 
country  to  the  Aztex  lease  was  de- 
molished. The  Rogers  Foundry  Co.  lost 
by  tornado  its  recently  completed  foun- 
dry at  Baxter  Springs,  the  damage  be- 
ing placed  at  $20,000.  Dozens  of  mills 
lost  tramways,  dummy  elevators,  and 
tailing  flumes,  the  companies  thus  suf- 
fering including  the  Eagle  Picher  Lead 
Co.,  the  Federal  Smelting  &  Refining 
Co.'s  Lucky  0.  K.,  the  St.  Louis  Smelt- 
ing &  Refining  Co.,  and  the  Huttig 
Lead  &  Zinc  Co.  The  total  damage  is 
not  less  than  5  250,000. 


Cripple  Creek  Faces  Possibility 
of  Shut-Down  of  Mines 

Position  of  Gold  Forbids  Treatment  of 
Ores     Formerly     Profitable — Port- 
land Has  Best  Ore  in  10  Years 

With  practically  every  mining  com- 
pany in  the  district  either  entirely  sus-. 
pending  pajTnent  of  dividends,  or  de- 
creasing the  rate.  Cripple  Creek  oper- 
ators are  confronted  at  the  end  of  the 
first  quarter  of  1920  with  conditions 
which,  unless  relief  is  soon  forthcom- 
ing, will  result  in  the  practical  sus- 
pension of  mining  operations  in  the 
district. 

With  a  total  production  from  the 
Cripple  Creek  district  of  more  than 
$300,000,000  during  the  past  28  years, 
it  may  seem  incredible  that  the  mines 
which  produced  this  vast  supply  of  gold 
are  in  imminent  danger  of  closing- 
down,  but  one  has  only  to  scan  the  re- 
ports of  the  U.  S.  Geological  Survey 
and  note  the  alarming  decrease  in  pro- 
duction to  realize  how  grave  the  danger. 

According  to  the  figures  of  the  U.  S. 
Geological  Survey,  the  gold  production 
m  the  Cripple  Creek  district  in  1915 
was  $1.3,693,194;  1916,  $12,119,950; 
1917,  $10,394,847;  1918,  $8,119,747, 
and  1919,  $5,830,000.  The  1920  produc- 
tion, unless  conditions  change,  will 
probably  fall  to  between  three  and  four 
million  dollars. 

Under  present  conditions  it  costs 
more  to  mine  gold  than  the  product* 
brings  at  the  mint.  Frank  G.  Peck, 
president  of  the  Portland  Gold  Mining- 
Co.,  in  a  letter  to  stockholders  announc- 
ing the  reduction  of  the  quarterly  divi- 
dend, outlines  a  situation  which  like- 
wise has  application  to  many  other 
properties  in  the  district.    He  says: 

"As  you  doubtless  know,  the  gold 
mining  industry  of  the  United  States 
is  facing  the  most  serious  crisis  which 
it  has  ever  experienced  in  its  entire 
history.  Many  gold  mines  throughout 
the  country  have  closed  and  others  are 
on  the  verge  of  it.  For  many  months 
the  Portland  Gold  Mining  Co.  has  felt 
the  full  force  of  the  existing  adverse 
conditions.  There  has  been  a  serious 
shortage  of  labor  in  the  Cripple  Creek 
district  ever  since  the  beginning  of  the 
war.  Wages  have  almost  doubled,  fuel 
and  mining  supplies  have  increased  in 
price  from  60  to  150  per  cent,  which 
has  increased  the  cost  of  mining  oper- 
ations and  the  treatment  of  ores  to 
such  an  extent  as  to  render  valueless 
a  very  large  tonnage  of  ores  in  the 
Portland  mine  that  formerly  yielded  a 
good  profit.  However,  by  cutting  down 
development  work  and  reducing  ex- 
penses wherever  possible,  the  Portland 
company  has  maintained  dividends  con- 
tinuously   throughout    the    war    period 
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and  since,  though  at  a  somewhat  re- 
duced rate,  its  officials  hoping-  all  the 
time  that  conditions  would  soon  begin 
to  improve.  In  this,  so  far,  we  have 
been  disappointed. 

"The  costs  of  operation  at  the  Port- 
land mine  today  are  higher  than  at  any 
period  in  its  history,  and  there  seems 
little  prospect  of  a  reduction  in  the 
immediate  future.  Of  recent  years  a 
very  considerable  part  of  our  output  has 
been  produced  by  lessees,  and  last  year 
the  larger  part  of  our  net  profits  came 
from  that  source.  However,  at  pres- 
ent lessees  have  almost  disappeared 
from  the  mine,  because  of  the  high 
wages  that  can  be  obtained  elsewhere. 

"We  wish  to  emphasize  the  fact  that 
all  our  troubles  and  difficulties  are  due 
to  conditions  brought  about  by  the  war, 
and  not  through  any  fault  of  your  mine 
or  mill.  In  fact,  the  lower  levels  of 
your  mine  are  now  producing  richer 
ore  than  at  any  time  during  the  last 
ten  years,  and  your  mill  has  been  per- 
fected to  an  extent  that,  if  operated  on 
the  low-grade  ores  of  the  mine  under 
the  conditions  that  existed  three  years 
ago,  would  be  earning  independent  of 
the  profits  from  mining  operations,  the 
entire  2-cent  quarterly  dividend  paid 
during  the  last  two  years." 

First  Verdict  Reached  in  Bisbee 
Deportation  Cases 

Harry  E.  Wootten  Not  Guilty  of  Kid- 
napping— Trial  of  Blanket  Case 
To  Open  June  7 

The  first  man  to  be  brought  to  trial 
of  the  two  hundred  and  ten  indicted  for 
kidnapping  in  connection  with  the  de- 
portation of  striking  copper  miners  and 
their  sympathizers  from  Bisbee,  Ariz., 
on  July  12,  1917,  has  been  declared  not 
guilty  by  the  jury.  This  man  was 
Harry  E.  Wootten,  a  hardware  mer- 
chant of  Bisbee.  The  verdict  was 
handed  to  Judge  Samuel  L.  Pattee,  sit- 
ting at  Tombstone,  Ariz.,  on  April  30, 
after  the  jury  had  been  out  two  hours 
and  only  one  ballot  had  been  taken. 
The  trial  began  on  Feb.  2.  The  verdict 
in  this  case  will  have  no  effect  on  the 
prosecution  of  one  hundred  and  fifty- 
nine  other  defendants  in  the  blanket 
case,  trial  of  which  will  begin  on 
June  7. 

Dock  Workers  at  Ashland,  Wis., 
Return  to  Work 

An  agreement  has  at  last  been 
reached  by  the  railroad  companies  with 
the  striking  dock  workers  at  Ashland, 
Wis.  The  continuance  of  this  strike 
has  prevented  the  prompt  commence- 
ment of  shipping  from  the  iron  mines 
of  the  Gogebic  Range.  Under  the 
agreement  reached,  the  men  are  to  re- 
ceive 62ic.  per  hour  for  day  w-ork  and 
65c.  for  night  work,  with  time  and  a 
half  for  overtime.  A  big  movement  of 
ore  to  the  docks  will  undoubtedly  begin 
at  once.  The  Steel  &  Tube  Co.  had 
already  sent  its  clerks  to  the  docks  in 
anticipation  of  an  early  settlement. 


I.  W.  W.  at  Tonopah  and  Divide 
Demand  Shower  Baths 


Old  Golconda  Being  Reopened 
Near  Chloride,  Ariz. 


Want     Other     Things,     Too,     Most     of     Highland  M.  &  M.  Co.  Developing  This 
Which,  Mining  Companies  Claim,  and  Adjoining  Ground — Plans  To 

They   Already   Have  Erect   Mill 


Although  no  demands  were  made  by 
the  striking  1.  W.  W.  in  the  Tonopah 
and  Divide  districts  at  the  time  of  the 
walkout  on  April  22,  the  following 
printed  demands  were  mailed  to  each 
operating  company: 

1.  The  immediate  release  of  all  in- 
dustrial and  political  prisoners. 

2.  A  six-hour  day  from  collar  to 
collar. 

3.  A  minimum  wage  scale  of  $7  a 
day  for  all  workers  employed  in  the 
mining  industry. 

4.  Abolition  of  all  contract  and  bonus 
and  so-called  efficiency  systems. 

5.  Two  men  to  work  together  on  all 
machines  and  two  men  to  work  together 
in  all  workings. 

6.  Water  spray  through  all  drills,  and 
all  drifts  and  stopes  in  which  men  are 
working  to  be  watered  down  every  day. 
and  all  drifts  which  men  walk  through 
going  to  their  places  of  work. 

7.  We  also  demand  that  all  mining 
companies  employing  men  from  out  of 
town  furnish  them  with  clean  sheets 
twice  every  week,  with  springs  and 
mattresses  and  plenty  of  blankets;  one 
man  to  a  i-oom,  and  his  bed  made  up 
each  day  and  his  room  to  be  cleaned 
of  all  dust  and  other  things  which  may 
accumulate;  also  shower  baths  with  hot 
and  cold  water  and  dry  room  to  change 
their  clothes;  both  rooms  to  be  com- 
fortably heated. 

8.  No  discrimination  against  union 
men. 

(Signed)    Strike  Committee. 

The  miners  of  the  district,  it  is 
claimed,  have  been  enjoying  most  of 
the  conveniences  mentioned  in  this  list 
for  several  years.  The  demands  were 
not  even  known  of  by  the  majority  of 
the  men  until  published  in  the  local 
papers  the  day  after  the  walkout. 

The  fact  that  a  signed  agreement 
existed  apparently  did  not  concern  the 
miners.  The  crafts,  however,  were  ab- 
solutely loyal  to  their  agreement  and 
remained  at  work.  It  "was  later  an- 
nounced, as  stated  in  the  last  issue  of 
the  Engineering  and  Mining  Journal. 
that  the  1.  W.  W.  leaders  had  called 
the  strike  off,  but  the  mines  are  run- 
ning short  handed.  Possibly  5  per  cent 
of  the  underground  men  have  left  town 
so  that  chances  for  the  resumption  of 
normal  operations  soon  seem  to  be 
excellent. 

Durham  Mines  to  Reopen 

Iron  ore  mines  of  the  Durham  Iron 
Co.,  at  Durham,  Pa.,  are  to  be  reopened 
after  an  idleness  of  ten  years.  The 
mines,  together  with  1,000  acres  of 
land  in  Durham,  have  been  purchased 
by  W.  P.  Young,  of  Easton,  Pa. 
Samples  of  the  ore  from  the  mines 
were  sent  to  the  Empire  Steel  &  Iron 
Co.,  Catasauqua,  Pa.,  recently  and 
after  analyzing,  a  5,000-ton  order  was 
assured. 


By  S.  Ford  Eaton 

The  Highland  Mining  &  Milling  Co., 
which  was  incorporated  in  April,  1919, 
is  actively  developing  its  property 
about  six  miles  southeast  of  Chloride, 
Ariz.  Its  holdings  consist,  in  part,  of 
thirty  claims  embracing  all  the  ground 
of  the  old  Golconda  and  Middle  Gol- 
conda companies,  the  former  of  which 
has  lain  idle  since  its  flotation  plant 
was  burned  down  in  1917.  In  addition 
to  these  two  groups  it  has  obtained  four 
outside  claims,  known  as  the  Stone 
Cabin,  Lane,  King  and  Side  Issue.  On 
these  latter  are  located  the  sites  for  a 
mill  and  for  the  portal  of  a  deep  adit. 
Eighteen  of  the  thirty  claims  are 
patented.  The  company  is  well  financed, 
having  recently  successfully  floated  a 
bond  issue  to  cover  the  cost  of  prelim- 
inary development  and  installation.  The 
officers  are  C.  B.  Bell,  president;  W.  J. 
Cook,  vice-president,  and  Alexander 
Rose,   secretary   and   treasurer. 

C.  B.  Bell  was  the  principal  owner 
and  manager  of  the  Middle  Golconda 
during  recent  years.  In  1918,  he  con- 
ceived the  idea  of  consolidating  the  Gol- 
conda, Middle  Golconda  and  certain 
other  claims  so  located  as  to  control 
sites  for  proposed  adits  which  would 
tap  at  considerable  depth  the  system  of 
ledges  passing  through  both  properties. 

The  Golconda  mine  was  for  years  one 
of  the  active  producers  along  the  Cer- 
bat  Range.  During  the  earlier  period 
of  operation  it  was  distinctly  a  silver 
producer.  The  surface  ores  were  milled 
on  the  property  in  Union  Basin. 
Eventually  the  sulphides  high  in  zinc 
were  reached,  for  which  the  old  mill  was 
unsuited.  New  interests  took  over  the 
Golconda  and  the  single-compartment 
1,400-ft.  shaft  was  sunk.  Large  bodies 
of  zinc  ore  were  opened  up,  which  also 
carried  gold,  silver,  copper  and  lead. 
The  production  of  zinc  alone  was  about 
1.5.000,000  lb.  A  flotation  plant  was 
built  and  operated  for  a  number  of 
years  until  its  destruction  by  fire  in 
1917.  During  this  second  period  ore 
was  extensively  mined  on  the  Golconda 
and  Tub  claims  down  to  the  1,000-ft. 
level  of  the  Golconda  shaft. 

Immediately  northwest  of  the  Gol- 
conda, on  the  strike  of  the  veins  worked 
in  that  7iiine,  lies  the  Middle  Golconda. 
The  same  system  of  ledges  passes 
through  both  pi-operties.  There  is  one 
important  difference.  Whereas  the  Gol- 
conda is  in  Union  Basin,  a  cuplike 
gulch  back  in  the  mountains  with  a 
comparatively  high  floor,  the  Middle 
Golconda  is  in  Todd  Basin  on  the 
rather  steep  western  slope  of  the  Cer- 
bats.  This  difference  makes  the  latter 
ideal  for  development  by  crosscut  adits, 
in  which  manner  the  six  veins  included 
have  been  opened  up.  .A.s  known  in 
their  respective  order  from  west  to 
east,  they  are  the  Tub,  Oro  Plata,  Pros- 
perity, Golconda,  Highland  and  Black- 
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foot.  The  ore  mined  from  the  Tub 
vein  on  this  property  was  sorted  by 
hand,  the  high  grade  shipped  and  the 
balance  allowed  to  accumulate  for  a 
future  mill.  In  this  pile  of  mill  ore 
there  are  about  15,000  tons  carrying  17 
per  cent  zinc,  10  oz.  silver,  0.1  oz.  gold, 
11  per  cent  lead  and  li  per  cent  cop- 
per. 

The  center  of  operations  today  is  at 
the  portal  of  what  is,  at  present,  the 
main  adit  and  tramming  level  on  the 
Big  Bethel  claim.  This  adit  is  now  in 
over  700  ft.  and  will  be  driven  about 
2,000  ft.  in  all.  The  Tub  vein  has  been 
cut  300  ft.  below  the  outcrop  and  150 
ft.  below  the  lower  of  the  old  adits. 
The  Oro  Plata  will  soon  be  reached  and 
the  long  bore  will  eventually  tap  the 
Blackfoot  at  a  depth  of  1,300  ft.  A 
drift  to  the  south  on  the  Tub  vein  is 
well  advanced  and  will  be  driven  in 
under  the  old  Golconda  workings  on 
the  Tub  claim.  At  that  point  the  lateral 
will  be  230  ft.  below  the  lowest  old  de- 
velopment work. 

At    the    same    time    another    drift    is 


tive  tests  on  the  ore  were  made  by  sev- 
eral metallurgists  with  good  results. 
Flow  sheets  have  been  submitted  and 
within  sixty  days  contracts  will  be  let 
for  the  designing,  construction  and 
equipment.  Equipment  and  other  sup- 
plies for  power  installation  have  been 
purchased. 

It  is  estimated  that  there  is  already 
a\ailable  sufficient  ore  of  a  grade  simi- 
lar to  that  on  the  dumps  to  run  the  mill 
for  a  considerable  time.  An  average 
sample  runs  20.90  per  cent  zinc,  11.91 
oz.  silver,  1.75  per  cent  copper,  1.50  per 
cent  lead,  and  0.1   oz.  gold. 

Pritchard  Creek  R.R.  Inquiry 
Delayed"  in  Coeur  d'Alenes 

The  hearing  before  the  Idaho  Utili- 
ties Commission  at  Wallace,  Idaho,  in 
which  the  O.-W.  R.  &  N.  Co.  was  re- 
quired to  show  cause  why  it  should  not 
be  required  to  reconstruct  the  12-mile 
stretch  of  railroad  along  Pritchard 
Creek  that  was  washed  out  two  and  a 
half  years  ago,  has  been  continued  for 


Cold  Water  Thawing  Successful 
in  Iditarod  District,  Alaska 

Other   Experiments   Made   in   Effort  To 

Reduce  Mining  Costs — Conditions 

Bad  Last  Season 

By  J.  G.  Rivers 

During  the  1919  season,  several  ex- 
periments were  conducted  in  the  Idita- 
rod mining  district  in  Alaska  by  dredge 
operators  ia  connection  with  thawing 
frozen  ground  by  cold  water  under  pres- 
sure. One  of  the  tests,  which  the 
writer  knows  to  be  authentic,  was  as 
fellows:  An  ordinary  steam  point  at- 
tached to  a  hydraulic  pipe,  which  sup- 
plied water  at  65  deg.  F.  under  a  90-ft. 
head,  was  driven  to  bedrock  through 
4  ft.  of  frozen  muck  and  8  ft.  of  frozen 
'gravel,  this  operation  taking  one  man 
five  hours.  The  point  was  allowed  to 
remain  without  attention  for  72  hours, 
when  it  was  pulled  up  and  the  hole 
cleaned  out  to  the  frost.  The  muck 
capping  was  found  to  be  thawed  18  in. 
in  every  direction  from  the  point,  and 
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being  driven  south  on  the  Tub  vein 
from  the  adit  above.  These  two  adits 
are  connected  by  a  150-ft.  raise,  which 
will  be  used  as  an  ore  pass.  Ore  mined 
above  will  be  trammed  to  this  raise, 
drawn  out  on  the  main  level  and  hauled 
to  the  mill  bins.  As  rapidly  as  the 
various  ledges  are  reached  laterals  will 
be  started  north  and  south  on  them. 

For  the  pi-esent,  power  for  the  drills 
is  supplied  by  an  80-hp.  Fairbanks- 
Morse  gasoline  engine  driving  a  550-ft. 
I-R  compressor.  KLew-  construction  is 
progressing,  and  the  new  blacksmith 
shop  and  machine  shop  are  completed. 
Both  are  large  well-designed  buildings. 
The  company  has  had  difficulty  in  secur- 
ing equipment.  All  new  machinery  for 
mine  and  mill  is  to  be  driven  by  elec- 
tric power  obtained  from  the  Desert 
Power  &  Water  Co.,  whose  line  passes 
near  the  mill  site. 

The  tramway  from  adit  to  mill  site 
is  completed  and  the  latter  has  been 
cleared  for  grading,  which  will  start  at 
once.  Plans  call  for  a  300-ton  mill, 
which  will  make  two  products,  lead 
and  zinc.     During  the  last  year  exhaus- 


six  months  on  motion  of  the  petitioners. 
This  action  was  taken  in  order  to  give 
North  Side  shippers  time  to  prepare  a 
showing  of  cost  and  tonnage  to  combat 
that  made  by  the  railroad  company.  It 
is  possible  that  in  the  meantime  the 
matter  may  be  taken  up  directly  with 
the  company  and  the  desired  construc- 
tion be  accomplished  by  negotiation. 
At  the  time  the  application  for  the 
hearing  was  made,  the  railroads  were 
under  Government  control  and  appeal 
to  the  Utilities  Commission  seemed  to 
be  the  only  recourse.  The  mining  com- 
panies which  have  tonnage  available 
and  are  urging  the  rebuilding  of  the 
line  are  the  Bear  Creek,  Paragon,  Fi- 
delity, Jack  Waite,  and  the  Yukon 
Gold. 


The  annual  report  of  the  Yukon  Gold 
Co.  states  that  in  1919  the  directors  de- 
cided to  allow  the  charters  of  the  Bul- 
lion Hydraulic  Mining  Co.,  Caribou 
Gold  Mining  Co.,  and  Atlin  Consoli- 
dated Mining  Co.  to  lapse,  as  examina- 
tion and  investigation  had  demonstrated 
that  the  properties  were  of  no  value. 


the  gravel  had  thawed  a  distance  of 
7  ft.  in  every  direction  from  the  point. 
To  have  obtained  the  same  results  with 
steam,  from  36  to  48  hours  continuous 
steaming  would  have  been  necessary, 
which  would  have  added  about  $2  for 
boiler  fuel  costs  with  no  lessening  of 
k.bor  costs.  From  this  and  similar  ex- 
periments it  is  believed  that,  with  a  suf- 
ficient battery  of  water  points  of  proper 
construction,  water  can  be  made  to 
take  the  place  of  steam  for  thawing 
the  frozen  gravels  almost  exclusively 
after  the  month  of  May,  which  will  re- 
sult in  a  direct  saving  to  the  dredge 
operators  of  5  to  8c.  per  sq.ft.  of  bed- 
rock and  in  some  cases  will  determine 
whether  or  not  low-grade  gravels  can 
be    worked    profitably. 

Another  interesting  attempt  to  re- 
duce the  costs  of  mining  low-grade 
ground  has  been  made  by  an  operator 
on  Willow  Creek.  This  operator  in- 
stalled a  Bucyrus  drag-line  scraper  two 
years  ago  for  use  on  the  creek  benches, 
v.'hich  were  so  low  that  the  gravel  could 
not  be  sluiced  off  to  bedrock.  After 
the  overburden  is  sluiced  and  piped  off. 
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the  scraper  is  used  to  hoist  the  remain- 
ing 5  or  6  ft.  of  pay  dirt  into  the  sluice 
boxes.  The  scraper  dumps  into  a  hop- 
per which  is  connected  with  the  line  of 
sluice  boxes,  the  whole  installation 
being  on  wheels  and  rails  so  that  it  can 
be  moved  forward  along  the  side  of  the 
cut  to  keep  pace  with  the  scraper.  This 
operator  worked  ground  last  summer  by 
this  machine  at  a  cost  of  less  than  8c. 
per  ft.  of  bedrock.  It  is  safe  to  say 
that  this  is  the  lowest  cost  per  sq.ft. 
ever  established  in  this  locality  and  is 
probably  from  10  to  15c.  per  sq.ft.  less 
than  it  would  have  cost  to  dredge 
the  same  ground  under  present  meth- 
ods, disregarding  depreciation  and  in- 
terest on  the  much  more  costly  dredg- 
ing equipment. 

The  Iditarod  district  continued  to  ba 
one  of  the  important  producers  of  the 
interior  during  1919.  Notwithstanding 
that  the  Yukon  Gold  Co.  failed  to  re- 
sume operations  during  the  season,  the 
camp  produced,  in  round  figures,  $700,- 
000,  from  gold  and  silver  placers,  over 
half  of  which  was  taken  out  by  the  two 
small  dredges  on  Otter  Creek  and  the 
balance  from  numerous  small  hydraulic 
operations.  About  250  men  were  em- 
ployed continuously  through  the  open 
season,  which  lasted  from  May  1  until 
Nov.  15,  which  is  unusually  long  for 
this  part  of  Alaska. 

The  increased  cost  of  materials  and 
supplies  during  the  year  reached  the 
point  where  low-grade  gravels  cannot 
be  worked  profitably  by  present  meth- 
ods. It  costs  $2.75  to  $3  to  board  men, 
which  increase  affected  operating  costs 
because  all  operators  in  the  district 
have  their  own  mess  houses  always  well 
managed.  Wages  remained  practically 
unchanged  at  $6  and  board  for  10 
hours'  work. 

The  whole  future  of  placer  mining  in 
Alaska  depends  on  one  of  two  things: 
Decreased  costs  of  mining  or  increased 
returns  for  our  gold  either  in  a  form  of 
a  bonus  or  otherwise.  The  present 
condition  cannot  continue  very  long. 
The  high-grade  ground  is  exhausted  but 
large  bodies  of  low-grade  gravels  re- 
main. 

Daylight  Saving  Plan  Rejected 
on  Gogebic  Range 

The  question  uf  adopting  "daylight 
saving"  has  received  some  attention  on 
the  Gogebic  Range  lately,  and  a  can- 
vass among  the  laboring  men  seemed 
to  indicate  that  the  majority  were 
against  the  plan.  At  the  Newport  mine, 
however,  the  opposite  was  the  case  and 
that  property  is  now  operating  on 
eastern  instead  of  central  time.  As  the 
underground  men  take  only  half  an 
hour  for  dinner  they  now  come  off  shift 
at  3:30  p.m.  standard  time. 

Most  of  the  towns  have  officially  de- 
cided to  keep  standard  time,  and  the 
mines  have  generally  followed  suit.  One 
of  the  chief  objections  was  that  the  rail- 
roads would  not  change  their  time,  and 
the  switching  crews  refused  to  work  on 
eastern  time  unless  the  companies 
would  pay  them  for  one  hour  at  the 
overtime  rate. 


Old  Dominion  Co.  May  Build 
New  Mill 
Matter      Not      Definitely       Decided — If 
Erected,   Plant   Will   Handle  .Ari- 
zona   Commercial    Ores 

The  Old  Dominion  Co.  is  considering 
the  erection  of  a  mill  at  Globe,  Ariz., 
but  has  not  come  to  any  definite  deci- 
sion as  yet.  If  the  mill  is  built,  Ari- 
zona Commercial  ores  will  be  treated 
in  it.  At  present,  the  company  is 
treating  these  ores,  but  the  new  mill,  if 
built,  will  enable  it  to  handle  a  larger 
tonnage  for  the  Arizona  Commercial 
Co.,  when  the  copper  market  jus- 
tifies the  latter  in  increasing  its  pro- 
duction. The  new  mill,  if  constructed. 
will  adjoin  the  old  one,  and.  there  will  be 
no  interruption  with  production  during 
its  construction. 

Appraising  Property  of  Colorado 
Power  Co. 

Engineers  of  the  Colorado  State  Util- 
ities Commission  are  making  an  ap- 
praisal of  the  property  of  the  Colorado 
Power  Co.,  on  which  to  base  action  on 
the  application  for  permission  for  a  20 
per  cent  increase  in  rates.  Service  by 
this  company  is  confined  principally  to 
the  metal  mining  districts  of  the  state. 
Current  is  generated  at  Shoshone  and 
Boulder  by  water  power,  with  smaller 
auxiliary  water  or  steam  plants,  in 
various  parts  of  the  state  which  have 
been  acquired  in  extending  the  lines  of 
the  company. 

The  power  company  has  made  no 
advance  in  rates  since  the  commence- 
ment of  the  war,  and  its  officers  claim 
that  increased  cost  of  operation  and 
equipment  makes  such  a  step  impera- 
tive. It  is  thought  that  the  engineers 
will  be  able  to  complete  the  appraisal 
some  time  in  July,  upon  which  the 
Utility  Commission  will  set  a  date  for 
a  hearing,  when  protesting  power  users 
may  be  heard. 

Utah  Power  Co.'s  Affairs  Before 
Public  Utilities  Commission 

The  Utah  Power  &  Light  Co.  is  be- 
ing examined  by  the  Utah  Public  Utili- 
ties Commission  in  regard  to  the  in- 
creased power  rates,  which  it  is  seek- 
ing to  make  in  order  to  raise  its  revenue 
by  $2,000,000.  Utah  mining  companies, 
t-mong  them  the  Utah  Copper  Co.,  the 
largest  customer  supplied  by  the  Utah 
Power  &  Light  Co.,  are  opposing  the 
proposed  increases  through  counsel  rep- 
resenting them  at  the  hearing.  The 
question  centers  around  the  matter  of 
the  valuation  of  the  property  of  the 
Utah  Power  &  Light  Co.  and  the  re- 
turn which  should  be  allowed  upon  the 
valuation.  The  mining  companies  are 
seeking  to  prove  that  the  valuation  is 
high,  it  being  charged  that  the  power 
company  bought  property  for  $9,500,- 
000,  which  is  listed  at  $17,000,000.  It 
is  probable  that  the  commission  will 
order  a  physical  valuation  of  the  prop- 
erty of  the  Utah  Power  &  Light  Co. 
There  is  intimation  on  the  part  of  the 
counsel  for  the-  Utah  Copper  Co.  that 
it  desires  to  terminate  its  contract. 


Mining  Legislation  in  British 
Columbia  Summarized 

Changes    in    Placer    .Mining    Act    Most 

Important  of  Those  .Made  at 

Present    Session 

By  Robert  Dunn 

There  has  already  been  reference  to 
the  amendments  made  at  the  present 
session  of  the  British  Columbia  Legis- 
lature to  the  Placer  Mining  Act,  but.  as 
the  changes  are  of  first  importance,  it 
might  be  well  to  summarize  them  for 
the  benefit  of  the  mining  men  affected. 

In  respect  of  the  leases  now  in  ar- 
rears for  more  than  one  year's  rental,  I 
the  lessee  may  apply  before  the  1st  1 
of  .lanuary,  1921,  for  the  consolidation 
of  the  annual  rentals  in  arrears  and  ar- 
range for  their  payment  by  annual  in- 
stalments extended  over  a  period  not 
exceeding  ten  years.  Where  the  ar- 
rears are  consolidated,  the  failure  to 
pay  the  annual  instalment  or  the  cur- 
rent annual  rental  when  due  will  auto- 
matically result  in  a  forfeiture  of  the 
lease.  Where  the  lessee  so  in  ai-rears 
fails  to  apply  for  consolidation  and 
fails  to  pay  the  aiTears  before  Jan- 
uary 1,  1921,  his  lease  is  forfeited. 

Provision  is  made  for  the  issuance 
of  leases,  beginning  July  1,  1920,  at  a 
reduced  annual  rental  and  reduced  an- 
nual expenditui-e  for  development  work. 
Leases  in  this  new  form  will  contain  a 
provision  for  automatic  forfeiture  if 
the  lessee  fails  to  pay  the  annual  ren- 
tal or  to  do  and  record  the  annual  de- 
velopment work.  Reinstatement  is  per- 
mitted within  thirty  days  where  the 
fault  consisted  only  of  failure  to  re- 
cord the  work.  Excess  development 
work  done  in  any  one  year  may  be  re- 
corded so  as  to  count  on  future  de- 
velopment work  requirements  for  the 
following  three  years  only.  Cash  may 
be  paid  to  the  Crown  in  lieu  of  ex- 
penditure  on   development. 

In  the  case  of  leases  in  good  stand- 
ing it  is  provided  that  the  lessees  have 
the  option  of  applying  at  any  time 
while  the  regular  charges  are  paid  up 
to  have  the  annual  rental  and  annual 
expenditure  reduced  to  the  rates  under 
which  the  new  leases  are  to  be  is- 
sued after  July  1.  If  they  apply  and 
obtain  this  reduction  the  conditions  of 
automatic  forfeiture  for  default,  and 
the  privileges  of  recording  e.xcess  work 
and  of  paying  cash  in  lieu  of  work, 
which  are  applicable  to  new  leases,  will 
also  attach  to  these  old  leases.  If  they 
decide  not  to  apply  for  a  reduction  of 
rental  and  annual  expenditure  their 
leases  will  continue  subject  to  the  same 
provisions  to  which  they  are  now  sub- 
ject. 

Leases  which  become  in  good  stand- 
ing thi-ough  consolidation  of  arrears 
may  also  be  brought  under  the  reduced 
rates  of  rental  and  other  provisions 
applicable  to  new  leases  issued  after 
July    1. 

Heretofore  placer  mining  leases  have 
been  issued  by  the  gold  commission- 
ers, who  have  their  headquarters  at 
different  central  points  throughout  the 
province,     with     the     sanction     of    the 
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Lieutenant-Governor-in-Council,  the  au- 
thority to  issue  the  same  being 
based  on  the  gold  commissioner's  re- 
port accompanying  the  application.  It 
is  now  proposed  that  the  gold  com- 
missioners, having  full  knowledge  of 
local  conditions,  shall  be  empowered  to 
issue  such  leases  without  reference  to 
the  Lieutenant-Governor-in-Council,  and 
as  has  been  indicated,  automatic  for- 
feiture is  provided  for  in  cases  where 
the  lessee  fails  to  observe  the  cove- 
nants and  conditions  of  his  lease. 

The  changes  it  is  intended  making  in 
rentals  and  development  work  in  con- 
nection with  placer  mining  leases  are 
as   follows: 

Hydraulic  lease,  $25  per  annum  and 
development  work  $2-50  per  annum. 

Creek  lease,  $37.50  per  annum  and 
development  work  $250  per  annum. 

Dredging  lease,  $25  per  mile  per 
annum  and  development  work  $250  per 
mile  per  annum. 

The  value  of  any  new  plant  or  ma- 
chinery employed  is  to  count  as  money 
expended  on  development.  There  will 
also  be  the  usual  50  cents  i-oyalty  per 
ounce    on    all    gold    recovered. 

Other  Mining  Legislation 

A  summary  of  other  mining  legisla- 
tion passed  by  the  Provincial  Legisla- 
ture during  the  session  now  drawing  to 
a  close  follows: 

An  act  to  amend  the  "Vancouver 
Icland  Settlers'  Rights  Act,  1904": 
This  extends  the  period  in  which  set- 
tlers within  the  Esquimalt  &  Nanaimo 
Ry.  belt,  Vancouver  Island,  may  apply 
for  title  to  the  coal  rights  within  the 
limits  of  their  individual  holdings. 
They  are  given  to  Sept.  1,  1920,  to 
submit  their  claims  to  provincial  title 
to  any  coal  measures  within  their 
lands. 

An  act  to  amend  the  "Iron  Bounties 
Act":  This  extends  the  period  during 
which  the  government  may  pay  a 
bonus  on  pig  iron  manufactured  in  the 
province  from  the  year  1923  to  1925. 
This  bonus  amounts  to  $3  on  pig  iron 
produced  in  the  province  from  provin- 
cial ores  and  to  $1.50  a  ton  on  pig  iron 
manufactured  in  the  province  from  im- 
ported ores. 

An  act  to  amend  the  "Allied  Forces 
E.xemption  Act":  This  extends  the 
further  protection  of  a  year  to  mem- 
bers of  the  Allied  Forces  who  held  min- 
eral claims,  or  property  under  the 
Placer  Mining  Act,  at  the  time  of  their 
enlistment.  Thus  returned  soldiers 
who  are  miners  are  given  until  1921 
to  get  on  their  feet  before  subject 
to  the  obligations  of  the  Mineral  and 
the  Placer  Mining  Acts  of  the  Prov- 
ince. 

An  act  to  amend  the  "Mineral  Act": 
This  gives  the  Lieutenant-Governor-in- 
Council  power  to  declare  a  reserve  on 
any  iron-ore-bearing  area  that  r^iay 
not  be  held  at  the  date  of  the  com- 
ing into  foi-ce  of  the  legislation.  Wil- 
liam Sloan,  minister  of  mines,  has  ex- 
plained that  this  will  be  used  to  pre- 
vent speculative  holding  of  iron  ore 
deposits  that  may  be  discovered  from 


this  date  forth  and  that  the  authority 
will  be  exercised  to  a  limited  extent 
and  only  when  it  is  considered  neces- 
sary to  do  so  in  the  interests  of  the 
development  of  these  resources  and 
the  establishment  within  the  province 
of  an  iron  and  steel  industry. 

An  act  to  amend  the  "Mineral  Su:- 
vey  and  Development  Act":  This  pro- 
vides for  the  semi-monthly  payment  of 
men  employed  in  the  development  of 
any  mineral  claim  or  the  operation  of 
any  mine  and  the  advance  of  security 
for  the  payment  of  such  wages.  It 
also  affords  further  protection  to  the 
investor  by  making  it  obligatory  that 
any  joint-stock  company  undertaking 
to  engage  in  mining  forward  to  the 
resident  mining  engineer  of  the  dis- 
trict in  which  the  company  is  operating 
a  copy  of  every  prospect  or  statement 
issued  to  the  public. 

Commission  at  Ottawa  Seeks  to 
Unify  Canada's  Labor  Laws 

Important  Recommendations   Made   Re- 
garding Mining  Industry 

The  Royal  Commission  for  the  unifi- 
cation of  labor  laws  throughout  the 
Dominion  of  Canada,  composed  of  rep- 
resentatives of  the  federal  government, 
provincial  governments  and  delegates 
from  labor  organizations  and  employers 
engaged  in  the  various  principal  indus- 
tries, has  been  in  session  in  Ottawa 
during  the  week  of  April  26,  and  has 
made  a  number  of  important  recom- 
mendations in  relation  to  mine  labor. 

The  minimum  age  has  been  fixed  at 
fourteen  for  surface  and  sixteen  for 
underground  work;  eighteen  years  for 
persons  in  charge  of  hoisting  machinery 
for  moving  material,  and  twenty-one 
years  for  those  operating  hoists  in 
which  men  are  carried.  Wherever  not 
already  so  enacted,  nine  hours  is  to  be 
a  legal  limit  to  a  day's  work.  Wages 
are  to  be  paid  semi-monthly  and  not  to 
be  paid  in  hotels.  Provision  is  to  be 
made  for  miners'  liens.  Legislation  is 
to  be  enacted  limiting  the  reasons  for 
which  an  employee's  wages  may  be  de- 
ducted without  his  written  consent. 

It  is  provided  that  examinations  for 
mine  managers,  pit  bosses,  etc.,  shall  be 
conducted  by  a  board  composed  of  a 
government  inspector,  a  working  miner 
and  a  mine  managei-,  and  that  all  candi- 
dates for  such  positions  shall  have  five 
years'  experience  in  mining  and  pro- 
duce evidence  of  ability,  sobriety,  etc., 
and  be  not  less  than  twenty-three  years 
of  age,  with  seven  years'  experience  in 
the  case  of  mine  inspectors. 

Greater  power  is  to  be  given  to  in- 
spectors with  the  right  of  appeal  from 
their  decision  to  a  board  of  arbitration 
composed  of  a  judge  and  representa- 
tives of  interested  parties.  It  is  pro- 
vided that  there  be  examination  before 
men  enter  a  mine  and  that  a  record  of 
such  inspection  be  kept,  and  that 
first  aid  and  mine  rescue  work  be 
placed  under  the  jurisdiction  of  work- 
men's compensation  boards  in  provinces 
where  such  are  at  present  organized 
and  for  special  provision  where  such 
boards  are  not  in  existence. 


Car  Shortage  Hits  Utah  Camps 

Empties     Still     Scarce     as     Result     of 
Recent   Railroad    Strike 

Shipments  from  Utah  camps  were 
more  affected  by  car  shortage  in  the 
week  ended  April  24  than  in  the  week 
pieceding.  Bingham  has  been  less 
affected  than  the  other  camps.  Tintic 
shipments,  which  average  around  150 
cars,  showed  only  55  cars.  The  Salt 
Lake  Route  was  unable  to  furnish  any 
cars,  and  the  Denver  &  Rio  Grande  but 
a  small  number.  The  Chief  Consoli- 
dated, the  largest  shipper  in  the  camp, 
being  entirely  dependent  upon  the  Salt 
Lake  Route,  cut  down  its  working  force 
considerably  on  April  22,  but  the  full 
crew  is  expected  to  be  at  work  again 
before  long.  No  cars  were  available 
for  the  southern  end  of  the  district.  In 
the  latter  section,  the  Mammoth  and 
other  properties  are  concentrating  on 
development  work  until  cars  are  avail- 
able. A  considerable  number  of  cars 
have  been  diverted  to  the  coal  mines, 
whei-e  the  shortage  was  especially 
acute. 

No  shipments  came  out  from  Park 
City  during  the  week.  At  that  camp 
there  is  about  2,000  tons  of  ore  either 
loaded  or  at  the  station,  which  it  is  ex- 
pected ean  be  moved  in  a  few  days. 
Almost  no  ore  has  been  sent  out  from 
Ophir,  Milford  and  other  points. 

Cardiff  Company,  in  Utah,  Wins 

Suit  Brought  by  Heirs  of 

Former  Owners 

The  suit  brought  by  the  heirs  of  the 
former  owners  against  the  Cardiff  Min- 
ing Co.,  operating  in  Big  Cottonwood 
Canyon,  Utah,  to  establish  the  Cardiff 
merely  as  a  trustee  of  the  rights  of 
the  Jones  Mining  Co.  in  the  Mountain 
Chief  claim,  has  been  decided  in  favor 
of  the  defendant,  it  being  held  that 
whatever  rights  may  or  may  not  have 
been  held  by  the  Jones  company  would 
have  lapsed  through  inaction  over  a 
peiiod  of  years.  The  Mountain  Chief 
claim  is  considered  to  have  the  apex 
of  the  main  orebody  which  has  been 
opened  in  the  Mountain  Queen  claim. 
The  Mountain  Chief  claim,  first  located 
in  1891  with  assessment  work  con- 
tinued until  1901,  was  relocated  in  the 
fall  of  1902  by  a  director  of  the  Jones 
Mining  Co.,  it  being  alleged  that  a  con- 
spiracy was  entered  into  with  other 
directors  to  defraud  the  Jones  company. 
Title  was  later  conveyed  for  certain 
amounts  of  stock  received  by  two  of 
the  directors  of  the  Cardiff  company, 
which  perfected  and  patented  the  claim. 

Recent  Production  Reports 

Union  Miniere  du  Haut  Katanga 
produced  3,229,739  lb.  copper  in  March. 

Oriental  Consolidated,  Unsan,  Chosen 
(Korea),  obtained  $116,000  from  its 
March   cleanup. 


The  Rogers  Brown  Ore  Co.  has  de- 
cided to  electrify  its  Meacham  and 
Kennedy  mines  on  the  Cuyuna  Range, 
in  Minnesota.  The  Kennedy  was  the 
first  producer  on  this  range. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Manning  Resigns  as  Director  of 
U.  S.  Bureau  of  Mines 

Dr.  Van.  H.  Manning,  Directorof  the 
U.  S.  Bureau  of  Mines,  has  tendered 
his  resignation,  effective  June  1,  to 
President  Wilson.  Dr.  Manning  is  leav- 
ing the  Government  service  to  accept 
the  position  of  director  of  research  with 
the  recently  organized  American  Petro- 
leum Institute,  the  most  important  body 
in  the  United  States  of  men  in  the 
petroleum  industry. 

In  his  letter  to  the  President, 
Dr.  Manning  says:  "I  hereby  tender  you 
my  resignation  to  take  effect  June  1, 
1920,  as  director  of  the  Bureau  of 
Mines.  It  will  be  with  reluctance  and 
deep  regret  that  I  shall  sever  my  con- 
nection with  the  Department  of  the  In- 
terior after  thirty-four  years  of  active 
service  therein,  and  it  is  the  opportu- 
nity of  being  able  to  continue,  in  an- 
other capacity,  the  work  for  the  ad- 
vancement of  purposes  fostered  by  the 
department  that  has  been  the  chief 
factor  in  determining  my  decision  to 
resign. 

"I  take  this  opportunity  to  express 
my  sincere  appreciation  of  the  confi- 
dence that  you  have  reposed  in  me  as 
a  public  official  and  of  the  cordial  co- 
operation of  the  departmental  execu- 
tives whom  I  have  been  able  to  serve. 
Especial.ly  I  appreciate  your  constant 
help  in  my  efforts  to  develop  an  organ- 
ization that  has  at  heart  the  welfare 
of  the  public,  the  advancement  of  the 
mineral  industry,  and  the  safety  of  the 
two  million  workers  who  contribute  to 
the  success  of  that   industry. 

"In  leaving  the  Government  service 
there  comes  to  me,  as  it  has  over  and 
over  again,  the  thought  that  although 
this  Government  spends  each  year  many 
millions  of  dollars  in  useful  scientific 
work  for  the  benefit  of  the  whole  people, 
the  monetary  recognition  of  its  scien- 
tific and  technical  servants  is  not  suf- 
ficient to  enable  them  to  continue  in  the 
service  for  the  people.  This  has  been 
especially  true  within  the  last  few 
years,  when  it  has  been  impossible  for 
many  men  to  remain  in  the  Government 
service. 

"With  the  marvelous  expansion  of 
the  industry  in  this  country  and  the 
growing  necessity  of  science  to  industry, 
the  scientific  bureaus  have  been  utterly 
unable  to  hold  their  assistants  against 
the  competition  of  industry,  which  is 
taking  their  highly  trained  men  at  sal- 
aries the  Government  does  not  pay  or 
even  approach. 

"I  feel  very  deeply  that  there  ought 
to  be  more  adequate  compensation  for 
the  scientific  and  technical  men  in  the 
Government  service,  so  that  none  of 
them  -nay  be  compelled  to  accept  posi- 
tions on  the  outside." 


F.  G.  Cottrell  Probable  Successor 
to  Van.  H.  Manning 

Noted   Physical   Chemist   Nominated   by 

President   as   Next    Director   of 

U.  S.  Bureau  of  Mines 

Dr.  F.  G.  Cottrell,  in  all  probability, 
will  be  the  next  director  of  the  U.  S. 
Bureau  of  Mines.  He  was  nominated 
for  the  office  by  President  Wilson  on 
May  5.  Confirmation  by  the  Senate  is 
necessary  but  it  will  be  forthcoming 
without  delay. 

Dr.  Cottrell  was  born  in  Oakland, 
Cal.,  Jan.  10,  1877.  His  elementary 
education     was     obtained     at     Norton 


F.   G.   COTTRELL 

School,  in  Oakland.  Later  he  attended 
the  Oakland  High  School.  The  next 
step  in  his  education  was  obtained  at 
the  University  of  California,  where  he 


was  graduated  in  1896,  with  a  degree 
of  B.S.  The  following  year  he  took 
a  LeConte  Fellowship  at  the  above 
university. 

From  1897  to  1900  Dr.  Cottrell  taught 
chemistry  at  the  Oakland  High  School. 
He  then  went  abroad  for  special  study, 
during  which  time  he  worked  in  the 
laboratory  of  J.  H.  van  't  Hoff  in  Ber- 
lin, and  in  the  laboratory  of  William 
Ostwald  at  Leipzig,  where  he  obtained 
his  Ph.D.  degree.  After  leaving  Ger- 
many, he  spent  some  time  in  the  labora- 
tory of  Prof.  .J.  J.  Thomson  a\  Cam- 
bridge,  England. 

On  returning  to  America,  Dr.  Cot- 
trell studied  at  Harvard  and  at  the 
Massachusetts  Institute  of  Technology, 
after  which  he  returned  to  the  Univer- 
sity of  California  as  instructor  in 
physical  chemistry.  He  continued  a 
member  of  the  faculty  of  that  univer- 
sity until  1911,  when  he  joined  the 
-staff  of  the  U.  S.  Bureau  of  Mines  as 
consulting  chemical  engineer.  Later  he 
became  physical  chemist,  then  chief 
chemist,  and  then  chief  metallurgist. 
In  the  recent  reorganization  of  the  bu- 
reau he  became  assistant  director  in 
immediate  charge  of  all  technical  oper- 
ations of  the  bureau. 

Dr.  Cottrell  is  known  best,  perhaps, 
for  his  system  of  electrical  precipita- 
tion. He  is  also  the  inventor  of  an 
electrical  process  for  the  dehydration 
of  crude  petroleum.  Since  he  has  been 
so  successful  in  the  precipitation  of 
suspended  solids  of  gases  by  means  of 
high  potential  electricity,  he  naturally 
was  much  interested  in  the  question  of 
the  applicability  of  the  same  methods 
to  the  precipitation  of  water  in  a  pe- 
troleum emulsion.  It  was  these  achieve- 
ments which  resulted  in  his  being  pre- 
sented with  the  Perkin  Medal  of  the 
American   Chemical   Societv. 


STATUS  OF  PENDING  MINING  LEGISLATION 
Bills  That  Have  Reached  Committee  Stage 

SubJL-ct  of  Bill  Bill  No.  Author  Present  Status 

Silver  in  coins H.R.  1 1,226    .    McFadden .    Before  House  Cornmittee 

Met.  Min.  on  Ind.  Res.  S.  287 Ashurst.. .  .   On  Senate  Calendar 

Timber  for  mining  pur- 
poses     S.  No.  1 Pittman .  .  .    Passed  Senate  Oct.  3,  before   House 

Committee 
Anti-dumping //.^.  10,918. . .   Fordney Passed    House    Dec.   9,   on    Senate 

Calendar 
Laboratory  glasstvare .  .     H.R.  7,78S.. . .   Bacharach..    Passed    House   .-tug.    2,  on    Senate 

Calendar 
Magnesite f/.^.  5,218.. . .    Hadley....    Passed  House  .-lug.    7,  on    Senate 

Calendar 
Tungsten H.R.  4,437.     .    Timberlake.    Passed  House  Aug.  21,  on    Senate 

Calendar 
Zinc H.R.  6,2i8.         McPherson.   Passed  House   Sept.    2,    on  Senate 

Calendar 

ll'ar  Minerals  Relief     //.    R.  13.091.     Garland Reported  favorably  to  the  House 

March  25. 
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More  Money  Likely  for  Survey's 
Mineral  Resources  Work 

Increased   Appropriation    Bill    Just    Re- 
ported by   House  Committee 

Conforming  to  a  rigid  policy  of  re- 
ducing Government  expenditures,  the 
House  Committee  on  Appropriations  is 
making  reductions  in  a  very  large  per- 
centage of  the  appropriations  as  com- 
pared with  the  amounts  which  were  al- 
lowed last  year.  An  exception  to  this 
is  the  appropriation  for  the  mineral  re- 
sources work  of  the  U.  S.  Geological 
Survey.  An  increase  from  $110,000  last 
year  to  $125,000  has  been  made  in  the 
bill  just  reported.  In  explaining  the 
need  of  this  appropriation  to  the  com- 
mittee, Dr.  George  Otis  Smith,  Director 
of  the  Survey,  said: 

"When  I  first  became  Director,  our 
mineral  industry  i-eached  the  $2,000,- 
000,000  mark  in  the  production  of  the 
country  and  the  year  before  last  pro- 
duction went  over  the  $5,000,000,000 
mark.  However,  it  does  not  require 
twice  as  much  work  to  get  returns,  for 
instance,  for  2,000,000  tons  of  iron  ore 
as  it  does  for  1,000,000  tons,  'but,  cf 
course,  there  are  many  more  operators 
at  work  than  there  were  twelve  years 


ago.  The  mineral  industries  are  rap- 
idly increasing,  and  we  are  trying  to 
meet   the   increased   need   for  service. 

"During  the  war  we  learned  a  great 
deal  regarding  the  value  of  what  have 
been  called  dry  statistics.  We  take  and 
have  taken  for  nearly  forty  years  an 
annual  census  of  the  mineral  industry. 
That,  however,  is  not  simply  to  find  out 
how  many  ounces  of  gold  or  silver  and 
how  many  pounds  of  copper  are  pro- 
duced each  year.  It  really  is'  a  study 
of  mineral  resources.  We  are  as  much 
interested,  if ,  not  more  interested,  in 
what  is  left  in  the  ground  and  the 
facilities  that  are  available  for  getting 
it  out,  as  we  are  in  the  bare  fact  of  the 
tonnage   produced   last   year." 

Rehearing  of  Steel  Trust  Case 
Refused 

A  rehearing  of  the  Government's 
anti-trust  case  against  the  U.  S.  Steel 
Corporation  and  its  subsidiaries  was 
asked  of  the  U.  S.  Supreme  Court  on 
April  28  but  was  refused  by  the  latter. 
The  court's  decision  handed  down  on 
March  1  was  that  the  corporation  does 
not  form  a  combination  in  restraint  of 
trade  in  violation  of  the  Sherman  Law 
In    a    brief    filed    bv    Solicitor    General 


King  and  Assistant  Attorney  General 
Ames  supporting  the  motion  to  reopen 
the  case,  the  Government  attacked  the 
position  of  the  court  taken  in  refusing 
to   dissolve   the   corporation. 

The  Government  maintained  that  if 
the  Steel  Corporation  was  an  unlawful 
combination  in  1901.  when  it  was 
formed,  as  the  court  concedes,  and  in 
1911,  when  the  suit  was  instituted,  it 
is  still  a  criminal  combination;  that  the 
decision  was  not  rendered  by  a  major- 
ity of  the  court;  that  the  court's  posi- 
tion that  mere  size  of  a  corporation 
does  not  constitute  a  violation  of  the 
anti-trust  law  is  untenable,  and  that 
the  steel  trust  decision  is  in  direct  con- 
flict with  the  court's  decision  of  Mon- 
day dissolving  the  Reading  Railroad 
coal    combine. 


The  U.  S.  Bureau  of  Mines  has  blown 
in  an  experimental  furnace  on  the  Uni- 
versity grounds  at  Minneapolis,  Minn. 
The  furnace  will  make  spiegeleisen, 
ferromanganese,  and  pig  iron  and  is 
adapted  to  make  experiments  not  feas- 
ible with  a  larger  plant.  Necessary  ma- 
terials, including  Arizona  and  Cuyuna 
manganese  ores,  are  on  the  ground  in 
quantity. 


News  by  Mining  Districts 


ARIZONA 

Deepening    of    Nighthawk    Shaft    Com- 
pleted— Shannon  Copper's   Plans — 
Rich  Silver  Strike  Near  Ray 

Bisbee — The  work  of  sinking  the 
Nighthawk  shaft  from  the  650  to  the 
750  level  has  been  completed.  The 
station  was  cut  on  the  750-ft.  level 
and  preparations  made  to  drive  into 
the  orebodies  found  above.  Forty  feet 
of  oxidized  ore  averaging  6J  per  cent 
was  cut  recently  in  a  drift  on  the  550- 
ft.   level. 

The  Calumet  &  Arizona  is  preparing 
to  do  some  diamond  drilling  to  prospect 
the  zone  below  the  1,500-ft.  level  of  the 
Briggs  mine. 

The  Boras  lessees,  in  addition  to 
doing  considerable  development  work, 
have  opened  an  important  orebody  on 
the  528-ft.  level  at  the  bottom  of  the 
winze.  Drifts  run  60  ft.  in  one  direc- 
tion and  30  ft.  in  another  were  all  in 
ore.  Twenty-three  cars  of  ore  were 
shipped  in  March. 

Gleeson — The  Shannon  Copper  Co. 
has  decided  to  abandon  the  mining  field 
pnd  undertake  the  development  of  oil 
leases  which  the  stockholders  have  au- 
thorized N.  L.  Amster,  its  president,  to 
acquire.  Following  the  sale  of  the 
mines  at  Metcalf,  the  smelter  at  Clif- 
ton and  the  railroad  connecting  the  two, 
the  company  paid  all  its  debts  and  had 
$431,000  remaining  in  the  treasury. 
As  this  would  pay  but  a  comparatively 
small  dividend  the  stockholders  were 
almost    unanimous    in    authorizing    the 


change  in  field  of  endeavor.  Mr.  Am- 
ster has  been  in  Texas  inspecting  oil 
properties  preparatory  to  making  in- 
vestment. The  company  has  two  min- 
ing properties,  one  at  Gleeson  and  the 
other  at  Yeager  Canyon.  The  latter 
does  not  promise  to  develop  into  a  large 
mine.  Expenses,  which  have  been  run- 
ning at  the  rate  of  about  $3,000  per 
month  for  watchmen  and  pumping,  are 
being  cut  down.  One  salaried  official 
has  been  retained,  J.  W.  Bennie,  general 
manager.  Among  its  resources  the 
Shannon  company  counts  a  claim  of 
$380,000  against  the  U.  S.  Government 
on  account  of  losses  sustained  in  pro- 
ducing copper  during  the  war  period 
at  the  urging  of  Government  officials. 

Ray — An  important  silver  strike  has 
been  made  a  mile  and  a  half  from  Ray 
in  Rustler  Gulch  in  a  70-ft.  shaft  on 
claims  ownecf  by  Skelton  and  Crawford, 
who  purchased  them  recently  from 
George  Lob,  of  Superior.  The  vein  is 
4  to  30  in.  wide,  the  ore  assaying  as 
high  as  2,000  oz.  silver.  The  first  ore 
found  consisted  of  argentite  and  native 
silver.  In  the  bottom  of  the  shaft  there 
ii  a  30-in.  streak  carrying  about  $200 
per  ton  in  silver.  Several  leases  have 
been  let  on  adjacent  ground.  Ship- 
ments are  already  being  made  to  the 
railroad  at  Ray.  Claude  Duval,  of  the 
Hercules  company,  has  the  principal 
leasehold. 

Kelvin — The  Ray-Boston  Copper  Co.'s 
diamond  drilling  operations  are  pro- 
gressing more  rapidly,  though  some- 
what  delayed    by   the   condition   of  the 


ground.  .\t  the  last  measurement  the 
hole  was  down  nearly  600  ft.  and  enter- 
ing more  solid  ground.  The  first  hole 
will  be  not  less  than  1,450  ft.  deep. 

Frank  Gross  is  hauling  out  ore  by 
pack  train  from  claims  about  two  miles 
north  of  Kelvin.  The  ores  are  chiefly 
lead  carbonates  running  well  in  silver. 
They  will  be  shipped  to  the  El  Paso 
smelter. 

The  Georgia  group,  near  Wooley  and 
owned  by  Gus  Schade,  is  being  re- 
opened. The  property  has  furnished 
some  shipping  ore  with  gold  as  the 
chief  metal.     A  shaft  will  he  sunk. 

Morristown — The  Plomo  King  has 
purchased  a  new  compressor,  a  32-hp. 
gasoline  engine,  several  drills  and  other 
mining  equipment  for  its  property  west 
of  Hot  Springs  Junction.  The  ores 
are  silver-lead. 

Prescott — "Worthington  and  Hub- 
bel,  of  Wickenburg,  Ariz.,  have  pur- 
chased the  Monte  Cristo  silver  mine  on 
Groom  Creek,  8  miles  south  of  Prescott. 
The  old  shaft  is  400  ft.  deep.  The  main 
orebody  is  2  to  3  ft.  wide  with  a  15-in. 
streak  of  shipping  ore.  Recently  a  10- 
ft.  K.  &  K.  flotation  machine  was  in- 
stalled in  the  old  mill,  which  is  now 
making  a  95  per  cent  recovery.  A 
cleaner  machine  is  to  be  installed  which 
will  increase  the  capacity  to  40  tons 
per  24  hours.  The  owners  have  cleaned 
out  the  old  workings  above  the  100 
level. 

The  Gladiator  and  War  Eagle  gold 
mines,  at  Crown  King,  have  been  pur- 
chased by  the  Philadelphia  mining  com- 
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pany  which  owns  the  adjoining  ground 
on  the  west.  A  1,200-ft.  tunnel  on  the 
older  property  is  to  be  used  in  develop- 
ing the  new  teiTitory.  Flotation  is  to 
be  installed  in  the  old  mill.  George 
Harrington,  of  Crown  King,  is  the  prin- 
cipal in  the  deal  in  Arizona. 

The  Half  Moon  Copper  Co.  has  made 
a  rich  strilte  of  copper  glance  ore  on 
its  500  leve"!.  The  propei-ty  is  half  a 
mile  soutb  o?  the  Arizona  Binghamton 
mine,  :n  the  Copper  Mountain  district, 
five  miles  northeast  of  Mayer. 

Jerome — U.  V.  Extension  has  entered 
the  orebody  on  the  Ij.'SOO-ft.  level  since 
the  annual  report  was  issued  and  up 
to  April  9  had  driven  560-ft.  of  cross- 
cuts and  drifts.  The  ore  on  this  level 
so  far  has  averaged  about  5  per  cent 
copper,  or  less  than  that  on  the  level 
above.  The  ore  has  not  been  entered 
yet  on  the  1,600  and  1,700  levels.  The 
company's  output  should  soon  be  in- 
creased, though  not  to  full  capacity. 

Morenci — Frank  avowal  has  been 
made  of  the  reasons  for  the  proi)osed 
merging  of  the  interests  of  the  Di^troit 
Copper  Co.  and  Arizona  Copper  Co., 
Ltd.  According  to  J.  P.  Hodgson,  man- 
ager of  the  Detroit  company,  "There  is 
to  be  an  effort  to  ascertain  whether 
plans  cannot  be  formulated  to  work  the 
two  properties  as  one  large  operating- 
unit.  In  the  first  place,  the  orebodies 
often  join  and  are  the  same.  By  joint 
operation  a  large  amount  of  money  can 
be  saved  in  mining,  milling,  and  smelt- 
ing the  ores.  Large  tonnages  of  low- 
grade  ores  have  been  developed  in  both 
properties."  In  order  that  a  definite 
and  fair  agreement  can  be  reached  in 
the  basis  of  values,  engineers  and 
samplers  have  been  put  at  work.  It 
will  take  several  months  to  complete 
the  plan  of  investigation. 

An  issue  on  which  no  open  statement 
has  been  made  concerns  the  manner  in 
which  the  Scottish  owners  of  the 
Arizona  company's  stock  have  been 
taxed  of  all  their  profits  during  the  war 
period.  The  state  taxes  in  Arizona 
have  increased  very  materially  during 
the  last  five  years;  latterly  national 
taxation  has  been  added  and,  on  top  of 
all  this,  the  British  government  has 
had  a  very  large  share  of  the  money 
that  eventually  went  to  Scotland.  Op- 
erating costs  have  increased,  as  well. 

Detroit  Copper  recently  scrapped  its 
smelter.  The  Arizona  Copper  Co.  has 
smelting  works  of  the  most  modern 
character.  With  the  Shannon,  which 
was  recently  taken  over  by  Arizona 
Copper,  there  came  a  small  smelter  and 
a  concentrator. 

Yuma— B.  A.  Wyle,  J.  M.  Holmes 
and  W.  J.  I'alenthrope,  of  Los  Angeles, 
have  incorporated  the  Swansea  Stock 
Administrating  Co.,  with  capital  stock 
of  .$10,000  and  with  offices  at  Swansea, 
Paris,  Lille  and  Amsterdam.  The 
greater  part  of  the  stock  of  the  Swan- 
sea Mines  Co.  was  held,  before  the  war, 
at  the  European  points  named.  Since 
the  war  a  considerable  proportion  of 
the  stockholders  cannot  be  reached.  The 
mine  at  Swansea  is  leased  by  the  Clark 
interests  of  Los  A-ngeles. 


CALIFORNIA 

Carson   Hill  Gold   To  Add   10   Stamps- 
Plymouth    Con.    Raises    Wages 

Melones— The  Carson  Hill  Gold  Min- 
ing Co.  plans  to  add  10  stamps  to  its 
20-stamp  mill  early  in  1920,  bringing 
the  capacity  to  12,000  tons  monthly; 
also  a  cyanide  plant  for  treating  con- 
centrates. Extension  of  the  main 
Melones  tramway  to  a  rock-breaker  sta- 
tion adjacent  to  the  mill  and  other  im- 
provements are  also  considered.  Con- 
sequent lowering  of  costs  and  increased 
extraction  is  anticipated.  W.  J.  Lor- 
irjg,  pi-esident,  states  that  the  developed 
and  probable  tonnage  of  ore  in  the 
mines  is  equal  to  five  years'  supply 
with  the  present  equipment. 

Plymouth  —  Plymouth  Consolidated 
has  granted  a  wage  increase  of  .50c. 
per  day  to  all  employees  working  on 
company  account.  This  became  effec- 
tive April  16.  The  high  cost  of  living 
is  given  as  the  reason  for  this  action. 
Operating  costs  have  risen  $2  a  ton  in 
the  last  two  years,  it  is  alleged  by  the 
company. 

COLORADO 

Vindicator     Consolidated      Stops      Divi- 
dends— Leadville   Shipping    Man- 
ganese Ore  to  Eastern  Steel 
Mills 

Denver  —  After  dividend  payments 
extending  over  a  period  of  twenty-four 
years  and  amounting  to  $8, .532,500, 
President  Wood  of  the  Vindicator  Con- 
solidated Gold  Mining  Co.,  in  a  letter  to 
the  stockholders  under  date  of  April 
24,  announces  the  suspension  of  divi- 
dends. The  letter  states  that  after  fully 
considering  the  extreme  difficulties  of 
conducting  gold  mining  operations 
under  present  conditions,  the  Board  of 
Directors  had  unanimously  decided  that 
it  was  inadvisable  to  make  o.ny  further 
disbursements  to  the  stockholders  at 
this  time. 

After  outlining  the  plan  of  develop- 
ment of  present  holdings,  President 
Wood  announced  that  "Our  operating 
staff  has  suggested  that  an  extensive 
acreage  lying  immediately  adjacent  to 
our  property  on  the  east  has  attractive 
development  possibilities,  and  on  this 
recommendation  your  management  is 
concluding  negotiations  for  this  area. 
A  five-year  lease  has  been  obtained  on 
the  Victor  mine  property,  and  five-year 
leases  on  all  the  various  groups  lying 
between  our  property  and  the  Victor 
group,  at  satisfactory  royalties,  ac- 
companied by  options  to  purchase  in  a 
portion  of  the  territory.  The  Victor 
shaft  has  a  depth  of  1,000  ft.,  and  is 
located  about  3,000  ft.  northeast  of  the 
Vindicator  main  shaft.  Work  is  al- 
ready in  progress  at  the  shaft  and  there 
are  several  sets  of  sub-lessees  who  are 
shipping.  A  comprehensive  plan  of  de- 
velopment has  been  laid  out  whereby 
between  the  Vindicator  shaft  on  one 
side  and  the  Victor  shaft  on  the  other 
that  whole  area  will  be  intersected  by 
crosscuts,  and  the  various  veins  known 
to  traverse  this  territory,  when  cut, 
will   be   drifted    upon.     Two    other   de- 


velopment propositions,  one  in  the 
Cripple  Creek  District,  and  one  in  the 
San  .Juan  section  of  the  state,  are  being 
concluded,  and  work  will  be  begun  in 
May." 

In  concluding  his  letter  to  the  stock- 
holders. President  Wood  calls  attention 
t'l  the  crisis  in  the  gold  mining  indus- 
try and  requests  as  a  measure  of  relief 
the  support  of  the  McFadden  Gold 
Excise  and  Premium  Bill  now  pending 
in  Congress. 

Leadville — Shipments  of  manganese 
ore  to  eastern  steel  mills,  which  ceased 
soon  after  the  close  of  the  war,  have 
been  resumed.  The  price  now  offered 
for  certain  grades  of  ore  offers  a  small 
margin  of  profit  for  mining,  and  during 
the  last  30  days  a  considerable  tonnage 
was  forwarded  to  Chicago.  Owing  to 
the  railroad  strike,  shipments  have 
been  temporarily  discontinued,  but  op- 
erators are  pi-eparing  to  make  a  large 
output  during  the  summer.  Contracts 
(.btained  by  the  various  shippers  have 
not  called  for  an  excessively  high  man- 
ganese content,  and  a  price  is  now  of- 
fered for  the  crude  ore  that  has  resulted 
in  the  reopening  of  several  of  the  man- 
ganese-producing mines  of  the  district. 

-MICHIGAN 

Quincy  Seeks  Remedy  for  Idle  Drills — 

Arcadian  Con.   Resumes — Seneca 

Shipping   Regularly 

Houghton — In  Quincy's  No.  2  shaft 
at  present  25  drills  are  idle  on  both 
shifts.  Each  machine  ordinarily  breaks 
down  a  skipload,  or  13  tons  of  rock  a 
shift,  or  26  tons  a  day.  This  means  a 
serious  loss  of  650  tons  in  daily  output 
from  this  shaft.  The  company  is  con- 
sulting the  men  on  a  proposition  to 
increase  the  pay  of  the  miners  $1  a 
shift  if  they  will  work  an  additional 
two  hours  each  shift.  If  all  the  miners 
now  employed  would  put  in  two  hours 
more  each  shift  they  would  then  break 
down  enough  ground  to  keep  the  tram- 
mers busy  and  to  keep  the  mills  run- 
ning more  nearly  at  normal  capacity. 
The  company  has  not  put  the  proposi- 
tion formally  up  to  the  miners,  but  the 
feelers  that  have  been  made  have  in- 
dicated that  the  latter  do  not  think  any 
too  well  of  the  suggestion.  Quincy 
must  maintain  a  high  production  of  ore 
or  lose  money.  The  New  York  office 
is  now  at  52  Broadway. 

Arcadian  Consolidated  has  resumed 
operations.  For  the  present  all  the 
men  needed  are  on  the  property,  farm- 
ers who  are  working  land  under  lease 
from  the  Arcadian  company  and  who 
have  applied  for  positions.  Most  of 
these  have  previously  worked  under- 
ground at  the  -Orcadian  and  are  experi- 
enced men.  The  first  work  is  to  be 
undertaken  at  the  New  Baltic  shaft, 
where  operations  were  suspended  in 
September,  1918,  owing  to  shortage  of 
casli  and  labor.  The  Baltic  shaft  is 
down  500  ft.,  at  which  point  the  station 
was  cut.  The  best  showing  of  copper 
in  this  shaft  was  on  the  400  level, 
which  was  well  opened  by  means  of 
crosscuts  both  north  and  south  of  the 
shaft.      The    north    crosscut    showed    a 
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34-ft.  vein  with  heavy  mineralization 
from  foot  to  hanging.  The  vein  in  the 
south  crosscut  was  15  ft.  wide. 

Calumet — Calumet  &  Hecla  is  experi 
menting  with   a   power  scraper  in  No. 
15  shaft  on  the  Osceola  lode.     Experi- 
ments  are   also   going   foi-ward    with   a 
power  shovel  on  the  81st  level. 

Seneca's  south  drift  from  the  13th 
level  of  the  Gratiot  shaft  toward  the 
Mohawk  is  now  in  60  ft.  and  is  showing 
good  amygdaloid.  It  is  the  plan  of  the 
management  to  continue  this  southerly 
drift  all  the  way  to  the  Mohawk  line, 
a  distance  of  1,100  ft.  In  previous  op- 
erations at  the  Gratiot  there  was  com- 
paratively little  lateral  work  done  lower 
than  the  6th  level  from  this  shaft,  so 
that  this  work  at  twice  the  depth  is 
gcing  into  comparatively  new  territory. 


MONTANA 

Situation  in  Butte  50  Per  Cent  Normal 

— Butte  &   Superior's   Silver 

Dropping 

Butte — Recovery  from  the  recent 
strike  of  the  I.  W.  W.  is  proceeding 
slowly  despite  the  unpopularity  of  the 
movement.  So  many  miners  were 
threatened  by  the  I.  W.  W.  that  a 
hesitancy  toward  returning  to  work  de- 
veloped in  spite  of  the  presence  of 
troops,  whose  patrols  at  night  continue 
on  the  thoroughfares  leading  to  the 
mines.  Each  day,  however,  sees  more 
men  returning  to  their  labor  and  within 
a  week's  time  it  is  expected  that  prac- 
tically normal  conditions  will  have  been 
resumed.  The  labor  situation  is  ap- 
proaching 50  per  cent  of  normal  for  the 


ate,  which  is  shipped  to  Anaconda's 
ferro-manganese  plant  at  Great  Falls, 
Mont. 

Analysis  of  the  annual  statement  of 
the  Butte  &  Superior  for  1919  shows  a 
decline  in  the  silver  content  of  its  ores. 
For  each  dry  ton  of  ore  milled  the  sil- 
ver content  by  quarters  follows:  First, 
6.71  oz.;  second,  6.47;  third,  6.12; 
fourth,  5.91.  The  record  by  quarters 
of  the  last  year  of  the  silver  content  in 
concentrates  follows:  First,  22.01  oz.; 
second,  22.11;  third,  21.63;  fourth,  19.53. 

Agents  for  John  D.  Ryan  and  Con 
F.  Kelley,  respectively  chairman  of  the 
Anaconda  board  and  president  of  the 
company,  have  tied  up  approximately 
11,000  acres  of  land  situated  in  the  Cat 
Creek  oil  field,  the  scene  of  most  of 
the     present     excitement    in     Montana. 


PROPERTIES    IN    HELENA    DISTRICT,    MOXT.\AA 

1.  Free  Coinage  Jline  in  Lump  Gukh.  2.  Anotlur  View  of  Coinage  Property,  Showing  Silver  Ore  .Sacked  for  Shipment.  3.  Plant  of 
New  York-Montana  Testing  &  Engineering  Co.,  Helena,  at  Which  Ores  from  Various  Mines  in  Helena  District  Are  Concentrated  Prior 
to  Shipment  to  East  Helena   Smelter  of  the  A.   S.   &  R.   Co.      Plant    Is    Electrically    Operated.       4.    Economy    Mine    in    Mitchell    Gulch, 

Operated  by  Rosenfleld  Brothers 


The  present  work  will  take  six  or  seven 
months  and  cannot  be  hurried.  It  will 
have  an  important  bearing  on  the 
future  plans  for  Gratiot  shaft  opera- 
tion, for  if  the  values  are  found  all  the 
way  through  from  the  present  point  to 
the  Mohawk  line  it  will  be  reasonable 
indication  that  they  may  be  found  in 
the  levels  above  as  well  as  those  below. 
On  the  main  Seneca  property  four 
laterals  are  producing  lode  rock.  Drifts 
are  going  forward  in  both  directions 
from  the  3rd  and  the  4th  levels,  and  the 
quality  is  good.  Shipments  of  mill 
rock,  averaging  about  200  tons  daily, 
are  being  made  to  the  Baltic  mill  as 
train  loads  are  made  up,  so  that  Seneca 
may  be  said  to  have  entered  the  ranks 
of  the  regular  producers  of  copper. 


district,  although  many  of  the  mines 
close  in  to  the  city  have  fairly  large 
forces. 

At  the  Davis-Daly's  Colorado  mine 
over  150  tons  of  high-grade  ore  is  being 
hoisted  per  day,  despite  the  shortage  of 
crews. 

At  the  North  Butte,  the  cost  of  cop- 
per at  present  is  close  to  13Jc.  per  lb. 
Development  work  on  the  3,200  and  the 
3,400-ft.  levels  is  encouraging,  showing 
a  come-back  of  the  Edith  May  vein 
v.-ith  depth.  This  was  the  show  fissure 
of  the  company  years  ago. 

Up  to  the  middle  of  April  6,000  tons 
of  ore  had  been  shipped  from  the  Butte 
Copper  &  Zinc  Co.'s  Emma  mine,  of 
which  about  1,800  tons  was  silver-zinc 
ore  and  the  balance  manganese  carbon- 


The  holdings  are  located  on  a  number 
of  domes.  It  is  in  the  Cat  Creek  coun- 
try that  the  Frantz  Corporation 
brought  in  a  well  several  months  ago 
showing  oil  with  a  gasoline  content  of 
more  than  50  per  cent 

Philipsburg — About  2,000  tons  of 
manganese  ore  monthly  is  being 
shipped  by  the  Philipsburg  Blining  Co., 
its  high-grade  character  making  it 
available  for  use  in  storage  batteries. 

Clancy — Mining  operations  c»„  „iie 
Legal  Tender  have  been  suspended. 

Seven  feet  of  commercial  silver  ore 
is  reported  on  the  700-ft.  level  of  the 
Liverpool  mine. 

Ore  shipments  are  continuing  regu- 
larly from  the  Amalgamated's  Free 
Coinage  mine. 
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Wickes — A  large  tonnage  of  milling 
ore  has  been  shown  by  drifting  opera- 
tions on  the  800-ft.  level  of  the  An- 
gelica. Regular  shipments  are  being 
made  to  the  East  Helena  plant  of  the 
American  Smelting  &   Refining  Co. 

AVhitehall — Sinking  of  a  two  com- 
partment shaft  is  under  way  at  the 
Jefferson  Mines  property. 

Potomac — The  face  of  Potomac  Cop- 
per's No.  4  tunnel  is  cutting  through 
well  mineralized  ground.  About  sixty 
days  more  will  be  required  for  this 
work  to  reach  its   objective. 

Argenta — About  six  inches  of  high- 
grade  copper  ore,  showing  altered 
glance  with  silver,  has  been  opened  on 
the  300-ft.  level  of  the  Conda  Mining 
Co. 

Cataract  District — Lessees  are  oper- 
ating the  Crystal  Copper  property, 
with  occasional  shipments  of  ore  being 
made. 

NEVADA 

West    End    Con.    to    Report    Monthly— 

— Rockland    Property    Ordered 

Sold  for  Debt 

Tonopah — The  Tonopah  Mining  Co.'s 
earnings  for  March  were  $28,000,  ton- 
nage milled,  .5,050  tons,  bullion  pro- 
duction, C0,G05  o7.. 

Tonopah  Belmont's  earnings  for 
March  were  $65,322..34,  tonnage  milled 
11,773  tons,  bullion  production  158,- 
400.15  oz. 

The  Tonopah  Extension  shows  earn- 
ings for  March  of  $20,789,  tonnage 
milled  6,097  tons,  bullion  production 
68,599.05  oz. 

The  report  of  the  West  End  Con- 
solidated for  March  has  not  been  is- 
sued as  yet,  but  it  has  been  stated  that 
regular  monthly  reports  of  operations 
will  probably  be  made  in  the  future. 

Yerington — Judge  Moran  has  granted 
a  motion  to  substitute  the  Bluestone 
Mining  and  Smelting  Co.  as  defendant 
in  the  case  of  Martin  J.  Heller  against 
the  late  Joseph  R.  De  Lamar.  The  suit 
was  brought  to  recover  an  interest  in 
the  Bluestone  mine,  under  an  alleged 
partnership  agreement,  from  the  noted 
mining  man,  who  died  since  the  suit 
was    brought. 

Rockland — The  trustee  in  bankruptcy 
has  been  ordered  to  sell  the  property 
of  the  Rockland  company,  27  miles 
south  of  Yerington,  to  pay  an  indebted- 
ness of  .$55,000  owing  for  mill  and  ma- 
chinery. The  stockholders  refused  to 
pay  the  assessment  to  meet  the  debt. 

OKLAHOMA 

Sedalia  .Mine  Near  Quapaw   Sold;  New 

Owners  Will  Build  .Mill — Imperial 

Development   Operating 

Picher— Senator  0.  W.  Sparks,  of 
Galena,  Kan.,  with  Kansas  associates, 
has  purchased  the  Sedalia  mine  from 
J.  F.  Folmer  &  Co.,  of  Miami,  Okla. 
The  mine  is  about  a  mile  north  of  Qua- 
paw, Okla.  The  new  owners  will  build 
a  mill  upon  the  lease  this  spring,  one 
shaft  already  being  down  into  ore. 

Operations  have  been  started  at  the 
mine  of  the  Imperial  Development  Co. 


located  southwest  of  Quapaw,  after  one 
of  the  hardest  water  fights  in  the  his- 
tory of  the  field.  The  original  shaft 
was  sunk  in  1916  and  1917,  the  work- 
ers keeping  the  water  out  by  careful 
concreting  as  they  sunk.  When  drift- 
ing began,  however,  the  mine  was 
quickly  flooded  and  continued  so  until 
a  few  weeks  ago.  In  the  meantime, 
the  company  owning  the  property  had 
spent  $180,000  in  attempting  to"  beat 
the  water,  and  later  the  Quapaw  Drain- 
age Co.  was  organized  and  spent  $50,- 
000  before  the  water  was  lowered  suf- 
ficiently to  permit  mining  to  be  carried 
on.  C.  H.  Cleveland,  of  Skiatook,  Okla., 
has  been  one  of  the  principal  backers 
of  the  proposition.  Glen  O.  Spafford, 
of  Miami,  is  superintendent.  For  a 
good  part  of  the  time  a  16-in.  Pomona, 
another  of  12-in.  capacity,  two  smaller 
steam  pumps,  and  a  big  Texas  centrif- 
ugal pump  were  used  in  draining  the 
ground. 


WASHINGTON 

Newport — The  proposed  mill  of  the 
Bead  Lake  Gold-Copper  Mining  Co.  will 
have  a  capacity  of  at  least  100  tons  per 
day.  Treatment  will  be  by  crushers, 
jigs,  tables,  and  flotation.  Equipment 
is  purchased  and  paid  for  with  the  ex- 
ception of  two  jigs.  Construction  has 
been  delayed  for  a  few  months  to  se- 
cure title  to  the  necessary  ground.  This 
was  secured  and  filed  on  April  23.  The 
work  will  be  completed  in  three  or  four 
months. 

The  company  also  has  a  saw-mill  in 
operation.  The  property  is  located 
about  eight  miles  north  of  Newport, 
Wash.  W.  E.  Allen,  808  Hyde  Block, 
Spokane,  is  secretary. 

WISCONSIN 


UTAH 

Salt  Lake  City— The  Bingham  & 
Garfield  Railway  of  the  Utah  Copper 
Co.,  in  its  report  to  the  Public  Utilities 
Commission,  shows  a  net  operating  loss 
for  1919  of  $63,026,  as  compared  with 
a  net  income  of  $1,236,082  in  1918.  In 
1918  the  road  paid  dividends  of  $1,000,- 

000  to  the  Utah  Copper,  and  in  1919 
$250,000,  being  obliged  to  take  this  sum 
from  the  $391,551  set  aside  for  excess 
urofits  and  income  taxes,  which  were 
not  collected.  The  company  operates 
36.76  miles  of  road,  its  revenue  cominj 
almost  entirely  from  freight,  of  which 
98.48  per  cent  was  the  product  of  mines. 
The  tonnage  moved  was  4,606,532,  and 
of  this  amount  4,433,988  tons  consisted 

01  ores  originating  on  the  line  of  the 
railroads. 

Alta — The  Michigan-Utah  orebins 
are  to  be  connected  by  means  of  a 
switch,  now  being  installed,  with  the 
Little  Cottonwood  Transportation  Co.'s 
railroad  at  Tanners  Flat.  Shipments 
will    begin    soon. 

The  Emma  mine  is  again  receiving 
power  from  the  Utah  Power  &  Light 
Co.,  after  repairs  made  to  the  latter's 
lines     following     damage     by     storms. 

Eureka— The  Eagle  &  Blue  Bell  at 
Tintic  is  shipping  high-grade  silver- 
lead  ore  from  the  1,550  level  and  vicin- 
ity. The  deposit  is  extensive,  and  in 
places  extends  down  to  the  1,700  and 
1,875-ft.  levels  and  up  to  the  1,350  and 
beyond.  The  earnings  from  this  prop- 
erty in  the  first  three  months  of  1920 
were  about  $122,841— January,  $29,906; 
February,  $28,935;  March  (estimated), 
$64,000.  Ninety  per  cent  of  the  stock 
ol  this  company  is  controlled  by  the 
Bingham  Mines  Co.  .■^t  the  adjoining 
Victoria,  controlle<l  also  by  the  Bing- 
ham Mines,  there  is  60  ft.  of  ore  on 
Ihe  level  below  the  1.300  level  opened 
by  a  winze  from   the   latter. 

Ophir— The  St.  John  &  Ophir  R.R., 
which  takes  out  ores  from  the  Ophir 
Hill  at  Ophir  over  its  8i-mile  line, 
reported  to  the  Public  Utilities  Com- 
mission a  loss  in  net  operations  during 
1919  of  $7,309. 


Zinc-Lead  District 
Platteville— The  Vinegar  Hill  Zinc 
Co.  has  taken  over  the  Senator  mine, 
at  Rewey,  under  sub-lease  and  its  pro- 
ducing blende.  It  has  also  begun  drill- 
ing on  the  Murphy  tract  at  Flatteville. 
The  Wisconsin  Zinc  Co.  is  equipping 
the  new  Booty  property,  at  New  Dig- 
gmgs,  and  is  opening  up  the  Champion- 
Church,  the  eastern  extension  of  the 
Champion  range,  and  is  utilizing  the 
old  Blackstone  shaft  and  mill. 

At  the  Blockhouse,  mining  has  been 
resumed  in  the  west-end  shaft  and  de- 
\elopment  of  the  Goke  lease  on  the 
cast  end  is  under  way. 

Benton — H.  E.  Stephens  and  others 
are  operating  the  Longhenry  mine  at 
Benton. 

CANADA 
British  Columbia. 
Greenwood — The  Silver  Cloud  and 
Skylark  properties  in  the  Greenwood 
mining  division  are  being  developed. 
The  operators  are  considering  the 
installation  of  a  small  concentrator. 

Douglas  Channel — The  Drum  Lum- 
mon  mine  on  the  northern  coast  of 
British  Columbia,  is  reported  by  C.  L. 
Copp,  superintendent,  to  be  showing  up 
satisfactorily  on  development.  Mr. 
Copp  is  about  to  take  north  some 
special  parts  for  the  mill,  which  is  to 
be  ready  for  an  early  start  this  sea- 
son. He  states  that  the  tunnel  is  in 
high-grade  milling  ore  and  that  a  large 
tonnage  has  been  taken  out  during  the 
winter   and    is    ready   for   treatment. 

Barkerville — Pickeringite.  a  hydrous 
sulphate  of  magnesium  and  aluminum, 
which  has  not  been  observed  previously 
in  British  Columbia,  has  been  found  in 
the  Cariboo  country.  Samples  have 
been  brought  out  by  W.  H.  Brock  and 
ai:alyzed  by  Dr.  V.  Dcdmage,  of  the 
Geological  Survey.  The  mineral,  which 
is  of  a  creamy  color,  wifTi  a  silky 
lustre,  >;-as  found  in  considerable  quan- 
tities, but  it  is  not  thought  that  the  de- 
posit goes  far  beneath  the  surface.  The 
mineral  has  been  observed  in  Chili, 
.■Vrgentina,  Colorado  and  Nova  Scotia. 

.Vnyox — One  of  the  diamond  drills 
which  has  been  in  use  by  the  Granby 
Consolidated  Mining  &  Smelting  Co.  on 
the  Ecstall  River  properties  is  to  be 
sent  into  the  Salmon  River  section  for 
work  to  be  undertaken  this  summer. 
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Silver  and  Sterling  Exchange 


Sterling 
Kichange 

SilvBr 

-May 

Sterling 
Eichangr 

Silver 

April 

New  York, 
Cents 

London, 
Pence 

New  York. 

Cents 

London. 
Pence 

29 

30 

May  1 

3'« 
3S4 
382 

114 
llli 

110 

66 
63f 

4 

5 

3  "^4 
387 
382i 

llCi 
109i 
107* 

65- 
64- 
631 

New  York   quotations   are  as  reported  by  Handy   &   Harman    and    are   in    cents  per   troy   ounce 
of  bar  silver.  999  fine.     Loudon  Quotations  are  iu  pence  per  troy  ounce  of  sterliug^  silver.  925  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zino 

April 

Electrolytic 

99  Per  Cent 

straits 

X.  Y. 

St.  L. 

St.  L. 

29 

18   70 

60 

61* 

8.90 

8.50 

7  85 

30 

WS    70 

59| 

60f 

8  90 

8  60 

7.85 

Mav  1 

IS.  75 

^9l 

60f 

8.90 

8 .  65 

7.75 

IS  SO 

59* 

•       60| 

S.90 

8.65 

7.75 

4 

IS  80 

59* 

60i 

9.00 

8.65 

7.70 

3 

18  80 

571 

60| 

9. CO 

8.70 

7  70 

The  above  quotations  are  our  appraisal  of  the  averag"e  of  the  major  markets  based  penernlly 
on  sales  as  made  and  I'eported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  prompt  and  nearby  deliveries  constituting'  the  major 
markets,  reduced  to  the  basis  of  New  York.  cash,  except  where  St.  Louis  is  the  norma!  basing 
point.      All  prices  are  in  cents  per  pound. 

Copper  is  commonly  sold  on  terms  "delivered."  which  means  that  the  seller  pays  the  freight 
from  refinery  to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing  to 
figure  net  prices  on  individual  transactions.  Consequently,  an  average  deduction  is  made  from 
the  "deUvered"  price.  At  present  the  average  cost  of  delivery  from  New  York  refineries  is  0.1.">c. 
per  lb.,  and  that  deduction  is  made  to  arrive  at  the  New  York  price.  When  copper  is  sold  f.o.b. 
or  f.a.s.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ing-ol  bars  and  cakes.  For  ingots 
an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes 
are  sold  at  a  discount  of  0.1'25c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at 
35c.  per  100  lb.  above  St.  Louis.  Tin  is  quoted  on  the  basis  of  spot  American  tin.  99  per  cent 
grade,   and  spot  Straits  tin. 

London 


Copper 

Tin 

Lead 

Zinc 

.\pril 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

47 
46f 

46* 
461 
46 

3  M 

90 

30 

May  1 

4 

1011 

lOlJ 
162' 

101* 

lou 

104 

1041 
ioii 

104 
1031 

111 

110 

116 

HI 

111 

3451 
345 

345 

342* 

323* 

3441 
344i 

344* 
342i 

324* 

41 
40 

46' 

40 

391 

4U 

41* 
41* 
^01 

481- 
481 

49' 

48 

47f 

The  above  table  gives  the  c!o.«ing  quotations  on  the  London  Metal  Exchange, 
in  potmds  sterling  per  ton  of  2. 'MO  lb. 


rt.ll  prices  are 


Monthly  Average  Prices  for 
.\pril 

Copper: 

New   York    Electrolytic    18.660 

London    Standard     103.025 

London    Electrolytic    111.500 

Lead: 

New  York    8.902 

St.   Louis    8.618 

London    39.225 

SUver: 

New  York    119.779 

London    68.848 

Sterling    E.xchange    392.438 

Zinc: 

New  York    8.534 

St.   Louis    8.184 

London      47.388 

Tin: 

99  per  cent   61.120 

Straits     62.115 

London    345.450 


Metal  Markets 

New    York,    May    5,    1920 

Copper  and  lead  have  shown  a  firmer 
tendency  during  the  last  week,  but 
zinc  and  tin  have  been  weaker.  Trans- 
portation troubles  are  still  much  in  evi- 
dence, and  it  is  almost  impossible  to  get 
any  kind  of  service  from  the  railroads. 

Copper 

The  tone  of  the  copper  market  is  de- 
cidedly better,  and  the  big  producers 
are  again  finding  it  possible  to  sell  a 
little  metal  at  prices  which  they  con- 
sider satisfactory.  The  expoi-t  plans 
have  not  yet  been  announced,  but  it  is 
rumored  that  some  copper  has  already 
been  booked  for  France  under  the  pro- 
posed arrangements. 

The  refineries  on  the  Eastern  sea- 
board have  been  hard  hit  by  freight 
embargoes,   and   are   in   various   stages 


of  inactivity,  due  to  shortage  of  blister 
and  coal,  with  no  relief  in  sight.  The 
domestic  situation  is  bad,  but  as  e.xport 
business  looms  up,  producei*s  are  in 
general  optimistic.  They  also  e.xpect 
gradually  increasing  prices  as  a  result 
of  decreased  production  and  diminish- 
ing stocks. 

Lead 

Lead  has  been  stronger  the  last  three 
days,  and  a  large  number  of  inquiries 
have  been  received.  Prompt  and  near- 
by deli%-eries  continue  to  be  in  demand. 
July  and  August  metal  can  be  had 
for  about  ic.  under  the  prices  which  we 
quote,  but  producers  are  not  anxious  to 
commit  themselves  for  large  amounts, 
as  labor  conditions  are  too  uncertain. 

Considerable  desilverized  Mexican 
lead  is  being  sold  here,  as  the  present 
London  price  is  too  low  to  make  expor- 
tation profitable.  So  far,  no  great  in- 
terruption has  tpken  place  in  Mexico  on 
account  of  the  revolution. 

Zinc 

This  metal  has  become  still  weaker, 
though  a  fair  demand  exists  for  the 
electrolytic  article,  which  still  com- 
mands about  9Jc.,  New  York.  There 
are  many  small  producers  who  do  busi- 
ness from  hand  to  mouth,  and  their 
sales  at  a  time  when  railroad  troubles 
had  killed  the  market  have  had  con- 
siderable effect  in  depressing  prices. 
Sales  by  the  larger  producers  have 
been  almost  negligible.  The  weakness 
in  the  London  market  of  course  has  its 
effect,  and  the  immediate  future  is  any- 
thing but  rosy. 

Tin 

Tin  has  followed  the  lead  of  London. 
as  usual,  and  the  declining  prices  there 
have  not  been  entirely  offset  by  the 
movement  of  sterling  exchange.  A 
price  in  the  neighborhood  of  60c.  has  at- 
tracted some  buying,  and  there  is  a 
fair  demand  for  spot,  but  the  market  is 
sluggish.  A  drop  of  £19  in  London  to- 
day is  accounted  for  by  the  auction  of 
Banca  tin  which  is  scheduled  for  tomor- 
row and  which  dealers  are  discounting. 

Producers  of  electrolytic  tin  have 
been  practically  out  of  the  market. 
What  little  business  has  been  done  has 
been  at  about  61c. 

Straits  tin  for  future  delivery:  April 
29,  60J@605c.;  April  30,  60i@60ic.; 
May  1,  60@60ic.;  May  3,  60@60Jc.; 
May  4,  59,l@593c.;   May  5,  57|@58c. 

-Arrivals  of  tin  in  long  tons:  April 
28,  China,  25;  Penang,  50;  April  29, 
London,  50.  Total  for  April,  3,133. 
May  3,  London,  880;  Liverpool,  25;  Ba- 
tavia,  50;   Penang,  150. 
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Gold  and  Silver 

Giold  was  quoted  in  London  on  April 
29  at  106s.  6d.;  April  30,  107s.  6d.;  May 
3.  108s.;  May  4,  107s.;  May  5,  107s.  6d. 

Foreign  Exchange — No  outstanding 
features  in  this  marltet  were  in  evidence 
during  the  last  week.  Sterling  has 
about  resuii.od  its  figure  of  a  week  ago, 
on  rumors  of  further  shipments  of  gold 
to  this  country.  Francs  and  lire  have 
strengthened  slightly,  being  quoted  yes- 
terday, in  units  to  the  dollar,  at  16.56 
and  21.84  respectively.  German  marks 
have  risen  another  10  points  to  1.78c. 
New  York  funds  in  Montreal  were  held 
at  $103.75   premium   per   $1,000. 

Silver — Owing  to  the  decline  in  the 
Eastern  exchanges,  silver  has  been 
weak,  with  a  declining  tendency.  There 
has  been  some  buying  by  the  Indian 
Bazaars  and  China,  but  not  sufficient 
to  sustain  the  market.  India  currency 
returns  for  April  7  show  the  amount 
of  coin  and  bullion  to  be  17,429  in  lacs 
and  rupees. 

Mexican  dollars  at  New  York:  April 
29,  86i;  April  30,  845;  May  1,  823;  May 
3,  83i;  May  4,  82;  May  5,  81'.. 
Other  Metals 

Aluminum — Ingot  is  quoted  at  33c., 
with  31i@32c.  open  market  for  98@ 
99  per  cent  virgin;  steady  demand,  firm 
market  and   demand   exceeding   supply. 

Antimony — Spot  metal  is  quiet  at  10 
@10Jc.  for  ordinary  brands;  W.  C.  C, 
lie.  and  Cookson's  "C"  grade,  16c. 
Futures  are  pretty  quiet  and  decreas- 
ing slightly.  Chinese  and  Japanese 
brands,  spot,  10c.  Market  easy,  with 
little  business  being  done. 

'Needle  Antimony  —  The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  Oic.  per  lb.,  although  demand 
continues  quiet.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  12@15c.  per  lb.,  according  to 
quantity. 

Bismuth — Unchanged  at  $2.70  per 
lb.   for  500-lb.   lots. 

Cadmium — Quoted  nominally  at  $1.40 
(S)$1.50  per  lb.  Some  metal  may  be  had 
as  low  as  $1.20  per  lb. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  form. 

Cobalt — Prices  remam  unchanged  at 
$2.50@$3  per  lb.  Black  oxide  sells  at 
$2  per  lb. 

Iridium — Quoted  nominally  at  $300; 
unchanged;  metal  extremely  scarce. 

Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic,  45c.     No   change. 

Osmium — Open  market  prices,  $150@ 
$165  per  troy  oz.  Dealers  are  willing 
to  pay  $50@$75  per  troy  oz.,  according 
to    purity. 

Palladium  Metal — Unchanged  at  $105 
@$115  per  02.  99  per  cent  pure.  Little 
business  being  done. 


Platinum — Plenty  of  metal  available, 
but  small  business  done.  Quoted  at 
$110@$115    per   oz. 

Quicksilver — Market  quiet  and  steady 
at  $97@$100  per  75-lb.  flask.  San 
Francisco  telegraphs  $93@$100;   firm. 

Ruthenium — Market  value,  $200@ 
$220  per  troy  oz.     Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore — Business  dull,  with 
prices  ranging  from  65  to  75c.  per  unit, 
according   to   quality. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  re- 
main at  prices  fixed  last  year,  as  fol- 
lows: Old  Range  bessemer  55  per  cent 
iron,  $7.45;  Old  Range  non-bessemer, 
55 J  per  cent  iron,  $6.70;  Mesabi  bes- 
semer, 55  per  cent  iron,  $7.20;  Mesabi 
r.on-bessemer,  51J  per  cent  iron,  $6.55. 
Railroad  and  mine  schedules  for  the 
Lake  Superior  ore  region  estimate  ship- 
ments at  seventy  million  tons  this  sea- 
son. 

Manganese  Ore — Considerable  busi- 
ness done  for  early  shipment,  80c.  hav- 
ing been  paid  for  material  for  ship- 
ment from  Brazil.  As  high  as  95c  per 
unit  has  been  paid  for  Caucasian  man- 
ganese. Chemical  ore  (MnO;)  quoted 
at  $80@$90  per  gross  ton. 

Molybdenite — Without  change.  Quoted 
at  75@85c.  per  lb.  of  contained  sul- 
phide for  85  per  cent  MoSj,  but  may 
be  obtained  on  long-time  contracts  at 
50@60c. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65(S)70c.  per  lb.  in  ton  lots. 

Titanium  Ores — Ilmenite,  2c.  per  lb. 
of  52  per  cent  TiOr.  Unchanged. 
Rutile,  standard  imported  Norwegian 
grade,  carrying  a  minimum  of  95  per 
cent  titanium  dioxide,  in  the  form  of  con- 
centrates, is  quoted  at  lie.  per  lb. 

Tungsten  Ore — Little  actual  business 
has  been  done.  Sellers  of  Chinese  wol- 
framite have  asked  $7  per  unit,  but 
only  $6.75  is  offered.  High-grade  Bo- 
livian ore  is  offered  at  $7.50  per  unit. 

Uranium  Ore  (Carnotite)— $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UaOs).  Ores  must  contain  a  min- 
imum of  2  per  cent  U;Oi. 

Vanadium  Ore — For  grades  averag- 
ing 3  to  5  per  cent  V,0..,  $1.50  per  lb.  of 
VjOs  contained.  Vanadium  pentoxide, 
c.p.,  of  highest  grade  and  best  quality, 
sells  at  $14  per  lb. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@$100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 


>  Furnished  by  Foote   Mineral  Co..   Phila- 
delphia, Pa. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  May  1. — Zinc  blende,  per 
ton,  high,  $49.65;  basis  60  per  cent 
zinc,  premium,  $46;  Prime  Western, 
$45@$42.50;  fines  and  slimes,  $42.-50(5) 
$40;  calamine,  basis  40  per  cent  zinc, 
$?0.  Average  settling  prices:  Blende, 
$48;  calamine,  $37.20;  all  zinc  ores, 
$47.90. 

Lead,  high,  $111.70;  basis  80  per 
cent  lead,  $110;  average  settling  price, 
all  grades  of  lead,  $109.62  per  ton. 

Shipments  the  week:  Blende,  11,639; 
calamine.  111;  lead,  1,950  tons.  Value, 
all  ores  the  week,  $771,170. 

Buyers  were  severely  limited  in 
quantity  of  blende  purchases,  and  sell- 
ers of  small  tonnage  were  seeking  of- 
fers today  without  avail.  Under  8,000 
tons  were  purchased,  and  then  buying 
ceased,  with  sellers  offering  more  ore. 
There  are  unsold  27,000  tons  of  blende, 
and  the  total  bin  supply  is  40,000  tons. 
About  10,000  tons,  however,  is  sold 
ahead  of  production. 

The  lead-ore  market  continues  active 
on  the  $110  basis,  with  bins  cleaned  of 
stock  and  buyers  an.xious  fo  secure  ad- 
vance tonnage. 

Platteville,  Wis..  May  1.— Blende, 
basis  60  per  cent  zinc,  $52.50  for  high 
grade.  Lead  ore,  basis  80  per  cent  lead, 
$105  per  ton.  Shipments  for  the  week: 
Blende,  1,068;  calamine,  60;  lead,  170; 
sulphur  ore,  65  tons.  Shipments  for 
the  year:  Blende,  26,573;  calamine, 
1,350;  lead,  2,239;  sulphur  ore,  350 
tons.  Shipped  during  week  to  separat- 
ing plants,  1.751  tons  blende. 

Non-Metallic  Minerals 

Asbestos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbrooke  to  New  York,  27lc.. 
carload  lots.  Crude  No.  1,  $l,800(a) 
$2,500;  crude  No.  2,  $1,000@$1,300; 
spinning  fibres,  $300@$600;  magnesia 
and  compressed  sheet  fibres,  $300(S) 
$400;  single  stock,  $100(a)$150;  paper 
stock,  $55@$75;  cement  stock,  $17.50(3) 
$30;  floats,  $8.50@$15  per  short  ton. 
Crude  No.  1,  f.o.b.  Thetford  Mines; 
freight  to  New  York  $8.45  per  ton  in 
carload  lots,  to  which  must  be  added 
the  5  per  cent  Canadian  royalty  ex- 
port tax.  Foreign  demand  is  brisk.  A 
good  trade  in  paper  stock  and  cement 
stock  has  been  developed  in  France, 
Belgium,  and  Norway. 

Chalk — English,  extra  light,  5(g)7c. 
per  lb.;  light,  4J(3)6c.  per  lb.;  dense, 
4@5c.  per  lb.  f.o.b.  New  York.  Un- 
changed. 

China  Clay  (Kaolin) — Imported  lump, 
$£5@$35  per  ton;  imported  powdered, 
$30(S)$60  per  ton;  domestic  lump,  $10@ 
$20  per  ton;  domestic  powdered,  $25@ 
$40  per  ton  f.o.b.  New  York. 

Feldspar  —  Situation  remains  un- 
changed with  $13.50(a)$18,  ground 
grade,  f.o.b.  New  York  State  still  hold- 
ing firm. 

Fluorspar — Gravel,  85  per  cent,  f.o.b. 
Kentucky  and   Illinois  mines,  is  quoted 
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at  $25  net  ton.  Ohio  district,  prompt, 
per  ton,  $28. 

Fuller's  Earth — Remains  firm  at  $25 
@$30  per  ton  for  domestic  and  $35(3) 
$40  for  foreign,  with  little  material 
available  at  these  prices. 

Graphite  —  Present  quotations  for 
crucible  flake  are:  85  per  cent  carbon 
content,  lie  per  lb.;  86  per  cent,  8c.; 
87  per  cent,  8ic.;  88  per  cent,  9>.c.;  89 
per  cent,  9lc.;  90  per  cent,  lOsc;  91  per 
cent,  lOJc;  92  per  cent,  lie;  over  92 
per  cent,  122C.  per  lb.  delivered.  Mex- 
ican amorphous  graphite  is  being  sold 
at  $55@$60  per  short  ton;  Korean,  3ic. 
per  lb.;  RIadagascar,  9c.;  Ceylon,  42@ 
IGc,  according  to  quality.     Unchanged. 

Gypsum — Wholesale  price,  plaster  of 
pgris  in  carload  lots,  is  $3.75  per  250- 
Ib.   bbl.,   alongside   dock    New   York. 

Magnesite — Dead  burned,  for  refrac- 
tory   (see   Refractories). 

Mica — It  is  reported  that  a  large 
quantity  of  mica  of  good  quality  was 
imported  about  a  week  ago  from  Brazil 
and  India.  Prices  per  lb.  for  sheets 
slightly  stained  and  for  |  clear  mica 
according  to  grade:  No.  6,  50c.;  No. 
5,  $1.20@$1.40;  No.  4,  $2@$3;  No.  3, 
$4.25@$5;  No.  2,  $5.50@$7  and  No. 
1,  $8;  all  prices  f.o.b.  New  York. 

Calcined  Magnesite  —  High-grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  points.  The  price  of 
freshly  ground  calcined,  suitable  for  the 
flooring  trade,  is  $65(2)$75  per  ton  f.o.b. 
Eastern  points. 

Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Nitrate — Supplies  are  becoming  less 
tight,  although  quotations  remain  at 
$3.90  per  cwt.,  ex  vessel,  Atlantic 
ports.     Futures  are  quoted  $3.90@$4.10. 

Phosphate  Rock — Prices  quoted  per 
long  ton  at  Florida  ports  are:  68  per 
cent  tricalcium  phosphate,  $6.85;  70 
per  cent,  $7.35;  74  to  75  per  cent,  $10; 
75  per  cent  minimum,  $10.50;  77  per 
cent  minimum,  $12.50.     Unchanged. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;   domestic,  2Jc.  per  lb.     Unchanged. 

Pyrites — Domestic  pyrites,  fine,  is 
selling  at  I62C.  per  unit  f.o.b.  mines. 

Sulphur — No  change.  There  is  still 
a  fair  demand,  with  prices  averaging 
$18  per  ton  for  domestic,  and  $20  for 
export,  f.o.b.  Texas  and  Louisiana 
mines. 

Talc — Powdered,  carload  lots,  $12 
per  ton;  less  than  carload,  $15,  f.o.b. 
cars,  Glendon,  N.  C.  Freight  to  New 
York,  5ic.  per  cwt.  carload  lots;  less 
than  carloads,  9ic. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  per  ton  f.o.b. 
Niagara  Falls,  N.  Y.     Unchanged. 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  Amferican  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 

Ff^rrochrome — Carload  lots,  spot 
and  contract,   60   to   70   per  cent  chro- 


mium, 4  to  6  per  cent  carbon,  18@19c. 
per   lb.    of   chromium   contained. 

Ferromanganese — Domestic,  76  to 
80  per  cent,  delivered,  $200  per  ton  for 
futures;  car  lots,  spot,  $250  per  ton. 
Small  lots,  $275;  English,  c.i.f.  tide- 
water, $195  last  half  delivery. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
(ai$2.75  per  lb.  of  contained  metal. 

Ferrosilicon — $85@$90,  50  per  cent, 
delivered,  spot  and  contract.  Electro- 
lytic, delivered  Pittsburgh  Valleys, 
Cleveland:  50  per  cent,  $81;  75  per 
cent,  $140.  Bessemer,  f.o.b.  Jackson 
and  New  Straitsville,  Ohio,  10  per  cent, 
$62.50;  11  per  cent  $65.80;  12  per  cent, 
$69.10. 

Ferrotungsten  —  70-80  per  cent  W, 
85c@$1.15   per   lb.   contained   tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium  —  Basis  30-40  per 
cent,  $6.50@$7  per  lb.  of  V  contained. 

Spiegeleisen — Sharp  advance  to  $72.- 
50@$75  for  19  to  21  per  cent,  prompt 
delivery. 

Metal  Products 

Copper  Sheets — No  change  since 
Jan.  7  price  of  29ic.  per  lb.;  wire, 
quoted  22J@22ic.;  strong. 

Lead  Sheets — Full  lead  sheets,  12 Jc; 
cut  lead  sheets,  12Jc.  in  quantity 
prices,   mill   lots.     Unchanged. 

Nickel  Silver — Unchanged  at  39Jc. 
per  lb.  for  18  per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
26ic.;  sheathing,  253c.;  rods,  i  to  3  in., 
23ic.     Unchanged. 

Zinc  Sheets— $12.50  per  100  lb.,  less 

8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.    Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70@ 
$75  per  net  ton,  f.o.b.  Chester,   Pa. 

Chrome  Cements — Unchanged  at  $45 
@$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick — First-quality  fire  clay, 
$45@$50  per  1,000,  f.o.b.  Clearfield, 
Pa.;  second  quality,  $40@$45  per  1,000, 
f.o.b.  Clearfield,  Pa. 

Magnesite — Dead  burned,  $48@$55 
per  net  ton,  f.o.b.  Chester,  Pa.;  brick, 

9  X  4*  X  2i  in.,  $90@$95  per  net  ton, 
f.o.b.  Chester,  Pa.  Dolomite  is  selling 
at  $12.50  per  ton,  f.o.b.  Ohio. 

Silica  Brick — $50@$55  per  1,000, 
f.o.b.  Mt.  Union,  Pa. 

Iron  Trade  Review 

Pittsburgh,  May  4. 

There  has  been  material  improvement 
in  conditions  in  the  iron  and  steel  in- 
dustry as  regards  the  influence  of  the 
rail  strike.  Though  week  by  week  there 
has  been  an  increasing  movement  of 
freight  in  solid  trainloads,  it  is  only 
in  the  last  week  that  the  railroad  class- 
ification yards  in  western  Pennsylvania 
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and  the  Valleys  have  been  functioning 
to  any  extent.  The  situation  is  still 
embarrassing,  particularly  in  certain 
spots,  and  at  best  a  complete  restora- 
tion of  normal  shipping  conditions  will 
be  a  matter  of  several  weeks. 

The  Valleys  are  now  operating  at 
about  one-half  normal,  in  both  pig  iron 
and  steel;  in  the  Pittsburgh  district 
there  is  scarcely  any  idleness,  and  the 
Chicago  district  is  doing  better  than 
one-half  normal.  Roughly  speaking, 
pi'oduction  of  pig  iron  and  steel  in  the 
country  at  large  is  about  90  per  cent 
of  the  rate  just  before  the  rail  strike. 

Shipments  of  finished  steel  have  been 
curtailed  much  more  than  production, 
but  in  the  past  few  days  they  have  been 
increasing.  At  some  plants  that  were 
shipping  little  two  or  three  weeks  ago 
shipments  yesterday  were  approxi- 
mately equal  to  production.  The  distri- 
bution of  steel,  however,  is  poor.  There 
is  much  curtailment  in  consumption  of 
steel,  by  reason  of  shortage  not  merely 
of  steel  but  also  of  coal  and  other  com- 
modities. 

Steel  prices  show  no  general  change, 
despite  the  quietness  of  the  market. 
The  policy  of  the  independents,  with 
their  prices  ranging  various  amounts 
above  the  Steel  Corporation  or  Indus- 
trial Board  schedule,  is  to  hold  to  these 
prices  and  offer  only  as  much  material 
as  buyers  will  take  at  the  premiums 
involved,  though  in  two  or  three  cases 
independents  have  sold  at  corporation 
levels. 

Pig  Iron — The  market  is  extremely 
quiet.  Consumption  of  foundry  iron  is 
decreased  further  by  stocks  of  pig 
iron  or  coke  running  out,  the  consumers 
involved  being  shut  out  by  embargoes. 
Pig  Iron  is  piling  at  many  furnaces 
at  a  rapid  rate,  more  furnaces  having 
resumed  through  receiving  coke  in  solid 
trainloads.  Prices  are  easily  main- 
tained, as  there  is  no  selling  pressure, 
and  we  quote:  Bessemer,  $42.50;  basic, 
$43;  foundry,  $43@$45,  Valley  basis, 
freight  to  Pittsburgh  being  $1.40. 

Steel — The  billet  market  is  stagnant, 
ar.d  sheet  bars  are  less  active.  Billets 
are  nominally  $60@$65,  with  sheet 
bars  at  about  $70  for  contracts  and 
$75@$80  for  odd  lots.  The  Steel  Cor- 
poration subsidiaries  continue  their 
prices  of  $38.50  on  billets  and  $42  on 
sheet  bars,  but  can  take  care  of  regular 
customers  only. 

Charcoal  and  Coke 

Charcoal — Large  quantities  sell  as 
follows:  Willow,  7c  per  lb.;  hardwood, 
4ic.  per  lb.,  in  250-lb.  bbl. 

Connellsville — Prompt  furnace,  $11(5) 
$12;  prompt  foundry,  $12(5)$13;  con- 
tract foundry,  $10(5)$12  per  net  ton  at 
ovens.  Production  this  week  in  Con- 
nellsville region  said  to  have  been 
three-fourths  of  average  before  the 
strike. 

New  River — Furnace,  $10(S)$11,  and 
foundry,  $11@$12  per  ton. 

Pocahontas — Furnace,  $10(a$12  per 
ton. 

Wise  County  —  Furnace,  $10(S)$12 
per  ton;  foundry,  $11@$12  per  ton. 
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Company  Reports 


Tonopah  Divide  Mining  Co. 

Silver;  Nevada 

The  annual  report  of  the  Tonopah  Divide  Mining  Co.  for 
the  year  1919  shows  a  net  profit  of  $64,205.59  on  the 
$1,012,800  capitalization  of  the  company,  comprising  1,012,- 
800  shares  of  capital  stock  outstanding.  Total  gross  earn- 
ings were  $258,614.42,  but  deductions  of  gross  expenses 
amounting  to  $194,408.83  give  profit  indicated  above.  The 
company  does  not  operate  its  own  mill  Shipments  of  ore 
to  a  custom  mill  in  Tonopah  for  treatment  were  valued  at 
$282,107.83.  Mining  expenses  amounted  to  $84,896.57;  ore 
transportation  and  treatment,  $79,068.80;  general  expense, 
$22,417.97;  taxes,  $2,330.25;  examinations,  $1,606.88.  Total 
expenses  were  $190,677.97.  Production  in  1919  amounted 
to  9,611.45  tons  of  ore,  with  an  average  value  of  $29.35  per 
ton,  compared  with  787.69  tons  in  1918,  with  an  average 
value  of  $20.89  per  ton.  During  the  year  1919,  the  develop- 
ment work  totaled  4,605  ft.,  of  which  3,517  ft.  comprised 
drifts  and  crosscuts,  costing  $11.89  per  ft.;  871  ft.  raises, 
costing  $8.58  per  ft.;  and  217  ft.,  shaft  advances,  costing 
$37.88  per  ft.  The  ratio  of  silver  to  gold  in  the  ore  is  nor- 
mally 250  to  1.  The  report  of  the  president  of  the  company 
states  that  "so  far  the  lower  levels  have  failed  to  encounter 
the  high-grade  ore  exposed  above."  The  probable  reserve 
of  first-class  ore  is  estimated  at  52,000  tons,  having  a  gross 
value  of  $1,385,000  and  an  average  content  of  20  oz.  silver 
and  0.08  oz.  gold. 

Tonopah  Belmont  Development  Co. 

Silver;  Nevada 

The  annual  report  of  the  Tonopah  Belmont  Development 
Co.  shows  a  profit  of  $569,806.65  for  the  year  1919,  com- 
pared with  a  profit  of  81,018,124.55  for  1918,  the  decrease 
being  due  to  the  unsatisfactory  labor  conditions  that  pre- 
vailed during  the  period  of  operation. 

The  following  were  some  of  the  average  costs  of  opera- 
tions at  the  Belmont  mine  per  ton:  Mining,  including 
stoping  and  development,  $4,729;  milling,  $3,198;  market- 
ing," $0,286;  general  expense,  $0,877.  The  total  net  operat- 
ing costs  were  $9,044  per  ton,  compared  to  $8.58  in  1918. 
The  average  value  of  the  79,687  drj'  tons  of  Belmont  mine 
ore  milled  was  $15,442  per  ton,  of  which  $14,102  per  ton 
was  recovered.  The  average  metal  content  of  the  ore  was 
0.116.  The  Tonopah  mill  operated  with  an  extraction  of 
93.63  per  cent  of  the  gold  and  91.11  per  cent  of  silver,  and 
also  treated  53,645  dry  tons  of  custom  ore,  of  an  average 
value  of  $21,499  per  ton,  realizing  therefrom  $5,092.90.  Net 
earnings  from  the  Belmont  mine  ore  were  $405,428.42,  and 
from  the  treatment  of  "sweepings,"  $13,895.95.  The  sur- 
plus balance  at  the  end  of  1919  stood  at  $2,408,698.47,  and 
dividends  paid  to  shareholders  amounted  to  $375,000. 


Eden  Mining  Co. 

Gold;    Nicaragua 

The  second  annual  report  of  the  Eden  Mining  Co.,  of 
Philadelphia,  Pa.,  states  that  $416,683.83  in  gold  was  pro- 
duced during  1919,  or  $11.53  per  ton  in  the  36,159  tons  of 
ore  from  its  mining  property  in  Nicaragua.  Silver  pro- 
duction amounted  to  $26,715.93,  or  $0.74  per  ton  of  ore  pro- 
duced. Extraction  of  gold  during  the  year  1919  amounted  to 
94.5  per  cent.  The  net  profit  from  operations  amounted  to 
$83,017.27,  or  $2.30  per  ton,  but  net  losses  after  deductions 
for  depletion  and  depreciation  amounted  to  $21,009.54. 
Costs  of  mining  per  ton  were  $4,461;  milling,  $3,618;  bullion 
expense,  $0,652;  indirect  expense,  $1,236.  Total  cost  of 
operation  for  the  year  was  $9,967  per  ton.  This  company 
is  affiliated  with  the  Tonopah  Mining  Co.  of  Nevada,  and  is 
capitalized  at  $1,000,000.  Loans  and  advances  from  the 
Tonopah  Mining  Co.  amounted  to  $2,024,100. 


Belmont  Surf  Inlet  Mines,  Ltd. 

Gold,  Silver,  Copper;  British  Columbia. 

Reports  covering  the  operations  of  the  Belmont  Surf 
Inlet  Mines,  Ltd.,  at  Surf  Inlet,  B.  C,  for  the  year  1919 
show  a  profit  of  $320,384.46.  The  average  per-ton  content 
of  the  103,927  dry  tons  of  ore  milled  during  the  year  was 
0.4808  oz.  gold,  0.2843  oz.  silver,  and  6.954  lb.  copper,  repre- 
senting an  averarge  per-ton  value  of  $11,383,  with  copper 
calculated  at  15.71c.  per  lb.  and  silver  at  $1,082  per  oz.  The 
ratio  of  concentration  was  10.79  to  1,  and  the  average  per- 
ton  metal  content  of  the  concentrates  was  $113,485.  Smelter 
deductions  were  $1,015  per  ton;  shipping  and  marketing 
costs,  $0,808  per  ton;  mill  tailing  losses,  $0,865  per  ton. 
The  company  had  a  surplus  in  Dec.  31,  1919,  of  $318,884.69. 
Dividends  to  shareholders  amounted  to  $250,000. 


Jim  Butler  Tonopah  Mining  Co. 

Silver;  Nevada 

The  annual  report  of  the  Jim  Butler  Tonopah  Mining  Co. 
for  the  year  1919  states  that  5,711  dry  tons  of  ore  was 
produced  from  the  company's  properties  in  Nye  County, 
Nev.,  against  27,688  tons  in  1918,  the  decrease  being  due  to 
depletion  in  ore  reserves.  Most  of  the  ore  was  produced 
from  the  Wandering  Boy  mine.  Average  metal  content  per 
ton  was  0.200  oz.  gold  and  17.79  oz.  silver,  with  an  aver- 
age combined  value  of  $23.48.  Mining  costs  were  $9.33  per 
ton,  of  which  $6.65  per  ton  was  for  stoping  and  $2.68  per 
ton  was  for  development.  Transportation  costs  were  $0.63 
per  ton,  general  expense  was  $1.19  per  ton,  and  taxes  were 
$0.29  per  ton.  Total  mining,  transportation,  and  milling 
chai-ges  were  $15.08  per  ton.  The  net  earnings  from  the 
Tonopah  operations  for  the  year  were  $40,288.28,  as  com- 
pared to  earnings  in  the  previous  fifteen  months  of  $296,- 
525.07.  The  entire  tonnage  was  shipped  to  the  Tonopah 
Belmont  Development  Co.,  at  a  treatment  charge  of  $5. .52 
per  ton.  The  net  profit  of  the  year  amounted  to  $28,563.21. 
During  the  year,  167  ft.  of  drifts,  493  ft.  of  crosscuts,  and 
499  ft.  of  raises  were  driven  in  the  course  of  development 
work  at  the  Wandering  Boy  mine. 


April  Mining  Dividends 

The  following  is  a   partial  list  of  mining  dividends  paid 
during  April,  1920; 

U.  S.  Mining  and  .Metallurgical  Companies       Situation  Per  .Share  Totals 

Am.  Smelt.  See.  pfd.  A U.  .'S.-Mex.  Jl    50  JI46.07I 

Am.  Smelt.  Seo.  pfd.  B U.  S.-Mex.  125  39,855 

Arizona  .Silver  Mines  Co Nev.  03  13,500 

Caledonia  Mining  Co.,  I.  s Idaho  01  26.050 

Dalv  Mining  Co..  s.  I.  g.                    I'tah  10  15,000 

Dal'v  We-st  Mining  Co  .  s    I                                Utah  15  37.500 

DniKon  Consol,  s.  e.                                             I'tah  01  18,750 

Eagle  and  Blue  Bell  MiniiiB.  R   s    1                  Vtah  .10  89.316 

Kastern  Tale  Co.                                                   Vt.  .15  10.434 

(■real  Northern  Iron  <Jrc.                                   Minn.  2  00  3.000,000 

ln-]iir,itinn  ColLsolidated  Copper                       Aril.  I    50  1.772,951 

Iron  Blossom  Con.sol,s    I    b   c I'tah  02!  25,000 

lu.lce  .Milling  &  Smelting,  s.  I Utah  I2i  60,000 

I'helps  nixlge  Corp                                        ..U.S.  2  50  1.125,000 

Portland  Cold  Mining      CoL  01)  45,000 

Tonopah  I'.xtension  Alining  Co..  g.  8 Nev.  05  64,140 

United  lOastern  .Mining  Co..  g                           Aria.  21  286.230 

U".  S.  Sm.,  Ref.  &  Min                                         I".  S.-Mei.  1    50  526,673 

U.  S.  Sm.  Ref.  &  Mill,  pfd  87!  425,555 

Vanadium  Corp.  of  Amer                                   Col.-Pervi  I    50  560.001 
Canadian,    Mexiean,    .South    and    Centra! 

.\meriean  Compa  lies                         Situation  Per  Share  Totals 

.Mvarado  Mining  &  Milling,  s.  e                        Mex.  $0  50  $17,500 

Aslie.slos  Corp.  of  CHliadu.  Ltd                           Quebee  125  37.500 

Asbesira  Corp.  of  Canada,  pfd                          Quebec  1    50  60.000 

ConsolMining  &  Smelt.  Canada                     Br.  Col.  62;  263,342 

Dome  Mines  Co.,  Ltd..  g                                       Ont.  25  100,000 

llollinger  Consol,  g                                             Out.  05  246,000 

Howe  .Sound  Co  ,  e                        B.  C.-Mex  05  99,208 

MeKinl.-v-narraglwSavage,  s Ont.  03  67.431 

N.  Y.  &  llonduras  Hosario  Mining  Co.,  e.g.  Honduras  50  100.000 

Nipissing  Mines  Co  ,  Ltd.,  s                                Ont.  25  300.000 

Shattuck  Arizona,  Tonopah  Mining  Co.,  and  the  Wolverine 
Copper  Mining  Co.  passed  their  dividends. 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 

Silver 


1918 

.January 88 .  702 

February 85  716 

March 88  082 

April 95   346 

May , 99  505 

June 99   500 

July 99  625 

August 100  292 

September 101    125 

October 101    125 

November 101    125 

December 101 .  125 


■  New  York 
1919 

101  125 
101  125 
125 
125 
135 


101 
101 
107 


1920 
132  827 
131  295 
125  551 
119  779 


1 10  430 
106  394 

111  370 
114  540 
119  192 
127  924 
131  976 


1918 
44  356 

42  792 

43  620 

47  215 

48  980 
48  875 

48  813 

49  077 
49  500 
49  50O 
48  969 
48  492 


London 

1919 
48  438 
48  027 
48  171 
48  886 

52  104 

53  896 

54  133 
58  835 
61  668 
64  049 
70  065 
76  432 


1920 
79  846 
85  005 
74  194 
68  848 


Year 96  772     111122     47  516     57  059 

New  York  quotations  cents  per  ovinre  troy,  999  fine.   London,  pence  per  ounce, 
sterling  silver.  925  fine. 


Copper 


. —  New  York  ^      . — 


Electrolytic 


1919 

.January in) 

February 16  763 

March 14  856 

April 15  246 

May 15  864 

June 17  610 

July 21.604 

August 22  319 

.September 21.755 

October 21    534 

November 19   758 

December  18  295 


1920 
18  918 
18  569 
18  331 
18  660 


1919 
92  238 
78  700 

76  821 

77  300 
77  767 
83  062 
99  576 

97  300 
100  767 
103  418 

98  894 
103  708 


Standard 


-  London  - 


1920 
118  095 
120  188 
109  533 
103  025 


(6)  Electrolytic 


Year 18.691      90  796 

(fi)  No  market,     (b)  See  note  on  page  r095. 

Lead 


1919 
106  619 
95  700 
82  071 
82  200 
81  227 
85  900 
03  046 
06  429 


1920 
123  238 
126  950 
118  348 
1 1 1 . 500 


.January 

February 

March 

April 

May 

June 

. —  Ne« 

1919 

...        5  432 

5  057 

5  226 

4  982 

5  018 
5   340 
5  626 

5  798 

6  1 08 
...        6  487 
...       6.808 

7.231 

York  — 

1920 

8  561 

8  814 

9  145 
8  902 

. —  St.  I 
1919 
5   316 
4  784 
4  992 
4  722 

4  773 

5  070 
5  408 
5  583 

5  853 

6  249 
6  649 
6  955 

vOuia  — ■ 
1920 
8  300 
8  601 
8  894 
8  619 

- —  Lon 

1919 
37  227 
28  675 

27  952 

24  888 
23  852 

22  544 

23  457 

25  330 

28  473 
34  731 
41    202 

don  — 
1920 
47  095 
50  256 
46  054 
39  225 

July 

August 

September 

November 

Year 

...       5.759 

5  530 

28  590 

1919 


Tin 

-  New  York  - 


1920 


London 


99%        Straits        99%       Straits 


1919 


1920 


January 67  702 

February 66  801 

March 67  934 

April 72  500 

May 72  500 

June 71   240 

.luly 68  000 

August 57  226 

September 54.482 

October 54  377 

November 53.307 

December 53  870 


61  596 
58.466 
61  037 
61.120 


59  932 

61  926 

62  115 


A V.  year 63.328 


248    557 

376 

51? 

223   963 

195 

750 

236   843 

369 

489 

225   275 

345 

45<l 

234   398 

238  263 

253   272 

273  625 

280    102 

279  239 

283   556 

314    113 

257  601 


Zinc 


. —  New  York 

1919  1920 

January 7  272  9  483 

February 6  623  9  058 

March 6  500  8  881 

April 6  465  8  534 

May 6.429 

June 6  901 

July 7.873     

August     7.789     

September 7  510     

October 7  823     

November 8   177      

December 8  700     


. —  St.  Louis - 


919 
922 
273 
150 
114 
079 
551 
523 
160 


1920 
9  133 
8  708 
8  531 
8  184 


-London- 


7  473 
7  827 
8.350 
8.350 


1919 
56  045 
46  150 

38  500 
36  118 

35  477 

36  763 
41  815 

39  338 

40  955 
43  630 
46  588 
53  101 


1920 
58  643 
61  338 
53  467 
47  388 


Year 7.338     6  988     42  879 

New  York  and  St.  Louis  nviotations.  cents  per  pound.    London,  pounds  sterling 
per  long  ton. 


Pig  Iron,  Pittsburgh 


1919 

January $33  60 

February 3360 

March 32  54 

April 29  35 

May 29  35 

June 29.35 

luly 29.35 

.\ugust 29.35 

September 29.35 

October 29.35 

November 3 1 .  60 

December 36.57 


Bessemer  t 


1920 
$40  47 

42  954 

43  40 
43  72 


Ba.s!c  t 


No.  2  Foundrj' 


Y'ear $31    11      

t  .\s  reported  by  W.  P.  Snyder  &  Co. 


1919  1920  1919 

$31    40  $39  88  $32  40 

31    40  42  61  32  40 

31    40  42  90  29   12 

•  27    15  44  22  28   15 

27    15  28   15 

27    15  28   15 

27    15  28   15 

27.15  28   15 

27.15  28   15 

27.15  28  30 

31   56  32.16 

35  32  36. 8« 

$29  26  $28.35 


1920 
$39  86 
43.40 
43  40 
43  90 


the 


Monthly  Copper  Production 

The    table    which  appears    herewith    represents 
crude-copper  content  of  blister  copper,  in  pounds. 

MONTHLY  CRUDE  COPPER  PRODUCTION,  1919-1920 
December 

.\laska  shipments 6.032,677 

Arizona: 

Arizona  Copper         2,900,000 

Calumet  cfc  Arizona 5,778,000 

Cons  Ariz.  Smelting 615.000 

Inspiration 7.300,000 

Magma 719.800 

Miami 4.519,910 

New  Cornelia   2.640,000 

Old  Dominion  2,534,000 

Phelps  Dodge 5,061,000 

Ray 3,860,000 

Shattuck  Arizona 260.284 

United  Verde 5.450. 000 

United  Verde  Extension..  .  .  3.740,024 

Michigan: 

Calumet  &  Hecla  8.931,567 

Other  Lake  Superior 6.420.000 

Montana: 

Anaconda    3,300.000 

East  Butte 1.844.540 

Nevada: 

Nevada  Cons 4. 500.000 

New  Mexico: 

Chino         3,388.524 

Utah: 

Utah  Copper     9,005.591 

Eastern  Smelters 1 .500.000 

Total  reported 89,740.633 

Others,  estimated 1  3,257.000 

Total  United  States 102,997,633 

Imports:     Ore  and  concen- 
trates, etc 7,135,731 

Imports  in  blister,  etc 21,453,007 

Grand  total 131,586.371 

British  Columbia: 

Granby  Cons 1.544.446 

Mexico: 

Boleo 933.097 

Cananea 3,600,000 

Phelps      Dodge      Mexican 

properties    2,397.000 

Other  foreign: 

Cerrode  Pasco 4.644.000 

Chile 6.016,000 

Katanga 473,989 

Backus    &    Johnston 1.882,000 

Production  of  the  United  States  by  months  since 
the  beginning  of  the  year  and  the  corresponding  figures 
for  1918  and  1919  were  as  follows: 


January 

February 

March 

7.909.682 

5.121,609 

4,897.088 

3.000,000 
5,034,000 

690,000 
7,200.000 

707.585 
4,461,247 
2,456,000 
2.504,900 
5,622,000 

316,970 
3,899,073 
6.550,000 
3.676,312 

3,000,000 
5.268,000 

910,000 
7,200,000 

729,546 
4.089,520 
2,872.000 
2.103.000 
5.535.500 

340,384 
3,885.000 
6,490,000 
2.977.898 

3,000.000 
4,428,000 
1,250,000 
6,500.000 

830,235 
4,091.535 
3.408.000 
2.358.000 
6.145,000 

344.938 
3.900.000 
5.900,000 
3,977,8911 

9,690,671 
6.420,000 

8.660.052 
6.420,000 

9,880.577 
6,420,000 

18.100.000 
1.738,840 

18,500,000 
1.460,360 

18,450.000 
1.909,720 

4,181,938 

3,850,000 

3.700,000 

3,081.937 

3.176,489 

4,413.329 

8,693,589 
1,610,000 

9.211.806 
1.600.000 

8,894.596 
1,610,000 

107,544,744 
14,359,000 

103.401,164 
14,049.000 

106.309.316 
14.000,000 

121,903,744 

1  17.450,164 

20,3O9.31« 

13.372.187 

10.848,782 
28.319.347 

20.852.050 

156.127.981 

156,618,293 

1.975.439 

2,180.000 

2.095.50C 

1.054,550 
3,000,000 

911.051 
3.400.000 

1,193,416 
3,700,000 

2,340,000 

2.050,000 

1,786,000 

4.616,000 

7,508.000 

4.519,430 

716,000 

4,718,000 

4.133.625 
926.000 

5,658.000 

9.256,000 

3,229,739 

958,000 

1918 

January    165,431,568  135, 

February 160,011.364  111, 

March 185,525.168  102, 

April 163.207.096  98 

May 181.070.350  92 

June 166.723.599  95 

July    159.329.031  100 

August 165.550.799  107 

September 157.992,487  108, 

October    168,638,775  115, 

November 159.217,588  117, 

December 161,801,916  102, 


1919  1920 

,733.511  121.903,744 

,649.512  117.450,000 

,040,460  120,309,316 

,808,998  

,652,975  

,856,570  , 

,369,247 

,994,040  

,703,075  

,143,143  

289,735  

,997,633  
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Mining  Stocks 

Week  Ended  May  1,  1920 


Adventure 

Ahmeek 

A!aska-B.C 

^VJloucz 

Anaconda 

Ariz.  Com'l 

Big  Ledge 

Bingham  Mines.... 

Calumet  &  Ariz... . 
Caiumet  &  Hecla.. 

Can.  Copper 

Centennial 

Cerro  de  Pasco  - ..  . 

Chief  Consol 

Chile  Cop 

Chino 

Con.  Ariz 

Con. Copper  M.. .  . 

Cop.  Range . 

Crystal  Cop.  (new) 

Davia-Daly 

East  Butte 

First  Nat'l 

Franklin 

Gadsden  Copper.. . 
Granby  Consol  — 

Greene-Can  

Hancock 

Houghton 

Howe  Sound 

Inspiration  Con... . 

Iron  Cap 

J.sle  Royale 

Jerome  Verde 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Chief 

Magma  Copper. .  . 

Majestic 

Mason  Valley 

Mass  Con 

Mayflower-O.  C, . . 

Miami 

Michigan 

Mohawk 

Mother  Lode  (new) 
Nev.  Con... . 
Nev.  Douglas  .... 
New  Arcadian..    ,  . 

New  Balti*- 

New  Cornelia 

Nixon  Nev 

North  Butte 

North  Lake 

Ohio  Copper 

Ojibway 

Old  Dominion 

Oncco... 

Osceola 

Phelps  Dodge..    . 

Quincy 

Ray  Con 

Ray  Hercules  ... 
St.  Mary's  M.  L. . 

Sen^sca 

Shannon 

Shattuck-Arir 

South  Lake 

South  UUh 

Superior 

Superior  &  Boston 

Tenn.  C.  &  C 

Tuolumne 

United  Verde.  Ex.. 

lUahCon 

Utah  Copper 

Utah  M.  &  T 

Victoria 

Winona 

Wolverine 

Hecla 

St.  Joseph  Lead . . . 

Stowort 

Utah  Apex    

Am.  Z.  L.  &S.,. 
Am.  2.  L.  &  S.  pf 
ButtoC.  &Z ,.,    . 

Butte  A  N.  Y 

BuMi;  it  Superior. , 
Con.  Interst.  Cal.. 
New  Jersey  Z. 

SuCCf ivc* 

*rrnts  per  Bbore, 


Exch.  High 

COPPER 

Boston *95 

Boston 671 

N.Y.Curb.....  U 

Boston 32i 

N.y 591 

Boston 12 

N.  Y.  Curb.  ...  I 

Boston 102 

Boston 62i 

Boston 343 

N.  V.  Curb li 

Boston 12 

N.  Y 49i 

Boston  Curb. . .  4| 

N.  Y 171 

N.Y 341 

N.  Y.  Curb 

N.  Y.  Curb..  .  .  41 

Boston 42 

Boston  Curb. .  .  *28 

Boston )0i 

Boston I3J 

Boston  Curb.  .  .  1} 

Boston 3] 

N.  V.  Curb 

N.Y 

N.  Y 32 

Boston 5 

Boston  Curb..  .      *80 

N.  Y.  Curb 

N.Y- 55i 

Boston  Curb. .  .        12 

Boston 3li 

N.Y.Curb 

N.Y 292 

Boston 1 J 

Boston 4 

Boston 

N.  Y.  Curb 

N.  Y.  Curb....        39i 
Boston  Curb. .  .      *20 
N.Y.Curb....         21 

Boston 

Boston 81 

N.Y 23J 

Boston 5i 

Boston 64 

N.Y.Curb 5i 

NY   14 

Boston  Curb  .  .      *I7 

Boston 3i 

Boston  Curb. .  . 

Boston 20J 

N.  Y.  Curb 

Boston 21 

Boston 

N.Y.Curb 

Boston 

Boston 31 

Boston  Curb..  .      *70 

Boston 45 

Open  Market.  .      230 

Boston 59 

N.Y 181 

Boston  Curb . . 

Boston 45 

Boston I3| 

Boston 

N.Y lOJ 

Boston 

Boston *15 

Boston 6 

Boston 4i 

N.  Y n 

Boston '•75 

Boston  Curb. .  .     •35i 

Boston H 

N.Y 73 

Boston 2 

Boston 

Boston *100 

Boston 

X.EAD 
N.Y.Curb....         4i 

N.Y I5i 

Boston  Curb. .  .     •]$ 
Boston 21 

ZINC 

N.  Y 17 

N.  Y 51 

N.  Y 10 

N.Y.Curb 

N.Y 25 

N.Y. 16 

Open  Maiket.  .     285 
N.Y.Curb....       *6 


•99 


•lb 

2 


15; 

50 


280 
*4 


•95 

•95 

67| 

Mar. 

65 

'20. 

»   .50 

31 

31 

Mar. 

'19, 

1   00 

561 

56i 

Feb. 

'20. 

1   DO 

n 

II 

Oct. 

'18. 

50 

8!- 

i 

10 

.Sept 

'19, 

25 

61 

61 

Mar. 

'20, 

1   00 

330 

330 

Dec. 

'19, 

5  00 

l.'j 

U 

lU 

12 

Dec. 

'18. 

1    00 

45 

45 

Mar. 

'2U, 

1    00 

3i 

3 
16 

Feb. 

•20, 

.  10 

I6i 

3U 

32 

Mar. 

'20, 

37; 
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Gold  Medal  for  World's  Shaft-Sinking  Record 

THE  Engineering  and  Mining  Journal  hereby  offers  a  Gold  Medal  to  the  sinking  crew 
breaking  the  present  world's  record  of  310  ft.  in  31  days,  made  by  the  Crown  Mines, 
Ltd.,  Johannesburg,  South  Africa,  during  July,  1919.    A  Silver  Medal  will  also  be  pre- 
sented to  each  qualified  member  of  the  sinking  crew. 

The  recent  records  are  as  follows : 


Distance 

Period 

Date 

Company                                     Place 

261  ft. 

31  days 

Aug.,    1916 

Walter  Fitch,  Jr.                         Eureka,  Utah 

279  ft. 

31  days 

Dec,    1918 

Crown    Mines,   Ltd.           Johannesburg,  S.  A. 

310  ft. 

31  days 

July,    1919 

Crown    Mines,    Ltd.           Johannesburg,  S.  A. 

308  ft.* 

31  days 

Feb.,    1920 

Van  Dyke  Copper  Co.                 Miami,  Ariz. 

Records  will  be  judged  by  a  committee  of  three,  one  member  to  be  designated  by  the 
Editor  of  the  Engineering  and  Mining  Journal,  one  by  the  Director  of  the  Bureau  of  Mines, 
and  one  by  the  Secretary  of  the  American  Mining  Congress.  Rules  governing  the  award 
will  be  formulated  and  published  at  a  later  date. 


*Record  in  the  United  States. 


Tonopah  Divide 

IT  IS  DIFFICULT  for  those  who  do  not  know  Nevada 
to  interpret  her  mines.  Nevada  has  been  a  great 
mining  state — Comstock  and  Eureka  in  the  last  gen- 
eration, and  Tonopah  and  Goldfield  in  this,  have 
delighted  the  hearts  of  engineers  and  investors.  But 
there  is  this  to  be  noted:  Those  of  the  last  generation 
are  dead,  and  those  of  this  generation  are  moribund. 
Many  of  the  rich  finds  of  this  generation  also  have 
yielded  up  their  wealth  and  already  passed  away,  like 
Nevada  Wonder,  Fairview,  Rhyolite,  and  Bullfrog.  The 
explanation  for  the  glory  of  the  blaze  and  the  sudden- 
ness of  the  quench  is  geological  in  both  cases:  most 
of  the  Nevada  ores,  like  those  of  Tonopah,  Go'dfield, 
and  Divide,  belong  in  the  group  called  by  geologists 
"Tertiary  bonanza  deposits" — they  are  bunchy  ores  of 
great  variation  in  richness,  often  of  very  high  grade, 
which  are  closely  connected  in  origin  with  volcanic 
rocks  of  Tertiary  age.  This  condition  makes  for 
enthusiasm  and  speculation ;  it  leads  the  miner  and  the 
investor  on,  sometimes  to  sudden  wealth,  but  more  often, 
of  course,  to  disappointment  and  the  next  try. 

Discoveries  have  been  spectacular  and  not  to  be 
predicated.  Tonopah  was  discovered  long  after  nearly 
every  great  mining  camp  in  the  state  was  practically 
dead,  and  the  abandoned  desert  showed  only  here  and 
there  the  vacant  streets  and  buildings  of  obsolete  mining 
towns.  Goldfield,  thirty  miles  from  Tonopah,  was  over- 
run for  a  long  time  after  the  development  of  Tonopah, 
before  the  value  was  discovered.  The  present  camp  of 
Divide  lies  directly  on  the  wagon  road  between  Tonopah 
and  Goldfield,  and  only  a  few  miles  from  Tonopah.     It 


would  be  interesting  to  know  how  many  travelers  passed 
over  this  road,  with  the  prospects  and  struggling  mines 
on  each  side,  but  doubtless  there  were  hundreds  of 
thousands.  Spotty  gold  values  in  veins  in  rhyolite  were 
found  here  very  early  in  the  Tonopah  period,  and  the 
district  was  called  Gold  Mountain.  It  never  paid,  and  all 
but  the  most  assiduous  quit. 

One  group  that  did  not  quit  was  composed  of  early 
Tonopah  pioneers,  who  had  realized  in  moderation  for 
their  mining  at  Tonopah,  and  understood  the  ever- 
present  possibilities  of  Nevada;  and  this  group  eventu- 
ally uncovered  a  rich  orebody  which  did  not  outcrop 
at  the  surface;  and  they  named  their  mine  the  Tonopah 
Divide. 

The  inevitable  boom  followed.  Nothing  is  more  vital, 
or  satisfactory  from  the  artistic  standpoint,  than  a 
Nevada  boom.  With  the  exception  of  the  Klondike 
rush,  twenty  years  ago,  few  other  regions  have  in  recent 
decades  produced  anything  so  vivid.  The  desert  was 
staked  and  so!d  in  a  wide  radius  around  the  find;  and 
prospecting,  company-promotion,  and  the  buying  and 
selling  of  shares  from  a  speculation-investment  stand- 
point followed. 

The  stock  of  the  original  mine,  the  Tonopah  Divide, 
soared  to  several  dollars  a  share,  and  high  intrinsic 
values  were  indicated  by  the  report  of  the  then 
consulting  engineer,  published  by  the  company  last  year, 
showing  that  the  mine  cou'd  be  expected  to  produce  ore 
to  the  gross  value  of  $9,180,000.  Since  then  the  stock 
has  slumped  till  it  stands  at  about  $1.50  a  share,  and 
there  have  been  many  inquiries  as  to  the  reason.  These 
reasons  are  quite  frankly  stated  in  the  report  of  the 
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company  for  the  year  1919,  just  received.  The  state- 
ment is  made  that  the  estimate  of  the  former  con- 
sulting engineer  was  a  speculation,  based  upon  the 
assumption  of  the  continuity  of  the  ore  between 
exposures;  that  subsequent  development  work  has 
demonstrated  the  lack  of  continuity  between  these 
exposures,  and,  in  effect,  the  spotty  character  of  the 
ore;  and  the  new  consulting  engineer  estimates  52,000 
tons  of  first-class  ore  (containing  20  oz.  silver  and 
0.08  oz.  gold  per  ton)  and  16,000  tons  of  second-class 
ore  (5.12  oz.  silver  and  1.25  oz.  gold),  with  a  total 
gross  value  of  $1,528,000.  No  estimate  of  net  value  is 
made;  and  it  is  not  certain  that  a  mill  will  be  built; 
in  which  case,  the  best  ore  will  be,  as  at  present,  hauled 
to  Tonopah  by  auto  truck  and  treated  in  a  custom  mill. 

This  means,  in  effect,  so  far  as  actual  data  indicate, 
a  sm^ill  mine.  Whether  it  will  ever  be  a  big  mine, 
no  one  who  is  familiar  with  the  nature  of  Nevada  ores, 
as  sketched  above,  would  dare  to  venture  an  opinion. 
Still  richer  orebodies  may  be  discovered,  but  the  chances 
are  against  it,  and  the  latest  report  does  not  indicate 
that  those  in  control  of  the  management  of  the  enter- 
prise are  unduly  optimistic. 

There  is  much  talk  of  bears  and  bulls.  The  New 
York  Tribune  says,  "Various  accusations  have  been 
made  that  certain  interests,  having  sold  their  stock 
at  high  prices,  were  endeavoring  to  get  it  back  by  the 
issuance  of  bearish  reports."  We  know  nothing  of  bulls 
and  bears,  nor  do  we  know  anything  directly  about 
the  Tonopah  Divide  mine;  but  the  above  sounds 
to  us  like  the  foolish  chatter  of  Wall  Street.  We  do 
know  the  personnel  of  the  Tonopah  Divide  Co.,  and 
therefore  we  accept  the  latest  report,  word  for  word, 
as  straight  talk.  Nor  is  the  former  overestimate  to 
be  too  severely  censured ;  the  estimation  of  ore  is  diffi- 
cult in  this  type  of  deposits.  Even  some  grain  of 
philosophical  comfort  may  be  extracted  from  this 
incident,  as  a  reply  to  those  people  who  continually 
howl  about  the  conservatism  of  engineers  as  the  greatest 
detriment  to  the  mining  industry,  and  delight  to  point 
out  that  in  the  case  of  all  successful  mines  "the 
expert  turned  it  down."  Here  we  may  say  "the  expert 
burned  it  up." 

The  latest  report  tells  the  story  in  plain  language. 
To  one  of  the  possibilities  held  out  for  the  future, 
however,  we  should  like  to  propose  an  amendment.  It 
is  stated  that  the  company's  geologist — Mr.  George  H. 
Garrey — believes  that  "another  zone  of  ore  enrichment 
will  probably  be  found  in  the  general  vicinity  of  the 
permanent  ground-water  level,  due  to  secondary  sulphide 
enrichment  in  the  neighborhood." 

In  Mr.  Garrey  the  company  has  secured  the  best  and 
most  painstaking  geologist  that  it  could  have  found  for 
this  district.  We  doubt,  however,  if  he  has  been  quoted 
correctly.  There  is  nothing  in  the  history  of  the  similar 
deposits  at  Tonopah  and  Goldfield  that  would  warrant 
this  belief.  At  Tonopah,  only  a  few  miles  away,  there 
is  neither  a  zone  of  sulphide  enrichment  due  to  ground- 
water action,  nor  is  there  a  "permanent  ground-water 
level."  It  is  altogether  unlikely  that  either  will  be 
found  at  Divide.  The  secondary  sulphide  enrichment 
law,  originally  worked  out  at  Butte,  has  been  found  to 
apply  chiefly  to  copper,  and,  to  a  less  degree,  lead  and 
zinc.  In  general,  and  except  under  special  conditions, 
ores  of  gold  and  silver  are  found  not  to  be  affected  by  it 
to  a  degree  that  may  with  warrant  be  considered  com- 
mercially important. 


Political  Versus  Commercial  Control 
In  Germany 

UNDERSTANDING  of  the  reality  of  economic  em- 
pires was  perhaps  first  distinctly  visualized  by  the 
Germans;  and  in  order  that  this  should  be  effective,  in 
Germany  and  throughout  the  world,  the  economic  ele- 
ments were  unified  and  organized  under  government  con- 
trol and  supervision,  with  a  view  toward  effectiveness. 
The  success  of  this  system  of  state-directed  great  com- 
binations, or  "trusts"  as  we  should  say,  is  a  matter  of 
history;  had  not  the  itch  for  political  control  been  pre- 
mature in  following  commercial  influence,  Germany 
would  still  be  standing  foremost  industrially.  The  col- 
lapse which  has  resulted  from  her  over-blown  ambitions 
is  striking  in  a  political  way.  French,  British,  and 
American  soldiers  occupy  the  sacred  and  historic  Rhine 
and  beyond ;  the  officers  of  the  Allies  walk  the  streets  of 
all  the  centers,  looking  after  the  details  of  reparation, 
following  the  terms  of  the  Treaty. 

The  retribution  is  no  less  striking  in  its  commercial 
aspect.  With  the  collapse  in  value  of  the  mark,  foreign 
capitalists  have  a  great  advantage  in  Germany  with 
the  money  of  their  countrj'.  This  is  especially  true,  of 
course,  of  America,  with  the  dollar  worth  between  50 
and  100  marks,  whereas  formerly  it  was  worth  only 
four.  It  is  also  true  of  most  neutral  countries,  which 
have  conserved  their  wealth  and  hence  the  real  and 
relative  value  of  their  currency.  It  is  even  true,  to  a 
less  degree,  of  England  and  of  France.  The  result  has 
been  that  Germany  is  overrun  with  foreign  investors, 
buying  up  everything  at  these  bargain  sales;  for  the 
mark  is  worth  more  in  terms  of  commodities  in  Ger- 
many— high  though  they  are — than  it  is  in  terms  of 
foreign  money. 

A  recent  issue  of  the  New  York  Journal  of  Commerce 
comments  editorially  on  the  resulting  transfer.  Con- 
siderable purchases  of  German  hotels  and  office  build- 
ings in  Frankfurt,  Berlin,  Bremen,  Hamburg,  and  Dan- 
zig have  been  made  by  Englishmen,  Frenchmen,  Danes, 
and  Americans.  The  Rhine  fleets  seem  to  have  passed 
over  to  the  French  and  Dutch ;  and  French  banking  has 
penetrated  deeply  into  Germany. 

Mining  also  is  undergoing  the  same  change  of  owner- 
ship.   We  quote  from  the  Journal  of  Commerce: 

The  purchase  by  the  Royal  Netherlands  Blast  Furnace 
&  Steel  Works  Co.  of  the  plant  of  the  great  Phoenix  com- 
pany is  only  one  of  a  score  of  similar  transactions  of  which 
details  are  supplied  in  a  recent  number  of  The  New  Europe. 
It  appears  that  the  mines  and  estates  of  the  Prince  of  Pless 
in  Upper  Silesia  have  become  the  property  of  an  English 
concern,  while  the  mines  and  plant  of  Prince  Donnersmark, 
a  magnate  of  the  same  region,  have  become  the  property 
of  Americans.  These  transactions  are  the  more  significant 
because  the  German  nationalists  had  reckoned  on  such  an 
issue  of  the  plebiscite  in  Upper  Silesia  as  would  restore  the 
practical  economic  power  of  that  region  to  German  control, 
and  would  thus  prepare  the  way  for  reconquest.  Several 
smaller  zinc  mines  and  zinc-smelting  plants  in  Upper  Silesia 
have  been  purchased  by  Belgian  firms  which  before  the  war 
had  been  competitors. 

We  have  not  heard  that  the  control  of  the  great  Ger- 
man Metalgesellschaft,  the  "metal  octopus"  whose  world- 
wide ramifications  and  grip  on  the  metal  industry  of  the 
world  was  charted  and  published  by  the  Department 
of  Justice  during  the  war,  has  as  yet  passed  into  foreign 
hands ;  but  we  can  expect  anything  in  this  economic 
upheaval,  which  is  possibly  more  significant  and  per- 
manent than  the  temporary  military  occupation  of 
Germany. 
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Gold  Dredging 

FROM  the  time  of  the  "Golden  Fleece"  to  the  "Days 
of  Forty-nine,"  up  to  and  including  the  discovery 
of  the  Klondike,  and  even  to  the  present,  part  of  the 
romance  of  mining  has  been  woven  into  the  discovery 
and  working  of  alluvial  gold  deposits.  Doubtless  there 
is  even  now  a  lone  prospector  rocking  gold  in  meager 
quantity  from  the  gravel  and  sand  of  some  distant 
stream,  and  the  "long  torn"  and  the  "sluice"  still  have 
a  few  stanch  adherents,  but  modern  progress  has  evolved 
the  gold  dredge,  and  by  its  use  has  made  possible  the 
working  of  many  low-grade  deposits  which  would  have 
otherwise  remained  untouched. 

The  dredge  of  the  present,  best  represented  in  the 
all-steel  dredges  of  the  Yuba  Consolidated  Goldfields 
Co.,  the  Natomas,  and  other  large  dredging  companies, 
as  well  as  by  the  Estabrook  dredge,  which  is  described 
on  pages  1106-1109  of  this  issue,  is  the  resultant  of  the 
thought  of  many  engineers,  mechanical  and  mining.  It 
is  a  complete  and  impressive  plant.  In  the  hands  of  rela- 
tively few  workmen  it  systematically  digs  its  way  into 
an  alluvial  deposit,  separating  an  almost  infinitesimal 
proportion   of  gold  and  stacking  the  rejected  portion. 

A  dredge  in  operation  represents  something  more 
than  mere  mechanical  and  electrical  development.  It 
is  the  product  of  careful  engineering  work  in  the  selec- 
tion of  the  deposit,  and,  of  quite  as  much  importance, 
skillful  financing  of  the  enterprise.  A  large  dredge 
may  represent  a  capital  investment  of  from  $250,000 
to  $750,000,  and  the  enterprise  itself  as  much  again. 
It  must  be  borne  in  mind  that  this  capital  is  expended 
before  a  yard  of  gravel  has  passed  through  the  revolv- 
ing screen  and  over  the  gold-saving  tables.  We  are 
likely  to  lose  sight  of  this  important  fact,  as  well  as 
of  the  risk  involved. 

Under  "normal  conditions" — ^how  we  harp  upon  that 
term  and  wish  that  such  times  were  with  us  again — 
the  margin  between  income  and  outgo  more  than  pro- 
vided for  any  exigencies  that  might  arise,  but  at 
present,  under  our  radically  different  economic  circum- 
stances, the  margin  has  become  smaller.  This  fact 
necessitates  diligent  inquiry  into  the  question  of  restor- 
ing the  margin  to  somewhere  near  its  former  propor- 
tions. Increasing  recoveries  and  decreasing  costs  will 
in  a  measure  do  it.  The  former  is  being  accomplished 
by  directing  greater  and  greater  attention  to  the  gold- 
saving  appliances.  The  latter  is  achieved  by  increasing 
labor  efficiency,  by  reducing  delays,  and  by  speeding 
up  capacity. 

Still  another  detail  has  been  the  saving  of  scrap 
and  the  re-working  of  it  into  parts  to  be  re-used.  Both 
the  electrical  welding  outfit  and  the  acetylene  torch 
are  playing  a  considerable  part  in  making  anew  worn- 
out  parts.  Almost  as  much  ingenuity  has  been  exhibited 
by  dredge  superintendents  and  master  mechanics  in 
maintaining  mechanical  condition  with  a  minimum 
outgo  for  fresh  material  and  parts  as  has  been  shown 
by  the  dredge  designers. 

In  new  enterprises,  the  selection  of  the  size  of  the 
dredge  is  one  of  the  most  important  problems,  as  this 
has  a  direct  bearing  upon  operating  costs.  The  Esta- 
brook dredge  is  an  example  of  the  peak  attained  in  size, 
for  the  buckets  have  been  increased  from  18  cu.ft.  to 
20.  In  this  particular,  at  least,  this  dredge  is  the 
greatest  achievement  of  the  historic  scale,  at  the  other 
end  of  which  stands  the  miner,  with  his  pick,  shovel, 
and  gold  pan. 


Japanese  Expansion 

RECENT  developments  in  Japan  which  have  brought 
about  the  large-scale  commercial  readjustment  in 
that  country  are  not  to  be  viewed  with  great  concern, 
according  to  a  statement  issued  by  the  Guaranty  Trust 
Co.,  of  New  York,  but  rather  as  a  natural  result  of 
a  very  sudden  industrial  growth  without  full  consider- 
ation of  possible  offsetting  conditions. 

Lacking  the  natural  resources  of  other  countries,  and 
appreciating  the  advantages  of  an  extensive  expansion, 
Japan  undertook  a  development  program  that  not  only 
promised  to  tax  her  resources  under  normal  conditions, 
but  gave  little  heed  to  possible  upward  market  fluctua- 
tions. With  the  phenomenal  rise  in  the  price  of  silver, 
the  bubble  burst,  and  Japan  found  herself  in  the 
predicament  of  having  to  meet  her  obligations  in  silver, 
obtainable  only  at  a  high  rate.  "It  is  neither  surprising 
nor,  on  the  whole,  undesirable,"  continues  the  Guaranty 
Trust  Co.,  "that  the  Japanese  adjustment  should  come 
at  an  early  date,  and  with  a  certain  incisiveness.  It 
clears  the  ground  in  Japan  for  the  more  orderly  growth 
to  which  the  country  aspires  and  for  which  its  undoubted 
adaptability  furnishes  excellent  material." 

That  Japan  is  fully  cognizant  of  the  potentialities  of 
large  mineral  holdings  is  evident  from  the  fact  that 
Japanese  syndicates  have  already  extended  their  activ- 
ities into  South  America  and  have  secured  coal-bearing 
lands,  copper,  silver,  tin,  and  lead  mines,  and  kaolin 
and  other  deposits  in  Chile,  in  addition  to  tin  and  other 
mines  in  Bolivia  and  Peru. 

One  of  the  causes  of  "the  error  in  judgment"  seems 
to  have  been  due  to  Japan's  assumption  of  large  com- 
mitments in  the  development  of  Chinese  resources,  but 
it  appears  obvious  that  the  country  has  no  intention  of 
placing  all  its  eggs  in  one  basket,  and  having  gained 
experience  in  what  may  be  regarded  as  domestic  affairs, 
there  is  little  possibility  of  a  repetition  elsewhere. 


The  Ranger  Field 

WE  ARE  glad  to  present  to  our  readers  an 
exhaustive  paper  dealing  with  the  productivity 
of  the  Ranger  oil  field.  Probably  there  is  no  recent 
example  which  reflects  so  well  the  gambling  spirit  and 
the  intense  optimism  of  those  who  seek  wealth  from 
the  crust  of  the  earth.  A  statistical  study  of  the  ex- 
penditures for  acreage,  development  and  company  for- 
mation and  of  other  outflow  of  money,  together  with  the 
total  sum  derived  from  the  primary  sale  of  the  crude  oil, 
if  it  could  be  compiled,  would  be  of  no  little  interest. 

One  of  the  important  lessons  to  be  derived  from  the 
exploitation  of  the  Ranger  field  is  to  make  haste  slowly. 
Until  experience  has  shown  the  nature  of  the  under- 
ground oil  pools,  it  is  unwise  to  undertake  intensive 
drilling  programs.  It  is  true  that  the  rivalry  of  neigh- 
boring companies  has  been  one  element  which  has  caused 
excessive  over-drilling,  but  even  this  condition  could 
have  been  partly  remedied  by  co-operation. 

Co-operation  has  been  a  feature  of  later  development 
in  different  fields,  and  it  has  proved  to  be  economical 
in  most  instances.  There  is  no  good  reason  for  not 
co-operating  at  the  start  of  operations  in  a  new  field. 
Perhaps  restrictive  measures  may  be  evolved  in  time 
that  will  prevent  a  similar  situation  arising  in  another 
field;  for  the  good  of  the  industry  they  are  necessary. 

The  Petroleum  Institute  may  take  up  with  advan- 
tage the  study  of  initial  development  and  sound 
restrictive  measures  for  its  control. 
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What  others  Think 


Selective  Flotation  by  Bradford  Process 
Not  a  Cure-All 

I  have  read  with  interest  the  article  "Selective  Flota- 
tion by  the  Bradford  Process,"  which  appeared  in  the 
March  20  issue  of  your  magazine.  I  fail  to  agree  with 
a  few  statements  and  the  general  idea  conveyed  by  the 
article,  namely  that  the  Bradford  process  is  the  most 
economical  process  for  most  of  our  so-called  "diseased" 
complex  zinc  ores.  But  I  do  think  that  the  Bradford, 
or  a  modification  of  that  process,  has  a  wider  field  of 
application  than  any  other  selective  method. 

Selective  methods  at  their  best  are  far  from  efficient 
from  a  metallurgical  standpoint,  and  I  think  the  future 
will  show  more  headway  made  with  chemical  or  electro- 
chemical processes,  as  they  have  the  possibility  of 
being  worked  out  to  a  point  of  efficiency  unapproachable 
by  selective  flotation.  In  most  chemical  or  electro- 
chemical processes  finished  products  would  be  dealt  with, 
as  against  a  concentrated  product  requiring  further 
treatment  if  selective  flotation  is  used. 

Unless  the  plant  is  in  close  proximity  to  a  zinc  smelter, 
-which  is  most  often  not  the  case  with  our  comp'ex 
ores,  the  charges  for  treatment  and  freight  are  very 
high.  I  have  in  mind  a  45  per  cent  zinc  concentrate 
made  by  selective  flotation,  which,  owing  to  the  high 
freight  and  treatment  charges,  returned  only  2ic. 
per  lb.  of  zinc  contained,  when  the  market  price  of  zinc 
was  9c.  per  lb.  This  would  not  go  far  toward  paying  for 
mining  and  milling. 

There  was  a  time  when  silver  or  copper  values  in  zinc 
concentrates  were  in  part  paid  for  by  smelters,  but  this 
is  not  the  practice  at  present.  Ten  ounces  of  silver  per 
ton  in  the  above  concentrate  would  have  been  a  total 
loss.  As  a  general  rule,  with  lead-zinc  ores  most  of  the 
silver  occurs  with  the  lead,  so  that  in  subsequent  flota- 
tion, regardless  of  the  process  used,  the  greatest  pro- 
portion of  silver  will  be  found  with  the  greatest  amount 
of  lead ;  but  in  other  complex  ores,  such  as  some  copper- 
iron-zinc  combinations  which  I  have  come  across,  a 
greater  percentage  of  the  silver  occurred  with  the  zinc 
than  with  the  other  base  metals,  and  there  is  no  possible 
means  of  separating  this  silver  and  zinc  by  mechanical 
methods. 

Practically  every  complex  ore  may  be  treated  suc- 
cessfully in  one  or  more  ways.  Often,  not  the  best 
method  is  chosen,  or  many  must  be  experimented  with 
before  the  most  economical  can  be  determined.  With 
proper  metallurgical  advice,  there  are  enough  proved 
methods  open,  so  that  there  is  no  reason  for  absolute 
failure.  To  develop  a  new  process  requires  time  and 
money,  and  with  small  corporations  there  is  usually  a 
limited  amount  of  the  latter. 

I  herewith  summarize  most  of  the  possible  methods 
of  treatment  now  used,  or  in  process  of  development, 
for  complex  zinc  ores: 

A.  Mill  Concentration  Methods: 

1.  Gravity  (jigs,  tables,  vanners). 

2.  Collective  flotation  (all  metals  combined  in  one  con- 
centrate). 


3.  Magnetic  separation  (including  electrostatic). 

4.  Selective  flotation. 

a.  Horwood    process    (on   crude   ore   or   collective   con- 

centrate). 

b.  Bradford  process   (use  of  SO;  gas.    Zinc  deadened). 

c.  Processes   allied   to   Bradford    (deadening   zinc). 

d.  Terry  process    (use  of  ammoniacal   reagents.     Zinc 

floated). 

e.  Other  wet   selective   processes    (zinc   not  deadened). 
.5.  Combination  of  two  or  more  of  the  above  methods. 

B.     Treatment  of  concentrate  of  above  processes  or  direct 
treatment  of  crude  ore. 

1.  Pyro-metallurgical. 

a.  Zinc  smelter  for  zinc  concentrate. 

b.  Reverberatory  smelter  for  collective  or  zincky  lead 

or  copper  concentrate,  40  per  cent  of  zinc,  as  fume, 
saved. 

c.  Same  with  use  of  carbonaceous  material  in  charge, 

thus  volatilizing  a  greater  percentage  of  the  zinc. 

d.  Volatilization.    Metals  other  than  zinc  volatilized  as 

chlorides. 

e.  Wether. 11  zinc-oxide  process. 

2.  Chemical  and  electrochemical  processes.  ! 

a.  Ammonia  leaching.     Products,  zinc  oxide,  and  resi- 

due containing  other  metals. 

b.  Nitrous  oxide  digestion   (Rankin  process). 

c.  Elmore  pi-ocess.     Lead  ores. 

d.  Sulphuric  acid  leaching. 

I.  Electrolytic  precipitation. 
II.  Chemical. 

e.  Other  chemical  processes. 

The  process  to  be  used  in  each  case  is  dependent  upon 
the  character  of  the  ore;  location  of  property;  cost  of 
power,  transportation,  labor  and  reagents;  water  sup- 
ply, and  ore  reserves. 

In  his  comparison  of  the  Bradford  with  the  Horwood 
process  your  contributor  states  that  dry  crushing  is 
necessary  in  the  latter  process.  This  is,  in  my  opinion, 
not  true.  My  experiences  and  observations  have  led 
me  to  the  fo'lowing  conclusions  regarding  the  relative 
merits  of  the  two  processes:  For  copper-zinc  ores  as 
a  class  the  Horwood  process  is  the  best  selective  process, 
and  for  lead-zinc  ores,  the  Bradford  processes  are  best. 
But  I  do  not  consider  any  selective  process  as  being  the 
best  for  any  class  or  group  of  complex  ores,  regardless 
of  the  size  of  the  property. 

My  classification  shows  the  Bradford  process  to  be 
one  of  many  complex-ore  processes  that  fall  under  the 
group  of  mill  concentration ;  whereas  the  electrolytic 
process  falls  under  another  group,  namely  e'.ectrochemi- 
cal,  which,  as  a  general  rule,  is  used  on  concentrates 
made  from  mill  concentration  processes  that  might  have 
been  selective  flotation,  collective  flotation,  magnetic 
separation,  or  gravity.  So  in  all  it  is  not  fair  to  com- 
pare the  sulphur-dioxide  method  with  the  electrolytic 
for  small  properties,  any  more  than  to  compare  selective 
flotation  with  zinc  smelters.  Electrolytic  plants  are  as 
much  out  of  the  question  for  vei-y  small  properties  as 
zinc  smelters  would  be. 

A  small  property  with  small  reserves  would  then  have 
the  following  processes  open:  gravity  concentration, 
collective  or  selective  flotation,  magnetic  or  electrostatic 
separation,  or  one  of  the  many  chemical  processes  now 
being  developed  which  might  be  cheap  in  first  cost.   The 
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process  decided  upon  might  be  influenced  entirely  by 
the  manner  in  which  the  concentrate  or  products  are 
disposed  of.  For  instance,  there  might  be  the  choice  of 
making  a  collective  concentrate  and  contracting  the 
product  to  an  electrolytic  plant,  or  of  making  selective 
products  which  could  be  sold  to  a  zinc  and  lead  or  cop- 
per smelter. 

Where  the  ore  reserves  are  sufficient  much  more  ex- 
perimental work  is  justified,  especially  in  the  develop- 
ment of  new  processes  or  improvement  of  old  ones.  So 
much  has  been  done  along  electrol.\i:ic  lines  that  no 
more  experimental  work  would  be  necessary  in  deciding 
on  this  process  than  there  would  be  for  the  average 
selective  flotation  process.  The  electrolytic  process  is 
simple,  unless  encumbered  with  a  large  amount  of  im- 
purities, and  the  practice  in  the  main  is  similar  to 
cyaniding.  The  main  factors  in  the  treatment  of  zinc 
ores  electrolytically  are  the  amount  and  kinds  of  im- 
purities, ore  reserves  or  available  custom  ore  supply, 
kind  and  amount  of  metals  in  residue,  and  cost  of  power. 
The  latter,  instead  of  placing  at  a  maximum  of  $20  per 
horsepower  year,  I  would  fix  at  a  maximum  of  $50,  if 
all   other  conditions   are  favorable. 

The  electrolytic  process  is  far  from  a  cure-all,  on 
account  of  the  important  factors  necessary  for  its  suc- 
cessful operation,  and  is  only  one  of  many  chemical 
methods  now  being  applied  to  complex  ores.  The  am- 
monia process,  with  which  little  work  has  been  done 
on  complex  ores,  is  practically  the  simp'est  of  all,  in  that 
there  is  no  trouble  from  impurities,  power  is  not  a  fac- 
tor, and  first  cost  is  moderate.  The  Elmore  process 
holds  out  considerable  promise  for  lead-zinc  ores.  Mr. 
Beauchamp,  of  Hamilton,  Beauchamp  &  Woodworth, 
of  San  Francisco,  is  doing  considerable  work  along  this 
line.  There  are  many  other  chemical  processes  still 
in  the  experimental  stage,  which  are  out  of  the  question 
for  small  properties  until  such  time  as  they  are  proved 
practical  on  a  commercial  scale.  A.  H.  HELLER. 

206  Forest  Ave.,  Lansdale,  via  San  Anselmo,  Cal. 
April  6,  1920. 


South  American  Trade  and  the 
Tungsten  Tariff 

George  W.  Cowdery,  in  replying  to  my  article  in 
Engineering  and  Mining  Journal  of  March  20,  says, 
"first,  the  United  States  and,  second,  South  America." 
Certainly!  Admitted — which  of  course  includes  all 
reputable  citizens  of  the  United  States,  wherever  they 
may  be  situated. 

It  has  been  published  that  our  South  American  trade 
in  the  year  ending  June  30,  1914,  was  less  than  $350,- 
000,000 ;  that  in  1920,  it  will  exceed  $2,000,000,000,  and 
that  "there  was  exported  from  Philadelphia  alone  to 
Latin-American  countries  over  $88,000,000  more  than 
the  whole  volume  of  our  exports  in  any  year  before 
1915." 

Is  it  not  the  duty  of  the  United  States  to  endeavor  by 
every  fair  means  to  retain  as  much  of  our  present 
$2,000,000,000  trade  with  South  America  (driven  to  us 
by  the  circumstances  of  war)  as  possible? 

Is  it  placing  the  interests  of  the  United  States  first 
to  legislate  over  a  billion  and  a  half  of  our  present 
South  American  trade  back  to  European  and  Asiatic 
competitors  and  return  to  the  less  than  $350,000,000  of 
1914?  This  certainly  would  be  rare  and  exalted 
altruism. 


The  people  of  South  America  must  and  will  buy 
where  they  sell. 

Is  it  keeping  the  United  States  first  to  make  our 
sales  to  and  purchases  from  South  America  largely 
impossible  and  deprive  our  developing  steamship  lines 
of  cargoes,  again  playing  into  the  hands  of  our  com- 
petitors? 

Is  not  a  loyal  and  responsible  citizen  of  the  United 
States  in  the  Andes  as  much  entitled  to  exemption  (if 
duties  are  imposed  on  his  production)  as  a  citizen  in  the 
Rockies  is  entitled  to  protection?  If  not,  I  should  like 
to  know  why  not. 

Is  it  conserving  the  welfare  of  the  industries  of 
United  States,  or  even  morally  honest,  to  grasp  the 
direct  and  indirect  benefits  of  the  national  prestige  and 
business  developed  by  our  pioneers  of  the  jungles,  the 
pampas,  and  the  Cordilleras  without  consideration,  and 
treat  them  as  expatriates? 

Apparently,  Mr.  Cowdeiy  has  not  known  what  it  is 
to  stand  by  the  flag  and  uphold  his  people  while  being 
subjected  to  colossal  callousness  and  despicable  diatribes 
in  the  home  land. 

I  have  no  invested  interests  in  South  America,  and 
will  be  affected  by  adverse  legislation  only  to  the  same 
extent  as  other  individuals  of  "the  long-suffering 
public,"  but  I  did  spend  enough  years  among  these 
people,  seeing  our  trade  jockeyed  out  of  its  legitimate 
place,  to  protest  against  even  the  suggestion  of  any 
action  that  will  despoil  us  of  our  present  commercial 
advantages. 

If  I  read  aright  the  testimony  concerning  tungsten 
ores  given  by  Dr.  Smith  and  by  Mr.  Hess,  of  the  U.  S. 
Geological  Sui"vey,  before  the  Committee  on  Ways  and 
Means,  they  do  not  believe  our  home  production  can 
supply  our  normal  consumption. 

If  the  aggregate  of  about  6,000  tons  of  tungsten, 
selling  at  $100  per  unit,  was  the  maximum  production 
with  all  mines,  picks  and  shovels,  pockets  and  carts 
being  worked  at  full  capacity,  what  can  reasonably  be 
expected  as  an  output  at  the  asserted  price  of  $17  per 
unit  with  a  $9  or  $10  duty,  either  of  which  would 
grant  a  near-monopoly? 

Having  attained  to  the  status  of  a  world  power,  will 
we  be  content  to  return  to  swaddling  clothes  in  world 
commerce?     I  trow  not. 

A  wise,  just  and  comprehensive  Pan-Americanism 
(reciprocity  if  you  will)  is  of  first  and  imperative  impor- 
tance to  us  as  a  nation.  R.  H.  Hepburn. 

Philadelphia,  Pa.,  April  30,  1920. 


Making  a  Pinion  Do  Double  Duty 

Frequently,  salesmen  selling  gears  call  at  our  office 
and  explain  to  us  that  if  we  had  a  pinion  made 
reversible  we  would  get  practically  twice  as  much 
service  out  of  it  as  when  one  side  of  the  pinion  drives 
the  master  gear  at  all  times.  In  other  words,  if  we 
put  a  pinion  on,  say,  a  ball  mill,  and  allow  it  to  wear 
down  until  the  tooth  is  practically  worn  to  a  sharp 
point  at  the  outer  diameter,  all  we  have  to  do  is  to 
reverse  the  pinion  and  its  life  will  practically  be 
doubled. 

Some  of  these  salesmen  give  us  pretty  good  talk 
along  these  lines,  and  we  would  like  to  know  if  any  of 
your  readers  have  done  this  and  if  there  really  is  any- 
thing in  it.  X. 

York,  Pa.,  April  15,  1920. 
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Largest  Capacity  Gold-Mining  Dredge  in  the  World 

The  Estabrook,  With  the  Largest  Buckets  Built  for  Placer  Mining,  Recently  Erected  at  Consid- 
erable Distance  From  Railroad,  Necessitating  Heavy  Haulage  Over  Mountain 
Roads — Wooden  Hull  Constructed  From  Timber  Sawn  on  Ground 


By  H.  G.  Peake 

Written  exclusively  for  Engineering  and  Mining  Journal 


THE  first  20-cu.ft.  dredge  ever  built  for  placer 
mining  was  recently  put  into  operation  in  Trinity 
County,  Cal.,  by  the  Estabrook  Dredging  Co.  The 
general  design  was  carried  out  by  the  Union  Construc- 
tion Co.,  of  San  Francisco,  which  company  also  super- 
vised the  erection  of  the  dredge.  The  main  machinery 
was  built  by  the  Bucyrus  Co.,  of  Milwaukee,  and  the 
electric  equipment  was  supplied  by  the  General  Electric 
Co.    This  dredge  has  a  larger  bucket  capacity  than  any 


struction.  A  sawmill  was  installed,  and  local  timber, 
which  is  of  good  quality,  was  cut  on  the  ground  for 
this  purpose. 

The  dredge  is  designed  to  dig  45  ft.  below  water 
level,  and  provision  has  been  made  for  extending  the 
digging  ladder  and  bucket  line  at  a  later  date  to  enable 
it  to  dig  55  ft.  The  dredge  is  fitted  with  both  spuds 
and  headline,  and  a  special  adjustable  swinging  sheave 
is  mounted  on  the  forward  gantry  for  carrying  the 


K.STABROOK    DREDGE    UNDER    CL).N8TRL'CTlU.\ 


other  dredge  engaged  in  placer  mining,  the  largest 
buckets  heretofore  used  having  a  capacity  of  18  cu.ft. 
The  full  yard  (27  cu.ft.)  bucket  has  been  predicted, 
but  so  far  t'.ie  Estabrook  dredge  is  the  nearest  approach 
to  that  capacity  for  mining  purposes. 

The  situation  of  the  Trinity  dredging  field,  near 
Trinity  Center,  on  the  North  Fork  of  the  river,  is  in 
the  northeastern  part  of  the  county,  twenty-eight  miles 
from  the  nearest  railroad  point,  at  Delta,  and  about 
fifty  miles  from  Redding,  both  stations  being  on  the 
Southern  Pacific  main  line  from  San  Francisco  to  Port- 
land. The  expense  of  freighting  from  either  of  these 
points  to  Trinity  Center,  together  with  the  high  cost 
of  steel,  made  it  advisable  to  use  timber  for  hull  con- 


headline  over  a  high  hank.  This  design  was  considered 
carefully  and  worked  out  with  the  idea  of  being  able  to 
raise  or  lower  the  swinging  sheave  with  the  least  pos- 
sible lost  running  time  of  the  dredge. 

On  account  of  the  uneven  depth  of  the  ground  to  lie 
dug,  the  tailing  stacker  is  designed  so  that  it  can  be 
swung  15  deg.  to  either  side  of  the  center  line  of  the 
dredge.  In  this  way  the  tailings  can  be  deposited  so 
as  not  to  cover  undredged  ground.  Buoyancy  tanks  have 
been  installed  on  either  side  of  the  dredge  at  the  stern 
end  to  balance  the  dredge  after  the  stacker  is  swung 
15  deg.  out  of  its  central  position. 

To  obviate  shutting  down  the  dredge  when  greasing 
the  lower  tumbler  bearings,  a  power  force  pump  has 
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DIGGING   LADDER    AND    BOW    GANTRY.    ESTABROOK    DREDGE 


been  installed,  with  extra  heavy  pipes  leading  down 
the  digging  ladder  to  the  bearings.  This  pump  is  situ- 
ated in  and  controlled  from  the  winch  room.  A  freight 
elevator  is  another  new  feature  as  applied  to  placer 
dredges.  This  is  for  handling  heavy  parts  and  supplies 
from  the  lower  to  the  upper  deck.  Another  improve- 
ment is  the  use  of  compressed  air  for  the  operation  of 
all  the  clutches  of  the  swing  winch. 

The  climate  of  Trinity  County  is  such  that  the  dredge 
can    be    operated    throughout    the    year.      The    stacker 


ladder  is  housed  during  the  winter  months  in  canvas 
carried  on  a  steel  frame.  During  the  coldest  days  and 
nights  the  interior  of  this  canvas  housing  is  heated  by 
steam  from  a  small  boiler  installed  on  the  dredge  for 
that  purpose.  Under  normal  conditions  this  dredge 
will  have  a  capacity  of  from  400,000  to  450,000  cu.yd. 
per  month. 

The  hull  or  pontoon  for  the  dredge  is  152  ft.  long, 
68  ft.  wide  and  13  ft.  deep,  with  an  overhang  of  6  ft. 
on  either  side  of  the  hull.     There  was  used  in  its  con- 
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struction  about  one  million  board  feet  of  lumber.  Two 
trusses  run  the  full  length  of  the  hull,  one  on  either 
side  of  the  well  hole.  The  upper  chords  of  20  x  20-in. 
timbers  are  reinforced  with  steel  plates  i  in.  thick.  The 
truss  posts  are  20  x  20-in.  and  20  x  30-in.  timbers 
footing  in  steel  castings  resting  on  the  lower  chord. 
The  support  for  the  upper  timber  stands  34  ft.  high 
above  the  deck  and  is  built  up  of  steel  shapes,  so  de- 
signed that  the  loads  are  carried  into  the  main  longi- 
tudinal trusses. 

The  bow  gantry  has  a  vertical  height  of  57  ft.  to  the 
underside  of  the  cap,  and  is  built  up  of  24  x  30-in. 
timbers  footed  in  castings  above  the  deck.  The  castings 
rest  on  oak  timbers  which  carry  the  load  to  their  con- 
nection with  the  lower  truss  chords.     The  stern  gantry 


diameter,  16-in.  face  and  4-in.  pitch.  The  drive  is  pro- 
vided with  an  equalizer  so  that  the  load  on  both  sets 
of  gears  is  the  same  at  all  times. 

Power  for  the  bucket  line  is  transmitted  from  a  500- 
hp.  motor  on  the  deck  through  a  52-in.  belt  to  a  pulley 
13  ft.  8  in.  in  diameter  to  the  drive.  The  upper  tumbler 
shaft  is  of  special  steel  26  in.  in  diameter  in  the  tumbler 
body  and  20  in.  in  diameter  in  the  bearings.  The  com- 
bined weight  of  shaft  and  body  is  26  tons,  and  the 
tumbler  body  was  shrunk  onto  the  shaft  in  the  field, 
on  account  of  the  difficulty  of  transporting  such  a  bulky 
load  over  the  mountain  roads. 

The  hopper  into  which  the  buckets  dump  is  of  the 
sloping-bottom  type,  the  bottom  being  made  up  of  heavy 
steel  eastings,   lined   with   easily   renewable   steel   bars 
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has  a  vertical  height  of  76  ft.  above  the  deck.  The 
gantry  is  built  up  of  six  20  x  22-in.  timbers,  the  two 
outer  ones  being  sloped  in  toward  the  top,  where  they 
connect  with  the  steel  cap  so  as  to  withstand  the  side- 
pull  due  to  the  stacker  being  swung  to  one  side  or  the 
other. 

The  steel  spuds  are  each  70  ft.  long,  5  ft.  4  in.  x  3  ft. 
4  in.  section,  and  are  built  up  from  30-in.  I-beams  and 
four  cover  plates  each  1  in.  thick.  The  spud  points  are 
steel  castings  weighing  about  twelve  tons  each.  The 
digging  ladder  which  carries  the  buckets  is  125  ft. 
long.  There  are  83  buckets  of  manganese  steel,  each 
having  a  capacity  of  20  cu.ft.  and  each  weighing,  with- 
out the  connecting  pin,  5.650  lb.  The  pins  are  T%  in. 
in  diameter  and  weigh  810  lb.  each.  The  weight  of 
the  bucket  line  is  268  tons.  The  bucket  drive  gear  is 
a  double  train  of  cut-steel  gears,  the  first  set  being  of 
the  herringbone  type.     The  main  gears  are   16  ft.  in 


6  in.  x  6-in.  section,  about  3  ft.  long.  The  opening 
from  the  hopper  into  the  revolving  screen  is  of  such 
size  that  any  boulder  which  can  be  brought  up  and 
dumped  by  the  buckets  will  pass  through  without 
trouble.  The  screen  is  54  ft.  long  and  9  ft.  in  diameter 
and  is  driven  at  the  lower  end  by  a  single  roller.  All 
perforated  plates  are  of  manganese  steel  and  are  inter- 
changeable. The  screen  liners  are  manganese  steel  bars 
so  designed  that  they  can  be  reversed  end  for  end  as 
they  become  worn.  Particular  care  was  given  to  the 
design  of  the  water-supply  pipe,  which  runs  through 
the  screen  and  furnishes  water  under  pressure  for 
washing  the  gravel.  This  pipe  is  10  in.  in  diameter, 
double  extra  strong,  with  special  steel  castings,  fittings, 
and  two  sets  of  truss  rods. 

The  gold-saving  tables  are  of  the  single-deck  type, 
built  of  wood,  and  have  an  area  of  4,400  sq.ft.  The 
tailings  stacker  is  140  ft.  long,  and  carries  a  troughed 
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belt  44  in.  wide.  The  motor  for  driving  this  belt  is 
situated  in  the  stacker  frame,  at  the  outer  end,  and  its 
power  is  transmitted  to  the  drive  pulley  through  a 
silent  chain  drive.  A  silent  chain  is  also  used  to  drive 
the  swing  winch. 

The  dredge  is  operated  entirely  by  electric  power, 
which  is  taken  on  board  at  2,300  volts  through  a  special 
armored  cable.  The  ratings  of  the  various  motors  are 
given  in  Table  I. 

TABLE  I — HORSEPOWER  RATINGS  OF  ELECTRIC  MOTORS 
ON  ESTABROOK   DREDGE 

Horsepower 

Main  drive  or  digging  motor 500 

Ladder-hoist   motor    300 

Higli-pressure   pump  motor 200 

Low-pressure  pump  motor 100 

Screen-drive  motor 75 

Stacker-drive    motor 75 

Winch   motor 75 

Headline  winch  motor 50 

Hopper-pump   motor 60 

Nozzle-pump    motor 75 

Auxiliary-pump   motor 50 

Three  tool  motors,  5  hp.  each 15 

Compressor   motor    15 

Total     1590 

The  ground  to  be  dredged  at  Trinity  Center  is  peculiar 
in  that  practically  every  condition  ever  encountered  in 
dredging  is  found  here,  and  the  dredge  had  to  be  de- 
signed to  meet  these  conditions.  A  portion  of  the  acre- 
age to  be  dredged  lies  in  the  present  river  bed.  Here 
there  is  shallow  ground,  in  a  portion  of  which  occurs 
loose,  free  gravel  similar  to  that  dredged  in  most  of  the 
Oroville  field.  Then,  again,  in  the  flat  there  are  areas 
where  part  of  the  old  channel  is  in  place.  Here  are 
nests  of  large,  well-worn  boulders  and  very  tight 
ground. 

The  bedrock  is  slate  and  is  usually  soft  enough  to 
make  it  possible  to  dredge  several  feet  of  it.  Over  a 
part  of  the  river  bottom  hydraulic  tailings  have  been 
dumped,  burying  old  timbers  and  stumps.  Another 
part  of  the  property  consists  of  a  portion  of  the  old 
channel  and  lies  next  to  the  base  of  the  mountains. 
Here  the  depth  to  bedrock  varies  from  30  to  90  ft. 
The  gravel  is  more  compact  than  in  the  river  channel 
and  carries  an  overburden  of  red  clay.  In  this  part  of 
the  work  nearly  every  character  of  digging  will  be 
encountered 

As  indicating  the  character  of  machinery  considered 
necessary  for  dredging  this  property,  the  weight  of 
some  of  the  principal  parts  of  the  dredge  will  be  of 
interest.     They  are  given  in  Table  II. 

TABLE  II — WEIGHT  OF  PARTS  OF  ESTABROOK  DREDGE 

Tons 

ITpper  tumbler  and  shaft 23 

Lower   tumbler   and   shaft 20 

Main  bucket  drive 55 

Digging    ladder 125 

Ladder-hoist  winch  and  base 30 

Swinging  winch  and  base 42 

Head  line  winch  and  base 20 

Main    hopper 30 

Revolving   screen    and    drive 82 

Stacker    ladder    48 

Bow  gantry  cap 18 

Stern   gantry   cap 7 

Steel  for  hull   and  superstructure 300 

Spuds,    each 52 

Bucket     line 268 

The  altitude  is  about  2,300  ft.  The  summer  climate 
is  warm,  temperatures  of  110  deg.  F.  sometimes 
being  registered,  and  in  winter  8  deg.  below  zero  has 
been  known.  The  snowfall  may  be  only  a  few  inches 
during  the  entire  winter  season,  but  some  of  the  old- 
timers  tell  of  winters  when  six  feet  of  snow  fell  in  a 
single  storm.  As  a  general  rule,  the  winters  are  mild, 
but  the  fall  of  snow  on  the  mountain  roads  usually 
closes  them  to  heavy  hauling  for  three  or  four  months 
of  the  year. 


Building  Garfield  Slag  Dump 

Dangerous   Overhanging   Prevented  by  Progressively 

Moving  the  Slag  Train,  So  That  All  Pots  Are 

Dumped  at  the  Same  Point 

By  N.  L.  Stewart 

Written  exclusively  for  Engineering  and  Mining  Journal 

DURING  the  last  few  months  a  new  method  of 
slag  dumping  has  been  followed  at  the  plant  of 
the  Garfield  Smelting  Co.,  which  has  resulted  in  a 
great  improvement  in  the  physical  condition  of  the 
face  of  the  dump.  It  was  originated  by  John  Connor, 
general  furnace  foreman.  Formerly  the  practice  was 
to  haul  a  slag  train  to  the  dump,  stop  the  train,  and 
dump  all  of  the  pots  without  moving  the  train.     This 


FIG.    1.      REMNANTS   OF   OVERHANGING   DUMP. 
GARFIELD  SMELTING  CO. 

resulted  in  an  overhanging  dump.  As  the  slag  dump 
is  about  eighty  feet  high,  this  was  a  serious  matter. 
Several  times  the  edge  of  the  dump  sloughed  off, 
causing  serious  damage.  On  one  occasion  several 
pots  went  down  the  pile  together  and  were  totally 
wrecked. 

The  new  scheme  is  simple  and  consists  only  of 
dumping  each  pot  of  a  train  at  the  same  point.  That 
is,  after  the  first  pot  has  been  dumped,  the  train  is 
moved  up  the  length  of  one  pot,  and  so  on.  This 
prevents  the  slag  from  chilling  rapidly,  and  therefore 
the  face  of  the  dump  is  a  gentle  slope,  as  shown  in 
the  accompanying  photo.  Fig.  1,  taken  recently.   Also,  all 


FIG. 


PRESENT    CONDITION   OF   SLAG    DUMP 


shells  not  leaving  the  pot  with  the  hot  slag  are  sculled 
on  a  cold  portion  of  the  dump,  which  makes  the  work 
much  easier  to  do. 

Since  this  method  has  been  adopted  there  has  been 
absolutely  no  tendency  to  form  an  overhanging  or  even 
a  vertical  face.  In  Fig.  1,  just  below  and  to  the  right 
of  the  slag  train  can  be  seen  some  of  the  remnants  of 
the  overhanging  dump  resulting  from  previous  prac- 
tice. Fig.  2  gives  a  general  view  of  the  dump,  from 
the  west,  and  shows  also  the  slag  viaduct  across  the 
Lincoln  Highway,  Salt  Lake  route,  and  Western 
Pacific  railroad  tracks.     The  dump  is  circular  in  plan 
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Rossiter  Worthington  Raymond 

An  Appreciation 

By  Frederick  W.  Davis 

His  secretary  for  four  years.  1890-1894 
Written  exclusively  for  Engineering  and  Miyiing  Journal 


WHEN  one  starts  to  analyze  the  qualities  which 
entered  into  so  complex  a  make-up  as  that 
Dossessed  by  the  late  Dr.  R.  W.  Raymond,  sec- 
retary of  the  A.I.M.E.  for  forty  years  or  more,  he  is 
rather  at  a  loss  where  to  begin. 

My  acquaintance  with  Dr.  Raymond  began  in  1887, 
when  I  was  a  boy,  fifteen  years  of  age,  fresh  from  the 
ancestral  farm  in  Maine.  One  of  the  first  things  I  did 
after  arriving  in  Bi'ooklyn  on  Oct.  12,  1886  (Columbus 
Day,  by  the  way)  was  to  join  the  Bethel  Sunday 
School  at  15  Hicks  St.  This  school  was  a  pet  hobby  of 
the  late  Henry  Ward  Beecher.  Professor  Raymond  was 
a  pillar  in  Plymouth  Church  and  a  man  upon  whom 
Mr.  Beecher  leaned  in  the  latter  days  of  his  life. 
(Beecher  died  in  the  spring  of  1887,  it  will  be 
remembered.) 

As  good  luck  would  have  it,  I  was  put  in  a  class 
taught  by  a  young  lady  by  the  name  of  Lily  Raymond — 
a  charming  young  lady  of  great  culture  (as  might  have 
been  expected  of  one  having  such  wonderful  parents). 
Lily  was  exceedingly  proud  of  her  father  (as  she  is 
today),  told  the  class  many  anecdotes  about  him,  and 
gave  us  many  of  his  witty  sayings,  so  I  became  some- 
what curious  to  see  him — but  I  did  not  meet  him  till 
the  year  1888. 

One  of  his  specialties  at  that  period  was  the  making 
of  impromptu  addresses  at  Mr.  Beecher's  Friday  night 
prayer  meetings,  which  were  caught  by  the  reporters 
and  published  by  the  Eagle  the  following  day. 

The  role  in  which  I  first  saw  Dr.  Raymond  was  that 
of  theologian.  It  is  not  generally  known,  but  neverthe- 
less it  is  a  fact  that  the  pulpit  of  Plymouth  Church 
was  offered  to  Dr.  Raymond  and  declined  by  him,  after 
Mr.  Beecher's  death,  for  the  reason  that  he  felt  he 
could  accomplish  more  good  outside  the  church  than  he 
could  as  its  pastor.  He  was  the  prince  of  laymen.  At 
the  time  he  wore  the  close-fitting  black  skull  cap  with 
which  we  are  all  so  familiar.  (I  saw  it  removed  only 
once  in  four  years,  and  then  it  disclosed  a  marvelous 
bald  dome,  equal  to  Shakespeare's  in  my  boyhood  imag- 
ination!) 

The  second  role  in  which  I  saw  Dr.  Raymond  was 
that  of  a  family  man.  I  think  it  was  during  the  winter 
of  1888  or  1889  that  Dr.  Raymond's  father,  the  late 
Prof.  Robert  R.  Raymond,  decided  to  give  a  series  of 
his  inimitable  Shakespearian  readings,  he  having  been 
for  years  a  professor  of  oratory  at  Union  College.  The 
admission  was  $1  per  head,  and  I  was  selected  by  Miss 
Lily  as  one  who  could  be  depended  upon  to  get  the 
money — and  to  turn  it  all  over! 

These  Shakespearian  readings  were  very  successful 
and  pleasant,  as  were  most  all  the  undertakings  of  the 
Raymond  family,  and  every  week  I  took  quite  a  sum 
out  of  the  iron  box  I  used  as  a  cash  register.  Dr.  Ray- 
mond was  always  present  and  made  things  pleasant  for 
the  guests  of  the  family — mostly  old  Heights  residents 
and  Beecherites. 

The  third  role  in  which  I  saw  Dr.  Raymond  was  that 
of  scientist.  We  had  an  organization  in  Plymouth 
Church  at  that  time  known  as  Plymouth  League,  whose 


president  was  Mr.  Tupper.  Tupper  must  have  been  a 
descendant  of  the  didactic  poet,  Martin  Farquhar 
Tupper,  I  verily  believe.  He  had  a  very  pretty  fancy 
in  poetry,  himself  was  a  great  wit,  but  a  long  way  from 
being  didactic.  He  was  more  of  a  sport!  Mr.  Tupper 
was  a  little  fellow,  not  over  five  feet  tall,  I  should  say, 
but  full  of  energy  and  humor.  He  made  the  league  a 
tremendous  success  by  means  of  the  novelties  he  intro- 
duced, the  music  and  refreshments.  The  dues  were  $1 
per  year  for  the  monthly  meetings,  but  Tupper  never 
let  on  how  much  it  cost  him  to  make  up  the  large  defi- 
ciency which  occurred  every  year.  That  was  always 
the  Plymouth  Church  spirit — give  more  than  you  re- 
ceive. (Beecher  used  to  say:  "What  is  the  use  of 
preaching  cream  and  practicing  skim  milk!")  And  it 
was  Raymond's  philosophy,  too! 

One  night  the  league  held  its  meeting  at  No.  123 
Henry  St.,  Brooklyn,  the  modest  three-story  brownstone 
and  brick  house  which  has  been  the  home  of  the  Ray- 
mond family  for  the  past  forty  or  fifty  years  at  least. 
It  was  to  be  an  electrical  night.  Dr.  Raymond  was  for 
many  years  chief  engineer  for  the  New  York  Telephone 
Co.  in  Brooklyn.  When  we  arrived  at  the  house  we 
found  it  highly  illuminated  and  many  wires  and  re- 
ceivers laid  upon  the  tables.  Banjo  music,  songs,  and 
speeches  came  over  the  wires,  and  I  remember  Dr.  Ly- 
man Abbott,  who  was  one  of  the  guests,  remarking  that 
"Professor  Raymond  is  the  greatest  all-around  man  we 
have  in  Plymouth  Church." 

The  fourth  role  in  which  I  saw  Dr.  Raymond  was 
that  of  chess  player.  He  was  one  of  the  champions  of 
the  Brooklyn  Chess  Club,  and  I  have  been  told  that  he 
had  beaten  even  Hodges,  the  New  York  State  champion. 
He  once  told  his  literary  assistant  on  the  "Transactions" 
of  the  A.I.M.E.,  the  late  Heleh  S.  Conaut,  that  "chess 
and  religion"  were  his  two  delights  and  recreations. 
In  many  a  game  I  was  his  easy  victim. 

The  fifth  role  in  which  I  saw  Dr.  Raymond  was  that 
of  "boss."  I  entered  his  office  as  a  stenographer  and 
assistant  chief  clerk  in  the  year  1890,  having  been 
selected  for  him  by  my  friend  Miss  Lily,  her  mother 
and  his  mother.  Dr.  Raymond's  mother  was  a  remark- 
able old  lady  who  only  weighed  about  ninety  pounds, 
but  she  had  a  will  equal  to  the  late  Napoleon  Bona- 
parte's. I  believe  the  true  test  of  a  man  is  shovm  in 
the  way  he  treats  his  employees  and  subordinates.  For 
four  years  Dr.  Raymond  treated  me  as  a  son.  He  was 
more  or  less  of  a  stern  father  and  would  brook  no  non- 
sense from  me — although  he  was  a  great  humorist 
himself. 

He  had  been  working  hard  on  the  "Transactions"  for 
several  years,  and  the  managers  of  the  Institute  de- 
cided to  give  him  a  three  months'  holiday,  with  full 
pay,  in  the  spring  of  1891.  At  that  time  George  Born 
was  his  chief  clerk.  George  was  a  wonderful  chief 
clerk,  but  he  had  consumption.  Dr.  Raymond  had  been 
gone  only  two  weeks  or  more  when  George  died,  leaving 
a  nice  young  wife,  Effie,  behind.  They  had  no  children. 
Wheaton  B.  Kunhardt,  M.  E.,  had  been  selected  by  Dr. 
Raymond  to  act  in  his  place  as  secretary  and  to  edit 
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the  "Transactions."  I  have  always  regarded  Wheaton 
B.  as  being  the  most  careful  man  I  have  ever  met  thus 
far.  He  was  painfully  careful.  When  he  wrote  a  let- 
ter or  an  essay  every  letter  had  to  be  made  just  so — 
no  matter  how  long  it  took.  He  must  have  had  a  thor- 
ough German  training.  Dr.  Raymond,  himself,  was 
educated  at  the  Freiberg  School  of  Mines,  and  for 
thoroughness  they  are  the  last  words.  Dr.  Ra>Tnond's 
nephew,  Theodore  Dv.ight,  had  gone  to  Lynn  to  enter 
the  shops  of  the  Thomson  Houston  Co.  I  really  was 
Dwight's  understudy,  for  he  and  George  Born  relieved 
Dr.  Raymond  of  all  the  routine  matters  connected  with 
the  collection  of  dues,  mailing  lists,  expressage  and  like 
matters. 

At  his  death  all  of  Bom's  work  fell  on  me  and  an 
office  boy.  I  had  two  good  office  boys  in  four  years — 
one  was  George  W.  Naylor,  who  is  now  the  owner  of 
a  fine  glue  business,  and  the  other  Charles  Gaetjens,  an 
athlete  and  a  pillar  of  the  Nautilus  Boat  Club,  Brook- 
lyn. The  latter  I  have  lost  track  of.  We  decided  (or 
rather  Mr.  Kunhardt  did)  that  we  would  not  let  Dr. 
Raymond  know  anything  about  Born's  death. 

Dr.  Raymond  and  his  wife  spent  three  delightful 
months  in  Egypt  traveling  up  the  Nile,  and  when  he 
got  back  he  was  full  of  pep,  and  the  vacation  had  done 
him  a  world  of  good.  He  gave  Plymouth  Church  an 
illustrated  lecture  on  the  Nile.  As  Lyman  Abbott 
remarked,  "He  went  to  Egypt  and  brought  it  back  with 
him." 

He  was  horrified  to  hear  about  George's  death,  but 
was  grateful  to  us  for  keeping  the  news  from  him.  As 
a  token  of  appreciation  he  handed  me  a  check  for  $100 
extra  money,  as  a  belated  Christmas  present. 

Dr.  Raymond  and  the  late  R.  P.  Rothwell  were  asso- 
ciates on  the  staff  of  the  Engineering  and  Mining 
Journal  in  the  early  70's,  I  believe,  and  "R.W.R." 
always  remained  a  "special  contributor."  His  articles 
on  the  "Homestead  Riots  in  1893"  won  universal  admi- 
ration, and  particular  commendation  from  the  late 
Andrew  Carnegie.  For  twenty  or  thirty  years  he  wrote 
a  Christmas  story  for  children  which  was  read  before 
Plymouth  Sunday  School. 

I  regard  him  as  the  greatest  mining  engineer  and 
authority  on  mining  law  this  country  has  yet  seen. 
One  has  only  to  look  over  the  list  of  articles  in  the 
index  to  the  "Transactions"  of  the  A.LM.E.  to  see 
this  statement  backed  up  by  authority.  He  wrote  the 
Holley  memorial  and  memorials  of  his  father  and 
mother  and  son  Alfred.  He  was  a  poet,  a  captain  in 
the  Civil  War,  and  a  good  actor. 

In  1892  I  spent  three  weeks  with  him  and  the  A.L 
M.E.  and  the  visiting  members  of  the  British  Iron  and 
Steel  Institute  at  the  Engineering  Congress — three 
wonderful  weeks.  The  Mechanical  and  Electrical 
Engineers  joined  us.  We  had  excursions  and  parties. 
One  excursion  was  down  in  the  Chicago  tunnel  under 
the  lake.  We  went  into  the  caissons  where  the  air 
pressure  was  twenty  pounds  to  the  square  inch.  Some 
of  us  had  the  nosebleed. 

I  remember  Mr.  Hadfield,  of  Sheffield,  gave  me  one 
of  his  famous  knives  with  the  scissors  combination. 
He  gave  away  several  of  those  knives  to  others.  Since 
then,  I  notice  by  the  new  list  of  members  of  the 
A.I. M.E. ,  Hadfield  has  been  made  a  baronet. 

I  remember  in  one  of  the  Friday  night  prayer  meet- 
ings Dr.  Raymond's  remarking  "Since  Humboldt  died, 
no  one  knows  everything  now."     I  might  paraphrase 


this  and  say,  "Since  Raymond  died  no  one  knows 
everything  now." 

In  later  years  Doctor  Raymond  went  to  Japan  with 
Mrs.  Raymond.  (He  always  took  her  with  him  on  his 
travels.)  He  was  decorated  by  the  Mikado,  and  over  in 
the  Henry  Stuart  house  they  will  show  you  a  bronze 
representing  a  magnificent  chanticleer.  Feeling  that 
somehow  or  other  Mrs.  Raymond  had  been  left  out,  the 
Japanese  constructed  a  smaller  companion  piece  rep- 
resenting a  hen !  They  naively  remarked  that  this  was 
the  "doctor  and  his  hen"!  The  climax  came  in  the 
great  dinner  given  him  on  his  return  to  New  York. 

"He  was  a  man,  take  him  all  in  all;  we  shall  not  look 
upon  his  like  again." 


Manganese  at  Tschiatura,  Russia 

The  Tschiatura  deposits  of  manganese  lie  south  of 
the  Caucasus,  about  seventy-five  miles  by  railroad  from 
Poti,  a  port  on  the  Black  Sea.  The  area  in  which 
the  available  ore  is  found  covers  about  fifty  square 
miles  and  consists  mainly  of  Tertiary  formations.  The 
ore  beds  are  almost  flat,  dipping  about  three  degrees 
northeast,  and  are  recognizable  for  a  long  distance 
bv  their  black  color.     Sandstone  forms  both  foot  wall 
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and  hanging  wall.  Sharks'  teeth  and  other  fossil  re- 
mains are  found  in  the  ore  itself.  The  deposit  aver- 
ages six  feet  in  thickness.  The  ore,  as  shipped,  runs 
50  per  cent  manganese,  6  to  8  per  cent  silica,  1  per 
cent  iron,  and  0.05  to  0.17  per  cent  phosphorus.  The 
district  had  produced  about  9,000,000  tons  up  to  the 
end  of  1916.  Reserves  are  estimated  at  about  45,000,000 
tons,  according  to  the  thickness  of  the  ore  beds,  and 
present  developments. 


3Ioisture  Samples  of  Coke  should  be  carefully  taken. 
W.  H.  George,  in  Joxuiial  of  the  Society  of  Chemical 
Industry,  shows  the  errors  which  result  from  taking  the 
large  pieces  only.  From  a  given  lot  he  selected  that  which 
would  pass  a  one-inch  sieve  and  foimd  it  contained  from 
two  to  eight  times  as  much  water  as  was  present  in  the 
larger  chunks. 
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Chrome-Ore  Deposits  in  North  Carolina* 

No  Large  Occurrences  Have  Been  Discovered,  and  There  Are  No  Reserves  of  Ore 
Little  Production  Is  To  Be  Expected  —  No  Alluvial  Deposits  of 
Value    Have    Been   Found 

By  J.  VOLNEY  Lewis 


THE  chrome-ore  deposits  of  North  Carolina  are 
restricted  to  a  belt  5  to  25  miles  wide  and  200 
miles  long,  diagonally  across  the  mountainous 
western  end  of  the  state  in  a  northeast-southwest 
direction.  Mining  has  thus  far  been  limited  to  a  few 
scattered  localities  in  the  middle  portion  of  this  belt, 
including  Jackson  County  at  the  southwest  and  Yancey 
County  at  the  northeast,  a  distance  of  about  seventy- 
five  miles.  A  little  prospecting  has  been  done  beyond 
these  limits  in  both  directions. 

Geology  of  the  Deposits 

The  Appalachian  Crystalline  Rocks. — The  prevailing 
rocks  of  the  region  are  gneisses  and  crystalline  schists 
of  Pre-Cambrian  age,  with  many  large  bodies  of  intru- 
sive granite,  chiefly  gneissoid,  and  smaller  masses  of 
other  igneous  intrusives,  most  of  which  are  also  Pre- 
Cambrian.  Among  these  are  numerous  pegmatite  dikes, 
which  are  mined  at  many  places  for  mica,  feldspar,  and 
kaolin.  The  gneissic  foliation  is  prevailingly  northeast- 
southwest  and  commonly  dips  steeply  toward  the  south- 
east, but  there  are  considerable  local  variations  in 
both  strike  and  dip,  and  in  some  places  the  rocks  are 
contorted  in  a  complicated  manner. 

The  Peridotites. — In  the  belt  of  the  chrome  ores, 
the  gneisses  are  intersected  by  numerous  lenticular, 
rounded,  and  tabular  masses  of  peridotite  and  closely 
related  but  less  abundant  pyroxenite.  Few  of  these 
masses  exceed  a  mile  in  length,  although  some  are 
several  miles  long,  and  the  width  is  generally  about  one- 
fourth  to  one-third  of  the  length.  Smaller  masses  grade 
down  to  a  diameter  of  a  few  feet  and,  in  extreme  cases, 
only  a  few  inches.  These  rocks  are  most  abundant  in 
the  hornblendic  Roan  gneiss,  but  many  also  occur  in 
the  micaceous  Carolina  gneiss  and  schist,  and  others, 
possibly  inclusions,  are  found  in  the  Cranberry  granite. 

The  peridotites  are  part  of  a  great  discontinuous 
series  extending  from  east  central  Alabama  to  New- 
foundland, a  distance  of  more  than  2,000  miles.  Along 
with  the  fresh  rocks  there  is  produced  by  hydration  of 
the  olivine  in  the  peridote  rocks  much  serpentine  in 
parts  of  Newfoundland,  Quebec,  New  York,  New  Jersey, 
Pennsylvania,  and  Maryland.  In  some  of  these  regions 
there  is  also  considerable  talc.  Soapstone  is  the  chief 
representative  of  the  series  through  central  Virginia. 

In  contrast  with  the  numerous  small  bodies  of  peri- 
dotite which  characterize  most  of  the  belt,  some  of  the 
serpentine  areas  of  Maryland  and  Pennsylvania  are 
more  than  twenty-five  miles  long,  and  one  in  the  eastern 
townships  of  Quebec  exceeds  thirty-five  miles  in  length. 
In  some  places  these  rocks  cut  across  the  foliation  of 
the  gneisses,  and  branching  or  otherwise  irregular 
forms  are  known,  in  keeping  with  their  intrusive 
igneous  character.  Generally,  however,  they  are  elon- 
gated in  the  direction  of  the  gneissic  structure,  and 
many  of  them  wedge  out  into  thin  talcose  extensions 

'Author's  advance  abstract  of  portions  of  a  report  prepared  for 
the  U.  S.  Geological  Survey's  investigation  of  war  minerals. 
Published  by  permission  of  the  Director. 


that  follow  the   foliation  planes  for  hundreds  of  feet 
beyond  the  main  mass. 

Many  of  the  peridotite  masses  are  themselves  strongly 
foliated,  but  there  is  great  variation  in  neighboring 
outcrops,  some  of  them  retaining  a  perfectly  massive 
structure.  Almost  everywhere  these  rocks  are  separated 
from  the  inclosing  gneisses  by  sheaths  of  slender 
anthophyllite  crystals,  from  a  few  inches  to  a  foot  or 
more  in  length,  set  at  right  angles  to  the  contact 
plane.  Outside  of  this  a  layer  of  coarse,  scaly  to  broad 
micaceous  chlorite,  from  a  few  inches  to  several  feet 
thick,  lies  next  to  the  gneiss.  In  some  places  talc 
accompanies  or  replaces  chlorite. 


FIG.    1.      SKETCH   MAP   OF    SOUTHERN   HALF   OF    THE 

.\PPALACHIAX   PERIDOTITE  BELT.  SHOWING 

PRINCIPAL   CHROME-ORE   LOCALITIES 

Dunite,  an  olivine  rock  with  accessory  chromite,  is 
the  most  common  variety  of  peridotite  in  North  Caro- 
lina. It  is  a  granular  pale  green  to  yellowish  or 
grayish-green  rock,  and  the  olivine  grains  are  fresh 
looking  and  lustrous,  although  the  microscope  commonly 
shows  a  little  alteration  to  serpentine.  In  some  localities 
enstatite  is  also  an  abundant  constituent,  forming,  with 
olivine,  the  variety  of  peridotite  known  as  sa.xonite. 
Most  of  the  pyroxenite,  which  is  less  abundant,  is 
enstatite  rock,  although  at  Webster  a  body  of  web- 
sterite,  the  enstatite-diopside  variety,  550  ft.  wide  has 
been  intruded  into  the  midst  of  a  gneissic  dunite  area 
1,600  ft.  wide.  Less  common  facies  of  related  basic 
magnesian  rocks  include  troctolite,  gabbro,  amphibolite, 
and  anorthosite. 

Weathering  produces  a  brownish  discoloration  of 
peridotites,  pyroxenites,  and  serpentine,  and  eventually 
converts  them  into  an  ocherous  mass  with  nodules  of 
chalcedony  and  chromite.  The  proportion  of  soil- 
forming  residue  is  so  slight  and  so  infertile  that  many 
of  the  larger  areas  are  marked  by  "barrens,"  which 
support  but  a  meager  growth  of  weak  and  stunted 
vegetation. 
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The  peridotites  of  this  belt  have  been  the  basis  of  a 
mining  industry,  past  and  present,  which  is  notable  for 
its  great  variety:  (1)  The  world's  chief  supply  of 
chrysotile  asbestos  is  obtained  from  the  partially 
serpentinized  dunites  of  Quebec.  (2)  Anthophyllite 
asbestos  has  been  produced  from  the  peridotites  of 
North  Carolina  and  Georgia,  and  large  quantities  of 
such  material  are  available.  (  3 )  A  soapstone  industry 
that  takes  first  rank  in  the  world's  markets  is  estab- 
lished along  this  belt  in  the  Piedmont  counties  of 
Virginia.  (4)  For  many  years  corundum  was  actively 
mined  at  numerous  places  in  these  rocks  in  North 
Carolina,  Georgia,  and  Pennsylvania,  and  this  industry 
was  revived  in  North  Carolina  during  the  war.  (5) 
Buildings  in  Philadelphia,  Baltimore,  Washington,  and 
other  cities  have  been  constructed  of  serpentine  from 
the  quarries  of  Pennsylvania  and  Maryland.  (6)  Iron 
ore  was  mined  from  the  residual  soil  (laterite)  of 
Staten  Island,  New  York,  many  years  ago,  as  similar 
ore  is  mined  today  in  northeastern  Cuba.  (7)  Genthite, 
the  bright  green  nickel  silicate  found  so  commonly  in 
the  peridotites,  has  attracted  the  attention  of  pros- 
pectors in  many  localities,  and  a  few  years  ago  an 
ambitious  attempt  was  made  to  mine  and  smelt  this 
ore  at  Webster,  N.  C.  (8)  The  first  and  for  many  years 
the  only  chrome  ore  mined  in  America  was  obtained 
from  the  serpentines  of  Mar>'land  and  Pennsylvania. 
Later  small  quantities  were  produced  in  North  Carolina 
and  more  recently  in  Quebec.  Under  the  urgency  of 
the  war  demand,  chi^'ome  ore  was  produced  from  several 
places  in  Maryland,  North  Carolina,  and  Quebec. 

The  Chrome  Ores 

Prior  to  the  recent  war  most  of  the  chrome  ore  pro- 
duced in  North  Carolina  was  mined  thirtj^  to  forty  years 
ago,  although  a  spasmodic  interest  in  these  deposits 
has  appeared  at  intervals  since.    Some  of  the  ores  were 


FIG.    2.      CAROLINA   CHROME   COMPAl<rT'S  MILL,  AT 

WEBSTER,   N.    C. 

Open  and   underground  workings   extend  westward    (to  the  left) 

from  the  shaft, 

found  during  the  early  search  for  corundum,  which  be- 
gan in  1870.  It  was  soon  discovered  that  both  min- 
erals are  associated  with  the  peridotites,  but  that  they 
are  mutually  exclusive;  that  is,  where  either  is  abun- 
dant the  other  is  absent  or  nearly  so.  Active  prospecting 
for  chrome  ore  began  in  the  late  70's  or  early  80's,  and 
pockets  of  a  few  tons  were  occasionally  mined  and 
shipped,  together  with  such  float  ore  as  could  be  con- 
veniently gathered  from  the  surface.  But  all  work  was 
spasmodic;  the  mountain  roads  were  rough  and  steep, 
and  the  most  promising  localities  were  far  from  the 
railroads.    Both  of  these  conditions  are  now  vastly  im- 


proved, and  the  stimulus  of  the  recent  war  demands  led 
to  more  general  prospecting  than  ever  before.  Mining 
was  restricted,  however,  to  three  localities:  Webster, 
Jackson  Countj';  Democrat,  Buncombe  County;  and 
Mine  Hill  (the  Ray  mine),  near  Burnsville,  Yancey 
County. 

The  total  production  of  chrome  ore  in  North  Carolina 
to  the  end  of  1918  is  estimated  at  only  about  392  tons, 
116  tons  of  which  still  remains  at  the  mines.  Seventy- 
five  per  cent  of  this  total  is  credited  to  the  war  years 
1917  and  1918.     According  to  source,  11  per  cent  came 


FIG.    3.      MINING    CHROMITE    FROM    RESIDUAL    SOIL 

AT    DEMOCRAT 

Fourteen   miles   north   of  Asheville,   N.   C.      Flumes   1,000   ft.    long 

lead  to  classifier  and  table. 

from  chromite-bearing  residual  soil,  33  per  cent  from 
disseminated  ore  in  decomposed  dunite,  and  56  per  cent 
from  massive  ore  in  lenses  and  pockets.  With  the  last 
is  included  a  few  tons  of  float  ore. 

Exact  data  are  not  available  as  to  the  grade  of  much 
of  this  ore,  but  most  of  the  shipments  are  said  to  have 
been  of  good  quality,  and  reports  from  purchasers  show 
that  some  lots  contained  over  50  per  cent  chromic 
oxide.  Some  of  the  ore  remaining  at  the  mines,  such  as 
that  washed  from  the  soil  at  Democrat,  is  doubtless 
also  of  high  grade. 

An  exceptional  abundance  of  accessory  chromite  in 
portions  of  the  peridotites  constitutes  the  disseminated 
chrome  ore,  which  requires  concentration.  The  segre- 
gation of  this  mineral  into  pure  or  nearly  pure  masses 
within  the  rock  produces  the  massive-  lenticular  and 
irregular  pockets  of  ore,  which  are  commonly  mined 
and  shipped  with  only  hand  sorting.  Decay  of  the  in- 
closing rock  liberates  the  disseminated  grains  of 
chromite  to  the  residual  soil,  whence  they  are  washed 
into  the  sands  of  the  streams.  In  either  position  they 
may  accumulate  in  sufficient  quantity  to  be  mined  and 
further  concentrated  by  washing.  Masses  similarly 
released  constitute  the  float  ore,  which  has  been  collected 
and  shipped  from  several  localities. 

These  various  forms  of  ore  may  be  thus  classified: 

1.  Primary  ores: 

a.  Massive  ores;  segregated  lenses  and  pockets. 

b.  Disseminated   ores;   "bird's-eye,"   "banded,"   and  par- 

tially segregated. 

2.  Secondary  ores: 

a.  Float  ore;  residual  surface  masses. 

b.  Residual  ore;  chromite  grains  in  the  soil. 

c.  Alluvial  or  placer  deposits;  grains  in  stream  sands. 
The  ore  mined  at  Webster  came  from  pockets  and 

lenses  and  from  disseminated  or  "bird's-eye"  ore  in  de- 
composed dunite.  The  last  furnished  the  chief  supply 
in  the  recent  operations.  At  Democrat  chromite  was 
recovered  from  residual  soil  by  washing.     This  ore  is 
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unique  in  consisting  almost  exclusively  of  brilliant 
octahedral  crj'stals  of  chromite,  mostly  less  than  one- 
tenth  of  an  inch  in  diameter.  At  the  Ray  mine  pockets 
of  massive  ore  were  vForked. 

Composition  of  Chromite 

Variations  in  color,  luster,  and  degree  of  translucence 
are  comprehensible  in  view  of  the  chemical  character  of 
chromite.  Its  composition  is  commonly  represented  by 
the  formula  FeCrp,,  or  FeO.  Cr,0:i,  which  corresponds 
to  67.86  per  cent  chromic  oxide  (Cr.O,).  Few  analyses, 
however,  show  even  as  much  as  60  per  cent  Cr^O^  and 
they  range  from  this  down  to  35  per  cent  and  lower. 

This  wide  variation,  which  is  obviously  of  the  greatest 
practical  importance,  arises  from  the  fact  that  chromite 
is  a  member  of  an  isomorphous  group  of  minerals 
which  are  capable  of  mingling  in  all  proportions  to  form 
homogeneous  "mixed  crystals."  In  other  words,  the 
crystals  and  grains  of  such  a  mineral  may  show  its 
own  characteristic  constituents  to  be  replaced  in  varying 
degree  by  the  corresponding  elements  of  other  members 
of  the  group.  The  spinel  group,  as  it  is  called,  includes 
spinel,  MgAljO,;  hercynite,  FeAKo,;  magnetite, 
FeFe.O,;  chromite,  FeCr.O/,  ana  a  number  ot  other  re- 
lated aluminates.  Hence  chromite,  when  it  is  crystal- 
lizing, may  have  a  part  of  its  ferrous  iron  replaced  by 
magnesium,  which  is  an  abundant  constituent  ot  the 
peridotites;  and  in  a  similar  manner  aluminum  and 
ferric  iron,  when  present,  may  be  substituted  for  a 
part  of  the  chromium.  The  latter  process  reduces  the 
chromium  content,  and  therefore  yields  a  mineral  of 
less  value;  the  former  makes  a  desirable  reduction  in 
the  percentage  of  iron.  The  result  is  equivalent  to  mix- 
ing the  molecules  of  the  four  minerals  named  above, 
and  hence  the  composition  of  chromite  in  general  may 
be  represented  by  the  formula  (Fe,  Mg)  (Cr,  A], 
Fe),0, 

It  follows  that  the  limit  to  the  possibility  of  im- 
proving the  grade  of  a  chrome  ore  bj''  concentration  is 
always  lower,  and  may  be  far  lower,  than  that  set  by 
the  theoretical  chromite  molecule,  FeCr.O,.  For  any 
particular  locality  or  deposit  that  limit  can  be  deter- 
mined only  by  chemical  analyses  of  sufficient  number 
and  accuracy  to  establish  the  average  composition  of 
the  essential  ore-mineral,  chromite. 

In  general,  the  value  of  a  chrome  ore  depends  prima- 
rily on  its  chromium  content.  For  the  chemical  in- 
dustry ores  containing  50  per  cent  or  more  Cr^O,  are 
generally  sought.  Lower  grade  ores  may  be  success- 
fully smelted  for  ferrochrome,  but  for  this  purpose  a 
chromium-iron  ratio  of  2  to  1  or  higher  is  desired.'  If 
the  minei-al  in  any  locality  fails  to  meet  these  require- 
ments, the  ore,  however  abundant  and  easily  mined,  can- 
not be  profitably  exploited. 

The  heavy  loss  of  chromium  in  the  slag  from  the 
electric  furnace  emphasizes  the  importance  of  clean- 
ing and  concentrating  the  ore  for  metallurgical  use. 
There  is  a  market  for  lower-grade  ores  as  refractory 
materials,  in  the  form  of  crude  lumps  for  furnace  lin- 
ing and  for  manufacture  into  chrome  brick. 

The  gangue  minerals  in  chrome  ore  are  the  normal 
constituents  of  the  peridotites  and  the  secondary  prod- 
ucts derived  from  their  hydration.  Hence  granular 
olivine  is  generally  present  and,  far  less  commonly, 
enstatite.  Locally  there  is  some  tremolite  and  mag- 
netite.    The  hydration  products,  serpentine,  talc,  and 
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chlorite,  are  abundant  in  some  localities.  Fine  scaly 
talc  or  chlorite  or  both  are  intimately  mingled  with 
many  of  the  massive  ores.  In  some  districts,  as  about 
Webster,  the  lavender-colored  chrome-chlorite,  kam- 
mererite,  is  very  generally  present.  Much  of  the  chlo- 
rite has  been  further  hydrated  into  vermiculite.  The 
hydrous  nickel  silicate,  genthite,  commonly  forms  bright 
green  stains  in  the  joint  cracks  of  the  ore  and  the  rocks. 
The  chrome  ores  are  believed  to  have  been  formed  by 
the  local  concentration  of  suspended  grains  and  crys- 
tals of  chromite  as  they  solidified  during  the  cooling 
of  the  molten  peridotite  magma  after  its  intrusion  into 
the  gneisses.  Convectional  circulation  within  the 
magma  was  probably  the  chief  agent  in  the  process, 
and,  chromite  being  the  first  mineral  to  form,  concentra- 
tion took  place  chiefly  near  the  chilled  crust  along  the 
cooling  walls.  The  chance  of  large  bodies  of  deeper- 
seated  ore  having  been  formed  at  the  same  time  is 
thought  to  be  small. 

Conclusions 

1.  No  large  bodies  of  chrome  ore  have  been  discovered 
in  North  Carolina,  and  as  pockets  have  generally  been 
mined  out  as  fast  as  found,  there  are  no  reserves  of 
massive  ore  in  sight.  Continued  discovery  of  such 
pockets  and  lenses  may  be  expected  whenever  search 
is  made  for  them,  but  no  dependence  can  be  placed  upon 
their  continuity  beyond  the  limits  of  the  explored 
ground. 

2.  Under  normal  market  conditions  only  small  and 
irregular  production,  if  any,  can  be  expected  from  this 
region,  particularly  if  operations  are  confined  to  the 
massive  ores,  to  the  neglect  of  other  sources. 

3.  In  periods  of  emergency  the  chromite  production 
of  North  Carolina  can  readily  be  brought  up  to  a  few 
hundred  tons  a  year,  and  the  deposits  are  valuable 
chiefly  as  reserves  to  be  drawn  upon  when  imported  ores 
are  not  procurable. 

4.  From  1,000  to  2,000  tons  of  high-grade  concentrates 
are  indicated  as  available  in  a  small  area  of  residual  ore 
at  the  Democrat  mine,  according  to  reported  results  of 
tests.  Neighboring  areas  of  similar  ground  remain 
untested. 

5.  Such  residual  ores  in  several  localities  could  be 
economically  recovered  by  a  simple,  inexpensive, 
perhaps  semi-portable,  concentrating  plant.  With  the 
addition  of  appropiiate  crushing  machinery  the  same 
plant  could  be  used  for  concentrating  accompanying 
disseminated  ores. 

6.  The  close  association  of  massive  and  disseminated 
ores,  and  in  some  localities  residual  deposits  as  well, 
suggests  the  possibility  of  their  exploitation  together 
in  a  series  of  small  mines. 

7.  No  alluvial  or  stream  deposits  of  value  liave  been 
found  in  North  Carolina,  and  in  view  of  the  swiftness 
of  the  mountain  streams  none  that  is  workable  seems 
likely  to  be  discovered. 


Platinum  Popular 

Platinum  valued  at  more  than  $10,000  has  been  stolen 
from  the  laboratories  of  the  U.  S.  Bureau  of  Standards. 
Practically  every  platinum  crucible  and  other  articles 
made  of  that  metal  which  were  in  use  at  the  Bureau 
were  taken.  The  thief  did  his  work  systematically,  e\n- 
dently  using  a  master  key  to  enter  each  of  the  twelve 
rooms  from  which  the  platinum  was  gathered. 
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THE  ARIZONA  HERCULES   MILL,  AT  HERCULES.  ARIZ. 


The  Remodeled  Arizona  Hercules  Concentrator 

Capacity  of  Original  Flotation  Mill  Increased  by  Installing  Jigs  and  Otherwise  Rearranging 

the  Flow  Sheet — New  Reagent  Developed  To  Float  Oxides  and  Metallics— 

Change  in  Design  of  Pneumatic  Cells  Proved  Successful 

By  J.  T.  Shimmin 

Former   Mill   Manager,   The   Arizona  Hercules   Copper   Co.      Now 

Mill  Superintendent,  The  Iron  Cap  Copper  Co.,  Copper  Hill,  Ariz. 

Written  exclusively  for  Engineering  and  Mining  Journal 


IN  THE  original  flow  sheet  of  the  Arizona  Hercules 
mill,  described  in  the  Engineering  and  Mining  Jour- 
nal of  June  28,  1919,  the  rated  capacity  of  each  of 
the  three  sections  was  400  tons  per  twenty-four  hours. 
The  ore  from  the  mine,  crushed  to  pass  a  2J-in.  grizzly, 
entered"  the  ball-mill  circuit  of  each  section  and  was 
crushed  to  approximately  5  per  cent  plus  48  mesh. 
This  material,  together  with  the  reground  middlings 
return,  composed  the  flotation  feed.  The  rougher  tail- 
ings were  classified  in  a  standard  duplex  Dorr  classifier, 
the  sand  product  being  treated  on  four  Deister-Over- 
strom  tables,  making  a  finished  concentrate,  middling 
product,  and  finished  tailings.  The  middling  products 
were  combined  and  re-tabled  on  one  Deister-Overstrom 
table,  making  a  flnished  concentrate  and  middling  tail- 
ings, which  were  re-ground  in  one  6-ft.  x  22-in.  Har- 
dinge  ball  mill,  operated  in  closed  circuit  with  a  simplex 
Dorr  classifier,  the  product  of  this  unit  being  returned 
to  flotation.  The  overflow  of  the  duplex  Dorr  classifier 
was  returned  to  the  secondary  Callow  cells  for  final 
treatment. 

The  flotation  concentrates  from  both  primary  and 
secondary  cells  were  combined  and  cleaned,  once,  in 
standard  Callow  cells.  The  flotation  and  table  Concen- 
trates were  then  combined  and  prepared  for  shipment 
by  the  usual  methods  of  thickening  and  filtering. 

Because  of  the  fact  that  the  alpha-napthylamine, 
commonly  called  X-cake,  which  was  originally  used  in  a 
600  to  1  water  solution,  with  lime,  as  the  flotation  re- 
agent, would  not  recover  the  metallic  copper,  which 
increased  appreciably  with  the  increased  tonnage  sent 
to  the  mill,  and  as  there  was  no  provision  for  recovering 
the  relatively  coarse  free  sulphides,  oxides,  and  metallics 
ahead  of  the  flotation  department,  double,  single-com- 
partment, concrete  jigs  of  the  Harz  type,  as  shown  in 
Fig.   1,   were  installed  on  each   section   in  the   Marcy 


mill-Dorr  classifier  grinding  circuits,  treating  the  re- 
turn product  to  the  Marcy  mills.  Experimental  work 
was  begun  on  various  oils,  with  a  view  of  recovering 
the  fine  metallic  copper,  together  with  the  sulphides,  in 
the  flotation  plant,  and  a  reconstructed  oil,  consisting 
of  light  coal-tar  creosote,  pine  products,  and  sulphur, 
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redistilled  in  a  reflux  still,  was  found  to  give  a  very 
satisfactory  recovery  of  the  sulphides,  oxides,  and 
metallics. 

With  the  original  flow  sheet,  it  was  found  that  satis- 
factory metallurgical  results  could  not  be  obtained  in 
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the  flotation  plant  when  treating  more  than  300  tons 
per  section,  per  twenty-four  hours,  and  the  flow  sheet 
shown  in  Fig.  2  was  developed.  One  section,  remodeled 
to  conform  with  this  flow  sheet,  was  put  into  operation 


Strom  tables  on  each  section,  making  a  finished  concen- 
trate and  middling  tailings.  The  tailings  from  these 
tables,  together  with  the  tailings  from  table  No.  19, 
which  treats  the  hutch  product  from  the  jigs,  are  re- 


FIG.    2.      FLOW    SHEET    OF    REMODELED    SECTION 


1.  Mill  ore  bins,  2,385  tons'  capacity. 

2.  6  pulley  type  feeders. 

3.  2  I  6-in.  belt  conveyors. 

4.  1    1 6-in.  belt  conveyor. 

5.  I  Merrick  automatic  scale. 

6.  I  8xfr-ft.  Marcymill. 

7.  I  Duplex  Dorr  classifier,  Model  D. 

8.  2'  1-Comp.  concrete  jigs  32Jx421  in. 

9.  1  I  2-in.  Screw  conveyor. 

0.    1  20-in.  Elevator,  18x8x8  in.  cups, 
1 6-in.  C.  I  . 
1  Duplex  Dorr  classifier,  ^TodelC. 
12.   4  4x32-ft.  and  corap.  Hercules  flota- 
tion machines. 


II 


13.  4  2x8-ft.  Callow  standard  cleaner 

cells. 

14.  2  2x8  ft.   Callow  standard   cleaner 

cells. 

15.  I  4-in.  Krogh  sand  pump. 

16.  1  6  ft.  X  22  in.  Haidinge  ball  mill. 

17.  1  Siniplcx  Door  classifier  ^'^odel  C. 

18.  1  8-in.  Klevatoi,  8  in.  s  5x5-ft.  cups, 

8-in.C.L. 

19.  I  Deister  Overstrom  table. 

20.  4  Deister-Overstrom  tables. 

21.  I   I2-Way    mechanical    distributor 

for  3  sees. 


22.  3  Anaconda  type  samplers,  3  min. 

between  cuts. 

23.  I     8-in.    Elevator   8x5i5-in.    cups, 

8-in.  C.L.  For  3  sees. 

24.  I    8-in.    elevator,     8x5x5-in.    cups. 

8-in.  C.L.    !•  or  3  sees. 

25.  2  40-ton  concrete  bins.    For  3  sees. 

26.  6   16x24    ft.    Intermittent   settling 

tanks.     For  3  sees. 

27.  I  12x24-ft.  Stock  tank.    For  3  sees. 

28.  1  8-in.  Elevator,  8x5x5-in.  cups,  8- 

in,  C.L.    For  3  sees. 


29.  3  8xl2-ft.  Oliver  alters.    ForSBeca. 

30.  3  1 6-in.  conveyors.    ForSsecs. 

31.  Railroad  f^ars. 

32.  I    10x40  ft.  Dorr  thickener.     For  3 

sees. 

33.  2  1 0x20-ft.  Free  settling  tanks.    For 

3  sees. 

34.  2  lOxlO-in.  Vacuum  pumps.    For  3 

sees. 

35.  2  2-in.  Solution  pumps.    For  3  sec*. 

36.  I  Vacuum  tank.    !■  or  3  sees. 

37.  I    ^-tationary    3-way   concrete  di»- 

tributor. 


in  October,  1919.  The  capacity  of  the  remodeled  sec- 
tion is  500  tons  per  twenty-four  hours.  In  operation, 
the  feed  enters  the  Marcy  ball  mill  at  minus  2^-in.  and 
leaves  the  circuit  at  approximately  5  per  cent  plus  28 


ground  to  minus  65  mesh,  in  one  6-ft.  x  22-in.  Hardinge 
mill,  operating  in  closed  circuit  with  a  simplex  Dorr 
classifier,  the  product  of  this  unit  being  sent  to  duplex 
Dorr  classifier  No.  11.     The  overflow  of  this  classifier. 
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FIG.    3.      THE   HERCULES    FLOTATION    CELL 
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mesh.  This  product,  together  with  the  re-ground  table  93  per  cent  of  which  will  pass  an  80-mesh  screen,  is 
tailings,  and  middlings,  from  the  flotation  plant,  is  distributed  to  four  cells  of  the  Hercules  roughing  ma- 
elevated  to  duplex  Dorr  classifier  No.  11.  The  sands  chine,  shown  in  Fig.  3.  The  concentrates  from  the  first 
from  the  classifier  are  treated  on  four  Deister-Over-  five  compartments  of  this  machine  flow  to  four  2  x  8-ft. 
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modified  Callow  cleaner  cells,  the  concentrates  from 
these  cells  flowing  to  two  2  x  8-ft.  modified  Callow 
re-cleaner  cells. 

The  concentrates  from  the  last  three  compartments 
of  the  rougher,  together  with  the  tailings  from  the 
cleaner  and  re-cleaner  machines,  are  returned  to  pri- 
mary Dorr  classifier  No.  7,  by  means  of  pump  No.  15, 
where  they  are  used  to  regulate  the  density  of  pulp  in 
the  machine.  Any  excess  of  middlings  is  returned  to 
classifier  No.  11.  The  tailings  from  the  Hercules  cells 
comprise  the  total  tailings  from  this  section.  The  fin- 
ished flotation  concentrates  are  combined  with  the  fine 
table  concentrates  and  treated  as  formerly.  The  fin- 
ished concentrates  from  table  No.  19  flow  to  two  free- 
settling  concrete  bins,  where  they  are  dewatered  and 
shipped  as  a  separate  product  to  the  smelter. 

Tests  have  been  conducted  to  determine  the  maximum 
economical  capacity  of  the  remodeled  section  of  the 
concentrating  department  by  diverting  a  portion  of  the 
feed  from  one  of  the  other  Marcy  mill  circuits  to  this 
section,  and  it  was  found  that  satisfactory  results 
could  be  obtained  when  treating  600  tons  per  twenty- 
four  hours.  By  making  slight  changes  in  the  crushing 
plant  at  the  mine,  so  as  to  deliver  material  passing  a 
1-in.  grizzly  to  the  Marcy  mills,  the  capacity  of  these 
mills  could  easily  be  increased  to  600  tons  per  unit  per 
twenty-four  hours.  The  table  gives  assays  and  recover- 
ies, covering  operations  over  a  period  of  thirty  days, 
during  the  latter  part  of  the  year  1919. 

The  construction  of  the  Hercules  type  flotation  ma- 
chine, details  of  which  are  shown  in  Fig.  3,  is  simple, 
and  the  machine  is  much  more  inexpensive  to  install 
and  operate  than  most  devices  of  similar  design  now 
in  use,  and  is  fully  as  efficient  as  any  of  the  other  ma- 
chines. 

THIRTY-D.\Y    COMPOSITE   ASSAYS   AND    RECOVERIES 

Percent  Per  Cent  Per  Cent  Per  Cent 

Sulphide  Oxide  Metallic           Total 

Cu  Cu                 Cu                 Cu 

General  mill  feed 1.283  0  241  0   190              1.714 

General  concentrates 23  890  I    320              I   017  26.227 

General  tailings 0  077  0  076  0  101             0  254 

Sulphide          Oxide  Metallic  Total 

Cu                 Cu                 Cu  Cu 

Per  cent  apparent  recovery...  .   94.302           72.647  52  007  86  013 
In  formula  used  to  calculate  apparent  extraction: 

„  /  .      .      .•  C(F  — DlOO 

Per  cent  apparent  extraction    =  =— 

r  (C  —  i  ) 

where   C  =  Concentrates  assay. 

P"  =  Feed  assay. 

T  =  Tailing  assay. 

In  connection  with  the  jigging  practice  as  developed 
here,  I  think  it  the  most  simple  and  practicable  method 
of  recovering  the  relatively  coarse  free  sulphides,  oxides, 
and  metallics,  as  it  does  not  require  any  elevating  or 
conveying  equipment,  other  than  that  commonly  used 
in  closed-circuit  ball-mill  grinding,  and  is  the  only  in- 
stallation of  its  kind  now  in  use.  Approximately  30 
per  cent  of  the  total  copper  content  of  the  ores  is  re- 
covered, in  the  jigging  operations,  as  mixed  sulphide, 
oxide,  and  metallic  copper,  averaging  42  per  cent  copper 
and  17  per  cent  "insolubles,"  at  practically  no  additional 
operating  cost,  when  the  saving  in  cost  of  filtering,  and 
freight  on  moisture,  is  considered.  This  material  is 
also  a  much  more  desirable  smelter  product.  I  also 
believe  that  dependability  upon  flotation  alone,  for  the 
recovery  of  various  minerals,  is  a  mistake,  and  that  the 
installation  of  some  simple  type  of  gravity  concentrator 
ahead  of  flotation  is  a  decided  benefit,  as  in  most  ores 
sufllicient  free  minerals  exist  in  the  coarser  sizes  to  make 


the  operation  of  such  machines  profitable  from  the 
standpoint  of  improvement  in  total  recovery,  and  also, 
in  most  ores,  certain  portions  of  the  sulphides  are  at 
times  po  altered  or  changed  that  their  recovery  by  flota- 
tion alone  is  exceedingly  diflicult. 


The  Passing  of  a  Pioneer 

By  Henry  Boursin 

Late  British  Columbia  papers  record  the  death  at 
Vancouver  of  John  Pinkei'ton,  who  was  actively  engaged 
in  mining  in  Cariboo  district  from  1862  until  1917.  Mr. 
Pinkerton  was  probably  the  last  member  of  the  party, 
consisting  of  167  men  and  one  woman,  which  traveled 
overland  from  eastern  Ontario  to  the  Cariboo  mines 
from  May  to  September,  1862.  When  he  told  me,  many 
years  ago,  about  that  memorable  journey  I  was  most 
surprised  by  his  incidental  mention  of  an  unimportant 
detail.  He  went  virtually  the  entire  distance  barefoot. 
The  explanation  was  simple  and  delightful;  here  it  is: 
"I  was  used  to  goin'  barefoot  every  summer,  anyway, 
and  had  tough  feet.     It  wasn't  because  I  didn't  have 

boots.     I   had  boots — good   boots — but,   by ,   I   was 

going  to  a  countrj^  that  T  didn't  know  anything  about, 

and,   by ,   I   didn't  know  but  what   I   might   need 

them  boots."  Cuss  words,  innocent  and  unconscious  as 
any  I  ever  heard.  The  party  crossed  the  Rocky  Moun- 
tains at  Yellowhead  Pass,  and  at  Tete  Jaune  Cache  made 
rafts  and  boats  to  descend  the  Fraser  River,  430  miles 
to  Quesnel.  In  running  Giscome  Rapids  one  of  their 
craft  was  wrecked,  and  one  man  was  so  chilled  in 
the  icy  water  that  he  died  of  pneumonia.  The  dying 
man  had  a  notion  that  he  wanted  to  die  with  boots 
on,  so  Jack  gave  his  hoarded  boots  to  be  buried  in 
the  Hudson's  Bay  Co.  graveyard  at  Fort  George. 

On  arriving  at  Quesnel,  sixty  miles  from  Barker- 
ville,  the  destination  of  the  expedition,  its  members 
learned  that  most  of  the  men  then  at  Barkerville  could 
not  winter  there,  because  of  food  scarcity.  Con- 
sequently, Pinkerton  was  the  only  one  of  the  overland 
party  to  risk  the  coming  winter  at  Barkerville;  also, 
consequently,  he  lived  and  worked  hard  for  more  than 
six  weeks  that  winter  on  "bean  straights,"  i.e.  without 
bacon   or  fats  of  any  kind. 

In  the  summer  of  1863  he  worked  on  the  windlass  at 
the  Diller  claim,  Williams  Creek,  when  three  men  work- 
ing underground  drifted  out  in  one  shift  a  set  of 
gravel  which  yielded  104  lb.  10  oz.  of  gold. 

Pinkerton  was  born  at  Westport,  Ontario,  in  1839; 
married  Margaret  Blair  in  1875,  who  left  three  children 
when  she  died  in  1879.  His  son,  George,  was  drowned 
at  Bear  River  Canyon,  in  1907,  and  his  surviving  child- 
ren are  Mrs.  D.  H.  Elliott,  of  Vancouver,  and  Mrs.  P. 
Carson,  of  Rossland,  B.  C. 

Mr.  Pinkerton  owned  and  mined  ground  on  Williams, 
Jack  o'  Clubs,  Lowhee,  and  Sugar  creeks.  He  was 
resourceful  and  enterprising;  successful  and  freehanded, 
and,  until  his  breakdown  a  few  months  ago,  a  keen 
judge  of  mines  and  men. 

Jack  Pinkerton  will  be  long  remembered  for  his  many 
admirable  qualities,  and  his  name  is  ineffaceable  in 
the  history  of  British  Columbia  mining. 


Barium  Aluminate  Has  Been  Used  Occasionally  for  soft- 
ening water.  In  common  with  caustic  lime  it  removes 
temporary  hardness  without  adding  more  soluble  salts  to 
the  water,  but  leaves  no  residual  hardness.  Barium  salts 
are,  however,  open  to  the  objection  of  being  poisonous. 
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Prominent  Men  of  the  Mining  Industry 

Victor  Rakowsky 

By  p.  R.  Coldren 

^Vritten  exclusively  for  Engineeritig  and  Mining  Journal 


TWO  definite  accomplishments  are  to  be  credited 
to  Victor  Rakowsky,  of  Joplin,  Mo.:  The  devel- 
opment of  Butte  &  Superior's  mine  at  Butte. 
Mont.,  as  a  zinc-producing  property,  and  of  the  Okla- 
homa-Kansas section  of  the  Joplin-Miami  district  into 
the  greatest  zinc  field 
in  the  world.  The  initial 
report  upon  which  the 
Butte  &  Superior  prop- 
erties were  purchased 
was  made  by  Rakowsky, 
who  at  the  time  was 
working  for  the  Butte 
&  Superior  Copper  Co. 
as  consulting  engineer, 
the  development  plans 
being  in  his  hands. 
Shaft  sinking  and  work 
on  the  1,200-ft.  level 
showed  that  the  vein 
system  carried  a  high 
zinc  content.  This  was 
the  first  important  zinc 
strike  at  depth  in  the 
Butte  district.  Prac- 
tically all  known  proc- 
esses of  concentration 
used  in  this  country 
were  tried  out  by 
Rakowsky.  Plans  for 
shipment  of  the  ore  to 
Australia  for  flotation 
treatment  were  under 
consideration  by  him 
when  the  Butte  & 
Superior  company,  was 
refinanced  and  he  sev- 
ered his  connection  with 
it  to  open  an  oflice  as 
mining  engineer  in  Du- 
luth,  Minn.  This  was  in 
1909.  '  Since  then  Butte  &  Superior's  success  as  a  pro- 
ducer of  zinc  is  a  matter  of  common  knowledge. 

In  his  new  pursuit,  Rakowsky  first  examined  the  Com- 
merce field  of  the  Joplin-Miami  district  in  1909.  The 
first  surveys  made  in  the  underground  workings  sug- 
gested to  him  the  probability  of  a  continuation  of  min- 
eralization within  the  brecciated  flint  beds  in  the  Missis- 
sippi formation.  Returning  to  Miami  in  1912,  he  began 
a  map  and  geological  survey  of  the  then  proven  part  of 
the  district  and  soon  afterward  removed  his  offices  to 
this  field.  The  survey  was  completed  in  1912,  by  which 
time  he  had  secured  an  option  to  develop  3,500  acres  of 
leased  ground  on  apparent  extensions  of  the  then  proven 
part  of  the  di.strict.  The  development  of  this  acreage 
was  undertaken  by  the  late  0.  S.  Picher,  president  of 
the  Eagle-l'icher  Lead  Co.,  with  Rakowsky  in  charge. 
The  ground  was  drilled,  and  sufficient  ore  developed  by 
the  spring  of  1915  to  warrant  construction  of  concentrat- 
ing units  of  a  total  daily  capacity  of  2,500  tons  by  the 
Picher    company.      Rakowsky    severed    his    connection 


with  the  Picher  company  in  1915  to  begin  development 
of  new  ground  outside  of  the  then  proven  field.  He 
secured  leases  on  5.000  acres  in  Kansas,  which  ground 
he  partly  developed  himself.  These  leases  were  taken 
over  by  the  Butte  &  Superior  Co.  and  associates,  who 

-later  sold  their  equity  to 


■'the  American  Metal  Co., 
Rakowsky  retaining  an 
interest.  Rakowsky 
then  secured  lea-ses  on 
20,000  acres  on  the  edge 
of  the  mineralization 
belt,  which  at  present  he 
is  developing  personally. 
Since  1915,  the  Bilharz 
properties,  in  which  he 
has  been  interested,  have 
been  continuous  pro- 
ducers, have  large  re- 
serves blocked  out,  and 
are  producing  at  the 
rate  of  20.000  tons  per 
year.  In  addition, 
Rakowsky  has  become 
the  largest  individual 
holder  of  lands  and 
leases  in  the  district, 
and  feels  that  develop- 
ment of  this  field  has 
only  been  fairly  started. 
During  the  war  period  it 
was  suggested  by  Pope 
Veatman,  head  of  the 
non-ferrous  division  of 
the  War  Industries 
Board,  that  better  co-op- 
eration and  co-ordination 
were  necessary  in  the 
zinc  industry  if  that  in- 
dustry was  to  play  the 
part  that  it  should  in 
war  work.  As  a  result,  a  meeting  was  called  by  Rakow- 
sky of  several  of  the  largest  operators  of  the  district, 
and  it  was  decided  to  form  the  American  Zinc  Insti- 
tute. An  active  interest  was  also  taken  by  Rakow- 
sky in  organizing  the  Oklahoma-Kansas-Missouri  branch 
of  the  American  Mining  Congress,  of  which  he  was  the 
first  governor. 

Mr.  Rakowsky  is  still  under  forty,  as  he  was 
born  in  Duluth,  Minn.,  on  Feb.  7,  1883.  His  father, 
John  G.  Rakowsky,  was  one  of  the  pioneers  of  the 
Duluth  country,  and  if  his  financial  means  had  been 
as  large  as  his  vision  of  what  that  country  was  to 
become,  his  son  might  never  have  dipped  into  the  zinc 
game  at  all.  He  was  of  Polish  descent,  and  fought 
through  the  Civil  War  in  the  52nd  Ohio.  Rakowsky 
junior  has  a  wife  and  three  children,  and  has  a  delight- 
ful  home    in   Joplin. 

Needless  to  say,  Victor  Rakowsky  is  one  of  the  lead- 
ing citizens  of  the  Joplin-Miami  field,  and  a  factor  of 
importance  in  the  world's  zinc  industry. 
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By  The  Way 


And  the  Expert  Turned  It  Down 

The  optimism  of  the  former  consulting  engineer  of 
the  Tonopah  Divide  mine,  whose  estimate  of  ore  indi- 
cated last  year  was  900  per  cent  greater  than  that  of 
the  present  engineer  this  year,  was  doubtless  a  reaction 
to  get  away  from  the  saw  expressed  in  our  headline.  It 
recalls  the  story  of  Jim  Butler,  the  discoverer  of 
Tonopah,  whose  first  location  on  the  Mizpah  vein  was 
very  rich  at  the  surface.  He  was  sinking  his  first 
hole  and  got  about  knee-deep  when  the  Johnny-on-the- 
spot  engineer  from  Salt  Lake  City  came  up  the  hill  to 
buy  the  property.  After  he  had  "experted"  the  hill 
in  the  swift  and  infallible  style  granted  by  Providence 
to  a  favored  few,  he  came  back  to  Jim,  who  was  stil! 
sinking  his  hole,  picking  at  the  loose  quartz.  "Well," 
said  Jim,  "how  'bout  it?"  "Looks  good  at  the  surface," 
said  the  expert  kindly,  "but  she  don't  go  down."  "Well," 
reflected  Jim,  spitting  on  his  hands,  "I  ain't  no  expert, 
but  I'm  damsure  she  don't  go  up!" 

The  Divide  orebody  did  not  crop  at  the  surface,  so 
that  it  was  quite  certain  that  it  did  not  go  up;  and  it 
may  have  been  pardonable  to  assume  that  in  this  case, 
also,  it  would  go  down.  But  up  to  date  it  seems  to  have 
been  going  round  and  round. 

Zinc  for  Health  • 

"If  your  body  contains  much  zinc  your  digestion  is 
good;  otherwise  you  are  a  hopeless  dyspeptic,"  stated 
a  recent  dispatch  from  Paris.  "Professor  De  Lezenne 
reports  this  to  be  the  conclusion  of  years  of  study  of 
snake  poisonings.  He  says  food  is  digested  more  or 
less  quickly  and  thoroughly  according  to  the  quantity  of 
zinc  in  the  human  body." 

Sold 

Congressman  Carl  Hayden,  of  Arizona,  has  a  pet 
story  concerning  an  execution  sale  of  a  mine  near 
Wickenburg,  Ariz.,  that  he  made  while  sheriff  of 
Maricopa  County.  By  chance,  this  took  place  a  day 
before  the  stockholders  of  the  property  visited  the  spot 
on  a  "special  excursion."  Not  knowing  the  ground  was 
no  longer  theirs,  they  held  an  enthusiastic  meeting  on 
the  outcrop  of  the  vein  and  voted  a  large  sum  to  the 
promoter  for  the  needs  of  his  work. 

Tonopah's  Copper  Production 

According  to  the  New  York  Journal  of  Commerce,  the 
production  of  copper  at  Tonopah  and  Divide  is  about 
normal.  We  believe  the  statement  is  correct,  as  the 
normal  output  is  zero. 

Bulkeley  WeUs'  Double 

People  who  are  bothered  by  having  "doubles"  will 
sympathize  with  Bulkeley  Wells,  president  of  the  Amer- 
ican Mining  Congress,  who  has  not  only  one  but  three. 
During  a  recent  trip  to  Joplin,  Mr.  Wells  was  taken  for 
Douglas  Fairbanks  and  admitted  that  this  had  hap- 
pened a  number  of  times  before.  He  asserted  that 
although  there  might  be  some  slight  resemblance  apart, 
side  by  side  there  was  no  similarity  between  his  fea- 
tures and  those  of  the  movie  star.  He  said,  however, 
that  he  had  a  better  "double"  in  the  person  of  Charles 
Perkins,    president    of    the    Burlington    railroad.      The 


resemblance  in  this  case  is  sufficient  to  secure  for  Wells 
numerous  extra  accommodations  when  riding  on  the 
Burlington  lines.  His  third  double  is  Tom  Chalmers,  of 
the  Allis-Chalmers  Motor  Car  Co. 

The  Gold  Problem 

The  inflation  of  our  currency  due  to  insufficiently 
metal-secured  paper  issues  is  illustrated  in  the  ac- 
companying cartoon  from  the  New  York  Tribune.  We 
suggest  the  gold  cure,  which  would  expand  the  horse. 


topi/rty/tf,  1920t  A'ew  York  Tnbune,  Inc. 
HORSEBACK   RIDING  IS  GREAT  FOR  REDUCING,  BUT  IT'S 
KINDA  TOUGH  ON  THE  HORSE 

and  at  the  same  time  shrink  the  rider;  and  an  additional 
injection  of  silver  on  a  sound  basis  would  help  bring 
horse  and  rider  to  the  same  status. 

The  Gold  Miner's  Plight  in  Alaska 

"The  condition  of  the  average  gold  miner  in  Alaska  is 
truly  pitiable,"  writes  J.  G.  Rivers  from  Iditarod.  "Year 
after  year  he  toils  during  the  heat  of  summer  and  the 
extreme  cold  of  winter  to  take  out  his  meager  grub 
stake,  a  hundred  or  two  hundred  ounces  of  dust,  and 
each  year  he  gets  less  and  less  for  his  work.  He  comes 
to  town  for  his  winter's  outfit  for  himself  and  his  faith- 
ful dogs.  In  1914,  with  the  same  poke,  he  would  have 
headed  for  home  with  a  full  sled  load  of  the  neces- 
sities, some  of  the  luxuries  and  a  few  trinkets  for  the 
children  and  with  a  few  bones  in  his  pocket  in  case  of 
accident  or  sickness.  Now  he  cannot  afford  to  keep  a 
dog  team,  with  dried  fish  at  anywhere  from  25  to  50c. 
per  pound,  but  he  does  not  mind  that  so  much  because 
the  dogs  are  unnecessary.  With  prices  as  they  are,  he 
can  put  his  whole  winter  outfit  on  his  back  and  walk 
home.  Little  wonder  that  prospecting  has  almost 
entirely  ceased.  Most  of  our  prospectors  have  little 
hope  of  discovering  another  Cleary  Creek,  Flat  Creek, 
Bonanza  Creek,  or  Eldorado  Creek.  Anything  less  under 
present  conditions  would  mean  slow  death  by  starvation, 
so  what's  the  use?" 
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Consultation 


The  McFadden  Bill  and  the  Philippines 

"Will  you  ad\'ise  me  whether  the  gold  industry  of  the 
Philippines  would  benefit  from  the  McFadden  bill,  in  case  it 
or  some  modification  should  become  a  law,  in  the  same  man- 
ner as  would  the  gold-mining  industry  in  the  States?" 

Until  the  Philippines  have  been  granted  their  inde- 
pendence, they  would,  in  our  opinion,  share  in  the  opera- 
tions of  the  McFadden  bill,  if  it  were  enacted,  equally 
with  any  part  of  the  United  States.  The  McFadden 
hill  states  that  "to  the  producer  of  new  gold  in  the 
United  States  or  its  possessions  a  premium  of  $10  per 
fine  ounce"  shall  be  paid  by  the  Treasurer  of  the  United 
States. 

The  bill  states  further: 

"That  every  person  or  corporation  so  producing  newly 
mined  gold  from  any  mines  within  the  United  States  or 
its  possessions  on  and  after  May  1,  1920,  and  who  shall 
deliver  the  same  to  the  U.  S.  Mint  or  its  authorized 
agencies,  as  herein  provided,  shall  be  paid  therefore  the 
sum,  amount,  or  consideration  as  now  provided  by  exist- 
ing law,  and,  in  addition  thereto,  shall  be  entitled  to 
receive  on  the  certificate  issued  by  the  Director  of  the 
Mint,  as  herein  provided,  the  additional  sum  of  $10 
for  every  ounce  of  fine  gold  so  mined  and  delivered  to 
the  U.  S.  Mint  or  its  authorized  agencies:  Provided, 
that  no  gold  bullion  in  any  form  whatever  shall  be  issued 
or  delivered  to  such  gold  producers  in  payment  of,  or 
in  exchange  for,  any  newly  mined  gold  so  delivered  as 
herein  provided:  Provided  further,  that  the  Director 
of  the  Mint  may  turn  any  such  gold  so  produced  and 
delivered  and  deliver  to  any  such  producer  the  coin 
minted  therefrom,  or  the  Director  may  deliver  to  any 
such  producer  coin  in  exchange  for  such  newly  mined 
gold,  as  is  now  authorized  under  existing  laws." 


ing  statistics  and  technology,'  later  as  the  'division  of  min- 
ing and  mineral  resources,'  and  in  more  recent  years  as  the 
'division  of  mineral  resources.'  The  first  geologist  in 
charge  of  the  division  was  Albert  Williams,  Jr.,  and  he  had 
among  his  associates  Charles  G.  Yale,  in  charge  of  the 
Pacific  division  and  then  editor  of  the  .Mining  and  Scientific 
P)-ess,  of  San  Francisco.  Mr.  Yale  is  still  in  charge  of  the 
San  Francisco  office  of  the  Survey  and  probably  is 
acquainted  with  more  mining  men  on  the  Pacific  Coast  than 
any  other  man. 

"Among  other  a.ssociates  was  David  T.  Day,  who  suc- 
ceeded Mr.  Williams  in  charge  of  the  work  in  1886  and 
remained  as  geologist  in  charge  until  1907,  when  he  was 
succeeded  by  one  of  the  division  staff,  Edward  W.  Parker, 
who  remained  statistician  in  charge  until  his  resignation 
from  the  Survey  in  1915.  Mr.  Parker  was  in  turn  succeeded 
by  his  principal  associate,  H.  D.  McCaskey,  who  relieved 
him  early  in  1915  and  continued  as  geologist  in  charge  of 
the  division  until  Jan.  3,  1919,  when  he  was  relieved  by 
Edson  S.  Bastin,  the  present  geologist  in  charge. 

"During  the  thirty-seven  years  covered  by  this  work, 
from  late  in  1882  to  the  end  of  1919,  the  Survey  has  had 
only  three  d'rectors — J.  W.  Powell,  Charles  D.  Walcott,  and 
George  Otis  Smith;  and  the  division  has  had  only  five  chiefs 
• — Williams,  Day,  Parker,  McCaskey,  and  Bastin.  This  long- 
continued  service  has  made  for  continuity  of  effort  and  for 
the  maintenance  of  worthy  tradition  and  of  esprit  de  corps, 
and  as  each  administrative  chief  has  been  succeeded  by  a 
former  associate,  the  whole  work  has  been  marked  by  con- 
tinuous and  consistent  growth." 


Mineral  Resources  of  the  United  States 

"When  was  the  division  of  the  U.  S.  Geological  Survey 
known  as  'Mineral  Resources  of  the  United  States'  estab- 
lished, and  who  were  the  men  in  charge?" 

Clarence  King  was  the  first  Director  of  the  U.  S. 
Geological  Survey.  Under  his  direction  a  number  of 
volumes  called  "Mineral  Resources"  were  published  at 
different  times.  The  information  contained  therein  was 
of  a  miscellaneous  nature  but  practically  all  pertaining 
to  the  fast-developing  mining  industry  of  the  Western 
states.  Out  of  these  preliminary  reports  the  idea  of  an 
annual  statistical  review  of  the  mining  industry  took 
root.  A  brief  history  is  included  in  the  following  para- 
graph taken  from  page  la,  of  the  1918  volume  of  the 
"Mineral  Resources  of  the  United  States": 

"The  first  annual  report  of  the  U.  S.  Geological  Survey 
on  the  country's  mineral  resources  was  that  for  the  year 
1882.  It  was  specifically  authorized  by  an  act  passed  at 
the  first  session  of  the  Forty-seventh  Congress,  and  it  was 
compiled  under  instructions  issued  Aug.  5,  1882,  by  Major 
J.  W.  Powell,  who  had  succeeded  Clarence  King  as  Director 
of  the  Geological  Survey.  Since  then  a  systematic  annual 
canvass  of  the  mines,  quarries,  and  oil  and  gas  wells  of  the 
country  has  been  made  by  a  regularly  organized  division  of 
the  Survey,  for  many  years  known  as  the  'division  of  min- 


Employees  and  Payroll  of  the 
U.  S.  Steel  Corporation 

"What  is  the  number  of  employees,  distribution,  and  the 
payroll  of  the  U.  S.  Steel  Corporation?" 

The  following  figures  are  given  in  the  eighteenth 
annual  report  of  the  U.  S.  Steel  Corporation  for  1919: 

Employes  of  Number,  1919 

Manufacturing  properties 188.550 

Coal  and  coke  properties 24.595 

Iron-ore  properties     12.425 

Transportation  properties 23, 1 32 

Miscellaneous  properties 3,404 

Total 252.106 

The  total  salaries  and  wages  paid  was  $479,548,040, 
or  an  average  of  $1,902  per  individual  per  annum. 

The  annual  report  states  that  no  general  increase  in 
wage  rates  and  salaries  was  made  during  1919,  but  that 
on  Feb.  1,  1920,  an  increase  was  made  of  about  10  per 
cent  in  the  common-labor  rates,  the  rates  for  other 
classes  of  employees  being  also  advanced.  This  advance 
in  wage  will  entail  an  increase  in  the  annual  payroll  of 
$45,000,000.  The  wage  rate  for  common  labor  on  Feb. 
1,  1920,  was  144  per  cent  above  the  rate  in  effect  in 
January,  1915,  and  a  general  average  increase  in  the 
earnings  per  day  per  employee,  for  all  employees,  includ- 
ing the  administrative  force,  was  130  per  cent  in  com- 
parison with  former  earnings. 


"Please  advise  ine  regarding  the  difference  in  price  be- 
tween brass  and  Prime  Western  grade  of  zinc." 

The  price  of  brass  special  is  about  ic.  higher  than  the 
price  of  Prime  Western  grade  of  zinc. 


May  15,  1920 


Engineering    and    Mining    Journal 


1121 


The  Petroleum  Industry 


Decline  and  Production  of  the  Ranger  Field* 

A  Critical   Report  Embracing  a  Large  Number  of  Specific  Properties  and  Giving    Dates  of 

Production  and  Decline  Curves  for  Them  —  Graphic 
Presentation  of  Such   Curves 


By  E.  a.  Stephenson  and  H.  R.  Bennett 


THE  discovery  of  oil  in  Stephens  and  Eastland 
counties,  Tex.,  in  1917,  was  heralded  as  a  great 
boon  to  the  oil  industry,  in  that  it  appeared  to 
offer  some  prospect  of  postponing  for  several  years  the 
inevitable  decrease  in  the  total  yearly  production  of 
petroleum  in  the  United  States.  The  possible  produc- 
tive area  appeared  to  be  great,  the  drilling  depths  not 
prohibitive,  the  grade  of  oil  high,  and  the  initial  pro- 
duction of  the  first  wells  was  such  as  to  warrant  the 
belief  that  a  large  amount  of  oil  would  ultimately  be 
obtained  from  each  well. 

In  the  case  of  the  Ranger  field — and  the  term  is 
here  used  to  include  about  eighty  square  miles  close  to 
Ranger  and  extending  west  and  northwest  to  a  point 
about  seven  miles  north  of  Eastland — the  history  of 
the  wells  has  been  unique.  Wells  which  had  attractive 
initial  productions  have  declined  at  an  unusual  rate, 
and  many  have  been  abandoned  after  producing  only  a 
few  months,  and  most  of  them  have  become  unpro- 
ductive within  less  than  a  year.  Operators  who  had 
invested  most  heavily  in  the  field  had  great  cause  for 
alarm,  because  their  original  investment  had  been 
made  with  the  expectation  that  Ranger  would  not  be 
greatly  different  from  other  oil  fields  in  the  United 
States  and  elsewhere,  and  that  after  the  flush  produc- 
tion had  passed,  the  wells  would  reach  a  settled  con- 
dition with  a  much  less  rapid  rate  of  decline,  and  would 
continue  to  produce  commercial  quantities  of  oil  for 
many  years. 

As  soon  as  the  study  was  begun  it  became  apparent 
that  practically  only  wells  which  flow  could  be  con- 
sidered, as  almost  no  data  are  available  on  pumping 
wells  in  Eastland  County.  The  small  amount  of  data 
which  has  been  secured  suggests  no  great  recovery  or 
lengthening  of  the  life  of  the  wells  in  the  Ranger  field 
proper  by  present  methods  of  pumping. 

Production  Decline  of  Wells 

The  decline  of  five  representative  Ranger  wells  is 
shown  in  Fig.  1.  The  curves  indicate  a  surprisingly 
rapid  rate  of  decline,  which  is  further  indicated  in 
the  table,  giving  the  percentage  of  oil  produced  dur- 
ing successive  months  by  certain  wells.  The  famous 
Perkins  Well  No.  1,  which  had  an  initial  production  of 
approximately  7,000  bbl.  per  day,  beginning  about  the 
first  of  June,  fell  off  in  sixty  days  to  2,300  bbl.  per  day 
and  in  ninety  days  to  550  bbl.  per  day. 


In  five  months  from  the  date  of  its  completion  it  was 
practically  dead.  The  Emma  Terrell  No.  1,  with  an 
initial  production  of  9,000  bbl.  per  day,  dropped  in 
five  months  to  630  bbl.  per  day,  and  in  eight  months 
was  without  appreciable  production.  These  declines 
are  by  no  means  unusual,  and  do  not  represent  excep- 
tional wells,  but  the  life  of  Ranger  wells  is  so  short 


•A  paper  read  at  the  Fifth  Annual  Meeting  of  the  American 
Association  of  Petroleum  Geologists,  Dallas,  Tex..  March  19,  1920, 
and  published  by  permission  of  the  American  Association  of 
Petroleum  Geologists. 


BCD  E 

10       n        12       13       M 


FIG.   1.     TTPICAX,  DECLINE  CURVES  FOR  INDIVIDUAL. 
WELLS  IN  THE  RANGER  FIELD 

that  one  which  produces  a  year  is  considered  long-lived. 
The  Colony  School  Lot  No.  1,  Perkins  No.  1,  and  the 
W.  E.  Rock  No.  2  produced  practically  all  of  their 
total  oil  during  the  first  three  months,  as  follows: 

.Average  Per  Cent  per  Month  for  the  Three  Welle 

First  month 43 ,  I  1 

Second  month .' 31   4  J  93.7 

Third  month ■ 19.2  I 

Fourth  month ,  4  41  6  2. 

Later  period 1    8  J 
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These  three  wells  fall  into  a  group  of  those  which 
are  typical  of  closelj'  drilled  territory  and  wells  whose 
flush  production  is  soon  cut  down  by  the  completion  of 
offsets. 

The  Emma  Terrell  No.  1  and  the  C.  J.  Keaghey  B-1 
are  good  examples  of  wells  producing  for  about  six 
months,  even  though  some  offset  wells  were  drilled 
relatively  close.  The  production  of  these  two  wells 
averages  as  follows: 


PUOPERTY  I  (FIG.  3) 


Average  Per  Cent  per  Muntti  for  the  Two  Wells 


Firet  month  ,  . 
Second  month. 
Third  month... 

Fourth  month. 
Fiftli  month. .  . 
Sixth  month. . . 


Later  period. 


35  00) 
25  00  ; 
17   I    J 

10.3 
6.3 
3.6 


77.1  1 


20.2 


97.3 


The  Ida  Slayden  No.  1,  T.  W.  Connellee  No.  1,  Mer- 
riman  Church  Lot  No.  1,  B.  A.  Danley  No.  1,  and  S. 
V.  Davis  No.  1  are  good  examples  of  wells  which  were 
the  first  ones  drilled  in  their  respective  localities  and 


Avf 

Bbl 

Production, 

Total 

No. 

per 

Well 

Year 

Month 

Hbl. 

to  Date 

Wells 

per 

Day 

1919 

Aug. 

18.000 

711,088 

12 

100 

Aug. 

16,688 

727,776 

87 

Sept. 

14,400 

742,176 

80 

fept. 

11.085 

753,261 

63 

Oct. 

7,950 

761,211 

44 

Oct. 

7,680 

768,891 

4U 

Nov. 

4,200 

773,091 

23 

Nov. 

4,500 

777,591 

25 

Dec. 

7,500 

785,091 

42 

Dec. 

6,080 

791.171 

32 

Estimated  futtire  production  about  25,000  bbl. 

tion  have  been  made  in  several  instances.  Serial  num- 
bers have  been  substituted  for  the  names  of  the  leases 
and  the  operating  companies. 

Property  I,  Fig.  3,  75  Acres — The  lease  designated 
Property  I  has  been  one  of  the  most  profitable  in  the 
entire  field,  and  is  a  striking  example  of  a  successful 
drilling  program.  The  first  well  was  completed  in 
November,  1918,  as  an  1,800-bbl.  well,  over  a  month 
before  the  first  offset,  and  nearly  every  other  well  on 
the  lease  was  completed  in  advance  of  its  correspond- 


PERCENTAGE  OF  TOTAL  OIL  PRODUCED  BY  RANGER  WELLS  DURING  SUCCESSIVE  MONTHS 


Name  of  Well  1  Mo.  2  Mo.  3  Mo.  4  Mo. 

Colony  School  Lot 33.0  35,0  20.0  70 

T.  W.  Connellee  No.  1 23.0  16.8  14.9  11.2 

B.  A.  Danley  No.  I 27.0  16.7  13.3  10  9 

.S.  V.  Davis  No.  1 .'..  17.4  16.3  14  5  13.3 

B.  P.  Davenport  No.  1 12.9  12.4  12   9  12  4 

T.  W.  Duncan  No.  1 11.0  10  0  110  11    0 

T.  W.  Duncan  No.  2    39.2  25.0  14  0  10  7 

C.J.  Keaghey  B1 34  9  24  3  17.5  113 

.Merriman  Church  Lot  No.  1 30  4  196  14.7  11.8 

Eli  Perkim  No.  1 43  8  36  6  16.6  2.7 

W.  E.  Rook  No.  2.. 54   1  28  8  12.7  3.8 

Ida  Slayden  No.  1 21   9  15  2  16.4  11.9 

Emma  TerreU  No.  1 35    1  25   8  16  6  9,4 


5  Mo.      6  Mo.       7  Mo.       8  Mo.    9  Mo.    lOMo.  lIMo.    12  Mo.   13  Mo.  14  Mo. 


8.0 
7.0 
8.1 
9.9 
11.0 

'3^8 
5.9 


10.0 
3.3 


5.2 

1.9 


3.2 
4.  1 
5.7 
8  0 


4.0 
1.2 


2.5 
3.0 
4  3 
6.0 


2.1 
2.2 
3.3 
4.5 


0.5 


2.9 
0.2 


0  9 
1.  1 
1.9 


1.4 


0.3 
0.4 


0.2 


were  not  soon  affected  by  a  great  many  offsets.  Some 
of  these  wells  had  no  offsets  completed  until  they  had 
been  producing  for  about  six  months.  The  average 
production  in  terms  of  percentage  is  as  follows: 


ing  offset,  the  only  exception  being  an  offset  at  the  north- 
west corner,  which  was  completed  about  a  month  before 
No.  3  of  Property  I.  Further,  the  initial  production 
of  each  well,  with  the  exception  of  the  one  just  noted. 


.\verage  Per  Cent  per  Month  for  Five  Wells 


First  month. . . 
Second  month.. 
Third  month. . . 

Fourth  month. 
Fifth  month. .  . 
Sixth  month. . . 


.'seventh  month. 
Eighth  month. . . 
Ninth  month.  .  . 


Tenth  month. .  .  . 
Eleventh  month. 
Twelfth  month. . 


23  71 
16.7  \ 
14.6) 

11.71 
9.7 
7.0 


5.1 
3.8 
2.8 


2.0 
1.4 
1.0 


55.0 


28.4 


11.7 


4.4 


95.1 


Discussion  of  Individual  Properties 

Lacking  data  for  more  individual  wells'  a  series  of 
appraisal  curves,  after  Beal,  has  been  prepared,  show- 
ing the  total  production  for  the  more  important  leases 
in  the  Ranger  field,  and  estimates  of  the  future  produc- 

PROPERTY  I  (FIG.  3) 


Av.   Bbl. 

Production, 

Total 

No. 

per  WeU 

Year 

Month 

Bbl. 

to  Date 

Wells 

per   Day 

191 

Jan. 

39,000 

39.000 

2 

1,300 

Jan. 

64,000 

103,000 

3 

1,333 

Feb. 

63,300 

166,300 

3 

1,406 

Feb. 

57,850 

224,150 

3 

1,483 

Mar. 

51,990 

276,140 

3 

1,155 

Mar. 

66,598 

342,738 

6 

693 

Apr. 

67,950 

410,688 

7 

647 

H^ay 

53,640 

484,328 

7 

510 

42,400 

506,728 

9 

311 

May 

43.840 

550.568 

9 

304 

June 

40,500 

591,068 

9 

300 

June 

41,100 

632.168 

10 

274 

July 

39,000 

671,168 

10 

200 

July 

39,000 

671,168 

10 

200 

July 

21,920 

693,088 

II 

124 

•The  difflculty  of  obtaining  data  concerning  the  production  of 
individual  wells  during  successive  months  is  well  known,  and  is 
due  to  the  fact  that  the  oil  is  generally  run  by  leases  instead  of 
by  single  wells  after  the  completion  of  the  second  welL 
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FIG.  3.  TOTAL  PRODUCTION  OF  PROPERTY  I 

was  greater  than  that  of  its  offset.  At  that,  the  tract 
has  been  over-drilled,  and  it  is  certain  that  three  wells 
in  the  center  of  the  tract  will  not  pay,  and  should  not 
have  been  drilled.  The  total  yield  per  acre  has  been 
about  12,000  bbl.,  and  the  tract  east  of  Property  I  has 
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yielded  only  1,700  bbl.  per  acre,  and  the  tract  on  the 
west  but  2,100  bbl.  per  acre. 

PROPERTY    II    (FIG.    4> 

Ave.    Bbl. 

Production,  Total  No.  per  Well 

Year  Month  Bbl.  to  "Date  Wells  per  Day 

1918  Dec.  10,500  10,500  1  1,500 

1919  Jan.  30,600  41,100  2  500 
Feb.  11,980  52,080  2  210 
Mar.  7,890  59.970  2  132 
Apr.  2,776  62.746  2  45 
May  9,435  72,141  4  64 
June  16,095  88,236  6  90 
July  11,520  99,756  6  62 
Aug.  10,397  110  152  7  48 
Sept.  4,665  114,818  7  22 
Oct.  3,443  118,261  7  16 
Nov.  6,405  124,666  8  27 
Dec.  2,795  127,461  8  11 

Estimated  future  production  not  over  10,000  bbl. 

Property  II,  Fig.  U,  75  Acres — The  curve  for  Prop- 
erty II  must  be  drawn  in  two  segments,  one  for  wells 
Nos.  1  and  2,  and  the  other,  or  upper  curve,  for  wells 
Nos.  3  to  8.  Wells  Nos.  1  and  2  are  at  the  south  side 
of  the  tract,  and  both  came  in  at  about  1,200  bbl.,  as 
though  they  would  be  good  wells,  but  fell  off  rapidly 
because  they  had  been  preceded  by  an  offset  on  the 
west  side  which  had  been  completed  two  months  earlier 
at  1,800  bbl.  initial,  and  had  already  produced  about 
60,000  bbl.  The  combined  yield  of  Nos.  1  and  2,  Prop- 
erty II,  had  reached  62,000  bbl.  when  No.  4  came  in, 
but  the  continuation  of  the  lower  curve  shows  that 
these  had  already  produced  nearly  all  of  their  total 
oil,  with  only  6,000  bbl.  estimated  future  production, 
or  a  total  of  34,000  bbl.  per  well. 

Wells  Nos.  3  and  4,  at  the  north  end  of  the  tract, 
had  been  preceded  by  4,000-  and  5,000-bbl.  offset  wells 
to  the  north,  and  their  combined  initial  production 
was  less  than  325  bbl.  per  day.  With  a  total  produc- 
tion from  the  lease  up  to  Jan.  1  of  127,461  bbl.,  plus 
an  estimated  future  production  of  10,000  bbl.,  it  is 
impossible  that  the  lease  could  be  profitable.  The  prop- 
erty might  have  been  profitable  if  it  had  been  aban- 
doned the  last  of  April  without  drilling  additional 
wells.    The  yield  per  acre  was  1,700  bbl. 

PROPERTY'    III    (FIG.    5) 

Ave.    Bbl. 
Production,  Total  No.  per  Well. 

Year  Month  Bbl.  to  Date  Wells  per  Day 

1918  Dec.  60.335  60,335                 1  6,033 

1919  Jan.  145,042  205,377  1  4,634 
Feb.  85,232  290,609  I  2,841 
Mar.  58,575  349,184  1  1,952 
Apr.  30,683  379,867  1  1,023 
May  18,717  398,638  I  628 
June  21,894  420,532  2  2  331 
July  10,100  430,632  4  84 
Aug.  6,922  437,554  6  38 
Sept.  11,825  449,379  10  39 
Oct.  7,249  456.628  10  24 
Nov.  6,365  462,993  11  19 
Dec.  4,655  467,648  11.6  13 

Estimated  future  production  about  15,000  bbl. 

Property  III,  Fig.  5,  220  Acres — On  the  Property 
III  lease.  No.  1  well  produced  nearly  400,000  bbl. 
before  the  No.  2  was  completed,  and  about  200,000 
bbl.  before  any  offset  came  in.  The  400,000  bbl.  was 
produced  during  a  period  of  five  months,  but  by  the 
end  of  that  time  the  rate  of  decline  for  the  entire  lease 
was  established,  and,  taking  the  later  wells  as  a  group, 
they  have  not  paid,  though  there  is  a  possibility  that 
certain  ones  have  been  profitable.  The  figures  for  pro- 
duction, converted  into  dollars,  may  be  stated  roughly 
as  follows: 

Barrels 

Production  well  No.  1 422,000 

Royalty 52,750 

Netbarrels 369,250     @  $2.  25  per  bbl.  $832,000 

Costs  of  well 40,000 

Profit •- $792,000 


There  are  in  all  twelve  other  producers  ranging  from 
20  to  1,200  bbl.  initial  production,  and  all  combined 
giving  an  initial  production  of  3,600  bbl.  One  rig  was 
skidded  and  drilled  again,  and  there  are  three  dry  holes, 
making  a  total  of  seventeen  wells,  which  produced  60,- 
000  bbl.    The  profit  estimate  follows: 


Total  oil  from  1 7  wells 
Royalty 


Barrels 

60,000 

7,5C0 


Netbarrels 52,500     (S;  $2.  50  per  bbl $131,250 

Cost  of  17  wells  (gi  $40,000 680,000 


Loss  on  later  wells $548,750 

Profit  on  fiist  well $792,000 

Loss  on  later  wells 548,750 


Net  profit $243,250 

Roughly  stated,  the  operators  lost  $550,000  by  drill- 
ing the  later  wells  on  the  lease.  The  wells  on  the  tracts 
adjoining  this  lease  were  completed  at  an  average  time 
of  21  months  ahead  of  the  Property  III  wells,  and  had 
a  total  initial  production  of  13,650  bbl.,  or  846  bbl.  per 
well  for  sixteen  wells,  as  compared  with  2,980  bbl. 
initial  production  for  the  Property  III  wells,  or  an 
average  of  248  bbl.  per  well  for  twelve  wells.  The  ad- 
vantage which  first  wells  have  is  thus  seen  to  be  tre- 
mendously greater  than  is  noted  in  any  other  field. 
It  is  doubtful  if  any  method  of  pumping  will  ever  ob- 
tain enough  oil  to  pay  back  the  losses  on  this  lease 
due  to  the  tardy  drilling  program  and  the  excessive 
number  of  wells.     The  yield  per  acre  was  2,100  bbl. 

PROPERTY    IV    (FIG.    6) 


Ave.  Bbl. 

Production, 

Total 

No. 

per  Well 

Y'ear 

Month 

Bhl. 

to  Date 

Wells 

per  Day 

1919 

Apr. 

6,675 

6,675 

1 

445 

Apr. 

75,000 

81,675 

1,866 

May 

233,535 

315,210 

1,929 

June 

183,081 

498,291 

1,744 

July 

110,368 

608,659 

675 

Aug. 

88,092 

696,751 

587 

Sept. 

80.734 

777,485 

6 

280 

Oct. 

35,706 

813,191 

6 

192 

Nov. 

34.564 

847,755 

6 

172 

Dec. 

23,359 

871,114 

8 

163 

Property  IV,  Fig.  6,  146  Acres — The  curve  for  Prop- 
erty IV  indicates  a  normal  rate  of  development  and 
completion.  On  an  average,  the  eleven  wells  were 
completed  one  month  ahead  of  their  offsets,  but  the 
largest  two  wells  were  three  to  six  months  ahead  of 
their  offsets,  and  the  bulk  of  the  oil  from  the  tract, 
or  about  700,000  bbl.,  was  produced  by  three  large  wells 
in  the  southwest  corner  of  the  lease.  The  one  dry 
hole  and  the  six  smaller  wells  have  been  a  financial 
loss,  and  more  profit  would  have  been  made  by  drill- 
ing four  or  five  properly  spaced  wells  and  then  aban- 
doning the  property.  The  yield  per  acre  was  about 
6,000  bbl.  The  future  production  is  not  readily  esti7 
mated,  owing  to  the  complexity  of  the  curve  and  the 
uncertainty  as  to  its  extension,  but  it  is  probably  less 
than  75,000  bbl.  and  more  than  50,000  bbl.  In  such 
cases  the  daily  runs  make  it  possible  to  plot  a  more 
satisfactory  and  accurate  curve  for  estimating  future 
production. 

Property  V,  Fig.  7,  160  Acres— Well  No.  1,  on  Prop- 
erty V,  made  3,800  bbl.  initial  production,  and  has  made 
a  total  production  of  421,000  bbl.  Its  three  offsets  had 
a  combined  initial  production  of  only  510  bbl.  The  six 
other  producers  on  the  tract  had  a  total  initial  pro- 
duction of  3,800  bbl.,  and  with  the  estimates  of  future 
production  will  probably  yield  124,000  bbl.,  or  an  aver- 
age of  20,660  bbl.  per  well.  The  offsets  to  these  six 
Wells  on  Property  V  were  completed  at  an  average  time 
of  two  and  three-quarters  months  ahead  of  the  Property 
V  wells,  and  had  a  combined  initial  production  of  9,500 
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bbl.,  or  5,700  bbl.  better  than  the  Property  V  wells, 
dry  hole  was  also  drilled  on  this  lease. 


One 


PROPERTY 

V   (FrG.   7) 

Av.    Bbl 

Production, 

Total 

No 

per  Well 

Year 

Month 

Bbl. 

to  Date 

Wei 

s             per  Day 

1918 

July 

40,512 

40,512 

3.800 

AUR. 

74,326 

114,838 

2,400 

Sept. 

63,529 

178.367 

2,117 

Ort. 

49.544 

227.911 

1.651 

Sov. 

53.046 

280,957 

1.768 

T)ec 

36.062 

317,019 

1.202 

1919 

Jan, 

48.281 

365.300 

5                 1,070 

Feb. 

17,284 

382,584 

300 

Mar. 

46,202 

482,786 

519 

Apr. 

37.806 

466,786 

315 

May 

31,032 

497,624 

258 

June 

23.157 

510,781 

154 

July 

13,280 

524.060 

63 

Aug. 

4.889 

528,949 

23 

Sept, 

1,473 

530,422 

7 

Oct. 

Xo  runs 

Nov. 

No  runs 

Dec. 

437 

530.859 

7 

1 

Approximately  estimated,  the  finahcia)  summary  is 
as  follows: 


Barrels 

Production  well  No.  I 421.000 

Royalty 52.625 


Net  barrels 368,375 

Costs  of  well 


$2  25  per  bbl... $828,688 

40,000 


Net  profit  on  No.  I  well $788,688 

Production  of  six  other  wells  and  one  dry  hole  as 
follows : 

Barrels 

Total  production 124,000 

Royalty 15,500 

Netbarreb 108,500    @$2.25perbb] $244,125 

Cost  of  7  wcUs 280,000 


Loss $35,875 

Net  profit  on  lease $752,813 

It  is  clear  that  some  of  the  six  later  wells  have  made 
little  profit,  and  the  property  could  also  have  been  aban- 
doned with  but  one  well  on  it  and  left  a  handsome  profit. 
It  is  also  doubtful  if  improved  methods  of  recoveiy  will 
ultimately  bring  as  much  profit  as  would  have  been 
secured  if  an  intelligent  drilling  program  had  been 
followed.     The  yield  per  acre  was  3,400  bbl. 

PROPERTY    VI    (FIG.  "81 


Av.      Bbl 

Production, 

Total 

No. 

per  Well 

Year 

Month 

Bbl. 

to  Date 

Wells 

per  Day 

1919 

Jan. 

73.800 

73,800 

4,920 

Jan. 

49,500 

123.300 

3.300 

Feb. 

46.800 

170.000 

3.120 

Feb. 

42,975 

213.075 

2.865 

Mar. 

40,000 

253,075 

2,700 

Mar. 

39.840 

292.915 

2.656 

Apr. 

32,025 

324,940 

2,135 

Apr 

28,560 

353,500 

1,905 

May 

27.480 

380.980 

1.832 

May 

21,600 

402,580 

1,440 

June 

21,600 

424.180 

1.440 

June 

21,000 

445.180 

1,400 

July 

22.500 

467.680 

750 

July 

19.840 

487,520 

450 

Aug. 

30.150 

517,670 

502 

Aug. 

34.692 

552.362 

543 

Sept. 

18.250 

570,612 

304 

Sept. 

24.450 

595,062 

326 

Oct. 

38.352 

633,414 

399 

Oct. 

28.500 

661.914 

271 

Nov. 

30,300 

692,204 

7  • 

289 

Nov. 

23,800 

716,024 

169 

Dec.       1 
Dec.       f 

34.418 

750,482 

11 

f      113 
1       108 

entire  future  production  is  about  150.000  bbl.,  which 
will  make  the  total  production  for  the  entire  lease  about 
900,000  bbl.  Eleven  wells  are  completed  and  ten  more 
drilling,  most  of  which  should  not  be  continued.'  A 
better  method  of  spacing  the  wells,  with  a  satisfactory 
arrangement  in  respect  to  offsets,  would  have  made  it 
possible  for  about  ten  wells  to  obtain  all  of  the  oil  from 
the  property.    The  yield  per  acre  was  3,800  bbl. 


Property  VI,  Fig.  8,  254  Acres — The  first  well  on 
Property  VI,  in  the  northeast  corner  of  the  tract,  was 
completed  with  an  initial  production  of  5,000  bbl.,  and 
had  produced  450,000  bbl.  before  any  other  wells  on  the 
lease  came  in  and  before  any  offset  well  was  completed. 
The  initial  production  of  the  eighteen  other  wells  on 
the  lease  was  7,800  bbl.,  an  average  of  433  bbl.  each. 
The  initial  production  of  the  three  offsets  to  No.  1 
totaled  3,300  bbl.,  or  1.100  bbl.  each;  the  offsets  to  all 
the  other  Property  VI  wells  made  12,000  bbl.  total 
initial,  but  there  are  many  wells  not  yet  completed.   The 


PROPERTY"    VII    (FIG.    9) 


Year 
1919 


Av.  Bbl. 

Production. 

Total 

No. 

per  Weir 

Month 

Bbl. 

to  Date 

Wells 

per  Day- 

June 

94,500 

94,500 

6.30a 

June 

61,755 

156,255 

4,117' 

July 

83.430 

239,685 

5,562 

July 

46.464 

286.149 

2,904 

Aug. 

34,680 

320,829 

2,312 

Aug. 

24.320 

345.149 

1,520 

Sept. 

8.325 

353,474 

555 

Sept. 

12,750 

366.224 

2 

425 

Oct. 

17,175 

383,399 

2 

572 

Oct. 

12,480 

395,879 

2 

415. 

Nov. 

3,945 

399.824 

3 

132- 

Nov. 

5,595 

405,419 

3 

125 

Dec. 

7,560 

412,979 

4 

126 

Estimated  future  production  13,000  bbl 

Property  VII,  Fig.  9,  40  Acres — The  Well  No.  1  on 
Property  VII,  completed  on  June  6,  1919,  as  a  7,000-bbl 
well,  marked  the  further  extension  of  the  Ranger  field. 
Before  any  offset  wells  had  been  brought  in,  this  well 
produced  300,000  bbl.  out  of  a  total  production  of  375,- 
000  bbl.  The  first  offset  was  only  100  ft.  away,  how- 
ever, and  after  it  came  in  the  big  well  on  Property  VII 
declined  rapidly,  a  decline  which  was  augmented  by 
many  other  close-in  wells.  Three  other  wells  on  Prop- 
erty VII  will  not  pay,  and  a  fourth  operation  has  re- 
cently been  abandoned  before  reaching  the  "black  lime." 
The  best  financial  procedure  would  have  been  to  aban- 
don the  property  in  September,  1919. 

After  Well  No.  1  had  produced  about  150,000  bbl, 
the  tract,  forty  acres,  was  sold  for  a  reported  considera- 
tion of  $1,000,000.  As  the  production  after  the  transfer 
cannot  run  over  275,000  bbl.,  equivalent  to  about  $600,- 
000,  from  which  must  be  subtracted  the  cost  of  four 
additional  wells,  it  is  difficult  to  understand  how  the 
purchasers  can  overcome  the  certain  loss  of  more  than 
$500,000,  unless  thev  can  sell  out  to  a  bu.yer  as  unfa- 
miliar with  the  rate  of  decline  at  Ranger  as  they  were 
at  the  time  the  transaction  was  made.  The  yield  was- 
about  10,000  bbl. 


PROPERTY'    VIII    (FIG.    10) 


Year 
1919 


Av.  Bbl. 

Production, 

Total 

No. 

per  Well 

llonth 

Bbl. 

to  Date 

Wells 

per  Day- 

Feb. 

18,900 

18.900 

1,260 

Mar. 

46.956 

65,856 

1,516 

Apr. 

50,040 

119,896 

1,668 

May 

52,600 

172,498 

1,700 

June 

44,415 

216,911 

1,480 

July 

29.636 

246,547 

956 

Aug. 

11,980 

257,527 

2 

193 

Sept. 

9,150 

266.677 

2 

152 

Oct. 

4,996 

271.673 

3 

58 

Nov. 

6,345 

278,018 

3 

70 

Dec. 

2.915 

280,933 

3 

31 

Estimated  future  production  not  over  8,000  bbl. 

Property  VIII,  Fig.  10,  110  Acres — The  curve  for 
Property  VIII  is  one  of  the  most  striking  of  the  entire 
field.  Well  No.  1  had  produced  240.000  bbl.  out  of  a 
total  estimated  production  of  about  300,000  bbl.,  before 
any  offset  well  had  been  completed,  but  in  July  the  off- 
set well  on  the  south  was  completed  as  a  3,800-bbl.  well 
and  the  No.  1  Property  VIII  was  ruined.  The  entire  pro- 
duction on  this  lease  since  the  completion  of  the  3,800- 
bbl.  offset  has  been  only  15,000  bbl.  The  yield  per  acre 
was  2,700  bbl. 


^A  25-bbl.  completion  on  this  lease  has  been  reported  since  the 
preparation  of  this  paper. 
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Property  IX,  Fig.  11,  HO  Acres— The  first  well  on 
Property  IX  had  produced  about  300.000  bbl.  before 
any  offset  was  completed  near  it.  The  recent  comple- 
tion of  Well  No.  3  at  the  southwest  corner  of  the  tract 
would  suggest  that  these  are  the  only  wells  which  can 
profitably  be  drilled  on  the  lease.     It  should  be  noted 


PROPERTY   IX   (FIG.    II) 


Year 
1919 


Month 

Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 


Production, 
Bbl. 

25 
55 

13,040 
83,031 
52,758 
45,926 
41,254 
31,474 
19,005 
\8.637 
30.306 


Total 
to  Date 

80 

13,040 
96,071 
148,829 
194,755 
235,809 
267,283 
286,288 
304,925 
335,431 


No. 

Wells 


Av.  Bbl. 
per  Well 
per  Day 


1,800 

2,771 

1,793 

1.530 

1.330 

1,049 

613 

602 

505 


that  the  curve  for  Well  No.  1  is  definitely  established, 
and  the  total  future  production  for  the  well  can  be 
readily  estimated  as  about  25,000  bbl.  The  curve  for 
Well  No.  2  is  plotted  separately.  A  rough  estimate  of 
the  future  production  of  Well  No.  2  may  be  made  by 
comparing  the  curves  of  other  similar  properties.  The 
yield  per  acre  was  about  2,500  bbl. 


PROPERTY   X    (FIG.    12) 


Y'ear 
1919 


Month 

Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 


Production, 
Bbl. 

737 

31,733 

30,192 

23.036 

15,123 

7.898 

3,948 

1,073 

310 

630 


Total 
to  Date 

737 
32,470 
62,662 
85,698 
100,821 
108,719 
112,667 
113,730 
114,040 
114,670 


Nr. 

Wella 

1 
1 

2 
2 
2 
2 
2 
2 
2 
2 


Av.  Bbl. 
per  Well 
per  Day 

150 

725 

522 

381 

310 

116 

64 

17 

5 

10 


Estimated  future  prlduction.  about  3,000  bbl. 


Property  X,  Fig.  12, 160  Acres — Property  X  is  a  good 
example  of  one  which  is  practically  exhausted,  having 
produced  93  per  cent  of  its  total  oil  during  the  first  six 
months  of  its  life.  After  August,  1919,  the  curve  is 
nearly  flat.    The  production  per  acre  has  been  750  bbl. 


PROPERTY 

XI    (FIG.    13) 

Av.  Bbl. 

Production, 

Total 

No. 

per  Well 

Year 

Month 

Bbl. 

to  Date 

Wells 

per  Day 

1918 

Nov. 

61,350 

61,350 

1 

2,045 

Dec. 

43,865 

105.215 

1 

1.415 

1919 

Jan. 

56,850 

162,065 

2 

917 

Feb. 

19.410 

181,475 

2 

693 

Mar. 

12,417 

193,892 

3 

131 

Apr. 

5.520 

199,412 

4 

46 

May 

3,148 

202,560 

4 

25 

June 

2,700 

205,260 

5  5 

20 

July 

5,639 

210.899 

6 

29 

.\ug. 

3,652 

214,551 

7 

18 

Sept. 

4,530 

219,081 

8 

19 

Oct. 

1,828 

220,909 

8 

7 

Nov. 

1,395 

222,304 

8 

5 

Dec. 

1,230 

223,534 

9 

4 

Property  XI,  Fig.  IS,  317  Acres— The  Property  XI 
lease  has  produced  a  total  of  223,000  bbl.,  and  its  esti- 
mated future  production  is  less  than  5,000  bbl.  Half 
of  this  oil  came  from  Well  No.  1,  and  the  first  three 
wells  drilled  are  the  only  ones  which  have  been  profit- 
able. Over  200,000  bbl.  has  been  produced  from  the 
three  wells.  The  six  other  wells  have  all  been  small 
producers,  but  too  small  to  pay  their  drilling  costs.  If 
this  property  had  been  abandoned  in  March,  1919,  it 
could  have  shown  a  profit,  but  because  of  excessive  drill- 
ing it  has  just  about  broken  even.  The  yield  per  acre 
was  about  620  bbl. 

Property  XII,  Fig.  H,  200  AcreK — The  wells  on  Prop- 
erty XII  have  yielded  625,000  bbl.,  and  should  yield 
between  40,000  and  50,000  bbl.  more,  making  the  total 
production  approximately  675,000  bbl.    Seven  wells  have 


been  completed  on  the  lease,  and  there  are  eleven  more 
locations  or  drilling  wells,  at  least  ten  of  which  should 
never  be  drilled.     The  drilling  program  has  been  suc- 


PROPERTY   XII   (FIG.    14) 


■^'ear 
1919 


Month 

Jan. 

Feb.  . 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


Production, 
Bbl. 

19,280 
12,550 
10,055 
95,640 
64.050 
91.065 
105,204 
74,310 
38,565 
31,438 
23,550 
19,500 


Total 
to  Date 

19,280 
31,830 
41,885 
137,525 
201,575 
292,640 
397,844 
472,154 
510,719 
582.155 
605,705 
623,205 


No. 

Wells 


Av.  Bbl. 
per  Well 
per  Day 

625 

445 

325 

1,296 

1,380 

819 

528 

481 

236 

158 

103 

93 


cessful,  and  almost  every  well  on  the  lease  has  pre- 
ceded its  offset  by  from  three  to  eight  months.  The 
yield  per  acre  was  3,500  bbl. 


PROPERTY    XIII    (FIC.    15) 


Year 

|0|9 


Month 

Jan. 
Jan. 
Feb. 
Feb. 
Mar. 
Mar. 
Apr. 
Apr- 
May 
May 
June 
June 
July 
July 
Aug. 
Aug. 
Sept. 
Sept. 
Oct. 
Oct. 
Nov. 
Nov. 
Dec. 
Dec. 
Estimated  future 


Production, 
Bbl. 

8,535 

6,400 

16.050 

58,825 

112,800 

153,600 

11  1.4S0 

88.770 

85,380 

60.800 

50,265 

87,255 

48,000 

86,582 

38,985 

37,296 

26,835 

20,955 

14,265 

20.400 

16,125 

15,370 

13,513 

11,625 

production  about 


Total 
to  Date 

8,535 

14.935 

30,985 

89,810 

202,610 

356,210 

467.760 

556,430 

641.810 

702,610 

752,875 

840,130 

888,130 

974.712 

1,013,697 

1,050,993 

1,077,828 

1,098,783 

1,113,048 

1,133,448 

1,149,503 

1,164.873 

1,178,386 

1,196,011 

100,000  bbl. 


No. 
Wells 

I 

I 

2 

3 

5 

6 

6 

6 

7 

7 

7 
II 
II 
12 
13 
13 
14 
14 
14 
15 
15 
16 
16 
16 


Av.  Bbl. 
pel  Well 
per  Day 

569 

400 

535 

1,510 

1,505 

1,600 

1,240 

986 

813 

543 

480 

492 

291 

451 

200 

180 

127 

99 

68 

85 

72 

63 

56 

48 


Property  XIII,  Fig.  15,  500  Acres — The  curve  for 
Property  XIII  is  similar  to  the  curves  for  Property  I 
and  Property  XII,  and  indicates  a  vigorous  and  suc- 
•cessful  drilling  program,  though  about  twice  as  many 
wells  have  been  drilled  as  was  necessaiy,  if  the  wells 
now  under  way  are  considered.  It  is  doubtful  if  the 
wells  still  drilling  can  prevent  the  decline  indicated  by 
the  curve.  The  estimate  of  future  production  suggests 
that  not  many  more  wells  can  be  drilled  profitably.  The 
yield  per  acre  is  2,600  bbl. 

PROPERTY'   XIV    (FIG.    16) 


Av.  Bbl. 

Production, 

Total 

No. 

per  Well 

Year 

Month 

Bbl. 

to  Date 

Wells 

per  Day 

1918 

June 

10,844 

10,844 

361 

July 

11.366 

22,210 

366 

•Vug. 

12,416 

34,626 

400 

Sept. 

11.596 

46,222 

386 

Oct. 

9,520 

55.742 

307 

Nov. 

9,212 

64,954 

307 

Deo. 

10,980 

75,934 

354 

1919 

Jan. 

8,392 

84.324 

270 

Feb.* 

5,626 

89,950 

201 

Mar. 

4,604 

94,554 

145 

Apr. 
May 

27,523 

122,077 

2 

459 

18,044 

140.121 

2 

291 

June 

9.944 

150.065 

2 

166 

July 

8,238 

158.303 

2 

133 

Aug. 

5,722 

164,025 

2 

92 

Sept.,  Oct. 

Nov..  no  runs. 

Deo. 

2,562 

166.587 

3 

8 

Property  XIV,  Fig.  16,  160  Acres— Property  XIV 
was  one  of  the  first  leases  drilled  in  the  field.  The  curve 
cannot  be  plotted  readily  as  a  continuous  one,  but  if 
broken  in  two  parts  it  represents  the  production  of 
the  first  and  second  wells,  and  also  makes  it  possible  to 
estimate  the  probable  future  production  of  each.  The 
first  well  produced  about  110,000  bbl.  and  the  second 
55,000  bbl.     The  third  well  is  dry,  but  is  well  placed. 
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and  should  have  been  drilled.  The  property  has  paid, 
but  no  further  drilling  should  be  done.  The  yield  per 
acre  was  about  1,060  bbl. 

Property  XV,  Fig.  17,  120  Acres — Well  No.  1  on 
Property  XV  was  the  first  well  completed  in  this  gen- 
eral locality,  preceding  all  others  by  about  three  months, 
and  producing  over  100,000  bbl.,  or  about  one-fourth 
the  production  from  the  entire  lease,  before  the  offset 
wells  were  completed.     The  second  well  in  the  locality, 


the  offset  on  the  west,  had  an  initial  production  of 
1,800  bbl.  The  two  wells  have  produced  practically  all 
of  the  oil  in  the  vicinity.  The  second  well  on  Property 
XV,  at  the  extreme  north  edge  of  the  tract,  was  well 
placed,  and  came  in  at  about  the  same  time  as  its  offset. 
Both  No.  2  and  its  offset  proved  to  be  good  wells,  but  it 
is  doubtful  if  any  of  the  other  wells  near  them  have 
paid.  Wells  Nos.  1  and  2  produced  the  bulk  of  oil  for 
the  lease,  and  it  is  questionable  if  any  of  the  other 
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eig-ht  wells  on  Property  XV  have  been  profitable.  The 
drilling  of  wells  in  the  northwest  part  of  the  farm  was 
especially  unprofitable,  as  an  1,800-bbl.  well  just  over 


Year 
1918 


PROPERTY    XV    (FIG.    171 


Month 

July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
919  Jan. 

Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Katiniated  fature  production  about  25,000  bbl. 


Av.  Bbl. 

jduction. 

Total 

No. 

per  Well 

Bbl. 

to  Date 

Wells 

per  Day 

36.780 

36,780 

1,226 

34.260 

71.040 

1.142 

22.020 

93.060 

734 

25,020 

118.080 

835 

36.000 

154,080 

825 

55.500 

209,580 

925 

34,892 

244,472 

2  5 

458 

28,132 

272,604 

248 

17,925 

290,604 

145 

24,110 

314,639 

167 

22,167 

336.806 

8  5 

85 

16,969 

353.771 

63 

12,325 

366,096 

44 

11,527 

377,623 

41 

6,240 

383.863 

23 

5,818 

389.681 

20  5 

7,920 

397.601 

29 

6,562 

404.163 

9 

23.5 

the  line  on  the  adjoining  lease  had  been  completed  at 
an  earlier  date.    The  yield  per  acre  was  3,500  bbl. 


PROPERTY    XVI    (FIG.    I8» 


Year 
1918 


MoDtb 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


Production, 
Bbl. 

4,476 

4,587 

3.516 

4,382 

1.917 

12.483 

65.504 

60,876 

35,827 

26,249 

24,392 

22.841 

15,076 

15,057 

6,762 

17.590 

14.055 


Total 
to  Date 

4.476 

9,053 

12,579 

16,971 

18.888 

31,371 

96,875 

157.751 

183,578 

209,828 

244.220 

257.061 

282.137 

297.194 

303.956 

321.546 

335,611 


No. 
Wells 


Av.  Bbl. 
per  Well 
per  Day 

148 

153 

117 

146 

63 

416 

1,091 

1,014 

697 

437 

271 

253 

167 

166 

75 

146 

117 


Estimated  future  production  about  50,000  bbl. 


Property  XVI,  Fig.  18,  220  Acres — The  curve  for 
Property  XVI  resembles  closely  that  of  Property  XV, 
and  in  both  cases  the  drilling  program  has  been  tardy. 
If  the  same  number  of  wells  had  been  completed  at  more 
nearly  the  same  time,  that  is,  had  there  been  conducted 
a  speedier  drilling  campaign,  more  oil  would  have  been 
produced.  Most  of  the  oil  was  produced  by  wells  No. 
2  and  No.  5,  though  two  of  the  other  wells  have  prob- 
ably paid.    The  yield  per  acre  was  1,740  bbl. 


PROPERTY    XVII    (FIO.    191 


Year 
1918 


Month 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec, 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Juno 

July 

Aug. 

Sept. 

Oct. 


Production, 
Bbl. 

11.424 

26,989 

26,586 

26.316 

26,516 

23.550 

16,416 

13,592 

10,576 

28,384 

40,698 

16,808 

12,006 

9,748 

5,790 

4,282 

3,504 

1,082 

No  runs 

672 


Total 
to  Date 

11,424 
38,413 
64,999 
91,315 
117,831 
141,381 
157,797 
171,389 
181.965 
210.349 
251.047 
267.815 
279,821 
281.569 
295,359 
29Q.641 
303,145 
304,221 

304.899 


No. 

Wells 


Av.  Bbl. 
per  Well 
per  Day 


899 

858 

877 

856 

760 

547 

438 

352 

458 

438 

200 

129 

108 

62 

47 

38 

12 


Property  XVIII,  Fig.  19,  80  A^es— Property  XVIII 
has  three  producers  and  one  dry  hole,  and  a  total  pro- 
duction of  about  310,000  bbl.,  two-thirds  of  which  came 
from  the  first  well  before  any  offsets  had  been  com- 
pleted. The  first  and  second  wells  together  have  pro- 
duced almost  all  of  the  oil  from  this  general  locality, 
or  a  tract  of  about  200  acres.  The  yield  per  acre  was 
3,600  bbl. 


Property  XVIII,  Fig.  20,  450  .Acres — The  curve  for 
this  property  tells  a  complete  story,  for  the  lease  has 
shown  no  runs  since  October,  1919.  The  important 
wells  were  all  in  the  northwest  part  of  a  450-acre  tract. 
Wells  in  other  parts  of  the  lease  have  been  so  small  as 


PROPERTY   -Will    (FIG.    20) 


Year 
1918 


Month 


July 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 
119  Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 
Total  wells  drilled.   18 


Production, 
Bbl. 

77,676 

126.670 

160.862 

118,060 

131.097 

158,956 

127,597 

78.689 

77,714 

44.406 

19,209 

10,462 

6.700 

1.202 

2,730 

No  runs 

No  runs 

No  runs 


Total 
to  Date 

'204,346 

365,208 

483,268 

614,365 

773,321 

900,918 

979.607 

1,057.321 

1.101.727 

1.120,936 

1.131.398 

1,138.098 

1,139,300 

1,142,030 


No. 
Wells 


8 
8 
9 
9 
9 
9 
II 
II 
16 


Av.  Bbl. 
per  Well 
per  Day 

2,580 

1,407 

1,346 

983 

878 

773 

531 

328 

237 

164 

71 

38 

22 

3  6 

6 


to  suggest  most  of  the  oil  from  the  entire  lease  has  been 
obtained.  There  has  been  some  over-drilling  due  to  the 
necessity  of  offsetting.  The  curve  resembles  those  of 
Properties  V,  XII,  and  XIII.  The  yield  per  acre  was 
2,640  bbl. 


PROPERTY   XIX    (FIG.    21) 


Year 
1919 


Month 

Feb. 

Mar. 

Mar. 

.\pr. 

Apr, 

May 

May 

June 

June 

July 

July 

Aug. 

Aug. 

Sept. 

Sept. 

Oct. 

Nov. 

Dec. 


Production, 
Bbl. 

51,048 
75,020 
99,144 
97.500 
94,500 
78.150 
83.200 
78.000 
71,700 
64,770 
61,216 
56.775 
34,016 
45,930 
40,380 
73,408 
75,569 
128,033 


Total 
to  Date 

51,048 

126,068 

225.212 

322.712 

417,212 

495.362 

578,562 

656,562 

727.262 

792,032 

853.248 

910.023 

944,039 

989,969 

1,030,349 

1,103,757 

1,179,326 

1,337,359 


No. 
Wells 

I 
I 
I 
I 
1 
1 
1 
I 
1 
1 
1 
1 
1 
2 
2 
4 
6  5 


Av.  Bbl. 
per  Well 
per  Day 


5.668 
6,184 
6,500 
6.300 
5,210 
5.200 
5.200 
4,780 
4,318 
3.826 
3,785 
2.126 
1,531 
1,346 
571 
494 
457 


Property  XIX,  Fig.  21,  750  Acres — The  curve  for 
Property  XIX  is  almost  a  one-well  curve,  as  one  well 
had  produced  over  a  million  barrels,  out  of  a  total 
production  for  the  lease,  up  to  Jan.  1,  1920,  of  1,350,000 
bbl.  About  200  acres  of  the  lease  may  be  considered 
as  nearly  virgin  territory,  so  that  the  estimate  of 
future  production,  900,000  bbl.,  is  tentative.  From  the 
drilling  program  which  is  now  under  way,  there  are 
twenty-two  wells  drilling,  and  the  character  of  opera- 
tions on  adjoining  leases  indicates  that  the  tract  is  to  be 
over-drilled.  The  yield  per  acre  up  to  date  has  been 
about  3,000  bbl. 


PROPERTY    XX    (FIG.    22) 


Year 
1919 


Month 

.■\pr. 

Mav 

May 

June 

Juno 

Jxily 

July 

Aug. 

.^ug. 

Sept. 

Sept. 

Oct. 

Oct. 


Production. 
Bbl. 

6.750 

12,540 

17,280 

16,500 

19,515 

17,250 

6.976 

4,770 

3.120 

4,920 

No  runs 

480 

192 


Total 
to  Date 

6,750 

19,290 

36,570 

53,070 

72,585 

89.835 

86.811 

101.581 

104,701 

109.621 


No. 
Wells 


110,101 
110.293 


Av.  Bbl 
per  Well 
per  Day 

450 

836 

1,080 

1,100 

1,301 

1,150 

436 

318 

195 

328 


32 
12 


Property  XX,  Fig.  22,  School  Lot— Property  XX 
furnishes  a  good  example  of  the  amount  of  oil  which 
can  be  obtained  from  a  small  tract  by  a  first  well. 
The  single  well  on  this  tract  was  completed  nearly 
two  months  before  anv  offset,  and  four  to  five  months 
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before  more  than  one  offset  well  had  been  drilled.    The 
total  production  from  the  well  was  110,000  bbl. 

Table  I,  based  on  the  actual  runs  plus  the  esti- 
mates of  future  production,  shows  the  relation  between 
the  amount  of  oil  produced  by  a  No.  1  well  during  its 
first  month  and  the  total  amount  of  oil  produced  by  the 
same  well. 


TABLE  I. 


Property  III.... 

Property  V 

Property  VI . .  .  . 
Property  Vll.  .  . 
Property  IX. .  .  . 
Property  XI. . . . 
Property  XIII.. 
Property  XIV. . 
Property  XVII. 
Property  XIX.  . 
Property  XX. .  . 


Production  Tota'  Oil 
First       From  Well. 

Month  liarrels 

165,000  415,000 

70.000  400,000 

123,000  530,000 

156,000  375,000 

92.000  340,000 

61,000  110.000 

45.000  260,000 

11,000  100,000 

27,000  210,000 

350,000  1,200,000 

55,000  110,000 


The  foregoing  figures  of  Table  I  point  to  the  con- 
clusion that  a  Ranger  well  produces  about  33  per  cent 
of  its  total  oil  during  the  first  month  of  its  life,  a 
■conclusion  which  receives  additional  warrant  from  the 
fact  that  these  are  representative  wells. 

Relation  of  Production  of  First  Well  to  Total 
Oil  From  the  Lease 

The  curves  and  production  figures  given  show  clearly 
that  the  greater  part  of  the  oil  from  most  of  the 
properties  is  produced  by  the  first  well  completed. 
These  data  are  tabulated  in  Table  II,  but  it  is  recog- 
nized that  the  figures  are  not  altogether  comparable, 
owing  to  the  great  differences  in  the  sizes  of  the 
tracts  and  the  variations  in  the  nature  of  the  drilling 
programs. 

table  ii.    per  cent  of  total  production  obtained  from 
first  well 


Total  Oil 

Oil  Produced 

Per  Cent 

From  Lease, 

No. 

by  First  Well, 

Y<v  First 

Barrels 

Acres 

Barrels 

Well 

480,000 

220 

422,000 

88 

540,000 

160 

421.000 

78 

900,000 

254 

585,000 

65 

425.000 

40 

375,000 

88 

300.000 

no 

260,000 

86 

500.000 

140 

300,000 

60 

228,000 

317 

110,000 

48 

425.000        . 

120 

160,000 

38 

310.C00 

80 

215,000 

69 

2,225.000 

750 

1,200.000 

58 

Property  III 

Property  V 

Property  VI 

Property  VII 

Property  VIII 

Property  IX 

Property  XI 

Property  XV 

Property  XVII 

Property  XIX  

An  average  of  the  percentages  given  above  must  not 
be  taken  too  literally,  but  it  appears  that  first  wells 
produce  approximately  75  per  cent  of  the  total  oil  from 
the  leases. 

Conclusion 

1 — The  rate  of  decline  of  the  Ranger  wells  is  precip- 
itous. Wells  completed  with  initial  productions  of  from 
two  to  ten  thousand  barrels  per  day  fall  off  so  rapidly 
that  most  of  them  cease  to  produce  within  less  than  a 
year. 

2 — The  amount  of  oil  produced  by  a  No.  1  well  during 
the  first  thirty  days  after  completion  is,  on  the  average, 
about  33  per  cent  of  the  total  oil  which  such  a  well 
will  ultimately  produce.  In  the  properties  examined  in 
this  paper  this  amount  varies  from  11  per  cent  to  35 
per  cent.  The  wells  with  the  smaller  percentages  have 
commonly  made  large  volumes  of  gas. 

3 — In  proved  territory  the  first  well  on  the '  lease 
produces  an  enormous  portion  of  the  total  oil  from  the 
lease.  The  percentage  is  greatest  for  the  very  large 
wells,  and  ranges  from  38  to  88. 

4 — The  initial  production  of  offset  wells  is  commonly 
much  less  than  that  of  first  wells,  their  rate  of  decline 
is  more  rapid,  and  their  total  production  much  smaller. 


This  is  seen  especially  in  the  case  of  the  offsets  to 
Property  I,  and  similar  offsets  to  Properties  V,  VI,  and 
III,  and  is  also  shown  by  the  relatively  small  per 
cent  of  oil  produced  on  these  and  other  leases  by  the 
wells  which  were  later  than  No.  1.  This  makes  it  clear 
that  in  many  cases  it  would  have  been  more  profitable 
for  the  operators  not  to  have  drilled  offset  wells, 
especially  if  such  offsets  were  not  started  until  after 
the  first  well  was  completed. 

5 — Either  the  oil  drains  into  the  wells  from  a  great 
distance  or  else  the  decline  in  gas  pressure  is  so  great 
that  it  quickly  becomes  too  weak  to  force  out  the  oil. 
As  the  producing  stratum  is  commonly  a  very  fine- 
grained rock,  which  is  also  exceedingly  hai'd,  the  latter 
is  probably  the  case,  and,  if  so,  the  per  cent  of  recov- 
ery is  extremely  low  and  a  large  amount  of  oil  is 
undoubtedly  left  in  the  ground.  This  would  suggest 
that  Ranger  offers  a  great  opportunity  for  the  devel- 
opment of  more  efficient  methods  of  recovery  than  are 
now  in  use. 

6 — Leases  in  the  Ranger  field  could  have  been  drilled 
with  far  greater  profit  if  the  operating  companies  had 
recognized  early  in  the  development  the  necessity  of 
drilling  agreements  to  prevent  close  spacing  of  wells. 
Though  this  is  a  post-mortem  statement  as  regards 
much  of  the  field,  such  arrangements  can  still  be  made 
to  control  the  drilling  of  undeveloped  parts  of  the 
"black-lime"  producing  areas.  If  drilling  agreements 
are  made,  the  chances  of  profit  on  future  operations 
will  be  greatly  increased. 

7 — Calculations  of  the  yield  per  acre  for  the  entire 
field  depend  upon  the  somewhat  arbitrary  decision  as  to 
how  large  an  area  should  be  included.  For  a  group  of 
thirty  of  the  more  important  properties,  with  a  com- 
bined area  of  6,500  acres,  the  yield  up  to  March  1  was 
about  2,200  bbl.  per  acre,  with  a  probable  future  pro- 
duction of  about  200  bbl.  per  acre.  If  the  entire  field 
be  taken  as  eighty  square  miles,  the  yield  per  acre  is 
a  little  less  than  500  bbl.  for  the  same  period,  with 
a  probable  future  production  of  about  250  bbl.  per  acre. 


Report  on  Sunset-Midway  Oil  Field 
Of  California 

A  report  on  the  geology  and  oil  resources  of  the 
Sunset-Midway  oil  field  of  California,  by  R.  W.  Pack, 
just  published  by  the  U.  S.  Geological  Survey,  Depart- 
ment of  the  Interior,  as  Professional  Paper  116,  is  a 
good  example  of  the  results  of  a  detailed  geologic  study 
in  a  producing  field.  This  paper  contains  detailed  de- 
scriptions of  the  formations  in  the  Sunset-Midway  dis- 
trict— their  age,  extent,  thickness,  color,  composition, 
and  fossil  contents  and  their  relation  to  deposits  of 
petroleum — as  well  as  maps  showing  the  area  distribu- 
tion and  underground  form  of  the  beds,  and  photographs 
and  sketches  illustrating  special  features  of  their  com- 
position and  structure.  Particular  attention  is  given  to 
the  beds  in  which  the  petroleum  originated  and  to 
those  in  which  it  is  most  commonly  found,  though 
other  beds  are  not  neglected,  for  it  is  quite  as  desirable 
to  know  the  formations  that  are  not  likely  to  contain 
oil  as  to  know  those  that  may  contain  it. 

The  geologic  structure  of  the  oil  fields  and  of  the  sur- 
rounding country  is  described  in  detail,  and  the  points 
brought  out  are  illustrated  by  numerous  maps  and  dia- 
grams. Maps  of  areas  where  much  drilling  has  been 
done  show  by  contours  the  forms  of  the  surfaces  of 
several  distinct  beds. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,   AND  REPORTS 


New  York  Section,  A.  I.  M.  E., 
Discusses  Industrial  Relations 
at  Its  Maj'  Meeting 
Efficiency    of    Workmen    Increased    by 
Fair  and  Equitable  Rep- 
resentation 

Industrial  relations  between  employer 
and  employee  was  the  subject  of  the 
regular  monthly  meeting  of  the  New 
York  Section  of  the  American  Institute 
of  Mining  &  Metallurgical  Engineers, 
which  was  held  at  the  Machinei-y  Club, 
on  Wednesday  evening,  May  5.  Follow- 
ing the  regular  dinner.  Prof.  R.  M.  Ray- 
mond, acting  as  chairman,  introduced 
John  Leitch,  who  sounded  the  keynote 
of  the  meeting  and  delivered  an  excel- 
lent address  on  "Relations  Between  Em- 
ployer  and   Employee." 

Mr.  Leitch  urged  that  the  injection  of 
American  spirit  into  industry  is  what  is 
needed  today  to  bring  about  an  adjust- 
ment of  labor  conditions.  The  mine 
operator,  said  Mr.  Leitch,  possesses  "a 
gold  mine  in  his  ovra  shop"  and  by 
means  of  fair  treatment  and  the  proper 
understanding  of  his  men,  the  right 
sort  of  co-operation  can  be  obtained. 

The  belief  that  contact  with  the  men 
should  consist  only  of  that  obtainable 
through  the  pay  envelope  is  wrong,  for 
industrial  democracy  can  be  obtained 
only  when  labor  is  given  a  fair  repre- 
sentation that  must  be  free  from  pa- 
ternalism. Mr.  Leitch  compared  the 
organization  of  a  modem  plant  with 
that  of  the  Federal  Government  wherein 
each  unit  is  given  representation.  Such 
a  system  has  already  achieved  great 
success  in  many  plants  and  has  been  the 
means  of  increasing  efficiency  and  pre- 
venting   labor    disturbances. 

Mr.  Leitch  disclaimed  all  credit  for 
having  brought  about  "reforms"  in  the 
industrial  situation  and  stated  em- 
phatically that  the  application  of  the 
principles  which  he  pi-opounds  were 
merely  the  exemplification  of  American 
ideas.  He  takes  exception  to  the  ex- 
pression "foreigner,"  on  the  ground 
that  all  America  is  made  up  of  for- 
eigners, the  difference  being  only  a 
matter  of  residence,  and  regards  each 
newcomer  as  a  potential  factor  in  the 
development  of  the  country's  industry, 
his  usefulness  depending  on  the  degree 
of  fair  treatment  received  at  the  hands 
of  his  employer. 

Following  Mr.  Leitch's  talk,  which 
was  well  received,  Robert  Linton,  presi- 
dent of  the  North  Butte  Mining  Co., 
spoke  on  "Efficiency  in  Mining."  Mr. 
Linton  told  of  the  development  of 
standard  practices  in  the  manufacturing 
industries  and  mentioned  their  applica- 
tion to  the  mining  field. 

Clarence  J.  Hicks,  executive  assistant 
to  the  president  of  the  Standard  Oil 
Co.,  outlined  the  plan  of  industrial  rep- 
resentation as  pursued  by  his  company. 


This  has  been  a  most  effective  factor  in 
establishing  confidence  in  the  men,  and 
the  management  has  found  that  in 
every  case  the  workmen  responded  to 
the  obligation.  Large-scale  operations 
exempt  the  personal  touch,  said  Mi-. 
Hicks,  so  that  co-operative  measures 
with  employees  must  be  obtained  by 
different  methods  than  formerly. 

Robert  Catlin,  general  manager  of 
the  New  Jersey  Zinc  Co.,  related  sev- 
eral of  his  experiences  in  dealing  with 
workmen,  and  stated  that  the  "spirit 
of  emulation  in  large  masses  will  elimi- 
nate labor  troubles."  He  told  of  the 
excellent  results  obtained  through  the 
work  of  the  safety  committees  at  the 
plants  of  the  New  Jersey  Zinc  Co. 
The  tendency  to  "worship  the  shadow 
and  not  the  substance"  is  still  evident 
both  in  labor  and  capital  circles  and 
much  remains  to  be  done  to  bring  about 
the  right  co-operation  between  the  two. 


Arizona  Bureau  of  Mines  Offers 
Field  Course  in  Geology 

The  University  of  Arizona,  through 
the  Arizona  Bureau  of  Mines,  will  con- 
duct again  this  year  an  eight-week  field 
course  in  geology  and  mining  for  a  lim- 
ited number  of  advanced  students. 

The  region  selected  for  study  lies  in 
the  heart  of  the  Dos  Cabezas  mining 
district,  in  southeastern  Arizona.  The 
geology  offers  many  attractive  prob- 
lems. The  area  is  heavily  mineralized, 
and  the  deposits  there  are  of  several 
distinctly  different  types.  Active  de- 
velopment of  a  number  of  these  deposits 
is  under  way,  and  there  are  several  big 
mines  in  the  area.  The  work  will  include 
geodetic,  topographic  and  geologic  sur- 
veying, making  of  geologic  cross  sec- 
tions, studying  mines  and  undeveloped 
ore  deposits,  and  making  mine  examina- 
tions and  reports.  The  region  has 
never  been  mapped. 

The  data  secured  by  the  class  will 
bfc  puWished  by  the  Arizona  Bureau  of 
Mines,  but  the  students  may  also  use 
the  information  obtained  as  the  basis 
for  theses,  or  may  secure  permission 
to  prepare  and  publish  articles  descrip- 
tive of  the  areas  covered  by  them.  For 
the  satisfactory  completion  of  the  en- 
tire course,  including  an  acceptable 
written  report,  six  university  credits 
will  be  given. 

The  university  will  furnish  full  camp 
equipment,  instruments,  and  convey- 
ances. The  class  is  limited  to  twelve 
male  students  who  have  had  at  least 
a  course  in  physical  and  histoi-ical 
geology  at  college. 

The  course  begins  July  1,  and  ap- 
plications for  admission  to  the  party 
must  be  received  by  June  15.  For  fur- 
ther details  address:  The  director, 
Arizona  Bureau  of  Mines,  Tucson, 
Arizona. 


A.  I.  M.  E.  Meets  in  Lake 
Superior  Districts 

Tentative  Plan.s  Include  Visits  to  Cop- 
per Country,  Marquette,  .Menominee 
and  Mesabi    Iron   Ranges 

Bradley  Stoughton,  secretary  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers,  has  been  in 
the  Northwest  recently  arranging 
for  the  summer  meeting  of  the  In- 
stitute on  Lake  Superior.  The  meet- 
ing, according  to  an  unofficial  an- 
nouncement appearing  in  Iron  Age,  will 
begin  at  noon  of  Aug.  23,  at  Houghton, 
and  will  end  on  the  evening  of  Aug.  27, 
at  Duluth.  Details  of  the  trip  of  mem- 
bers in  the  Michigan  districts  will  be  in 
the  hands  of  M.  M.  Duncan,  of  Ishpe- 
ming;  O.  C.  Da\adson,  of  Iron  Moun- 
tain, and  William  Kelly,  of  Vulcan;  at 
Minneapolis  in  those  of  a  committee 
of  engineers  there;  in  Duluth  in  those 
of  the  Duluth  Engineers'  Club,  and 
on  the  Mesabi  Range  in  those  of 
the  Engineers'  Club  of  northern  Min- 
nesota. 

The  Institute  has  arranged  for  the 
charter  of  the  passenger  ship  "Tio- 
nesta,"  which  viiU  bring  about  three 
hundred  members  from  Buffalo  and 
adjacent  points  to  Houghton,  where  it 
will  discharge  them  on  the  morning  of 
Aug.  23.  That  day  will  be  spent  in  the 
Keewenaw  district.  That  evening  the 
party  ^vill  split,  part  going  by  special 
train  over  the  Marquette  Range  and 
part  in  the  same  manner  over  the 
Menominee  to  Iron  Mountain,  Vulcan, 
and  Norway.  The  ne.xt  morning  the 
trains  will  arrive  at  Minneapolis,  where 
the  day  will  be  spent  and  where  a 
technical  session  will  be  held  at  the 
University  of  Minnesota  on  Thursday 
evening.  On  Friday  morning  the  party 
will  disembark  from  its  trains  at  the 
new  towTi  of  Babbitt  on  the  east  end  of 
the  Mesabi  Range,  where  the  Mesabi 
Iron  Co.  is  engaged  in  its  construction 
operations  for  the  concentration  of  low- 
grade  magnetite.  A  few  hours  will  be 
.spent  there  and  the  entire  party  will  be 
taken  by  automobiles  across  the  Mesabi 
Range  to  Hibbing,  the  entire  day  being 
spent  en  route.  A  technical  session  will 
be  held  at  Hibbing  in  the  evening.  The 
following  morning  the  party  will  go  to 
Coleraine,  where  there  will  be  an  in- 
spection of  the  washing  plant  of  the 
Oliver  Iron  Mining  Co.  and  the  enor- 
mous open  pits  in  that  vicinity.  Soon 
after  noon,  the  party  will  arrive  at 
Duluth  and  the  remainder  of  Saturday 
will  be  spent  at  the  Duluth.  Missabe  & 
Northern  ore  docks  and  the  plant  of 
the  Minnesota  Steel  Co.  Number  6 
D.  M.  &  N.  dock  is  the  latest,  largest, 
and  most  modern  iron  ore  shipping  pier 
in  existence.  There  may  be  a  technical 
session  in  Duluth  that  evening,  and 
the  party  will  disband. 
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Book  Reviews 


A  Glossary  of  the  Mining  and  Mineral 
Industry.    By  Albert  H.  Fay.  Cloth, 
6x9,   pp.   754,   U.    S.    Bureau   of 
Mines,  Bulletin  95,  1920.     For  sale 
by    the    Superintendent    of    Docu- 
ments, Washington,  D.  C,  at  75c. 
This    is    going    to    be    an    extremely 
valuable  book  for  our  editorial  shelves, 
and    will    fill    a    long-felt    want.      The 
dictionary    has    always    been    a    poor 
source  of  information  on  mining  terms, 
as  it  is  incomplete  and  inexact.     This 
glossary    contains    definitions    of    over 
20,000  words  and  terms,  many  of  them 
of  Spanish  origin.     It  covers  all  of  the 
various    branches    of    the    mining    and 
mineral    industry,    as    coal    mines    and 
coke  ovens,  metal  mines  and  metallur- 
gical  works,   geology,  and  mineralogy. 
In  its  compilation,  which  has  taken  the 
author    six    or    seven    years,    over    100 
glossaries    and    dictionaries    were    con- 
sulted,   to    say    nothing    of    numerous 
books  and  technical  journals.     Mr.  Fay 
is  to  be  congratulated  on  so  successfully 
accomplishing  a  decidedly  worth-while 
work,  which  is  sure  to  be  in  large  de- 
mand by  mining  engineers.      E.  H.  R. 

A  Study  of  Methods  of  Mine  Valuation 
and  Assessment,  With  Special 
Reference  to  the  Zinc  Mines  of 
Southwestern    Wisconsin.      By    W. 

L.  Uglow.     Cloth  cover;   63   x  91; 
pp.  73,  with  diagrams.     Published 
by    the    Wisconsin    Geological    and 
Natural   History   Survey,   Madison, 
Wis.,    as    Bulletin    No.    XLI.     No 
charge. 
This  book  describes  the  means  taken 
to  correct  certain  inaccuracies  in  meth- 
ods of  appraisal  which  had  been  adopted 
for   the   basis   of   1914   assessments   on 
Wisconsin  mines.     Various  methods  of 
valuation  and  assessments  are  applied 
to   a   hypothetical    zinc   mine,   the    dis- 
crepancies    and     advantages     of     each 
noted    with    special    reference    to    the 
peculiarities    of    local    mines,    and    the 
results   compared.     It  is   not  the   pur- 
pose of  the  report  to  advocate  any  par- 
ticular       system.        The        conclusions 
reached    by    the    author    show    careful 
study,  and  the  book  should  serve  as  a 
useful  guide  to  bureaus   or  individuals 
who  are  considering  similar  studies.  An 
excellent   bibliography   on   mine   valua- 
tion is  appended.  D.-E.  A.  C. 

Selling  Your  Services.    By  G.  C.  Pear- 
son.  Cloth,  5  x  11,  pp.  237.  Jordan- 
Goodwin    Corporation,    New   York. 
Price  $2. 
One  of  the  points  emphasized  in  this 
book — that  a  man  generally  takes  any 
job    which    seems    satisfactory    rather 
than  go  to  the  trouble  of  secui'ing  the 
best  position  for  which  his  training  fits 
him — is  all  too  true.     The  author  aims 
to  show  how  fundamental  selling  prin- 
ciples should  be  applied  in  selling  per- 
sonal   services,     commonly    known    as 
getting   a   job.     The   points   made   are 
worth   while,    and   the   advice   is    good. 
The   method   of  presentation,   however, 
is  unfortunate.     The  book  is  cheapened 


by  such  stuff  as  this:  "As  Caldwell 
entered  with  the  characteristic  squar- 
ing of  his  shoulders  that  showed  the 
vigor  of  the  man,  he  was  greeted  by  a 
cheer."  "Caldwell  faced  the  eager 
group  with  the  characteristic  squaring 
of  his  shoulders."  "  'Fine  stuff,'  replied 
Caldwell,  'I  am  glad  my  dope  is  work- 
ing out  for  you.' "  Everything  that 
Caldwell  said  was  followed  by  applause, 
and  the  book  exhibits  a  general  air  of 
advertising  hurrah.  E.  H.  R. 

Report  on  the  Barytes  Deposits  of 
Georgia.  By  J.  P.  D.  Hull,  As- 
sistant State  Geologist;  7  x  10;  pp. 
158,  including  19  sketches,  4  maps, 
and  21  halftones.  Published  by  the 
Geological  Survey  of  Georgia, 
Atlanta,  Ga.,  as  Bulletin  No.  36; 
1920. 

This  book,  although  devoted  primarily 
to  the  barytes  industry  of  Georgia,  will 
be  welcomed  by  all  who  are  interested 
in  any  way  in  this  mineral,  in  other 
parts  of  the  world.  The  first  thirty 
pages  are  devoted  principally  to  geol- 
ogy and  mineral  occurrences.  The  min- 
ing and  milling  are  then  discussed. 
Open-cut  methods  with  steam  shovels 
are  employed,  and  the  ore  as  mined 
runs  from  10  to  60  per  cent  of  barytes. 
A  deposit  containing  less  than  15  per 
cent  is  not  eonsidel-ed  of  sufficient  value 
to  work.  Milling  methods  are  of  the 
simplest,  log  washing,  jigging,  and 
hand  picking  being  all  that  is  required 
to  produce  the  90  to  96  per  cent  product 
required  by  manufacturers.  D'uring 
1919',  95  per  cent  washed  ore  sold  for 
about  $7.50  per  ton.  A  list  of  the 
names  and  addresses  of  eleven  Georgia 
producers  and  fifteen  consumers  in  the 
north  is  given.  The  last  hundred 
pages  of  the  bulletin  are  devoted  to  a 
description  of  individual  deposits.  The 
book  is  well  illustrated  with  sketches, 
maps  and  some  excellent  photographs. 
Altogether  it  is  a  very  complete  and 
attractive  publication  and  is  evidently 
the  result  of  considerable  care  and 
attention  on  the  part  of  the  author. 

E.  H.  R. 

Preliminary  Report  on  the  Chromite  of 
Kenai  Peninsula,  Alaska.  By  A.  C. 
Gill.  Pp.  99-129,  3  plates.  Bulletin 
No.  712-D.,  U.  S.  Geological  Survey. 

The  chromite  deposits  of  Kenai 
Peninsula  ai-e  situated  at  two  localities 
near  the  southwest  end  of  the  peninsula. 
One  of  these,  the  Claim  Point  property, 
near  the  coast,  is  the  only  producer  of 
chrome  ore  in  Alaska,  and  furnished 
about  1,000  tons  yearly  in  1917  and 
1918.  Estimates  of  exportable  ore  are: 
Port  Chatham  (at  coast),  above  tide 
level,  32,300  tons;  below  tide  level,  12,- 
600  tons;  Red  Mountain  (interior), 
195,600  tons. 

Telegraph  Code — The  sixth  edition 
of  the  A.  B.  C.  telegraphic  code  has 
been  published  by  the  Macmillan  Com- 
pany, New  York,  to  supersede  the  pre- 
vious edition,  published  in  1901.  The 
book  has  been  enlarged  and  rearranged, 
and  its  use  is  claimed  to  reduce  the  cost 
of  cabling  about  60  per  cent  over  pre- 
vious editions.    The  price  is  $20. 


Deposits   of   Manganese   Ore   in   Costa 
Rica  and  Panama.    By  J.  D.  Sears. 
Pp.  61-91,  1  plate,  28  figures.   Bul- 
letin  No.   710-C,    U.    S.   Geological 
Survey. 
The   Costa   Rican  deposits  are  wide- 
spread, but  most  of  them  are  either  of 
I'ow  grade  or  of  small   extent,  and  in 
October,  1918,  ore  was  being  produced 
at  only  three   localities.     The  two  de- 
posits examined  in  Panama  are  north- 
east of  the  Canal  Zone  on  the  Atlantic 
side,  and  the  ore  in  sight  was  estimated 
at  25,000  to  30,000  tons. 


Technical  Papers 

Zinc- Lead  Sulphides — An  exhaustive 
report  of  the  zinc-lead  sulphide  deposits 
of  the  Read-Rosebury  district,  on  the 
west  coast  of  Tasmania,  has  been  com- 
pleted by  the  publication  of  Part  III 
of  a  bulletin  on  this  subject  by  the  Tas- 
manian  government.  In  this  section, 
developments  are  brought  up  to  July, 
1919,  the  occurrences  are  compared 
with  zinc-lead  deposits  in  other  parts 
of  the  world,  and  the  metallurgical 
treatment  of  the  ores  is  described.  The 
discussion  of  the  latter  subject  occupies 
about  twenty-five  pages  and  is  in- 
teresting. Two  processes  have  proved 
commercially  successful,  differential 
flotation  and  leaching,  and  any  metal- 
lugists  who  have  ores  of  this  type  to 
handle  will  find  the  presentation  of  the 
subject  here  made  well  worth  studying. 
Copies  of  the  brochure  may  be  obtained 
from  the  Geological  Survey  of  Tas- 
mania, Launceston,  Tasmania,  by  apply- 
ing for  Bulletin  No.  31. 

Map  of  Brazil — The  most  complete 
geological  map  of  Brazil  thus  far  com- 
piled has  just  been  issued.  The  map 
is  the  work  of  Dr.  John  C.  Branner, 
of  Stanford  University,  and  is  accom- 
panied by  150  pages  of  explanatory  text 
by  Dr.  Branner,  including  a  full  bibli- 
ography of  works  on  the  geology  of 
Brazil.  A  Portuguese  translation  of 
the  text  has  likewise  been  issued. 
Either  the  English  or  the  Portuguese 
edition  may  be  procured  by  addressing 
the  Geological  Society  of  America,  care 
of  The  American  Museum  of  Natural 
History,  New  York  City.     Price,  $3.35. 

Lubrication  —  A  28-page  memoran- 
dum on  solid  lubricants  has  been  issued 
by  the  Advisory  Council  of  the  British 
Department  of  Scientific  and  Industrial 
Research.  The  materials  considered 
are  graphite,  talc,  soapstone,  mica, 
sulphur,  and  white  lead,  but  most  of 
the  pamphlet  is  devoted  to  graphite. 
Dr.  Acheson's  products  are  given 
special  consideration.  The  pamphlet 
may  be  obtained,  price  6d.,  by  request- 
ing Bulletin  No.  4  from  H.  M.  Sta- 
tionery Office,  Imperial  House,  Kings- 
way,  London,  W.  C.  2. 

Tungsten  —  The  March  number  of 
Cliimie  &  Industrie  (49,  Rue  des  Ma- 
thurins,  Paris,  price  5  fr.)  contains  a 
16-page  article  on  the  mineral  occur- 
rences, ore  dressing,  metallurgy,  prop- 
erties and  uses  of  tungsten. 
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MEN  You  SHOULD 
KNOW  ABOUT 


R.  L.  Agassiz,  of  the  Calumet  & 
Hecla  Mining  Co.,  is  visiting  mines  in 
the  Lake  district. 

Eugene  H.  Dawson,  of  42  Broadway, 
New  York  City,  is  engaged  in  examina- 
tion work  in  New  Mexico. 

H.  C.  Bellinger,  general  manager, 
Chile  Copper  Co.,  arrived  in  New  York 
City  from  Chile  on  May  7. 

E.  D.  Dier,  of  Philadelphia,  was  in 
Tucson,  Ariz.,  recently  on  business 
connected  with  mines  in  which  he  is 
interested. 

D.  S.  Dean,  secretary-treasurer  of 
the  Keeweenaw  Association,  is  spend- 
ing a  few  days  on  the  Gogebic  Range. 

J.  C.  Greenway  and  Ira  B.  Joraleman 
have  been  inspecting  siliceous  ore  prop- 
erties in  the  Lordsburg,  N.  M.,  district. 

Whitman  Cross,  E.  S.  Larsen  and  C. 
S.  Ross  will  begin  geological  work  this 
month  in  the  San  Juan  region  of  Colo- 
rado. 

I.  A.  Cottingham,  geologist,  of  Hous- 
tcn,  Tex.,  has  been  making  an  examina- 
tion of  the  Bonney  mine,  at  Lordsburg, 
N.  M. 

Paul  T.  Bruhl,  recently  mill  superin- 
tendent for  the  American  Venture  & 
Mines  Corporation,  Thomson,  Ga.,  has 
left  for  Honduras. 

Edwin  E.  and  R.  L.  Chase,  of  Denver, 
Col.,  are  examining  mining  property 
in  the  Magdalena  district,  of  New 
Mexico. 

Adolph  Knopf,  geologist,  U.  S.  Geo- 
logical Survey,  is  giving  a  course  of 
lectures  at  Yale  University. 

Paul  M.  Tyler,  mining  engineer  with 
the  U.  S.  Tariff  Commission,  Washing- 
ton, D.  C,  spent  a  few  days  in  New 
York   recently. 

H.  D.  Miser  began  on  May  1  his 
duties  as  professor  in  charge  of  the 
department  of  geology  of  the  Univer- 
sity of  Arkansas,  Little  Rock,  Ark. 

J.  A.  Vandergrift,  115  Broadway, 
New  York  City,  president  of  Peruvian 
Copper  &  Smelting  Co.,  expects  to  sail 
from   New  York  on  May  22  for  Peru. 

H.  P.  Sweeny,  Stroudsburg,  Monroe 
County,  Pa.,  has  resigned  his  position 
as  superintendent  of  Fort  Montgomery 
Iron  Corporation,  Fort  Montgomery 
N.  Y.  ' 

Harry  J.  Wolf,  mining  engineer,  has 
been  examining  mining  properties  near 
Patagonia  and  Superior,  Ariz.,  and 
visited  mines  near  Jerome  early  in 
May. 

G.  F.  Guerner,  vice-president  and 
consulting  engineer  of  the  Arizona  Re- 
duction Co.,  has  been  in  Chloride,  Ariz., 
looking  over  the  Copper  Age  mine  and 
mill,  owned  and  operated  by  that  com- 
pany. 

W.  S.  W.  Kew  is  on  furlough  from 
the  U.  S.  Geological  Survey.  He  is 
making      geologic      investigations      in 


Sonora,   Mexico,   for    an    American    oil 
company. 

Eugene  Stebinger,  oil  geologist,  U.  S. 
Geological  Survey,  has  been  granted 
leave  of  absence  to  do  geological  work 
for  the  Carter  Oil  Co.,  in  southern 
Bolivia. 

Ralph  W.  Stone,  U.  S.  Geological 
Survey,  is  examining  magnesite  de- 
posits in  California  and  Washington, 
and  phosphate  properties  in  Montana 
and  Idaho. 

J.  H.  Aagaard,  of  the  Tuckahoe  Min- 
ing Co.,  spent  the  week  of  April  18  in 
Chloride,  Ariz.,  inspecting  the  Tucka- 
hoe mine  and  examining  a  number  of 
other  properties. 

J.  Nelson  Nevius,  mining  engineer, 
Pasadena,  Cal.,  has  recovered  from  the 
illness  that  had  incapacitated  him  for 
nearly  a  year.  He  is  now  accepting 
professional   engagements. 

J.  S.  Diller,  who  left  Washington  re- 
cently to  inspect  asbestos  deposits  in 
Arizona,  has  been  taken  seriously  ill 
and  is  being  cared  for  at  Miami-In- 
spiration Hospital,  Miami,  Ariz. 

Joseph  T.  Singewald,  Jr.,  professor 
of  economic  geology  at  Johns-Hopkins 
University,  has  returned  from  Peru, 
where  he  has  been  engaged  in  geologic 
investigations  since*  December,   1919. 

J.  Fred  Johnson,  superintendent  of 
Chief  Consolidated  Mining  Co.,  at 
Eureka,  Utah,  has  been  elected  a  di- 
rector of  that  company,  to  succeed 
William  P.  Seager,  of  Houghton,  Mich., 
recently  deceased. 

E.  T.  Stannard,  vice-president  of 
Alaska  Steamship  Co.,  has  been  elected 
a  vice-president  of  Kennecott  Copper 
Corporation.  Mr.  Stannard  will  move 
his  headquarters  from  the  mines  at 
Kennecott  to  Seattle,  Wash. 

T.  W.  Stanton,  of  the  U.  S.  Geologi- 
cal Survey,  has  left  Washington  for 
the  field.  He  will  study  the  upper 
Cretaceous  sections  in  western  Iowa, 
eastern  Nebraska,  northern  Colorado, 
and  western   South   Dakota. 

T.  P.  Billings,  of  Eureka,  Utah,  for  a 
number  of  years  engineer  for  the  Bing- 
ham Mines  Co.,  and  its  subsidiaries  the 
Eagle  &  Blue  Bell  Mining  Co.  and  the 
Victoria  Consolidated  Mining  Co.,  has 
now  been  appointed  superintendent  of 
the  affiliated  companies. 

Nicholas  A.  Robertson,  formerly  sec- 
retary, has  been  chosen  general  man- 
ager of  the  Michigan-Utah  Consolidated 
Mmes  Co.'s  mine  at  Alta,  Salt  Lake 
County,  Utah.  Mr.  Robertson  suc- 
ceeds Judge  Norman  W.  Haire,  who 
l-.as  resigned  on  account  of  ill  health. 

C.  E.  Nighman,  formerly  superin- 
tendent of  hydraulic  filling  and  fire 
protection  for  the  Anaconda  Copper 
Mining  Co.,  Butte,  Mont.,  has  been 
made  superintendent  of  the  same  com- 
pany's phosphate  mines  near  Soda 
Springs,  Idaho.  His  address  is  now 
Soda  Springs,  Idaho. 

J.  R.  Finlay,  of  New  York,  has  been 
on  the  Gogebic  Range,  Michigan,  since 
April  18,  making  examinations  of  the 
properties  of  the   Keeweenaw  Associa- 


tion and  preparing  a  report  for  the  di- 
rectors covering  the  progress  of  mining 
and  new  developments  of  geologic  in- 
terest in  the  past  decade. 

C.  D.  Kaeding  is  still  general  man- 
ager of  Dome  Mines  Co.,  Ltd.,  South 
Porcupine,  Ont.,  and  H.  P.  DePen- 
cier  is  at  present  acting  manager.  C. 
W.  Dowsett  has  been  appointed  gen- 
eral superintendent.  These  corrections 
should  be  made  to  the  corresponding 
paragraph  on  p.  999  of  Engineering 
and  Mining  Journal  for  April  24. 

O.  B.  Smith,  assistant  to  the  manag- 
ing director  and  the  head  of  the  explora- 
tion department  of  Granby  Consolidated 
Mining  &  Smelting  Co.,  recently  re- 
signed because  of  ill  health. 


OBITUARY 


Edward  O.  Kennedy,  mining  opera- 
tor, died  at  Phoenix,  Ariz.,  on  April 
26,  at  the  age  of  eighty-three.  Mr. 
Kennedy  was  a  native  of  New  York 
City  and  educated  for  other  callings, 
but  early  became  an  assayer  in  Colo- 
rado. In  1868  he  was  in  Elizabeth- 
town,  N.  M.,  later  in  Silver  City,  and 
a  member  of  the  second  party  to  ar- 
rive at  Globe  when  that  camp  was 
starting.  He  had  been  superintendent 
of  the  Old  Dominion  and  other 
Arizona  mines. 

William  G.  Blakely,  a  California 
'Forty-niner,  and  former  resident  of 
Carson  City,  Nev.,  died  recently  at 
Kingman,  Ariz.,  where  he  had  been  in 
legal  practice  connected  with  mining 
interests  since  1871. 

John  E,  Porter,  of  the  Nassau  Copper 
Co.,  Altaville,  Cal.,  operating  the 
Nassau  copper  mine  near  Angels  Camp, 
Cal.,  died  at  the  mine  on  March  26 
last,  aged  fifty-five  years.  Mr.  Porter 
began  his  mining  career  in  1883  as 
superintendent  of  the  Mikado  mine, 
Leadville,  Cal.,  after  completing  a 
course  in  mining  at  the  Colorado  School 
of  Mines.  In  later  years  he  was  con- 
nected with  different  mines  in  Wyom- 
ing, Alaska,  Oregon,  and  California. 
He  leaves  a  wife  and  one  daughter. 


Society  Meetings 
announced 


The    Second    Annual    Lake    Superior 
I'revention  of   Accidents  Conference   is 

announced  for  .Tune  24-2.T  at  Duluth, 
Minn.  A.  G.  Ageton,  car  engineer  for 
U.  S.  Bureau  of  Mines  in  that  district, 
has  invited  the  managers,  superintend- 
ents, engineers,  and  inspectors  of  Mich- 
igan, Wisconsin,  and  Minnesota  to  at- 
tend. The  committee  chairmen  are: 
William  Conibear,  Ishpeming;  S.  E. 
Quayle,  Virginia,  Minn.,  and  C.  F.  Lis- 
comb,  Duluth,  Minn. 
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American  Zinc  Institute  Convenes  at  Chicago 

Second  Annual  Meeting  Draws  Representative  Zinc  Men  From  All  Parts  of  Country— Charles 

M.  Schwab  Delivers  Principal  Address  of  Session — ^E.  H.  Wolfe  Elected  President, 

Succeeding  Charles  T.  Orr — Next  Convention  To  Be  Held  in  St.  Louis 

By  p.  R.  Coujren 


THE  crowning  event  of  the  first 
day's  session  of  the  second  annual 
meeting  of  the  American  Zinc 
Institute,  held  at  Chicago  on  May  10 
and  11,  and  the  outstanding  feature  of 
the  entire  meeting,  was  the  dinner 
Monday  night  at  the  Congress  Hotel, 
at  which  addresses  were  made  by 
Charles  M.  Schwab,  Whiting  Williams, 
and  Captain  Robert  W.  Hunt. 

Mr!  Schwab  made  a  special  trip  to 
Chicago  to  attend  the  institute  meet- 
ing, in  company  with  Charles  W.  Baker, 
head  of  the  American  Zinc,  Lead  & 
Smelting  Co.  He  urged  the  members 
of  the  association  to  keep  up  their  or- 
ganization and  to  co-operate  more  fully 
with  one  another,  to  the  end  that  the 
zinc  industry  may  be  operated  more 
economically  and  more  profitably.  He 
declared  that,  from  what  he  could  learn, 
the  men  interested  in  the  zinc  industry 
have  never  been  paid  a  fair  return  on 
their  investment  for  the  risk  involved, 
and  he  intimated  a  belief  that  this,  in 
part,  at  least,  has  been  due  to  the  lack 
of  co-operation  of  the  men  engaged 
in  it. 

Mr.  Schwab  was  preceded  on  the 
program  by  Whiting  Williams,  of  the 
Hydraulic  Steel  Co.,  who  recently  spent 
seven  months  in  the  labor  gangs  of 
different  industries  to  find  out  how  the 
men  themselves  are  thinking  in  the 
present  period  of  industrial  unrest.  His 
general  conclusions,  explaining  the 
cause  of  unrest  as  being  due  either  to 
lack  of  labor,  long  hours,  or  improper 
living  conditions,  drew  the  attention  of 
Mr.  Schwab,  who,  although  admitting 
that  Whiting  had  drawn  a  true  picture 
of  some  of  the  workers  of  America, 
said  that  he  had  not  described  the  con- 
dition of  the  thousands  of  contented 
workmen,  who  often  achieve  a  degree 
of  contentment  and  happiness  that  the 
owners  of  palaces  cannot  attain.  Mr. 
Schwab  said  he  believed  himself  to  be 
the  largest  employer  of  labor  in  the 
world,  having  190,000  workers  in  the 
plants  which  he  owns  or  controls,  and 
that  he  has  never  had  serious  labor 
trouble.  He  expressed  pleasure  at  get- 
ting into  the  zinc  business,  and  made  a 
tentative  promise  to  attend  future  an- 
nual meetings   of  the  organization. 

In  an  interview  after  the  meeting  Mr. 
Schwab  was  asked  if  he  intended  to  go 
into  the  zinc  industry  as  he  had  in  the 
steel  industry  and  unite  the  various 
branches  into  one  co-operative  whole. 

"It  depends  upon  the  men  in  the  in- 
dustry," he  replied.  "I  am  willing  to  do 
all  I  can  along  that  line  if  the  others 
want  me  to.  I  believe  in  co-operation 
and  shall  woi"k  for  it." 


Robert  W.  Hunt,  veteran  engineer 
of  Chicago,  eighty-two  years  old,  made 
a  splendid  address,  in  which  he  decried 
present-day  conditions,  but  expressed 
supreme  optimism  as  to  the  final  out- 
come. 

Attendance  at  the  meeting  was  not 
quite  so  large  as  a  year  ago,  the  regis- 
tration being  about  130.  Owing  to  a 
strike  of  waiters  in  Chicago  the  Con- 
gress Hotel  experienced  great  difficulty 
in  fui-nishing  the  meals  that  had  been 
arranged  for  by  the  committee,  but  the 
institute  members  took  the  curtailed 
service  in  good  part. 

The  session  was  called  to  order  at 
9  a.m.  May  10,  by  the  president, 
Charles  T.  Orr,  of  Webb  City,  Mo. 
Harry  A.  Wheeler,  past  president  of  the 
Chamber  of  Commerce  of  the  United 
States,  delivered  the  welcoming  address, 
in  which  he  made  a  strong  plea  for 
organization.  A  response  was  njade  by 
F.  C.  Wallower,  of  Joplin,  president  of 
the   Tri-State   branch   of   the    institute. 

The  afternoon  session  was  given  over 
to  the  presentation  of  papers  by  George 
C.  Stone,  of  the  New  Jersey  Zinc  Co.; 
C.  H.  Stewart,  of  the  American  Zinc 
Products  Co.,  and  A.  V.  Hutchinson, 
of  the  New  York  Metal  Worker.  Ani- 
mated discussions  followed  the  read- 
ing of  each  paper,  particularly  that  by 
Mr.  Stone,  which  concerned  European 
smelting  practices,  and  the  one  by  Mr. 
Stewart  regarding  the  possibilities  of 
zinc  roofing.  Attractive  displays  of 
articles  made  of  zinc  were  exhibited 
by  the  New  Jersey  Zinc  Co.  and  the 
Oklahoma  Zinc  Co.  in  the  Florentine 
room  at  the  hotel,  where  the  sessions 
were  held. 

The  second  day  of  the  meeting  of  the 
institute  was  given  over  to  business, 
election  of  officers,  selection  of  the  next 
place  of  meeting,  and  to  further  papers 
and  discussions.  Professor  R.  E.  Davis, 
of  Platteville,  Wis.,  director  of  the  Wis- 
consin School  of  Mines,  read  a  paper  on 
mining  in  Wisconsin  in  1919.  C.  E. 
Siebenthal,  of  the  U.  S.  Geological  Sur- 
vey, discussed  the  zinc  pigment  indus- 
try, and  L.  E.  Wemple,  of  the  American 
Zinc  Co.,  the  manufacture  of  zinc 
oxides  for  pigment  purposes.  Arthur 
Thacher,  of  the  New  Jersey  Zinc  Co., 
talked  of  mine  taxation,  and  P.  R. 
Coldren,  editor  of  the  Joplin  Globe,  read 
a  paper  on  zinc  problems  from  a  news- 
paper man's  viewpoint. 

Otto  Ruhl  and  Frank  Eberle,  of  Jop- 
lin, were  unable  to  attend  the  session, 
but  their  papers  will  appear  in  the  of- 
ficial report  of  the  meeting  to  be  pub- 
lished by  the  institute. 

Only  two  changes  were  made  in  the 


list  of  twenty-four  directors  for  the  en- 
suing three  years.  Charles  W.  Baker, 
head  of  the  American  Zinc,  Lead  & 
Smelting  Co.,  was  named  to  fill  the 
vacancy  caused  by  the  death  of  O.  S. 
Picher,  and  Eugene  R.  Grasselli  was 
named  to  take  the  place  of  George  O. 
Argall.  These  changes  were  announced 
at  the  morning  session  and  were  ratified 
by  the  institute  members.  The  direct- 
ors held  a  special  session  at  3  p.m.  and 
named  the  following  officers  for  the  in- 
stitute for  the  ensuing  year:  President, 
E.  H.  Wolfe,  manager  of  the  Illinois 
Zinc  Co.,  Peru,  111.;  vice-pi'esidents, 
Edgar  Palmer,  of  the  New  Jersey  Zinc 
Co.;  James  L.  Bruce,  of  the  Davis  Daly 
Copper  Co.,  Butte,  Mont.,  and  F.  C. 
Wallower,  of  Joplin;  treasurer,  Howard 
I.  Young;  secretary,  Stephen  S.  Tuthill, 
of  New  York.  Charles  T.  Orr,  of  Webb 
City,  Mo.,  declined  another  term  as 
president. 

It  was  recommended  by  the  execu- 
tive committee  and  approved  by  the  in- 
stitute that  a  new  system  of  assessment 
should  be  tried  out  for  raising  funds 
for  the  coming  year.  The  smelters  are 
to  be  assessed  five  cents  on  each  ton  of 
their  production,  and  the  zinc  ore  pro- 
ducers two  and  one-half  cents  on  each 
ton  of  concentrates  grading  better  than 
50  per  cent  metallic  zinc  and  one  and 
one-half  cents  on  each  ton  grading  less 
than  50  per  cent.  It  is  estimated  that 
by  this  method  a  total  of  from  between 
$35,000  and  $50,000  can  be  raised. 
There  was  no  objection  to  the  plan. 

Standing  committees  will  be  named 
later,  but  it  is  expected  that  C.  W. 
Baker  will  become  chairman  of  the 
finance  committee,  which  position  had 
been  held  by  the  late  Mr.  Picher. 

At  the  last  session,  the  producers 
and  smelters  held  a  meeting  at  which 
a  start  was  made  toward  the  working 
out  of  a  plan  that  will  place  the  pi-ice 
of  ore  on  a  contract  basis  rather  than 
leave  it  to  the  bargaining  methods  as 
at  present.  Frank  C.  Wallower,  of  the 
Goldenrod  Mining  &  Smelting  Corpora- 
tion, predicted  at  the  close  of  the  meet- 
ing that  the  differences  that  have 
grown  up  between  the  miners  and  the 
smelters  will  be  ironed  out  soon. 

The  board  of  directors  has  asked 
for  an  appropriation  of  $50,000  for  ad- 
vertising and  promotion  of  zinc  for 
larger  uses. 

The  move  to  take  the  annual  meeting 
to  Joplin  next  year  collapsed  when 
several  Joplin  men  expressed  their 
opinion  favoring  St.  Louis,  explaining 
that  they  felt  if  the  convention  should 
be  held  in  Joplin,  it  should  be  a  three- 
day  or  four-day  meeting. 
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Hoover  Committee  Appeals 
to  Engineers 

Points  Out  Qualifications  of  Its  Candi- 
date as  Most  Essential  in 
Chief    Executive 

The  Eng'ineers'  Hoover  Committee,  of 
480  Lexington  Avenue,  New  York,  has 
issued  the  following-  appeal  addressed 
to  the  engineers  of  America: 

"Fellow  Craftsmen: 

"None  .  of  the  undersigned  has  been 
active  in  'politics'  heretofore;  nor  are 
we  now!  But  we  believe  that  our  coun- 
ti-j'  needs  just  one  kind  of  a  man  to 
guide  its  fortunes  during  the  next  four 
years. 

"He  should  be  a  man  understanding 
the  underlying  causes  of  the  present  na- 
tion-wide unrest — the  economic  as  well 
as  the  social  causes;  a  man  who  has  ad- 
ministei-ed  large  affairs  successfully, 
handled  vast  sums  economically  and 
honestly;  has  employed  laborers  with 
sympathy  and  success;  one  having  ex- 
ecutive experience;  who  has  made  his 
way  up  from  humble  beginnings  and 
therefore  understands  the  psychology  of 
the  man  who  works  with  his  hands; 
one  who  has  the  courage  to  combat 
squarely,  whether  in  the  board-rooms  of 
corporations  or  in  the  councils  of 
ignorant  or  vicious   'Soviets.' 

"We  need  a  man  not  only  'favoring' 
economy  in  the  national  administra- 
tion, but  an  avowed  advocate  thereof, 
with  the  knowledge  gained  from  experi- 
ence of  how  a  budget  system  is  pre- 
pared and  also  how  it  should  work;  in 
other  words,  a  sane  and  tried  'efficiency 
expert.' 

"America  needs  a  man  who  has  seen 
and  knows  actual  conditions  overseas 
and  who  can  guide  our  international  re- 
lations with  firmness  and  sympathy, 
justice  and  honor;  a  man  who  has  met 
face  to  face  and  understands  those  who 
lead  the  councils  and  influence  the 
policies  of  European  nations,  new  and 
old;  who  has  had  not  only  the  grace  to 
say  'Yes,'  but  the  courage  to  say 
'No!'  when  necessary,  not  only  to  our 
late  enemies,  but  to  some  others  abroad 
who  would  take  advantage  of  American 
sympathy  or  generosity — yes,  and  to 
some  of  the  few  here  who  would 
'profiteer.' 

"Some  of  us  know  and  respect  one  or 
more  of  the  men  who  are  seeking  in 
an  honorable  way  to  secui-e  the  Presi- 
dential nomination,  and  others  who  are 
also  favorably  thought  of;  bnt  has  am/ 
one  of  them  the  first-hand  knowledge 
of  our  national  and  international  prob- 
lems that  are  in  the  undisputed  posses- 
sio7i  of  Herbert  Hoover?   We  think  not! 

"We  believe  it  is  possible  that  he  can 
be  nominated,  even  without  a  political 
machine  behind  him;  that  the  American 
people  can  constitute  themselves  a 
'Committee  of  the  Whole'  whose  choice 
will  be  triumphant,  provided  the  'vox 
populi'  can   be  made  audible! 

"How  can  this  be  done?  By  bringing 
it  about  that  the  people  shall  not  only 
speak  out  what  we  believe  is  in  their 
hearts  but  that  their  voice  shall  be 
heard. 


"We  are  members  of  one  or  another 
of  the  great  Engineering  Societies  of 
America,  but  we  have  neither  asked  nor 
do  we  expect  these  organizations  to  act 
as  such.  But  if  each  of  you  to  whom 
this  letter  is  sent  will  constitute  him- 
self a  committee  of  one,  each  in  his  own 
locality,  to  spread  the  well-known  facts 
of  Herbert  Hoover's  career,  personality 
and  attainments  and  to  bring  to  the 
delegates  of  your  own  state  the  knoivl- 
edge  of  your  neighbors'  demand  that  he 
shall  be  the  nominee,  this  result  will 
surely  be  attained.  No  one  knows  better 
than  the  political  leaders  of  all  parties 
that  if  nominated  he  is  sure  to  be 
elected. 
"Will  you  help  to  bring  this  about? 
"If  anyone  wishes  information  or  ad- 
vice as  to  ways  and  means  he  may  write 
to  the  Engineers'  Hoover  Committee, 
480  Lexington  Avenue,  New  York. 

Albert  R.  Ledoux,  New  York. 

Charles  F.  Rand,  New  York. 

Howard  E.  Coffin,  Michigan. 

J.  ViPOND  Davies,  New  York. 

Charles  T.  Main,  Massachusetts. 

Hunter  McDonald,  Tennessee. 

B.  B.  Thayer,  New  York. 

J.  G.  White,  New  York. 

Mining  and  Metallurgical  Society 

of  America  To  Malie  Gold 

Medal  Award 

The  Gold  Medal  of  the  Mining  and 
Metallurgical  Society  of  America  has 
been  awarded  for  the  year  1920  to  E.  A. 
Cappelen  Smith  for  distinguished  serv- 
ice in  the  art  of  hydro-metallurgy.  The 
presentation  of  the  medal  will  be  made 
on  June  2  at  a  reception  to  be  held  at 
the  Waldorf-Astoria  Hotel,  New  York. 

A.  I.  M.  E.  To  Receive  Robert  W. 
Hunt  Medal 

Invitations  have  been  extended  for 
the  occasion  of  the  presentation  of  the 
Robert  W.  Hunt  Medal  to  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers,  which  is  to  take  place  in 
the  auditorium  of  the  Engineering 
Societies  Building,  in  New  York  on 
Thursday,  May  27,  at  8:30  o'clock.  The 
speakers  will  be  Charles  M.  Schwab,  J. 
J.  Cone,  Robert  W.  Hunt,  and  Herbert 
Hoover.  Following  the  presentation 
ceremony,  a  reception  to  Captain  and 
Mrs.  Hunt  will  be  held. 

Texas  Branch  of  A.  S.  C.  E.  Holds 
Semi-Annual  Convention 

After  a  long  discussion,  the  Texas 
branch  of  the  A.  S.  C.  E.,  at  Houston, 
Texas,  at  its  semi-annual  convention, 
decided  that  it  was  not  the  purpose  of 
the  organization  to  enter  politics  and 
that  for  this  reason  the  branch  would 
make  no  official  recommendation  of 
Hoover  for  President.  He  might  have 
been  endorsed  if  he  were  an  independ- 
ent candidate. 

The  convention  comprised  both  tech- 
nical and  business  sessions  and  took 
occasion  to  make  final  plans  for  the 
meeting  of  the  International  Society  of 
Civil  Engineers  at  Houston  in  October, 
1920. 


Hoover   the   Favorite   Candidate 
at  Princeton  and  Harvard 

Students    Show    Preference    by    Straw- 
Ballot — President   Gets  41   Votes 
at  Cambridge  and   Princeton 

The  results  of  the  straw  Presidential 
votes  held  by  the  Harvard  Crimson  and 
the  Daily  Princetonian  gave  Hoover 
1,617  and  Wood  1,008  out  of  the  com- 
bined total  of  .3,327  cast  at  Harvard  and 
P*rinceton  universities.  Johnson  was 
third  at  Harvard  and  Lowden  was  third 
at  Princeton.  President  Wilson  re- 
ceived 33  votes  at  Cambridge  and  only 
8  at  Princeton.  Though  these  par- 
ticular straw  votes  have  no  political 
significance,  the  results  are  interesting 
as  showing  the  trend  of  thought  among 
the  maturest  of  our  impressionable, 
idealistic  student  bodies. 

Electrical  Haulage  in  Mine 

Transportation 

In  a  recent  issue  of  the  Electrical 
World,  there  is  an  interesting  and 
useful  article  on  page  831  by  R.  H. 
Bacon,  formerly  assistant  electrical 
engineer  for  the  Copper  Range  Co. 
Mr.  Bacon  briefly  reviews  the  under- 
ground conditions  and  layout  of  the 
mines  in,  the  Michigan  copper  district. 
He   says: 

"The  unusual  depth  and  the  wide 
distribution  of  equipment  make  the 
question  of  power  supply  one  of  the 
very  important  factors.  Even  at  250 
volts  the  expense  of  heavy  copper 
feeders  is  a  big  item,  while  at  125  volts 
i;  becomes  almost  prohibitive.  In  this 
district,  as  in  others,  there  has  been 
some  question  as  to  the  voltage  to  be 
used,  owing  to  the  element  of  danger 
introduced  through  the  use  of  250-volt 
equipment.  Experience  in  this  respect 
has  been  varied — one  company  having 
operated  250-volt  trolley  equipment 
fourteen  years  without  any  fatalities, 
while  another  company  has  had  several 
accidents  which  have  been  attributed 
to  this  cause.  The  relation  between 
voltage  and  power  supply  is  important 
because  of  the  fact  that  if  it  is  neces- 
sary to  select  r25-volt  equipment,  it  is 
evident  that  present  methods  may  not 
answer. 

"The  following  methods  of  power 
supply  are  being  used  or  have  been 
tried  out:  (1)  Direct-current  plants  lo- 
cated on  surface  and  using  shaft 
feeders;  (2)  direct-current  plants  lo- 
cated at  some  central  point  under- 
ground and  feeding  out;  (3)  motor- 
generator  sets  at  every  level  where 
locomotives  are  working." 

Mr.  Bacon  gives  a  typical  shaft  elec- 
trical distribution  layout  of  a  Lake  Su- 
perior copper  mine,  a  storage-battery 
locomotive  record  for  one  month,  and 
states  that  the  Calumet  &  Hecla  Min- 
ing Co.  now  has  in  operation  forty- 
eight  storage-battery  and  eight  125- 
volt  trolley  locomotives  of  four-ton  size, 
the  Copper  Range  Co.,  forty-one  four- 
ton,  250-volt  trolley  locomotives,  and 
the  Quincy  Mining  Co.,  twenty-nine 
four-ton,  250-volt  trolley  and  eight  five- 
ton,  125-volt  storage-battery  locomo- 
tives. 
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Leading  Events 


Interlocutory  Decree  Rendered 

in  Salt  Lake  Valley  Smoke 

Nuisance  Case 

An  interlocutory  decree  has  been 
rendered  for  a  period  of  one  year  in 
the  case  of  John  A.  Anderson  et  al.  v« 
the  American  Smelting  &  Refining  Co. 
and  the  U.  S.  Smelting  Co.,  the  smelt- 
ers continuing  to  'operate  under  certain 
limitations.  A  referee  has  been  chosen 
by  both  the  farmers  and  the  smelters  to 
investigate  and  record  smoke  conditions 
during  this  period.  The  A.  S.  &  R.  Co.,  is 
allowed  one  part  of  sulphur  dioxide  to 
a  million  parts  of  gas  or  air  during  the 
growing  season.  This  is  to  be  deter- 
mined not  by  any  single  gas  or  air  sam- 
ple but  by  the  average  of  thirteen  con- 
secutive readings  taken  at  five  minute 
intervals.  The  U.  S.  company  may  not 
exceed  0.75  per  cent  SO;.  Prof.  R.  E. 
Swain,  of  Leland  Stanford  University, 
has  been  chosen  as  referee. 

Both  the  United  States  company  and 
the  A.  S.  &  R.  use  bag  houses  for 
their  furnace  gases,  and  the  A.  S.  &  R., 
in  addition,  employs  Cottrell  precipita- 
tion in  the  treatment  of  its  roaster 
gases.  The  roaster  gases  carry  the 
l^ghest  percentage  of  SO;  and  are 
iassed  through  three  Cottrell  precipi- 
tation plants  in  series.  The  first  takes 
out  85  per  cent  of  the  solids,  the  second 
12  per  cent  and  the  third  practically  all 
of  the  remaining  solids  except  a  very 
small  amount  of  finally  divided  sulphur 
which  escapes  but  is  not  detrimental  to 
vegetation.  The  Cottrell  treatment 
allows  a  higher  temperature  for  the 
gases  than  can  be  used  in  the  bag 
houses  so  that  the  S0=  escapes  hotter 
and  rises  to  a  higher  elevation  and  is 
more  easily  and  widely  diffused.  Also 
the  A.  S.  &  R.  have  one  of  the  highest 
stacks  in  the  country — 455  ft.  high — 
which  carries  up  the  gases  and  helps 
rt!  the  diffusion.  They  have  installed  a 
heater  at  the  base  of  this  large  stack 
and  by  using  approximately  one  ton  of 
coal  an  hour  can  increase  the  tempei-a- 
ture  of  the  stack  gases  about  100  de- 
grees, which,  of  course,  causes  them  to 
rise  to  a  higher  elevation. 

Rio  Grande  Removes  Embargo 
Against  A.  V.  Smelter 

The  embargo  on  ore  shipments  to 
the  A.  V.  smelter  plant  of  the  Ameri- 
can Smelting  &  Refining  Co.  at  Lead- 
ville,  Col.,  has  been  removed.  On  ac- 
count of  labor  shortage  at  the  plant, 
the  company  was  unable  to  unload  ore 
as  fast  as  received  and  over  130  cars 
were  standing  in  the  yards  when  the 
embargo  on  further  shipments  was  an- 
nounced by  the  Denver  &  Rio  Grande 
road.  ^ 


Western  Phosphate  Field  Developing  as  Demand 
for  Product  Grows 

Several  Japanese  Shipping  Firms  in  Market,  Desiring  Mineral  for 

Return  Ballast — Anaconda  Has  Acquired  2,500  Acres 

of  Patented  Ground  Near  Soda  Springs 

By  Robert  N.  Bell 


The  most  developed  property  in  the 
phosphate  field  in  southeastern  Idaho 
is  the  Waterloo  mine,  three  miles 
east  of  Montpelier  on  the  Oregon  Short 
Line.  This  deposit  is  being  developed 
to  a  depth  of  800  ft.  on  the  dip  by 
means  of  short  adits  from  50  to  150  ft. 
long.  From  these,  drifts  have  been 
driven  on  the  strike  for  2,000  ft.  and 
the  ore  mined  by  ordinary  back-stoping 
methods,    small    posts    or    stulls    being 
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Tlie  Eighty-five  mine  at  VaJedon, 
A".  Af.,  is  reported  to  have  been  sold 
to  the  Calumet  rf  Arizona  Mining  Co. 
Miami  Copper  has  been  cited  to  ap- 
pear for  eontempt  of  court  rcith  re- 
gard to  the  Minerals  Separation  case. 
Plans  have  been  a^inottnced  by  the 
Biitish  Columbia  Government  for  fi- 
nancing private  prospecting  parties 
this  summer.  At  Grass  Valley.  Cal., 
the  Empire  Mines  has  placed  Ms  neto 
stamp  icnit  in  commission.  The  Ken- 
nedy and  Argonaut  mines  at  Jack- 
son are  to  be  unwatered,  as  the 
recent  fire  is  thought  to  be  extin- 
guished. An  interlocutory  decree  has 
been  rendered  in  a  smoke  nuisance 
case  affecting  the  A.  S.  i£  R.  and  the 
U.  S.  Smelting  Co.  in  the  Salt  Lake 
Valley,   Utah. 

.it  Washington,  a  joint  resolution 
providing  for  suspending  requirements 
of  annual  assessment  work  in  1920 
has  been  introduced  in  the  House: 
also  a  bill  to  permit  mining  for  non- 
metallic  minerals  on  Indian  reserva- 
tions. Agents  have  been  selected  to 
distribute    Government    nitrate. 


occasionally  employed.  The  vein  in  this 
mine  is  6  ft.  thick  and  has  a  so-called 
cap  lime  or  hard  smooth  roof  consist- 
ing of  a  2-ft.  bed  of  fossil  limestone. 
The  ore  is  clean  and  requires  no  sort- 
ing. The  plant  consists  of  a  50-ton 
loading  bin  and  a  small  blacksmith 
shop,  which  has  sufficed  for  the  pro- 
duction of  70,000  tons  of  70  per  cent 
ore  already  shipped. 

Hand  drilling  has  been  used  to  date. 
Extensive  new  contracts  have  been 
recently  obtained,  however,  and  the 
company  is  installing  a  compressor 
plant  and  driving  a  new  tunnel  lower 
dovra.  The  oi'e  is  in  banded  layers  1 
to  4  in.  thick  and  decidedly  friable.  It 
has  been  broken  by  drilling  with  a  coal 
auger  in  the  softer  layers  and  wedging 
dovm   from   the   roof. 

The  northern  half  of  this  property, 
which  runs  along  the  strike  of  the  vein 
for  two  miles,  has  recently  been  leased 
for  ten  years  to  Neibley  and  Newhouse, 


of  Salt  Lake  City,  who  are  installing  a 
750-ton  plant  on  the  north  side  of  the 
canyon  and  already  have  an  adit  tunnel 
well  under  way,  with  a  view  to  supply- 
ing a  long-term  contract  for  90,000  tons 
a  year  for  shipment  to  the  Orient,  at 
a  figure  said  to  be  $11.50  per  ton  f.a.s. 
Portland,  Ore.,  for  bulk  dried  rock.  The 
new  tunnel  should  permit  a  rapid  ac- 
cuniulation  of  back-stoping  reserves. 

This  new  venture  involves  the  con- 
struction of  a  4-mile  spur  from  the 
railroad  at  Montpelier.  The  right  of 
way  through  the  city  has  been  secured 
and  negotiations  are  under  way  for  the 
rest.  The  output  to  date  has  been 
hauled  in  wagons  to  Montpelier  at  a 
cost  of  70c.  to  $1  per  ton. 

Fifteen  miles  west  of  Montpelier  near 
Paris,  Ida.,  the  Western  Phosphate  Co.'s 
mine  has  been  developed  on  a  6-ft.  vein 
of  clean  grey  phosphate  rock  with  a 
brown  shaly  roof.  Back  -  stoping  is 
employed  as  at  the  Waterloo.  The  vein 
stands  at  60  deg.  Stulls  are  necessary 
to  prevent  mixture  of  the  shaly  roof 
material.  A  very  high-grade  product  is 
maintained,  which  is  said  to  have  aver- 
aged better  than  70  per  cent  tricalcium 
phosphate  for  total  shipments  aggre- 
gating 60,000  tons  to  date. 

The  principal  development  of  this 
deposit  is  a  1,500-ft.  adit  driven  from 
the  canyon  side  on  the  vein  with  36 
stope  chutes  carrying  maximum  backs 
so  far  of  300  ft.  New  capital  has  been 
introduced  into  the  enterprise  since  last 
fall,  which  is  warranted  by  extensive 
contracts  obtained  from  Oriental  and 
eastern  shipments  that  are  said  to 
bring  $5  to  $6  per  ton  f.o.b.  mine.  The 
old  adit  started  on  the  vein  from  the 
canyon  side  has  been  transformed  into 
a  double-track  tunnel,  now  1,500  ft.  long 
on  the  course  of  the  vein.  Equipment 
includes  a  ventilating  system,  compres- 
sor, machine  drills  and  sharpeners. 
Small  rotating  jackhammers,  which  can 
put  down  a  4-ft.  hole  in  ten  minutes, 
are  used.  A  railway  spur,  3.6  miles  long, 
has  been  completed  from  Paris  to  the 
property  and  a  milling  plant  has  been 
erected  that  is  designed  principally  for 
drying  the  rock. 

The  mill  has  large  bins  and  two  250- 
ton  rotary  dryers.  Two  new  rotaries 
are  on  the  way,  which  will  increase  the 
capacity  to  500  tons  a  day.  Foundations 
for  these  have  been  provided.     There  is 
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also  a  5-ton  Raymond  pulverizer,  de- 
signed for  making  a  finely  pulverized 
product  of  minus  100  mesh  or  floats,  for 
which  the  company  has  a  considerable 
demand  from  Illinois. 

A  contract  has  recently  been  ob- 
tained by  the  Western  Phosphate  Co. 
for  60,000  tons  of  70  per  cent  rock  for 
shipment  to  the  Orient  from  one  of  the 
bice  Japanese  transportation  companies. 
The  first  train  load  was  forwarded  on 
this  contract  on  March  15.  Other  con- 
tracts call  for  50,000  tons  more.  The 
company  expects  to  have  its  plant  com- 
pleted and  development  sufficiently  ad- 
vanced within  a  few  months  to  fill  these 
requirements  and  to  secure  other  con- 
tracts which  are  off'ered. 

By  crosscutting  160  ft.  from  the  main 
adit  a  second  bed  of  phosphate  rock  12 
ft.  thick  was  disclosed,  which  is  said  to 
average  60  per  cent  tricalcium  phos- 
phate and  to  carry  separate  bands,  over 
a  foot  thick,  of  75  to  80  per  cent  rock. 

Anaconda  Entering  Phosphate  Field 

One  of  the  most  promising  properties 
in  this  field  is  situated  near  Soda 
Springs  in  Caribou  County,  Ida.,  30 
miles  northwest  of  Montpelier,  which 
embraces  a  group  of  patented  phos- 
phate placer  claims,  2,500  acres  in  ex- 
tent, which  has  recently  been  purchased 
by  the  Anaconda  Copper  Mining  Co. 
This  property  embraces  a  large  part  of 
the  territory  covered  by  the  Govern- 
ment survey  made  in  Caribou  County 
(formally  Bannock  County)  on  the 
phosphate  horizon. 

Anaconda  is  entering  the  field  to 
secure  a  permanent  supply  of  phos- 
phate rock  for  treatment  by  a  process 
developed  in  its  own  laboratories.  This 
process,  involving  the  use  of  sulphuric 
acid,  was  discovered  and  nearly  per- 
fected prior  to  the  war.  By  it  can  be 
made  a  superphosphate  of  sufficient 
concentration  to  stand  transportation 
charges  to  any  available  market.  The 
company  intends  to  build  a  railway  spur 
from  the  main  line  at  Soda  Springs  to 
the  most  favorable  point  of  attack  on 
this  property.  Erection  of  a  plant  of 
1,000  tons'  initial  capacity  to  handle  the 
rock  is  also  planned. 

Between  Montpelier  and  Soda  Springs 
on  the  east  side  of  the  Bear  River 
valley  at  Jones  Canyon,  two  other  phos- 
phate properties  have  recently  been 
transferred  to  private  hands  and  arc 
now  being  developed  with  a  force  of  30 
men.  About  a  car  a  day  of  70  per  cent 
rock  is  being  shipped  from  this  develop- 
ment work.  The  property  has  been 
taken  over  by  the  Merriman  Potash 
Products  Co.  of  Merriman,  Neb.,  which 
is  engaged  in  extracting  soluble  potash 
salts  from  the  alkaline  lakes  of  north- 
western Nebraska.  This  company  also 
has  a  new  process  for  making  a  high- 
grade  suiphuric-acid-free  product  of 
soluble  potash  and  phosphoric  oxide. 
A.  C.  Whitford,  chief  chemist  of  the 
company,  has  recently  been  in  the  Idaho 
phosphate  field  acquiring  additional 
phosphate  holdings  for  the  company 
and  associates. 

Nearest  to  the  Idaho  development  in 
rock   phosphate   and   immediately  over 


the  Wyoming  line  in  the  Crawford 
Mountains,  the  Bradley  Brothers  Fer- 
tilizer Co.,  of  Boston  and  Los  Angeles, 
has  the  most  extensively  developed 
property  in  the  field.  Thus  far  it  ha.< 
made  a  considerable  production.  Th,' 
rock  has  been  hauled  7  miles  to  the 
Short  Line  station  at  Sage,  Wyo.,  in 
motor  trucks  over  a  flat  valley  road  at 
a  cost  varying  from  75c.  to  $1.10  per 
ten.  An  adjoining  property  covering  a 
large  patented  area  and  owned  by  the 
U.  S.  Phosphate  Co.  is  now  being 
negotiated  for  by  other  interests  for 
$1,000,000.  Two  or  three  other  big 
deals  are  on  foot. 

The  present  demand  for  phosphate  is 
coming  from  all  directions.  Three  of 
the  biggest  contracts  are  offered  by 
Japanese  shipping  firms.  For  the  en- 
couragement of  traffic  in  this  direction 
the  Department,  of  Public  Docks  at 
Portland,  Ore.,  has  agreed  to  erect  a 
bunker  of  10,000  tons  capacity  for 
transferring  phosphate  aboard  ship.  As 
near  as  can  be  learned  Japan  uses  be- 
tween 400,000  and  500,000  tons  of  im- 
ported rock  phosphate  a  year.  Its  pre- 
vious source  of  supply  has  been  north- 
em  Africa  and  the  South  Pacific  Islands, 
the  latter  involving  a  one-way  load  and 
therefore  undesirable.  Phosphate  rock 
makes  desirable  bottom  ballast  for  a 
ship  and  a  desirable  item  of  return 
traffic  for  these  Japanese  shipping 
firms.  They  have  given  guarantees  for 
the  contracts  and  offer  to  extend  them 
over  a  period  of  years. 

The  contract  selling  price  of  the  i-aw 
rock  in  Idaho  of  the  grades  named  is 
$5  to  $6  per  ton  f.o.b.  and  the  freight 
rate  now  in  force  to  both  Portland  and 
San  Francisco  is  $4.40  per  ton.  The 
present  Japanese  requirement  is  for 
dried  rock  of  a  maximum  3  per  cent 
moisture.  This  is  now  being  shipped  in 
150-pound  bags  but  is  said  to  be  accept- 
able in  bulk.  The  principal  shipments 
in  the  past  from  the  Idaho  field  have 
been  made  to  the  acid  works  of  the  San 
Francisco  Chemical  Co.  on  San  Fran- 
cisco Bay  and  to  the  fertilizer  works  of 
the  Bradley  Brothers  and  others  at  Los 
Angeles;  also  to  Hawaii  and  Japan. 

In  the  present  incomplete  stages  of 
development  there  is  very  little  profit 
in  mining  the  mineral  at  this  price. 
The  freight  rate  east  to  Chicago  on  raw 
'■ock  is  $8  per  ton  and  is  all  the  traffic 
will  bear.  If  this  rate  were  modified  in 
zones  between  Chicago  and  the  mines, 
on  a  coal  haulage  basis,  a  big  business 
should  rapidly  develop. 


At  the  recent  annual  meeting  of  the 
Idaho  State  Bureau  of  Mines  and 
Geology  at  Boise,  Idaho,  it  was  decided 
to  complete  the  geological  and  topo- 
graphical work  started  last  summer 
in  the  Seven  Devils  district  and  to  take 
up  similar  work  along  the  Clearwater 
River  and  in  the  Sawtooth  district.  It 
was  also  announced  that  special  efforts 
would  be  made  to  avoid  delay  in  the 
publication  and  distribution  of  reports 
covering  this  work,  and  to  eliminate  as 
far  as  practicable  the  use  of  technical 
language  in  their  preparation,  for  the 
benefit  of  prospectors  and  others. 


Miami  Copper  Cited  for  Contempt 

Charged      with      Continuing      Use      of 

Minerals      Separation     Process     in 

Spite  of   Court   Injunction 

Judge  Hugh  M.  Morrow,  of  the  U.  S. 
District  Court,  Wilmington,  Del.,  has 
ordered  Miami  Copper  Co.  to  appear 
before  him  June  7,  1920,  for  contempt 
of  court  in  disobeying  the  injunction  of 
Sept.  8,  1917,  restraining  it  from  con- 
tinued use  of  the  flotation  process  of 
Minerals  Separation,  Ltd.  Minerals 
Separation  was  responsible  for  the  is- 
suance of  the  court  order. 

In  affidavits  filed  with  its  application 
for  a  further  injunction  Minerals  Sep- 
aration claims  that  ever  since  the  in- 
junction of  two  years  ago  Miami  has 
been  securing  its  entire  production  of 
copper  through  use  of  flotation  with 
exception  of  small  recoveries  from  use 
of  slime  tables  and  sand  tables.  It  al- 
so sets  forth  eleven  variations  of  pro- 
cedure used   by   Miami   in   flotation. 

Supplemental  hearings  in  the  account- 
ing between  Miami  and  Minerals  Sep- 
aration have  been  adjourned,  and  the 
matter  of  whether  the  use  of  Callow 
cells,  with  or  without  prior  agitation, 
or  with  vaporizing  of  the  oil  by  heating 
and  subsequent  introduction  into  the 
flotation  cell,  or  the  use  of  X-cake,  as 
variously  practiced  by  Miami,  are  in- 
fringements of  Minerals  Separation's 
process  or  not,  will  be  threshed  out  in 
court. 

Butte  &  Superior  has  been  given  an 
extension  until  June  9,  1920,  to  com- 
plete its  accounting  for  infringement  of 
Minerals  Separation's  flotation  patent. 
In  the  Maine  courts  the  suits  against 
Nevada  Consolidated  Copper  Co.  and 
Magma  Copper  Co.  for  infringement 
are  proceeding  slowly,  with  both  sides 
demanding   further  particulars. 

Operators  at  Creede,  Col.,  Affected 
by  Increased  Smelting  Rates 

Mine  operators  at  Creede,  Col.,  are 
much  disturbed  over  the  $2  advance  in 
smelter  rates  and  the  limitation  of  con- 
signments to  1,000  tons  monthly  which 
was  recently  announced  by  the  Ameri- 
can Smelting  &  Refining  Co.  Ship- 
ments from  this  district  to  the  Durango 
smelter  amounted  to  about  2,000  tons 
monthly  and  would,  it  is  claimed,  on 
account  of  the  increased  activity  in  the 
mines,  have  reached  approximately 
3,000  tons  in  May. 

The  snT-'ter  officials  claim  that  they 
are  getting  an  over-supply  of  siliceous 
ores  and  that,  for  this  reason,  they  can 
handle  only  a  limited  amount  from 
Creede.  The  latest  schedule  brings 
treatment  charges  on  all  ores  uniler 
$35  up  to  $8.50  per  ton,  and  to  this 
amount  must  be  added  a  $3  fi-eight  rate 
to  the  smelter. 

At  the  last  session  of  the  Colorado 
legislature  $15,000  was  appropriated 
for  the  use  of  the  U.  S.  Bureau  of 
Mines  in  making  investigations  of 
problems  regarding  the  treatment  of 
low-grade  complex  ores  of  the  state. 
An  effort  will  be  made  to  induce  the 
bureau  to  take  up  the  Creede  problem. 
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British  Columbia  to  Finance 
Prospecting  Parties 

Aid     for     Returned     Soldiers     Primary 

Purpose — Reimbursement    Only 

If  Claims   Are   Productive 

By  Robert  Dunn 

Twenty-five  prospecting  parties  will 
bo  financed  by  the  British  Columbia 
Government  this  summer,  each  party 
to  be  composed  of  two  men,  one  of 
whom  must  be  an  experienced  pros- 
pector. Primarily  the  purpose  is  to 
extend  aid  to  returned  soldiers  who 
■wish  to  take  up  this  vocation,  so  that 
war  veterans  without  practical  knowl- 
edge will  be  paired  with  old  timers  at 
mineral  exploration  in  the  province. 

Each  party  will  be  grubstaked  and 
the  total  number  chosen  will  be  taken 
from  the  mineral  survey  districts  of 
British  Columbia  in  proportion  to  the 
population  of  the  said  districts.  Details 
relating  to  the  organization  are  being 
placed  in  the  hands  of  the  several  dis- 
trict engineers. 

Transportation,  it  is  proposed,  shall 
be  paid  to  the  starting  points  selected 
for  each  party  and  every  man  will  be 
provided  with  a  free  miners'  license. 
Government  assay  laboratories  will  be 
at  the  disposal  of  the  prospectors. 
Claims  staked  shall  belong  equally  to 
the  two  partners,  and  against  each  such 
property  there  shall  be  a  charge  in 
favor  of  the  government  equal  to  doublp 
the  expenses  of  the  party,  with  interest 
at  6  per  cent. 

The  government's  interest  is  to  be  se- 
cured by  an  agreement  that  in  the  event 
of  ore  being  produced  by  the  original 
stakers  10  per  cent  of  its  value  shall 
be  applied  to  the  defrayment  of  the 
debt,  and  should  it  be  sold  before  reach- 
ing that  point  in  its  development,  the 
government's  interest  must  be  con- 
sidered  a   first  charge. 

William  Sloan,  Minister  of  Mines, 
who  states  that  the  scheme  will  become 
operative  immediately,  anticipates  that, 
not  only  will  the  returned  soldiers  be 
helped  but  active  prospecting  for  min- 
eral in  British  Columbia  vidll  be 
markedly  stimulated. 

Alaska  Treadwell  Holds  Option 
on  Claims  at  Nixon's  Fork 

IProperty      Acquired      Last      Summer — 

Outfit  Being  Assembled  at  Juneau 

—  Ready     Bullion     Producing 

Medium-Grade   Ore 

The  Alaska  Treadwell  Gold  Mining 
Co.  has  taken  an  option  on  twelve  gold 
(|uartz  claims  at  Nixon's  Fork  near 
McGrath,  in  the  Kuskokwim  Valley, 
Alaska.  Livingston  Wernecke,  geolo- 
gist for  the  company,  secured  the  prop- 
erty last  summer  while  on  a  scouting 
trip  for  property  worth  developing. 
Twelve  men  are  at  present  employed. 
An  outfit  is  being  assembled  at  Juneau. 
The  property  is  twelve  days  by  dog 
team  beyond  the  Government  railway 
from  Seward. 

The  Treadwell  mine  is  still  flooded. 
(t  is  reported  that  ore  of  medium  grade 
is  being  worked  at  the  Ready  Bullion 
mine. 


Eighty-Five   Mine,    Lordsburg, 

N.  M.,  Reported  Sold  to 

Calumet  &  Arizona 

The  deal  for  the  purchase  of  the 
Eighty-five  mine  at  Valedon,  N.  M.,  in 
the  Lordsburg  district,  is  reported  to 
have  been  closed  by  the  Calumet  & 
Arizona  Mining  Co.  Col.  J.  E.  Green- 
way,  manager  of  the  latter  company, 
and  Ira  B.  Joraleman,  geologist  for  the 
New  Cornelia  Copper  Co.,  recently 
visited  the  property.  The  latter,  it  is 
stated,  took  possession  of  the  Eighty- 
five  company's  holdings  on  May  10, 
acting  as  representative  of  the  pur- 
chasers. Shipments  will  bejcontmued, 
it  is  reported,  and  an  extensive  scheme 
of  development  pushed.  The  Eighty- 
five  mine  was  owned  by  the  Warner  in- 
terests, who  have  been  engaged  in 
manufacturing  the  Warner  speedom- 
eter. A.  J.  Inderrieden  has  been  in 
charge  of  the  property  at  Valedon. 

The  purchase  price  has  not  been 
made  public.  The  propei'ty  was  ex- 
amined about  a  year  ago  by  Percy  Wil- 
son, geologist,  who  has  recently  been 
in  charge  of  the  sampling  crew.  At 
that  time  the  price  asked  was 
$2,000,000. 

Consolidated  at  Trail,  B.  C, 
Insures  Employees 

The  Consolidated  Mining  &  Smelting 
Co.  of  Canada  has  taken  out  a  blanket 
insurance  policy  covering  the  lives  of 
all  its  employees  who  have  been  in  its 
employ  six  months  or  more,  without 
cost  to  the  men.  The  company  employs 
approximately  2,000  men.  Length  oi' 
service  regulates  the  amount  of  the 
policy  in  each  man's  favor.  The  mini- 
mum amount  is  §500,  for  six  months 
in  the  company's  employ,  and  the  maxi- 
mum is  $1,500,  for  five  years  and  six 
months  and  over.  There  is  a  gradu- 
ated scale  worked  out  between  these 
figures. 

In  a  statement  to  the  men  the  man- 
agement of  the  company  asserts  that 
the  insurance  ceases  when  a  man  leaves 
its  employ;  that  in  the  event  of  re- 
employment a  man  is  rated  as  a  nev,- 
employee;  that  in  the  case  of  perma- 
nent or  total  disability  before  the  ag? 
of  60  years  the  amount  of  the  insurance 
will  be  paid  in  one  sum  or  over  a  period 
of  years;  that  there  is  no  cost  to  ths 
employee;  that  no  medical  examination 
is  required;  that  the  insurance  in  m 
way  interferes  with  or  is  in  place  of 
benefits  provided  by  the  Workmen's 
Compensation  Act  or  any  other  insur- 
ance the  employee  may  have;  and  that 
this  action  is  voluntary  on  the  part  of 
the  company  and  constitutes  no  con- 
tract with  any  employee  and  confers  no 
legal  rights  upon  him.  It  also  is  made 
clear  that  it  does  not  interfere  with 
the  company's  privileges  to  dismiss  a 
man  when  it  may  be  considered  policy 
to  do  so  and  that  on  such  dismissal  the 
policy  lapses. 


Metalliferous  mining  in  the  Slocan 
district  of  British  Columbia  has  been 
tied  up  by  a  strike  of  the  miners,  who 
are  demanding;  an  increase  of  .$1  a  day. 


Labor  Situation  in  Colorado 
Unsatisfactory 

Scarcity    of    Miners    Mere    Pronounceu 

Than  Since  Beginning  of  War 

—No  Strikes 

The  labor  situation  is  probably  in  a 
more  unsatisfactory  condition  through- 
out the  mining  districts  of  Colorado 
than  at  any  time  since  the  beginning 
of  the  war.  At  Telluride,  on  account 
of  increased  operations  of  the  principal 
mining  companies,  there  is  a  shortage 
of  from  300  to  500  men.  Carpenters 
and  skilled  mechanics  are  in  demand 
as  well  as  miners.  A  hundred  more 
miners  could  find  employment  in  the 
vanadium  and  carnotite  fields.  A  short- 
age of  men  is  reported  in  San  Juan, 
Eagle  and  Lake  counties. 

Recent  Production  Reports 

Inspiration  produced  6,000,000  lb. 
copper  in  April  compared  with  6,500,000 
in  March. 

Miami  Copper  Co.  produced  4,924,420 
lb.  copper  in  April  against  5,001,535  in 
March. 

Anaconda  produced  15,800,000  lb. 
copper  in  April  compared  with  18,450,- 
000  in  March. 

Phelps  Dodge  Corporation's  output 
of  copper  in  April  was  7,798,000  lb. 
from  the  following  sources:  Copper 
Queen,  4,885,000  lb.;  Moctezuma,  2,- 
098,000;  Burro  Mountain,  0;  custom 
ores,  815,000.  The  March  production 
was  7,931,000  lb. 

Iron  Cap  Copper  Co.  produced  639,- 
486  lb.  copper  and  9,187  oz.  silver  in 
March.  The  February  output  was 
570,665  lb.  copper  and  8,811  oz.  silver. 

Calumet  &  Arizona  produced  3,176,- 
000  lb.  fine  copper  in  April  against 
3,164,000  lb.   in  March. 

New  Cornelia  produced  3,560,000  lb. 
copper  in  April  compared  with  3,516,- 
000  in  March. 

Callahan  Zinc-Lead  Co.  (Consolidated 
Interstate  Callahan)  in  April  shipped 
5.900,000  lb.  of  52  per  cent  zinc  con- 
centrates (March,  7,400,000),  2,100,000 
lb.  of  60  per  cent  lead  concentrates 
(March,  2,900,000),  and  23,100  oz.  of  sil- 
ver   (March,   29,290). 

Arizona  Copper  Co.  produced  3,000,- 
000  lb.  copper  in  April.  The  same 
quantity  was  produced  in  March,  Feb- 
ruary and  January. 

Shattuck  Arizona's  April  output  was 
214,122  lb.  copper,  750,049  lb.  lead,  29,- 
063  oz.  silver,  and  448.04  oz.  gold.  In 
March  the  production  was  344,938  lb 
copper,  583,101  lb.  lead,  26,084  oz.  sil- 
ver, and  290.79  oz.  gold. 

U.  V.  Extension  produced  3,270,718 
lb.  copper  in  April  compared  with 
3,977,672   in   March. 

Cerro  de  Pasco  produced  3,942,000 
lb.  copper  in  April  against  5,658,000 
in   March. 

Greene  Cananea  produced  4,000,000 
lb.  of  copper,  157,400  oz.  silver  and 
940  oz.  gold  in  April,  compared  with 
3,700,000  lb.  of  copper,  144,750  oz.  sil- 
ver, and  770  oz.  gold  in  March. 

Oriental  Consolidated,  Unsan,  Chosen, 
obtained  $101,610  in  its  April  cleanup. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Further  Awards  Made  by  War- 
Minerals  Relief  Commission 

Total    Amount    Recommended    to    Date 
Past   Million-Dollar   Mark 

Awards  recommended  by  the  War 
Minerals  Relief  Commission  since  those 
last  reported  in  Engineering  and  Mining 
Journal  are  as  follows:  J.  P.  Jones, 
manKanese,  $809.85,  65  per  cent  of 
the  amount  claimed;  Julian  E.  Esper, 
chrome,  $473,  85  per  cent;  Bold  Mining 
Co.,  manganese,  $14,139.12,  39  per  cent; 
Tennessee  Manganese  Co.,  manganese, 
$8,001.23,  32  per  cent;  Virginia  Man- 
ganese Corporation,  $3,010.92,  28  per 
cent;  Holter  &  Faucher,  chrome,  $10,- 
■946.55,  77  per  cent;  Flanagan  &  Quinn, 
manganese,  $2,693.84,  45  per  cent;  H. 
A.  Schmidt,  chroi  .5,  $2,085.19,  32  per 
cent;  and  Green  River  Mining  Co., 
manganese,  $6,092.55,  24  per  cent.  The 
total  amount  recommended  for  awards 
by  the  War-Minerals  Relief  Commis- 
sion has  now  passed  the  million-dollar 
mark. 

During   the   week   ended   May    1,   the 
commission     announced     the    following 
awards:  May  Dew  Mining  Co.,  chrome, 
$3,152.04,    46    per    cent;    Holmquist    & 
Johnson,   manganese,   $1,434.38,   25    per 
cent;   Unaka  Minerals  Co.,  manganese, 
$1,910.53,   44   per  cent;    Iron    Mountain 
Alloy  Co.,   manganese,  $1,422.63,   1   per 
cent;  H.  M.  Taylor,  chrome,  $480.75,  84 
per  cent;  P.  L.  Papish,  chrome.  $.525.38, 
11  per  c:nt.     The  amount  awarded  Mr. 
Papish   was    in   addition   to   a    previous 
award.     He   made  claim  for  $11,723.18 
and  was  awarded  a   total  of  $1,272.85. 
The  following  claims  have   been   dis- 
allowed (the  claimant,  the  mineral,  the 
amotlht  claimed,  and  the  i-eason  for  dis- 
allowance  are    shown):      W.    S.    Holm- 
quist,  manganese,   $869.15,   no   loss;   J. 
E.  Keeney,  chrome,  $1,059.05,  not  com- 
mercial;   H.    M.    Parsons,    manganese, 
$5,417.90,   no    Government   request;    W. 
D.    Patterson,    manganese,    $403.60,    no 
Government   request;   Bowen   &    Holm- 
quist,   manganese,    $12,640.95,    no   loss; 
P.    W.    Stearns,    chrome,    $782.75,    not 
commercial;  J.  W.  Gumey,  manganese, 
$1,026.22,    no    Government    request;    C. 
H.  Hawkins,  chrome,  $2,441.51,  no  Gov- 
ernment request. 

Provision  Made  for  New  Mining 
Experiment  Stations 

No  objection  was  raised  in  the  House 
to  the  item  in  the  Sundry  Civil  Appro- 
priation Bill  which  provides  $175,000 
for  the  establishment  of  new  mining 
experiment  stations,  and  for  the  main- 
tenance of  those  already  in  existence. 
That  Nevada  expects  to  secure  one  of 
these  stations  may  be  judged  from  the 
arguments  presented  by  Representative 
Evans,  on  the  floor  of  the  House,  as  to 
the  need  for  one. 


Ferromanganese   Sales   Unfair, 
Commission  Alleges 

Charges  of  unfair  competition  in  the 
importation  and  sale  of  ferroman- 
ganese, brought  by  the  Federal  Trade 
Commission,  have  been  denied  by 
Ciocker  Brothers,  of  New  York,  and 
Frank  Samuel,  of  Philadelphia,  Amer- 
ican sales  agents  for  British  concerns. 
It  is  declared  in  the  answer  to  the 
commission  that  during  the  last  three 
years  steel  manufacturers  in  the 
United  States  have  been  able  to  pro- 
duce nearly  30,000  tons  more  open- 
hearth  steel  than  could  have  been  pro- 
duced had  these  imports  not  been  made. 
In  reducing  the  price  it  is  stated  that 
the  British  manufacturers  simply  did 
it  to  meet  American  competition.  It 
was  alleged  that  the  price  was  reduced 
by  the  American  manufacturers  first. 
It  was  also  stated  that  American  man- 
ufacturers of  ferromanganese  are  un- 
able to  supply  the  requirements  of  the 
steel  industry  of  this  country.  The 
stlling  price  of  imported  ferromangan- 
ese is  greater,  it  is  declared,  and  has 
always  been  greater,  than  the  price 
in  England.  It  is  admitted  that  a  neg- 
ligible proportion  of  the  imports  may 
have  been  sold  cheaper  in  England  ow- 
ing to  the  violent  fluctuations  in  prices. 

Would  Permit  Mining  Non-Metal- 
lic Minerals  on  Reservations 

Representative  Hayden  of  Arizona 
introduced  a  bill  (H.R.  13,851)  on 
April  20,  authorizing  mining  for  non- 
metalliferous  minerals  on  Indian  res- 
ervations. The  measure  provides  that 
the  "act  to  promote  the  mining  of  coal, 
phosphate,  oil,  oil  shale,  gas,  and 
sodium  on  the  public  domain,  approved 
Feb.  25,  1920,  shall  apply  also  to  unal- 
lotted lands  within  Indian  reserva- 
tions." 


Agents  Selected  To  Distribute 
Government  Nitrate 

Congress  Expected  To  Authorize  Oper- 
ation of  Mu.scle  Shoals  Plant — .May 
Lower  Chilean  Price 

Distribution  of  100,000  tons  of  the 
War  Department's  reserve  of  nitrate  of 
soda  is  to  begin  at  once.  The  War  De- 
partment has  arranged  with  W.  R. 
Grace  &  Co.,  J.  H.  Baker  &  Co.,  and 
Wessen  &  Revell  to  handle  the  dis- 
tribution. The  distributers  will  receive 
a  commission  of  2i  per  cent.  The  dis- 
tributers were  selected  as  result  of 
competitive  bids.  The  price  tentatively 
agreed  upon  for  the  Government's 
nitrate  is  $88.90. 

The  Senate  Committee  on  Agricul- 
ture, which  is  considering  the  bill  pro- 
viding for  the  operation  of  the  Muscle 
Shoals  plant  by  the  U.  S.  Fixed  Nitro- 
gen Corporation,  has  concluded  its 
hearings.  The  testimony  will  be  gone 
over  in  executive  sessions  of  the  com- 
mittee. A  favorable  report  on  the  bill, 
which  will  be  amended  somewhat  by 
the  committee,  is  expected  soon. 

The  probability  that  Congress  will 
authorize  the  operation  of  the  Muscle 
Shoals  plant  is  having  a  direct  effect  on 
the  plans  in  Chile.  It  is  believed  that 
the  operation  of  this  plant  will  prevent 
any  increase  in  the  export  duty  on  the 
Chilean  nitrate,  and  some  are  of  the 
opinion  that  it  may  result  in  lower 
prices  for  the  Chilean  product. 

Seek  To  Suspend  Assessment 
Requirements  for  1920 

A  joint  resolution  (H.  J.  Res.  349) 
to  suspend  the  requirements  of  an- 
nual assessment  work  on  mining  claims 
during  1920  was  introduced  in  the 
House  on  April  30  by  Representative 
Raker  of  California. 


STATUS  OF  PENDING  MINING  LEGISLATION 
Bills  That  Have  Reached  Committee  Stage 

Subject  of  Bill  Bill  No.  Author  Present  Status 

Silver  in  coins H.R.  11,226.. .    McFadden     Before   House  Committee 

Met.  Min.  on  Ind.  Res.  S.  287 Ashurst On  Senate  Calendar 

Timber  for  mining  pur- 
poses     S.  No.  1 Pittman .  .  .    Passed  Senate  Oct.  3,  before  House 

Committee 
Anti-dumping H.R.  10,9\S.. .  Fordney....    Passed    House    Dec.   9,   on    Senate 

Calendar 
Laboratory  glassware.  .     H.R.  7,78S.. . .   Bacharach..    Passed    House    Aug.    2,  on    Senate 

Calendar 
Magnesite //. /J.  5,218.. . .    Hadley Passed  House   Aug.    7,  on    Senate 

Calendar 
Tungsun //./?.  4,437.     .    Timberlake.    Passed  House  Aug.  21,  on    Senate 

Calendar 
Zinc //./?.  6.238.         McPherson.   Passed  House   Sept.    2,    on  Senau 

Calendar 

War  Minerals  Relief     ff.  /{.  13,091.     Garland....      Reported  favorably  to  the  House 

March  IS. 
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News  by  Mining  Districts 


ALASKA 

Valdez— The  Cliff  Gold  Mining  Co.  has 
let  a  contract  to  Ted  Johnson  and  Ed- 
ward Sperstadt  to  open  the  Whalen 
vein  from  the  prospect  tunnel.  Work 
will  begin  immediately,  according  to 
I'.  G.  Mudgett,  engineer  for  the  Cliff 
company. 

Girdwood — "Twenty  lode  claims  lo- 
cated at  the  head  of  Crow  Creek,  nine 
miles  from  the  town  of  Girdwood,  on 
the  Alaska  Government  Railroad,  are 
to  be  the  scene  of  lively  mining  activ- 
ities in  the  very  near  future,"  says  the 
Alaska  Railroad  Record.  "This  prop- 
erty is  divided  into  two  groups,  known 
as  the  upper  and  lower  groups,  the 
former  consisting  of  eleven  claims,  and 
the  latter  of  nine  claims.  A  good  wagon 
road  runs  within  two  miles  of  the  prop- 
erty. The  foregoing  is  a  statement 
made  by  Frank  H.  Whitney,  a  pioneer 
Alaska  miner,  who  is  representing  a 
company  organized  for  the  purpose  of 
developing  the  claims.  There  are  three 
separate  and  distinct  ore  veins  on  the 
lower  group  previously  mentioned,  each 
of  which  can  be  traced  1,500  ft.  in 
length.  Mr.  Whitney  further  states 
that  on  the  lower  group  there  is  a 
25-ft.  tunnel.  The  upper  vein  is  two 
to  three  feet  in  width ;  the  center  vein  is 
12  in.  in  width  and  the  lower  vein  about 
6  in.  in  wdth.  All  three  veins  are 
within  a  space  of  50  ft.  The  veins  are 
close  to  the  granite  formation  and  run 
parallel  with  it  and  dip  to  the  granite. 
The  average  assays  of  the  ore  from 
these  three  veins  show  values  of  $103 
per  ton. 

"Twenty  tons  of  supplies  and  equip- 
ment are  to  be  freighted  to  the  camp 
for  the  coming  season,  and  a  jack- 
hamer  rig  will  be  installed  on  the 
lower  ground  this  spring  for  further 
development." 

ARIZONA 

Dardanelles     Mining     Co.     at    Chloride 

Makes    Important    Strike;    Two 

Cars  Shipped 

Chloride — It  is  just  seven  months 
since  the  Dardanelles  Mining  Co. 
started  work  on  virgin  ground  and  last 
month  the  first  car  of  ore  went  to  the 
Humboldt  smelter.  During  the  last 
sixty  days  three  ore  lenses  have  been 
cut  in  the  main  Dardanelles  vein,  each 
better  than  the  former.  By  sorting,  a 
$40  grade  of  shipping  ore  was  obtained, 
the  values  mostly  in  gold  though  in 
the  second  lense  30  in.  of  quartz 
showed  an  increase  in  silver.  As  the 
drift  on  the  100  level  continued  south 
the  vein  widened  and  sampling  showed 
a  good  grade  of  mill  rock  running  close 
to  $20  in  gold  and  silver  and  carrying 
practically  no  lead  and  zinc. 

On  April  28  the  latest  find  was  made 
in  the  hanging  wall  of  the  south  drift. 


A  cross-cut  to  the  true  hanging  wall 
has  just  been  completed.  The  first 
three  samples  from  this  new  ore  ran 
$51,  $117  and  $331.  Six  samples  taken 
later  from  the  material  as  it  came  from 
the  working  (unsorted)  gave  a  con- 
sistent average  of  over  $50  in  gold  and 
silver. 

The  new  ore  is  quite  talcose  in 
nature.  The  gangue  is  pei-nieated  vrith 
a  fine  black  sulphide  rich  in  both 
metals.  At  intei'vals  the  mass  is  cut 
by  quartz  stringers,  rather  dark  col- 
ored, carrying  high  gold  values.  To 
date  it  is  being  mined  with  picks,  blast- 
ing not  being  necessary. 

The  vein  at  this  point  is  about  Ui 
ft.  from  wall  to  wall  with  the  high- 
grade  occurring  throughout  a  distance 
of  about  9  ft.  In  driving  the  single 
crosscut  to  the  hanging  wall  there  has 
been  taken  out  about  30  tons  of  ship- 
ping ore.  The  second  next  carload  left 
for  Humboldt  last  week. 

The  engineer  in  charge,  S.  Ford 
Eaton,  has  gone  to  the  coast  to  secure 
pumping  equipment.  As  soon  as  this 
is  installed  sinking  will  be  resumed  to 
the  200  level.  Anna  E.  Durkee,  of 
New  York,  is  president  of  the  com- 
pany. 

The  Arizona-Brunswick  Mining  Co.'s 
crosscut  on  the  250-ft.  level  has  opened 
up  5  ft.  of  ore  carrying  $20  per 
ten,  mainly  in  silver  with  some  gold. 
This  company  owns  three  claims  im- 
mediately south  of  the  Tennessee  mine. 
The  main  vertical  shaft  is  320  ft.  deep, 
equipped  with  37-hp.  double-drum  elec- 
tric hoist,  350-cu.ft.  I.-R.  compressor 
driven  by  50  hp.  electric  motor,  electric- 
driven  pumps,  etc.  On  the  250-ft.  level 
a  drift  has  been  driven  south  250  ft.  on 
the  footwall  of  the  ledge.  At  this  point 
a  65-ft.  crosscut  reached  the  paystreak. 
Drifting  north  and  south  on  this  ore  is 
now  under  way.  William  J.  Cook,  Jr., 
is  in  charge.  Mr.  Cook,  Sr.,  the  gen- 
eral manager,  will  arrive  during  May, 
v/hen  it  is  expected  that  the  holdings  of 
the  company  will  be  increased  and  op- 
erations  extended. 

Kingman — The  Emerald  Isle  Copper 
Co.  has  increased  its  capitalization. 
A  degree  of  success  was  attained  by 
the  treatment,  in  a  small  way,  of  the 
surface  carbonates  by  leaching. 

Jerome — A  contract  for  the  Exten- 
sion hospital  on  the  Hogback  has  been 
awarded,  at  $141,800,  to  the  William 
Simpson  Construction  Co.  of  Los 
Angeles.  The  building  will  be  of  con- 
crete, with  initial  capacity  for  36 
patients. 

Calumet  &  Jerome  will  deepen  its 
600-ft.  shaft  to  1,600  ft.  The  prop- 
erty has  been  idle  for  a  year. 

Pearce — The  Commonwealth  Devel- 
opment Co.,  headed  by  A.  Y.  Smith,  is 
working  the  Commonwealth  mine  with 


70  men,  some  of  them  lessees,  and  is 
ti-eating  the  ore  in  the  cyanide  mill  on 
the  property.  Occasionally  there  is 
struck  some  exceptionally  rich  ore. 

Wickenburg — About  40  holes,  16  to  65 
ft.  deep,  have  been  drilled  about  1,000 
feet  apart,  along  the  course  of  the 
Hassayampa  River  south  of  the  Brad- 
shaw  foothills,  to  sample  the  gravel 
above  bed  rock  to  determine  areas  that 
might  be  pi-ofitable  for  steam  dredger 
work.  The  sands  of  the  Hassayampa 
have  been  worked  by  placer  miners 
since  1864  and  profit  still  is  being  se- 
cured by  a  large  number  of  workers 
when  there  is  an  abundance  of  water  in 
the  stream. 

Globe — Slow  delivery  of  supplies  will 
prevent  starting  the  new  Iron  Cap  mill 
before  June  1,  it '  is  announced.  The 
International  Smelting  Co.  will  treat 
the  company's  concentrates. 

Churn  drilling  and  500  ft.  of  tunnel- 
ing is  to  be  done  on  the  Castle  Dome 
property  three  miles  northwest  of  the 
Inspiration.  Drilling  has  shown  the 
existence  of  low-grade  sulphide  copper 
ores  in  lenses  which  are  to  be  further 
explored.  T.  R.  Di'ummond,  manager 
of  the  Superior  &  Boston,  is  in  charge 
of    the    property. 

E.  S.  Hiatt  states  that  a  mill  will  be 
erected  on  El  Capitan  property,  which 
is  twenty  miles  from  Globe  on  El 
Capitan  highway  to  Winkelman.  The 
vein  being  worked  is  over  3  ft.  wide 
and  averages  above  30  oz.  silver.  Much 
of  the  old  stope  filling  is  said  to  run 
15-20  oz.  in  silver. 

Phoenix — An  ambitious  effort  is  being 
made  to  develop  4,000  acres  of  mineral- 
ized ground  in  the  Cave  Creek  district, 
28  miles  north  of  Phoenix,  which  will  be 
explored  with  two  diamond  drills,  oper- 
ated under  contract  by  the  E.  J.  Long- 
year  Co.  The  ground  includes  several 
hundred  mining  claims  in  a  dozen 
groups,  including  the  Mormon  Girl, 
Maricopa,  Philes,  Apache  Chief,  Poca- 
hontas and  Cram  Mountain,  all  taken, 
by  option  and  otherwise,  by  the  Ari- 
zona Cave  Creek  Mines  Corporation, 
represented  by  Alfred  Strong  Lewis,  of 
Pheonix.  Lewis  has  secured  the  back- 
ing of  various  individuals  in  the  East, 
including  Edgar  N  Curtice,  William 
Bausch  and  Carl  Lomb,  T.  R.  Finucane 
and  John  N.  Becklej  , 

Much  work  has  already  been  done  on 
the  groups,  some  of  which  have  been 
operated  for  thirty  years,  though  usu- 
ally by  means  of  shallow  workings  on 
vein  matter.  Now  it  is  proposed  espe- 
cially to  prospect  the  schist  which  is 
similar  to  that  known  to  the  westward 
around  the  Kay  mines  and  in^the  Brad- 
shaw  Mountains.  Many  outcrops  of 
copper  ore  and  iron-stained  areas  in- 
dicate the  presence  of  .extensive  low- 
grade  copper  deposits^ 
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ARKANSAS 

Morning   Star  Mining  Co.  Reorganized 
— Beulah  Mill  Nearly  Completed 

Rush— The  Morning  Star  Mining  Co., 
of  Rush,  has  been  reorganized,  the 
stock  having  been  purchased  by  Pitts- 
burgh, Pa.,  men.  With  the  Morning 
Star  mine  also  were  purchased  the 
Capps,  Ben  Carney,  Red  Cloud  and 
Philadelphia  mines.  J.  W.  McDanield, 
who  is  locally  in  charge,  will  begin 
operations  as  soon  as  a  force  can  be  se- 
cured. The  Morning  Star,  Philadelphia 
and  Red  Cloud  mines  are  equipped  with 
concentrators.  The  Morning  Star, 
Capps  and  Ben  Carney  are  straight 
carbonate  producers.  The  Philadelphia 
and  Red  Cloud  produce  both  carbonate 
and  jack. 

The  Edith-Lonnie  Boy  Mining  Co. 
has  completed  a  new  inclined  shaft  at 
the  Edith  mine  through  which  it  will 
move  all  dirt.  A  new  ore-bearing  run 
has  been  found  which  lies  parallel  to 
the  one  on  which  old  operations  were 
conducted.  The  present  face  is  60  ft. 
wide,  and  10  ft.  high. ,  The  ore  is  zinc 
carbonate  and  the  concentrates  run 
well  above  40  per  cent. 

The  Arkansas  Zinc  Co.,  operating  the 
Beulah  zinc  mine,  has  its  new  100-ton 
mill  nearly  completed.  This  takes  the 
place  of  one  destroyed  by  fire  several 
months  ago. 

Miss  Eva  Stutsman,  of  Oklahoma 
City,  has  arrived  at  Rush  to  take  active 
charge  of  operations  at  the  Mary  Jane 
zinc  mine.  A  plant  for  development 
will  be  installed  at  once. 

CALIFORNIA 
Empire    Mines'    New    Stamp    Unit    in 

Commission — Argonaut  and  Ken- 
nedy  To   Be   Unwatered 

Grass  Valley — Empire  Mines  has 
placed  its  new  20-stamp  unit  in  com- 
mission, increasing  the  capacity  of  the 
mill  to  80  stamps.  The  enlarged  mill 
■will  treat  the  combined  output  of  the 
Empire  and  Pennsylvania  properties. 
An  electric  railway  has  been  built  to 
deliver  ore  from  the  Pennsylvania  work- 
ings. The  fimpire  product  is  sent  di- 
rectly from  the  shaft  to  the  stamps. 
Many  years  of  profitable  work  is  in- 
sured by  the  orebodics  discoverad  by 
recent  developments  at  the  lower 
levels. 

Jackson — The  Argonaut  and  Kennedy 
mines  are  to  be  dewatered.  The-  works 
were  flooded  to  extinguish  the  fire 
which  broke  out  in  the  Argonaut  over 
a  year  ago.  No  further  trouble  is  ex- 
pected by  the  two  companies. 

Sutter  Creek — The  main  shaft  of 
Central  Eureka  will  be  deepened.  The 
annual  report  has  been  issued.  It  is 
said  to  be  the  best  ever  made. 

Because  of  the  tendency  of  the  shaft- 
walls  to  cave,  considerable  difficulty  is 
being  experienced  at  the  Old  Eureka. 
Constant  repairs  and  slow  work  are 
necessary  to  avoid  damage.  The  bad 
ground  seems  to  have  been  passed 
through  and  more  rapid  work  is  ex- 
pected in  the  future. 

Lincoln — About  27  tons  of  ore  run- 


ning about  $400  per  ton  in  silver  and 
copper  has  been  shipped  from  the  Wil- 
kinson mine,  in  the  Lincoln  district,  to 
the  Selby  smelter.  This  is  the  first  con- 
signment of  high-grade  sent  from 
Lincoln  since  the  discovery  of  the  field. 
Nine  lessees  are  working  on  the 
Wilkinson  group,  and  several  nearby 
properties  are  undergoing  vigorous  de- 
velopment. 

Amador  City — A  new  orebody,  which 
promises  a  good  tonnage  of  commercial 
ore,  has  been  cut  in  a  raise  from  the 
2.600-ft.  level  of  the  Bunker  Hill  mine. 
The  discovery  was  made  in  virgin 
ground.  The  winze  on  the  2,800  level 
is  going  down  on  a  strong  vein  of  mill- 
ing ore. 

Sierra  City — Monarch  Consolidated 
is  developing  its  most  important  vein, 
which  was  recently  uncovered  on  the 
300  level.  The  20-stamp  mill  is  run- 
ning steadily  and  a  new  level  will  be 
opened  soon. 

Colfax — The  Rising  Sun  has  cut  a 
new  orebody.  The  management,  which 
is  composed  of  conservative  San  Fran- 
cisco business  men,  will  not  give  out 
any  reports   at   present. 

COLORADO 

Labor    Shortage    Acute    at    Telluride — 

Jason    Property    at    Leadville    to 

Resume  Manganese  Shipments 

Telluride — Shipments  of  concentrates 
during  April  totaled  130  cars,  as  com- 
pared with  113  in  March.  Shipments  in 
May  will  be  increased  by  the  output 
from  the  Liberty  Bell  mill  which  will 
again  go  into  commission,  after  a  shut- 
down of  several  months. 

Both  the  Smuggler-Union  and  the 
Tomboy  companies  have  increased  their 
milling  facilities  and  as  soon  as  miners 
and  mill  men  can  be  secured  opera- 
tions will  be  conducted  on  a  still  larger 
scale.  An  acute  labor  shortage  exists 
in  this  field  and  several  hundred  more 
miners   could   find    employment. 

Leadville — Improving  conditions  of 
the  manganese  market  is  reflected  by 
increasing  operations  throughout  the 
Poverty  Flats  district.  W.  J.  Davis, 
with  Leadville  associates,  has  com- 
menced preliminary  work  in  enlarging 
the  surface  plant  at  the  Jason  shaft. 
New  machinery  will  be  installed  and 
operation  conducted  on  a  larger  scale 
than  ever  before.  The  Jason  property 
closed  down  shortly  after  the  end  of 
the  war,  when  contracts  for  manganese 
ores  were  cancelled.  A  large  stope  was 
left. 

MICHIGAN 
Gogebic   Range 

Ironwood — The  U.  S.  Bureau  of 
Mines'  car  No.  10  has  been  at  the  East 
Norrie  mine  the  last  two  weeks,  where 
its  crew  has  been  holding  classes  in 
first-aid  and  mine  rescue  work  for  the 
men  at  the  Norrie,  East  Norrie, 
Aurora,  and  Pabst  mines  of  the  Oliver 
Iron  Mining  Co.  A  few  months  ago 
the  company  purchased  for  these 
mines  ten  sets  of  Fleuss  oxygen-bi-eath- 
ing  apparatus  to  replace  the  negative- 


pressure   apparatus   formerly   used    by 
their  rescue  teams. 

In  this  district  the  chief  use  for 
oxygen  appai-atus  is  in  fighting  fires 
practically  none  of  which  have  endan- 
gered the  lives  of  the  miners,  but 
which  have  done  much  damage  to  the 
mine  workings.  On  account  of  the  heat 
and  the  danger  of  caving  ground  the 
fire  fighting  has  usually  been  confined 
to  the  building  of  bulkheads,  sometimes 
requiring  the  use  of  oxygen  apparatus. 

MONTANA 

A  special  meeting  of  the  stockhold- 
ers of  the  Boston  &  Montana  Develop- 
ment Co.  has  been  called  for  May  29 
to  vote  on  a  proposal  to  sell  all  of  the 
company's  properties  and  subsidiaries, 
including  the  Montana  Southern  Ry., 
the  Boston  &  Montana  Milling  &  Power 
Co.  and  the  .^llentown  Townsite  Co. 
The  sale  of  those  pi'operties  to  the  Bos- 
ton &  Montana  Corporation  has  been 
recommended  by  the  directors.  The 
Boston  <S'  Montana  Corporation  has  a 
capital  stock  of  .$2.5,000,000,  divided 
ii:to  1,000,000  shares  of  $25  par  value, 
and  a  share  of  the  new  stock  is  to  be 
exchanged  for  ten  shares  of  the  stock 
of  the  Boston  &  Montana  Development 
Co. 

NEVADA 

Power     Company     Must     Continue 
Wonder    Service 

Tonopah — Labor  conditions  in  this 
district  are  approaching  normal,  but 
good  miners  are  still  scarce  and  the 
larger  mines  are  running  short  handed. 
The  average  conservative  miner  was 
not  in  sympathy  with  the  walkout  of 
April  22,  and  many  have  expressed 
themselves  publicly  as  being  opposed  to 
these  periodical  walkouts  without  rea- 
son. 

Production  has  been  hampered  to  a 
cei'tain  extent  during  the  week  but  in 
most  of  the  producing  properties  de- 
velopment work  has  had  to  stand  the 
brunt  of  labor  shortage,  mill  tonnage 
being  maintained  as  near  normal  as 
possible.  Reported  bullion  shipments 
indicate  a  gross  production  for  May 
from  the  district  of  about  $600,000. 
West  End  Consolidated's  net  earnings 
for  March  were  $49,.503.26,  tonnage  4,- 
012  tons,  bullion  produced  ■'57,343  oz. 
The  Jim  Butler  Tonopah  Mining  Co.  is 
doing  development  work  principally 
from  its  Wandering  Boy  shaft,  on  the 
4th,  5th,  6th  and  9th  levels.  Develop- 
ments are  encouraging. 

Divide — An  ofllcial  report  by  the  man- 
agement of  the  Tonopah  Divide  mine 
states  that  encouraging  results  are  be- 
ing obtained  on  the  5G5  level  where  sul- 
phide oi'c  of  milling  grade  is  being  de- 
veloped. Developments  to  date  on  this 
orebody  consist  of  a  60-ft,  drift  in  ore, 
which  at  one  point  has  been  proved  to 
be  12  ft.  wide,  with  an  avei-age  value 
of  $25  per  ton. 

Wonder — The  Nevada  Public  Ser- 
vice Commission  has  forbidden  the 
California  Power  Co.  to  discontinue 
supplying  light  and  power  to  the  camp 
of  Wonder.  The  Nevada  Wonder  is 
dismantling   its   mill. 
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NEW    MEXICO 
Black     Hawk     Has     New     Manager — 
Corona  Silver  &   Lead  Co.  Organ- 
ized— Miser's  Chest  Shut  Down 

Silver  City — At  a  recent  meeting  of 
directors  of  the  Black  Hawk  Consoli- 
dated Mines  Co.,  the  resignation  of 
E.  L.  Lidstone  as  president  and  general 
manager  was  accepted  and  Ira  L. 
Wright,  of  Silver  City,  was  selected  as 
kis  successor.  The  new  manager  has 
been  consulting  engineer  for  the  com- 
pany and  is  familiar  with  the  develop- 
ment plans.  Operations  will  be  pushed 
on  a  larger  scale  than  in  the  past. 
Those  present  at  the  meeting  were  J. 
T.  Fetch,  of  St.  Paul,  vice-president; 
George  H.  Cheyne,  treasurer;  Rosen- 
field  Deitz,  secretary;  and  E.  L. 
Mclntyre,  attorney,  all  of  Milwaukee. 
J.  C.  Caum,  of  Milwaukee,  was  elected 
piesident. 

Negotiations  are  pending  for  a  sale 
of  200  tons  of  manganese  ore  to  be 
shipped  to  the  U.  S.  Steel  Corporation 
from  the  C.  Amory  Stevens  properties 
on  Boston  Hill.  The  tonnage  of  this 
deposit  has  been  estimated  by  the  U.  S. 


UTAH 

Work      Resumed      at      Keystone — Alta 

Properties   Preparing   To   Ship — 

Leaching  Plant  Erected  at  Big 

Indian   Mine  Near   La   Salle 

Salt  Lake  City— The  San  Pedro,  Los 
Angeles  &  Salt  Lake  R.  R.  carried 
4,021,150  tons  of  freight  in  1919,  of 
which  1,800,000  tons  was  the  product 
of  Utah  mines. 

Shipping  conditions  at  the  various 
mining  camps,  thrown  out  of  gear  by 
the  switchmen's  strike,  are  coming  back 
to  normal.  \t  Tintic,  the  Salt  Lake 
route  is  again  able  to  furnish  cars,  and 
the  switching  crew  after  an  enforced 
idleness  of  two  weeks,  is  starting  out 
from  Tintic  Junction.  At  Park  City, 
the  Silver  King  Coalition,  Ontario,  and 
Daly  West,  and  other  nearby  proper- 
ties are  again  shipping  almost  normal 
tonnages.  The  roads  to  the  less  acces- 
sible properties  are  being  cleared  after 
a  long  severe  winter. 

La  Salle — At  the  Big  Indian  mine 
near  La  Salle,  where  a  tonnage  of  300,- 
000  tons  of  copper  oi'e  running  3  per 
cent  copper  is  stated  to  have  been  de- 


CANADA 

British   Columbia 

Dominion  Government  To  Put  Explor- 
atory   Parties    in   Field 

Vancouver — Charles  Camsell,  head  of 
the  Canadian  Geological  Survey  branch 
at  Vancouver,  B.  C,  announces  that 
there  will  be  e.xploratoi->'  parties  in  the 
field  in  British  Columbia  this  summer 
as  follows:  Portland  Canal  district,  with 
particular  reference  to  the  Salmon 
River  litoral,  Eutsuk  Lake  country, 
Taseko  "White  Water"  region,  where 
recent  important  discoveries  have  been 
made  of  hematite  and  limonite.  West 
Coast  of  Vancouver  Island,  Coquhilla 
Valley,  from  Hope  to  Summit,  Lardeau 
and  Windermere  districts  and  Eraser 
River  districts. 

In  addition,  two  geological  parties  are 
going  into  the  Peace  River  district  from 
Hudson's  Hope  to  Mount  Selwyn  and 
the  Elk  region.  As  to  the  latter,  the 
purpose  is  to  investigate  coal  deposits. 
Topographic  parties  are  listed  foi  the 
districts  of  Alice  Arm,  Eutsuk  Lake, 
Cariboo  and  Barkerville,  Taseko  and 
Vancouver  and  Eraser  Delta 


;UEFT — MILL  SITE  OF  BOSTON  &  MONT.\N.\   DEVELOPME.VT  CO.  AT  ELKHORX,  MONT.,  ON  JAN.  10,  19i;0,  1.700  FT.  BELOW 
TUNNEL.        RIGHT— .\    MORE    RECENT   VIEW    SHOWING    CONSTRUCTION  OF   .".nO-TON   MILL  UNDER  WAT 


Geological  Survey  at  .500,000.  Prof. 
E.  I.  Kirchman,  who  is  developing  the 
Silver  Spot  mine  on  Boston  Hill,  will 
begin  shipping  the  same  quality  of  ore 
to  the  Colorado  Fuel  &  Iron  Co.  These 
ores  run  about  15  per  cent  Mn,  30  per 
cent  Fe  and  8  per  cent  SiO.. 

Corona — The  Corona  Silver  &  Lead 
Mining  Co.  has  been  organized  to  work 
en  old  lead  property  at  Corona.  Opera- 
tions have  begun.  Considerable  equip- 
ment has  been  purchased  from 
Krakauer,  Zork  and  Moye,  El  Paso,  also 
from  Ingersoll-Rand.  A  small  tonnage 
of  lead  ore  is  being  taken  out  daily  and 
arrangements  have  been  made  to  ship 
90  tons.  New  exploration  was  begun 
en  the  property  last  June. 

Lordsburg — The  Miser's  Chest  mine, 
that  has  been  worked  experimentally 
for  the  last  three  months  by  the  Miser's 
Chest  Syndicate,  has  been  shut  down. 
Five  cars  of  high-grade  ore  have  been 
shipped  this  month  with  another  ready 
to  haul;  twenty-four  men  have  been 
working  under  James  B.  Bell,  manager 
of  the  property. 


\  eloped,  a  mill  has  been  constructed 
in  which  a  sulphuric  acid  leaching 
process,  the  invention  of  N.  C.  Chris- 
tensen,  of  Salt  Lake  City,  is  to  be  tried 
out.  The  mine,  which  is  the  property 
of  E.  C.  Loose  and  associates,  of  Provo, 
is  under  lease  to  the  Buena  Vista  Co., 
controlled  by  J.  A.  Barlow,  of  Havana 
and  New  York. 

Tintic— The  Eagle  &  Blue  Bell  has 
resumed  vi^ork  on  the  2,000  level,  after 
interruption  owing  to  labor  sTiortage. 
At  the  adjoining  Victoria,  the  new  ore- 
body  on  the  1,500  level  has  yielded  50 
cai-s. 

The  new  sluicing  system  at  the  Tin- 
tic Milling,  introduced  to  cut  down  oper- 
ating costs,  has  been  completed;  and 
the  mill  is  being  warmed  up  for  the 
resumption  of  operation. 

Alta — The  Little  Cottonwood  Trans- 
portation Co.,  operating  a  narrow  gage 
line  up  Little  Cottonwood  Canon,  start- 
ing at  Wasatch,  and  ending  at  Alta,  has 
been  cleared  of  snow  as  far  as  Tanner's 
Fiat.  The  various  properties  at  Alta 
are  preparing  to  begin  shipping. 


Ontario 

Cobalt — Following  the  25c.  reduction 
in  April  in  miners'  wages  at  Cobalt, 
owing  to  the  fall  in  silver  during 
March,  another  reduction  of  25c.  a  day 
in  May  is  possible.  During  April,  sil- 
ver averaged  a  fraction  under  $1.20 
an  ounce.  Another  reduction  would 
cause  much  dissatisfaction.  Labor  is 
very  scarce  at  present  in  Cobalt.  Many 
are  leaving  to  work  in  factories.  This 
is  also  true  of  Porcupine.  A  few  days 
ago  the  Dome  was  reduced  to  thirteen 
machines,  and  other  mines  are  suffer- 
ing in  like  fashion.  Immediate  improve- 
ment seems  unlikely  unless  wages  are 
raised,  and  this  is  an  expedient  which 
the  managers  would  be  very  little  In- 
clined to  consider.  It  is,  however, 
quite  probable  that  in  Cobalt  the  bonus 
will  not  be  cut  off,  as  the  average  price 
of  silver  for  the  month  was  only  two- 
tenths  of  a  cent  under  $1.20. 

Equipment  has  been  shipped  from 
Cobalt  to  be  used  in  sinking  the  shaft 
of  the  Kennedy  Boston  from  the  100  to 
the  150-ft.  level. 
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COSTA  RICA 
Men    Strike    at    La    Union    Mine — Dry 
Weather  Stops  Santa  Clara  Mill 
— Influenza   Cuts   Output  at 
Aguacate  Mines 
The   Costa   Rica   Union    Mining   Co.'s 
La  Union  mine  was  tied  up  by  a  strike 
of     all     employees     during     February. 
The    men    struck    for    more    pay    and 
shorter   hours.      Police    aid    was    asked 
of    the    government,    and    the    strikers 
put   off   the   property.     The    mine   was 
shut  down.     Eight   men   were   reported 
at  work  on  March  31.     The  usual  num- 
ber employed  is  150. 

The  Sacra  Faniilia  prospect  in  the 
Aguacate  district  is  to  be  examined 
and  sampled  by  an  American  develop- 
ment company.  It  is  rumored  that  a 
deal  has  been  made  for  the  property. 

In  the  Talamanca  district  prospecting 
has  been  done  during  the  last  two 
months  on  a  property  owned  by  a  Costa 
Rican  company.  The  owners,  who 
claim  to  have  found  good  ore,  have  per- 
suaded the  government  to  open  up  a 
new  trail  to  the  prospect,  which  is 
about  seven  hours'  ride  by  this  trail 
from  Turrialba  on  the  Northern  rail- 
road. 

The  Santa  Clara  mine  of  the  Esparta 
Gold  Fields,  Ltd.,  has  been  practically 
paralyzed,  so  far  as  milling  is  con- 
cerned, for  lack  of  water.  The  mill  is 
so  placed  that  in  the  dry  season  there 
is  not  enough  water  for  operation,  and 
in  the  wet  season  the  river  all  but  car- 
ries away  the  plates.  The  ore  from 
the  small  bonanzas  in  the  Aguacate 
vein  is  being  stored  in  a  specially  driven 
tunnel  and  carefully  guarded.  It  is 
said  to  assay  as  high  as  $3,000  per  ton. 
A  short  tunnel  has  been  driven  to  cut 
the  Mondongo  vein.  The  vein  is  14  ft. 
wide  and  is  said  to  average  $8  per  ton. 
At  Corinto  near  Esparta  an  arrastra 
is  being  installed  to  work  several  high- 
grade  stringers. 

The  Abangarez  Gold  Fields  continues 
to  develop  its  La  Luz  property.  The 
first  level  face  is  still  in  good  ore.  The 
equipment  for  the  300-ton  aerial  tram- 
way has  arrived  in  the  country,  and 
the  five-mile  narrow-gage  rail- 
way which  is  to  connect  up  La  Luz 
with  the  fourth  level  of  Tres  Hermanos 
mine  is  advancing  as  rapidly  as  labor 
conditions   will   permit. 

For  the  last  five  years  development 
has  been  completely  neglected  at  Tres 
Hermanos,  with  the  result  that  there  is 
barely  enough  ore  in  sight  for  a  few 
months'  run.  The  grade  dropped  dur- 
ing the  last  months  of  1919  from  an 
average  of  $10  per  ton  to  $4..50.  La 
Luz  is  expected  to  produce  enough  $18 
to  $22  rock  to  bring  the  mill  heads  un 
to  $8. 

In  the  Tres  Hermanos  vein  there  are 
several  ore  shoots  known  on  the  surface 
which  have  not  been  prospected  at 
depth.  These  are  of  great  potential 
tonnage  but  of  low  grade.  Work  is 
being  done  looking  to  their  develop- 
ment. 

The  Aguacate  Mines  output  for 
March  was  affected  by  the  influenza 
epidemic.  Toward  the  end  of  the  month 
practically    all    the    underground    men 


were  out  on  this  account.  The  worst 
seems  over.  The  drifts  on  the  1,000 
and  8.50-ft.  levels  are  being  driven  in 
good  ore.  On  the  850-ft.  level,  the 
face  shows  ore  beyond  any  hitherto 
found,  making  the  ore  shoot  200  ft. 
longer  on  this  level  than  on  the  levels 
above. 


NICARAGUA 
Pis  Pis  District— Barry  Searle,  gen- 
eral manager  of  the  Nicaragua  Mining 
Co.,  has  assured  the  company's  Phila- 
delphia oflice  that  the  Bonanza  mill  will 
be  operating  at  40  tons'  capacity  by 
July  4  next,  if  cash  and  machinery  sup- 
plies are  furnished.  Fifty  thousand 
tons  of  ore  has  been  developed  and  is 
available  for  milling  that  will  yield  at 
least  $7  per  ton.  A  small  quantity  of 
very  rich  ore  has  been  opened  in  the 
Concordia  mine.  Development  in  the 
Lone  Star  is  giving  promising  results. 
The  directors  authorized  the  listing  of 
the  company's  stock  on  the  New  York 
Curb  on  April  20. 


ENGLAND 


Newton  Abbot— A  movement  is  on 
foot  for  the  erection  of  a  large  elec- 
trolytic copper  refinery  at  Newton  Ab- 
bot, Devonshire,  but,  it  is  said,  nothing 
has  been  done  except  to  purchase  flat 
and  for  works  sites  and  a  great  deal  of 
lignite-bearing  land,  the  lignite  to  pro- 
vide the  fuel  for  generating  electricity 
The  managing  director  of  the  syndicate 
IS  H.  J.  Wilson,  whose  address  is  13 
Union  St.,  Newton  Abbot. 

The  chairman  of  the  syndicate  is  Sir 
Gerard  Muntz,  who  presided  over  the 
Non-Ferrous  Metal  Trades  Committee 
established  by  the  Government  during 
the  war.  That  committee  recommended 
that  a  large  electrolytic  refinery  should 
be  established  in  Great  Britain,  capable 
of  producing  100,000  tons  of  copper  a 
year  and  as  far  as  possible  using  Brit- 
ish copper. 

SOUTH  AFRICA 
Johannesburg  —  The  Messina  De- 
velopment Co.  is  forming  a  new  com- 
pany to  smelt  and  refine  copper  pro- 
duced at  the  mine,  which  is  to  be  sold 
in  South  Africa  and  abroad.  It  is  pro- 
vided that  the  parent  company  will  sell 
all  Its  concentrates  to  the  new  concern 
on  more  favorable  terms  than  are  now 
obtainable  elsewhere. 


AUSTRALIA 
New  South  Wales 
Since  Jan.  1  at  the  property  of  the 
Mount  Bischoff  Tin  Mining  Co.",  in  Tas- 
mania, two  notable  features  have  been 
opened  up,  in  the  shape  of  new  lodes- 
one  of  which  was  discovered  in  the 
"Brown  face,"  and  the  other  in  new 
ground.  The  Brown  face  has  yielded  a 
great  quantity  of  rich  gossan,  but  the 
underlying  sulphide  zone  has  hitherto 
proved  unremunerative.  The  new  general 
manager,  Cyril  W.  Gudgeon,  is  making 
an  investigation  of  the  lodes,  and  it  is 
said,  should  have  something  interesting 
to  say  in  his  next  report  with  reference 
to  the  ore  reserves. 


Chronology  of  Mining 
April,  1920 
April  1.— Northern  Customs  Concen- 
trators, Ltd.,  took  over  the  Bailey  prop- 
erty near  Cobalt,  Ont.— Bingham  Can- 
yon mine,  mill,  and  smelter  men  all  re- 
ceived a  wage  increase  of  25c.  per 
shift,  bringing  their  pay  scale  to  that 
of  other  Utah  mining  camps. — Crimora 
Manganese  Corp.,  Crimora,  Va.,  re- 
sumed operations  after  a  ten  months 
shut  down. 

April  3. — David  Foerster's  assay  of- 
fice and  old  zinc  mill  at  Ouray,  Colo., 
burned.— Herbert  Hoover  announces  his 
candidacy  for  the  Republican  presiden- 
tial nomination. 

April  5.— Overton  vs.  Presidio  .Min- 
ing Co.  granted  petition  for  re-hearing 
by  U.  S.  District  Court  of  Appeals,  San 
Francisco;  the  sixth  time  in  20  years 
that  a  re-hearing  is  granted. 

April  7. — International  Mining  Con- 
vention at  Seattle,  Wash.,  began  its 
sessions,  closing  on  the  17th.— Federal 
Trade  Commission  proceedings  against 
Minerals  Separation,  Ltd.,  and  other 
respondents   began    hearings. 

April  8. — National  mine  at  Mu'i.  i, 
Idaho,  finally  closed  do^vn. 

April  9.— Leadville,  Col.,  mining  com- 
panies announced  a  voluntary  wage 
increase,  as  of  April  1,  bringing  the 
minimum  wage  to  $4.50.— Big  Creek 
Mining  Co.,  Wallace,  Idaho,  started 
their  new  75-ton  mill. 

April  10.— Victory  Metals  Co.'s  Blue 
Bonnet  mill  near  Picher,  Okla.,  un- 
roofed and  other  property  nearby  de- 
stroyed by  a  tornado. 

April  16.— Plymouth  Consolidated 
Gold  Mines,  Ltd.,  Plymouth,  Cal., 
granted  wage  increase  of  50c.  per  day 
to  all  employees  working  on  company 
account. 

April  18— I.  W.  W.  miners  at  Butte 
called  a  strike. 

April  19.— U.  S.  Supreme  Court  de- 
nied the  petition  for  a  rehearing  of 
Cole  vs.  Ralph  on  title  to  placer  claims 
at  Copper  Canyon,  Nev. 

April  21.— Fifteen  I.  W.  W.  members 
shot,  one  fatally,  at  Butte.   Mont,  and 

120     others     clubbed     on     the     22nd. 

Thomas  W.  Lawson  fined  by  the  Bos- 
ton Municipal  Court  for  illegal  adver- 
tising of  mining  stock. 

April  22.— Walkout  at  Tonopah  and 
Divide  was  called  by  the  I.  W.  W.,  but 
no  reason  given;  about  50  per  cent  of 
the  normal  number  were  at  work  on 
April  26. 

April  24. — Vindicator  Consolidated 
Gold  Mining  Co.,  Denver,  Colo.,  an- 
nounced a  suspension  of  dividends. 

April  26. — Navigation  on  the  Great 
Lakes  opened  at  Sault  Ste.   Marie. 

April  28. — U.  S.  Supreme  Court  re- 
fused the  Government  a  rehearing  of 
the  anti-trust  law  case  brought  against 
U.  S.  Steel  Corporation  and  its  sub- 
sidiaries. 

.\pril  30. — Joint  resolution  to  sus- 
pend requirements  of  assessment  work 
in   1920   introduced   in   House. 
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Published  in  part  in  San  Francisco  and  mailed  from  there 
to  our  Western  subscribers  as  a  special  service  without  charge 
pending    the    arrival    of   the  Engineering    and   Mining    Journal 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

May 

Sterling 
Exchange 

Silver 

May 

New  York, 
Cents 

London, 
Pence 

New  York, 
Cents 

London, 
Pence 

6 

7 
8 

3841 

385 

382^ 

105i 
102i 
1041 

62  i 

60 

611 

10 
11 
12 

3821 
3831 
3821 

1041 

103 
102 

61i 

60 

591 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and   are  in   cents  per  troy   ounce 
of  bar  silver.  999  fine.     London  quotations  are  in  pence  per  troy  ounce  of  sterling-  silver.  925  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zinc 

May 

Electrolytic 

18  75 

99  Per  Cent 

straits 

NY. 

St.  L 

St.  L. 

6 

55.75 

56.75 

S  SO 

8  50 

7   70 

7 

18.65 

56.25 

S7.00 

8   70 

8  35 

7.65 

8 

18.65 

55.75 

56.75 

8.50 

8,25 

7.65 

10 

18.60 

54  50 

55.75 

8.50        1        8.25 

7.65 

11 

18.60 

55.00 

55.75 

8.50               8.25 

7.65 

12 

18  65 

55  50 

56.50 

8.50               8  25 

7  65 

The  above  quotations  are  our  appraisal  of  the  averagre  of  the  major  markets  based  grenerally 
on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing-  values  of  the  metals  for  prompt  and  nearby  deliveries  constituting-  the  major 
markets,  reduced  to  the  basis  of  New  York.  cash,  except  where  St.  Louis  is  the  normal  basing- 
point.     All  prices  are  in  cents  per  pound. 

Copper  is  commonly  sold  on  terms  "delivered."  which  means  that  the  seller  pays  the  freight 
from  refinery  to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing  to 
figure  net  prices  on  individual  transactions.  Consequently,  an  average  deduction  is  made  from 
the  "delivered"  price.  At  present  the  average  cost  of  delivery  from  New  York  refineries  is  0.15c. 
per  lb.,  and  that  deduction  is  made  to  arrive  at  the  New  York  price.  When  copper  is  sold  f.o.b. 
or  f.a.s.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots 
an  extra  of  O.Oiic.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes 
are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at 
35c.  per  100  lb.  above  St.  Louis.  Tin  is  quoted  on  the  basis  of  spot  American  tin  99  per  cent 
grade,   and  spot  Straits  tin. 

London 


Copper 

Tin 

Lead 

Zi 

DC 

May 

Standard 

Electro- 
lytic 

111 

112 

iii 

112 
112 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

46J 

461 

46i 
451 

45i 

3  M 

6 

7 

8 

10 

11 

12 

1001 

101 

ioii 

ion 

lou 

lO.H 

103  J 

i64i 

1031 
10.?  f 

307 
314 

304' 

29^ 

299 

309 
317i 

366J- 
3011 
301 

37J 
36 

371 

38 

371 

391 
37J 

39' 
39i 
38i 

48 

48 

481 
47i 
471 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
in  pounds  sterling  per  ton  of  2.240  lb. 


All  prices  are 


The  Market  Report 

New  York,  May   12,  1920 

All  of  the  major  metals  with  the  ex- 
ception of  tin  have  been  inactive  and 
weak.  Freight  movements  are  improv- 
ing west  of  the  Mississippi,  but  there 
is  considerable  congestion  at  East  St. 
Louis,  and  it  is  worse  at  New  York. 
Producers  of  raw  materials  have  trouble 
shipping;  smelters  and  refiners  can 
neither  get  i-aw  materials  noi<  ship 
their  products;  and  consumers  cannot 
get  metals,  or,  if  they  could,  would  not 
take  large  quantities,  on  account  of 
labor  troubles  and  difficulty  in  market- 
ing their  finished  products.  The  re- 
fineries at  Omaha  and  Baltimore  are 
doing  fairly  well.  The  Nichols  refinery 
on  Long  Island  is  getting  fairly  good 
service  from  the  New  Haven  railroad, 
but  the  other  plants  in  the  vicinity  of 
New  York  are  pretty  well  tied  up. 


Copper 

Sales  have  not  been  as  good  as  last 
week.  It  is  likely  that  the  dullness 
will  continue  until  early  June,  when 
buyers  will  begin  to  secure  their  third- 
quarter  requirements.  They  are  put- 
ting off  doing  this  as  long  as  possible 
on  account  of  uncertain  industrial  con- 
ditions. The  larger  producers  are  ask- 
ing 19c.,  delivered,  for  May  and  June, 
and  about  Jc.  over  this  for  July.  Small 
lots  on  the  outside  market  have  sold  as 
low  as  18gc. 

The  Copper  Export  Association  will 
handle  foreign  sales,  and  no  finance  cor- 
poration will  be  formed.  It  is  reported 
on  good  authority  that  22,000,000  lb. 
have  been  contracted  for  by  French  in- 
terests, payment  to  be  made  in  three 
or  four  months  through  responsible 
French  banks.  Arrangements  for 
marketing  copper  in  other  European 
countries   are  also   being   made. 


Lead 

On  Friday,  the  A.  S.  &  R.  reduced  its 
official  New  York  price  from  9\  to  8ic. 
This  big  cut  was  made  in  order  to  bring 
the  company's  price  more  in  accord 
with  that  of  other  sellers,  as  no  signs 
of  an  improvement  in  the  market  are 
ir  evidence.  It  will  also  serve  to  keep 
European  lead  out  of  this  country.  At 
least  500  tons  was  on  the  market  last 
week,  and  there  were  rumors  of  more 
leaving  London.  If  the  railway  situa- 
tion does  not  improve  this  will  be  one 
way  to  get  prompt  lead.  Some  are 
inclined  to  think  that  one  reason  why 
the  A.  S.  &  R.  reduced  its  official  price 
was  because  it  could  sell  no  lead  and 
wanted  to  pay  as  little  as  possible  for 
ore  which  is  purchased  on  this  basis. 
However,  it  also  sells  a  considerable 
amount  of  lead  on  long-time  contracts 
at  this  price,  so  the  lower  price  has  an 
effect  both  ways. 

Prompt  and  near-by  deliveries  con- 
tinue scarce.  Our  quotations  largely 
represent  June  deliveries.  May  lead  is 
practically  off  the  market.  July  and 
August  lead  can  be  had  at  a  discount, 
but  no  one  wants   it. 

Zinc 

The  dullness  continues,  there  being 
almost  no  demand  from  consumers.  One 
producer  said  an  inquiry  for  100  tons 
would  be  a  curiosity.  With  the  supply 
in  London  plentiful  at  around  £46  per 
long  ton,  there  is  no  chance  of  an  in- 
crease in  price  here.  Electrolytic  con- 
tinues in  fair  demand,  especially  for 
export,  at  unchanged   prices. 

Tin 

The  price  has  undergone  a  big  drop 
on  the  London  market,  selling  now  at 
less  than  £300  per  long  ton,  the  lowest 
quotation  since  early  December.  This, 
of  course,  has  had  its  effect  on  the 
local  market,  though  not  to  the  extent 
which  might  be  assumed.  Local  buy- 
ing at  the  lower  levels  has  been  active, 
which  has  prevented  the  price  from 
reaching  London  parity.  Producers  of 
electrolytic  continue  to  hold  aloof,  and 
little  or  no  business  has  been  done,  so 
that  any  price  would  be  purely  nominal. 

Straits  tin  for  future  delivery:  May 
6,  563@563c.;  May  7,  56^@57c.;  May  8, 
56J@56ic.;  May  10,  55J@553c.;  May  11, 
55|@5.5ic.;   May   12,  55i@553c. 

Arrivals  of  tin  in  long  tons:  May  3, 
Singapore,  225,  Liverpool,  25;  May  4, 
Liverpool,  50;  May  5,  Buenos  Aires,  20; 
Penang,  200;  Singapore,  250;  Hong- 
kong, 25;  May  6,  Liverpool,  185;  Aus- 
tralia,  150;    May   11,   London,   50. 

Gold  and  Silver 
Gold  in  London  on  May  6,  108s.  3d; 

May  7,  108s.;  May  10,  107s.  6d.;  May  11. 
108s.;  May  12,  107s.  6d. 
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Foreign  Exchange — Sterling  has  been 
dull  and  the  price  range  narrow.  Con- 
tinental exchanges  improved  slightly. 
Although  Germany  has  purchased  about 
$12&,000,000  woith  of  goods  from  us 
since  the  Armistice,  this  has  beeii  offset 
largely  by  the  selling  of  bonds.  In 
units  to  the  dollar,  francs  and  lire  were, 
respectively,  15.14  and  19.62  on  Tues- 
day. German  mai-ks,  1.99c.  Indian 
rupees  slumped  from  45.75c.  a  week 
ago  to  41.75c.  yesterday.  New  York 
funds  in  Montreal,  lOi  per  cent 
premium. 

Silver  —  The  market  continues  to 
show  a  downward  tendency.  The  weak- 
ness of  the  China  exchanges  is  still  the 
chief  cause  of  the  decline.  The  fall  is 
accentuated  by  the  sales  of  coin  silver 
in  London.  Paper  currency  on  the 
Continent  is  forcing  out  the  white  metal. 
London  refiners  have  been  busy  con- 
verting the  coin  into  bullion,  which  has 
been  more  than  sufficient  to  meet  the 
ti-ade  and  commercial  demands. 

Mexican  dollars  at  New  York:  May 
6,  79g;  May  7,  78;  May  8,  781;  May  10, 
78i;  May  11,  181;  May  12,  78. 

Other  Metals 

Aluminum — Ingot  is  quoted  at  33c., 
with  31J@32Jc.  open  market  for  98@ 
99  per  cent  virgin;  slight  increase  in 
demand.  Leading  producers  are  re- 
ported to  have  an  abundance  of  ingot 
metal,  but  no  rolling  capacity  available. 

Antimony — Spot  metal  is  quoted  at 
10c.  for  ordinary  brands,  but  there  is 
not  much  inquiry;  W.  C.  C.  reported  at 
lOic,  with  business  brisker.  Cook- 
son's  "C"  grade  remains  at  16c.  Fu- 
tures quoted  at  9l@10c.,  but  none  of- 
fered. Chinese  and  Japanese  brands, 
spot,  93c.  Market  quiet,  with  little 
business  being  done. 

'Needle  Antimony  —  The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  9Jc.  per  lb.,  although  demand 
continues  quiet.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  12  to  15c.  per  lb.  according  to 
quantity.    Unchanged. 

Bismuth — Unchanged  at  $2.70  per 
lb.  for  500-lb.  lots. 

Cadmium — Quoted  nominally  at  $1.40 
@$1.50  per  lb.  Some  metal  may  be  had 
as  low  as  $1.20  per  lb.     Unchanged. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  fonn. 

Cobalt — Metal  remains  unchanged  at 
$2.50@$3  per  lb.    Black  oxide  $2  per  lb. 

Iridium — Quoted  at  $300,  although 
little  or  no  metal  is  to  be  had. 

Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  42c.;  shot,  43c.;  elec- 
trolytic, 45c.  Monel  metal:  Shot,  35c.; 
blocks,  35c.,  and  ingots,  38c.  per  lb. 

Osmium — Open  market  prices,  $150@ 
$165  per  troy  oz.  Dealers  are  willing 
to  pay  $50@$75  per  troy  oz. 


Palladium — Quoted  at  $95@$100  per 
oz.     Little  business  being  done. 

Platinum — Market  weak,  with  metal 
quoted  $95@$110  and  little  business 

Quicksilver  —  Market  quiet  and 
steady,  with  better  demand  at  $85  per 
7.5-lb.  flask.    San  Francisco  wires  $90. 

Ruthenium — Market  value,  $200(a) 
$220  per  troy  oz.     Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore — Current  price  on  basis 
of  Cr-O:,  varies  with  sesquioxide  con- 
tained. Guaranteed  50  per  cent  for- 
eign ore,  minimum  6  per  cent  SiO., 
ranges  from  72c.  to  80c.  per  gross  ton 
unit.  New  York.  California  concen- 
trates, 50  per  cent  and  upward,  60 
(fi)65c.  per  unit,  f.o.b.  California. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  re- 
main at  prices  fixed  last  year,  as  fol- 
lows: Old  Range  bessemer  55  per  cent 
iron,  $7.45;  Old  Range  non-bessemer, 
B5J  per  cent  iron,  $6.70;  Mesabi  bes- 
semer, 55  per  cent  iron,  $7.20;  Mesabi 
non-bessemer,  51J  per  cent  iron,  $6.55. 
The  railroad  situation  is  holding  back 
shipments,  which  thus  far  have  been 
to  Lake  front  furnaces. 

Manganese  Ore — Purchasers  seem  to 
have  covered  immediate  requirements. 
High-grade  ore  is  quoted  80@85c.  per 
unit.  Chemical  ore  (MnO.)  quoted  at 
$80@$90  per  gross  ton. 

Molybdenite — Little  immediate  pros- 
pect for  business  here  and  abroad. 
Quoted  nominally  at  75c.  per  lb.  of  con- 
tained sulphide  for  85  per  cent  MoS:. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ores — Ilmenite,  2c.  per  lb. 
of  52  per  cent  TiO;.  Unchanged. 
Rutile,  standai'd  imported  Norwegian 
grade,  carrying  a  minimum  of  95  per 
cent  titanium  dioxide,  in  the  form  of  con- 
centrates, is  quoted  at  lie.  per  lb. 

Tungsten  Ore — Little  actual  business 
has  been  done,  and  buyers  are  not 
eager  to  make  further  purchases. 
Chinese  wolframite  is  quoted  nominally 
at  $6.75@$7  per  unit.  High-grade  Bo- 
livian ore  is  offered  at  $7.50  per  unit. 

Uranium  Ore  (Carnotitc)'— $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UaOf).  Ores  must  contain  a  min- 
imum of  2  per  cent  U,0». 

Vanadium  Ore — Prices  are  usually 
based  on  vanadium  content,  and  at 
present  range  from  $1  to  $3  per  lb.  of 
contained  vanadium.  Valuation  also 
depends  on  presence  of  lead,  copper,  ar- 
senic, molybdenum,   uranium,   etc. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@$100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 


•  Furnlshfd   by   Foot*   Mineral   Co 
(Iclphia,   Pa. 


Phlla- 


Zinc  and  Lead  Ore  Markets 

Joplin.  Mo.,  May  8 — Zinc  blende,  per 
ton,  high,  $49.25;  basis  60  per  cent  zinc, 
premium,  $46;  Prime  Western,  $45@ 
$42.50;  fines  and  slimes,  $42.50@$40; 
calamine,  no  sales;  average  settling 
price  all  zinc  ores,  $48.91. 

Lead,  high,  $112.10;  basis  80  per  cent 
lead,  $110@$100;  average  settling  price, 
all  lead  ores,  $108.95  per  ton. 

Shipments  the  week:  Blende,  9,399; 
lead,  1,571  tons.  Value,  all  ores  the 
week,  $631,010. 

A  tornado  with  cyclonic  accompani- 
ment wrecked  nearly  evei-y  smokestack 
at  the  mines  in  the  Oklahoma  group, 
and  caving  ground  engulfed  the  large 
mill  of  the  Buttc-Kansas  company  in 
the  Waco  group.  Damage  is  estimated 
to  exceed  a  half  million  dollars. 

Platteville,  Wis.,  May  8  — Blende, 
basis  60  per  cent  zinc,  one  lot  of  300 
tons  high-grade  sold  at  $53  base.  Other 
buyers  had  base  of  $51  to  $52.  Lead 
ore,  basis  80  per  cent  lead,  $105  per  ton. 
Buyers  are  advised  of  a  sharp  decline 
at  the  week  end.  Shipments  for  the 
week:  Blende,  1,238;  calamine,  150; 
lead,  149;  sulphur  ore,  109  tons.  Ship- 
ments for  the  year:  Blende,  27,811, 
calamine,  1,500;  lead,  2,388;  sulphur 
ore,  459  tons.  Shipped  during  the  week 
to  separating  plants,  2,243  tons  blende. 

Non-Metallic  Minerals 

Asbestos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbrooke  to  New  York,  27^0. , 
carload  lots.  Crude  No.  1,  $1,800(5) 
$2,500;  crude  No.  2,  $1,100@$1,500; 
spinning  fibres,  $400@$700;  magnesia 
and  compressed  sheet  fibres,  $300@ 
$400;  single  stock,  $100@$150;  paper 
stock,  $60@$80;  cement  stock,  $17.50@ 
.'};30;  floats,  $8.50@$15  per  short  ton. 
Crude  No.  1,  f.o.b.  Thetford  Mines, 
freight  to  New  York  $8.45  per  ton  in 
carload  lots,  to  which  must  be  added 
the  5  per  cent  Canadian  royalty  ex- 
port  tax. 

Chalk — English,  extra  light,  5@7c. 
per  lb.;  light,  4J@6c.  per  lb.;  dense, 
4@.5c.  per  lb.  f.o.b.  New  York.  Un- 
changed. 

China  Clay  (Kaolin) ^Imported  lump, 
$25@$35  per  ton;  imported  powdered. 
$30(a)$60  per  ton;  domestic  lump,  $10@ 
$20  per  ton;  domestic  powdered,  $25@ 
$40  per  ton  f.o.b.  New  York. 

Feldspar — Situation  remains  un- 
changed with  $13.50@$18,  ground 
grade,  f.o.b.  New  York  State  still  hold- 
ing firm. 

Fluorspar — .\dvices  state  700  tons 
gravel  fluorspar  has  been  sold  at  $25  per 
net  ton,  f.o.b.  mines  southern  Illinois, 
with  no  anal.vsis  guaranty;  also  1,250 
tons  at  same  price  with  average  guar- 
anty of  85  per  cent  calcium  fluoride  and 
not  over  6  per  cent  silica.  Producers 
in  this  territory  are  not  desirous  of  ac- 
cepting contracts  for  acid  grades  of 
fluorspar. 
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Fuller's  Earth — Remains  firm  at  $25 
@$30  per  ton  for  domestic  and  $35@ 
$40  for  foreign,  with  little  material 
available  at  these  prices. 

Graphite  —  Pi-esent  quotations  for 
crucible  flake  are:  85  per  cent  carbon 
content,  lie  per  lb.;  86  per  cent,  8c.; 
87  per  cent,  8Jc.;  88  per  cent,  9Jc.;  89 
per  cent,  9ic.;  90  per  cent,  lO-Jc;  91  per 
cent,  lOJc;  92  per  cent,  lie;  over  92 
per  cent,  12Jc.  per  lb.  delivered.  Mex- 
ican amorphous  graphite  is  being  sold 
at  $55@$60  per  short  ton;  Korean,  3ic. 
per  lb.;  Madagascar,  9c.;  Ceylon,  41  @ 
16c.,  according  to  quality.     Unchanged. 

Gypsum. — Wholesale  price,  plaster  of 
paris  in  carload  lots,  is  $3.75  per  250- 
Ib.  bbl.,  alongside  dock  New  York. 

Magnesite — Dead  burned,  for  refrac- 
tory (see  Refractories). 

Mica — Xo  change  in  prices  per  lb.  for 
sheets  slightly  stained  and  for  clear 
mica  according  to  grade:  No.  6,  50c.; 
No.  5,  $1.20@$1.40;  No.  4.  $2@$3;  No. 
3,  $4.25@$5;  No.  2,  $5.50@$7;  No.  1, 
$8;  all  prices  f.o.b.  New  York. 

Calcined  Magnesite  —  High  -  grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  points.  The  price  of 
freshly  ground  calcined,  suitable  for  the 
flooring  trade,  is  $65@$75  per  ton  f.o.b. 
Eastern  points. 

Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Nitrate — Quotations  remain  at  $3.90 
per  cwt.,  ex  vessel,  Atlantic  ports.  Fu- 
tures are  quoted  $3.90@$4.10. 

Phosphate  Rock  —  Prices  quoted  per 
long  ton  at  Florida  ports  are:  68  per 
cent  tricalcium  phosphate,  $6.85;  70  per 
cent,  $7.35;  74  to  75  per  cent,  $10;  75 
per  cent  minimum,  $10.50;  77  per  cent 
minimum,  $12.50.     Unchanged. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2Jc.  per  lb.     Unchanged. 

Pyrites  —  Spanish  furnace  size  ore 
i.;  selling  at  16Jc.  when  buyers  can  be 
found.  Freights  range  from  15s.  to 
17s.  Domestic  pyi-ites,  fines,  sell  at 
12|@14c.,  f.o.b.   mines. 

Sulphur — Demand  is  fair  and  prices 
sverage  $18  per  ton  for  domestic,  and 
$20  for  export,  f.o.b.  Texas  and  Louis- 
iana mines. 

Talc — Southern  powdered,  carload 
lots,  $12  per  ton;  less  than  carload,  $15, 
f.o.b.  cars.  Freight  to  New  York, 
$5.25  per  ton  carload  lots;  less  than 
carloads,  $9.25. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  per  ton  f.o.b. 
Niagara  Falls,  N.  Y.     Unchanged. 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  American  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium, 
4  to  6  per  cent  carbon,  18@19c.  per  lb. 
of  chromium  contained. 

l''erromanganese — Prompt  is  a  shade 
easier  and  can  be  had  at  about  $235, 


carload  lots;  second-half  contracts  re- 
main $200,  delivered.  Some  English 
ferromanganese  is  coming  in  on  old 
low-priced  sales,  some  of  it  on  time, 
some   overdue. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
@$2.75  per  lb.  of  contained  metal. 

Ferrosilicon— $85@$90,  50  per  cent, 
delivered,  spot  and  contract.  Electro- 
lytic, delivered  Pittsburgh  Valleys, 
Cleveland;  50  per  cent,  $81;  75  per 
cent,  $145@$150.  Bessemer,  f.o.b.  Jack- 
son and  New  Straitsville,  Ohio,  10  per 
cent,  $62.50;  11  per  cent.  $66.80;  12 
per  cent,  $67.10. 

Fcrrotungsten  —  70-80  per  cent  W, 
85c.(S)$1.15   per  lb.  contained  tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — Basis  30-40  per  cent, 
$6.50@$7  per  lb.  of  V  contained. 

Spiegeleisen— Quoted  at  $72.50@$75, 
furnace,  for  prompt  delivery. 

Metal  Products 

Copper  Sheets — Market  quiet,  with 
Jan.  7  price  of  29ic.  per  lb.  still  hold- 
ing; wire,  quoted  22i@23c.  Market 
strong. 

Lead  Sheets — Full  lead  sheets,  12ic.; 
cut  lead  sheets,  12ic.  in  quantity  prices, 
mill  lots.     Unchanged. 

Nickel  Silver— Unchanged  at  39Jc. 
per  lb.  for  18  per  cent  nickel. 

Yellow  ]\Ietal  • —  Dimension  sheets, 
26ic.;  sheathing,  25ic.;  rods,  S  to  3  in.; 
23Jc.     Unchanged. 

Zinc  Sheets— $12.50  per  100  lb.,  less 
8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.     Unchanged. 


Refractories 

Chrome  Brick- Unchanged  at  $70  @ 
$75  per  net  ton,  f.o.b.  Chester,  Pa. 

Chrome  Cements — Unchanged  at  $45 
@$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick  —  First-quality  fire  clay, 
?45@$50  per  1,000,  f.o.b.  Clearfield,  Pa.; 
second  quality,  $40@$45  per  1,000,  f.o.b. 
Clearfield,  Pa. 

Magnesite  —  Dead  burned,  $48@$55 
per  net  ton,  f.o.b.  Chester,  Pa.;  brick, 
9  x  4i  X  2 J  in.;  $90@$95  per  net  ton, 
f.o.b.  Chester,  Pa.  Dolomite  is  selling 
at  $12.50  per  ton,  f.o.b.  Ohio. 

Silica  Brick— $50@$55  per  1,000,  f.o.b. 
Mount  Union,  Pa. 

Iron  Trade  Review 

Pittsburgh,  May  11,  1920 

There  has  been  a  slight  improvement 
in  conditions  in  the  iron  and  steel  in- 
dustry', as  affected  by  the  rail  strike. 
The  Pennsylvania  and  B.  &  O.  are  do- 
ing better,  but  the  P.  &  L.  E.,  which 
had  almost  stopped  operation,  is  re- 
ported in  some  quarters  as  having  gone 
backward,  and  the  Erie,  on  which  the 
Mahoning  and  Shenango  Valleys  depend 
so  much,  is  in  bad  condition. 


1  Fiirnishfd   by  Foote   Mineral  Co.,  Phila- 
delphia, Pa. 


Considering  the  iron  and  steel  in- 
dustry as  a  whole,  production  of  pig 
iron  and  steel  may  be  as  high  by  this 
time  as  85  per  "cent  of  the  rate  obtain- 
ing in  March.  The  production  of  pig 
iron  in  April  averaged  for  the  month 
about  17  per  cent  below  the  rate  in 
March.  Taking  45,000,000  tons  a  year 
for  an  estimate  of  pig-iron  capacity, 
under  reasonably  favorable  manufac- 
turing conditions,  production  was  at  90 
per  cent  of  capacity  in  March  and  at 
75  per  cent  of  capacity  in  April. 

The  whole  iron  and  steel  market  is 
extremely  quiet.  Buyers  show  prac- 
tically no  disposition  to  take  hold,  ex- 
cept of  course  that  Steel  Corporation 
customers  are  placing  contracts  as 
usual,  the  corporation's  adherence  to 
the  Industrial  Board  price  schedule 
furnishing  assurance  that  there  is  little 
likelihood  of  such  contracts  pro\'ing 
unfavorable  to  the  buyer.  The  large 
independents,  which  are  sold  up  for  an 
average  of  possibly  as  much  as  three 
or  four  months  ahead,  are  booking  a 
moderate  amount  of  business  and  are 
limiting  their  offerings,  so  that  they 
have  no  occasion  to  reduce  their  prices. 

Pig  Iron — The  market  is  extremely 
quiet.  Some  consumer's  have  run  out 
of  pig  iron,  and  some  have  run  out 
of  coke,  but  little  new  business  is 
prompted,  as  if  a  consumer  cannot  get 
shipments  on  his  pig-iron  contracts  he 
is  unlikely  to  be  able  to  get  deliveries 
on  fresh  purchases.  Though  prices  are 
largely  nominal,  there  is  no  decline,  and 
small  prompt  lots  bring  full  prices,  or 
even  more,  as  $45,  Valley,  has  been 
done  on  foundry  iron  in  a  few  instances. 
We  quote:  Bessemer,  $42.50;  basic,  $43; 
foundr>%  $43@$45,  f.o.b.  Valley  fur- 
naces, freight  to  Pittsburgh  being  $1.40. 

Steel  — •  The  market  for  unfinished 
steel  is  stagnant,  except  for  an  oc- 
casional transaction  for  prompt  ship- 
ment, when  producer  and  consumer  can 
find  a  rail  connection.  A  sale  of  a 
small  lot  of  sheet  bars  at  $75  is  re- 
ported, the  buyer  being  a  sheet  con- 
sumer who  will  have  the  bars  converted 
at  a  sheet  mill.  A  fortnight  ago  the 
same  steel  might  have  brought  $80. 
Sheet  mills  can  buy  at  about  $70  as 
formerly,  from  regular  sources  of  sup- 
ply. We  quote:  Billets,  $60@$65; 
sheet  bars,  $70@$75;  rods,  $75. 

Charcoal  and  Coke 

Charcoal  —  Large  quantities  sell  as 
follows:  Willow,  7c.  per  lb.;  hardwood, 
4*c.  per  lb.,  in  250-lb.  bbl. 

Connellsville — Market  stiffer.  Prompt 
furnace,  $12  and  higher;  prompt  foun- 
dry, $13;  contract  foundry,  $11@$12 
per  net  ton  at  ovens.  Production  this 
week  in  Connellsville  region  said  to 
have  been  two-thirds  the  rate  obtain- 
ing before  the  strike. 

New  River— Furnace,  $11.50@$12.50, 
and  foundry,  $13@$14  per  ton. 

Pocahontas — Furnace,  $12@$13  pet 
ton. 

Wise  County — Furnace,  $12@$14  per 
ten;   foundry,  $12@$14  per  ton. 
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Company  Reports 


Calumet  &  Hecla  Mining  Co. 

Copper;  Michigan 

The  annual  report  of  the  Calumet  &  Hecla  Mining  Co. 
shows  that  52,859,146  lb.  of  copper  was  produced  in  1919, 
at  an  average  cost  of  20.16c.  per  lb.  There  was  32,449,559 
lb.  of  copper  on  hand  Dec.  31,  1919.  For  27,978,077  lb.  of 
copper  delivered,  18.81c.  per  lb.  was  received,  which  price 
includes  selling  and  delivery  costs  and  also  takes  into  con- 
sideration 7,568,490  lb.  copper  produced  in  1918  at  17.04c. 
per  lb.  but  carried  over  into  1919.  The  loss  on  delivered 
copper  by  reduction  of  copper  stocks  of  Dec.  31,  1919,  to 
market  value  (19c.  per  lb.)  amounted  to  $248,636.45,  a  total 
of  $652,286.60.  Net  receipts  were  $893,945.94.  Dividends 
amounted  to  $1,000,000.  Copper  Export  Association  stock 
amounts  to  $20,000.  Balance  of  current  assets  Dec.  31, 
1919,  totaled  $14,376,730.10. 

Current  assets  are  stated  at  $15,965,578,  of  which  cash 
amounts  to  $516,880.95;  cash  at  foreign  banks,  $36,787.83; 
accounts  receivable,  $3,304,773.85;  notes  receivable,  $330,- 
000;  Fourth  Liberty  Loan  bonds,  $1,519,150;  copper  on 
hand,  $6,166,775.95;  supplies,  $4,091,209.42;  current  liabili- 
ties, $1,588,847.90. 

This  company  has  paid  $151,750,000  in  dividends  up  to 
Jan.  1,  1920. 


Consolidated  Arizona  Smelting  Co. 

Copper;  Arizona 

The  annual  report  of  the  Consolidated  Arizona  Smelting 
Co.  for  the  year  1919  shows  a  deficit  for  the  year  of 
$243,760.95.  The  average  price  realized  for  copper  was 
18.514c.  per  lb.,  and  the  cost  of  production  amounted  to 
17.0641c.  per  lb.,  after  crediting  gold  and  silver  values. 
Production  amounted  to  122,069  tons,  with  an  average  value 
of  $2.82  per  ton  in  gold  and  silver  and  an  average  copper 
content  of  2.582  per  cent  per  ton.  The  average  cost  of  pro- 
duction excluding  development  and  freight  amounted  to 
$3.38  per  ton.  Total  cost  of  production  amounted  to  $4,006 
per  ton.  Production  amounted  to  27,067  tons  in  1919,  com- 
pared to  42,870  tons  in  1918.  The  average  value  in  gold 
and  silver  per  ton  of  ore  produced  amounted  to  $2.23;  and 
average  copper  content  was  2.355  per  cent  copper.  The 
total  cost  of  production  amounted  to  $4.74'6  per  ton,  and  cost 
of  production  excluding  development  and  freight  amounted 
to  $2,466  per  ton.  The  cost  of  crushing,  receiving,  sampling 
and  storing  was  $0,313  per  ton.  Roasting  and  reverberatory 
smelting  amounted  to  $3,688  per  ton;  converting  cost  $0.0084 
per  lb.  of  copper  converted;  and  freight,  refining,  and 
marketing  amounted  to  $0.0225  per  lb.  of  copper  produced. 


Tennessee  Copper  Co. 

The  annual  report  of  the  Tennessee  Copper  Co.,  a  branch 
of  the  Tennessee  Copper  &  Chemical  Corporation,  for  the 
year  ending  Dec.  31,  1919,  shows  a  surplus  of  $1,130,591.15, 
although  the  Tennessee  Copper  &  Chemical  Corporation's 
entire  operations  for  the  year  resulted  in  a  loss.  The  pro- 
duction of  copper  for  1919  was  10,414,815  lb.,  as  compared 
with  9,819,938  lb.  in  1918.  In  addition,  there  were  pro- 
duced 54,855  oz.  of  silver  and  217  oz.  of  gold.  The  average 
cost  of  mining  per  ton  from  the  various  mines  amounted  to 
$1,528.  Average  development  costs  were  $0.3143  per  ton. 
Development  work  totaled  4,774.5  linear  ft.,  of  which  471 
ft.  was  shaft  work.  Diamond  drilling  costs  averaged  $3,335 
per  foot  for  2,708.0  ft.  drilled.  Ore  reserves  are  estimated 
at  3,512,556  tons.  The  company  entered  1920  with  no  un- 
sold copper  on  its  books. 


Utah  Copper  Co. 

Copper;  Utah 

The  annual  report  of  the  Utah  Copper  Co.  for  the  year 
1919  indicates  that  105,088,740  lb.  of  copper  was  produced, 
at  a  cost  of  12.36c.  per  lb.,  giving  an  income  of  $5.08  per 
share,  as  against  196,600,165  lb.  of  copper  produced  in  1918 
at  12.53c.  per  lb.,  yielding  $11.60  per  share.  The  average 
price  received  for  copper  delivered  during  the  year  was 
18.626c.  Net  income  from  operations  amounted  to 
$4,689,872.15;  other  income,  $1,095,790.80.  A  total  of  $6  per 
share  was  distributed  for  dividends  and  capital  disburse- 
ments during  the  year. 


Cerro  de  Pasco  Copper  Corporation 

Copper;  Peru 

The  annual  report  of  the  Cerro  de  Pasco  Copper  Corpora- 
tion states  that  four  dividends  were  paid  during  the  year 
1919,  totaling  $3,592,909,  and  amounting  to  $2.54  per  share 
on  the  capital  stock  outstanding.  Operating,  smelting,  re- 
fining, and  administration  expenses  totaled  $8,934,261.55, 
Net  earnings  were  $2,283,638.26,  and  sales  of  copper,  silver, 
and  gold  amounted  to  $14,884,049.61. 


Copper  Range  Co. 

Copper;  Michigan 

The  annual  report  of  the  Copper  Range  Co.  for  the  year 
1919  indicates  that  23,082,498  lb.  of  copper  was  produced,  at 
a  cost  of  15.35c.  per  lb.,  and  sold  for  18.67c.  per  lb.  Oper- 
ations were  maintained  at  an  average  of  a  little  over  60  per 
cent  capacity.  Profits  for  the  year  amounted  to  $2.46  per 
share  on  the  394,000  shares,  or  $0.54  less  than  the  year's 
dividend.  In  1918,  $7.34  per  share  was  distributed.  Net 
excess  of  assets  for  the  year  amounted  to  $5,787,886. 


Mason  Valley  Mines  Co. 

Copper;  Nevada 

The  annual  report  of  the  Mason  Valley  Mines  Co.  for  the 
year  ending  Dec.  31,  1919,  shows  a  deficit  of  $10,754.95. 
Total  cost  of  production  amounted  to  $73,588.19;  gross  profit 
was  $124,038.74,  and  net  profit  after  deducting  selling  and 
administration  expenses  of  $33,894.46  amounted  to  $90,- 
144.28.  Additions  to  income  of  S35.335.66  and  deductions 
of  $136,234.89  leave  a  net  deficit  of  $10,754.95.  Refined 
copper  production  for  the  period  of  operation  amounted  to 
2,097,772  lb.,  the  average  net  selling  price  being  18.39c. 
per  lb.  There  was  also  produced  238.66  oz.  of  gold  and 
22,409.63  oz.  of  silver. 


Beaver  Consolidated  Mines,  Ltd. 

Silver;  Ontario 

The  thirteenth  annual  report  of  the  Beaver  Consolidated 
Mines,  Ltd.,  for  the  year  ending  Feb.  29,  1920,  show  1,870.8 
ft.  of  new  development  work.  Total  cost  of  mining,  includ- 
ing administration,  taxes,  insurance,  depreciation,  develop- 
ment, exploration,  repairs,  etc.,  was  $7.41  per  ton.  Produc- 
tion for  the  year  amounted  to  301,781  oz.  of  silver.  Earnings 
amounted  to  $391,299.19  with  charge  of  $233,083.31,  leaving 
a  balance  of  $158,215.88. 


The  Royal  Netherlands  Salt  Industry,  a  recently  formed 
company,  has  been  drilling  for  rock  salt  in  the  provinces  of 
Gelderland  and  Overyssel,  according  to  the  U.  S.  Bureau  of 
Mines. 
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Zinc  Production  in  the  United  States 

During  the  year  1919  there  was  produced  in  the  United 
States  a  total  of  465,743  short  tons  of  zinc,  according  to 
figures  just  published  by  the  U.  S.  Geological  Survey. 
Production  has  been  steadily  declining  since  1917,  when  a 
peak  output  of  669,573  short  tons  was  obtained.  Arkansas 
and  Kansas  were  the  only  two  important  zinc-producing 
states  that  increased  their  output.  Imported  foreign  ores 
furnish  a  comparatively  small  amount  of  metal;  13,471  tons 
was  produced  from  this  source  in  1919,  about  half  as  much 
as  in  1918.  Zinc  produced  in  the  United  States  from  all 
sources  totaled  485,491  short  tons  in  1919  compared  with 
527,845  short  tons  in  1918. 

ZINC  PRODUCED  IN  UNITED  STATES 


1917 
Short  Tons 
25.660 

1918 

Short  Tons 
26,753 

141,844 
29,149 

139,066 
77,342 
64,857 
38,916 

1919 
Short  Tons 
31,437 

172.489 

118,340 

76.048 

43,942 

Oklahoma 

Pennsylvania                         

204.394 

86,995 

121.988 
67,521 

Other  states        

78  778 

25.209 

55.459 
27.056 

Total  primnrj- 
From  donipstir  ore 
From  foreign  ore- 

669,573 
584,597 

26,140 

517,927 
492,405 

1,780 

8,700 

686 

113 

14,043 

465.743 
452,272 

650 

Canada 

Chile           

6,787 

4,007 
751 

Italy 

Merico 

2,951 

40.360 

6,738 

8,083 

84,976 

Total  foreign     

25,522 

517,927 
9,918 

13,471 

Total  priiiiary 

Redistilled  secondary 

669.57J 

16.835 

465,743 
19.748 

Total 

Grade  A 

Grade  B 

Grade  C 

Grade  D 

685,408 

97.707 

59.189 

148,749 

370.763 

686,408 

140 

527,845 

129,344 
68,987 
98,584 

230,930 

527,845 

III 
to  7 

8  0 
7  9 

9  1 

485,491 

45.377 

39,173 

140,917 

250.024 

Total 

Average  price  per  lb.,  cents; 

485,491 
8  3 

Grade  B  

Grade  C            . 

12.7 

9  4 

7  7 

7  2 

Grade  D        

90 

7   1 

10  2 

7  3 

$140,027,000 

$95,009,000 

$70,882,000 

Copper  Company  Dividends 

The  many  annual  reports  of  the  copper-mining  companies 
that  have  appeared  during  the  last  few  weeks  furnish  illu- 
minating sidelights  on  the  financial  condition  of  the  various 
enterprises.  Regardless  of  the  unsatisfactory  year  in  the 
industry,  most  companies  were  able  to  declare  a  substantial 
dividend,  although  frequently  the  disbursement  was  not  on 
the  usual  scale.  The  smaller  operators  were  most  affected 
by  conditions,  as  the  high  unit  cost  of  their  product 
precluded  disposing  of  it  at  a  profit. 

The  table  presented  herewith  has  been  prepared  to  show 
to  what  extent  surplus  accounts  were  used  in  distributing 
dividends.  The  Anaconda  Copper  Mining  Co.,  as  indicated  in 
the  table,  declared  a  dividend  of  $4  per  share  during  1919, 
which  represents  a  yield  of  7.1  per  cent  on  the  market  valu? 
of  a  share  on  May  1,  1920  ($56.75).  Earnings  for  the  same 
period,  however,  represented  a  return  of  3.9  per  cent  per 
share. 


The  Copper  Situation 

The  copper  market  now  presents  a  sharp  contrast  to  the 
brisk  business  transacted  earlier  in  the  year.  Then,  sales 
and  disposals  of  the  metal  were  going  on  at  an  almost 
unprecedented  rate,  heavy  inroads  were  being  made  upon 
that  depressing  influence  in  the  industry,  the  copper  sur- 
plus, and  the  combined  activity  in  both  domestic  and  for- 
eign markets  served  to  give  a  decidedly  brighter  tone  to 
the  outlook.  At  present  the  market  is  sluggish.  Published 
April  estimates  of  copper  sales  at  100,000,000  lb.  represent 
a  decrease  of  more  than  two-thirds  from  "March  disposals. 
Total  sales  for  the  last  five  months,  however,  are  a  splendid 
indication  of  the  trend  in  the  market,  and  probably  amount 
to  over  a  billion  pounds,  most  of  which  was  sold  to  domestic 
consumers. 

The  heavy  consumption  of  copper  is  particularly  gratify- 
ing when  compared  with  the  production  for  the  same  period. 
Since  Jan.  1,  1920,  about  550,000,000  lb.  of  copper  has  been 
produced.  Against  sales  of  approximately  750,000,000  lb., 
it  would  seem  that  surplus  stocks  have  been  reduced  about 
200,000,000  lb.  As  surplus  stocks  at  the  beginning  of  the 
year  were  estimated  at  640,000,000  lb.,  their  present  total 
would  be  about  440,000,000  lb.  Considering  the  fact  that 
a  year  ago  the  copper  on  hand  was  more  than  twice  as 
great,  there  is  little  wonder  that  copper  producers  are 
generally  more  optimistic. 

The  highly  interesting  statistical  analysis  of  John  D. 
Ryan  of  the  world's  consumption  of  copper  showed  that 
the  reserve  of  copper  in  the  United  States  was  very  mod- 
erate in  relation  to  the  world's  requirements.  European 
stocks  are  small,  and  the  financial  disability  of  European 
nations  that  require  and  normally  use  large  amounts  of 
the  metal  is  a  major  consideration  in  accounting  for  the 
present  relatively  low  price.  Although  the  large  surplus 
of  American  copper  has  been  a  dominant  factor  for  over 
a  year  and  a  half  in  depressing  the  copper  market,  it  is 
becoming  of  secondary  importance. 

The  plans  of  the  Copper  Export  Association  will  soon 
be  definitely  announced.  They  are  expected  to  assist  greatly 
in  ridding  the  copper  market  of  its  financial  difficulties  in 
foreign  countries.  This  will  be  done  mainly  by  permitting 
purchases  by  European  consumers  through  credit  rather 
than  cash  against  documents,  the  usual  system  of  settle- 
ment, these  credits  for  the  most  part  being  for  ninety-day 
periods,  with  options  for  renewal.  Although  it  had  been 
assumed  in  some  quarters  that  the  minimum  price  for  the 
metal  would  be  22^c.  per  lb.,  reports  now  indicate  that  a 
price  of  about  20c.  per  lb.  is  more  likely. 

Another  understanding  regarding  the  allotments  of  cop- 
per is  that  each  consumer  will  be  treated  individually — that 
is,  his  requirements  will  be  carefully  analyzed,  credit  and 
copper  being  distributed  accordingly.  Should  the  intending 
purchaser  require  more  copper  than  is  allotted  under  the 
association  plans,  he  will  have  to  make  other  arrangements 
to  obtain  it. 

It  would  be  difficult  to  conceive  of  greater  handicaps  than 
those  that  have  faced  and  are  facing  the  copper  industry, 
such  as  labor  difficulties  in  mine  and  wire  mill,  transporta- 
tion troubles,  unusually  heavy  stocks,  and,  last  but  not  least, 
foreign-exchange  conditions,  which  have  almost  wholly  elim- 
inated European  markets.  As  one  producer  recently  re- 
marked, "The  present  unnatural  condition  is  striking  when 
one  considers  that  sugar  is  now  worth  more  than  copper." 


CONSUMPTION  OF  SURPLUSES  IN  DIVIDEND  DISBURSEMENTS 


Company 

Anaconda 

Calumet  and  Hecla  (a  b) 

Common  Stock 
Outstanding 

in  Shares 

2.331.250 
100.000 
898.229 
869,960 

1,563,000 
394,309 

1,181,967 

Paid  per 
Share,   1919 

$4  00 
10  00 

4  00 

3.00 

2  50 
6.00 
1.00 

rso 

1  50 
10  00 

2  00 

6  00 

Net  Earnings 
for  1919 

$5,103,641 

552.286 

283,628 
1,301,797 
96,294       ' 

972,554 
4,186,628 

446,871 

178,077 
—  10,754 
1,494,856 
1,225,357 
3,214,344 
1,566,271 
—675,379 
8,252,395 

.\mount  Available 

for  Dividends 

per  Share 

$2    19 

6  52 
2  54 

1  50 
0  05 

2  46 

3  54 
0   16 
0  74 

-0  02 
2  50 

0  51 

7  14 

1  06 
—0  85 

5.06 

Market  Price 
May  1,  1920 

$  56.75 
330.00 

47.00 

32.00 
0  62 

39  25 
,52  53 

28  37 

33  00 
2   12 

21   00 

13  50 
225  00 

17  60 

10  25 

69.00 

Per  Cent  Yield  on 
Market  Price 
May  1,  1920 

7   1 

3.0 

8.5 

9  4 

6  4 
114 

3  5 

119 
III 

4  5 
11,4 

Per  Cent  Earned 

on  Market 

Price,  May  1,  1920 

3  9 

2.0 

5.4 

4.7 

Consol.  Arizo-:a 

Copper  Range  (a  b) 

9  7 
6.3 
6  75 

Kennecott                           

Magma* 

2,787,059 
240,000 
500,000 

0  6 

2  2 

—0  9 

Miami 

Nevada  Cons             

Phelps  Dodge                        ... 

Ray  Cons. 

Tennessee  Coppr  r 

Utah  Copper 

747,114 
1,999,457 

450,000 
1,577,179 

792,947 
1,624,490 

12 
4.5 
3.2 
6.3 
—8  3 
7  3 

(a)   No  allowance  for  depletion,     (b)    No  allowance  for  Federal  taxes. 
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Mining  Stocks 

Week  Ended  May  8,  1920 


Stock 


Adventure 

Ahmeek. 

A!aska-B.C 

AUoucz 

Anaconda 

Ariz.  Cont'l 

Rip  Ivcdge 

Biugham  Mines.... 

Calamet  A:  Ariz... . 
Cftliimpt  &  Hecla. . 

Can.  Copper 

Centennial 

Cfrro  dc  Pasco.. .  . 

Chief  Consol 

Chile  Cop 

Chino 

Con.  Ariz 

Con. Copper  M.. .  . 

Cop.  Range 

Crystal  Cop.  (new) 

Davis- Daly 

East  Butte 

First  Xat'l 

Franklin. 

Gadsden  Copper.. . 
Granby  Consol  — 

Greene-Can 

Hancock 

Houehton 

Howe  Sound 

Inspiration  Con... . 

Iron  Cap 

Isle  Royale 

Jerome  Verde 

Kennecott 

Keweenaw 

Lake  Copper, 

La  Salle 

Magma  Chief 

Magma  Copper. .  . 

Majestic 

Mason  Valley 

Mass  Con 

Mayflower-O.C.,.. 

Miami 

Mirhigan 

Mohawk 

Mother  Lo<ie  <new) 

Nev.  Con 

Nev.  Douglas 

New  Arcadian 

New  Baltic 

New  Cornelia 

Nix-on  Nev 

North  Butte 

North  Lake 

Ohio  Copper 

Ojibway 

Old  Dominion 

(Osceola 

Phelps  Dodge 

Quincy 

Ray  Con 

Ray  Hercules 

St.  .Mary's  M.  L.  . 

Seneca 

Shannon 

Shattuck-Ariz  .... 

South  Lake 

South  Utah 

Superior 

Superior  &  Boston 

Tenn.  C.&C 

Tuolumne 

United  Verde  Ex.. . 

Utah  Con 

Utah  Copper 

Utah  M.&T 

Victoria 

Winona 

Wolverine 

ITecla 

St.  Joseph  Lead . . . 

Stewart 

Utah  Apex 


Am.  Z.  L.  &S 

Am.  Z.  L.  &  S.  pf. 

Butte  C.  &  Z 

Butte  A  N.  Y 

Butte  A  Superior. 
Con.  Interst.  Cal.. 
New  Jersey  Z. 

Success  

•Cente  per  share 


Exch.  High 

COPPER 

Boston *95 

Boston 66i 

N.  Y.Curb I^ 

Boston 31 

N.  Y 583 

Boston I IJ 

N.  Y.  Curb.    . .  I 

Boston 10J 

Boston 62 

Boston 325 

N.  Y.Curb. ...  li 

Boston 

N.  Y 47i 

Boston  Curb. . .  4 

N.  Y I6J 

N.  Y 33| 

N.  Y.Curb...  A 

N.  Y.  Curb-.  ..  4i 

Boston 4 1 J 

Boston  Curb..  *28 

Boston lOi 

Boston ...  13J 

Boston  Curb.  .  .  IJ 

Boston 3 

N.  Y.  Curb 

N.  Y 

N.  Y 311 

Boston    3 

Boston  Curb..  .  t*80 

N.  Y.  Curb.  ...  3J 

NY 53S 

Boston  Curb. .  .  II 

Boston 30 

N.  Y.  Curb 

N.  Y 28i 

Boston H 

Boston 4 

Boston 25 

N.  Y.Curb.... 

N.  Y.  Curb...  38 

Boston  Curb. .  .  *23 

N.  Y.  Curb  .  ..  2i 

Boston 4i 

Boston 7\ 

N.  Y 22J 

Boston 4i 

Boston 65 

N.  Y.Curb 61 

N.  Y 135 

Boston  Curb..  ,  t*l8 

Boston 3 

Boston  Curb 

.Boston 20 

N.  Y.Curb 

Boston 2IJ 

Boston *75 

N.  Y.Curb 

Boston 15 

Boston 29j 

Boston 46 

Open  Market  .  230 

Boston 57 

N.  Y I7S 

Boston  Curb. .  . 

Boston 44 

Boston ........  1 4J 

Boston li 

N.Y 10 

Boston ,    . 

Boston *  1 5 

Boston 5i 

Boston 4  J 

N.Y II 

Boston 

Boston  Curb.  .  .  34 

Boston 7 

N.Y 71 

Boston 2 

Boston 21 

Boston '100 

Boston 18 

LEAD 

N.Y.  Curb....         4rt 

N.Y 16 

Boston  Curb.. .  t*l8 

Boston 2| 

ZINC 

N.  Y 161 

N.Y :....        51 

N.Y 9 

NY.  Curb 

N.Y 241 

N.Y 151 

N.Y.  Curb...  .  285 
N.Y.  Curb....  ♦S 
tPid  aoda^ed. 


•95 
65J 

3'rf 
555 
II 


60 
315 


44 

3! 

16 

3li 

•26 


I2i 
'2t 


295 

3 
•50 

3| 
5IJ 

95 
295 

2n 
li 

3i 

2S 

343 
•18 

l\ 
7 

21 

4! 

60 

51 
13 
t'l4 
3 

is 

431 
220 

55! 
17 

40 
13i 

^1 

•13 

5 

4A 
10 

33 

61 

655 

li 

2! 

•50 

161 


U) 


I5i 
50 
81 

22} 
13 
275 

•4 


Last 


•95 
665 
15 
30 
575 
II 

I 

92 

6li 

320 

12" 
473 
3J 
165 
32 


405 
•27 


l.ust  I)iv. 


Mar. 

■20, 

$     50 

Mar. 

•19, 

1   00 

FVh 

•20, 

1    00 

(Jet. 

•18. 

50 

Sept.  •I 9,  25 

Mar.  "20,  I    00 

Dec.  '19.  5  00 

Dec.  '18,  J    00 

.Mar.  '20,  I    00 

Feb. '20.  .  10 

Mar.  '20,  375 

Dec.  '18,  05 


Mar. '20, 


50 
8! 


50 


10  Mar.  '20.  25 
135  Dec.  '19,         50 

lA  Feb.  '19,         15 

3        

I        

40  May  '19,     I    25 

3IS  I'cb.  '19.     I   50 

3       

*50 

3J  Jan.    ^20,         05 

535  .^pr.   '20,     I    50 

95  Feb.  •19.         25 

30  Sept.  •19.         50 

A        

275  Mar.  '20,         50 

li      

3i      

25      

ft    

365  .Ian.   '19,       .50 

*22       

2i      

4  Nov.  '17,  I  00 
7i  Feb.  '20,     I  00 

22  Feb.  ^20,         50 

45      

645  Feb.  '20,     I    50 

6  

13J  Mar. '20,       .25 

3  '.'.'.'.'.'.'.'.'.'.'. 

3         

191  Nov. '18.         25 

*9'      

205  "ct.  '18,  25 
•75 

if  

29  Dec.  •IS,     I   00 

46  Mar.  •  20,       .50 
Apr.  •20,      2  50 

55!  .Mar.  '20,     I   00 

17|  Mar. '20,         25 
•75 

43  Dec.  '19,     2  00 

141      

15  Nov. '17,        25 

93  Jan.   '20,         25 

21      

•15        

5  .\pr.  '17,  I  00 
4!      

11  May  '18,     I   00 
•75  

33  Feb.  ^20,       .50 

6!  Sept.  •IS,         25 

70  Mar. '20,     I   50 

li  Dec.  '17,       .30 

25       

•75         

171  Jan.    '20,       .50 


4i  Mar. '20.  15 

16  Mar.  '20,  50 

•16  Dec.  '15,  05 

21  Nov. '18.  .25 


161     May  '17,     I   00 


Feb.   '20,      I    50 
July,  '18,       .50 

23i     .Sept. '17,   'i!25 
15       Mar. '20,        .50 
Deo. '19.      2  00 
July  '16.       .03 


284 
*5 


Stock 

.\la...ka  t;old 

.\laska  .luneau .... 

Carson  Hill 

C'resson  Gold 

Dome  Kx 

Dome  Lake 

Dome  -Mines 

Golden  Cycle 

Goldlield  Con 

Hcdley 

Hollinger  Con 

Home.stake 

Kewanas 

Kerr  Lake    

Kirkland  Lake 

Lake  Shore         .    . 
MclTityre  Porcupine 
Porcupine  Crown . . 

Portland ',  .  . . 

Reorgan.  Booth   . . 

.'silver  Pick 

Teck-ITughes 

United  Kastern., .  . 
Vindicator  Consol 

West  Dome 

White  Caps  Min  .  . 
Yukon  Gold 


£xcli. 


N.  ^ 

N.Y 

NY 

N.Y 

Toronto 

Toronto 

N.  Y 


Curbc. 
Curb.. 


Uiel> 
GOLD 

:  .Ji 

'.     '25 

•9 

10 
.  'lOO 
.     *I0 


Colo.  Sprgs. 
N.  Y.  Curb. 

Boston 

Toronto 6.35 

NY 60 

N.Y.  Curb....       •3 

Toronto 

Toronto *56 

Toronto    fl    10 

Toronto t2  02 


Low 

i" 
•24! 

•IS 

•7 

10 
•95 


Toronto 
Colo.  Sprgs.  . 
X.  Y.  Curb.. 
N.  Y.  Curb.  . 

Toronto 

N.  Y.  Curb.. 
Colo.  Sprgs.  . 

Toronto 

N.  Y.Curb. 
Boston  Curb. 


-\ri20na  .Silver   .  .  . 

Bailey 

Beaver  Con 

Coniagas 

Crown  Reserve.. ,  , 

Kerr  Lake 

La  Rose  

McKinley-Dar 

Mining  Corp      ... 
N'ipissing  .  ... 

Ontario  Silver   . .  . 

Ophir  Silver    

Peterson  Lake .... 
Sil.  King.\riz.(new) 

Temiskaming 

Trethewey 


.Atlanta 

Barnes-King 

Bost.  ci  Mont 

Cashboy 

El  .-Salvador 

Goldfield  Merger... 

Jmi  Butler 

Jumbo  Extension.. 
Louisiana  Con,  -  .  . 
.MacNamara  M. 
\  Y.  Hond  Rosar. 
Rochester  Mines  . 
Tonopa  h-Belmont . 
Tonopah-Divide.... 

Tonopah  Ex 

Tonopah  Mining. . 
West  End  Con. .  . 


Caledonia 

Consol-  ^L&S 

Dalv-West 

Eagle  &  Blue  Bell 
Electric  Point 
Fed.  M.  &  S  ..       . 
Fed.  M.  &  S.  pf.    . 
Florence  Silver.. 
Iron  Blossom    .  ,  .  , 

Marsh  Mines 

Prince  Consol    .  . 

Hex  Con 

Rambler-Cariboo.. 

Stand.  S.  I 

Tamarack-' "uster. 
Wilhert 


f285 

•65 

•6 

•9) 

f161 

3f 

f9 
•13 
til 

'  SILVER 

Boston  Curb.         '85 

Toronto t*6 

Toronto f  49 

Toronto t3  00 

Toronto t*30 

Boston    4 

Toronto     t*45 

N    Y   Curb  '60 

Toronto     .         t2  00 
NY.  Curb     ..        10 

N.Y 7i 

NY.  Curb...  J 

Toronto t'l6 

N.Y.  Curb   ...         21 

Toronto t*43 

Toronto t*3S! 


♦105 
tl 


•65 

f5i 

t*42 

t2  90 

f  27 

31 

f40 

•60 

tl   95 

95 

71 

t 

fl51 

1; 

f345 

f32 


GOLD  AND  SILVEB 


N.  Y. 
Butte 
NY. 
N.  Y\ 
NY. 
N.  Y. 
N.  Y. 
N.Y. 
N.  Y. 
S.  Y. 
Open 
N   Y. 


Curb .  . 

Curb   .' 

Curb.. 

Curb  . 

Curb . . 

Curb 

Curb 

Curb 

Curb 

Market 

Cvu-b 

Curb 

Curb 

Curb 

Curb 

Curb 


*3! 

tl  40 

.      '91 

•S 

2J 

25 

•185 

*7i 

I 

.5f' 

2 
2 

IH 
lA 

li 


SILVER-LEA 

N.Y.  Curb...  "32 

Toronto    , .  -  .  .  .  27 

Boston 4 

Boston   Curb  tM 

Si)okane *45 

N-V 143 

NY 411 

Spokane ♦45 

n'.  Y.Curb I 

NY.  Curb...  *20 

N.  Y.Curb   .  i 

NY.  Curb     ..  *7i 

Spokane •16 

VY   Curb...  A 

Spokane 2.70 

N    V.  Curb  'S 


Internat'l  Nickel 
Internat'lNick.pf 


N.  Y.. 
N.  Y.. 


•1^' 
! 

•61 


NiCKKL-rorrER 

201  I?l 


82 


82 


QUICKSILVER 


New  Idria 

Mojave  Tungsten.. 
\'anadium  Corp.  .. 


Boston 

TUNGSTEN 
Boston  Curb...   f  10  t'7 

VANADIUM 

N.Y 83!  74! 


.\sbestos  Corp.  Montreal 

.\abestos  Corp.,  pf .     Montreal 


ASBESTOS 

t75  t72 

88  88 


LtiHt        Last    Dlv. 

ii 

•241        

1]     Mar. '20.       .10 

■19        

•7       

10 
•95 

•95 


6  00 
60 
•2 

•52 

tl   06 

tl    97 

f27 

•60 

•4 

*7 

fl5 

3A 


.\pr.  '20. 

.\far  '20, 

Dee.  '19, 

41     June  19, 

6  00       Apr.  '20, 

60       Sept. '19. 

•3 


•2 

tl.25 

•74 

•6! 

21 

2 

'16 

'55 


II 
II 
1ft 
Ift 

11 

D 

•30 

26 
4 

tlft 
•43 
125 

37 

35 


•68       Apr.  '20, 
Apr.   '16, 


Feb  •20. 

Jan.  17. 

4       Sept  19. 

Apr  '18, 

0       .\pr  '20. 

.Sept  '19. 

0       Apr.  '20, 

7}  Jan.  '19, 
I 

Jan.  '17, 


li 


•2i 
•76 

11 
2! 
•17 
•7 


Jan.   '20, 
Jan.    '19, 


Nov. '19. 


Aug.  '18. 
June  '16, 


.Apr.  '20, 

■18       Oct  '18. 

li    Jan  '20. 
li 

Ift  .Apr.  '20, 

I!     Oct.  '19, 

It     Dee.  '19, 


•32 

26 

4 

•45 
141 
40i 

-38 
i 

♦ISi 


.Apr.  '20, 
Apr  '20, 
Apr.  '20. 
Apr  20, 
Dec.  '19. 
Jan  '09, 
Mar.  '20. 
Apr.  19, 
Jan.   '20, 


Nov. 


•15 
2.7* 


Feb.  '19, 
Oct.  '17. 
Dec.  '19, 
Nov.  '17. 


I9j     Mar. '19, 
82       Feb.  '20, 


Jan.    '19, 


.MINING,   SMELTING   AN1>   REFINING 


Am.  S.  &  R 

Am.  S.  &  R,  pf  .. 

.■\ni.  Sm.  pf.,  A 

U.  S.  Sm.  U.  &  M. 
U.S.S.  R.&M.,pf. 


NY 
N.  v.. 
N.  Y .   . 

N.  Y... 
Boston . 


611 

93 

SO 

65 

4Sl 


581 

91! 

80 

61! 

44; 


61 

93 

80 

63} 

441 


Mar.  '20, 
Mar.  '20, 
Apr  '20, 
Apr.  '20. 
Apr.  '20. 


25 
.03 
05 
10 
.05 
.50 


60 
5? 

Sept. 

'19, 

t.OO 

65 

•51 

Oct. 
Jan. 
July, 
.Apr. 

■19. 
•20. 
•17. 
•20. 

.02} 
.05 
.03 
OH 

*8 

20'» 

Apr. 
Jan. 

■20, 
■20. 

21 
.01 

11 

June  ■IS,      021 


03 
05 

.12) 
05 

I  00 
02 
03 
125 
25 
50 

01; 

04 
05 


05 


07 
05 


50 
02 
05 

05 
15 
05 


01 

10 

.03 

I    50 

75 

OIS 

02i 


021 


.01 
05 
03 
10 


50 
I   50 


.25 


80i     Apr.   '20,     I   SO 


\pr  '20,     I  25 
\pr  '20,     I    50 


I  00 
1.75 
I  50 
I    50 

8'! 
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The  Destiny  of  the  Bureau  of  Mines 

WHAT  is  the  function  and  the  proposed  scope  of 
the  Bureau  of  Mines? 

The  Bureau  of  Mines  had  its  inception  as  the  result 
of  the  agitation  by  the  mining  industries  of  the  United 
States  for  a  branch  of  the  executive  department  of  the 
Government  which  should  represent  them.  The  demand 
was  at  first  for  a  Department  of  Mines,  but  that  failed 
of  accomplishment,  and  a  Bureau  was  formed  instead. 
Presumably,  the  idea  was  that  the  Bureau  should  cover 
the  same  scope  as  the  proposed  department,  whose  activ- 
ities would  naturally  have  been  broad,  and  its  plans 
very  inclusive,  as  regards  all  phases  of  the  great  mineral 
industries. 

Any  broad  conceptions,  however,  have  been  modified 
by  chance  circum.stances  or  motives  of  expediency.  As 
a  matter  of  history,  the  Bureau  of  Mines  had  its  origin 
as  a  laboratory  organization,  dating  back  to  a  special 
appropriation  of  Congress  for  testing  coal  and  lignite  at 
St.  Louis.  This  work  and  more  of  the  kind,  first  assigned 
to  the  Geological  Survey,  became  the  nucleus  of  the  later 
organized  Bureau;  and  the  inherited  tendency  has  been 
to  grow  by  expansion  along  similar  lines.  This  has  been 
firmly  fixed  by  the  establishment  by  special  acts  of  Con- 
gress of  experiment  stations  in  various  states ;  and  ap- 
propriations for  such  stations  have  always  been  easier 
to  get  than  those  for  strictly  federally  centralized  proj- 
ects, on  account  of  the  championship  of  the  legislative 
representatives  of  the  states  or  sections  in  which  such 
experiment  stations  were  proposed  to  be  installed. 
Laboratory  work,  on  oil,  coal,  and  metal  problems,  and 
mainly  conducted  in  many  separate  centers  outside  of 
Washington,  became  and  still  is  the  dominant  activity 
of  the  Bureau,  ali-eady  intrenched  by  precedent. 

What  of  Ihe  larger  activities  concerning  the  various 
vital  problems  of  the  mining  industry — the  great  tech- 
nical, industrial,  marketing,  political,  and  international 
problems  which  perplex  every  mine  owner  and  mining 
company?  Are  these  sufficiently  and  thoroughly  cov- 
ered in  our  governmental  organization?  The  adminis- 
tration itself  has  said  emphatically,  "No,"  at  least  under 
war  conditions ;  and  the  paternal  care  of  the  mines  and 
minerals  of  the  country  was  assigned,  among  many  other 
things,  to  a  hastily  scrapped-together  organization,  the 
War  Industries  Board. 

What  did  the  War  Industries  Board  find  in  the  way 
of  knowledge  and  material  in  Washington  when  it  ar- 
rived? To  understand  this,  we  must  go  back  to  the 
beginning  of  mining  study  by  the  Government.  This 
was  first  done  by  the  Geological  Survey,  which,  begin- 
ning in  a  small  way,  had  intrusted  to  it  various  new 
investigations  and  activities  of  the  expanding  Govern- 
ment, like  reclamation,  forestry,  mining — even  metal- 
lurgical problems.  A  broad  scope  and  an  audacious 
outlook  thus  came  naturally  to  the  Geological  Survey; 
and  although  shorn  of  its  reclamation  work  by  the  or- 


ganization of  this  into  a  separate  Bureau,  and  bereft  of 
its  testing  laboratory  by  the  creation  of  the  Bureau  of 
Mines,  it  has  always  kept,  and  even  increased,  its  early- 
attained  supei'visory  attitude  over  the  mining  industry. 
This  has  come  naturally,  not  only  on  account  of  the 
invaluable  work  of  the  Geological  Survey  in  mining  geol- 
ogy, but  because  it  gathers  production  statistics  for  min- 
ing, and  in  connection  therewith  issues  annual  volumes 
regarding  mineral  I'esources,  in  which  the  varied  prob- 
lems of  the  mineral  industry,  sometimes  even  down  to 
metallurgical  problems,  are  discussed. 

It  therefore  happened  that  the  War  Industries  Board 
found  much  valuable  information  and  many  competent 
specialists  in  various  kinds  of  mining  in  the  Geological 
Survey,  and  relatively  less  knowledge  of  these  mining 
problems  in  the  Bureau  of  Mines.  Recognizing  the  emer- 
gency, the  Director  of  the  Bureau  of  Mines  secured  a 
special  appropriation  from  Congress,  mining  engineers 
familiar  with  operating  and  industrial  as  well  as  labora- 
tory conditions  were  enlisted  in  large  number,  and  there 
soon  developed  a  competent  body  of  experts  upon  the 
various  phases  of  the  mining  industry  in  general,  which, 
co-operating  with  the  Geological  Survey,  and  both  work- 
ing closely  with  the  War  Industries  Board,  toward  the 
end  of  the  war  brought  about  an  unofficial  mines  organi- 
zation— a  shadowy  Department  of  Mines,  as  it  were — 
which  was  by  way  of  becoming  adequate. 

With  the  signing  of  the  Armistice,  the  War  Indus- 
tries Board  dissolved,  and  its  files  were  scattered.  An 
effort  was  made  by  the  Director  of  the  Bureau  of  Mines 
to  make  permanent  the  growth  of  the  war-time  organi- 
zation, but  Congress,  looking  upon  this  work  as  war- 
work  only,  denied  renewed  appropriations;  moreover, 
the  tradition  and  sentiment  of  the  Bureau  is  toward 
reacting  to  laboratory  work,  just  as  the  tradition  and 
policy  of  the  Geological  Survey  is  to  study  and  fo.ster 
the  mining  industry  along  broad  lines,  and  to  hold  that 
the  function  of  the  Bureau  of  Mines  is  that  of  a 
laboratory. 

The  selection  of  Dr.  Cottrell,  previously  chief  metal- 
lurgist of  the  Bureau,  as  its  Director  will  tend  to  con- 
firm the  field  of  activity  and  the  destiny  of  the  Bureau 
along  its  inherited  lines,  rather  than  along  those  inclu- 
sive lines  which  the  original  proponents  of  the  Bureau 
had  in  mind.  There  will  be  nothing  lost  in  this  definite 
crystallization,  and  much  gained  by  having  so  brilliant 
a  physicist  and  inventor,  and  so  highly  respected  and 
beloved  a  personality,  at  the  head. 

But  somewhere  in  the  Government  we  must  have  a 
Bureau  of  the  Mining  Industry.  Apparently  it  is  not 
to  be  in  the  Bureau  of  Mines,  whose  name  we  suggest 
shall  be  altered  to  the  Bureau  of  Mineral  Technology; 
end  we  therefore  suggest  the  formation  of  a  new  bureau. 
We  shall  then  have  three  mineral  bureaus,  instead  of 
two — a  Bureau  of  Mining  Geology,  a  Bureau  of  Mineral 
Technology,  and  a  Bureau  of  the  Mineral  Industry;  an' 
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in  case  the  Government  shall  ever  perceive  that  the  min- 
ing industry  is  a  natural  industrial  unit,  all  these 
bureaus  may  be  grouped  under  a  Department  of  Mines, 
or  under  a  sub-department  under  the  guidance  of  some 
intelligent,  aggressive,  and  constructive  Secretary  of  ths 
Interior. 

In  some  form  or  other,  this  Bureau  of  the  Mineral 
Industry  must  exist,  survive,  and  expand,  whether  under 
a  definite  name  or  organization,  or  unofficially  under 
some  other  name  in  one  of  the  existing  bureaus.  The 
War  Industries  Board  was  but  a  scrappy  affair,  but  it 
let  daylight  into  the  Government  and  brought  the  Gov- 
ernment and  the  mining  industries  together,  to  their 
mutual  benefit  and  understanding.  We  in  this  country 
have  forgotten  most  of  our  war-learned  lessons ;  but 
England,  stupid  as  we  were  at  the  beginning  of  the  war, 
has  not  turned  her  back  on  her  war-born  institutions 
and  lessons,  but  is  continuing  them.  We  are  at  a  great 
disadvantage,  both  from  a  national  and  international 
standpoint,  with  our  post-war  relapse  into  insufficient 
knowledge,  co-operation  with,  and  guidance  of  the 
mineral  industry.  Let  us  have  a  new  Bureau  for  that 
purpose,  or  let  us  have  it  understood  that  one  of  the  old 
organizations  has  this  great  responsibility. 

There  is  not  much  in  a  name.  The  Bureau  of  Mines 
has  in  the  past  played  a  minor  part  in  this  broad  grasp 
of  mining  problems;  the  Geological  Survey,  a  larger 
part.  Plainly,  the  Bureau  of  Mines  will  not  handle  these 
problems  aggressively  in  the  future.  Let  this  function 
be  definitely  understood  to  revert  to  the  Geological  Sur- 
vey, pending  the  formation  of  a  new  Bureau.  This  has 
always  been  the  attitude  of  the  Geological  Survey;  and 
also  the  general  pre-war  and  post-war  attitude  of  the 
Bureau.  Let  the  guiding  theory  and  stated  program  fit 
this  attitude. 


The  Treaty  With  Colombia 

RATIFICATION  of  the  treaty  with  the  Republic  of 
Colombia,  South  America,  which  was  signed  at 
Bogota,  April  6,  1914,  and  which  had  for  its  purpose 
the  settlement  of  differences  arising  out  of  the  events 
which  took  place  on  the  Isthmus  of  Panama  in  Novem- 
ber, 1003,  has  hung  fire  for  a  long  time.  Certain 
changes  in  the  original  draft  were  made  at  two  different 
times,  but  the  treaty  has  not  been  put  into  effect.  Just 
as  it  appeared  likely  that  ratification  would  be  consum- 
mated, the  Republic  of  Colombia  enacted  legislation  for 
the  control  of  its  petroleum  industry.  The  immediate 
result  was  to  postpone  action  on  the  treaty  indefinitely. 

According  to  our  latest  information,  the  State  De- 
partment is  making  investigations  presumably  of  the 
effect  which  the  legislation  will  have  upon  the  status 
of  Americans  who  have  become  interested  in  the  de- 
velopment of  important  petroleum  deposits  in  Colombia. 
The  recent  legislation  in  question  has  only  just  been 
published  in  a  translation  which  appeared  May  5  in  The 
Colombian  Rerieto. 

We  have  had  made  a  translation  of  Law  120,  enacted 
Dec.  30,  1919,  and  present  an  abstract  of  the  salient 
features  of  it  on  page  1170  of  this  issue.  The  law  is 
ba.sed  upon  the  fundamental  principles  that  the  subsoil 
rights  to  petroleum  and  its  related  compounds  belong  to 
the  state,  and  exploitation  by  private  parties  must  con- 
sequently be  by  permission  of  the  state,  under  the  con- 
trol of  the  state,  and  that  such  exploitation  should  con- 
tribute a  suitable  revenue  to  the  state.    These  principles 


do  not  differ  from  those  in  our  own  recently  enacted 
legislation  embodied  in  the  Oil-Land  Leasing  Bill. 

Our  examination  of  the  Colombian  petroleum  law 
leads  us  to  the  conclusion  that  existing  rights  incurred 
prior  to  the  passage  of  the  law  will  be  reasonably  pro- 
tected and  that  such  national  taxes  as  may  be  exacted 
will  not  be  prohibitive,  nor  are  the  provisions  of  the  law 
unjust  to  foreigners.  There  may  be  imperfections  in 
the  law,  but  these  do  not  appear  to  be  intentional,  nor 
do  they,  in  our  opinion,  militate  against  its  workability. 

We  raise  several  questions.  Fir.st,  as  there  appears 
to  be  substantial  agreement  as  to  the  wisdom  and  ju.s- 
tice  of  the  treaty,  why  has  its  ratification  been  so  greatly 
delayed?  Second,  is  the  Colombian  petroleum  legisla- 
tion in  itself  sufficient  cause  for  the  withholding  of 
ratification? 

America  has  established  an  excellent  position  in  the 
stand  taken  upon  the  Boxer  indemnity,  and  the  treat- 
ment accorded  to  the  Philippines  emphasizes  the  high 
degree  of  fairness  that  America  has  shown  in  interna- 
tional agreements.  There  is  a  strong  sense  of  justice 
in  the  American  people.  It  apppars  to  be  generally  con- 
ceded that  the  settlement  proposed  in  the  Colombia 
treaty  is  a  fair  one,  although  somewhat  tardy.  It  ap- 
pears to  us  that  the  delay  in  the  complete  ratification  of 
the  treaty  on  account  of  the  petroleum  legislation  is 
ungenerous  and  exhibits  a  lack  of  faith  on  our  part. 
We  have  had  experience  enough  with  our  own  leasing 
law  to  appreciate  the  difficulties  of  the  Republic  of  Co- 
lombia in  enacting  similar  legislation.  We  ought  to  take 
a  sporting  chance  at  least,  and  put  the  treaty  through 
without  further  quibbling,  if  only  for  business  reasons 
;ind  the  establishment  of  good  faith  with  our  neighbors 
on  the  south.  We  venture  to  predict  that  the  prompt 
passage  of  this  treaty  will  do  more  in  establishing  the 
United  States  in  the  good  gi'aces  of  South  and  Central 
American  countries  than  any  other  one  thing.  As  one 
of  our  correspondents  so  aptly  put  it  in  a  recent  issue 
of  Engineering  and  Mining  Journal,  "The  people  of 
South  America  must  and  will  buy  where  they  sell." 

Trade  reciprocity  with  South  America  is  vital.  If 
Colombia  can  produce  petroleum  which  we  need,  let  us 
buy  it  and  exchange  our  manufactures  for  it.  Trade  is 
established  by  the  good  faith  of  both  parties.  Let  us 
see  to  it  that  we  hold  up  our  end. 


The  United  States  vs.  Mexico 

WHAT  is  the  essential  difference  between  the 
government  of  the  United  States  and  that  of 
Mexico  ?  The  latter,  like  that  of  all  the  Latin-American 
fepublics,  was,  as  we  know,  modeled  in  emulation  after 
the  ("recently")  Anglo-Saxon  Republic  of  the  North,  with 
an  immovable  and  powerful  executive,  to  whom  was 
given  such  power  as  is  not  possessed  today  by  any  one 
man  in  other  constitutional  countries.  This  condition 
naturally  led  in  Mexico  and  the  rest  of  Latin  America, 
in  many  cases,  to  dictators.  In  the  United  States  this 
tendency  also  has  been  marked,  especially,  to  our  notion, 
in  recent  forceful  presidents  like  Roosevelt  and  Wil- 
son; and  very  frankly  so  in  the  case  of  the  latter, 
although  a  stubborn  Congress  (which  faithfully,  during 
the  war,  took  orders  in  Mexican  style  from  the  Execu- 
tive) has  since  the  Armistice  stood  steadfast  on  its  Con- 
stitutional rights  and  at  least  held  things  steady,  though 
pitifully  stagnant. 

What,  then,  is  the  difference  between  the  two  form."! 
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of  government — for  any  patriotic  American  would  be 
offended  at  the  suggestion  that  there  was  no  difference? 
We  find  a  possible  clue  in  the  new  cabinet  suggested  for 
the  winning  revolutionists — the  revolutionists  always 
win  in  Mexico.  General  Calles,  Minister  of  War;  Gen- 
eral Alvarado,  Minister  of  Finance ;  General  Rubio, 
Minister  of  Development;  and  Governor  Estrada,  Min- 
ister of  Agriculture,  are  the  nominees  to  date.  General 
Carranza's  star  has  set. 

In  Mexico  they  give  a  man  his  real  title — even  the 
lawyers — Licenciado.  In  the  United  States,  of  the  three 
learned  professions  of  the  last  generation,  the  clergy, 
medicine,  and  the  bar,  all  but  the  last  bear  titles — 
Reverend  or  Doctor.  Why  not  the  members  of  the  bar, 
as  in  Mexico  or  Germany?  Should  the  attorneys  have 
their  rights,  our  own  chiefs  would  look  more  learned 
to  Europe  than  at  present:  Lawyer-Professor  Wilson, 
President ;  Law>'er  Marshall,  Vice-President ;  Lawyer 
Gillett,  Speaker  of  the  House;  Law>'er  Colby,  Minister 
of  State:  Lawyer  Baker,  Minister  of  War;  Lawyer- 
Editor  Daniels,  Minister  of  the  Navy;  Lawj'er  Payne, 
Minister  of  the  Interior  and  of  Engineering  Works; 
Professor  Houston,  Minister  of  Finance;  Lawyer 
Palmer.  Minister  of  Justice;  Lawyer  Alexander, 
Minister  of  Commerce ;  Law^'er  Burleson,  Minister  of 
Posts  and  Telegraphs;  Organizer  Wilson,  Minister  of 
Labor;  Editor  Meredith,  Minister  of  Agriculture. 

It  is  quite  easy,  therefore,  to  see  an  essential  point 
of  difference  between  the  two  countries.  All  the  same, 
Engineer  Hoover  and  General-Doctor  Wood  as  candi- 
da^tes  for  the  Presidency  look  refreshing  to  us  as 
against  Lawyer  Johnson,  Lawyer  Knox,  Lawyer  Hard- 
ing, Lawyer  Lowden,  Lawyer  McAdoo,  and  the  rest. 


Prospecting  and  Paternalism 

ALL  that  the  prospector  has  been  getting  is  sympathy. 
.  High  cost  of  supplies  and  lessened  chance  of  finding 
a  bonanza  have  steadily  driven  him  into  pursuits  less 
interesting  but  of  surer  financial  return.  Occasional 
rich  strikes  like  that  of  the  Premier  arouse  his  enthu- 
siasm, but  soon  it  wanes,  and  the  situation  resumes 
its  old  aspect.  "Nothing  will  pay  short  of  the  bonanza, 
so  what's  the  use?"  he  is  coming  to  reason,  p>essimistic 
at  last  from  experience.  Organized  search  for  new 
deposits  by  large  companies  has  also  cut  into  his  busi- 
ness seriously. 

In  British  Columbia,  the  provincial  government  has 
taken  a  hand  in  the  situation  and  has  announced  that 
twenty-five  prospecting  parties  of  two  men  each  will 
be  financed  this  summer.  The  object  is  primarily  to 
aid  the  returned  soldiers  who  desire  to  take  up  this 
work.  One  man  in  each  party  will  be  an  experienced 
prospector.  Grubstake  and  transportation  to  the  start- 
ing point  will  be  provided,  and  the  government's  assay 
laboratories  will  be  at  the  prospector's  disposal.  The 
partners  are  to  have  equal  rights  in  any  claims  staked, 
against  which  there  will  be  a  government  charge  equiva- 
lent to  double  expenses  advanced,  with  interest  at 
6  per  cent. 

Our  mining  states  may  take  more  than  one  lesson 
from  British  Columbia  in  the  matter  of  treating  those 
who  saw  service  in  the  Great  War,  an  event  that  is 
now  with  many  fast  disappearing  in  the  limbo  of  for- 
getfulness.  The  stimulation  of  prospecting,  moreover, 
even  in  the  paternal  way  described,  is  a  good  thing 
in  principle,  will  cost  little,  and  may,  in  fact,  be  produc- 


tive of  worthy  results.  Undoubtedly  the  organized  pros- 
pecting parties  sent  into  the  field  by  large  companies 
will  in  the  long  run  make  a  greater  return  for  the  effort 
expended.  It  is  well  to  remember,  however,  that  the 
sheep  herder,  the  blacksmith,  and  others  of  untechnical 
pursuits  have  often  been  fortunate  enough  to  make  im- 
portant discoveries.  And  luck  will  continue  to  compete 
with  science  in  disclosing  new  deposits. 


France  and  Her  Iron  Industry 

THE  damage  done  to  French  iron  mines  has  been 
more  than  compensated  for  by  the  recovery  of  the 
Lorraine  iron  fields,  the  possession  of  which  places 
France  in  the  position  of  foremost  iron-ore  producer  in 
Europe.  However,  the  present  iron-ore  consumption 
in  both  France  and  Germany  is  dependent  on  coal  sup- 
ply, which,  notwithstanding  that  the  output  from  the 
Sarre  Basin  in  Germany  was  awarded  France  by  the 
Peace  Conference,  is  short  about  twenty  million  tons 
annually.  It  is  estimated  that  68  per  cent  of  the 
pre-war  production  was  obtained  from  the  invaded 
Nord  and  Pas  de  Calais  districts,  which  were  the  storm 
centers  of  destruction  during  the  German  occupation 
of  French  territory,  so  that  considerable  rehabilita- 
tion of  the  mines  is  necessary  before  a  normal  output 
can  be  hoped  for.  The  systematic  havoc  which  charac- 
terized the  destructiveness  wrought  by  the  invaders  has 
left  no  simple  task,  and  the  problem  which  the  French 
must  face  before  this  area  can  be  brought  back  to 
its  former  state  of  productiveness  will  impose  a  great 
responsibility  on  engineering  skill  and  resourceful- 
ness. It  is  estimated  that  two  years  will  be  required 
to  complete  the  pumping  that  will  be  necessary  before 
re-development  can  begin.  The  cessation  of  under- 
ground operations  for  such  a  period  offers  some  advan- 
tage in  affording  an  opportunity  for  the  construction  of 
suitable  machinery. 

Information  appearing  in  Commerce  Reports  indicates 
that  in  1915,  iron-ore  exports  from  France  had  de- 
creased 5,000,000  tons,  due  to  cessation  of  trade  with 
Germany.  Previous  to  that  time,  France  imported 
coking  coal  from  Germany  and  the  latter  received  ex- 
ports of  iron  ore  from  France.  Under  present  con- 
ditions it  is  probable  that  the  situation  will  be  re- 
versed; that  is,  the  furnaces  and  mills  of  Lorraine  will 
be  partly  supplied  with  German  coal,  and  much  of 
the  ore  formerly  supplied  to  Germany  will  be  retained 
by  France. 

One  estimate  places  the  additional  annual  output 
secured  by  the  acquisition  of  the  Lorraine  iron-ore  field 
at  42,000,000  tons,  so  that  there  is  little  question  as 
to  France's  position  among  iron-producing  nations. 
Competitively  in  steel  manufacture  she  is  at  a  certain 
disadvantage  owing  to  the  lack  of  standardization  in  mill 
practice,  such  a  standardization  as  has  been  character- 
istic of  British  and  American  steel  makers.  Although 
maintaining  her  usual  excellence  in  the  making  of  a 
variety  of  products,  France  must,  in  order  to  compete 
with  other  mills,  give  more  attention  to  greater  ton- 
nage rather  than  a  mere  variety.  However,  an  under- 
standing of  France's  successful  efforts  in  meeting  the 
steel  situation  in  the  dark  days  of  the  war,  her  in- 
domitable courage  in  the  face  of  what  seemed  to  be  in- 
surmountable odds,  and  the  ability  which  has  already 
been  demonstrated  by  French  ironmasters  and  engi- 
neers, leave  little  doubt  that  they  will  make  the  most  of 
their  opportunities. 
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What  Others  Think 


Regarding  Revolutions 

Under  the  title  "Telluric  Relations  of  Dislocative 
Fissure  Veins,"  in  your  issue  of  April  24,  Charles  R. 
Keyes  presents  certain  highly  suggestive  observations, 
but  when  he  departs  from  pure  speculation  and  makes 
quantitative  statements  the  effect  is  somewhat  starthng 
on  the  reader  who  may  be  unfamiliar  with  the  data  from 
which  the  deductions  are  drawn. 

In  Dr.  Keyes'  assertion  that  "In  the  fifty-odd  millions 
of  years  which  have  elapsed  since  mid-Paleozoic  times, 
when  the  sidereal  day  was  only  about  one-quarter  as 
long  as  at  present,  ample  opportunity  is  given  for 
crustal  adjustment,"  there  appears  to  lurk  an  element 
of  specious  precision.  Now,  no  one  doubts  that  the 
day  is  longer  at  present  than  in  the  past,  but  why  fotir 
times  as  long  as  in  the  Devonian  age?  The  length  of 
the  day  is  determined  by  two  conflicting  factors:  the 
contraction  of  the  earth  by  cooling  accelerates  the  angu- 
lar velocity  of  rotation;  the  tidal  effect  retards  it.  The 
former  predominated  during  the  concentration  of  the 
telluric  mass,  and  the  latter  has  predominated  since  its 
solidification,  and  doubtless  will  continue  to  act  until 
the  period  of  rotation  and  revolution  coincide,  a  con- 
dition already  attained  by  the  moon.  But  where  are 
the  data  from  which  the  rate  of  retardation  can  be  cal- 
culated? Mater  Tellus  is  truly  feminine  in  her  reluct- 
ance to  confess  her  age,  but  if,  notwithstanding,  there 
have  been  determined  the  geophysical  constants,  such 
as  rate  of  cooling,  gradients  of  rigidity,  entropy,  and 
all  the  rest,  necessary  to  quantitative  deductions,  they 
would  be  acclaimed  by  the  innocent  bystander,  who, 
seeking  cover  from  the  warring  factions  of  Chamber- 
lainistas  and  Laplacistas,  is  moved  to  exclaim  with 
Mercutio,  "A  plague  o'  both  your  houses!" 

New  York.  H.  H.  Knox. 


Bolshevism  in  Mexico 

In  the  May  1  issue  of  Engineering  and  Mining  Jour- 
nal appears  a  rather  lengthy  article  under  the  head- 
ing "Mexican  Petroleum  Industry,"  signed  by  L.  Perez 
Castro  and  S.  Suluguis,  M.E.,  attempting  to  defend  the 
attitude  of  Carranza  toward  the  American  petroleum 
companies  operating  in  Mexico.  To  one  who  has  spent 
some  eight  years  in  Mexico,  and  who  has  made  a  serious 
attempt  to  understand  the  Carranza  policy  toward  for- 
eigners in  general,  and  toward  Americans  in  particular, 
any  defense  of  the  "Sick  Man  of  Mexico"  lays  the  de- 
fender open  to  the  suspicion  of  being  afflicted  with  the 
same  disease,  namely,  Bolshevism. 

Carranza's  defenders  will  in  all  likelihood  throw  up 
their  hands  in  horror  at  the  above  statement,  but  I  base 
my  contention  on  facts.  Having  just  returned  from 
Brazil,  I  have  brought  back  with  me  a  pamphlet  aimed 
at  Americans,  and  which  was  being  distributed  by  the 
Mexican  Consul  in  Para,  Brazil,  apparently  with  the  full 
consent  of  his  government  and  for  the  sole  purpose  of 
creating  a  sentiment  against  Americans.  On  page  16 
of  this  pamphlet,  entitled  "The  Conspiracy  Against 
Mexico,"  we  read  as  follows: 


"The  Constitution  of  1917  is  an  evolution  of  that  of 
1857;  it  is  a  modification  and  an  enlargement  of  the  Con- 
stitution of  1857.  It  was  written  with  the  blood  and 
tears  of  the  oppressed  and  exploited  peons  of  Mexico, 
and  it  is  without  doubt  the  most  democratic  and  humani- 
tarian document  in  the  Western  Hemisphere ;  in  fact, 
outside  of  Soviet  Russia  no  country  in  the  world  has 
taken  such  a  step  toward  real  liberty." 

Again,  on  page  18  the  foflowing  statement  is  made : 

"I  am  not  claiming  perfection,  or  anything  resembling 
perfection,  for  the  Mexican  Constitution,  nor  would  any 
intelligent  Mexican  claim  such,  but  I  do  claim,  and  I 
think  intelligent  and  fair-minded  Americans  will  like- 
wise claim,  that  the  downtrodden,  exploited  peons  of 
Mexico  have  produced  a  document  written  with  their 
blood  and  bitter  tears  that  surpasses  anything,  and  is 
a  greater  step  toward  real  liberty  of  the  people  than 
anything  produced  by  any  country  on  the  American 
continent.  In  fact,  as  mentioned  before,  Soviet  Russia, 
and  also  Soviet  Hungary  (which  was  crushed  by  those 
who  battled  for  five  years  to  make  the  world  safe  for 
democracy — the  Imperialistic  Allied  Governments)  are 
the  only  countries  that  have  produced  Constitutions  of 
the  People,  as  have  also  the  Mexican  Revolutionists, 
though  not  as  far  advanced  as  the  European  Revolu- 
tionists." 

Apparently  here  we  have  the  whole  thing  in  a  nut- 
shefl.  Mexico,  under  its  now  rapidly  failing  Carranza 
government,  has  taken  Russia  and  Hungary  as  a  model, 
and  the  claim  that  has  been  made  regarding  Carranza's 
being  pro-German  is  a  well-established  fact.  "Benevo- 
lent neutrality  toward  the  Allies"  is  almost  as  big  a 
joke  as  "watchful  waiting." 

A  change  of  administration  in  Mexico,  which  appears 
to  be  well  under  way,  will  no  doubt  help  bring  Mexico 
back  to  sanity,  and  the  approaching  election  in  the 
United  States,  with  possibilities  of  electing  once  more 
an  honest-to-God  real  American  President,  should  help 
much  toward  better  understanding  between  the  two 
countries. 

One  cannot  blame  the  American  oil  operators  for 
objecting  to  Carranza  judges  deciding  the  fate  of  prop- 
erties which  were  acquired  and  developed  in  good  faith. 
Bitter  experience  has  taught  Americans  that  not  only 
frequently,  but  usually,  the  American  company  or  in-, 
dividual  is  regarded  as  rich  picking,  and  that  the  merits 
or  justice  of  the  case  has  little  weight. 

I  recall  a  personal  incident  of  Carranza  justice  which 
it  might  be  well  to  relate  here.  A  few  years  ago,  while 
attempting  to  operate  a  mining  property  in  the  State 
of  Chihuahua,  I  was  seriously  hampered  by  having  our 
mine  supplies  stolen  and  carried  off  by  Carranza  soldiers 
who  were  placed  in  the  camp,  as  I  was  told,  for  the 
protection  of  the  mining  property  of  which  I  was 
manager.  Strange  to  state,  previous  to  the  arrival  of 
the  Carranza  forces  we  had  suffered  little  annoyance 
from  theft,  but  the  longer  the  soldiers  stayed  the  bolder 
they  became,  until  they  almost  openly  broke  into  our 
powder  house  and  carried  off  ten  cases  of  dynamite. 
Believing  that  it  was  time  to  stop  this  sort  of  thing. 
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I  took  the  matter  up  with  the  proper  authorities  in 
Chihuahua,  and  after  several  weeks  succeeded  in  having 
these  authorities  issue  ordei's  to  the  major,  an  ex-peon 
in  the  mine,  to  return  the  powder.  Upon  receiving  these 
orders  the  major  came  to  me  and  stated  that  the  powder 
had  been  removed  from  camp  but  that  if  I  would  pay 
him  50  pesos  he  would  send  for  same.  Knowing  the 
major,  I  agreed  to  pay  him  the  50  pesos  upon  delivery 
of  the  powder,  which  proposition  he  finally  reluctantly 
agreed  to  accept.  Several  days  afterward  he  came  to  me 
and  said  that  the  powder  had  been  sold  to  a  Spaniard 
operating  a  little  mine  in  the  State  of  Sonora  and  that 
the  Spaniard  had  used  the  powder;  therefore,  he  was 
unable  to  bring  it  back  to  camp,  but  that  he  had  sent 
soldiers  out  to  arrest  the  Spaniard  and  would  bring 
him  to  me,  and  if  I  said  so  he  would  have  him  shot. 
I  was  unable  to  see  just  what  connection  the  Spaniard 
had  with  the  powder  except  that  he  innocently  bought 
it  from  two  of  the  major's  soldiers  who  had  stolen  it. 
The  major  argued  that  inasmuch  as  the  Spaniard  had 
used  the  powder  he  was  the  guilty  party,  and  therefore 
should  be  'shot.  Such  occurrences,  as  anyone  who  has 
lived  in  Mexico  of  late  years  can  vouch,  are  common. 
May  10,  1920.  X. 


Leaching  the  Shannon  Ores 

In  Engineering  and  Mining  Journal  of  April  10  you 
refer  editorially  to  W.  L.  Maxson's  article  in  the  same 
issue,  and  you  make  the  following  statement: 

The  Shannon  ores  offer  one  of  the  most  diflBcult  treatment 
problems  to  be  solved  in  the  reduction  of  the  ores  of  the 
Southwest.  Several  methods  were  tried  before  the  one 
described  was  adopted — the  Slater  process,  the  SOi  method 
proposed  by  Leaver  and  van  Barneveld,  of  the  Bureau  of 
Mines,  and  the  ammonia  process;  but  none  was  successful. 

In  1918  a  carload  of  Shannon  tailings  was  shipped  to 
the  Bureau  of  Mines  Experiment  Station  at  Tucson. 
Several  SO,-leaching  tests  were  made,  which  resulted 
in  leaching  recoveries  of  upward  of  90  per  cent.  The 
management  of  the  Shannon  Copper  Co.  requested  our 
co-operation  in  the  construction  and  operation  of  a  test 
unit  at  Clifton.     This  plant  was  not  constructed. 

Since  the  purchase  of  the  Shannon  interests  by  the 
Arizona  Copper  Co.,  the  latter  (who  had  F.  S.  Schimerka 
in  their  employ,  and,  therefore,  had  full  knowledge  of 
all  the  facts  on  which  W.  L.  Maxson's  article  is  based) 
revived  this  project  and  now  has  under  construction 
a  twenty-five-ton  SO,-leaching  unit  of  our  design. 

Tucson,  Ariz.  Chas.  E.  van  Barneveld. 


Canada's  Alleged  Autonomy 

The  Engineering  and  Mining  Journal  of  April  17  con- 
tains a  communication  from  Norman  S.  Rankin,  of 
Montreal,  intended  as  a  reply  to  statements  of  mine  in 
your  issue  of  March  6  which  ai-e  characterized  as 
incorrect.  Mr.  Rankin's  letter,  comprising  a  disserta- 
tion on  the  government  of  Canada,  as  a  matter  of  fact 
does  not  attempt  to  disprove  any  of  the  essential  points 
brought  forward  to  show  that  Canada  had  no  claim  to 
be  regarded  as  an  autonomous,  sovereign  nation. 

I  stated  that  Canada  went  to  war  automatically  at 
the  outbreak  of  hostilities;  that  preparations  for  an 
expedition  were  undertaken  before  asking  the  consent 
of  the  Canadian  Parliament;  and  that  in  the  ensuing 
discussions  the  principle  that  "when  Britain  is  at  war 
Canada  is  at  war"  was  accepted  by  all  parties  except 


the  Quebec  Nationalists.     Can  Mr.  Rankin,  or  anyone 
else,  deny  these  facts? 

I  might  have  put  the  case  even  more  strongly  than 
I  did,  to  show  how  Canada,  without  a  voice  in  the 
foreign  policy  of  the  British  Empire,  was,  in  sub- 
servience to  that  policy,  rushed  into  active  preparation 
for  hostilities  even  before  the  declaration  of  war,  by 
a  government  acting  without  a  mandate  from  the  people 
or  the  Parliament.  The  Canadian  Annual  Revieiv  for 
1914,  treating  of  Canada's  part  in  the  war,  says: 

As  early  as  July  29,  Ottawa  correspondents  of  govern- 
ment newspapers  discussed  the  Imperial  responsibilities 
and  duty  of  Canada  in  the  event  of  war.  On  the  30th  offi- 
cial news  of  a  serious  nature  arrived  at  Ottawa.  Colonel 
Hughes,  Minister  of  Militia,  came  hastily  from  his  home  in 
Lindsay.  Announcements  appeared  in  the  press  that  Cana- 
dian participation  in  the  pending  struggle,  with  infantry, 
cavalry,  and  artillery,  was  assured.  A  special  meeting  of 
the  Militia  Council  was  held,  and  the  statement  issued  that 
a  first  contingent  of  20,000  or  25,000  men  would  be  ar- 
ranged and  preparations  be  at  once  proceeded  with.  The 
Ottau'a  Journal  pointed  out  the  serious  nature  of  the  crisis 
and  declared  it  "an  axiom  accepted  by  both  parties  that 
Canada  was  at  war  when  the  Empire  was  at  war." 

The  Canadian  Parliament  did  not  meet  to  pass  the 
necessary  war  measures  until  Aug.  18,  when  Canada 
was  fairly  embarked  for  the  war;  and  all  that  remained 
to  be  done  was  formally  to  register  the  decrees  of  the 
government. 

The  attitude  of  the  Canadian  imperialists  recalls  the 
story  of  the  old  Southern  darky  who  was  asked  whether 
he  preferred  taking  a  job  for  wages  or  working  a  farm 
on  shares :  "Well,  massa,  I  dunno,"  he  replied.  "Wages 
suah  am  good;  but  workin'  on  shares  dat's  good  too. 
Cain't  dey  be  brung  togedder  some  how?" 

Just  so  the  dominant  class  of  Canada  would  like  to 
enjoy  the  advantages  and  favors  accruing  to  an  adjunct 
of  the  empire,  combined  with  the  prestige  and  dignity 
of  an  autonomous,  self-governing  nation.  But  it  can't 
be  done.     They  can't  be  "brung  togedder." 

Oakville,  Ont.  Phillips  Thompson, 


Anent  the  McFadden  Bill 

Comment  on  H.  R.  13201  [the  McFadden  bill]  is 
superfluous.  Details  seem  to  have  been  cared  for  in 
the  administration  of  the  law  if  passed,  and  provision 
made  for  all  major  conditions  which  may  be  met.  Some 
minor  features — such  as  the  gold  reserve  involved  in 
ores  sent  to  smelters  (under  0.05  oz.  for  which  the  pur- 
chaser pays  nothing)  and  the  modicum  of  gold  accru- 
ing to  the  purchasing  smelter  or  customs  works  from 
the  difference  between  "Pay  for  95  per  cent  of  the  gold 
in  the  ore"  or,  more  often,  "90  per  cent,"  and  the  100 
per  cent  actually  mined,  of  which  there  is  generally 
an  accumulation,  part  from  each  source  when  the  year's 
business  is  balanced  up — merit  consideration. 

The  issue  remains:     What  will  be  the  general  effect? 

All  gold,  excepting  United  States  coin,  constituting 
a  minor  amount  consumed  in  Government  and  charitable 
dental  work,  is  made  worth  $30.67  per  oz.  The  gold  in 
Government  coin  is  worth  only  $20.67. 

Gold  so  issued,  sold,  and  paid  for  at  the  rate  of  $30.67 
per  oz.  will  not  again  find  its  way  to  the  mint.  The 
mining  end  of  the  gold  situation  is  such  that  the  "bonus" 
will  not  bring  out,  cannot  bring  out,  a  sufficient  supply, 
even  at  this  price,  to  meet  the  necessities  of  the  mone- 
tary reserve. 

Arts   and   manufactures   will   seek   gold   where   they 
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may,  and  having  protected  themselves  in  the  matter  of 
the  excise  tax,  will  pay  any  premium  above  the  Govern- 
ment's purchasing  price  and  meet  "market"  conditions. 

Again  will  the  Government  be  put  to  it  to  maintain 
and  build  up  its  gold  reserve. 

Lastly,  Government  bonds  will  be  paid  for  in  gold 
worth  $20. G7  per  oz.  while  all  other  available  gold  sells 
for  $30.67  or  has  cost  its  owner  that  amount.  The 
bond  owner  on  "cashing  in"  is  no  better  off  than  if  he 
were  to  receive  melted  and  recoined  gold,  recoined  on 
the  basis  of  the  current  market  values  of  the  gold,  with 
the  "pegs"  pulled. 

In  summing  up,  the  resolution  appears  as  a  tacit  ad- 
mission that  the  gold  standard,  on  its  present  ratio  to 
trade  and  commerce,  is  obsolete.  It  appears  as  an  ex- 
piring effort  to  maintain  a  last  stand  against  the  inevi- 
table law  of  supply  and  demand  and  as  a  sop  to  those 
who  imagine  they  see  catastrophe  in  pulling  the  pegs. 

The  resolution  itself  in  becoming  a  law  rings  the 
death  knell  of  the  "fixed  gold  standard"  and  thereby 
digs  its  own  grave.  The  result  will,  as  stated  above, 
force  gold  to  a  premium  but  will  not  provide  the  de- 
sired gold  reserve,  and  gold  forced  to  a  premium  will 
spell  greater  disaster  than  manfully  to  face  the  inevi- 
table and  meet  the  crisis  with  gold  allowed  to  seek  its 
own  level  commercially. 

The  same  ultimate  results  to  be  attained  by  H.  R. 
13201,  through  subterfuge,  can  be  attained  through  a 
frankly  stated  bill,  "unpegging"  gold,  and  open  dis- 
cussion thereon.  This  will  prepare  the  public  mind, 
and  the  final  result  will  be  far  less  a  shock  than  that 
resulting  from  a  sudden  realization  that  gold  has 
"broken  bounds"  and  that  its  price  has  risen  to  a  pre- 
mium. L.  S.  Ropes. 

Helena,  Mont.,  April  16,  1920. 


A  Geologist's  Dilemma 

I  have  been  greatly  interested  in  reading  the  sections 
of  Engineering  and  Mining  Journal  that  are  devoted 
to  information  in  regard  to  petroleum.  Your  occasional 
editorial  warnings  against  the  activities  of  oil  pro- 
moters are  particularly  apt  in  connection  with  conditions 
that  exist  here.  Maine  has  always  been  considered, 
not  without  reason,  a  fertile  field  for  promoters  of  fake 
enterprises. 

I  do  not  need  to  tell  you  that  in  this  region  of  folded, 
faulted  and  highly  metamorphosed  rocks  the  chances  of 
finding  oil  are  even  slimmer  than  the  possibility  that 
an  oil-stock  swindler  will  succeed  in  passing  the  Pearly 
Gates.  Unfortunately,  however,  there  are  dozens  of 
individuals  in  this  state,  many  of  them  honest  enough, 
who  firmly  believe  not  only  that  oil  can  be  found  here 
but  that  they  have  actually  found  it.  A  little  confidence 
on  the  part  of  their  neighbors,  and  a  mere  trifle  of  a 
few  million  dollars  invested,  and  Maine  will  be  launched 
on  a  wave  of  prosperity  such  as  she  never  dreamed  of. 
It  would  not  surprise  me,  during  the  coming  open  season, 
to  see  drill  rigs  set  up,  and  "wells"  started  on  some  of 
our  central  Maine  hills  of  granite  and  mica  schist. 

What  is  a  mere  geologist  to  do  in  such  a  case?  I 
have  issued  warnings,  have  tried  to  make  plain  the 
actual  facts  of  the  case,  and  have  been  called  all  sorts 
of  a  dunderhead  for  my  pains.  Owners  of  "oil  prospects" 
tell  me  politely,  but  none  the  less  frankly,  that  most  of 
my  brains  are  in  my  feet.  This  is  all  in  the  day's  work, 
and  I  don't  mind  it;  but  we  haven't  any  more  money 
here  than  is  needed  for  legitimate  purposes,  and  I  hate 


to  see  any  of  it  used  to  line  the  pockets  of  unscrupulous 
promoters. 

It  is  evident,  from  the  statements  in  the  current  and 
other  numbers  of  the  Engineering  and  Mining  Journal, 
that  this  same  wail  is  reaching  your  ears  from  many 
sources.  For  my  own  part,  I  wish  to  thank  you  for 
the  stand  you  consistently  maintain  toward  fakers. 

Unfortunately,  however,  the  great  majority  of  the 
people  who  are  likely  to  be  fooled  pay  slight  attention 
to  Government  reports  and  technical  papers,  and  have 
little  faith  in  their  authority.  They  seem  to  regard  en- 
gineers and  geologists  as  interested  parties  who  derive 
some  m^'sterious  benefit  from  the  dissemination  of  dis- 
couraging facts :  the  promulgators  of  glowing  stock 
bulletins  are  the  only  real  benefactors,  and  in  these  they 
have  implicit  faith. 

Why  is  it  that  technical  and  scientific  writers  do  not 
"get  through"  to  the  general  public?  I  am  afraid  it  is 
partly  because  there  is  too  much  of  the  Brahmin  in 
most  of  us.  We  feel  that  when  we  have  passed  the 
word  along  to  others  of  our  own  caste  we  have  done 
all  that  duty  can  possibly  require,  and  we  leave  the 
work  of  informing  the  people  to  men  who  lack  tech- 
nical knowledge,  but  possess  the  knack  of  pleasing  the 
public  taste. 

It  is  true  that  some  of  the  better  disposed  magazines 
(the  Saturday  Evening  Post,  for  example)  are  doing 
their  best  to  popularize  truth  in  regard  to  such  matters 
as  oil  stock,  and  a  few  of  the  newspapers  make  an  effort 
to  get  facts  straight.  Nevertheless,  the  public  gets  most 
of  its  science  at  second-  or  third-hand,  or  even  worse. 

It  seems  to  me  that  this  is  a  cud  for  scientists  and 
technical  men  to  chew  on,  and  I  for  one  would  be  much 
interested  to  read  a  good  strong  editorial  on  this  mat- 
ter in  the  Engineering  and  Mining  Journal. 

Augusta,  Me.  Freeman   F.  Burr. 


The  Prospector  Objects 

My  two  partners  and  I  are  developing  a  group  of 
claims  carrying  silver,  copper  and  gold  which  are  yet 
in  the  prospect  stage;  but  we  have  done  enough  work 
to  show  the  ore  in  continuous  and  unbroken  veins. 
When  I  write  to  a  mining  engineer  who  represents 
either  a  company  or  himself  he  asks  for  a  mining  engi- 
neer's report  the  first  rattle  out  of  the  box.  I  wish  to 
ask,  Do  they  give  the  prospector  a  fair  deal?  He  goes 
out  on  his  own  hook  and  discovers  mineral,  and  does 
plenty  of  work  to  show  the  ore  in  place.  In  the  mean- 
time he  has  used  up  his  own  resources  and  then  pro- 
ceeds to  write  to  the  men  with  money  who  say  they 
are  out  to  buy  mining  property.  He  says  to  them,  "There 
it  is;  I  have  it  in  place  and  opened  up  so  you  can  see 
it.  Come  and  take  a  look."  But  they  do  not  come.  No 
indeedy!  Instead,  they  say,  "Send  engineer's  report. 
How  much  tonnage  have  you?  What  does  it  assay  by 
cross-sections?"  In  fact,  they  seem  to  expect  a  couple 
of  prospectors  to  find  the  mine  and  develop  it  to  a  ton- 
nage stage  so  that  the  men  with  the  dollars  will  take 
absolutely  no  chances.  If  a  prospector  could  do  all  of 
that  he  would  not  need  them  at  all.  He  could  borrow 
money  to  equip  the  mine  and  operate  it  himself.  Nay, 
nay !  When  it  comes  to  Mr.  Prospector  paying  out  $100 
per  diem  for  an  engineer's  report,  your  little  old  pros- 
pector balks.  He  expects  Mr.  Engineer  to  do  his  own 
reporting.  C.  B.  Graves. 

Patterson,  Idaho. 
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Manganese-Ore  Mining  in  India 

Rich  Deposits  in  the  Jungle  Worked  by  Open  Pits — Gravity  Planes  Used  for  Collecting  Ores  at 

Loading  Points — Careful  Grading  Before  Shipment — Condition  and 

Prospects  of  the  Industry — Market  in  England 

By  E.  N.  T.  Slater 

Written  exclusively  for  Engineering  and  Mining  Join^ial 


IN  RECENT  YEARS  the  value  of  manganese  ore  has 
become  increasingly  apparent  to  those  companies 
engaged  in  the  iron  and  steel  industry,  and  in  several 
parts  of  the  world  considerable  areas  in  districts  con- 
taining manganese  ores  have  been  opened  and  developed, 
in  order  to  meet  the  growing  demand.  It  was  prin- 
cipally due  to  the  expert  work  of  skilled  scientists  that 
the  importance  of  using  manganese  in  the  manufacture 
of  steel  came  to  be  appreciated.  As  its  value  was  real- 
ized,   more    attention    was    given    to    the    question    of 


output  was  171,806  tons;  in  1904,  150,297,  and  in  1905 
it  had  increased  to  253,896  tons.  The  production  sta- 
tistics available  to  the  end  of  1913  show  that  the  greatest 
developments  took  place  in  the  Central  Provinces,  where 
manganese  ores  were  discovered  in  1905.  During  the 
period  1908-12  no  less  than  28  per  cent  of  the  total 
world's  production  came  from  this  area. 

The  total  output  in  1914  was  over  500,000  tons,  but 
the  following  year  this  was  considerably  reduced,  on 
account   of   the   diificulties   connected   with   war   condi- 


MANGANESE  ORE  FROM  THE  HEART  OF  THE  JUNGLE  IN  INDIA 


supplying  the  market  with  an  ore  containing  a  fair 
percentage  of  manganese. 

Manganese  ore  exists  in  widely  distributed  localities, 
but  it  is  mined  in  comparatively  few.  Perhaps  the  best 
known  is  the  field  in  the  Caucasus,  Russia,  which  used 
to  produce  at  least  two-thirds  of  the  world's  output. 
Large  quantities  are  found  in  Brazil.  From  these 
sources  the  steel  industry  has  obtained  its  principal 
supply.  In  British  India,  great  quantities  of  man- 
ganese ore  pre  mined  and  sent  largely  to  Great  Britain, 
though  an  increasing  amount  will  be  in  future  retained 
in  India,  as  many  interesting  industrial  developments 
are  taking  place  in  that  country  which  will  necessitate 
considerable  supplies. 

In  1906,  India  took  the  first  place  among  the  man- 
ganese-producing countries  of  the  world.     In  1903  the 


tions.  The  decrease  was  nearly  34  per  cent,  but  since 
that  time  there  has  been  a  steady  increase  in  the  output 
from  the  Indian  mines.  There  is  reason  to  believe 
that  the  manganese  mines  will  be  worked  to  their  full 
capacitj'  to  supply  the  greatly  increasing  demands  of 
the  world  markets. 

The  investigations  into  the  occurrence  of  manganese 
deposits  carried  out  in  India  in  1903-4  by  the  Geological 
Survey  showed  that  these  deposits  could  be  classified 
into  the  following  divisions:  (a)  braunite,  psilomelane, 
associated  with  and  derived  from  manganese-bearing 
silicates;  (b)  psilomelane  and  pyrolusite,  formed  on  the 
outcrops  of  the  Dharwar  district;  (c)  psilomelane  and 
pyrolusite,  associated  with  and  contained  in  laterite. 
The  last  described  deposits  occur  in  the  Bombay  Presi- 
dency. 
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In  a  lecture  given  at  the  Indian  Museum,  L.  H.  Fermor, 
of  the  Geological  Survey  of  India,  referred  to  the  man- 
ganese deposits  in  India  and  said:  "Of  over  1,000  more 
or  less  common  minerals  known  to  science,  about  one- 
eighth  contain  manganese  as  an  essential  constituent 
and  others  contain  it  in  less  important  quantities.  It  has 
been  calculated  that  over  10  per  cent  of  the  earth's 
crust  carries  manganese  peroxide,  manganese  being 
ranked  as  the  fifteenth  most  important  element  in 
that  respect.  As  a  result  of  the  decomposition  and 
denudation  of  the  surface  of  the  earth,  effected 
by  rain  and  other  agencies,  its  constituents  were 
carried  either  in  suspension  or  in  solution  to  the  sea, 
and  it  has  been  estimated  that  every  year  about  thirty- 
seven  million  tons  of  manganese  compound,  containing 
nearly  twenty-six  million  tons  of  manganese,  are  car- 
ried in  solution  in  river  water  to  the  sea."  How  small 
the  quantity  actually  marketed  compared  with  the 
amount  that  is  lost  yearly  by  natural  influences  is  easily 
apparent. 

Grading  of  Ores  Essential 
Before  describing  the  actual  mining  in  India,  one  or 
two  features  in  respect  to  the  kinds  of  manganese  ore 
found  in  other  countries  are  worthy  of  mention.  The 
Indian  ore,  on  account  of  its  hard  lump  form,  is  much 
more  suitable  for  blast, furnaces  than  the  more  friable 
ores  of  the  Caucasus.  Owing  also  to  better  selection  it 
is  exported  in  a  more  uniform  quality'  than  that  char- 
acterizing the  Russian  shipments.  The  greatest  care  is 
taken  by  the  manganese  companies  in  India  to  select 
the  various  grades  according  to  the  percentages  of  man- 
ganese in  each.  The  ores  of  the  Vizagapatam  district 
are  mainly  psilomelane  with  small  amounts  of  pyrolusite 
and  braunite.  The  typical  ores  of  the  Central  Provinces 
consist  of  mixtures  of  braunites  and  psilomelane. 
Those  exported  are  almost  all  of  a  high  grade,  with  the 
manganese  content  usually  from  49  to  54  per  cent; 
moderately  high  in  iron,  from  4  to  8  per  cent,  and  fairly 
low  in  phosphorus,  from  0.06  to  0.14  per  cent. 

Most  of  the  manganese  ore  mined  in  India  is  sent  to 
England  and  America  for  treatment,  only  a  small  quan- 
tity being  kept  in  India  for  local  industrial  purposes. 
In  India  the  ore  is  used  principally  as  a  desulphurizer 
in  iron  and  steel  furnaces,  and  undoubtedly  with  the 
development  of  industrial  organizations  greater  demands 
will  be  made  on  the  mining  companies  at  work  there. 
A  writer  on  economics  has  said:  "If  a  flourishing  steel- 
manufacturing  industry  existed  in  India  much  of  the 
manganese  would  be  retained  in  the  country,  and  the 
lower-grade  ores  would  be  economically  developed."  It 
is  scarcely  a  commercial  possibility  to  work  the  lower- 
grade  ores  and  export  them  to  England  or  America, 
though  some  firms  are  under  the  impression  that  it  may 
be  possible  to  so  mine  the  ore  that  practically  all  of 
it  will  be  available  for  use.  If  this  could  be  done,  it 
would  prove  a  great  boon  to  some  of  the  Indian  com- 
panies which  have  available  large  stocks  of  ore  of  the 
lower  grades. 

It  has  been  said  that  the  largest  quantities  of  man- 
ganese ore  are  e.xported  from  the  Central  Provinces; 
but  there  are  other  important  deposits,  not  the  least 
valuable  being  those  found  in  the  Mysore  State.  For 
many  years  a  fair  amount  of  mining  was  done  in  a 
haphazard  fashion,  but  it  was  not  until  the  work  was 
taken  up  by  the  Workington  Steel  &  Iron  Works,  one 
of  the  largest  firms  in  England,  that  the  mining  was 
carried  out  on  a  large  scale.    Since  the  Mysore  Govern- 


ment gave  this  company  a  lease  upon  the  land  in  the 
neighborhood  of  Shimoga,  the  work  has  steadily  pro- 
gressed, and  the  company  is  at  present  producing  large 


trPPER— terraces  at  the  KUMSI  mine.      LiOWBai— th« 
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quantities  of  ore,  practically  all  of  which  is  supplied  to 
its  own  firm  in  England.  The  work  is  being  executed 
along  scientific  lines,  and  it  is  due  to  the  skillful  over- 
sight exercised  by  those  in  charge  that  the  mines  have 
been  so  successfully  developed.  Incidentally,  the  com- 
pany is  not  only  paying  the  Mysore  State  a  handsome 
royalty,  but  it  is  also  providing  work  for  large  numbers 
of  people  from  the  surrounding  districts. 

Reliable  and  Competent  Management 

I  have  had  the  privilege  of  inspecting  developments 
and  production  operations,  and  there  is  no  doubt  that 
the  future  of  the  mines  is  promising.  The  Workington 
company  began  mining  in  1906,  and  from  the  beginning 
it  has  been  fortunate  in  having  men  appointed  to  the 
managership  who  have  been  not  only  trustworthy  but 


•laboratory   for   analyzing   the   ores   brought   from   the 
mines. 

From  the  beginning  the  work  has  been  in  charge  of 
Captain  C.  R.  Valentine,  who  has  had  a  wide  experience 
and  has  proved  a  valuable  asset  of  the  firm.  It  is  under 
his  guidance  that  most  of  the  work  has  been  carried 


gravity  planes  used  to  bring  ore  to  loading 
points 

competent,  and  they  have  been  supported  by  loyal  subor- 
dinates. The  headquarters  of  the  company  are  in  Shi- 
moga,  the  principal  settlement  of  the  district  of  that 
name.  A  railroad  about  forty  miles  long  joins  this 
town  with  the  main  line  of  the  Madras  &  Southern 
Mahratta  Ry.  from  Bangalore  to  Poona.  The  offices  and 
yards  of  the  company  are  close  to  the  railway,  so  that 
the  transport  of  the  ore  is  not  a  difficult  task  when  once 
it  reaches  Shimoga.  Arrangements  have  been  made  in 
Shimoga  for  every  branch  of  the  work,  such  as  the 
repairing  of  engines,  the  stacking  of  the  various  grades 
of  ore,  their  disposal  by  railway  cars,  a  school  for  the 
children  of  employees,  an  adequately  equipped  dispen- 
sary in  charge  of  a  qualified  medical  assistant,  and  a 


opening  up  a  new  piece  of  ground 

out  and  it  is  due  to  him  that  the  affairs  of  the  company 
have  developed  so  successfully.  He  has  carefully  inves- 
tigated the  district,  and  has,  as  a  result,  opened  up  many 
new  mines.  The  engineering  department  of  the  organi- 
zation is  in  the  charge  of  George  Moore,  a  trained 
ongineer,  who  is  responsible  for  the  safe  working  of  the 
machinery  of  the  mines,  the  railways,  ropeways  and 
other  equipment.  An  organization  of  this  kind  must  be 
self-contained  to  a  large  extent,  as  there  are  no  other 
repair  shops  within  several  hundred  miles.  Not  only 
small  repairs  are  executed,  but  castings  and  foundry 
work  are  included. 

In  addition  to  the  two  chief  officers,  several  other 
Europeans  have  charge  of  the  different  groups  of  man- 
ganese mines,  and  under  them  are  the  bands  of  coolies 
that  carry  on  the  actual  work  of  mining.  The  ores 
brought  from  the  mines  are  carefully  sampled  by  a 


THE    depot    at    shimoga 

European  who  has  been  especially  trained  for  the  work, 
and  are  then  carefully  graded.  All  the  grades  are 
clearly  marked  off  in  the  large  piles  of  manganese  near 
the  railway  line,  so  that  it  is  possible  for  the  manager 
easily  to  estimate  the  value  of  a  particular  heap  of 
mineral.    In  supplying  the  market  the  company  is  under 
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the  necessity  of  stating  definitely  the  amount  of  man- 
ganese in  the  ore.  As  this  varies  considerably,  a  classifi- 
cation of  this  kind  is  important.  In  some  heaps  the 
percentage  of  manganese  is  exceptionally  high.  This 
grade  bring.s  a  high  price  in  the  market,  in  which  the 
ores  found  in  Shimoga  are  always  held  in  high  esteem. 

Mining  at  Kumsi  and  Shankargudda 

The  mining  areas  are  known  as  the  Kumsi  and 
Shankargudda.  The  former  is  situated  north  of  the 
small  village  of  Kumsi,  three  and  a  half  miles  distant 
from  Shimoga.  The  ore  is  found  in  place  on  the  north- 
ern slope  of  a  subsidiary  rise,  which  is  practically 
parallel  to  the  higher  and  dominant  hil's  of  the  locality. 
The  geology  of  the  section  is  rather  obscure,  owing  to 
heavy  undergrowth  and  subsoil.     From  indications,  it 


of  mining  coal,  with  the  difference  that  there  is  no  over- 
head rock  or  entries.  A  series  of  low-wall  terraces  are 
cut  into  the  ore  lenses,  parallel  with  the  length  of  the 
hill.  Convenient  tramways,  two-feet  gage,  are  laid  for 
the  operation  of  the  hand-pushed  cars,  so  as  to  facilitate 
the  movem.f'nt  of  the  ore  to  the  inclines  and  onto  the 
lower  workings  direct  to  the  main-line  cars. 

After  the  manganese  has  been  loaded  on  the  cars  of 
the  small  r.iilway  line  it  is  taken  to  the  big  dumps  in 
the  station  yard.  The  existing  inclines  are  operated 
on  the  gravity  principle,  a  loaded  carrier  descending 
pulling  an  empty  one  up. 

This  property  is  linked  up  with  the  depot  of  Shimoga, 
a  distance  of  twenty-eight  miles,  by  means  of  a  well- 
constructed  railway  of  two-foot  gage.  The  average 
gradient   of  this  line  is  one  in  eighty,  and   is  almost 


THROUGH    THE    JUNGLE    WITH    A    TR.\INLO.\D    OF    M.\NGANESE    ORE 


would  appe?ir  as  if  ferruginous  quartzites  and  dolomitic 
limestones  were  the  important  rocks,  and  along  with 
them  are  minor  masses  of  quartz  and  quartzite  rocks. 

The  general  strike  of  the  orebodies  is  east  of  north 
by  west  of  south.  The  ore  in  place  consists  of  a  series 
of  parallel  bands  or  lenses  extending  a  distance  between 
2,000  and  3,000  ft.,  and  having  a  total  width  of  about 
450  ft.  The  ground  between  the  lenses  is  almost  barren 
of  ore  and  consists  of  residual  clays  and  ferruginous 
soils,  with  isolated  boulders  of  manganese  scattered 
through  it.  The  ore  lenses  are  almost  entirely  made  up 
of  a  ferruginous  soil  mixed  with  a  black  manganese-im- 
pregnated earth  in  which  masses  have  grown  in  situ 
with  the  formation,  first,  of  wad  (a  peat-like  peroxide  of 
manganese,  dark  in  color)  and  then  of  psilomelane  (a 
hard  crystalline  mineral  having  sometimes  a  bright  frac- 
ture, and  at  others  a  slaty-like,  blue  fracture).  Toward 
the  eastern  end  of  the  Kumsi  area,  a  very  large  quantity 
of  pyrolusite,  both  hard  and  soft  varieties,  has  been 
excavated  and  shipped  to  England. 

The  system  of  mining  resembles  the  long-wall  method 


always  in  favor  of  the  load.  The  small  railway  has  also 
served  the  Mysore  Government  by  affording  a  convenient 
way  for  getting  down  from  the  great  jungles  the  huge 
trees  which  are  brought  to  the  Shimoga  depot  for  sf.le. 
Incidentally,  the  rates  charged  for  this  work  have  made 
the  operating  expenses  of  the  mines  considerably  less 
than  they  would  otherwise  have  been. 

I  have  referred  only  to  the  first  block,  the  Kumsi  area, 
which  is  also  the  oldest.  At  Shankargudda  there  is 
also  a  veiy  fine  deposit,  which  was  discovered  by  the 
manager  of  the  company.  The  ore-bearing  ground  has 
approximately  the  same  strike  as  the  Kumsi  ground, 
and  the  formation  is  similar.  The  property  is  linked 
up  with  Shimoga  by  means  of  a  branch  line  of  the  same 
gage  as  the  others.  This  line  was  completed  after  a 
careful  survey,  and  considerable  difficulties  had  to  be 
overcome.  It  runs  through  areas  that  are  practically 
virgin  forest.     The  scenery  on  every  side  is  splendid. 

The  method  of  mining  is  the  same  as  in  the  other  area. 
All  the  ores  obtained  from  the  two  mines,  after  being 
graded  at  Shimoga.  are  shipped  to  Marmagoa,  the  port 
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in  Portuguese  India  on  the  West  Coast.  Here  special 
ships  are  chartered  to  convey  the  cargoes  to  England. 

It  is  interesting  to  see  the  men  at  work  in  the  mines, 
which  are  almost  entirely  open-pit.  The  accompanying 
photographs  will  give  some  idea  of  the  general  appiear- 
ance  of  the  terraces  by  which  the  lower  ores  are  reached. 
All  work  is  hand  labor,  practically  no  machinery  being 
used  except  in  the  transportation  of  the  ore  to  the  depot. 

The  coolies  pass  the  ore  from  terrace  to  terrace  by 
means  of  baskets  carried  on  their  heads.  It  is  sur- 
prising how  skillful  the  workers  become  in  climbing  up 
the  passageways  with  the  heavy  baskets. 

After  a  visit  to  the  mines  the  traveler  can  return 
along  the  line,  through  glorious  country,  and  frequently 
he  may  see  wild  animals  running  across  the  open 
stretches.  There  is  capital  sport  in  this  neighborhood, 
and  this  doubtless  compensates  the  Europeans  for  some 
of  the  hardships  and  difficulties  incident  to  jungle  life. 

It  is  believed  that  there  are  many  large  areas  of 
manganese-bearing  ground  in  various  places  in  India, 
and  it  is  almost  certain  that  the  government  of  the 
country  will  take  steps  for  a  more  complete  survey  of 
the  region.  The  demand  for  manganese  is  likely  to 
increase,  and  as  the  Indian  ore  appears  to  be  of  high 
grade,  it  will  be  of  great  commercial  advantage  if  the 
land  is  opened  up  by  the  government  or  private  com- 
panies. 

The  Belgian  Zinc  Industry 

Producers  of  This  Metal  Have  Been  Hard  Hit  by  War 

Conditions,  but  Hope  To  Compete  With  New 

English  and  Australian  Plants 

By  Andre  Surny  de  Bonnier 

Ing.  Civil  des  Mines,  Anvers,  Belgium 
Written  exclusively  for  Engineering  and  Mining  Journal 

BEFORE  the  war,  Belgium,  after  the  United  States 
and  Germany,  was  the  greatest  zinc-producing 
countn-  in  the  world.  She  owed  her  position  to  the 
ability  and  experience  of  her  metallurgical  engineers  and 
zinc  workers,  to  the  high  quality  of  her  refractory  ma- 
terial, and  to  the  cheapness  of  her  coal.  As  for  ore,  the 
Belgian  mines  were  long  ago  completely  exhausted,  and 
the  smelters  are  exclusively  provided  with  foreign  ores 
from  Australia,  Spain,  and  Sweden.  Broken  Hill  ore 
was  used  in  most  of  the  plants,  and  the  Belgians  were 
the  first  to  succeed  in  the  treatment  of  that  complex  ore. 
The  recoveiy  in  zinc,  lead,  and  silver  which  they  have 
been  able  to  obtain  has  not  yet  been  surpassed. 

Of  the  200,000  tons  of  metal  produced  yearly,  the 
largest  quantity  (60  per  cent)  was  exported  to  England 
and  the  British  colonies,  and  20  per  cent  to  France  and 
Italy  During  the  war,  these  countries  were  obliged  to 
produce  it,  or  to  buy  it  from  some  other  countries, 
which,  like  the  United  States,  have  been  considerably 
enlarging  their  plants,  or,  like  Australia,  have  built  a 
new  industry.  The  products  of  these  new  zinc  plants 
will  be  in  sharp  competition  with  the  Belgian  products 
on  the  world  market;  and  the  Belgian  zinc  industry  is 
in  a  very  difficult  situation. 

Indeed,  but  for  the  Vieille-Montagne,  which  owns 
mines  in  France,  Sweden,  Algeria,  and  in  other  coun- 
tries, the  zinc  companies  of  Belgium  are  totally  de- 
pendent on  ores  from  foreign  countries.  Yet  every- 
body knows  that  England  controls  the  Broken  Hill 
deposit.  Moreover,  Belgium  has  to  import  the  ore  to 
her  smelters  and  export  the  zinc  to  the  consumers;  and 


she  is  lacking  in  shipping,  and  here,  too,  is  dependent 
on  other  countries. 

As  for  laborers,  the  present  situation  of  Belgium  Is 
not  much  better.  During  the  war,  zinc  production  was 
very  small  (8,000  tons  in  1918),  and  the  plants  were 
practically  at  a  standstill.  In  consequence,  many  labor- 
ers left  the  country,  and  some  of  them,  who  have  found 
remunerative  employment  in  France  or  in  England,  will 
not  return  to  their  old  jobs.  Others  have  lost,  during 
their  long  inactivity,  part  of  their  former  ability,  and 
this  point  is  the  most  important  to  be  considered.  For 
five  years  no  new  classes  of  young  laborers  have  been 
formed;  and  this  is  a  direct  and  permanent  loss. 

As  for  zinc  plants  and  zinc  furnaces,  they  are  the 
result  of  many  years  of  careful  and  persevering  work. 
They  have  been  adapted  to  the  ore  treated;  they  are 
well  designed,  and  the  producing  cost  of  zinc  in  Belgium 
is  low  enough  to  balance  with  advantage  the  unfavor- 
able conditions,  which,  in  this  country,  are  opposed  to 
the  success  of  these  enterprises.  As  a  whole,  the  zinc 
plants  have  not  been  destroyed  during  the  war,  Germany 
having  a  large  interest  in  many  of  them.  Nevertheless, 
the  plants  of  La  Vieille-Montagne,  in  Baelen;  the  zinc 
works  of  the  Dumont  Freres  Cie.,  in  Silviopeaux,  and 
the  works  of  Boom  have  been  completely  dismantled; 
but  other  plants,  like  the  woi'ks  of  Overfelt  and  Lommel 
(controlled  by  Messrs.  Beer,  Sondheimer  &  Co.,  of 
Frankfort),  have  not  suffered  much  from  the  wrecking 
effects  of  the  German  army. 

Other  causes  of  destruction,  which  no  plant  could 
avoid,  are  those  due  to  the  cooling  down  of  furnaces ;  the 
influence  of  air-moisture  on  refractory  materials;  and 
those  due  to  time.  A  few  plants,  which  had  some  i-epair 
material  on  hand  while  the  war  was  on,  dared  to  repair 
their  furnaces;  others,  even  like  I'Austro-Belge,  in  Cor- 
phalie,  rebuilt  all  of  their  furnaces. 

The  high  price  paid  today  for  fuel,  and  the  scarcity 
of  good  fuel,  play  havoc  with  zinc  production  in  Bel- 
gium. Indeed,  before  the  war  the  Belgian  zinc  smelters 
used  to  choose  their  coal  from  among  the  best  and  most 
appropriate  quality  of  Belgian  and  German  coal.  Today, 
they  have  to  rely  exclusively  on  Belgian  coal.  Although 
suitable  coal  exists  in  the  coal  mines  of  Liege,  fuel  of 
that  quality  is  bought  today  for  coke  ovens,  gas  plants, 
domestic  use,  openhearth  furnaces,  kilns  for  refractory 
products,  and  many  other  purposes,  and  for  uses  for 
which,  before  the  war,  large  quantities  of  coal  were  im- 
ported from  Germany. 

So  many  adverse  conditions  cannot  fail  to  have  a  very 
bad  influence  on  the  Belgian  zinc  industry,  but  it  is  not 
the  first  time  that  the  Belgian  zinc  producers  have  had 
to  go  through  great  difficulties.  In  the  end  they  should 
be  successful,  and  they  will  take  advantage  of  any  favor- 
able circumstances.  One  of  the  most  important  of  these 
favorable  circumstances  is  the  fact  that  Germany  is 
losing  control  of  the  ore  market  and  of  many  plants  in 
Silesia  and  Poland,  so  that  they  will  not  in  the  future 
compete  with  Belgian  products.  It  is  also  knovm  that 
the  new  zinc  plants  established  in  England  and  in  Aus- 
tralia will  have  to  solve  many  difficulties,  such  as  labor- 
ers, habits,  and  climate,  before  they  are  firmly  estab- 
lished. Belgium  will  have  to  contend  with  the  strict 
limitation  of  working  hours  and  high  wages.  But  these 
difficulties  seem  to  be  more  or  less  the  same  in  all  the 
industrial  countries.  She  will  always  keep  the  benefit 
of  her  long  experience  in  the  milling  of  zinc  sheets,  and 
this  specialty  will  add  largely  to  the  profit  in  smelting. 
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i' Jldtj-ivood    and    I'ndirivood. 
A   SUNRISE  ON  THE  HIMALAYAS 


A  Mining  Engineer  in  India 
And  the  Gold  Coast 

Side  Lights  and  Reminiscences  Show  That  Technical 

And  Engineering  Experiences  Are  Not  the  Only 

Compensations  of  the  Engineer 

By  Paul  T.  Bruhl 

Written   exclusively  for  Engineering  and  Mining  Journal 

IT  HAS  often  occurred  to  me  that  to  many  of  the 
readers  of  Engineering  and  Mining  Journal  who  have 
not  in  the  course  of  their  duties  enjoyed  the  pleasures 
of  travel,  the  story  of  a  fellow  engineer's  wanderings 
might  be  of  interest.  The  mine  and  the  mill  each  has 
its  special  attraction.  Descriptions  of  methods  employed 
and  results  obtained  are  both  helpful  and  suggestive 
to  workers  in  distant  fields.  By  the  free  interchange 
of  ideas  and  information,  mining  and  metallurgy  have 
been  undoubtedly  greatly  benefited.  There  are  times, 
however,  when  a  man  is  surfeited  by  the  wealth  of 
technical  information,  and  perusal  of  screen  analyses 
and  a  comparison  of  the  footage  attained  by  different 
makes  of  drills  rapidly  produce  intellectual  indigestion. 
On  these  occasions  something  different  is  wanted. 

The  strictly  technical  man  misses  much  in  life.  He 
may  climb  to  the  pinnacle  of  fame  only  to  realize  that 
there  is  an  illusive  something  which  has  escaped  him. 
I  have  known  miners  and  millmen,  living  in  a  district 
vibrant  with  the  memories  of  a  storied  past,  who  have 
been  content  to  remain  ignorant  of  everything  not 
immediately  touching  their  daily  work.  Others  have 
been  reluctant  to  mingle  with  "inferiors."  They  thus 
lose  much  of  the  joy  of  living  and  something  of  the 
philosophy  of  races,  the  story  of  whose  civilization 
might  have  been  perhaps  old  at  the  birth  of  historical 
record.  I  will  not,  therefore,  tell  about  mines,  but  will 
write  of  men  and  places  and  incidents,  which  even  in 
their  triviality  are  not  devoid   of  interest. 

My  recollection  goes  back  to  British  India,  to  the 
tawny  waters  of  the  Hugh,  the  principal  branch  of  the 
sacred  river  Ganges  in  its  lowest  reaches.  There  I 
watched  the  evolution  of  maritime  trade,  the  gradual 
replacement  of  the  sailing  ship  by  the  steamer,  and,  as 
the  years  slipped  by,  the  growing  challenge  to  the 
British  carrying-trade  by  German  interests.  At  dusk  I 
watched  the  fishermen  returning  with  their  day's  catch, 
paddle  held  in  left  hand  and  toes  of  the  right  foot, 
the  right  hand  encircling  the  bowl  of  the  hookah,  which 
they  puffed  contentedly.  Now  and  then  a  boat  would 
fall  out  of  the  line  and  proceed  up  the  creek  to  the 
house  of  the  Brahmin  gatekeeper.  Many  a  fish  donated 
to  him  as  a  tribute  to  his  sanctity  was  subsequently 
retailed  to  us  at  cost  plus  10  per  cent. 

On  an  occasional  trip  I  crossed  the  Sunderbunds,  the 
Ganges  delta,  on  my  way  shooting  from  the  deck  at  some 
indolent  mugger  or,  at  night,  at  a  deer  coming  down  to 
drink.  It  was  strange  how  the  serang,  or  native  skip- 
per, preferred  to  travel  by  the  feeble  light  of  the  stars 
;ind  made  but  little  use  of  the  searchlight  to  pick  his 
way  along  the  labyrinth  of  channels.  Once  he  assured 
m.e  he  could  see  better  in  the  dark.  I  dare  say  this 
was  so,  because  when  we  awakened  next  morning  we 
were  high  and  dry  in  the  middle  of  a  sea  of  mud 
beautifully  marked  with  wind-ripples.  I  was  careful 
not  to  refer  to  his  statement  of  the  night  before,  and 
he  avoided  the  subject  with  equal  care. 

I  remember,  too,  a  trip  to  northern  Bengal   at  the 
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time  of  a  great  famine  caused  by  the  flooding  of  three 
rivers.  The  land  was  practically  flat.  To  the  small 
expanse  of  ground  rising  above  the  water,  flocked  man 
and  beast  and  reptile.  Relief  work  was  difficult,  as 
the  railway  had  been  breached  for  miles.  The  one 
bright  recollection  amid  all  that  misery,  which  was  the 
more  terrible  as  full  alleviation  was  impossible,  was  a 
monkey.  It  was  picked  up  in  camp,  an  orphan,  and 
soon  became  an  amusing  companion.  It  could  not  bear 
to  see  my  eyes  closed  (I  suppose  even  a  monkey  remem- 
bers), and  in  the  mornings  would  hop  into  bed  to  press 
my  eyelids  apart.  It  would  scamper  up  the  near-by  tree, 
let  go  and  toboggan  down  the  tent.  It  would  steal  the 
sugar,  worry  the  goats,  and  try  all  day  to  pluck  feathers 
from  the  hens.  It  expressed  great  fear  of  an  elephant, 
chattering  at  its  approach,  and  screaming  with  mock 
terror,  only  to  wind  up  by  climbing  to  its  back,  from 
either  end,  with  equal  facility. 


casket  counts  as  a  prayer  said  once.  An  energetic 
twirler  should  be  able  to  assure  himself  a  crown  in 
heaven  in  a  very  few  minutes. 

Along  the  edges  of  landslides,  strung  from  one  pole 
to  another,  are  strings  to  which  appeals  for  safety  are 
attached.  Every  breeze  that  blows  causes  the  prayers 
to  be  wafted  to  the  gods.  There  is  something  appeal- 
ingly  poetical  in  the  idea.  If  you  give  alms  to  a  beggar 
woman,  she  invokes  blessings  on  your  head  and  assures 
you  that  your  reward  will  be  seven  children.  At  any 
rate,  she  hopes  that  it  will  be  so.  Such  an  assurance 
must  be  particularly  embarrassing  to  the  confirmed 
bachelor.  The  beggar  man,  on  the  other  hand,  will 
name  you  as  the  coming  Lieutenant  Governor.  This  is 
gratifying,  but  you  keep  wondering  whether  a  more 
substantial  largess  would  not  have  secured  your  nomina- 
tion to  the  Vice-Royalty! 

Gneiss,   white   and   gray,    is   the   oldest   rock    in   the 


IN  A  WEST  AFRICAN  VILLAGE 

The  mighty  Himalayas,  "the  Home  of  Snow,"  sum- 
mit after  summit  towering  into  the  sky,  are  keenly  in  my 
memory.  Their  only  rivals  in  majesty  which  I  have  seen 
are  the  highest  ranges  of  the  Bolivian  Andes.  I  recall 
the  titan  Kinchinjunga,  with  its  splendid  play  of  colors 
at  sunrise  and  sunset;  the  vast  plantations  of  tea,  the 
turbulent  watercourses,  the  shady  forests,  transformed 
into  a  paradise  by  the  beauty  of  flaming  flowers.  In 
the  interior  one  hears  of  a  race  of  giants,  the  Khara 
men,  I  think,  seven  feet  tall.  One  learns,  also,  of  a  dying 
race,  dying  owing  to  the  scarcity  of  females  born  into 
the  tribe. 

The  men  and  women  of  the  hill  tribes  dress  pretty 
much  alike.  A  kind  of  blouse,  trousers  and  cloth  top- 
boots,  all  sadly  in  need  of  fumigation.  They  have 
little  faith  in  banks.  The  women  carry  the  family 
savings  either  in  the  form  of  a  necklace  of  coins  or  in 
the  guise  of  gold  and  silver  ornaments.  If  I  remember 
rightly,  it  is  the  fashion  among  the  ladies  to  smear 
pig's  blood  on  their  cheeks.  While  recognizing  the 
value  of  prayer,  they  do  not  permit  their  devotions 
to  encroach  too  heavily  on  their  time.  The  prayer  wheel 
is  a  useful  contrivance.  Within  it  are  placed  the  neces- 
sary   intercessions,    and    then    each    revolution    of   the 
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Himalayan  Range.  Above  it  lie  schists,  quartzites, 
sandstones,  and  other  formations.  Veritable  treasure 
houses  of  the  remains  of  extinct  mammalia  are  the 
Siwaliks  and  the  Manchars.  The  principal  mineral  in 
India  is  coal,  though  iron  ores  will  in  time  be  worked 
on  a  much  larger  scale  than  they  now  are.  The  Salt 
Range  in  the  northeast  Punjab  is  of  economic  impor- 
tance, as  are  also,  in  some  districts,  the  deposits  of 
mica  and  manganese.  Cupriferous  pyrites  and  galena 
have  been  found,  and  gold  is  washed  in  primitive  fashion 
from  the  mountain  streams,  though  the  important  pro- 
ductive source  is  the  well-known  Kolar  field  in  southern 
India. 

Hunting  and  Shooting 

India  is  a  good  country  for  the  sportsman.  The 
tiger  is  to  be  found  in  the  marshy  lands  forming  the 
Sunderbunds  and  in  the  "Terai" — the  malarial  foothills 
of  the  Himalayas.  You  can  hunt  him  from  the  security 
of  a  machan,  or  platform  in  a  tree,  using  as  bait  a  live 
kid  staked  at  the  foot,  or  do  your  shooting  from  the 
back  of  a  trained  elephant,  the  tiger  being  driven  toward 
you  by  an  army  of  beaters  armed  with  tomtoms.  The 
hardier  sportsman  stalks  his  game  on  foot,  and  in  doing 
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so  probably  finds  all  the  excitement  his  nature  craves. 
The  young  and  vigorous  animal  does  not  bother  man. 
It  is  only  when  a  tiger  grows  old,  and  fleeter  prey  can 
outrun  him,  that  he  turns  to  human  flesh.  There  are 
also  the  desert  lion,  the  wild  boar,  the  panther,  the 
black  bear,  and  the  elephant.  The  latter  is  caught  by 
being  driven  into  a  strongly  built  stockade.  Here  the 
value  of  docility  is  impressed  on  him,  partly  by  kind- 
ness and  partly  through  the  strong-arm  tactics  of  his 
trained  brother.     Deer  there  are  in  abundance,   pride 
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of  them  all  being  the  hill-sambhar,  with  his  fine  spread 
of  antlers. 

Snakes  are  not,  of  course,  recognized  as  a  variety 
of  game,  but  they  have  to  be  reckoned  with.  There 
are  the  cobra,  the  dhamin,  Russell's  viper,  and  the  salt- 
water serpents.  They  have  caused  an  extreme  mortality 
in  the  past,  but  during  recent  years  the  efficacy  of 
potassium  permanganate  as  an  antidote  has  been  proved. 
It  is  in  the  remote  villages  where  the  women  congregate 
by  the  rough  rock-walled  well  that  the  toll  is  heavy, 
for  snakes  often  lie  in  the  crevices  seeking  relief  from 
the  stifling  heat.  Then,  perhaps  ignorance  of  a  remedy 
and  a  belief  that  it  is  wrong  to  attempt  to  thwart  fate 
help  to  swell  the  number  of  victims. 

Before  the  supply  of  native  doctors,  trained  in  Indian 
Universities,  reached  its  present  numbers,  the  services 
of  devil-doctors  were  much  in  vogue.  I  suppose  they 
still  administer  to  the  unfortunate  victims  in  the  remote 
sections.  This  brand  of  medico  used  to  argue  that  a 
man  wouldn't  be  sick  unless  his  body  was  in  the  pos- 
session of  an  evil  spirit.  Hence,  the  readiest  method 
to  cure  was  to  remove  the  cause.  The  best  way  to  get 
results  was  obviously  to  torture  the  body  so  as  to  impress 


on  the  devil  that  it  was  high  time  he  was  moving. 
Of  course,  when  the  patient  cried  out  with  pain,  the 
anxious  relatives  were  relieved  by  the  assurance  that 
it  was  really  the  devil  that  was   making  all  the   fuss. 

Cu.stomary  figures  along  the  roadside  are  the  snake 
charmer,  the  bunder  wallah  or  monkey  man,  and  the 
fakir.  Do  not  call  the  last  named  a  "faker,"  because  in 
reality  he  isn't  one.  Call  him  a  "fakeer."  All  the  snake 
charming  that  the  snake  charmer  does  is  to  play  a  flute, 
to  the  weird  music  of  which  a  harmless  cobra  will  sway 
in  unison.  Conjuring  fills  most  of  the  bill,  and  it  is 
remarkable  with  how  few  and  inexpensive  tools  of  the 
trade  he  can  perform.  The  entertainment  usually  ends 
with  a  fight  between  the  mongoose  and  the  cobra,  in 
which  the  latter  gets  rather  cruelly  mauled.  The 
bunder  wallah  ekes  out  a  livelihood  with  the  help  of  a 
couple  of  trained  monkeys  and  a  goat,  performing  a  few 
simple  tricks  which  amuse  the  children.  The  fakir  is  a 
religious  devotee,  who  has  surrendered  the  intercourse 
of  the  world  for  a  life  of  meditation  and  self-denial. 
He  is  a  filthy-looking  object,  and  one  cannot  but  wonder 
how  the  lack  of  personal  cleanliness  can  be  an  aid  to 
contemplation. 

Climate  on  Plains  and  in  the  Hills 

To  the  man  wishing  to  know  something  of  the  climate 
of  India  I  would  say  that  "in  the  hills"  the  tempera- 
ture is  equable  and  sickness  infrequent.  In  "the  plains," 
on  the  other  hand,  from  April  through  to  the  end  of  Sep- 
tember, the  weather  is  hot  and  muggy,  and  one  has  to 
be  acclimatized  to  withstand  the  onslaughts  of  malaria 
and  the  hundred-and-one  ills  to  which  a  run-down  sys- 
tem exposes  one.  Life  in  the  plains,  however,  is  rendered 
tolerable  by  the  high  standard  of  comfort  maintained 
by  the  white  race.  Indeed,  when  the  hard-boiled  Anglo- 
Indian  believes  himself  to  be  roughing  it  he  is  a  great 
deal  more  comfortable  than  many  a  man  holding  a 
good  position  in  a  mining  camp. 

In  going  to  a  foreign  country  it  is  always  wisest  to 
take  a  minimum  of  clothing.  Complete  your  wardrobe 
in  the  country  itself,  so  as  to  get  the  right  thing  at 
the  right  price.  Dress  as  others  of  your  race  have 
found  it  best  to  dress.  Accustom  yourself  by  degrees 
to  the  food  of  the  country,  for  Nature  provides  the 
sustenance  best  suited  to  the  climate. 

The  population  of  India  is  well  over  300,000.000.  The 
large  majority  are  Hindus  and  Mohometans,  the  former 
holding  the  numerical  superiority.  The  minority  are 
represented  by  Bhuddists,  Sikhs,  Parsees,  and  others. 
One  authority  has  classified  the  people  roughly  under 
five  headings:  The  ancient  races  of  Dravidian  stock, 
the  hill  folk  of  Central  India,  the  tribes  through  whose 
veins  flow  some  Chinese  blood,  high-caste  Hindus,  and 
the  remnants  of  invading  races. 

I  will  not  discuss  the  varied  beliefs  and  creeds,  nor 
attempt  to  trace  the  record  of  India's  civilization  back 
through  its  4,000  years  of  history.  The  task  would  be 
too  ambitious.  I  will  say  briefly  that  India  is  a  country 
to  which  one  does  not  begrudge  a  visit.  Indeed,  one  is 
glad  to  have  seen  her  marvelous  architecture  and  to 
have  moved  for  a  time  with  the  current  of  her  life  and 
thought.  If  one  has  not  probed  too  deeply  into  the  pur- 
poseless misery  of  her  teeming  numbers  of  poor,  recol- 
lections of  the  country  are  but  memories  of  pleasant  days. 

Let  us  now  take  a  glimpse  at  another  continent. 
There  is  nothing  noteworthy  on  the  journey  to  the  West 
Coast  of  Africa.  The  coast-line  between  Sierra  Leone 
and    Lagos    is    for   many   a    long   mile   nothing   but    a 
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monotonous  succession  of  mangrove  swamps.  Arriving 
at  the  Gold  Coast  Colony,  one  travels  through  a  densely 
wooded  country  to  the  mines.  A  description  of  the  prin- 
cipal mill  was  given  by  me  in  a  former  issue  of  the 
Engineering  and  Mining  Journal.  Twenty  years  ago 
the  climate  was  decidedly  unhealthful,  as  the  brush 
around  the  concessions  had  not  been  cleared  away.  I  am 
afraid    that    liabilitj'    to    sickness    in    those    days    was 
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increased  by  the  strongly  held  belief  that  stiff  doses 
of  whisky  and  gin  were  the  best  preventives  of  disease. 
Even  ten  years  later,  it  used  to  be  claimed,  jestingly. 
that  if  the  ocean  were  to  dry  up  the  trail  to  England 
would  stand  disclosed  by  a  broad  highway  of  beer 
bottles.  Today,  however,  a  clean-living  man  can  fill 
his  year's  contract  without  much,  if  any,  loss  of  time. 
The  weather  often  is  disagreeably  warm,  and  one  lives 
at  times  in  a  hot-house,  as  it  were,  especially  after  the 
thunderstorms  in  the  rainy  season.  It  is  the  saying, 
on  the  Coast,  that  there  are  but  two  seasons,  the  hot 
and  the  damnsight  hotter. 

The  topography  of  the  Gold  Coast  country  is  one  of 
gently  rolling  hills,  covered  largely  with  impenetrable 
undergrovrth,  through  which  are  cut,  here  and  there, 
the  paths  that  lead  to  some  village,  where  a  generous 
soil  provides  the  natives  an  easy  livelihood.  As  is 
usual  in  Africa,  the  man  avoids  physical  effort  if  there 
are  women  folk  around.  There  is  as  yet  no  Susan  B. 
Anthony  amendment  to  the  native  code.  In  olden  times 
the  men  occupied  themselves  solely  with  military  exer- 
cises, for  it  was  considered  quite  gentlemanly  for  a 
tribe  that  had  harvested  a  poor  crop  to  raid  a  more 
prosperous  neighbor.  Slavery  as  a  consequence  of  these 
raids  became  established,  and  the  early  record  of  the 
continent  is  stained  by  the  senseless  butchery  that  is 
inevitable  where  ignorance  and  superstition  are 
unchecked. 

When  a  member  of  one  of  the  tribes  died,  his  body 
was  placed  on  the  state  bed  of  crimson  cloth,  and  his 
face  was  smeared  with  white  paint,  so  that  even  the 
solemnity  of  the  occasion  could  hardly  repress  the 
onlooker's  smile.  Death  is  not  considered  terrible  by 
the  savage  races.  The  fear  of  death  is  greater  among 
civilized   peoples.     The   burial   ceremony    is    conducted 


amid  the  lamentations  of  the  women  and  the  capers  of 
the  men,  the  latter  induced  by  trade  gin,  for  which  the 
deceased  has  paid  if  his  fortune  was  large  enough  to 
bear  the  burden  of  "drinks  for  the  crowd." 

On  the  grave  are  placed  food  and  a  little  something  to 
help  out  the  new  arrival  in  the  spirit  world.  I  came 
across  one  of  these  graves  in  the  forest  once.  The 
bottle  stood  upright;  the  glass  stopper  was  in,  yet  the 
contents  were  missing.  This  is  not,  however,  a  case  for 
psychical  research.  The  negro  does  not  believe  in  waste 
where  liquor  is  concerned. 

The  blacks  have  of  course  their  native  names.  As 
these  were  not  easy  to  remember  they  were  re-named 
Whisky.  Coffee,  Tea  Pot  or  any  handle  that  struck  the 
fancy  of  the  boss.  There  was  even  a  "Damnfool  No. 
1."  Sea  Breeze  was  a  favorite  among  the  Kroo-boys, 
and  on  glancing  down  the  payroll  sheet  the  impression 
given  by  Sea  Breeze  No.  1,  No.  2,  No.  3,  was  that  Sir 
Thomas  Lipton  had  mistaken  the  Coast  for  Sandy  Hook. 

I  am  sorry  that  I  have  lost  the  letters  I  received  from 
the  negroes  asking  for  a  raise,  as  they  were  often 
delightfully  worded.  I  recollect,  however,  that  the  vil- 
lage station  master  once  thought  that  his  services  were 
being  inadequately  appreciated.  In  answer  to  the  ques- 
tion, "Why  do  you  claim  an  increase  in  salary?"  he 
wrote  "I  have  seven  children  and  one  in  transit."  I 
hope  the  government  considered  his  application  favor- 
ably. I  am  reminded  of  the  new  fireman  who  was 
ordered  not  to  let  the  steam  pressure  fall  below  50  lb. 
The  superintendent,  on  making  his  rounds  later  in  the 
day,  noticed  that  the  gage  registered  only  30  lb. 
"Didn't  I  tell  you  to  hold  the  pressure?"  "Don't  you 
worry.  Boss."  was  the  response;  "that  needle  done  been 
around  once  already." 


Cement  Bottoms  for  Pneumatic  Flotation  Cells 

The  accompanying  photograph  of  the  porous  air  mats 
in  use  at  the  Ray  Consolidated  mill  at  Hayden,  Ariz., 
arrived  too  late  for  publication  in  connection  with  the 


CEMENT  AIR  MAT  FOR  FLOTATION  CELLS 

article  on  this  subject  in  the  April  10  number.  The 
cut  gives  a  good  idea  of  the  rough  surface  of  these 
blocks. 


Almost  two-thirds  of  the  gold  produced  by  South  Africa 
is  recovered  by  amalgamation,  the  remainder  being  treated 
by  the  cyanide  process.  The  Witwatersrand  district  is, 
of  course,  by  far  the  largest  producer,  the  Pilgrims'  Rest, 
Heidelberg,  and  Barberton  districts,  in  order,  ranking  next. 
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Loosening  Up  a  Rock  Hill 


THE  ABOVE  VIEW  SHOWS  THE  APPEARANCE  OF  THE  HILL  AFTER  THE  SUBSIDENCE  OF  THE  ROCK 

Blasting  at  Ajo,  Ariz. 

THE  three  remarkable  pictures  on  these  pages 
emphasize  the  scale  on  which  modern  copper  mining 
must  be  carried  out  in  order  to  reduce  the  per-pound 
costs  to  a  degree  that  will  admit  of  a  profit.  The  New 
Cornelia  Copper  Co.,  operating  a  large  open-pit  mine 
at  Ajo,  Ariz.,  has  introduced  into  its  practice  many 
notable  economies,  of  which  the  "large-scale  blasting" 
illustrated  on  this  page  is  only  one. 

The  layout  of  the  powder  chambers  and  connecting 
tunnels  in  the  particular  blast  is  shown  in  the  small 
plan  of  driving  and  blasting  tunnels  No.  3  and  3A  in 
hill  No.  3.  The  length  of  the  underground  excavations 
was  661  ft.  as  shown  in  plan. 

The  cost  for  labor  and  supplies  in  drifting  661  ft. 
was  !?2,415.58,  or  $3.6544  per  foot.  The  hill  was  solid 
copper  carbonate  ore,  the  rock  being  somewhat  tough 
and  hard.  The  powder  chambers  were  charged  with 
80,000  lb.  of  Trojan  nitro-starch  powder.  An  electric 
current  of  110  volts  was  used  to  ignite  the  bla.st.  The 
cost  of  the  blast  for  labor  and  supplies  was  $15,305.40, 
making,  together  with  the  cost  of  drifting  and  excava- 
tion of  powder  chambers,  a  total  of  $17,720.98. 

It  is  estimated  that  300,000  tons  of  ore  were  dis- 
placed, 0.27  lb.  of  explosive  being  required  for  each 
ton.  The  cost  for  breaking  was  approximately  6c.  per 
ton. 


POWDER  CHAMBERS  AND  COXNECTIXC.  TUNNELS 

The  charge  was  exploded  on  Nov.  22,  1919,  in  the 
presence  of  local  mining  men  and  Dr.  Louis  D.  Ricketts 
and  John  D.  Ryan.  After  a  careful  inspection  of  the 
blasted  mass.  General  Superintendent  M.  Curley  said 
that  the  results  were  excellent  and  that  the  mass  was 
well  broken  up  ready  for  handling  by  steam  shovels. 
The  details  of  loading  were  executed  under  the  supervi- 
sion of  mine  superintendent,  Frederick  Ekman. 

It  is  of  interest  to  note  that  the  loading  crew  were 
furnished  with  a  specially  designed  jumper  in  which 
there  were  no  pockets,  in  order  to  prevent  the  possibility 
of  anyone  carrying  matches.  The  picture  of  the  blast  is 
unique  in  that  it  indicates  a  general  loosening  up  and 
distention  of  the  mass  of  rock  under  the  pressure  of 
the  closely  confined  gases. 
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THE  LTl'ER  I'lCTUKE  IS  A  VIEW  JUST  BEFORE   IGNITICVV.  THE  LOWER   DURING  THE   BLAST 
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Mining  in  Federated  Malay 
States 

A  MINING  INDUSTRY  of  considerable  importance 
centers  in  the  Federated  Malay  States.  The 
principal  products  are  tin  and  tin  ore,  but  some  gold 
and  tungsten  ores  are  also  produced.  In  a  recently 
issued  report  for  1918  by  the  Government  of  the  Fed- 
erated Malay  States,  Kuala  Lampur,  F.  M.  S.,  a  brief 
summary  of  the  industry  is  given  and  further  sum- 
maries appear  in  the  annual  reports  of  the  respective 
states.  This  abstract  has  been  prepared  from  these 
sources. 

The  total  amount  of  tin  exported  during  1918  was 
627,815  pikuls  f 37,370  tons),  as  compared  with  669,194 
pikuls  (39,833  tons)  in  1917.  The  average  yearly  export 
for  the  last  five  years  was  728,721  pikuls  (43,376  tons). 
An  appeal  was  made  to  the  mining  community  to  make 
every  endeavor  to  Increase  the  output  of  tin,  in  view  of 
the  needs  of  the  Allies  in  connection  with  the  war.  It 
was  suggested  that  it  would  only  be  patriotic  on  the 
part  of  the  mining  community  to  respond  to  this  appeal, 
but  the  response  was  a  reduction  in  the  output  of 
2,463  tons,  compared  with  1917,  and  6,006  tons  lower 
than  the  average  of  the  previous  five  years. 

With  the  sudden  termination  of  the  war,  the  need 
for  an  increased  output  disappeared,  and  stocks  of  tin 
were  far  in  excess  of  the  world's  requirements.  There 
was  considerable  feeling  among  the  mining  community 
when  this  second  crisis  in  four  and  one-half  years  came 
upon  them.  The  first  crisis  could  not  have  been  fore- 
seen, but  it  should  have  been  realized  that  there  must  be 
an  end  of  the  war,  though  the  exact  date  could  not  be 
foretold. 

The  average  price  of  tin  in  1918  was  $150.62  per 
pikul  of  Straits  refined  tin.  The  highest  price  was 
$182.50  on  Aug.  3,  and  the  lowest  $117.50  on  Jan.  4.  The 
average  price  in  1917  was  $108.74.  The  Imperial 
Government  assumed  control  over  tin  and  appointed 
buying  agents  in  August,  when  the  price  was  about  at 
its  highest,  and  rapidly  reduced  the  price  until  it 
reached  $118  per  pikul.  The  Imperial  Government 
ceased  to  buy  in  December.  The  local  government 
decided  to  buy  at  $118,  and  this  price  was  maintained 
till  after  the  Chinese  New  Year  (Feb.  1)  when  the 
government  buying  price  was  reduced  to  $116,  and 
eventually  to  $100,  at  which  price  it  now  remains. 

The  reduction  in  the  output  of  tin  need  not  be 
regarded  with  any  great  alarm  as  far  as  the  Federated 
Malay  States  are  concerned.  There  is  every  indication 
that  tin  mining  in  this  country  will  continue  to  prosper 
and  that  the  application  of  more  modern  methods  of 
extracting  the  ore  will  result  in  the  profitable  working 
of  great  areas  of  land  which  under  antiquated  and 
wasteful  methods  could  not  be  worked  at  a  profit  even 
when  the  price  of  the  metal  was  comparatively  high. 
The  Senior  Warden  of  Mines  estimates  that  about  68 
per  cent  of  the  tin  produced  in  the  Federated  Malay 
States  is  produced  in  Chinese-owned  or  Chinese-man- 
aged mines. 

The  quantity  of  gold  exported  in  1918  was  18,309  oz., 
of  the  value  of  $608,124.  The  Raub  mines,  in  Pahang, 
produced  16,900  oz.,  on  which  royalty  was  remitted. 
The  amount  of  wolfram  exported  was  4,097  pikuls,  a 
decrease  of  2,981  pikuls,  and  of  scheelite  1,874  pikuls, 
or  3,838  pikuls  less  than  in  1917.    No  duty  was  imposed. 


and  free  prospecting  licenses  continued  to  be  granted. 
Tungsten  ores  to  the  quantity  of  7,728  pikuls  were  sent 
to  the  Federated  Malay  States  for  treatment  and  re- 
exported. 

The  output  of  the  Malayan  collieries  in  1918  was 
168,740  tons,  as  compared  with  155,279  in  1917.  Opera- 
tions were  hindered  by  the  difficulty  in  procuring  plant 
and  there  was  also  a  shortage  of  labor.  The  labor  force 
engaged  in  mining  was  144,621,  an  increase  of  21,281. 
The  area  leased  for  mining  at  the  end  of  the  year  was 
238,511  acres,  an  increase  of  2,465.  There  were  at  one 
time  complaints  of  a  shortage  of  labor  for  mining,  but 
towai'd  the  end  of  the  year  the  drop  in  the  price  and  the 
closing  of  the  markets  for  tin  resulted  in  closing  down 
some  of  the  mines  and  the  discharge  of  many 
laborers.  These  should  not  have  found  much  difficulty 
in  obtaining  employment  elsewhere.  There  was  no 
reason  why  any  laborer  who  desired  work  should  remain 
unemployed. 

The  accompanying  table  records  the  activities  in 
mining  of  the  respective  states: 

OUTPUT  OF  MINING  STATES  IN  FEDERATED  MALAY  ST.\TE3 


State 


Output,    Pikuls, 
1917         1918 
Tin  


Output,    Pikuls,  Labor 

1918  Employed 

—Wolfram  Scheelite—  1918 

386,126  33,415  2,165  76,621  (fc) 

160,505  3,700  1,874  50,009  (e) 

16,246  435(c)       5,824 

10,149 


Perak  (0 ; .  .  .     414,000 

.Selangor  (/) 184,135 

Negri  SembiJan  (e) .      17,439 

Pahang  (d) 6,244  (n)  1,960  (a) 

52,492(6)  48,719(6)       

(a)  Smelted  tin.  (6)  Tin  ore.  (c)  Wolfram  and  Scheelite  combined,  (d)  Raub 
Australian  Gold  Mining  Co.,  Ltd.,  produced  16,989  oz.  gold.  Labor  force  em- 
ployed, 920.  Some  alluvial  gold  mining  was  done  at  Tanjong  Besar  and  Tui,  but 
output  undetermined.  Bentong  Tin  (no  liability)  Co.,  operated  throughout 
year,  dredging  ground  in  vicinity  of  Perting  River.  (c)Gold  won  wae  only  38  oi., 
in  1918.  (f)  Percentage  of  tin  won  in  mines  under  Chinese  control  93.94  per  cent. 
ig)  Laborers  to  the  number  of  37,590  were  employed  in  open-cast;  3,809  in  under- 
ground: 8,327  hydraulic  and  underground;  and  283  bucket  dredging,  {h)  Labor- 
ers to  the  number  of  53,600  were  employed  in  open-cast  and  surface  workings; 
3,712,  underground;  19,216,  hydraulic  and  lampan;  2,093,  bucket  dredge. 
(0  Tin  won  by  mines  under  Chinese  management  was  64  per  cent  of  total.  In 
Bantang  Padang  district,  1,236  oz.  gold  was  won. 


Ore  Feed  Distributor 
By  Frederick  W.  Foote 

Written  exclusively  for  Engineering  and  Mining  Journal 

When  a  trommel  screen  is  set  at  right  angles  to  a  set 
of  rolls,  taking  as  its  feed  the  oversize  from  the  trommel, 
it  is  difficult  to  distribute  the  fed  over  the  entire  width 
of  the  tire.  This  has  been  accomplished  at  the  mill  of 
the  Smuggler  Leasing  Co.,  Aspen,  Col.,  by  adding  a 
strip  of   iron   to   the   lower   end   of   the   trommel.      Its 


APPARATUS  FOR  REGULATING  ORE  FEED  TO  ROLLS 

height  is  equal  to  the  width  of  the  tire,  divided  by  the 
at  the  edge,  the  distributor  should  be  "bowed  in."  If 
the  tires  of  the  rolls  are  worn  more  in  the  middle  than 
at  the  edgC:  the  distributor  should  be  "bowed  in."  If 
the  tires  are  worn  ore  on  the  edge,  the  distributor 
should  be  "bowed  out." 
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Mining  Engineers  of  Note 

Albert  R.  Ledoux 


DR.  LEDOUX  was  recently  asked  by  a  member  of 
Engineering  and  Mining  Journal  staff  what  he 
considered  the  most  important  thing  which  he 
had  accomplished  for  the  mineral  industry  of  the  world, 
and  he  replied  that  in  his  opinion  it  was  in  persuading 
European  buyers  of  ores, 
mattes,  and  blister  cop- 
per to  settle  in  full  upon 
American  assays  and 
make  payment  for  pur- 
chases f.o.b.  New  York 
without  the  delay  and 
uncertainty  which  had 
theretofore  existed  in 
settlement  upon  Euro- 
pean sampling  and  assay. 
In  relating  the  circum- 
stances leading  up  to  the 
accomplishment  and  tell- 
ing of  other  experiences 
which  he  has  had  in  con- 
nection with  his  labora- 
tory during  its  forty 
years'  existence  in  New 
York  City,  Dr.  Ledoux 
gave  an  insight  into  the 
scope  of  his  service  to 
the  industry,  which  is 
equaled  by  few  engi- 
neers of  today.  Mem- 
bers of  the  engineering 
professions,  particularly 
mining  engineers,  have 
long  known  Dr.  Ledoux 
through  his  activities  in 
technical  fields,  but  more 
particularly  because  of 
his  standing  in  the 
American  Institute  of 
Mining  and  Metallurgi- 
cal Engineers,  of  which 
he  has  been  for  many 
years  a  member  and  director,  once  president,  and  of 
which  he  is  now  a  vice-president  and  the  chairman  of 
the  executive  committee. 

Albert  R.  Ledoux  was  born  in  Kentucky  in  1852.  He 
entered  the  Columbia  School  of  Mines  in  1870,  and  at 
the  end  of  the  third  year  went  to  Berlin,  there  studying 
chemistry,  mineralogy,  and  geology.  Later  he  attended 
the  University  of  Goettingen,  where  he  received  the 
degrees  of  master  of  arts  and  doctor  of  philosophy.  In 
1876  he  became  assistant  chemist  in  the  laboratory  of 
William  M.  Habirshaw,  succeeding  the  late  J.  B.  F. 
Herreshof.  In  1877  the  State  of  North  Carolina  created 
an  agricultural  experiment  station,  and  Dr.  Ledoux 
became  its  first  director. 

In  April,  1880,  Dr.  Ledoux  opened  a  laboratory  and 
office  in  New  York,  in  partnership  with  the  late  Pro- 
fessor P.  de  P.  Ricketts,  under  the  name  of  A.  R. 
Ledoux  &  Co.  Later  the  name  was  changed  to  Ledoux 
&  Ricketts,  and  when,  after  five  years'  association,  the 
partnership   was   dissolved    Dr.    Ledoux   continued   the 


business  under  the  firm  name  of  Ledoux  &  Co.,  the 
"company"  being  his  brother,  Augustus  D.  Ledoux. 
Later,  Ledoux  &  Co.  was  incorporated  and  the  shares 
were  distributed  among  the  important  technical  men 
and  office  heads.    Dr.  Ledoux  was  frequently  called  upon 

for  mine  examinations 
covering  sections  o  f 
British  Columbia,  Colo- 
rado, Montana,  and  Mex- 
ico. He  was  frequently 
in  court  as  expert  in 
patent  and  other  cases. 
Among  the  positions  of 
importance  which  he  has 
filled  was  that  of  advisor 
to  the  Great  Northern 
Ry.  when  the  late  James 
J.  Hill  was  beginning 
the  extension  of  this 
railway  from  Montana 
to  the  Pacific  Coast. 
With  a  view  of  report- 
ing on  possible  mineral 
resources  of  the  various 
districts,  Dr.  Ledoux 
made  a  study  in  the  late 
80's  of  the  Kootenai 
Lake  section,  the  Sweet 
Grass  Hills  of  Montana 
and  other  regions,  and 
continued  his  relations 
with  Mr.  Hill  up  to  the 
time  of  the  latter's 
death.  He  was  president 
of  the  Great  Northern 
Mining  and  Development 
Co.,  which  bought  and 
operated  a  successful 
gold  mine  in  Fergus 
County,  Mont.  Another 
important  position  held 
by  Dr.  Ledoux  was  that 
of  receiver  of  the  Harney  Peak  Tin  Mining,  Milling 
&  Manufacturing  Co.  The  Engineering  and  Mining 
Journal  of  July  7,  1894,  contains  a  review  of  Dr. 
Ledoux's  activities  in  connection  with  tin  investigations 
in  South  Dakota  and  the  King's  Mountain  region  in 
North  Carolina.  He  was  also  one  of  the  first  technical 
experts  employed  by  the  commission  which  was  charged 
by  the  State  of  New  York  with  burying  the  electrical 
wires  of  this  city,  and  the  first  "electrical  subway"  was 
constructed  under  Dr.  Ledoux's  supervision. 

Dr.  Ledoux  is  one  of  the  consulting  engineers  of  the 
Bureau  of  Mines  and  was  selected  by  the  Bureau,  at 
the  request  of  the  State  Department,  to  conduct  for  the 
latter  a  somewhat  delicate  and  interesting  diplomatic 
negotiation  in  Great  Britain  and  in  France  to  check- 
mate a  certain  German  scheme  which  was  discovered  by 
our  State  Department,  all  of  which  he  accomplished 
successfully,  just  prior  to  the  beginning  of  the  World 
War.  The  story  of  this  achievement  is  of  great  interest, 
but  it  cannot  at  this  time  be  made  public. 
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By  The'^Way 


The  Truth  at  Last 

An  editorial  writer  in  the  Mining  Magazine  says  that 
he  "sent  an  article  on  oil  flotation  to  the  Engineering 
and  Mining  Journal  in  1899,  but  the  late  Richard  P. 
Rothwell  returned  it  with  the  comment :  'Heavy  miner- 
als don't  float ;  do  not  write  articles  for  the  Engineering 
ayid  Mining  Journal  after  a  champagne  lunch.' "  How 
could  we  be  expected  to  know  anything  about  flotation 
when,  according  to  Minerals  Separation's  counsel  in  the 
suit  now  being  heard  in  this  city:  "The  flotation 
process  was  not  known  in  1903.  .  .  .  Flotation  was 
only  discovered  in  the  laboratories  of  Minerals  Separa- 
tion in  London  ...  by  Mr.  Sulman  and  Mr. 
Pickard  and  Mr.  Ballot,  and  Mr.  A.  H.  Higgins  was  the 
principal  operator  who  carried  on  the  experiments." 

Early  Gold  Seekers 

"The  way  in  which  the  Indians  get  the  plentiful 
supply  of  gold  is  the  following,"  said  Herodotus:  "East- 
ward of  India  lies  a  tract  which  is  entirely  sand.  .  .  . 
Here,  in  this  desert,  there  live  amid  the  sand,  great 
ants,  in  size  somewhat  less  than  dogs,  but  bigger  than 
foxes.  These  ants  make  their  dwellings  underground, 
and  like  the  Greek  ants,  which  they  very  much  resemble 
in  shape,  throw  up  sandheaps  as  they  burrow.  Now  the 
sand  which  they  throw  up  is  full  of  gold.  The  Indians, 
when  they  go  into  the  desert  to  collect  this  sand,  take 
three  camels  and  harness  them  together,  a  female  in  the 
middle  and  a  male  on  either  side,  in  a  leading-rein.  The 
rider  sits  on  the  female.  The  camel  has  in  its  hind  legs 
four  thigh  bones  and  four  knee  joints. 

"When  the  Indians  have  thus  equipped  themselves, 
they  set  off  in  quest  of  the  gold,  calculating  the  time  so 
that  they  m.ay  be  engaged  in  seizing  it  during  the  most 
sultry  part  of  the  day,  when  the  ants  hide  themselves 
to  escape  the  heat.  When  they  reach  the  place  where 
the  gold  is,  they  fill  their  bags  with  the  sand,  and  ride 
away  at  their  best  speed.  The  ants,  however,  scenting 
them,  rush  forth  in  pursuit.  Now,  these  animals  are, 
they  declare,  so  swift,  that  there  is  nothing  in  the  woi'ld 
like  them;  if  it  were  not,  therefore,  that  the  Indians  get 
a  start  while  the  ants  are  mustering,  not  a  single  gold- 
gatherer  could  escape.  During  the  flight  the  male 
camels,  which  are  not  so  fleet  as  the  females,  grow  tired 
and  begin  to  drag;  but  the  females  recollect  the  young 
which  they  have  left  behind,  and  never  give  way  or 
flag.  Such,  according  to  the  Persians,  is  the  manner 
in  which  the  Indians  get  the  greater  part  of  their  gold ; 
some  is  dug  out  of  the  earth,  but  of  this  the  supply  is 
more  scanty." 

Dash  Pots  and  the  Law  of  Mechanics 

"Tha  h'other  day,  m'son,  I  wuz  tellin'  e'  'ow  Jan 
Trevarrow  set  about  to  build  one  o'  these  ere 
brick  stacks.  Well,  'ere's  sumlhin'  more  as  'appened  to 
Jan.  Jan,  thee  mus'  naw,  wuz  one  o'  these  'ere  'andy 
chaps — w'y,  dam-me,  'e  nawed  w'ich  way  turn  a  nut  or 
bolt  w'en  'e  wanted  to  take  un  off,  'ow  to  put  they 
.  packin'  in  one  o'  Fred  Prescott's  pumps  so  ?he'd  keep 
from  squirtin'  h'all  over  tha  pump  room,  an'  'ow  to 
drive  rivets  in  a  kibble  so  tha  bail  would'nt  come  h'off. 
So  thee  sees,  m'son,  this  'ere  Jan  wuz  pretty  'andy.    So 


one  time  w'en  minin'  wuz  a  bit  slack  tha  boss  gives 
Jan  a  job  'elpin  to  drive  rivets  on  tha  top  o'  tha  big 
h'iron  stack  they  wuz  putten  h'up  longside  tha  boiler 
'ouse.  Stack  wuz  baout  thirty  h'inches  h'across,  an'  a 
'undred  an'  twenty  feet  'igh — an',  mind  you,  m'son, 
Jan  wuz  baout  as  large  through  as  this  'ere  stack 
h'inside.  So  Jan,  'e  wuz  h'inside  'oldin'  tha  rivets  in 
tha  'oles  while  tha  chap  h'outside  was  poundin'  un  with 
a  'ammer.  Jus'  as  they  'ad  reached  tha  las'  sheet  on 
tha  top,  w'y,  dam-me,  tha  bloody  board  that  Jan  wuz 
standin'  h'on  breaks,  an'  daown  'e  gaws.  'E  wuz  wearin' 
one  'o  these  'ere  jumpers,  an'  do'st  thee  naw,  m'son, 
tha  bloody  jumper  rolls  h'up  h'under  'is  h'arms  jus'  like 
tha  packin'  thee  puts  h'in  a  pump.  So  w'en  Jan  slides 
daown,  'e  fits  so  tight  in  tha  stack  that  'e  compressed 
tha  h'air  jus'  like  a  piston  in  one  o'  these  'ere  com- 
pressors. Finally  tha  pressure  got  so  much  'e  could  go 
no  further,  there  bein'  no  valve  or  'ole  at  tha  bottom. 
So,  dam-me,  tha  pressure  bobs  'im  h'up  again.  Jan 
figgered  sure  'e'd  be  pushed  h'out  o'  tha  top  like  a  shot 
from  a  gun,  but,  dam-me,  w'ot  do'e  naw  baout  tha  prin- 
ciples o'  mechanics?  So  'e  didn't  go  h'up  as  far  as  'e 
gaws  down,  on  account  o'  friction  an'  tha  fac'  that  'e 
didn't  'ave  any  pole-grease.  Any'ow  'is  jumper  unrolls 
an'  turns  tha  h'other  way  abaout,  lettin'  h'out  some  o' 
tha  h'air — an'  daown  gaws  Jan  again.  So  there  'e  wuz, 
a  see-sawin'  h'up  an'  daown  like  an  h'ol  Cornish  pump 
bob.  W'en  finally  'e  'it  tha  bottom  level,  tha  h'air 
blaws  h'out  tha  clean  h'out  door  jus  like  a  bloddy  train 

nullin'  h'into  tha  station — sh sh —  jus'  like  that. 

tha  noise  frightful,  an'  'eard  for  miles.  Jan  wuz  never 
'urt  a  particle,  but,  min'  you,  m'son,  'is  missus  gave  'im 
'ell  w'en  'e  got  'ome.  for  'is  clothes  wuz  torn  sumthin' 
terrible." 

Question ! 

The  secretary  of  the  Douglas,  Ariz.,  Chamber  of  Com- 
merce and  Mines  has  a  query  thus  far  unanswered.  It  is 
from  an  Indiana  man,  who  writes:  "My  brother  took 
out  some  copper  mining  stock  in  some  corporation  in 
Douglas  about  seventeen  years  ago.  He  has  died  in 
Phoenix  and  his  papers  were  stolen  from  his  trunk.  Can 
you  give  me  any  corporation  who  knows  anything 
about  it?" 

They  All  Looked  Alike 

The  consulting  metallurgical  engineer,  being  called 
upon  to  submit  a  report  on  the  possibilities  of  creating 
new  markets  for  one  of  the  unusual  metals,  spent  two 
weeks  at  the  libraries  in  a  nerve-racking  research  of 
Wenige  Schmelzputikte  von  Legirungen  mit  Blei  und 
anderen  Metallen  bei  den  Thermoelektromotorischen- 
iriderstdndcn  bestimmt,  and  similar  dope.  After  analyz- 
ing and  culling  the  heterogenous  mess,  he  shuffled  his 
notes  and  dictated  what  he  conceived  to  be  a  master- 
piece; then  heaved  a  sigh  and  went  to  the  ball  game. 
Next  morning  he  called  in  the  stenographer  and  pro- 
ceeded to  explode,  "Miss  Blank,  what  in  thunder  do  you 
mean  by  leaving  out  that  sentence  in  the  fifth  para- 
graph? Can  you  not  see  that  without  it  the  balance 
of  the  matter  does  not  make  sense?  It  does  not  make 
sense  at  all."  This  seemed  to  be  the  last  straw;  and 
after  a  hysterical  sob  the  patient  creature  gave  notice. 
"It  looked  all  right,  as  far  as  I  could  see.  I'm  going 
back  to  ordinary  commercial  work.  I've  worked  here  a 
month  and  tried  to  give  satisfaction.  To  be  perfectly 
frank  with  you,  Mr.  Babel,  I  never  could  see  a  bit  of 
sense  in  any  of  your  old  reports." 


May  22,  1920 


Engineering    and    Mining    Journal 


1169 


Consultation 


Determination  of  Gold 

"I  am  especially  desirous  of  securing  the  details  of  a 
method  for  the  determination  of  gold  in  a  free  gold  ore  or 
in  alluvial  material  without  resorting  to  the  use  of  the 
ordinary  fire-assaying  outfit.  Will  you  discuss  this  in  your 
consultation  column?" 

No  method  is  available  which  has  the  accuracy  of  the 
fire-assaying  method.  Consequently,  the  process  which 
is  described  should  be  considered  approximate  only. 
Probably  the  simplest  method  is  to  pan  a  weighed 
amount  of  finely  divided  ore,  100  to  500  gm.,  or,  in  the 
case  of  alluvial  material,  a  one-cubic-ft.  box  struck  full. 
This  can  be  done  in  a  miner's  gold  pan,  a  batea,  or  any 
other  simple  device  with  which  the  user  is  familiar.  It 
is  desirable  in  the  case  of  most  ores  to  repan  the  tail- 
ings at  least  once,  and  several  times  if  higher  accuracy 
is  wanted.  A  second  panning  of  the  alluvial  material 
will  serve  to  guard  against  panning  losses.  The  con- 
centrates obtained  are  transferred  to  a  porcelain  dish 
or  its  equivalent,  and  a  small  globule  of  mercury  is  added 
to  the  concentrates.  Concentrates  and  mercury  are 
thoroughly  stirred  until  the  gold  has  been  amalgamated, 
which  fact  can  usually  be  determined  by  observation. 
The  addition  of  hot  water  will  accelerate  the  amalgama- 
tion. Where  the  gold  particles  do  not  appear  to  amal- 
gamate readily,  a  little  sodium  hydrate  may  be  added 
with  advantage.  After  amalgamation^  the  mercury 
globule  is  freed  from  the  remaining  material  by  pouring 
from  the  first  dish  into  a  second  and  repeating  this 
operation  until  the  mercury  is  clean.  The  residue  is 
examined  with  a  magnifying  glass  for  particles  of  gold 
that  have  escaped  amalgamation,  and  these  are  removed 
and  added  to  the  mercury,  or  additional  mercury  is 
added  to  pick  up  the  remaining  particles  of  gold.  All 
the  mercury  is  placed  in  a  30  or  40  cc.  porcelain  crucible 
.and  dilute  nitric  acid  added  to  dissolve  the  mercury. 
This  is  hastened  by  heating  and  the  renewal  of  the  acid 
when  it  no  longer  reacts.  The  crucible  is  finally  heated 
to  boiling,  and,  when  the  mercury  is  completely  dis- 
solved, the  solution  is  poured  off  and  the  gold  washed 
three  times  in  distilled  or  very  pure  water.  The  crucible 
is  carefully  dried  and  the  gold  transferred  to  a  balance 
and  weighed.  It  should  be  examined  for  particles  of 
foreign  matter  and  then  carefully  alloyed  with  silver 
by  means  of  a  blow  pipe,  reparted  in  nitric  acid,  and 
reweighed.  The  last  weight  is  exact  if  the  balance  is 
sufficiently  delicate.  The  value  in  ounces  and  dollars 
per  ton  or  other  unit  can  be  readily  calculated.  Some 
prospectors  prefer  to  distill  off  the  mercury,  but  this  is 
not  easily  done,  and  there  is  likely  to  be  a  loss  of  the 
gold  due  to  spurring  or  to  the  gold  adhering  to  the 
vessel  in  which  the  retorting  is  done. 

The  weak  point  in  the  method  given  is  the  preliminary 
panning,  which  may  recover  a  varying  amount  of  gold, 
depending  upon  the  skill  of  the  operator  and  the  thor- 
oughness of  his  work.  In  the  case  of  some  ores, 
especially  those  in  which  the  gold  is  finely  divided,  the 
recovery,  even  with  a  very  skillful  use  of  the  pan,  may 
not  be  high.  We  do  not  recommend  the  exclusive  use 
of  the  method,  but  consider  that  it  should  be  checked  up 
by  comparison  with  the  fire  assay. 


Arbitrage 

"In  your  comment  on  zinc,  in  your  Metal  Market  Report, 
you  use  the  word  'arbitrage'  business.  Having  made  it  a 
rule  to  try  to  understand  what  I  am  reading,  not  being 
familiar  with  the  word  'arbitrage,'  and  not  being  able  to 
find  it  in  dictionaries  to  which  I  have  access,  I  would  ask 
that  you  kindly  enlighten  me  and  give  me  your  authority 
for  using  it." 

The  definition  of  "arbitrage"  given  in  Webster's 
Dictionary  states  that  it  is  "a  traffic  in  stocks,  com- 
modities, or  bills  of  exchange  whose  profit  arises  from 
the  difference  in  value  of  the  same  commodity  in  differ- 
ent markets  at  the  same  time."  This  is  essentially  the 
sense  in  which  the  word  arbitrage  was  used  in  our  zinc 
comment.  The  word  is  applied  principally  to  dealings  in 
foreign  exchange.  Owing  to  modern  inventions  such  as 
the  cable  and  telegram,  which  have  annihilated  the 
isolation  that  comes  with  distance,  a  contact  has  been 
established  between  markets  that  did  not  exist  a  century 
or  a  generation  ago.  It  has  become  possible,  as  Conant 
has  pointed  out,  to  conduct  operations  in  exchange,  and 
especially  in  indirect  exchange,  upon  vei-y  small  margins 
of  profit.  Such  transactions  are  made  by  bankers  with- 
out reference  to  the  movement  of  commercial  bills,  as 
comparisons  of  the  rates  of  discount  in  different  mar- 
kets and  the  price  of  bills  will  often  serve  to  indicate 
that  a  small  profit  can  be  made  by  simply  buying  or 
selling.  Operations  of  this  nature  are  termed  "arbitrage 
of  exchange."  A  similar  method  of  operation  can  be 
followed  in  dealing  with  commodities,  by  taking  advan- 
tage of  their  different  prices  in  various  foreign  markets. 


Iron  Ore  Producing  States 

"What  is  the  relative  importance  of  the  iron  ore  producing 
states  in  the  United  States?" 

In  a  review  of  "Iron  Ore,  Pig  Iron  and  Steel  in  1918," 
Ernest  F.  Burchard  presents  a  table,  showing  both  the 
quantity  and  kind  of  iron  ore  mined  during  1918,  in  the 
iron-mining  states,  of  which  there  are  twenty-six.  From 
this  we  have  taken  the  following  table : 


Gross  Tons 
in  1918 

Minnesota 41,953,969 

Michigan 16,899,341 

Alabama 5,754,624 

Wisconsin 1,089,351 

New  York 906,179 

Wyoming 447,884 

New  Jersey 423,525 

Pennsylvania 522,600 

Virginia 414,048 

Tennessee 408,954 


Gross  Ton 


in  19 

Georgia 264, 

New  Mexico 268, 

North  Carolina 108, 

Missouri 72, 

Nevada 20, 

Connecticut 12, 

California ; . . . .  3, 

Massachusetts 8, 

Maryland 8, 

Colorado 7 


18 
602 

,666 
332 
708 

i;30J 
130 

;i07 
450 
081 
850 


Asphalt  and  Solid  Hydrocarbons 

"Where  may  I  obtain  information  of  the  production,  uses 
and  markets  for  asphalt,  bituminous  products,  and  hydro- 
carbons of  like  nature?" 

A  concise  review  of  the  asphalt  industry  will  be  found 
in  Vol.  27,  of  "The  Mineral  Industry,"  but  the  best 
account  is  by  C.  C.  Osbon,  in  his  report  on  "Asphalt  and 
Allied  Substances"  in  1918,  "Mineral  Resources  of  the 
United  States,"  1918,  Part  II,  pp.  447-494.  This  bul- 
letin discusses  production,  conditions  in  different  states, 
imports,  exports,  consumption,  stocks,  occurrences,  and 
properties  and  uses. 
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The  Petroleum  Industry 


The  Colombian  Petroleum  La^A^ 

Regulations  iConceming  Development   and    Providing  Royalties  To  Be  Paid  —  Foreign  Com- 
panies Required  To  Have  Local  Representatives — Development  or  Production  Tax 
Of  8-6-4  Per  Cent,  Determined  by  Distance  From  Sea  Coast 

By  J.  W.  Thompson 

Written  exclusively  for  Engineering  and  Mining  Journal 


THE  new  petroleum  law  of  Colombia  is  not  only  in- 
tended to  encourage  local  investors,  but  to  attract 
foreign  capitalists   for  oil  development.     It  pro- 
vides that  all  public  lands,  or  what  are  termed  unclaimed 
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lands,  are  open  to  free  prospecting  for  the  purpose  of  dis- 
covering deposits  of  natural  oil,  natural  gas,  bitumen, 
and  asphalt  which  it  is  intended  to  export.  A  propec- 
tor  must  obtain  from  the  government  a  license,  which 
binds  him  to  deliver  to  the  government  topographic  plans 
of  the  lands  prospected,  together  with  reports  of  their 
prospective   yielding   capacity.     This    license   does    not 


vest  the  licensee  with  any  preferential  right  for  con- 
tracting or  leasing,  and  may  be  withdrawn  by  the 
government  at  any  time. 

If  a  discovery  is  made  by  a  licensee  of  any  of  the 
deposits  named,  and  he  desires  to  exploit  the  same, 
he  must  present  a  memorial  or  application  to  the  Min- 
istrj'  of  Public  Works.  Where  there  is  more  than  one 
application  for  the  same  deposit,  the  preference  is  given 
to  the  original  discoverer;  otherwise  to  the  applicant 
who  can  give  the  best  security  and  offer  the  best  guar- 
antee of  solvency  and  respectability.  If  any  person 
is  in  possession  of  the  surface  of  the  land,  the  prefer- 
ence will  be  given  to  him,  other  conditions  being  equal. 
After  notice  and  approval  of  the  application,  a  contract 
or  lease  will  be  awarded  to  the  successful  applicant. 

Grants  and  Taxes 

The  lease  must  be  approved  by  the  president  of  the 
republic,  subject  to  the  recommendation  of  the  Board 
of  Finance  and  Council  of  Ministers.  Only  one  contract 
or  lease  can  be  made  with  one  person  or  corporation 
in  any  one  department  or  district  covering  more  than 
three  zones  of  5,000  hectares  each.  In  addition  to  the 
development  tax,  the  law  requires  that  there  be  paid 
an  annual  rate  of  10c.  per  hectare  in  the  first  year; 
20c.  in  the  second  year;  50c.  in  the  third,  and  $1  each 
year  thereafter  until  the  expiration  of  the  lease.  After 
twenty  years  from  the  taking  effect  of  the  law.  a  land 
owner  who  fails  to  develop  any  known  bodies  of  the 
deposits  within  his  lands  shall  be  required  to  pay  an 
annual  tax  of  5  pesos  per  hectare  on  such  land.  A  bed 
of  deposits  is  considered  to  be  under  development  when 
the  machinery  and  equipment  for  extracting  the  deposit 
have  been  installed  and  the  work  of  extracting  the 
mineral  is  an  accomplished  fact.  Oil  fields  shall  be 
developed  in  accordance  with  their  capacity,  and  the 
government  may  supervise  the  efficiency  of  the  enter- 
prise and  may  fix  a  minimum  output.  All  the  opera- 
tions are  subject  to  governmental  regulations  for  the 
health  and  safety  and  lives  of  the  men  employed  and 
to  due  surveillance  of  the  operation  of  wells,  tanks, 
storehouses,  pipe  lines,  and  refineries. 

All  operations  of  the  deposits  named  and  the  con- 
struction of  oil  pipe  lines  are  expressly  declared  to  be 
public  utilities.  The  lessee  is  granted  the  right  to 
create  easements  for  pipe  lines,  including  land  neces- 
sary for  pumping  plants  and  other  appurtenances  for 
the  proper  operation  of  the  pipes  and  for  building 
wharves,  loading  stations,  submarine,  and  subfluvial 
pipes. 
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The  government  reserves  the  right  to  collect  the  tax 
in  kind  or  coin.  If  in  kind,  the  percentage  must  be 
delivered  at  the  tanks  or  warehouses  of  the  lessee  at 
the  port  of  embarkation.  If  in  coin,  the  percentage 
will  be  fixed  by  taking  as  the  basis  the  average  of  the 
prices  paid  in  the  New  York  market  during  the  previous 
quarter.  The  government  may  fix  the  intervals  at 
which  payments  shall  be  made.  AH  books,  accounts, 
papers  and  vouchers  are  subject  to  inspection  by  the 
agents  of  the  government,  and  the  bookkeeping  must  be 
done  within  the  republic  and  in  the  Spanish  language. 
The  deposits  extracted,  the  machinery  and  equipment 
used,  and  the  means  of  transportation  and  pipe  lines  are 
all  exempt  from  local  taxes. 

Abstract  of  Colombian  Petroleum  Law 
The  Republic  of  Colombia  on  Dec.  30.  1919,  enacted 
a  new  petroleum  law.  The  act  is  limited  in  its  applica- 
tion to  hydrocarbons,  including  mineral  oil,  natural  gas, 
bitumen,  wax  and  fossilized  resin,  and  to  asphalt 
intended  for  export.  For  convenience  in  the  adminis- 
tration of  the  law  and  for  imposing  a  development  tax, 
the  republic  is  divided  into  three  zones: 

All  deposits  located  200  kilometers  or  less  from  the 
sea  coast  are  subject  to  a  minimum  tax  of  10  per  cent 
on  the  gross  product. 

All  deposits  located  over  200,  and  not  to  exceed  400, 
kilometers  from  the  sea  coast  are  subject  to  a  mini- 
mum development  tax  of  8  per  cent  on  the  gross 
product. 

All  deposits  located  more  than  400  kilometers  from 
the  sea  coast,  a  minimum  development  tax  of  6  per 
cent  on  the  gross  product. 

All  agreements  or  leases  for  mining  must  provide 
that  the  tax  imposed  shall  be  increased  "in  the  propor- 
tion of  one  unit  for  every  ten  years  of  development." 

Under  all  contracts  of  lease  for  such  deposits  in  lands 
of  the  nation,  the  lessee  must  pay  annually,  in  addition 
to  the  development  tax,  the  following:  10c.  per  hectare 
in  the  first  year;  20c.  in  the  second,  50c.  in  the  third, 
and  $1  annually  thereafter. 

After  twenty  years  from  the  taking  effect  of  the 
act,  if,  upon  investigation  by  the  nation,  any  land  is 
found  to  contain  deposits  of  hydrocarbons  in  merchant- 
able quality  and  quantity,  the  land  owner  will  be  re- 
quired to  pay  an  annual  tax  of  5  pesos  per  hectare  on 
the  land  containing  such  deposits,  unless  the  ovraer  shall 
undertake  the  development  of  the  deposits. 

Aliens  who  have  any  interest  in  the  exploitation  of 
these  hydrocarbons  shall  declare  their  willingness  to 
abide  by  the  provisions  of  the  law  of  1888,  and  all 
amendments  thereto  "relative  to  alienship  and  naturali- 
zation." 

The  right  to  develop  the  deposits  named  is  by  lease 
to  any  natural  or  artificial  person  competent  to  assume 
obligations.  Any  lessee  may  assign  his  right,  subject 
to  the  approval  of  the  government. 

The  operation  of  such  deposits  and  the  construction 
of  oil  pipes  are  declared  to  be  public  utilities.  The  right 
is  given  to  create  easements  for  oil  pipes,  including 
land  for  pumping  plants,  to  build  wharves,  loading  sta- 
tions, and  submarine  and  subfluvial  pipes,  with  the 
necessary  appurtenances. 

The  tariffs  of  the  oil  pipe  concerns  will  be  subject  to 
the  approval  and  revision  of  the  government. 

All  unclaimed  or  untitled  government  lands  are  open 
to  free  prospecting  for  the  deposits  named,  but  a  license 
from  the  government  is  necessary,  and  the  applicant 
must  bind  himself  to  deliver  to  the  government  the  topo- 


graphic plans  of  the  lands  prospected  and  reports  as  to 
their  yielding  capacity. 

The  prospecting  license  may  be  withdrawn  at  any 
time,  and  it  does  not  vest  the  licensee  with  any  prefer- 
ential right  for  contracting. 

Owners  of  lands  ceded  since  Oct.  28,  1873,  must  be 
notified  by  ?.ny  stranger  who  has  a  prospecting  license 
of  his  intention  to  pi-ospect  the  land,  and  such  owner 
is  entitled  to  indemnity  from  the  proposed  prospector 
for  any  damage  done.  The  damages,  in  the  absence  of 
an  agreement,  are  to  be  fixed  by  arbitrators. 

Application  for  a  development  lease  must  be  by  oflicial 
petition  to  the  Minister  of  Public  Works  and  presented 
to  the  Department  of  Public  Works,  or  before  the  politi- 
cal or  judicial  authority  of  his  place  of  residence. 

Applications  will  be  considered  in  the  order  of  presen- 
tation and  recorded  as  of  the  day,  hour,  and  place  of 
presentation. 

The  application  must  contain: 

1.  Municipal  district  and  place  or  spot  where  the  de- 

posits are  found. 

2.  The  zone  to  be  defined  by  stated  bounds,  containing 

not  more  than  5,000  nor  less  than  1,000  hectares, 
together  with  a  plan  of  the  zone  and  beds. 

3.  Names  and  nationality  of  all  persons  for  whom  the 

lease  is  sought,  the  time  when  they  intend  to  act, 
and  the  action  each  purposes  to  take.  All  parties 
in  interest  must  sign  the  application. 

4.  If  the  lease  is  for  a  corporation,  its  legal  represen- 

tatives must  be  named,  with  residence  and  address 
of  each. 

5.  Petitioners  not  Colombians  must  fulfill  the  require- 

ments of  Article  6. 

6.  The  application  must  state  that  the  applicant  abides 

by  all  the  provisions  of  the  law,  to  government 
supervision,  payment  of  taxes,  rate  of  lease  and 
causes  of  forfeiture. 

7.  The    amount    of    the    rate    of    rent — lease    canon — 

agreed  upon  must  be  stated,  and  other  circum- 
stances showing  advantages  to  the  nation. 

In  case  of  a  single  applicant  a  lease  may  be  granted, 
if  to  the  interests  of  the  nation.  If  there  are  several 
applicants  for  the  same  tract  or  deposits,  preference 
will  be  given  to  the  discoverer  of  the  deposits;  otherwise 
to  the  one  giving  the  best  assurance  of  his,  or  its,  abil- 
ity to  meet  all  obligations  as  lessee  and  giving  the  best 
guarantee  of  solvency,  responsibility,  and  integrity. 

The  owner  of  the  soil  of  lands  ceded  since  Oct.  28, 
1873,  and  before  the  law  No.  30  of  1903,  will  be  given 
the  preference,  all  other  conditions  being  equal,  for  a 
period  of  two  years,  from  the  date  of  the  present  law. 

Proof  that  all  taxes  have  been  paid  must  be  adduced. 

Existing  rights  are  not  affected  by  this  law. 

Notice  of  an  application  must  be  published  in  the 
Diario  Oficial.  The  notice  must  give  the  location  of  the 
tract,  number  of  hectares,  rate  of  lease,  and  other 
important  particulars.  No  action  is  to  be  taken  until 
ninety  days  from  the  date  of  the  original  publication. 

Proof  of  all  important  facts  must  be  made. 

The  Board  of  Finance  and  the  Council  of  Ministers 
jointly  contract  with  the  applicant. 

If  the  successful  applicant  does  not  close  the  contract 
within  three  months,  other  proposals  may  be  considered, 
taken  in  the  order  of  their  presentation. 

The  contract  or  lease  must  state: 

1.  The  demarcation  of  the  zone,  and  a  statement  of  the 

azimuth  of  the  lines  forming  the  constitutive  rec- 
tangle of  the  zone. 

2.  The  full  names  of  all  parties,  their  status  and  resi- 

dences. If  a  corporation,  its  name  and  legal  repre- 
sentatives  and   their   residences. 
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3.  A  declaration  of  acceptance  of  Law  145  of  1888,  rel- 
ative to  alienship  and  naturalization  and  amend- 
ments thereto,  and  a  statement  as  to  subjecting 
themselves  to  the  jurisdiction  of  the  republic. 

-1.  The  inhibition  from  transferring  or  subletting  the 
contract  to  foreign  governments  or  foreigners  or 
admitting  them  to  partnership  therein,  under  pen- 
alty of  forfeiture  ipso  facto,  and  promising  no 
transfer  Vifithout  the   government's   approval. 

3.  An  agreement  to  submit  to  the  government's  super- 
vision, both  technical  and  economic. 

6.  That  the  lease  is  for  a  term  of  twenty  years  that 

may  be  extended  for  ten  years  more  at  the  govern- 
ment's discretion,  and  governed  by  the  laws  then 
in  force. 

7.  An   agreement  that   on   expiration   of  the   lease,   or 

forfeiture,  the  state  shall  acquire  possession,  free 
of  charge,  of  all  machinery  and  plants  that  come 
within  the  boundaries  of  the  concession  and  that 
may  be  taken  without  recourse  to  proceedings  of 
any  kind. 

8.  The   declarations   required   by   the   Fiscal   Code   and 

Law  53  of  1909,  relative  to  sureties  and  penal 
clauses.  The  amount  of  the  securities  shall  not 
be  less  than  20,000  pesos. 

9.  The  causes   of  forfeiture  given   in   this  law  and   in 

the  Fiscal  Code. 

10.  The  validity  of  the  lease  is  subject  to  the  approval 

by  the  president  of  the  republic,  subject  to  the 
recommendation  of  the  Board  of  Finance  and  the 
Council  of  Ministers,  and  the  revision  of  the 
Council  of  State,  as  provided  by  Article  37  of  the 
Fiscal  Code. 

No  contract  or  lease  can  be  made  in  one  department 
or  district  by  one  person  or  corporation  covering  more 
than  three  zones  of  5,000  hectares  each. 

A  bed  of  deposits  is  in  operation  or  under  develop- 
ment when  the  machinery  and  equipment  for  extracting 
the  deposit  have  been  installed  and  the  work  of  extract- 
ing the  mineral  is  an  accomplished  fact. 

Deposits  of  petroleum  oil  fields  shall  be  developed  in 
accordance  with  their  capacity.  The  government  shall 
supervise  the  efficiency  of  the  enterprise  and  may  fi.x  a 
minimum  output. 

All  such  work  is  subject  to  the  regulations  prescribed 
by  the  government  to  guarantee  safety,  the  health  and 
lives  of  the  men  employed,  and  to  due  surveillance  of 
the  operations  of  wells,  tanks,  storehouses,  oil  pipe  lines, 
loading  and  unloading  stations,  and  refineries. 

All  lessees  and  operators  must  submit  to  the  govern- 
ment all  technical  and  financial  data  that  may  be  re- 
quested relating  to  the  enterprise,  and  admit  to  the 
works  the  students  of  official  schools  who  may  come  for 
the  purpose  of  practical  study  of  the  industry. 

Beds  of  deposits,  other  than  those  named  in  Article  3, 
cannot  be  developed  without  notice  to  the  respective 
department  at  least  sixty  days  before  beginning  work, 
and  after  work  commences,  plans  must  be  submitted 
during  the  following  year  to  the  department  showing 
compliance  with  Paragraph  8  of  Article  23.  A  report 
must  accompany  this  plan  showing  the  condition  of  the 
plant,  the  work  undertaken,  wells  or  drifts  sunk,  their 
depth,  nature,  and  quality  of  the  substances  extracted, 
diagram  of  the  geological  strata  developed,  and  all  other 
matters  of  importance.  Failure  to  give  the  notice  re- 
quired may  be  punished  by  a  duplication  of  the  tax  for 
a  period  of  not  less  than  one  year.  The  government 
may  fix  penalties  for  other  violations. 

Forfeiture  of  a  lease  may  be  declared  by  the  govern- 
ment without  a  hearing  for  any  of  the  following 
reasons : 


1.  If  a  lease  is  transferred  to  a  foreign  government,  or 

if  any  such  government  is  admitted  as  a  partner 
in  development  work. 

2.  If  the  right  of  government  supervision  is  ignored  or 

evaded. 

3.  If  the  rentals  and  taxes  are  not  paid  within  the  time 

fixed  in  the  law. 

4.  If,  after  the  lapse  of  five  years  from  the  date  of  the 

grant,  the  deposits  have  not  been  continually  de- 
veloped, or  if  thereafter  they  are  suspended  for  a 
whole  year,  except  under  unavoidable  circum- 
stances. 

The  lessee  or  his  representative  must  be  personally 
notified  of  the  declaration  of  forfeiture.  The  decision 
declaring  a  forfeiture  must  be  published  in  the  Diario 
Oflcial  and  in  the  official  organ  of  the  respective  depart- 
ment. 

The  government  may  collect  the  tax  in  kind  or  coin. 
If  in  kind,  the  percentage  must  be  delivered  at  the  tanks 
or  warehouses  of  the  lessee  at  the  port  of  embarkation. 
If  in  coin,  the  percentage  will  be  fixed  by  taking  as  a 
basis  the  average  of  the  prices  paid  in  the  New  York 
market  during  the  previous  quarter.  Payments  shall 
be  made  at  the  intervals  fixed  by  the  government. 

The  government  reserves  the  right  by  its  agents  to 
inspect  all  books,  accounts,  papers,  and  vouchers.  The 
bookkeeping  must  be  done  in  the  republic  and  in  the 
Spanish  language. 

Of  the  tax  paid,  30  per  cent  is  paid  to  the  county  and 
5  per  cent  to  the  municipality  in  which  the  deposits  are 
located;  the  remainder  to  the  state. 

The  deposits,  the  machinery  and  equipment  used,  the 
transportation,  and  pipe  lines  are  exempt  from  all  local 
taxes. 

The  hydrocarbons  extracted  are  not  subject  to  county 
or  municip.ll  taxes. 


Oil  and  Gas  Possibilities  Near 
Waterloo,  111. 

RECENT  work  by  members  of  the  Illinois  State 
.Geological  Survey  in  the  neighborhood  of  Waterloo, 
Monroe  County,  has  brought  to  light  the  presence  of 
geologic  conditions  in  that  area  which  are  favorable  to 
the  accumulation  of  oil  and  gas.  The  following  state- 
ment on  the  geology  of  this  region  has  been  prepared 
in  accordance  with  the  policy  of  the  sur\'ey  to  make 
public  all  data  as  rapidly  as  they  become  available,  for 
the  purpose  of  assisting  those  interested  in  the  develop- 
ment of  the  area. 

Detailed  studies  of  the  surface  geology  show  that  the 
rocks  in  this  vicinity  have  been  thrown  into  a  series  of 
low  folds  trending  somewhat  west  of  north  and  east  of 
south.  Perhaps  the  most  fully  developed  of  these  folds 
is  an  anticline  extending  from  near  Columbia  to  a  little 
south  of  Waterloo. 

On  account  of  these  structural  features  of  the  Water- 
loo fold,  it  is  recommended  that  drilling  tests  be  re- 
stricted for  the  present  to  a  belt  lying  along  and  just 
east  of  the  axis.  By  this  restriction  the  survey  does 
not  mean  to  imply  that  oil  is  certainly  present  within 
this  zone  or  that  oil  may  not  be  found  outside  it.  In 
the  present  state  of  knowledge,  however,  this  belt  ap- 
pears the  most  favorable  for  careful  testing. 

The  Kimmswick-Plattin,  which  is  the  equivalent  of 
the  so-called  "Trenton"  of  Clark  County,  is  the  only 
horizon   in  this  viciniti'  as  yet  proven  to  contain   oil. 
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Great  Britain's^Grip  on"'Reserve  Oil  Supplies  of 

The  World* 


By  Sir  E.  Mackay  Edgar 


IF  I  were  asked  to  name  the  most  interesting  recent 
event  I  should  pick  out  the  telegram  from  New  York 
which  appeared  in  last  Monday's  papers.  It  was 
telegram  of  awakening  and  alarm.  It  showed  that 
America  is  beginning  to  realize  that  her  supremacy  in 
oil  is  passing  away,  and  that  the  future  of  this  most 
vital  of  industries  lies  with  Britain.  While  America 
has  been  exhausting  her  supplies  at  prodigal  speed,  we 
have  been  getting  a  firmer  and  ever  firmer  grip  on  the 
world's  reserves  of  oil.  In  a  very  little  while  America 
will  have  to  come  to  us  for  the  petroleum  she  needs. 

That  is  the  discovery  which  is  agitating  Washington. 
It  is  not  a  new  discovery.  The  oil  men  of  the  United 
States  have  been  aware  of  the  situation  for  a  good  deal 
more  than  a  year.  But  Congress  and  the  country  have 
slumbered.  The  average  man,  vaguely  aware  that 
America  was  a  huge  oil  tank,  and  never  being  troubled 
with  any  scarcity  of  motor  spirit,  has  taken  it  for 
granted  that  oil  was  as  inexhaustible  a  product  as 
apples.  The  figures  of  consumption  and  production,  the 
tokens  of  a  diminishing  domestic  supply,  have  never 
worried  him.  Unhappily  for  him,  happily  for  us,  his 
eyes  have  been  opened  too  late. 

In  sixty  years  America  has  run  through  a  legacy  of 
petroleum  that,  properly  conserved,  should  have  lasted 
her  for  at  least  a  century  and  a  half.  The  Americans 
have  misused  their  oil  just  as  they  have  misused  every 
other  form  of  natural  wealth.  More  oil  has  probably 
run  to  waste  in  the  United  States  than  has  ever  reached 
the  refineries. 

It  has  been  very  carefully  estimated  that  there  is 
only  enough  available  oil  in  the  American  soil  to  last 
her  people  for  another  twenty-two  years.  The  effects 
of  half  a  century  of  reckless  mishandling  are  now  be- 
coming undisguisibly  visible.  Just  when  Americans 
have  become  accustomed  to  using  twenty  times  as  much 
oil  per  head  as  is  used  in  Great  Britain;  just  when  in- 
vention has  indefinitely  expanded  the  need  for  oil  in 
industrj';  just  when  it  has  grown  to  be  as  common 
and  as  true  as  saying  that  "Oil  Is  King,"  as  it  was 
twenty  years  ago  that  steel  was  king,  the  United  States 
finds  a  time  approaching  when,  instead  of  ruling  the 
oil  markets  of  the  world,  she  will  have  to  compete  for 
her  share  of  the  crude  product. 

The  great  leaders  of  the  American  oil  industry,  men 
like  Henry  L.  Doherty,  the  president  of  the  Cities  Serv- 
ice Co.,  and  Mr.  Bedford,  of  the  Standard  Oil  Co.,  have 
foresight  as  well  as  enterprise.  They  have  faced  the 
facts  that  consumption  is  outrunning  supply,  and  that 
an  intensified  demand  will  soon  be  met  by  a  dwindling 
American  output.  They  understand  the  situation  per- 
fectly. During  the  last  few  years  they  have  been 
diligently  scouring  the  world  for  new  oil  fields.  But 
what  have  they  found?  They  have  found  that  the 
control  of  all  the  most  promising  properties  is  in  British 
hands.  In  Mexico  alone  they  have  acquired  a  strong 
position,  but  even  there  we  hold  the  winning  cards. 
It  shows  the  magnitude  of  the  crisis  that  is  coming 
that  Pennsylvania  oil,  now  selling  at  $5.75  the  bbl.,  is 
expected  to  reach  $10  before  the  year  is  out ;  that  motor 


♦Excerpt  from  an  article  in  Financial  America,  reprinted  from 
original  article  appearing  in  the  London  Times. 


spirit  in  the  eastern  cities  must  soon  be  fetching  40c. 
per  gal.;  that  America  before  1921  will  find  herself 
100,000,000  gal.  short  of  petrol;  and  that  unless  the 
leading  oil  concerns  in  the  country  can  raise  $200,000,- 
000  within  the  current  year  production  will  have  de- 
creased 10  per  cent,  while  consumption,  assuming  that 
the  present  rate  is  maintained,  will  have  increased  20 
per  cent.  What  controls  the  oil  position  inside  of  Amer- 
ica is  transport  and  finance.  The  exhaustion  of  the  old 
fields  means  scrapping  the  plant  laid  down  to  connect 
with  them ;  and  transport  charges  are  so  heavy  that  it 
is  cheaper  to  put  down  the  new  plant,  even  at  the  sky- 
high  prices  today,  than  to  move  the  old  pipe  lines  and 
refineries  to  freshly  opened,  fields.  The  great  American 
oil  fields  of  the  pi-esent  lie  in  the  West,  but  the  con- 
suming centers  are  still  mainly  in  the  East. 

Apart  from  Mexico  it  is  almost  a  case  of  Britain  first 
and  the  rest  of  the  world  nowhere.  I  should  say  that 
two-thirds  of  the  improved  fields  of  Central  and  South 
America  are  in  British  hands.  In  Guatemala,  Hon- 
duras, Nicaragua,  Costa  Rica,  Panama,  Colombia,  Vene- 
zuela and  Ecuador  a  decisive  majority  of  the  petroleum 
concessions  are  held  by  British  subjects  and  will  be 
developed  by  British  capital.  The  Alves  group,  whose 
holdings  encircle  practically  two-thirds  of  the  Carib- 
bean Sea,  is  a  wholly  British  group,  working  under 
arrangements  which  insure  that  the  perpetual  control 
of  its  undertakings  shall  remain  in  British  hands.  No 
American  citizen  and  no  American  group  has  acquired, 
or  ever  could  acquire,  any  such  position  in  Central 
America  as  that  which  his  enterprise  and  personality 
have  secured  for  Mr.  Alves. 

Or  take  again  that  greatest  of  oil  organizations,  the 
Shell  group,  to  the  formation  and  direction  of  which 
Sir  Marcus  Samuel  has  contributed  his  unique  genius. 
Ably  financed  and  superbly  managed,  the  Shell  group 
ovims  exclusive  or  controlling  interests  in  every  impor- 
tant oil  field  in  the  world — in  the  United  States,  Russia, 
Mexico,  the  Dutch  East  Indies,  Rumania,  Egypt,  Vene- 
zuela, Trinidad,  India  (where,  in  conjunction  with  the 
Burmah  Oil  Co.,  it  dominates  the  local  position),  Ceylon, 
the  Malay  States,  North  and  South  China,  Siam,  the 
Straits  Settlements,  and  the  Philippines. 

What  it  comes  to,  therefore,  is  that  with  the  excep- 
tion of  Mexico,  and,  to  a  lesser  extent,  of  Central 
America,  the  outer  world  is  securely  barricaded  against 
an  American  invasion  in  force. 

We  shall  have  to  wait  a  few  years  yet  before  the  full 
advantage  of  the  situation  begins  to  be  reaped.  To  the 
tune  of  many  million  pounds  a  year  America  before 
long  will  have  to  purchase  from  British  companies  and 
to  pay  for  in  dollar  currency  a  progressively-increasing 
proportion  of  the  oil  she  cannot  do  without  and  is  no 
longer  able  to  furnish  from  her  own  stores.  We  are 
dealing  with  big  figures.  I  estimate  that  if  their 
present  curve  of  consumption,  especially  of  high-grade 
products,  is  maintained,  the  Americans  in  ten  years' 
time  will  be  under  the  necessity  of  importing  500,000,000 
bbl.  of  oil  a  year.  At  $2  per  bbl. — a  low  figure — that 
means  an  annual  payment  of  $1,000,000,000  per  annum, 
most  if  not  all  of  which  will  find  its  way  into  British 
pockets. 
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News  From  the  Oil  Fields 


Shell  Company  Denies  Possibility 
of  American  Control 

Sir    Samuel    Marcus    Declares    Present 

Management    Will    Never    Permit 

U.  S.  to  Acquire  Major  Interest 

Recent  rumors  to  the  effect  that 
negotiations  were  in  progress  between 
the  British  Government  and  the  Shell 
Transport  &  Trading  Co.,  with  a  view 
to  some  form  of  government  control 
o\'er  this  company,  due  to  fears  that 
American  interests  would  acquire  con- 
trol, have  been  officially  denied.  In 
this  connection  the  following  excerpts 
from  a  speech  by  Sir  Marcus  Samuel, 
chairman  of  the  Shell  Transport  & 
Trading  Co.,  published  in  the  Petro- 
leum Times,  are  of  significance: 

"The  British  Government  had  thrown 
its  lot  with  one  single  company,  and  as 
a  consequence  had  almost  necessarily 
antagonized  those  outside.  The  Shell 
group,  as  at  present  constituted,  was 
not  under  British  control  but  under 
Dutch  control.  The  controlling  inter- 
ests were  Dutch,  because  95  per  cent 
of  the  profits  were  derived  from  the 
Dutch  Indies.  Nevertheless,  control 
might  still  be  availed  of  by  the  British 
Government,  if  only  it  had  taken  the 
opportunity  to  acquire  it." 

Sir  Samuel  said  that  it  had  been 
hoped  it  might  not  be  too  late  for  the 
government  to  appreciate  the  true 
position  which  governed  petrol  sup- 
plies for  the  country's  needs,  for  if 
Mexican  and  the  Far  Eastern  supplies 
were  to  be  lost  to  the  country,  it  would 
be  most  unfortunate,  for  the  possibility 
which  had  been  suggested  would  im- 
mediately be  realized,  and  there  would 
be  a  cessation  of  motor  transport  in 
that  country.  He  stated  that  the  com- 
pany would  never  sell  out  to  the  United 
States  as  long  as  his  brother  and  him- 
self held  the  control  of  the  company, 
and  he  had  personally  instituted  that 
principle  to  prevent  the  company  fall- 
ing under  American  control. 

The  Petroleum  Times,  in  commenting 
on  the  speech,  states  that  the  British 
government  has  recognized  the  impor- 
tance which  attaches  to  the  question  of 
oil  and  its  supply  for  the  ever-growing 
needs  of  the  nation. 


An  amendment  adopted  to  that  por- 
tion of  the  Naval  Appropriation  Bill 
authorizing  the  Secretary  of  the  Navy 
to  develop  petroleum  reserves  inserts 
the  following  language:  "Subject  to 
the  control  and  use  by  the  United 
States  for  naval  purposes  and  on  which 
there  are  no  pending  claims  or  appli- 
cations for  permits  or  leases  under  the 
Mineral  Leasing  Act,  or  pending  appli- 
cation for  United  States  patent  under 
any  law."  The  amendment  w.is 
adopted  without  opposition. 


Cities  Service  Co. 

For  March,  1920,  there  was  a  gain 
of  $245,704  in  gross  earnings  of  the 
Cities  Service  Co.  over  March,  1919,  and 
the  net  income  for  the  month  showed 
an  increase  of  $258,955,  with  balance 
available  for  reserves,  dividends  on 
common  stock  and  surplus  for  March, 
1920,  of  $1,590,577,  compared  with  $1,- 
372,373  for  March,  1919,  an  increase  of 
$218,204.  With  the  opening  of  spring, 
activities  are  being  resumed  in  proved 
territory  controlled  by  the  company, 
development  work  having  beer^  cur- 
tailed materially  during  the  winter 
months  owing  to  severe  weather  and  al- 
most impassable  roads.  In  Oklahoma, 
a  new  well  in  wildcat  territory,  produc- 
ing about  1,000  bbl.  daily,  has  been 
brought  in  near  Duncan,  in  Stevens 
County,  and  in  active  campaign  is  be- 
ing prosecuted  on  the  leases  controlled 
in  this  district,  nine  strings  of  tools 
being   now   under  way. 

The  demand  for  crude  oil  continues 
largely  in  excess  of  the  supplies  avail- 
able, although  the  posted  price  of  Mid- 
continent  crude  oil  remains  at  $3.50 
per  bbl.  In  Mexico,  the  price  of  heavy 
Panuco  crude  oil  has  advanced  mate- 
rially. A  few  months  ago  this  oil  was 
selling  as  low  as  30c.  per  bbl.  at 
Tampico;  now  50  to  55c.  per  bbl.  is 
paid.  After  many  unavoidable  delays, 
due  to  the  restriction  on  drilling  put 
in  effect  by  the  Mexican  Government, 
operations  have  at  last  been  started  on 
Lot  114,  Chimapi,  in  the  light-oil  field 
of  Mexico.  The  well  location  is  sur- 
rounded by  large  producers,  the  latest 
one  to  be  brought  in  being  a  well  of 
the  Texas  Co.,  on  a  fraction  of  Lot  114, 
this  well  being  rated  at  50,000  bbl.  a 
day,  and  a  large  producer  is  antici- 
pated in  the  well  just  started. 

In  the  seven  months  ended  Jan.  31, 
1920,  the  United  States  imported  35,- 
390,503  bbl.  of  crude  and  refined  oils 
and  exported  37,009,284  bbl.,  there  be- 
ing an  excess  of  exports  over  imports 
of  only  1,618,781  bbl.  In  the  seven 
months  ended  Jan.  31,  1918,  there  was 
an  excess  of  exports  over  imports  of 
17,976,241  bbl.,  the  figures  thus  showing 
a  decrease  of  over  90  per  cent  in  the 
excess  of  exports  over  imports  in  two 
years,  and  at  present  our  ability  to  ex- 
port oil  appears  to  be  based  mainly  on 
the  amount  of  oil  we  can  import  from 
Mexico. 

According  to  H.  D.  Frueauff,  of 
Henry  L.  Doherty  &  Co.,  who  has  just 
returned  from  Europe,  the  European 
demand  for  petroleum  products  prom- 
ises greatly  to  increase,  and  as  produc- 
tion from  Rumanian  and  Russian 
sources  is  hampered  by  poor  transpor- 
tation conditions,  much  of  this  increased 
demand  will  be  handled  by  American 
producers. 


Midwest  Refining  Co.  Maintains 

Welfare  Department 
Annual   Report  for   1919  Shows  Excel- 
lent Position  of  Company — New 
Refinery  Under  Construction 

The  net  earnings  for  the  year  1919 
of  the  Midwest  Refining  co.,  which  is 
conducting  operations  in  the  Wyoming 
field,  were  $20,095,809,  according  to 
the  annual  report  which  was  sent  out 
to  the  stockholders  April  30.  This  as 
compared  to  $16,051,944  in  1918.  An 
outstanding  feature  of  the  report  is 
the  exceptionally  strong  position  of  the 
company,  which  has  quick  assets,  over 
current  liabilities,  of  over  $23,000,000. 
Dividends  paid  during  the  year 
amounted  to  $3,387,911.50. 

According  to  President  Blackmer's 
report,  the  company  has  now  a  refin- 
ing capacity  of  approximately  50,000 
bbl.  of  crude  oil  daily.  During  the  year 
the  company  has  completed  a  lubricat- 
ing oil  and  wax  plant,  and  now  ranks 
as  one  of  the  leading  lubricating-oil 
and  wax  producers  of  the  country. 

An  additional  refinery  is  now  under 
construction  at  Laramie,  Wyo.,  which 
will  have  an  initial  capacity  of  5,000 
bbl.  daily.  This  plant  will  take  the 
oil  from  the  recently  developed  Rock 
River  field  and  also  from  Lost  Soldier, 
Ferris  Mountain,  and  other  southern 
Wyoming  fields. 

During  the  year  the  company  estab- 
lished an  industrial  relation  depart- 
ment. Under  the  plan,  arrangements 
have  been  pi-ovided  for  sick  benefits 
for  employees,  and  an  industrial  board 
composed  of  representatives  of  the  em- 
ployees and  of  the  company  has  been 
created  to  provide  for  improved  work- 
ing conditions  and  settling  general  dis- 
putes. There  has  also  been  organized 
a  Midwest  Home  Association  for  the 
purpose  of  financing  employees  who 
wish  to  buy  their  own  homes. 


Standard  Specifications  for 
Lubricants 

The  Committee  on  Standardization  of 
Petroleum  Specifications  has  just  is- 
sued Bulletin  4,  covering  specifications 
for  lubricants,  both  liquid  and  solid. 
The  methods  of  testing  lubricants  are 
given  in  considerable  detail.  They  fol- 
low in  part  those  established  by  the 
American  Society  for  Testing  Mate- 
rials. Following  this  section  are  the 
specifications  for  lubricating  oils  of 
different  types. 


Nine  German  Tankers  To  Be 
Returned  to  Oil  Company 

It  is  reported  that  the  Allied  Supreme 
Council  has  awarded  nine  German  tank 
steamers,  which  have  been  the  cause  of 
international  controversy,  to  the  Stand- 
ard Oil  Co.  of- New  Jersey. 
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Eight  Producing  Wells  in  Dover 
Township,  Ontario 

Several  Companies  Plan  Extensive  De- 
velopments  Which    Promise    Addi- 
tions to  Gas  and  Oil  Supplies 

Active  oil  development  will  be  car- 
ried on  this  season  in  the  Trenton  for- 
mation of  Dover  Township,  Kent 
County,  which  is  an  extension  into 
southwestern  Ontario  of  the  large  pro- 
ducing oil  field  in  Ohio  and  Indiana. 
The  first  in  this  field,  and  so  far  the 
chief  producer,  is  the  Union  National 
Gas  Co.,  which  has  now  seven  produc- 
ing wells.  The  Petrol  Oil  &  Gas  Co., 
which  has  about  100  acres  in  a  cen- 
tral location,  has  completed  its  first 
well,  which  has  proved  a  good  pro- 
ducer of  both  oil  and  gas,  and  expects 
to  complete  a  second  by  the  middle  of 
May.  The  Vacuum  Gas  &  Oil  Co.  has 
secured  a  lease  of  forty  acres  and  let 
a  contract  for  sinking  a  deep  well.  The 
Ajax  Oil  &  Gas  Co.  will  soon  begin 
sinking  a  deep  well  on  a  thirty-acre 
leasehold  adjoining  the  Petrol  property. 
The  Eureka  Oil  &  Gas  Co.,  controlled 
by  Toronto  and  Chicago  interests,  is 
completing  arrangements  to  drill  its 
300-acre  property  situated  just  across 
the  Thames  River  from  the  Petrol  and 
Ajax  leases.  The  Inland  Oil  &  Gas 
Co.  is  planning  to  drill  for  shallow 
oil  on  its  property  adjoining  the  Petrol 
and  also  to  put  down  a  deep  well.  An 
English  syndicate  is  drilling  for  oil 
about  three  miles  east  of  the  field  in 
the  vicinity  of  Paincourt.  These  wells, 
over  3,000  ft.  in  depth,  will  cost  about 
$25,000  each,  in  addition  to  the  cost 
of  field  equipment.  A  substantial  ad- 
dition to  the  oil  and  natural  gas  sup- 
ply of  Ontario  is  anticipated  as  the  re- 
sult of  operations  in  this  field. 


Oil  Field  Results  During  April 

There  were  2,786  wells  completed  in 
the  oil  fields  covered  by  the  monthly 
oil  report  for  April  of  the  Oil  City 
Derrick,  an  increase  of  392  over  the 
March  figures.  This  number  has  been 
exceeded  by  only  one  former  report, 
that  of  September,  1919.  Though  the 
completions  were  so  large,  the  initial 
production  obtained  showed  a  decrease 
of  15,295  bbl.,  the  total  being  271,279 
bbl.  The  loss  was  mainly  from  the 
fields  of  northern  Texas  and  north 
Louisiana,  which  failed  to  furnish  the 
many  gusher  wells  of  a  few  months 
ago.  Losses  were  also  reported  from 
all  the  Mid-Continent  divisions,  but 
those  east  of  the  Mississippi  generally 
showed  an  increase. 

Included  in  the  completions  were  569 
dry  holes  and  158  gas  wells,  an  in- 
crease of  37  and  20,  respectively.  The 
increase  in  failures  was  most  notice- 
able in  the  more  active  of  the  fields,  in- 
dicating the  search  of  the  wildcat  oper- 
ator for  new  pools.  Subtracting  the 
failures  and  gas  wells  from  the  total 
left  2,059  productive  oil  wells,  which  is 
a  new  record  for  successful  completions. 
In  March  the  number  was  1,724.  The 
average    for    the    productive    wells    in 


April  was  131  bbl.,  and  in  March  166 
bbl. 

The  main  feature  of  the  report  was 
the  large  increase  in  new  work,  there 
having  been  10,610  rigs  and  drilling 
wells  at  the  close  of  April,  an  increase 
of  436  over  the  March  figures,  making 
a  new  high  record  for  operations.  Every 
division  with  the  exception  of  Illinois 
and  Gulf  Coast  reported  an  increase  in 
new  work.  Northern  Texas  led  in  the 
total,  with  Oklahoma  second  and  Ken- 
tucky and  North  Louisiana  following 
in  the  order  named.  Compared  with 
April,  1919,  the  operations  show  an 
increase  of  3,952. 

Though  Kansas  completed  38  more 
wells  in  April  than  in  March,  the  new 
production  obtained  showed  a  loss  of 
722  bbl.  The  average  of  the  productive 
wells  in  April  was  56^  and  in  March 
70  bbl.  The  old  pools  of  Butler  County 
were  the  main  source  of  the  new  pro- 
duction. Among  the  completions  were 
47  dry  holes  and  11  gas  wells.  The 
wildcat  ventures  proved  to  be  failures, 
and  nothing  new  was  opened  during  the 
month.  A  gain  of  17  was  reported  in 
the  amount  of  new  work  in  the  state 
at   the  close   of  the   report. 

Oklahoma  also  reported  more  com- 
pletions during  April  than  in  the  pre- 
vious month,  but,  like  Kansas,  the 
initial  production  obtained  was  smaller. 
The  747  new  wells  was  an  increase  of 
38  over  March,  but  the  new  production 
of  55,845  bbl.  was  a  loss  of  3,986  bbl. 
in  the  comparative  figures.  As  there 
were  35  more  failures  reported  than  in 
March,  and  one  less  gas  well,  the  pro- 
ductive oil  wells  for  the  two  months 
show  a  difference  of  only  foui-.  A 
number  of  large  producers  were  ob- 
tained in  several  of  the  new  develop- 
ments, but  the  Osage  district  reported 
those  of  a  smaller  average.  The  fig- 
ures for  new  work  show  a  steady  in- 
crease, for  though  those  for  March  set 
a  new  high  record  in  operations  in  the 
state,  April  exceeded  it  by  110  and  for 
the  first  time  in  the  history  of  the 
division  new  operations  went  above  the 
2,000  mark,  with  a  total  of  2,118  rigs 
and  drilling  wells.  Evidently  the  de- 
velopment of  the  state  as  a  petroleum 
producer  during  this  year  will  be  an 
extensive  one. 

According  to  the  U.  S.  Geological 
Survey,  the  latest  figui-es  on  world's  oil 
supply  show  that  foreign  countries  are 
using  only  half  as  much  petroleum  as 
is  consumed  in  the  United  States,  but 
have  seven  times  as  much  oil  in  the 
ground.  These  countries  are  now  using 
about  200,000,000  bbl.  of  oil  yearly,  but 
they  have  resources  large  enough  to 
last  over  two  hundred  and  fifty  years 
at  this  rate  of  consumption.  In  strik- 
ing contrast  are  production  figures  for 
the  United  States,  which  at  the  present 
rate  of  more  than  400,000,000  bbl.  a 
year,  has  only  a  supply  sufficient  to 
last  eighteen  years. 


The  Atlantic  Gulf  Oil  Corporation  an- 
nounces the  completion  of  a  new  well 
of  75,000  bbl.  daily  production  on  its 
Mexican  holdings. 


Texas  Oil  Fields 

Wells  Recently  Completed — April  Pro- 
duction— Salt  Dome  DrUling  Con- 
tinues, but  Little  Oil  Has 
Been   Found 

Criminal  proceedings  may  be  insti- 
tuted in  Bexar  County  against  certain 
large  oil  companies  for  violation  of  the 
state  anti-trust  laws.  Information  is 
being  collected  by  the  County  Attorney 
and  the  San  Antonio  Automobile  Trades 
Association.  This  information,  it  is 
claimed,  shows  conspiracy  on  the  part 
of  the  oil  companies  to  control  and 
raise  the  price  of  gasoline.  The  infor- 
mation has  been  laid  before  the  Attor- 
ney General's  department  and  will  be 
presented  to  the  county  grand  jury  at 
the  next  session. 

In  North  I'exas,  the  General  Oil  Co., 
drilling  along  the  Red  River,  brought  in 
two  wells  dui-ing  the  week  ended  May 
2,  reported  to  be  flowing  1,000  bbl. 
daily.  This  company  now  has  four 
wells  producing  and  is  drilling  two 
more. 

Two  big  wells  completed  recently  in 
the  Texas  Gulf  Coast  country  are  the 
No.  7  Phoenix,  of  the  Gulf  Production 
Co.  at  Hull,  flowing  1,000  bbl.  from 
1,600  ft.;  and  the  No.  22  Japhet  of  the 
Humble  Oil  &  Refining  Co.  at  West 
Columbia,  which  came  in  flowing  5,000 
bbl.  of  pipe  line  oil  daily  from  a  depth 
of  3,000  ft. 

Completions  in  the  Texas  coastal 
region  during  the  month  of  April  num- 
bered 65.  Of  these,  41  were  oil  pro- 
ducers, 1  was  a  gas  producer,  and  23 
were  dry  holes.  The  total  production 
for  April  is  estimated  at  a  little  in 
excess  of  2,000,000  bbl.  The  larger 
producing  fields  are  Humble,  West 
Columbia,  Goose  Creek,  and  Hull.  For 
the  week  ended  May  1  West  Columbia 
produced  an  average  of  24,600  bbl. 
daily,  of  which  the  Humble  Oil  &  Re- 
fining Co.  made  15,000  bbl.,  the  Texas 
Co.  4,500  bbl.  and  the  Gulf  Production 
Co.,  3,500  bbl.  At  Goose  Creek  the 
average  daily  production  was  13,000 
bbl.  Both  the  Humble  Oil  &  Refining 
Co.  and  the  Gulf  Production  Co.  com- 
pleted wells  there  during  the  week.  At 
Hull,  the  average  daily  production  was 
about  7,000  bbl.,  with  the  Republic  Pro- 
duction Co.  and  the  Gulf  Production  Co. 
making  the  major  part.  Other  com- 
panies producing  were  the  Crown  Oil 
&  Refining  Co.,  Monarch  Oil  &  Refin- 
ing Co.,  Humble  Oil  &  Refining  Co., 
Sun  Oil  Co.,  and  the  Texas  Co. 

Not  all  the  Gulf  Coast  salt  domes  are 
productive.  Drilling  has  been  under 
way  at  several  of  these  salt  domes  for 
years,  vrith  little  more  than  a  bare 
shoviring  of  oil  being  obtained.  Among 
these  unproductive  salt  domes  so  drilled 
can  be  mentioned  Stratton  Ridge,  Hock- 
ley, Jefferson  Big  Hill,  Pierce  Junction 
and  High  Island.  Some  of  these  have 
been  drilled  for  twelve  or  fifteen  years, 
the  various  formations  are  there,  and 
in  most  cases  the  caprock  has  been 
pierced  and  the  salt  core  penetrated, 
but  little  or  no  oil  has  been  found.  At 
all  of  these  places  drilling  is  still  being 
done. 
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Court  Decisions  in  Mining  Cases 

By     Wellington     Gustin 


Griffin  and  Hughes  Patents 
Held  Valid 

|{ot.iry    Boring   Drills   for   Drilling   Oil 

Wells  Not  Anticipated  in  the 

Prior  Art 

The  United  States  Circuit  Court  of 
Appeals,  Fifth  Circuit,  has  held  the 
Griffin  patent,  No.  1,195,209,  and  the 
Hughes  patent.  No.  1,124,241,  valid,  not 
anticipated,  and  infringed,  thereby  af- 
firming the  decree  of  the  District  Court 
in  the  suit  brought  by  the  Hughes  Tool 
Co.  against  Clarence  E.  Reed.  The 
Griffin  patent  was  issued  on  Aug.  22, 
1916,  and  the  Hughes  patent  on  Jan.  5, 
1915.  The  plaintiflF  was  the  owner  of 
both  patents  when  it  brought  this  suit, 
charging    Reed    with    infringement. 

The   inventions   covered   by   the   pat- 
ents consisted  of  a  bit  for  drilling  wells 
which  had  a  cylindrical  head  with  two 
cutting  disks  in  the  base  of  the  head, 
the  disks  being  offset  relatively  to  the 
axis   of  rotation   of   the   head,  for  the 
purpose   of   affording   clearance   to   the 
bit.    The  claim  of  novelty  was  based  on 
the    arrangement    of    the    cutter    disks 
relatively  to  each  other  and  the  shape 
of  the  disks  themselves.     The  plaintiff 
contended    that    this    arrangement   and 
shape  of  the  disks  performed  the  two 
functions  of  shearing  off  the  material 
by  the  action  of  a  sharp  advancing  edge 
and  of  pulverizing  or  disintegrating  the 
sheared-off  material  by  the  action  of  a 
broad    crashing    face,    curved    to    bear 
across  the  entire  width  of  the  bore  hole, 
and    which    also    prevented    the    rapid 
wearing  away  of  the  edge.  That  no  such 
arrangement  with  corresponding  func- 
tions existed  in  the  prior  art  in  boring 
drills  was  contended  by  the  plaintiff. 

The  validity  of  these  two  patents 
was  assailed  by  Reed  upon  the  grounds 
that  both  had  been  anticipated  by  the 
prior  art.  Further,  Reed  alleged,  the 
infringing  device  had  also  been  patented 
by  him. 

The  Litaker  drill  was  designated  as 
the  patent  nearest  to  anticipating  the 
patents  in  suit.  But  there  was  found 
to  be  absent  in  the  Litaker  disks  any 
crushing  surfaces  such  as  are  present 
in  the  disks  of  the  Griffin  and  Hughes 
patents,  and  also  an  absence  of  any  pro- 
vision for  the  disintegration  of  the  ma- 
terial that  is  cut  away  by  the  action 
of  the  cutting  disks,  so  that  it  can  be 
removed  in  suspension  by  the  water 
used  for  flushing.  The  patents  in  suit 
have  the  feature,  peculiar  to  them,  said 
the  court,  of  rotary  revolving  disks,  so 
placed,  formed,  and  operated  as  to  make 
a  hole  with  a  cup-shaped  bottom,  which 
is  deepened  by  cutting  or  shearing  or 
scraping  material  from  the  sides  and 
grinding  it  up  in  the  bottom  so  fine  that 
it  can  be  removed  in  suspension  fi-om 
the  drill  by  a  flushing  stream  of  water. 
Certainly,  says  the  court,  in  the  art  of 


well  boring  the  patents  in  suit  were  the 
first  that  had  this  feature. 

There  was  evidence  that  the  Hughes 
and  Griffin  patents  had  not  been  com- 
mercially developed,  but  the  court  said 
the  validity  of  the  patents  was  not  af- 
fected by  non-use  of  the  patented  de- 
vices. 

Now,  the  Reed  drill  was  held  to  be 
substantially  indentical  in  structure 
and  functions  with  the  Griffin  and 
Hughes  drills.  But  the  Reed  drill  has 
an  improvement  upon  these  drills,  con- 
sisting of  the  closing  of  the  slot  at  the 
rear  edge  of  each  of  the  cutting  disks, 
thus  affording  a  restricted  passage  for 
the  flushing  water,  thereby  preventing 
a  clogging  of  the  disks.  This  was  con- 
ceded to  be  an  improvement,  but  the 
Reed  patent  was  held  to  appropriate  for 
the  base  of  this  improvement  the  in- 
ventions of  the  Griffin  and  Hughes  pat- 
ents. 

The  court  said  the  law  was  that  an 
improver  cannot  appropriate  the  inven- 
tion of  his  predecessor,  who  had  ob- 
tained a  patent,  as  a  base  for  his  im- 
provement, without  consent  of  the  pat- 
entee, and  without  infringement,  even 
though  the  improvement  has  become  the 
subject  matter  of  a  patent.  On  the 
point  the  U.  S.  Supreme  Court  has  said: 
"Two  patents  may  both  be  valid,  when 
the  second  is  an  improvement  on  the 
first,  in  which  event,  if  the  second  in- 
cludes the  first,  neither  of  the  two 
patentees  can  lawfully  use  the  inven- 
tion of  the  other  without  the  other's 
consent." 


acquired,  on  the  grounds  of  fraud,  or  to 
recoup  the  losses  alleged  to  have  been 
sustained  thereby,  and  to  enjoin  the 
foreclosure  sale.  This  injunction  was 
granted  with  relief  as  asked.  (261  F. 
34). 

In  reversing  this  decree,  the  court 
said  that  the  purchaser  of  the  oil  prop- 
erty held  under  a  lease,  having  taken 
possession  of  the  wells  and  operated 
them  for  seven  months,  being  in  default 
in  its  payments,  and  having  secured  a 
modification  of  its  contract  by  which  it 
secured  better  terms  from  the  sellers, 
and  under  which  it  continued  to  make 
payments  for  several  months,  must  be 
held  to  have  thereby  ratified  the  origi- 
nal   contract. 


Magnolia  Petroleum  Co.  Injunc- 
tion Affirmed 
"Wildcat"  Became  Tame  Tom,  and 
Bonuses  Bought  Second 
Leases 


Barnett  Oil  &  Gas  Co.  Decision 
Reversed 

Court  Holds  Right  To  Rescind  Contract 
for  Purchase  of  Oil   Properties  Was 
Waived  by  Modification  of  Contract 

The  decree  obtained  by  the  Barnett 
Oil  &  Gas  Co.  against  the  New  Mar- 
tinsville Oil  Co.  in  the  Federal  District 
Court  at  Wheeling,  W.  Va.,  has  been 
reversed  and  cause  remanded,  with  in- 
structions to  vacate  the  injunction  and 
dismiss  the  complaint,  by  the  U.  S. 
Circuit  Court  of  Appeals,  Fourth  Cir- 
cuit. The  oil  company  had  opened 
up  and  was  operating  ten  valuable  pro- 
ducing wells  in  Wetzel  County,  W.  Va. 
Its  outstanding  capital  stock  was  of  a 
par  value  of  $20,000.  After  some  nego- 
tiations, this  company  conveyed  or  as- 
signed its  Morgan  lease  and  wells  to 
the  Barnett  company  for  $308,000,  the 
latter  taking  a  deed  of  trust  on  the 
property  to  secure  an  unpaid  balance 
of  $255,400.  After  defaults  in  pay- 
ments of  this  latter  amount,  the  New 
Martinsville  company  began  proceed- 
ings to  sell  the  property  under  the  deed 
of  trust.  Thereupon  the  Barnett  com- 
pany brought  this  suit  to  rescind  the 
contracts  under  which  the  property  was 


The  injunction  asked  by  the  Magnolia 
Petroleum  Co.  against  the  Burke- 
Hoffield  Oil  Co.  and  others,  and  by  the 
Fortuna  Oil  Co.  against  Motor  G.  Cus- 
ter and  others,  has  been  upheld  in  the 
Supreme  Court  of  Oklahoma.  The  de- 
fendants are  enjoined  from  interfer- 
ing with  plaintiffs'  possession  of  land 
under  oil  and   gas  mining  leases. 

The  evidence  shows  that  in  the  Yale 
fields  of  Oklahoma  several  wells  had 
been  tested  for  oil,  but  were  not  pro- 
ductive of  oil  or  gas  in  paying  quanti- 
ties, and  the  field  was  given  up,  the 
leaseholders  on  these  lands  abandoning 
them.  Plaintiffs'  assignor  secured 
leases  on  the  promise  to  drill  a  test 
well  in  this  "wildcat"  territory  to  a 
depth  of  3,000  ft.  His  faith  was  re- 
warded. With  the  finding  of  oil,  big 
bonuses  were  offered  for  leases.  Plain- 
tiffs' lessors  were  offered  $20,000  bonus 
for  one  lease  and  $25,000  bonus  for 
another,  and  the  subsequent  option 
leases  were  therefor  executed,  forming 
the  basis  of  this  action. 

In  upholding  the  judgment  against 
these  subsequent  options  for  leases,  the 
court  -said  that  the  paramount  rule  in 
the  interpretation  of  contracts,  which 
is  to  ascertain  the  intention  of  the  par- 
ties and  give  effect  to  the  same,  if  it 
can  be  done  consistently  with  legal 
principles,  is  applicable  to  an  oil  and 
gas  lease.  And  where  a  contract  is 
ambiguous,  the  true  intention  of  the 
parties,  if  it  can  be  ascertained  there- 
from, prevails  over  verbal  inaccuracies, 
inept  expressions,  and  the  dry  words  of 
the   stipulation. 

Further,  the  court  said  that  oil  and 
gas  leases  will  be  construed  most 
strongly  against  the  lessee  who  pre- 
pared the  lease  and  to  promote  develop- 
ment. 
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Echoes  From  the  Fraternity 

Societies,  addresses,  and  reports 


Work  of  Idaho  Bureau  of  Mines 
Last  Year  Set  Forth 

Plans  for  Present   Season   Include  Co- 
operation With   Federal   Bureau 
and  Geological  Survey 

At  the  annual  meeting  of  the  board 
of  control  of  the  State  Bureau  of 
Mines  and  Geology  at  Boise,  Idaho,  on 
April  20,  the  secretary,  Francis  A. 
Thomson,  dean  of  the  Idaho  School  of 
Mines,  gave  a  comprehensive  report  of 
the  work  of  the  bureau  during  the  first 
year  of  its  existence,  together  with 
tentative  plans  for  the  present  year, 
both  of  which  were  approved.  Prac- 
tically all  the  work  last  year  was  done 
in  co-operation  with  the  U.  S.  Bureau 
of  Mines  and  the  U.  S.  Geological  Sur- 
vey. 

Important  features  of  the  work  were 
laboratory  tests  in  the  treatment  of 
lead-zinc  ores  of  the  Coeur  d'Aleno 
district  by  differential  flotation.  These 
tests  were  completed  and  were  suc- 
cessful with  certain  ores,  and  the  re- 
sults have  been  compiled  by  C.  A. 
Wright,  who  conducted  the  investiga- 
tions, and  will  soon  appear  in  a  special 
bulletin  to  be  issued  by  the  U.  S. 
Bureau  of  Mines.  Treatment  of  gold- 
silver  ores  of  Boise,  Elmore  and 
Owyhee  Counties  received  the  atten- 
tion of  three  men.  The  results  of  their 
work,  which  is  85  per  cent  complete, 
will  be  given  in  a  bulletin  which  will 
be  issued  about  August  1. 

A  preliminary  survey  of  the  clay 
resources  of  Idaho  was  made  by  Frank 
Skeels,  mining  engineer,  whose  report 
is  ready  and  will  be  issued  as  soon  as 
the  results  of  tests  can  be  inserted, 
which  will  be  about  June  1.  Flotation 
tests  were  made  on  ore  from  the 
famous  Red  Ledge,  but  were  unsatis- 
factory. Microscopic  examinations  in- 
dicate that  this  ore  is  difficult  to  treat 
except  by  smelting.  Further  tests  are 
in  progress.  Investigations  were  made 
of  western  wood  oil  for  flotation  in  co- 
operation with  the  school  of  forestry. 
These  proved  highly  satisfactory. 

The  work  of  the  state  bureau  this 
year  will  include  the  following,  to  be 
conducted  in  co-operation  with  the  Fed- 
eral Bureau  of  Mines:  Investigation 
of  the  slime  problem  at  the  Idaho-Con- 
tinental mine;  ore  treatment  of  the 
mines  on  Lake  Pend  d'Oreille;  ore 
treatment  problem  of  the  mines  of  the 
Sawtooth  district;  completion  of  the 
large  scale  clay  tests;  completion  of 
the  large  scale  mill  tests  in  the  Cceur 
d'Alene  district.  Co-operative  work 
with  the  U.  S.  Geological  Survey  will 
include  a  topographic  survey  of  the 
Seven  Devils  quadrangle.  The  geologic 
work  will  cover  a  geologic  survey  of 
the  Heath  district  and  the  completion 
of  the  Seven  Devils  survey. 


Alaska's  Needs  Presented  Before 
Payne  Committee  at  Seattle 

Alaska's  needs  in  transportation, 
mail,  and  industrial  facilities  were  pre- 
sented to  the  special  committee  meet- 
ing at  Seattle,  which  was  appointed  by 
John  Barton  Payne,  Secretary  of  the 
Interior.  Secretary  Payne  outlined  a 
basis  for  the  adoption  of  a  progressive 
policy  of  development  by  the  Govern- 
ment. The  committee  consists  of  Al- 
fred H.  Brooks,  of  the  U.  S.  Geologi- 
cal Survey,  chairman;  Otto  Praeger, 
second  assistant  postmaster  general; 
and  Harry  Y.  Saint,  a  member  of  the 
shipping  board.  Claims  and  sugges- 
tions for  the  betterment  of  conditions 
under  Federal  control  are  being  pre- 
sented by  business  men  of  the  North- 
west who  are  interested  in  the  develop- 
ment of  Alaska.  J.  L.  McPherson  and 
J.  D.  Mansfield,  of  the  Alaska  Bureau 
of  the  Seattle  Chamber  of  Commerce, 
have  been  taking  part  in  the  hearings. 

Among  the  suggestions  already  made 
are  the  following:  Provision  for  ade- 
quate water  transportation  at  the  low- 
est cost;  the  handling  of  mails  on  other 
than  freight  basis;  adequate  coast  sur- 
veys and  other  aids  to  navigation;  the 
development  along  rational  lines  of 
Alaskan  coal  fields  and  other  natural 
resources,  particularly  minerals  and 
fisheries. 

Mining  operators  from  the  north 
and  representatives  of  commercial  bod- 
ies of  Juneau,  Nome  and  Seward  are 
presenting  data  to  the  committee.  This 
material  will  be  gone  over  and  a  com- 
plete report  made  by  the  committee  to 
Secretary  Payne. 


Arranging  for  Prevention  of 
Accidents  Conference 

Bureau  of  Mines  Representatives  Now 

in  Lake  Superior  District — Annual 

Meeting  Next  Month 

Representatives  of  the  U.  S.  Bureau 
of  Mines  are  now  in  the  Lake  Superior 
district  making  arrangements  for  the 
second  annual  Lake  Superior  preven- 
tion of  accidents  conference,  which  is 
to  be  held  in  Duluth,  Minn.,  June  24 
and  25.  The  ofliicials  are  meeting  with 
every  encouragement,  owing  to  the  fact 
that  much  good  resulted  from  the  first 
conference  and  because  the  operators 
are  deeply  interested  in  first  aid  and 
rescue  work.  The  complete  program 
has  not  been  announced,  but  papers  on 
safety  work  will  be  presented  and  dis- 
cussed. There  will  probably  be  sev- 
eral exhibits.  The  committee  chair- 
men are  as  follows:  Program,  William 
Conibear,  safety  inspector,  Cleveland- 
Cliffs  Iron  Co.,  Ishpeming,  Mich.; 
hotel  and  accommodations  committee, 
S.  E.  Quayle,  safety  inspector,  the  M. 
A.  Hanna  Co.,  Virginia,  Minn. 


Western  Mining  Men  to  Meet 
at  Gold  Dinner 

Relief  for  Producers  Will  Be  Urged  at 

Event  To  Be  Held  in  San 

Francisco 

A  gold  dinner  is  to  be  given  at  the 
St.  Francis  Hotel,  San  Francisco,  Cal., 
on  May  25,  under  the  auspices  of  the 
California  State  Mining  Bureau.  Upon 
this  occasion  financiers,  bankers  and 
mining  men  will  urge  the  early  pas- 
sage of  the  McFadden  Gold  Relief  Bill, 
which  provides  for  a  bonus  of  $10  an 
ounce  to  be  paid  to  the  producer. 

Fletcher  Hamilton,  state  mineralogist, 
declares  that  the  country's  gold  reserve 
is  being  threatened  owing  to  the  fact 
that  the  trades  and  fine  arts  are  using 
more  gold  than  is  being  produced.  He 
says  the  McFadden  Gold  Relief  Bill 
will  remedy  the  situation. 

According  to  the  bankers  and  finan- 
ciers backing  the  gold  dinner,  the 
monetary  reserve  must  be  protected 
from  consumption  by  the  trades,  as 
small  reserves  mean  contraction  of 
credit,  while  large  reserves  allow  for 
expansion. 

Bulkeley  Wells,  president  of  the 
American  Mining  Congress,  who  will 
be  one  of  those  present,  sent  the  fol- 
lowing word: 

"The  McFadden  bill  offers  the  only 
practical  plan  yet  devised  to  secure  the 
necessary  relief  for  producers  of  gold 
and  to  make  it  possible  to  maintain  a 
gold  reserve  in  the  United  States  with- 
out in  any  sense  disturbing  exchange 
or  monetary  value  of  gold.  Immediate 
and  vigorous  support  of  gold  producers 
and  others  who  recognize  the  sound- 
ness of  the  measure  is  essential  to  se- 
cure its  passage." 

The  following  will  compose  "The 
Gold  Fifty  of  America"  at  the  dinner: 

Governor  Emmet  D.  Boyle  of  Nevada, 
Governor  Thomas  Riggs  of  Alaska; 
William  H.  Crocker,  Herbert  Fleish- 
acker,  Mortimer  Fleishacker,  Herbert 
Humphrey,  of  Nevada;  Frank  B. 
Anderson,  Henry  T.  Scott,  A.  P.  Gian- 
nini,  C.  F.  Stern,  state  superintendent 
of  banks;  George  Wingfield,  William  J. 
McGee,  assistant  United  States  Treas- 
urer; T.  W.  H.  Shanahan,  Superintend- 
ent of  the  Mint;  Fletcher  Hamilton, 
state  mineralogist;  F.  W.  Bradley,  W. 
J.  Loring,  Eugene  Davis,  of  Nevada; 
Clarence  Berry,  Major  Henry  G.  Cat- 
lin,  John  E.  Sexton,  B.  L.  Thane,  Joseph 
Loeb,  Wellington  Gregg,  Han-y  Coe, 
John  J.  Arnold,  J.  K.  Moffitt,  C.  K.  Mc- 
intosh, J.  H.  Skinner,  Russell  Lowry, 
W.  W.  Jones,  Frank  B.  King,  John 
Clausen,  W.  K.  Cole,  John  E.  Gallois, 
Col.  John  L.  Flynn,  deputy  collector  of 
irtemal  revenue;  E.  A.  Julian,  Arthur 
Burch,  William  G.  Devereaux,  J.  A. 
Fulton,  George  W.  Starr,  Godfrey 
Eacret  and  Errol  MacBoyle. 
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Transcontinental  Flight  Increases 
Knowledge  of  Geography 

Army  Air   Service   Officer   Describes 

United   States   Topography   as 

Seen  From  the  Air 

In  the  relatively  near  future  it  will 
be  possible  to  board  aircraft  at  New 
York  for  a  transcontinental  journey  to 
San  Francisco,  and  already  it  is  inter- 
esting to  consider  how  the  United 
States  will  look  from  the  new  traveler's 
point  of  view.  This  bird's-eye  view  ob- 
tained from  a  moderate  elevation  will 
reveal  much  of  interest  and  practical 
value  regarding  geography  and  geology 
and  in  fact  some  of  the  other  natui-al 
sciences,  and  particularly  in  this  advan- 
tageous point  of  view  of  value  in  cases 
of  continents  or  regions  similar  to 
Africa,  composed  of  arid  plains  or  con- 
tinuous dense  vegetation.  In  the  latter 
case,  owing  to  the  covering  of  shrubs, 
travelers  by  foot  or  on  horseback  see 
nothing  beyond  a  few  hundred  yards  on 
either  side  of  their  route,  and  a  useful 
survey  is  physically  impossible.  A 
view  from  above  shows  all  the  essential 
features,  and  in  addition  makes  it  pos- 
sible to  formulate  ideas  and  impressions 
as  to  the  broad  general  characteristics 
with  their  inter-relations. 

Consider  leaving  New  York  at  a 
moderate  elevation,  bound  for  San 
Francisco  in  an  air  liner  of  the  future. 
Back  towai-d  the  east  the  somewhat 
humpy  morainal  mass  of  Long  Island  is 
seen  extending  seaward,  diminishing  in 
the  distance  where  its  greenish  silvery 
strand  merges  with  the  waters  of  the 
Atlantic.  Southward  the  broad  spread 
of  glacial  outwash  plains  in  New  Jersey 
become  monotonously  flat.  The  Hudson 
River  extending  northward  as  a  silver 
ribbon  across  the  landscape  is  finally 
lost  in  the  somewhat  distant  yet  appar- 
ently chaotic  mass  of  the  Appalachian 
Mountains.  We  are  now  crossing  the 
up-turned  and  folded  Carboniferous 
rocks  which  form  the  Allegheny  Moun- 
tain system  just  west  of  the  Atlantic 
coastal  plain.  The  bluish  aspect  of 
these  orderly  summits  extends  to  the 
north  and  south  as  far  as  the  eye  can 
see,  and  ahead  to  the  west,  appears  a 
more  flat  but  rolling  country — the  Ohio 
River  Valley — covered  by  several  layers 
of  glacial  till  where  our  route  lies,  and 
underlain  by  limestone  and  shale  of  the 
Carboniferous  rgcks  which  are  domed 
as  a  result  of  the  Appalachian  uplift 
and  from  which  is  obtained  much  oil 
and  building  stone.  To  the  northward 
soon  appears  a  shimmering  silvery  spot 
which  grows  larger  and  larger  as  we 
approach  Cleveland,  our  first  stop.  The 
bright  spot  is  Lake  Erie. 

Leaving  Cleveland,  we  skirt  the 
shores  of  Lake  Erie  and  can  see  in  the 
distance  Lake  Huron  to  the  north  and 
Lake  Michigan  ahead,  the  latter  appear- 
ing in  shape  like  an  overgrovsTi  summei' 
squash.  The  peninsula  of  Michigan 
displays  its  flat  land  and  forests.  Cross- 
ing the  southern  end  of  Lake  Michigan, 
we  arrive  at  Chicago  just  as  the  lights 
begin  to  twinkle  from  the  landscape, 
showing  the  location  of  towns  and  ham- 


lets spread  out  below.  Soon  after  leav- 
ing Chicago,  if  daylight  sers'es,  one  can 
discern  the  lobate  orienting  of  the 
drumlin  hills  and  from  its  southern  tip 
can  survey  the  triangular  till-free  area 
where  the  lobes  of  the  Keewatin  and 
Laborador  ice  sheets  met  in  pushing 
their  way  southward.  We  are  now  pass- 
ing over  the  broad  and  well  watered 
Mississippi  Valley  where  an  abundant 
rainfall  is  indicated  by  the  numerous 
branching  streams  now  scudding  south- 
wai-d  over  the  limits  of  glaciation  in  the 
United  States,  as  we  approach  the  great 
Missouri  River  and  our  third  stop, 
Omaha. 

Leaving  Omaha  with  the  muddiest  of 
.American  rivers  stretching  north  and 
south,  and  the  North  Platte  River 
stretching  westward,  the  loess  and  till 
drop  behind  as  we  pass  over  the  Great 
Plains,  gradually  rising  to  the  west 
with  constantly  increasing  dryness,  fin- 
ally becoming  what  was  formerly  known 
as  the  Great  American  Desert.  Far 
away  toward  the  north  can  be  seen 
dimly  the  hog-back  dome  of  the  Black 
Hills,  in  southwestei-n  South  Dakota, 
and  westward  looms  the  snow-capped 
mass  of  the  Rocky  Mountains  with 
Longs  and  Pikes  peaks  on  either  hand 
as  we  near  Denver.  After  a  short  stop 
at  Denver,  we  rise  into  the  air  for  the 
last  stretch  of  the  journey  to  San  Fran- 
cisco. Greater  altitude  on  this  portion 
of  the  journey  is  necessary  in  order  to 
cross  the  almost  continuous  series  of 
mountains  between  Denver  and  San 
Francisco,  in  fact  the  seating  capacity 
of  our  air  liner  is  limited  from  Denver 
to  San  Francisco  in  order  to  enable  it  to 
successfully  maneuver  over  the  distance 
of  this  broken  and  disrupted  country. 

We  soon  see  below,  intrenched  among 
the  western  foothills  of  the  Rocky 
Mountains,  the  Grand  River  and  the 
Green  River,  and  to  the  north  appear 
the  Uinta  Mountains  and  to  the  south 
the  Colorado  Plateau  can  be  dimly  dis- 
cerned while  crossing  the  State  of  Utah. 
Just  before  leaving  Utah  we  enter  the 
physiographic  province  of  the  Great 
Basin,  which  lies  between  the  moun- 
tains we  have  just  passed  to  the  east 
and  the  Sierra  Nevada  Mountains  on 
the  west.  Here  there  are  many  north 
and  south  ridges  of  fault-block  moun- 
tains. On  the  east  and  west  borders  of 
the  basin  can  be  seen  the  dry  shorelines 
of  the  ancient  lakes  which  intermit- 
tently filled  this  area.  The  airplane 
climbs  still  higher  to  top  the  Sierra  Ne- 
vadas  as  we  leave  the  borders  of  Ne- 
vada. As  we  ci-oss  the  top  of  the 
Sierras,  spread  out  before  us  is  the 
Sacramento  Valley  to  the  north,  the 
San  Joaquin  Valley  to  the  south  and 
the  coastal  ranges  lifting  their  pathetic 
heads  between  the  valleys  and  the  coast 
and  far  beyond  is  the  blue  Pacific,  seem- 
ingly endless  in  extent.  Getting  over 
the  top  we  begin  to  descend  rapidly  into 
the  Sacramento  Valley  and  leave  the 
heavily  wooded  slopes  of  the  Sierras. 
We  are  over  Oakland  on  the  inner  bay, 
the  Golden  Gate  and  Mount  Tamalpais 
to  the  north  and  we  circle  for  the 
landing. 


Re-purification  of  Helium 
Practicable 

The  Army  helium  experimental  plant 
has  been  moved  from  Texas  to  Lang- 
ley  Field  at  Hampton,  Va.  It  has  been 
found  that  it  is  entirely  practicable  to 
re-purify  helium  after  it  has  been  used 
in  airships  and  has  lost  a  percentage  of 
its  lifting  power  due  to  the  entrance  of 
oxygen  and  nitrogen  through  the  fabric. 
By  a  process  of  liquefaction  these  im- 
purities can  be  removed  and  the  helium 
used  over  and  over  again.  The  same 
process  also  is  applied  to  hydrogen. 
The  new  station  at  Langley  Field  is  to 
be  utilized  for  experimental  and  de- 
velopment work  on  new  processes  for 
the  production  of  balloon  gases. 


Engineering  Foundation  Seeks 

Large   Endowment  To 

Stimulate  Research 

Based  on  the  generous  gifts  and  high 
purpose  of  Ambrose  Swasey,  Engineer- 
ing Foundation  has  since  1915  main- 
tained a  liaison  between  engineers,  as 
represented  by  the  Founder  and  other 
societies,  and  scientific  workers,  as  rep- 
resented in  National  Research  Council. 
Practical  means  for  broad  co-operation 
in  research  have  been  set  up  for  a  joint 
attack  on  problems  of  common  interest, 
and  in  the  e.xchange  of  knowledge. 

Potential  benefits  for  the  whole  na- 
tion are  very  great,  but  research 
workers  must  be  supported;  equipment, 
materials,  working  places  and  traveling 
facilities  must  be  provided.  Engineer- 
ing Foundation  seeks  to  build  up  its 
endowment  to  dimensions  worthy  of 
the  profession.  Engineers  connected 
with  industrial  and  financial  organiza- 
tions having  great  resources  can  aid  by 
convincing  proper  officials  of  corpora- 
tions that  the  continued  prosperity  of 
our  industries  depends  upon  continued 
progress  of  research. 

The  Foundation  does  not  plan  to  build 
laboratories  and  conduct  research  work 
directly,  but  rather  to  stimulate,  co- 
ordinate and  support  research  work  in 
existing  scientific  and  industrial  labor- 
atories, co-operating,  in  so  far  as  may 
prove  advantageous,  with  the  National 
Research  Council. 

Charles  F.  Rand,  71  Broadway,  New 
York,  past-president  of  United  Engi- 
neering Society  and  of  the  .\merican 
Institute  of  Mining  and  Metallurgical 
Engineers,  was  elected  chairman  of 
Engineering  Foundation  March  19,  to 
succeed  Dr.  W.  F.  M.  Goss,  resigned. 
With  the  collaboration  of  Mr.  Swasey, 
Mr.  Rand  is  actively  seeking  additions 
to  the  endowment  fund  which  will  swell 
the  total  to  at  least  a  million  dollars 
in  the  near  future.  Mr.  Swasey's  gifts 
amount  to  $300,000.  The  office  of  En- 
gineering Foundation  is  in  Engineering 
Societies  Building,  29  West  39th  St., 
New  York.  Further  information  may 
be  had  by  addressing  this  office  or  the 
chairman.  A  pamphlet  giving  an  ac- 
count of  the  Engineering  Foundation 
and  its  work  will  be  mailed  upon  re- 
quest. 
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Book  Reviews 


Manual  of  Cyanidation.  By  E.  M.  Hamil- 
ton.   5  X  7i;  pp.  227;  illus.;  flexible 
cloth.     Published  by  McGraw-Hill 
Book  Co.    Price,  $3. 
The   cyanide   process   has   been   well 
covered    in    existing    works,    but    Mr. 
Hamilton's    new   book   is   worth   while 
nevertheless.     It  is  not,  and  does  not 
pretend  to  be,  a  treatise  on  theories  and 
underlying    reactions,   but   is    of   value 
more  as  a  means  of  putting  the  prac- 
tical   mill    man    in   touch   with   current 
practice.     Much   that  is   elementary  is 
included    in    order    to    make    the    book 
complete,   and   it   should   prove   an   ex- 
cellent  manual  for  school   use. 

But  few  exceptions  can  be  taken 
to  the  statements  made  by  the  author 
and  he  has  discussed  his  subject  fairly. 
However,  we  do  not  quite  absorb  the 
reasoning  given  on  page  151,  where  an 
attempt  is  made  to  explain  continued 
high  assays  by  the  failure  to  crush 
sufficiently  fine  before  quartering.  The 
ore  is  spotted.  We  quote:  "Let  us  sup- 
pose that  a  certain  battery  sample  is 
fairly  uniform,  but  contains  one  stone 
of  'high-grade'  value;  if,  in  coning  and 
quartering  the  sample,  that  stone  hap- 
pens to  be  in  the  rejected  quarter,  the 
sample  taken  for  assay  will  be  repre- 
sentative, whereas  if  it  happens  to  fall 
in  the  quarter  saved,  the  assay  sample 
will  be  thrown  up  to  the  high  limit  of 
error  shown.  Thus,  it  is  not  so  much 
a  question  between  excess  and  defect 
(neutralizing  one  another)  as  it  is  be- 
tween excess  and  mean,  yielding  an  av- 
erage in  excess,  over  a  period."  It 
seems  to  us  that  the  error  in  not  crush- 
ing a  spotted  ore  sufficiently  fine  before 
sampling  will  show  up  in  every  indi- 
vidual sample.  A  lot  of  samples  will 
be  slightly  low  to  one  which  will  assay 
very  much  too  high.  Over  a  long  pe- 
riod the  assays  should  average  cor- 
rectly. Continued  high  assays  would 
have  to  be  explained  by  some  reason 
other  than  that  given. 

However,  that  is  a  small  matter.  The 
book  is  very  readable  to  any  one  in- 
terested in  cyanide  work.  Inexperi- 
enced men  will  find  the  chapters  on 
laboratory  experiments  and  the  cost 
sheets  and  plant  data  particularly  use- 
ful. E.  H.  R. 

Metal  Mine  Accounting,  by  C.  B.  Holmes. 
Technical  Paper  250,  U.  S.  Bureau 
of  Mines.  For  sale  by  the  Super- 
intendent of  Documents,  Washing- 
ton, D.  C,  for  10c. 

The  author  of  this  paper,  through  his 
experience  as  chief  accountant  for  the 
War-Minerals  Relief  Commission,  has 
realized  the  importance  of  a  logically 
presented  and  well-kept  set  of  mine 
accounts,  and  gives  specific  directions 
to  the  bookkeeper  of  the  ordinary  min- 
ing company,  which  should  enable  him, 
without  any  previous  knowledge  of  ac- 
counting, intelligently  to  prepare  his 
records.    But  little  theory  is  given,  the 


paper  being  written  in  a  straightfor- 
ward style,  with  many  illustrative 
forms  and  specimen  pages.  It  should 
be  of  particular  assistance  to  those 
smaller  operators  who  have  been  keep- 
ing their  accounts,  but  not  in  a  suffi- 
ciently comprehensive  fashion. 

F.  E.  W. 

Prospecting  for  Oil  and  Gas.    By  L.  S. 

Panyity.  6x9,  pp.  249.  John 
Wiley  &  Sons,  Inc.,  New  York. 
Price  $3.25. 

A  book  of  interest  to  the  oil  industry 
and  particularly  to  the  investor,  non- 
professional reader,  and  those  who  de- 
sire a  short  review  of  the  elements 
entering  into  the  discovery  and  exploi- 
tation of  deposits  of  petroleum.  It  is 
well  written,  and  although  some  of  the 
divisions  may  leave  much  to  be  desired, 
it  is  on  the  whole  informing  and  useful 
to  the  general  reader.  G.  J.  Y. 


Technical  Papers 


Differential   Flotation  in  Australia — 

A  most  interesting  twenty-two-page 
discussion  of  Australian  flotation  prac- 
tice, by  C.  C.  Freeman,  is  contained  in 
the  December,  1919,  issue  of  the  "Pro- 
ceedings" of  the  Australasian  Inst, 
of  M.  &  M.  The  author  uses  the  term 
"preferential  flotation"  when  referring 
to  methods  based  on  chemical  altera- 
tion of  the  surfaces  of  the  sulphide 
minerals,  and  "diflferential  flotation" 
for  other  methods  of  separating  sul- 
phide minerals.  Blende  and  galena  are 
present  in  the  Broken  Hill  ores,  and  the 
latter,  in  all  the  differential  methods 
used,  is  recovered  first. 

The  so-called  "intensity"  of  condi- 
tions producing  flotation  depends  on 
(1)  the  amount  of  air  introduced;  (2) 
the  degree  of  agitation;  (3)  kind  and 
amount  of  frothing  agents;  (4)  acid; 
and  (5)  temperature.  The  same  re- 
sults may  be  secured  by  various  com- 
binations of  these  conditions,  e.g.,  by 
using  very  little  reagent  and  a  lot  of 
agitation  or  vice  versa.  Pneumatic  ma- 
chines have  not  been  a  success.  The 
horizontal-box  type  of  agitation  ma- 
chine is  now  most  popular.  Cascade 
machines  are  used  to  some  extent,  but 
are  not  so  economical  of  power  as 
might  be  supposed. 

Eucalyptus  oil  (a  combined  frother 
and  collector)  and  a  few  coal-tar  prod- 
ucts are  used  as  frothing  agents.  Acid 
is  invariably  used,  except  when  the 
ore  is  very  calcitic,  and'  is  a  powerful 
intensifier.  A  high  temperature  in- 
creases the  intensity  of  action,  but,  as 
fuel  is  high,  the  pulp  is  in  general  kept 
at  atmospheric  temperature. 

Lyster  discovered  that  the  presence 
of  salts  retarded  the  flotation  of  the 
blende,  and  this  principle  has  been  ap- 
plied in  all  the  Broken  Hill  practice. 
The  blende  is  subsequently  floated  by 
increasing  the  intensity  of  the  flotation 
conditions,  i.e.,  by  applying  heat,  acid, 
oil  or  other  intensifier.  When  blende 
and  galena  float  with  almost  the  same 


facility,  the  presence  of  salts  does  not 
differentiate  the  action  sufficiently,  and 
the  Bradford  SO2  process  is  then  used. 
The  blende  is  then  floated  by  removal 
of  the  liquid  containing  the  SO2,  by 
removal  of  the  gas  by  aeration  or  heat, 
by  eliminating  the  SO2  chemically,  or 
by  intensifying  the  flotation  conditions 
by  acid  or  heat.  Salts,  in  addition  to 
the  SO2,  may  or  may  not  be  beneficial. 
Palmer,  Scale,  and  Nevitt  have  pat- 
ented a  process  which  has  displaced 
that  of  Bradford  at  one  mine.  Tar  or 
other  oils  are  boiled  in  weak  HzSOj 
in  the  presence  of  an  excess  of  pow- 
dered sulphur.  The  sulphur  so  pre- 
pared deadens  the  blende,  which  is  sub- 
sequently floated  by  heating  the  pulp  to 
120  deg.  F.  Soluble  salts  must  be 
present.  This  may  be  cheaper  and  just 
as  efficient  as  the  SO2  process. 

No  other  methods  now  find  commer- 
cial use.  Owen  and  Seale's  perman- 
ganate method  was  good  on  weathered 
slime,  but  is  now  too  expensive.  Also, 
soda  ash  with  little  or  no  oil  will  float 
galena  on  freshly  mined  ore,  and  the 
blende  can  be  subsequently  floated  by 
the  use  of  oil  and  a  salt,  such  as  CuSOj. 
This  would  be  valuable  if  H^SOj  were 
scarce. 

Differential  flotation  is  difficult  with- 
out extremely  fine  grinding,  and  it  is 
unlikely  that  jigs  and  tables  will  be 
displaced.  Large  particles  of  galena 
are  not  easily  floated,  on  account  of 
their  weight;  it  is  fortunate  that  the 
particles  of  this  mineral  tend  to  be 
smaller  than  those  of  the  blende. 

The  use  of  copper  sulphate  has  been 
found  a  great  aid  to  the  flotation  of 
blende.  Tailings  which  would  require 
60  to  70  lb.  of  acid  per  ton  to  float  the 
blende  require  only  25  lb.  after  the  ad- 
dition of  i  lb.  of  CuSO.  -I-  5H2O.  The 
Cu  is  immediately  precipitated  with 
the  blende,  so  that  the  return  circuits 
are  suitable  for  differential  flotation  of 
the  galena  if  desired.  Salts  of  other 
highly  electro-negative  metals  may  be 
used  instead  of  CuSOj.  The  use  of 
salts  of  this  type  should  not  be  con- 
fused with  the  employment  of  salts  of 
Na,  K,  Ba,  Ca,  Mg,  Mn,  Zn,  or  Fe, 
which  serve  to  deaden  the  blende  in 
Lyster's  process. 

Much  experimental  work  has  been 
conducted  on  preferential  flotation 
— altering  the  sulphide  surfaces  by 
chemical  means.  A  low-temperature 
roast  is  employed  in  the  Horwood 
process,  and  this  is  the  only  one  in 
use  at  Broken  Hill.  The  galena 
oxidizes  more  readily  than  the  blende, 
and  the  latter  floats  first  in  this 
process.  The  silver  seems  to  float  the 
first  chance  it  has,  no  matter  what 
process  is  used,  and  as  it  is  much  more 
valuable  in  a  lead  concentrate  than  with 
the  zinc,  this  is  one  big  objection  to 
this  method. 

Leaching  of  ordinary  collective  flota- 
tion concentrate  is  being  considered. 
The  lead  and  silver  are  easily  dissolved. 
The  operating  cost  would  be  higher 
than  for  preferential  flotation,  but  the 
recoveries  would  be  much  better.  Oper- 
ating on  a  concentrate,  little  gangue 
would  have  to  be  treated. — E.  H.  R. 
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MEN  You  SHOULD 
KNOW  ABOUT 


H.  Mortimer  Lamb,  secretary  of  the 
Canadian  Mining  Institute,  has  re- 
signed that  office. 

E.  L.  Young  has  been  appointed  as- 
sistant general  manager  of  Sunnyside 
Mining  &  Milling  Co.,  Eureka,  Col. 

C.  Colcock  Jones,  mining  engineer,  of 
Los  Angeles,  Cal.,  is  examining  the  Mil- 
ford  mine  in  the  Yellow  Pine  district, 
Clark  County,  Nev. 

Van.  H.  Manning,  director  of  re- 
search for  the  American  Petroleum  In- 
stitute, will  have  his  New  York  City 
office  at  19  West  44th  Street. 

F.  J.  Bailey,  assistant  to  the  Director 
of  the  Bureau  of  Mines,  has  returned 
from  an  inspection  of  middle  western 
rescue  stations  of  the  Bureau. 

W.  H.  Seaman,  of  New  York,  has 
been  appointed  resident  manager  of 
the  Matachewan  gold  mine,  at  Fort 
Matachewan,  northern  Ontario. 

E.  C.  Harder,  who  has  been  a  geol- 
ogist of  the  U.  S.  Geological  Survey  for 
a  considerable  number  of  years,  has 
begun  work  with  the  Aluminum  Co.  of 
America. 

E.  M.  Spieker  is  in  Washington,  D, 
C,  making  a  compilation  from  U.  S. 
Geological  Survey  statistics  on  foreign 
petroleum  areas  for  the  Carter  Oil 
Company. 

W.  V.  De  Camp,  a  field  engineer  for 
Consolidated  Arizona  Smelting  Co.,  has 
resigned  to  take  charge  of  underground 
mining  operations  for  United  Verde 
Copper  Co.,  Jerome,  Ariz. 

C.  L.  Colbur.  assistant  to  the  chief 
mining  engineer,  U.  S.  Bureau  of  Mines. 
has  returned  to  Washington  after  a 
visit  to  the  western  and  southern  dis- 
trict headquarters  of  the  Bureau. 

Alfred  Hulse  Brookes,  geologist  in 
charge  of  the  division  of  Alaskan  Min- 
eral Resources,  has  been  designated 
chaii-man  of  Secretary  Payne's  advisory 
committee  on  Alaskan  conditions. 

Prof.  R.  C.  Wallace  has  been  granted 
another  year's  leave  of  absence  by  the 
board  of  governors  of  Manitoba  Uni- 
versity to  enable  him  to  continue  his 
work  as  Commissioner  of  Northern 
Manitoba. 

L.  D.  Dougan,  general  superintendent 
of  the  mine  and  mill  of  the  Elko 
Prince  Mining  Co.,  in  the  Gold  Circle 
district  of  Nevada,  has  returned  to 
Midas,  Elko  County,  Nev.,  after  a  visit 
to  Denver. 

Dr.  Kendall,  U.  S.  Bureau  of  Mines, 
recently  spent  a  few  days  on  the 
Gogebic  Range  making  a  special  study 
of  the  types  of  changehouses  in  use 
there,  and  noting  general  sanitation 
provisions. 

Stanly  A.  Easton,  manager  of  the 
Bunker  Hill  &  Sullivan  Mining  &  Con- 
centrating Co.,  of  Kellogg,  Idaho,  is  one 
of  the  eight  delegates  from  Idaho  who 


will    attend    the    Republican    National 
Convention  at  Chicago  on  June  8. 

Charles  H.  Richardson,  head  of  the 
department  of  mineralogy,  Syracuse 
University,  has  been  appointed  As- 
sistant State  Geologist  for  Kentucky, 
to  serve  during  the  coming  summer, 
under  Willard  R.  Jillson,  the  State 
Geologist. 

K.  C.  Heald,  of  the  staff  of  the  U.  S. 
Geological  Survey,  represented  the  In- 
terior Department  at  the  sale  of  Osage 
oil  leases  on  May  18.  While  in  the 
southwest  he  will  visit  the  site  of  the 
reported  oil  discoveries  in  Ouachita 
County,  Ark. 

Roger  L.  Wensley,  for  the  last  four 
years  assistant  mining  engineer  to  Wil- 
liam Young  Westervelt,  resigned  on 
May  1  to  take  charge  of  the  technical 
advertising  make-up  of  the  G.  M.  Bas- 
ford  Co.,  technical  advertisers,  at  30 
Church  St.,  New  York  City. 

E.  M.  Hamilton,  of  Hamilton,  Beau- 
champ,  Woodworth,  Inc.,  419  The 
Embarcadero,  San  Francisco,  left  San 
Francisco  on  May  9  for  England,  where 
his  address  will  be  4  Pembroke  Man- 
sions, Clifton,  Bristol.  Mr.  Hamilton 
expects  to  be  absent  about  two  months. 

Joseph  Hyde  Pratt,  director  of  North 
Carolina  Geological  and  Economic  Sur- 
vey, returned  on  May  13  from  a  hos- 
pital where  he  had  been  confined  for 
the  last  eight  months,  and  is  resuming 
his  regular  and  professional  consulting 
work.    His  address  is  Chapel  Hill,  N.  C. 

John  Jost,  mining  engineer,  has  been 
making  a  careful  sampling  of  the  Miss- 
ing Link,  General  Grant,  and  Jackson 
mines  in  the  Gold  Circle  district  of 
Nevada.  These  mines  are  included  in 
the  property  of  the  Big  Chief  company, 
which  is  conti-olled  by  Clarence  and 
Frank  Berry. 

C.  E.  Siebenthal,  of  the  U.  S.  Geologi- 
cal Survey,  will  visit  zinc  mines  in 
Wisconsin,  northern  Illinois,  central 
and  southeastern  Missouri,  and  west- 
em  Kentucky.  He  read  a  paper  on 
"The  Zinc  Pigment  Industry"  before 
the  American  Zinc  Institute  meeting  at 
Chicago,  May  10. 

Prof.  L.  C.  Glenn,  Vanderbilt  Uni- 
versity, is  conducting  an  investigation, 
for  the  Department  of  Justice,  of  Gov- 
vernnient  records  in  connection  with 
questions  as  to  the  boundary  between 
Texas  and  Oklahoma,  which  has  an  im- 
portant bearing  on  the  oil  land  situation 
in  the  vicinity  of  Burkburnett. 

W.  C.  Phalen,  mineral  technologist, 
U.  S.  Bureau  of  Mines,  resigned  on  May 
15,  to  accept  the  position  of  geologist 
with  Solvay  Process  Co.,  Syracuse, 
N.  Y.  As  geologist  with  the  U.  S. 
Geological  Survey,  and  later  in  the 
Bureau  of  Mines,  Mr.  Phalen  special- 
ized in  the  non-metallic  minerals. 

J.  P.  Bickell,  president  of  Mclntyre- 
Porcupine  Mines,  Ltd.,  of  Porcupine, 
and  of  Temiskaming  Mining  Co..  Ltd.. 
of  Cobalt,  Ont.,  has  been  selected  from 
the  directorate  of  Trethewey  Silver- 
Cobalt  Mine,  Ltd.,  Cobalt,  Ont.,  to  be 
president  of  the  latter  company  also. 
Mr.  Bickell  succeeds  S.  R.  Wickett,  who 


becomes  chairman  of  the  board   of  di- 
rectors. 

C.  A.  Bonine,  associate  professor  of 
geology  at  Pennsylvania  State  College 
School  of  Mines,  is  on  leave  of  absence 
and  working  as  chief  geologist  for  the 
Rocky  Mountain  Oil  &  Producing  Co., 
916  Evans  Building,  Washington,  D.  C. 
Mr.  Bonine  is  not  on  the  U.  S.  Geologi- 
cal Survey  staff,  but  has  co-operated 
in  a  private  capacity  with  its  Land 
Classification  Board. 


Obituary 


John  E.  William.s,  secretary  and 
treasurer  of  the  Pennsylvania  Smelting 
Co.,  died  on  May  13,  1920. 

Homer  Hamilton,  of  Los  Angeles,  a 
widely  known  consulting  engineer  and 
geologist,  died  in  Washington  May  14, 
where  he  had  gone  to  appear  at  a  hear- 
ing on  a  reclamation  project  before  the 
Secretary  of  the  Interior. 

Oliver  Sheppard  Picher,  president  of 
the  Eagle-Picher  Lead  Co.,  died  after  a 
short  illness  of  pneumonia,  at  Winetka. 
111.,  on  April  26.  Mr.  Picher  was  born 
at  Springfield.  He  was  a  graduate  of 
Leland  Stanford,  Jr.,  and  the  Columbia 
Law  School.  After  three  years  in  the 
office  of  Elihu  Root,  of  New  York,  he 
went  to  Joplin,  Mo.,  and  soon  joined  his 
father.  Judge  O.  H.  Picher,  of  the 
Picher  Lead  Co.  In  1906  he  be- 
came secretary  of  the  Picher  Lead  Co. 
and  in  1909  was  elected  president  to 
succeed  his  father.  In  1916  Mr.  Picher 
became  president  of  the  Eagle  White 
Lead  Co.  and  the  Picher  Lead  Consoli- 
dation. He  was  director  and  chairman 
of  the  finance  committee  of  the  Ameri- 
can Zinc  Institute  and  a  member  of 
many  social  organizations. 


Society  meetings 
announced 


The  American  Society  of  Civil  Engi- 
neers held  its  regular  mid-month  meet- 
ing on  Wednesday,  May  19,  at  33  West 
39th  St.  The  speaker  of  the  evening 
was  Albert  H.  Northrop,  who  discussed 
"The  Different  Side  of  South  America 
as  Seen  by  an  Engineer." 

A  meeting  was  held  in  Spokane, 
Wash.,  on  the  19,  20,  21,  and  22  by  in- 
terests identified  with  the  gold-mining 
industry  of  the  Northwestern  States, 
its  purpose  being  the  discussion  of  mat- 
ters  vital   to  that   industry'. 

The  .\merican  Society  of  Mechanical 
Engineers.  29  West  39th  St.,  New  York 
City,  will  hold  its  spring  meeting  at  St. 
Louis,  Mo.,  May  24-27,  having  head- 
quarters at  Hotel  Statler.  Among  the 
subjects  for  discussion  are  aeronautics, 
appraisal  and  valuation,  Mississippi 
River  transportation,  and  fuel  for  high- 
altitude  metallurgical  furnaces.  Trips 
to  Keokuk,  la.,  and  Tulsa,  Okla.,  are 
planned. 
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The  Mining  News 


Leading  Events 


Coal  Shortage  Cutting  Output  of 
Lake  Superior  Iron  Mines 

Mesabi  and  Cuyuna  Ranges  Hit  Hard- 
est— Numerous   Strikes   Given 
as  Cause 

A  shortage  of  coal  in  the  Lake  Su- 
perior district  is  seriously  affecting  the 
production  and  shipment  of  iron  ore. 
The  Mesabi  Range  has  been  harder  hit 
than  any  of  the  other  ranges  and  it  has 
been  found  necessary  to  curtail  opera- 
tions to  a  considerable  extent  at  some 
of  the  mines  there.  Many  of  the  shovel 
and  train  crews  have  been  laid  off  or 
placed  on  half  time.  The  Hull-Rust 
mine,  which  was  working  eleven  steam 
shovels  a  week  ago,  is  now  operating 
only  four.  The  Cuyuna  Range  is  also 
feeling  the  result  of  the  coal  shortage, 
but  the  mines  in  the  Michigan  district 
are  able  to  get  along  for  the  present. 

In  spite  of  the  fact  that  navigation  on 
the  Great  Lakes  has  been  open  for  sev- 
eral weeks,  few  boats  loaded  with  coal 
have  arrived  at  Lake  Superior  ports. 
Strikes  are  given  as  the  main  cause  of 
shortage.  It  was  believed  that  when 
the  dock  workers  at  Lake  Superior 
ports  agreed  to  go  to  work  there 
would  be  no  further  delays  in  the 
movement  of  iron  ore  for  the  present, 
but  the  men  had  no  sooner  taken  their 
places  when  reports  were  current  that 
coal  could  not  be  secured  in  sufficient 
quantities  to  keep  the  mines  operating. 

Many  of  the  Michigan  mines  have 
hydro-electric  plants  and  run  most  of 
their  machinery  by  electricity,  but  the 
big  pit  mines,  which  require  large  quan- 
tities of  coal  for  their  shovels  and 
engines,  are  not  so  favorably  situated. 
The  operators  fear  that  they  will  not 
be  able  to  fulfill  the  large  contracts 
made  for  this  season  unless  coal  can 
be  obtained  at  an  early  date.  It  was 
estimated  that  65,000,000  tons  of  iron 
ore  would  be  sent  down  the  lakes  this 
year,  but  this  figure  will  not  be  reached 
if  many  of  the  shovels  are  kept  idle  for 
very  long. 

Mining  Court  of  Ontario  Provided 

in  New  Bill 

The  Mining  Court  Act,  1920,  a  bill 
that  has  for  its  object  the  establish- 
ment of  what  will  be  known  as  the 
Mining  Coui-t  of  Ontario,  has  passed 
its  first  reading  in  the  Ontario  Legis- 
lature. The  new  act  would  vest  in  the 
Mining  Commissioner  powers  equal  to 
those  of  a  judge  of  the  county  or  dis- 
trict court,  and  would  enable  him  to 
deal  vrith  disputes  involving  patented 
as  well  as  unpatented  lands.  At  the 
present  time  the  commissioner  can  only 
deal  with  disputes  involving  unpatented 
property. 


WEEKLY  RESUME 

Operations  on  the  Lake  Superior 
iron  ranges  are  seriously  threatened 
by  coal  shortage  caused  by  frequent 
strikes.  In  the  Coeur  d'Alenes,  Marsh 
Mines  Consolidated  has  become  an 
interested  party  of  record  in  the 
pending  Federal-Hecla  apex  suit.  The 
strike  at  Butte  has  been  called  off 
and  that  in  the  Slocan  distri<:t, 
British  Columbia,  settled  by  increas- 
ing wages.  The  wage  scale  has  also 
been  raised  in  the  Sudbury  nickel 
district  and  similar  advances  are  ex- 
pected at  Porcupine  and  Kirkland. 
Lake.  The  Dolly  Varden  litigation 
has  been  definitely  settled  otit  of 
court.  In  Colorado,  a  report  has 
been  made  by  the  committee  recently 
appointed  to  study  the  subject  of 
mine  taxation. 

At  Washington,  the  creation  of  a 
Division  of  Mines  and  Geology  in  the 
Interior  Department  has  been  pro- 
posed in  a  bill  just  introduced.  Re- 
peal of  the  war  minerals  relief  sec- 
tion of  the  Validation  of  Contracts 
Act  has  been  suggested.  The  Director 
of  the  Mint  has  been  instructed  to  pur- 
chase silver   under  the  Pittman  Act. 


Daly  Mine  at  Park  City,  Utah, 
May  Change  Hands 

George    W.    Lambourne    Reported    Ne- 
gotiating    for     Old     Producer — 
Option  Given  on  Controlling 
Interest 

There  is  prospect  that  the  Daly  mine 
at  Park  City,  Utah,  may  be  taken  over 
by  interests  represented  by  G.  W.  Lam- 
bourne, president  of  the  Judge  Mining 
&  Smelting  Co.  This  property  is  an 
old  producer  with  a  record  of  produc- 
tion in  excess  of  $10,000,000  and  a 
dividend  record  of  about  $3,000,000. 
Seven  or  eight  years  ago  control  was 
purchased  from  the  Bambergers  by  Col. 
E.  A.  Wall,  and  the  mine,  at  that  time 
thought  to  be  about  worked  out,  was 
again  brought  to  productivity,  and 
placed  upon  a  dividend-paying  basis. 
An  option  has  been  given  on  the  Wall 
stock,  which  includes  90,000  to  100,000 
shares  of  the  capitalization  of  150,000 
shares,  and  it  is  understood  that,  if 
the  transaction  is  consummated,  $300,- 
000  to  $400,000  will  be  paid  for  it  by 
the  interests  named. 

The  Daly  ovms  a  half  interest  in  the 
lower  Ontario  drain  tunnel  and  a  large 
interest  in  the  upper  Ontario  drain  tun- 
nel. The  Park-Utah,  which  owns  600 
to  700  acres  of  patented  ground,  is 
working  through  the  Lower  Ontario 
drain  tunnel,  and  it  is  probable  that  the 
Daly  will  become  a  part  of  this  newer 
property.  The  Park-Utah  has  opened 
ore  in  a  number  of  places,  and  will  haul 
through  the  lower  Ontario  drain  tun- 
nel. The  Daly  itself  still  has  a  con- 
siderable area  of  undeveloped  ground. 
The  ore  is  siliceous  silver  and  silver- 
lead  and  is  found  in  fissure  veins  in 
quartzite. 


Colorado  Operators  Opposed  to 
New  Taxation  Scheme 

Tax    Commitee    Proposes    Far   Heavier 

Burden   Than   Any   Other   State 

Imposes,   It  Is  Claimed 

The  committee  appointed  at  the  in- 
stigation of  the  Colorado  Tax  Commis- 
sion for  the  purpose  of  drafting  a  new 
mine  taxation  law,  filed  their  report 
with  the  Tax  Commission  May  11- 
Radical  changes  in  the  present  law 
are  proposed  in  a  bill,  which  was  drawn 
to  be  submitted  for  initiation  at  the 
November  election.  This  bill,  the  Tax 
Commission  announces,  will  be  spon- 
sored by  the  Colorado  County  Commis- 
sioners' Association,  who  will  begin  the 
circulation  of  petitions  to  get  the  meas- 
ure upon  the  official  ballot.  The  bill 
provides  that  for  taxation  purposes 
mining  claims  shall  be  divided  into  two 
classes.  A  claim,  or  continguous  claims 
operated  as  one  group,  making  a 
net  production  exceeding  $5,000  per 
annum,  together  wdth  one  additional 
claim  for  each  producing  claim,  are 
classed  as  producing  mines.  All  other 
claims  are  classed  as  non-producing. 

Non-producing  claims  are  to  be  "as- 
sessed and  taxed  like  other  property 
according  to  the  value  thereof."  Pro- 
ducing claims  are  to  be  taxed  on  a  val- 
uation of  four  times  the  net  proceeds. 
Surface  improvements  and  machinery, 
as  in  the  present  law,  are  to  be  taxed 
at  full  cash  value. 

Under  the  present  law,  claims  or 
groups  of  claims,  operated  as  one  mine, 
producing  less  than  $5,000  gross,  are 
classed  as  non-producers  and  are  taxed 
"like  other  property  according  to  value 
thereof."  When  the  gross  production 
exceeds  $5,000  annually,  the  valuation 
is  fixed  at  one-fourth  of  the  gross,  or 
when  the  net  exceeds  this  figure,  the 
net  becomes  the  valuation  for  the  fol- 
lowing year. 

Mining  men  are  united  in  opposition 
to  the  proposed  law,  which  they  claim 
amounts  to  practically  a  wide-open 
method  of  valuation  except  of  proper- 
ties which  are  making  a  net  produc- 
tion of  over  $5,000  annually.  With  a 
valuation  fixed  at  four  times  the  net, 
it  is  claimed  that  producing  mines  in 
Colorado  will  be  taxed  higher  than  in 
any  other  state  in  the  union. 

Non-producing  mines  under  the  pres- 
ent Colorado  laws  are  said  to  be  over- 
valued for  taxation  purposes,  and  with 
this  classification  extended  to  all  mines 
that  are  not  producing  a  net  profit  of 
$5,000  annually,  a  heavy  burden  will  be 
thrown  upon  all  mines  in  the  develop- 
ment stage,  whose  valuation  for  taxa- 
tion purposes  will  be  subject  to  the 
caprice  of  the  assessor. 
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Butte  Strike  Declared  Off 

Action  Follows  Companies'  Decision  to 

Employ  No  I.  W.  W.— Latter  to 

"Strike  on  the  Job" 

The  strike  of  the  I.  W.  W.  at  Butte, 
Mont.,  has  been  declared  off  following 
the  decision  of  all  the  mining  compan- 
ies in  the  district  not  to  employ  any 
of  the  "wobblies"  at  their  properties. 
The  mining  companies  propose  to  es- 
tablish a  central  down-town  employ- 
ment office  for  all  the  mines,  where  the 
strictest  kind  of  a  "card  system"  check 
on  the  men  will  be  had.  If  necessary  to 
operate  shorthanded  the  companies  will 
do  so,  but  they  assert  they  positively 
will  not  employ  any  of  the  I.  W.  W. 

The  inquest  into  the  death  of  Thomas 
Manning,  the  1.  W.  W.  picket  who  was 
shot  during  the  recent  riots  in  Butte, 
served  to  bring  out  a  declaration  of  the 
I.  W.  W.  principles  and  creed  from 
members  of  the  organization,  called  as 
witnesses.  Open  avowal  was  made  of 
the  intent  of  the  I.  W.  W.  to  take  over 
the  mines  by  a  deliberate  program  of 
such  inefficiency  as  to  make  the  opera- 
tion of  the  mines  unprofitable,  the 
slogan  being  to  "strike  on  the  job."  No 
hesitancy  was  had  in  denouncing  the 
government,  the  bulk  of  the  foreign 
witnesses  saying  they  did  not  even 
want  to  learn  the  English  language  ex- 
cept to  "get  by."  None  of  them  de- 
sired to  vote,  but  all  claimed  a  consti- 
tutional right  to  picket  the  mines  and 
stop  anyone  from  going  to  work  who 
did  not  belong  to  the  I.  W.  W.  The 
question  of  wages  was  not  involved, 
said  the  leaders  of  the  I.  W.  W.  on 
the  stand,  for  if  $10  were  granted,  they 
would  then  demand  $15  and  so  on. 

Strike  of  Slocan  Miners  Settled 
by  Wage  Increase 

The  strike  of  miners  of  the  Slogan 
silver  camps  in  British  Columbia  has 
been  settled,  the  operators  allowing  an 
advance  of  practically  75c.  a  day  for 
all  grades  of  mine  labor.  Among  the 
companies  suscribing  to  the  new  scale 
are  the  Cunningham  properties,  the 
Rosebery-Surprise,  the  Noble  Five,  the 
Reco,  the  McAllister,  the  Carnation, 
the  Lincoln,  the  Rambler  Cariboo  and 
the  Standard.  It  is  understood  that 
the  Silvermith  at  Sandon  has  com- 
promised with  a  50c.  increase  and  will 
also  allow  the  men  blankets. 

The  One  Big  Union  had  threatened  to 
close  down  the  silver-lead  mines  of  the 
district.  A  wage  increase  of  $1  a  day 
had  been  asked,  also  blankets  and  white 
sheets.  The  scale  has  been  $5.50  a 
day  for  miners  and  $5  for  muckers  with 
50c.  extra  in  each  case  for  wet  mines. 
About  417  men  are  .employed  below 
ground  and  206  above  ground  in  the 
Slocan  district. 


It  is  reported  that  the  Yukon  Gold 
Co.  has  six  American  engineers  open- 
ing up  a  tin-bearing  area  at  Taiping, 
Perak,  Federated  Malay  States.  It  is 
proposed  to  obtain  a  gold  dredge  from 
America  and  modify  it  for  treating 
alluvial  tin. 


Wages  Raised  in  Sudbury 
District,  Ontario 

Wages  in  the  Sudbury  nickel  district 
of  Ontario  were  raised  on  May  11.  The 
pay  of  machine  men  was  increased  from 
$4.72  to  $5.25  per  day;  that  of  helpers 
to  $4.75.  Muckers'  wages  were  raised 
from  $4.25  to  $4.50. 

The  advance  will  probably  be  fol- 
lowed by  similar  advances  at  Porcupine 
and  Kirkland  Lake.  The  Sudbury  scale 
is  now  up  to  $5.25  for  machine  men, 
v/hich  is  the  same  as  is  being  paid  in 
Cobalt  on  the  basis  of  $1.20  silver. 
Although  silver  has  dropped  consider- 
ably below  that  price  there  will  be  no 
corresponding  cut  in  wages  in  Cobalt 
and  the  machine  men  will  be  paid  the 
present  scale,  at  least  until  there  is  a 
drop  in  the  cost  of  living.  Machine 
helpers  in  Sudbury  and  Cobalt  are  paid 
$4.75  and  muckers  from  $4.25  to  $4.50. 
In  the  Porcupine  district  machine  men 
are  still  paid  $4.75  and  in  view  of  the 
shortage  of  men,  and  the  action  taken 
in  Sudbury,  there  is  little  doubt  but 
that  the  operators  there  will  have  to 
raise  their  scale.  Labor  is  scarce  all 
through  the  Northern  Ontario  camps 
and  there  is  talk  of  another  strike  in 
Cobalt.  The  One  Big  Union  apparently 
thinks  that  this  is  a  good  time  to  try 
conclusions. 

Profit  Sharing  Scheme  Proposed 
by  Wallaroo  &  Moonta 

At  the  half-yearly  meeting  of  the 
directors  of  the  Wallaroo  &  Moonta 
Mining  &  Smelting  Co.,  Ltd.,  South 
Australia,  the  chairman,  Sir  Lancelot 
Stirling,  outlined  a  new  scheme  pro- 
posed by  the  directors  to  enable  the  em- 
ployees to  share  in  the  company's 
profits.  Under  this  a  sum  equal  to  one- 
fourth  of  the  total  amount  of  dividends 
paid  to  shareholders  will  be  distributed 
among  the  employees  in  every  year  in 
which  the  dividends  reach  10  per  cent, 
or  4s.  per  share. 

The  sliding  scale  of  wages,  paid  by 
the  company  for  some  time  to  enable 
the  employees  to  benefit  when  metal 
prices  were  high,  has  been  withdrawn, 
and  the  men  are  now  under  the  jurisdic- 
tion of  the  Commonwealth  Arbitration 
Court.  When  the  price  of  copper  fell, 
and  wages  were  readjusted  according  to 
the  sliding  scale,  the  employees  objected 
on  the  grounds  that  the  cost  of  living 
was  still  abnormal. 

The  company  closed  down  its  mines 
and  works  in  March,  1919,  owing  to  the 
low  prices  then  ruling  for  copper,  and 
was  prevented  from  resuming  opera- 
tions until  the  middle  of  September  by 
lack  of  coal  consequent  upon  the  sea- 
men's strike.  The  operations  for  the 
half-year  ended  Dec.  31  were,  therefore, 
small  in  extent.  The  entire  plant  was 
again  closed  down  at  the  end  of  Decem- 
ber, owing  to  shortage  of  coal  caused  by 
a  strike  of  marine  engineers  on  the 
Australian  coastal  vessels.  No  divi- 
dends were  paid  during  the  first  half- 
year,  but  one  of  Is.  per  share  was  dis- 
tributed in  January,  1920.  The  number 
of  men  employed  Dec.  31  last  was  1,388. 


Prospecting  for  Silver  Under 
Way  Near  Boston 

Merrimac   Development  Co.   Reopening 

Old  Property  Shut  Down  for 

Forty    Years 

By  R.  C.  Benbujict 

Silver  is  to  be  mined  in  Massachu- 
setts or  such  is  the  hope  of  the  Mer- 
rimac Development  Co.  whose  properties 
are  situated  three  miles  in  a  south- 
easterly direction  from  Newburyport, 
Mass.,  but  an  hour's  ride  from  Boston. 
The  principal  holding  of  the  company  is 
a  vein  known  as  the  Chipman  lode,  dis- 
covered in  1875.  After  four  years  of 
mismanagement  the  mine  was  shut 
down.  Eighty-five  thousand  dollars 
was  spent  in  building  a  smelter  without 
a  water  jacket,  which  is  said  to  have 
"burned  down"  after  a  few  weeks.  Ore 
was  carried  out  of  most  of  the  levels  in 
ferkins  and  wooden  boxes — in  only  one 
level  was  a  car  used  and  that  on 
wooden  rails.  The  prospect  drifts  were 
frequently  driven  parallel  to  the  pre- 
vailing vein  system.  Blocks  of  ore  not 
needed  for  support  were  left.  There 
are  other  e\'idences,  as  well,  of  poor 
mining  practice. 

In  those  years  of  operation  two 
shafts  were  sunk,  one  to  a  depth  of  230 
ft.,  and  several  drifts  and  crosscuts 
driven.  Ore  was  extracted  and  con- 
centrated, the  total  production  being 
estimated  at  $400,000.  After  a  rapid 
succession  of  events,  during  the  course 
of  which  there  were  rumors  of  "an 
irregularity  by  an  officer  now  in  Eu- 
rope," and  a  second  concentrating  plant 
refused  to  function  properly,  the  mine 
was  closed.  Within  the  following  week 
all  of  the  mine  buildings  took  fire,  the 
collar  timbers  burned,  the  collar  caved, 
and  for  over  forty  years  the  Chipman 
lode  was  abandoned,  having  paid  a  total 
of  $85,000  in  dividends. 

Today  the  property  has  been  re- 
opened by  the  Merrimac  Development 
Co.,  the  essential  drifts  cleaned  out  and 
enlarged  for  tramming  and  timbered 
where  necessary.  The  230-ft.  shaft  has 
been  practically  retimbered.  Until  re- 
cently, operations  were  handicapped  by 
hand-drilling.  A  compressor,  boiler  and 
cage  hoist  have  now  been  installed,  and 
a  blacksmith  shop,  mess  hall,  and  other 
buildings  erected. 

Present  operations  underground  con- 
sist in  exploration  work  and  in  mining 
such  shipping  ore  thus  opened  that  is 
immediately  available.  A  car  of  ore, 
mostly  argentiferous  galena  in  a  cal- 
careous gangue,  was  shipped  about  May 
C.  It  is  anticipated  that  favorable 
smelting  rates  will  be  obtained.  T.  C. 
Woodworth,  president,  of  the  company, 
expects  to  be  able  to  ship  a  few  cars 
monthly. 

The  present  exploration  problem  may 
be  outlined  briefly  as  follows:  The 
Chipman  lode  is  a  fissure  vein  said  by 
F.  T.  Vinton  to  be  200  ft.  wide  and  ex- 
posed for  two  miles  along  its  course. 
In  the  writer's  opinion,  however,  at  the 
Chipman  shaft  the  vein  may  be  con- 
sidered confined  to  the  northeast  25  ft. 
of  this   width   and   as   yet   a   compara- 
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tively  small  portion  of  the  two-milo 
length  has  yielded  more  than  an  indi- 
cation of  any  amount  of  valuable  min- 
eral. The  vein  strikes  northeast  and  is 
nearly  vertical  at  the  surface  but  dips 
more  and  more  to  the  southeast  with 
depth. 

In  the  past  the  principal  extraction 
has  been  made  along  the  footwall. 
However,  at  the  220-ft.  level  the  vein 
material  bordering  the  footwall  is  prac- 
tically barren.  There  are  several  dikes 
southeast  of  the  footwall  which  might 
be  mistaken  for  the  hanging  wall.  How- 
ever, since  the  vein  matter  is  again 
found  after  piercing  these  dikes,  none 
of  them  yet  reached  can  be  called  the 
true  hanging  wall.  The  management 
of  the  Merrimac  company  expects  to 
find  the  old  footwall  ore  along  one  or 
other  of  these  intrusive  dikes  or  pos- 
sibly along  the  true  hanging  wall.  As 
the  >  re  has  been  running  more  or  less 
in  chimneys  this  may  be  a  trifle  difficult 
but  such  a  supposition  seems  to  be 
entirely  logical  upon  consideration  of 
the  case. 

There  are  also  two  or  more  small 
veins  showing  plainly  on  the  100  level, 
which  tend  to  converge.  Exploration 
work  is  being  caiTied  on  with  the  view 
of  tapping  the  mother  lead.  Sinking 
operations  are  soon  to  begin,  an  addi- 
tional depth  of  300  ft.  seeming  desir- 
able. It  is  quite  possible  that  even 
though  the  220  level  may  be  barren,  the 
enrichment  may  again  appear  at  a 
slightly  greater  depth.  This  is  borne 
out,  too,  by  a  consideration  of  the  fact 
that  the  vein  is  actually  pinched  very 
little  at  the  220  level. 

The  country  rock  in  which  the  Chip- 
man  lode  is  situated  is  principally 
diorite.  The  vein  material  is  calcareous 
— mostly  ankeiite — and  replaced  here 
and  there  with  patches  of  quarte,  some 
of  which  bears  gold  to  the  amount  of 
one  ounce.  The  valuable  mineral  found 
in  greatest  abundance  is  galena,  which 
occurs  well  crystalized  and  in  consider- 
able quantities.  It  carries  a  content  of 
silver  which  will  run  from  2.5  to  60  oz., 
usually  accompanied  by  a  trace  or  more 
of  gold.  Copper  is  found  as  chalco- 
pyrit:,  tetrahedrite,  and  bornite,  though 
as  yet  not  in  minable  quantities. 

In  the  past  the  tetrahedrite  was 
found  to  carry  an  almost  unprecedented 
amount  of  silver.  An  assay  of  a  picked 
sample  in  1876  gave  a  value  of  $4,583.93 
in  silver  per  ton  besides  $26.69  in  gold. 
It  has  been  reported  that  the  tetrahe- 
drite runs  as  a  small  vein  within  the 
main  orebody.  It  is  said  that  thi.-; 
stringer  attained  a  maximum  width  of 
14  in.,  at  which  breadth  it  continued  for 
two  feet  in  height  and  for  several  feet 
in  length.  As  yet,  neither  this  pocket 
ror  the  stringer  itself  has  been, 
according  to  reports  so  far  received, 
definitely  relocated. 

To  sum  up,  there  is  a  limited  amount 
of  shipping  ore,  and  a  somewhat  larger 
amount  of  concentrating  ore  immedi- 
ately available.  It  is  reasonable  to  ex- 
pect that  intelligent  exploration  along 
the  hanp-ing  wall  and  at  greater  depths 
v/ill  make  available  other  ore  for  future 
extractio-i. 


Dolly  Varden  Case  Settled 

Taylor  Engineering  Co.  Agrees  to  Pay 
Indebtedness  on  Property   With- 
out Delay 

Litigation  between  the  Taylor  Engi- 
neering Co.  and  the  original  Dolly  Var- 
den Mines  Co.  has  been  settled  out  of 
court,  according  to  an  announcement 
that  has  just  been  made.  The  basis  of 
adjustment  is  that  the  Taylor  company 
shall  pay  the  indebtedness  of  approxi- 
mately $613,000,  which  stands  as  a 
charge  against  the  Dolly  Vaiden  mine, 
at  Alice  Arm,  B.  C,  and  the  associated 
assets,  without  loss  of  time.  As  matters 
were,  no  date  was  fixed  for  the  settle- 
ment of  this  claim.  Not  only  does  the 
understanding  remove  the  possibility 
of  sustained  litigation  but  it  means  that 
the  agitation  at  Ottawa  for  disallow- 
ance of  the  last  provincial  legislation 
will  be  discontinued.  Thus  the  Taylor 
Engineering  Co.  is  now  in  undisputed 
possession  of  the  property. 

Marsh  Mines  Consolidated  Now  a 

Party  of  Record  in  Pending 

Federal-Hecla  Apex  Suit 

Marsh  Mines  Consolidated  has  filed 
a  complaint  and  petition  in  interven- 
tion in  the  United  States  Court  for  the 
District  of  Idaho  against  the  Hecla 
Mining  Co.,  thus  becoming  an  inter- 
ested party  of  record  in  the  pending 
apex  litigation  between  the  Federal 
Mining  &  Smelting  Co.  and  the  Hecla. 
The  Marsh  holds  a  lease  on  the  ground, 
in  which  is  the  alleged  apex  to  the 
"East"  orebody  of  the  Hecla,  which 
lease  runs  until  July,  1926. 

It  is  presumed  that  the  action  of  the 
Marsh  company  in  becoming  a  party  of 
record  to  the  suit  was  on  account  of 
the  ruling  of  Judge  Deitrich,  of  the 
Federal  Court,  in  denying  the  applica- 
tion of  the  Federal  company  for  an 
order  permitting  it  to  drive  a  raise 
from  the  Hecla  workings  to  prove  its 
apex  contention.  The  court  recognized 
the  Marsh  as  an  interested  party  and 
declined  to  make  the  order  without  that 
company  being  entered  as  a  litigant 
and  joining  in  the  application. 

Eighty-Five  Mine  Valued  Chiefly 

for  Siliceous  Ores 

The  Eighty-five  Mining  Co.,  whose 
property  at  Valedon,  N.  M.,  in  the 
Lordsburg  district,  was  reported  in  the 
last  issue  of  Eng.neering  and  Mining. 
Journal  to  have  been  sold  to  the  Calu- 
met &  Arizona  Mining  Co.,  is  capital- 
ized at  $1,000,000.  A.  P.  Warner,  of 
Beloit,  Wis.,  and  Charles  Warner,  of 
San  Gabriel,  Cal.,  have  held  control  by 
one  share  majority.  James  Barclay,  of 
Long  Beach,  Cal.,  P.  B.  Yates,  of  Beloit, 
Wis.,  the  Matt  Doyle  Estate,  and  one 
small  interest  holding  the  balance. 

The  mine  has  been  shipping  about 
8,000  tons  ore  monthly  for  a  year.  The 
ore  as  shipped  runs  about  4  per  cent 
copper  and  $4  gold  and  silver. 

The  particular  value  of  this  property 
lies  in  its  siliceous  ores  carrying  good 
values  and  always  in  good  demand  for 
furnace  lining. 


Bunker  Hill  Working  on  Treat- 
ment of  Zinc  Ores 

The  complex  zinc-lead  ores  of  Pine 
Creek,  in  the  Coeur  d'Alene  district  of 
Idaho,  have  long  presented  a  problem 
which  has  engaged  the  attention  of 
metallurg-ists  in  various  parts  of  the 
country.  The  Bunker  Hill  &  Sullivan 
company  is  now  experimenting  with  the 
ore  and  has  already  accomplished  en- 
couraging results.  Pine  Creek  is  only 
a  short  distance  from  the  Bunker  Hill 
lead  smelter  at  Kellogg,  and  if  the 
company  is  successful  in  working  out 
a  practical  process  it  is  proposed  to 
erect  a  zinc  reduction  plant,  a  purpose 
that  was  officially  announced  by  F.  W. 
Bradley,  president,  while  the  lead  smel- 
ter was  under  construction.  Replying 
to  a  recent  inquiry  regarding  the 
experimental  work  on  zinc  being  done 
by  the  company,  Stanly  '  A.  Easton, 
manager  of  the  Bunker  Hill  &  Sullivan, 
said: 

"We  have  been  woi-king  since  last 
fall  on  the  hydro-electrolytic  treatment 
of  Pine  Creek  zinc  ores  and  have  in  an 
experimental  way  made  some  vei"y  in- 
teresting progress.  This  work  was  de- 
layed by  fire  at  our  north  mill  January 
8  last,  but  we  have  now  restoi-ed  th' 
plant  and  are  just  resuming  the  e.xperi- 
mental  treatment  of  local  zinc  ores. 
However,  we  are  a  long  way  from  beina; 
able  to  handle  them  commercially,  al- 
though I  am  very  hopeful  that  we  will 
work  out  a  treatment  which  will  be  of 
advantage  to  all  parties  concerned." 

Recent  Production  Reports 

Kerr  Lake  produced  61,512  oz.  silver 
in  April  against  99,398  in  March. 

Utah  Copper  produced  9,313,227  lb. 
copper  in  April  against  8,894,596  i.i 
March. 

Chino  Copper's  April  output  was 
3,543,471  lb.  copper  against  4,413',329 
in    March. 

Ray  Consolidated  produced  4,500,000 
lb.  copper  in  April  against  3,900,000  in 
March. 

Nevada  Consolidated's  April  output 
was  4,140,000  against  3,700,000  in 
March. 

North  Butte's  output  in  April  was 
1,103,310  lb.  copper  compared  with 
1,833,176  in  March. 

Butte  &  Superior's  production  in 
April  was  6,300,000  lb.  zinc  in  concen- 
trates (11,150,000  in  March)  and  113,- 
000  oz.  silver  (210,000  in  March).  The 
tonnage  milled  in  April  was  26,000  com- 
pared with  43,000  in  March.  The  ton- 
ages  of  concentrates  in  these  months 
were   6,000  and   10,500  respectively. 

Calumet  and  Hecla  and  subsidiaries 
produced  9,532,476  lb.  copper  in  April 
compared  with  9,880,577  in  March.  Pro- 
c'uction  was  as  follows:  Ahmeek,  1,700,- 
500;  Allouez,  373,700;  C.  &  H.,  5,320,- 
063;  Centennial,  90,700;  Isle  Royale, 
1,083,700;  La  Salle,  0;  Osceola,  716,200; 
Superior,  67,900;  and  White  Pine, 
179,713. 

Shipments  of  domestic  copper  ore 
from  Alaska  to  the  United  States  in 
April  were  8,786  gross  tons  containing 
6,057,515  lb.,  valued  at  $1,151,441. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Division  of  Mines  and  Geology 

Proposed 

To  He  Headed  by  Technically  (iualified 

Assistant    Secretary    of    Interior — 

Will  Have  Present   Bureaus' 

Powers 

Consolidation  of  the  United  States 
Geological  Survey  and  the  Bureau  of 
Mines  and  the  formation  of  a  special 
division  in  the  Interior  Department  to 
conduct  the  activities  of  these  bureaus 
is  proposed  in  a  bill  which  has  been  in- 
troduced by  Senator  Henderson,  the 
ranking  member  of  the  Mines  and  Min- 
ing Committee  of  the  upper  house. 
The  new  division  is  to  be  under  the  con- 
trol and  immediate  direction  of  an  As- 
sistant Secretary  of  the  Interior.  The 
full  text  of  the  bill  is  as  follows: 

"That  the  Division  of  Mines  and 
Geology  in  the  Department  of  the  In- 
terior is  hereby  established  under  the 
control  and  direction  of  an  Assistant 
Secretary  of  the  Interior  who  shall  be 
technically  qualified  by  e.xperience  and 
education  to  e.xercise  the  powers  and 
duties  herein  imposed.  He  shall  be  ap- 
pointed by  the  President,  by  and  with 
the  advice  and  consent  of  the  Senate, 
and  shall  receive  a  salary  of  $10,000  a 
year.  In  case  of  a  vacancy  in  the  office 
of  such  Assistant  Secretary  or  his  ab- 
sence or  inability,  the  Secretary  of  the 
Interior  shall  designate  a  person  to  act 
as  such  Assistant  Secretary. 

"Sec.  2.     That  all  powers  and  duties 
now  conferred  or  imposed  by  law  upon 
the    Bureau    of    Mines    and    Geological 
Survey   or   the   directors    and    members 
thereof,  or  any  powers  and  duties  con- 
ferred or  imposed  by  law  upon  any  ex- 
ecutive    department,     commission,     bu- 
reau, agency,  office,  or  officer  which,  in 
the  opinion   of  the   President,   relate  to 
mining,   metallurgy,   and   minei-al   tech- 
nology   of    the    Geological    Survey,    the 
classification    of   the    public    lands,    and 
the     examination     of     the      geological 
structure,   mineral   resources  and   prod- 
ucts of  the  national  domain,  are  hereby 
vested   and   imposed   in   the   Division   of 
Mines  and  Geology,  and  shall  be  exer- 
cised,   subject    to    the    limitations    and 
restrictions  in  such  law.  by  or  uncier  the 
control   and   direction    of   the   Assistant 
Secretary  in  charge  of  the  division,  with 
the   approval    of    the    Secretary    of   the 
Interior.     All  officers  and  employees  of 
such  bureau  and  survey,  or  of  such  part 
of  any  department,  commission,  bureau, 
agency,  or  office  the  powers  and  duties 
of  which  are  hereby  vested  and  imposed 
or  authorizo'd  to  be  vested  and  imposed 
iff  the  Division  of  Mines  and   Geology, 
shall  ^-lecome  officers  and  employees  of 
the  Division  of  Minos  and  Geology,  and 
all   records,    books,    documents,    papers 
furniture,    ^ffice    equipment,    and    other 
property  of   the  Bureau   of   Mines  and 


the  Geological  Survey,  or  such  part  of 
such  department,  commission,  bureau, 
agency,  or  office,  shall  become  the  prop- 
erty of  the  division,  and  all  unexpended 
funds  and  appropriations  available  for 
such  bureau  and  survey,  or  such  part 
of  such  department,  commission,  bu- 
reau, agency,  or  office,  shall  be  trans- 
ferred to  the  division  for  its  use.  The 
Seci'etary  of  the  Interior  shall  provide 
adequate  office  space  for  the  division. 

"Sec.  3.  That  the  Assistant  Secretary 
of  the  Interior  in  charge  of  the  Division 
of  Mines  and  Geology  shall,  subject  to 
the  approval  of  the  Secretary  of  the 
Interior,  appoint,  remove,  and  fix  the 
compensation  of  such  officers  and  em- 
ployees in  the  division  as  may  from 
time  to  time  be  provided  for  by  Con- 
gress. All  such  appointments,  except 
to  any  position  carrying  a  salary  of 
$5,000  a  year  or  over,  shall  be  made 
from  lists  of  eligibles  furnished  by  the 
Civil  Service  Commission  and  in  accord- 
ance with  the  civil-service  law  regula- 
tions. All  officers  and  employees  of  the 
Division  of  Mines  and  Geology,  whether 
transferred  to  the  division  in  pursuance 
of  section  2  or  appointed  by  the 
Assistant  Secretary,  shall  perform  such 
duties  as  may  be  assigned  to  them  by 
the  Assistant  Seci-etary,  with  the  ap- 
proval of  the  Secretary  of  the  Interior. 
The  Assistant  Secretary,  subject  to  the 
approval  of  the  Secretary  of  the  Inter- 
ior, shall  make  such  rules  and  regula- 
tions as  may  be  necessary  for  carrying 
on  the  woi'k  of  the  division. 

"Sec.  4.  That  this  Act  shall  become 
effective  thirty  days  from  and  after  it.> 
passage." 


Denver  has  been  selected  by  the 
American  Mining  Congress  for  its  1920 
convention.  In  connection  with  the 
meeting,  national  conferences  will  he 
called. 


Payment  of  War  Minerals  Claims 
Threatened  by  New  Bill 

Representative    Oldfield.    of     .Arkansas, 

Would   Repeal    Law   on    Which    All 

Relief  Work  Has  Been  Based 

While  no  formal  action  has  been 
taken  by  the  Rules  Committee  of  the 
House  of  Representatives  on  the  bill 
intended  to  liberalize  the  War  Minerals 
Relief  Act,  it  has  been  made  very  clear 
to  the  friends  of  the  measure  that  no 
hope  can  be  held  out  for  the  considera- 
tion of  it  at  an  early  date. 

That  there  is  some  sentiment  against 
any  continuance  of  the  payment  of  war 
minerals  claims  is  indicated  by  the  fact 
that  Representative  Oldfield,  of  Arkan- 
sas, has  introduced  a  bill  repealing  the 
section  of  the  N'alidation  of  Contracts 
Act  referring  to  war  minerals  (on 
which  all  relief  work  has  been  based) 
and  providing  that  no  further  awards 
may  be  made  after  the  passage  of  the 
bill.    The  text  of  the  new  bill  follows: 

"A  bill  to  repeal  Section  5  of  the  act 
entitled  'An  act  to  provide  relief  in 
cases  of  contracts  connected  with  the 
prosecution  of  the  war,  and  for  other 
purposes,'  approved   March  2,  1919. 

"Be  it  enacted  by  the  Senate  and 
House  of  Representatives  of  the  United 
States  of  America  in  Congress  assem- 
bled. That  section  5  of  the  act  entitled 
'An  act  to  provide  relief  in  cases  of  con- 
tracts connected  with  the  prosecution 
of  the  war,  and  for  other  purposes,' 
approved  March  2,  1919,  is  repealed, 
and  after  the  passage  of  this  act  no 
further  payments  for  the  purposes  au- 
thorized in  such  section  shall  be  made 
from  the  funds  appropriated  by  the  act 
entitled  'An  act  to  provide  further  for 
the  national  security  and  defense  by 
encouraging  the  production,  conserving 
the  supply,  and  controlling  the  distribu- 
tion of  those  ores,  metals,  and  minerals 


STATUS  OF  PENDING  MINING  LEGISLATION 

Bills  That  Have  Reached  Committee  Stage 

Subject  oj  BUI  Bill  No.  .4uthor  Present  Slatvs 

Silver  in  coins //.  ^.  11,226. . .    .McFadden.    Before   House  Commi  lee 

.Met.  .Min.  nn  Ind.  Res.  S.  287 -Ishurst. .  .  .   On  Senate  Calendar 

Timber  for  mining  pur- 
poses     S.   .Vo.  1 Pittman .  .  .    Passed  Senate  Oct.  3,  before    House 

Committee 
Anti-dumping //.^.  10,918.. .   Fordney Passed    House    Dec.   9,   on    Senate 

Calendar 
Laboratory  glassware .  .     H.R.  7,78i.. . .   Bacharach..    Passed    House    .4ug.    2,  on    Senate 

C.^lrndar 
Magnesite //.^.  5,218 Hadley....    Pa.jed  House   .-tug.    7,  on     Senate 

Clendar 
Tungsten H.R.4,-iJ7.     .    Timberlake.    Passed  House  Aug.  1\,  on    Senate 

Calendar 
Zinc //./J.  6,238.         McPherson.   Passed  House   Sept.    2,    on  Senate 

Calendar 

If'ar  Minerals  Relief     //.  R.  13,09L     Garland....      Reported  favorably  tg  th-  House 

March  2'. 
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which  have  formerly  been  largely  im- 
ported, or  of  which  there  is  or  may  be 
an  inadequate  supply,'  approved  Octo- 
ber 5,  1918,  except  so  far  as  necessary 
to  defray  administrative  expenses  in- 
curred or  awards  made  prior  to  the 
passage  of  this  act:  Provided,  That  the 
Secretary  of  the  Interior  shall,  on  or 
before  the  first  Monday  of  December, 
1920,  make  report  to  Congress  of  all 
operations  under  the  section  hereby 
repealed,  including  receipts  and  dis- 
bursements." 

Premium  on  New  Gold  Provided 
in  Fairfield  Bill 

A  premium  of  $10  per  fine  ounce  to 
be  paid  American  citizens  or  corpora- 
tions which  produce  new  gold  in  the 
United  States  or  in  foreign  countries 
is  proposed  in  a  bill  which  was  intro- 
duced by  Representative  Fairfield,  of 
Indiana.  The  gold  premium  fund  is  to 
be  raised  by  levying  a  tax  of  50c.  per 
pennyweight  on  all  gold  used  for  other 
than  coinage  purposes. 

Government  Enters  Silver  Market 
Under  Pittman  Act 

The  provisions  of  the  Pittman  Act  are 
mandatory  and,  in  accordance  \vith 
them,  the  Secretary  of  the  Ti-easury 
has  given  standing  orders  to  the  Di- 
rector of  the  Mint  to  buy  silver  at  $1 
per  ounce,  1,000  fine,  delivered  at  the 
option  of  the  Director  of  the  Mint  at 
the  Assay  Oflice  in  New  York  or  the 
mints  in  Philadelphia,  Denver  and  San 
Francisco,  up  to  the  aggregate  amount 
of  207,000,000  oz.  Under  the  terms  of 
the  act  the  silver  so  purchased  must 
be  the  product  both  of  mines  situated 
in  the  United  States  and  of  reduction 
works  so  located,  and  clear  and  un- 
equivocal proof  to  that  effect  will  be 
required.  Forms  for  such  proof  may 
be  obtained  at  assay  office  and  mints. 


In  view  of  the  fate  of  the  dyestuffs 
bill,  it  is  expected  that  one  of  the  more 
easily  defended  mineral  tariflf  bills  will 
be  taken  up  so  as  to  learn  more  defi- 
nitely the  sentiment  of  the  Senate. 


Question  of  Revising  Mining  Law 
Brought  Up  by  Manning 

In  Letter  to  Committee  Chairmen,  Bu- 
reau of  Mines  Director  Discusses 
Steps   .\lready   Taken 

The  bill  providing  for  the  revision  of 
metal  mining  laws,  which  was  recently 
drafted  by  the  committee  of  consulting 
engineers  of  the  U.  S.  Bui-eau  of  Mines, 
has  been  brought  to  the  attention  of  the 
chairman  of  the  Committees  of  Mines 
and  Mining  of  the  House  and  Senate  by 
Van.  H.  Manning,  the  retiring  director 
of  the  bureau.  In  a  letter  to  the  chair- 
man, Mr.  Manning  says: 

"For  many  years  the  desirability  of 
revising  the  present  laws  relating  to 
the  initiating,  holding  and  patenting  of 
mining  claims  on  the  public  domain  has 
been  discussed  by  mining  men  and 
others  interested  in  the  mining  indus- 
try, and  bills  have  been  introduced  from 
time  to  time  in  both  houses  of  Con- 
gress with  this  end  in  view.  In  1915,  a 
meeting  of  nine  mining  societies,  to- 
gether with  representatives  of  commer- 
cial bodies,  mining  companies,  and  va- 
rious Federal  officials,  was  held  in 
Washington  for  the  purpose  of  dis- 
cussing the  subject,  at  which  meeting 
resolutions  calling  for  a  complete  re- 
vision were  passed.  These  resolutions 
contemplated  the  creation  of  a  commis- 
sion by  Congress  to  investigate  the 
subject.  Later  it  became  apparent  that 
this  plan  was  not  likely  to  be  enacted 
into  a  law,  apparently  because  of  the 
expenditure  involved.  In  1916,  there- 
fore, the  Mining-  and  Metallurgical  So- 
ciety of  America  sent  out  a  question- 
naire to  the  societies  which  had  at- 
tended the  Washington  meeting,  and 
asked  for  a  vote  on  thirty-three  specific 
questions  regai'ding  the  revij.ion;  the 
result  of  this  vote  to  be  used  as  a  basis 
for  the  formulation  of  a  new  mining- 
law.  Thereafter,  this  work  was  brought 
to  the  attention  of  the  late  Dr.  M.  D. 
Foster,  the  chairman  of  the  Committee 
on  Mines  and  Mining  of  the  House  of 
Representatives,  with  the  suggestion 
that  the  Bureau  of  Mines  could  obtain 


assistance  of  competent  mining  engi- 
neers and  the  various  mining  societies 
to  work  over  this  material  and  form  a 
bill  for  the  committee.  Accordingly. 
Dr.  Foster,  under  the  date  of  Jan.  3, 
1917,  sent  the  following  letter  to  me: 

"  'The  sub-committee  of  mines  and 
mining  having  in  charge  the  bill  for 
the  revision  of  the  mining  laws,  beg  to 
request  that  you  make  such  suggestions 
as  to  the  revision  of  the  mining  law 
as  in  your  judsment  would  best  meet 
the  conditions  and  also  any  suggestions 
and  advice  you  may  have  from  mining 
men  throughout  the  country  to  be  given 
to  the  committee  at  the  time  the  bill 
is  to  be  submitted  by  you.' 

"Thereupon  a  committee  consisting 
of  consulting  engineers  of  the  Bureau 
of  Mines  was  created  for  the  purpose 
of  carrying  out  the  work. 

"The  coming  of  the  war,  with  the 
work  consequent  thereon,  monopolized 
the  time  of  the  committee,  however,  and 
little  could  be  done  on  the  matter  of 
revision  until  a  few  months  ago,  when 
it  was  taken  up  and  a  tentative  draft 
prepared  by  James  R.  Jones,  a  law 
examiner  of  the  Bureau  of  Mines  and 
secretary  of  the  committee,  under  the 
direction  of  the  chairman.  This  di-aft 
is  now  ready  for  consideration  by  the 
committee  itself,  and  I  am  therefore 
sending  a  copy  to  you  in  order  that  you 
may  be  informed  regarding  the  work. 
After  this  committee  has  passed  upon 
the  draft,  and  made  such  changes  as 
appear  advisable,  it  is  planned  to  have 
it  criticized  by  the  various  societies 
which  have  co-operated  so  far,  and  also 
by  mining  attorneys  and  mining  men 
generally.  You  will  be  kept  informed 
on  the  subject  as  the  revision  proceeds." 

The  original  committee  consisted  of 
W.  R.  Ingalls,  chairman;  Hennen  Jen- 
nings, vice  chairman;  J.  Pai-ke  Chan- 
ning,  J.  R  Finlay.  John  Hays  Hammond, 
Wfaiter  Douglas,  L.  D.  Ricketts  and 
James  R.  Jones,  secretary.  The  death 
of  Hennen  Jennings  left  the  vice  chair- 
manship vacant.  Walter  Douglas  has 
been  appointed  in  his  place.  Horace 
Winchell  has  been  added. 


News  by  Mining  Districts 


ARIZONA 

Small     Silver     Furnace     Planned     for 

Nogales,    Ariz. — Ray    Hercules 

Suspends   Operations 

Douglas — Plans  have  been  made  for 
extensive  improvements  and  additions 
to  the  Copper  Queen  smelter,  to  handle 
increased  deliveries  of  ore  and  concen- 
trates from  Bisbee,  Tyrone  and  Naco- 
zari.  The  slack  period  has  been  used 
to  enlarge  the  Nacozari  mill  from  1,500 
to  3,000  tons  capacity  and  the  Tyrone 
mill  from  1,200  to  2,000  tons.  In  addi- 
tion, at  Bisbee  a  4,000-ton  mill  is  being 
erected. 


Nogales — Plans  have  been  made  to 
instal  a  50-ton  furnace  at  this  point,  to 
handle  matte  shipped  from  Sonora  and 
Sinaloa  silver  mines,  and  especially 
from  a  property  owned  by  Charles  A. 
Kuenzel  and  associates.  Dr.  A.  L. 
Gustetter  and  J.  F.  Wise,  of  Nogales, 
Ariz.;  E.  A.  Tamez,  commercial  agent 
for  the  Sonora  goveimment;  A.  R.  Car- 
denas, a  Sonora  newspaper  owner,  and 
Alberto  E.  Figueroa,  presidente  of 
Nogales,  Son.,  are  back  of  the  project. 

Ray — Ray  -  Hercules  has  suspended 
operations,  though  pumping  is  main- 
tained, with  partial  operation  of  the 
power  house  at  Hercules.     The  corpora- 


tion is  said  to  be  heavily  indebted  and 
latterly  a  number  of  suits  have  been 
hied  against  it  in  the  Superior  Court  of 
Pinal  County.  The  company  has  a  well- 
opened  property,  opposite  that  of  the 
Ray  Consolidated,  has  notably  good 
hoisting  and  sampling  equipment,  has 
itr.  own  railroad  spurs  to  the  Ray  Con- 
solidated railroad  at  Ray  and  to  the 
tcwn  of  Hercules,  near  Kelvin,  as  well 
as  a  modern  flotation  mill  said  to  have 
shown  notable  efficiency.  The  power 
house  has  two  large  Diesel  engines, 
with  electric  installation.  Little  profit 
is  understood  to  have  attended  opera- 
tions at  the  current  prices  of  copper. 
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CALIFORNIA 

North    Star    To    Curtail    Operations- 
Mountain  King   Deepening  Main 
Shaft 

Engelmine — The  Plumas  Copper  King 
Mines  Corp.,  which  adjoins  the  Engel 
company,  is  planning  extensive  de- 
velopment. Its  property  includes  nine- 
teen claims,  through  which  run  two 
mineralized   belts. 

In   the   same   district,  two   engineers 


COLORADO 

Colorado  United's  Mill  To  Start  About 

July  1 — Increased  Production  from 

San  Juan  County   Expected 

Silverton — During  March  the  Sunny- 
side  Mining  &  Milling  Co.  shipped  152 
cars  of  concentrates,  which  was  approx- 
imately three  times  the  number  of  cars 
shipped  out  of  San  Juan  County  in  the 
corresponding  period  last  year. 

The  Gold  King  mill  has  all  its  stor- 


are  preparing  separate  reports  on  the     age    capacity    taken    up    with    concen 


Gruss  Copper  Co.'s  property.  Con- 
tracts have  been  let  for  driving  four 
laterals. 

J.  B.  Tomlinson  has  taken  an  option 
on  the  Five  Bears,  and  Thomas  Lane  is 
taking  over  the  Pilot,  which  adjoins  the 
Gnis.s. 

Kennett  —  The  Mammoth  Copper 
Mining  Co.  is  blocking  out  large  ore 
rcoerves.  Labor  is  scarce  and  the  force 
is  being  increased  as  rapidly  as  pos- 
sible. At  present  120  men  are  on  the 
payroll. 

Grass  Valley — The  Alcalde  Mines  Co. 
has  put  a  five-stamp  mill  into  commis- 
sion. Only  lower-grade  ore  is  being 
milled.  The  property  was  once  known 
as  the  Kenosha  group  and  is  controlled 
by  San  Francisco  people. 

The  Woodhill  vein,  recently  uncov- 
ered near  Grass  Valley,  is  thought  to 
be  a  continuation  of  the  bonanza  Gold 
Hill  ledge,  which  was  lost  fifty  years 
ago  after  having  made  a  record  produc- 
tion of  rich  ore.  The  vein  shows  de- 
composed quartz  and  is  being  developed 
on  virg;in  soil. 

Th-  North  Star  Mines  Co.  will  cur- 
tail its  operations,  because  of  high 
costs  and  the  occurrence  of  leaner  ores 
at  depth. 

Amador  City — B.  F.  Boullock  has 
acquired  control  of  the  Little  Amador 
property   near   Amador  City. 

Mountain  King — Deepening  of  the 
main  shaft  of  the  Mountain  King  mine 
near  Coulterville  from  the  1,800  to  the 
2,000-ft.  level  has  been  started.  On  the 
1,800  *t.  level  the  vein  is  10  ft.  wide 
and  tl.e  ore  is  rich,  but  runs  in  streaks. 
Ore  is  being  sent  to  the  mill  from  sev- 
eral levels.  Fifty  men  are  working  in 
the  mine. 

Denial  has  been  made  by  the  Masonic 
Mines  Association  of  the  report  that 
the  control  of  the  property  has  passed 
to  Oakland  capitalists.  Several  ship- 
ments of  high-grade  ore  were  made  re- 
cently. The  property  is  located  near 
Masonic. 

Yreka — The  El  Oro  Dredging  Co., 
■which  has  been  operating  a  dredge  near 
Yreka  for  a  number  of  years,  has  sus- 
pended, having  fully  exhausted  its 
grounds.  L.  N.  Parks,  superintendent, 
states  that  the  dredge  will  be  dis- 
mantled. 

J.  C.  Hubbard,  of  Yreka,  who  re- 
cently acquired  the  Osgood  quartz  mine 
near  Yreka,  has  resumed  work  in  the 
mine  and  will  start  the  mill  up  soon. 

Bishop — The  Bishop  Creek  gold  mine 
has  resumed  operations  under  the  name 
of  the  Bishop  Creek  Milling  Co. 


trates,   and    the   mine's   output   for   the 
year  will  be  large. 

The  Little  Nation  Mining  Co.  re- 
cently completed  the  purchase  of  its 
properties,  which  have  been  operated 
under  lease  and  option  for  the  last  two 
years,  and  the  company  will  begin  pro- 
duction this  summer. 

Internal  litigation  in  the  Continental 
Mining  Co.  has  apparently  been  settled 
and  the  property  will  probably  be 
turned  over  to  people  who  will  work  it 
during  the  present  year.  A  large  ton- 
nage of  a  good  ore  is  blocked  out  in 
the   Buffalo    Boy. 

The  South  Western  Mining  Co.  is 
working  the  Old  Iowa  and  producing 
considerable  ore.  It  also  has  a  lease  on 
the  Silver  Lake  mine.  There  are  sev- 
eral small  new  producers  in  the  county 
and  the  outlook  is  better  than  for  sev- 
eral years,  although  operations  are 
hindered  by  labor  scarcity. 

Boulder — The  100-ton  mill  of  the 
Colorado  United  Mines  Co.,  which  is 
being  erected  near  Wallstreet,  is  neai-- 
ing  completion  and  will  start  up  about 
July  1.  A  large  force  of  miners  is  em- 
ployed on  development  work  on  the 
Concord,  Forest  and  Ogalala  claims. 

The  Lincoln  Silver  Mines  Co.,  of 
which  Victor  C.  Alderson  of  the  Colo- 
rado School  of  Mines  is  in  charge,  has 
started  to  develop  the  Victoria  group 
near  Salina.  New  equipment  is  being 
installed  preparatory  to  driving  a  tun- 
nel to  drain  the  ground  to  a  depth  of 
400  ft. 

The  Boulder  Creek  Mining  Co.  an- 
nounces that  it  will  begin  to  erect  a 
mill  at  once  to  treat  a  large  tonnage 
of  dump  and  stope  material  at  the  old 
Blue  Bird  silver  mines.  Exhaustive 
tests,  it  is  claimed,  prove  that  the  rock 
can  be  handled  profitably. 

Mayday — W.  A.  Becker  will  sink  a 
42-ft.  shaft  in  one  of  the  old  tunnels  pn 
the  Little  La  Plata,  where  good  ore  was 
found  years  ago. 

Moigg  &  Curtet,  lessees  on  the 
Southern  Boy,  expect  to  cut  the  vein 
soon  in  the  crosscut  being  driven  to 
get  under  an  oreshoot  in  a  shaft  where 
considerable  work  was  done  last  sum- 
mer. 

The  Jumbo  Mining  Co.  has  men  at 
work  in  the  Cunningham  tunnel  which, 
it  is  said,  will  be  extended  500  ft.  to 
get  under  the  ore  exposed  in  the  Jumbo 
workings. 

Welborn  &  Clark  are  screening  the 
Idaho  dump  which  is  said  to  carry  two 
and  one-half  ounces  per  ton  in  gold. 

Ouray — The  spring  thaw  has  set  in 
and    the    first    attempts    at    getting    to 


the  inactive  mines  has  begun.  The 
Urades  Mining  Co.  is  breaking  trail 
to  its  Des  Ouray  property,  having 
reached  the  mine  with  pack  trains 
Plans  for  promptly  repairing  the  Breen 
bridge  have  been  made  and  it  is  ex- 
pected that  this  bridge  will  be  in 
shape  to  permit  hauling  over  this  road 
in  about  two  weeks. 

The  Silver  Mountain  Mines  Co.  has 
cut  its  objective,  the  Giant  vein,  in  its 
crosscut,  which  is  being  continued 
through  the  wide  vein  zone  before 
drifting  is  begun.  Supplies  are  still 
being  packed  by  mule  train  over  the 
Red  Mountain  road,  but  the  county  is 
opening  this  so  that  wagon  haul  will 
be  possible  in   about   three   weeks. 

In  the  Sneffels  district  there  is  no 
new  work  as  yet,  the  road  and  the  hills 
being  covered  with  snow.  A  small 
crew  has  continued  work  at  the  Hid- 
den Treasure  and  considerable  ore  is 
ready  for  shipment.  E.  R.  Baur,  in 
charge,  is  arranging  to  shovel  out  the 
road  at  once  and  shipments  will  prob- 
ably begin  in  two  weeks.  A  small  mill 
will  probably  be  built  this  summer. 

The  Paymaster  Mines  Co.  is  experi- 
encing trouble  in  sinking  its  explora- 
tory winze.  Contractors  have  been 
forced  to  suspend  on  account  of  tha 
heavy  flow  of  water,  the  roads  not  yet' 
permitting  pumping  machinery  to  be 
brought  in.  A  good  oreshoot  is  being 
explored  which  may  be  developed  by 
tunnel  from  below  rather  than  by  con- 
tinuing the  winze. 


IDAHO 

Option   Given   on   Tarbox   Stock   Out- 
standing— Nabob  Mill  Down 
Temporarily 

Wallace — An    option   has   been    given 
on  60  per  cent  of  the  outstanding  stock 
of  the  Tarbox  Mining  Company,  which, 
if  exercised,   will   net   the   stockholders 
27e.  per  share,  payable  in  installments 
of  25  per  cent  beginning  one  year  fi'om 
date  of  option  and  running  for  two  and 
a   half  years.     The   parties   taking   the 
option   are   required  to  spend   $100,000 
in  developing  and  equipping   the   prop- 
erty, this  to  be  paid  for  with  treasury 
stock    at    the    rate    of    20c.    per    share. 
Directors    of    the    company    decline    to 
give  the  name  of  the  person  taking  the 
option  at  this  time.     The  Tarbox  is  sit- 
uated about  three  miles   from    Saltese, 
Mont.,  in  what  is  called  the  East  Coeur 
d'Alene   district.     The   property    is   de- 
veloped   by    shaft    to   a   depth    of    1.000 
ft.,  and  large  bodies  of  low  grade  zinc- 
lead  ore  have  been  opened  on  the  600, 
800  and  1,000  levels. 

Becler — The  Nabob  company  has  sus- 
pended operations  for  about  two 
months  during  which  period  the  mill  be 
equipped  for  the  recovery  of  zinc  which 
is  now  going  down  the  creek,  the  com- 
pany having  succeeded  in  getting  a  de- 
sirable contract  for  its  zinc  product. 
An  aerial  tramway  will  also  be  erected 
to  take  the  place  of  the  present  surfac- 
gravity  tram,  which  has  never  worked 
successfully  on  account  of  curves  in  the 
track.      Work    underground    will    prj- 
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ceed  during:  the  shutdown,  and  also  a 
new  boarding:  house  will  be  built  to  ac- 
commodate mine  employees  of  the  mine. 
Announcement  of  these  improvements 
was  made  by  J.  E.  Harrington,  of  New 
Yox'k,  president  of  the  Nabob  and  Stew- 
art companies,  upon  his  recent  visit  to 
the  mine.  He  also  stated  that  the 
Stewart  company  had  leased  the  ground 
east  of  the  fault  in  the  old  Stewart 
mine  to  H.  M.  Childs,  engineer  for  the 
Bunker  Hill  &  Sullivan  company.  There 
is  known  to  be  quite  a  large  amount  of 
ore  in  the  leased  ground  which  the 
Stewart  has  found  impractical  to  work 
profitably,  but  which  may  be  easily 
reached  from  the  workings  of  the  Bun- 
ker Hill  &  Sullivan.    , 

Burke — The  Ajax  Mining  Co.  is  now 
sinking  on  ore  developed  on  the  shaft 
level  200  ft.  below  the  main  tunnel, 
where  drifting  has  disclosed  silver-lead 
ore  continuously  for  over  500  ft.,  and 
commercial  oi'e  for  160  ft.  The  appear- 
ance of  the  ore  indicates  that  it  is  the 
top  of  a  large  shoot.  The  winze 
started  on  about  a  foot  of  good  ore> 
and  if  the  theory  regarding  the  ore 
shoot  proves  correct  a  deep  tunnel  will 
be  run  to  provide  a  permanent  outlet 
for  the  mine. 

MICHIGAN 

Mayflower    Mineralization    Freakish  .— 

Isle  Royale  To   Instal  New   Nord- 

berg    Hoist    at    No.    5    Shaft — 

Osceola  Engine  House  Burned 

Calumet — Calumet  &  Hecla  shipped 
$60,000  worth  of  silver  to  the  mint  last 
■week. 

Seneca  is  shipping  to  the  Baltic  mill 
a  train  load  of  rock  every  other  day,  an 
average  of  350  tons  daily.  Of  this 
amount  60  per  cent  is  coming  from  the 
openings  and  40  per  cent  from  the 
stockpile. 

Houghton — Mayflower's  south  drift 
continues  in  good  ground.  To  date,  the 
lateral  work  has  definitely  shown  the 
trend  of  mineralization  to  be  decidedly 
freakish  in  that  it  runs  east  and  west. 

Isle  Royale  will  reopen  No.  7  shaft 
this  summer,  if  the  labor  situation  per- 
mits, and  further  exploration  of  the  ter- 
ritory south  of  No.  7  will  be  made,  by 
means  of  laterals,  in  the  territory  which 
No.  8  will  ultimately  tap.  A  new  Nord- 
bc-rg  hoist,  32  by  72  in.,  will  be  installed 
this  summer  at  No.  5  shaft. 

Winona  suspended  operations  for 
good  on  May  15.  Everything  of  value 
is  to  be  taken  from  the  mine.  Of  the 
si.x  shafts  opened  the  deepest  is  1,500  ft. 

Osceola — Gutting  of  the  engine  house 
at  Osceola's  No.  3  Kearsarge  by  fire 
last  week  will  interfere  to  some  extent 
with  the  production  from  this  branch 
of  the  Osceola  Consolidated  during 
JTay.  It  will  be  weeks  before  the  plant 
will    be    ready    again    for    use. 

Gogebic   Range 

Ironwood — The  Michigan  State  Tax 
Commission  held  a  hearing  at  the  court 
house  in  Bessemer  on  May  11  at  which 
the  valuations  of  the  mines  in  the 
county  were  reviewed. 


The  steel  shaft  house  at  "D"  shaft  of 
the  Newport  mine  is  being  dismantled. 
Owing  to  caving  the  shaft  had  to  be 
abandoned  some  time  ago. 

The  sinking  of  "H"  shaft  of  the  Pabst 
mine  has  been  completed  and  the  25th 
and  26th  level  stations  cut  out.  All 
woi'k  in  the  shaft  has  now  ceased  and 
the  timber  headframe  and  other  sink- 
ing equipment  is  being  removed.  The 
big  steel  headframe  has  been  on  the 
ground  for  many  months  and  will  now 
be  erected  as  soon  as  the  foundations 
can  be  built. 

Menominee   Range 

Iron  River — A  new  crushing  plant 
has  been  received  at  the  Bates  and  will 
be  placed  in  the  new  concrete-steel 
headframe.  An  Armstrong  "Shuv- 
eloader"  has  been  installed  under- 
ground to  help  in  mucking.  Most  of 
the  machinery  is  now  operated  by  elec- 
tricity. 

A  modern  steel  headframe  vnll  re- 
place  the    present   wooden    one    at    the 


JOPLIN-MIAMI   DISTRICT 
Missouri-Kansas-Oklahoma 

Hockerville — The  Famiington  mine 
has  been  taken  over  by  the  Lucky  O. 
K.  Mining  Co.,  a  subsidiary  of  the  Fed- 
eral Smelting  &  Refining  Co.,  and  will 
be  operated  soon.  The  mill  is  modern, 
of  the  typical  Joplin  type,  and  was 
erected  new  in  1917.  The  property  was 
owned  originally  by  Farmington,  Mo., 
men,  and  has  never  been  a  paying  pro- 
ducer. The  Lucky  0.  K.  took  it  over 
only  after  a  thorough  drilling  cam- 
paign. 

St.  Louis — The  Aztec  Co.  recently 
purchased  the  mill  erected  by  the 
Medical  Co.  on  a  lease  about  half  a 
mile  distant  and  an  attempt  was  made 
to  move  it  to  the  Aztec  mine  in  two 
sections.  Good  progress  was  being 
made  when  the  heavy  storms  of  May  3 
and  4  wrecked  one  section  and  badly 
damaged  the  other.  The  Aztec  mine 
has  been  operated  with  a  hand  jig 
plant,  supplemented  with  a  crusher  and 


DESTRUc'THjX    C.VLbJiD    BY    KKCKNT    TORNADO    AT    \lt    TuKi     ,\1ET.\LS    i.'0.' 

BLUE  BONNET  MILL,   NEAR  PICHER,  OKLA.     DAMAGE  WAS   SC.\RCELY 

REPAIRED   WHEN   .STORM   OF   MAY   3-4    UNDID   THE   WORK 


Caspian  mine  of  Pickands,  Mather  & 
Co.  The  crusher  has  been  removed 
from  the  old  frame  and  will  be  installed 
later  at  the  new  one. 

The  Mineral  Mining  Co.  is  installing 
a  new  first-motion  steam  hoist  and  put- 
ting in  three  new  boilers  at  the  Wau- 
seca  property.  It  is  likely  that  elec- 
tric pumps  will  replace  the  ones  of 
steam  now  in  use. 

The  Peninsular  Power  Co.  is  figuring 
on  a  hydro-electric  plant  on  the  Pine 
River,  10  miles  to  the  west  of  Iron 
Mountain.  At  present  the  company  is 
generating  8,000  hp.  on  the  Menominee 
River  and  7,000  hp.  on  the  Brule,  with 
an  auxiliary  steam  plant  in  Iron  River 
which  is  capable  of  developin-j  4  000  hp. 


rolls,  and  this  also  was  badly  damaged 
by  the  storm. 

Baxter  Springs  —  The  Chanute 
Spelter  Co.,  subsidiary  of  the  American 
Metal  Co  ,  has  started  its  new  mill  on 
the  Hartley  land  west  of  Baxter.  More 
than  $1,000,000  has  been  spent  in  prep- 
aration for  starting  operations  in  this 
section,  most  of  this  sum  being  re- 
quired for  the  fight  against  heavy 
water.  Approximately  one  dozen  mill 
sites  have  been  drilled  out  by  the  com- 
pany and  now  that  the  water  is  out  it 
is  expected  that  several  new  mills  will 
be  built  in  the  near  future. 

The  Euterpe  Co.  has  purchased  a  mill 
and  will  move  it  to  its  lease  northeast 
of   Hockerville. 
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MONTANA 

Corbin  District — An  aRreenient  has 
been  entered  into  wntli  the  bondholders 
of  the  Butte-Ballaklava  company, 
whereby  all  the  bonded  indebtedness 
of  the  latter,  together  with  its  other 
obligations,  will  be  taken  care  of  by 
the  Silver  Butte  Mines  Company  by 
payment  of  stock  and  cash  in  turn  for 
the  Butte-Ballaklava's  property  in  the 
Butte  district.  The  Silver  Butte  is 
operating  the  old  Corbin  Copper  prop- 
erty near  Corbin.  Ballaklava  at  one 
time  was  a  producer  of  considerable 
repute. 

NEVADA 

Dixie  Valley — Utley  Wedge  and  L. 
D.  Vorce  have  recently  completed  an 
examination  of  the  potash  deposits  in 
Churchill  County  for  the  Humbolt 
Potash  Co.  The  company  holds  16,000 
acres  in  Dixie  Valley.  Samples  were 
taken  to  a  depth  of  17  ft.  The  report 
has   not   been    made   public. 

Spanish  Belt — Consolidated  Spanish 
Belt  Mining  Co.  shipped  85  tons  of 
ore,  averaging  $150  per  ton,  during 
March  and  April.  The  10-stamp  mill 
is  in  course  of  erection.  One  300-cu.ft. 
Diesel  engine  is  in  use.  A  125-hp. 
electrical  plant  is  being  installed. 
Power  will  be  purchased  from  the 
Nevada-Colorado  Power  Co. 

Gold  Circle— The  vem  of  the  Elko 
Prince  is  developed  by  north  and  south 
drifts  for  a  length  of  2,300  ft.  on  the 
600-ft.  level.  For  over  70  per  cent  of 
its  exposed  length  on  the  600  level 
the  vein  shows  commercial  ore.  The 
original  stope  on  the  300-level  extends 
600  ft.  north  of  the  shaft,  but  the  drift 
was  extended  800  ft.  farther.  Within 
the  last  250  ft.  an  orebody  has  been 
cut.  A  150-ft.  winze  was  sunk  in 
this  and  drifts  run  both  ways  from  the 
bottom.  The  north  drift  on  the  600- 
level  was  also  extended  to  this  ore- 
body,  the  ore  being  similar  in  char- 
acter to  that  on  the  lower  levels,  but 
more  uniform  -in  value.  The  north  drift 
on  the  750-level  is  being  driven  for  the 
same  ground  at  the  rate  of  9  ft.  per 
day.  The  mill,  which  was  built  by  .1. 
V.  N.  Dorr,  treats  60  tons  per  day.  Th ; 
production  of  the  Elko  Prince  is  ap- 
proaching $2,000,000.  L.  D.  Dougan  is 
general  superintendent  of  mine  and 
mill,  and  William  L.  Chapman,  for- 
merly with  the  Atkins-KroU  Co.,  is  the 
engineer. 

UTAH 

Park  City — This  camp  is  again  ship- 
ping its  usual  tonnage  now  that  the 
switchmen's  strike  of  two  weeks'  dura- 
tion is  ended.  There  were  shipped 
2,722  tons  of  ore  the  week  ended  iVIav 
8  and  2,803  tons  the  week  preceding. 
The  week  before  that  nothing  was 
shipped,  as  no  cars  were  available. 
Shippers  last  week  were:  Judge  M.  & 
S.,  629  tons  and  33  tons  of  spelter;  Sil- 
ver King  Coalition,  723;  Ontario  Sil- 
ver, 494;  Daly  West,  296;  and  Daly,  52. 

The  road  to  the  Naildriver  is  not  yet 
in  condition,  and  it  will  be  about  three 
weeks  before  this  property  can  ship. 


The  Ontario  Silver,  replying  to  em- 
ployees asking  a  50c.  raise  in  pay,  de- 
clared itself,  after  careful  considera- 
tion, unable  under  present  conditions  to 
make  any   increase. 

Stockton — The  Muirbrook  property, 
U  miles  from  Stockton,  owned  and 
managed  by  Lena  Larson,  has  been 
making  small  shipments  of  ore  carry- 
ing silver,  copper  and  gold.  A  shaft 
has  been  sunk  by  three  men  working  to 
the  500  level.  The  ore  has  been  com- 
ing from  a  stope  between  the  400  and 
500  levels.  A  good  body  of  milling  ore 
is  reported  to  have  been  opened  on  the 
200  level. 

Eureka — Tintic  mines  are  now  ship- 
ping a  good  tonnage  of  the  ore  ac- 
cumulated during  the  period  of  the 
switchmens'  strike.  In  the  week  ended 
May  8  shipments  amounted  to  180  cars, 
and  the  week  preceding  124  cars. 

WASHINGTON 

Index — The  Sunset  Copper  Co.  is 
steadily  producing  between  100  and  150 
tons  of  ore  daily.  The  mine  is  operat- 
ing two  shifts  and  the  mill  is  on  a 
three-shift  basis.  Seventy  men  are  em- 
ployed. This  is  the  most  consistently 
producing  property  in  the  Cascades. 
The  ore  lies  in  lenses  along  a  shear 
zone  through  granodiorite.  The  winze 
has  just  been  deepened  200  ft,  below 
the  adit  level  and  some  promising  new 
orebodifes  developed. 

Spokane — The  0-lo-lim,  a  promising 
copper  property  on  the  Spokane  Indian 
Reservation  near  Davenport,  is  under 
development  by  James  Keith.  The  shaft 
has  been  sunk  to  a  depth  of  250  ft.,  and 
a  15-ft.  crosscut  from  the  bottom  of 
the  shaft  cut  the  vein.  A  width  of  5 
ft.  is  reported,  2  ft.  of  which  is  of  ship- 
ping grade.  Shipments  of  ore  will  be 
made  to  the  Tacoma  smelter  as  soon  as 
the  conditions  of  the  roads  improve. 

WISCONSIN 

Linden — C.  W.  Stoops  and  Charles 
Singer  are  developing  the  Jerry  Rule 
lease  one  mile  north  of  Linden,  adjoin- 
ing the  Fearless  mine  on  the  north. 
Drilling  so  far  indicates  a  good  dis- 
covery of  high-grade  blende  at  110  ft. 
depth. 

Platteville — The  Wisconsin  Zinc  Co. 
is  developing  the  Charles  Smyth  land, 
at  Benton,  taken  over  under  sub-lease 
from  the  Consolidated  Zinc  Co.,  which 
proved  the  property  by  drill  and  shaft. 

Dodge^nlle — A  small  custom  mill  is 
planned  to  treat  blende  ore  from  the 
McKinlay   and    Pollard    properties. 

Mellen — The  Berkshire  Mining  & 
Development  Co.  has  been  operating 
for  some  years  on  the  western  end  of 
the  Gogebic  Range,  Wis.,  near  Mellen, 
on  a  lai'ge  deposit  of  lean  siliceous 
banded  hematite  assaying  from  45-50 
per  cent  iron,  23  per  cent  silica  and 
about  0.020  phosphorus.  The  ore  is 
hard  and  dense  and  the  company,  which 
is  composed  of  non-miners  residing  in 
northern  Wisconsin  and  Minnesota,  had 
planned  to  make  a  product  by  crush- 
ing and  jigging  that  would  run  56  per 


cent  iron,  12  per  cent  silica  and  low  in 
phosphorus.  Some  unimportant  ex- 
periments were  carried  out  before  the 
mill  was  erected,  but  when  completed 
it  was  found  that  the  results  were  not 
satisfactory,  and  some  other  methods 
will  perhaps  be  tried  later.  The  com- 
pany has  expended  more  than  $300,000 
in  construction,  but  no  ore  ever  has 
been  shipped.  Recently  there  has  been 
a  change  in  officers  and  some  new  blood 
has  been  injected  into  the  corporatior. 

CANADA 

British   Columbia 

St«wart — It  is  stated  by  Lieut. -Col. 
T.  A.  Hiam,  of  the  Pacific  Coast  E.x- 
ploration  Co.,  that  there  is  a  possibility 
that  the  Canadian  Northwestern  Ry., 
tiaversing  the  Bear  River  Valley,  Port- 
land Canal  District,  will  be  open  for 
service  this  year.  Col.  Hiam's  com- 
pany controls  the  Big  Missouri,  Salmon 
River,  and  other  properties  in  which 
Sir  Donald  Mann  is  interested.  The 
railroad  referred  to  was  constructed  as 
a  result  of  the  Portland  Canal  boom  of 
1910.  Since  then,  however,  it  has  been 
idle.  If  it  is  possible  to  put  it  in  shape 
for  operation  this  summer,  even  should 
the  service  be  rough  and  intermittent, 
the  benefit  to  prospectors  and  mine 
operators   would   be   substantial. 

The  new  concentrator  being  installed 
at  the  Premier  should  be  ready  for  op- 
eration in  a  short  time,  as  the  last  of 
the  machinery  has  gone  forward  ami 
work  is  being  pushed.  Meanwhile  high- 
grade  ore  continues  to  be  taken  out 
and  shipped  at  intervals.  Diamond 
drill  development  continues  on  the  prop- 
erty. 

Boyle  Bros.,  of  Spokane,  are  under- 
stood to  have  been  awarded  a  contract 
for  12,000  ft.  of  diamond  drilling  on 
the  Province  claim  of  the  Big  Missouri 
Group. 

Drifting  is  in  progress  on  the  Forty 
Nine  Group,  a  crew  being  employed  in 
opening  up  a  recently  found  vein  of 
high-grade  ore.  Wesley  W.  Warren, 
consulting  engineer,  is  supervising  the 
work. 

Hedley— The  Hedley  Gold  Mining  Co. 
operating  the  Nickel  Plate  mine,  has 
come  to  an  agreement  with  its  em- 
ployees. The  latter  demanded  an  in- 
crease of  75c.  a  day  but  agreed  to  ac- 
cept 50c.  advance  and  are  now  back  at 
work.  G.  P.  Jones,  manager,  is  not 
certain  that  the  additional  overhead  ex- 
pense will  permit  a  profit  but  is  taking 
a  chance  on  government  action  for  the 
relief  of  gold  producers. 

Sidney  Inlet — The  new  300-ton  mill, 
recently  installed  by  the  Alaska-British 
Columbia  Metals  Co.,  at  Sidney  Inlet. 
Vancouver  Island,  has  begun  opera- 
tions. 

MEXICO 

The  Sonora  state  government  has  es- 
t<;blished  at  Herniosillo  a  department 
OT'  mining,  to  correspond  in  its  func- 
tions to  those  of  the  Mexican  federal 
department  of  commerce,  ir.<''istry  and 
labor.  It  will  attend  to  the  granting 
of  concessions  and  will  be  a  court  for 
the  adjustment  of  any  labor  troubles. 
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Silver  and  Sterling  Exchange 


Sterling 
Kxchange 

Silver 

.May 

Sterling 
Exchange 

Silver 

Ma.v 

New  York, 
Cents 

London. 
Pence 

58f 
581 
58 

New  York. 
Cents 

London. 
Pence 

14 

15 

3811 
380f 
381 

100 
99| 

99| 

17 
18 
19 

3  82 
381 
380 

99f 
99J 
99f 

5  Si 
581 
581 

New   York   quotations   are   as   reported   by  Handy   &   Harman    and    are   in    eents   per   troy    ounce 
of  bar  silver,  000  fine.     London  quotations  are  in  pence  per  troy  ounce  of  sterling"  silver,  02.3  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zino 

May 

Electrolytic 

18,65 

99  Per  Cent 

Straits 

NY 

St.  L 

St.  L. 

13 

53  75 

55  75 

8  50 

8.25 

7.65 

14 

18  60 

53.75 

56.25 

8   50 

8  35 

7  60 

15 

18  60 

53.75 

56.25 

8. 50 

8  25 

7  60 

17 

18  50 

53  25 

55.75 

8  50 

8.25 

7  60 

18 

18  40 

52.50 

54.25 

8  40 

8  20 

7  60 

IQ 

18  40 

51.25 

53.75 

8.40 

8   15 

•7  55 

The  above  quotations  are  our  appraisal  of  the  averag-e  of  the  major  markets  based  s^enerally 
on  sales  as  made  and  reported  by  producers  and  ag'encies.  and  represent  to  the  best  of  our  judgr- 
ment  the  prevailing-  values  of  the  metals  for  prompt  and  nearby  deliveries  constituting  the  major 
markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Loui«  i=  the  normal  basing 
point.     All  prices  are  in  cents  per  pound. 

Copper  is  commonly  sold  on  terms  "delivered."'  which  means  thai  the  seller  pays  the  freig-ht 
from  refinery  to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing-  to 
figure  net  prices  on  individual  transaciions.  Consequently,  an  averase  deduction  is  made  from 
the  "delivered"  price.  At  present  the  averagre  cost  of  delivery  from  New  York  refineries  is  0.15c. 
per  lb,  and  that  deduction  is  made  to  arrive  at  the  New  York  price.  When  copper  is -sold  f.o.b. 
or  f.a.s.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingrot  bars  and  cakes.  For  ingots 
an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes 
are  sold  at  a  discount  of  0.1"5c.  per  lb 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at 
35c.  per  100  lb.  above  St,  Louis.  Tin  is  quoted  on  the  basis  of  spot  ■American  tin  00  per  cent 
grade,   and  spot  Straits  tin. 


London 


Copper 

Tin 

Le 

ad 

Zioo 

Mav 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3  M 

13 
14 
15 
17 
18 
19 

I00| 
lOOf 

'99- 

98- 
87- 

103  J 
103 

XQl 

101 

92 

112 
112 

in 
no 

106 

297 
296J 

2951 

287 

283 

300 
301 

366' 

291 
287 

37f 

3  Si 

40 ; 

40 

39; 
40 

41f 
411 

381 

45| 
454 

45i 

45 

44f 

47 
471 

47i 
46f 
461 

The  above  table  gives  the  closing-  quotations  on  the  London   Metal   Exchangre. 
in  pounds  sterlingr  per  ton  of  2.340  lb. 


All  prices  are 


Metal  Markets 

New   York,   May    19,   1920 

Demoralization  of  the  London  mar- 
kets and  the  continued  transportation 
difficulties  in  this  country  have  resulted 
in  almost  complete  cessation  of  local 
sales.  Consume.s  are  not  willing  to 
contract  for  metal  with  deliveries  and 
future  trade  conditions  so  uncertain. 
The  freight  situation  has  improved 
slightly  in  the  vicinity  of  St.  Louis,  but 
continues  very  bad  around  New  York. 
Shipments  can  be  made  to  the  West 
if  box  cars  can  be  had,  but  in  general 
only  those  are  available  which  have 
brought  other  freight  to  the  shipper. 
Shipments  into  New  England  are  al- 
most impossible.  One  producer  offered 
to  make  up  a  solid  trainload  from  a 
local  refinery,  to  be  split  up  on  reach- 
ing a  central  New  England  point,  but 
was  turned  down.     The  labor  situation 


in  many  consuming  centers,  particularly 
Youngstown,  continues  bad. 

Copper 

With  the  exception  of  a  few  small 
producers  and  some  second-hand  lots, 
practically  none  of  this  metal  has  been 
sold.  The  export  trade  has  also  been 
comparatively  inactive.  Some  improve- 
ment has  taken  place  in  the  movement 
of  copper  to  consumers,  but  Eastern 
seaboard  refineries  have  as  much  diffi- 
culty as  ever  in  getting  blister.  The 
large  producers  are  holding  their  prices 
firm  at  19c.  for  nearby  deliveries,  real- 
izing that  no  increased  business  to 
speak  of  would  result  from  a  reduction. 
The  market,  however,  is  set  by  scat- 
tered sales  of  small  lots  at  varying 
prices. 

The  collapse  of  the  London  market 
today  was  reported  to  be  caused  by  Jap- 
anese selling  of  stock  metal.  Japanese 
interests  are  also  trying  to  unload  metal 


here  and  are  reported  to  have  offered 
500  tons  at  18c.  Were  it  in  the  form 
of  wire  bars  instead  of  ingots  it  would 
probably  be  snapped  up. 

Lead 

Practically  all  lead  sales  now  being 
made  are  conditioned  on  ability  to  ship 
Contracts  continue  to  be  largely  for 
June  delivery,  and  are  small  in  volume, 
though  numerous.  Consumers  are  will- 
ing to  take  only  enough  metal  to  satisfy 
early  requirements,  as  future  condi- 
tions are  too  uncertain.  Some  lead  on 
long-term  contracts  has  been  canceled, 
as  the  buyers  have  not  been  able  to  get 
deliveries  on  other  raw  materials  and 
have  therefore  been  compelled  to  oper- 
ate at  reduced  capacity.  Good  corrod- 
ing lead  is  scarce.  Some  has  been  sold 
which  has  not  been  of  the  quality  ex- 
pected. Comment  on  the  general  lead 
situation  appears  on  page  1192. 

The  price  has  not  varied  a  great  deal 
from  the  official  figures  of  the  A.  S.  & 
R.,  8ic.,  New  York,  and  8Jc.,  St.  Louis. 
Some  metal  has  been  sold  at  slight  ad- 
vances over  these  prices,  particularly 
for  shipment  from  Western  points, 
where  transportation  is  a  little  more 
certain  than  in  the  East,  and  for  spe- 
cial brands.  Influences  are  also  at 
work  to  bear  the  market,  and  we  have 
had  reports  of  a  fair  tonnage  sold  close 
to  8c.,  St.  Louis. 

Zinc 

This  metal  continues  very  weak,  with 
present  prices  below  cost  of  production. 
Producers  are  not  selling  unless  they 
have  to  raise  the  money.  The  London 
price  has  weakened  further,  and  even 
at  the  current  low  levels  here  an  op- 
portunity for  an  attractive  arbitrage 
business  is  offered.  There  is  some 
query  as  to  where  the  low-priced  zinc 
is  coming  from.  It  probably  repre- 
sents American  zinc  futures  bought  by 
London  traders  in  the  winter  months. 
Local  European  sales  are  supplied  by 
speculative  stocks  unloaded  at  a-  loss. 

High-grade  zinc  finds  a  good  market, 
and  has  not  been  influenced  by  the 
weakness   in  Prime   Western  grade. 

Tin 

Trading  in  tin  is  largely  in  the  hands 
of  the  speculative  element.  Bona-fide 
consumers  did  some  active  buying  at 
about  60c.,  as  the  price  was  falling,  but 
their  wants  are  now  pretty  well  sup- 
plied. They  hesitate  to  lay  in  stocks  of 
as  high  priced  a  metal  as  tin  under  the 
present  conditions  of  industrial  unrest 
and  tight  money.  The  London  market, 
which  of  course  governs  the  local  price 
of  tin,  is  fast  receding  from  the  £300 
figure,  which  was  passed  early  last 
week. 


1190 


Engineering    and    Mining    Journal 


Vol.  109,  No.  21 


Some  electrolytic  was  sold  during  the 
week  at  55J@55Jc. 

Straits  tin  for  future  delivery:  May 
13,  54@54iic.;  May  14,  54i@55c.;  May 
15,  54ii@55c.;  May  17,  54@54Jc.;  May 
18,  52S@523e.;  May  19,  5U@513c. 

Arrivals  of  tin  in  long  tons:  May  11, 
China,  110;  May  14,  London,  115;  May 
18,   London,    150;    Liverpool,    110. 

Gold  and  Silver 

Gold  in  London  on  May  13,  107s.  6A.-, 
May  14,  108s.;  May  17,  108s.  Id.;  May 
18,  108s.  3d.;  May  19,  108s.  8d. 

Fcreisn  Exchange — Sterling  has  been 
in  light  demand  and  the  price  range 
is  narrow.  Favorable  ai-rangements 
with  regard  to  the  German  indemnity 
to  France  have  resulted  in  increasing 
the  value  of  the  franc,  which  has  been 
in  active  demand  the  last  two  or  three 
days.  Marks  also  continue  to  improve. 
In  units  to  the  dollar,  francs  and  lire 
were  quoted  on  Tuesday  at  13.86  and 
19.90  respectively.  German  marks, 
2.08c.,  and  New  York  funds  in  Mon- 
treal, 11;';.  per  cent  premium.  Canadian 
e.xchange  is  not  e.xpected  to  approach 
much  nearer  parity  before  the  harvest 
season. 

Silver — The  London  price  of  silver 
has  dropped  slightly,  due  to  continued 
sales  of  melted  coin  from  the  Continent. 
New  York  market  continues  dull  on  lack 
of  demand  from  China  and  India.  The 
feature  of  the  silver  market  in  the 
United  States  was  the  announcement  on 
May  13  by  the  Director  of  the  Mint  that 
the  Government  will  purchase  silver 
bullion  at  $1  an  ounce  1,000  fine  where 
this  bullion  is  the  product  of  mines  of 
the  United  States  and  of  reduction 
works  of  the  United  States.  This  an- 
nouncement would  appear  to  have  the 
effect  of  stabilizing  the  price  at  recent 
current  figures. 

Me.xican  dollars  at  New  York:  May 
13,  16hc.;  May  14,  761;  May  15,  761; 
May  17,  76i;  May  18,  76i;  May  19,  76.V 

Other  Metals 

Aluminum — Ingot  is  quoted  at  33c., 
with  31J@32Jc.  open  market  for  98@ 
99  per  cent  virgin;  quiet.     Unchanged. 

Antimony — Market  weaker  and  dull, 
with  tendency  to  sh^de  prices.  Spot, 
9J@10c.;  W.  C.  C,  10:k.,  weak;  Cook- 
son's  "C"  grade,  14i|c.  Chinese  and  Jap- 
anese brands,  spot,  9S@9^c.  Market 
quiet,  with  little  business  being  done. 

'Needle  Antimony  ^  The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  9Jc.  per  lb.,  although  demand 
continues  quiet.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  12  to  15c.  per  lb.  according  to 
quantity.     Unchanged. 

Bismuth — Quoted  at  $2.70@$3  per  lb. 
for  500-lb.  lots. 

Cadmium — Quoted  nominally  at  $1.40 
@$1.50  per  lb.  Some  metal  may  be  had 
as  low  as  $1.20  per  lb.     Market  dull. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  form. 


Cobalt — Metal  remains  unchanged  at 
$2..50®$3  per  lb.    Black  oxide  $2  per  lb. 

Iridium — Unchanged  at  $300  per  oz., 
although  little  or  no  metal  is  to  be  had. 

Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32(a)$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  42c.;  shot,  43c.;  elec- 
trolytic, 45c;  Monel  metal,  shot.  35c; 
blocks,  35c.,  and  ingots,  38c.  per  lb.  Un- 
changed. 

Osmium — Open  market  prices,  $150(S) 
$165  per  troy  oz.  Dealers  are  willing 
to  pay  $50@,$75  per  troy  oz. 

Palladium — Quoted  at  $85@$90  per 
oz.;    inactive. 

Platinum — Inactive,  with  metal 
quoted  $90@$95  per  oz.  and  little  busi- 
ness being  done. 

Quicksilver — Market  rather  quiet  and 
steady,  at  $95  per  75-lb.  flask.  San 
Francisco  wires  $90,  steady. 

Kuthenium— Market  value,  $200@ 
$220  per  troy  oz.     Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18(o)$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore — Current  price  of 
chrome  ore  on  the  basis  of  Cr^Oj  varies 
with  the  sesquioxide  contained.  The 
guaranteed  50  per  cent  foreign  ore  with 
a  minimum  of  6  per  cent  silica  ranges 
from  72c.  to  80c.  per  unit,  New  York. 
Comment  on  this  market  appears  on 
page  1192. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports,  re- 
main at  prices  fixed  last  year,  as  fol- 
lows: Old  Range  bessemer  55  per  cent 
iron,  $7.45;  Old  Range  non-bessemer, 
55J  per  cent  iron,  $6.70;  Mesabi  bes- 
semer, 55  per  cent  iron,  $7.20;  Mesabi 
non-bessemer,  511  per  cent  iron,  $6.55. 
No  cancellations  of  ore  contracts  are 
anticipated  as  a  result  of  the  shutdown 
of  a  number  of  furnaces. 

Manganese  Ore — Purchasers  seem  to 
have  covered  immediate  requirements. 
High-grade  ore  is  quoted  80@85c.  per 
unit.  Chemical  ore  (MnO:>  quoted  at 
$80@$90  per  gross  ton. 

Molybdenum — Tendency  of  holders 
to  dispose  of  stocks.  Quoted  nominally 
a»  75c.  per  lb.  of  contained  sulphide 
for  85  per  cent  MoSj. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ores — Ilmenite,  2c.  per  lb. 
of  52  per  cent  TiO:.  Unchanged. 
Rutile,  standard  imported  Norwegian 
grade,  carrying  a  minimum   of  95  per 
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cent  titanium  dioxide,  in  the  form  of  con- 
centrates, is  quoted  at  lie.  per  lb. 

Tungsten  Ore  —  Few  transactions. 
Chinese  wolframite  is  quoted  $6.50(a)$7 
per  unit.  Bolivian  spot  is  offered  nom- 
inally at  $8..50@$9  per  unit.  Scheelite, 
spot,  $15  per  unit. 

Uranium  Ore  (Carnotite) — $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UjO.)-  Ores  must  contain  a  min- 
imum of  2  per  cent  U^O,. 

Vanadium  Ore — Prices  are  usually 
based  on  vanadium  content,  and  at 
present  range  from  $1  to  $3  per  lb.  of 
contained  vanadium.  Variation  also 
depends  on  presence  of  lead,  copper,  ar- 
senic,  molybdenum,   uranium,   etc. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@S100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  May  15 — Zinc  blende, 
per  ton,  high  $48.80;  basis  60  per  cent 
zinc,  premium,  $45;  Prime  Western, 
$42.50@$40;  fines  and  slimes,  $40@ 
$37.50.  Calamine,  basis  40  per  cent 
zinc,  $36.  Average  settling  prices: 
Blende,  $45.97;  calamine,  $39.35;  all 
zinc  ores,  $45.68. 

Lead,  high,  $110.15;  basis  80  per  cent 
lead,  $100;  average  settling  price,  all 
grades  of  lead,  $103  per  ton. 

Shipments  the  week:  Blende,  9.470; 
calamine,  332;  lead,  1,562  tons.  Value. 
all  ores  the  week,  $611,710. 

Of  the  total  purchases  of  10,500  tons 
of  blende  this  week,  fully  a  third  was 
purchased  today  and  a  large  portion  of 
that  this  afternoon.  Sellers  were  slow 
letting  go  on  the  lower  basis  price  of 
$42.50. 

Platteville,  Wis.,  May  15— Blende, 
basis  60  per  cent  zinc,  no  sales  of  high- 
grade  blende  reported.  Car  shortage 
and  the  scarcity  of  high-grade  blende 
combined  to  make  shipments  the  lowest 
i'.i  years.  Lead  ore,  basis  80  per  cent 
lead,  $95  to  $100  per  ton.  Shipments 
for  the  week:  Blende,  868;  calamine, 
120;  lead,  163;  sulphur  ore,  55  tons. 
Shipments  for  the  year;  Blende,  28,- 
679;  calamine,  1,620;  lead,  2.551;  sul- 
phur ore,  514  tons.  Shipped  during  the 
v.eek  to  separating  plants,  1,808  tons 
blende. 

Non-Metallic  Minerals 

-Asbestos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbrooke  to  New  York,  27Jc., 
carload  lots.  Crude  No.  1,  $1,800@ 
$2,.500;  crude  No.  2,  $1,100@$1,500: 
spinning  fibres,  $400@$700;  magnesia 
and  compressed  sheet  fibres,  $300@ 
$400;  shingle  stock,  $100@$150;  paper 
stock,  $60@$80;  cement  stock,  $17.50@ 
$30;  floats,  $8.50@$15  per  short  ton. 
Crude  No.  1,  f.o.b.  Thetford  Mines, 
fi-eight  to  New  York  $8.45  per  ton  in 
carload  lots,  to  which  must  be  added 
the  5  per  cent  Canadian  royalty  ex- 
port  tax. 
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Chalk — English,  extra  light,  5@7c. 
per  lb.;  light,  4J@6c.  per  lb.;  dense, 
4@5c.  per  lb.  f.o.b.  New  York.  Un- 
changed. 

China  Clay  (Kaolin) — Imported  lump, 
$£5@$35  per  ton;  imported  powdered, 
$SO@.'560  per  ton;  domestic  lump,  $10@ 
$20  per  ton;  domestic  powdered,  $25@ 
$40  per  ton  f.o.b.  New  York. 

Feldspar  —  Situation  remains  un- 
changed with  $13.50@$18,  ground 
g-rade,  f.o.b.  New  York  State  still  hold- 
ing firm. 

Fluorspar — Ohio  district:  prompt,  $28 
per  ton;   contract,  $23@$25  per  ton. 

Fuller's  Earth — Remains  firm  at  $25 
@$30  per  ton  for  domestic  and  $35@ 
$40  for  foreign,  with  little  material 
available  at  these  prices. 

Graphite  —  R-esent  quotations  for 
crucible  flake  are:  85  per  cent  carbon 
content,  7c.  per  lb.;  90  per  cent,  81c.; 
30  per  cent  (dust  polish  grade)  Ic;  50 
per  cent  (dust  facing  grade)  lie.  Mex- 
ican amorphous  graphite  is  being  sold 
at  $55@$60  per  short  ton;  Korean,  33c. 
per  lb.;  Madagascar,  9c.;  Ceylon,  4l@ 
16c.,  according  to  quality.     Unchanged. 

Gypsum — Wholesale  price,  plaster  of 
paris  in  carload  lots,  is  $3.75  per  250- 
Ib.  bbl.,  alongside  dock  New  York. 

Magnesite — Dead  burned,  for  refrac- 
tory (see  Refractories). 

Mica — No  change  in  prices  per  lb.  for 
sheets  slightly  stained  and  for  clear 
mica  according  to  grade:  No.  6,  50c.; 
No.  5,  $1.20@$1,40;  No.  4.  $2@$3;  No. 
3,  $4.25@$5;  No.  2,  $5.50@$7;  No,  1, 
$8;  all  prices  f,o.b.  New  York. 

Calcined  Magnesite  —  High  -  grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  points.  The  price  of 
freshly  ground  calcined,  suitable  for  the 
flooring  trade,  is  $65@$75  per  ton  f.o.b. 
Eastern  points. 

Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Nitrate — Quotations  remain  at  $3.90 
per  cwt.,  ex  vessel,  Atlantic  ports.  Fu- 
tures are  quoted  $3.90@$4.10. 

Phosphate  Rock  —  Prices  quoted  per 
long  ton  at  Florida  ports  are:  68  per 
cent  tricalcium  phosphate,  $6.85;  70  per 
cent,  $7,35;  74  to  75  per  cent,  $10;  75 
per  cent  minimum,  $10,50;  77  per  cent 
minimum,  $12,50.     Unchanged. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2Jc,  per  lb.    Unchanged. 

Pyrites  —  Spanish  furnace  size  ore 
is  selling  at  16^c.  when  buyers  can  be 
found.  Freights  range  from  15s.  to 
17s.  Domestic  pyrites,  fines,  sell  at 
12J@14c.,  f.o.b.  mines.     No  change. 

Sulphur — Demand  is  good  and  prices 
average  $18  per  ton  for  domestic,  and 
$20  for  export,  f,o,b.  Texas  and  Louis- 
iana mines. 

Talc — Southern  powdered,  carload 
lots,  $12  per  ton;  less  than  carload,  $15, 
f.o.b.  cars.  Freight  to  New  York, 
$5.25  per  ton,  carload  lots;  less  than 
carloads,  $9.25. 


Mineral  Products 

Arsenic — Oxide,  lump  (white  ar- 
senic), 13i@14^c.  per  lb.;  sulphide, 
powdered  (red),  23@24c.  per  lb.,  car- 
load lots. 

Nitrate — Quoted  at  $3.85  per  cwt., 
ex  vessel,  Atlantic  ports.  Futures  re- 
main $3.90@$4.10. 

Potassium  Sulphate — Carload  lots, 
price  per  ton  for  powdered  material  is 
$225@$240. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200  @  $250  per  ton  f.o.b. 
Niagara  Falls,  N.  Y.     Unchanged.  • 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  American  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium, 
4  to  6  per  cent  carbon,  18@19c.  per  lb. 
of  chromium  contained. 

Ferromanganese — Prompt  has  stif- 
fened again,  due  to  failure  of  English 
ferromanganese  to  arrive  on  time. 
Prompt  quotable  at  $240@$250,  per  ton 
delivered,  third-quarter  or  second-half 
contracts  remaining  at  $200. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
@$2.75  per  lb.  of  contained  metal. 

Ferrosilicon  —  Electrolytic,  50  per 
cent,  delivered,  $78@$80;  75  per  cent 
h&rdly  quotable,  on  account  of  limited 
demand,  but  about  $155,  delivered. 
Bessemer,  10  per  cent,  $62.50;  11  per 
cent,  $65.80;  12  per  cent,  $69.10,  f.o.b. 
furnaces  at  .Jackson  and  New  Straights- 
ville,  Ohio.     All  prices,  per  ton. 

Ferrotungsten — Unchanged  at  85c@ 
$1.15  per  lb.  contained  tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — Basis  30-40  per  cent, 
$6.50@$7  per  lb.  of  V  contained. 

Spiegeleisen — Remains  at  $72.50@ 
$75  per  ton,  furnace,  for  prompt  de- 
livery. 

Metal  Products 

Copper  Sheets — No  change  in  Jan.  7 
price  of  29 Jc.  per  lb.;  wire,  quoted  22i 
(a)23c,;  market  still  strong. 

Lead  Sheets — Full  lead  sheets,  12 Jc; 
cut  lead  sheets,  12ic,  in  quantity  prices, 
mill  lots.     Unchanged. 

Nickel  Silver — Unchanged  at  39Jc. 
per  lb.  for  18  per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
263c.;  sheathing,  25ic.;  rods,  i  to  3  in.; 
23?c.    Unchanged. 

Zinc  Sheets— $12.50  per  100  lb.,  less 
8  per  cent  on  carload  lots,  f.o.b,  smelter; 
zinc  plates,  12c.  per  lb.    Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70@ 
$75  per  net  ton,  f.o.b.  Chester,  Pa. 


'Furnished  by  Foote  Mineral  Co.   Phila- 
delphia, Pa. 


Chrome  Cements — Unchanged  at  $45 
@$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick  —  First-quality  fire  clay, 
$45@$50  per  1,000,  f.o.b.  Clearfield,  Pa.; 
second  quality,  $40@$45  per  1,000,  f.o.b. 
Clearfield,  Pa. 

Magnesite  —  Dead  burned,  $48@$,55 
per  net  ton,  f.o.b.  Chester,  Pa.;  brick, 
9  X  41  X  21  in,,  $90@$95  per  net  ton, 
f,o.b.  Chester,  Pa.  Dolomite  is  selling 
at  $12.50  per  ton,  f.o.b.  Ohio. 

Silica  Brick— $50@$55  per  1,000,  f.o.b. 
Mount  Union,  Pa. 

Iron  Trade  Review 
Pittsburgh,  May  18,  1920 

The  iron  and  steel  industi-y  as  a 
whole,  including  both  consumers  and 
producers,  is  more  aff^ected  by  the  rail 
strike  and  its  consequences  than  a  week 
or  a  fortnight  ago.  In  various  re- 
spects there  is  improvement,  with  more 
men  at  work  on  the  railroads  and  with 
more  lines  of  communication  open,  but 
the  industry  is  suffering  from  two  cu- 
mulative effects,  one  being  increased 
car  shortage,  the  other  the  exhaustion 
of  stocks  of  consumers. 

Since  the  beginning  of  the  rail  strike 
every  effort  has  been  made  by  coal 
mines,  coke  works,  steel  mills,  and  other 
shippers  to  load  as  much  freight  as  pos- 
sible, empties  being  gathered  up  where- 
ever   obtainable 

As  to  consumers'  stocks  of  steel,  con- 
ditions vary  in  different  lines,  but  there 
seem  to  be  practically  no  stocks  left, 
and  steel  consumption  is  now  approx- 
imately equal  to  the  receipts, 

Pig  Iron — The  market  is  stagnant, 
there  being  little  inquiry,  and  then  only 
for  small  lots  for  spot  or  early  ship- 
ment. Bessemer  and  basic  hardly  re- 
flect any  inquiry.  In  foundry  iron  there 
is  only  a  prompt  market,  but  this  mar- 
ket has  advanced  a  dollar  a  ton,  $44, 
Valley,  being  minimum,  and  this  is  the 
only  market  quotable.  We  quote  bes- 
semer,  $42.50;  basic,  $43;  foundry,  $44 
(a)$45,  f.o.b.  Valley  furnaces,  freight  to 
Pittsburgh  being  $1.40. 

Steel — There  Sre  occasional  transac- 
tions in  sheet  bars,  but  practically  none 
in  billets.  We  quote:  Billets,  $60@$65; 
sheet  bars,  $70@$75;  rods,  $70@$75. 

Charcoal  and  Coke 

Charcoal  —  Large  quantities  sell  as 
follows:  Willow,  7c.  per  lb.;  hardwood, 
4ic.  per  lb.,  in  250-lb.  bbl. 

Buffalo — For  72-hour  Connellsville 
foundry,  $15;  for  48-hour  furnace,  $13.- 
50  per  ton. 

Connellsville — Market  stiffer.  Prompt 
furnace,  $14  and  higher;  prompt  foun- 
dry, $12@$14;  contract  foundry,  $11@ 
$12  per  net  ton  at  ovens.  Production 
is  about  70  per  cent  of  the  rate  before 
the   strike. 

New  River — Furnace,  $11.50@$12.50, 
and  foundry,  $13@$14  per  ton. 

Pocahontas — Furnace,  $12@$13  per 
ton. 

Wise  County — Furnace,  $12@$14  per 
ton;  foundry.  S]2@$14  ner  ton. 
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The  Lead  Situation 

The  lead  situation,  in  spite  of  the  recent  drop  in  price  of 
lead,  may  be  said  to  occupy  a  favorable  position,  especially 
when  comparison  is  made  with  the  situation  in  the  metal 
during  1919.  It  was  in  April  of  that  year  that  lead  began 
to  advance  in  price  at  an  unusually  steady  rate.  Starting 
at  a  little  less  than  5c.  per  lb.  (New  York),  the  price  rose 
in  twelve  months  to  its  recent  high  level  of  over  9c.  How- 
ever, this  advance  was  broken  last  month  (April),  the 
average  price  dropping  to  8.902c.  per  lb.,  and  initiating  the 
only  notable  recession  for  over  a  year.  The  present  New 
York  price  of  8.50c.  is  about  equivalent  to  prices  ruling  in 
midwinter.  The  decline  is  chiefly  attributed  to  transporta- 
tion difficulties. 

Contrasted  to  the  situation  in  copper,  the  lead  market 
has  exhibited  strength  that  trading  in  the  red  metal  has  not 
shown.  Lead  production  was  immediately  curtailed  after 
the  Armistice,  as  lead  is  not  so  essential  a  metal  to  recon- 
struction as  copper,  and  the  lead  market  was  not  affected  by 
the  speculative  buying  that  characterized  purchases  of  cop- 
per in  the  spring  of  last  year,  which  helped  to  send 
copper  to  a  peak  above  22c.  per  lb.  As  with  copper,  it  was 
domestic  buying  that  first  lent  strength  to  the  lead  market, 
which  was  supplemented  by  unlooked-for  European  sup- 
port in  the  form  of  a  demand  for  American  lead. 

To  understand  the  important  elements  in  the  lead  situa- 
tion today  it  is  necessary  to  appreciate  the  condition  of 
the  world's  chief  lead-producing  nations.  The  United 
States  far  outstrips  any  other  nation  in  lead  production, 
normally  supplying  about  45  per  cent  of  the  world's  lead. 
The  other  important  producing  countries,  such  as  Germany, 
Spain,  Australia,  and  Mexico,  occupy  a  subordinate  role. 
Their  combined  lead  production  in  normal  times  is  equiva- 
lent to  about  90  per  cent  of  that  of  the  United  States. 

Germany  is  normally  the  second  largest  producer  and 
consumer  of  lead.  Augmenting  her  own  production  to 
meet  domestic  requirements,  she  formerly  found  it  necessary 
to  import  about  10  per  cent  of  the  world's  output.  The  un- 
settled industrial  condition  of  Germany  today  prevents 
anticipating  what  will  be  the  magnitude  of  the  German 
demand  in  the  near  future.  For  the  time  being  it  would 
appear  that  Germany  can  readily  take  care  of  her  own  re- 
quirements. 

Spain  has  a  small  domestic  consumption,  and  exports  most 
of  her  lead  ores  and  smelter  production.  As  over  half  the 
Spanish  output  is  controlled  by  French  capital,  and  the  re- 
mainder to  a  large  extent  by  English  interests,  Spanish  lead 
will  find  a  market  chiefly  in  satisfying  the  wants  of  France 
and  England.  However,  labor  troubles  have  greatly  inter- 
fered with  the  supply  of  Spanish  lead  available  for  foreign 
markets,  and  at  present  are  not  settled. 

In  Australia  the  situation  is  worse.  For  practically  an 
entire  year  Australian  lead  has  failed  to  appear  on  the 
market  in  appreciable  quantities,  due  to  the  serious  labor 
disturbances  in  the  continent's  chief  producing  field.  Broken 
Hill.  The  strike  that  has  paralyzed  operations  in  that  part 
of  the  globe,  according  to  recent  reports,  is  said  to  be 
approaching  a  conclusion,  but  other  reports  have  a  rather 
pessimistic  tone. 

Mexican  lead,  which  has  been  appearing  in  greater  quan- 
tities during  the  last  few  weeks,  is  usually  imported  to  en- 
able smelters  in  this  country  to  run  at  near  capacity.  Nor- 
mally lead-smelter  capacity  in  the  United  States  is  in  ex- 
cess of  normal  production.  Mexican  lead  is  customarily 
imported  in  bond,  desilverized  at  Eastern  i-efineries,  and 
shipped  abroad.  The  duty  is  25  per  cent,  and  if  the  for- 
eign price  is  enough  below  the  American  price,  the  duty  is 
paid  and  the  lead  is  sold  here.  This  has  been  done  recently. 
What  effect  present  political  activities  will  have  upon  Mex- 
ican lead  production  has  not  yet  been  disclosed.  At  the  time 
of  writing  it  has  been  reported  that  no  interference  by 
revolutionists  has  occurred. 

Though  conditions  in  our  own  country,  as  far  as  regards 
labor  and  operating  aspects,  can  be  much  improved,  they 
are  not  nearly  as  bad  as  in  the  other  important  lead-produc- 
ing countries.  Germany,  Australia,  Mexico,  and  Spain  are 
all  experiencing  trying  times,  and  the  development  of  their 
leatl  resources  is  so  hindered  by  either  political  or  indus- 


trial disruption  that  they  are  all  uncertain  factors  in  the 
lead  situation.  The  person  who  can  predict  the  trend  of 
events  in  these  countries,  and  the  relation  to  their  lead  pro- 
duction, will  also  be  able  to  tell  just  how  lead  prices  will 
behave.  At  this  time  the  United  States  seems  to  be  hav- 
ing the  field  to  itself. 

Commerce  Department  figures  indicate  that  5,855,257  lb. 
of  lead  was  shipped  from  the  United  States  in  March,  chiefly 
to  Brazil,  the  Netherlands,  and  Canada.  During  the  same 
month,  4,281,727  lb.  of  lead  was  imported,  about  75  per 
cent  of  which  came  from  Mexico  and  approximately  25  per 
cent  from  Canada.  It  is  interesting  to  note  that,  compared 
to  last  year,  the  largest  foreign  demand  is  coming  from 
different  countries,  as  the  following  comparative  table 
shows: 

March.  1919.        March.  1920, 

Exported    To  Pounds  Pounds 

Denmark     422.179  6V.20n 

France     l,H1.20.i  672.000 

Nrtli.-ilands    896.000 

Sw.d.n     67.100  448.000 

United    Kingdom    3.846,563  448.000 

Canada     695.378  730.234 

Argentina    426.200  421 

Brazil    172.000  835.18.'. 

China    112.172 

Japan     672.000 

Other  countries    154.213  974.045 

During  the  year  1919,  it  was  chiefly  the  United  Kingdom 
and  .Japan  which  supported  the  export  market,  the  former 
taking  about  45  per  cent  of  the  exported  lead  and  the  latter 
country  about  22  per  cent.  Exports  since  the  first  of  the 
year  have  been  either  more  uniformly  distributed  or  other 
countries  have  stepped  in  to  sustain  the  export  demand. 

The  favorable  March  balance  of  exports  over  imports  of 
lead,  amounting  to  1,573,530  lb.,  compares  especially  well 
with  the  adverse  balance  of  2,794,033  lb.  shown  in  the 
results  of  the  February  movements  of  lead  to  and  from  the 
United  States. 

It  is  interesting  to  note  that  the  decline  in  the  price  of 
silver  will  tend  to  remove  one  of  the  stimulants  to  increased 
lead  production.  One  of  the  great  sources  of  silver  is  its 
recovery  as  a  byproduct  from  lead  refining. 


The  Chrome  Market 


The  following  statements  regarding  the  chrome  market 
will  serve  to  show  the  significance  of  present  prices  on  the 
demand  for  that  product.  As  stated  elsewhere  in  the  mar- 
ket report,  the  price  of  California  concentrates  running  50  per 
cent  GsO,  and  upward  is  around  60  to  65c.  per  unit  f.o.b. 
mines,  California.  The  greatest  demand  for  chrome  comes 
from  the  East,  so  that  to  find  a  ready  market  the  California 
ore  must  be  able  to  stand  the  freight  rate  to  the  East,  but 
this  freight  rate  is  such  that  foreign  ore  is  today  the  cheaper 
product.  The  foreign  ore,  which  comes  chiefly  from  New 
Caledonia  and  Africa,  is  usually  shipped  in  quantities  of 
1,000  to  5,000  tons,  practically  all  of  which  can  be  depended 
upon  to  be  the  same  grade,  whereas  the  California  chrome 
comes  to  the  East  in  small  lots,  a  few  carloads  at  a  time, 
and  is  usually  of  a  variable  grade. 

The  chrome-mining  industry  was  greatly  depressed  by 
the  abrupt  termination  of  the  heavy  demand  in  1918,  and 
large  unsold  stocks  were  left  in  the  hands  of  many  produc- 
ers. A  great  part  of  this  accumulation  was  sacrificed  at 
low  prices,  but  there  are  still  considerable  quantities  of 
chrome  ready  for  prompt  shipment. 

Assuming  a  freight  rate  of  $15  per  ton  to  Niagara  Falls, 
Y'oungstown.  and  other  central  points,  the  gross  delivered 
price  of  California  chrome  ore.  50  per  cent  grade,  would  be 
$75  to  180  per  ton,  which  is  about  the  same  as  the  cost  of 
the  foreign  ore.  A  dealer  informs  us  that  he  would  sell 
foreign  chrome  ore  of  the  50  per  cent  grade  at  77c.  per  unit 
at  New  York,  Baltimore,  Boston,  or  New  Orleans,  c.  i.  f., 
running  over  a  period  of  one  or  two  years. 

In  connection  with  the  grade  of  ore  it  is  well  to  realize 
that  lower-grade  ores  were  used  during  war  times,  and  that 
much  chrome  of  this  nature  (30-45  per  cent  Cr.  O,  contained) 
is  still  available  and  awaiting  a  market.  This  ore.  however, 
will  find  strong  competition  with  the  higher-grade  foreign 
ore  that  is  being  imported  into  this  country. 
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Company  Reports 


Anaconda  Copper  Co. 

Copper;  Montana 

The  annual  report  of  the  Anaconda  Copper  Mining  Co. 
for  1919  states  that  dividends  amounting  to  $9,325,000  were 
paid  during  the  year,  thereby  reducing  the  surplus  from 
$66,232,484.34  to  '$62,011,125.45.  Production  for  the  year 
amounted  to  103,759,351  lb.,  compared  with  235,385.478  lb. 
in  1918.  Net  income,  after  payment  of  all  direct  expenses, 
amounted  to  $9,308,023.76,  or  after  deduction  of  interest 
and  depreciation  charges,  to  $5,103,641.11. 


Magma  Copper  Co. 

Copper;   .Arizona 

Magma  Copper  Co.  reports  for  the  year  ending  Dec.  31, 
1919,  a  net  income  of  $178,077.70,  or  67c.  per  share  on  the 
$1,200,000  stock  of  $5  par  value  per  share  outstanding. 
The  net  cost  of  producing  copper,  with  the  usual  charges 
and  deductions,  was  14.92c.  per  lb.  for  6,222,738  lb.  of 
copper  sold.  Refined  copper  on  hand  at  the  end  of  the 
year  amounted  to  7,885,763  lb.  No  dividends  were  declared 
during  the  year.  Surplus  balance  stood  at  $1,627,894.14 
on  Dec.  31,  1919. 


Miami  Copper  Co. 


Copper;   .Arizona 

Production  of  refined  copper  by  the  Miami  Copper  Co. 
amounted  to  54,221,638  lb.  in  1919,  according  to  the  annual 
report  for  that  year,  or  at  a  rate  of  about  75  per  cent  nor- 
mal capacity.  The  total  unit  cost  of  producing  this  copper 
was  15.812c.  per  lb.  Cost  of  mining  amounted  to  $1.5403 
per  ton  of  ore  produced,  and  milling  costs  were  $0.9244 
per  ton.  Profits  for  the  year  amounted  to  $494,855.77,  and 
dividends  for  the  same  period  totaled  $1,867,785,  or  $2.50 
per  share  on  the  747,114  shares  of  capital  stock  outstanding. 
Reserve  for  depletion  for  the  year  amounted  to  $1,806,748.38. 


Quincy  Mining  Co. 

Copper;   Michigan 

The  annual  report  of  the  Quincy  Mining  Co.  for  1919 
states  that  19,476,320  lb.  of  refined  copper  was  produced, 
for  which  $3,772,835.08  was  obtained.  Mining  expenses 
totaled  $3,318,751.47,  leaving  a  "mining  income"  of  $533,- 
146.91.  Further  deductions  and  additions  give  a  net 
"business  income"  of  $416,597.02.  Dividends  for  the  year 
amounted  to  $440,000  on  the  $3,750,000  capital  stock  out- 
standing (150,000  shares).  Balance  of  assets  Jan.  1,  1920, 
amounted  to  $2,520,006.74.  Silver  recovery  for  the  year 
totaled  about  123,500  oz.,  sold  at  a  profit  of  $89,163.30.  A 
statement  of  i-eceipts  and  expenses  shows  a  net  deficit  for 
1919  amounting  to  $226,425.13,  after  making  the  customary 
allowance  for  depreciation  and  depletion. 


Moliawk  Mining  Co. 

Copper;   Michigan 

The  Mohawk  Mining  Co.  produced  12,857,392  lb.  of  refined 
copper  during  1919,  according  to  the  annual  report  for  that 
year,  at  a  cost  of  13.983c.  per  lb.  The  profit  on  sales  of 
copper  at  17.914c.  per  lb.  average  price,  including  some 
that  was  produced  in  1918,  amounted  to  $534,149.04.  Profit 
for  the  year,  including  miscellaneous  income  and  deductions, 
amounted  to  $570,635.97.  Operating  expenses  totaled 
$1,148,869.57.  Surplus  account  was  $6,231,957.80  on  Jan. 
1,  1920.  Dividends  for  the  year  amounted  to  $500,000  on 
the  100,000  shares  valued  at  $1,800,000  outstanding. 


Canada  Copper  Corporation,  Ltd. 

Copper;  Canada 

The  annual  report  of  the  Canada  Copper  Corporation, 
Ltd.,  for  the  year  1919  reports  progress  in  the  partial 
dismantlement  of  the  properties  in  the  Boundary  district, 
and  construction  and  preparation  for  operations'  in  the 
Princeton  district,  British  Columbia.  Approximately 
$1,122,000  was  expended  for  construction  purposes  during 
the  year.  This  company  is  capitalized  at  $5,441,045,  or 
1,088,209  shares  at  $5  each.  Bonded  indebtedness  amounts 
to  $2,920,650. 


Iron  Cap  Copper  Co. 

Copper;   .Arizona 

The  annual  report  of  the  Iron  Cap  Copper  Co.  for  1919 
states  that  a  net  loss  amounting  to  $67,142.63  was  incurred 
by  the  year's  operations.  Gross  income  amounted  to  $1,248,- 
840.65.  Dividends  totaled  $72,948.01,  or  $0.50  per  share, 
against  $3.75  per  share  in  1918.  Production  in  1919 
amounted  to  7,156,270  lb.  of  copper,  compared  with  9,441,000 
lb.  in  1918.     Output  was  curtailed  40  per  cent. 


Arizona  Commercial  Mining  Co. 

Copper;   Arizona 

The  annual  report  of  the  Arizona  Commercial  Mining  Co. 
for  the  year  states  that  a  total  of  7,280,861  lb.  of  copper 
was  produced,  with  16,917.652  oz.  of  silver  and  1,310.002 
oz.  of  gold.  Net  income  amounted  to  $60,521.19.  Surplus 
was  $2,372,978.96.     No  dividends  were  paid  during  the  year. 


The  Mining  Corporation  of  Canada,  Ltd. 

Silver;  Canada 

The  sixth  annual  report  of  the  Mining  Corporation  of 
Canada,  Ltd.,  states  that  1,230,652.53  oz.  of  silver  was 
produced  by  this  company  during  1919.  The  net  profit  for 
the  year,  after  allowing  for  depreciation  and  special  ex- 
penditure, was  $908,748.62.  After  the  payment  of  three 
dividends  totaling  $622,518.75,  there  is  at  the  credit  of 
profit-and-loss  account  $3,311,577.32,  compared  with  $3,025,- 
347.45  for  1918.  Dividends  amounted  to  $3.75  per  share 
on  the  1,660,050  shares  of  capital  stock  ($5  par  value) 
outstanding. 

The  McKinley-Darragh-Savage  Mines 

Silver;  Canada 

The  annual  report  of  the  McKinley-Darragh-Savage 
Mines  Co.  for  1919  states  that  767,798  oz.  of  silver  was 
produced  during  the  year,  compared  with  904,543  oz.  in 
1918.  Cost  of  production  was  $0,719  per  oz.  in  1919,  com- 
pared with  $0,684  per  oz.  in  1918.  Mining  costs  wei-e  $3.41 
per  ton  of  ore  mined,  or  $0.2282  per  oz.  of  silver.  Milling 
costs  were  $1,655  per  ton  milled,  or  $0.1662  per  oz.  of  silver 
recovered.  Total  net  profit  on  operations  amounts  to  $354,- 
128.10,  of  which  amount  $202,292.28  was  paid  out  in  divi- 
dends to  stockholders  on  the  $2,247,692  capital  stock  of  the 
company. 

Butte  Copper  &  Zinc  Co. 

Manganese;  ^Montana 
The  third  annual  report  of  the  Butte  Copper  &  Zinc  Co. 
shows  a  loss  of  $9,232.53  for  the  year  1919.  Surplus  ac- 
count amounted  to  $622,457.70  on  Jan.  1.  1920.  The  com- 
pany is  capitalized  at  $3,000,000,  and  has  been  shut  down 
since  August,  1919. 
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Mining  Stocks 

Week  Ended  May  15,  1920 


Stock 


Adventure 

Ahnieek 

Alaska-B.C 

Allouez. 

Anaconda 

Ariz.  Com'l 

Rig  Ledge 

Bingham  Mines.... 

Calumet  &  Ariz.... 
Calumet  &  Hecla.. 

Can.  Copper 

Centennial 

Crrro  de  Pasco. ..  . 

Chief  Consol 

Chile  Cop 

Chino 

Con.  Ariz 

Con. Copper  M...  . 

Cop.  Range 

Crystal  Cop.  (new) 

Davis-Daly 

East  Butte 

First  Nat'l 

Franklin 

Gadsden  Copper.. . 
Granby  Consol  — 

Greene-Can 

Hancock 

Houghton 

Howe  Sound 

Inspiration  Con... . 

Iron  Cap 

Isle  Royale 

Jerome  Verde 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Chief 

Magma  Copper. .  . 

Majestic 

Mason  Valley 

Mass  Con 

Mayflower-O.  C, . . 

Miami 

Michigan 

Mohawk 

Mother  Lode  (new) 

Nev.  Con 

Nev.  Douglas 

New  Arcadian 

New  Baltic 

New  Cornelia 

Nixon  Nev 

North  Butte 

North  Lake 

Ohio  Copper 

Ojibway 

Old  Dominion 

Osceola 

Phelps  Dodge 

Quincy 

Ray  Con 

Ray  Hercules 

.St.  Mary's  M.  L.  . 

Seneoa 

Shannon 

Shattuck-Ariz 

South  Lake 

South  Utah 

Superior 

Superior  &  Boston 

Tenn.  C.  &C 

Tuolumne 

United  Verde  Ex... 

Utah  Con 

Utah  Copper 

UtahM.&T 

Victoria 

Winona 

Wolverine 

Hccla 

St.  Joseph  Lead... 

Stewart 

Utah  Apex 


Am.  Z.  L.  &S.... 
Am.  Z.  L.  &  S.  pf. 

Butte  C.  &  Z 

Butto  &  Superior.. 
Con.  Interst.  Cal. . 

New  Jersey  Z 

Success 

Yellow  Pine 

*Crnts  por  phan*. 


Hifth 


Boston 

.     'JS 

Boston 

65 

N.Y.Curb.... 

M 

Boston 

33 

N.  Y 

:  y^. 

Boston 

N.  Y.  Curb.  . . 

i 

Boston 

!0 

Boston 

62 

Boston 

.     326 

N.  Y.  Curb. . . 

H 

Boston 

N.  Y 

48 

Boston  Curb. . 

4 

N.  Y 

33? 

N.  Y 

N.Y.Curb... 

N.  Y.  Curb... 

H 

Boston 

41 

Boston  Curb. . 

.     *28 

Boston 

10 

Boston 

13J 

Boston  Curb.  . 

1} 

Boston 

3 

N.  Y.  Curb. . . 

.      -77 

N.  Y 

40 

N.Y 

32 

Boston 

5 

Boston  Curb. . 

N.  Y.  Curb. . . 

3J 

N.Y 

54 

Boston  Curb. . 

Boston 

.       30S 

N.  Y.  Curb... 

N.Y 

27S 

Boston 

1| 

Boston 

31 

Boston 

21 

N.Y.  Curb... 

.     '25 

N.  Y.  Curb... 

36 

Boston  Curb. . 

.      "24 

N.Y.  Curb... 

25 

Boston 

4 

Boston 

7 

N.Y 

22J 

Boston 

4! 

Boston 

62 

N.Y.Curb.... 

6{ 

N.Y 

I3J 

Boston  Curb. . 

.   t*l8 

Boston 

3 

Boston  Curb. . 

Boston 

19 

N.Y.Curb... 

Boston 

20i 

Boston 

N.Y.Curb... 

Boston 

29i 

Open  Market. 

.   t205 

Boston 

52i 

N.Y 

17} 

Boston  Curb. 

Boston 

44 

Boston 

15 

Boston ...... 

M 

N.Y 

n 

Boston 

.     *I5 

Boston 

5! 

Boston 

4J 

N.Y 

11 

Boston 

.      '70 

Boston  Curb. 

.       33i 

Boston 

;    .11 

N.Y 

Boston 

2 

Boston 

3 

Boston 

.      -90 

Boston 

I8i 

LEAD 

N.Y.Curb.. 

4,1 

N.Y 

•        15! 

Boston  Curb. 

.  f  18 

Boston 

2J 

N.Y 

N.Y 

N.Y 

N.Y 

N.Y 

N.  Y.  Curb 
N.  Y.  Curb 
Loa  Angdcs 
tBid  and  nskwl 


ZINC 

161 
50- 

22 


15 
282 

*5 
104 


•75 

64 

IS 

30 
55i 

ID! 

595 
320 
lA 

45S 
3J 

I5| 
3li 

3 

38J 
•24 

9i 

12; 
U 

3 
•75 
40 
3li 

H 

35 


30 

26? 
H 

2-1 
•21 
32J 
•16 
2 
3'. 
6} 
21i 
4J 
60 
55 
121 
f  14 
2J 

is; 
■'isi 


27 

tl95 
55 

17J 

38; 
13! 

u 

n 

•10 
5i 
3i 

lOi 
•70 

30S 

6i 

66i 

II 

2S 

•oO 

17! 


4! 
15 

ill 


14! 
501 

8i 
221 
I3i 

275 

"4 
102 


•75  

65  Mar.  '20,  t     50 

lA    

30  .Mar. '19,     1   00 

561  Feb.  '20,     1    00 

101  Oct.   '18,         50 

i    

9 J  .Sept. '19,       .25 

60  Mar. '20,     1.00 

325  Dec.  '19.     5  00 

lA 

12  Dec.  '18,     1    00 
45J  Mar,  '20,     I    00 

3;  Feb. '20,          10 

151        

3I{  Mar. '20,     .37; 

A  Dec.  '18.         05 

3!     

391  Mar. '20,        .50 

♦27       

i;  Mar. '20,       .25 

13  Dec.  '19,         50 
1}  Feb.  '19,       .15 

3       

•75         

40  -May '19.     1.25 
31 J  Feb.  '19,     1.50 

4J      

*50       

3J  Jan.   '20.       .05 

52}  Apr.   '20,     1.50 

10  Feb.  '19,       ,25 

30  .Sept. '19,         50 

A    

26j  Mar. '20.       .50 

li      

3i      

2!     

•25       

33  Jan.    '19,       .50 

M6         

21      

4  Nov. '17,     1.00 
6}  Feb.  *20.     1.00 

211  Feb.  '20,       .50 

4}        

60  Feb.  '20,     1.50 

51      

13  Mar. '20,       .25 

i  '.'.'.'..'.'.'.'.'..'.'.'. 

3       

185  Nov. '18,       .25 

*9       

19  Oct.   '18.       .25 

•75     

if  :::::::::::::: 

27!  Dec.  '18,      1    00 

46  Mar. '20,         50 
Apr.  '20,      2  50 

55  .Mar.  '20,     I    00 

17i  Mar. '20,        .25 

•75       

41  Dec.  '19,     2.00 

14        

11  Nov. '17,       .25 

9!  Jan.   '20,       .25 

•12 

51  Apr.  '17,     I   00 

31      

lOi  May  '18,     I    00 

•70        

31  Feb.  '20,         50 
6)  Sept. '18,        .25 

68  Mar. '20,     I    50 

13  Dec.  '17,       .30 

2S     

•90         

17!  Jun.    '20,       .50 


4J  Mar. '20,  ,15 

15!  Mar. '20,  ,50 

•16  Deo.  '15,  05 

2  Nov.  '18,  .25 


141 
50l 
8! 
221 
14) 

275 
»4! 

102 


Mav  '17, 


Feb, 
July,  '18, 
Sept.  '17, 
Mar.  '20, 
Deo,  '19, 
July  '16, 
Mar. '20, 


1    00 

I    50 

.50 

1  25 
.50 

2  00 
,03 
.03 


Stock 

Alaska  Gold 

Alaska  Juneau. . .  . 

Carson  Hill 

Cresson  Gold 

Dome  Kx 

Dome  Lake 

Dome  Mines 

Golden  Cycle 

Goldtield  Con 

Heflley   

HolliiiKer  Con 

Hoine.stake 

Kowanas 

Kerr  Lake  , 

Kirklaiid  Lake  ... , 
Lake  Shore 
Mclntyre  Porcupine 
Porcupine  Crown  . 

Portland 

Keorgan.  Booth 

.Silver  Pick 

Teck-Hughes 

Tom  Heed 

Uiiitrd  Eastern.. ,  , 
Vindicator  Consol 

West  Dome 

White  Caps  Min  ,  . 
Yukon  Gold 


t.xcli. 


II   Bll 
GOLD 


IJ 
•25^^ 
•20 


N.Y 

N.Y 

N.Y.  Curb.. 
N.  Y.  Curb.. 

Toronto 

Toronto t'9 

NY 10 

Colo.  Sprra....    *98 
N.  Y.  Cfurb...     *H 

Boston 

Toronto 6   10 

N.Y 58 

N.Y.Curb..,.       '3 

Toronto t4  50 

Toronto t*52 

Toronto 1   07 


Toronto . 
Toronto  ,  ,. 
Colo.  Sprgs.  . . 
N.  Y.  Curb  . 
N.  Y.  Curb... 

Toronto 

Los  Angeles.  , 
N.  Y.  Curb..  . 
Colo.  Sprgs, . 

Toronto 

N.  Y.  Curb. 
Boston  Curb . 


98 
•30 
*66 
•6 
*85 
♦15! 
1.65 

3; 


•12 

tli 


I'. 

2 
•25 

•i9 
f7 

n 

•90 


5  85 
58 

•2 

•51 

I    06 

I    93 

•27! 

•65 

•5 

*6 

•145 

I    60 

31 


•6J 


•9 


SILVER 


Arizona  Silver   ,  .  . 

Bailey 

Beaver  Con 

Coniagas 

Crown  Reserve..  .  . 

Kerr  Lake 

La  Hose 

McKinley-Dar 

Mining  Corp      ,  ,  , 

Nipissing,_ 

Ontario  Silver,  , ,  . 

Ophir  Silver 

Patcrson  Lake.  ,  .  , 
Sil.  King  Ariz. (new) 

Temiskaming 

Trethewey 


Atlanta 

Barnes-King 

Bo.st.  &  .Mont 

Cashboy 

El  Salvador 

Goldlield  Merger... 

Jim  Butler 

Jumbo  Extension.. 
Louisiana  Con .... 
Mai'Namara  ^L ,  . 
N.Y.  Hond.  Rosar. 
Tonopah-Belmont. 
Tonopah-Divide.... 

Tonopah  Ex 

Tonopah  Mining. . 
West  End  Con. .  .  . 


Caledonia 

Consol.  M.&S    , 

Dalv-West 

Eagle  &  Blue  Bell 
Electric  Point,  ,  .  . 

Fe<L  M.  &  S 

Fed.  M.  &  S.  pf. .  . 
Florence  Silver..  .  , 

Iron  Blossom 

Marsh  Mines 

Prince  Consol 

Ke.xCon 

Rambler-Cariboo.. 

Stand.  S.  L 

Tumaraok-Custer.. 
Wilbert 


Boston  Curb.  '90 

Toronto *5| 

Toronto •44', 

Toronto t3  00 

Toronto *28 

Boston 4 

Toronto *42 

N.  Y.  Curb 

Toronto     .         t2,00 
N.Y.Curb...        10 

N.Y 71 

N.Y.Curb....  i 

Toronto *15! 

N.Y.Curb...  2; 

Toronto ^42 

Toronto 


t2 


•65 
•5! 

'42 
90 

■27 

•41' 

75 

9j 
6! 

•is! 
li 

•40 


GOLD  AND  SILVER 


N.  Y. 
Butte 


N.  Y. 


N.  Y. 

N.  Y. 


Open 
N.  Y. 
N.  Y. 
N.  Y. 
N.  Y. 
N.  Y. 


Curb   . 

Curb ;  .' , 
Curb... 
Curb... 
Curb... 
Curb..  . 
Curb... 
Curb  .  . 
Curb... 
Market. 
Curb... 
Curb... 
Curb.. . 
Curb  .. 
Curb    . . 


tl    40 

•84 

*8 

21 

3! 

•19 

*7 

1 

2 

li 

li 

I! 

IH 


SILVER-LEA 

N.  Y.  Curb... 
Toronto     . .  .  , 

Boston 

Boston  Curb, 

Spokane 

n'.  Y 

N.  Y 

Sptikane 

S.  Y.  Curb... 
N.  Y.  Curb... 
N.Y.Curb... 
N.  Y.  Curb... 


*30 
27i 

J^ 
14! 
44> 

•45 

A 

*19 


*15 

Spokane 2.75 


Spokane. . 
N.  Y.  Curb. 

Spoks 

n:  Y. 


Curb. 


D 

•27 

26 

31 

2 

•35 

14 

•'4V 

1 

■16 

! 

*6S 

*14 

1 

2.60 
•55 


Internat'l  Nickel. 
Internat'lNick.pf 


N.Y. 
N.  Y. 


NICKEL-COPPER 

201  I8i 


New  Idria Boston . 


QUICKSILVER 


Mojave  Tungsten.. 


\'anadium  Corp ...      N.Y. 


TUNGSTEN 

Boston  Curb..  .    flO  f  7 

VAN.^niUM 

....        8li  735 


.\shestos  Corp. 
,\sbestos  Corp.,  pf . 


Montreal 
Montreal 


ASBESTOS 

73 


72 


Mar.  '20, 


Last        Last    Dlv. 


I! 
2 
•25 
1] 
♦20 
♦7 
10 
'96 
•10 
41 
5  58 
58 
♦2! 
t4  60 
•51 
1   06 
1   93 
•29; 

■66 
•55 


Apr.  '20, 
Mar  '20, 
Dec.  '19. 
June  '  19. 
Apr.  '20. 
Sept.  '19, 


*6 
•141 
1    65 

20'* 
•61 
•9 
I 


•79 

♦55 

•42 


tl.25 

•75 

•7 

25 

♦2 

•17 

•6 

I 
tl3! 

\t 

li 

II 


June  *18. 


•82 
'7 

-v 

•18 

*6 

i 

i 


•28 

27 

4 


.\pr.  '20. 
Apr.  '20, 
Apr.   '20, 


2s'i    .'Vpr.  20. 

•35       Dec.  '19. 

141      Jan  '09, 

421     Mar.  '20. 

Apr.  '19, 


•45 

•17' 


}     Jan.  '20, 


2.61 
•6 


I8i 
82 


XIar. '19. 
Feb.  '20. 


Jan.   '19, 


MINING.  SMELTING  AND  REFINING 


Am.  S.  &  R 

Am.  S.  &  R.pf  .. 

Am.  Sm.  pf.,  A 

U.  S.  Sm.  R.  &  M. 
U.S.S.  R.*M..pf. 


Boston . 


62 

94! 

801 

63i 

44; 


58 

92j 

795 

601 

435 


10 


25 
.03 
05 
10 
05 
50 


.Sept. 

•19, 

1.00 

Oct. 

'19, 

.02* 

Jan. 

'20, 

05 

.lulv. 

•17 

03 

Apr. 

'20. 

.01) 

Dec. 

'19, 

02 

,\pr. 

■20, 

21 

Jan. 

'20, 

.01 

025 


Apr.  '20,    03 
Apr.  '16,    05 


Feb.  '20, 

•27   Jan.  '17. 

31  Sept. '19. 

•42   Apr.  '18, 

♦60   .\pr.  '20. 

Sept. '19. 

91  Apr.  '20, 

7  J  Jan.  '19, 

•155   Jan!  '17,   oil 

•40   Jan.  "'20,    04 
•345  Jan.  '19,   .05 


-2 


121 

05 

I  00 

02 

03 

12! 
25 

.50 


Nov.  '19, 


.05 


Aug.  '18,    07 
June  '16.   .05 


Apr.  '20.   .50 
U  Jan.  '20,   .05 

Ij   

Ij  Apr.  '20,  05 
1!  Oct.  '19,  15 
lA  Dec.  '19,    05 


01 

10 
03 

1  50 
75 

.01! 

.02! 


Nov. '17,  02! 

14!  Feb.  '19,  'oi 

}  Oct.  '17,  05 

0  Dec.  '19,  .03 

Nov. '17.  .10 


50 
1  50 


751  Apr.  '20,  1  50 


73 

Apr. 

•20. 

1  25 

88 

Apr. 

•20, 

I  40 

«JING 

60  ( 

M.ar. 

'20, 

1.00 

971 

Mar. 

'20, 

1   75 

80 

Apr. 

•20, 

1    50 

60! 

Apr. 

'20. 

1    50 

445 

Apr. 

'20, 

.874 

May  22,   1920 
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Current  Prices  of  Materials  and  Supplies 


IRON  AND  STEEL 


I.ouis 
7  09 
7  09 
7  09 


SHEETS — Quotations  are  in  cents  per  pound  in  v 
also  the  base  quotations  from  mill: 
Large 
Mill  Lots 

Blue  Annealed         Pittsburgh 

No.  10 $3  55-6  00 

No.  12 3  60-6  05 

No.  14 3.65-6   10 

Black' 

Nos.  ISand20 4   15-6  30 

Nos  22  and  24 4  20-6  35 

No.  26 4,25-6  40 

No.  28 4.35-6  50 

Galvanized: 

No.  10 5  80-7  50 

No.  12 4  80-7  60 

No.  14  4  80-7  60 

Nos.  18  and  20 5    10-7  90 

Nos.  22  and  '.4 5  25-8  05 

No.  26 5  40-8  20 

No.  28 5  70-8  50 


arious  cities  from  warehouse, 


8  50 

8  60 
8  60 

8  90 

9  03 
9  20 
9   50 

.\cute  scarcity  in  sheets,  particularly  olack.  galva 
eled.  .Vutomohile  sheets  are  unavailable,  except 
prices  range  to  I  5c.  per  Ih. 


8  10 
8  10 
8   10 

8  10 

9  60 
9  60 
9  60 
9  60 
9  60 
9  60 
9   60 


flii- 
lago 
7  02 
7  07 
7    12 

7  80 
7   85 

7  90 

8  00 


San 
Fran- 
cisco 
7  50 
7  55 
7  60 

7  85 
7  90 

7  95 

8  05 


. New  York 

Cur-  One 

rent         Yr.  Ago 

$6  62-  8  00     4  57 
6  67-  8  05     4  62 

6  72-  8    10     4  67 

7  80-  8  80  5  42 
7  85  8  85  5  47 
7  90-  8  90  5  52 
8.00     9  00  5  62 


8  60  8  25-10  00  5  97 
8  60  8  35-10  10  6  02 
8  60  8  35-10    10     6  07 

8  90         8.65-10  40     6   37 

9  05         8  80-10  55     6  52 
9  20         8- -95- 10  70     6  67 
9  50         9  25-11   00     6  97 
nized  and  No.  16  blue  enam- 
in  fugitive  instances,  when 


STEEL  RAILS — The  following  quotations  are  per  ton  f.  o.  b.  Pittsburgh  lind 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  1  00  lb.  is 
charged  extra: 

'— Pittsburgh ■ 

One 
Current  Year  .\go 

Standard  bessemer  rails  .. $45  00(3  $60  00     $45  00 


Chicago 


Standard  openhearth  rails  47  00(9  60  00 
Lightrails.  8  to  1  0  lb  .  .  2  58.*(<i3  75 
Light  rails.  12  to  14  lb  .  .  2  54"  ('i  3  75 
Light  rails,  25  to  45  lb  2  45*  (a  3  75 

*Per  100  lb. 

NOTE— The  lower  price  is  that  of  the  V. 
mostly  speculative  and  higher  prices  prevail. 


One 
Current  Year   Ago 

$45  00(n  $60  00  $45  00 
47   00        47   OOi.i    60  00     47   00 
2   585-     2   585*("  3  75       2  835* 
2.54'       2.54*  (a3.75       2  79« 
2  45«       2  45*  (§'3  75       2  70' 

S.  Steel  Corp.,  but  the  market  is 


TRACK  SUPPLIES— The  following  prices  are  base  per  ICO  lb.  f.o.b.Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  placts  named 

. Pittsburgh . 

One  Year 
Current         Ago 
Standard  railroad  spikes. 

A  in.  and  larger $4  00         $3  25 

Track  bolts 6   00-6  50     4  90 

Standardsectionanglebars  3   CO-4   00      3   00 


Chicago       St.  Louis 


San 
Fran- 
cisco 


$3  62 
4  62 
3  02 


$5  34 

Premium 

Premium 


$5  65 
6  65 
4.90 


STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f.o.b.  mill. 
Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 
$2  55  places  named: 


Beams.  3  to  15  in 

Channels.  3  to  15  in.  .  . 
Angles,  3  to  6  in.,  J  in 

thick 2  45(8j 

Tees.  3  in.  and  larger 
Plates  


Mill 
Pitts- 
burgh 

-  New 
Cur- 
rent 

York^ 
1  Year 

Ago 

.St. 
Louis 

Chi- 
cago 

$2   45(S  $4 
2   45(5'    4 

$3  97("  $5 
3  97(«    5 

$3  47 
3  47 

$4   04 
4   04 

$3  97 
3.97 

2   45(8i    4 
2   45(*    4 
2   65ln'    4 

^97(5    5 
4  02(«,  5 
4   I7(fl'   5 

3  47 
3  52 
3  67 

4   04 
4  09 

4  24 

3.97 
4.02 
4.17 

STEEL  SHEET  PILING 

-Tl 

e  following  price  is  base 

per   100  lb 

fob 

Pitts- 

burgh, 

with  a  comparison 

of  a 

month  and  a  year  ago: 

Current 

One 

Month  .\go 

OneY 

ear 

^go 

$2   55("  $3   65 

$2 

55(&  $3   65 

$2 

55 

RIVETS— The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

-  Warehouse- 


I  in.  and 

I  in.  and 
s  and  H- 
5  and  ft. 

Length 
take-in  f 


^  New  York  — 
Mill         Cur-  One 

Pittsburgh    rent     Year  Ago 
larger. $4  50       $7  00       $5  05 


Chi- 
cago 
$5.37 


St. 
Louis 
$5  44 


San 
Fran- 
cisco 
$6  65 


Dallas 
$7  50 


larger..  4.60 

4.75 

5.00 


CONE  HEAD  BOILER 

7. 10         5    15  5  47         5  54         6  75         7  50 

7  25         5  30  6.62         5  54         7  00         7  50 

7  00         5.55  5.97         5  54         7  25         7  75 

shorterthan  I  in.  take  an  extra  of  50c.    Lengths  betwe<  n  Iin.and2in. 
xtra  of  25c.  

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

New  York  and  St.  Louis ' 

Hercules  red  strand,  all  constructions 2&% 

Patent  flattened  strand  special  and  cast  steel 20% 

Patent  flattened  .strand  iron  rope 5% 

Plow  steel  round  strand  rope 30% 

Special  steel  round  strand  rope 30% 

Cast  steel  round  strand  rope 22|% 

Iron  strand  and  iron  tiller 5% 

Galvanized  iron  rigging  and  guy  rope -(-1  2% 

.■^an  Francisco:   Galvanized,  iron  rigging  and  guy  ropes,  -f- 17^%;   bright  plow. 
25";,  off. 

Chicago.  +  I2i  on  galvanized,  30  off  on  bright. 

HORSE  AND  MULE  SHOES— Warehouse  prices  per  1 00  lb.  in  cities  named : 

Mill  Cin-  Birm- 

Pittsburgh       cinnati  Chicago        St.  Louis  ingham 

Straight $5  75  $7  50  $7  00  $7  25  $7  00 

Assorted 5  85 7  50 7   15  7  50  7.25 

BAR  IRON  ANF  STEEL— Per  1 00  lb.  to  large  buyers  at  mill.  Pittsburgh: 

Iron  bars $2.  35(a:$4.  00 .Steel  bars   $4.  27(8. $4  50 

COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 
New  York  Cincinnati  Birmingham  St.  Louis  Chicago 

$0   10  $0    I6i  $0.18  $0.11  $0   17 


DRILL  STEEL- 


Solid    .  . 
Hollow. 


Warehouse  prite  pt  r  pnund 
New  York 

14c. 

16c. 


St.  Louis 
13c. 


Birmingham 
15c. 


STEEL  AND  IRON  PIPE— The  following  discounts  are  for  carload  lots  on 
the  Pittsburgh,  basing  card,  discounts  on  steel  pipe,  applying  as  from  JanuaryM, 
1920,  and  on  iron  pipe  from  January  7,  1920. 

BUTT  WELD 


Inche 
to3    .. 


Steel 

Black 

Per  Cent. 

54 


iron 

Black 

Per  Cent. 

34i 


2 

2i  to  6..  .  . 
7  to  12... 
Band  14. 
15 


i.  i  and  |. 

f  to  ij'..'.; 

2  to  3 


2 

2}  to  4. 
4i  to  6. 
7  to  8 
9  to  12. 


Galvanized 

Per  Cent.  Inches 

415  JtolJ... 

LAP  WELD 

345  It 

37i  u..: 

33J  2 

2Mo  6... 

7  to  1 2 ...  . 

BUTT  WELD,  EXTRA  .STRONG,  PLAIN  ENDS 

43                      25;  } +7 

35!  i 23! 

391  i 28! 

40i  i  to  I! 34! 

LAP  WELD.  EXTRA  STRONG,  PLAIN  ENDS 


47 
50 
47 
371 
35 


48 
52 
53 


24i 
31! 
28! 
30! 
27! 


Galvanized 

Per  Cent 

18! 

9! 
17! 
14! 
17! 
I»! 

4-40 
6! 
15! 
19! 


45                    33!                  U 21!  6! 

48                      36!                     I! 27!  13! 

47                     35!                   2 29S  16! 

43                     29!                   2!  to  4 31!  19! 

38                     24!                   4!  to  6 30!  18! 

7to8 22!  10! 

9to  12 17!  5! 

From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 
pipe: 


New  York 

I  to  3  in.  butt  welded 47% 

3!  to  6  in.  lap  welded 42% 

New  York 

i  to  3  in.  butt  welded 31% 

3!  to  6  in.  lap  welded 27% 


Black 
Cleveland 

40% 

42% 

Galvanized 

Cleveland 

31% 

27% 


Chicago 

54% 
50% 

Chicago 
401% 


MalleabU-  fittiims.  Class  B  and  C.  from  New  York  stock  sell  at  list  plus  22\%. 
Cast  iron,  standard  sizes,  net. 


NUTS — From  warehouse  at  the  places  named,  on  fair-sized  orders,  the  follow- 
ing amount  is  deducted  from  list: 

New  York  Cleveland  Chicago 

Current    _    One  Current      One  Current      One 

Year  Ago  Year  Ago  Year  Ago 

Hot  pressed  square -|-M  00      $0  23  $0  75       $190  $0  50     $128 

Hot  pressed  hexagon.     +4   00           .25  .75          1 .  90  .50        1    08 

Cold  punched  square,  -f  4  00            25  75          1.90  .50        1,30 

Cold  punched  hexagon. +  4  CO          .25  75          1 .  90  .50        L  30 
Semi-5nished  nuts  sell  at  the  following  discounts  from  list  price: 

Current  One  Year  Ago 

New  York.  . . 30%  50-10% 

Chicago 50%  50% 

Cleveland 50%  60- 10-10% 

MACHINE  BOLTS — Warehouse  discounts  in  the  following  cities: 

New  York     Cleveland  Chicago 

i  by  4  in.  and  smaller list  40%  30% 

Larger  and  longer  up  to  I  in.  by  30  in +20%  20-10%  20% 


the   places  named  the  following  amount  is 


WASHERS — From    warehouses 
deducted  from  list  price: 

For  wrought-iron  washers: 
New  York...  .- .    List  Cleveland $3,00  Chicago $3.00 

For  cast-iron  washers  the  base  price  per  100  lb.  is  as  follows: 
New  York $7  00  Cleveland $4.50  Chicago $4.25 


CONSTRUCTION  MATERIALS 


PREPARED     ROOFINGS— Standard     grade     rubbered     suiface.      complete 
with  nails  and  cement,  costs  per  square  as  follows  at  manufacturing  points: 

1-Ply  2-Ply 

c.l.  I.C.I. 

No.  I  grade  $2   40  $2   90 

No.  2  grade  2   15  2  00 


3-Ply 
c.l. 

$3  45 
3    10 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $3.5J  per  roll 
in  carload  lots  and  $3.75  foi  smaller  quantities. 

Shingles,  red  and  green  slate  6nish,  cost  $7  75  per  square  in  carloads;  $8.00  in 
smaller  quantities,  in  Phila^delphia. 

ROOFING  MATERIALS— Prices  per  ton  fob.  New  York  and  Chicago 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  roll $3  50 

Tar  pitch  (in  400-lb.  bbl.)  per  1 00  lb I  85 

-\sphalt  pitch  (in  barrels)  per  ton 46  50 

-\sphalt  felt  (light)  per  ton ...,....'. 118  00 

Asphalt  felt  ( heavy)  per  ton )  1  9  50 
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HOLLOW  TILE— 

4x12  J  12  Kx  12x12 

.MinneapoUs JO. 087  $0  158 

Seattle .      09  .75 

LosAnReles .10  >'J> 

NcwOrleans 198  264 

Cincinnati 125  2186 

Birmingham    072  35 

St.  Louis 08  .15 


I2x  12x  12 

$0,248 

.30 

.38 
3286 


LUMPER — Price  per  M  in  carload  lots: 


-8  I  8-In.  J  20-Ft.  and  Lndi-r 


Boston $86.50 

Kansas  City 61.00 

Sekttle 

New  Orleans 

St.Paul 62  00 

Atlanta 62   50 

Baltimore 75  00 

Cincinnati 50  DO 

Montreal 89  00 

Los  .Angeles* 


Fir         Hemlock     Spruce 


$65  00 
51  25 
34  00 

61  00 
64   50 

55  00 
80  00 

62  00 


$65  00 
51.25 


61,00 
66.00 


$65  00 
51.25 


12  X  12-In. 
20-Ft.  and  Under 

P  Fir 

$110  00   SlOO  00 


47  50 
76  00 


55.00 
65  00 


60  00 


P. 


In.  Rough.   10-In.  x   l6.Ft. 

and   I'nder 

Fir 

$65  00 

106.59 

37  50 


Hemlock 
$65.00 
106.50 


51  25 
35  00 
60  00 
58  00 
82  00 

60  00 
73  00 
62  00 

2  Tn.  T.  and  Or. 
10  In.  I  16  Ft, 


72  00 


43  00 
79  50 
87  50 
60  00 
73  OOt 


Boston $75  00 

Kansas  City 123   50 

Seattle 

New  Orleans 61    00 

St.Paul 54   00  54   00 

Atlanta 85  00  90  00 

Baltimore  (box) 65-67   50 

Cincinnati 5500  58  00 

Montreal 75,00  75  00 

Los  Angeles* 61    00 

*  Base  price,  2  x  4.  is  $53,  Los  Angeles. 

t  Montreal — Up  to  32-ft.,  over  which,  $3  per  .M    increase 


53   00 


55  00 
65  00 


P. 

$85  00 

134   00 

54!  00 

64.50 
77   50 
60-65,00 
50  00 
66,00 


up  to  36-ft. 


Fir 

$65  00 

112.75 

38.50 


58.50 
87  50 


52.50 
66  00 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Mill  St.  San 

Pittsburgh         Louis  Dallas  Chicago  Francisco 

Wire $4.50  $4,50  $6  90  M    15  $5  50 

Cut 4  925  5  40  7,40  7  00 6,90 

PORTL.\ND  CEMENT — These  prices  are   for  barrels  in  carload  lots,  without 

•"■e^  ^       1-  . 

One   lear  .\go 

Current  One    Month  Ago       Without  Bags 

New  Yorlt  (delivered) $3.20  $280  $2  59 

Jersey  City  (delivered) 2.47  2  47  2.50 

Boston 2.62  2  42  2.81 

Chicago 2.00  2  00  2.36 

Pittsburgh 2  05  2  05  2,46 

Cleveland 2   32  2  32  2  59 

NOTE — Charge  for  bags  is  generally  15c.  each,  60c.  per  bbl. 


LIME — Warehouse  prices: 

. —  Hydrated  per  Ton  — 

Finished  Common 

NewYork $19  50  $18  50 

Kansas  City 26  00  25  00 

Chicago ,  ,  , 

St.  Louis 25  00  21.00 

Boston 24  00  21   00 

Dallas 25.00 

San  Francisco 20.00  16  00 

St.Paul 24   00  19.00 

New  Orleans 

Atlanta 22.50 

NOTE— Refund  of  $0.10  per  barrel. 

*  300-lb.  barrels.       t  180-lh.  barrels 


-Lump  P'T  200-lb.  Barrel—. 
Finished  Common 

$3   50'at  plant$3  30» 
2  50  2  40 

2  40  I    75 

2  25 
4.30  4,05' 

2  50t 
2  25 
1 .  60t  1    50 

2,50 


LINSEED  Oil These  prices  are  per  gallon: 

. New  York  ■ 

Current       Year  .\go 

Raw  per  barrel  (5  bbl.  lots) $1   87  $1    63 

5-gal.  cans 1 .  87*  1 ,  76 

'  To  this  f-it  price  must  be  added  the  cost  of  the  cans  (returnable) 
$2,25  for  a  rase  of  six. 


. ■  Chicago 

Current      Year  Ago 

$2.05  $1.66 

2.30  1.86 

hich  is 


WHITE  AND  RED  LEADS  — 500-lb.  lots  sell  as  follows  in  cents  per  pound: 


Current 

Dry  In  Oil 

100-lb.  keg 15.50  17.00 

25-and  50-lb.  kegs..    15  75  17  25 

12!-lb.  keg 16  00  17.50 

5-lh.cans 18  50  20  00 

l-lb.cans 20  50  22.00 


Red 


One  Year  Ago 


Dry 
13  00 
13  25 
13   50 

15  00 

16  00 


In  Oil 
14  50 

14  75 

15  00 

16  50 

17  50 


. White . 

Current   1  Yr.  .\go 
Dry  and    Dry  and 


In  Oil 
15   50 

15  75 

16  00 
18  50 
20  50 


In  Oil 
13  00 
13  25 
13  50 
15  00 
16.00 


MINING  AND  MILLING  SUPPLIES 


HOSE—  FIRE  50-Ft.  Lengths 

Indirwritcrs'  2|  in $0.78  per  ft. 

Common,  2i-in 35% 

AIR 
First  Grade        Second    Grade      Third  Grade 

J-in.perft $0,55  $0.35  $025 

STEAM— DISCOUNTS  FROM  LIST 
First  grade 25%  Second  grade. , , .    35%  Third  grade  40% 

LE.\THER  BELTING — Present  discounts  from  list  in  the  following  cities  are  as 
follows: 

.Medium    Grade  Heavy  Grade 

NewY'ork 20%  10-5% 

St.  Louis ^...           40%  35% 

Chicago 45%  40% 

Birmingham 35%  30% 

Cincinnati 30-5-2J%  40-21% 

RA\VHIDE  L.\CING— For  cut,  best  grade.  25%,  2nd  grade,  30%.    For  laces  in 
Bides,  best,  81c. 


M.\N1LA  ROPE — For  rope  smaller  than  i-in.  the  price  is  i  to  $0  02  extra 
while  for  quantities  amounting  to  leas  than  600  ft.  there  is  an  extra  charge  of 
$0.01,  The  number  of  feet  per  pound  for  the  various  siies  is  as  follows:  i-in., 
8ft.  i-in.  6;  J-in,  4);  I-in  .  1 5-in  .  2  ft.  10  in.:  IJ-in  ,  2  ft.  4  in.  Following  is 
price  per  pound  for  1  in.  and  larger,  in  I  200-ft.  :oils: 

Boston $0   35  Kansas  City 0   305 

-NewYork 29  New  Orleans 285 

Cincinnati 30  .Seattle 28 

Chicago -  275  .St.  Louis ,  265 

.St.Paul 275  Atlanta  295 

.San  Francisco    ,    ,  27 


PACKING— Prices  p.  1  pound: 

Rubber  and  duck  for  low-pressure  steam  

.\sbestos  for  high-prcs.-ure  steam ...  .  

Duck  and  rubber  lor  piston  packing  

Flax,  regular 

Flax,  waterproofed 

Compressed  asbestos  sheet ,  , 

Wire  insertion  asbestos  sheet 

Kiitibfr  sheet    

Kiibb*T  sheet,  wire  insertion, 

liiihber  sheet,  duck  insertion,    ,  

Rubber  sheet,  cloth  insertion. 

.\sbestus  p.ieking.  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes    

.\sbestos  wick,  J-  and  1-lb.  ball,- 


$1   CO 

I   70 

I  00 

1.20 

I   70 

90 

1   50 

.50 

.70 

.50 

30 

1.30 
.85 


R.\ILWA  Y  TIES — For  fair  size  orders,  the  following  prices  per  tie  hold: 

7  In.  X  9  In.  6  In.  x  8  In. 

Material  bv  8  Ft.  6  In.  by  8  Ft. 

Chicago  -Plain $1,48  $1,33 

San  Francisco — Douglas  fir,  green 1,74  1    24 

.San   Francisco — Douglas   fir,   creosoted 3,36  2   38 

Prir-es  per  tie  at  Missouri  mills:  ,S|.  T.otiis  prices  about  25c,  higher: 


Untreated  A  Grade  White  Oak 

6x8x8 

.No.  I  $0  70 

No.  2  81) 

No.  3  on 

No.  4 98 

7x9x8  white  oak 1.05 

7x9x8  red  oak,  .\o.  4 80 


Untreated  A  Grade  Red  Oak 
6x8x8 

No,   I  

\<.,  2  

\.,    3  


$0.55 
.63 
.75 
87 


FLOTATION  OILS— Prices  of  oils  for  flotation,  in  cents  per  gal.  in  bbls.: 

Chicago - 


Pure  steam-disiilled  pine  oil,  sp.gr. 

0.93-0.94 

Pure  destructivelv  distilled  pine  oil ,, 

Pine  tar  oil,  spgr.  1.025-1,035 

Crude  turpentine,  spgr,  0,900  0.970 
Hardwood  creosote,  sp.gr,  0  96  0.99* 

*F.  o,b,  Cadillac.  Mieh, 


New  York 
$1,65 


.48 

1.75 

35 


In  Bbl. 

$1    80 

1    70 

42 

2.25 


Carloads 

$1   74 

1  65 
40 

2  08 


COTTON  W.\STE — The  fallowing  prices  are  in  cents  per  pound: 

. ■ —  New  York 

Current         ( »ne  Year  .\go        Cleveland 

White 11001550-  1300  1600 

Colored  mixed . ,  7   00-10  50  9.00-12,00  12  00 


Chicago 
11    00   14  00 
9   50    1 2  00 


WlPINt;  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

Cleveland 
Chicago, 


I3}xl3j    13Jil3} 

$55  00     $65  00 

41  00      43  50 


EXPLOSIVES— Price  per  pound  of 

keg  for  black  powder: 

Low  Freesing 
20% 

New  \  ork 

Boston $0  225-24 

Kansas  City 2475 

New  Orleans ,2425'' 

Seattle 18 

Chicago     2175 

St.Paul 185 

St.  Louis 2175 

Denver 205 

Dallas 265 

Los -Angeles 22 

Atlanta 22 

Baltimore 225 

Cincinnati  ,  2275 

Montreal  28 

♦For  50%, 


dynamite  in  small  lots  and  price  per  25  lb. 

, Gelatin Black 

40%  60%  80%  Powder 

$0  3425  $0.3425         $2.30 

245-28         25-31  .3525  2  40 

27  30  .3425  2  45 

2825  .2825  .38  2  45 

2175  .2475  29  2  60 

2525  .2975  .34  2  45 

2275  .2525  .2950  2  25 

26  .285  .295  1.90 
2475  2725  .315  2.50 
275  .3025         2  60 

27  .31             2.95 

,245  .265           2.55 

2675  .3075  325  2.40 

2525  2725         2.30 

31  .34  .38  3.90 


CHEMICALS 


SODIUM  CYANIDIi— New  York  price  is  24(<i  25e 
St.  I.ovus.  31c.:   Birnt-nttham,  45e. 


Chicago.  3Mc.: 


SODIUM  SULPHIDI  -  New  York  price  per  pound  is  9c  (i>  lOc.  for  concentrated. 
Chicago.  6c.  for  coiiren)r:il.Kl.  3c.  for  cr>-stals,  Birmingham  price  is  35c,  for 
crjstals     Concentrated  .  ,,i,ies  in  500-lb.  drums:    crystals  in  440-lb,  bbl 

ZINC  DUST— For  350  mesh  the  New  York  price  is  12c.  per  lb.;  Chicago.  1 3c.; 
St.  Louis,  12c:  Birmingham,  35c. 

ALUMINUM  DUST-Chic;ic,.priccis  $l.lOperlb  ;  Bfc-niingham,  $1.52. 


MINERS'  LAMP  CARBIDE— I•riec^  net  fob  cars  at 

warehouse  point 

s: 

I  moo 

Cameo 

Union 

I  nion 

100-l.b 

100-I.b. 

Single 

25-Lb. 

Drums 

Drunjs 

25-Ll) 

Ton 

Per  Ton 

Per  Ton 

Drviins 

Lots 

East  of  the  Mississippi,  North 

of  Chattanooga                        $106  00 

$101    00 

$1   52 

$1.49 

Southeastern  portion  U.  S.  .\       115  50 

110  50 

1    63 

1   60 

Texas  (except  E.  Paso)   .               124  00 

1  19  00 

1    74 

1.71 

El  Paso,  Texas     .                           126  00 

121    00 

1   77 

1   73 

Denver,  Colo                                  124  00 

119  00 

1    74 

1.71 

West  Coast     .                                 1 29  00 

124  00 

1,81 

1.77 
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The  Petroleum  Drama 

SO  FASCINATING  are  the  episodes  in  the  great 
petroleum  drama  which  is  being  enacted  both  in 
the  Eastern  and  the  Western  hemisphere  that  our 
readers  must  pardon  us  if  we  revert  to  it  too  frequently. 
A  recent  scene  was  played  at  San  Remo,  where  the 
premiers  of  France,  England,  and  Italy  met  to  decide, 
among  other  things,  the  partition  of  the  Turkish 
Empire.  The  valuable  parts  were  divided  among  Eng- 
land, France,  Italy,  and  Greece,  to  the  satisfaction  of 
all,  except  that  the  Italian  populace  howled  that  the 
Greeks,  who  had  not  done  so  much,  had  been  awarded 
too  substantial  a  portion  of  the  plunder.  Syria  was 
awarded  to  France,  and  Mesopotamia  to  Britain.  Self- 
determination  of  peoples  was  not  mentioned,  and  the 
new  Arabic  King,  Feisal  of  Syria,  is  apparently  a  rebel. 

The  "mandate"  is  not  much  heard  about:  what  one 
of  the  Allies  gets,  it  gets;  and  that  is  about  all  there 
is  to  it.  The  oil  district  of  Mosul,  concerning  which 
we  wrote  in  a  recent  editorial,  went,  surely  enough,  to 
England.  The  British  oil  powers  sent  Sir  George  Cad- 
man  to  San  Remo  to  obtain  ratification  of  this  result, 
which  also  gave  Great  Britain  Batum  and  the  control 
of  the  pipe  line  from  the  great  Baku  oil  fields. 

The  premiers  explained  that  they  were  unable  to 
allow  President  Wilson  a  voice  in  determining  the 
destiny  of  Constantinople,  but  cynically  offered  America 
the  mandate  over  Armenia.  Lloyd  George  is  reported 
to  have  said  that  Great  Britain  had  neither  the  money 
nor  the  men  to  place  a  sufficient  army  in  the  field  to 
maintain  Armenia;  and  the  honor  of  being  the  bulldog 
to  keep  the  Russians  and  the  Turks  from  advancing 
against  the  Allies  was  awarded  America.  The  rumor 
was  that  President  Wilson  would  favor  accepting  this 
mandate,  but  it  is  safe  to  say  that  the  American  people 
are  "wise." 

The  French  got  something  in  return  for  the  loss  of 
Mosul,  however,  the  agreement  providing  for  the  par- 
ticipation of  French  interests  in  the  petroleum  enter- 
prises, to  an  extent  of  between  25  and  50  per  cent; 
these  enterprises  to  include  those  in  Mesopotamia, 
Rumania,  Galicia,  and  the  Caucasus. 

The  next  scene  opens  at  the  oil  fields  of  the  Caucasus. 
The  Russian  Bolsheviki  captured  Baku  on  April  28  and 
are  marching  on  Batum,  which  they  propose  to  enter 
"unless  England  frees  the  Hungarian  Bolsheviki  de- 
tained in  Austria  and  at  Budapest."  The  Bolsheviki 
have  virtual  control  of  the  Republic  of  Azerbajian,  which 
renders  the  Armenian  situation  still  more  precarious, 
between  the  Bolsheviki  and  the  Turkish  Nationalists. 
The  Reds  have  also  captured  a  Persian  port.  The  hot 
potato  which  Great  Britain  is  trying  to  swiftly  pass  to 
the  United  States  is  getting  very  hot  indeed. 

Reverting  to  petroleum.  Sir  E.  Mackay  Edgar,  writing 
in  a  London  newspaper,  triumi^hantly  announced  that 
England  has  control  of  the  oil  fields  of  the  world, 
and  that,  within  a  few  years,  the  United  States  will 


be  dependent  upon  British  oil  interest  for  oil  for  the 
navy  and  for  domestic  uses.  He  declared  that  all  oil 
fields  outside  the  United  States  are  in  control  of  the 
British.  "Apart  from  Mexico,"  he  wrote,  "it  is  almost 
a  case  of  the  British  first  and  the  rest  of  the  world 
nowhere.  I  should  say  two-thirds  of  the  improved  fields 
of  Central  and  South  America  are  in  British  hands. 
In  Guatemala,  Honduras,  Nicaragua,  Costa  Rica,  Pan- 
ama, Colombia,  Venezuela,  and  Ecuador  a  decisive  and 
overwhelming  majority  of  petroleum  concessions  is 
held  by  British  subjects,  and  will  be  developed  by 
British  capital.  The  Alves  group,  whose  holdings  en- 
circle practically  two-thirds  of  the  Caribbean  sea,  is 
wholly  British,  working  under  arrangements  which 
insure  that  perpetual  control  of  its  undertakings  shall 
remain  in  British  hands.  No  United  States  citizen  and 
no  United  States  group  has  acquired,  or  ever  could 
acquire,  any  such  position  in  Central  America  as  that 
which  enterprise  and  personality  have  secured  for  Mr. 
Alves.  Or  take  again  that  greatest  of  all  oil  organiza- 
tions, the  Shell  group.  It  owns  exclusive  or  controlled 
interest  in  every  important  oil  field  in  the  world — in 
the  United  States,  Russia,  Mexico,  the  Dutch  East 
Indies,  Rumania,  Egypt,  Venezuela,  Trinidad,  India, 
Ceylon,  the  Malay  Straits,  North  and  South  China, 
Siam,  the  Straits  Settlements,  and  the  Philippines." 

Finally  comes  the  State  Department  of  the  United 
States,  with  a  sober,  accurate  statement  of  fact  in  re- 
gard to  the  British  oil  campaign,  for  the  enlightenment 
of  Congress.  Our  petroleum  news  this  week  contains 
an  account  of  this. 


Dollar  Silver 

THREE  years  ago  "dollar  silver"  began  to  be  the 
goal  of  the  producers  of  that  metal,  and  when  the 
price  reached  that  figure  in  the  summer  of  1917  visions 
of  huge  profits  seemed  on  the  point  of  realization. 
Dollar  silver  now  has  an  opposite  effect;  it  is  viewed 
with  alarm,  and  some  producers  are  fearful  that  the 
slump  in  the  white  metal  means  an  end  to  profitable 
operation  of  their  plants.  Even  at  $1  per  oz.,  the  price 
of  silver  compares  well  with  the  current  prices  of  other 
metals,  if  we  except  iron  and  quicksilver.  Pig  iron,  of 
course,  is  selling  at  excessively  high  prices — about  $44 
per  ton  now,  compared  with  $15.42  in  1913 — an  increase 
of  almost  200  per  cent.  Quicksilver,  too,  selling  for  $40 
per  75-lb.  flask  in  1913,  is  now  $87.50,  or  an  increase  of 
119  per  cent.  But  aside  from  these,  one  dollar  is  a 
comparatively  good  price  for  silver. 

Compared  with  1913  prices,  lead  has  increased  91  per 
cent;  silver  (at  $1),  73  per  cent;  zinc,  34  per  cent; 
antimony,  :^0  per  cent ;  and  copper  and  tin  have  increased 
21  per  cent.  Silver  producers  should,  therefore,  feel 
fairly  well  satisfied  if  the  price  remains  within  a  reason- 
able range  of  $1. 

The  decline  has  taken  place  as  a  result  of  both  a 
decreased   demand   and   an   increased   supply.     Chinese 
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buying  has  fallen  off  materially,  on  account  of  unfavor- 
able exchange.  The  demand  from  the  interior  has 
abated,  and  the  stock  of  silver  at  Shanghai  is  more  than 
double  that  at  the  beginning  of  the  year.  The  other 
big  consumer  in  the  East  is  India.  Buying  for  the 
Indian  bazaars  has  been  less  active,  and  the  reserve 
etock  of  gold  and  silver  behind  the  Indian  note  circula- 
tion has  recently  risen  to  over  50  per  cent.  Indian 
demand  will  continue,  though  probably  not  on  as  great 
a  scale  as  during  the  last  few  months,  but  Chinese  buy- 
ing may  be  small  for  some  time.  No  unusual  demand 
for  silver  is  to  be  expected  from  other  parts  of  the 
world. 

Increases  in  the  supply  are  caused  by  the  retirement 
of  much  silver  coinage  in  Europe,  it  being  replaced  by 
base  metals  and  paper.  This  is  melted,  and  finds  a  mar- 
ket through  London.  The  recent  high  prices  of  the 
metal  have  stimulated  production  in  some  quarters,  but 
not  to  the  extent  which  would  have  occurred  had  not 
industrial  troubles  interfered,  and  had  not  copper  and 
zinc,  of  which  silver  is  a  byproduct,  sold  at  such  low 
prices. 

Purchase  of  silver  up  to  an  aggregate  amount  of  207,- 
000,000  oz.  by  the  United  States  Government  is  provided 
for  under  the  Pittnxan  act,  with  the  metal  at  $1  per 
oz.  During  the  war,  |300,000,000  worth  of  silver  dol- 
lars was  melted,  and  this  will  be  replaced.  All  metal 
so  purchased  by  the  Government  must  be  wholly  pro- 
duced in  this  country.  Before  the  war,  the  world's 
annual  production  of  silver  was  about  225,000,000  oz., 
and  the  United  States  production  approximately  60,000,- 
000  oz.  If  all  the  silver  in  this  country  were  sold  to  the 
Government,  the  price  could  not  drop  below  $1  for  about 
three  years.  However,  should  demands  from  other 
sources  fall  off  materially,  it  might  be  possible  that  for- 
eign silver  would  sell  for  75c.  or  50c.  while  American 
producers  were  receiving  the  fixed  price  of  $1.  This 
would  necessitate  careful  scrutiny  in  order  to  prevent 
Mexican  and  other  metal  from  masquerading  as  the 
product  of  the  United  States. 

The  situation  may  be  summed  up  as  follows: 

Under  the  present  laws,  silver  produced  wholly  in 
this  country  will  sell  at  $1  per  oz.  or  better,  for  at  least 
three  years.  Foreign  silver  will,  in  all  likelihood,  sell 
at  the  same  rate  as  the  domestic  product.  If,  however, 
an  industrial  depression  should  develop,  a  pronounced 
curtailment  of  the  demand  might  result  and  foreign 
silver  might  drop  below  $1 — possibly  in  two  years,  but 
hardly  in  one  year.  We  can  see  no  ground  for  a  belief 
that  any  such  price  as  $1.50  will  be  realized  for  a  long 
time. 

American  silver  producers  are,  therefore,  in  an  excel- 
lent position.  They  are  assured  of  a  fixed  price  for 
their  product  for  at  least  three  years  to  come,  and  prob- 
ably five,  and  will  doubtless  experience  a  gradual  reduc- 
tion in  their  operating  costs. 


What  Will  Happen  to  Hoover? 

MANY  astute  political  observers,  believe  that  a  com- 
paratively dark  horse  will  be  nominated  by  the 
Republicans  at  the  Chicago  convention.  They  feel  that 
neither  of  the  leading  two  cantlidates.  Wood  and  John- 
son, has  sufficient  individual  strength  to  be  nominated 
and  that  their  policies  are  in  many  ways  so  opposed 
that  neither  group  can  be  expected  to  turn  to  the  other 
in  case  of  a  deadlock.     In  that  event,  a  compromise  on 


a  candidate  who  has  stood  somewhat  in  the  background 
may  be  necessary,  and  there  are  many  from  whom  to 
pick.  What  would  Hoover's  chances  be  in  this  con- 
tingency? 

Several  facts  must  be  kept  in  mind.  In  the  first 
place,  the  professional  politician  would  prefer  almost 
anyone  to  Hoover,  as  he  is  indebted  to  no  political  party. 
Technical  men  are  prone  to  underestimate  the  impor- 
tance of  support  from  the  political  machines.  The  Lit- 
erary Digest  poll  shows  Wood  to  be  the  first  choice  of 
those  who  happen  to  be  on  its  mailing  list.  A  poll  at 
Harvard  University  shows,  out  of  2,260  votes,  1,121 
for  Hoover,  632  for  Wood,  and  117  for  Johnson.  We 
are  somewhat  chagrined  to  find  that  the  Hearst-sup- 
ported Johnson  defeated  Hoover  in  the  California 
primaries  by  almost  two  to  one.  We  forget  that 
that  class  which  we  are  pleased  to  think  of  as  the 
inteUigensia  is  a  considerable  minority.  The  man  whose 
cranium  is  too  ossified  for  his  brain  to  function  prop- 
erly, who  swallov/s  the  crude  and  filthy  outpourings  of 
the  gutter  press,  hook,  line,  and  sinker,  has,  justly  or 
not,  the  same  unit  voting  power  as  his  more  fortunate 
brother.  And  there  are  more  of  him.  The  candidate 
who  does  not  have  at  least  a  considerable  proportion  of 
these  voters  behind  him  is  doomed  to  defeat.  These 
votes  do  not  show  up  in  most  pre-election  polls,  and  we 
too  often   neglect  them.. 

The  Republicans  feel  that  anyone  whom  they  nomi- 
nate is  practically  sure  of  election.  If  it  is  not  to  bo 
Wood  or  Johnson,  then  we  believe  it  is  more  likely  to 
be  a  candidate  who  would  have  more  enthusiastic  sup- 
port of  the  various  machines  than  Hoover  could  ever 
arouse.  Only  today,  however,  we  heard  a  man  who  is 
qualified  to  know  say  that  the  Wood  contingent  would 
probably  turn  to  Hoover  if  not  successful. 

Should  Hoover  be  defeated  at  Chicago,  he  will  have 
another  big  chance  two  weeks  later  at  San  Francisco. 
But,  we  are  told,  he  has  emphatically  declined  to  run 
on  the  Democratic  ticket.  However,  if  there  is  one  kind 
of  a  statement  more  than  another  which  the  American 
public  has  learned  to  discount  to  a  considerable  degree 
it  is  a  pre-election  promise.  A  man  would  be  derelict  in 
his  duty  to  his  fellow  citizens  if  he  allowed  a  personal 
decision  of  this  character  to  stand  in  the  way  of  a  wide 
public  appeal. 

The  Democratic  party  has  few  men  of  presidential 
timber,"  and  we  believe  none  big  enough  to  turn  the  tfde 
of  popular  disapproval  which  has  set  in  against  the 
present  Administration.  Hoover  would  be  their  only 
hope.  He  would  command  all  of  the  rain-or-shine  Demo- 
cratic votes  plus  most  of  the  Democrats  who  have  de- 
cided to  vote  the  Republican  ticket  this  year  plus  many 
Republican  votes  which  would  be  cast  for  him  in  pref- 
erence to  any  other  Republican  with  the  possible  excep- 
tion of  Wood,  or  who  could  not  stomach  Johnson's  asso- 
ciates. These  voters  would  feel  that  an  Administration 
headed  by  Hoover  would  be  in  a  large  measure  non- 
partisan. Whether  their  votes  would  be  enough  to  win 
from  the  Republican  candidate  who  would  be  selected 
is  a  question.     It  would  likely  be  a  great  fight. 

Hoover  is  by  no  means  eliminated  as  a  Republican  pos- 
sibility. His  campaign  is  only  beginning  to  warm  up 
The  party  leaders  at  Chicago  may  nominate  him  for  no 
other  reason  than  to  eliminate  the  chance  of  his  running 
on  the  opposing  ticket,  unless  they  feel  confident  of 
victoiY  should  this  eventuality  arise.  The  situation  is 
unparalleled  in  American  politics. 
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What  Others  Think 


The  Troubles  of  a  Cyanider 

Under  this  caption  an  operator  has  asked  what  to 
to  with  zinc  shavings  when  the  tailings  from  the  zinc 
l)Oxes  come  out  with  a  higher  gold  content  than  the 
pregnant  solution  going  in. 

Mr.  Keith,  in  your  issue  of  April  3,  recommends 
removing  the  zinc  to  a  tank  and  percolating  through  it 
freshly  aerated  mill  solutions.  At  the  same  time  the 
boxes  are  to  be  filled  with  new  shavings  precipitating 
the  same  pregnant  solution  as  before.  He  thus  assumes 
that  the  new  zinc  will  precipitate  the  solution,  but  states 
that  in  time  it  will  fail  to  do  so.  His  percolation  of 
the  old  zinc  then  becomes  simply  a  way  to  use  it  up, 
and  his  only  suggestion  of  help  is  the  pessimistic  one 
of  discarding  zinc  shavings   in  favor  of  dust. 

With  the  use  of  dust  Mr.  Keith  recommends  that 
all  the  oxygen  be  removed  from  the  solution  before  pre- 
cipitating, yet,  to  make  the  inert  zinc  shavings  pre- 
cipitate, he  advocates  treating  them  with  aerated  solu- 
tions. This  appears  rather  inconsistent.  Personally, 
I  have  not  seen  his  method  tried  out,  but  if  the  trouble 
lies  in  "deposits  of  insoluble  salts"  on  the  zinc,  as 
he  believes,  I  would  advocate  a  remedy  not  yet  men- 
tioned, and  that  is  dipping  the  shavings  into  hydro- 
chloric acid  strong  enough  to  start  action  on  the  zinc, 
and  then,  after  a  water  wash,  replacing  the  zinc  in 
the  boxes.  This  exposes  fresh  zinc  surfaces  and  accom- 
plishes the  same  thing  as  treating  the  zinc  in  the 
boxes  with  strong  cyanide  solutions,  thus  avoiding 
building  up  the  strength  of  the  mill  solutions,  with 
consequent  waste  of  cyanide  and  chance  of  picking  up 
more  impurities  in  the  solutions. 

Whether  it  will  be  necessary  to  repeat  the  acid  wash 
depends  upon  what  caused  the  zinc  to  fail  to  precipi- 
tate. From  my  experience  I  would  state  the  causes  of 
poor  precipitation  as  follows: 

1.  Muddy  solutions,  which  coat  the  surface  of  the 
zinc  with  slime. 

2.  Excessively  aerated  solutions,  which  cause  the 
deposition  of  white  precipitate  on  and  around  the  zinc. 

3.  Absence  of  free  cyanide,  the  cyanide  being  nearly 
all  in  the  form  of  double  cyanides. 

4.  Absence  of  any  protective  alkali  giving  free 
hydrocyanic  acid  in  the  solutions,  which  makes  them 
an  especially  active  solvent  for  gold. 

5.  Considerable  copper  in  the  solutions,  which  coats 
the  zinc  shavings,  thus  preventing  the  contact  of  the 
solution  with  the  zinc. 

6.  Excess  of  alkaline  sulphides,  sulphocyanides,  fer- 
ricyanides,  and  other  impurities  in  the  solution. 

7.  A  coating  of  zinc  oxide  on  the  zinc,  either  from 
long  standing  in  solutions  or  in  the  air. 

The  first  four  causes  are  easy  to  remedy,  but,  owing 
to  the  fact  that  zinc  shaving  will  continue  to  precipitate 
solutions  under  the  most  adverse  circumstances,  these 
causes  are  often  not  investigated  closely  until  the  sud- 
den redissolving  of  the  metals  causes  action  to  be 
taken.    This  action  usually  takes  the  form  of  dumping 


in  more  cyanide,  alkali,  or  lead  acetate,  and  getting 
temporary  relief,  but  not  curing  the  cause  of  the  trouble. 
Often  cyanide  plants  work  so  smoothly  that  a  good 
mechanic  is  more  valuable  as  superintendent  than  a 
chemist,  and  the  cobwebs  grow  over  the  burettes.  Last 
summer  I  visited  a  100-ton  cyanide  plant  treating  silver 
ores  that  had  been  doing  such  consistently  good  work 
that  the  daily  assays  had  been  cut  down  to  four,  they 
being  mill  feed,  mill  tailings,  pregnant  solution,  and 
barren  solution.  Later  a  change  came,  and  a  metal- 
lurgist was  called  in,  but  he  was  at  a  disadvantage, 
owing  to  lack  of  data  during  the  time  when  good  results 
were  obtained. 

Likewise,  at  another  plant  treating  an  easy  gold  ore, 
the  owners  had  decided  that  cyaniding  was  a  snap,  until 
one  sad  day  the  zinc  tailings  overtook  and  passed  the 
zinc  feed  in  value.  They  did  "everything,"  getting 
little  relief,  and  finally  sought  help.  They  brought 
samples  of  solutions  and  ore,  but  only  a  hazy  memory 
record  of  daily  titrations  and  results,  as  no  systematic 
records  were  kept.  The  pregnant  solution  titrated  but 
0.25  lb.  KCN  and  0.1  lb.  protective  NaOH,  and  assayed 
$15.64  in  gold.  The  zinc-box  tailings  sample  assayed 
$19.74.  The  pregnant  solution  on  titration  showed  prac- 
tically no  free  cyanide  and  considerable  double  zinc 
cyanide.     It  carried  no  copper  at  all. 

This  pregnant  solution  precipitated  only  10  per  cent 
of  its  values  on  fresh  zinc  shavings,  but  when  it  was 
built  up  to  2.0  lb.  in  KCN  it  precipitated  down  to  5c. 
under  the  same  time  of  contact.  Without  the  addition 
of  more  cyanide,  but  with  the  shavings  dipped  in  lead 
acetate,  it  did  nearly  as  well.  When  agitated  with  an 
excess  of  zinc  dust,  it  precipitated  down  to  40c.,  show- 
ing that  the  zinc  dust  was  nearly  as  efficient  as  the 
zinc-lead  couple.  With  such  low-strength  solution  and 
lack  of  regular  titrations,  it  was  probable  that  the  solu- 
tions had  entered  the  zinc  boxes  at  times  without  either 
cyanide  or  protective  alkali.  It  is  no  wonder  that  the 
old  zinc  had  shown  but  temporary  signs  of  activity  to 
shots  of  cyanide,  lime,  acetate,  and  maledictions. 

The  reason  why  the  same  old  additions  of  cyanide 
and  lime  had  failed  to  get  the  same  daily  results  as 
before  was  found  to  be  due  to  considerable  marcasite 
in  the  ore  from  a  new  stope  that  gave,  on  test,  an  18-lb. 
KCN  consumption  in  thirty  hours. 

At  another  plant  treating  silver  ores  I  have  seen  the 
zinc  in  the  boxes  so  coated  with  an  oxidized  slime  as 
to  give  the  shavings  a  reddish  hue  and  bulky  appearance. 
In  spite  of  this,  the  precipitation  was  good  enough  to 
"get  by,"  although  it  took  hours  to  melt  a  bar  of  bullion, 
because  of  the  slime  in  the  precipitate. 

A  little  more  use  of  clarifiers  and  the  systematic 
doctoring  of  the  solutions  by  the  use  of  the  burette 
will  cure  precipitation  troubles  from  causes  No.  1  to  4 
inclusive. 

Cause  No.  5,  the  coating  of  the  zinc  by  copper,  is 
a  serious  one.  If  it  occurs  rarely,  stronger  solution  in 
the  boxes  will  improve  precipitation.  If  enough  copper 
is  always  present  in  the  ore  to  cause  poor  precipitation 
and   excessive  melting  of  shorts,   the  best  solution   of 
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the  difficulty  is  to  change  to  the  use  of  zinc  dust,  if 
possible.  Heating  the  solution  to  180  deg.  F.  before 
precipitating,  in  the  case  of  the  old  Comstock  tailings, 
resulted  in  precipitating  all  the  copper  with  zinc  dust 
and  regenerating  the  double  cyanide  of  copper  as  free 
cyanide. 

In  cause  No.  6,  the  excess  of  alkaline  sulphides  must 
be  removed  by  lead  salts  before  precipitation.  In  a 
ca.se  that  came  under  my  notice  the  pregnant  gold  solu- 
tion from  treating  a  roasted  gold  ore  failed  to  pre- 
cipitate when  it  had  picked  up  a  large  amount  of  soluble 
sulphides  from  a  poor  roast. 

In  treating  "sweepings"  from  the  Tonopah  tailing 
ponds  I  found  to  my  sorrow  that  when  the  cyanide 
solution  became  loaded  with  sulphocyanides  and  other 
impurities  it  refused  to  precipitate  out  the  gold  on 
zinc  dust,  and  the  silver  was  precipitated  only  partially. 
Laboratory  tests  showed  that  this  same  solution  pre- 
cipitated out  its  silver  on  iron  filings  or  turnings  better 
than  on  zinc.  The  only  silver  lining  that  I  could  dis- 
cover to  this  venture  was  that  found  plated  on  the  inside 
of  the  mill  piping.  Mills  that  tried  to  treat  any  quan- 
tity of  these  "sweeps"  along  with  their  mill  ore  got  into 
extraction  troubles.  The  Belmont  mill  finally  solved  the 
problem  of  precipitating  the  values  out  of  'the  foul 
"sweeps"  solution  by  the  use  of  aluminum  dust. 

Usually,  foul  solutions  affect  extraction  results  before 
they  bother  precipitation,  and  must  be  remedied  for 
that  reason.  In  the  only  work  on  cyaniding  that  gives 
definite  advice  to  the  cyanider  in  trouble  with  foul 
solutions,  the  advice  to  discard  the  solutions  is  hidden 
away  amid  pages  of  reactions  and  detail  chapters  on 
operating.  The  best  general  remedy  today  .for  foul 
solutions  is  one  of  prevention  by  keeping  the  cyanide 
Strength  low  and  wasting  considerable  solution.  The 
loss  of  cyanide  in  a  continuous  decantation  system  is 
often  more  than  repaid  on  some  ores  by  the  additional 
e.xtraction  due  to  the  fresher  cyanide  solutions  in  the  mill. 

Cause  No.  7,  a  coating  of  zinc  oxide  on  the  zinc,  is 
one  of  the  most  frequent  troubles  of  precipitation.  It 
is  not  confined  to  zinc  shavings  alone,  as  mill  operators 
know  who  used  Japanese  zinc  dust  during  the  war,  or 
have  tried  to  use  up  a  broken  or  old  open  can  of  zinc 
dust.  One  learns  from  high  zinc  tailings  when  using 
zinc  dust  not  to  let  the  precipitating  pump  suck  air 
or  let  the  zinc  in  the  press  get  uncovered  to  the  air. 
Small  plants  that  buy  their  zinc  shavings  already  cut 
experience  most  difficulty  from  this  cause.  The  heat  and 
water  in  cutting,  and  the  long  contact  with  air  and 
moisture,  tend  to  oxidize  the  surface  of  the  zinc.  This 
becomes  a  serious  matter  when  the  zinc  is  often  cut  as 
fine  as  one-eight-hundredths  of  an  inch  in  thickness  for 
use  in  gold  boxes.  Likewise,  zinc  shavings  standing  idle 
in  zinc  boxes  tend  to  oxidize  from  contact  with  air  or 
with  oxygen  in  the  cyanide  solution  or  water. 

The  best  method  to  test  a  shipment  of  shavings  or 
old  zinc  in  boxes  is  to  use  it  in  laboratory  precipitating 
tests  against  fresh  shavings  or  dust  on  both  pregnant 
mill  solution  and  fresh  solutions  carrying  gold  or  silver. 

The  only  help  for  oxidized  zinc  shavings  is  to  use 
strong  cyanide  solution,  or,  better,  a  wash  of  weak 
hydrochloric  acid  to  expose  the  unoxidized  zinc  again. 
If  the  zinc  be  in  the  form  of  "shorts,"  it  might  as  well 
be  cut  down  with  sulphuric,  or  ground  with  pebbles  in 
a  small  open  trunnion  mill  in  contact  with  a  stream  of 
pregnant  solution.  The  longer  zinc  can  be  dipped  in 
acid  and  then  returned  to  the  boxes. 


Mr.  Keith  takes  a  pessimistic  view  of  the  use  of  zinc 
shavings,  and  his  advice  is  to  abandon  them  in  favor  of 
zinc  dust.  However,  rather  than  to  go  to  the  expense 
of  getting  the  best,  he  advises  the  use  of  zinc  dust  with 
bag  filtration  or  presses  not  constructed  so  as  to  be 
peculiarly  fitted  for  zinc  dust  precipitation,  as  are  those 
made  by  experts  on  the  subject. 

With  the  use  of  bags  there  is  a  greater  chance  of 
theft  than  with  zinc  boxes,  and  compared  with  the  up-to- 
date  presses  there  is  a  much  greater  chance  for  oxida- 
tion of  the  zinc  and  a  much  less  chance  for  the  solution 
to  meet  with  and  use  up  the  zinc  dust  still  in  the  pre- 
cipitate. 

I  have  had  good  success  with  zinc  thread,"  but  there 
is  no  question  that  zinc  dust  is  far  superior.  Like  most 
things  in  life,  the  best  cost  the  most.  I  believe  that  a 
small  mining  company  with  limited  capital  or  ore 
reserves  would  show  wisdom  in  installing  zinc  boxes  as 
one  of  the  several  economies  in  mill  building  that  would 
make  possible  the  financing  of  the  mill;  and  unless  the 
mill  had  a  long  life,  these  cheaper  units,  with  a  slightly 
less  extraction  and  greater  operating  cost,  would  prove 
to  be  the  best  investment. 

A  consulting  metallurgist  should  not  discourage  small 
companies  by  basing  his  estimates  entirely  upon  the  use 
of  the  higher  priced,  most  up-to-date,  and  efficient  units. 
However,  if  the  company  has  the  grade  of  ore  and  ton- 
nage to  justify  the  construction  of  a  first-class  milling 
plant  to  get  the  maximum  of  extraction  and  the  mini- 
mum of  operating  costs,  the  metallurgist  should  plan  on 
using  the  best  units  available.         Jay  A.  Carpenter. 

Los  Angeles,  Cal. 


Making  a  Pinion  Do  Double  Duty 

Answering  the  question  of  "X"  concerning  the  above 
in  Engineering  and  Mining  Journal  of  May  15,  the  ar- 
rangement suggested  is  frequently  adopted  in  various 
types  of  machinery;  but  it  is  bad  practice  in  so  far  as 
the  master,  or  driven,  gear  is  concerned.  A  better  way, 
if  the  conditions  will  permit,  is  to  reverse  the  direction 
of  revolution,  in  that  this  brings  two  new  surfaces  into 
contact  and  operation. 

One  of  the  dominant  objects  in  forming  accurate 
tooth-contours,  and  properly  aligning  the  gears  with 
respect  to  their  pitch-diameters,  is  to  minimize  the 
abrasive  slip  when  the  teeth  are  in  contact.  Hence, 
when  the  original  contour  of  a  pinion  (involute  or 
epicycloidal)  is  but  slightly  deformed  by  wear,  the 
teeth  of  the  master  gear  is  thereby  rapidly  rendered 
ineffective.  J.  T. 

New  York  City. 


Something  New 

Fluorspar  assaying  96  per  cent  calcium  fluoride,  2 
per  cent  silica,  1  per  cent  lime,  5  per  cent  alumina  and 
magnesia,  and  5  per  cent  iron  and  organic  matter  is 
being  mined  at  the  rate  of  ten  tons  daily  on  Tortugas 
Mountain,  near  Las  Cruces,  N.  M.,  according  to  a 
Southwest  newspaper.  "Burro  back  teams  are  used 
to  carry  the  ore  doviai  the  mountain,"  the  notice  states. 
Fluorspar  running  as  high  as  109  per  cent  in  com- 
ponent parts  is  just  as  interesting  to  a  mineralogist 
as  burro  back  teams  are  to  a  zoologist. 


'Mining  and  Scientific  Press,  Dec.  11,  1915. 
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Diamonds 


Surprisingly  Large  Number  of  Localities  in  Which  They  Have  Been  Found — The  Gems  Occur  in 

Association  With  Numerous  Minerals  and  a  Variety  of  Rocks — Sizes  of 

Diamonds  and  Commercial  Production 


By  Sydney  H.  Ball 

Written  for  Enginey^ring  and  Mining  Jonrnal 


THE  last  industry  in  the  world  which  would  have 
been  expected  to  benefit  from  the  war  is  diamond 
mining.  Its  unlooked-for  prosperity  warrants 
some  observations  upon  the  occurrence  of  diamonds  and 
the  diamond-mining  industry.     The  peridotite  pipes  of 


in  Travernier's  time,  was  found  by  a  poor  native  while 
ploughing  his  millet  field.  A  monk,  formerly  resident 
in  India,  first  recognized  the  true  character  of  the 
Brazilian  gems,  although  gold  miners  for  years  had 
treasured  them  as  curiosities.     If  the  inscription  on  a 
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GEOGRAPHIC   DISTRIBUTION   OF   DIAMONDS 


the  Kimberley  and  the  Premier  mines,  in  South  Africa, 
so  predominate  as  diamond  producers  that  the  existence 
of  other  sources  is  often  overlooked. 

The  accompanying  map,  Fig.  1,  shows  that  diamonds 
are  much  more  widely  distributed  than  is  commonly 
supposed,  as  certain  of  the  dots  upon  the  map  really 
represent  a  number  of  separate  occurrences.  The  value 
of  the  gem,  its  physical  and  chemical  indestructibility 
under  most  conditions,  and  its  relatively  great  bril- 
liance, even  in  the  rough,  have  perhaps  led  to  the  dis- 
covery of  a  large  proportion  of  its  occurrences.  On 
the  other  hand,  its  small  size,  together  with  the  fact 
that  the  habit  of  the  rough  stone  is  unknown  to  many 
prospectors  and  engineers,  has  doubtless  caused  many 
occurrences,  possibly  even  of  commercial  importance, 
to  remain  undiscovered. 

The  Kolar  field,  the  most  important  Indian  producer 


mission  map  of  the  mid-eighteenth  century,  of  the 
Orange  River,  South  Africa,  be  contemporaneous  with 
the  map,  the  first  South  African  discovery  profited  no 
one,  and  even  the  stone  which  125  years  later  led  to  the 
development  of  the  South  African  fields  was,  for  a  time, 
the  plaything  of  a  Boer  child  and  only  by  chance  was 
eventually  determined  to  be  a  diamond. 

A  Kaffir  boy  who  had  worked  in  the  South  African 
diamond  mines  was  the  discoverer  of  the  Southw-est 
Protectorate  (formerly  German  Southwest  Africa) 
diamond  fields,  although  patrols  of  white  soldiers  and 
even  several  German  geologists  had  traversed  the  same 
territory. 

Other  important  diamond  fields  may  or  may  not  be 
discovered,  but  commercial  quantities  of  carbonada,  or 
black  diamond,  are  even  more  likely  to  remain  undis- 
covered.    This  mineral,  so  valuable  in  diamond  drilling, 


Maij  29,  1920 


Engineering    and    Mining    Journal 


1203 


notwithstanding  its  hardness,  is  a  coke-like  looking  sub- 
stance of  inconspicuous  appearance.  Though  the  known 
occurrences  of  diamonds,  as  Fig.  1  indicates,  are  much 
more  numerous  than  those  of  many  well-known  minerals, 
cryolite  for  example,  a  map  of  the  carbonada  occurrences 
would  be  blank  except  for  a  couple  of  dots  in  the  states 
of  Bahia,  in  Minas  Geraes,  Brazil,  and  in  Borneo.     In 


PROSPECTING    FOR    DIAMONDS    IN    CENTRAL    AFRICA 

Brazil  itself  diamonds  were  found  in  1727,  and  car- 
bonada only  in  1843. 

Several  types  of  rock  occurrences  are  associated  with 
diamonds.  As  corroboratory  evidence,  they  are  closely 
allied  with  occurrences  in  meteorites  and  to  the  arti- 
ficial production  of  diamonds.  Inferences  drawn  from 
inclusions  in  diam.ond  are  also  of  value,  but  the  evidence 
of  associated  minerals  in  alluvial  deposits,  though  sug- 
gestive, is  by  no  means  conclusive.  The  information  at 
hand  points  to  a  wide  range  of  original  occurrences. 

The  diamond  is  a  constituent  of  igneous  rocks  of 
basic  and  of  medium-basic  composition.  It  probably 
occurs  in  pegmatitic  rocks.  Its  occurrence  as  a  vein 
mineral  is  considered  altogether  probable,  and  occur- 
rence in  metamorphic  rocks,  though  unproved,  is  not 
improbable.  In  age,  the  original  rocks  vary  from  pre- 
Cambrian  to  mid-Cretaceous.  The  presence  of  three 
diamond-forming  periods  of  different  ages  is  known  in 
South  Africa.  The  diamonds  found  in  the  Witwaters- 
rand  series  at  certain  of  the  gold  mines  must  have  been 
derived  from  a  pre-Cambrian  source.  The  Ventersdorp 
andesite  of  the  Vaal  River  Valley  is  of  early  Paleozoic 
age  and  the  kimberlite  pipes  are  of  post-upper  Triassic 
and  probably  lower  Cretaceous  age.  The  diamonds  oc- 
cur in  pebbles  in  various  sedimentar>'  rocks  ranging 
in  age  from  pre-Cambrian  to  Recent.  The  sedimentary 
rocks  are  in  instances  metamorphosed  to  varying 
degrees. 

The  diamondiferous  basic  igneous  rocks  are  well 
known  because  of  their  predominant  position  as  filling 
material  in  the  pipes  occurring  in  the  Union  of  South 
Africa.  Kimberlite,  a  partially  serpentinized  peridotite- 
breccia,  forms  many  pipes  and  dikes,  of  which  a  few 
contain  a  profitable  diamond  content,  others  only  a  few 
diamonds,  and  some  are  barren.  Kimberlite  contains, 
in  addition  to  inclusions  of  earlier  consolidations  of  the 
same  magma  and  segregations  in  the  pipes  from   the 


magma  itself,  fragments  of  numerous  rocks,  torn  off 
as  it  forced  its  way  upward  into  its  present  position. 
Diamonds  are  original  constituents  of  the  kimberlite 
matrix  and  of  the  first  two  classes  of  inclusions  named. 

In  Rhodesia  similar  rocks  are  slightly  diamondifer- 
ous, and  in  the  southeastern  part  of  the  Belgian  Congo 
rocks  of  similar  type  and  age  contain  diamonds,  although 
they  have  not  been  proved  to  exist  in  commercial 
quantity.  The  Arkansas  diamond  pipes  are  formed  of 
a  chemically  sirnilar  rock,  a  vitreous  peridotite-porphyry 
of  mid-Cretaceous  age.  At  two  places  in  British  Co- 
lumbia ( Olivine  Mountain  and  Scottie  Creek,  Bona- 
parte), one  Ontario  locality,  (Reaume  township),  and  in 
Quebec  (Black  Lake),  R.  A.  A.  Johnson  found  that  the 
chromite  aggregates  cjf  dunites  contain  microscopic 
diamonds.  At  the  Reaume  locality  the  diamond  is  also 
inclosed  in  what  appears  to  be  altered  pyroxene.  The 
Olivine  Mountains,  British  Columbia,  rock  is  a  dunite  of 
post-Triassic  age,  rich  in  chromite. 

In  this  connection,  it  may  be  noted  that  as  early  as 
1838  Baron  de  Meyendorf  reported  that  microscopic 
diamonds  existed  in  Russian  iridium.  In  view  of  the 
discovery  of  diamonds  at  sixteen  places  in  the  Urals, 
this  is  by  no  means  unlikely,  and  it  suggests  dunite  as 
at  least  one  of  the  sources  of  the  Ural  diamonds.  The 
■i.ature  of  the  heavy  minerals  associated  with  diamonds 
in  the  Ural  placers  strengthens  the  suggestion. 

In  France,  near  Bellac,  microscopic  diamonds  are 
reported  from  a  rock  said  to  resemble  kimberlite.  It 
was  reported  about  six  years  ago  that  a  diamond  had 
been  found  in  the  Landak  region,  Borneo,  imbedded  in 
serpentine;  but  this  statement  requires  verification.  At 
Tanah  Laut,  in  the  extreme  southeast  corner  of  the 
island,  Horner  found  a  piece  of  corundum  with  a  three- 
cornered  impression,  which  he  believed  to  have  been 
made  by  a  diamond. 

Kimberlite-like  rocks  are  found  in  various  parts 
of  the  world,  but  to  my  knowledge  no  others  are  known 


/  hoto   by  A.    It.    Monta'ji.c 

CREVICE  IN  LAVRAS  QUARTZITE,  BRAZIL.     RICH  GRAVEL 

CHARACTERIZES   THE   FILLING   FOUND   IN 

SUCH  CREVICES 

to  contain  diamonds.  The  reported  presence  of  ultra- 
basic  rocks  near  certain  of  the  Brazilian,  Indian  (Wajra 
Karur),  German  Southwest  Protectorate,  and  New 
South  Wales  (Bingera)  diamond  fields  is  of  interest,  but 
as  yet,  at  least,  these  have  not  been  proved  to  contain 
diamonds.  At  Agua  Suja  the  heavy  minerals  associated 
with  the  diamonds  differ  from  those  characteristic  of 
most  Brazilian  occurrences.     David  Draper  states  that 
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pyroxenite  is  one  of  the  bedrocks  here,  and,  though 
his  contention  that  the  diamonds  were  derived  from  this 
rock  is  not  proved,  it  is  by  no  means  impossible. 

The  heavy  minerals  associated  with  the  diamonds 
found  in  California,  Trinity  River  (Oregon),  and  Soma- 
bula  Forest  (Rhodesia)  are  strongly  indicative  of  deri- 
vation from  basic  igneous  rocks.  The  associated  min- 
erals indicate  as  probable  a  similar  origin  for  the  alluvial 
diamonds  from  Martopoera  (Borneo),  the  Urals,  Adams 
County  (Idaho),  and  the  Rand  gold  mines.  They  sug- 
gest that  basic  rocks  in  the  instance  of  the  Vaal  River 
are  one  of  the  sources.  The  minerals  of  diamondiferous 
streams  suggest  as  a  possible  basic  igneous  source  Agua 
Suja  (Brazil),  Southwest  Protectorate,  Liberia,  Bin- 
gara  (Australia),  and  Plum  Creek  (Wisconsin). 

In  the  description  of  the  presence  of  diamonds  in 
basic  rocks,  two  subdivisions  are  suggested.    First,  as 


As  to  the  more  iron-rich  phases,  the  diamondiferous 
Arva  (Hungary)  meteorite  consists  largely  of  native 
iron,  but  also  contains  a  little  olivine  and  enstatite.  The 
Canyon  Diablo  meteorite,  consisting  of  metallic  iron, 
contains  numerous  small  diamonds,  and  Huntington 
believed  that  diamonds  were  a  constituent  of  the  Smith- 
ville  ( Tennessee)  iron  meteorite.  Similarly,  artificial 
diamonds  have  been  crystallized  from  molten  iron,  sil- 
ver, and  lead.  From  Friedlander's  determination  of  the 
presence  of  diamonds  in  ordinary  cast  iron,  high  pres- 
sure is  presumably  not  essential  to  the  production  of 
diamonds.  The  only  rock  of  which  I  know  comparable 
to  the  iron  meteorites  are  the  masses  of  native  iron  in 
the  basalt  flow  of  Ovifak,  Greenland.  Though  not  known 
to  contain  diamonds,  it  is  worthy  of  note  that  Moisson 
separated  corundum  from  the  native  iron.  Corundum 
is  one  of  the  most  if  not  the  most  characteristic  asso- 
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a  normal  constituent  of  a  basic  rock,  not  usually  rich 
in  iron  minerals;  and,  second,  in  close  association  with 
chromite  aggregates  in  iron-rich  rocks  of  basic  type. 
Meteorites  and  experiments  in  the  artificial  production 
of  diamonds  clarify  the  two  divisions  as  probable  sources 
and  carry  the  investigation  a  step  farther. 

The  meteorite  containing  diamonds  which  fell  at  Novo- 
Urei,  Russia,  in  1886,  is  in  composition  not  far  from  the 
peridotites  and  consists  of  about  68  per  cent  olivine 
and  24  per  cent  pyroxene.  The  Carcote  (Chile)  mete- 
orite, which  contains  diamonds,  or  a  closely  related  form 
of  carbon,  is  also  a  stone  meteorite  consisting  of 
bronzite,  olivine,  and  nickeliferous  iron.  It  may  be 
noted  that  J.  Thoulet  separated  what  he  believed  to  be 
microscopic  diamonds  of  cosmic  origin  from  the  deep- 
sea  mud  of  the  Gulf  of  Gascony  and  from  soil  near 
Nancy,  France.  Artificially,  diamonds  have  been  formed 
in  the  melts  of  olivine  and  other  magnesia-  and  lime- 
rich  silicates. 


ciatc  of  damonds  in  alluvial  deposits,  and  its  rock  habitat 
has  much  in  common  with  that  of  the  diamond. 

Passing  to  diamonds  in  less  basic  rocks,  there  may  be 
mentioned  the  occurrence,  described  by  T.  W.  E.  David, 
of  a  diamond  weighing  one-third  carat  in  a  hornblende 
diabase  from  Oakey  Creek,  Copeton,  southwest  of  In- 
verell,  New  South  Wales.  It  is  further  stated  that  a 
diamond  was  found  there  with  diabasic  material  in  its 
fractures  and  in  depressions  on  its  surface.  Since  then, 
other  occurrences  of  diamonds  in  this  diabase  have  been 
reported. 

The  rock  consists  of  labradorite,  augite,  hornblende, 
ilmenite,  chlorite,  and  a  little  quartz.  It  contains  50.43 
per  cent  silica,  as  opposed  to  less  than  40  per  cent  in 
kimberlite,  and  chemically  is  similar  to  Triassic  diabases 
of  Connecticut.  It  was  first  called  dolerite  by  Pullman. 
It  occurs  in  dikes  up  to  eight  meters  wide.  The  rock  is 
of  Mesozoic  age. 

H.  S.  Harger  describes  the  occurrence  of  two  dia- 
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moiids  in  amygdaloidal  andesite  from  one  of  the  Vaal 
River  diggings.  This  augite-andesite  presumably  is  one 
of  the  Ventersdorp  series  (Early  Paleozoic  age).  J.  B. 
Harrison  reports  that  the  small  diamonds  of  Onai  Creek, 
British  Guiana,  occur  in  bluish-gray  clay,  a  decomposi- 
tion product  in  situ  of  gabbro  or  diabase.  These  rocks 
also  are  comparable  in  composition  to  the  Connecticut 
diabase. 

As  to  diamonds  in  pegmatites,  there  is  one  instance 
which,  though  not  accepted  by  all  investigators,  seems 
to  me  worthy  of  credence.  In  1882,  M.  Chaper,  a  French 
geologist,  visited  the  Indian  diamond  locality  of  Wajra 
Karur,  near  Bellary.  The  country  rocks,  granite  and 
gneiss,  are  cut  by  coarse-grained  rose-red  pegmatite 
dikes,  containing  epidote.  From  the  weathered  outcrop 
of  these  dikes,  Chaper  picked  up  two  small  diamonds, 
two  sapphires,  and   two  rubies.     Chaper  was  satisfied 


sidered  weathered  clayey  bands  in  itacolumite,  the  so- 
called  flexible  sandstone.  These  rocks  they  report  are 
cut  by  many  small  veins  of  quartz,  with  some  associated 
hematite,  zircon,  rutile,  gold,  magnetite,  pyrite,  tour- 
maline, cyanite,  monazite,  amphibole,  anatase  and  cassit- 
erite,  and  probably  euclase.  The  diamonds  from  this 
deposit  are  reported  to  have  been  sharply  angular  and 
wholly  un-water-worn.  The  diamond  content  increased 
in  the  vicinity  of  the  veins.  Derby  believed  that  the 
diamonds  come  from  the  veins,  and  Gorcieux  states  that 
he  actually  found  diamonds  in  them.  Derby  further 
suggests  that  a  white  feldspathic  clay  band  near  by  may 
be  decomposed  pegmatite,  the  causal  rock.  Harder  and 
Chamberlin  are  inclined  to  believe  this  deposit,  how- 
ever, a  gravel-filled  gorge.  The  occurrence  at  Cocaes, 
near  Ouro  Preto,  is  reported  to  be  similar. 

Even  admitting  that  the  diamonds  of   Sao  Joao  de 
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that  these  minerals  had  weathered  from  the  pegmatite, 
and  the  inference  is  substantiated  by  the  fac*  that  many 
of  the  old  workings  are  located  on  that  rock.  Further, 
as  Max  Bauer  states,  the  associations  of  diamond,  iniby, 
sapphire,  and  epidote  in  the  near-by  alluvial  diggings 
of  the  lower  Penner  River  is  corroboratory  of  the  cor- 
rectness of  Chaper's  conclusions.  Careful  field  work 
which  I  have  conducted  has  indicated  that  quartz  veins 
of  pegmatitic  affinities  are  the  most  probable  source  of 
the  diamonds  of  North  Carolina. 

It  may  reasonably  be  inferred  that  diamonds  occur 
as  a  constituent  of  mineral  veins  formed  at  depth  at 
relatively  high  temperatures.  The  earlier  geologists 
reported  such  a  case  in  Brazil,  but  other  geologists  have 
recently  interpreted  the  phenomena  differently.  Sao 
Joao  de  Chapada  is  about  twelve  miles  west  of  Diaman- 
tina,  the  famous  diamond  center  of  Minas  Geraes.  From 
1833  to  1840  diamond  miners,  at  this  place,  made  a 
large   open-cut   upon   what   the   earlier   observers    con- 


Chapada  may  not  be  derived  from  a  vein,  observations 
on  diamond  paragenesis  by  a  large  number  of  capable 
mineralogists  of  the  nineteenth  century  strongly  suggest 
a  vein  origin  for  some  Brazilian  diamonds.  The  follow- 
ing mineral  inclusions  are  reported  in  Brazilian  dia- 
monds: Native  gold  (Dr.  NeHo  Franco,  Delafosse,  Heus- 
ser  and  Claraz,  and  Charles  Barbot),  pyrite  (P.  Hart- 
ing  and  Sir  John  Herschel),  topaz  (Damour),  rutile 
(Dumas  and  Heusser  and  Claraz),  quartz,  clinochlore 
(Des  Cloizeaux),  and  ilmenite  (presumably  by  Du- 
frency). 

Damour  reports  gold  grains  inclosed  in  carbonada, 
and  Des  Cloizeaux  mentions  not  only  gold  grains  in 
this  form  of  diamond,  but  also  veinlets  of  gold  in  four 
separate  fragments  of  carbonada.  Carbonada,  he  con- 
cludes, is  then,  like  quartz,  a  gangue  of  gold.  Gorceiux 
reports  intergrowths  of  diamonds  and  rutile  and  the 
occurrence  of  diamond  resting  on  specular  hematite. 
Inclosures   of   diamonds   in   quartz,   specular   hematite. 
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and  anatase  (Gorceiux),  have  been  reported.  Further, 
several  authors  report  casts  of  quartz  crystals  in 
diamonds.  If  some  of  the  Brazilian  diamonds  are  of 
vein  origin,  the  occurrence  is  doubtless  dependent  upon 
an  acid  igneous  rock. 

In  this  connection,  the  reported  occurrences  of  the 
following  minerals,  as  inclusions  in  Indian  stones,  is 
significant:  Quartz  (von  Pezoldt  and  von  Goppert), 
muscovite  (Jeremejew),  and  rutile  (Behrens).  The 
heavy  minerals  reported  from  the  Panna  (India)  field, 
although  few  in  number,  are  rather  indicative  of  a  vein 
origin. 

There  further  seems  to  be  no  reason  why  diamond 
should  not  be  a  mineral  of  metamorphic  origin.  J.  C. 
Branner  is  inclined  to  believe  that  the  diamonds  of 
the  Lavras  quartzite  (Carboniferous  age?),  Bahia, 
Brazil,  may  be  of  metamorphic  origin.  Jeremejew's 
determination  of  diamonds  inclosed  in  xanthophyllite  of 
the  talcose  schists  at  Zlatoust,  in  the  Urals,  appears  erro- 
neous. T.  L.  Walter  suggests  that  the  alluvial  diamonds 
of  Bondesor,  in  Kalahandi  State,  India,  are  weathered 
from  garnet-sillimanite  schist  and  are  of  metamorphic 
origin. 

Diamonds  have  also  been  obtained  from  the  weathered 
outcrops  of  and  the  detrital  deposits  derived  from 
the  weathering  of  some  of  the  sedimentary  rock  occur- 
rences next  to  be  described.  Diamonds  are  constituents 
of  many  sedimentary  deposits,  both  ancient  and  modern. 
Besides  the  recent  alluvial  deposits  shown  in  Fig.  1, 
diamonds  occur  in  sedimentary  deposits  ranging  in  age 
from  pre-Cambrian  to  Tertiary.  In  Minas  Geraes, 
Brazil,  they  occur  as  pebbles,  according  to  Derby,  in  an 
ancient  (Silurian)  quartzite,  lying  unconformably  on 
the  pre-Cambrian  itacolumite,  and  near  the  Sao  Fran- 
cisco River,  according  to  Derby,  the  inclosing  rock  is 
younger,  although  presumably  of  Paleozoic  age.  Later 
investigations  have  cast  doubt  on  the  contention  of  the 
older  observers  that  diamonds  occur  in  the  itacolumite 
itself.  Some  of  these  occurrences,  as  well  as  some  in 
the  Lavras  series  in  Bahia,  have  been  worked. 

Diamonds  also  occur  in  the  Witwatersrand  (Cam- 
brian or  pre-Cambrian)  series  in  several  of  the  Rand 
gold  mines.  In  most  of  the  Indian  diamond  localities, 
diamonds  occur  in  Cambro-Silurian  sandstones  and 
conglomerate,  and  in  the  Bundelkhand  (Panna  field) 
there  is  apparently  a  double  occurrence,  for  diamonds 
are  found  in  the  Rewah  group  of  the  Panna  beds,  in  the 
upper  Vendhyan  formation,  and  the  contained  quartzite 
pebbles  of  the  lower  Vendhyan  formation  are  believed 
to  be  also  diamondiferous.  These  old  placers  are  worked 
at  several  points.  Other  clastic  occurrences  follow:  at 
Grao  Mogol,  Brazil,  in  a  sandstone  resting  unconform- 
ably upon  itacolumite  (this  formation  is  considered  by 
Dr.  J.  C.  Branner  to  be  of  Carboniferous  age)  ;  in  the 
Lubilache  sandstone  of  Jura-Triassic  age  in  the  Kasai 
district  in  the  Belgian  Congo;  in  the  upland  alluvial  de- 
posits called  "Chapadas"  in  Minas  Geraes  (Tertiary  or 
Late  Cretaceous  age)  ;  in  marine  gravel  and  sandstone 
of  Miocene  age  in  the  Southwest  Protectorate;  in  Ter- 
tiary stream  gravels  at  Somabula  Forest,  Rhodesia ;  and 
in  Pliocene  River  gravel,  beneath  basalt  flows,  in  New 
South  Wales. 

Diamonds  are  also  more  or  less  certainly  present  in 
the  following  formations:  Nullagine  series  of  probable 
Cambrian  age  in  the  Pilbara  Goldfield,  West  Australia; 
in  Devonian  sandstone  in  the  Tibagy  basin,  State  of 
Parana,  Brazil;  in  the  lower  Permian  glacial  beds  of 
Brazil;  in  Gondwana  sandstone  (Perma-Carboniferous) 


of  Kistna,  near  Kondopah,  and  in  the  Godavari  district, 
India;  in  Dwyka  conglomerates  (Permian)  in  the  Vaal 
River  district:  in  Cretaceous  conglomerate  in  British 
Guiana;  in  the  pre-Tertiary  Lameta  formation  of  India; 
in  Eocene  conglomerate  in  Borneo,  and,  according  to 
Hart,  in  Tertiar>'  sandstone  at  Pilanga,  Bahia,  Brazil. 
Presumably  diamondiferous  sedimentary  rocks  of  less 
certain  age  include  a  conglomerate  at  St.  Jean,  on  the 
Maroni  River,  Dutch  Guiana;  a  relatively  young  con- 
glomerate at  Salabro,  Bahia.  and  a  conglomerate  younger 
than  the  Lavras  formation  at  the  Falls  of  FuneC  Bahia, 
Brazil. 

The  occurrences  in  modern  and  Quaternary  gravels 
are  numerous  (see  Fig.  1).  Some  of  these  are  modern 
stream  gravels,  others  are  terrace  gravels,  and  still 
others  remnants  of  the  deposits  of  more  ancient  drain- 
age systems  now  well  above  the  stream  levels.  All  these 
types  occur  in  several  of  the  diamond  fields.  The  occur- 
rence of  diamonds  in  our  own  Great  Lake  region  in 
glacial  deposits  at  a  number  of  localities  is  of  interest, 
and,  in  the  Permian  glacial  deposits,  the  presence  of 
diamonds  is  probable  in  India,  the  Vaal  River  region. 
Natal,  and  Brazil. 

The  evidence  as  to  the  origin  of  diamonds  obtained 
from  the  minerals  associated  with  alluvial  diamonds  is 
recognized  as  being  by  no  means  conclusive.  The  dia- 
mond itself  is  an  exceedingly  resistant  mineral.  No 
secondary  minerals  are  known  to  be  derived  from  it. 
and,  though  cleavage  pieces  and  even  rounded  crystals 
occur  in  gravels,  river  stones  are  in  many  instances 
absolutely  without  rounded  comers.  That  the  off- 
color  and  imperfect  stones  are  less  resistant  to  erosive 
destruction  is  indicated  by  the  higher  average  value  of 
river  diamonds.  Thus,  the  Vaal  River  stones  are  much 
superior  to  those  of  the  kimberlite  mines  of  South 
Africa. 

Stream  concentrates  are  composed  of  the  heavy, 
chemically  inert  and  physically  resistant  constituents  of 
all  of  the  rocks  forming  the  drainage  area  of  the  stream. 
Diamonds  originating  from  a  country  of  kimberlite 
pipes  cutting  granite  would  be  accompanied  both  by  a 
few  of  the  more  resistant  constituents  of  the  pipes  and 
by  many  hea\y  and  resistant  minerals  of  the  granite 
itself.  The  frequent  association  of  diamonds  and  gold 
in  placer  deposits  was  noted  even  by  Pliny  the  Elder 
(A.D.  23  to  79),  and  is  one  of  the  first,  if  not  the  first, 
recorded  instance  of  paragenesis.  In  many  cases,  at 
least,  the  association  is  probably  wholly  fortuitous,  and, 
in  part,  is  dependent  on  the  fact  that  the  constituents 
of  gold-bearing  gravels  are  subject  to  more  careful 
examination  than  are  those  of  other  gravels. 

It  may  be  objected  that  inferences  drawn  from  the 
minerals  associated  with  alluvial  diamonds  are  valueless, 
on  account  of  the  relatively  less  resistant  character  of 
the  minerals  of  the  peridotite  rocks,  compared  to  those 
of  granite,  for  example.  Chromite  and  the  platinum 
metals,  characteristic  of  basic  rocks,  are,  however,  very 
resistant.  In  studying  the  association  of  seventj'-seven 
alluvial  diamond  occurrences,  quartz  feldspar  and  mica 
were  disregarded,  as,  although  rarely  mentioned,  they 
are  probably  omnipresent.  The  minerals,  together  with 
the  number  of  localities  at  which  they  have  been  re- 
ported as  accompanying  diamonds,  are:  Gold  (53), 
corundum  i45),  zircon  (45),  garnet  (44),  tourmaline 
c^T).  magnetite  (36),  ilmenite  (.35),  agate  and  other 
forms  of  cryptocrystalline  quartz  (33),  rutile  (31), 
topaz  (28),  pyrite  (26),  cyanite  (22),  limonite  (21), 
hematite     (18),    cassiterite     (16),    chrysoberyl     (15). 
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anatase  (14),  epidote  (14),  chromite  (12),  platinum 
(11),  staurolite  (11),  brookite  (11),  spinel  (11),  silli- 
manite  (10),  beryl  (9),  monazite  (9),  sphene  (9), 
olivine  (8),  hornblende  (7),  euclnse  (7),  columbite- 
tantalite  (7,  all  Brazilian),  iridium-irodosmine  (6), 
xenotime  (6),diaspore  (6,  all  Brazilian),  marcasite  (5), 
perofskite  (5,  all  Brazilian),  cinnabar  (4),  andalusite 
(4),  apatite  (4),  diopside  (4),  enstatite  (3),  magnesite 
(3),  lazulite  (3,  all  Brazilian),  galena  (2),  psilomelane 
(2),  augite  (2),  graphite  (2),  gorceixite  (2,  both  Bra- 
zilian), zinc  blende  (2),  zoisite  (2),  hypersthene  (1), 
fergusonite  (1),  samarskite  (1),  thorite  (1),  yttrotan- 
talite  (1),  arsenopyrite  (1),  natrolite  (1),  wavellite  (1), 
mesotype  (1),  talc  (1),  glaucophane  (1),  jade  (1), 
calcite  (1),  goyazite  (1),  laurite  (1),  actinolite  (1), 
allanite  (1),  stannite  (1)  and  chalcopyrite  (1). 

By  introducing  the  factor  of  rarity,  and  eliminating 
those  minerals  found  only  in  Brazil,  the  particularly 
characteristic  associates  of  diamonds  in  alluvial  deposits 
are:  Corundum,  gold,  topaz,  euclase,  cyanite,  platinum, 
zircon,  spinel,  garnet,  chrysoberyl,  tourmaline,  iridium 
and  irodosmine,  xenotime,  magnetite,  ilmenite,  stauro- 
lite, cinnabar,  cassiterite,  and  sillimanite 

As  already  stated,  the  associated  minerals  of  several 
diamond  localities  indicate  with  varying  degrees  of  cer- 
tainty an  origin  from  basic  igneous  rocks;  others  give 
no  proof  of  such  an  origin.  The  characteristic  minerals 
mentioned  before  are,  vs^ith  two  exceptions,  those  of 
granites,  schists  and  gneisses,  and  veins,  rather  than 
those  of  basic  igneous  rocks,  and  call  for  careful  con- 
sideration before  assigning  the  origin  of  all  diamonds 
to  basic  igneous  rock,  as  some  authorities  seem  inclined 
to  do. 

Diamonds  have  been  reported  from  a  number  of  locali- 
ties not  shown  on  Fig.  1.  The  occurrence  of  diamonds 
at  several  places  in  French  Guiana  and  the  reported 
occurrence  in  the  gold  placers  in  Antioquia,  Colombia,  is 
not  improbable.  The  other  reported  Colombian  occur- 
rences are  more  doubtful,  and  a  reported  Bolivian 
occurrence  is  most  improbable.  In  Venezuela  diamonds 
have  been  reported  in  two  of  the  headwaters  of  the 
Caroni  River. 

It  would  be  strange  if  scattered  diamonds  do  not 
occur  in  South  Carolina,  but  the  reported  finds  need  con- 
firmation, as  certainly  do  those  from  Illinois  near  Ash- 
ley; near  Syracuse,  N.  Y. ;  in  Missouri;  Yankton,  S.  D.; 
Santa  Maria  River  and  Philadelphos,  Ariz.;  Cleveland, 
Ohio;  and  San  Juan  County,  Col. 

Persistent  rumors  were  current  fifty  years  ago  that 
diamonds  occurred  in  the  Sierra  Madre  near  Acapulco, 
Mexico,  but  occurrences  in  this  locality  are  doubtful,  as 
are  several  others  reported  in  Me.xico.  The  reported 
finding  of  a  large  diamond  at  Nipissing,  Canada,  should 
be  accepted  with  reserve,  and  the  rumors  fifty  years  ago 
that  diamonds  occur  in  Nova  Scotia  are  doubtless  with- 
out foundation. 

Older  works  on  precious  stones  give  as  diamond 
localities  Ceylon,  Celebes,  Java,  Malacca,  Siam,  and  Bur- 
mah,  and  even  Chinese  Turkestan  and  Thibet.  Of  these, 
Java  may  well  have  furnished  a  few  stones,  but  it  is 
more  probable  that  in  the  past  confusion  arose  from  the 
fact  that  it  and  the  other  Eastern  localities  served  from 
time  to  time  as  points  of  export  of  Indian  and  Bornean 
stones.  Many  authorities  of  the  last  century  assert  that 
diamonds  were  discovered  in  1840  in  the  Doladoula  dis- 
trict, Sumatra,  but  certainly  diamonds  do  not  occur  there 
in  commercial  quantities,  and  the  report  may  possibly 


he  a  canard.  The  reported  occurrence  in  Cornwall  is 
open  to  the  greatest  question,  as  is  that  near  Ben  Hope, 
Scotland. 

The  statement  concerning  diamond  occurrence  in 
Bohemia  has  been  shown  with  considerable  probability 
to  be  false.  Reported  occurrence  of  diamonds  in  Portu- 
guese East  Africa  and  in  southern  Portuguese  West 
Africa  are  not  improbable,  but  require  verification.  The 
reported  find  near  Nairobi,  British  East  Africa,  is  less 
probable.  The  newspaper  stories  of  the  discovery  of 
diamonds  in  Madagascar  appear  to  be  untrustworthy. 
The  reported  New  Zealand  occurrence,  near  Auckland, 
requires  confirmation. 

Diamond  mining  is  an  ancient  industry,  and  in  India 
antedates  Christ's  birth  by  many  centuries.  There  can 
be  no  question  that  the  Roman  Manilius  was  acquainted 
with  the  Indian  diamond  in  A.D.  16,  and  a  ring  of 
imperial  times,  set  with  a  one-carat  rough  stone,  has 
been  preserved.  Since  then,  diamond  mining  has  fur- 
nished employment  to  tens  of  thousands,  and  for  well 
over  two  hundred  years  to  from  75,000  to  100,000  men. 
It  is  a  world-wide  industry,  in  which  the  common  labor 
is  almost  wholly  done  by  negroes. 

The  total  production  of  diamonds  to  the  end  of  1919 
was  approximately  187,900,000  metric  carats,  of  which 
South  Africa  has  produced  about  153,750,000  carats,  or 
81.8  per  cent;  Brazil  about  14,000,000,  or  7.5  per  cent; 
India  a  little  over  12,000,000,  or  6.3  per  cent,  and  the 
Southwest  Protectorate,  6,150,000,  or  3.2  per  cent.  Bor- 
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FIG.     2.       RELATIVE    PRODUCTION    OF    VARIOUS    GROUPS 
OF    DIAMOND   FIELDS 

neo  has  perhaps  produced  in  all  1,000,000  carats,  and 
the  Belgian  Congo,  Australia,  British  Guiana,  Rhodesia, 
named  in  their  relative  order  of  importance,  together 
with  other  localities,  have  produced  a  further  1,000,000 
carats  (Fig.  2).  The  187,900,000  carats  are  equivalent 
to  about  39,580  kilos  and  would  fill  a  box  slightly  under 
eight  feet  cube.  The  value  of  the  rough  product  can 
be  placed  at  about  $1,750,000,000,  and  before  the  stones 
reach  the  ultimate  consumer  at  probably  two  or  three 
times  this  sum. 

Like  that  of  the  major  metals,  the  diamond  output 
recently  has  been  many  times  that  of  the  former  annual 
productions.  Indeed,  since  1889,  about  80  per  cent  of 
the  diamonds  which  have  been  produced  in  all  time 
have  been  mined.  More  than  most  mineral  products, 
however,  the  stock  of  diamonds  is  accumulating,  as 
except  for  the  loss  in  cutting,  which  probably  averages 
slightly  over  50  per  cent,  there  is  no  notable  wastage, 
and  the  world's  stock  of  cut  stones  must  now  approach 
85,000,000   carats. 

It  is  difficult  to  name  a  normal  year's  diamond  pro- 
duction, but  for  1912  and  1913  it  was  from  6,100,000  to 
6,700,000  carats,  worth  from  $58,000,000  to  $72,000,000. 
Production  hereafter  will  be  determined  largely  by  the 
diamond  market,  for  the  dominant  production,  that  of 
South  Africa,  is  in  the  hands  of  strong  financial  inter- 
ests. The  potential  production  is  approximately  as 
follows;  Union  of  South  Africa,  from  4,800,000  to 
5,100,000  carats;  Southwest  African  Protectorate,  1,000,- 
000   carats    (now   restricted   to   about   500,000)  ;    other 
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countries,  400,000  carats,  or  a  total  of  from  5,700,- 
000  to  6,500,000  carats.  Of  the  two  totals,  the  colonies 
of  Great  Britain  and  the  Southwestern  African  Pro- 
tectorate produce  93  and  94  per  cent.  The  protectorate 
established  by  the  British  Empire  over  what  was  for- 
merly German  Southwest  Africa  has  restored  the  Brit- 
ish Empire  to  its  importance  as  a  diamond  producer, 
held  prior  to  the  discovery  of  the  Southwest  African 
Protectorate  fields  in  1907. 

The  production  as  estimated  in  the  foregoing  would 
be  derived  as  follows:  From  kimberlite  pipe  mines, 
80.7  to  74.7  per  cent;  from  placers,  19.3  to  25.3  per  cent. 
The  consumption  of  rough  diamonds  in  1896  was  about 
$20,000,000;  in  1903,  a  little  less  than  $30,000,000,  but 
before  the  war  this  had  increased  to  from  $58,000,000 
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to  $62,000,000.  The  average  price  of  rough  stones  per 
carat,  just  before  the  war,  was  a  little  under  $10,  and 
in  consequence  the  pre-war  consumption  about  equaled 
the  production  mentioned  above.  Since  the  war's  end 
the  demand  and  the  price  have  enormously  increased. 

E.xcept  for  the  De  Beers,  Premier,  and  Jagersfontein 
pipe  mines,  in  South  Africa,  the  diamond  production  is 
from  relatively  small  operations.  In  1913  the  Premier 
diamond  mine  alone,  however,  treated  10,435,000  loads 
of  blue  ground,  or,  say,  9,391,500  tons,  worth  approxi- 
mately $1.10  per  ton,  at  a  cost  of  67c.  per  ton.  For 
comparison,  in  1916,  the  Utah  Copper  Co.  treated  about 
10,994,000  tons  of  copper  ore.  The  Premier  diamond 
product  could  be  carried  in  a  large  dress-suit  case. 

The  alluvial  of  the  gravel  mines  is  of  higher  grade 
than  that  of  the  pipes.  On  account  of  the  smaller  spe- 
cific gravity,  however,  diamonds  have  not  undergone  in 
alluvial  deposits,  except  in  rare  instances,  such  extreme 
concentration  as  has  gold.  Nevertheless,  the  concentra- 
tion is  sufficient  to  warrant  care  in  cleaning  bedrock, 
particularly  small  cracks  and  other  depressions.  In 
Brazil  it  is  said  that  certain  small  pot-holes  (of  only  a 
few  cubic  yards)  contained  from  8,000  to  10,000  carats. 
Some  of  the  Copeton,  Australia,  gravel  is  rich,  four 
loads  in  1911  from  Kirks  Hill  having  produced  1,010 
carats  of  diamonds  and  200  pounds  of  stream  tin.  This 
is  equivalent  to  429  carats  per  cubic  yard,  worth  about 
$2,500.  Some  of  the  Southwest  African  Protectorate 
gravel  is  reported  to  have  yielded  200  carats  per  cubic 
meter,  or  over  $1,200  per  cubic  yard.  Some  rich  patches 
of  Vaal  River  gravel  have  gone  as  high  as  50  carats  per 
load  of  1,600  lb.  On  the  other  hand,  kimberlite  carrying 
only  0.05  carats  per  load  has  been  profitably  milled.  The 
three  figures,  429  carats  par  cubic  yard  and  50  and  0.05 
carats  per  load,  are  equivalent  to  00.007,  00.0014,  and 
00.0000014  per  cent.  By  far  the  richest  known  diamond 
occurrence,  however,  is  in  the  peridotite-like  meteorite 
which  fell  at  Novo-Urei  in  1886.  This  contained  1  per 
cent  of  dust-like  diamonds.  Had  these  been  of  the 
average  value  of  diamonds,  the  rock  would  have  been 
worth  about  $450,000  per  ton. 

Reserves  developed  and  partially  developed  are  equiva- 
lent to  about  six  or  seven  years'  production  at  the  as- 


sumed rate,  and  the  probable  "ore"  is  a  number  of  times 
greater.  Indeed,  for  a  generation  at  least,  production 
will  meet  any  reasonable  demand. 

One  of  the  remarkable  features  of  diamond  occur- 
rences is  the  uniform  size  of  the  stones  recovered  from 
widely  separated  workings  (see  Fig.  3).  This  is  in 
part  governed  by  more  or  less  uniform  size  of  screen 
used  in  determining  the  reject  in  milling.  It  is  never- 
theless remarkable  how  many  fields  produce  stones  of  an 
average  size  of  from  ,',  to  1  carat  (from  .000041  to 
.00011  lb.).  For  example,  the  diamonds  of  the  Rhodesia 
kimberlite  pipes  average  A  carat;  from  British  Guiana, 
,',  ;  from  Southwest  Africa  Protectorate,  '  ;  from  the 
Belgian  Congo  kimberlite  pipes,  J;  from  New  South 
Wales,  i  to  J  carat;  and  from  Brazil,  i  carat  or  less. 
The  stones  from  the  State  of  Bahia  are  reported  to 
average  smaller  than  those  from  Minas  Geraes.  The 
Borneo  and  Indian  stones  presumably  average  about  the 
same. 

The  Vaal  River  diggings  produce  stones  of  unusually 
large  average  size  (probably  over  one  carat),  but  the 
local  diggers  discard  everything  below  J-in.  mesh,  and 
hence  are  known  to  lose  stones  up  to  i  carat.  Pniels, 
Ltd.,  for  example,  in  1917,  produced  2,084  diamonds, 
weighing  3,905.75  carats,  or  1.87  per  stone;  four  stones 
were  over  20  carats'  weight,  and  one  weighed  91i 
carats.  Naturally,  where  a  diamond  locality  is  new,  or 
where  only  a  few  scattering  stones  have  been  produced, 
the  size  is  larger  than  that  of  the  average  of  the  field, 
for  it  is  only  the  larger  stones  which  at  first  attract 
prospectors.  The  average  sizes  of  diamonds  from  vari- 
ous South  African  kimberlite  pipes,  however,  varj' 
widely,  certain  pipes  producing  small  stones  and  others 
fair-sized  stones.  The  largest-sized  stones  come  from 
Dutoitspan,  but  Wesselton  recovers  "sand,"  or  stone.s 
of  less  than  -,!,„  carat.  In  this  connection,  the  micro- 
scopic diamonds  of  the  British  Columbia,  Ontario,  and 
French  basic  igneous  rock,  and  of  several  meteorites, 
may  be  mentioned. 

From  microscopic  diamonds,  the  graduation  in  size 
finally  attains  the  unique  Cullinan  diamond,  which 
weighed,  before  cutting,  3,253.75  English  carats,  or  over 
1:^  lb.  This  stone  was  then  from  10,000  to  20,000  times 
as  large  as  the  average  alluvial  diamond.  It  was,  how- 
ever, about  twice  as  heavy  as  the  next  largest  diamond, 
also  from  the  Premier  mine.  South  Africa  has  furnished 
a  phenomenal  number  of  large  stones,  and  their  relative 
price  since  the  South  African  mines  were  discovered 
has  greatly  decreased.  Indeed,  for  lack  of  buyers  of 
large  stones,  the  Excelsior  diamond,  of  969 i  carats,  was 
cut  into  relatively  small  stones,  the  largest  weighing 
69.68  carats. 

Each  160,000  carats  produced  from  the  Premier  mine 
(Transvaal)  contains  probably  as  large  a  caratage  in 
stones  of  over  100  carats  as  Brazil  has  furnished  in  her 
whole  historj',  and  as  India  has  contributed  in  perhaps 
1,500,000  carats.  India  has  furnished  a  relatively  large 
number,  and,  up  to  the  discovery  of  the  South  African 
fields,  was  famous  for  its  large  diamonds.  Large  stones 
in  Brazil  are  rare,  and  those  over  100  carats  are  confined 
to  the  Bagagem  and  Parana  fields.  Further,  the  Vaal 
River  diggings,  with  a  production  about  one-seventh 
that  of  Brazil,  have,  to  my  knowledge,  produced  at  least 
five  stones  heavier  than  254  i  carats,  the  weight  of  the 
"Star  of  the  South,"  the  largest  Brazilian  diamond. 
Considering  the  large  production,  the  lack  of  large 
stones  in  the  Southwest  African  Protectorate  is  notable. 
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Diamond  Mining  at  Kimberley,  South  Africa 


flwtDS  by  I'jtdeaicood  &  Underwood 


HOISTING    PLANT    AND    HBADPRAME    IN   KIMBERLEY    DIAMOND  FIELDS 

Th'jr'SJJ^^J^^^ffi""  °^  °^  ^''*^'?  ConsolWated  Mines,  Ltd.,  Is  being  obtained  from  the  Wesselton,  Bultfontein,  and  Dutoitspan  mines 
Jnd  in  Srt^^-Hnn  h^M.  rh.""  controlling  interest  in  the  Premier  (Transvaal)  Diamond  Mining  Co.  and  the  Koffyfontein  Mines,  Ltd 
and  in  addition  holds  the  pre-emptive  right  to  any  diamond  mines  discovered  in  the  territories  of  the  British  South  Africa  Co    and 

the  Southwest  Africa  Co..  Ltd. 
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Flotation  of  Molybdenite  at  Empire,  Col.* 

False  Premises  Assumed  at  Beginning  of  Milling  Operations  Resulted  in  Uns£tisfactory  Recoveiies 
— By  Changing  the  Flotation  Agent  and  Avoiding  Excessive  Reduction  in  Grain 

Size,  Tailing  Losses  Were  Diminished 
By  Will  H.  Coghill  and  J.  P.  Bonardi 

Written  for  Engineering  and  Mining  Journal 


IN  THE  latter  part  of  1914,  the  Primes  Chemical  Co. 
acquired  the  Urad  mine,  on  Red  Mountain,  near 
Empire,  Col.  After  development  and  equipment  of 
the  mine,  a  100-ton  mill  for  the  treatment  of  the  mo- 
lybdenite ore  was  completed  in  the  spring  of  1918.  The 
mill  is  at  an  altitude  of  10,000  ft.,  ten  miles  from 
Empire.  It  was  designed  by  the  Minerals  Separation 
Co.  The  improvement  of  the  flotation  work  at  this  mill 
was  undertaken  with  a  view  to  increasing  the  supply 
of  molybdenite,  which  was  urgently  needed  for  war 
purposes. 

The  writers,  who  undertook  this  work,  are  indebted 
to  the  staff  of  the  Prinios  Exploration  Co.,  the  mill  crew 
at  the  plant,  John  C.  Williams,  superintendent  of  the 
experimental  plant  of  the  Colorado  School  of  Mines; 
Dr.  R.  B.  Moore,  and  F.  K.  Ovitz  for  their  assistance, 
and  to  the  University  of  Washington  and  the  Colorado 
School  of  Mines  for  laboratory  facilities. 

The  ore  is  composed  chiefly  of  altered  granite,  and, 
though  brecciated  and  slickensided,  it  contains  less  than 
2  per  cent  of  gouge  material  and  is  of  about  the  same 
grade  as  that  of  other  workable  molybdenite  deposits. 
The  molybdenite  ranges  in  size  from  large,  beautiful 
specimens  to  the  minutest  specks  firmly  locked  in  the 
siliceous  gangue.  The  oxide,  molybdite,  once  abundant 
in  early  workings,  appears  in  the  milling  ore  at  irreg- 
ular intervals  and  in  varying  quantities. 

Screen  and  chemical  analyses  of  the  flotation  feed 
indicate  that  the  molybdenite  is  in  the  finest  material,  a 
typical  analysis  showing  that  only  7  per  cent  of  the 
molybdenite  remained  with  the  17  per  cent  plus-60 
mesh,  and  74  per  cent  in  the  51  per  cent  which  was 
minus-200  mesh.  There  are  two  causes  for  this  distri- 
bution, the  relative  brittleness  of  the  mineral  and  its 
dissemination  in  fine  particles.  Pyrite  is  present  in 
excess  of  the  molybdenite.  Galena,  sphalerite,  mag- 
netite, and  copper-bearing  minerals  occur  in  negligible 
quantities. 

The  ore,  although  slightly  oxidized,  produces  a  neu- 
tral wash  water  so  low  in  soluble  salts  that  the  more 
refined  methods  of  water  analysis  are  necessary  to  iden- 
tify them.  The  mine  water  used  in  the  mill  is  of  similar 
purity  and  may  be  regarded  as  producing  a  neutral  solu- 
tion with  the  ore.  Though  the  ore  produces  no  free 
acidity,  it  indicates  a  latent  acidity  toward  ammonia, 
caustic  soda,  and  lime  water. 

Early  Impressions  and  Milling  Practice 

The  mill  was  designed  by  the  Minerals  Separation 
Co.  and  put  into  operation  in  March,  1918,  this  firm 
being  retained  in  a  consulting  capacity.  The  Primes 
Chemical  Co.  has  a  reduction  plant  for  the  refining  of 
low-grade  (18  to  30  per  cent  Mo)  molybdenum  concen- 
trates. No  provision,  therefore,  was  made  to  produce 
a  high-grade  concentrate  in  milling.  The  theories  (sub- 
sequently found  to  be  incorrect)  which  guided  the  com- 
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pany  in  the  operation  of  the  mill  were  as  follows:  (1) 
Tars  and  such  oils  as  require  emulsification  are  the  only 
flotation  agents  worthy  of  consideration  for  saving 
molybdenite.  (2)  If  the  ore  is  not  ground  extremely 
flne  a  considerable  amount  of  the  molybdenite  remains 
locked  and  non-floatable  in  the  siliceous  gangue.  (3)  An 
additional  grinding  of  the  rougher  overflow  is  required 
to  liberate  molybdenite  from  pyrite,  so  that  the  pyrite 
may  be  I'emoved  on  the  concentrating  table.  (4)  Min- 
erals which  have  once  floated  may  be  expected  to  float 
freely  in  the  successive  operations  of  concentration. 

Ore  Circuit 

The  ore  passed  from  a  jaw  crusher  to  a  Marcy  mill. 
The  mill  discharge  was  fed  to  a  Dorr  simplex  classifier, 
which  returned  a  part  of  the  oversize  to  the  Marcy  mill 
and  the  remainder  to  the  tube  mill.  The  overflow,  being 
too  irregular  for  a  flotation  feed  and  seemingly  too 
coarse  for  flotation,  went  to  a  second  Dorr  classifier, 
which  was  of  the  duplex  type.  This  classifier,  loaded 
with  the  cleaner  tailings  as  well  as  the  entire  mill  feed, 
worked  in  closed  circuit  with  the  tube  mill,  and  its 
overflow  went  to  the  12-cell,  15-in.  Minerals  Separation 
rougher-flotation  machine.  Though  a  part  of  the  oil 
(wood  and  coal  tars)  was  added  to  the  mills,  the  first 
cell  of  the  rougher  had  to  be  abandoned  as  a  flotation 
machine  and  used  as  an  emulsifier.  The  tailings  went 
to  a  Dorr  thickener ;  the  underflow  to  waste.  The  entire 
rougher  overflow  was  sent  to  a  Dorr  simplex  classifier, 
which  worked  in  closed  circuit  with  a  small  Colorado 
Iron  Works  tube  mill,  crushing  a  product  containing  6 
per  cent  Mo  and  16  per  cent  Fe.  The  assumption  was 
that  this  crushing  unit  must  be  used  to  unlock  the  mo- 
lybdenite in  the  pyrite.  so  that  the  concentrating  table 
which  followed  might  make  a  pyritic  concentrate  low  in 
molybdenum.  After  passing  over  the  table,  the  rougher 
concentrate  finally  reached  the  cleaner,  where  a  shipping 
product  was  made  on  the  first  two  cells  and  a  return 
product  from  the  last  four.  The  cleaner-tailings  were 
returned  to  the  rougher  by  way  of  the  duplex  classifier. 
The  concentration  ratio  was  75  to  1,  and  the  average  of 
22  per  cent  Mo  in  the  concentrate  would  have  made  a 
satisfactory  shipping  product  were  it  not  for  the  pres- 
ence of  about  12  per  cent  of  iron,  which  persisted  after 
a  great  effort  to  eliminate  it.  The  ore  circuit  as  out- 
lined gave  a  poor  recovery,  the  molybdenum  content  of 
the  tailings  being  too  high. 

The  management  was  solicited  by  salesmen,  offering 
"scavenger"  machines,  to  give  the  tailings  a  further 
treatment,  though  the  first  cell  of  the  rougher  had  been 
abandoned  as  a  flotation  unit  and  had  been  used  as  an 
emulsifier.  It  was  known  that  the  loss  occurred  in  the 
finest  material,  but  it  was  thought  necessary  to.  prac- 
tice fine  grinding  to  unlock  the  fine  grains  of  molybde- 
nite from  the  siliceous  gangue.  The  rougher  overflow 
was  submitted  to  excessive  grinding  to  unlock  the  sup- 
posed pyrite-molybdenite  grains.  Finally,  the  high- 
and   low-grade   products    from   the   rougher  cells  were 
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immediately    mixed    as   they    came   from    the    flotation 
machine. 

An  agreement  providing  for  an  investigation  was 
made  between  the  U.  S.  Bureau  of  Mines  and  the 
Primes  Exploration  Co.,  as  the  company  had  a  contract 
to  supply  molybdenum  for  the  Liberty  motors,  but  was 
not  fulfilling  it,  because  of  its  failure  to  get  the  expected 
results.  The  experimental  work  was  done  in  the  labora- 
tory operated  jointly  by  the  College  of  Mines,  Univer- 
sity of  Washington,  and  the  U.  S.  Bureau  of  Mines, 
Seattle,  in  the  experimental  plant  of  the  Colorado  School 
of  Mines  at  Golden,  and  at  the  Primes  mill  at 
Empire,  Col. 

Preliminary  Experimental  Work 

The  rate  of  reaction  of  the  latent  acidity  being  uncer- 
tain, it  was  thought  best  to  avoid,  as  long  as  possible, 
the  use  of  alkaline  solutions  in  the  tests.  The  oil  which 
was  selected  gave  a  concentrate  of  pyrite  instead  of 
molybdenite  in  a  sulphuric-acid  solution,  so  that,  as 
both  alkaline  and  acid  solutions  were  found  to  be  unde- 
sirable, the  solution  selected  was  a  neutral  tap  water 

Two  methods  of  procedure  are  possible  in  experi- 
mental flotation.  One  is  to  disregard  the  nature  of  the 
ore  and  apply  successively  and  collectively  all  the  oils 
available.  The  other  is  to  adopt  the  oil  which  gives  fair 
results  and  modify  the  physical  and  chemical  state  of 
the  pulp  until  the  most  favorable  conditions  are  found. 
The  latter  procedure  seems  to  be  the  most  consistent,  as 
little  is  known  about  oils  except  their  trade  names,  but 
something  is  knowTi  about  the  physical  and  chemical 
action  of  ores. 

Steam-distilled  pine  oil  was  the  only  oil  used.  It  is 
partly  soluble  and  does  not  require  special  emulsifica- 
tion.  In  work  on  chalcopyrite,  cinnabar,  and  molybde- 
nite— when  the  pulp  is  in  proper  condition — it  has  pro- 
duced a  rich  froth  within  a  few  seconds  after  its  addi- 
tion to  either  the  pneumatic  or  mechanical  agitation 
type  of  cell.  The  incorrect  theory  stated  in  (1)  is  then 
subject  to  abandonment.  All  progress  tests  were  made 
in  the  mechanical  agitation  type  of  machine  to  co-ordi- 
nate the  experimental  with  the  commercial  work. 

In  the  beginning  of  the  e.xperimental  work  it  was  not 
fully  emphasized  that  the  grade  of  the  concentrate  was 
satisfactory  and  that  every  effort  should  be  made  to 
produce  low-grade  tailings.  This  lack  of  co-ordination 
resulted  because  we  had  not  visited  the  mill,  and  were 
unduly  influenced  by  our  early  impressions  that  it 
was  difficult  to  produce  a  marketable  grade  of  molybde- 
nite. Likewise,  the  knowledge  that  the  mill  tailing  loss 
was  principally  in  the  slime  was  also  tardily  acquired. 
The  first  experimental  results,  therefore,  were  regarded 
as  flattering,  because  60.7  per  cent  of  the  molybdenite 
was  recovered  in  a  concentrate  assaying  52.72  per  cent 
MoS.  and  only  3.98  per  cent  iron.  There  was  reason,  of 
course,  to  be  gratified  because  the  iron  content  was  so 
low,  but,  on  the  other  hand,  it  was  certain  that  the 
cleaning  of  the  middling  products  would  raise  the  grade 
of  the  tailings,  which  already  contained  25.8  per  cent  of 
the  molybdenite. 

The  tests  immediately  following  and  not  reported 
here  showed  that  it  was  diflScult  to  duplicate  these 
results,  and  led  to  the  suspicion  that  grinding  beyond 
a  certain  degree  militated  against  the  flotation  of  mo- 
lybdenite. If  fine  grinding  does  reduce  the  floatability 
of  molybdenite,  it  must  then  be  determined  what  consti- 
tutes fine  grinding.    This  proved  to  be  a  difficult  thing 


to  do,  because  of  old  prejudices,  one  of  which  is  that 
flotation  is  a  process  in  which  sliming  is  not  only  allow- 
able but  even  desirable. 

The  ore  was  reduced  to  40  mesh  by  passing  it  through 
the  disk  pulverizer,  but  no  effort  was  made  to  do  stage 
crushing.  It  was  then  treated  to  a  very  brief  (five 
minute)  flotation  period,  making  a  first  concentrate. 
The  tailings,  after  decantation  of  the  solution,  were  then 
ground  in  a  ball  mill  so  that  95  per  cent  passed  300 
mesh.  The  solution  previously  decanted  was  returned 
to  the  circuit  by  using  it  to  wash  the  mill.  The  over- 
flow from  re-flotation  of  the  ground  tailings  was  given 
one  cleaning,  so  that  a  middling  and  a  second  concen- 
trate were  recovei-ed  from  it.  It  should  be  noted  that 
51.7  per  cent  of  the  molybdenite  was  extracted  from  the 
coarse  material  by  the  first  run,  which  lasted  only  five 
minutes,  but  its  significance  was  not  fully  realized  at 
the  time. 

This  weak  attempt  at  a  stage  treatment  made  it  pos- 
sible to  duplicate  easily  the  best  of  the  earlier  results, 
but,  though  the  tailings  were  of  lower  grade  (0.22  per 
cent  MoS,)  than  the  mill  was  at  that  time  producing,  the 
mill  management  regarded  the  results  at  the  mill,  our 
results,  and  the  i-esults  of  the  General  Engineering  Co. 
as  practically  at  a  deadlock,  as  something  better  had 
been  expected.  Then  it  seemed  best  to  attack  the  prob- 
lem from  a  different  angle,  and  we  decided  to  use  the 
microscope  for  a  study  of  the  ore  in  a  pulverized  condi- 
tion. As  this  method  pi'oved  to  be  valuable,  some  of 
the  results  are  given. 

Microscopic  Analysis  of  Concentrate 

The  product  which  disclosed  under  the  microscope  the 
most  helpful  information  was  a  "first  concentrate" 
obtained  by  flotation  after  coarse  crushing  and  re-grind- 
ing the  tailings.  The  method  employed  consisted  of 
rapidly  counting  and  classifying  the  mineral  grains.  It 
has  been  further  developed  and  is  described  in  another 
paper'.  The  results  of  the  examination  are  given  in 
Table  I. 

TABLE  I     MICROSCOPIC  ANALYSIS  OF  "FIRST  CONCENTRATE." 
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The  fact  that  the  estimated  analysis  of  35.1  per  cent 
MoS,  as  compared  with  the  chemical  analysis  of  32.32 
per  cent  MoS,  shows  an  error  of  only  2.8  per  cent  has  no 
particular  significance  until  the  method  of  estimating 
is  considered.  When  minerals  have  unlike  specific  grav- 
ity and  cleavage,  and  break  in  a  manner  significant  of 
that  cleavage,  certain  approximations  must  be  made  to 
determine  the  weight  percentage  of  the  constituents. 
Here,  in  this  approximation,  the  flaky  nature  of  the 
molybdenite  is  balanced  against  its  excess  of  density 
over  that  of  the  gangue.  (By  measurements  it  was 
found  that  a  flake  of  molybdenite  was  about  one-half  the 
thickness  of  the  grains  of  siliceous  gangue.)     The  es- 
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timated  per  cent  of  "free  MoS "  was,  therefore,  the 
same  as  the  percentage  of  grains  which  were  pure 
molybdenite. 

The  fact  that  this  estimate  and  others  on  a  similar 
basis  overran  the  chemical  analysis  is  interpreted  to 
mean  that  tlie  quantity  of  molybdenite  in  the  locked 
grains  is  relatively  small  compared  to  the  total  molyb- 
denite, even  though  the  number  of  locked  grains  is 
large.  Furthermore,  a  close  examination  of  the  locked 
grains  indicated  that  the  percentage  of  molybdenite 
therein  was,  indeed,  small,  and  further  brought  out  the 
most  striking  fact  that  a  mere  speck  of  that  mineral 
locked  at  the  surface  of  the  siliceous  gangue  grain  is 
sufficient  to  make  the  composite  grain  floatable. 

The  high  ratio  of  "siliceous  gangue  locked  with  MoS," 
to  "siliceous  gangue"  in  the  concentrate,  and  the  almost 
complete  absence  of  locked  grains  in  the  tailings,  gave 
evidence  that  locked  grains  overflowed  on  account  of 
their  floatability,  and  not  by  chance.  As,  then,  a  mere 
speck  of  the  sulphide  is  able  to  "swim"  to  the  overflow 
lip  of  the  machine,  though  locked  at  the  surface  of  a 
large  grain  of  gangue,  why  subject  this  ore  to  fine 
grinding?  This  fact  seems  to  have  been  overlooked 
by  other  metallurgists.  It  was  difficult,  let  it  also  be 
said,  for  us  to  break  away  from  the  old  idea  that  a  good 
recovery  is  impossible  until  the  locked  minerals  are 
libei'ated  by  grinding. 

Referring  again  to  Table  I,  it  is  seen  that  approxi- 
mately 60  per  cent  of  the  grains  that  were  easily  float- 
able contained  molybdenite  in  a  nearly  negligible 
quantity.  The  locked  grains  that  escaped  were  doubt- 
less of  even  lower  grade.  It  follows  from  this  that 
theory  (2),  which  stated  that  a  considerable  amount  of 
molybdenite  remains  locked  and  non-floatable  in  the 
siliceous  gangue  if  the  ore  is  not  ground  to  extreme 
fineness,  is  not  tenable.  No  place  is  provided  in  Table  I 
to  show  the  number  of  grains  of  molybdenite  locked 
with  pyrite.  This  kind  of  locking  was  found  to  be  so 
uncommon  that  it  was  unnecessary  to  take  it  into  ac- 
count. Therefore,  theory  (3),  which  states  that  addi- 
tional grinding  is  required  to  unlock  pyrite-molybdenite 
grains,  is  also  untenable. 

Fine  grinding  of  the  ore  is  necessary  only  to  unlock 
the  grains  which  are  wholly  within  the  gangue.  In 
the  microscopic  work  only  the  upper  side  of  each  grain 
was  visible.  It  is  impossible,  however,  that  a  view  of 
the  under  side  would  show  cause  for  a  change  of  the 
interpretation,  but,  rather,  some  of  the  grains  formerly 
appearing  free  would  appear  locked. 

Some  of  the  properties  of  the  easily  floatable  material 
have  been  determined  by  quantitative  microscopy,  and 
their  nature  stated.  This  has  a  value,  but  when  it  is 
necessary  to  reduce  the  grade  of  the  tailings  it  is  more 
important  to  know  the  nature  of  the  grains  that  it  is 
difficult  to  float — that  is,  it  must  be  determined  whether 
they  are  molybdenite  or  other  molybdenum  minerals. 

Obviously,  it  is  more  difficult  to  apply  microscopic 
analysis  to  the  tailings  than  to  the  concentrate,  because, 
if  the  tailings  contain  0.20  per  cent  MoS,,  there  could 
be  only  one  grain  of  pure  molybdenite  for  every  500 
grains  of  gangue,  and  the  counting  process  would  be 
increasingly  tedious  and  uncertain.  It  was  known,  there- 
fore, that  the  larger  part  of  the  loss  was  in  material 
which  was  too  fine  for  microscopic  analysis. 

A  sample  of  the  mill  tailings  was  given  a  second 
roughing  in  an  experimental  machine.  The  overflow 
recovered,  using  steam-distilled  pine  oil,  was  so  thor- 


oughly gummed  with  tars  that  it  had  to  be  wetted  with 
a  saponin  solution  before  it  could  be  screened  and 
panned.  The  efficiency  of  the  deflocculating  agent  was 
evidenced  by  the  grade  of  the  pyritic  concentrate  (62.8 
per  cent  FeS.)  recovered  by  the  first  panning  of  the 
overflow  which  passed  300  mesh,  and  further  by  the  con- 
centration of  molybdenite  in  the  second  panning. 

The  overflow  weighed  27. .50  grams,  and  had  a  calcu- 
lated assay  of  3.86  per  cent  MoS^,  or  2.31  per  cent  Mo. 
(0.635  gm.  Mo).  By  approximating,  the  flotation  charge 
taken  contained  500  grams,  so  the  tailing  content  was 
reduced  0.12  per  cent  Mo  from  the  former  assay.  As 
this  reduction  was  so  great,  it  was  safe  to  assume  that 
the  recovered  portion  was  fairly  representative  of  the 
nature  of  the  lost  molybdenite  in  the  regular  mill  opera- 
tion. Up  to  this  time  no  one  suspected  that  the  molyb- 
denum lost  in  the  slime  was  not  in  the  form  of  ordinary 
molybdenite  but  in  the  form  of  a  brittle  unidentified 
mineral.  The  results  were  taken  as  suffipient  evidence 
that  the  mineral  was  molybdenite. 

Nature  of  Tailings  and  Tests  for  Extraction 

A  microscopic  study  of  the  concentrates  has  shown 
that  very  low-grade  mixed  grains  are  floatable,  and  pan- 
ning has  shown  that  some  of  the  molybdenite  in  the 
mill  tailings  was  in  a  condition  approaching  the  col- 
loidal. What  could  be  learned  from  classified  tailings? 
In  pursuance  of  this  question  a  sample  of  the  ore  was 
reduced  in  the  disk  pulverizir  so  that  99.5  per  cent 
passed  60  mesh  and  97  per  cent  passed  100  mesh.  The 
product  was  floated  for  clean  tailings,  and  a  first  over- 
flow was  made  which  contained  72.7  per  cent  of  the 
molybdenite. 

The  tailings  from  the  first  run  were  divided  into 
slime  and  sand.  The  sand  was  dried  and  re-crushed 
in  the  disk  machine  and  re-floated.  The  tailings  were 
panned  separately,  and  a  composite  sample  of  14.5  grams 
of  pyritic  concentrate  was  recovered.  This  contained 
probably  75  per  cent  of  all  the  pyrite  in  the  ore,  and  its 
low  molybdenum  content  (,0.55  per  cent  MoSJ  was  of 
interest  in  connection  with  theory  (3)  as  mentioned 
before;  that  is,  it  proved  that  the  pyritic  concentrate 
did  not  contain  molybdenite  locked  with  the  pyrite. 

The  panning  was  done  in  a  saponin  solution,  which 
prevented  the  customary  losses  by  film  suspension.  The 
saponin  deflocculated  and  wetted  all  the  mineral  grains, 
so  that  none  overflowed  on  the  surface  film.  The  tail- 
ing analyses  showed,  as  had  been  expected,  that  the 
major  loss  was  in  the  slime.  The  calculated  analysis  of 
the  composite  product  showed  tailings  containing  only 
0.10  per  cent  Mo  or  0.17  per  cent  MoS,.  This  was  an 
improvement  over  previous  tests. 

Work  Undertaken  at  the  Mill 

At  this  period  of  the  experimental  work  we  made 
our  first  visit  to  the  mill.  Unquestionably,  the  tailing 
loss  was  excessive,  and  it  was  in  the  slime.  Two 
courses  suggested  themselves.  Either  equipment  must 
be  added  for  a  further  treatment  of  the  tailings  or  the 
cause  of  the  trouble  must  be  removed.  Though  the  situa- 
tion demanded  quick  action,  it  seemed  best  to  attempt 
the  latter  course,  and  make  a  few  tests  to  determine  the 
desirable  degree  of  grinding. 

Four  comparative  laboratory  runs  were  made.  A 
flotation  period  of  1.5  hours  for  each  and  the  use  of  3.2 
lb.  of  oil  per  ton  of  ore  may  seem  to  be  excessive,  but 
grab   samples   indicated   that   both   frequent   additions 
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of  oil  and  long  periods  of  agitation  were  necessary  to  been  placed  at  54  tons  0.65  per  cent  Mo  and  0.20  per 

complete  the  operation.    The  analyses  of  the  tailings  in-  cent  Mo,  respectively.     If  the  recovery  for  this  period 

dicated  that  the  desirable  degree  of  grinding  was  much  be  calculated  by  the  "feed  minus  tailings"  method,  it 

coarser  than  formerly  supposed.  will  be  seen  that  it  falls  short  of  the  footing,  "pounds 

A  test  was  run  upon  a  sample  of  gouge  fresh  from  Mo,"  by  about  18  per  cent,  but  when  the  return  tailings 

the  mine.     It  was  probably  60  per  cent  clay.     All  of  it  from  the  cleaner  are  taken  into  account  this  seeming 

passed  40  mesh,  and  80  per  cent  passed  300  mesh  with-  error  will  be  eliminated,  in  part,  at  least, 
out  any  crushing  whatever.    It  yielded  82.7  per  cent  of 

molybdenite  by  flotation  when  treated  directly,  but  after  table  ii.  quantity  and  grade  of  rolgher  overflow  with 
grinding  for  1.5  hours  in  the  ball  mill,  the  extraction  tarry  oils 

was  only    14.4  per  cent.       The  overflow  in   the  latter  test  Concentrate     Percent         Assay  Assay  Lb.  Mo,      Percent 

was  small  and  only  a  trifle  richer  than  the  feed.     In       x".         ''"l^b"''"''       wl&ht      ''lio'"'    ^"f?"'    WeSt)     ""mo' 
another  t ist  the  ore  was  washed  free  from  clay  and  wet-       I ?SS  ??■?         22.98        3.93  207  37 

,     .         .,  ,  J.,      ^    r^t^  ^  ,    „„„  ^ ^O"  15.3  18  01  6.92  108  19 

ground  for  three  hours  so  that  99  per  cent  passed  300       * 38o  9.7  15  48        6  88  59  10 

mesh,     it  gave  a  flotation  overflow  which  was  only  a       b'(a}.'.         240  e'l  I3.74        III  33  6 

little  richer  than  the  feed.     This  argument  surely  need       l;;;;;         300  I;;  'jj;        8  89  23  4 

not  be  carried  further  to  warn  against  possible  excess  ,q ^JJ  *j  ^  '9        2  47  20  4 

in  grinding.     Clay,  per  se,  was  not  the  offender,  but  |i 200  5.2  7^60        8^00  15  3 

grinding  beyond  a  certain  limit  would  without  doubt        . —  — —  

cause  heavy  loss  in  extraction.  .  I^li  added""  '""  °  '"  ""' 

Facts  were  now  at  hand  to  guide  in  a  proper  prepara- 
tion of  the  ore  for  flotation.     A  sample  was  taken  and  Cell  No.  2  recovered  37  per  cent  of  the  total  molyb- 

all  floatable  material  removed  as  "first  overflow."    This  denum  in  the  overflow  and  made  a  product  of  shipping 

overflow  carried  79.1  per  cent  of  the  molybdenite  in  the  grade,  22.98  per  cent  of  Mo  and  3.93  per  cent  of  Fe. 

feed.     The  tailings  from  the  first  roughing  were  wet-  Unfortunately,  this  was  being  mixed  with  the  low-grade 

screened  on  a  100-mesh  sieve,  and  the  oversize  was  re-  material  from  the  succeeding  cells.     As  soon  as  this 

ground  in  the  ball  mill  for  one  hour  in  a  two-to-one  situation  was  realized,  a  spout  was  built  to  carry  the 

pulp.     The  pulp  was  doubtless  too  thin  to  co-ordinate  overflow  from  cell  2  direct  to  the  concentrate  thickener. 

with  commercial  grinding,  and  the  period  of  grinding  This   brought   up   theory    (4)  :    "Minerals   which   have 

was  unduly  prolonged  through  error.     This  re-ground  floated  once  may  be  expected  to  float  freely  in  the  suc- 

material  yielded  an  additional  8.2  per  cent,  making  a  cessive  operations  of  concentration." 
total  extraction  of  87.3  per  cent  of  the  molybdenite.  It  was  impossible  to  test  this  theory  during  the  mill 

The  first  assay  report  on  "slimes"  and  "sand"  was  operation,  because  other  changes  followed  in  rapid  suc- 

0.02  and  0.03  per  cent  Mo,  respectively,  and  the  chemist  cession,  so  that  a  comparison  could  not  be  made,  but  the 

expressed  a  suspicion  that  country  rocK  nad  been  sent  presence  of  from  1  to  4  per  cent  molybdenum  in  the 

him  under  an  evasive  description.     The  analyses  were  cleaner  tailings  proved  that  some  of  the  molybdenite 

then  repeated  under  different  descriptive  numoers,  and  which  floated  in  the  rougher  did  not  float  in  the  cleaner, 

the  results  were  0.03  and  0.08,  respectively.     The  aver-  Minerals  that  have  made  tailings  in  the  cleaner  stand 

ages  have  been  used  for  the  calculation,  and  the  grade  a  chance  to  make  tailings  also  when  returned  to  the 

of  the  composite  tailings  was  put  at  U.Ud  per  cent  Mo  rougher.  Any  other  theory  is  safe  only  when  the  rougher 

or  0.08  MoS,.    These  explanatory  remarks  are  necessary  tailings  have  a  zero  value.    We  were  told  that  the  first 

to  show  that  accurate  analyses  of  such  low-grade  mate-  cell  of  the  rougher  was  originally  intended  to  make  a 

rials  are  very  difficult  to  make.    The  old  method  has  been  shipping  product,  but  this  seems  to  have  been  lost  sight 

revised'  to  afford  greater  accuracy.  of  when  the  initial  run  of  the  new  mill  failed  to  come 

up  to  expectations.     Thus,  this  cell  had  been  converted 
into  an  emulsifying  chamber,  as  previously  described. 


Large-Scale  Work  in  the  Mill 


The  usual  run  of  flotation  agents  had  been  tried  sepa- 
rately and  collectively  in  neutral  and  alkaline  solutions, 
in  accord  with  professional  advice  received  before  we 
visited  the  plant.  A  one-to-one  mixture  of  pine  and 
coal  tar  was  in  vogue  at  the  time  of  the  first  visit  to 
the  mill.  It  was  not  satisfactory,  because  it  floated 
pyrite  so  freely  that  the  large  amount  of  iron  (10  to  14 
per  cent)  in  the  concentrate  was  a  source  of  continual 
anxiety.  Though  the  roughing  capacity  was  regarded 
as  inadequate,  this  seemingly  necessary  expedient  was 
allowed  to  reduce  the  number  of  treatments  from  twelve 
to  eleven. 

The  nature  of  the  primary  concentrate  made  by  the 
rougher  when  working  under  the  conditions  described 
may  be  of  interest.  It  is  shown  in  Table  II.  The  over- 
flow of  the  respective  cells  was  taken  intermittently  for 
a  period  of  eight  hours,  but  as  the  shifts  overlapped  it 
was  difficult  to  obtain  the  exact  tonnage  and  the  grade 
of  feed  and   tailings.     By   approximation,   these  have 


=Bonardi,    J.    P.,    and    Barrett,    Edward    P.,    "Determination    of 
Mol.vbdenum,"  Tech.     Paper   231,   Bureau   of  Mines. 


Change  of  Oils 

A  barrel  of  steam-distilled  pine  oil  procured  for  pre- 
liminary experiments  was  introduced  with  some  hes- 
itancy, because  the  test  would  be  limited  to  less  than 
four  shifts.  It  was  feared  that  the  oil  would  not  have 
an  opportunity  to  display  its  true  deportment  where 
gummy  oil  hitherto  had  been  used  so  freely.  However, 
the  immediate  appearance  of  large  floccules  of  molyb- 
denite floating  in  the  classifier  indicated  the  good  effect 
of  the  oil.  Some  of  the  molybdenite  overflowed  imme- 
diately without  responding  to  the  classifying  effect  of 
the  Dorr  machine,  whereas,  previously,  it  had  been 
classified  and  in  part  retained  in  the  grinding  circuit. 
The  froth  gave  evidence  that  the  first  cell  of  the  rougher 
could  be  used  as  a  flotation  cell ;  and  it  was  so  arranged. 
As  a  consequence,  this  first  cell  made  an  overflow  which 
was  much  richer  than  the  former  shipping  product. 
Further  benefits  resulting  from  the  change  of  oils  were 
apparent  on  the  concentrating  table,  where  the  amount 
of  pyrite  was  so  small  that  the  table  was  no  longer 
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needed.  Although  the  flow  sheet  was  bad,  the  results 
were  encourag-ing  enough  to  justify  purchasing  a  supply 
of  the  steam-distilled  pine  oil. 

Stage  Flotation 

Experimental  work  showed  that  great  care  must  be 
exercised  to  avoid  excessive  grinding,  causing  high- 
grade  tailings  in  which  the  molybdenite  occurs  in  the 
finest  material.  Further,  the  available  mill  reports, 
including  screen  and  chemical  analyses  of  the  tailings, 
sliowed  that  the  loss  was  in  the  finest  product.  There- 
fore, it  was  decided  that  this  loss  was  due  chiefly  to 
excessive  grinding.     Hence,  revision  of  the  ore  circuit 
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was  required  to  avoid  excessive  grinding  of  the  molybde- 
nite. This  resulted  in  applying  what  may  be  called 
"stage  flotation." 

Stage  flotation  is  repeated  flotation  where  the  rougher 
underflow  is  classified  and  the  oversize  re-ground  be- 
tween successive  flotation  stages.  It  embodies  adequate 
classification,  of  which  the  ordinary  closed-circuit  stage- 
grinding  may  be  a  part."  The  system  applied  is  show.a 
in  the  "ore-circuit,"  illustrated  above. 

As  a  further  readjustment,  the  rougher-overflow,  ex- 
cepting the  overflow  from  the  first  cell,  which  want 
direct  to  the  Dorr  concentrate-thickener,  was  directly 
treated  in  the  cleaner,  instead  of  being  passed  over  the 
concentrating  table  to  further  grinding  and  classifying, 
as  before.  The  concentrating  table  and  a  grinding  mill 
were  thus  eliminated  from  the  circuit.     The  simplex 

'Ernest  Gayford  and  George  Crerar  were  the  originators  of 
patent  No.  1,176.441,  claiming  advantage  for  progressively  reduc- 
ing ore  and  floating  off  the  concentrate  after  each  reduction.  The 
writers  were  not  aware  of  this  patent  until  after  conclusion  of 
the  work  under  discussion. 


classifier  which  had  been  used  for  classifying  the  pri- 
mary concentrate  became  available  for  classifying  the 
rougher-underflow. 

Stage  flotation  has  perhaps  two  objections.  The  re- 
ground  "sand"  which  is  returned  to  the  flotation  ma- 
chines reduces  the  capacity  of  the  rougher  for  primarj' 
ore  in  proportion  to  the  amount  of  "sand"  returned,  and 
the  increased  coarseness  of  the  rougher-feed  increases 
the  amount  of  floatable  locked  grains  in  the  concentrate, 
thus  reducing  its  grade.  It  has,  however,  the  advan- 
tage of  furnishing  a  coarser  concentrate  to  the  smelter. 
In  this  investigation  the  latter  objection  was  not  con- 
sidered, because  the  increased  quantity  of  silica  in  the 
concentrate  was  off'set  by  the  relatively  complete  elim- 
ination of  pyrite.  When  it  was  desired  to  increase  the 
capacity  of  the  rougher,  the  fonner  objection  was 
realized. 

When  added  rougher  capacity  was  necessary  it  was 
determined  to  abandon  stage  flotation  and  sacrifice 
metallurgical  recovery  (if  necessary)  for  economic  re- 
covery. The  circuit  was  so  changed  that  the  classifiers 
worked  directly  in  tandem;  the  first  classifier  of  the 
set  removed  the  coarsest  "sand"  and  the  other  finished 
the  classification  so  that  its  overflow  constituted  the 
flotation  feed.  Molybdenite  in  the  fine  tailings  recurred, 
and  the  regulation  of  the  water  to  the  classifiers  was 
difficult.  The  system  was  abandoned, "and  a  return  was 
made  to  stage  flotation. 

In  the  early  work,  when  fine  grinding  was  urged,  only 
a  trace  of  the  flotation  feed  remained  on  60  mesh,  and 
65  per  cent  passed  200  mesh.  With  stage  flotation,  ap- 
proximately 18  per  cent  of  the  primary  ore  feed  was 
coarser  than  formerly.  The  sand  which  was  returned 
for  re-grinding  showed  by  screen  analysis  about  60  per 
cent  on  60  mesh  and  7  per  cent  through  200  mesh. 

Coarser  ultimate  grinding  and  the  elimination  of  the 
concentrating  table  and  a  tube  mill  reduced  the  operat- 
ing cost.  The  recovery  was  increased  from  approxi- 
mately 60  per  cent  to  80  per  cent  in  November  and  to 
83  per  cent  in  December.  The  oil  consumption  was  1.2 
lb.  per  ton  of  ore.  About  one-third  was  fed  into  the 
Marcy  mill,  and  the  remainder  was  added  to  the  flota- 
tion cells.  Numerous  screen  and  chemical  analyses  of 
the  tailings  showed  the  approximate  absence  of  molyb- 
denite in  the  fine  tailings.  A  composite  tailing  sample 
from  daily  mill  runs  assaying  0.12  per  cent  Mo  was  of 
common  occurrence,  whereas  twice  this  amount  was 
common  before  stage  flotation  and  steam-distilled  pine 
oil  were  applied. 

One  disturbing  factor  remains  to  be  considered.  A 
sample  of  the  feed  to  the  Marcy  mill  showed  that,  though 
only  4.6  per  cent  passed  40  mesh,  11  per  cent  of  the 
molybdenite  was  contained  therein.  This  fine  m-iterial 
should  have  been  fed  directly  to  the  rougher,  instead  of 
being  passed  with  a  3-in.  feed  into  the  grinding  mill. 
However,  the  change,  though  desirable  from  a  metal- 
lurgical standpoint,  was  not  economically  feasible. 

Examination  of  many  samples  failed  to  show  a  trace 
of  the  oxide  (molybdite)  until,  in  January,  1919,  a 
tempting  vein  of  oxidized  ore  was  opened.  From  that 
date,  at  intervals,  the  refractory  nature  of  molybdite 
was  manifested  by  the  tailing  assays. 


Important  Silver  Deposits  have  been  discovered  in  the 
province  of  Meralia,  according  to  the  Revi.<ita  Bilbao.  The 
silver  veins  are  65  meters  deep,  and  the  mineral  found  is 
sulphate  of  antimony  with  a  content  of  180  kilos  per  ton. 
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Mining  Engineers  of  Note 

Charles  Janin 


THERE'S  not  a  great  deal  of  difference  between 
a  farmer  and  a  miner.  Both  have  to  dig  into  the 
crust  of  the  earth.  One  gets  out  wheat  or  other 
product;  the  other  metallic  gold  or  other  metal.  Many 
mining  engineers  look  upon  farming  as  an  honorable 
termination  of  the  more 
diversified  career  of  an 
engineer.  Once  the 
"grip  of  the  soil"  gets 
into  a  man,  he  seldom 
cares  to  change.  This  is 
true  of  Charlie  Janin. 
He  started  in  as  a  far- 
mer. It  took  three  dry 
years  (this  was  long  be- 
fore the  present  aridity 
began)  and  a  bank  fail- 
ure to  loosen  the  grip  of 
the  soil  upon  him  and 
turn  him  over  to  the 
mining  industry.  He 
took  a  job  as  a  miner  in 
the  Home  mine,  Nevada 
City,  Cal.,  at  a  wage  of 
$3  per  day,  afterward  be- 
coming  a  millman  at 
$3.50  per  day,  and  found 
the  work  much  easier 
and  the  "pay"  better 
than  farming  the  dry 
years.  He  still  farms, 
by  the  way,  when  he  is 
not  otherwise  engaged  in 
mining  or  writing  gov- 
ernment bulletins.  Dr. 
R.  W.  Raymond  said  of 
Louis  Janin,  father  of 
Charles,  that  he  was 
almost  the  last  survivor 
and  one  of  the  most  illus- 
trious members  of  that 
group  of  American  mining  engineers  and  metallurgists 
who,  in  the  last  quarter  of  the  nineteenth  century, 
directed  the  development  of  the  mineral  resources  of 
the  Pacific  Slope.  Louis  Janin  was  one  of  the  pioneers 
in  silver  metallurgy  on  the  Comstock,  and  established 
tailing  plants  for  the  treatment  of  the  high-grade  silver 
tailings  discharged  by  the  pan  mi'ls.  A  brilliant  engi- 
neer, Louis  Janin  was  easily  one  of  the  leaders  in  his 
profession.  It  is  not  surprising  that  Charles  Janin 
found-  the  mining  industry  easier  than  farming.  It  was 
in  the  blood  and  had  to  come  out. 

After  his  first  mining  experience,  Janin  worked  in 
his  father's  office  at  $60  per  month.  He  then  became 
one  of  his  father's  assistants  in  mine  examination  and 
in  mining  litigation,  of  which  at  the  time  there  were 
many  famous  apex  cases.  He  was  next  examining  enori- 
neer  for  a  syndicate  headed  by  Jonathon  Bourne,  Jr. 
After  four  years  of  this  work,  Janin  formed  the  firm  of 
Janin,  Stebbins  &  Smith,  later  Janin  &  Smith,  and  en- 
gaged in  consulting  work.    In  1911,  he  started  in  alone. 


In  1914.  he  joined  the  staff  of  the  U.  S.  Bureau  of  Mines 
as  one  of  the  Bureau's  consulting  engineers.  During 
the  war,  for  a  part  of  1917  and  practically  all  of  1918 
he  actively  participated  in  war  work  with  the  Bureau  of 
Mines  at  Washington,  serving  on  the  committee  to  advise 

concerning  the  tin  prob- 
lem and  being  secretary 
and  member  of  the  Gold 
Committee,  of  which 
Hennen  Jennings  was 
chairman.  Charles  Janin 
wrote  Bulletin  127,  "Gold 
Dredging  in  the  United 
States,"  for  the  U.  S. 
Bureau  of  Mines,  and  for 
the  engineers  and  work- 
ers of  the  mining  indus- 
try throughout  all  coun- 
tries. It  is  one  of  the 
notable  publications  of 
the  U.  S.  Bureau  of 
Mines.  Not  only  is  it  a 
textbook  on  the  subject, 
but  it  is  also  a  compen- 
dium of  practice  and 
practical  information. 
There  are  many  contri- 
butions in  technical  pa- 
pers, as  well  as  bulletins 
for  the  California  State 
Mining  Bureau  and  the 
U.  S.  Bureau  of  Mines, 
written  by  Janin,  and  a!! 
show  an  exceedingly 
keen  and  well-trained 
mind.  Subsequent  to 
his  very  early  career, 
when  his  engagements 
were  confined  largely  to 
the  Western  States, 
Janin  gradually  worked 
over  into  the  field  of  foreign  mining.  Mexico,  Siberia, 
and  Russia  became  familiar  ground  to  him.  At  one  time 
during  the  war,  in  talking  to  some  friends,  Mr.  Janin 
said:  "Perhaps  the  most  interesting  trip,  or  the  most 
promising  one,  was  when  I  undertook  the  examination  of 
seme  of  the  late  Czar's  mining  properties  in  1917.  Had 
His  Majesty  retained  his  throne  and  other  possessions 
I  r-ight  have  become  'Mining  Advisor  Extraordinary  to 
the  Russian  Empire.'  " 

A  member  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  since  1912,  Mr.  Janin  has  been 
chairman  of  several  committees,  but  has  not  taken  an 
ac;ive  part  in  Institute  affairs.  He  is  also  a  member  of 
the  Institution  of  Mining  and  Metallurgy  of  London.  At 
the  Engineer's  Club  of  San  Francisco,  whenever  he  is 
in  town,  he  can  be  found  at  the  "round  table"  during 
the  luncheon  hour.  He  has  many  friends,  although  he 
thinks  that  they  have  been  falling  off  since  the  country 
became  dry.  Mr.  Janin  is  now  on  his  way  to  the  Far 
East  to  undertake  important  examination  work. 
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By  The  Way 


Not  Like  Ours 

Prospectors  need  all  the  assistance  they  can  get. 
With  this  in  mind  the  following  letter  recently  received, 
inquiring  about  a  certain  "scientific"  instrument,  is 
presented  in  the  hope  that  the  suggestion  contained 
may  prove  valuable  to  someone : 

"I  was  advised  to  write  to  you  by  the  ■ Instrument 

Manufacturing  Co.,  of  your  city,  for  information  that  I 
am  trying  to  get.  I  know  this  instrument  is  manufactured 
somewhere  in  this  country,  but  have  never  been  able  to 
locate  the  firm  who  handles  it.  I  have  seen  two  or  three 
of  them  so  far.  The  instrument  is  a  watch  model,  the  size 
of  a  watch,  and  is  used  for  locating  mineral,  gold  and  silver. 
On  the  inside  of  it  is  something  in  lump  form  that  does 
the  work.     Do  you  handle  this  model  or  any  other  kind?" 

The  device  described  so  explicitly  is  an  old  model  now 
discontinued  by  the  manufacturer.  The  one  we  use, 
instead  of  having  it  in  lump  form  on  the  inside,  has  it 
in  a  ball  on  top,  which,  as  everyone  knows,  is  much 
better. 

A  Department  of  Works 

The  American  Zinc  and  Lead  Journal  remarks: 
"Organization  of  a  Department  of  Works  in  the  Bureau 
of  Mines  of  the  United  States  is  being  urged  by  the 
American  Mining  Congress.".  When  this  is  accom- 
plished, we  shall  be  interested  in  dropping  in  and 
seeing  the  works  go  around.  Or  we  wonder  if  our  con- 
temporary looks  upon  the  plural  as  colloquial,  like 
"eats,"  and  if  he  really  has  in  mind  the  singular. 

Picking  a  Broker 

"Pick  your  broker  as  you  would  choose  .i  wife,"  is 
the  advice  given  by  an  "investor's  guide."  The  latter 
is  often  chosen,  or  chooses,  rather  carelessly,  but  in 
the  main  the  advice  is  good.  Following  it,  we  shall 
place  no  order  with  the  firm  that  coaxes  us  with  a  cer- 
tain Divide  stock  saying,  "Is  not  a  profit  opportunity 
indicated  by  the  present  price  of  this  issue — 1919  low 
$1.37i;  1919  high  $12;  present  market  $1.56i?"  On 
top  of  this,  it  has  the  effrontery  to  add,  under  date  of 
May  17,  "Since  the  1919  high  was  established  dollars 
in  value  seem  to  have  been  added  to  this  share.  Among 
other  favorable  factors,  silver  has  soared  to  $1.30  an  oz." 

An  Early  Geophone 

The  ancient  historian,  Herodotus,  describes  the 
method  by  which  opposing  armies,  in  one  case  at  least, 
detected  the  presence  of  the  other's  mines.  The  device 
employed  may  be  considered  the  forerunner  of  the  mod- 
ern geophone.  He  says:  "The  Persians  beleaguered 
Barca  for  nine  months,  in  the  course  of  which  they  dug 
several  mines  from  their  own  lines  to  the  walls.  But 
their  mines  were  discovered  by  a  man  who  was  a  worker 
in  brass,  who  went  with  a  brazen  .shield  all  round  the 
fortress  and  laid  it  on  the  ground  inside  the  city.  In 
other  places  the  shield,  when  he  laid  it  down,  was  quite 
dumb;  but  where  the  ground  was  undermined,  there  the 
brass  of  the  shield  rang.  Such  was  the  way  in  which 
the  mines  were  discovered." 

The  Cook  Process 

Something  like  a  recipe  for  plum  duff  is  the  descrip- 
tion of  a  reduction  process  said  to  have  been  used,  years 
ago,  in  the  old  Mexico  Cababi  silver  mine,  sixty-five  miles 


southwest  of  Tucson,  Ariz.  A  report,  said  to  have  been 
written  by  .John  Dix  Morgan,  E.  M.,  runs  as  follows: 
"One  method  used  was  to  crush  the  ore  fine  by  means  of 
an  arrastra,  dump  it  into  a  copper-bottomed  kettle  to 
boil  for  two  hours,  being  stirred  all  the  time  by  women. 
A  small  amount  of  copper  sulphide  was  then  added,  the 
mess  being  allowed  to  stand  for  one  hour.  Then  one- 
half  of  1  per  cent  salt  was  added  and  the  stirring  con- 
tinued for  another  hour.  Quicksilver  was  then  added 
and  amalgamation  proceeded  for  four  hours.  The  ma- 
terial was  then  panned  by  hand,  the  silver  being  recov- 
ered with  the  quicksilver."  However,  there  is  admission 
that  most  of  the  reduction  was  by  the  patio  method. 

Standard  Expanding 

The  Standard  Oil  Co.  has  leased  the  Welles  Building, 
14  to  20  Broadway,  New  York,  for  ninety-nine  years  at 
a  bulk  rental  of  approximately  $25,000,000.  The  aptness 
of  the  name  of  the  building  is  merely  a  coincidence. 

Police ! 

Mines  are  robbed  every  day  in  the  week,  and  no  one 
ever  talks  of  a  crime  wave  in  that  connection,  though 
at  times  it  is  done  in  a  way  that  is  a  technical  crime. 
Thieves  play  their  part  in  the  petroleum  industry,  as 
well,  but  again  in  perfect  innocence.  It  has  been  dlfli- 
cult,  during  the  last  two  years,  to  distinguish  between 
the  crook  and  the  promoter  handling  legitimate  oil 
propositions,  so  the  last  statement  m.ay  possibly  be 
regarded  askance.  The  oil  man  uses  the  word  "thief" 
when  referring  to  an  instrument  that  is  used  for  taking 
samples  of  oil  from  a  tank  or  reservoir.  It  is  an 
abbreviation  of  the  term  "thief  tube."  Thanks  for 
dispelling  doubt  as  to  this  are  due  A.  R.  Elliott,  of 
the  U.  S.  Bureau  of  Mines,  who  discusses  the  matter 
in  a  recent  bulletin.  In  justice  to  a  great  scientist, 
however,  it  must  be  added  that  a  Crookes'  tube  is  some- 
thing entirely  different. 

Bit  by  the  Same  Bug 

In  his  "Travels  in  the  Interior  of  Brazil"  (Second 
Edition,  London,  1821),  John  Mawe  tells  of  a  long  trip 
from  Rio  de  Janeiro  to  Canto  Gallo  for  the  purpose  of 
examining  an  alleged  silver  mine.  After  describing 
how  the  prospectors  finally  confessed  that  they  had 
salted  the  originally  barren  samples,  he  philosophizes 
as    follows : 

"A  passion  for  mining  is  fatally  prevalent  among 
some  of  the  lower  orders  of  the  people;  by  deluding 
them  with  prospects  of  becoming  speedily  rich,  it  creates 
in  them  a  disgust  for  labor,  and  entails  want  and 
wretchedness  upon  them.  Even  among  the  few  families 
of  this  district,  I  observed  some  examples  of  its  effects; 
those  who  devoted  themselves  wholly  to  mining  were 
in  general  badly  clothed  and  worse  fed,  while  those 
who  attended  to  agriculture  alone  were  well  provided 
with  every  necessary  of  life." 

The  Bayer  Cross 

A  manufacturer  of  aspirin  advertises  "The  'Bayer 
Cross'  on  aspirin  tablets  has  the  same  meaning  as  14 
kai-at  on  gold.  Both  mean  Genuine!"  Fourteen  karat 
means  nothing  of  the  kind;  it  merely  signifies  that 
the  substance  is  composed  of  14,  24  gold  and  the  remain- 
der is  an  alloying  metal.  Three  or  four  years  ago  the 
American  Medical  Society,  if  we  are  not  mistaken, 
proved,  by  careful  tests,  that  the  aspirin  made  by  Bayer 
was  no  better  or  worse  than  that  made  by  any  other 
reputable  manufacturer. 
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Consultation 


The  Alunite  Potash  Industry 

"I  have  been  informed  that  during  the  war  potassium 
sulphate  in  commercial  quantities  was  extracted  from  the 
mineral  alunite  obtained  from  the  deposits  of  this  mineral 
at  Marysvale,  Utah.  I  understand,  also,  that  certain  com- 
panies purpose  to  continue  mining  and  treating  this  mineral, 
claiming  that  they  can  produce  potash  in  competition  with 
the  German  product.  If  you  deem  it  of  sufficient  public 
interest  I  would  be  pleased  if  you  would  publish  in  the 
Engineering  and  Miniyig  Journal  a  brief  description  of  the 
method  or  process  used  in  treating  this  mineral.  Is  it  pos- 
sible to  save  the  aluminum,  and  what  effect  does  the  pres- 
ence of  silica  in  the  mineral  have  on  the  process?" 

Alunite  has  the  formula  (K^,  3  AIA.4SO3,  6KO) 
and  is  a  hydrous  basic  sulphate  of  potassium  and  alu- 
minum. When  pure,  the  following  percentage  composi- 
tion holds:  K,0,  11.40  per  cent;  Al^O,,  37  per  cent;  SO3, 
38.60  per  rent;  H,0,  13.00  per  cent.  Contaminating 
impurities  are  usually  silica  and  soda. 

During  1918,  potash  from  alunite  furnished  only  5  per 
cent  of  the  total  domestic  production  of  54,803  short 
tons.  Development  of  this  source  of  potash  was  stim- 
ulated by  the  high  price  of  the  material  during  the  war. 
It  was  formerly  looked  upon  as  a  readily  available 
source  of  potash,  but  owing  to  such  impurities  as 
silica,  the  satisfactory  treatment  of  alunite  deposits  is 
difficult,  and  disappointment  has  frequently  attended 
attempts  to  extract  the  potash  profitably. 

The  alunite  potash  industry  in  the  United  States  has 
been  best  developed  in  Utah,  as  the  district  around 
Marysvale,  Utah,  is  the  principal  domestic  source  of 
alunite.  The  companies  operating  in  this  field  produce 
high-grade  sulphate,  (51  per  cent  K,0),  alum  (about 
10  per  cent  K,0),  calcined  alunite  (about  4.5  to  13  per 
cent  KjO),  and  raw  alunite  (about  5  per  cent  K,0). 
Where  treatment  is  made  locally,  the  simplest  proced- 
ure employed  is  to  calcine  the  raw  material  at  approxi- 
mately 1,000  deg.  C,  driving  off  the  water  of  crystalli- 
zation and  sulphuric  acid,  and  leaving  the  water  soluble 
potassium  sulphate  and  alumina.  The  sulphate  is 
leached,  and,  upon  evaporating  the  resulting  solution, 
potash  is  recovered  as  sulphate  with  a  small  percentage  of 
soda  and  some  fine  alumina  that  has  passed  through  the 
filter  cloths.  The  silica,  which  is  the  chief  contaminant 
in  alunite,  seems  to  interfere  with  calcination  and  ren- 
ders subsequent  treatment  of  the  alumina  difficult.  The 
alumina  is,  as  far  as  we  know,  not  commercially  used, 
but  the  future  may  evolve  profitable  handling  of  this  by- 
product. Calcination  with  producer  gas  instead  of  pul- 
verized coal,  and  separation  of  the  alumina  from  the 
silica  by  fiotation,  are  said  to  have  reduced  the  silica 
content  to  less  than  0.5  per  cent. 

The  recovery  of  aluminum  as  a  byproduct  from  the 
treatment  of  alunite  has  been  a  contemplated  step  in 
most  of  the  various  processes,  but  this  development 
of  the  industry  is  still  in  the  experimental  stage. 
The  process  described  above  is  known  as  the  Chapell 
method  of  potash  extraction.  Many  other  methods 
have  either  been  suggested  or  experimented  upon, 
adding  strength  to  the  belief  that  the  alunite  potash 
industry  is  still  in  the  embryonic  stage. 


The  aftermath  of  the  war  has  put  the  potash  indus- 
try in  a  precarious  position,  and  success  in  developing 
the  alunite  deposits  may  well  hinge  upon  the  profitable 
utilization  of  some  of  the  byproducts  obtained  in  treat- 
ment, particularly  alumina  and  sulphur. 

The  volumes  of  Mineral  Resources  of  the  United 
States  for  1916,  1917,  and  1918  contain  detailed  ref- 
erences to  the  production  of  potash  from  alunite,  and 
the  latest  volumes  of  The  Mineral  Industry  are  also 
valuable  as  a  record  of  what  has  been  accomplished 
in  the  industry. 


Aluminum  Ores 


"An  Italian  here  has  some  very  promising  claims  that 
carry  from  2  to  5  per  cent  aluminum,  and  asks  my  assist- 
ance to  help  him  dispose  of  them.  Would  you  be  so  kind 
as  to  let  me  know  of  some  mining  company  that  handles 
aluminum  mines,  or  of  parties  that  are  manufacturing  such? 
I  am  at  a  loss  to  know  where  to  inquire  about  them.  The 
State  of  Montana  has  no  one  that  handles  aluminum  ores." 

In  reply  to  your  letter  of  inquiry  we  regret  to  say 
that  the  claims  of  your  friend,  if  they  contain  aluminum 
in  quantities  of  from  2  to  5  per  cent,  are  of  no  value 
as  a  source  of  aluminum  ore.  There  exists  a  consider- 
able misunderstanding  among  some  miners  about  alu- 
minum. Aluminum  is  present  in  clays  and  in  almost 
every  rock.  Not  only  is  it  almost  universally  present, 
but  it  is  present  in  great  quantities.  The  only  utiliz- 
able  ore  of  aluminum  is  bauxite.  Bauxite  is  an  alumi- 
num-iron hydrate.  White  varieties  of  bauxite  may 
contain  from  8  to  74  per  cent  aluminum  oxide;  the 
reddish  ores  will  contain  40  to  50  per  cent  aluminum 
oxide.  Up  to  the  present,  no  methods  have  been  suc- 
cessful in  producing  aluminum  from  clays.  It  is  obvious 
that  a  material  containing  2  to  5  per  cent  aluminum 
would  be  worthless.  Bauxite  comes  chiefly  from  the 
southern  states,  Georgia,  Alabama,  Arkansas  and  Ten- 
nessee. There  is  probably  no  one  in  Montana  who 
would  be  interested  in  aluminum  ores  or  the  local 
development  of  the  industry. 


Consumption  of  Ferrotungsten 

"Can  you  inform  me  the  total  consumption  of  ferro- 
tungsten and  tungstic  acid  in  the  United  States  at  the 
present  time?" 

As  far  as  we  know,  this  information  is  not  available. 
The  only  mineral  statistics  which  the  Government  has 
succeeded  in  collecting  systematically  for  many  years 
are  those  of  the  production,  collected  by  the  U.  S.  Geo- 
logical Sui'vey,  which  ha^  been  unable  to  obtain  sys- 
tematically the  total  consumption  or  the  stocks  on  hand, 
on  account  of  the  fact  that  the  metal  trades  do  not  care 
to  supply  this  information.  During  the  war,  the  Bureau 
of  Mines  secured  considerable  data  as  to  the  consump- 
tion of  ferrotungsten  over  a  considerable  period,  but 
with  the  termination  of  hostilities  it  was  the  general 
feeling  among  those  dealing  in  ferrotungsten  that  they 
would  prefer  not  to  give  this  information. 
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The  Petroleum  Industry 


The  Market  for  Rocky  Mountain  Petroleum* 

Great  Increase  in  Automotive  Appliances  in  Intermountain  Region  Makes  Growth  of  All  Local 

Markets  Certain     Eastern  Markets  Will  Absorb  All  Petroleum  Production 

Outside  of  Intermountain  Petroleum  Fields 

By  John  D.  Northrop 

Written  for  Engineering  and  Mining  Journal 


TO  THE  Eastern  capitalist  whose  impressions  of 
that  vast  inland  empire  west  of  the  100th 
Meridian  have  been  based  on  fleeting  glimpses 
from  the  windows  of  a  transcontinental  train  or  on 
the  memoirs  of  the  early  explorers,  the  question  of  an 
adequate  market  for  its  oil-refinery  products  is  certain 
to  constitute  a  barrier  of  no  mean  moment  to  any 
financial  interest  he  might  otherwise  take  in  the  develop- 
ment of  oil  fields  in  that  region.  To  the  extent  that 
he  has  failed  to  note  the  development  there  in  the  last 
decade,  and  notably  in  the  last  half  decade,  or  to  appre- 
ciate the  significance  of  the  part  petroleum  has  played 
in  that  development,  his  skepticism  may  be  justified. 

Then,  too,  the  Eastern  capitalist  may  recall  the  dis- 
heartening efforts,  only  six  or  seven  years  ago,  of  the 
infant  Midwest  Refining  Co.  to  obtain  capital  in  this 
country  and  in  western  Europe  to  finance  its  vision  of 
the  future,  and  perhaps  he  has  been  informed  of  the 
long-time,  low-rate  contracts  for  certain  of  its  pi'oducts 
which  that  company  was  constrained  to  accept  as  the 
price  of  its  early  existence.  If  so,  and  if  the  resulting 
vision  has  not  been  superseded  by  the  conception  of  a 
virile  corporation  that,  in  five  years'  time,  has  built  up 
in  the  "wilds"  of  Wyoming  an  equipment  of  petroleum 
producing,  refining,  and  marketing  facilities  that  earned 
in  1917,  the  latest  year  for  which  data  are  available, 
about  $16,500,000  net  on  an  outstanding  capitalization  of 
$25,600,000,  the  fault  is  his  own,  for  the  basis  for  that 
conception  is  available  in  the  published  statements  of 
the  company  mentioned. 

Factors  To  Be  Considered 

An  analysis  of  the  phenomenal  success  of  the  Midwest 
Refining  Co.  discloses  five  dominant  factors  that  possess 
prophetic  as  well  as  interpretative  value  in  connection 
with  the  market  possibilities  of  Rocky  Mountain  oil. 
These  significant  factors  are:  (1)  the  staple  nature  of 
petroleum;  (2)  the  position  of  the  Rocky  Mountain  fields 
with  respect  to  the  petroleum  geography  of  the  country ; 

(3)  the  exceptionally  high  grade  of  Rocky  Mountain  oil; 

(4)  the  nature  of  the  existing  markets;  and   (5)  confi- 
dence in  the  future  of  the  great  West. 

Until  the  genii  of  the  automotive  industry  trans- 
formed the  automobile  from  a  plaything  of  the  idle 
rich  to  a  faithful  servant  of  the  man  of  moderate  means, 
the  only  product  of  petroleum  that  might  be  considered 
a  staple  was  illuminating  oil.     Today,   however,   every 
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one  of  the  primary  products  of  petroleum  is  in  demand, 
and  scores  of  secondary  products  are  filling  so  many 
elemental  needs  of  every-day  life  that  the  substance 
from  which  they  are  derived  can  no  longer  be  considered 
anything  less  that  a  staple  itself.  In  North  America, 
particularly  in  the  United  States,  where  both  the  petro- 
leum and  the  automotive  industries  are  more  highly 
deve'oped  than  elsewhere,  evidence  of  the  permanently 
staple  nature  of  petroleum  is  too  abundant  and  too 
obvious  to  require  discussion.  In  other  countries  less 
richly  endowed  with  petroleum  wealth  than  our  own, 
and  in  which  the  use  of  automotive  machinery  is  still 
a  symbol  of  wealth,  petroleum,  except  possibly  in  the 
form  of  illuminating  oil,  is  likely  to  be  classed  at  best 
as  a  desirable  though  scarcely  indispensable  commodity 
of  the  semi-luxury  group.  Its  myriad  services  in  the 
Great  War,  however,  have  unquestionably  gone  far 
toward  establishing  it  as  a  post-war  staple  in  all  lands. 
The  bearing  of  this  factor  on  the  marketing  of  petro- 
leum from  the  oil  fields  of  the  Rocky  Mountain  region, 
though  broad,  is  important,  in  that  it  implies  a  universal 
continuing  demand  and  eliminates  the  peculiar  hazards 
involved  in  the  marketing  of  unessential  commodities 
or  novelties  for  which  a  demand  is  limited  or  must  be 
created. 

Strategic  Location  of  the  Rocky  Mountain  Region 

The  second  factor,  that  of  the  geographic  position  of 
the  Rock  Mountain  fields,  is  of  immense  importance, 
despite  the  growing  tendency  of  American  petroleum 
markets  to  ignore  distance  in  their  quest  for  an  ade- 
quate supply  of  raw  material  with  which  to  meet  their 
expanding  requirements. 

The  isolation  of  the  Rocky  Mountain  oil  fields  with 
respect  to  the  prolific  fields  of  the  Mid-Continent  region 
on  the  one  hand  and  the  California  fields  on  the  other 
embodies  elements  of  strength  of  probably  greater  im- 
mediate than  ultimate  significance.  In  connection  with 
other  factors  it  assures  the  Mountain  States  an  impreg- 
nable position  with  respect  to  both  the  present  and  the 
future  petroleum  markets  of  the  Northwest  and  an 
advantageous  position  with  regard  to  the  markets  both 
of  the  Interior  Basin  region  (between  the  Rockies  and 
the  Sierra  Nevada-Cascade  Range  barrier)  and  of  the 
Southwest.  A  glance  at  the  petroleum  map  of  North 
America,  presented  herewith,  emphasizes  this  point. 
North  of  a  line  connecting  St.  Louis,  Mo.,  and  San  Fran- 
cisco, Cal.,  the  only  demonstrated  sources  of  commercial 
production  of  oil,  between  the  Mississippi  on  the  east. 
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the  Pacific  Ocean  on  the  west,  and  the  Arctic  Ocean  on 
the  north,  are  those  of  Colorado,  Wyoming,  and  Montana. 
South  of  that  line  the  thousand-mile  span  between  the 
100th  and  118th  Meridians  is  devoid  rff  producing  oil 
fields  as  far  as  east-central  Mexico. 

A  claim  of  all  this  territory  as  the  immediate  market- 
ing field  for  the  products  of  Rocky  Mountain  oil  would 
be  absurd,  of  course.  But  even  with  generous  assign- 
ments of  territory  on  the  eastern  margin  to  the  Mid- 
Continent  fields,  and  on  the  western  margin  to  the  Cali- 
fornia and  Peruvian  fields  (Peruvian  oil  being  imported 
and  refined  at  Vancouver,  B.  C,  and  its  products 
marketed  in  the  adjacent  region)  ;  with  the  elimination 
of  northern  Canada  and  all  of  Mexico,  and  with  appro- 


ness  of  the  foregoing  statement  may  appear  open  to 
question.  Its  basis — the  irresistible  increase  in  the 
dependence  of  the  entire  country  east  of  the  Missis- 
sippi, including  southeastern  Canada,  on  Kansas,  Okla- 
homa, Texas,  and  Louisiana — admits  of  no  other  con- 
clusion than  that  the  West  must  be  self-sufficient  in 
the  matter  of  petroleum  or  go  without. 

The  trend  is  unmistakable.  Refining  capacity  east  of 
the  Mississippi,  including  southeastern  Canada,  is  now 
rated  in  excess  of  300,000  bbl.  a  day  and  is  steadily 
increasing.  Oil  production  in  the  same  territory  is  now 
less  than  125,000  bbl.  a  day  and  is  dwindling  at  an 
average  rate  of  5  per  cent  a  year.  Within  the  last  two 
years  the  Sinclair  Corporation  has  constructed  .two  pipe 
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priate  allowance  for  buying  habits  and  for  existing 
routes  of  transportation,  the  area  remaining  logically 
dependent  on  the  Rocky  Mountain  fields  for  its 
petroleum  supply  is  enormous.  Conservatively  drawn, 
its  outlines  embrace  Alberta,  Saskatchewan,  Manitoba, 
the  Dakotas,  western  Nebraska,  western  Kansas,  New 
Mexico,  northern  Arizona,  eastern  Nevada,  and  Idaho, 
together  with  the  intervening  states  of  Montana, 
Wyoming,  and  Colorado. 

Situated  as  they  are  in  the  heart  of  this  vast  domain, 
the  known  and  possible  oil  fields  of  the  Rocky  Mountain 
region  occupy  a  position  of  such  strategic  value  as  to 
afford  them  a  virtual  monopoly  of  its  present  and 
future  petroleum  markets,  provided  the  oil  contained 
in  those  fields  can  be  produced  and  refined  rapidly 
enough  to  meet  the  expanding  demand. 

In  the  face  of  the  development,  in  the  last  two  years, 
of  an  important  field  in  north-central  Texas,  the  sound- 


lines  from  Oklahoma  northeastward  to  Chicago,  the 
Ozark  Pipe  Line  Co.  has  completed  a  line  from  Oklahoma 
eastward  to  the  Mississippi  at  St.  Louis,  the  Empire 
Pipe  Line  Co.  has  connected  the  Oklahoma  plants  of 
the  Empire  Refineries,  Inc.,  with  the  prolific  oil  fields 
of  north-central  Texas,  and  the  Prairie  Oil  &  Gas  Co. 
has  not  only  enlarged  the  capacity  of  its  lines  from 
Oklahoma  eastward,  but  has  extended  them  southward 
into  north-central  Texas,  and  thereby  linked  the  oil 
fields  there  with  the  insatiable  refineries  of  the  Atlantic 
seaboard. 

Pipe-line  outlets  of  even  greater  magnitude,  for  the 
product  of  the  north  Texas  field,  have  been  provided 
by  the  Magnolia  Petroleum  Co.,  the  Texas  Co.,  the 
Humble  Pipe  Line  Co.,  and  others,  leading  south-east- 
ward to  the  large-capacity  refineries  on  the  Gulf  Coast, 
the  products  of  which  are  marketed  by  rail  and  water, 
mainly  east  of  the  Mississippi.     The  Atlantic  Refining 


1220 


Engineering    and    Mining    Journal 


Vol.  109,  No.  22 


Co.  is  constructing  a  first-class  refinery  at  Brunswick, 
Ga.,  to  meet  the  increasing  demands  of  petroleum  in 
the  Southeast. 

Stocks  of  petroleum  in  the  United  States  are  incon- 
sequential outside  the  Mid-Continent  field,  and  there 
they  comprise  a  reserve  that  is  equivalent  to  only  two 
months'  supply  at  the  current  rate  of  petroleum  con- 
sumption in  the  United  States.  In  the  light  of  these 
facts  it  would  seem  that  the  producer  or  refiner  of 
petroleum  in  the  Rocky  Mountain  region  need  entertain 
no  fears  of  serious  competition,  in  the  marketing  terri- 
tory that  is  logically  his,  with  the  products  of  any  field 
that  is  connected  directly  with  the  Eastern  markets.  In 
fact,  his  time  and  energy  might  better  be  spent  in 
.speculation  as  to  how  soon  the  insatiable  Eastern  market 
is  going  to  extend  a  steel  arterj-  into  his  domain  and 
bid  for  the  product  of  his  own  fields. 

Except  possibly  in  the  fuel-oil  trade  of  the  Far  South- 
west, the  marketer  of  the  products  of  Rocky  Mountain 
oil  need  anticipate  no  serious  competition  from  Cali- 
fornia oils.  The  annual  production  of  petroleum  in 
that  state  is  believed  to  have  approximately  reached  its 
maximum,  which  is  barely  more  than  enough  to  supply 
local  and  Pacific  coastwise  markets.  As  those  markets 
are  too  remote,  both  areally  and  physically,  to  fall  within 
the  logical  present  territory  of  the  Rocky  Mountain 
marketer,  his  interest  in  them  may  well  be  postponed 
until  California  fails  to  satisfy  them  or  until  a  surplus 
production  is  developed  in  the  Great  Basin. 

The  superior  quality  of  the  average  Rocky  Mountain 
petroleum  bespeaks  for  it  an  ability  to  furnish  a  maxi- 
mum quantity  of  the  products  in  greatest  demand — • 
gasoline  and  lubricants — with  a  minimum  of  refining 
eft'ort  and  consequent  cost.  Rocky  Mountain  oils  are 
of  two  types,  one  an  exceptionally  high-grade,  dark- 
green  oil  of  paraffin  base,  and  the  other  a  relatively  low- 
grade,  black  oil  of  asphaltic  base.  Oils  of  the  former 
class  constitute  fully  95  per  cent  of  the  present  produc- 
tion of  the  fields.  They  range  in  gravity  from  34  to  45 
deg.  Be.  and  yield  from  20  to  40  per  cent  of  commercial 
gasoline  by  ordinary  methods  of  distillation,  the  residue 
of  straight-run  refining  yielding  a  further  substantial 
percentage  of  "motor  spirit"  by  "cracking."  The  black 
oils  range  in  gravity  from  21  to  26  deg.  Be.,  and, 
though  yielding  relatively  small  percentages  of  the 
lighter  products  of  distillation,  have  thus  far  found 
little  use,  after  skimming,  except  as  fuel.  Research 
work  at  refineries  installed  in  the  last  two  years  in  or 
near  Wyoming  fields  that  produce  only  black  oils  may 
be  expected  to  develop  the  potentialities  of  these  oils  as 
eff'ectively  as  corresponding  work  has  already  developed 
the  potentialities  of  similar  and  even  lower-grade  oils 
produced  in  California. 

Table  I,  prepared  from  monthly  statistics  issued  by 
the  U.  S.  Bureau  of  Mines,  shows  the  average  recovery 
of  each  of  the  principal  refinery  products  of  Appala- 
chian, Oklahoma-Kansas,  and  Rocky  Mountain  petro- 
leum in  the  nine  months  ending  with  September,  1919. 

TABLE  I.  AVERAGE  RECOVERY  OF  REFINERY  PRODUCTS. 

Appalachian  Okla.-Kansas  Rocky  Mountain 

Oil.  Oil,  OU, 

Product                                          Percent  Per  Cent  Per  Cent. 

Gasoline 31.49  34.47  44  32 

Illuminating  oil 22.27  IS. II  M.Og 

Lubricating  oil 20.55  3.96  0.52 

Gaa  oil,  fuel  oil.  and  miscel- 
laneous oils 17.11  41.08  37.04 

Wax,  coke,  and  asphalt (a)     1.98  (a)   0  80  (a)        1.33 

Loss 6.60  4  58  5.71 

100.00  100  00  100.00 

(o)  Determined  by  difference. 


Conceding  a  much  larger  initial  cost  for  the  installa- 
tion of  an  oil  refinery  in  the  Rocky  Mountain  district 
than  elsewhere,  due  mainly  to  the  factor  of  transporta- 
tion, the  subset[uent  costs  involved  in  the  refining  of 
Rocky  Mountain  oils  would  not  appear  to  be  materially 
greater  than  those  involved  in  the  refining  of  Appala- 
chian oils.  The  difference  is  unquestionably  covered 
several  times  over  by  the  difference  in  cost  of  the  crude 
oil  at  the  wells.  Crude  oil  of  "Pennsylvania"  grade 
commanded  in  1919  an  average  price  of  $4.01  per  bbl. 
at  the  wells,  contrasted  with  $1.88  per  bbl.  for  the 
highest  grades  of  Rocky  Mountain  crude.  Current  quo- 
tations for  these  two  types  of  oil  of  comparable  intrinsic 
worth  accord  the  producer  of  the  highest  grade  Rockj' 
Mountain  oil  (Grass  Creek-Elk  Basin  grade)  $3.10 
per  bbl.,  compared  with  $6.10  for  "Pennsylvania"  grade. 
So  long  as  this  relation  continues  to  exist  further  argu- 
ment is  unnecessary  to  demonstrate  the  strength  of  the 
Rocky  Mountain  refiner's  position  with  respect  to 
competition  about  the  margins  of  his  logical  marketing 
territory. 

Westward  Course  of  Agriculture — Turning,  now,  to 
a  study  of  the  market  for  Rocky  Mountain  petroleum, 
the  factor  of  primary  importance  is,  of  course,  the 
ultimate  consumer.  In  answer  to  the  logical  question 
of  who  he  is,  it  may  be  said  that  he  is  predominantly 
the  rancher  and  homesteader  who,  in  step  with  the 
westward  course  of  the  empire,  has  invaded  the  high 
plains  and  the  intermountain  valleys  beyond  them. 

The  possibilities  of  a  predominantly  rural  market 
for  petroleum  products  are  not  readily  apparant  to  the 
Eastern  marketer,  who  has  always  been  forced  to  depend 
on  urban  requirements  for  the  greater  part  of  his  trade. 
In  the  West  and  Northwest,  however,  the  verj'  condi- 
tions that  have  retarded  industrial  development,  and, 
consequently,  urban  settlement,  have  proved  to  be  most 
effective  stimulants  to  petroleum  consumption  by  the 
rural  population. 

The  axiom  that  development  depends  on  transporta- 
tion was  never  afforded  a  clearer  illustration  than  in 
the  history  of  the  agricultural  conquest  of  the  western 
half  of  North  America.  In  its  earlier  epochs  the  limit 
of  effective  development  was  scarcely  more  than  a  day's 
drive  from  a  railroad  for  a  team  of  work-hoi-ses,  and 
land  too  dry  to  raise  alfalfa  or  other  forage  crops  with 
which  to  provide  subsistence  for  the  animals  then  essen- 
tial to  agricultural  operations  was  deemed  suitable  only 
for  range.  Today  the  motor  truck  and  the  utility  auto- 
mobile have  largely  eliminated  the  retarding  factor  of 
inter-railroad  distances,  and  the  tractor,  which  asks  no 
odds  of  forage  crops,  is  well  advanced  in  its  campaign 
of  converting  the  range  into  a  prolific  source  of  wheat, 
flax,  and  other  drought-resisting  crops.  As  the  progress 
indicated  has  been  made  possible  only  by  petroleum,  so 
its  continuation,  its  permanence,  and  the  rapidity  of 
its  expansion  are  likewise  dependent  primarily  on  the 
availability  of  petroleum  and  its  products. 

Dry-land  farming  has  become  a  success  in  the  West 
only  in  recent  years,  and,  despite  the  fact  that  perhaps 
one-half  the  acreage  in  that  region  adapted  to  drj--land 
farming  methods  has  been  entered,  its  possibilities  are 
by  no  means  realized.  On  the  entered  land,  develop- 
ment is  only  beginning,  and  on  the  land  now  vacant  its 
initiation  will  not  be  long  delayed.  The  irresistible  tide 
of  settlement  that  in  the  last  decade  has  filled  eastern 
Colorado  and  southern  Saskatchewan  with  prosperous 
homes,    and    has    dotted    the    landscape    of    eastern 
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Wyoming,  eastern  Montana,  and  eastern  Alberta  with 
homesteads  and  ranch  houses,  is  already  being  felt  in 
the  fertile  valleys  and  parks  of  the  mountain  region  to 
the  west,  though  its  maximum  force  has  not  even  yet 
been  attained  on  the  plains  east  of  the  mountain  front. 

Results  already  effected  by  the  conquering  forces 
of  modern  agriculture  and  petroleum-driven  farm 
machinery  ai'e  ample  to  assure  for  the  vacant  farm  lands 
still  remaining  in  the  Northwest  a  rapidity  and  per- 
manence of  occupation  that  will  cut  in  half  the  sixty- 
year  period  required  for  the  development  of  that  rela- 
tively narrow  belt  or  territory  between  the  Mississippi 
and,  say,  the  99th  Meridian. 

In  the  desert-land  states  west  of  the  Rockies,  the 
principal  existing  market  in  which  the  petroleum  pro- 
ducer and  refiner  is  interested  is  that  for  fuel  oil  by 
railroad  companies  and  by  mining  industries.  The 
demand  for  refined  products  is  predominantly  urban, 
and  the  rural  demand,  though  widely  distributed  areally, 
is  generally  so  concentrated  in  areas  reclaimed  by  irriga- 
tion as  to  be  considered  semi-urban  at  least.  Because 
this  region  includes  only  a  relatively  small  acreage  of 
land  suitable  for  dry  farming,  its  possibilities  of  future 
agricultural  development  are  pretty  definitely  restricted 
to  its  irrigable  areas.  As  this  restriction  leaves  the 
states  of  Utah,  Nevada,  Arizona,  and  southern  Cali- 
fornia with  about  15,000,000  acres  of  farm  land  subject 
to  eventual  intensive  cultivation,  the  future  market  for 
petroleum  products  among  the  rural  population  of  these 
states  is  by  no  means  small.  Settlement  is  proceeding 
steadily,  though  less  rapidly,  for  obvious  reasons,  than 
in  the  states  east  of  the  Rockies. 

With  increased  development,  more  liquid  fuel  will  be 
required  by  the  railroads,  and  if  it  is  not  supplied  from 
convenient  local  sources  it  will  undoubtedly  be  imported 
from  Mexico  until  its  cost  exceeds  that  at  which  the 
burning  of  coal  becomes  an  economy. 

Increase  of  Automotive  Vehicles  and  Machinery — No 
better  evidence  could  be  asked  for  the  increase  in  market 
possibilities  for  Western  petroleum  than  Table  II,  show- 
ing the  increase  in  the  West  of  automotive  vehicles  and 
the  increase  in  the  United  States  of  automotive  farm 
machinery. 

TABLE  II.    MOTOR-CAR  REGISTRATION 
Exclusive   of    Motorcycles 

(Statistics  of  the  Office  of  Public  Roads  and  Hural  Engineering,  except  those  for 

1919,  which  are  unofficial  estimates  published  in  "Lefax  Pocket 

Magazine,"  issue  of  January,  1920.) 

State  1913  1915  1917  1919 

NorthDakota   15,187  24,908  62,993  81,000 

SouthDakota 14,457         28,724         67,158        105,000 

Montana 5.916  14,540  42,749  60,000 

Wyoming     1.584  3,976  12,523  22,000 

Colorado.. 13,000  28,894  87,460        110,000 

Utah  4,000  9,177  24,076  35,000 

Idaho.' 3,113  7,071  24,731  43,000 

Totals 56,257        117,290        321,690        456,000 

TRACTOR  PRODUCTION  AND  SALES 

(Press   statement  prepared  by  Office   of    Farm  Management,  U.  S.  Department 
of  Agric\Uture.) 
Production  Sales 

Domestic  Export 

Year                             Number                   Year                               Trade  Trade 

1916                   29,670                  1916 27,819  No   data 

1917         62,742                  1917 49,504  14,854 

1918 132,697                 1918 96,470  36,351 

1919  (estimated)..        314,936 

Official  data  are  not  available  concerning  the  number 
of  tractors  in  use  in  the  Rocky  Mountain  States,  but 
the  "Tractor  and  Implement  Blue  Book,"  published  by 
the  "Farm  Machinery-Farm  Power  Magazine,"  of  St. 
Louis,  Mo.,  is  authority  for  the  estimate  in  Table  III. 


Statistics  are  not  available  concerning  the  number  of 
tractors  utilized  in  the  rich  agricultural  regions  of 
Alberta,  Saskatchewan,  and  Manitoba. 

TABLE  III.     FARM  TRACTORS  IN  SERVICE  DEC.  31,   1918 


State 
North  Dakota 

Number 
5  000 

State 

Colorado 

New  Mexico 

Utah 

Idaho 

Number 

3,000 

270 

300 

1,500 

17.670 

South  Dakota 

4  200 

Montana 

Wyoming 

Total 

2,500 
900 

Increase  in  Population — That  the  statements  made 
regarding  the  westward  trend  of  development  are 
founded  on  a  substantial  factual  basis  is  shovra  by 
Table  IV,  giving  the  increase  in  population  of  several 
M^estern  states  during  the  last  nine  years. 

TABLE  IV.    POPULATION. 

(Official  figures  of  the  U.  S.  Bureau  of  the  Census  for  1910.  and  official  estimates 
from  the  same  soiu'ce  for  the  year  ending  June  30,  191 9.) 


State 
North  Dakota 
South  Dakota. . 

Montana 

Wyoming 

Colorado 

New  Mexico. . . 

Utah 

Idaho 


Totals. 


1919 
817,554- 
753,897 
499,816 
195,791 
1,040,842 
450.381 
463,431 
478,356 

3,508.232    4,700,06» 


1910 

577,056 
583.888 
376,053 
145,965 
799,024 
327,301 
373,351 
325,594 


Impetus  of  "Lane  Plan" — In  this  consideration  of  the 
development  of  the  great  West,  there  should  be  kept  in 
mind  the  impetus  that  development  must  ultimately 
receive  from  the  adoption  by  the  Government  of  some 
such  constructive  and  comprehensive  plan  as  that  out- 
lined by  a  former  Secretary  of  the  Interior,  Franklin  K. 
Lane,  and  recommended  by  President  Wilson  for  enact- 
ment into  law.  The  "Lane  plan,"  which  was  drafted 
with  the  thought  of  providing  occupation  and  opportu- 
nity for  home-making  to  returning  soldiers  and  sailors 
of  the  United  States,  provides,  as  affecting  the  West,  for 
the  expeditious  reclamation  of  all  irrigable  lands  remain- 
ing in  the  public  domain,  and  for  the  immediate  clearing 
and  rendering  cultivable  of  millions  of  acres  of  logged 
and  cut-over  agricultural  lands  in  the  Far  Northwest. 
Enacted  into  workable  legislation  and  co-ordinated  with 
a  liberal,  helpful  administration  of  the  Farm  Loan  Law, 
this  practical  means  of  increasing  the  country's  food 
supply,  of  diminishing  the  evils  of  unemployment  and 
city  congestion,  and  of  developing  an  independent  and 
self-reliant  citizenry  might  easily  double  the  present 
population  of  our  Western  states  in  a  single  decade. 

Canadian  Gratuity  Law— Legislation  providing  for 
gratuities  of  agricultural  land  and  for  low-interest, 
long-time  loans  for  farm  development  to  ex-service  men 
from  "the  forces  of  Canada,  the  United  Kingdom,  and 
any  of  the  self-governing  British  Dominions"  is  already 
in  force  in  the  Dominion  of  Canada.  Its  result  will 
unquestionably  be  a  rapid  settlement  of  the  unoccupied 
farming  areas  in  Alberta  and  British  Columbia  that  can- 
not fail  to  increase  there  the  demand  for  automobile 
and  tractor  fuel,  available  only  from  the  Rocky  Mountain 
fields. 

Seasonal  Demands — In  passing,  the  fact  should  not 
be  overlooked  that  the  climatic  conditions  tending  to 
make  the  demand  for  petroleum  products,  particularly 
in  the  Northwest,  a  seasonal  one,  operate,  also,  to  make 
the  off-season  demand  coincident  with  the  off  season 
for  oil-field  operations  in  the  Rocky  Mountain  country, 
and  during  the  open  season  tend  to  make  the  individual 
consumer  a  self-delivering  quantity  buyer  quite 
unrelated  to  the  filling-station  patron. 
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A  factor  of  appreciable  though  immeasurable  signifi- 
cance in  the  seasonal  demand  for  petroleum  products  in 
the  Rocky  Mountain  region  is  the  summer-tourist  trade 
resulting  from  the  presence  in  that  region  of  several 
national  parks  and  innumerable  mountain  resorts.  These 
attract  an  annually  increasing  number  of  visitors,  and 
in  recent  years  have  become  the  Mecca  of  automobile 
parties  from  all  quarters  of  the  United  States. 

Specific  Markets  for  Petroleum  Fields 

Possible  Fields  East  of  the  Rockies — From  the 
general  discussion  preceding,  the  conclusion  is  apparent 
that  the  immediate  market  for  the  products  of  Rocky 
Mountain  petroleum  lies  east  of  the  Front  Range  and 
embraces  the  High  Plains  from  southern  Canada  as 
far  south  at  least  as  the  Arkansas  River.  As  the  trend 
of  settlement  and  development  in  this  region  is  from 
the  east  toward  the  west  and  northwest,  it  is  obvious 
that  any  sources  of  oil  production  discovered  east  or 
northeast  of  existing  fields  (for  example,  on  the  flanks 
of  the  Black  Hills  or  in  eastern  Montana)  possess  dis- 
tinct advantages  of  access  to  established  consuming 
markets  over  their  competing  sources  of  production  to 
the  west.  Similarly,  an  important  oil  field  in  northern 
Montana  or  southern  Alberta  would  derive  from  its 
position  alone  an  immediate  and  decided  advantage  over 
any  central  Wyoming  or  Black  Hills  field  as  far  as  the 
markets  of  the  Canadian  wheat  belt  are  concerned,  and 
were  its  resources  large  enough  it  might  extend  its 
marketing  territory  across  the  Rockies  into  the  rich 
agricultural  regions  of  eastern  Oregon  and  Washington. 

Colorado — As  the  failing  sources  of  petroleum  supply 
in  Colorado  have  for  some  time  necessitated  the  daily 
importation  of  oil  from  eastern  Kansas  or  north-central 
Wyoming  to  satisfy  the  requirements  of  the  principal 
oil  refinery  in  that  state,  it  follows  that  any  new  oil 
field  of  consequence  in  northern  Colorado  or  south- 
eastern Wyoming  is  assured  an  immediate  market  for 
its  product. 

New  Mexico — The  fact  that  Colorado  is  at  present 
far  from  self-sufficient  in  the  matter  of  crude-oil  supply 
adds  emphasis  to  the  marketing  prospects  inhering  to 
a  possible  oil  field  in  northeastern  New  Mexico.  An  oil 
refinery  at  Las  Vegas  or  Santa  Rosa,  operating  on  crude 
oil  from  adjacent  fields,  would  find  itself  in  immediate 
possession  of  expanding  markets  for  its  lighter-gravity 
products  in  the  rapidly  developing  areas  of  mixed  irriga- 
ted and  dry-farming  lands  in  southern  Colorado,  western 
Kansas,  the  panhandles  of  Oklahoma  and  Texas,  and 
eastern  New  Mexico,  to  say  nothing  of  the  urban 
recjuirements  in  New  Mexico  and  Arizona.  For  its  low- 
gravity  products  it  would  be  tributary  to  railroads  with 
oil-burning  equipment  that  are  importing  a  part  of  their 
fuel  supply  from  Mexico  and  hauling  the  remainder 
from  Oklahoma,  southeastern  Texas,  or  California,  and 
would  doubtless  welcome  an  oasis  of  fuel  oil  midway 
between  Kansas  City  and  Los  Angeles. 

Arizona — An  oil  field  in  northern  Arizona  would 
logically  become  heir  to  the  greater  part  if  not  all  of 
the  local  market  for  petroleum  products  now  supplied 
from  southern  California  and  from  east-central  and 
southeastern  Texas.  It  might  even  extend  its  sphere  of 
market  control  into  western  New  Mexico  and  south- 
eastern California.  Its  immediate  markets  for  the 
lighter  products  would  be  relatively  small,  rather  widely 
distributed,  and  none  too  easy  of  access,  because  of  the 
scarcity  of  north-south  railroad  routes.    The  dependence 


of  the  railroads  and  mining  industries  of  the  South- 
west on  oil  fuel  provides  a  fair  demand  for  the  heavier 
products  which  will  doubtless  expand  with  the  gradual 
development  of  that  region.  Here,  as  in  other  sections 
of  the  basin-range  country,  material  development  is 
necessarily  .slow,  because  it  is  dependent  not  on  trans- 
portation but  on  the  consummation  of  vast  reclamation 
projects  requiring  years  of  eflFort  and  large  expenditures 
of  money. 

Utah — Thus  far,  Utah  has  been  wholly  dependent 
on  Wyoming  and  California  for  its  steadily  increasing 
requirements  of  petroleum  and  petroleum  products.  The 
one  refinery  in  Utah,  at  Salt  Lake  City,  receives  its 
supply  of  crude  oil  by  tank  cars  mainly  from  the  fields 
of  central  Wyoming,  its  requirements  having  outgrown 
some  time  ago  the  capacity  of  the  small  field  at  Spring 
Valley  in  southwestern  Wyoming.  An  important  oil 
field  in  this  state  would  encounter  no  serious  difliiculty 
in  overcoming  the  competition  of  Wyoming  and  Cali- 
fornia oil  in  the  local  m.arkets  and  in  extending  its 
sphere  of  market  domination  over  Nevada,  southern 
Idaho,  and  eastern  Oregon,  through  which  state  the 
principal  transcontinental  routes  of  railway  transport 
radiate  from  Salt  Lake  City.  To  be  sure,  the  existing 
markets  in  this  vest  area  are  widely  scattered  and 
relatively  small  individually.  They  are,  however,  grow- 
ing markets,  still  capable  of  marked  though  relatively 
slow  expansion,  following  the  extension  of  such  exist- 
ing reclamation  projects  as  the  Truckee-Carson,  in 
Nevada;  the  Boise  and  Minidoka,  in  Idaho;  the  Straw- 
bern'  Valley,  in  Utah,  and  the  Grand  Valley  and  Uncom- 
pahgre  Valley,  in  western  Colorado,  and  the  beginning 
of  work  on  others  equally  extensive.  In  the  desert  wastes 
of  the  western-interior  basin,  and  in  the  forests  of  the 
Far  Northwest,  the  use  of  oil  fuel  by  the  railroads  con- 
stitutes a  type  of  petroleum  demand  that  an  important 
oil  field  in  Utah  would  tend  to  foster  and  to  monopolize. 
Its  only  serious  future  competitor  would  be  hydro- 
electric power,  the  possibilities  of  which  are  receiving 
earnest  attention  with  the  diminishing  supply  of  fuel 
oil  available  for  intra-state  shipment  from  California. 

Midwest  Refining  as  an  Example 

Because  the  ba.sos  for  a  steadfast  confidence  in  the 
future  of  the  north-central  part  of  North  America  as  a 
center  of  inevitably  increasing  consumption  of  petro- 
leum have  been  indicated  again  and  again  in  the  pre- 
ceding discussion,  little  remains  to  be  added  by  way  of 
supplement.  An  illustration  of  the  results  attained  by 
one  investment,  and  of  confidence  in  the  future  of  the 
oil  business  of  the  West,  may,  however,  be  permitted. 

The  Midwest  Refining  Co.,  previously  mentioned,  in 
the  calendar  year  preceding  its  fourth  birthday  reported 
net  earnings  of  more  than  $16,500,000  on  an  issued 
capital  of  about  $25,fi00,000.  The  company  began  its 
corporate  existence  in  February,  1914,  with  an  initial 
capitalization  of  $20,000,000,  since  increased  to  $50,000,- 
000  authorized.  In  exchange  for  $14,000,000  worth  of 
its  shares  (par  value  $50  each1  it  acquired  valuable  con- 
tracts for  crude-oil  production  in  the  Salt  Creek  oil 
field,  Natrona  County,  Wyo. ;  two  embryonic  oil  refineries 
with  a  combined  daily  capacity  of  about  10,000  bbl.  of 
crude  oil  per  day,  at  Casper,  Wyo.;  long-time  leases  on 
two  pipe  lines  from  Casper  to  the  Salt  Creek  field,  and 
the  good-will  of  the  Midwest  Oil  Co.,  whose  refining  and 
marketing  business  was  thus  acquired.  That  confidence 
in  the  future  must  have  played   no  small  part   in  the 
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capitalization  of  the  refining  company  is  indicated  not 
only  by  the  price  paid  for  the  properties  acquired  but 
also  by  the  annual  statements  of  the  Midwest  Oil  Co. 
for  1912  and  1913,  which  disclose  net  earnings  of  only 
$528,106  and  $1,200,906  respectively,  in  those  two  years. 
That  the  confidence  involved  was  justified,  doubtless 
beyond  the  wildest  hope  of  the  company's  most  opti- 
mistic proponent,  is  indicated  in  the  subsequent  annual 
statements  of  the  refining  company,  which  record  net 
earnings  of  $1,184,349  in  the  last  ten  months  of  1914, 
of  $1,835,386  in  1915,  of  $10,938,267  in  1916,  and  of 
$16,536,847  in  1917.  No  statements  of  earnings  in  the 
years  since  1917  have  been  made  public. 

Increase  in  Midwest  Company  Refining  Capacity 

Satisfactory  as  it  is,  this  record  of  achievement  ap- 
parently fails  to  encompass  the  vision  of  the  future 
possessed  by  the  management  of  this  company,  if  the 
regularity  with  which  a  large  proportion  of  the  current 
income  is  reinvested  in  the  business  may  be  accepted  as 
an  index.  Enlargements  of  the  Casper  plant  since  1914, 
together  with  the  purchase  in  1916  and  subsequent  en- 
largement of  the  refinery  of  the  Greybull  Refining  Co. 
at  Greybull,  Wyo.,  and  with  the  ownership  through 
stock  control  of  the  refinery  of  the  Utah  Oil  &  Refining 
Co.,  at  Salt  Lake  City,  Utah,  have  given  the  Midwest 
Refining  Co.  a  refinery  capacity  now  rated  at  51,000  bbl. 
of  crude  oil  per  day.  This  capacity  will  be  increased  to 
56,000  bbl.  per  day  with  the  completion  of  a  plant  now 
under  construction  at  Laramie,  Wyo.,  designed  to  handle 
the  product  of  the  Rock  Creek  field. 

Pipe-line  facilities  have  likewise  been  increased,  and 
the  company  has  recently  embarked  successfully  on  the 
manufacture  of  gasoline  from  natural  gas.  Hand  in 
hand  with  this  construction  has  gone  a  steady  acquisi- 
tion of  oil  production  by  di'illing,  by  direct  purchase, 
and  by  the  purchase  of  controlling  interests  in  success- 
ful producing  companies  that  has  indicated  anything 
but  a  waning  confidence  in  the  future  of  the  oil  business 
in  the  West,  and  that  has  placed  the  Midwest  Refining 
Co.  in  a  position  of  unquestioned  dominance  of  petro- 
leum affairs  in  the  Rocky  Mountain  region. 

Conclusion 

Other  factors  than  those  discussed  have  unquestion- 
ably contributed  to  the  phenomenal  success  of  this  com- 
pany. These,  however,  are  largely  fortuitous  and  are 
too  well  understood  throughout  the  oil  industry  to  re- 
quire discussion.  The  fact  remains  that  the  economic 
principles  on  which  the  success  of  the  Midwest  Refining 
Co.  is  based  are  as  sound  and  as  active  in  the  Rocky 
Mountain  region  today  as  they  were  five  years  ago. 
Their  force  can,  of  course,  be  modified,  though  not  sus- 
pended, by  the  future  activities  of  the  company. 

An  expanding  market  for  a  staple  commodity,  how- 
ever, always  affords  opportunity  for  the  entrance  of  new 
enterprise.  With  the  oil  resources  of  the  Rocky  Moun- 
tain region  as  large  and  as  widely  distributed  as  they 
are  believed  to  be,  and  with  the  outlook  for  petroleum 
■demand  in  the  territory  logically  dependent  on  them  as 
bright  as  it  unquestionably  is,  ultimate  support  by  the 
region  of  at  least  two  or  three  more  petroleum  under- 
takings as  comprehensive  as  the  Midwest  Refining  Co. 
seems  reasonably  assured.  The  development  of  health- 
ful competition  for  the  petroleum  markets  of  the  great 
West  would  undoubtedly  exert  a  stimulating  effect  on 
the  materia!  progress  of  the  entire  region. 


Sunset-Midway  Oil  Field,  California* 

Review  of  Survey's  Recent  Publication  by  J.   D.   Sears 

The  Sunset-Midway  oil  field  lies  at  the  south  end  of 
San  Joaquin  Valley,  in  Kern  County,  Cal.  Deposits  of 
asphalt  and  seeps  of  oil  in  this  region  were  knovm  to 
the  earliest  settlers,  but  real  development  did  not  begin 
until  1900.  Up  to  the  end  of  June,  1917,  more  than 
2,200  wells  had  been  drilled  in  the  field,  and  on  that 
date  1,840  were  producing.  Up  to  1918  the  field  had 
produced  more  than  2,827,900,000  bbl.  of  oil.  The 
largest  well  flowed  for  eighteen  months,  and  is  said  to 
have  produced  more  than  8,000,000  bbl.  of  oil,  with  a 
maximum  daily  production  in  that  period  of  approxi- 
mately 65,000  bbl. 

Granitoid  and  metamorphic  rocks  form  the  founda- 
tion upon  which  rest  Tertiary  and  possibly  some  Cre- 
taceous sediments.  Structure  is  complex;  in  the  moun- 
tain regions  the  rocks  are  much  folded  and  faulted,  but 
in  the  outermost  foot  hills  along  the  border  of  San 
Joaquin  Valley  the  folds  are  broad  and  open  and  extend 
from  the  main  range  into  the  valley.  It  is  about  these 
obliquely  trending  folds  that  the  petroleum  has  accumu- 
lated. The  petroleum  is  thought  to  have  originated  in 
a  Miocene  diatomaceous  shale,  and  has  for  the  most 
part  migrated  and  accumulated  in  the  late  Tertiary 
sandy  beds  that  unconformably  overlie  the  shale. 

Barren  beds  are  found  interspersed  among  the  oil- 
bearing  sands.  Near  the  outcrop  the  oil  becomes  viscous 
or  tarry,  and  seals  the  beds  more  or  less  completely. 
In  parts  of  the  field  where  the  oil  is  buried  more  than 
2,000  ft.,  a  zone  of  tar-filled  sand  lies  less  than  1,000 
ft.  below  the  surface.  This  zone  is  believed  to  mark 
the  place  where  the  upward-moving  hydrocarbons  have 
met  and  been  oxidized  by  surface  waters.  The  paper 
includes  descriptions  of  the  individual  areas,  with  sug- 
gestions for  future  work. 


Gas  in  Fremont  County,  Wyo.^  ' 

The  Big  Sand  Draw  anticline,  eighteen  miles  south- 
east of  Riverton,  Fremont  County,  Wyo.,  is  so  largely 
concealed  by  overlying  rocks  that  it  was  impossible  to 
say  whether  it  was  a  pitching  fold  or  one  of  the  most 
promising  anticlines  of  the  region.  The  rocks  involved 
are  the  Tertiary,  White  River,  and  Wind  River  forma- 
tions, which  unconformably  overlie  the  Cretaceous, 
Mesaverde,  Steele,  Niobrara,  Carlile,  and  Frontier  for- 
mations. At  the  north  end  of  the  anticline  the  Mesa- 
verde formation  and  Steele  shale  are  exposed,  showing 
on  the  west  limb  a  dip  of  42  deg.  and  on  the  east  limb 
a  dip  of  25  deg.  Farther  south  there  are  occasional 
exposures  of  the  Steele  shale  showing  dips  to  the  east. 
The  overlying  Wind  River  formation  is  apparently  also 
folded  into  an  anticline,  but  the  folding  exhibits  exceed- 
ingly low  dips. 

In  1918  two  wells  were  put  down,  striking  gas  rated 
at  7,000  and  10,000  cu.ft.  per  day.  The  gas  is  contained 
in  one  of  the  Frontier  sands,  locally  called  the  Wall 
Creek  sand.  The  field  will  be  tested  further  to  deter- 
mine whether  or  not  oil  may  be  found  either  in  the  wells 
already  drilled  or  in  wells  lower  down  on  the  flanks  of 
the  anticline. 


'"The  Sunset-Midway  Oil  Field.  California.  Part  I.  Geology 
and  Oil  Resources."  R.  W.  Pack,  U.  S.  Geological  Survey  Pro- 
fessional Paper  No.  116.     Pp.  179,  with  45  plates  and  15  figures; 

f'Gas  in  the  Big  Sand  Draw  Anticline,  Fremont  County  Wy- 
oming." By  A.  J.  Collier.  U.  S.  Geological  Survey  Bulletin  No 
711-E.      Pp.   75-83,  with  1  plate  and  2  text  figures." 
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News  From  the  Oil  Fields 


Foreign  Oil   Fields  Closed 
To  Americans 

State    Department    Report    Shows    Re- 
strictions Within  Rights  of  Inter- 
national Law,  Although  Un- 
desirable 

An  interesting  compilation  with  re- 
gard to  restrictions  imposed  by  foreign 
countries  in  connection  with  the  acquisi- 
tion of  oil  lands  and  prospecting  for 
petroleum  is  contained  in  a  Presidential 
message  which  has  been  sent  to  the 
Senate.  The  message  was  in  reply  to  a 
Senate  resolution  asking  for  informa- 
tion on  the  subjects  mentioned.  The  in- 
formation was  compiled  by  the  State 
Department.  The  following  compre- 
hensive summary  of  the  report  ap- 
peared in  the  New  York  Times: 

The  report  shows  that  Great  Britain 
is  maintaining  rigid  restrictions,  except 
as  to  the  occupied  regions  of  the  Otto- 
man Empire,  including  Armenia,  for 
which  the  Allies  wish  the  United  States 
to  accept  a  mandate. 

Regarding  the  British  control,  the 
report  says: 

"This  form  would  seem  to  be  justi- 
fied in  the  viewpoint  of  international 
law,  however  impolitic  it  might  be  as 
regards  reciprocity  and  international 
comity." 

Great  Britain  has  an  oil  policy  de- 
signed "to  bring  about  the  exclusion  of 
aliens  from  the  control  of  petroleum 
supplies  of  the  Empire,  and  to  endeavor 
to  secure  some  control  over  oil  in  for- 
eign countries  along  the  following 
lines: 

"1.  By  barring  foreigners  and  foreign 
nationals  from  owning  or  operating 
oil  properties  in  British  territory. 

"2.  By  direct  participation  of  the 
government  in  ownership  and  control 
of  oil  companies. 

"3.  By  preventing  British  oil  com- 
panies from  selling  their  properties  to 
foreign  interests. 

"4.  By  prohibiting  the  transfer  of 
shares  in  British  oil  companies  to  other 
than  British  subjects." 

In  Australia  no  mining  business  or 
interest  in  one  can  be  held  by  an  alien 
without  the  consent  of  the  attorney 
general.  In  British  East  Africa  all 
aliens  are  excluded  from  the  develop- 
ment of  petroleum  by  the  laws  of  the 
protectorate.  The  laws  on  this  point 
are  very  definite.  In  the  Uganda  pro- 
tectorate petroleum  prospecting  may 
be  done  only  under  special  license  or  in 
defined  areas,  and  the  governor,  in  issu- 
ing licenses,  may  impose  whatever  con- 
ditions he  pleases.  In  German  East 
Africa,  now  held  by  Britain,  all  pros- 
pecting for  mineral  oils  is  at  present 
forbidden.  In  British  West  Africa  the 
government  has  restricted  mineral  oil 
possessions  to  British  subjects.  Hold- 
ings in  the  protectorate  may  not  be 
transferred  out  of  British  possession. 

In  Canada  by  order  of  the  council  of 
Jan.  29,  1920,  any  company  acquiring 
a  lease  for  oil  development  must  be 
registered  or  licensed,  in  the  Dominion 
and  have  its  principal  place  of  business 
there.     Under   leases   on   crown   lands 


companies  acquiring  oil  and  gas  rights 
must  be  British,  and  if  a  company 
ceases  to  be  British  its  lease  is  sub- 
ject to  cancellation. 

In  British  Guiana,  the  only  restric- 
tions on  mining  concessions  against 
aliens  are  in  connection  with  petroleum. 
Only  British  subjects  may  acquire  oil 
lands.  In  British  Honduras,  "all  mines 
of  mineral  oil  are  reserved  to  the 
colony."  In  India,  American  com- 
panies are  expressly  excluded  from 
Burma,  and  a  ninety-nine-year  lease  is 
held  by  the  Burma  Oil  Co.,  protecting 
it  from  all  foreign  competition.  In 
India,  the  regulations  apparently  pre- 
vent foreigners  holding  concessions. 

In  Trinidad,  which  has  great  oil  re- 
sources, no  persons  may  acquire  oil 
land  without  consent  in  writing  of  the 
Governor,  who  is  under  the  control  of 
the  Secretary  of  State  for  the  Colonies. 
The  Secretary  of  State  for  the  Colonies 
has  been  following  a  policy  which  would 
reciuire  that  acquisition  of  oil  rights  by 
a  British  company  must  provide  that 
not  over  25  per  cent  of  its  capital  be 
held  by  aliens  and  that  a  majority  of 
its  directors  shall  be  British,  with  other 
provisions  to  insure  absolute  British 
control. 

"It  is  probable  that  the  present  and 
future  policy  of  the  colony  will  be  dic- 
tated with  regard  to  the  needs  of  the 
Admiralty  to  reserve  petroleum  for  the 
navy,"  says  the  report,  quoting  English 
authority.  "Trinidad  has  a  strategic 
importance  to  the  British  navy,  and  it 
is  unlikely  foreign  capitalists  will  be 
given  an  opportunity  to  secure  posses- 
sions." 

All  the  companies  drilling  for  oil  in 
the  Sumatra  East  Coast  region,  a  colony 
of  Holland,  are  stated  to  be  controlled 
by  a  holding  company  of  The  Hague. 
In  the  Dutch  East  Indies,  prospecting 
licenses  and  holdings  are  granted  only 
to  Dutch  subjects.  Much  of  the  archi- 
pelago is  closed  to  private  operations 
for  state  exploitation,  and  American 
companies  for  many  years  have  been 
unsuccessful  in  getting  leases.  The 
Royal  Dutch  Shell  Co.  has  a  complete 
economic  monopoly  of  production.  A 
bill  is  pending  before  the  Netherlands 
States  General  by  which  this  company 
would  secure  the  working  of  all  oil 
lands  in  the  Dutch  East  Indies,  includ- 
ing Sumatra. 

In  Japan,  oil  fields  sufficient  for  the 
use  of  the  Japanese  navy  are  held  by 
the  Japanese  Navy  Department.  None 
other  than  Japanese  subjects  are  en- 
titled to  acquire  mining  rights. 

In  Bolivia,  oil  lands  belong  to  the 
state,  except  those  already  taken  legally 
by  private  owners.  Any  pei'son  may 
freely  prospect  the  public  lands  without 
license,  and  it  is  believed  there  are  no 
restrictions  against  aliens. 

In  Colombia,  aliens  have  the  same 
rights  as  natives  to  locate  and  own 
mines  where  such  rights  are  secured 
by  treaty  or  where  the  aliens'  national 
laws  give  reciprocal  rights  to  Colom- 
bians. 

In  Costa  Rica,  there  is  said  to  be  no 
distinction  between  natives  and  for- 
eigners. 

In  the  Dominican  Republic,  the  pro- 


posed new  mining  law  provides  that 
petroleum  or  natural  gas  will  be  the 
property  of  the  nation. 

In  Ecuador,  petroleum  mines  are  re- 
served to  the  state.  There  are  said  to 
be  no  restrictions  discriminating  against 
aliens. 

In  Guatemala,  all  petroleum  is  re- 
served to  the  nation,  and  leases  for  ex- 
ploitation may  be  made  only  to  native 
or  naturalized  citizens. 

In  Mexico,  the  new  constitution  pro- 
vides that  the  nation  directly  retains 
ownership  of  minerals,  petroleum,  and 
gas.  Only  Mexicans  by  birth  or  natural- 
ization may  acquire  lands,  mines,  and 
oil.  Similar  rights  may  be  granted  to 
foreigners  if  they  agree  to  be  consid- 
ered Mexicans  in  respect  of  such  prop- 
erty, and  not  to  invoke  the  protection 
of  their  governments  in  respect  to  the 
same  under  penalty  of  forfeitures. 
Within  100  kilometers  from  the  fron- 
tier and  50  kilometers  from  the  sea- 
coast,  no  foreigners  may  acquire  any 
ownership  of  land  or  water. 

The  Attorney  General  of  Mexico  has 
interpreted  the  provision  of  the  new 
constitution  thus:  "Leased  property  of 
all  kinds  is  covered  by  the  constitu- 
tional provision,  and  only  Mexican  in- 
dividuals and  associations  may  acquire 
it.  Aliens  may  acquire  it,  either  di- 
rectly from  the  nation  or  from  other 
individuals,  by  complying  with  the  con- 
ditions; that  is,  agreeing  not  to  appeal 
to  their  own  counti-y  for  protection. 
Alien  corporations  shall  in  no  event 
acquire  such  property." 

In  Palestine,  rich  petroleum  fields  are 
believed  to  exist,  and  British  policy 
"seems  to  be  to  restrict  petroleum  ac- 
tivities by  leaving  in  force  the  regula- 
tions that  had  been  made  prior  to  the 
British   occupation." 

In  Persia,  Americans  are  barred,  be- 
cause the  Anglo-Persian  Oil  Co.  has 
e.xclusive  rights  for  sixty  years  from 
1901.  Its  concession  has  been  greatly 
strengthened  by  the  Anglo-Persian 
agreement  of  1918,  which  places  the 
Persian  national,  civil,  financial,  and 
military  administrations  under  British 
supervision. 


I 


High  Costs  Cause  Abandonment 
Of  Large  Oil  Project 

The  Sinclair  Consolidated  Oil  Co.  an- 
nounced on  May  14  that,  owing  to  un- 
settled labor  conditions  and  high  prices 
of  building  material,  the  plan  for  the 
oil  station  at  Tremley  Point,  N.  J.,  the 
cost  of  which  was  estimated  at  $10,000,- 
000,  has  been  temporarily  abandoned. 
Two  oil  tanks,  each  with  a  capacity  of 
65,000  bbl.,  now  building,  will  be  com- 
pleted. The  oil  station  was  planned  to 
be  one  of  three  for  the  Sinclair  com- 
pany in  the  East,  the  others  being  at 
Boston   and   BuflFalo. 


The  Inland  Oil  &  Gas  Co.  has  struck 
oil  near  Thamesville,  Ont.,  at  a  depth 
of  230  ft.,  in  the  Onondaga  or  Conifer- 
ous formation.  The  output  is  stated  to 
be  70  bbl.  per  day. 
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To  Develop  Foreign  Oil  Resources 

Bill    Is    Introduced   by    Senator   Phelan 

Authorizing      Incorporation      of 

U.    S.   Oil    Corporations. 

From  Our  Washington  Correspondent 
Organization  of  a  Government  cor- 
poration for  the  purpose  of  develop- 
ing petroleum  resources  in  foreign 
countries  is  proposed  in  a  bill  which 
was  introduced  on  May  17  by  Senator 
Phelan.  The  bill  provides  that  the  cor- 
poration is  to  be  known  as  the  United 
States  Oil  Corporation.  It  is  to  be  con- 
trolled by  a  board  of  nine  directors, 
to  be  appointed  by  the  President  of  the 
United  States.  Due  regard  for  fit- 
ness and  efficiency  must  be  given  in  the 
selection  of  the  directors,  the  bill  pro- 
vides. There  also  is  to  be  fair  repre- 
sentation of  the  geographical  divisions 
of  the  United  States. 

The  Government  is  to  have  a  prefer- 
ential right  to  take  all  of  the  corpora- 
tion's supply  of  oil  upon  payment  of 
the  market  price.  Subsidiary  corpora- 
tions may  be  formed.  The  majority  of 
the  stock  must  be  owned  by  citizens  of 
the  United  States,  but  aliens  may  be 
minority  stock  holders.  The  bill  speci- 
fies that  the  corporation  is  not  to  enter 
into  combinations  or  agreements  in 
restraint  of  trade  and  must  not  make 
contracts  which  are  discriminatory 
against  the  United  States  or  any  cit- 
izens thereof,  in  the  procurement  of 
petroleum  for  the  use  of  the  United 
States.  The  Government  may  demand 
reports  as  to  the  activities  of  the  cor- 
poration. The  bill  has  been  referred 
to  the  Committee  on  Public  Lands. 


Oil-Shale  Promoters  Indicted 


Texas  Oil  Fields 


Swindlers   in   Defrauding   Scheme    Fall     Interstate  Oil  Producers  Protest  Gross 
Into  Toils — Locations  Made  Under  Earnings  Tax — Increase  in  Drill- 

Placer  Mining  Laws  ing  in  Gulf  Coast  Region 


Activities   and   New   Incorpora- 
tions in  California  Fields 

From    Our   Special    Correspondent 

The  American  Oilfields  Co.  is  the 
latest  Doheny  organization.  The  direc- 
tors of  the  new  company  include  men 
who  are  foremost  as  oil  developers  in 
California,  E.  L.  Doheny,  C.  A.  Can- 
field,  J.  C.  Anderson,  T.  A.  O'Donnell, 
and  others  of  equal  importance.  The 
articles  of  incorporation  were  filed  with 
the  Kern  County  clerk,  showing  a 
capitalization  of  $25,000,000,  with  stock 
divided  into  250,000  shares,  all  of  com- 
mon stock. 

Reclamation  of  the  old  Boust  property 
has  been  begun  by  the  Taft  City  An- 
nex Oil  Co.  The  property  lies  on  the 
edge  of  the  Taft  City  limits,  and  is 
about  to  bring  in  its  first  well  at  a 
depth  of  2,000  ft.  The  well  was  once 
a  producer,  but  has  been  idle  for  several 
years  because  of  litigation. 

The  North  American  Oil  Consolidated 
has  been  granted  title  to  640  acres  com- 
prising all  of  Sec.  2,  32-23,  near  Mari- 
copa, by  the  U.  S.  Circuit  Court  of 
Appeals.  The  land  is  located  within 
Naval  Reserve  No.  2,  and  the  Govern- 
ment is  expected  to  appeal  to  the  Su- 
preme Court  of  the  United  States  be- 
fore yielding. 

Oil-field  operations  for  1920  reported 
to  the  California  State  Mining  Bureau 
up  to  May  8  show  that  313  new  wells 
have  been  started. 


Secretary  Payne  announces  that  Dr. 
A.  R.  Bailey  and  W.  B.  Slife,  of  Den- 
ver, Col.,  and  W.  H.  Wood,  of  Kansas 
City,  Miss,  (principals),  and  E.  F. 
Rogers,  N.  C.  Barnes,  E.  E.  Ellis,  C.  B. 
Spake,  C.  R.  Kiefer,  D.  C.  Roberts,  and 
Charles  Dove  (their  agents)  have  been 
indicted  by  the  Grand  Jury  at  Kansas 
City  for  conspiracy  to  defraud  the 
United  States  and  for  using  the  mails 
and  the  good  name  of  the  United  States 
in  the  promotion  of  a  fake  oil-shale 
promotion  scheme,  from  which  it  is 
reported  that  the  principals  netted 
more  than  $200,000  last  year. 

About  35,000  acres  of  public  oil- 
shale  lands  in  northwestern  Colorado 
v.ere  located  under  the  placer  mining 
laws  by  Bailey  and  Slife.  The  locations 
are  reported  to  have  been  made  fraudu- 
lently by  the  use  of  dummies.  The 
mining  laws  were  not  complied  with. 
The  lands  so  located  were  divided  and 
sold  in  twenty-acre  tracts  at  $100  each, 
on  the  representation  that  the  scheme 
was  endorsed  by  the  Government.  In 
some  instances  the  selling  agents  went 
so  far  as  to  represent  themselves  to 
be  duly  authorized  agents  of  the  Gov- 
ernment. After  going  through  the 
motions  of  locating  the  lands,  and  with- 
out making  any  effort  to  acquire  Gov- 
ernment patents,  the  promoters  gave 
to  each  victim  who  had  paid  his  $100 
a  worthless  quit-claim  deed  from  one 
of  the  several  companies. 

The  companies  organized  are:  West- 
ern Validating  Co.,  Western  Oil  &  Shale 
Land  Validating  Co.,  Oil-Shale  Develop- 
ment Corporation,  Colorado  Debenture 
Co.,  and  the  Continental  Oil  Shale  Min- 
ing and  Refining  Co. 


March  Crude  Petroleum  Statistics 

Statistics  on  the  production  of  petro- 
leum in  the  United  States  in  March, 
1020,  based  on  reports  filed  with  the 
U.  S.  Geological  Survey,  show  that  36,- 
491,000  bbl.,  or  a  daily  average  of 
1,177,129  bbl.,  was  produced  during 
that  month.  Stocks  of  domestic  crude 
petroleum  held  by  pipe-line  and  other 
marketing  companies  total  125,291,000 
bbl.,  and  domestic  crude  petroleum  de- 
livered to  consumers  by  pipe-line  and 
other  marketing  companies  37,539,000 
bbl.  Imports  and  exports  of  mineral 
crude  oil,  as  compiled  from  the  records 
of  the  Bureau  of  Foreign  and  Domestic 
Commerce,  were  6,503,114  bbl.  and 
861,486  bbl.  respectively.  Estimated 
consumption  of  domestic  and  imported 
petroleum,  including  exports,  totaled 
44,042,000    bbl. 

Secretary  Payne  of  the  Interior  De- 
partment on  May  18  issued  to  the 
Crowley  County  Oil  Development  Co.  a 
permit  under  the  act  of  Feb.  25,  1920, 
to  prospect  for  oil  and  gas  on  1,280 
acres  in  the  Pueblo,  Col.,  land  district. 
This  is  the  first  permit  to  be  issued 
under  the  new  leasing  law. 


Fro/n    Our   Special    Correspondent 

Total  oil  production  tax  paid  to  the 
State  of  Texas  for  the  quarter  ended 
March  31,  1920,  was  $775,000,  and  150 
producing  companies  are  still  deliquent. 
The  tax  levied  is  li  per  cent  of  the 
gross  earnings.  The  total  value  of  the 
oil  production  from  several  hundred 
companies  reporting  was  $51,660,000. 
Of  this  amount,  seven  companies  pro- 
duced oil  to  the  value  of  over  $25,000,- 
000.  The  largest  producing  com- 
panies were:  Texas  Co.,  2,655,332  bbl.; 
Gulf  Production  Co.,  2,214,306  bbl.; 
Humble  Oil  and  Refining  Co.,  1,908,672 
bbl.;  Magnolia  Oil  Co.,  1,309,563  bbl.; 
Prairie  Oil  &  Gas  Co.,  527,876  bbl..  Sun 
Oil  Co.,  423,214  bbl.;  Texas  &  Pacific 
Coal  &  Oil  Co.,  529,348  bbl. 

Two  companies  operating  in  Texas, 
the  Sinclair  Pipe  Line  Co.  and  the 
Texas  Co.,  have  refused  to  pay  the  pipe- 
line gross  earnings  tax  of  2  per  cent, 
on  the  grounds  that  they  are  doing  an 
interstate  business  and  that  it  is  im- 
possible to  determine  separately  the 
amount  of  business  done  in  Texas. 

Shipments  of  Mexican  crude  oil 
through  the  poi't  of  Arkansas  Pass  have 
been  resumed.  The  storage  tanks  at 
Harbor  Island  and  terminal  railway  to 
Aransas  Pass  were  destroyed  by  the 
tropical  hurricane  in  September,  1919. 
The  storage  tanks  have  been  rebuilt, 
and  the  oil  will  be  lightered  to  the  main 
line  at  Aransas  Pass  until  such  time  as 
the  terminal  railroad  is  rebuilt. 

The  K.  Stocker  No.  2  well,  of  the 
Gulf  Protection  Co.,  three  miles  south 
of  Breckenridge,  Stephens  County,  has 
produced  over  100,000  bbl.  of  oil  during 
the  first  ten  days  following  its  comple- 
tion. This  company  has  also  completed 
recently  its  W.  P.  Bradford  well,  four 
miles  south  of  Caddo,  in  Stephens 
County.  This  well  is  making  1,000  bbl. 
daily  from  over  3,500  ft.  Total  produc- 
tion of  Stephens  County  wells  during 
the  second  week  of  May  was  about  42,- 
000  bbl. 

In  the  Kemp-Munger-Allen  field  of 
Wichita  County,  several  new  wells  have 
been  brought  in  recently,  making  from 
500  to  1,200  bbl.  daily.  One  of  the  best 
producers  was  brought  in  by  the  Texas 
Chief  Oil  Co. 

The  largest  well  completed  on  the 
Texas  Gulf  Coast  during  the  second 
week  of  May  was  No.  3  Thomas,  of  the 
Gulf  Production  Co.,  at  Hull,  which 
made  an  initial  production  of  3,000  bbl. 
of  oil  from  2,675  ft.  This  company 
worked  over  its  No.  1  McMeans  wells 
at  West  Columbia,  reviving  its  flow  to 
1,500  bbl.  daily.  Drilling  throughout 
the  Texas  Gulf  Coast  region  is  increas- 
ing, but  the  new  production  obtained 
barely  offsets  the  natural  decline  of  the 
old  producing  wells. 

A  severe  wind  storm  on  May  16 
caused  damage  estimated  at  $200,000 
in  the  Spindle  Top  field.  Out  of  185 
derricks,  only  14  were  left  standing. 
Six  inches  of  rain  fell. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,   AND  REPORTS 


Recent  Seattle  Convention  En- 
dorsed Action  Against 
Minerals  Separation 

Among  the  resolutions  of  minor  im- 
portance that  were  introduced  at  the 
International  Mining  Convention  that 
was  recently  held  at  Seattle  were  the 
following: 

A  resolution  endorsing  the  action 
taken  by  the  American  Mining  Con- 
gress against  the  oppressive  patents 
of  Minerals  Separation,  Ltd.  A  copy  of 
resolutions  was  sent  to  the  secretary  of 
the  Federal  Trade  Commission  and  to 
the  secretary  of  the  American  Mining 
Congress. 

A  resolution  commending  James  F. 
Callbreath,  secretary  of  the  Mining 
Congress,  for  services  rendered  to  the 
mining  industry. 

A  resolution  demanding  immediate 
legislation  fostering  production  of  war 
minerals  so  that  the  United  States  and 
Canada  may  be  industrially  independent 
both  in  time  of  peace  and  in  war. 

A  resolution  (Canadian  delegates  not 
voting),  calling  for  speedy  repeal  of 
the  excess  profits  and  corporation  taxes 
and  substitution  of  taxation  that  will 
be  more  equitable  in  operation  and  per- 
mit the  distribution  of  corporate  earn- 
ings on  a  fair  basis. 


Department  of  Public  Works 
Needed 

It  Should  Spring  From  Interior  Depart- 
ment,  Says   Engineering   Council 
By  Recent  ^'ote 

Alfred  D.  Flinn,  secretary  of  Engi- 
neering Council,  writes  under  a  recent 
date  that  in  the  referendum  on  a  na- 
tional Department  of  Public  Works, 
conducted  by  the  Chamber  of  Commerce 
of  the-  United  States,  Engineering 
Council  voted  as  follows  on  the  three 
questions   propounded: 

Shall  a  Department  of  Public  Works 
be  established  by  the  national  govern- 
ment?    Council  voted   "yes." 

Shall  a  Department  of  Public  Works 
be  established  by  a  suitable  modifica- 
tion of  the  existing  Department  of  the 
Interior,  excluding  therefrom  the  non- 
related  bureaus  and  offices  and  by 
change  of  name  from  Department  of 
the  Interior  to  Department  of  Public 
Works?  Again  the  Council  favored  the 
proposal. 

Shall  a  Department  of  Public  Works 
be  established  by  creation  of  an  en- 
tirely new  department?  The  Council 
voted  a;-ainst  this  suggestion. 


Empire  Mines  Team  Wins  Twice 

at  Mine  Rescue  Meet 

University    of    California    Holds    First 

Annual  Contest  at  Berkeley — 

Four  Teams   Entered 

The  first  annual  mine  rescue  and 
first-aid  contest,  held  under  the  aus- 
pices of  the  University  of  California, 
took  place  at  Berkeley,  Cal.,  on  May 
8.  There  were  two  contests.  In  the 
first,  which  was  in  mine  rescue  work, 
the  percentages  made  by  the  teams' 
entered  were  as  follows:  University 
of  California,  94.4;  Stanford  Univer- 
sity, 91.8;  Empire  Mines  Co.  (Empire 
shaft),  96.6;  and  Empire  Mines  Co. 
(Pennsylvania  shaft),  93.4.  The  first 
prize  consisted  of  silver  medals  for  the 
members  of  the  winning  team,  given 
by  the  National  Safety  Council.  The 
second  prize  was  bronze  medals,  also 
given  by  the  council,  and  the  third  con- 
sisted of  carbide  lamps  given  bv  E  D 
Bullard. 

In  the  other  contest,  which  was  in 
first-aid  work,  the  Empire  Mines 
(Empire  shaft)  team  again  took  first 
place  with  97.6  per  cent.  The  Penn- 
sylvania shaft  team  of  the  same  com- 
pany came  second  with  95.2,  the  Uni- 
versity of  California  team  third  with 
93. ,5,  and  Stanford  University  last  with 
91  per  cent.  There  were  two  prizes 
in  this  contest,  both  given  by  the  coun- 
cil, the  first  being  silver  medals  and 
the  second  bronze  medals. 


New  York  State  Will  License 
Its  Engineers 

The  bill  for  the  licensing  of  profes- 
sional engineers  and  land  surveyors  in 
New  York  State  was  passed  "by  the 
Legislature  on  April  24  and  signed  by 
the  Governor  on  May  14,  1920. 


War  Department  Relapses 
To  British  Units 

A  dispatch  from  Washington  dated 
May  4  states  that  Secretary  of  War 
Baker  has  ordered  the  use  of  the  metric 
system  discontinued  except  for  medical 
and  scientific  purposes.  His  order 
reads  in  part  as  follows: 

"As  an  incident  to  the  World  War, 
metric  units  of  weight  and  measures' 
were  necessarily  used  in  instruction 
and  training.  As  a  result,  more  or  less 
confusion  now  exists  as  to  what  units 
should  be  used  normally.  Hei-eafter  the 
customary  former  units  of  weight  and 
measure  (including  the  degree  Fahren- 
heit) will,  as  far  as  practicable,  be 
used  throughout  the  army  as  they  were 
before  the  war. 

"Material  and  equipment  now  grad- 
uated in  metric  units  will,  when  worn 
out,  be  replaced  by  articles  graduated 
in  British  units  in  such  manner  as  will 
cause  all  parts  of  a  regiment  or  similar 
organization  (or  smaller  organization 
when  there  is  no  regimental  organiza- 
tion) to  be  provided  at  all  times  with 
material  and  equipment  graduated 
alike." 


Thomas  A.  Edison  for  Hoover 

I'opularity  of  the  Candidate  in  His  Own 
Profession    .\gain    Demon.strated 

The  following,  quoted  from  a  recent 
communication  from  the  Sullivan  Ma- 
chinery Co  ,  is  another  straw  indicating 
how  the  Presidential  wind  is  blowing: 

"The  popularity  of  Herbert  C.  Hoover 
in  his  own  profession  is  coming 
strongly  to  the  front  in  his  campaign 
for  the  Republican  nomination  at  Chi- 
cago in  June. 

"Thomas  A.  Edison,  in  speaking  to 
three  hundred  employees  of  the  Edison 
company  plant  in  West  Orange.  N.  J., 
recently  declared  himself  for  Hoover  for 
President  in  a  speech  made  under  the 
auspices  of  the  Hoover  Club  of  the 
Oranges.  'I  am  for  Hoover  for  Presi- 
ment,'  Mr.  Edison  said  in  his  speech. 
■Engineers  are  a  good  proposition  for 
the  Presidency.  I  recall  an  engineer  in 
.American  history  who  made  good.  That 
was  George  Washington, 

"  'Today  it  is  a  question  of  economy 
and  no  longer  of  military  problems.  If 
it  was  the  solving  of  war  problems  I 
would  vote  for  Wood.  Hoover's  record 
is  his  strength,  and  you  all  know  what 
he  has  accomplished.  There  are  many 
promises  made  by  Presidential  candi- 
dates that  are  soon  forgotten  when  they 
reach  the  White  House.  Hoover  will 
carry  through  his  progi-am  without  in- 
terference, or  there  will  be  trouble.' 

"In  Chicago,  an  engineering  branch 
of  the  Hoover  Republican  Club  of  Illi- 
nois has  been  formed  with  an  excep- 
tionally strong  group  of  men  as  the  ex- 
ecutive committee.  Frederick  K.  Cope- 
land,  president  of  Sullivan  Machine 
Co.,  is  chairman.  On  the  committee 
appear  the  names  of  Charles  F. 
Loweth,  chief  engineer  of  the  Chicago, 
Milwaukee  &  St.  Paul  R.R.;  Chas.  L. 
Strobel.  president  of  the  Strobel  Steel 
Construction  Co.;  John  W.  .A.lvord  and 
Charles  B.  Burdick,  hydraulic  and 
water  works  engineers;  A.  S.  Bald- 
win, vice  president  of  the  Illinois  Cen- 
tral; C.  F.  W.  Felts,  chief  engineer  of 
the  Santa  Fe  R.R.;  W.  H.  Finley,  presi- 
dent of  the  Chicago  &  Northwestern, 
and  Isham   Randolph. 

"There  is  a  great  deal  of  strong 
Hoover  sentiment  about  Chicago,  and 
the  engineers'  group  is  only  one  of 
many  centers  of  activitv." 


M.  C.  M.  Students  Visiting 
Michigan  Iron  Country 

Professor  Frederick  W.  Sperr,  of  the 
[Michigan  College  of  Mines,  was  on  the 
Gogebic  Range  for  the  three  weeks 
ending  Jlay  22  with  a  class  of  about 
twenty-five  students.  They  left  for  the 
Iron  River  District  about  May  23. 
From  there  the  party  will  visit  the  Iron 
Mountain  district. 
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Book  Reviews 


Deposits  of  Manganese  Ore  in  South- 
eastern California.  By  Edward  L. 
Jones,  Jr.  Pp.  185-208,  with  1 
plate.  Bulletin  710-E.,  U.  S. 
Geological   Survey. 

The  book  describes  the  manganese 
deposits  in  the  desert  region  west  of  the 
Colorado  River,  which  in  1917  and  1918 
yielded  over  6,000  tons  of  hiarh-grade 
ore  and  in  which  at  least  30,000  tons  is 
available.  The  costs  of  mining,  trans- 
portation to  the  railroads,  and  ship- 
ment to  furnaces  east  of  the  Mississippi 
River  are  high,  and  when  high-grade 
foreign  ores  are  available  these  deposits 
can  probably  not  be  worked  at  a  profit, 
unless  a  nearer  market  can  be  found. 

Handbook  of  Ore  Dressing.     By  A.  W. 

Allen.  5  X  7i;  flexible  cloth;  pp. 
242;  1920.  Published  by  McGraw- 
Hill  Book  Co.,  New  York.    Price  $3. 

Lest  anyone  be  misled  by  the  title  of 
this  book,  we  will  give  a  list  of  the  sub- 
jects covered:  Ore  conveyance  and 
storage,  elevation,  feeding  and  sam- 
pling; tonnage  and  moisture  estimation; 
theory  of  crushing;  roasting;  screening; 
coai-se  and  fine  crushing  and  grinding; 
conveyance  and  elevation  of  ore  pulp; 
classification;  and  thickening,  settling 
and  dewatering.  Mr.  Allen  points  out 
that  the  common  use  of  the  term  "ore 
dressing"  has  led  to  confusion  and  in- 
consistency and  limits  his  interpreta- 
tion of  the  word  to  the  preparation  of 
ore  for  metallurgical  treatment,  exclud- 
ing therefore,  processes  and  machinery 
for  separating  the  valuable  mineral 
from  the  gangue.  There  is  a  lot  to  be 
said  for  Mr.  Allen's  point  of  view,  even 
though  it  is  not  in  accord  with  the  com- 
mon acceptation  of  the  word. 

The  general  scheme  of  treatment  is  to 
show,  by  drawings  or  photographs,  the 
machinery  used  in  the  operations  above 
mentioned,  and  to  accompany  these 
illustrations  by  short  descriptions,  also 
adding  tables  showing  results  which 
have  been  secured  in  practice.  The  re- 
sult is  that  the  work  is  largely  made 
up  of  cuts  and  tabular  matter  with 
hardly  more  than  a  half  dozen  pages  of 
solid  text.  Its  principal  value  to  the 
operating  engineer  will  be  found  in  its 
use  as  a  guide  to  the  purchase  of  new 
equipment.  The  appliances  designed 
for  any  special  purpose  are  laid  on  the 
table  as  it  were,  so  that  none  may  be 
overlooked.  The  book  would  be  con- 
siderably more  valuable  if  Mr.  Allen 
had  drawn  on  his  wide  experience  to 
give  more  opinions  as  to  the  merits  and 
limitations  of  the  machines  instead  of 
confining  his  remarks  to  brief  descrip- 
tions. 

An  essential  in  a  work  of  this  kind 
is  that  it  should  be  up  to  date,  and  but 
little  fault  can  be  found  on  this  score, 
the  only  two  omissions  noticed  being 
the  new  electric  v  brating  screens  and 
the  disk  type  of  filter.  Some  of  the  ma- 
chines   covered,    such     as     the    Dodge 


crusher,  swing  hammer  pulverizers,  and 
Chilean,  Huntington  and  Griffin  mills, 
are  not  very  enthusiastically  acclaimed 
in  contemporary  American  ore  reduc- 
tion practice,  but  still  find  considerable 
iise  and  so  are  rightly  included. 

A  feature  of  this  book  which  will  be 
particularly  valuable  is  a  generous  as- 
sortment of  tables  giving  operatinn: 
data  on  the  various  appliances  de- 
scribed. Many  of  the  tables  have  not 
before  been  published.  Such  figures  are 
usually  inaccessible  unless  one  keeps  a 
carefully  supervised  file,  but  they  are 
here  presented  in  a  form  for  convenient 
reference.  E.  H.  R. 

Prospector's  Field  Book  and  Guide.    By 

H.  S.  Osborn  and  M.  W.  von  Beme- 
witz.     9th  edition;  45  x  7;  pp.  364; 
flexible  binding;  illustrated.    Henry 
Carey  Baird  &  Co.,  Inc.,  New  York. 
Price,  $3. 
This  newest  edition  includes  a  mass 
of    excellent    information,    suitable    for 
the  use  of  the  prospector.     Several   of 
the   chapters   have  been   rewritten,   ex- 
panded,   and    rearranged,    and    though 
much    of    the    material    has    been    ab- 
stracted, as  is  necessarily  the  case  with 
any    handbook,    considerable    care    and 
study  have  been  given  to  the  arrange- 
ment, and  the  instructions  as  set  forth 
are  clear,  concise,  and  understandable. 
In    addition    to    the    chapters    covering 
general   field   observances  and  prelimi- 
nary tests,  the  characteristics  and  oc- 
currences of  the  principal  minerals  are 
noted.     Several  standard  tables,  a  glos- 
sary of  terms,  and  descriptions  of  va- 
rious apparatus  are  included. 


Technical  Papers 


Water   Power  in   British   Guiana — In 

his  "Preliminary  Report  on  Possible 
Development  of  Hydro-electric  Power 
in  British  Guiana,"  Stafford  X.  Comber 
presents  information  gathered  from  an 
inspection  of  the  Cuyuni,  Essequebo, 
Demarra  and  Potaro  rivers.  The  in- 
vestigation was  made  for  the  purpose  of 
determining  the  extent  and  economic 
position  of  the  more  accessible  water 
resources  of  British  Guiana,  and  the  re- 
port, in  addition  to  a  rather  complete 
log  of  the  trip,  includes  soundings, 
testings,  ratings,  trigonometrical  ob- 
servations, and  such  other  data  as  were 
necessary  to  discuss  and  formulate  the 
recommendations  made.  The  report  is 
well  illustrated  with  photographs,  dia- 
grams, and  maps.  The  financial  and 
economic  aspect  of  possible  hydro-elec- 
tric projects  in  British  Guiana  is  dis- 
cussed, and  the  author  emphasizes  the 
advisability  of  immediately  collecting 
data  concerning  the  flows  of  rivers  in 
that  region. 

Oregon  Oil — A  report  on  the  oil  and 

gas  possibilities  of  western  Oregon,  by 
Harrison  and  Eaton,  is  published  by  the 
Oregon  Bureau  of  Mines  and  Geology; 
Vol.  3,  No.  1,  "The  Mineral  Resources  of 
Oregon."     The  area  examined  includes 


all  of  Oregon  north  of  the  California 
line  and  west  of  the  Cascades  Mountain 
range.  Four  generalized  sections  show- 
ing the  major  geologic  structures  and  a 
relief  map  are  included;  also  an  analy- 
sis and  interpretation  of  actual  field 
conditions.  The  report  is  particularly 
timely,  inasmuch  as  a  similarity  be- 
tween the  geologic  age  of  rock  forma- 
tions in  western  Oregon  and  those  of 
the  great  oil-producing  districts  of 
southern  California  had  created  the 
optimistic  impression  that  oil  in  com- 
mercial quantities  was  a  possibilty. 
This  is  dispelled  by  the  conclusion  that 
satisfactory  evidence  of  the  presence  of 
productive  oil  fields  is  lacking  in  the 
areas  in  which  the  investigation  was 
conducted. 

Electrometallurgy— The  Engineering 
Experiment  Station  of  the  University 
of  Washington,  Seattle,  Wash.,  has  pub- 
lished gratis,  as  Bulletin  No.  5,  a  book- 
let of  forty-three  pages,  descriptive  of 
the  water-power  resources  of  the  state 
and  how  they  may  be  applied  in  the 
electrometallurgical  and  electrochem- 
ical industries.  Comprehensive  data  are 
given  on  the  cost  of  hydro-electric 
power,  followed  by  a  discussion  of  the 
four  electrometallurgical  processes  now 
in  operation  in  the  state:  Electrolytic 
copper  refining,  ferromanganese,  steel 
melting  and  refining,  and  iron-ore 
smelting.  C.  D.  Grier,  the  author,  also 
takes  up  the  question  of  using  some 
of  the  available  power  for  aluminum 
and    zinc   production. 

Pulverized  Coal— Otis  L.  Mclntyre,  in 
a  short  paper  read  before  the  American 
Society  of  Mechanical  Engineers  at  its 
St.  Louis  meeting,  describes  experi- 
ments with  the  use  of  pulverized  coal 
in  a  copper  blast  furnace,  D.-L.  sinter- 
ing machine,  and  reverberatory  furnace 
at  the  Cerro  de  Pasco  smelter  in  Peru. 
The  experimental  means  of  pulverizing 
and  transporting  the  powdered  fuel  are 
also  outlined.  As  a  result  of  the  work, 
a  modern  250-ton  coal-pulverizing  plant 
has  been  designed  for  the  new  smelter, 
and  the  blast  furnaces,  reverberatories, 
and  sintering  plant  will  all  be  equipped 
to  use  this  fuel. 

Fire  Brick— The  Elk  Fire  Brick  Co., 
St.  Mary's,  Pa.,  has  issued  a  pamphlet 
entitled  "Some  Causes  for  Fire  Brick 
Failures,"  which  is  partly  advertising 
but  nevertheless  contains  considerable 
valuable  information.  Among  other 
things,  the  brick  must  be  kept  dry, 
handled  carefully  to  prevent  breaking 
the  corners,  set  with  mortar  made  of 
high-grade  fire  clay  and  water  only,  and 
thoroughly  dried  out  before  use.  Much 
money  is  wasted  on  refractory  brick 
which  could  be  saved  by  following  the 
advice  given  in  this  pamphlet. 

Nitrate  —  Chimie  &  Industrie  for 
March  (49,  Rue  des  Mathurins,  Paris; 
price,  5f.)  contains  a  sixteen-page 
illustrated  article  by  Alejandro  Bert- 
rand  on  the  sodium  nitrate  industry  of 
Chile.  The  method  of  extraction  is  ex- 
plained and  various  problems  connected 
with  the  industry  are  discussed. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Dr.  Frederick  G.  Cottrell  visited  the 

Seattle  station  of  the  U.  S.  Bureau  of 
Mines  recently. 

Harry  Oake.s,  president  of  Lake 
Shore  Mines,  Ltd.,  Haileybury,  Ont.,  is 
traveling  in  Europe. 

Charles  Hayden,  a  vice-president  of 
Utah  Copper  Co.,  was  expected  in  Salt 
Lake  City  about  May  22. 

H.  C.  Schmidt,  mining  engineer,  of 
El  Paso,  Texas,  has  been  into  Mexico 
recently  on  professional  business. 

A.  H.  Mellon  was  elected  a  director, 
vice  H.  H.  Rogers,  Jr.,  resigned,  at  the 
annual  meeting  of  Anaconda  Copper 
Co. 

L.  F.  Noble,  of  the  U.  S.  Geological 
Survey,  has  returned  from  Hawaii, 
where  he  has  been  engaged  in  geologic 
work. 

Frank  C.  Schrader  is  in  Neveda  to 
bring  up  to  date  his  field  work  on  the 
mining  districts  of  the  Carson  Sink 
quadrangle. 

W.  C.  Alden  has  begun  a  reconnais- 
sance of  the  Quaternary  and  late  Ter- 
tiary deposits  of  the  northern  Great 
Plains  region. 

William  B.  Timm  has  been  appointed 
chief  of  the  ore-dressing  and  metal- 
lurgical division,  Canadian  Department 
of  Mines,  Ottawa. 

Adolph  Knopf,  who  recently  lectured 
at  Yale  University,  has  accepted  an  as- 
Kfciate  professorship  in  the  geological 
t'epartment   there. 

D.  S.  Birkett  has  been  granted  leave 
of  absence  by  the  U.  S.  Geological  Sur- 
vey, Washington,  D.  C,  to  conduct 
pttroleum  investigations  in  South 
Amerioa. 

J.  C.  Gwillim,  professor  of  mining 
engineering.  Queen's  University,  Kings- 
ton, Ont.,  has  resigned  on  account  of 
continued  ill  health. 

Daniel  C.  Jackling  has  been  inspect- 
irg  the  Utah  Copper  Co.'s  mine  at  Bing- 
ham Canyon  and  the  milling  plants  at 
C-arfield  and  Magna. 

J.  B.  Mertie,  Jr.,  of  the  U.  S.  Geo- 
logical Survey,  has  been  granted  leave 
of  absence  to  engage  in  private  pro- 
fessional work  in  Bolivia. 

Otto  N.  Rugen,  formerly  of  Schmutz 
&  Rugen,  engineers,  Douglas,  Ariz.,  is 
manager  of  the  Tepalcates  Mining  Co., 
Arizpe  district,  Sonora,  Mexico. 

C.  C.  Ralston,  superintendent  of  the 
Seattle  experiment  station  of  the  U.  S. 
Bureau  of  Mines,  has  just  returned 
from  a  visit  made  to  various  smelters 
of  the  northwest. 

David  White,  chief  geologist  of  the 
U.  S.  Geological  Survey,  has  been  re- 
appointed a  member-at-large  of  the 
d-vision  of  geology  and  geography  of 
the  National  Research  Council. 

Nelson  H.  Darton,  one  of  the  senior 
members  of  the  staff  of  U.  S.  Geolog- 
ical  Survey,  has   been  granted  a   fur- 


lough that  he  may  make  an  extended 
geologic  investigation  for  an  American 
oil  company. 

Harvey  Bassler,  oil  geologist  on  the 
staff  of  U.  S.  Geological  Survey,  has 
been  granted  leave  of  absence  to  ac- 
cept employment  with  the  Carter  Oil 
Co.,  and  he  will  go  to  southern  Bolivia 
for  that  company. 

Jack  Miller,  one  of  the  original  own- 
ers of  the  Miller-Middleton  property, 
now  a  part  of  Hollinger  Consolidated 
Qold  Mines,  Ltd.,  has  returned  to 
northern  Ontario  from  Florida,  where 
he  spent  the  winter. 

Alexander  Grosberg,  assistant  gen- 
eral manager,  Patino  Tin  Mines,  Uncia, 
Bolivia,  is  on  a  six-months'  vacation 
tiip  to  the  United  States,  after  which 
he  will  resume  his  duties  at  Uncia.  Mr. 
Grosberg's  present  address  is  4870 
Fountain  Ave.,  St.  Louis,  Mo. 

Sir  John  Carson  has  been  elected 
president  and  manager  of  the  North 
Crown-Porcupine  Mines,  Montreal.  The 
other  members  of  the  first  board  of  di- 
rectors of  the  consolidation  are:  W.  L 
Gear,  James  G.  Ross,  James  Cooper,  A. 
C  Gardner,  Z.  Gallagher,  J.  R.  L.  Starr, 
J-  B.  Bartram,  Percy  Gait. 

T.  Wayland  Vaughan  has  been  reap- 
pointed to  represent  the  Paleontological 
Society  in  the  division  of  geology  and 
geography  of  the  National  Research 
Council  for  the  period  of  1921  to  1923. 
He  also  has  been  reappointed  chairman 
o."  the  council's  committee  on  sedimenta- 
tion. Other  members  of  that  committee 
are  E.  W.  Shaw,  George  Steiger  and 
R.  C.  Welles. 

A.  C.  Boyle,  Jr.,  mining  engineer, 
professor  of  mining,  metallurgy  and 
economic  geology  in  the  department  of 
mining  engineering.  University  of 
Wyoming,  at  Laramie,  has  resigned  to 
accept  the  position  of  geologist  with 
the  Union  Pacific  R.R.  Co.  Dr.  Boyle's 
present  address  is  Laramie,  Wyo.,  but 
later  his  headquarters  will  be  at 
Omaha,  Neb. 

W.  C.  Mendenhall,  chairman  of  the 
U  S.  Geological  Survey  Land  Classi- 
fication Board,  and  E.  C.  Finney,  of 
the  office  of  the  Secretary  of  the  In- 
terior, are  in  California  to  secure  as 
much  information  as  possible  regard- 
ing the  "known  geologic  structure  of 
producing  oil  and  gas  fields,"  for  use 
in  the  administration  of  the  new  min- 
eral leasing  law. 


Society  Meetings 
announced 


William  Weir,  mining  captain  for  the 
Hecla  branch  since  1893  and  employed 
continuously  by  the  Calumet  &  Hecla 
Company  from  1872  to  1907,  when  he 
retired,  died  at  his  home  at  Laurium, 
Mich.,  May  19.  He  was  born  in  Wan- 
lockhead,  Scotland,  in  1846.  He  was  a 
miner  in  the  original  Hecla  shafts  and 
later  trammer  boss  at  South  Hecla,  and 
mining  captain  for  the  Hecla  branch 
since    1893. 


American  National  Expositions,  Inc., 

announces  that  in  compliance  with  the 
request  of  the  .American  Chamber  of 
Commerce  in  Buenos  Aires,  Argentine 
Republic,  the  proposed  exhibition  of 
American  products  which  was  to  have 
been  held  in  that  city  during  March, 
1921,  has  been  advanced  in  date  and 
will  be  held  during  November  and  De- 
cember, 1920.  Inquiries  may  be  ad- 
dressed in  care  of  Julius  Klein,  U.  S. 
Commercial  Attache,  Buenos  Aires,  the 
.Argentine,  South  America. 

American  Mining  Congress  announces 

in  its  bulletin  of  May  14,  that  its 
twenty-third  annual  convention  will  be 
held  at  Denver,  Col.,  during  the  week 
of  November  15  next.  There  have  been 
nc  Western  sessions  of  the  congress  for 
a  number  of  years,  and  a  large  and 
piofitable  meeting  is  expected.  The 
convention  will  consist  of  a  number  of 
national  conferences,  arranged  by  spe- 
cial committees,  and  will  include  con- 
ferences on  Federal  Mine  Taxation,  Oil 
Shale,  Coal  and  Petroleum,  Uniform 
State  Mine  Taxation  and  other  mining 
[jws,  and  there  will  be  special  meetings 
of  national  gold  producers,  of  govern- 
ment and  state  mining  and  mining 
schools  officials,  and  of  mining  machin- 
ery manufacturers.  Details  of  organ- 
ization and  of  program  are  in  charge 
of  John  T.  Bums,  assistant  secretary, 
to  be  addressed  at  the  Washington,  D. 
C,  headquarters  of  the  Congress  until 
the  opening  of  the  Denver  office  is  an- 
nounced. 

The  Sixth  National  Exposition  of 
Chemical  Industries,  which  is  the  1920 
annual  exposition,  will  be  held  at  Grand 
Central  Palace,  New  York  City,  during 
the  week  of  Sept.  20.  It  will  surpass 
its  predecessors  by  one-third,  and  in 
fact  will  be  the  largest  strictly  indus- 
trial exposition  held  in  the  United 
States.  The  four  floors  engaged  will 
give  adequate  accommodations  to  the 
three  special  sections  planned,  viz., 
Electric-Furnace  Section,  Fuel  Economy 
Section  and  a  Materials  Handling  Sec- 
tion. The  two  last  named  are  new  to 
this  exposition.  The  Fuel  Economy  Sec- 
tion will  show  machinery,  furnaces,  pro- 
ducers, stokers,  and  all  other  devices 
for  economizing  fuel;  and  the  Materials 
Handling  Section  will  exhibit  conveying, 
transporting,  elevating,  weighing  and 
measuring  machinery,  together  with 
power  transmission  equipment.  Un- 
usual interest  in  this  last  section  is 
expected  under  present  labor  and  wage 
conditions.  Charles  H.  Herty,  editor  of 
Jotit-nal  of  huinstrial  &■  Engineering 
Chemistry,  is  chairman  of  the  commit- 
tee for  the  exposition,  and  the  two  man- 
agers are,  as  heretofore,  Charles  F. 
Roth  and  Fred  W.  Payne,  who  may  be 
addressed  in  care  of  the  International 
Exposition  Co.,  Grand  Central  Palace, 
New  York  City. 
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Leading  Events 


WE£KLy  KESU.ME 

The  Federal  Mining  <(  Smelting  Co. 
has  again  applied  to  tin  U.  .S.  Distriet 
Court  for  permission  to  raise  to  snr- 
faee  from  the  Hecla  Mining  Co.'s 
tcorkings,  in  preparation  for  the  pend- 
ing apex  suit.  In  northern  Michigan. 
Henry  Ford  has  acquired  the  hold- 
ings of  the  Michigan  Iron  it-  Land 
Co.  A  settlement  has  been  reached 
ivith  its  striking  employees  by  the 
Montana  Poicer  Co.  In  British  Co- 
lumbia, the  boundaries  of  the  Naas 
mininct  division  have  been  changed, 
affecting  the  filing  of  records. 

At  Washington,  regulations  for  thr 
leasing  of  phosphate  lands  nnder  the 
general  leasing  act  have  been  ap- 
proved by  the  Secretary  of  the  Inte- 
rior. The  Grfiham  committee  has 
made  a  majority  report  ee7isuring 
those  responsible  for  the  Govern- 
Jitent's  nitrate  program  during  the 
war.  The  House  Rules  Committee 
has  been  asked  to  perinit  an  early 
hearing  of  the  War-Minerals  Relief 
Bill  on  the  ftoor  of  the  House.  Sena- 
tor Phipps,  of  Colorado,  in  a  sp'cch, 
has  uroed  the  jtassaae  of  the  tunosten 
tariff   bill. 


Anaconda  Will  Test  Movable  Drill 
Bit  Recently  Patented 

Arthui'  L.  Hawkesworth,  a  mechanic 
fpr  the  Anaconda  Copper  Mining  Co., 
has  devised  and  patented  a  movable  bit 
for  drills  which  is  designed  for  use  with 
a  shaft  of  cheaper-grade  steel.  The 
company  is  having  a  large  quantity  of 
these  bits  made,  and,  when  they  are 
received,  the  bit  will  be  given  a  thor- 
ough trial  to  determine  whether  it  is 
practical. 

Iron  Ore  Tonnage  Tax  Hearing 
Held  in  Montgomery,  Ala. 

Arguments  have  been  made  before 
the  Alabama  Supreme  Court,  at  Mont- 
gomery, in  the  tonnage  tax  case  involv- 
ing annual  revenue  to  the  state  treas- 
isry  of  $.500,000.  Iron  and  coal  mining 
companies  of  the  Birmingham  district 
attacked  the  validity  of  the  license  tax 
of  2c.  a  ton  on  coal  and  3c.  a  ton  on 
iron  ore  on  the  contention  that  the  im- 
position of  the  tax  after  the  payment 
of  an  ad  valorem  tax  on  the  property  is 
double  taxation.  The  case  is  a  test  one 
ar.d  was  agreed  upon  between  the  state 
and  all  corporations  and  persons 
against  whom  the  tax  was  levied.  If 
the  state  loses,  all  money  paid  into  the 
state  treasury  will  be  refunded. 

In  this  case  the  Republic  Iron  & 
Steel  Co.,  by  agreement,  was  made  the 
(lefendant.  Judge  William  L.  Martin 
of  the  Montgomery  Circuit  Court  ren- 
dered a  decision  in  favor  of  the  state, 
holding  the  tax  to  be  valid. 

A  decision  will  be  handed  down  in 
the  tonnage  tax  case  before  the  summer 
recess  begins  June  30,  as  cases  involv- 
ing revenue  are  preferred.  A  tonnage 
tax  bill  passed  by  the  last  Minnesota 
Legislature  was  vetoed  by  the  Gover- 
nor. 


Royalties  Charged  by  Minerals  Separation  Too  High, 

E.  H.  Nutter,  Company's  Chief  Engineer,  Wrote 

Interesting  Facts  Brought  Out  at  Hearings  When  These  Are  Resumed 

Before  Federal  Trade  Commission— Some  "Infringers"  Sued 

in  Preference  to  Others,  as  Being  More  "Juicy" 


The  hearings  before  the  Federal 
Trade  Commission  regarding  Minerals 
Separation,  Ltd.,  et  al,  were  resumed 
in  New  York  on  May  3,  1920.  They 
were  marked  by  considerable  acrimony 
and  frequent  clashes  between  opposing 
counsel.  The  commission's  prosecutor 
surprised  spectators  by  calling  to  the 
stand  Henry  I.  Foster,  one  of  the  exam- 
iners of  the  Federal  Trade  Commission, 
who  originally  investigated  the  re- 
spondents. Mr.  Foster  left  the  com- 
mission April  14  of  this  year,  but  from 
the  first  week  of  the  hearings,  had  been 
in  attendance  in  the  court  room  at  the 
request,  as  he  testified,  of  no  one  con- 
nected with  the  Federal  Trade  Com- 
mission and  "merely  as  a  visitor."  In 
response  to  questions,  Mr.  Foster  ad- 
mitted that  since  the  hearings  began 
he  had  visited  the  offices  of  Minerals 
Separation  North  American  Corpora- 
tion and  also  of  its  counsel.  Mr.  Foster 
denied,  however,  that  either  of  these 
visits  was  in  connection  with  the  case 
at  bar,  and  stated  also  that  he  had  seen 
none  of  the  officials  of  Minerals  Separa- 
tion on  the  occasion  of  his  visit  to  their 
offices.  He  stated  further  that  he  was 
not  now  employed  either  by  Minerals 
Separation  or  its  counsel.  The  Gov- 
ernment prosecutor  asked  Mr.  Foster  if 
he  had  not  said  to  him  that  the  net 
income  of  Minerals  Separation  North 
American  Corporation  for  the  last  year 
was  $14,000,000.  This  Mr.  Foster  de- 
nied, but  the  prosecutor  insisted  that 
such  a  statement  had  been  made.  The 
examiner  in  charge  of  the  hearings  af- 
forded the  Minerals  Separation  counsel 
an  opportunity  to  cross-examine  Mr. 
Foster,  but  the  counsel  did  not  cross- 
examine  him,  and  the  object  of  Mr. 
Foster's  visits  was  not  disclosed. 

Minerals   Separation    Counsel 
Interrogated 

During  the  proceedings,  Mr.  Cook, 
counsel  for  the  Minerals  Separation 
companies,  stated  that,  if  there  were 
any  doubt  in  the  mind  of  the  examiner 
on  certain  points,  he  suggested  that  the 
examiner  go  over  the  records  at  the 
office  of  the  Federal  Trade  Commission. 
This  statement  led  the  prosecutor  to 
call  Mr.  Cook  to  the  stand,  to  ascertain 
the  source  of  Mr.  Cook's  knowledge  con- 
cerning the  private  records  of  the  Fed- 
eral Trade  Commission.  Mr.  Cook  ex- 
plained that  he  had  no  knowledge,  di- 
rect or  indirect,  concerning  the  files  of 
the  Federal  Trade  Commission,  but 
that  his  remark  had  been  based  merely 


upon  inferences  which  he  had  drawn 
from  various  circumstances  surround- 
ing the  investigation.  Mr.  Cook  char- 
acterized the  statement  that  Minerals 
Separation  North  American  Corpora- 
tion's income  amounted  to  $14,000,000 
as  "perfectly  preposterous."  Never- 
theless, the  actual  income  was  not  dis- 
closed in  the  course  of  the  hearing. 

Mr.  Cook  expressed  considerable  in- 
dignation at  the  line  of  inquiry  directed 
at  Mr.  Foster  and  himself,  and  re- 
quested from  the  commission's  counsel 
an  apology,  "for  the  insinuation  which 
is  on  the  record."  The  commission's 
counsel,  in  reply,  stated  that  before  the 
hearings  began,  Mr.  Foster  had  told 
him  that  he  had  had  a  talk  with  the 
respondents  and  with  Mr.  Cook  and 
Mr.  Garrison  and  that  Mr.  Foster  had 
stated  that  ex-Justice  Hughes  "would 
not  be  in  the  trial  of  the  case,"  and  that 
after  the  hearings  began,  the  commis- 
sion's representative  in  charge  of  the 
New  York  office  inquired  of  Mr.  Foster 
what  he  was  doing  in'the  case,  and  Mr. 
Foster  had  replied  he  had  been  em- 
ployed by  Mr.  Cook  "to  assist  in  the  de- 
fense of  the  case."  Mr.  Cook  categori- 
cally denied  that  any  employment  had 
been  offered  to  Mr.  Foster  by  himself  or 
by  Minerals  Separation.  The  commis- 
sion's counsel  then  asked  Mr.  Foster  if 
he  desired  to  make  a  statement,  but 
Mr.  Foster  said  that  he  did  not  care  to 
do  so. 

Alleged  Infringers  Described  as 
"Particularly  Juicy" 

Numerous  exhibits  were  introduced 
in  evidence  by  the  Government,  one  of 
the  most  interesting  of  which  was  the 
infringement  file  of  Minerals  Separa- 
tion North  American  Corporation.  This 
file  contained  very  full  records  of  al- 
leged infringers,  classified  by  states 
and  by  judicial  circuits,  and  giving  the 
amount  of  probable  tonnage,  location 
of  mines  and  offices,  and  state«where  in- 
corporated. There  were  also  letters 
discussing  the  financial  condition  of  al- 
leged various  infringers.  In  a  letter 
to  the  New  York  office,  the  chief  engi- 
neer described  two  prosperous  com- 
panies as  being  "particularly  juicy," 
and  in  answer  to  this  letter  the  secre- 
tary of  Minerals  Separation  North 
American  Corporation  stated,  "We  are 
striking  from  our  infringement  lists 
the  names  of  such  useless  and  juiceless 

articles  as  the     Company  and 

the Company  while  adorning 

our   lists   of  preferred   infringers   with 


1230 


Engineering    and    Mining    Journal 


Vol.  109,  No.  22 


the  names  of  such  ripe  mellow  concerns 
as We  hope  to  be  in  a  posi- 
tion to  give  this  crop  prompt  attention 
and  plenty  of  action  when  the  harvest 
time  arrives." 

"No  Good  Going  Under  False 
Pretenses" 

The  sources  of  respondents'  informa- 
tion regarding  the  operations  of  alleged 
infringers  were  also  disclosed  by  this 
file.  A  report  of  a  field  representative 
to  the  chief  engineer  suggests  one  of 
these  methods.  It  reads,  "I  have  also 
come  to  the  conclusion  that  I  cannot 
do  any  good  going  into  a  mill  or  any 
other  place  under  false  pretenses."  A 
great  deal  of  information  was  obtained 
from  the  reports  of  operation  and  of 
installation  of  new  machinery,  etc.,  con- 
tained in  mining  publications.  The  file 
also  contained  a  personal  letter  from 
a  state  mine  official  to  the  Minerals 
Separation  chief  engineer,  giving  him 
information  concerning  various  unli- 
censed flotation  installations.  A  manu- 
facturer, friendly  to  Minerals  Separa- 
tion, also  contributed  to  their  infringe- 
ment file  records,  one  letter  reading,  "I 
have  your  letter  of  May  2  and  have  no 
objection  to  giving  you  the  information 
you  want  regarding  Hyde  plants,  al- 
ways provided  you  keep  the  source  of 
this   information   to   yourself." 

On  the  subject  of  the  use  of  other 
than  Minerals  Separation  machines  by 
their  licensees,  two  exhibits  were  intro- 
duced in  evidence  by  the  Government. 
The  first  was  a  letter  written  by  the 
chief  engineer  of  Minerals  Separation, 
E.  H.  Nutter,  in  which  he  said,  "It  is 
true  that  we  have  in  the  past  given 
permission  to  certain  of  our  licensees 
to  use  other  than  our  own  types  of  ma- 
chines, and  we  expect  in  the  future  to 
continue  giving  this  permission,  with 
the  restriction,  however,  that  the  ma- 
chinery installed  by  our  licensees  shall 
be  that  which  is  manufactured  only 
under  arrangement  with  us."  In  an- 
other letter,  written  by  the  chief  engi- 
neer to  a  machinery  manufacturer,  Mr. 
Nutter  said,  "We  have  a  clause  in  our 
license  contract  which  required  that  our 
licensees  get  formal  permission  before 
installing  any  other  than  our  own  type 
of  apparatus.  This  formal  permission 
will  probably  be  given  to  cover  only 
such  apparatus  as  is  manufactured  by 
firms  with  whom  we  have  contractual 
relations  covering  such  manufactures." 

"Why  Penalize  Me?"  Inquires 
One  "Infringer" 
Correspondence  between  Minerals 
Separation  and  various  alleged  infrin- 
gers was  also  introduced  in  evidence, 
and  threw  further  light  on  payments 
demanded  by  Minerals  Separation  in 
settlement  of  alleged  unauthorized  use 
of  their  process.  A  quotation  from  the 
letter  of  one  such  prospective  licensee 
is  illuminating,  "Why  do  you  penalize 
me?  I  surely  have  not  tried  to  dodge 
anything  or  keep  in  the  shade  but  I 
was  experimenting  with  the  flotation 
process.  I  have  been  perfectly  frank 
with  you  about  it,  and  notified  you 
on  the  fifth  of  last  October  if  you  will 
rpfor  to  my  letter.     We  were  then  ex- 


perimenting with  this  proposition  and 
just  found  out  that  it  might  work,  and 
when  we  discovered  that  it  did  I 
promptly  notified  you  and  wrote  for  a 
license.  I  couldn't  do  this  by  wire  be- 
cause I  couldn't  explain  all  I  wanted 
to  in  a  wire,  and  we  have  just  now 
about  gotten  together,  so  I  think  it  is 
unfair  that  you  should  put  me  in  the 
class  of  a  man  who  was  trying  to  evade 
paying  you  royalties  when  I  was  per- 
fectly frank  about  it  and  informed  you 
to  that  effect  long  ago."  Subsequent 
correspondence  with  this  party  showed 
that  he  eventually  paid  the  double  roy- 
alties demanded. 

Another  prospective  licensee,  in  ob- 
jecting vigorously  to  the  payment  of 
double  royalties  on  the  material  treated 
during  the  experimental  period,  had  this 
to  say  on  the  subject,  "Admitting 
readily  your  warning  to  me  at  or  be- 
fore the  time  we  began  flotation  on  a 
working  scale,  I  insisted  that  we  were 
prospective  licensees  before  appreciable 
tonnage  was  treated.  I  believe  that  you 
never  thereafter  warned  us  of  need  to 
hasten  in  making  a  contract  to  avoid 
penalty,  which  seems  to  me  important." 
This  same  engineer  expressed  his  dis- 
appointment at  the  serious  discrepancy 
between  laboratory  results,  as  reported 
by  Minerals  Separation,  and  plant  re- 
sults with  the  flotation  process.  He 
wrote:  "The  point  on  which  I  find  fault 
with  your  position  in  this  matter  is  that 
your  laboratory  results  established  an 
expectation  in  our  mind  that  was  not 
justified.  And  Mr.  Malnos  never  even 
approximated  it,  and  apparently  had 
no  idea  that  he  could  approximate  it. 
Because  of  it  we  went  into  expensive 
experimental  work,  which,  as  I  sug- 
gested before,  was  a  matter  of  joint  in- 
terest.— as  much  yours  as  ours — and  yet 
it  was  done  at  our  expense." 

Royalties  Made  Flotation  Inadvis- 
able FOR  Some  Companies 

A  letter  to  Minerals  Separation 
North  American  Corporation  from 
E.  H.  Nutter,  its  chief  engineer,  was 
also  introduced,  in  which  Mr.  Nutter 
reported  his  negotiations  with  United 
States  Smelting,  Refining  &  Mining 
Exploration  Co.  regarding  the  instal- 
lation of  flotation  at  Pachuca,  Mexico, 
and  at  Needles,  Cal.,  and  at  the  Sunny- 
side  mine,  in  Colorado. 

At  Pachuca  "they  figured  that  they 
could  make  about  $14,000  a  month  oper- 
ating profit  from  the  use  of  flotation, 
not  counting  royalty,  but  out  of  this 
they  would  have  to  amortize  their 
smelting  plant  and  the  changing  over 
to  flotation.  The  royalty  would  take 
all  of  this,  and  they  would  not  make 
any  profit  at  all  from  the  change;  and 
he  stated  that  they  had  stopped  all 
investigations  of  flotation  on  this  ore 
after  receiving  our  royalty  schedule." 

At  Needles,  about  \ii  of  their  prod- 
ucts was  obtained  by  jigs  and  tables 
and  only  I'u  by  flotation,  and  "at  nor- 
mal metal  prices  their  profit  would  not 
amount  to  the  royalty  we  are  asking  of 
them,  and  they  would  scrap  their  whole 
plant  there." 

At    Sunnvside,    tests    showed    a    net 


operating  profit  of  about  $2  per  ton.  out 
of  which  must  be  amortized  an  invest- 
ment of  $1,3.30,000  for  mine  and  mill, 
and  if  to  this  were  added  royalties  to 
Minerals  Separation,  estimated  at  about 
25c.  per  ton,  it  was  not  certain  that  the 
company  would  take  up  the  mine. 

"Our  Royalties  Are  Too  High," 
E.  H.  Nutter  Wrote 

In  conclusion,  Mr.  Nutter  advised 
his  superiors  in  Minerals  Separation 
North  American  Corporation  as  fol- 
lows: "Frankly,  I  am  at  a  loss  as  to 
just  what  to  advise,  specifically,  in  the 
matter  of  the  U.  S.  company.  I  know 
your  views  on  the  royalty  question — 
but  here  is  a  case  where,  if  we  charge 
them  an  all-round  royalty  on  all  of 
their  operations  using  flotation  of  say 
10c.  a  ton  or  a  royalty  that  would 
amount  to  this  charge,  it  is,  I  think,  all 
the  traffic  should  bear.  I  am  becoming 
more  and  more  convinced  that  our  roy- 
alties are  too  high,  and  am  getting  to- 
gether data  which,  I  think,  will  show 
that  we  are  losing  out  financially 
through  charging  a  royalty  which  is 
considered  too  high." 

"The  only  argument  that  I  can  see," 
continued  Mr.  Nutter,  "is  that  by  main- 
taining our  present  position  we  can 
hold  the  Butte  &  Superior  company  up 
for  more  than  we  otherwise  might,  but 
this,  again,  is  not  certain  in  my  mind, 
as  I  understand  the  law  is  very  definite 
that  all  of  the  profits  of  infringement 
belong  to  the  patent  owner  and  that 
our  scale  of  royalties  to  non-infringers 
will    not    be    considered. 

"I  pointed  out  to  Mr.  Lyon  that 
doubling  of  the  royalty  was  the  penalty 
for  infringement,  and  he  replied  that 
they  did  not  consider  that  they  were 
infringing  us  when  they  installed  their 
plant,  as  they  thought  that  Callow  was 
outside  of  our  patents,  and  we  had  lost 
out  in  the  Circuit  Court  of  Appeals, 
and  apparently  had  at  that  time  no 
special  right  to  collect  royalty;  which 
is  probably  the  way  they  looked  at  it, 
sincerely. 

"Another  matter  which  is  in  my  mind 
now,  and  which  I  will  mention  here — 
although  it  does  not  properly  belong  in 
this  letter — is  this :  That  it  would  be 
better  policy  for  us  to  delete  from  our 
license  those  clauses  which  always 
cause  irritation  to  our  licensees  and  in 
practice  are  not  observed.  I  refer  more 
particularly  to  the  embargo  on  informa- 
tion and  to  the  binding  of  employees  to 
turn  over  inventions  to  us.  These 
clauses,  so  far  as  I  can  see,  have  not 
in  fact  given  us  the  protection  intended 
by  them,  and  have  served  merely  to 
irritate  our  licensees  and  prospective 
licensees.  So,  why  keep  them  in  the 
license?  Theoretically  they  serve  a 
nice  end,  from  our  point  of  view;  prac- 
tically they   are   a   detriment   to   us." 

Why  British  Officials  Sanctioned 
American  Corporation 

During  the  hearings  in  April,  Min- 
erals Separation  produced  many  docu- 
ments for  the  purpose  of  explaining 
its  relations  during  the  war  with  the 
American   branch   of  the   German    firm 
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of  Beer,  Sondheimer  &  Co.  Among 
others,  it  produced  a  letter  from  the 
British  Treasury  officials  dated  Sep- 
tember, 1916,  and  authorizing  Minerals 
Separation  to  incorporate  its  American 
business  in  the  United  States  under  the 
name  of  Minerals  Separation  North 
American  Corporation  and  to  issue 
stock  and  stock  trust  certificates  to 
Benno  Elkan  and  Otto  Frohnknecht, 
which  stock  trust  certificates  the  Alien 
Property  Custodian  at  Washington 
later  seized  on  the  ground  that  the 
real  owners  were  the  German  firm  of 
Beer,   Sondheimer   &   Co. 

From  correspondence  now  put  in 
evidence  by  the  commission's  counsel, 
this  transaction  appears  in  quite  a  new 
light.  The  British  Treasury  officials, 
relying  apparently  upon  the  British 
Blacklist  of  July,  1916,  which  prevented 
the  Minerals  Separation  companies 
from  continuing  their  dealings  with 
the  American  branch  of  Beer,  Sond- 
heimer &  Co.,  at  first  flatly  refused,  as 
the  correspondence  now  in  evidence 
shows,  to  sanction  the  arrangement  as 
first  proposed  by  Minerals  Separation, 
and  were  induced  to  recede  from  this 
position  and  to  grant  the  desired  per- 
mission only  after  the  strongest  repre- 
sentations by  Minerals  Separation  offi- 
cials that  "the  transfer  of  the  company 
from  Great  Britain"  that  is.  Minerals 
Separation  American  Syndicate  (1913) 
Ltd.  "to  America,"  i.  e..  Minerals  Sep- 
aration North  American  Corporation, 
"will  make  it  easier  than  by  any  other 
conceivable  means  to  lessen  or  perhaps 
even  to  overcome  the  serious  adverse 
effects  of  the  strong  hostile  feeling 
which  exists  against  the  company  in 
America  because  of  its  being  a  foreign 
corporation  claiming  valuable  monop- 
olies in  that  country  under  Americ&n 
patents,  for  the  use  of  which  by  others 
it  demands  a  royalty  payment." 

Assert  American  Courts  Were 
"Influence^)"  Against  British 

"In  one  notable  instance,"  continued 
the  Minerals  Separation  officials,  "at 
the  hearing  by  the  San  Francisco  ap- 
peal court  of  an  appeal  against  the 
company,  the  opposing  counsel  actually 
told  the  court  that  the  company  was 
a  foreign  corporation  and  alleged  that 
it  was  trying  to  exact  a  tribute  from 
the  United  States  mining  industry 
'equal  to  the  national  debt.'  The  court, 
no  doubt,  influenced  by  this  considera- 
tion, decided  against  the  British  com- 
pany, but  that  decision  has  since  been 
called  up  for  revision  by  the  Supreme 
Court  in  Washington,  hence  the  need 
for  expediting  the  transfer  to  Ameri- 
can registration  to  assist  as  far  as 
possible  in  counteracting  any  prejudice 
which  may  exist  or  be  insinuated 
against  the  British  company  at  the  final 
hearing  of  this  and  two  other  impor- 
tant actions  pending  at  present  before 
the  Federal  courts  of  the  United 
States. 

"The  profit-earning  capacity  of  the 
company  is  very  great,  and  every  effort 
should  be  made  to  develop  it  to  its  full 
extent  and  to  preserve  the  process  for 
its    British    shareholders.       The    com- 


pany's position  at  present  is  that  it  has 
to  defend  its  extremely  valuable  prop- 
erty against  the  assaults  of  the  larger 
portion  of  the  powerful  American  min- 
ing interests  whose  avarice  will  not 
permit  any  scruples  to  stand  in  their 
way,  if  by  any  chance  they  can  crush 
the  company,  in  spite  of  the  enormous 
profits  they  are  making  or  will  con- 
tinue to  make  even  after  paying  the 
moderate  royalty  demanded.  .  .  . 
By  transferring  the  company  to  Amer- 
ica on  the  lines  proposed,  the  shares 
would  still  continue  to  belong  to  and 
be  held  by  exactly  the  same  share- 
holders now  on  the  British  register,  and 
in  exactly  the  same  proportion,  except 
that  7  per  cent  of  the  whole  share  capi- 
tal will  be  contributed-  by  shareholders 
and  used  to  cancel  or  commute  the  pay- 
ment to  the  agents  of  10  per  cent  of 
the  gross  income,  as  fully  explained 
above  and  in  the  agreement  of  4th 
August,  1916. 

English  Company's  Holdings 
Unsalable 

"There  has  never  been  any  market 
for  the  shares  of  the  English  company 
either  in  England  or  abroad,  whereas 
if  transferred  to  America  as  an  Ameri- 
can corporation  there  is  every  reason 
to  believe  that  the  shares  will  become 
marketable  there,  and  thus  enable  Brit- 
ish shareholders  to  realize  their  present 
unsalable  holdings  in  exchange  for 
American  cash.  ...  If  the  trans- 
fer of  the  English  company  to  America 
is  not  soon  allowed,  the  existing  hostil- 
ity in  America  against  the  company 
will  not  only  increase,  but  as  has  al- 
ready occurred  may  again  be  used  to 
prejudice  the  company's  cause  in  the 
three  actions  at  present  before  the  Fed- 
eral courts  of  the  United  States." 

The  hearings  adjourned  on  May  5, 
and  are  to  be  resumed  some  time  after 
May  31,  at  such  time  and  place  as  the 
Federal  Trade  Commission  may  select. 

Metric  Conference  Takes  Place 
in  San  Francisco 

The  World  Metric  Standardization 
Conference  was  held  in  San  Francisco 
at  the  Palace  Hotel  on  May  17,  300 
persons  being  present.  Representatives 
of  the  Army  and  Navy  sp  oke  of  the 
need  for  adopting  the  metric  system. 
Communications  favoring  it  were  read 
from  many  prominent  men  and  indus- 
trial concerns,  including  the  U.  S.  Steel 
Corporation  and  the  Baldwin  Locomo- 
tive Works.  Burgess  Darrow,  chief  of 
the  technical  division  of  the  Goodyear 
Tire  &  Rubber  Co.,  was  one  of  the 
speakers.  In  their  new  plant,  at  Los 
Angeles,  employing  5,000  men,  no  sys- 
tem but  the  metric  is  used.  The  Akron 
plant  with  40,000  employees  is  partially 
metric  and  will  be  entirely  so  within  a 
couple  of  years. 


In  Sweden  there  were  in  operation,  on 
March  31,  68  blast  furnaces,  against 
81  the  previous  year;  85  Lancashire 
hearths,  against  107;  Bessemer  fur- 
naces 9,  against  11;  Martin  furnaces 
48,  compared  virith  52;  and  electric  and 
crucible  furnaces  12,  as  against  5. 


Federal  Company  Again  Seeks  To 
Raise  from  Hecla  Ground 

Court   Likely    To   Grant   Permission   at 

Hearing  To   Be  Held   in   Coeur 

d'Alene  on  May   31 

In  the  pending  apex  litigation  be- 
tween the  Federal  Mining  &  Smelting 
Co.,  plaintiff,  and  the  Hecla  Mining  Co., 
in  the  Coeur  d'Alene  district  of  Idaho, 
the  Federal  will  renew  its  application 
for  an  order  permitting  it  to  raise  from 
the  Hecla  workings  to  the  surface. 
This  motion  will  be  heard  by  Judge 
Deitrich,  of  the  United  States  district 
court,  at  Coeur  d'Alene  on  May  31.  A 
motion  to  the  same  effect  was  denied 
early  in  April,  but  the  subsequent  ap- 
pearance of  the  Marsh  Mines  Consoli- 
dated as  a  party  to  the  litigation  has 
changed  the  situation  in  a  manner  that 
may  induce  the  court  to  grant  permis- 
sion. 

In  denying  the  motion  in  the  first 
instance  Judge  Deitrich  said:  "If  all 
the  parties  interested  were  parties  to 
the  suit,  I  think  I  would  be  inclined  to 
grant  the  petition,  if  it  could  be  done 
in  such  a  manner  as  not  to  interfere 
seriously  with  the  defendant  company 
in  its  mining  operations,  provided,  of 
course,  that  it  should  be  without  any 
possibility  of  loss  to  that  company.  But 
the  showing  of  the  relation  between  the 
so-called  alleged  claim  belonging  to  the 
plaintiff  company  and  the  underground 
workings  beneath  the  surface  of  the 
defendant's  claims  is  so  meager,  and  it 
being  possible,  if  the  case  proceeds  in 
its  present  form,  for  the  Marsh  Mines 
company  to  bring  another  suit  and  ask 
for  the  same  intermediate  or  pro- 
visional relief,  I  don't  think  that  the 
court  ought  at  this  time  to  exercise 
its  discretion  in  favor  of  granting  that 
relief.  If  the  Marsh  Mines  company 
were  a  party  to  the  suit,  I  think  I 
should  consider  very  favorably  tie 
petition." 

The  Marsh  company  has  a  lease  on 
the  Russell  claim,  owned  by  the  Federal 
company,  in  which  is  the  alleged  apex 
of  the  Hecla  "east  orebody."  "The 
Marsh  lease  does  not  expire  until  July, 
1926,  and  the  company  is  now  engaged 
in  sinking  on  the  vein  in  the  Russell 
claim  with  the  view  of  ultimately  prov- 
ing its  apex  contention  by  following 
the  vein  down  to  the  coveted  orebody 
in  the  Hecla  ground. 

It  appears  that  the  Marsh  and  Fed- 
eral, while  having  a  common  purpose 
as  against  the  Hecla,  are  not  in  agree- 
ment in  regard  to  their  respective 
rights  in  the  event  that  it  is  finally 
decided  that  the  apex  to  the  Hecla  ore- 
body  is  in  the  Russell  claim.  It  is  for 
this  reason  that  the  Marsh  company 
has  now  filed  a  suit  in  intervention,  and 
in  doing  so  it  has  possibly  opened  the 
way  for  the  Federal  company  to  secure 
favorable  action  on  its  petition  to  be 
permitted  to  raise  from  the  workings 
of  the  Hecla. 

It  is  not  likely  that  the  suit  will  come 
to  trial  before  next  summer  or  fall,  as 
much  time  will  be  required  by  both  the 
Federal  and  the  Hecla,  particularly  the 
former. 
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Michigan  Land  &  Iron  Co.  Bought 
by  Henry  Ford 

Transfer  Not  Yet  Concluded  Comprises 

Large  Timber  Holdings,  Mineral 

Tracts   and   Lake  Front 

Terms  have  been  arranged  and  de- 
tails completed  for  the  transfer  of  the 
Michigan  Land  &  Iron  Co.'s  interests 
to  Heni-y  Ford  and  associates  of  De- 
troit. This  deal,  which  has  not  been 
completed  legally,  involves  32,000  acres 
of  upper  peninsula  territory  in  Baraga, 
Houghton  and  Iron  counties.  It  in- 
cludes large  tracts  of  hardwood  timber 
land,  sqme  mineral  ground,  including 
two  partially  explored  iron  ore  tracts, 
and  a  large  strip  of  lake  front  on  Lake 
Superior.  The  consideration  runs  into 
millions. 

The  Michigan  Land  &  Iron  Co.  is 
owned  in  England.  Eighty-five  per 
cent  of  the  stock  belongs  to  Lord  Bras- 
sey.  Originally  the  land  was  secured 
through  some  grants  that  were  made 
in  the  early  days  of  railroad  building 
in    the    upper    peninsula    of    Michigan. 


Initial  Capacity  of  Schwarz  Zinc 
Oxide  Plant  10,000  Lb. 

The  first  two  furnaces  to  be  com- 
pleted at  the  new  zinc  oxide  plant 
erected  in  the  Joplin  district  by  the 
Metals  Extraction  Coi-poration  of  Amer- 
ica are  shown  in  the  accompanying  cut 
together  with  other  views  of  the  works. 
These  two  furnaces  are  capable  of  pro- 
ducing 10,000  lb.  of  zinc  oxide  in 
twenty-four  hours.  Room  is  provided 
in  the  furnace  house  for  ten  additional 
furnaces.  The  total  capacity  will  be 
80,000  lb.  of  zinc  oxide  per  twenty-four 
hours. 

In  the  mixing  house  the  ores  and 
other  raw  materials  are  weighed  and 
mixed,  and  no  manual  handling  is  re- 
quired outside  of  furnace  attendants, 
until  the  oxide  is  discharged  from  the 
bags  in  the  bag  room. 

There  are  several  fans  installed. 
Trails  .extending  from  the  furnace 
house  through  the  fan  house  to  the  bag 
house  aggregate  about  800  lineal  feet 
in  length,  and  vary  from  28  in.   to  36 


Heavier  Mine  Taxation  Avoided 
in  Ontario 

Two   Cents    Per   Share   Tax    Levied   on 
Stock  Transfers  Worrying  Brok- 
ers— Likely  To  Be  Changed 

Under  the  new  budget,  just  brought 
down  by  the  Dominion  Government,  it 
is  apparent  that  the  mines  will  not  be 
required  to  pay  higher  taxes.  At  pres- 
ent there  are  two  methods  of  taxation, 
the  Corporation  Income  Tax  and  the 
Business  Profits  War  Tax,  which  is 
still  in  existence,  although  it  has  been 
revised  downwards.  Under  the  latter 
tax,  before  it  was  amended,  the  capital 
of  a  mine  for  taxation  purposes  was 
taken  as  five  times  the  net  profits  for 
the  year,  and  on  this  capital  10  per  cent 
was  allowed  for  depletion  and  7  per 
cent  for  the  return  on  the  capital,  the 
tax  being  25  per  cent  of  the  balance  of 
the  profits  after  these  deductions. 
Under  the  tax  as  amended,  10  per  cent 
is  allowed  as  the  return  on  the  capital, 
and  the  tax  amounts  to  20  per  cent.  If 
10  per  cent  of  five  times  the  profits  is 


3INC  OXIDE  PLANT  ERECTED  AT  JOPLIX,  JIO..  BY  METALS    EXT1;.\( ■riii.X    CORl'DKATIOX. 

BAG  HOUSE  AND  OXIDE  PACKING  BUILDING  AT  RIGHT 


KIK.N'.VCK    ROOM    AT    LEFT. 


The  original  Marquette,  Houghton  & 
Ontonagon  R.R.,  now  included  in  the 
Duluth,  South  Shore  &  Atlantic  sys- 
tem, which  company,  in  turn,  is  dom- 
irated  by  the  Canadian  Pacific  inter- 
ests, issued  a  large  amount  of  bonds 
for  its  first  financing.  Covering  the 
bonds  was  a  land  mortgage  which  the 
Brassey  interests  later  found  it  neces- 
sary to  take  over.  This  land  has  been 
held  for  forty-five  yeai-s  by  these  people, 
who  are  also  interested  in  mining  in 
oflier  jaarts  of  the  world. 

Braden  Completing  Plant 

The  let-down  in  demand  for  ocean 
shipping  in  the  last  few  months  has  en- 
abled the  Braden  Copper  Co.  to  get  de- 
livery in  South  America  on  its  raw  ma- 
terials and  construction  has  been  mate- 
rially hastened.  The  10,000-ton  unit  is 
in  the  last  stages  of  completion  and 
vhen  finished  the  Braden  plant  will 
have  a  capacity  for  production  of  150,- 
000,000  lbs.  of  copper  a  year. 


in.  in  diameter.  All  steel  work  has  been 
done  at  the  company's  own  shop. 

The  bag  house  is  a  fire-proof  building 
and  is  45  ft.  over  all  in  height.  There 
are  456  bags,  each  30  ft.  long  and 
fastened  to  cast  iron  floor  plates,  the 
weight  of  which  aggregates  about 
53,000  lb. 

This  plant  will  produce  only  lead-free 
zinc  oxide.  The  method  is  said  to  be 
equally  applicable  to  the  production  of 
zinc  oxide  from  high-grade  zinc  ore  and 
to  the  extraction  of  zinc,  copper,  lead 
and  silver  from  other  ores. 


The  continued  drop  in  the  price  of 
silver  is  causing  a  good  deal  of  uneasi- 
ness to  the  Cobalt  operators,  particu- 
larly in  view  of  the  fact  that  there  are 
large  amounts  of  bullion  and  ore  on 
hand  that  have  been  held  in  the  expecta- 
tion of  higher  prices.  Advices  from 
New  York  for  the  past  several  months 
have  consistently  been  to  the  effect  that 
the  market  would  be  strong. 


allowed  for  depletion  and  a  similar  sum 
for  the  return  on  the  capital  it  is  ap- 
parent that  the  mines  would  not  pay 
anything,  no  matter  what  their  earn- 
ings were.  However,  the  Government 
imposes  the  income  tax  if  this  will 
bring  a  larger  revenue  than  the  business 
profits  tax,  so  that  the  mines  cannot 
hope  to  escape.  Under  the  income  tax, 
an  allowance  is  made  for  depletion,  the 
ordinary  exemption  is  $2,000  and  the 
tax  is  10  per  cent  of  the  balance. 

Mining  brokers  are  somewhat  wor- 
ried over  the  new  tax  on  mining  shares 
as  announced  in  the  Dominion  budget, 
which  stated  that  a  ta.x  of  two  cents  a 
share  would  be  levied  for  all  transfei-s 
of  stock.  As  some  of  the  mining  stocks 
sell  for  only  a  few  cents,  it  would  be 
manifestly  unfair  to  charge  the  same 
tax  as  for  a  share  having  a  par  value  of 
$100,  and  it  is  believed  that  the  tax  will 
be  based  on  $100  par  value  of  stock, 
which  would  not  be  considered  oppres- 
sive. 
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Yukon  Gold  Prospecting  for  Tin 
in  Malay  States 

The  Yukon  Gold  Co.  has  continued  its 
efforts  to  secure  new  properties,  accord- 
ing to  its  annual  report.  The  most  im- 
poi-tant  development  has  been  in  the 
Federated  Malay  States,  Asia,  in  con- 
nection with  the  production  of  placer 
tin  by  dredging. 

Over  a  year  ago  a  prospecting  party, 
in  charge  of  Charles  H.  Munro  and 
Prof.  John  F.  Newsom,  engineers,  was 
dispatched  to  that  country,  and  early 
in  this  year  Colonel  O.  B.  Perry,  con- 
sulting engineer  and  general  manager 
of  the  company,  arrived  in  the  field. 
On  January  15,  1920,  he  cabled  that  he 
was  very  favorably  impressed  with  the 
work  done  to  date,  and  with  the  future 
possibilities  of  the  business.  Sufficient 
ground  for  three  dredges  has  already 
been  proven  and  other  areas  are  being 
e.xamined.  It  is  e.xpected  that  during 
1920  further  workable  areas  will  be 
acquired. 

Two  Yukon  dredges,  No.  5  and  No.  8, 
have  already  been  shipped  to  the  new 
field  and  the  Iditarod  Alaska  dredge 
with  its  300-kw.  steam  turbine  gen- 
erator plant  is  being  dismantled  in 
preparation  for  shipment.  Complete 
machine  shop  equipment  and  spare 
parts  are  also  bemg  assembled. 


Civil  Service  Examinations 

Those  interested  in  the  following  ex- 
'miinations  should  apply  to  the  ,  Civil 
Service  Commission,  Washington,  D. 
C,  for  form  1,312,  stating  title  of  ex- 
amination desired. 

Mining  draftsman,  male  and  female, 
^.1,200.  An  open  competitive  examina- 
tion on  June  23  next.  A  vacancy  in  the 
Bureau  of  Mines,  Pittsburgh,  Pa.,  may 
be  filled  from  this  examination,  which 
will  be  held  at  various  places  in  each 
state. 

Specialist  in  natural-gas  conserva- 
tion, female,  $2,160-$2,.500.  An  open 
competitive  examination  on  June  22.  A 
vacancy  in  the  Bureau  of  Mines  for  field 
service  may  be  filled  from  this  examina- 
tion. Not  necessary  to  report  at  any 
place  for  examination. 

Safety  engineer,  male,  $2,.500-$3,000. 
Open  competitive  examination  on  June 
22.  A  vacancy  at  Amatol  Arsenal, 
Hammonton,  N.  J.,  may  be  filled  from 
this  examination.  Not  necessary  to 
report  at  any  place  for  examination. 

Technical  examiner  for  mineral  and 
metal  claims  investigations,  male, 
$b',300-$4,800.  Vacancies  in  Bureau  of 
Mines  for  field  duty  or  Washington  ser- 
vice may  be  filled  from  this  examina- 
tion. Not  necessary  to  report  at  any 
place  for  examination. 


Recent  Production  Reports 

Mohawk  Mining:  Co.  produced  1,071,- 
553  lb.  copper  in  April  (1,041,874  irt 
March);  Wolverine,  346,428  lb.  in  April 
(267,793  in  March);  and  Michigan,  116,- 
S50  lb.  in  April  (114,841  in  March). 

East  Butte  produced  1,291,840  lb.  cop- 
per in  April  against  1,909,720  lb.  in 
March. 

Granby  Consolidated's  output  in  April 
was  2,105,400  lb.  copper  compai'ed  with 
2,095,500  in  March. 

Compagnie  du  Boleo,  Santa  Rosalia, 
Baja  California,  produced  1,063,168  lb. 
copper  in  April  against  1,193,416  in 
March. 

Burma  Corporation  produced  5,640,- 
320  lb.  lead  in  April  (6,415,360  in 
March)  from  7,718  tons  of  lead-bearing 
material;  4,258,240  lb.  refined  lead 
(4,885,440  in  March);  and  233,800  oz. 
silver  (261,580  oz.  in  March). 

Chile  Copper  Co.  produced  8,172,000 
lb.  copepr  in  April  compared  with  9,- 
256,000  in   March. 


The  American  Smelting  &  Refining 
Co.  has  advised  the  Arizona  Tax  Com- 
mission that  the  Sasco  smelter  at  Sas- 
co,  Ariz.,  is  being  dismantled.  The 
plant  on  a  production  basis  was  taxed 
01.  a  valuation  of  $500,000.  The  owners 
now  suggest  $50,000  as  an  ample  sum. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Government's  Nitrate  Program 
Criticized 

Graham     Committee     Makes     Report — 

Millions    Spent    But   No   Nitrate 

Manufactured 

After  a  protracted  and  acrimonious 
series  of  hearings,  the  special  com- 
mittee under  the  direction  of  Repre- 
sentative Graham,  of  Illinois,  has  made 
its  report  on  the  nitrate  program  of 
the  government  during  the  war.  The 
War  Department  is  roundly  criticized 
in  the  majority  opinion,  but  the  minor- 
ity report  admittedly  takes  much  of  the 
wind  from  the  sails  of  the  majority. 
Among  the  conclusions  of  the  majority 
ir;  that  the  Government  spent  $116,194,- 
974.37  on  its  nitrate  program  and  "that 
this  expenditure  produced  no  nitrates 
prior  to  the  armistice  and  contributed 
nothing  toward  the  winning  of  the 
war." 

The  minority  takes  exception  to  the 
total  amount  expended  and  disagrees 
utterly  with  the  statement  that  the  ex- 
penditures contributed  nothing  to  the 
winning  of  the  war.  If  these  prepara- 
tions to  produce  nitrates  in  great 
volume  were  useless,  it  points  out  that 
3,000,000  more  men  than  were  neces- 
sary were  called  to  the  colors.  It 
maintains  that  the  large  number  of 
soldiers  in  training  in  the  United  States 
had  an  extremely  important  bearing 
on  the  capitulation  of  Germany. 

The  majority,  in  its  report,  says  at 
one  point:  "Had  the  War  Department, 
early  in  1916,  purchased  and  stored  in 
this  country  large  quantities  of  Chil- 
ean nitrates,  as  was  advised  and  urged 
by  General  Crozier  and  others  to  the 
Secretary  of  War,  the  only  excuses 
for  the  building  of  Government  nitrate 
plants  in  the  late  fall  of  1917  would 
be  lacking,  and  the  nation  would  have 
saved    at   least    $116,194,974.37." 

In  answer,  the  minority  says:  "The 
criticism  of  the  War  Department  be- 
cause it  did  not  early  in  1916  purchase 
and  store  large  quantities  of  Chilean 
nitrates  as  suggested  by  General 
Crozier  and  others  may  be  answered 
b>  the  simple  statement  that  it  had 
no  funds  with  which  to  purchase.  Con- 
gress not  having  supplied  them,  and 
there  was  no  authority  of  law  to  buy 
on  credit.  Had  there  been  such  author- 
ity, Chile  was  not  selling  on  credit  then. 
All  that  she  could  produce  was  being 
taken  for  cash  and  more  was  being 
called  for.  It  was  going  to  Italy,  Eng- 
land, and  France.  In  its  practical  as- 
pects, the  purchase  and  storage  by  us 
in  1916  of  large  quantities  of  Chilean 
nitrate  would  have  simply  depleted  the 
stocks  of  that  part  of  the  world  which 
was  then  fighting  Germany  and  with 
whom  we  subsequently  became  asso- 
<  iited  in  the  struggle." 


Passage  of  Tungsten  Bill  Asked 

Though  none  of  the  so-called  emer- 
gency tariff  bills  has  come  up  for  con- 
sideration on  the  floor  of  the  Senate, 
Senator  Phipps,  of  Colorado,  delivered 
an  address  on  May  19,  in  which  he 
urged  the  passage  of  the  tungsten  bill. 
An  extract  from  his  remarks  follows: 

"The  Ways  and  Means  Committee  of 
the  House  and  the  Finance  Committee 
of  the  Senate  have  had  exhaustive  hear- 
ings, taking  testimony  from  representa- 
tives of  all  branches  of  the  tungsten 
industry.  These  witnesses  have  pre- 
sented certified  or  sworn  statements, 
which  have  been  made  a  part  of  the 
record  of  the  hearings  held  and  show 
the  production  costs  in  the  United 
States  and  in  China,  and  upon  this  evi- 
dence the  Finance  Committee  has 
worked  out  the  rates  of  duty  which  are 
considered  necessary  to  re-establish 
and  develop  the  tungsten  industry  in 
the  United  States.  The  bill  as  it 
passed  the  House  provided  for  a  duty 
of  $10  per  unit  on  tungsten  ore  and  a 
corresponding  compensatory  duty  on 
the  manufactured  products  of  tungsten. 

"The  Finance  Committee  has  amended 
the  bill,  reducing  the  rate  of  duty  to  $9 
per  unit,  and  has  reduced  the  compen- 
satory duties  of  the  manufactured  prod- 
ucts in  like  proportion." 

Gold  Producers  Must  Have  Aid, 
Committee  Is  Told 

H.  W.  Seamon,  president  of  the  Tro- 
jan Mining  Co.,  of  South  Dakota,  and 
H.  N.  Lawrie,  economist  of  the  Ameri- 
can Mining  Congress,  appeared  before 
the  House  Ways  and  Means  Committee 
on  May  25,  urging  the  passage  of  a 
gold  premium  bill.  Production  will 
cease  unless  relief  is  given,  they  said. 


Rules  Committee  Urged  To  Con- 
sider War  Minerals  Bill 

Representative      Garland      Ask.s      That 

Measure    Be    Allowed    To   Come 

Soon  Before   House 

Members  of  the  Committee  on  Mines 
and  Mining  of  the  House  were  granted 
a  hearing  May  22  by  the  House  Com- 
mittee on  Rules.  Chairman  Garland 
and  several  members  of  his  committee 
urged  that  the  Rules  Committee  allow 
the  bill  "to  provide  further  for  the  re- 
lief of  war  minerals  producers"  to  come 
up  for  early  consideration  on  the  floor 
of  the  House.  The  Committee  on  Rules 
listened  to  the  testimony,  but  gave  no 
indication  as  to  what  action  it  may  take. 

Awards  under  the  War  Minerals  Re- 
lief Act  during  the  week  ended  May  15, 
were  as  follows  (the  name  of  the 
claimant,  the  mineral,  the  amount  of 
the  award  and  its  percentage  relation- 
ship to  the  amount  of  the  original  claim 
are  shown)  :  Hymer  and  Rufner,  man- 
ganese, $752.19,  5  per  cent;  Shaeffer 
Bros.,  chrome,  $870.00,  44  per  cent; 
N  B.  Cool,  manganese,  $2,044.51,  36 
per  cent. 

Phosphate  Land  Leasing  Rules 
Approved 

Seci-etary  Payne  approved  rules  and 
regulations  on  May  22  for  leasing 
phosphate  deposits  on  the  public  lands, 
it  is  announced  by  the  Department  of 
the  Interior.  The  regulations  will  open 
tl-em  to  lease  in  areas  not  exceeding 
2,560  acres  each.  Applications  for 
leases  are  to  be  filed  with  the  local 
land  offices  for  transmission  to  the 
Secretary  of  the  Interior,  and  printed 
copies  of  the  rules  and  re  rulations  will 
be  available  to  those  officers  and  to  the 
public   as   soon   as   printed. 


STATUS  OF  PENDING  MINING  LEGISLATION 

Bills  That  Have  Reached  Committee  Stage 

Subject  of  Bill  Bill  No.  Author  Present  Status 

Silver  in  coins H.R.  11,226...    McFadden.    Before   House  Committee 

Mel.  Min.  nn  Ind.  Res.  S.  287 Ashurst..  .  .    On  Senate  Calendar 

Timber  for  mining  pur- 
poses    S.  .Vo.  1 Pttlman .  .  .    Passed  Senate  Oct.  3,  before   House 

Committee 
Anti-dumping //.  ^.  10,918.. .  Fordney....    Passed    Housf    Dec.   9,   on    Senate 

CaUnJar 
Laboratory  glassware .  .     H.  R.  7,78S.. . .    Bacharach..    Passed    House    .-fug.    2,   on    Senate 

CitUndar 
Magnesite //./?.  5,218.. . .    Hadley....    Passed  House   Aug.    7,  on    Senate 

Calendar 
Tungsten H.R.  4,437.     .    Timberlake.    Passed  House  Aug.  21,  on    Senate 

Calendar 
Zinc H.R.6,2iS.         .\tcPherson.    Passed  House    Sept.    2,    on  Senate 

Calendar 

If'ar  Minerals  Relief     It.  R.  13,091.     Garland Reported  favorably  to  the  House 

March  25. 


Man  29.   1920 


Engineering    and    Mining    Journal 


1235 


News  by  Mining  Districts 


ALASKA 

Chances      for      Prospecting      Good      in 
Talkeetna    River    Basin 

"That  portion  of  the  Talkeetna  min- 
ing tiistrict,  the  Talkeetna  River  Basin, 
is  one  of  great  interest  to  mineralo- 
gists, and  should  be  of  equal  interest  to 
prospectors,"  says  the  current  issue  of 
the  Alaska  Railroad  Record.  "While 
considerable  prospecting  has  been  done, 
particularly  on  Iron  Creek  and  tribu- 
taries, it  is  claimed  that  the  greater 
part  of  this  district  is  yet  to  be  ex- 
amined by  prospectors,  although  one  or 
two  prospectors  have  looked  thus  far 
for  placer  ground.  But  experienced 
prospectors  would  not  waste  very  much 
time  in  looking  for  placer  in  this  dis- 
trict because  it  is  pre-eminently  a  hard 
rock  formation.  Across  a  low  divide 
from  Iron  Creek  to  the  north  lies  Har- 
ris Creek,  which  enters  the  Talkeetna 
above  the  big  canyon. 

From  Prairie  Creek,  12  miles  below 
Harris,  to  the  Yellow  Jacket,  and  12 
miles  above,  a  few  prospectors  are  very 
well  acquainted  with  the  ground,  and 
they  report  having  observed  bomite. 
silver-lead  ore,  chalcopyrite,  gold  and 
platinum  in  this  area.  These  prospect- 
ors also  claim  that  the  gold  is  to  be 
found  in  porphyry  and  rhyolite  dikes 
of  great  dimensions. 

"The  Talkeetna  King  and  Queen,  lo- 
cated three  years  ago,  is  a  porphyry 
dike.  It  pans  freely  over  an  area  of 
2,000  by  1,600  ft.,  and  has  a  value  es- 
timated at  $300  per  ton,  and  several 
prospectors  declare  that  there  are  three 
million  tons  of  ore  in  sight.  It  is  also 
reported  that  this  dike  has  an  eleva- 
tion of  about  1,500  ft.  from  Harris 
Creek,  and  can  be  tapped  at  that  depth. 
Another  inviting  feature  is  that  Harris 
Creek  supplies  unlimited  water  power 
for   mining  purposes. 

"Two  and  one-half  miles  up  the  river 
from  the  dike  already  mentioned,  is 
the  Foster  Brothers  and  Sinclair  Iron 
Creek  quartz  claims  on  Gold  Creek, 
which  they  claim  to  be  a  rhyolite  dike 
about  100  ft.  in  width  carrying  known 
values  which  are  believed  to  extend 
clear  across  the  dike. 

"Late  last  fall  bornite  was  discovered 
in  a  dike  about  40  ft.  in  width.  Samples 
o."  this  ore  which  were  sent  to  Tonopah, 
returned  a  value  of  $71  per  ton.  It 
contained  about  four  ounces  of  silver 
per  ton. 

Those  who  have  investigated  de- 
clare that  it  is  an  ideal  prospecting 
proposition  and  one  that  will  yield  a 
rich  return  to  those  who  are  in  earnest. 
The  district  is  located  about  forty-five 
miles  from  the  Alaska  Government 
Railroad  at  Indian  River,  over  a  high, 
ary  country  with  no  divide  to  cross.  At 
this  season  of  the  year,  however,  it  is 
necessary  to  use  the  pack  trail  from 
Talkeetna,  a  distance  of  about  seventy- 
five  miles." 


ALABAMA 

New   Furnaces  Almost   Double  Iron 
Output 

Birmingham — Before  the  end  of  May 
there  will  be  in  operation  in  Alabama 
twenty-six  stacks  compared  with  fifteen 
at  the  same  time  in  1919,  an  increase  of 
60  per  cent.  This  means  a  60  per  cent 
increase  in  iron  production  over  that 
for  the  same  period  in  1919. 

Sloss-Shefield  Steel  &  Iron  Co.  has 
blown  in  No.  1  city  furnace  after  thirty 
days'  idleness,  during  which  it  was  re- 
lired. 

The  Tennessee  Coal,  Iron  &  R.  R.  Co. 
announces  the  blowing  in  of  No.  3  stack 
at  Bessemer  about  May  20.  Both  these 
furnaces  will  produce  foundry  iron. 

The  Sloss-Sheffield  company  now  has 
five  active  stacks  as  follows:  One  each 
at  North  Birmingham,  Sheffield  and 
Florence  and  two  in  Birmingham.  This 
complement  of  active  iron  producers 
gives  the  Sloss-Sheflield  the  largest  cur- 
rent capacity  for  producing  foundry  iron 
in  the  Southern  States.  The  Woodward 
follows  with  four  active  stacks,  three 
of  which  are  on  foundry  and  one  on 
basic. 

The  T.  C.  I.  has  five  active  on  basic 
at  Ensley,  one  on  basic  at  Alice  and 
one  on  foundry  at  Bessemer.  The  Ala- 
bama company  is  operating  two  at 
Gadsden.  Holt,  Jenifer,  Woodstock  and 
Sheffield  Iron  Corporation  have  one  each 
going.  One  charcoal  stack  at  Shelby  is 
in  operation. 

The  Sloss-Sheffield  now  has  a  daily 
capacity  of  1,500  tons  of  pig  iron,  and 
will  soon  be  getting  byproduct  coke 
from  the  second  sixty-oven  battery  of 
its  new  byproduct  works.  The  total 
producing  capacity  of  the  plant  is  1,800 
to  2,000  tons  of  coke  each  day. 

Other  furnaces  now  idle  would  resume 
if  coal  and  other  raw  material  could  be 
assembled  in  sufficient  regular  quantity. 
The  Republic  company  has  a  stack  in 
condition  to  operate  and  T.  C.  I.  has  at 
least  two. 

ARIZONA 

Superior  &  Boston  Handling  Less  Water 

— Stargo  Ore  Tested  To  Determine 

F^ow    Sheet 

Globe — In  spite  of  much  newly  opened 
ground  the  water  pumped  by  Superior 
A-  Boston  from  the  1,200-ft.  level  con- 
tinues to  decrease.  In  March  8,206,665 
gal.  was  pumped  compared  with  13,435,- 
950  in  March,  1919.  It  is  thought  prob- 
able that  the  surface  flume  is  respons- 
ible for  this  as  it  discharges  the  water 
beyond  the  point  where  it  could  re-enter 
the  mine.  Diamond  drilling  has  not 
yet  cut  the  Old  Dominion  vein  and  new 
holes  will  be  drilled  in  a  southerly 
direction.  The  foot-wall  vein  has  been 
cut  in  the  668  level  crosscut.  The  ore 
in  the  face  is  low  grade.  Upraising 
has   been   started. 


Old  Dominion  has  started  drifting  on 
the  20th  level  from  the  A  shaft.  Sta- 
tions have  been  cut  on  the  20th  and  22d 
levels  of  the  K  shaft  and  drifting  will 
be  started  soon.  Pumps  are  to  be  in- 
stalled in  the  latter  shaft  to  handle 
water  over  to  the  main  pumping  sys- 
tem. High-grade  copper-silver-lead 
ores  are  being  shipped  from  leases  on 
the  Mallory,  a  property  adjoining  and 
owned  by  the  Old  Dominion. 

Miami — Inspiration  will  start  sink- 
ing two  shafts  at  once  from  the  600 
level,  to  be  carried  to  a  further  depth 
of  300  ft.  Production  is  on  a  basis  of 
50  per  cent  of  normal.  Interesting 
studies  in  economical  treatment  of  ore 
are  afforded  by  operations  that  give 
profit  in  the  handling  of  ore  that  runs 
as  low  as  1.03  per  cent  copper.  This 
low  average  is  due  to  the  close  pulling 
of  slopes.  Only  a  couple  of  years  ago, 
with  better  bullion  (prices  and  with 
lower  operating  costs,  1.5  per  cent  ore  , 
was  considered  the  lowest  that  could  be 
bandied  without  loss. 

The  latest  drilling  of  the  Porphyry 
Consolidated  at  800  ft.  is  in  commercial 
ore.  The  hole  is  300  ft.  from  an  In- 
spiration boundary  line  and  500  ft.  from 
a  hole  on  the  Live  Oak-Inspiration  said 
to  have  cut  90  ft.  of  good  sulphide. 

Morenci — Ernest  Gayford,  of  the 
General  Engineering  Co.,  of  Salt  Lake 
City,  has  been  inspecting  the  property 
of  the  Stargo  Mines  Co.,  preliminary  to 
erecting  a  mill.  He  has  completed  a 
laboratory  test  of  the  average  Stargo 
ore,  with  a  saving  of  97  per  cent  of  the 
gold  and  86  per  cent  of  the  silver.  The 
ore  runs  from  $15  to  $20  in  gold  and 
silver  and  mill  costs  are  expected  to 
be  about  $8.  The  process  will  involve 
concentration    and    cyaniding. 

Ajo — New  Cornelia  is  shipping  a 
couple  of  trainloads,  60  cars,  of  copper 
cathodes  to  Perth  Amboy,  N.  J.,  the 
freight  embai'go  having  been  lifted  to 
that  extent  by  the  railroad.  Copper 
has  been  piling  up  in  the  local  yards 
for  several  weeks,  while  sulphide  ship- 
ments to  Douglas  have  been  discon- 
tinued. 

Superior — A  1,000-ft.  shaft  is  to  be 
sunk  under  contract  on  the  Camelback 
property  in  the  Silver  King  section. 
W.  C.  Buchanan,  of  Shreveport,  La.,  in 
charge,  is  building  a  camp  and  a  wagon 
road. 

Johnson — The  Johnson  Copper  De- 
\elopment  Co.  has  the  8th  level  un- 
watered  and  drifting  started.  It  is 
expected  to  cut  the  ore  within  100  ft. 
The  shaft  has  recently  been  retimbered 
and  the  property  is  in  condition  for  a 
large  output  when  the  ore  is  reached. 

The  Mining  &  Development  Corpora- 
tion of  Arizona  is  drifting  west  on  the 
orebody  recently  struck.  The  entire 
face  of  the  6  x  8-ft.  drift  is  in  ore,  the 
width  of  which  is  not  known,  as  neither 
wall   has   been   struck. 
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The  Keystone  Copper  Co.  is  awaiting 
the  arrival  of  lumber  to  start  erection 
of  its  mill;  all  other  equipment  is  on 
the  ground. 

The  new  steam  hoist  of  the  Arizona 
United  Mining  Co.  has  arrived  and  is 
being  installed.  TWis,  with  the  new 
oil-burning  boiler  being  put  in,  will 
undoubtedly  increase  the  company's 
output. 

The  Arizona-Texas  is  shipping  a 
high-grade  silver-lead  ore  after  pro- 
longed inactivity. 

Phoenix — The  State  Corporation 
Commission  has  denied  the  prayer  of 
W.  G.  Duncan,  B.  F.  Baker  and  others 
for  appointment  of  a  receiver  for  the 
New  Dominion  Copper  Co.  of  Globe, 
which  has  pi-operty  adjoining  the  Old 
Dominion.  The  commission  held,  after 
a  hearing,  that  no  evidence  had  been 
offered  in  support  of  the  complaint  that 
the  company  had  been  conducting  its 
affairs  in  an  unsafe  manner. 


IDAHO 

Cedar   Creek   M.   &    M.   Co.    Resumes — 

Guelph  Co.  Suspends  Temporarily 

^-Callahan    Directors    Re- 

Elected 

Wallace — A  splendid  showing  of 
lead-silver  ore  has  been  developed  on 
tlie  200  level  of  the  Chicago-Boston, 
which  is  under  bond  to  John  A.  Percival, 
of  New  York,  president  of  the  Callahan 
Zinc-Lead  Co.  Some  delay  was  caused 
in  drifting  on  this  level,  owing  to  a 
cave,  but  this  is  now  caught  up.  The 
ore  shoot  has  been  followed  for  200  ft., 
showing  more  and  better  ore  than  in 
the  100  level  and  the  tunnel.  The  ore 
is  of  good  milling  grade  and  will  aver- 
pge  about  5  ft.  in  width. 

The  annual  meeting  of  the  board  of 
directors  of  the  Callahan  Zinc-Lead 
Mining  Co.,  formerly  the  Interstate- 
Callahan,  was  held  at  the  mine  May  17, 
when  the  old  officers  were  re-elected. 

Murray — Work  has  been  resumed  by 


MONTANA  POWER  CO.'S  DAM  AND  POWER  HOUSE  ON  THE  MISSOURI  RIVER 
AT   GREAT  FALLS,  MOXT. 


CALIFORNIA 

GrasstValley— The  10-stamp  mill  at 
the  Golden  Gate  mine  has  been  sold  to 
the  Alcalde  Mines  Co.  and  will  be  added 
to  the  latter's  plant,  making  20  stamps 
in  all.  Development  on  the  lower  levels 
o'  the  Alcalde,  formerly  known  as  the 
Kenosha,  is  exposing  good  ore. 

Nevada  City — Eastern  interests,  rep- 
resented by  Harry  L.  Englebright,  have 
acquired  about  600  acres,  including  the 
Red  Dog  and  You  Bet  propei-ties.  A 
baiTier  will  be  erected  to  impound  the 
debris  and  hydraulicking  and  drift 
mining  conducted. 

Amador  City — Dewatering  of  the 
Fremont  Consolidated  will  start  soon. 
The  plant  is  being  repaii-ed. 

Oroville — The  Morington  Mining  Co. 
is  building  a  dam  and  2,000-ft.  flume,  to- 
gether with  an  electric  power  plant, 
sawmill  and  camp  buildings  on  the 
Middle  Pork  of  the  Feather  River.  A 
large  area  of  gold-bearing  gravel  is 
said  to  be  available  for  development.  It 
is  stated  that  $100,000  is  being  spent 
on   the   property. 


the  Cedar  Creek  Mining  &  Develop- 
ment Co.,  operating  about  five  miles 
above  Murray,  on  a  tributary  of  Gran- 
ite Creek.  The  company  suspende<l 
work  about  a  year  or  more  ago  on  ac- 
count of  failure  of  water  supply  for 
power,  and  the  excessive  cost  of  mining. 
Before  shutting  down,  the  company  had 
exposed  a  large  body  of  low-grade  lead- 
silver  ore,  with  some  zinc,  and  it  is 
thought  that  further  exploration  will 
prove  its  extent  sufficiently  to  justify 
a  mill. 

Kellogg— The  Guelph  Mining  &  Mill- 
ing Co.  has  been  forced  to  suspend 
operations  temporarily  on  account  of 
the  increased  flow  of  water  due  to  the 
melting  snow.  The  company  has  a 
250-ft.  shaft  with  a  600-ft.  crosscut.  At 
400  ft.  in  the  latter  a  vein  was  cut, 
which  was  being  drifted  upon  when 
work  stopped.  It  is  expected  that  within 
a  few  weeks  the  water  will  iiave  sub- 
sided sufficiently  to  permit  resumption 
with  the  present  pumping  eapacity-. 
The  Guelph  joins  the  Hercules  on  the 
south  and  the  Ambergris,  controlled  by 
the  Hercules,  on  the  west. 


MICHIGAN 

Isle  Royale's  Rock  Output  Lighter 

Houghton — Rock  shipments  from  the 
Isle  Royale  mine  this  month  have  been 
just  enough  to  keep  the  three-head  Isle 
Royale  stamp  mill  operating,  with  no 
overflow. 

Calumet — Keweenaw's  deal  for  the 
sale  of  30,000  acres  of  timber  land  in 
Keweenaw  County  has  not  been  com- 
pleted as  yet,  but  the  details  have  been 
arranged  and  the  announcement  is  ex- 
pected  soon. 

Kearsarge — Ahmeek  is  sinking  in  No. 
2  shaft  and  the  27th  level  plat  is  being 
cut.  The  20th  and  21st  levels  to  the 
north  have  been  run  to  the  boundary. 
Motor  haulage  is  working  out  very  well 
in  this  shaft  and  two  additional  motors 
I'.ave  been  installed  recently  and  others 
sre  to  be  added.  Ahmeek  is  now  using 
5  ton  tram  cars  in  No.  3  and  in  No.  4 
shaft,  32  of  which  were  purchased 
after  a  long  trial. 

MONTANA 

Neihart — Net  earnings  for  the  Cas- 
cade M.  &  M.  Co.  for  April  are  es- 
timated at  approximately  $25,000.  This 
is  somewhat  under  expectations,  a  re- 
duction being  suffered  because  of  an 
I.  W.  W.  strike  at  the  property. 

The  Neihart  Silver's  tunnel,  which  is 
being  driven  on  3  ft.  of  ore,  is  within 
about  20  ft.  of  the  Blackbird  claim  of 
the  Neihart  company  and  as  soon  as  it 
i.-  crossed  shipments  of  ore  for  the  ac- 
count of  this  corporation  will  begin.  It 
is  stated  that  the  company  expects  to 
double  or  treble  its  present  output. 

Operations  are  being  conducted  by 
the  Neihart  Consolidated  on  the  Hart- 
ley claim.  A  shaft  is  being  sunk  to  the 
300-ft.  level,  drifts  thence  to  be  driven 
on  an  orebody  which  was  cut  in  the 
shaft.  It  is  expected  to  begin  stoping 
as  soon  as  the  levels  have  been  opened 
sufficiently. 

Oro  Fino  District — The  Champion 
property  has  been  taken  over  by  the 
Butte-Jardine  company  and  the  old 
shaft  is  being  unwatered.  Upper 
levels  show  considerable  milling  ore 
and  some  of  the  shipping  grade,  ac- 
cording to  reports  from  those  in  touch 
with  the  operations  of  the  Butte-Jar- 
dine.  Construction  of  a  mill  this  sum- 
mer is  proposed. 

Elkhorn — Drifting  operations  on  the 
300-ft.  level  of  the  Blue  Jay  vein  by  the 
Boston  &  Montana  Development  Co. 
show  the  ore  to  be  holding  at  a  width 
from  5  to  6  ft.  In  the  Park  vein  the 
ore  width  is  9  ft. 

Great  Falls  —  Montana  Power  Co. 
has  reached  an  agreement  with  strik- 
ing workmen,  removing  the  menace  of 
a  shut-down  of  mines  on  account  of 
lack   of  power. 

KANSAS 

Treece — The  Mineral  Recovery  Cor- 
poration, of  Kansas  City,  Mo.,  has 
leased  320  acres  at  Treece,  Kan.,  and 
is  prospecting  the  ground.  Erection 
of  a  200-ton  concentrator  is  planned. 
Lewis  H.  Falley,  503  Kansas  City  Life 
Building,  Kansas  City,  Mo.,  is  in 
charge. 
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NEVADA 

Conditions     Normal     at    Tonopah    and 

Divide  —  Arrowhead     Active  — 

Bullshead  Smelter  Blown  In 

Tonopah — In  the  Tonopah  district 
labor  conditions  are  improving,  and 
both  production  and  development  are 
practically  normal  at  most  of  the  pro- 
ducing properties. 

In  the  Belmont  mine,  development 
work  is  being  carried  on  from  the  700, 
800,  900,  1,000,  and  1,166  levels.  Most 
of  the  work  is  in  Mizpah  trachyte, 
where  there  is  always  the  possibility  of 
encountering  new  small  veins  of  good 
ore.  During  the  last  few  years  a  con- 
siderable tonnage  of  ore  has  been  mined 
from  veins  less  than  one  foot  in  width. 
On  the  1,166  level  cross-cutting  is  being 
done  in  West  End  rhyolite  to  pick  up 
the  continuation  of  orebodies  being 
mined  above  in  this  formation,  and  in 
which  the  stopes  sometimes  attain  a 
width  of  50  ft.  In  the  past  the  West 
End  rhyolite  has  not  ordinarily  been 
regarded  as  a  favorable  formation  in 
this  district,  but  in  the  Belmont,  Tono- 
pah Extension,  and  West  End  it  has 
been  proved  to  contain,  or  occur  as  one 
wall  of,  commercial  orebodies  of  im- 
portance. However,  the  average  grade 
of  ore  in  veins  in  the  rhyolite  is  not  so 
high  as  in  trachyte  veins. 

The  Tonopah  Extension  reports  good 
progress  in  both  the  No.  2  and  Victor 
sl.aft  workings.  Retimbering  of  the 
McKane  shaft  is  complete  to  a  depth 
of  about  1,100  ft.  Drifting  and  raising 
on  the  veins  from  the  1,680  and  1,760 
levels  in  the  Victor  shaft  workings  are 
progressing  satisfactorily  and  develop- 
ments are  announced  to  be  very  favor- 
able. This  is  the  deepest  known  ore  in 
tne  district. 

The  Tonopah  Mining  Co.  is  working 
only  from  its  Silver  Top  and  Mizpah 
shafts,  not  having  resumed  operations 
at  the  Sandgrass  shaft  since  the  last 
labor  disturbance  of  April  22. 

In  the  West  End  development  work 
at  miscellaneous  points  on  the  West 
End  vein  is  producing  satisfactory  re- 
sults. No  change  in  conditions  is  re- 
ported in  either  stoping  or  development 
work  on  the  Ohio  vein.  Work  has  been 
resumed  in  "76"  territory  in  favorable 
formation. 

In  the  Mizpah  Extension  territory, 
operated  under  agreement  by  the  Hali- 
fax Tonopah  company,  stoping  above 
the  Halifax  1,100  level  is  being  done  on 
a  fair  width  of  ore  of  milling  grade  and 
regular  shipments  are  being  made.  De- 
velopments are  satisfactory  and  condi- 
tions and  formation  are  reported  to  be 
favorable. 

Divide — No  developments  of  im- 
portance have  been  announced  for  the 
Tonopah  Divide  mine  during  the  last 
week.  Sulphide  ore  has  been  encoun- 
tered in  the  south-east  drift  on  the  565 
level. 

Work  in  the  district  as  a  whole  is 
normal,  no  labor  shortage  being  notice- 
able. 

Arrowhead — There  is  considerable 
fictivity  in  this  district.  The  Arrowhead 
Mines   Co.   is   producing  a  limited  ton- 


nage of  high-grade  ore  from  small 
shoots.  Sinking  of  the  main  shaft  be- 
low the  175  level  has  disclosed  narrow 
stringers  of  high-grade  ore.  Active 
work  is  being  prosecuted  at  several 
other  properties  but  nothing  of  im- 
portance is  reported,  most  of  the  work 
being  shaft  sinking. 

Tule  Canyon — Detailed  examination 
of  the  Ingalls  and  Jaggers  properties 
at  Tule  Canyon  is  being  made  by  engi- 
neers for  W.  J.  Loring  and  associates. 
About  20  men  are  at  work  and  houses 
for  the  accommodation  of  the  crew  are 
being  hauled  in  from  Goldfield.  A  small 
mill,  with  a  capacity  of  approximately 
20  tons  per  day,  is  being  installed. 

Spruce  Mountain — The  recently  com- 
pleted smelter  of  the  Bullshead  Mining 
&•  Smelting  Co.  has  been  blown  in. 
Prof.  Walter  Palmer,  of  the  Mackay 
School  of  Mines,  University  of  Nevada, 
is  the  general  manager.  The  smelter 
is  designed  to  reduce  silver-lead  ores, 
which  abound  in  the  district.  More 
than  fifty  leases  have  been  taken  on 
nearby  properties  as  a  result  of  the 
construction  of  this  plant. 

Goldfield — A  merger  has  been  con- 
summated at  Goldfield,  involving  the 
Atlanta,  Blue  Bull,  C.  O.  D.,  Goldfield 
Combination,  and  the  Milltown  com- 
panies. Negotiations  are  pending  with 
other  companies  to  bring  them  into  the 
combination.  A.  I.  D'Arcy  is  president 
of  the  new  company.  The  Goldfield 
Deep  Mines  Co.  is  the  name  of  the  new 
corporation;  capitalized  at  $750,000, 
with  15,000,000  shares,  the  par  value 
being  5c.  The  details  of  the  deal,  the 
terms  of  stock  exchange  in  the  several 
companies,  have  not  yet  been  published. 

It  is  announced  that  a  3,000-ft.  shaft 
will  be  sunk  to  explore  the  alaskite 
formation  that  underlies  the  district. 

OREGON 

Waldo — At  the  Esterly  placer  mine 
it  is  planned  to  increase  the  facilities 
for  washing  down  to  bedrock  in  con- 
nection with  the  new  1,900-ft.  tunnel 
which  is  being  put  through  solid  ser- 
pentine to  catch  all  tail-race  waters 
from  the  workings.  The  tunnel  work  is 
in  charge  of  H.  C.  Crowell.  The  face  is 
now  in  600  ft. 

The  Del  Norte  claim  holders'  asso- 
ciation expects  to  complete,  by  this 
summer,  its  work  of  building  a  road 
from  a  point  near  Waldo  to  their  hold- 
ings in  the  Siskiyou  Mountains,  18 
miles  away.  The  association  will  also 
erect  a  hotel  to  accommodate  100  guests 
at  the  junction  of  the  road  with  the 
Grants    Pass-Crescent   City   highway. 

Gold  Hill— J.  R.  and  A.  R.  McCoy, 
of  Merlin,  Ore.,  have  acquired  the  Sli- 
ver Creek  Black  Channel  placer  prop- 
erty and  the  adjoining  gold-copper  lode 
claims  from  J.  T.  Hagan,  of  Gold  Hill, 
and  others.  These  properties  are  in 
the  Galice  district  west  of  Gold  Hill. 
The  placer  ground  includes  160  acres 
and  is  equipped  for  hydraulic  mining. 

Albany — The  Silver  King  Mining  Co., 
Albany,  Ore.,  has  resumed  development 
at  its  property  in  the  North  Santiam 
district  in   Marion  County. 


SOUTH  DAKOTA 
State  Mine  Inspector  Reports  for   1919 

Lead — According  to  Otto  Ellerman, 
state  mine  inspector  of  South  Dakota, 
the  total  mineral  production  of  that 
state  during  1919  was  $5,533,701.  The 
production  of  gold  for  the  year  was 
$'1,97&;332  and  was  distributed  as  fol- 
lows: Homestake,  1,192,588  tons  of  ore 
valued  at  $4,357,697;  Trojan,  109,014 
tons  valued  at  $502,354;  Mogul  and 
Ofer,  26,746  tons  valued  at  $117,530, 
and  placer,  $751. 

Lead  -  silver  ores  concentrated 
amounted  to  20  tons,  valued  at  $350, 
and  were  shipped  from  the  Deadwood 
Lead  &  Zinc  and  the  Calaboga  mines. 
Lithia  ores  shipped  totaled  1,203  tons, 
valued  at  $69,390,  coming  from  the 
mines  of  the  Maywood  Chemical  Co., 
Rheinbold  Metallurgical  Co.  and  the 
Bob  Ingersoll  mine,  near  Keystone. 

Mica  shipped  amounted  to  330  tons, 
valued  at  $5,245.  Of  this  261  tons  was 
shipped  from  storage  by  the  Westing- 
house  company  and  the  remainder  was 
taken  from  the  mines  of  the  Rheinbold 
ccmpany  at  Keystone  and  the  Denver 
Mica  Co.,  of  Custer. 

The  Refinite  company,  at  Ardmore, 
mined  1,100  tons  of  aluminum  silicate, 
valued  at  $11,000.  The  plant  of  this 
concern  was  in  continuous  operation 
preparing  this  material  for  use  as  a 
water  softener. 

The  Dakota  Plaster  Co.  recovered 
3,956  tons  of  gypsite  valued  at  $35,704. 
The  U.  S.  Gypsum  Co.  mined  8,500  tons 
of  gypsum  valued  at  $51,000.  Ten 
thousand  tons  of  coal  was  mined,  also 
structural  materials  and  quarry  prod- 
ucts having  a  value  of  $345,000. 

In  all  mines  1,995  persons  were  em- 
ployed. Accidents  numbered  468,  of 
which  five  were  fatal,  77  serious  and 
386  slight. 

UTAH 

Tintic  Milling   May   Lose  on  Last   Bul- 
lion Shipped — Daly  West's  First 
Quarter  Earnings  Enough  for 
Year's   DiWdends 

Park  City — Shipments  for  the  week 
ended  May  14  amounted  to  2,397  tons 
ao  compared  with  2,270  tons  the  week 
preceding.  Shippers  were:  Judge  M. 
&  S.,  718  tons  (spelter,  192  tons);  Sil- 
ver King  Coalition,  533;  Ontario  Silver, 
487;  Daly  West,  339;  Daly,  108. 

Twenty-five  men  are  working  at  the 
Daly.  The  Daly  West  in  the  first  four 
months  of  1920  earned  enough  for  divi- 
dend requirements  for  the  whole  year. 
New  orebodies  are  being  opened  up. 
There  are  125  men  working,  and  this 
force  will  be  increased  if  possible. 

The  Silver  King  Coalition  is  increas- 
ing its  woi'king  force,  as  better  meii 
are  now  available.  All  litigation  is  re- 
ported to  have  been  settled,  its  annual 
report  states,  except  that  with  the' 
Conkling  company.  A  profitable  ore- 
body  is  expected  below  the  1,300  level. 
On  the  1,100  level,  where  crosscutting 
is  being  done  to  cut  the  O'Brien  fissure, 
sntisfactory  results  are  anticipated. 
There  are  4,000  ft.  of  undeveloped 
ground  along  the  strike  of  the  O'Brien 
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fissure.  Preparations  are  being  made 
to  develop  by  drifting  and  diamond 
drilling  on  the  1,100  level  what  are 
known  as  tjie  McGregor  fissure  and  the 
Park  City  formation.  This  part  of  the 
property  is  cut  by  some  of  the  best 
mineralized  fissures  in  the  district,  and 
is  undeveloped  for  at  least  7,000  ft. 
along  the  strike  of  the  fissures  in  the 
ore-bearing    limestone. 

Eureka — The  Tintic  Milling  at  Silver 
City  during  March  treated  6,600  tons 
of  siliceous  silver  ore.  This  company 
may  suffer  some  loss  from  its  last  con- 
signment of  silver  bullion,  shipped 
since  the  price  of  the  metal  dropped, 
the  crude  ore  having  been  bought  at  a 
higher  rate. 

Work  will  soon  be  resumed  at  the 
Tintic-Davis  in  North  Tintic,  where  it 
is  proposed  to  start  shaft  sinking. 

CANADA 

British  Columbia 

Boundary     of     Naas     Mining     Division 

Changed — Records   to   Stewart 

Instead  of  Anyox 

By  Robert  Dunn 

Victoria — The  wagon  road,  which  was 
built  as  far  as  the  Premier  mine,  in  the 
Portland  Canal  division,  with  the  assist- 
ance of  the  provincial  government,  is 
expected  to  be  continued  along  the 
Salmon  River.  A  system  of  trails  is 
also  proposed,  the  work  to  be  done 
under  the  supervision  of  George 
Clothier,  goverment  mining  engineer. 
These  probably  will  be  extended  into 
the  littoral  north  of  the  present  Port- 
land Canal  mining  division  where  the 
Naas,  Utsuk,  and  Unuk  rivers  have 
their  sources.  Of  the  mineral  possibili- 
ties of  this  country  little  is  known. 

To  facilitate  the  recording  of  claims 
staked  in  this  zone  the  whole  of  the 
present  Naas  mining  division  lying 
north  of  a  line  drawn  from  Mount 
Brown  to  a  point  where  the  56th  paral- 
lel intersects  the  Omineca  mining  divi- 
sion's western  boundary  has  been 
throwTi  into  the  Portland  Canal  mining 
division.  Thus  mining  men  working  in 
the  northern  area,  which,  generally 
speaking,  may  be  termed  contiguous  to 
the  Salmon  River  mineral  area,  will 
hereafter  do  their  official  business 
through  the  mining  recorder  resident 
at   Stewart,   B.   C. 

The  records  thus  diverted  to  Stewart 
were  previously  handled  through  the 
mining  recorder  at  Anyox,  it  being 
thought  to  be  easier  to  reach  the  latter 
town  from  the  headwaters  of  the  Unuk 
and  other  rivers  named  because  of  the 
coast  mountains  cutting  off  Stewart. 
Recent  exploration,  however,  has  dis- 
proved this,  tt  being  found  that  a  good 
pass  exists  and  that,  with  new  trails, 
etc.,   conditions   have   entirely  changed. 

Transportation  facilities  this  season 
will  be  improved  for  claims  situated 
on  Hudson's  Bay  Mountain  in  the  Omi- 
■eca  and  similar  assistance  will  be 
plven  operators  on  Driftwood  Creek, 
•ccording  to  J.  D.  Galloway,  govern- 
ment mining  engineer,   who   is   prepar- 


ing to  recommend  construction  of  new 
roads  and  trails   to   several   properties. 

J.  H.  Bate,  one  of  the  owners  of  the 
Aspen  Grove  group  of  claims,  denies 
that  diamond  drilling  has  been  indef- 
initely suspended.  He  states  that  a 
plan  of  exploration  and  development 
has  been  outlined  that  is  likely  to  take 
three  years  to  complete  and  that  new 
equipment  is  to  be  installed  when  the 
season  opens. 

A  copper  property  of  promise  is  re- 
ported to  have  been  discovered  on  the 
Skookumchuck  River,  about  thirty  miles 
from  Cranbrook.  Development  has 
shown  up  a  considerable  body  of  high- 
grade  ore  and  Dan  Mcintosh,  a  British 
Columbia  operator,  has  bonded  the 
claim  for  .$1.'),000  and  is  proceeding  with 
the  work. 

In  the  Cariboo,  the  season  is  reported 
to  be  backward,  and  operators  may  ex- 
pect later  on  to  experience  trouble  with 
freshets.     Labor  is   scarce. 

The  Opporgol,  a  mining  propei'ty  on 
Howe  Sound  close  to  Vancouver,  is 
showing  up  well  on  development.  The 
first  work  was  done  at  an  elevation  of 
1,500  ft.  and  in  the  first  41  ft.  of  cross- 
cutting  four  veins  were  cut  ranging 
from  2  to  2i  ft.  wide.  The  ore  is  re- 
ported to  avei-age  $8.51  a  ton.  Both 
copper  and  lead  occur  in  sulphide  form. 
At  sea  level  another  adit  was  run  open- 
ing up  the  vein.  The  company  plans 
to  insta!  a  couple  of  drills,  an  air  com- 
pressor, and  a  hydro-electric  plant, 
power  for  which  can  be  secured  from 
any  one  of  several  waterways  in  the 
vicinity.  The  property  can  be  worked 
through  a  tunnel  practically  at  sea  level. 

Ontario 

Wages    To    Be    Raised    at   Porcupine — 
Appeal  Heard  in  O'Brien- 
La   Rose  Case 

Porcupine  —  The  tonnage  treated  at 
the  Hollinger  mine  has  dropped  to  1,700 
a  day,  which  is  200  a  day  below  the 
average  for  1919.  This  is  due  entirely 
to  the  shortage  of  men,  and  the  same 
condition  exists  in  the  other  mines  of 
the  camp.  The  Mclntyre  was  recently 
reduced  to  15  muckers,  and  its  normal 
output  is  about  600  tons  a  day.  The 
Dome  was  also  reduced  to  a  mere  hand- 
ful of  men  underground.  Wages  will 
be  raised  to  $5.25  a  day  for  machine 
men,  and  other  classes  in  proportion. 
The  gold  mines  could  absorb  about  2,000 
men  with  practically  no  difficulty  if  they 
were  available. 

The  North  Crown  has  called  for  ten- 
ders for  1,000  ft.  of  crosscutting  to  be 
done  on  the  500-ft.  level  for  the  pur- 
pose of  exploring  sections  of  the  pi-op- 
erty  west  of  the  main  vein. 

Cobalt — The  appeal  in  the  boundary 
litigation,  O'Brien  vs.  La  Rose,  has  been 
heard,  but  no  judgment  is  expected 
until  the  fall.  The  latter  company  has 
recently  found  new  ore  of  a  good  grade 
at  the  No.  3  shaft  of  its  University 
property,  and  has  also  met  with  suc- 
cess in  the  development  of  the  500-ft. 
level  of  the  Violet  mine. 


The  Temiskaming  is  now  treating 
135  tons  a  day  in  its  mill.  The  produc- 
tion for  1919  was  only  243,000  oz.  but 
this  year's  output  should  show  a  mate- 
rial  increase. 

Arrangements  have  been  made  by 
Peterson  Lake  with  the  Dominion  Re- 
duction Co.  to  treat  the  tailings  which 
have  been  the  subject  of  litigation,  and 
it  is  expected  that  10,000  tons  a  month 
will  be  milled.  The  president  states  that 
he  anticipates  a  total  profit  of  $500,000 
from  this  source. 

Kirkland  Lake — Tenders  have  been 
called  for  the  assets  of  the  Kirkland 
Porphyry  Gold  Mines,  which  owns  sev- 
eral unpatented  claims  in  the  Kirkland 
Lake  district  as  well  as  a  lease  on  the 
Orr  Gold  Mines,  which  was  involved 
in  extensive  litigation  a  short  time  ago. 

Matachewan  —  At  the  Matachewan 
Gold  Mines  good  ore  has  been  struck 
by  diamond  drilling  to  a  depth  of  1,000 
ft.  near  No.  2  shaft.  A  large  amount  of 
ore  has  been  blocked  out  at  No.  1  shaft 
and  preparations  started  for  the  erec- 
tion of  a  mill  the  first  unit  of  which  will 
have   a   capacity   of   100   tons    per   day. 

WESTERN   AUSTRALIA 

Hampton  Plains — Numerous  options 
have  been  taken  on  leases  in  this  field, 
and  a  large  amount  of  money  has  been 
put  up  or  guaranteed  for  development. 
Leaving  Australian  capital  out  of  con- 
sideration, Lionel  Robinson,  Clark  & 
Co.,  of  London,  are  involved  to  the  ex- 
tent of  over  £600,000,  and  the  Hampton 
Properties,  Ltd.,  and  Hampton  Gold 
Areas,  Ltd.,  on  whose  blocks  the  prin- 
cipal discoveries  have  been  made,  have 
indemnified  the  government  against 
loss  on  the  provision  of  a  water  supply 
connected  with  the  existing  goldfields 
scheme  and  estimated  to  cost  £80,000. 
Work  is  being  pushed.  It  is  probable 
that  there  will  be  three  gold  mines  de- 
veloped of  some  importance;  namely, 
the  Celebration,  White  Hope,  and 
Mutooroo. 

A  notable  fact  at  Hampton  Plains  is 
the  absence  of  visible  free  gold.  Prac- 
tically none  can  be  seen  in  the  rock  as 
broken,  although  a  little  may  be  re- 
covered by  panning.  This  probably  ac- 
counts for  the  comparatively  low  avei'- 
age  of  assays  made,  which  is  below  1 
oz.  per  ton.  There  is  nothing  to  guide 
would  be  exploiters  in  "picking"  sam- 
ples. In  this  connection  it  nmst  be  said 
that  the  principals  concerned  have  been 
very  careful  to  avoid  misleading  invest- 
ors by  issuing  or  authorizing  "boom" 
statements. 

CHOSEN 

Unsan  —  Oriental  Consolidated  re- 
ports that  the  long  drought  ended 
the  first  week  in  April  with  three  days' 
rain,  permitting  operation  of  the  plant 
bj  hydro-electric  power,  except  the 
Tabowie  and  Taracol  surface  hoists. 
Cordwood  costs  $7  per  cord,  about  2,000 
cords  per  month  being  consumed  in 
January  and  April.  Chinese  labor  has 
been  driven  away  by  unfavorable  ex- 
change. 
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Silver  and  Sterling 

Exchange 

Sterling 
Kxchange 

Silver                      1 

sterling 
Exchange 

Silver 

May 

New  York. 
Cents 

London.                ^"»> 
Pence 

New  York, 
Cents 

London, 
Pence 

20 
21 

22 

381 
381 

3831 

99* 

991 

lOOJ 

i8\              24 
581       i       25 
595              26 

387 

3831 

384 

101 
102 
I02i 

■591 

59  J 

New  York  ciuutations  are  as  reported  by  Handy  &  Harman  and   are  in   cents  per  troy   ounce 
of  bar  silver.  999  fine.     London  quotations  are  in  pence  per  troy  ounce  of  sterling-  silver.  925  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 

1 

in 

Lead 

Zinc 

May 

Electrolytic 

18.30 

99  Per  Cent 

Straits 

'3.00 

NY. 

St.  L. 

St.  L. 

20 

4^1.75 

8.40 

8.15 

7.55 

21 

18.25 

49  00 

53 , 00  , 

8  40 

8   15 

7  50 

22 

18.25 

49  00 

52.25 

8.50 

8.2^ 

7,50 

24 

18.15 

50  00 

52.50 

8  50 

8.35 

7.50 

25 

18.15 

48.50 

51  00 

8.50 

8.35 

7.45 

26 

18.15 

48.25 

50  00 

8.50 

8.35 

7  40 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  g^enerally 
on  sales  as  made  antl  reported  by  producers  and  ap-encies,  and  represent  to  the  best  of  our  jude- 
menl  the  prevailing^  values  of  the  metals  for  prompt  and  nearby  deliveries  constituting^  the  major 
markets.  redu<ed  to  the  basis  of  New  York,  cash,  except  where  St.  Louis  is  the  normal  basing 
point.      All  prices   are  in  cents   per  pound. 

Copper  is  commonly  sold  on  terras  'delivered."  which  means  that  the  seller  pays  the  freig-ht 
from  refinery  to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing-  to 
figure  net  prices  on  individual  transactions.  Consequently,  an  averag"e  deduction  is  made  from 
the  "delivered"  price.  At  present  the  averag-e  cost  of  delivery  from  New  York  refineries  is  0.15c. 
per  lb.,  and  that  deduction  is  made  to  arrive  at  the  New  York  price.  When  copper  is  sold  f.o.b. 
or  f.a.s.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars.  ing'Ot  bars  and  cakes.  For  ing-ots 
an  extra  of  0.05c.  per  lb.  is  char^red  and  ihere  are  other  extras  for  other  special  shapes.  Cathodes 
are  sold  at  a  discount  of  0.125c.  per  lb 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at 
35c.  per  100  lb.  above  St.  Louis.  Tin  is  quoted  on  the  basis  of  spot  American  tin.  99  per  cent 
grade,   and  spot  Straits  tin. 


London 

Copper 

Tin 

Lead 

Zi 

DC 

Standard 

Electro- 
lytic 

107 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

43i 

3  M 

20 

90 

941 

277i 

282J 

37| 

39 

451 

21 

90i 

94i 

107 

275 

im 

3  Si 

301 

43f 

451. 

?■) 

24 

25 

88 

92; 

107 

269 

275 

39 

40J 

44 

46^ 

26 

891 

9H 

105 

262 

269 

38| 

40 

■m 

451 

The  above  table  gives  the  closing-  quotations  on  the  London  Metal  Exchange.      All  prices  are 
pounds  sterting-'per  ton  of  2.240  lb. 


Metal  Markets 

New  York,   May   26,   1920 

Metal  consumers  still  refrain  from 
buying  except  when  absolutely  neces- 
sary. Transportation  and  labor  difficul- 
ties are  curtailing  their  production,  and 
they  are  operating  as  far  as  possible 
from  stocks  of  raw  materials  on  hand. 
Tight  money  and  uncertain  conditions 
cause  them  to  refrain  from  contracting 
for  their  future  metal  requirements 
even  at  current  low  prices.  With  no 
demand,  and  with  some  small  producers 
and  traders  hard  up  for  cash,  prices  are 
bound  to  be  low,  and  little  hope  of  re- 
covery is  in  sight  until  the  railroads  are 
in  better  condition.  The  movement  of 
freight  shows  little  improvement  in 
the  big  Eastern  terminals,  though 
Western  shipments  are  being  handled  in 
a  fairly  satisfactory  manner  where  roll- 
ing stock  is  available. 


Copper 

The  situation  is  unchanged.  The 
large  producers  are  holding  at  19c.,  de- 
livered, but  little  or  no  metal  is  being 
sold  at  that  price.  Outside  interests 
are  disposing  of  small  lots  at  varying 
figures  down  to  17ic.,  but  buyers  are 
not  easily  tempted.  Strike  conditions  in 
Connecticut  seem  to  be  as  bad  as  ever, 
but  the  mills  could  hardly  work  to  ca- 
pacity if  they  would,  on  account  of  the 
freight  tie-up.  London  prices  continue 
low,  and  English  interests  are  reported 
to  be  making  a  determined  effort  to 
break  the  market  hei-e.  In  this  they 
will  probably  be  unsuccessful,  as  the 
large  American  producers  show  no  in- 
clination to  reduce  their  prices,  and  con- 
sumers will  in  all  probability  have  to 
meet  these  prices  in  the  next  buying 
movement.  They  realize  that  only  an 
insignificant  amount  of  metal  would  be 


sold,  even  though  they  reduced  the  price 
a  full  cent. 

Japanese  interests  in  London  are  re- 
ported to  have  had  30,000  tons  to  dis- 
pose of,  but  most  of  it  is  probably  gone. 

Lead 

Spot  lead  seems  to  be  the  only  metal 
which  is  in  demand,  and  small  lots 
have  probably  been  sold  locally  as  high 
as  9c.  June  lead  is  also  scarce,  but  has 
been  sold  in  lots  up  to  one  hundred  or 
two  hundred  tons  at  the  prices  which 
we  quote.  Some  of  this  metal  has  been 
made  available  by  cancellations.  July 
and  later  is  easy  at  close  t  8c.  for  both 
St.  Louis  and  New  York  delivery.  Do- 
mestic producers  are  not  turning  out  as 
much  metal  as  they  expected  to  this 
spring,  on  account  of  industrial  condi- 
tions, and  see  no  hope  of  early  better- 
ment. Unless  demand  drops  off  ma- 
terially prices  should  continue  satis- 
factory. 

Mexican  lead  is  still  being  sold  here, 
and  some  Australian  lead  also  reaches 
New  York  occasionally.  Conditions  in 
Mexico  are  expected  to  improve  con- 
siderably under  the  new  government.  A 
disposition  has  already  been  shown  to 
return  "borrowed"  rolling  stock  to  some 
producers. 

Some  inquiry  has  developed  for  lead 
to  be  shipped  to  Sweden. 

Zinc 

Zinc  continues  weak.  The  tonnage  sold 
has  been  small.  Today's  London  price 
is  equivalent  to  7|c.,  St.  Louis,  and 
traders  with  London  commitments  pre- 
vent the  market  from,  rising  much  above 
this  figure.  But  little  hope  can  be  seen 
for  the  immediate  future.  Comment  on 
the  general  situation  will  be  found  on 
page   1242. 

Tin 

The  market  for  this  metal  is  in  the 
dumps,  and  current  trading  is  largely 
in  the  hands  of  the  speculative 
element.  Some  demand  exists  for  99 
per  cent  grade,  which  is  selling  at  low 
prices   compared   with   Straits. 

Straits  tin  for  futui;e  delivery:  May 
20,  503@51ic.;  May  21,  503@51ic.;  May 
22,  51@51Jc.;  May  24,  .51@51|c.;  May 
25,  A9l@50ic.;   May  26,  49@49ic. 

Arrivals  of  tin  in  long  tons:  May 
18,  London,  125;  Straits,  475;  Batavia, 
30;  May  19,  China,  50;  May  20,  Straits. 
1,140;  May  21,  Straits,  1,375;  Penang, 
40;  May  22,  London,  50;  May  24,  Rotter- 
dam, 250. 

Silver 

Since  the  announcement  by  the  Di- 
rector of  the  Mint  that  the  United 
States  Government  would  purchase  sil- 
ver mined  and  refined  in  the  United 
States  at  $1  per  oz.  1,000  fine,  there  has 
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been  a  renewal  of  buying  on  the  part 
of  China,  which  has  advanced  the  price 
of  silver  slightly  the  last  few  days. 
Although  a  continued  demand  from  the 
Far  East  would  tend  to  increase  prices, 
a  return  to  the  recent  high  levels  seems 
improbable.  At  present  the  export  sea- 
son in  China  is  not  fully  under  way. 
Further  comment  on  the  silver  situation 
appears  on  page  1242. 

Mexican  dollars  at  New  York:  May 
20,  76J ;  May  21,  76.', ;  May  22,  16i ;  May 
24,  77g;  May  25,  78;  May  26,  78|. 

Gold 
Gold   in   London   on   May   20,    108s.; 
May  21,  108s.  2d.;   May  25,  107s.   2d.; 
May  26,  107s.  2d. 

Foreign  Exchange 
The  continued  rise  of  the  German 
mark  has  been  the  principal  feature  of 
the  last  week.  Settlement  of  the  Ger- 
man indemnity  question  seems  to  carry 
assurance  that  Germany  will  pay  her 
debts,  and  with  the  present  apparently 
stable  government  in  that  country  her 
financial  standing  is  constantly  improv- 
ing. Speculative  trading  is  also  partly 
responsible  for  the  rise.  An  article 
which  increases  in  value  180  per  cent 
in  three  months,  with  a  long  way  to  go 
before  normal  conditions  are  reached,  is 
an  attractive  commodity  in  a  falling 
stock  market.  Other  Continental  ex- 
changes continue  to  strengthen,  with 
the  feeling  in  the  minds  of  the  public 
that  the  worst  is  over.  Sterling  has 
gained  slightly.  On  Tuesday,  in  units 
to  the  dollar,  francs  were  13.02  and  lire, 
17.62.  German  marks  in  great  demand 
at  2.78c.,  compared  with  2.08c.  a  week 
ago.  New  York  funds  in  Montreal,  12  i',t 
per  cent  premium.  The  ratio  of  United 
States  imports  to  exports  continues  to 
increase,  the  credit  balance  for  April 
being  $189,000,000,  compared  with 
$296,000,000  in  March  and  $442,000,000 
in  April,   1919. 

Other  Metals 

Aluminum — Ingot  is  quoted  at  33c., 
with  31l@32Jc.  open  market  for  98@ 
99  per  cent  virgin;   quiet.     Unchanged. 

Antimony — Market  weaker  and  very 
dull,  with  tendency  to  shade  prices. 
Spot,  8a@9',c.;  Coofcson's  "C"  grade, 
15Jc.  Chinese  and  Japanese  brands, 
easy,  8J@93e.,  but  no  demand. 

'Needle  Antimony  —  The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  OJc.  per  lb.,  although  demand 
continues  quiet.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  12  to  15e.  per  lb.  according  to 
quantity.     Unchanged. 

Bismuth — Unchanged  at  $2.70@$3 
per  lb.  for  500-lb.  lots. 

Cadmium — Quoted  nominally  at  $1.40 
@$1.50  per  lb.  Some  metal  may  be  had 
as  low  as  $1.20  per  lb.     Unchanged. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  form. 

Cobalt — Metal  remains  unchanged  at 
??.50@$3  per  lb.    Black  oxide  $2  per  lb. 

Iridium — Metal  scarce  at  $300  per  oz., 
feut  no  business. 


Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c;  Monel  metal,  shot,  35c; 
blocks,  35c.,  'and   ingots,  38c.   per  lb. 

Osmium — Open  market  prices,  $50@ 
$75   per  troy   oz. 

Palladium— Quoted  at  $85(a)$90  per 
oz.     Market  dull. 

Pb  -urn— Unchanged  at  .$90@$95 
per  (    .     Business  very  dull. 

Quick.silver— Market  steady,  at  $87.50 
per  75-lb.  flask.  Sales  have  been  made 
dc'vm  to  $85.  San  Francisco  wires 
$80@$90;  steady. 

Ruthenium — Market  value,  $200@ 
$220  per  troy  oz.     Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore — Current  price  of 
chrome  ore  on  the  basis  of  CnO;  varies 
with  the  sesquioxide  contained.  The 
guaranteed  50  per  cent  foreign  ore  with 
a  minimum  of  6  per  cent  silica  ranges 
from  72c.  to  80c.  per  unit,  New  York. 
California  concentrates,  50  per  cent 
Cr~Oi  and  upward,  60@65c.  per  unit, 
f.o.b.  mines. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports:  Old 
Range  bessemer,  $7.45;  Old  Range  non- 
bessemer,  $6.70;  Mesabi  bessemer, 
$7.20;  Mesabi  non-bessemer,  $6.55.  Ore 
movement  still  cui-tailed,  due  to  trans- 
portation situation  and  lack  of  fuel. 

Manganese  Ore — Market  quiet,  with 
high-grade  ore  quoted  80@85e.  per 
unit.  Chemical  ore  (MnO.-)  quoted  at 
$80@$90  per  gross  ton. 

Molybdenum — No  business;  market 
unchanged.  Quoted  nominally  at  75c. 
per  lb.  of  contained  sulphide  for  85  per 
cent  MoS.. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ores — Ilmenite,  2c.  per  ib. 
of  52  per  cent  TiO..  Unchanged. 
Rutile,  standard  imported  Norwegian 
grade,  carrying  a  minimum  of  95  per 
cent  titanium  dioxide,  in  the  form  of  con- 
centrates, is  quoted  at  lie.  per  lb. 

Tungsten  Ore — Chinese  wolframite 
continues  to  be  quoted  $6.50@$7  per 
unit.  Bolivian  spot  is  offered  nominally 
at  $8.50@$9  per  unit.  A  California 
producer  informs  us  that  he  has  large 
stocks  of  scheelite  but  cannot  afford  to 
sell  in  competition  with  imported  ore. 
He    states    that  he    should    receive    not 
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less  than  $15  per  unit,  but  has  made  no 
quotations. 

Uranium  Ore  (Carnotite)— $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UaOs).  Ores  must  contain  a  min- 
imum of  2  per  cent  UjO.. 

Vanadium  Ore — Prices  are  usually 
based  on  vanadium  content,  and  at 
present  range  from  $1  to  $3  per  lb.  of 
contained  vanadium.  Variation  also 
depends  on  presence  of  lead,  copper,  ar- 
senic,  molybdenum,   uranium,   etc. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@$100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  May  22 — Zinc  blende, 
per  ton,  high,  $48.20;  basis  60  per  cent 
zinc,  premium  $45;  Prime  Western, 
$43.50@$42.50;  fines  and  slimes,  $40@ 
$37.50;  calamine,  basis  40  per  cent 
zinc,  $36.  Average  settling  prices: 
blende,  $44.95;  calamine,  $37.83;  all 
zinc   ores,   $44.46. 

Lead,  high,  $108.65;  basis  80  per 
ctnt  lead,  $100;  average  settling  price, 
all   grades   of  lead,  $103.88  per  ton. 

Shipments  for  the  week:  Blende,  8,- 
263;  calamine,  603;  lead,  1,942  tons. 
Value,  all  ores  the  week,  $595,910. 

No  little  excitement  was  occasioned 
the  forepart  of  the  week  by  one  pur- 
chasing agent,  customarily  taking 
Prime  Western  grades,  buying  a  few 
hundred  tons  of  premium  ore  on  a  $45 
basis.  Sellers  contended  it  was  a 
basis  for  Prime  Western  grades  and 
held  so  firm  that  buyers  were  compelled 
to  pay  $43.50  basis  for  a  large  tonnage, 
with  very  little  selling  $42.50  basis, 
but  buyei-s  had  expected  to  cover  orders 
on  $42".50@$40  basis.  Sales  were  2.000 
tons  in  excess  of  the  shipment,  a  no- 
table lack  of  cars  holding  up  shipments. 

Platteville,  Wis.,  May  22 — Blende, 
basis  60  per  cent  zinc,  one  lot  of  Prime 
Western  grade  sold  at  $49.25.  Lead 
ore,  basis  80  per  cent  lead,  $95  to  $100 
per  ton.  Shipments  for  the  week: 
blende,  1,045;  calamine,  120;  lead,  165 
tons.  Shipments  for  the  year:  blende, 
29,724;  calamine,  1,740;  lead,  2,716; 
sulphur  ore,  514  tons.  Shipped  during 
the  week  to  separating  plants,  1,694 
tons  blende. 

Non-Metallic  Minerals 

Asbestcs — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec.  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R..  20c.  per  cwt; 
from  Sherbrooke  to  New  York,  27?.c., 
carload  lots.  Crude  No.  1,  $1,800@ 
$2,.500;  crude  No.  2,  $1,100@$1.500; 
spinning  fibres,  $400@$700;  magnesia 
and  compressed  sheet  fibres,  $300@ 
$400;  shingle  stock,  $100@$150;  paper 
stock,  $60@$80;  cement  stock,  $17.50@ 
$30;  floats,  $8.50@$15  per  short  ton. 
Crude  No.  1,  f.o.b.  Thetford  Mines, 
freight  to  New  York  $8.45  per  ton  in 
carload  lots.  Five  per  cent  Canadian 
royalty  export  sales  tax  must  be  added 
to  these  prices. 
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Barytes — Crude,  88  to  94  per  cent  ba- 
rium content,  $8@$10  per  net  ton; 
ground,  (white)  $20@$22  in  bags,  car- 
load lots;  (off-color)  $16(5)$18  in  bags 
carload  lotL;  all  prices  f.o.b.  Kings 
Creek,  S.  C. 

Chalk — English,  extra  light,  5(5)7c. 
per  lb.;  light,  5(2)6c.  per  lb.;  dense, 
4(S)5c.  per  lb.,  f.o.b.  New  York.  Un- 
changed. 

China  Clay  (Kaolin) — Imported  lump, 
$25(S)$35  per  ton;  imported  powdei'ed, 
$30@$60  per  ton;  domestic  lump,  $10(5) 
$20  per  ton;  domestic  powdered,  $25@ 
$40   per  ton,  f.o.b.   New  York. 

Feldspar — Crude,  $7..50@$8  per  gross 
ton,  f.o.b.  Maryland  and  North  Carolina 
points;  ground,  $18(a>$25,  car  lots,  f.o.b. 
Baltimore. 

Fluorspar — Ohio  district:  prompt,  $28 
per  ton;   contract,  $23(S)$25  per  ton. 

Fuller's  Earth — Remains  firm  at  $25 
@$30  per  ton  for  domestic  and  $35@ 
$40  for  foreign,  with  little  material 
available  at  these  prices. 

Graphite  —  Present  quotations  for 
crucible  flake  are:  80  per  cent  carbon 
content,  5c.  per  lb.;  90  per  cent,  7c.; 
30  per  cent  (dust  polish  grade)  Ic;  50 
per  cent  (dust  facing  grade)  IJc,  f.o.b. 
Ashland,  Ala.  Mexican  amorphous 
graphite  is  being  sold  at  $55(a)$60  per 
short  ton;  Korean,  34C.  per  lb.;  Mada- 
gascar, 9c.;  Ceylon,  4|(a)16c.,  according 
to  quality.     Unchanged. 

Gypsum — Wholesale  price,  plaster  of 
paris  in  carload  lots,  is  $3.75  per  250- 
Ib.  bbl.,  alongside  dock  New  York. 

Magnesite — Dead  burned,  for  refrac- 
tory (see  Refractories). 

Mica — No  change  in  prices  per  lb.  for 
•sheets  slightly  stained  and  for  clear 
mica  according  to  grade:  No.  6,  50c.; 
No.  5,  $1.20(a)$1.40;  No.  4,  $2@$3;  No. 
3,  $4.25(a)$5;  No.  2,  $5.50@$7;  No.  1, 
$8;  all  prices  f.o.b.  New  York. 

Calcined  Magnesite  —  High  -  grade 
■caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  points.  The  price  of 
freshly  ground  calcined,  suitable  for  the 
flooring  trade,  is  $65(5)$75  per  ton  f.o.b. 
Eastern  points. 

Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Phosphate  Rock  —  Prices  quoted  per 
long  ton  at  Florida  ports  are:  68  per 
cent  tricalcium  phosphate,  $6.85;  70  per 
cent,  $7.35;  74  to  75  per  cent,  $10;  75 
per  cent  minimum,  $10.50;  77  per  cent 
cent  minimum,  $12.50.     Market  firm. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2Jc.  per  lb.     Unchanged. 

Pyrites — High  prices  paid  by  foreign 
consumers  are  holding  down  imports  of 
this  mineral.  Spanish  furnace  size  ore 
has  sold  at  16Jc.  Freights  range  from 
15s.  to  17s.  No  change  in  domestic 
situation. 

Sulphur — Demand  is  good  and  prices 
average  $18  per  ton  for  domestic,  and 
$20  for  export,  f.o.b.  Texas  and  Louis- 
iana mines. 

Talc — Prices  f.o.b.  Vermont  are  $9.50 
@$li   per  ton,   paper   making;   roofing 


grades,  $8(S)$9;  rubber  grades,  $9@$15. 
California  talc  sells  for  $20@$35,  tal- 
cum powder  grade.  It  is  stated  that 
interests  identified  with  the  Eastern 
Talc  Co.,  Boston,  have  incorporated  the 
Talc  Development  Co.  of  Canada,  Ltd., 
and  are  investigating  talc  properties 
in  Canada. 

Mineral  Products 
Arsenic — White  arsenic,  16@19c.  per 
lb.;    sulphide,    powdered,    20(5)21c.    per 
lb.,  f.o.b.  works. 

Nitrate — Soda  quoted  at  $3.85  per 
cwt.,  ex  vessel,  Atlantic  ports.  Fu- 
tures are  quoted  $3.90(a$4.10.  Double 
refined,  granulated,  5!Jc.  per  lb.;  pow- 
dered, 74C.;  crystals,  GJc,  f.o.b.  New 
York.  Potash  nitrate,  granulated,  14c. 
per  lb.;  crystals,  15c.;  powdered,  15c.; 
f.o.b.  New  York. 

Potassium  Sulphate — Domestic,  $200 
:-.'r  ton.  German,  at  New  York,  same 
price. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  per  ton  f.o.b. 
Niagara  Falls,  N.  Y.     Unchanged. 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  American  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium, 
4  to  6  per  cent  carbon,  18(S)19c.  per  lb. 
of  chromium  contained. 

Ferromanganese — Domestic,  76  to  80 
per  cent,  delivered,  $200  per  ton  for 
futures;  car  lots,  spot,  $225(S)$250  per 
ton;  small  lots,  $275.  English,  c.i.f. 
tidewater,  $195,  last  half  delivery. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
@$2.75  per  lb.  of  contained  metal. 

Ferrosilicon  —  Electrolytic,  50  per 
cent,  delivered,  $78(ffi$80;  75  per  cent, 
$150,  delivered,  Pittsburgh,  Valleys, 
Cleveland.  Bessemer,  10  per  cent, 
$62.50;  11  per  cent,  $65.80;  12  per  cent, 
$69.10,  f.o.b.  furnaces  at  Jackson  and 
New  Straightsville,  Ohio.  All '  prices, 
per  ton. 

Ferrotungsten — Unchanged  at  8.5c@ 
$1.15  per  lb.  contained  tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — Basis  30-40  per  cent, 
$6.50@$7  per  lb.  of  V  contained. 

Spiegeleisen — Spot  prices  remain  at 
$72.50@$75    per    ton,    f.o.b.    furnace. 

Metal  Products 

Copper  Sheets — No  change  in  Jan.  7 
price  of  292C.  per  lb.;  wire,  quoted  224 
(S)23c.;  market  still  strong. 

Lead  Sheets — Full  lead  sheets,  124C.; 
cut  lead  sheets,  12Jc.  in  quantity  prices, 
mill  lots.     Unchanged. 

Nickel  Silver — Unchanged  at  39Jc. 
per  lb.  for  18  per  cent  nickel. 

Yellow     Metal  —  Dimension     sheets. 


•Furnished  by  Foote  Mineral  Co.,   Phila- 
delphia. I*u. 


263c.;  sheathing,  25ic.;  rods,  g  to  3  in., 
23ic.     Unchanged. 

Zinc  Sheets— $12.50  per  100  lb.,  less 

8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.     Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70(5) 
$75  per  net  ton,  f.o.b.  Chester,  Pa. 

Chrome  Cements — Unchanged  at  $45 
@$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick  —  First-qualitv  fire  clay, 
$45@$50  per  1,000,  f.o.b.  Clearfield,  Pa.; 
second  quality,  $40(a$45  per  1,000,  f.o.b. 
Clearfield,  Pa. 

Magnesite — Dead  bumed,  $48@$55 
per  net  ton.  f.o.b.   Chester,   Pa.;   brick, 

9  X  4J  X  2h  in.,  $90@$95  per  net  ton, 
f.o.b.  Chester,  Pa.  Dolomite  is  selling 
at  $12.50  per  ton,  f.o.b.  Ohio. 

Silica  Brick— $50@$55  per  1,000,  f.o.b. 
Mount   Union,   Pa. 

Iron  Trade  Review 
Pittsburgh,  May  25,  1920 

There  is  a  visible  improvement  in  the 
trailic  situation,  as  regards  the  move- 
ment of  coal,  coke,  and  finished  steel. 
The  improvement  is  attributed  chiefly 
to  the  measures  taken  by  the  Interstate 
Commerce  Commission. 

Pig  Iron — The  stagnation  in  the  pig- 
iron  market  is  broken  only  by  occa- 
sional sales  of  small  lots  for  prompt 
shipment,  and  recent  sales  of  this  char- 
acter show  advances  of  50c.  on  bessemer 
and  $1  on  foundry.  It  is  possible  that 
second-half  deliveries  could  not  be  sold 
at  several  dollars  under  the  prompt 
market,  but  the  prompt  market  is  the 
only  one  developed  and  therefore  quot- 
able: Bessemer,  $42.-50;  basic,  $43.50; 
foundry,  $45,  f.o.b.  Valley  furnaces, 
freight  to  Pittsburgh  being  $1.40.  Not 
a  few  foundries  have  now  run  out  of 
supplies  of  pig  iron  or  coke. 

Steel — There  are  no  transactions  to 
fix  the  market,  and  former  quotations 
may  be  regarded  as  nominally  fixing 
the  market  still,  $60@$65  for  billets 
and  $70@$75  for  sheet  bars.  An  easier 
market  is  to  be  expected  when  free 
freight  movement  is  restored,  as  billets 
and  sheet  bars  have  been  stocked  by 
producing  mills  to  avoid  putting  too 
much   steel   into   finished  products. 

Charcoal  and  Coke 

Charcoal  —  Large  quantities  sell  as 
follows:  Willow,  7c.  per  lb.;  hardwood, 
4Jc.  per  lb.,  in  2.50-lb.  bbl. 

Buffalo — For  72-hour  Connellsville 
foundry,  $15;  for  48-hour  furnace,  $13.- 
50  per  ton. 

Connellsville — Market  stilfer.  Prompt 
furnace,  $14.50@$15.50;  prompt  foun- 
dry, $15.50@$16.50;  contract  foundry, 
$ll(a)$12  per  net  ton  at  ovens. 

New  River — Furnace,  $11.50@$12.50, 
and  foundry,  $13@$14  per  ton. 

Pocahontas — Furnace,  $12@$13  per 
ton. 

Wise  County — Furnace,  $12(3)$14  per 
ton;  foundry,  $12(5)$14  per  ton. 
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The  Zinc  Situation 

The  three  base  metals,  copper,  lead,  and  zinc,  are  closely 
related  in  point  of  genesis  and  utility.  All  have  had  very 
unusual  fluctuations  in  price  during  the  last  few  years,  both 
in  the  war  period  and  in  the  present  economic  readjustment. 
Consideration  of  any  price  nowadays  usually  involves  a 
comparison  with  a  pre-war  average  and  a  doubling  of  the 
latter  figure  to  allow  for  the  great  increase  in  the  cost  of 
all  commodities.  Under  such  a  comparison,  the  price  of 
zinc  appears  most  unfavorable,  the  current  quotation, 
around  7.50c.,  St.  Louis,  being  little  if  anything  above  the 
present  cost  of  production.  For  many  producers,  this  price 
represents  a  prohibitive  minimum,  below  which  further 
operations  would  become  unprofitable. 

The  history  of  the  zinc  mai'ket  during  the  last  few  years, 
and  particularly  during  the  war,  has  emphasized  the  specu- 
lative character  of  the  metal  market.  Though  unhealthy 
speculation,  such  as  often  characterizes  trading  in  the 
metals,  caused  the  price  of  zinc  to  rise  to  around  25c.  per 
lb.  (St.  Louis)  during  a  brief  period  of  the  war,  its  price 
has  now  reached  a  more  stable  line,  from  which  fluctuations 
have  become  much  smoother.  Zinc  has  always  been  a 
favorite  metal  for  speculation,  but  compared  with  other  base 
metals  for  the  past  three  years,  the  average  annual  price 
of  zinc  has  shown  a  slower  decrease,  as  the  following  table 
indicates: 

.\\t;rage  annual  price  of  the  base  metals 

In  Cents  per  Pound,  New  York 

1917  I'>I8     1919 

Copper 27  160  24  678  18  691 

Lead 8  787  7  4|3  5  721 

Zinc 8  901  8  159  7  338 

The  present  abnormal  condition,  in  which  the  price  of 
lead  is  higher  than  that  of  zinc,  is  a  situation  almost  un- 
heard of,  and  shows  that  in  the  general  increase  in  trading 
in  lead  and  zinc  which  occurred  during  the  winter  and 
spring  months,  lead  received  a  greater  amount  of  stimula- 
tion than  zinc.  Although  the  price  of  zinc  today  is  a 
little  above  the  average  for  1919,  it  is  still  unsatisfactoi'y 
to  the  industry. 

Zinc  production  in  the  United  States  is  very  flexible, 
and,  owing  to  great  natural  resources  and  the  normal  excess 
of  smelter  capacity,  the  industry  has  easily  and  readily 
responded  to  any  increased  demand  for  production  put  upon 
it.  Ten  years  ago,  production  amounted  to  269,184  tons 
per  annum.  The  peak  of  production  was  reached  in  1917, 
when  the  output  amounted  to  669,573  tons.  In  1919,  accord- 
ing to  figures  of  the  U.  S.  Geological  Survey,  production 
'  had  declined  to  485,491  short  tons,  which,  however,  is  still 
considerably  above  the  pre-war  rate.  Indirectly  the  zinc 
resources  of  this  country  have  been  greatly  increased  by 
improvements  in  the  metallurgy  of  zinc.  Such  develop- 
ments as  electromagnetic  and  electrostatic  separation  and 
oil-flotation  have  made  possible  the  profitable  treatment  of 
many  complex  ores  that  ordinarily  would  not  be  con- 
sidered of  commercial  importance. 

The  United  States  has  long  been  the  world's  chief  zinc- 
producing  nation,  followed  by  Australia,  Germany,  and 
Belgium.  Before  the  war,  Australia  and  Germany  closely 
co-operated  in  the  development  of  their  zinc  industry,  Ger- 
many being  Australia's  greatest  foreign  customer  for  zinc 
concentrates;  but,  due  to  the  permanent  diversion  of  this 
source  of  supply,  and  the  loss  of  part  of  the  productive 
zinc  area  of  Germany  through  a  change  in  boundai'ies,  the 
position  of  that  country  has  been  seriously  altered. 

Provision  was  made  last  year  by  the  Australian  Zinc 
Producers'  Association  to  ship  sufficient  zinc  cor(centi-ates  to 
England  to  enable  the  smelting  works  there  to  run  at 
capacity,  and  excess  concentrates  will  be  allotted  to  French 
and  Belgian  works.  The  effect  of  this  arrangement  has  not 
yet  been  felt,  because  of  the  unsettled  industrial  conditions 
in  Australia.  As  the  mines  and  reduction  works  on  that 
continent  are  controlled  by  English  or  Australian  capital, 
the  domination  of  the  European  zinc  supply  now  rests  in 
the  hands  of  the  British  Empire. 

The  Belgian  zinc  industry  is  struggling  under  trying 
cii.fiiculties.     Restoration  to  something  like  its  former  influ- 


ence is  dependent  on  an  adequate  supply  of  the  raw  mate- 
rial, which  logically  should  come  from  Australia.  A  proper 
fuel  supply  presents  another  difficult  question,  the  answer 
to  which  has  not  been  forthcoming,  the  scarcity  and  high 
price  of  coal  creating  a  serious  predicament.  The  Belgian 
zinc  industry  has  much  to  surmount  if  it  is  to  occupy  the 
strong  position  it  enjoyed  a  few  years  ago. 

France  is  in  much  the  same  position  as  Belgium,  but 
possesses  a  strong  trade  organization  or  "consortium"  to 
assist  in  the  development  of  the  industry  against  foreign 
competition.  Although  the  present  high  cost  of  fuel  and 
lack  of  raw  material  prevent  increasing  production,  the  de- 
velopment of  France's  industry  through  holdings  in  other 
lands,  such  as  Spain,  Algeria,  Tunis,  Mexico,  and  Peru,  will 
be  facilitated  by  this  trade  arrangement. 

The  latest  complete  figures  from  the  Department  of  Com- 
merce indicate  that  the  United  Kingdom  is  still  consuming 
the  greatest  quantity  of  zinc  moving  from  the  United 
States,  although  France  is  also  taking  large  quantities. 

F.XPOHTS  OF  ZINC  FROM  THE  IXITED  STATE.S 

(In  Pounds) 

Destination                                                 February  March 

France 15,344,458  6,309,99U 

Italy 500.051 

Norway 

United  Kingdom 15,859.108  18,706,8}3 

Canada 50,002  18.063 

Mexico 640  1,295 

■Japan 1,397,385  842,382 

Other  countries 2,421,527  1,679,624 

Totals  35,073,120  28.058.238 

The  exports  of  zinc  decreased  approximately  20  per  cent 
during  March,  whereas  imports  increased  a  proportionate 
amount.  This  has  cut  the  favorable  export  balance  of 
February,  amounting  to  31,027,861  lb.,  to  22,703,020  lb.  in 
March.  The  figures  indicate,  however,  that  the  foreign 
demand  for  electrolytic  zinc  has  been  a  strong  factor  during 
recent  months  in  sustaining  the  activity  of  the  zinc  market. 

IMlMUns  (iF  ZINC  INTO  THE  UNITED  STATES 

(In    Pounds) 

From  Feb.uary  March 

Canada  58,027  786,963 

Mexico         2.419.232  4,568.255 

Australia 2,468.000 

Totals,  -1,945,259  5,355,218 

The  present  period  of  readjustment  brings  into  play ' 
unusual  economic  conditions,  which  have  peculiarly  affected 
the  zinc  industry.  Normally  a  healthy  zinc  industry  in  the 
United  States  is  dependent  in  great  measure  upon  domestic 
consumption  to  balance  production,  and  although  it  must  be 
gratifying  to  the  zinc  producers  to  observe  the  outflow  of 
the  metal  from  this  country,  it  appears  that  this  condition 
is  transient.  The  future  of  the  domestic  industry  lies  more 
in  the  stimulation  of  the  domestic  demand  through  educa- 
tion in  new  uses  for  zinc  than  in  a  strong  foreign  demand. 


The  Silver  Situation 

With  the  price  of  silver  around  one  dollar  an  ounce,  mis- 
conceptions have  arisen  regarding  the  attitude  of  the  Gov- 
ernment toward  purchases  of  silver  under  the  Pittman  Act. 
The  sponsor  of  this  measure.  Senator  Pittman,  has  re- 
cently clarified  the  meaning  of  the  term  "refined  silver" 
in  the  legislation  and  has  called  attention  to  the  fact  that 
certain  newspapers  are  stating  that  United  States  mints 
will  accept  only  refined  silver  under  the  Pittman  Act, 
which  is  an  incorrect  statement.  The  mints  will  accept 
the  ordinary  bullion  bars  as  they  come  from  mills  and 
smelters,  as  has  heretofore  been  done.  The  expression 
•"1,000  fine"  refers  only  to  the  basis  on  which  the  $1  is 
paid  and  has  nothing  to  do  with  the  kind  of  bullion  received. 
A  small  charge  will  be  made  for  the  separation  of  the  silver 
from  the  other  metals  in  the  bullion,  but  this  is  customary. 
The  necessity  of  sending  bullion  to  smelters  and  refiners 
is  therefore  entirely  eliminated.  Senator  Pittman  guar- 
antees that  the  act  "will  not  be  repealed  so  long  as  the 
present  rules  of  the  Senate  exist." 
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Company  Reports 


Ray  Consolidated  Copper  Co. 

Copper;  Arizona 

The  thirty-fifth  quarterly  report  of  the  Ray  Consolidated 
Copper  Co.  covering  the  first  quarter  of  1920  shows  pro- 
duction at  practically  the  same  rate  as  during  the  last 
quarter  of  1919,  or  11,547,103  lb.  for  the  quarter,  compared 
with  11,614,647  lb.  in  1918.  Average  net  cost  of  mining 
was  $1.63  per  ton  of  ore  milled,  compared  with  $1.62  for 
the  previous  quarter.  Milling  costs  were  $1.25  per  ton 
in  the  last  quarter,  as  compared  with  $1.42  for  the  last 
quarter  of  1919.  The  average  cost  of  all  copper  produced 
was  16.475c.  for  the  quarter  without  gold  and  silver  re- 
covery allowances,  compared  with  a  cost  of  16.574c.  for  the 
previous  quarter.  A  quarterly  distribution  of  25c.  per  share 
was  paid  March  31,  1920,  and  amounted  to  $394,294.75. 


White  Pine  Copper  Co. 

Copper;  Michigan 

The  annual  report  of  the  White  Pine  Copper  Co.  for  1919 
states  that  1,979,268  lb.  of  copper  was  produced  during  the 
^ear,  at  a  cost  of  24.3c.  per  lb.,  compared  with  3,273,680 
lb.  in  1918.  Cost  of  mining,  milling,  and  other  treatment 
charges  was  $3.84  per  ton  of  ore,  compared  with  $2,984  in 
1918.  Loss  on  delivered  copper  amounted  to  $110,569.72. 
Balance  of  current  assets  over  liabilities  totaled  $360,833.94 
on  Dec.  31,  1919. 


North  Butte  Mining  Co. 

Copper;  Montana 

During  the  year  1919,  North  Butte  Mining  Co.  produced 
14,331,254  lb.  of  copper,  633,214.82  oz.  of  silver  and  914.07 
oz.  of  gold.  Production  was  about  60  per  cent  of  normal 
output.  Cost  of  copper  production  was  14.85c.  per  lb.; 
selling  price  was  18.146c.  per  lb.  Gross  income  amounted 
to  $3,584,775.98,  and  net  earnings  for  the  year  were  $583,- 
408.12.     Surplus  amounted  to  $2,826,863.92  on  Jan.  1,  1920. 


Barnes-King  Development  Co. 

Gold,  Copper;  Montana 

The  report  of  the  Barnes-King  Development  Co.  for  the 
first  quarter  of  1919  states  that  earnings  amounted  to  $29,- 
053.07  and  deductions  were  $11,158.22,  leaving  a  net  profit 
for  the  quarter  of  $17,894.85.  Balance  of  receipts  over 
disbursements  on  March  31,  1920,  amounted  to  $81,845.58. 


Wallaroo  &  Moonta  Mining  & 
Smelting  Co.,  Ltd. 

Copper;  Australia 

The  half-yearly  report  of  the  Wallaroo  &  Moonta  Mining 
&  Smelting  Co.,  Ltd.,  states  that  for  the  six  months  end- 
ing Dec.  31,  1919,  there  was  smelted  937  tons  of  copper. 
The  balance  of  assets  over  liabilities  amounted  to  £305,220 
on  Dec.  31,  1919.  No  dividends  were  paid  during  the  half 
year. 

Tharsis  Sulphur  &  Copper  Co.,  Ltd. 

Copper;  Spain 

The  annual  report  of  the  Tharsis  Sulphur  &  Copper  Co., 
Ltd.,  a  British  corporation,  states  that  for  the  year  1919 
actual  gross  profits  of  £251,646  were  made,  and  net 
profits  of  £103,797,  after  all  deductions.  Dividends  paid 
amounted  to  £109,375,  or  12J  per  cent  on  the  capital  stock 
of  the  company.  During  the  year,  260,801  tons  of  ore  was 
mined  from  the  Tharsis  and  Calafias  properties,  compared 
with  328,592  tons  in   1918. 


South  Hecla  Mining  Co. 

Utah 

The  annual  report  of  the  South  Hecla  Mining  Co. 
for  the  year  1919,  states  that  the  combined  metal  content 
of  the  ore  produced  on  the  company's  account  totaled  111.- 
514  oz.  of  gold,  73,818  oz.  silver,  361,428  lb.  copper, 
73,555  lb.  lead  and  4,159,000  lb.  iron.  The  ore  mined  on 
company's  property  was  marketed  at  a  loss  of  $6,224.66,  and 
profit  on  leaser's  account  was  $305.60.  During  the  year  a 
dividend  of  15c.  per  share  was  paid  on  the  $500,000  capital 
stock  of  the  company,  consisting  of  263,000  shares  out- 
standing  and  237,000  shares  of  treasury   stock. 


Continental  Zinc  Co. 

Zinc;  Missouri 
The  annual  report  of  the  Continental  Zinc  Co.  for  the  year 
1919  states  that  on  the  Kohinoor  tract,  a  decrease  of 
$1,449.45  in  income,  combined  with  an  increase  in  expense  of 
$2,451.74,  i-esulted  in  an  operating  loss  of  $3,965.01,  as 
against  $72.82  in  the  previous  year.  On  the  Litteral  tract, 
royalties  have  dwindled  to  a  very  small  amount — $923.90  for 
the  year;  so  that  with  some  increase  in  expense  there  was 
a  loss  of  $2,309,  as  against  $1,871.10  for  the  previous  year. 
Surplus  account  amounted  to  $116,077.04  on  Dec.  31,  1919. 


Alaska  Juneau  Gold  Mines  Co. 

Gold;  Alaska 

The  fifth  annual  report  of  the  Alaska  Juneau  Gold  Mines 
Co.,  for  1919,  states  that  a  deficit  of  $563,624.69  existed  in 
the  surplus  account  on  Dec.  31,  1919.  During  the  year,  23,- 
237.88  oz.  of  gold  bullion  was  produced  from  616,302  tons 
of  ore,  with  an  assay  value  of  $1  per  ton,  compared  to  a 
tonnage  of  574,285  milled  in  1918,  with  an  average  value  of 
$0.92.  Including  silver  and  lead,  the  total  value  of  the 
metals  recovered  from  the  product  of  the  mine  amounted  to 
$542,713.99  in  1919,  compared  with  $459,445.01  in  1918. 


Central  Eureka  Mining  Co. 

Gold;   California 

The  annual  report  of  the  Central  Eureka  Mining  Co.  for 
the  fiscal  year  ending  April  22,  1920,  states  that  34,705  tons 
of  ore  were  milled  during  the  twelve  months  ending  April 
1,  1920,  with  an  average  value  of  $13,148  per  ton.  Total 
production  amounted  to  $430,385.05.  Surplus  on  hand  April 
1,  1920,  amounted  to  $118,218.18. 


Nevada  Wonder  Mining  Co. 

Silver;  Nevada 

The  thirteenth  annual  report  of  the  Nevada  Wonder 
Mining  Co.  states  that  40,570  tons  of  ore,  of  an  average 
value  of  $15.51  per  ton,  was  mined  and  treated  during  1919, 
resulting  in  a  net  profit  of  $259,074.18,  equal  to  $6.40  per 
ton.  There  were  produced  468,797  oz.  of  silver  and  5,514 
oz.  of  gold.  Mining  costs  were  $3.72  per  ton;  milling  costs, 
$4.20  per  ton;  marketing  costs  $.19  per  ton.  Dividends 
amounting  to  $70,423.70  were  paid  on  the  $1,500,000  capital 
stock  outstanding. 


Mount  Bischoff  Tin  Mining  Co. 

Tin;  Tasmania 
The  half-yearly  report  of  the   Mount  Bischoff  Tin   Min- 
ing Co.  states  that  during  the  last  half  year  of  1919,  £7,500 
in  dividends  was  paid  on  the  £60,000  capital  stock.     Earn- 
ings for  the  same  period  amounted  to  £12,113  16s.  lid. 
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Mining  Stocks 

Week  Ended  May  22,  1920 


Stock 


Hifih 
COPPER 


Adventvire 

Ahmeek 

Alaska-B.C 

AUuuez 

Anaconda 

Ariz.  Com'l 

Big  I. edge... 

Bingham  Mir.c^.... 

Calumet  &  Ari..... 
Calumet  &  Hecb.. 

Can.  Copper 

Centennial 

Cerro  de  Vahco...  . 

Chief  Consol 

Chile  Cop 

Chino 

Con.  Ariz 

Con. Copper  >r.. .  . 

Cop.  Range 

Crystal  Cop.  mew) 

Davis-Daly 

East  Butte 

First  Nafl 

Franklin 

Gadsden  Copper.. . 
Granby  Consol .... 

Greene-Can 

Hancock 

Houghton 

Howe  Sound 

Inspiration  Con.... 

Iron  Cap 

Isle  Hoyale 

Jerome  Verde  .... 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 


Boston 

Boston 

N.y.Curb.. 

Boston 

N.  Y 

Boston 

X.  Y.  Curb. 
Boston 


Magma  Chief 

Magma  Copper   .  . 

Majestic 

Mason  ^*aUey 

Mass  Con 

Mayflower-0.  C, . . 

^liami 

Michigan 

Mohawk 

Mother  Lode  mew) 

Nev.  Con 

Nev.  Dougla.* 

New  -Orcadian 

New  Baltic, 

New  Cornelia 

Nixon  Nev 

North  Butte 

North  Lake 

Ohio  Copper 

Ojibway 

Old  Dominion 

Osceola 

Phelps  Dodge 

Quincy 

Ray  Con 

Ray  Hercules 

St.  Mary's  M.  L.  . 

Seneca 

Shannon 

Shattuck-Ariz  .... 

South  Lake 

South  Utah 

Superior 

Superior  &  Boston 

Tenn.  C.  AC 

Tuolumne 

United  Verde  Tx... 

Utah  Con 

Utah  Copper 

UtahM.  &T 

Victoria 

Winona 

Wolverine 


Boston 

Boston 

N.  Y.  Curb. . 

Boston 

N.  Y 

Boston  Curb. 

N.  Y 

N.  Y 

N.  Y.  Curb.. 
N.  Y.  Curb.. 

Boston 

Boston  Curb. 

Boston 

Boston 

Boston  Curb 

Boston 

N.  Y.  Curb   . 

N.  Y 

N.  Y 

Boston 

Boston  Curb. 
N.  Y.  Curb. 

NY 

Boston  Curb. 

Boston 

X.  V.  Curb.. 

X.  Y 

Boston 

Boston 

Boston 

X.  Y.  Curb.. 
N.  Y.  Curb.. 
Boston  Curb. 
N.  Y.  Curb.. 

Boston 

Boston 

N.  Y 

Boston 

Boston 

N.Y.Curb... 


62i 

30 
56J 

n 

325 

IS 
111 
45  J 

3i 
16 
311 

4 

m 

•28 

9! 

13 

•125 

2i 

•75 

37 

301 


52i 
lOi 
29J 


27J 

li 
3! 

•25 

34 

•20 

2 

3! 

7 

2U 


6i 


N.  Y 

Boston  Curb. . 

Boston 

Boston  Curb. . 

Boston 

N.  Y.  Curb.  .. 

Boston. 

Boston 

.\.  Y.Curb... 

Boston 

Boston 

Boston 

Open  Market. 

Boston 

N.  Y 

Boston  Curb . . 

Boston 

Boston 

Boston 

N.  Y 

Boston 

Boston *14 

Boston 5 

Boston 4 


13 
fl8 
3i 

183 

i9 


28 
44 
tl95 
55 
171 

40i 

13i 

li 

9! 

2» 


N.  Y 

Boston 

Boston  Curb. 

Boston 

N.  Y 

Boston 

Boston. 

Boston 

Boston 


•70 

3U 
6} 

68 
IJ 
3 
•75 


Hccla N.Y.Curb 

.St.  Joseph  Lead ...     N.  Y 

Stewart Boston  Curb. .  . 

Utah  Apex Boston 


LEAD 

I5j 


t*l8 


Am.  Z.  L.  &  S 

Am.  Z.  L.  &  S.  pf. 

Butte  C.  &  Z 

Butte  &  Superior. . 
Con.  Intcrst.  CaK. 

New  Jersey  Z N.Y.Curb   . 

Success N.  Y*.  Curb . . 

Yellow  Pine T-os  Angeles.  . . 

*Centa  per  share.     fBid  and'asked 


N.  Y. 
N.  Y. 

N.  Y. 
N.  Y. 
N.  Y 


ZINC 

151 
50 


A' 

14; 

270 

*5 

100 


62 

li 
30 
54 

9 

} 
8J 
56 
315 
I 

n; 

4li 

35 

I4J 

29J 

A 

3i 

38 

•25 

8i 

121 

•80 

2', 

•75 

36S 

28i 

4J 


50 

9 

29 

24  J 

li 
3 

•25 
29i 
•18 
2 
35 
5 
19i 

59 
5i 

m 

t^l4 
2J 


16 
151 


25 

39 

tl80 

50 

163 

38 
13 

I' 
2 
•14 
4i 
3S 
9> 
•50 
30 
6i 
65 
1! 
2i 
•50 
15 


1> 
15i 


I2J 
49i 
6i 
20 
13 

200 
♦4 

•95 


•75  

62  Mar.  '20.  $     50 

Ift 

30  .Mar.  '19.     1    00 

56  Feb.  '20,     1   00 

10  Oct.    '18.       .50 

9'  riept.''l9,        .25 

57i  Mar.  '20,      1    00 

325  Dec.  '19.     5  00 

It^ 

115  Dec     '18.      1    00 

41  i  Mar. '20.      I    00 

3!  Feb. '20.        .10 

145 

30i  Mar.  '20.       37'. 

j  Dec.  '18.        ,05 
3i 

38i  Mar. '20,         50 

•27  

8;  Mar.  '20.        .25 

12i  Dec.  '19.         50 

•80  Feb.  '19.          15 

22      

•75       

37  May  '19,     1   25 

29j  Feb.  '19,     1    50 

43      

♦50       

3!  Jan.    '20,         05 

50  .\pr.    '20,     1    50 

95  Feb.  '19.         25 

29  Sept. '19,         50 

A   

25!  Mar. '20,        .50 

1!     

3      

2!     

•25       

29i  Jan.    '19,       .50 

*20       

2       

3i  Nov. '17.      1    00 

6  Feb.  '20,     I    00 

19J  Feb.  '20,         50 

4t      

60  Feb.   '20,     1.50 

6i      

lU  Mar. '20,       .25 

"ij  :;::::::::::: 

3    

17 j  Nov. '18,         25 

*9        

17J  Oct.    '18,        .25 

•75      

A    

1!      

25i  Dec.  '18,     1    00 

40  .Mar   '20.         50 

,  .  .\pr.  '20.      2  50 

50  Mar.  '20,     I    00 

17  Mar   '20,        ,25 

♦75        

39.;  Dec.  '19.     2  00 

13}      

IJ  Nov. '17,        ,25 

9  Jan.    '20,        .25 

2       

•14        

4 J  .\pr.  '17,     1    CD 

>i      

9i  May  '18.     1   00 

*70       

30  Feb.  '20.         50 
6J  Sept. '18,         25 

67J  Mar,  '20,     1    50 

1 ;  Dec.  '17,         30 

3        

•60  

16  Jan.    '20,       .50 


41  Mar.  '20.  ,15 

15;  Mar.  '20,  .50 

*16  Dec.  '15,  .05 

li  Nov.  '18,  .25 


15 
?!      July,  '18. 


20i 

14 

200 

*5 

•too 


May  '17.      1    00 
Feb.    "20.      1    50 


.50 
Sep't. '17.  1.25 
Mar.  '20,  .50 
Deo.  *I9. 
Julv  '16, 
Mnr   '20. 


Stock 

Alaska  Gold 

Alaska  Juneau. . .  . 

Carson  Hill 

Cresson  Gold 

Dome  Ex 

Dome  Lake 

Dome  Mines 

Golden  Cycle 

Goldfield  Con 

Hedley 

Hollinger  Con 

Homestake 

Kcwanas 

Kerr   Lake 

Kirkland  Lake 

Lake  Shore 
Mclntyre  Porcupine 
Porcupine  Crown  . 

Portland 

Reorgan.  Booth 

Silver  Pick 

Teck-Hughes 

Tom  Reed 

Ignited  Eastern.. 
\'iiidicator  Con.sol 

West  Dome 

White  Caps  Min.  . 
Yukon  Gold 

Arizona  Silver   .  .  . 

Bailey 

Beaver  Con 

Coniagas 

Crown  Reserve. , .  . 

Kerr  Lake 

La  Rose 

McKinley-Dar 

Mining  Corp 

Xipissing. 

Ontario  Silver.  . .  . 

Ophir  Silver 

Peterson  Lake.  .  .  . 
Sil.  King.Ariz.(new) 

Temiskaming 

Trethewey 

Atlanta 

Barnes-King 

Bost.  &  Mont 

Cashboy 

El  Salvador 

Goldfield  Merger... 

Jim  Butler 

Jumbo  Extension.. 
Louisiana  Con      , 
MacNaniara  M. 
X.Y.  Hond.  Rosai. 
Tonopah-Belmo.it . 
Tonopah-Divide. . . . 

Tonopah  Ex 

Tonopah  Mining. . 
West  End  Con 


•26t  

li  Mar. '20.       .10 

•21  

•8  

9i  Apr.  '20.       .25 

•91!  Alar  '20.       .03 

•9  Dec.  '19,         05 

4J  June  '19,  10 

5  65  .\pr.  '20.       .05 

54  i  .Sept. '19,         50 

•2', 

t4  60  Sept. '19,     1.00 

•43  

1   04  Oct.    '19,      .021 

1    78  .Ian.    '20.         05 

•25  July.  '17.        03 

•64  .Xpr    '20.     .01; 

•4S  

•8  

•14;  

1.60  Dec,'l9.        .02 

3i  Apr.   '20,       .21 

20  Jan.    '20,       .01 

•6i  

•7         

June  '18,       02) 


£.vcli,  Hieli  Low       Lust       Last  Div. 
GOLD 

N.Y li  u 

N.Y 21  2 

N.Y.Curb,...  '27  '26 

N.Y.Curb 

Toronto 'ai  '20 

Toronto 'SJ  ^8 

N.Y 9|  9} 

Colo.  Sprra *96  •91; 

N.Y.Curb...  *10  *8 

Boston ... 

Toronto 5  85  5  65 

NY 55  541 

N.Y.Curb... 

Toronto t4  50 

Toronto •48  ^43 

Toronto   1   06  1   04 

Toronto. ......  1    94  1    78 

Toronto    ^29  '25 

Colo.  Sprgs '65  »64 

N.  \'.  Curb.  .  .  'Si  '4 

N.  Y.  Curb...  »8   '  *6; 

Toronto t'l5  t^l3 

Los  Angeles,,.  1,63  1,60 

N.Y.Curb...  4i  3J 
Colo.  Sprgs  ....-- 

Toronto •8;  ♦6; 

N.Y.Curb '9!  «7 

Boston  Curb...  tIJ  tl 

SILVER 

Boston  Curb.  '84  ^65 

Toronto •&  '5 

Toronto '41  *36 

Toronto t3  00  12  90 

Toronto •27;  ^26 

Boston   ^     3|  3'. 

Toronto *43  '42 

N.  Y.  Curb ^55  ^50 

Toronto     .      .  I   95  1   85 

N.Y.Curb....  9J  o 

N.  Y 8  6; 

N.Y.Curb...  ;  i 

Toronto *[i  '14 

N.Y.Curb   ...  •2}  •li 

Toronto ^40  •35! 

Toronto ^31  ^27 

GOLD  AND  SILVER 

N.Y.Curb...  *2  *i; 

Butte    tl   40  tl    25 

N.Y.Curb...  '85  •75 

N.Y.Curb...  *7;  »5; 

N.Y.Curb...  2i  2; 

N.Y.Curb  ...  31  '2 

N.Y'.  Curb...  '\S  *lb 

N.Y.Curb...        *7  '6 

N.Y.Curb     ..  J  H 

N.  Y.  Curb       .  •!  •{ 

Open  .Market   .  tl4!  tl3! 

N.Y.Curb i;  i; 

N.  Y'.  Curb...  li  li 

N.Y.Curb...  lA  li 

N.Y.Curb...  i;  Ift 

N.Y.Curb...  IS  1 


•43 
•50 

I   85 

J 


Apr.  "20,        .03 
Apr.     16.         OS 


I2J 
.05 
00 
02 
.03 

so 


•80 
•6 

•35 

Feb.  '20. 

•26       Jan.  '17. 

3!     Sept  '19, 

Apr.  '18, 

Apr.  '20. 

Sept.  '19. 

Apr.  '20, 

Jan.  19, 


•14; 
•l{ 
•35! 
•27 


Jan.    '17.     .on 

Jan!   '20.         04 
Jan.    '19.        .05 


•2 

Nov, '19,       .05 

75       

*6i      

2!      

•3        

17  Aug.  '18.         07 

•7  June '16.         OS 

4::;:::;:::::,: 

Apr.  '20.        .50 
lA  Jan.    '20,       .05 

li  Apr.  '20,  16s 
lA  net.  "19.  .15 
i;     Dec.  '19,       .05 


2  00 
03 
.03 


Caledonia 

Consol.  M.&S 

Dalv-West 

Eagle  &  Blue  Bell   . 
Electric  Point,  ,  ,  . 

Fed.  M.  &S 

Fed.  M.  &  S.  pf. .  . 
Florence  Silver..  .  . 

Iron  Blossom 

Marsh  Mines 

Prince  Consol    ... 

Res  Con 

Rambler-Cariboo. , 

Stand.  S.  I. 

Tamarack-Custer.. 
Wilbert 


SILVER-LEAD 

N.Y.Curb...  "28  •28 

Toronto 26i  26! 

Boston |4  4 

Boston   Curb ,    , 

.Spokane *38  *37 

NY I3|  Hi 

N.Y 42  35! 

Spokane 'SO  "45 

n;  Y.Curb...  ft  i 

N.Y.Curb...  •18  '16 

N.Y.Curb       .  ft  ; 

N.Y.Curb •6'.  •6 

Spokane 'U  '13! 

\^  Y.Curb...  ft  ft 

Spokane 2.65  2.60 

N:y.  Curb    ...  '6;  '5; 


•28 

Apr. 

'20, 

.01 

26! 

Apr. 

'20, 

"U 

4 

Apr. 

'20, 

ift 

Apr 

20, 

.10 

•38 

Ilec 

'19, 

03 

Hi 

Jan. 

•09, 

1    50 

38  i 

Mar 

■20. 

75 

•45 

Apr. 

'19. 

.01! 

1 

Jan. 

'20, 

02! 

•18* 

! 

Nov. 

'17, 

.02! 

•6 

•14 

Feb. 

'19. 

.01 

» 

Oct. 

'17. 

.05 

2.65 

Dec. 

'19, 

.03 

•6i 

Nov. 

•17. 

.10 

17 

Mar. 

'19. 

50 

82 

Feb 

•20. 

1   SO 

NICKEL-rorPER 

Internat'l  Nickel       N.Y 18;        I5| 

InternaflNick.pf     N.  Y 

QUICKSILVER 

New  Idria Boston 6  6b       Jan     '19. 

TUNGSTEN' 

Mojave Tungsten..     Boston  Curb. .  .        '7  '7  '7       

VANADIUM 

Vanadium  Corp.  ..     N.Y 76*  66  69i     Apr.   '20. 

ASBESTOS 

AsbestosCorp Montreal 74  70  74        \pr. '20, 

.Asbestos Corp..  pf.    Montreal    87  86  86       Apr.    20. 

MINING.  SMELTING  AND  REFINING 

Am.  S.  AU N.Y 60  56i  57       Mar.  [20, 

.\m.  S.  &  U.,  pf...      N.Y 90i  89  89       Mar.    20. 

Am.  .Smpf.  A N.Y 76!  75!  75!     Apr    ,20. 

U.  S.  S.n.  R.  &  M.     N.  Y "O;  56!  58      .\pr.    20, 

U.S.S.  R.&M.,pf.     Boston 44!  43!  45!     Apr.    20. 


25 


25 

50 


I  00 
1  75 
I  50 
I  50 
.87! 


May  29,  1920 


Engineering    and    Mining    Journal 


1245 


INDUSTRIAL  NEWS 


Chicago  Pneumatic  Tool  Co.  an- 
nounces that  its  general  offices  are  now 
in  its  own  building  at  6  East  44th  St., 
New  York  City. 

The  Foundation  Co.,  of  New  York 
City,  announces  that  on  May  10,  1920 
the  company  occupied  its  own  building 
at  No.  120  Liberty  St. 

J.  H.  Thompson,  has  been  appointed 
manager  of  the  recently  established 
factory  branch  at  New  York  City  of 
the  Four  Wheel  Drive  Auto  Co.,  Clin- 
tonville.  Wis.,  makers  of  FWD  trucks. 

Wellman-Lewis  Co.,  contracting  en- 
gineers, Los  Angeles,  Cal.,  announce 
that  G.  W.  Schilling,  mining  engineer, 
v/ill  take  charge  of  the  mining  depart- 
ment of  their  business,  including  re- 
ports on  mining  properties. 

The  Chicago  Pneumatic  Tool  Co.,  538 
South  Dearborn  St.,  Chicago,  announces 
the  appointment  of  L.  T.  Pockman  as 
district  manager  of  its  Los  Angeles 
territory.  Mr.  Pockman's  office  will 
be  at  307  E.  3d.  St.,  Los  Angeles. 

Zear  J.  Chamberlain,  one  of  the  old 
and  valued  employees  of  the  Ludlow- 
Saylor  Wire  Co.,  St.  Louis,  Mo.,  and 
well  known  to  the  trade  from  coast  to 
coast,  died  suddenly  March  20  in  his 
forty-fifth  year.  He  had  been  with  that 
company  continuously  since  he  was 
seventeen  years  old. 

A.  Milne  &  Co.,  steel  and  iron  mer- 
chants, of  New  York  and  Boston,  are 
building  a  new  warehouse  at  17-19-21 
North  May  St.,  Chicago,  which  vdll  en- 
able them  to  carry  a  larger  stock  of 
tool  and  mining  drill  steel  in  that  city 
and  to  give  better  warehouse  service  to 
their  customers  in  the  Middle  West. 

Cement-Gun  Co.,  Inc.,  Allentovm,  Pa., 
announces  the  election  of  B.  C.  Collier, 
general  manager,  to  be  vice-president 
and  general  manager  of  the  company. 
W.  J.  Roberts,  president  of  the  Traylor 
Engineering  &  Manufacturing  Co.,  has 
also  been  advanced  from  the  position 
of  vice-president  of  the  Cement  Gun 
Co.,  Inc.,  to  that  of  president,  and  S.  W. 
Traylor,  formerly  president  of  the 
Cement  Gun  Co.,  is  now  chairman  of 
the  board  of  directors. 

The  Harrison  Safety  Boiler  Works 
(founded  in  1863)  which  has  been  car- 
ried on  for  many  years  as  a  co-partner- 
ship by  Joseph  S.  L.  Wharton,  William 
S.  Hallowell,  and  John  C.  Jones,  has 
been  incorporated  under  the  laws  of 
the  State  of  Pennsylvania,  charter  per- 
petual, as  the  H.  S.  B.  W.-Cochrane 
Corporation  with  the  following  officers 
and  board  of  directors :  Joseph  S.  Lov- 
ering  Wharton,  president;  John  C.  Jones, 
vice-president  and  general  manager; 
William  S.  Hallowell,  secretary  and 
treasurer;  Horace  E.  Gibson,  general 
sales  manager;  Axel  B.  Wallem,  gen- 
eral works  manager.  The  corporation 
took  over,  as  of  date  Jan.  2,  1920,  the 
entire  business  of  the  former  firm. 


The  Movies  Invade  the  Mining 
Field 

■  By  S.  B.  King 

Mining  and  engineering  school  stu-, 
dents  in  all  parts  of  the  United  States 
are  being  taken  on  trips  to  the  Sulli- 
van Machinery  Co.'s  plants  in  Clare- 
mont,  N.  H.,  and  in  Chicago  so  that 
they  may  see  just  how  drills,  coal  cut- 
ters, quarrying  machinery,  air  com- 
pressors, and  drill  sharpener  machines 
are  made.  This  summer  thousands  of 
miners  and  engineers  who  have  been 
using  Sullivan  machines  will  make  the 
same  excursion  to  view  the  "home  life" 
of  their  mechanical  friends.  The  stu- 
dents, engineers,  and  workmen  will  be 
Sullivan  guests,  the  company  to  bear 
all  expenses.  And  the  cost  to  the  Sul- 
livan company  will  not  be  great,  as  the 
guests  will  make  the  trip  via  the  Film 
Rapid  Transit. 

"Building,  Mining  and  Quarrying 
Machinery  at  a  Yankee  Shop," 
a  three-reel  picture,  was  completed 
in  time  to  do  considerable  work  this 
spring  in  schools  and  this  summer  it 
will  be  lent  to  engineering  societies. 
The  Sullivan  picture  opens  with 
panoramic     views     of     the  Claremont 


The  "Cement  Gun"  in  the 
Mining  Field 

Much  of  the  work  that  has  been  done 
in  the  concreting  of  shafts,  the  sealing 
up  of  drifts,  and  other  underground 
work  of  a  similar  nature  has  been  ac- 
complished by  means  of  the  "Cement 
Gun,"  which  is  manufactured  by  the 
Cement-Gun  Co.,  Inc.,  Allentown,  Pa. 
Briefly,  the  opei-ation  consists  of  spray- 
ing a  conci-ete  mixture,  by  means  of 
compressed  air,  upon  wire  mesh  and 
producing  thereby  an  effect  identical  to 
that  obtained  by  I'einforced  concrete, 
although  the  ease  of  application  and 
the  speed  with  which  the  work  may  be 
done  offer  decided  advantages.  The 
application  of  "Gunite"  is  not  confined 
to  underground  operations,  however, 
for  considerable  work  has  been  done 
about  mine,  mill,  and  smelter  buildings 
in  the  construction  of  roofs  and  walls. 

In  the  accompanying  illustration  the 
workmen  may  be  seen  in  the  act  of 
applying  the  "Gunite"  by  means  of 
"cement  guns."  The  "Gunite"  is  blown 
directly  on  tar  paper  and  wire  mesh 
backing,  which  i-ests  directly  on  the 
supporting  beams  of  the  structure.  No 
additional  covering  is  needed. 


APPLYING  "GUNITE"  TO  ROOF  OF  BUILDING 


and  Chicago  works,  following  which  the 
interior  of  the  Claremont  foundry,  the 
various  stages  of  machining,  assem- 
bly, erection,  and  the  final  testing  of 
air  compressors  are  shown.  The  sec- 
ond part  of  the  picture  is  entitled  "How 
Hammer  Drills  Are  Made."  The  ob- 
server is  shown  the  automatic  ma- 
chinery by  which  the  different  parts 
are  milled,  shaped,  and  ground  to  the 
exact  sizes  and  close  fits  needed  in 
this  class  of  machinery.  This  section 
of  the  film  is  completed  by  a  trip  to 
the  company's  quarries  or  proving 
grounds,  where  the  completed  machines 
are  tested  for  air  consumption  and 
drilling  speed  under  actual  service  con- 
ditions. Complete  views  are  shown  of 
the  company's  drill-sharpening  ma- 
chine and  drill-heating  furnaces  for  the 
better  care  and  treatment  of  the  drill 
steel  used  in  mining.  The  third  part 
of  the  film  shows  the  various  stages  in 
the  construction  and  assembly  of  the 
coal-cutting  machinery. 


Schaffer    Engineering    &    Equipment 

Co.  has  sold  a  large  block  of  its  capital 
stock  to  Fawcus  Machine  Co.,  Pitts- 
burgh, Pa.,  makers  of  cut  gears  and 
special  machinery. 


Power  Consumption  on 
Electric  Shovels 

Although  the  adoption  of  the  larger 
type  of  steam  shovel  occurred  some 
years  ago  on  the  Mesabi  Range,  it  was 
not  until  last  year  that  electrically 
operated  shovels  were  inti'oduced  in 
iron-mining  operations  in  that  section. 
In  this  connection  it  is  interesting  to 
note  recent  data  prepared  by  T.  C.  Mc- 
Lure  of  the  Industrial  Department  of 
the  Westinghouse  Electric  &  Manufac- 
turing Co.,  in  reference  to  records  made 
in  excavating  the  Queenstown-Chippawa 
power  canal,  where  the  Hydro-Electric 
Power  Commission  of  Canada  is  re- 
moving daily  over  20,000  cu.yd.  of 
earth  and  rock,  the  major  portion  of 
this  being  accomplished  by  means  of 
three  8-cu.yd.  electric  shovels. 

The  operating  economies  were  found 
by  making  a  thorough  test  on  one  of 
the  300-ton  Bucyrus  shovels,  which  has 
a  90  ft.  boom,  uses  either  5,  6,  or  8 
cu.yd.  buckets,  and  works  on  a  40-  to 
50-second  cycle.  There  are  four  West- 
inghouse 440-volt,  three-phase  25-cycle 
motors  in  the  shovel,  used  as  follows: 
Two  250-hp.  for  hoist,  one  150-hp.  for 
thrust,  and  one  150-hp.  for  swing.  The 
controllers    are    of   the    master-switch, 
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magnetic  type,  and  the  whole  operation 
is  handled  by  two  men.  On  this  par- 
ticular operation  the  shovel  was  work- 
ing 90  ft.  below  the  surface  and  load- 
ing material  on  cars  approximately  70 
ft.  above  their  own  base. 

Tests  were  made  with  a  graphic  watt- 
meter connected  in  the  4,000-volt  cir- 
cuit near  the  shovel.  A  high-speed 
clock  in  the  meter  allowed  the  chart 
p:iper  to  pass  the  pen  at  the  rate  of 
about  5.5  in.  per  min.  A  check  was 
made  against  the  chart  by  noting  the 
starting  time  of  each  operation  during 
the  entire  test.  The  test  covered  a 
period  of  seven  days,  work  being  done 
only  during  the  daytime  for  the  first 
five,  and  both  day  and  night  for  the 
last  two. 

From  the  accompanying  table,  it  is 
seen  that  the  kw.-hr.  for  each  cu.yd. 
dug  and  lifted  70  ft.  and  loaded  into 
a  car  was  approximately  0.8. 

RESX'LTS  OF  TEST  OX  WORLD'S  LARGEST 
ELECTRIC  SHOVEL 

Kw.-Hr. 
Cu.Yd  Kw.-Hr.  per 

Test  Moved  Consumetl      Cu.Yd. 

Entire 24,405  5  20,436  0         0  826 

Day  work  only....    15,380  0  12,215  0         0  794 

Dayandnight.  .  .      9,326  5  8.220  0         0  882 

An  interesting  feature  of  the  oper- 
ation of  these  shovels  is  the  fact  that 
regenerative  braking  is  utilized  when- 
ever possible.  In  this  pai-ticular  in- 
stance it  is  used  when  the  shovel  is 
lowered  the  70  ft.  after  it  has  been 
raised  that  distance  in  order  to  load 
the  cars.  This  is  accomplished  as  fol- 
lows: when  the  operator  is  ready  for 
the  bucket  to  come  down,  the  motors 
are  connected  to  the  power  supply  and 
the  bucket  falls  with  the  motors  run- 
ning at  slightly  above  synchronous 
speed.  When  such  a  condition  is 
reached,  the  motors  operate  as  induc- 
tion generators.  Although  some  en- 
ergy is  generated  and  pumped  back  in- 
to the  line,  this  item  is  not  the  main 
feature  of  the  operation.  This  method 
of  lowering  saves  mechanical  wear  and 
tear,  as  the  brakes  are  required  only 
for  stopping  and  holding  the  bucket, 
requiring  less  repair  work  and  making 
the  whole  equipment  more  reliable. 


Carl  G.  Barth,  a  pioneer  in  the  ma- 
chine building  industry  and  in  modern 
principles  of  production  and  manage- 
ment, has  been  elected  an  honoi'ary 
member  of  the  Taylor  Society  for  the 
promotion  of  science  in  management, 
29  West  39th  St.,  New  York  City.  The 
other  honorary  members  are  Frederick 
W.  Taylor  himself  and  Henri  Le  Chate- 
lier,  who  developed  scientific  manage- 
ment  in   France. 

Mr.  Barth,  after  engineering  studies 
in  his  native  land,  Norway,  came  to 
this  country  in  1881;  in  1899  became 
associated  with  Mr.  Taylor  at  Bethle- 
hem, working  with  Mr.  Taylor  on  the 
historic  foundation  of  scientific  man- 
agement. Mr.  Earth's  work  on  the 
fundamental  formulas  in  cutting  metals 
is  recognized  as  one  of  the  most 
important  contributions  that  has  been 
made  to  the  science  of  machine  develop- 
ment. 


Fast  Flexible  Turbo  Coupling 

This  coupling  was  designed  for  use 
in  connection  with  a  turbo  gear,  where, 
on  the  one  hand,  there  are  require- 
ments of  high  speed  in  direct  connec- 
tion with  steam  turbines,  electric 
motors,  and,  on  the  other,  for  relative- 
ly slow  speed  in  connection  with 
pumps,  compressors,  and  mill  machin- 
ery. Data  from  several  thousand  coup- 
ling applications  were  collected  and 
used  as  the  basis  for  this  design,  which 
ic  now  being  placed  on  the  market  by 
the  Bartlett  Hayward  Co.,  Baltimore, 
Md.,  under  the  name  of  the  Fast  Flex- 
ible Turbo  Coupling.  The  coupling 
consists  of  two  hubs  each  keyed  to  its 
respective  shaft  as  shown  at  the  left 
of  cut.  Each  hub  has  an  external  spur 
gear  cut  on  it  at  the  maximum  distance 
possible  from  the  shaft  end.  Surround- 
ing these  hubs  is  a  sleeve  which  is  split 
in  its  center  and  bolted  together  by 
means  of  flanges.  Each  of  these  half 
sleeves  has  an  internal  spur  gear  cut 
on  its  bore  at  the  end  opposite  its 
flange. 

A  supporting  ring   is  bolted   to   each 


The  design  is  such  as  greatly  to  re- 
duce effects  of  faulty  shaft  alignment, 
dividing  the  error  equally  between  the 
two  sets  of  gears.  The  oil  cushion  al- 
ways present  between  the  gear  teeth  is 
ample  to  fill  out  these  minutely  small 
spaces  due  to  misalignment  and  pro- 
vide contact  to  transmission  members. 


The    Southwestern    Engineering    Co., 

HoUingsworth  Building,  Los  Angeles, 
Cal.,  has  just  issued  an  attractive  book 
devoted  to  the  company's  K.  &  K. 
Flotation  Machines  (catalogue  "C"). 
A  list  of  users  is  included,  and  also  sev- 
eral specimen  flow  sheets  and  reports 
issued  by  the  company's  ore-testing  de- 
partment. Many  machines  are  shipped 
for  export  and  for  mule-back  transpor- 
tation, so  that  the  data  giving  weights, 
dimensions,  and  sizes  of  crated  sections 
of  the  various  types  are  of  interest. 


1^%I^ 


r  r 


OIL  UINE 
WMEN    RUNNING 


~0]L  LINE 
WHEN  lOLE 


B.ARTLETT-HEYWOOD    F.\ST    FLEXIBLE    Tl'RBO    COUPLING 


of  the  half  sleeves  on  the  face  op- 
posite the  flange.  This  ring  insures 
the  concentricity  of  the  hub  and  sleeve. 
The  ring  has  an  inward  flange  whose 
bore  is  the  same  as  the  diameter  of  the 
hub  at  point  of  contact.  The  bearing 
or  the  ring  is  in  the  plane  of  the  centre 
of  the  gear  faces  and  its  surface  is 
curved  to  allow  the  hubs  to  rock  on 
this   bearing. 

A  slight  clearance  between  the  ex- 
ternal and  internal  gears  shown  at  the 
right  in  the  cut  permits  of  a  certain 
amount  of  error  of  alignment  between 
the  two  shafts.  The  error  between  the 
gear  faces  is  only  a  fraction  of  the 
corresponding  error  of  alignment  be- 
tween the  shafts. 

The  coupling  is  filled  with  oil  to  the 
bearing.  When  the  device  revolves,  the 
oil  is  spread  over  the  inner  circum- 
ference of  the  sleeves.  The  external 
pnd  internal  spur  gear  faces  are  there- 
fore submerged  in  an  oil  bath.  This 
oil  is  under  centrifugal  pressure  in 
proportion  to  the  speed  of  the  shafts. 
This  pressure  insures  a  film  of  oil  be- 
tween the  teeth  of  the  gears,  and  at 
high  speeds  this  film  forms  a  constant 
oil  cushion. 


The  Fairbanks  Co.,  Broome  and  La- 
fayette Sts.,  New  York  City,  '  has 
recently  issued  a  256-page  catalogue 
illustrating  and  describing  the  com- 
pany's complete  line  of  power  transmis- 
sion appliances  and  elevating  and  con- 
veyin.g  machinery.  In  addition,  the ' 
catalogue  contains  full  data  as  to  di- 
mensions and  capacities,  making  it  a 
useful  handbook  for  the  man  who  de- 
signs or  installs  mechanical  equipment 
of  this  nature.  The  book,  which  is 
attractively  bound  in  dark  green  cloth, 
will  be  sent  on  request  to  those 
interested. 

Car  Dumpers.  Bulletin  No.  49,  Jan. 
1920.  Wellman-Seaver-Morgan  Co., 
Cleveland,  Ohio,  11  x  8J,  16p.  illus. 
This  well  illustrated  bulletin  gives 
views  of  a  number  of  types  of  car 
dumper  built  by  the  company,  together 
with  blueprints  showing  dimensions 
and  rope-load  diagrams  for  the  lifting, 
turnover,   and    moving   types. 

The  Deister  Concentrator  Co.,  Fort 
Wayne,  Ind.,  has  just  issued  a  new 
catalog  of  Deister-Overstrom  tables 
designated  Bulletin  No.  5.  The  prin- 
cipal improvement  made  recently  is  in 
the  head  motion. 
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The  Mining  Industry  and  the  Bureau  of 
Foreign  and  Domestic  Commerce 

IN  OUR  EDITORIAL  of  May  15  on  the  "Destiny  of 
the  Bureau  of  Mines,"  wherein  we  outlined  the 
shadowy  Department  of  Mines  created  during  the  war 
by  the  voluntary  co-operation  of  the  War  Industries 
Board,  the  Bureau  of  Mines,  and  the  Geological  Survey, 
we  did  not  exhaust  the  enumeration  of  the  bureaus 
which  contributed  toward  this  unofficial  organization. 
Nor  will  we  try  to  exhaust  it  now;  but  a  letter  which 
we  publish  on  our  What  Others  Thinlc  page  renders  it 
timely  to  refer  to  the  mining  industry  activities  of  the 
Bureau  of  Foreign  and  Domestic  Commerce  of  the  De- 
partment of  Commerce.  This  active  bureau  employs  a 
number  of  experts,  who  travel  in  foreign  countries  and 
report  concerning  various  foreign  industries,  including 
the  mining  industries.  For  the  latter  work,  mining 
engineers  or  geologists  are  employed— for  example.  Dr. 
J.  Morgan  Clements,  a  well-known  geologist,  has  for 
several  years  had  the  Far  East  as  his  field,  and  toward 
the  close  of  the  war  Mr.  Courtenay  De  Kalb  was  sent 
to  report  on  the  mining  industries  of  Spain.  This  field 
of  the  Bureau  of  Foreign  and  Domestic  Commerce  may 
overlap  the  work  of  the  Bureau  of  Mines  and  the 
Geological  Survey :  for  example,  the  two  latter  bureaus, 
working  in  co-operation,  sent  engineers  to  Spain  in 
part  to  report  on  the  Spanish  potash  deposits,  at  the 
same  time  that  the  Bureau  of  Foreign  and  Domestic 
Commerce  sent  a  mining  engineer  in  part  for  this  same 
purpose. 

Before  the  war,  the  mining  bureaus  of  the  Interior 
Department — the  Geological  Survey  and  the  Bureau  of 
Mines — were,  like  the  rest  of  the  United  States,  not 
fully  awake  to  the  necessity  of  studying  the  mining 
industries  of  foreign  countries  as  well  as  those  of  the 
United  States;  but  the  war  showed  clearly  that  we  can- 
not understand  in  the  least  our  domestic  mining  indus- 
tries without  the  background  of  world  conditions;  and 
considerable  progress  was  made  in  both  bureaus.  Since 
the  armistice  this  progress  has  slackened;  but  it  is 
essential  that  it  should  continue,  and  that  the  foreign 
mining  study  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  should  be  arranged  in  co-operation  with  the 
mineral  bureaus  proper. 

In  the  meantime,  the  Bureau  of  Foreign  and  Domestic 
Commerce  is  clearly  in  the  wrong  in  denying  its  circu- 
lars concerning  mining  conditions  to  mining  engineers, 
and  furnishing  them  only  to  exporters.  It  is  wrong  on 
general  principles.  Either  a  thing  is  confidential  within 
Government  circles,  or  it  is  for  public  use.  If  for 
public  use,  it  is  wrong  to  furnish  it  to  one  class  of 
citizens  and  deny  it  to  another.  The  Geological  Survey 
or  the  Bureau  of  Mines  would  not  dream  of  making  any 
such  distinction,  for  which,  in  our  opinion,  no  legal 
justification  can  be  found.  But  even  if  such  preferential 
information  were  proper,  the  class  of  Americans  most 


interested  in  a  matter  like  the  western  Manchurian 
copper  deposits,  reported  by  the  geologist  and  engineer. 
Dr.  Clements,  is  the  mining  industry  itself. 


The  Unit  of  Cost-Keeping  in  Mines 

IN  THE  Copper  Range  of  Michigan,  the  mine  and  mill 
managers  do  not  figure  their  copper  in  percentages. 
This  is  too  crude  a  method  for  the  conditions.  Where 
a  mine  has  ore  running  three-quarters  of  1  per  cent 
a  ton,  the  ordinary  mining  man  would  not  care  to 
inquire  further,  but  would  turn  down  the  proposition; 
but  in  the  Lake  Superior  country,  this  not  only  interests 
operators,  but  they  desire  the  value  more  in  detail.  Is 
it  15  lb.  of  copper  to  the  ton,  as  the  rough  percentage 
stated  would  seem  to  indicate,  or  is  it  14,  or  16  lb.? 
It  makes  a  big  difference  to  them.  After  all,  should 
not  engineers — even  mining  engineers — be  reasonably 
exact  ? 

This  focusing  of  attention  on  the  pounds  of  copper 
in  the  crude  ore — the  same  commodity  that  is  marketed 
at  the  close  of  the  mining  and  milling  process — leads 
to  cost-keeping  on  the  same  basis.  The  conventional 
method  of  cost-keeping  in  mines  is  on  a  unit  basis 
of  the  ton  of  ore;  and  that  does  not  satisfy  the  require- 
ments of  the  Lake  Superior  people,  who  disregard  this 
conventional  unit,  and  follow  out  the  costs  of  the  pound 
of  copper  from  the  stope  to  the  market. 

In  copper  mines  in  general,  the  total  relative  value 
of  great  mines  has  come  more  and  more  to  be  expressed 
in  the  same  way.  One  mine  has  as  its  cost  of  copper, 
9c.,  another  lie,  another  15c.  per  pound.  The  relation 
of  the  possible  mine  production  to  the  price  of  copper 
can  easily  be  followed.  But  in  most  of  these  mines,  if 
we  do  not  mistake,  the  mining  and  milling  costs  are  still 
based  on  the  ton  of  ore,  which  may  contain  20  or  100 
pounds  of  copper. 

Is  it  feasible  to  substitute  further  the  per-pound  cost 
for  the  per-ton  cost?  We  believe  that  it  is.  To  be  sure, 
in  most  mines,  the  grades  vary:  certain  ores  are  rich, 
some  low  grade,  others  have  to  be  avoided  entirely ;  and 
it  costs  more  per  pound  of  copper  to  mine  and  mill  in 
one  class  of  ore  than  in  another.  But  how  easy  to 
figure  out  and  express  these  different  costs  as  so  much 
per  pound,  in  different  grades,  using  the  per-ton  cost 
of  rock  as  a  factor  in  the  calculation!  Block  A  of  ore 
contains  60  lb.  of  copper  to  the  ton:  it  will  cost  12c.  a 
pound  to  recover  it.  Let  stoping  begin!  Block  B  con- 
tains 30  lb.  to  the  ton:  it  will  cost  25c.  a  pound  to 
recover  it.  That  is  the  reason.  Gentlemen  of  the 
Board  of  Directors,  why  we  are  not  mining  Block 
B,  which,  as  you  have  pointed  out,  contains  200,000  tons 
of  "ore." 

May  not  this  plan  be  applied  to  other  mines  besides 
those  of  copper,  and  what  would  be  the  result  of  a 
tendency  toward  change  of  this  sort  in  cost-keeping? 
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Managers  have  to  make  a  good  showing:  low  costs  are 
almost  as  much  of  a  feather  in  the  cap  as  are  dividends. 
Even  high  dividends  are  not  satisfactory  if  costs  also 
appear  high  in  comparison  with  other  mines.  It  shows 
bad  management.  Does  it?  Not  at  all;  but  it  passes 
for  an  axiom.  Very  often  a  manager  by  increasing  his 
per-ton  cost  may  increase  net  profits;  very  often  by 
lowering  his  per-ton  cost  he  reduces  net  profits,  but 
makes  a  record  for  good  management.  He  may  do  the 
former  by  excluding  waste  and  low-grade  ore,  reducing 
his  tonnage;  he  may  do  the  latter  by  running  in  ore 
which  does  not  pay,  together  with  his  pay  ore.  Who 
has  not  in  the  course  of  his  experience  run  across 
the  manager  who  honestly  believes  that  if  he  can  mix 
a  low-grade  ore  which  would  not  pay,  with  a  high 
grade  ore,  and  so  obtain  an  average  fair  pay  value,  he 
is  increasing  net  profits?  And  there  are  more  who 
do  not  believe  it,  but  know  that  it  brings  dovra  operating 
costs.  Such  deceptive  (self -deceptive  or  otherwise) 
operations  would  not  be  possible  if  the  units  were  of 
metal  rather  than  ore.  In  1918,  such  and  such  a  mine 
produced  so  many  ounces  of  gold  or  silver,  or  pounds 
of  copper,  at  a  cost  of  so  much  per  ounce  or  pound: 
in  1919,  the  production  was  so  much,  at  an  increased 
cost  of  so  much. 

Careless  stoping  or  shooting  barren  rock  to  the  mill 
may  reduce  the  cost  per  ton,  but  increases  the  cost  per 
unit  of  metal,  and  decreases  the  net  profit.  Careful 
mining  or  sorting,  excluding  ore  below  pay,  may 
increase  the  cost  per  ton,  but  will  decrease  the  cost 
per  unit  of  metal,  and  increase  the  net  profits.  A 
danger  on  this  side  may  be  discerned  in  the  operator 
who  will  tend  to  "gut  the  mine"  for  the  record  of 
low  costs  per  unit  of  metal:  but  there  are  certain  auto- 
matic safety  brakes  against  this  tendency,  in  the  inevi- 
table striking  down-curve  of  profits,  their  abrupt  termi- 
nation, and  the  end  of  the  job. 

A  mine  that  is  operated  ruthlessly  in  this  way,  for 
a  record  low  cost  per  unit  of  metal,  will  soon  be  like 
the  shaft  which  the  tenderfoot  contracted  to  sink  in 
the  early  days  of  Leadville.  He  came  back  in  a  couple 
of  days,  and  reported  that  after  having  gotten  dovm 
ten  feet,  "the  hole  had  come  to  a  p'int,"  and  he  could 
get  no  deeper. 


Denver  Chosen  for  Mining  Convention 

DENVER  has  been  selected  by  the  American  Mining 
Congress  for  its  next  annual  convention,  to  be 
held  during  the  week  of  Nov.  15.  This  is  a  date  which 
all  interested  in  mining  should  set  down  in  their  notes. 
The  meeting  at  St.  Louis  last  year  was  a  success  from 
every  point  of  view.  The  attendance,  however,  could 
have  been  better.  The  work  that  the  organization  is 
doing  at  Washington  and  elsewhere  is  of  great  impor- 
tance to  the  industry,  and  those  who  are  alive  to  their 
own  interests  will  do  well  to  give  it  attention. 

Special  conferences  are  to  be  held  on  the  gold  ques- 
tion and  on  the  subjects  of  oil  shale  and  uniform  state 
mine  taxation.  There  will  be  especial  point  in  conduct- 
ing these  at  Denver.  The  gold  mines  of  Cripple  Creek 
are  face  to  face  with  the  possibility  of  shutting  down, 
owing  to  the  unsatisfactory  situation.  Then  again, 
Colorado  is  the  center  of  interest  as  far  as  oil-shale 
development  is  concerned,  and  in  the  same  month  that 
the  convention  is  to  take  place  the  voters  of  the  state 
will  have  submitted  to  them  a  bill  calling  for  an  increase 
in  mine  taxation. 


The  gold  question  was  considered  at  length  at  the 
last  convention,  and  important  recommendations  were 
made.  As  a  result,  two  bills  have  thus  far  been  intro- 
duced at  Washington,  one  by  Representative  McFadden 
and  the  other  by  Representative  Fairfield,  both  provid- 
ing for  paying  a  premium  on  new  gold  produced.  The 
former  bill  covers  the  gold  production  of  the  United 
States.  The  latter  has  wider  application,  covering  gold 
produced  by  American  citizens  abroad  as  well.  Thus 
the  influence  of  the  American  Mining  Congress  is  ap- 
parent. 

There  was  one  noticeable  defect  in  the  St.  Louis  con- 
vention, and  that  was  in  the  manner  of  appointing  the 
committee  on  resolutions.  This  committee  was  most 
important,  for  under  the  convention  rules  no  resolution 
could  come  before  the  main  body  without  first  receiving 
its  approval.  The  personnel  of  the  committee,  there- 
fore, should  have  been  scrutinized  closely.  The  manner 
of  appointment,  however,  was  rather  haphazard,  and 
in  some  cases,  perhaps,  the  members  so  chosen  were  not 
thoroughly  representative  of  their  state  delegations. 
The  results  obtained  by  two  committees,  one  appointed 
carelessly  and  the  other  with  great  care,  may  possibly 
be  the  same,  but  in  the  latter  case  the  work  done  will 
at  least  merit  the  greater  respect. 


The  Railroads  and  the 
Mining  Industry 

THAT  the  mining  industries  of  the  country  are 
among  the  best  customers  of  the  railroads  is  well 
known.  This  condition  has  created  a  dependence  upon 
the  transportation  systems  which  has  been  disclosed 
with  particular  force  since  the  strike  of  the  switchmen 
and  firemen.  Food  and  perishable  freight  are  about  all 
that  is  moving  satisfactorily  in  the  East;  and  ores, 
metals,  and  metal  products  are  almost  completely  tied  up 
in  many  sections  of  the  country. 

The  Eastern  refineries  are  compelled  to  submit  to 
various  degrees  of  curtailment,  owing  to  shortage  of 
raw  material.  Were  they  able  to  operate,  they  would 
in  most  cases  have  to  stock  a  large  proportion  of  their 
product.  The  larger  mining  companies  of  the  countrj' 
in  general  control  their  own  railroads,  and  so  are  in  a 
better  position,  particularly  as  the  rate  of  production 
so  far  this  year  has  in  general  been  only  a  fraction  of 
capacity.  However,  they  have  diflllculty  in  getting 
needed  supplies.  The  smaller  mining  companies  must 
take  what  service  the  railroads  give  them. 

Plainly,  an  improvement  in  railroad  conditions  is  an 
essential  to  the  prosperity  of  the  mining  industry.  How 
can  this  be  brought  about? 

First,  the  railroads  are  suffering  from  a  shortage 
of  equipment.  To  get  more  equipment  requires  money. 
Money  can  be  obtained  by  increasing  cash  receipts,  or 
by  borrowing.  To  increase  cash  receipts  under  the 
present  conditions,  freight  and  passenger  rates  must 
be  increased,  and  it  is  altogether  likely  and  just  that 
this  will  be  done  soon.  Rates  have  not  been  raised  in 
proportion  to  the  cost  of  upkeep  and  operation.  One 
reason  for  this  fact  is  that  a  railroad  rate  is  not  changed 
frequently.  The  aim  is  to  adjust  rates  to  average 
conditions  over  a  long  period  of  time.  As  the  present 
high  prices  are  not  expected  to  continue,  the  rates  have 
not  been  made  to  accord  with  them.  But  the  roads 
need  money,  and  when  the  price  level  comes  dowm  the 
Interstate  Commerce  Commission  can  readjust  the 
schedules. 


June  5,  1920 


Engineering    and    Mining    Journal 


1249 


Borrowing  is  difficult,  as  money  is  scarce.  Formerly 
it  was  largely  in  the  hands  of  capitalists  who  were  glad 
to  invest  it  in  railroad  bonds  and  stocks.  Now,  a 
comparatively  large  proportion  of  capital  has  passed 
into  the  hands  of  "the  common  people,"  who  are  spend- 
ing it  for  long-deferred  pleasures^ — for  theaters  and  ball 
games,  for  phonographs  and  automobiles,  for  $15  shirts 
and  $4  stockings,  pure-thread  silk  and  full-fashioned. 
They  are  not  investing  it;  rather,' they  are  cashing  their 
investments.  At  the  present  rate  of  spending,  it  is 
unlikely  that  their  supply  of  money  will  keep  up  indefi- 
nitely, but,  while  it  does,  a  little  missionary  work  might 
be  done  in  an  effort  to  divert  some  of  this  money  into 
investments  in  railroad  bonds. 

In  the  second  place,  the  railroads  have  an  inadequate 
supply  of  labor.  The  recent  strike  was  not  responsible 
for  the  present  tie-up,  but  it  accentuated  it  and  brought 
about  the  disruption  in  traffic  sooner  than  it  would  have 
occurred  otherwise.  Railroad  employees  are  leaving 
for  better-paid  positions  in  less  essential  industries. 
Other  wages  must  come  down  or  railroad  wages  must 
go  up.  The  first  we  believe  will  come  about,  but  slowly ; 
meanwhile,  the  latter  may  need  revision  upward.  The 
money  to  do  this  must  come  again  from  increased 
freight  and  passenger  rates. 

The  ore  producer  must  not  therefore  feel  badly  about 
increased  freight  rates.  If  the  service  he  gets  from 
the  railroads  will  be  improved  thereby,  he  will  benefit 
directly.  If  the  transportation  service  of  the  country 
is  bettered,  he  will  benefit  indirectly  but  no  less  surely. 


Good  Advice  to  the  Zinc  Producers 

CHARLES  M.  SCHWAB  told  some  truths  in  his 
recent  address  before  the  American  Zinc  Institute, 
which  we  hope  will  be  taken  to  heart  by  the  executives 
of  the  large  zinc  companies.  The  reason,  according  to 
Mr.  Schwab,  why  appropriate  financial  rewards  have 
been  lacking  to  those  engaged  in  the  zinc  business  is 
that  the  industry  is  disorganized  and  co-operation  does 
not  exist  among  producers.  He  intimated  that  had 
the  business  been  handled  as  has  the  manufacture  of 
iron  and  steel,  conditions  would  be  much  more  to  the 
satisfaction  of  all  concerned. 

In  this  Mr.  Schwab  is  dead  right.  To  begin  with, 
there  are  too  many  small  companies  operating,  with  the 
accompanying  high  overhead  and  hand-to-hand  conduct 
of  their  business.  There  are  too  many  individual  zinc 
smelters.  More  money  could  be  made  if  some  of  them 
were  combined  under  a  more  powerful  and  efficient  man- 
agement. 

Then,  too,  the  policy  of  secretiveness  must  be  broken 
down.  Free  access  must  be  given  to  one  anothers' 
plants,  so  that  the  best  practice  may  be  developed.  This 
is  a  lesson  the  copper  industry  has  learned  and  that  the 
lead  industry  is  rapidly  learning.  We  know  of  one  case 
where  a  zinc  metallurgist  was  commissioned  to  find  out 
just  how  a  certain  process  was  being  conducted  in  an- 
other plant,  but  on  no  account  to  make  public  something 
which  the  staff  at  his  own  works  had  just  discovered 
and  which  was  considered  quite  a  scoop.  On  inspecting 
Plant  B  he  found  that  those  operating  it  had  been  de- 
veloping for  three  years  the  idea  that  had  only  just 
sprouted  in  the  minds  of  his  collaborators  back  home, 
and  that  it  was  nothing  new. 

At  the  recent  meeting  of  the  A.  I.  M.  E.  in  New  York, 
many  zinc  metallurgists  from  a  certain  large  producer 


were  present.  Some  or  all  had  been  instructed  not  to 
breathe  a  word  about  the  work  that  they  were  doing,  but 
to  pick  up  every  scrap  of  information  from  the  other 
fellow.  As  to  the  ethics  of  this  policy  we  will  not  refer. 
From  the  standpoint  of  business,  it  is  antiquated. 

Possibly,  the  recently  organized  American  Zinc  Insti- 
tute will  help  matters.  Its  members  have  learned  to 
talk  zinc  instead  of  spelter,  and  they  may  be  able  to 
nurture  a  policy  of  brotherly  love  in  their  treatment 
of  one  another. 


Carbon  Monoxide  Investigations 

IN  THE  March  number  of  the  "Reports  of  Investi- 
gations" of  the  U.  &.  Bureau  of  Mines,  A.  C.  Fieldner 
gives  a  brief  description  of  the  work  of  the  Bureau  in 
investigating  the  proportions  of  carbon  monoxide  gas 
in  the  exhaust  from  automobile  and  auto-truck  engines 
under  operating  conditions.  The  larger  motive  of  the 
investigation  is  to  determine  the  practicability  of 
vehicular  tunnels,  several  of  which  have  been  proposed 
recently.  At  Pittsburgh,  a  vehicular  tunnel  5,700  ft. 
long  is  under  construction.  The  results  of  the  research 
will  be  of  considerable  interest  to  the  mining  industry, 
both  on  account  of  the  establishment  of  standards  of 
dilution  of  monoxide  in  air  and  because  of  the  fact 
that  more  careful  adjustments  of  engines  will  lead  to 
marked  fuel  economies  in  operation. 

Mr.  Fieldner  says  that,  at  present,  authorities  differ 
in  their  opinions  in  respect  to  the  allowable  percentages 
of  carbon  monoxide  in  air.  Practically  all  agree  that 
1  to  3  parts  per  10,000  are  safe.  A  few  state  that  even 
5  or  6  parts  per  10,000  may  be  safely  tolerated.  The 
definite  determination  of  this  factor  is  under  investi- 
gation by  Dr.  Yandell  Henderson,  of  the  Bureau,  at 
the  physiological  laboratories  of  Yale  Medical  School, 
New  Haven,  Conn. 

The  extensive  use  of  automobiles,  auto  trucks,  and 
internal-combustion  locomotives  for  surface  transpor- 
tation in  the  mining  industry  makes  their  safe  and 
economical  operation  an  important  consideration.  The 
need  for  vehicular  tunnels  has  reopened  again  the  ques- 
tion of  the  safe  use  of  internal-combustion  engines  in 
places  where  ventilation  is  restricted  within  certain 
limits.  We  do  not  feel  that  this  investigation  should 
stop  with  a  mere  determination  of  certain  limits  of 
dilution,  however  valuable  and  useful  they  may  be; 
rather,  it  should  be  pushed  far  enough  to  work  out 
practical  methods  for  the  ehmination  of  carbon  mon- 
oxide from  the  exhaust.  It  is  not  known  whether  such 
an  attainment  is  practicable,  but  it  is  a  goal  important 
in  itself. 


A  Correction 

IN  OUR  ISSUE  of  Jan.  24  we  published  an  article  by 
a  South  African  correspondent  containing  the  de- 
scription of  the  New  Modderfontein  Gold  Mining  Co.'s 
mill  on  the  Rand,  and  stated  that  the  article  was  written 
exclusively  for  Engineering  and  Mining  Journal.  This 
was  our  understanding,  but  the  Metallurgical  Depart- 
ment of  the  Rand  Mines,  Ltd.,  of  Johannesburg,  has 
called  our  attention  to  the  fact  that  this  article  was 
abstracted  and  in  part  copied  from  a  pamphlet  pub- 
lished on  the  occasion  of  the  visit  of  the  South  African 
Technical  Societies  to  the  New  Modderfontein  mine  on 
Jan.  18,  1919. 

We  regret  that  this  error  should  have  occurred. 
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What  Others  Think 


Mining  Engineers  Need  Not  Apply 

In  the  Engineering  and  Mining  Journal  of  May  8 
I  found  a  notice  of  the  Clements  report  on  western 
Manchurian  copper  deposits,  recently  published  by  the 
Bureau  of  Foreig-n  and  Domestic  Commerce  at  Wash- 
ington, D.  C.  Always  interested  in  new  copper  devel- 
opments, and  being  an  old  friend  of  the  author  of  this 
report,  I  addressed  a  request  for  a  copy  to  the  Bureau 
mentioned,  in  accordance  with  your  suggestion. 

I  have  failed  to  receive  a  copy  of  the  report,  but  I 
have  been  favored  with  two  letters  in  reply,  from  the 
Bureau  in  Washington  and  from  its  local  branch  office, 
which  explain  themselves  and  which  I  attach  herewith. 

I  am  unable  to  appreciate  the  wisdom  of  an  arrange- 
ment that  bars  a  technical  report  of  that  kind  from 
the  members  of  the  mining  engineering  profession  and 
reserves  it  for  exclusive  circulation  among  "American 
firms  conducting  an  export  business,"  but  far  be  it 
from  me  to  criticize,  and  I  write  you  this  merely  that 
other  bona-fide  inquirers  may  be  saved  the  trouble. 

New  York  City,  N.  Y.  Olof  Wenstrom. 

Form  No.  438. 

Department  of  CoMMiascE 

BUREAU    OF    FOREIGN'    AND    DOMESTIC    COMMERCE 
WASHINGTON 

May  14,  1920. 
Mr.  Olof  Wenstrom, 
35  Congress  St., 
Boston,  Mass. 
Dear  Sir:    Your  recent  inquiry  has  been  referred  to  our 
district  office  in  your  city,  in  order  that  our  representative 
may  explain  the  manner  in  which  we  may  be  able  to  assist 
you.  Very  truly  yours, 

R.  H.  Brasel. 
Division  of  Trade  Information. 

Department  of  Commerce 

BUREAU    OF    FOREIGN    AND    DOMESTIC    COMMERCE 
BOSTON    DISTRICT    OFFICE.    1801    CUSTOMHOUSE 

Boston,  May   18,  1920. 
Mr.  Olof  Wenstrom, 
35  Congress  St., 
Boston,  Mass. 
Dear  Sir:    Receipt  is  acknowledged  of  your  communica- 
tion  of   May    10,   which    has   been    referred    to    us    by   our 
Washington  office. 

In  reply  thereto  we  would  advise  that  the  information 
you  desire,  contained  in  Confidential  Circular  F.  E.  130, 
concerning  copper  deposits  in  Manchuria,  is  furnished  only 
to  such  concerns  as  are  registered  on  our  "Exportei's' 
Index,"  this  Index  comprising  the  names  of  American 
firms  conducting  an  export  business.  We  regret,  there- 
fore, that  we  cannot  be  of  assistance  to  you  in  this  instance. 
Very  truly  yours, 

F.  A.  Greene, 
For  District  Office  Manager. 


Systematic  Prospecting 

The  importance  of  systematic  prospecting  to  the  min- 
ing industry,  in  my  opinion,  warrants  further  publicity 
and  discussion.  The  recent  article  in  the  Engineering 
and  Mining  Journal  on  "Systematic  Prospecting,"  by 
W.  H.  Grant,  proposes  a  system  that  might  win  in  a 
few  cases.  The  difficulty  with  the  proposed  system 
will  be  to  find  a  raining  geologist  of  the  kind  described. 


But  few  have  had  the  requisite  experience  in  the  ex- 
amination of  prospects  or  in  the  discovery  of  new  veins. 
Their  experience  has  been  more  in  developed  mines, 
picking  up  faulted  veins,  erratic  orebodies,  in  ore  depo- 
sition, and  in  apex  litigation. 

It  matters  little,  however,  whether  the  work  is  done 
by  a  mining  geologist,  a  mining  engineer,  or  a  practical 
miner.  In  any  case,  the  man  at  the  head  of  operations, 
in  order  to  be  successful,  must  have  had  a  large  field 
experience  in  many  districts  and  formations. 

Mr.  Grant  states  that  the  exploration  companies  find 
about  one  mine  in  four  hundred  properties  brought  to 
their  attention.  Does  this  not  show  something  wrong 
with  their  system?  Out  of  this  four  hundred,  of  which 
some  mining  engineer  examines  the  reports  in  his  office 
and  rejects  more  than  95  per  cent,  it  would  be  instruc- 
tive to  have  20  per  cent  of  those  turned  down  selected 
and  have  an  actual  examination  made  by  an  experienced 
man.  My  thought  is  that  he  would  find  several  worthy 
of  further  development,  and  perhaps  ultimately  several 
good  mines  would  be  secured. 

Many  times  reports  may  describe  favorable  geologi- 
cal conditions,  or  the  development  work  may  not  have 
been  properly  done.  The  ore  shoot  perhaps  has  been 
lost  on  its  rake,  in  which  ease  a  man  of  experience 
would  recommend  further  development.  As  a  matter  of 
fact,  I  believe  that  more  dividend  mines  are  to  be  found 
in  the  United  States  among  the  present  known  veins 
than  will  be  developed  from  among  those  that  are  un- 
known. There  are  valid  reasons  for  this  belief.  Many 
veins  are  lean  near  the  surface  and  do  not  warrant  an 
owner  of  limited  means  in  undertaking  to  explore  at 
depth.  As  examples,  the  United  Verde  and  United  Verde 
Extension,  at  Jerome,  Ariz.,  and  the  Granite  Mountain, 
at  Phillipsburg,  Mont.,  may  be  mentioned.  The  copper 
veins  at  Butte  will  rarely  assay  I  per  cent  copper  in  the 
first  100  ft.  of  depth.  Marcus  Daly,  in  working  the  sil- 
ver veins  of  the  camp,  crosscut  at  300  ft.  depth  and  dis- 
covered the  copper  ore  of  the  district. 

The  La  Bufa  mine,  in  Sonora,  Mexico,  was  without 
merit  near  the  surface.  Two  Mexicans  went  broke  on 
it.  Dave  Richardson's  brothers  quit  him,  before  his  per- 
severance won  out.  The  new  silver  camp  of  Arrowhead, 
126  miles  southwest  of  Ely,  Nev.,  is  proving  of  worth 
at  depth.  Years  ago,  when  the  camp  of  Revelle,  six 
miles  south,  was  producing,  two  shafts  were  sunk  at 
Arrowhead,  about  75  ft.  deep,  on  barren  white  quartz 
veins  in  the  rhyolite,  and  were  abandoned.  Peter  Fox, 
a  practical  miner,  two  years  ago,  during  the  Tonopah- 
Divide  excitement,  made  $4,000,  and  had  faith  enough 
to  put  it  into  one  of  the  old  shafts.  Both  of  the  old 
holes  have  developed  commercial  ores  in  the  sulphide  zone. 

The  practical  man's  "nerve."  "faith,"  or  "hunch"  in 
something  where  he  has  known  or  seen  similar  condi- 
tions will  sometimes  win  where  a  mining  engineer  might 
hesitate.  Tonopah-Divide  will  apparently  make  good  to 
the  extent  of  a  few  mines,  though  neglected  for  twenty 
years.  Brougher's  perseverance,  even  after  Wingfield 
quit,  has  won  out. 

Mining  is  a  speculation,  and  no  one  should  follow 
the  mining  business  unless  he  is  willin^to  take  chances. 
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Even  "wild-catting"  has  proved  up  new  mines,  in  some 
instances.  The  Esperanza  (Hopes)  mine,  at  El  Oro, 
Mexico,  which  for  seven  years  was  the  largest  divi- 
dend paying  gold  mine  in  the  world,  was  located  and 
proved  up  by  a  tenderfoot,  a  Frenchman.  He  believed 
that  the  Dos  Estrellas  gold  vein  should  extend  through 
the  mountain  to  the  other  side.  No  one  had  ever  been 
able  to  find  any  evidence  of  it,  or  float,  or  would  even 
locate  it. 

The  extension  of  the  Promatory  and  Quinteria  mines, 
seven  miles  west  of  Alamos,  Sonora,  Mexico,  was  found 
in  a  similar  manner,  by  another  Frenchman.  There  the 
vein  was  found  to  have  been  covered  by  a  later  eruptive 
flow. 

Many  valuable  mines  have  been  found  by  accident, 
though  it  was  scarcely  an  accident  that  prompted  Neil 
to  tackle  the  Premier  mine,  in  British  Columbia.  A 
well-known  mining  engineer  had  expended  $60,000  in 
development.  He  had  drifted  alongside  of  the  vein  for 
252  ft.,  but  never  crosscut  it.  At  the  breast,  in  the 
upper  right-hand  corner,  a  change  occurred.  He  took 
a  small  piece  for  assay  and  obtained  a  return  of  50c., 
and  quit.  Neil,  at  the  same  place,  took  a  large  general 
sample,  which  assayed  $8.50.  He  crosscut  the  vein, 
which  gave  an  average  of  $57  per  ton,  60  per  cent  being 
silver. 

In  most  of  the  mining  districts  of  the  United  States 
the  veins  that  are  exposed  above  the  surface  have  al- 
ready been  discovered.  In  my  opinion  most  of  the 
producing  mines  of  the  future  in  the  United  States  will 
be  found  from  further  development  of  the  most  prom- 
ising of  these.  Some  new  veins  will  be  found  by  close 
prospecting,  especially  where  they  are  softer  than  the 
adjoining  country  rock,  and  consequently  covered. 
Veins  of  this  character  will  only  be  found  by  following 
up  the  float  to  its  source  and  trenching  to  bedrock. 
The  old-time  prospector  will  prove  more  adept  at  this 
than  a  mining  geologist,  because  of  the  former's  ex- 
perience. 

I  recall  but  one  well-known  instance  of  a  mining 
geologist  being  successful  in  the  finding  of  profitable 
mines  (not  in  the  sense  of  new  veins).  That  is  the 
present  editor  of  the  Emgineering  and  Mining  Journal. 
With  his  assistants  he  spent  several  hundred  thousand 
dollars,  and  acquired  several  good  mines,  one  being  a 
prospect.  He  did  not  find  them  by  sitting  in  an  ofiice 
reading  reports,  but  in  the  field  in  the  examination  of 
mines  and  prospects  on  which  some  development  had 
been  done.  When  a  promising  one  was  found  upon 
which  favorable  terms  could  be  obtained,  work  was 
done.  I  think  that  this  is  the  best  method  of  finding 
new  mines  today. 

Secure  the  services  (copartnership  is  better)  of  a 
man  of  large  field  experience,  of  mature  years  and 
judgment,  whether  a  mining  engineer,  a  geologist,  or 
a  practical  man  with  some  training  and  study.  Let  him 
pick  his  assistants,  examine  prospects  and  partially  de- 
veloped mines,  and  when,  in  his  judgment,  one  war- 
rants it,  develop  further.  When  it  fails  to  show  re- 
sults, quit  it  and  find  another.  This  procedure  will  be 
found  far  cheaper  than  the  present  methods  of  some 
large  companies,  with  their  staff  of  engineers  and  office 
force,  who  examine  not  over  .3  per  cent  of  the  properties 
presented. 

Work  and  plenty  of  it  is  the  only  solution  if  new 
mines  are  to  be  found. 

Denver,   Col.  G.   L.   SHELDON. 


Is  the  Piston  Drill  Passing? 

We  do  not  know  how  the  early  miners  first  discov- 
ered how  to  drill  holes  in  rock.  Probably  the  first  holes 
drilled  or  cut  into  solid  rock  were  made  by  pounding  a 
rock  against  the  surface  in  which  it  was  desired  to 
make  a  hole  or  depression  for  the  purpose  of  ser\'ing 
as  a  receptacle  in  which  to  grind  corn.  As  the  Greeks, 
Romans,  and  Egyptians  were  expert  stone  masons,  we 
may  readily  presume  that  they  were  familiar  with  the 
hammer-and-drill  method  of  cutting  holes  in  rock. 

The  early  Freiber  miners  chipped  and  cut  the  stone 
faces  of  their  drifts  or  else  cracked  the  rock  by  alter- 
nately heating  and  quenching  it  with  water.  The  use  of 
explosives  in  mining  necessitated  drilling  holes  in  rock, 
and  hand  methods  involving  the  use  of  the  hand-held 
drill  and  hammer  were  quickly  evolved  in  what  are 
known  as  single-,  double-  and  triple-handed  methods  of 
drilling. 

The  churn-drill  method,  in  which  a  heavy  steel  bar 
with  cutting  edge  was  raised  and  allowed  to  fall  re- 
peatedly, was  also  developed.  Rotary  methods  patterned 
after  the  wood  auger  were  devised  and  used  for  drilling 
in  softer  rocks.  All  of  these  processes  have  survived 
and  will  continue  to  be  used  where  they  are  appropriate 
and  efficacious. 

The  development  of  mechanical  substitutes  for  hand 
power  really  marked  the  beginning  of  modern  mining. 
Early  rock  drills  like  the  Burleigh  followed  the  lines  of 
the  churn  drill.  The  coal  drills  followed  the  auger  tv-pe, 
although  the  cutting  bit  employed  took  on  a  much  dif- 
ferent pattern  from  that  of  the  common  wood  auger  bit. 

Many  makes  of  piston  drills  eventually  came  upon  the 
machineiy  market  and  were  successfully  used  in  mining. 
We  remember  an  early  type  of  Rand  drill  which  re- 
quired several  men  to  lift  it.  From  this  excessively 
heavy  and  clumsy  type  the  materials  entering  into  the 
construction  of  the  drill  and  its  design  were  so  improved 
that  two  men  could  readily  handle  it. 

The  next  step  in  the  evolution  of  the  rock  drill  was  to 
reduce  its  weight  so  that  it  could  be  handled  by  one  man. 
This  was  done  by  increasing  the  air  pressure  and  reduc- 
ing the  size  of  the  drill.  Better  materials  also  became 
available,  resulting  in  an  all-round  drilling  machine  that 
at  the  time  appeared  to  answer  all  purposes. 

But  the  mining  industry  was  not  satisfied,  nor  were 
inventors  either,  and  the  water-Leyner  drill  next  ap- 
peared. This  type  of  drill  made  use  of  the  hammer- 
and-drill  principle  and  employed  hollow  steel.  As  usual 
with  devices  of  this  kind,  it  had  to  be  perfected  through 
actual  use.  The  principle  of  its  operation  was  a  sound 
one,  and  its  superiority  over  the  piston  type  was  dem- 
onstrated in  many  ways,  but  chiefly  in  light  weight, 
faster  drilling,  and  lower  actual  costs. 

The  mining  industry  is  intensely  conservative.  It 
took  a  considerable  time  to  introduce  and  establish  the 
piston  type  of  rock  drill,  but  a  relatively  shorter  time 
was  required  for  the  acceptance  of  the  hammer  type  of 
drill.  Modem  drills  of  this  type  leave  little  to  be  de- 
sired. For  the  usual  run  of  drilling  work  found  in  un- 
derground mines  there  is  a  size  and  type  of  hammer 
drill  for  every  reasonable  kind  of  work.  Has  the  piston 
drill  been  displaced  to  the  extent  that  in  the  course  of  a 
few  years  it  will  practically  disappear? 

It  would  be  a  matter  of  regret  to  the  older  miners 
who  have  played  a  part  in  the  industry  for  the  last  two 
decades  to  see  the  piston  drill  go  into  the  discard. 

New  York  City,  N.  Y.  Old  Timek. 
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Standardization  of  Hose  Fittings  for  Hammer 

Rock  Drills 

Lack  of  Interchangeability  of  Parts  of  Ordinary  Type  of  Hose  Couplings  Annoying  to 

Drill  Users — Conical  Joint,  Standard  Pipe  Threads,  and  Use 

Of  Heat -Treated  Steel  Suggested 

El  George  H.  Oilman 

Written  for  Engineering  and  Mining  Journal 


SINCE  the  hammer  rock  drill  has  come  into  general 
favor,  the  users  of  such  machinery  have  emphasized 
the  need  of  the  adoption  of  a  uniform  system  of 
standardization  by  the  various  manufacturers.  The 
desirability  of  '.his  requires  no  comment.  There  are 
some  whose  enthusiasm  prompts  them  to  make  the 
whimpered  suggestion  of  a  standard  drill  of- universal 
application  to  all  conditions,  but  to  the  man  having 
practical   experience   in   drill   manufacture   this    is   ob- 


FIG.   1. 


geaVeral,  type  of  hose  fitting  for 
rock  drills 


viously  as  impracticable  as,  for  example,  would  be  the 
adoption  of  a  standard  suit  of  clothes  for  all  countries 
and  seasons.  Nevertheless,  many  parts  of  this  type  of 
drill  and  its  accessories  lend  themselves  to  standardiza- 
tion, and  this  has  been  practiced  to  some  extent  by  manu- 
facturers who  have  employed  the  early  features  of  the 
drill  in  the  development  of  their  product.  This  is  ex- 
emplified by  the  partial  standardization  of  the  trunnions 
used  to  secure  the  drill  to  a  mine  column  or  tripod,  of 
drill-steel  shanks,  and  of  sizes  of  air  and  water  hose. 

Strange  to  say,  this  standardization  has  never  been 
extended  to  hose  fittings.  There  may  have  been  a  time 
in  the  dark  ages  of  the  industry  when  some  manufac- 
turers, to  promote  or  insui-e  to  themselves  the  purchase 
of  repair  parts,  made  hose  couplings  according  to  an 
arbitrary'  specification,  but  such  practice,  we  may  safely 
assuine.  has  long  ago  been  abandoned  by  the  reputable 
manufacturer  of  today.  The  most  plausible  explanation 
of  the  existence  of  the  multitude  of  varieties  of  hose 
fittings  on  the  market  may  be  attributed  to  the  laudable 
desire  of  different  manufacturers  to  demonstrate  to  the 
trade  the  superiority  of  their  individual  products ;  and, 
as  far  as  hose  couplings  go,  many  of  these  are  of  per- 
haps equal  merit,  although  with  respect  to  the  resulting 
lack  of  interchangeability  of  parts,  a  distinct  hardship 
is  imposed  on  the  user.  This  article  is  written  with 
the  hope  that  an  observer,  who  has  had  the  oppor- 
tunity of  witnessing  the  despair  of  the  mine  super- 
intendent who  tried  to  fit  the  Jones  Manufacturing 
Company's  union  nut  to  the  Brown  Manufacturing  Com- 
pany's spud,  may  be  able  to  offer  some  further  practical 
suggestions  that  will  tend  to  alleviate  these  evils. 

Beginning  with  the  Burleigh  drill  as  employed  on  the 
Hoosac  Tunnel,  the  usually  accepted  hose  fitting  for 
rock  drills  has  been  similar  in  all  substantial  respects 
to  that  .shown  in  Fig.  1.  As  may  be  readily  determined 
from  an  inspection  of  this  figure,  such  a  fitting  includes 


the  flanged  hose  nipple  A,  union  nut  B,  which  is  inter- 
nally threaded  to  receive  the  end  of  the  spud  C,  and  the 
gasket  D  interposed  between  the  adjacent  faces  of  the 
nipple  and  spud.  As  illustrated,  the  spud  has  formed 
on  the  end  opposite  the  union  nut  an  external  pipe 
thread  by  means  of  which  it  may  be  secured  to  a  pipe 
fitting,  but  when  it  is  desired  to  connect  it  to  the 
threaded  end  of  a  wrought-iron  pipe  the  spud  is  formed 
with  an  internal  thread. 

The  fitting  illustrated,  which  it  must  be  admitted 
possesses  many  advantages,  for  it  has  stood  the  test  of 
time,  has  an  inherent  weakness,  which  resides  in  the 
gasket.  This  member  has  been  the  source  of  a  great 
deal  of  trouble,  due  to  its  tendency  to  become  lost  when 
the  air  hose  is  detached  for  the  purpose  of  supplying 
air  for  sludging  the  drill  hole  or  for  clearing  the  drift 
of  powder  fumes.  In  addition  to  this  troublesome 
feature,  the  fitting  possesses  another  evil  not  so  easily 
guarded  against.  Professor  Walter  Weeks,  in  his  inter- 
esting report  published  in  the  Oct.  6,  1917,  issue  of  the 
Mining  and  Scientific  Press,  has  shown  that,  if  the  hole 
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in  the  gasket  is  not  cut  perfectly  square,  round,  and  of  a 
dimension  corresponding  to  that  of  the  air  passages  in 
the  fitting,  there  results  a  material  loss  in  efficiency 
from  friction  of  the  air  passing  through  the  irregular  or 
restricted  opening.  This  defect  cannot  be  eliminated 
as  easily  as  it  might  appear  from  a  hast>'>  consideration 
of  the  problem,  because  the  same  conditions  referred  to 
by  Professor  Weeks  frequently  result  from  the  distor- 
tion of  the  gasket  through  screwing  up  the  union  nut. 
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This  fitting,  in  spite  of  the  admirable  service  it  has 
given  when  employed  with  the  slowly  reciprocating  and 
now  practically  obsolete  piston  drill,  has  not  proved  so 
satisfactory  when  used  with  the  modern  hammer  drill. 
The  reason  for  this  is  that  the  heavy  vibration  occa- 
sioned by  the  rapidly  reciprocating  piston  of  the  ham- 


ting  faces  of  the  nipple  and  spud.  Although  such  a  style 
of  coupling  lends  itself  more  readily  to  the  use  of  soft 
materials  than  the  earlier  type,  any  tendency  of  the 
threads  to  strip  is  entirely  eliminated  by  the  modern 
practice  of  employing  heat-treated  steel.  Except  for 
the  conical  joint  and  the  type  of  threads,  it  is  believed 
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COMPONENT  PARTS  OF  HOSE  FITTING  WITH  REFERENCE  TABLES  FOR  BRIGGS  PIPE  THREAD  SIZES 


mer  drill  causes  an  unscrewing  of  the  union  nut,  owing 
to  the  fact  that,  in  order  to  provide  sufficient  strength, 
the  screw  threads  must  be  made  with  a  coarse  pitch. 
If  an  attempt  is  made  to  rem.edy  this  by  making  the 
screw  threads  of  finer  pitch  there  is  a  tendency  of  the 
thread  to  strip,  and  especially  so  when  a  soft  material, 
such  as  bronze  or  cast  or  malleable  iron,  is  employed. 

It  will  be  realized,  in  this  connection,  that,  to  lock 
the  union  nut,  it  must  be  screwed  down  more  tightly 
if  coarse  threads  are  used  than  would  be  necessaiy  if 
it  were  made  with  finer  threads,  and  in  both  cases  this 
forcible  screwing  down  of  the  nut  causes  the  gasket  to 
be  distorted,  oftentimes  resulting  in  a  restricted  open- 
ing. Obviously,  to  avoid  the  defects  of  a  gasket  the 
logical  thing  to  do  is  to  omit  the  gasket  and  secure  the 
air-tight  joint  by  other  means.  If  these  means  will 
function  without  necessitating  a  forcible  screwing  down 
of  the  union  nut,  a  finer  pitch  thread  may  be  used,  and 
the  latter  will  permit  the  locking  of  the  union  nut  in 
position.  Such  means  is  admirably  provided  by  the 
expedient  of  employing  a  conical  joint  between  the  abut- 


advisable  to   retain   the  other  features   of  the   earlier 
design. 

Having  suggested  what  appears  to  be  the  most  prac- 
ticable design  of  hose  coupling,  it  is  now  incumbent 
upon  me  to  indicate  the  form  and  dimensions  of  screw 
threads  to  be  used.     For  this  purpose  it  is  advisable 


'■iiXiififfgeiifffSfti«,iMMM> 
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FIG.    9.      ADAPTABILITY   OF  COUPLING   TO   THREADED 
PORTION  OF  STANDARD  PIPE  FITTINGS 

that  the  Briggs  Standard  pipe  thread  be  adopted  for  all 
external  threads,  and  that  the  internal  threads  of  co- 
operating parts  be  tapped  straight  and  made  of  a  pitch 
and  thread  angle  corresponding  to  that  of  the  external 
threads  and  of  a  diameter  equal  to  that  of  the  second 
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thread  rearward  of  the  tapered  portion  of 
the  Briggs  Standard  plus  .005  in.  for  work- 
ing clearance.  I  suggest  the  Briggs  Stand- 
ard not  only  because  of  its  proved  adapta- 
bility for  this  class  of  work,  but  because  it 
represents  the  thread  usually  employed  by 
manufacturers  and  the  one  ordinarily  found 
embodied  in  the  taps  and  dies  used  for  cut- 
ting pipe  threads  about  the  mine  and  quarry. 

Fig.  2  illustrates  a  section  of  the  Briggs 
Standard    pipe    thread,    with    tables    and    formula 
determining  its  proportions. 

Figs.  3,  4,  .5,  6,  7  and  8  comprise  sketches  of  hose 
nipple,  union  nut,  adapter  spud,  coupling  spud,  union 
nut  with  external  thread,  and  the  30-deg.  hose  nipple 
with  reference  tables  for  each,  giving  dimensions  for 
i-in.,  f-in.,  1-in.,  and  li-in.  Briggs  pipe  thread  sizes. 

To  facilitate  the  engagement  of  screw  threads,  it  is 
recommended  that  in  all  cases  the  end  of  all  externa 
threads  and  the  mouth  of  the  tapped  opening  shall  bp 
beveled  at  an  angle  of  45  deg.  for  a  distance  back  ap 
proximately  one  and  one-quarter  times  the  pitch  of  the 
thread. 

To  provide  a  means  for  tightening  the  joint  of  the 
hose  connection  by  hammering,  when  a  wrench  is  not 
available,  the  union  nut  and  spud  may  be  equipped  with 


(M/o»  HUT  WITH  ruwec  Aha  cnoovc  nortrrco 

rwt  use  KiTfl  /100.1CO  MOSE  OJiMP 

Fio. IB 

protrusions,  if  desired,  but  the  hexagonal  section  shown 
by  the  drawings  is  recommended,  especially  as  the 
various  sizes  re(iuired  conform  to  the  jaw  width  of  the 
standaid,  solid,  open-end  wrenches  commonly  supplied 
as  a  part  of  the  equipment  of  the  modern  hammer  drill. 
To  summarize,  the  advantages  to  be  gained  by  the 
use  of  the  hose  coupling  above  suggested  as  a  standard 
are:  First,  its  present  use  as  the  usual  standard  in 
the  shop  and  field  for  pipe  fittings;  second,  the  prac- 
ticability of  making  taps  for  cutting  the  internal  thread 
by  grinding  off  the  taper  portion  of  a  pipe  tap;  third, 
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the  lockirg  of  the  union  without  the  necessity  of  over- 
straining the  parts  by  strongly  screwing  down  the  union 
nut;  fourth,  the  adaptability  of  the  coupling  to  the 
threaded  portion  of  standard  pipe  fittings  as  illustrated 
by  Fig.  9;  fifth,  dispensing  with  the  necessity  of  using 
objectionable  gaskets ;  sixth,  the  provision  of  an  air- 
tight, friction  swivel  joint  which  will  maintain  its  angu- 
lar position  (oftentimes  desirable  when  a  bent  nipple 
or  gooseneck  is  employed)  :  seventh,  the  practical  elimi- 
nation of  stresses  due  to  vibration  and  weight  of  the 
hose  from  the  screw  threads  holding  the  union  nut  in 
position  by  causing  the  socketed  joint  between  the  hose 
nipple  and  spud  to  take  the  major  portion  of  this  strain, 
and  eighth,  the  ease  with  which  the  union  nut  may  be 
started  when  screwing  it  into  position,  as  afforded  by  the 
tapered  external  thread  of  the  spud. 

Of  course,  as  with  all  other  things  that  the  manufac- 
turer offers  the  miner  and  quarryman,  the  proposed 
hose  coupling  will  have  some  disadvantages,  but  clearly 
these  will  be  outweighed  by  the  advantages.  The  only 
serious  objection  that  may  be  raised  against  the  practi- 
cal use  of  this  hose  coupling  is  the  tendency  of  the 
relatively  fine-pitched  threads  to  strip  when  soft  metals 
are  used.  However,  as  has  been  before  pointed  out,  this 
can  be  obviated  by  the  employment  of  heat-treated  steels, 
which  in  recent  years  have  been  u.«ed  by  most  up-to-date 
manufacturers  instead  of  the  softer  metals. 

The  wide  adaptability  to  various  uses  to  which  the 
proposed  standard  pipe  fitting  may  be  put  are  aptly 
shown  by  the  accompanying  illustrations.  Fig.  10  illus- 
trates the  adaptability  of  the  suggested  form  of  hose 
fitting  and  union  nut  to  the  commonly  employed  goose- 
neck swivel  as  an  air  inlet  connection  to  the  drill.  Fig. 
11  illustrates  the  adaptability  of  union  nut  and  hose 
nipple  to  the  external  threaded  end  of  a  soc!:eted 
throttle  valve.  Fig.  12  shows  the  type  of  reducing  spud 
recommended  for  adapting  the  hose  fitting  to  the 
threaded  end  of  wrought-iron  pipe.  Fig.  13  depicts  the 
coupling  spud  as  used  for  adapting  hose  nipple  to  the 
tapped  opening  of  a  standard  pipe  fitting.  Fig.  9  illus- 
trates the  adaptability  of  hose  nipple  and  union  nut  to 
the  threaded  end  of  standard  wrought-iron  pipe.  This 
connection  is  recommended  only  as  a  makeshift,  because 
of  the  liability  of  leakage  in  the  event  that  the  pipe  bore 
is  of  irregular  shape,  but  it  will  be  seen  that  a  satisfac- 
tory air-tight  joint  may  be  secured  by  taper  reaming  the 
mouth  of  the  pipe  for  a  short  distance.  Fig.  14  illus- 
trates the  adaptability  of  the  coupling  spud  for  fasten- 
ing together  two  pieces  of  hose  equipped  with  hose 
nipples  and  union  nuts.  Fig.  15  shows  a  threaded  hose 
nipple  with  socket  adaptable  to  either  a  union  nut  with 
hose  nipple,  as  shown,  or  to  a  pipe-tapped  fitting.  Fig. 
16  illustrates  an  air-line  manifold,  showing  a  special 
tee  fitting  employed  for  adapting  to  a  vented  throttle 
the  air-hose  lines  leading  to  drill  and  water-pressure 
tank. 

In  case  it  is  desired  to  attach  the  hose  directly  to  an 
integral  part  of  the  machine,  such  as  the  water  connec- 
tion in  rock  drills  employing  water  for  sludging  the  drill 
hole,  the  type  of  adapter  and  socket  illustrated  in 
Fig.  17  is  recommended,  for  the  reason  that  it  is  adapt- 
able to  an  internally  threaded  opening.  If  an  external 
thread,  adaptable  to  the  type  of  union  nut  illustrated 
by  the  figures  referred  to,  is  employed,  it  would  be  very 
susceptible  to  breakage  or  battering,  as  rock  drills  are 
usually  handled  with  little  respect  for  finished  or  ma- 
chined protrusions. 

In  the  foregoing  illustrations  no  provision   is  made 


for  interlocking  the  hose  clamp  with  the  hose  nipple, 
for  the  reason  that  the  desirability  of  such  a  feature  is 
minimized  by  the  employment  of  a  machined  part 
instead  of  the  older  type  of  cast  nipple,  which  is  usually 
made  with  its  grooves  or  corrugations  having  rounded 
edges.  A  plain  hose  clamp  made  in  halves  and  fastened 
by  two  bolts  will,  in  the  majority  of  cases,  suffice  for  the 
requirement,  but  if  a  hooked  clamp  is  found  to  be  neces- 
saiy  the  union  nut  may  be  equipped  at  the  hose  end  with 
a  flange  and  groove  (Fig.  18)  adapted  to  be  engaged 
by  the  hook  of  the  clamp. 


The  Grease  Gun 


Large  bearings  working  under  heavy  load  and  so 
placed  as  to  be  inconvenient  of  access  entail  a  real 
problem  from  the  lubrication  standpoint.  Where  such 
bearings  operate  under  conditions  that  might  permit 
the  entrance  of  sand,  the  use  of  grease  for  lubrication 
and  the  filling  of  the  entire  bearing  space  with  the 
grease  effectively  keep  out  sand. 

The  lower  tumbler  on  the  bucket  line  of  a  gold  dredge, 
as  well  as  the  rollers  supporting  the  upward-moving 
bucket  line,  furnish  an  excellent  example.  Both  lower 
tumbler  bearings  and  the  bearings  of  the  rollers  are 
lubricated  with  grease.     The  grease  is  applied  with  a 


GREASE  GUNS  USED  ON  GOLD  DREDGES 

grease  gun,  which  consists  of  a  cylinder  filled  with 
grease  into  which  a  piston  is  forced  down  by  a  screw 
discharging  the  grease  through  a  small  pipe  which  is 
attached  by  a  threaded  end  to  an  opening  in  the  bear- 
ing. After  charging  a  bearing  the  opening  is  closed 
by  a  screw  plug. 

The  photo  shows  a  set  of  grease  guns  on  one  of  the 
gold  dredges  of  the  Yuba  Consolidated  Goldfields   Co. 


Separating  Flocculated  Flotation  Concentrate 

Some  minerals,  such  as  molybdenite,  flocculate  to  a 
considerable  extent  when  concentrated  by  the  flotation 
process.  Other  gangue  minerals  may  also  be  floated, 
but  are  not  recovered  in  the  flotation  concentrate  in 
floccular  form.  In  such  cases  the  desirable  flocculated 
concentrate  may  be  separated  by  screening.  E.  B.  Thorn- 
hill,  in  U.  S.  Patent  No.  1,338,264,  granted  April  27, 
1920,  uses  for  this  purpose  a  Callow  screen  of  80  mesh 
when  the  original  pulp  is  ground  to  100  mesh. 
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A  Picturesque  Mining 
Experience 

A  Tale  of  Air  and  Water  and  a  Bad  Scare 
By  Lieut.  Colonel  Gf;oRGE  Sydney  Binkley 

LIFE  in  the  Catorce  mining  district  twenty-five  years 
^  ago  had  its  picturesque  side,  and  as  memory  runs 
back  over  the  events  of  those  sometimes  hectic  days 
— and  nights — the  softening  effect  of  time  doesn't  blur 


LIEUT.    COLONEL,   GEORGE   SYDNEY    BIXKLEY 

the  picture  much.  Indeed,  things  that  were  simply 
part  of  the  day's  work  then  take  on  now  a  truer  color 
of  romance  and  adventure.     And  the    "bovs"  of  those 


days,  too!  Wild  'levils,  beyond  doubt,  yet  for  the  most 
part  staunch  he-men  at  that.  Who  could  forget  Big  Bill 
— the  turbulent,  typically  American  miner,  ore  buyer, 
and  general  disturber  of  the  peace!  Then  there  was 
fand  indeed  still  is)  Don  Mauricio,  hair-brained,  reck- 
less centaur  from  the  northern  frontier — a  good  friend 
and  a  fine  fellow,  but  quick  on  the  trigger — very.  Mexi- 
can, American,  Britisher,  and  Spaniard,  all  of  us  were 
in  and  part  of  the  life  of  that  mountain-top  mining 
camp,  and  ciur  occasional  and  generally  accidental  gath- 
ering=!  were  rarely  lacking  in  a  certain  enterprising 
cheerfulness. 

Tragedy  and  near-tragedy  were  with  us  often  in  the 
mines,  but  a  mere  hair-breadth  escape  was  an  occasion 
for  ribald  remarks.  Of  funny  things  there  were  plenty, 
and  one  of  these  sticks  in  my  memory  in  all  its  original 
mixture  of  horrid  anxiety  and  absurd  burlesque. 

This  thing  had  its  start  some  time  before,  when,  in 
sinking  the  main  shaft  of  the  Santa  Ana  mine,  a  heavy 
flow  of  water  was  suddenly  developed,  with  no  pumps  to 
handle  it ;  so,  of  course,  the  shaft  was  promptl.v  drowned 
out — one  could  hardly  climb  a  ladder  ahead  of  the  water. 
The  manager,  Don  Francisco,  was  a  man  of  action,  so 
he  at  once  rigged  up  a  bailing  tank,  attached  it  to  the 
cage,  and  started  in  to  bail  so  as  to  determine  as  far  as 
possible  the  rate  of  flow  and  required  capacity  of  pumps 
This  was  going  on  quite  well  until  the  cage  got  stuck 
about  seventy-five  feet  below  the  water.  How  a  bailing 
tank  ever  got  so  far  down  the  shaft  I  don't  know,  but 
it  doesn't  matter.    It  was  stuck  and  wouldn't  move. 

Now,  Don  Francisco  was  not  alone  a  man  of  action, 
but  a  man  of  resource.  He  called  for  a  volunteer  (or 
merely  selected  one  perhaps),  and  the  lucky  man,  Petro- 
nilo,  loaded  with  a  sinker  of  scrap  iron  lashed  to  his 
feet,  was  given  the  appropriate  tools,  and,  with  beau- 
tiful simplicity,  lowered  into  the  water  and  down  the 
shaft  to  the  cage,  and  left  at  work  there  until  it  was 
considered  that  he  had  better  be  hauled  out  and  given 
some  air.  This  kind  of  a  keel-hauling-  operation  was 
gone  through  with  three  times,  the  WTetched  Petronilo 
at  the  third  trip  clearing  the  cage  in  self-defense,  and 
coming  up  rather  frayed  at  the  edges. 

Don  Francisco,  who  was  as  progressive  as  he  was 
resourceful,  decided  about  this  time  that  a  diving  dress 
might  possibly  be  an  improvement  in  method  in  case  of 
future  emergency  (I  think  Petronilo  agreed  with  this), 
and  purchased  forthwith  a  beautiful  four-cylinder  pump 
and  two  complete  diving  outfits. 

Just  here  the  story  begins.  Looking  to  the  future, 
Don  FranciiTO  asked  me  if  I  knew  anything  about  deep- 
sea  diving.  Well,  I  knew  almost  everything  (being 
young),  but  this  was  a  bit  out  of  my  line.  Nevertheless, 
I  was  e.xpected  (because  I  am  an  American,  I  suppose) 
to  select  a  man,  teach  him  the  art  of  deep-sea  diving, 
and  complete  his  education  by  giving  him  a  tr>'-out  in 
a  large  concrete  tank  up  on  the  hillside.  Naturally,  I 
couldn't  be  backed  down,  so  I  looked  around. 

There  was  on  the  job  a  Spaniard  with  the  impressive 
name  of  M^ximimo  Margarito  de  la  Luz  attached  to  his 
personality.  Now,  Max  was  a  chap  you  couldn't  get 
to  admit  ignorance  of  anything,  so  I  was  not  surprised 
to  have  him  volunteer  for  the  job  of  diver,  stating  casu- 
ally that  he  had  been  dowii  in  a  diving  dre.^s  at  Vera 
Cruz,  and  knew  all  about  it.  I  was  skeptical,  on  general 
principles,  but  had  the  rig  taken  out,  and  got  Maximimo 
into  one  of  the  diving  suits.  I  don't  know  what  idea 
the  maker  of  that  suit  had  of  the  size  of  the  average 
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Mexican,  but  it  was  liberal.  A  man  to  fill  that  suit 
would  have  weighed  three  hundred  and  forty  pounds 
if  an  ounce;  but  we  put  the  little  Spaniard  in,  balanced 
the  vast  helmet  on  his  shoulders,  tightened  up  the  joints, 
started  the  pump,  and  then  I  screwed  on  the  glass  front 
'  plate.  The  pump  steadily  turned,  Maximimo  grinned 
through  the  glass,  and  all  seemed  well. 

Then  a  .strange  thing  happened.  Slowly  the  helmet 
rose,  and  rose,  and  as  it  still  rose  the  bristling  mous- 
tache inside  disappeared,  then  the  nose,  and  at  last,  as 
I  stood  on  tiptoe  before  this  towering  giant  and  looked 
in  the  face-plate,  the  top  of  Max's  head  had  disappeared. 
Hypnotized  by  this  strange  phenomenon,  I  watched,  fas- 
cinated, as  his  arms  slowly  rose,  and  seemed  to  feebly 
wiggle  a  signal.  Whereupon  it  suddenly  struck  me  that 
Maximimo  might  be  uncomfortable,  so  I  hastily  reached 
up,  unscrewed  the  face-plate,  and  he  col'apsed  like  a  wet 
paper  bag.  It  didn't  hurt  him  any.  But  somehow  I 
began  to  suspect  that  there  were  probably  a  few  things 
about  deep-sea  diving  I  didn't  know.  One  thing  I  did 
know,  however,  and  that  was  that  Maximimo  Margarito 
de  la  Luz  was  a  liar  when  he  said  he  had  been  in  a  div- 
ing dress  before. 

Well.  Don  Francisco  said  he  thought  we  had  better 
give  him  a  try-out  in  the  tank.  I  admit  I  was  glad  he 
didn't  suggest  the  shaft,  but  I  don't  believe  he  thought 
of  it.  Anyhow,  we  had  the  air  pump  and  the  hose 
lugged  up  to  the  side  of  the  big  rectangular  tank, 
put  Max  in  his  suit  down  at  the  machine  shop,  cast-iron 
shoes,  lead  belt  and  all,  and  in  our  profound  inexperi- 
ence overlooked  the  fact  that  he  would  have  to  climb 
the  hill  in  this  toggery.  But  he  did  it,  like  a  hero.  And 
so  it  was  that  we  came  to  the  tank — a  rectangular  affair 
of  large  size,  with  seven  or  eight  feet  of  clear  water  in 
it.  We  arranged  an  elaborate  system  of  signals,  man- 
aged to  get  Max,  by  dint  of  tremendous  efforts,  up  to 
the  edge  of  the  tank  and  on  the  ladder  leading  down 
to  the  bottom  inside,  and  screwed  on  the  face-plate. 
The  pump  steadily  turned,  and  Max  began  a  slov;  clumsy 
descent.  But  he  was  very  slow  indeed.  He  got  down 
to  the  water,  his  cast-iron  shoes  and  rubber  legs  im- 
mersed, and  then  he  hesitated  and  seemed  minded  to 
come  back.  And  vvith  a  diE*^urbing  sense  that  something 
was  wrong,  I  saw  that  his  vast  suit  was  becoming 
bloated  and  enormous — and  about  this  time,  the  rubber- 
gloved  hands  of  the  wretched  Maximimo  relaxed  their 
hold  on  the  ladder,  his  arms  spread  out,  and  he  capsized, 
floating  like  a  dead  horse,  his  helmet  under  the  surface, 
and  not  a  sign  of  life-. 

"Valgame  Dios!  We  have  killed  the  man  I"  yelled 
the  startled  Don  Francisco,  and  poised  as  we  were  on 
the  narrow  edge  of  that  concrete  tank,  with  the  thin 
life  line  in  our  hands,  we  dragged  desperately  at  it.  But 
there  was  nothing  doing.  Max  and  his  suit  and  his 
appurtenances  were  too  much  for  us — he  weighed  a  ton. 
Something  had  to  be  done,  and  that  quickly,  so  I  jumped 
into  the  tank  while  Don  Francisco  held  the  rope,  got  on 
the  bottom  under  Maximimo,  and  pushed  up,  Don  Fran- 
cisco taking  in  the  slack.  When  I  couldn't  push  any 
further,  I  got  on  the  ladder  with  my  head  above  the 
surface  and  hoisted  again.  Max  seemed  dead  as  a  ham. 
But  as  I  reached  to  un.screw  the  face-plate  (I  had  his 
head  above  water  now)  I  heard  the  sweetest  sound  that 
ever  came  to  my  ears — the  muffled  voice  of  Maximimo 
Margarito  de  la  Luz  yelling  inside  that  diving  dress, 
"Arriba!  Arriba!" 

His  bloated  figure  wilted  instantly  as  the  air  rushed 


out  through  the  helmet,  and  at  last  we  got  him  up. 
Then  it  appeared  that  the  spring  of  the  air  valve  in 
the  helmet  was  too  stiff,  and  as  the  suit  became  inflated 
poor  Max  was  spread-eagled  in  spite  of  his  heroic  efforts, 
and  had  to  let  go  all  holds  So  we  stood  him  up,  took 
reefs  in  his  arms  and  legs  and  body  by  winding  some 
mecates  around  him,  changed  the  air  spring,  and  tri- 
umphantly sent  him  in  again  with  perfect  success  and 
much  hilarity. 

But  for  a  few  minutes  that  day  the  United  States 
seemed  a  long  way  off — and  a  Mexican  prison  mighty 
close  at  ha.id. 

To  Investigate  New  Uses  for  Selenium 
And  Tellurium 

Selenium  and  tellurium  have  recently  been  given  a 
considerable  amount  of  study  by  a  sub-committee  of  the 
National  Research  Council.  These  two  elements  are 
produced  in  large  quantities  in  the  electrolytic  refining 
of  copper,  appearing  in  the  anode  mud.  By  a  simple 
process  they  can  be  produced  in  a  pure  condition  in 
marketable  form.  Little  use  has  been  found  for  these 
elements,  except  for  the  war-time  employment  of 
selenium  in  the  glass  business  when  manganese  was 
scarce,  and  it  is  the  desire  of  the  committee  to  co-oper- 
ate with  those  who  are  interested  in  the  systematic 
study  and  research  which  are  necessary  in  order  that 
these  elements  can  be  utilized. 

The  copper  refineries  can  supply  at  present  approxi- 
mately 300,000  lb.  of  selenium  and  125,000  lb.  of 
tellurium  a  year  without  materially  altering  their  plants, 
and  larger  quantities  could  probably  be  economically 
produced.  At  present  the  annual  consumption  is  not 
more  than  a  few  hundred  pounds. 

The  sub-committee,  consisting  of  Arthur  E.  Hall,  chair- 
man; H.  G.  Greenwood,  Victor  Lenher,  0.  C.  Ralston, 
E.  W.  Rouse,  S.  Skowronski,  and  A.  W.  Smith,  has 
been  working  with  all  of  the  producers  of  selenium 
and  tellurium  in  the  United  States.  Arrangements  have 
been  made  with  the  Raritan  Copper  Works,  Perth 
Amboy,  N.  J.;  the  United  States  Metals  Refining  Co., 
Chrome,  N.  J.;  the  American  Smelting  &  Refining  Co., 
Omaha,  Neb.;  and  the  Baltimore  Copper  Smelting  & 
Rolling  Co.,  Baltimore,  Md.,  to  furnish  workable  quanti- 
ties of  these  elements  for  research  purposes  at  cost 
price.  E.  W.  Rouse,  of  the  Baltimore  Copper  Smelting 
&  Rolling  Co.,  Baltimore,  Md.,  has  agreed  to  ship 
reasonable  quantities  of  selenium  to  investigators,  free 
of  charge,  provided  the  request  has  the  approval  of  the 
committee,  and  A.  E.  Hall,  of  the  Omaha  plant  of 
the  American  Smelting  &  Refining  Co.,  will  furnish 
tellurium  under  the  same  conditions. 


The  Birdman's  View  of  Dredging 

Four  photographs  under  the  above  general  caption 
were  reproduced  in  Engineering  and  Mining  Journal 
of  April  17.  It  was  erroneously  stated  that  the  views 
were  those  of  the  Yuba  dredging  field,  whereas  they 
portray  parts  of  the  Oroville  field.  It  has  been  recently 
pointed  out  by  a  correspondent  that  the  pictures  show 
both  spud  and  headline  dredging.  There  is  no  headline 
dredging  in  the  Yuba  field. 

Magnetite  Ore,  containing  3S.8  per  cent  of  iron,  is  mined 
by  Moose  Mountain,  Ltd.,  at  Sellwood,  Ont.  It  is  concen- 
trated and  made  into  briquets  containing  about  61  per  cent 
of  Iron. 
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Photos  About  Chihuahua,  Mexico 


ONK  METHOD  OF  TRANSPORTATION  AS  PRACTICED  IN  MEXICO.      ON  THE  TRAIL,   MINACA  TO  OCAMPA 
Primitive  trams  o(  paclj  animals  are  still  a  familiar  sight  in  connection  witli  the  development   of   mines    in    Mexico.      These    "moun- 
tain  canaries"  are  able  to  carry  what  appear  to  be  staggering  loads. 


A  "POSADA.'  OR  REST  HOLSE,  ALONG  THE  ROAD  BETWEEN   MINACA   AND  OCAMl'A 
An  interesting  feature  is  the  ancient  cart   in    the    foreground,    which    has    iierformed    yeoman    service    in    Mexican    transportation 
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THE    PLAZA   OR    CIVIC    SQUARE    IN   CHIHUAHUA    CITY.    MEXICO 


SILVER  BULLION  AWAITING  SHIPMENT.     STANDING  ON  THE   EXTRE.ME   LEFT    IS   W.    G.    HONNOLD 
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A  Cyanide  Plant  Without  Frills 

Mill  To  Treat  the  200,000  Tons  of  Silver  Tailings  at  Calico,  Cal.,  Built  With  Limited  Capital, 

Paidjtor  Itself  in  Six  Months — Conditions  Made  It  Inadvisable  To  Go  to 

Expense  of  Securing  High  Metallurgical  Recoveries 

By  Leroy  a.  Palmer 

Mining   Engineer,    San   Francisco,   Cal. 
Written  for  Engineering  and  Mining  Journal 


AS  I  LOOKED  over  the  cyanide  plant  of  the  Dag- 

I\    gett  Reduction  &  Milling  Co.,  I  was  reminded 

.i    A.  of  a  i"hyme  I  once  heard  about  a  certain  popular 

make  of  automobile.     I  do  not  remember  all  of  it,  but 

it  ended. 

He  took  four  spools 
And  an  old  tin  can, 
And  put  'em  together, 
And  the  damned  thing  ran. 

That  is  the  way  this  mill  was  built.  It  is  unique, 
and  would  doubtless  be  something  of  a  shock  to  the 
cyanide  man  whose  experience  has  been  limited  to  the' 
trim  plants  that  are  usually  found  at  the  larger  mines. 
Its  builders  were  obliged  to  do  the  best  they  could  with 
limited  capital  and  resources,  and  consequently  could 
give  scant  attention  to  appearances  or  to  those  refine- 
ments which  are  nice  but  not  wholly  necessary  from 
a  strictly  operating  standpoint.  As  a  result,  its  frame 
is  of  wood  instead  of  steel,  its  floors  are  of  earth  instead 
of  concrete,  and  such  light  as  gets  in  through  the  roof 
does  not  come  by  means  of  a  gabled  skylight.  All  of 
its  equipment  saw  service  elsewhere  before  it  was 
installed  in  this  mill,  and  it  rests  on  wooden  sills  instead 
of  concrete  piers.  But  with  all  of  these  features,  this 
plant  is  accomplishing  the  purpose  for  which  it  was 
built,  and  under  the  present  management  paid  for  itself 
in  six  months  of  operation. 

Conditions  attendant  on  its  construction,  and  having 
an  effect  on  the  capital  expenditure  advisable,  were 
briefly  the  following :  The  plant  was  designed  and  built 
in  1916  and  1917  to  treat  the  tailings  of  two  of  the 
old  stamp  mills  of  Calico.  At  that  time,  the  price  of 
silver  was  low,  and  there  was  no  immediate  prospect  of 
its  betterment.  Previous  attempts  at  treating  the  tail- 
ings of  the  Calico  mills  had  failed;  so  that  the  enter- 
prise appeared  to  the  investors  as  a  gamble. 

A  further  consideration  was  the  limited  amount  of 
material  available  for  treatment.  It  was  not  like  build- 
ing a  plant  for  a  mine  with  a  large  ore  reserve  blocked 
out  for  a  mill  run  of  many  years  and  a  possibility 
of  developing  indefinitely.  Instead,  there  was  a  cer- 
tain amount  of  material  in  such  position  as  to  be  sus- 
ceptible of  accurate  measurement,  and  after  that  was 
gone  no  more  was  available.  Consequently,  good  busi- 
ness practice  demanded  that  the  original  construction 
be  accomplished  as  cheaply  and  with  as  much  simplicity 
of  design  as  possible,  even  if  it  might  be  necessary, 
with  respect  to  some  points,  to  sacrifice  theoretical 
metallurgical  efficiency  to  economy  in  construction  and 
operation  costs. 

The  following  is  intended  by  no  means  as  a  technical 
treatise  on  cyaniding,  but  is  presented  for  the  purpose 
of  showing  what  can  be  done  under  unfavorable  finan- 
cial conditions,  in  the  hope  that  it  will  be  of  assistance 
to  others  who  may  be  confronted  by  similar  problems 


or  called  on  to  make  shift,  with  limited  facilities,  as 
best  they  can. 

The  camp  of  Calico,  which  had  its  greatest  activity 
in  the  late  80's,  is  situated  in  the  foothills  of  the 
Calico  Mountains,  in  western  San  Bernardino  County, 
Cal.  The  tailing  plant  is  on  the  alluvial  outwash  slope 
of  the  mountains  about  two  miles  southeast  of  the  town 
and  five  miles  north  of  Daggett,  the  junction  of  the 
Santa  Fe  and  Los  Angeles  &  Salt  Lake  railroads. 
Yermo,  a  division  point  on  the  latter,  is  about  three 
miles  southeast. 

Not  Necessary  To  House  All  Equipment 

The  climate  is  typical  of  the  southwestern  desert, 
hot  summers  and  mild  winters,  with  little  rain,  the 
precipitation  at  Barstow,  ten  miles  distant,  averaging 
less  than  four  inches  per  year.    The  mild  winter  climate 


^^^^^£2 

*• 

general   view   of   DAGGETT   REDUCTION   &    MILLING 
CO.'S  PI^ANT 

made  possible  an  economy  in  construction  in  that  only 
the  machiiiery  which  it  is  necessary  to  protect  from 
the  elements  is  under  roof.  Solution  tanks,  leaching 
vats,  agitator,  and  thickeners  are  in  the  open  on  the 
east  side  of  the  mill.  At  first  thought  it  might  appear 
that  the  heat  of  summer,  which  is  extreme,  would  entail 
a  serious  evaporation  loss,  but  on  exposed  surfaces  of 
bodies  of  solution,  of  the  depth  found  in  the  tanks  and 
vats,  and  protected,  whether  intentionally  or  not,  from 
the  prevailing  winds,  it  is  not  probable  that  this  loss 
will  be  more  than  one  inch  in  twenty-four  hours. 

The  ores  of  the  Calico  district  were  principally 
chlorides  and  bromides  of  silver  in  a  gangue  of  quartz 
and  barite.  They  were  treated  by  pan  amalgamation, 
usually  by  the  Boss  continuous  process.  Under  condi- 
tions existing  at  the  time  of  the  greatest  activity  in 
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the  camp,  only  comparatively  high-grade  ores  were 
milled,  and  as  a  natural  consequence  the  tailing  dumps 
of  the  old  mills  offer  favorable  opportunity  for  re- 
treatment. 

The  Daggett  Reduction  &  Milling  Co.  was  organized 
for  the  purpose  of  working  the  dumps  of  the  Runover 
and  Barber  mills  on  lease.  Present  operations  are 
on  the  dump  of  the  old  thirty-stamp  mill  of  the  Runover, 
which  is  estimated  to  contain  150,000  tons.  The  Barber 
mill  was  smaller  than  its  neighbor  and  was  not  in 
operation  for  as  long  a  time.  It  accumulated  a  dump 
estimated  at  50,000  tons. 

The  Runover  dump  has  an  average  assay  value  of 
3.6  oz.  silver,  60c.  gold,  and  one-half  pound  of  mercury 
per  ton,  most  of  the  mercury  being  in  the  form  of 
amalgam  with  a  part  of  the  gold  and  silver.  Screen 
tests  show  that  on  the  whole  the  material  is  quite 
evenly  divided  between  plus  and  minus  200  mesh, 
although  this  proportion  is  not  maintained  in  the  daily 
feed,  which  is  likely  to  vary  considerably.  Many  of  the 
sands  are  coarse,  a  considerable  proportion  being  as 
large  as  ten  mesh. 

The  mill  has  been  built  a  short  distance  down  the  hill 
from  the  Runover  dump,  so  that  the  tailings  can  be 
delivered  to  it  by  gravity.  A  V-launder,  16  in.  wide 
and  10  in.  deep,  has  been  built  from  the  upper  portion 
of  the  dump  to  the  mill,  1,400  ft.  distant.  To  facilitate 
collecting  the  tailings  for  feeding,  the  launder  is  laid 
close  to  the  ground,  so  that  its  fall  of  47  ft.  in  1,400 
represents  the  general  slope  of  the  country. 

How  THE  Tailings  Are  Recovered 

Feeding  is  a  simple  process.  Two-inch  boards,  1  ft. 
wide  and  2i  ft.  long,  are  laid  across  the  launder  for 
a  distance  of  40  ft.  at  any  convenient  point.  With 
the  boards  in  place,  a  man  with  a  two-horse  team 
and  a  Fresno  scraper  builds  upon  them  a  pile  of  tail- 
ings about  three  feet  high.  The  tailings  are  then  fed 
into  the  launder  by  hoeing  them  in  from  one  end  of 
the  dump  thus  formed.  As  one  of  the  boards  at  the 
end  of  the  pile  is  uncovered,  it  is  taken  up  and  laid 
to  one  side,  so  that  little  actual  labor  is  required  to 
move  the  tailings,  which,  being  loose  dry  sand,  run 
easily.  The  mill  is  treating  seventy-five  tons  in  two 
eight-hour  shifts.  One  shift,  with  the  team  and  scraper, 
and  two  shifts  of  one  man  each  feeding  with  the  hoe, 
keep   it  supplied. 

The  feed  is  flushed  to  the  mill  in  solution,  which  is 
pumped  from  the  mill  sump  to  the  head  of  the  launder. 
The  strength  of  this  solution  is  varied  according  to  the 
proportion  of  sands  and  slimes.  At  the  time  that  these 
notes  were  made,  the  proportion  of  sands  was  high 
and  a  solution  of  0.7  lb.  NaCN  per  ton  was  being  used. 
This  strength  is  reduced  as  the  amount  of  slime 
increases,  and  solutions  as  low  as  0.2  lb.  NaCN  per  ton 
have  been  used  when  the  greater  portion  of  the  feed 
was  slime.  About  30  per  cent  of  the  values  go  into 
solution  in  The  feed  launder. 

At  the  mill,  the  launder  discharges  to  a  circular  steel 
feed  tank  3  ft.  deep  and  8  ft.  in  diameter.  As  the 
dump,  in  the  many  years  since  it  was  formed,  has 
grown  up  with  sagebrush,  grease  wood  and  other  desert 
vegetation,  the  feed  is  discharged  to  a  basket,  4  x  4  ft. 
square,  of  heavy  i-in.-mesh  wire.  The  basket  is  hung  in 
the  feed  tank  and  catches  the  vegetable  matter  and  other 
debris,  which  is  cleaned  out  from  time  to  time  with 
a  hoe. 


Sands  and  slimes  are  separated  in  a  45-in.  Akins 
classifier,  making  6A  r.p.m.  and  connected  by  a  launder 
with  the  feed  tank.  Lime  at  the  rate  of  1  lb.  per  ton 
of  feed  is  introduced  by  hand  at  the  classifier  intake. 

At  the  head  of  the  classifier  are  three  Frenier  sand 
pumps,  each  5  ft.  in  diameter  and  working  against  a 
17-ft.  head.  The  sand  from  the  classifier  is  delivered 
to  the  first  of  these  pumps  and  elevated  to  one  of  the 
three  leaching  vats,  each  of  which  is  5i  x  20  ft. 

Method  of  Separating  the  Slimes  in  Leaching  Vats 

In  filling  a  leaching  vat,  the  feed  is  not  discharged 
through  a  mechanical  distributor,  as  is  the  usual  cus- 
tom, but  is  run  in  directly  from  the  line  from  the 
Frenier  pump,  which  has  its  outlet  at  the  side  of  the 
vat  farthest  from  the  mill.  This  builds  up  the  sands 
a  little  on  that  side,  so  that  the  solution,  with  such 
fine  slimes  as  it  may  carry  in  suspension,  flows  across 
the  vat  to  the  side  nearest  the  mill.  Here  a  square 
wooden  drain  is  built  vertically  against  the  inside  of  the 
vat.  The  drain  is  made  of  slats  set  on  an  angle  hori- 
zontally, so  that  the  lower  edge  of  one  is  somewhat 
lower  than  the  upper  edge  of  the  next  one  below.  A 
space  is  left  between,  the  arrangement  of  the  slats  being 
somewhat  like  that  of  the  shutters  on  a  window  blind. 
To  enter  the  drain,  the  solution  must  pass  under  one 
slat  and  over  the  next,  which  it  partially  overlaps,  so 
that  the  slimes  which  are  carried  in  suspension  pass 
out  through  the  drain,  the  sands  being  retained  in  the 
vat.  This  leaves  the  vat  free  of  slime,  a  condition  that 
is  a  distinct  aid  to  uniform  and  rapid  percolation  of 
the   leaching   solutions. 

Appi-oxiraately  seventy-two  hours  are  required  to  fill 
and  level  a  vat.  After  filling,  a  solution  of  1  lb.  per 
ton  is  turned  on  for  the  first  twenty-four  hours  and 
a  2-lb.  solution  for  the  second  twenty-four  hours.  This 
is  followed  by  a  weak  solution,  0.3  lb.  per  ton,  for 
twelve  hours,  after  which  wash  water  is  run  on  until 
all  solution  is  displaced,  requiring  fifteen  to  eighteen 
tons  of  water  in  about  twelve  hours.  Thus  a  leaching 
cycle  occupies  seventy-two  hours'  time. 

The  leaching  vats  are  equipped  with  side-discharge 
doors,  and  are  emptied  by  flushing  out  the  sands  with 
a  hose.  As  the  general  slope  of  the  ground,  as  shown 
by  the  figures  given  for  the  feed  launder,  is  only  0.4  in. 
per  foot,  the  plant  is  at  a  disadvantage  in  the  matter 
of  tailing  disposal.  The  slope  is  too  low  to  give  much 
dump  room,  and  to  discharge  by  flushing,  which  is  the 
most  economical  method  when  the  water  is  available, 
it  is  necessary  to  lay  the  launder  closely  to  grade  and 
lengthen  it  often.  Mechanical  delivery  or  elevation  of 
the  tailings  is  being  considered,  and  it  is  probable  that 
some  such  means  of  overcoming  this  difficulty  will  have 
to  be  adopted. 

Slime  Treatment  a  Straight  Decantation  System 

The  overflow  from  the  leaching  vat  that  is  filling 
is  laundered  to  the  second  Frenier  pump  and  elevated 
to  the  agitator,  which  also  receives  the  slime  from  the 
Akins  classifier  by  way  of  the  third  Frenier.  The 
agitator  tank  is  20  ft.  deep,  with  a  diameter  of  15  ft., 
and  is  equipped  with  the  usual  type  of  revolving 
agitator,  which  makes  one  revolution  in  twenty-five 
seconds.  The  pulp  is  transferred  by  an  air  lift  from 
the  agitator  to  the  first  of  three  thickeners,  each  of 
the  same  size  as  the  agitator,  and  is  passed  from  one 
thickener  to  the  other  by  means  of  diaphragm  pumps. 
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As  discharged  from  the  last  pump  the  pulp  is  75  per 
cent  solids. 

The  overflow  from  the  thickeners  goes  to  a  25,000-gal. 
clarifying  tank,  15  ft.  in  diameter  and  20  ft.  deep,  from 
which  it  is  drawn  to  two  filter  tanks.  Each  filter  tank 
is  10  ft.  in  diameter  by  6  ft.  deep,  equipped  with  a 
canvas  filter  bottom  covered  to  a  depth  of  a  few  inches 
with  sand  to  remove  the  last  of  the  solid  matter  from 
the  solution. 

All  pregnant  solutions,  from  both  leaching  vats  and 
filter  tanks,  are  piped  to  a  50-gal.  collecting  tank  made 
from  a  steel  gasoline  drum,  and  thence  to  five  zinc 
boxes,  each  of  which  has  six  compartments,  32  x  24  x  20 
in.  The  barren  solution  from  the  zinc  boxes  is  run 
to  a  14,000-gal.  sump  tank,  in  which  it  is  brought  up 
to  standard  and  from  which  a  6  x  8-in.  triplex  pump 
raises  it  to  the  head  of  the  launder  in  which  the  tail- 
ings are  conveyed  from  the  dump  to  the  mill. 

The  precipitates  contain  gold,  silver,  and  mercury. 
They  are  gathered  in  trays  and  dried  in  the  brick  amal- 
gam furnace  shown  at  the  left  of  the  illustration.  The 
furnace  is  maintained  at  a  temperature  sufficient  to 
volatilize  the  mercury,  which  is  recovered  in  the  usual 
manner,  by  passing  the  fumes  through  a  water-cooled 
worm.  The  precipitates  are  shipped  to  the  Selby  Smelt- 
ing &  Lead  Co.,  at  Selby,  Cal. 

Water  for  the  plant  is  supplied  from  a  well  165  ft. 
deep,  equipped  with  a  deep  well  pump,  operated  from 
a  jackhead  with  counter  balance.  The  well  is  adjacent 
to  the  agitator  and  leaching  vats.  The  plant  uses 
40,000  gal.  per  day,  this  supply  being  delivered  to  two 
tanks  of  a  combined  capacity  of  50,000  gal.  All  power 
is  furnished  by  a  60-hp.  gas  engine.  The  mill  is  treat- 
ing seventy-five  tons  a  day  in  two  shifts  of  eight  hours, 
the  total  force  consisting  of  six  men  and  a  superin- 
tendent. 

Recovery  of  Gold  and  Mercury  Poor 

As  noted,  the  tailings  have  an  average  assay  of  3.6 
oz.  Ag,  60c.  Au,  and  0.5  lb.  Hg  per  ton.  Recovery 
is  78  per  cent  of  the  silver,  30  per  cent  of  the  gold, 
and  15  per  cent  of  the  mercury.  These  recoveries  are 
low,  due  largely,  no  doubt,  to  the  mercury  occurring 
with  the  gold  and  silver  as  amalgam,  which  does  not 
yield  as  readily  to  the  cyanide  solutions  as  the  metals  do. 
It  is  probable,  also,  that  there  is  a  low  extraction  of 
the  valuable  metals  from  the  coarser  sands.  This  brings 
up  the  old  question  of  the  economic  limit  of  fine  grind- 
ing. As  originally  designed,  the  plant  contained  a  tube 
mill  for  regrinding  the  coarse  sands,  but  its  use  was 
discontinued  after  a  thorough  trial,  as  it  was  decided 
that  the  additional  saving  was  not  commensurate  with 
the  cost  of  operation. 

Sodium  cyanide  is  consumed  at  the  rate  of  0.3  lb. 
per  ton  of  tailings  treated.  Lime  is  used  at  the  rate 
of  1  lb.  per  ton.  Under  the  conditions  outlined,  this 
plant  has  been  operated  at  a  rost  of  68c.  per  ton,  the 
greatest  item  in  the  costs  being  that  of  labor,  for  which 
wages  are  ?4  to  $6  a  day.  Taking  all  features  into 
consideration,  and  making  allowance  for  the  fact  that 
there  is  no  expense  for  crushing  or  fine  grinding,  this 
must  be  considered  a  creditable  showing,  especially  in 
view  of  the  fact  that  it  is  a  reclamation  of  what  had 
previously  been  rejected  as  waste. 

I  am  under  obligations  to  F.  A.  Shorey,  superin- 
tendent of  the  plant,  for  much  of  the  data  presented 
hei-ewith. 


Primitive  Copper  Metallurgy 
By  Arthur  C.  Preston 

THE  photograph  published  herewith  shows  a  South 
American  native  metallurgist  extracting  copper 
from  its  ore  by  a  process  somewhat  unusual  in  the  pro- 
duction of  that  metal.  Both  mine  and  mill  are  shown; 
the  former  in  the  right  background,  where  visiting 
Yanqui.s  are  inspecting  the  cut  in  the  hillside  from 
which  the  ore  was  taken;  the  latter  in  the  foreground, 
with  the  essential  details  of  the  process  plainly  indi- 
cated. The  product,  native  copper,  is  seen  sacked  for 
shipment  at  the  operator's  side. 

The  picture  was  taken  by  F.  C.  Martin  at  San  Bar- 
tolo,  near  San  Pedro  de  Atacama,  in  northern  Chile. 
The  mineralization  is  quite  similar  to  that  of  the  Coro- 
coro  district,  in  Bolivia.  It  consists  of  slugs  and 
graimles  of  rusty  native  copper  embedded  in  sandstone 
strata  which  are  interleaved  among  more  massive  barren 
sandstone  beds.  The  copper,  when  recovered,  is  some- 
what similar  in  appearance  to  what  is  known  in  metal- 
lurgical practice  as  shot  copper. 


EXTRACTING  THE  RED  METAL  ON  THE  ATACAMA  DESERT 

The  water  with  which  the  Indian  is  sluicing  the 
crushed  rock  is  mine  water,  the  scanty  product  of  a 
near-by  shaft  through  which  a  more  pretentious  effort 
at  development  was  in  progress  at  the  time  of  our  visit 
three  years  ago.  In  this  part  of  the  great  Atacama 
Desert,  which  may  fairly  be  called  the  most  arid  region 
on  earth,  water  is  considerably  scarcer  than  copper, 
and  its  absence  accounts  for  some  interesting 
mineralogical  features  of  the  desert,  such  as  the  e.xis- 
tence  of  beautiful  large  bluestone  crystals  in  surface 
deposits,  and  the  soluble  nitrates  in  the  near-by  nitrate 
fields;  and  it  lends  piquancy  to  the  flock  of  rumors 
of  placer  gold  deposits  which  naturally  are  current  in 
a  country  where  placer  prospecting  is  practically  impos- 
sible. 


Supplies  of  Zinc  Ore  for  Belgian  Industry 

Negotiations  have  been  concluded  with  the  British 
Government  for  the  delivery  to  the  Belgian  zinc 
industry  of  240,000  tons  of  zinc  ore  within  the  maxi- 
mum limit  of  two  years,  according  to  Commerce  Reports. 
Many  of  the  zinc  works  in  the  Liege  district  came 
through  the  war  undamaged  and  have  only  been  await- 
ing a  supply  of  raw  material  to  resume  operations.  The 
shortage  of  fuel  is  serious.  Before  the  war  Belgium 
produced  over  20  per  cent  of  the  world's  zinc. 
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Air  Lift  for  Mine  Drainage 

Practical  Data  and  Detailed  Description  of  an  Installation  in  Mexico — Theoretical  Quantity  of 

Air  Required  by  the  Lift — Details  of  Footpiece,  Discharge 

Box,  and  Measuring  Weir 

By  S.  F.  Shaw 

Written  for  Engineering  and  Mining  Journal 


DURING  1919,  the  Tiro  General  Mine,  at  Charcas, 
S.  L.  P.,  Mexico,  was  unwatered  by  air  lift' 
to  a  depth  of  950  ft.  Beyond  that  point  the 
unwatering  was  handled  by  air  lift,  assisted  by  a  Cam- 
eron No.  12  sinker,  which  pumped  the  water  to  the  850- 
ft.  level,  from  which  it  was  raised  to  the  surface  by  a 


the  lift  above  the  1,050-ft.  level  was  about  1,070  ft.,  the 
air-lift  capacity  under  these  conditions  was  too  greatly 
reduced  to  handle  the  normal  mine  drainage. 

The  water  was  lowered  by  a  sinker  to  the  obstruction 
30  ft.  below  the  1,050-ft.  level,  after  which  the  air  lift, 
which  had  been  left  in  one  compartment  of  the  shaft. 


FIG.  1.     DETAIL  OF  AIR   LIFT    OF   NO. 


Measuring  Box 

(Used  at  Tiro  General  ShaffJ 


TIRO    GENERAL    MINE 


Worthington  15  x  23  x  38-in,  by  8-in.  and  a  24-in.  triple 
expansion  steam  pump. 

The  air  lift  was  unable  to  complete  the  unwatering  to 
the  1,050-ft.  level,  owing  to  there  being  an  obstruction 
in  the  shaft  1,080  ft.  from  the  collar.  The  submer- 
gence obtainable  at  this  point  was  only  20  ft.,  and  as 


''Mining  and  Metallurgy,  No.  158,  Sect.  35,  February,  1920. 


was  extended  and  lowered,  and  the  normal  drainage 
then  handled  by  it  alone.  This  air  lift,  as  extended,  is 
designated  as  Tiro  General  No.  5  air  lift,  the  make-up 
and  operation  of  which  will  be  described. 

The  steam  plant  consists  of  two  Heine  160-hp.  water- 
tube  boilers  and  three  Erie  City  water-tube  boilers,  one 
of  100  hp.,  one  of  150  hp.,  and  one  of  300  hp.     Water 
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is  supplied  to  the  boilers  by  two  Worthington  6  x  4  x 
6-in.,  outside-packed,  plunger,  boiler-feed  pumps,  which 
draw  their  supply  from  the  hot-well  discharge  of  the 
No.  2  Nordberg  condenser  pump.  The  water  contains 
a  high  content  of  salts,  mostly  calcium  sulphate,  and 
every  effort  is  made  to  reduce  the  quantity  of  make- 
up water  to  a  minimum.  The  condensate  from  the 
compressor  jet-condenser  pumps  is  raised  to  a  cooling 
tower  and  is  then  conducted  to  a  concrete  reservoir,  and 
returned  from  there  to  the  condenser  pumps. 

The  compressors  are  Nordberg,  cross-compound,  two- 
stage.  No.  1,  having  13  and  25-in.  diameter  steam  cylin- 
ders and  12i  and  22-in.  air  cylinders  with  36-in.  stroke, 
with  displacement  of  1,235  cu.ft.  of  free  air  per  min. 


Foot-piece — The  footpiece  consists  of  an  8-in.  pipe 
into  which  the  air  is  delivered  through  a  tee,  as  shown 
in  Fig.  1.  The  Imperial  6-in.  footpiece,  Talbot  6-in. 
footpiece,  and  Talbot  8-in.  footpiece,  all  of  which  were 
unsatisfactory  in  one  way  or  another,  owing  principally 
to  the  constricted  openings  for  admitting  air  to  the 
eductor  column,  which  at  considerable  lifts  caused 
excessive  back  pressure,  have  been  tried  at  Charcas  (see 
Fig.  5) .  One  of  these  footpieces  choked  in  the  small 
air  openings  and  caused  a  back  pressure  of  25  lb.  gage 
as  compared  with  the  Charcas  footpiece.  Experience 
led  to  the  conclusion  that  the  best  footpiece  is  one  of 
simplest  design,  with  no  choking  back  of  the  air  or 
attempting  to  break  it  into  fine  streams.     Apparently 


FIG.    2.   TALBOT   8-IN.   FOOTriECE   Vi^lil}   AT  TIKO    HKXERAL  MINE 


No.  2  compressor  has  steam  cylinders  16  and  32  in.' 
with  air  cylinders  16  and  28  in.  diameter  and  42-in. 
stroke,  the  displacement  being  2,500  cu.ft.  of  free  air 
per  min. 

Water  and  Air  Line — The  water  line  of  the  Tiro  Gen- 
eral No.  5  air  lift,  commonly  called  the  discharge  or 
educator  column,  is  made  up  as  follows  (see  Fig.  1)  : 


6-in.  pipe  from  center  of  footpiece  to  "iiiige   .  . 
1 3  lengtns  6-in.  spiral-riveted  pipe,  each  20  ft . . . 

Ueducer  6  in.  to  7  in 

9  lengthH  7-in.  spiral-riveted  pipe,  each  30  ft.  . 

Reducer  7  in.  to  8  in 

9  lengths  8-in.  spiral-riveted  pipe,  30  ft.  each. . 

Hoducer  8  in.  to  9  in . 

9  lengths  9-in.  spiral-riveted  pipe,  each  30  ft    , 

Reducer  9  in.  to  1 0  in 

9  ienKths  10-in.  spiral-riveteti  pipe,  each  30  ft 

Nipple  in  headpiece 


Feet 

Inches 

3 

0 

260 

270 

1 

10 

270 

1 

10 

271) 

1 

10 

270 

2 

2 

Total  length  water  pipe 1,351 

The  air  line  was  made  up  as  follows : 


6-in.  air  main  fiom  receiver  to  shaft , 

5-in.  spiral-riveted  pipe 

6-in.  spiral-riveted  pipe  (to  carrier) 

3-in.  and  41-in.  casing  parallel,  below  carrier 
4i-in.  casing  alone 

Total  length  of  air  line,  , 


Feet 
225 

460 
240 
356 
270 

1,531 


the  theories  advanced  along  the  line  of  breaking  the  air 
into  minute  particles  are  without  practical  foundation.' 

It  was  considered  best  to  make  a  footpiece  of  greater 
diameter  than  the  first  pipe  to  which  it  was  connected, 
but  in  the  case  of  No.  5  air  lift,  7-in.  pipe  would  have 
been  used  instead  of  8-in.  had  there  been  in  stock  any 
7-in.  pipe.  It  was  thought  there  should  be  ample  area 
for  all  the  water  to  enter  the  footpiece  and  become 
mixed  with  the  air  that  could  be  accommodated  in  the 
6-in.  diameter  pipe  connected  to  the  footpiece;  hence 
the  larger  diameter  of  footpiece  than  of  first  length  of 
water  pipe. 

Headpiece — The  headpiece  consists  of  a  wooden  tub, 
42  in.  in  diameter  and  36  in.  in  depth.  A  10-in.  hole 
is  cut  in  the  bottom  of  the  tank,  the  water  passing 
through  a  nipple  10  in.  diameter  and  26  in.  long  which 
is  bolted  to  the  bottom  of  the  tub  on  the  inside,  thus 
discharging  the  water  26  in.  above  the  bottom  of  the 
tub.  The  last  length  of  10-in.  water  discharge  pipe  is 
bolted  through  its  flange  direct  to  the  10-in.  hole  in 
the  bottom  of  the  tub.    A  deflector  is  securely  fastened 


'"Pumping  by  Compressed  Air,"   p.   150. 
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by  long  bolts  32  in.  above  the  bottom  of  the  tub,  which 
diverts  the  water  outward  toward  the  side  and  bottom 
of  the  tub.  See  Fig.  6.  A  12-in.  pipe  is  bolted  to 
the  tub  on  the  outside  and  near  the  bottom,  through 
which  the  water  is  carried  to  the  measuring  box.  See 
Figs.  1  and  6. 

It  is  most  important  from  the  .standpoint  of  efficiency 
that  the  water  column  be  perpendicular,  and  that  there 
be  no  elbow  or  other  obstruction  at  the  end  of  the 
water  discharge  pipe.  The  air  should  be  allowed  to 
separate  from  the  entrained  water  as  soon  as  it  issues 
from  the  top  of  the  water  discharge.  The  deflector 
facilitates  this  separation.    An  elbow  at  the  end  of  the 


Carrier — The  lower  626  ft.  of  the  lift  is  suspended 
from  the  floor  of  a  skip  frame,  the  upper  725  ft.  resting 
on  the  floor.  See  Fig.  4.  A  sheave  wheel  is  attached  to 
the  clevis  of  the  carrier  around  which  the  cable  is 
passed,  one  end  of  the  cable  being  fastened  to  the  head- 
frame.  The  other  end  of  the  cable  is  carried  over  the 
headframe  sheave  and  fastened  to  the  drum  of  a  Well- 
man-Se^ver-Morgan  geared  225-hp.  hoisting  engine. 
The  cable  was  doubled  in  this  manner  to  divide  into 
two  parts  the  weight  to  be  carried  by  the  cable,  and 
also  to  reduce  to  one-half  the  weight  to  be  handled  by 
the  hoisting  engine  when  lowering  or  raising  the  air  lift. 

Installation — The  portion   of   the   air   lift  below  the 


FIG.  3.     MAKE-UP  OF  AIR  AND  W.\TER  COLUMNS  AT  FOOT- 
PIECE.    USING    6-IX.    T.\LBOT    FOOTPIECE 

discharge,  with  one  or  more  lengths  of  pipe  attached, 
to  convey  the  water  to  some  desired  point,  will  reduce 
the  efficiency  in  a  most  marked  manner. 

Measuring  Box — The  measuring  box,  which  contains 
a  V-notch  weir,  is  36  in.  wide,  37  in.  deep,  and  10  ft. 
4  in.  long.  See  Fig.  6.  There  are  three  baffles  behind 
the  weir  to  break  up  eddy  currents.  A  diagrammatic 
sketch  is  showTi  in  Fig.  1.  The  box  is  provided  with  a 
Sanborn  automatic  registering  meter,  which  serves  to 
provide  fairly  approximate  measurements  and  gives  a 
faithful  record  of  the  time  that  the  water  is  flowing. 


FIG.    4.      METHOD  OF  SUPPORTING   PIPE   COLUMNS   OX 
SKIP  CARRIER 

carrier  was  made  up  at  the  collar  of  the  shaft  and 
lowered  one  length  at  a  time  into  the  compartment, 
using  clamps  to  hold  the  pipes  while  the  hoisting  cable 
was  being  changed  to  the  top  of  the  last  length.  The 
carrier  was  placed  in  the  shaft  at  a  point  on  the  pipe 
column  where  there  would  be  sufficient  cable  to  make 
up  the  two  lengths  needed  to  extend  from  the  headframe 
to  the  carrier  sheave  and  back  to  the  hoisting  engine. 
The  portion  of  the  pipe  column  above  the  carrier  floor 
was  added  length  by  length  as  the  carrier  was  lowered 
by  the  hoisting  engine.    The  pipe  columns  were  held 
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rigidly  above  the  carrier  by  means  of  wood  clamps,  at 
each  end  of  which  the  cable  passed  through  a  hole,  and 
on  the  sides  of  which  the  air  and  water  pipes  were 
fastened  by  U-bolts.  See  Fig.  1.  The  time  required  in 
making  up  the  air  lift  above  the  carrier  was  much  less 
than  that  below  the  carrier,  owing  to  the  facility  with 
which  the  entire  length  could  be  handled  by  the  hoist- 
ing engine. 

Operation  of  No.  5  Air  Lift 

The  normal  mine  drainage  had  been  reduced  to  about 
200   gal.    at   the   tima   the   air   lift   was    installed,    and 


lines.  To  do  this,  the  use  of  the  steam  pump  was  dis- 
continued because  of  the  excessive  amount  of  steam  and 
moisture  in  the  pipe  compartment  caused  by  the  water 
dripping  down  on  the  steam  line  and  making  it  impos- 
sible to  work  in  the  pipe  compartment  under  these  con- 
ditions. In  the  meantime,  the  obstruction  below  the 
],050-ft.  level  was  removed,  and  it  became  possible  to 
extend  the  air  lift  as  described  at  the  beginning  of  this 
article  and  to  make  use  of  it  for  handling  the  mine 
drainage  during  the  period  that  the  pipe  columns  were 
being  repaired.  With  the  steam  pump  operating  under 
the  unfavorable  condition  just  mentioned,  in  which  the 


Fig. 


-On  the  left  is  tlie  8-in.  footpiece  in  use  at  Tiro  General  iline  on  No.   4   air  lift :   middle  is  Talbot  footpiece,   and  right  is 
Imperial  footpiece.      Fig.   6 — Headpiece  and  measuring  box  of  No.  5  air  lift   used  at  Tiro  General  Mine. 


within  six  weeks  had  been  reduced  to  about  175  gal. 
per  min.  The  water  was  held  approximately  10  ft. 
below  the  1,050-ft.  level,  being  raised  direct  to  the  sur- 
face, the  lift  then  being  approximately  1,080  ft.,  with 
submergence  of  252  ft.  It  was  desired  to  inspect  the 
shaft  timbers  below  the  1,050-ft.  level,  and  the  station 
at  the  1,150-ft.  level;  therefore,  the  compressors  were 
speeded  up  and  the  water  was  lowered  to  1,125  ft.,  where 
another  30-ft.  length  of  10-in.  pipe  was  added.  The 
water  was  then  lowered  to  the  1,150-ft.  level,  the  lift 
at  this  point  being  approximately  1,170  ft.,  with  sub- 
mergence of  183  ft.  So  far  as  m.y  knowledge  extends, 
this  was  a  greater  lift,  with  much  less  submergence  and 
raising  a  much  greater  quantity  of  water,  than  any  air- 
lift work  that  had  previously  been  done. 

Tests  were  made  on  this  air  lift  and  tabulated  as  in 
Table  I.  Curves  were  drawn  to  determine  the  most  effi- 
cient capacity  of  the  air  lift.  Table  I  also  includes  com- 
parative results  of  test  made  by  E.  M.  Ivens  on  an  air 
lift  in  oil  well  No.  32  of  the  Crowley  Oil  &  Mineral  Co., 
at  Evangeline,  La." 

After  lowering  the  water  to  the  1,050-ft.  level,  the 
mine  drainage  was  handled  by  a  Jeansville  6  x  12  x  6-in. 
duplex  plunger  pump,  driven  by  compressed  air.  The 
water  was  raised  from  the  1,050-ft.  level  to  the  850-ft. 
level,  whence  it  was  pumped  to  the  surface  by  the 
Worthington  triple-expansion  steam  pump.  The  cover- 
ing on  the  steam  pipe  had  been  removed  and  destroyed 
by  being  under  water,  and  leaks  had  developed  in  the 
water  column,  and  it  became  necessary  to  reiiair  these 


•"Pumping  by  Compressed  Air"  p. 
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loss  of  steam  due  to  condensation  was  excessive,  a  fair 
comparison  could  not  be  made  as  to  relative  consumption 
of  fuel  when  using  the  .^team  pump  and  when  employing 
the  air  lift.  Taking  the  conditions,  however,  as  they 
existed,  the  consumption  of  fuel  oil  in  operating  the 
steam  pumps  was  approximately  50  per  cent  greater 
than  when  using  the  air  lift. 

Advantages  of  Air  Lift 

The  air  lift  possesses  the  great  advantage  that  the 
entire  operations  are  controlled  from  the  surface,  where 

T.\BLE  I      1).\TA  ON  TESTS  0.\  TIRO  GENERAL  AIR  LIFT  NO.  5 

Test  Test  Test  Test  Test  Test 

No.  1  No.  2  No.  3  No.  4  No.  5  by 

Iveiw 

Submergence  (5)  in leet 225  232  189  183  176  377  5 

Liftdlinfeet 1, 097  1.090  1.133  1.139  1.176  1,135  5 

Totallengthpipe 1,322  1,322  1,322  1.322  1.352  1.513 

Ratios  L 20.5  21   S'-o  16  ?'"„  16  1  15  0  33  2 

Submergence,  per  cent 17  0  17  5  14  3  13  8  1J2  25  0 

Cu  ft.  free  air  at  7,250  ft  .  .     2,050  1,910  1,950  2.061  2,510 

Cu. ft.  free  air  sea  level 1,614  1,504  1,536  1,623  1.976  573  5 

Gallons  water  per  min 236  214  165  160  159  32 

Cu.ft.  free  air  per  gal"  tsea 

level) 6  84  7  03  9  37  10  14  12  42  17  9 

Per  cent  pumping  efficiency.      312  29  7  25   1  23.7  20  3  112 

an  efficient  installation  of  compressor  can  be  made.  No 
pumpmen  are  required  in  the  mine.  There  is  no  warm 
air  issuing  from  the  shaft  to  cause  rapid  deterioration 
of  shaft  timbers.  There  is  no  danger  of  losing  pumps 
in  the  event  of  the  power  failing  at  any  time;  when 
the  power  comes  on  again,  the  air  lift  can  be  started 
from  the  surface,  thus  causing  no  particular  annoyance 
other  than  from  the  water  rising  into  the  workings, 
which  obtains  whatever  may  be  the  method  of  handling 
the  water. 
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It  is  my  opinion  that  the  exceptionally  high  costs  of 
shaft  sinking  in  very  wet  ground  can  be  greatly  lowered 
by  sinking  from  the  surface  a  bore  hole  of  sufficient 
diameter  and  of  sufficient  depth  to  accommodate  an  air 
lift  a  short  distance  from  the  shaft  and  draining  the 
water  from  the  bottom  of  shaft  to  a  point  that  is  lower 
in  the  bore  hole.  The  cost  of  the  installation  would 
soon  repay  the  outlay  in  the  saving  to  be  made  in  sink- 
ing the  shaft,  in  addition  to  the  much  greater  speed  that 
could  be  made  in  shaft  sinking  under  these  conditions. 
In  unwatering  mines,  the  air  lift  possesses  advantages 
probably  unequaled  by  any  other  method  of  pumping, 
provided  sufficient  submergence  can  be  obtained. 

Design  of  Air  Lifts 

Efficient  design  of  air  lifts  for  considerable  depths  is 
not  easily  made,  owing  to  the  almost  total  absence  of 
data  under  these  conditions.  Fig.  8,  taken  from 
the  paper  "Unwatering  the  Tiro  General  Mine  by  Air 
Lift,'"  is  an  approximation  of  the  capacities  of  pipes 
of  various  diameters  and  of  uniform  diameter  through- 
out, with  submergence  of  approximately  215  ft.  A 
change  in  submergence  will  change  the  position  of  these 
lines,  but  will  not  change  the  slope.  As  more  data 
become  available   it   is  likely  that  the  position  of  the 


Table  II  gives  the  quantity  of  free  air  required  as 
calculated  from  the  above  formula  for  given  lifts  and 
submergences. 

The  efficiency  at  which  an  air  lift  will  operate  under 
given  conditions  is  the  most  difficult  figure  to  determine, 
and  at  present  one  is  entirely  dependent  upon  results 
that  have  been  obtained  under  similar  conditions. 
Table  I  gives  the  efficiency  of  No.  5  air  lift,  which, 
under  the  particular  conditions  obtaining,  ranges  from 
20  to  31  per  cent.  It  is  my  belief  that  by  far  the 
greatest  loss  in  air-lift  operations  is  that  due  to  the 
friction  of  the  moving  air-water  column.  At  the  foot- 
piece  the  velocity  is  not  great,  owing  to  the  relatively 
small  volume  of  the  air  due  to  the  pressure  under  which 
it  is  admitted.  At  the  headpiece  the  velocity  had  become 
very  great,  owing  to  the  expansion  of  the  air,  especially 
in  lifts  of  great  height  having  considerable  submer- 
gence. 

The  loss  due  to  friction  would  appear  to  vary  as  the 
square  of  the  velocity,  but  as  the  contents  are  an  emul- 
sion of  air  and  water,  varying  in  relative  quantity  as 
the  mixture  rises,  the  factor  for  friction  loss  is  probably 
a  variable,  and  would  possibly  require  a  complicated 
formula  correctly  to  sum  up  the  total  loss.  I  have 
endeavored  to  work  out  such  a  formula,  but  the  result 


QUANTITY  OF  FREE  AIR,  SEA-LEVEL  BASIS,  AT  GIVEN  PRESSURE  THEORETICALLY  REQUIRED 
TO  RAISE  ONE  GALLON  OF  WATER  TO  GIVEN  HEIGHT 


Lift  in  46' 

Feet   20 

10  0  05  0 

20  0  09  0 

30  0  M  0 

40  0  18  0 

50  0.23  0 

60  0  28  0 

80  0  37  0 

100  0  4b  0 

120  0.55  0 

140  0  64  0 

160  0  74  0 

180  0  83  0 

200  0.92  0 

250  1.15  0 

300  1.38  1 

350  1.61  1 

400  1.84  1 

450  2.07  1 

500  2.30  1 

550  2  53  2 

600  2.76  2 

650  2.99  2 

700  3.22  2, 

750  3.45  2 

800  3.68  3. 

850  3.91  3 

900  4.14  3. 

950  4.37  3. 

1000  4  60  3 

NOTE,- 


58'  69'  81'  92'  104'  115'  127' 
25  30  35  40  45  50  55 
04  0  04  0  03  0  03  0.03  0  03  0.03 

.08  0.07  0.07  0  06  0  06  0  05  0  05 
12  0. II  0.10  0.09  0  08  0.08  0  08 

. 16  0.14  0.13  0  12  0  II  0. II  0. 10 

.20  0. 18  0. 16  0. 15  0  14  0, 13  0. 13 
24  0.21  0. 19  0. 18  0, 17  0  16  0. 15 
32  0.28  0.26  0.24  0  23  0.21  0.20 

,40  0.36  0.32  0  30  0.28  0  27  0  25 
48  0.43  0,39  0.36  0,34  0,32  0.30 

.55  0,50  0  45  0.42  0  39  0  37  0.35 

,63  0,57  0,52  0  48  0,45  0  43  0,41 

.71  0.64  0,58  0  54  0  51  0.48  0.46 
79  0.71  0  65  0  60  0.56  0  53  0  51 

,99  0.89  0,81  0,75  0  71  0  67  0  63 
19  1 .07  0  97  0  90  0  85  0  80  0.76 
39  1.24  1  13  1.05  0.99  0  93  0,87 
58  1  42  1.30  I  20  113  1  07  1,01 
78  1,60  1.46  1,35  1,27  I  20  1,14 
98  1  78  1.62  I  50  1  41  I  33  1  27 
18  1.95  1,78  1,65  1,55  1,47  1,39 
38  2.13  1.94  1  80  1  69  1,60  1,52 
57  2,31  2,11  1.95  1,83  1  73  1  ,65 
77  2,49  2,27  2, 10  1,97  1,87  1.77 
97  2,66  2,43  2,25  2,12  2,00  1.90 
17  2.84  2.59  2  40  2,26  2.13  2.03 
37  3.02  2.75  2.55  2,40  2,26  2.15 
56  3.20  2.92  2,70  2  54  2,39  2,28 
76  3.37  3,08  2  85  2  68  2,52  2.41 

96  3.55  3.24  3.00  2.82  2.66  2.53 


138'  150' 
60  65 
0  02  0.02 
0  05  0  05 
0  07  0  07 
0.10  0,09 
0, 12  0, 12 
0, 14  0  14 
0, 19  0, 19 
0,24  0,23 
0.29  0,28 
0,34  0,33 
0  39  0.38 
0  44  0,42 
0,49  0.47 
0,61  0,59 
0  73  0  70 
0.85  0.82 

0  97  0.94 

1  09  1.06 
1,21  1,17 
1,34  1,29 
1 ,46  1 ,41 
1,58  1,52 
1.70  1.64 
1.82  1.76 
1,94  1.88 
2.06  1,99 
2.19  2. II 
2.31  2  23 
2.43  2.34 


161' 
70 
0  02 
0  05 
0  07 
0  09 
0  II 
0,  14 
0,18 
0.23 
0.27 
0.32 
0,36 
0.41 
0  45 
0  57 
0  68 
0  79 
0  90 
1,02 
1.13 
1.24 
1.36 


173'  184' 
75  80 
0,02  0.02 
0,04  0.04 
0  06  0  06 
0  09  0  09 
on  Oil 
0  13  0. 13 
0  17  0.17 
0,22  0,21 
0.26  0,25 
0  31  0.30 
0  35  0  34 
0.39  0.38 
0  44  0  42 
0  55  0  53 
0  66  0  63 
0  77  0  74 
0  87  0  84 

0  98  0.95 

1  09  1  06 
1.20  1.16 
1.31  1.27 
1.42  1,37 
1,53  1.48 
1.64  1.58 
1.75  1.69 
1.86  1.79 
1.97  1  90 
2,07  2  01 


196'    207'    2 

85  90 
0.02  0.02  0 
0  04  0.04  0 
0.06  0.06  0 
0  08  0,08  0 
0, 10  0  10  0 
0, 12  0, 12  0 
0, 16  0, 16  0 
0  21  0  20  0 
0.25  0.24  0 
0.29  0.28  0 
0  33  0  32  0 
0  37  0  36  0 
0.41  0  40  0 
0.51  0.50  0 
0  62  0.60  0 
0.72  0  70  0 
0.82  0.80  0 
0.93  0.90  0 

1 

1 

1 

1 

I 


2  26  2.18  2.11 


01 
11 
21 
31 
41 
51 
61 
75  1.71 
1.85  1.81 
1.96  1.91 
2.06  2.01 


03 
1.13 
1.24 
1.34 
1  .44 
1.54  1 
1.65  1 
1 


■First  row  of  figures  are  submergences  and  second  row  air  pressures  in  pounds  per 


19'    230-    242'   253' 

95  100     105     110 
02  0,02  0,02  0.02 

,04  0  04  0  04  0,04 

,06   0.06   0.06   0,06 

08  0  08  0.08  0.07 

10  0,10  0,09  0,09 

12  0, !2  0.11   0,11 

16  0,15  0.15  0.15 

20  019  0.19  018 

24  0.23  0,23  0,22 

.27  0,27  0  26  0,26 

.31   0  31   0  30  0  30 

.35  0.35  0  34  0.33 

39  0,38  0,38  0.37 

49  0  48  0,47  0  46 

,59  0  58  0  56  0.55 

,69  0.68  0,66  0  65 

79  0,77  0,76  0  74 

88  0.86  0,85  0  83 

98  0.96  0.95  0.92 

08   1   05   1   04   1.02 

18   1,15   1,13   1.11 

28   1.24   1,23   1.20 

37    1    34   1,32   1,29 

47   1    44   1.42   1.39 

57   1.53   1.51    1,48 

67   1,63   1.61    1.57 

77   1.73   1.69   1.66 

87   1   82   I   79   1.76 

96  1.92   1   88   1.85 
square  inch  required. 


265'  276' 
115  120 
0  02  0  02 
0,04  0,04 
0  06  0.05 
0.07  0  07 
0.09  0,09 

0,11  on 

0.15  0,14 
0. 18  0. 18 
0,22  0.21 
0,25  0,25 
0  29  0,29 
0  33  0  32 
0.36  0  36 
0.45  0  45 
0.54  0  54 
0.64  0  63 
0  73'0,71 
0,82  0,80 
0.91  0.89 
00  0,98 
09  1,07 
18  1,16 
1,25 
1.34 
1,43 
1,52 
1,61 
1,69 
1,78 


1 

1 

1 

1.27 

1   36 

1,45 

1,54 

1.63 

1,72 

1,82 


288' 
125 
0  02 
0  04 
0  05 
0,07 
0,09 

on 

0.14 
0.18 
0.21 
0  25 
0  28 
0.32 
0  35 
0.44 
0  53 
0,61 
0  70 
0  79 

0  88 
0,96 

1  05 
1.14 
1.23 
1.31 
1  40 
1  ,49 
1,58 
1  67 
1,75 


300' 
130 
0  02 
0  03 
0  05 
0  07 
0,09 
0,10 
0,  14 
0,17 
0  21 
0  24 
0,28 
0,31 
0  35 
0  43 
0  52 
0  60 

0  69 
0.78 
0,86 
0,94 
1,03 
1.12 

1  21 
1.29 
1.38 
1,47 
1,55 
I  64 
1,73 


311' 
135 

0  02 
0  03 
0  05 
0,07 
0,09 
0,  10 
0,  14 
0  17 
0,20 
0  24 
0  27 
0  31 
0  34 
0,43 
0  51 
0  60 
0  68 
0,77 

0  85 
0,94 

1  02 
1  ,  10 
1.20 
1,28 
1  36 
1  45 
1  53 
1  62 
1  70 


323' 
140 
0  02 
0  03 
0  05 
0,07 
0,08 
0  10 
0  13 
0  17 
0,20 
0,23 
0  27 
0  30 
0  34 
0  42 
0,50 
0  59 
0  67 
0  75 

0  84 
0,92 
1,01 

1  09 
1,17 
1,26 
1,34 
1.42 
1.51 
1.59 
1.68 


334' 
145 

0  02 
0  03 
0  05 
0,07 
0,08 
0,10 
0,  13 
0.17 
0.20 
0,23 
0  26 
0  30 
0  33 
0,41 
0  50 
0,58 
0,66 
0.74 

0  83 
0,91 
0.99 
1.08 

1  .  16 
1.24 


346'  357' 
150  155 
0  02  0,02 
0  03  0,03 
0  05  0  05 
0  07  0  06 
0.08  0,08 
0  10  0, 10 
0, 13  0.13 
0. 16  0. 16 
0  20  0. 19 
0  23  0,23 
0  26  0,26 
0  30  0,29 
0  33  0.32 
0  41  0.40 
0.49  0.48 
0.57  0.56 
0  65  0,65 
0  73  0,73 
0  82  0  81 
0,90  0  89 
0  98  0,97 


05 
1  13 
1,21 
1.29 
I  37 
1.45 
1.53 
1.61 


lines  will  be  changed  somewhat.  By  the  aid  of  this 
diagram  it  is  fairly  easy  to  determine  the  size  of  pipe  of 
uniform  diameter  necessary  to  handle  a  given  quantity 
of  water  with  a  given  lift  and  a  submergence  of  215  ft. 
The  theoretical  quantity  of  free  air  (sea-level  basis) 
required  to  raise  one  gallon  of  water  to  a  given  height 
is  given  in  the  formula: 


where 


X  =  254  loge  P,  (for  derivation  see*) 


X 


IS 


L    = 


P,  = 


the  required  number  of  cu.ft.  of  free  air 
per  minute; 
the  height  in  feet  to  which  the  water  is  to 
be  raised; 

the  absolute  pressure  in  pounds  per  sq.in. 
at  which  the  air  enters  the  footpiece; 
the  absolute  pressure  in  pounds  per  sq.in. 
at  which  the  air  leaves  the  headpiece.    (At 
sea  level  this  is  about  14.7  lb.  per  sq.in.). 


'Mining  <t  Metallurgy,  No.  158,  Sect.  35,  February.  1920,  p.  21. 


was  unsatisfactory,  and  have  requested  the  aid  of  air- 
lift authorities,  without  attaining  the  desired  informa- 
tion. Possibly  this  article  may  arouse  sufficient  interest 
to  inspire  the  working  out  of  a  satisfactory  formula. 

To  reduce  the  analysis  of  air-lift  design  to  a  point 
easier  to  understand,  let  us  take  a  concrete  example. 
Suppose  the  quantity  of  water  to  be  raised  is  2,000  gal. 
per  min.  and  the  height  is  500  ft.  Submergence  obtain- 
able is  215  ft.  or  greater;  altitude,  5,000  ft.  Required, 
the  size  of  water  pipe  to  install  and  the  size  of  the  com- 
pressor plant. 

By  reference  to  Fig.  8,  it  will  be  seen  that  a  pipe  of 
uniform  diameter  of  11  in.  will  be  the  most  efficient  in 
handling  this  quantity  of  water.  Table  II  gives  0.99 
cu.ft.  free  air  as  the  theoretical  quantity  of  air  required 
per  gallon  with  submergence  of  215  ft.  and  lift  of  500  ft. 
At  a  500-ft.  lift  and  submergence  of  215  ft.,  the  effi- 
ciency of  a 'pipe  of  11-in.  diameter  should  be  between 
45  and  50  per  cent.  Assume  45  per  cent.  The  quantity 
of  free  air  (sea-level  basis)  per  gallon  of  water  is  then. 
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0.99  H-  0.45,  or  2.2  cu.ft.  The  total  quantity  of  air 
required  to  raise  2,000  gal.  500  ft.  is  2.2  X  2,000,  or 
4,400  cu.ft.  The  quantity  of  free  air  at  5,000  ft.  alti- 
tude at  100  lb.  pressure  that  is  equivalent  to  1  cu.ft.  at 
sea  level  is  1.182  cu.ft.;  therefore,  the  quantity  of  air 
required  in  this  instance  is  4,000  X  1-182,  or  5,200  cu.ft. 
Under  usual  w^orking  conditions,  it  is  probable  that 
the  compressor  will  have  a  volumetric  efficiency  of  ap- 
proximately 85  per  cent;  therefore,  the  displacement  of 
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the  compressor  under  these  conditions  would  be  5,200  h- 
0.85,  or  6,114  cu.ft.  In  other  words,  to  raise  2,000  gal. 
of  water  per  minute  to  a  height  of  500  ft.  with  sub- 
mergence of  215  ft.  and  at  an  altitude  of  5,000  ft.,  a 
compressor  will  be  required  having  a  displacement  of 
approximately  6,100  cu.ft.  of  free  air.  , 

It  appears  probable  from  my  experience  that  a  pipe 
of  diameter  that  increases  as  it  extends  toward  the 
headpiece  is  more  efficient  than  one  of  uniform  diameter. 


Under  the  conditions  above  mentioned  I  would  allow  5 
per  cent  greater  efficiency  for  a  tapering  pipe,  and  would 
.start  with  a  pipe  of  10  in.  diameter,  increasing  to  12  in. 
at  the  top.  The  total  length  of  pipe  line  is  715  ft.,  which 
could  be  divided  into  three  equal  lengths,  allowing,  say, 
235  ft.  of  10-in.  pipe,  240  ft.  of  11-in.  pipe,  and  240  ft. 
of  12-in.  pipe. 

Fig.  9  indicates  the  approximate  capacity  to  two  pipes 
tapering  from  7  in.  to  10  in.  and  from  6  in.  to  10  in., 

as  determined  at  the  Tiro  Gen- 
eral Mine.  Further  work  will 
indicate  whether  these  lines 
should  be  moved  slightly  to  the 
left  or  right. 
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Fuller's  Earth 

Fuller's  earth  obtains  its  name  from  its  original  use 
in  fulling  doth,  but  only  a  little  domestic  earth  is  now 
used  in  this  countiy  for  that  purpose.  It  is  used  prin- 
cipally in  bleaching  and  in  clarifying  or  filtering  fats, 
greases,  and  oils.  It  is  also  used  in  the  manufacture 
of  pigments  for  printing  wallpapers,  and  in  detecting 
certain  coloring  matters  in  some  food  products. 
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Diesel  Enginos  Under  High 
Altitude  Conditions 

Pressure  in  Cylmders  May  Be  Considerably  Reduced 

And  Still  Obtain  the  Same  Temperature  at  the 

End  of  Compression  as  at  Sea  Level 

By  Theodore  M.  Robie 

^Vritten  for  Engineering  and  Mining  Journal 

THE  effect  of  altitude  on  internal-combustion  engines 
is  a  subject  about  which  little  is  known,  and  as  a 
large  number  of  these  engines  are  giving  service  in 
mining  districts  thousands  of  feet  above  sea  level,  the 
subject  should  be  more  thoroughly  understood  by  those 
who  use  this  mode  of  power. 

The  following  incident  occurred  some  years  ago  while 
I  was  operating  a  Diesel  engine  at  an  altitude  of  6,200 
ft.:  A  visitor  was  looking  the  plant  over,  and  among 
other  questions  he  asked  what  compression  pressure 
was  being  used.  I  answered,  "About  400  lb."  "Why," 
he  said,  "I  don't  see  how  you  can  get  satisfactory  com- 
bustion. I  have  always  understood  that  500  lb.  was  re- 
quired for  Diesel  engines."  I  then  explained  to  him  that 
the  temperature  at  the  end  of  compression  up  to  400  lb. 


INDICATOR  CARD  FROM  A  DIESEL,  ENGINE 

per  sq.in.  at  6,200  ft.  elevation  is  practically  the  same 
as  the  temperature  at  sea  level  with  500  lb.  per  sq.in. 
compression. 

The  engine  I  was  working  on  at  this  time  was  a  17*  x 
28  twin  horizontal,  running  at  200  r.p.m.  and  having  a 
sea-level  rating  of  250  hp.  The  illustration  is  an  indi- 
cator card  taken  from  this  engine,  with  a  400-lb.  spring. 
At  the  point  b,  having  a  pressure  Pc  and  absolute  tem- 
perature Til,  the  compression  curve  starts,  ending  at 
the  point  c,  having  a  pressure  Pc  and  temperature  Tc. 
This  notation  will  be  used  in  the  following  discussion. 

Assume  that  this  engine  operated  at  the  factory  at 
sea  level  with  a  compression  pressure  of  500  lb.  per 
sq.in.  The  amount  of  compression  at  6,200  ft.  ele- 
vation may  be  found  as  follows:  Let  x  be  the  volume 
of  the  compression  space  in  cu.in.  This  being  a  four- 
stroke-cycle  engine  the  assumption  may  be  made  that 
the  cylinder  is  filled  with  pure  air,  as  the  amount  of 
burned  gases  remaining  therein  at  the  end  of  the 
exhaust  stroke  i-s  small.  This  being  the  case,  the 
formula  for  adiabatic  compression  will  then  hold: 

P,  y,'""  =  p,  Vo'*'  (I) 

The  piston  displacement  is, 

—T—  X  s.  where  d  is  the  cylinder  diameter,  and  s  is 
the  stroke,  or 

'  ^  ^'^'^'  X  28  =  6,735  cu.in. 

Then,  if  the  pressure  at  the  start  of  the  compression 
stroke  is  assumed  to  be  atmospheric,  from  equation  I, 
14.7  (6,735  -t-  a;)'"'  =  500  a;'""  (II) 


•J.79  (6,735  -f  .r)  =  84a-  (IV) 

45,750  +  6.79a;  =  84a;  (V) 

X  =  592  cu.in.  (VI) 

The  theoretical  compression  for  an  altitude  of  6,200  ft. 

may  now  be  determined. 

The  following  table  gives  the  pressures  corresponding 
to  elevations  from  1,000  to  10,000  ft.  above  sea  level: 

TABLE  I.     PRESSURES  CORRESPONDING  TO  ELEVATIONS 


Altitude 

Inches  of 

Pounds  per 

in  Feet 

Mercurj- 

Sq.  In. 

1,000 

28  88 

H  20 

2,000 

27  80 

13  67 

3,000 

26  76 

13    16 

4.000 

25  76 

12  67 

5,000 

24.79 

12  20 

6,000 

23.86 

11    73 

7,000 

22  97 

11    30 

8.000 

22    II 

10  87 

9.000 

21    29 

10  46 

10,000 

20  49 

10  07 

From  the  above  Pb  will  be  seen  to  be  approximately 
11.65  lb.  per  sq.in.  at  an  altitude  of  6,200  ft. 
Substituting  in  equation  I, 

11.65  (6,735  +  592)  ' *"  =  Pc  (592)  '"'      (VII) 
11.65  X  262,196  =  7,635  Pa 
P(,  =  402  lb.  per  sq.in.  compression  at  6,200  ft. 
This  value  coincided  very  closely  with  the  values  ob- 
tained with  the  indicator. 

Having  determined  these,  the  matter  of  temperatures 
may  now  be  considered.  From  the  fundamental  equa- 
tions of  thermodynamics, 

where  y  is  1.402.  The  new  charge  of  air  will  receive 
considerable  heat  from  the  cylinder  walls,  so  that  it  will 
be  safe  to  assume  an  initial  temperature  of  110  deg.  F. 
As  the  temperature  values  in  equation  VIII  are  abso- 
lute, 459.4  must  be  added  to  this,  giving, 

To  ^=  569.4  degrees  absolute. 
Then  for  sea  level,  with  a  compression  pressure  of  500 
lb.  per  sq.in. 

=  34° '"  X  569.4  =  2.751  X  569.4 
=  1,567  degrees  absolute. 
1,567  —  459  =  1,108  degrees  F. 
And  for  6,200  ft.  altitude,  with  its  corresponding  com- 
pression pressure  of  402  lb.  per  sq.in.  and  atmospheric 
pressure  of  11.65  lb.  per  sq.in., 
/  402  \  '■'•02-  I 

=  34.5°'"  X  569.4 

=  2.764  X  569.4  =  1,575  degrees  absolute. 
1,575  —  459  =  1,116  degrees  F. 
Thus,  at  high  altitudes  it  is  not  necessary  to  use  the 
same  compression  as  is  used  at  sea  level,  in  order  to 
get  the  same  temperature  at  the  end  of  compression. 


T402~  X  569.4 


(IX) 


or. 


(6,735  +  X)  '^Vl4.7 


1.402.  , 
X  V 


500 


(III) 


Manganese  Deposits  in  Costa  Rica  are  found  at  several 
places  on  the  Nicoyan  peninsula,  in  the  Province  of  Guana- 
caste,  according  to  the  U.  S.  Geological  Survey.  Other 
isolated  deposits  occur  in  the  eastern  part  of  the  peninsula, 
near  the  Gulf  of  Nicoya.  Although  deposits  of  manganese 
oxides  were  examined  at  thirty-six  places  near  Playa  Real, 
most  of  the  ore  shipped  has  been  derived  from  three  deposits 
that  lie  in  an  area  scarcely  1,000  feet  square  at  Playa  Real. 
These  deposits  are  owned  by  the  Costa  Rica  Manganese  & 
Mining  Co.,  an  American  company.  The  deposits  in  Pan- 
ama lie  in  an  inaccessible  region  along  Boqueron  River, 
about  twenty  miles  northeast  of  Colon.  They  are  about 
twelve  miles  southwest  of  the  deposits  at  Nombre  de  Dios, 
which  were  extensively  explored  from  1871  to  1902. 
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Prominent  Men  of  the  Mining  Industry 

William  Kelly 


FORESTRY,  road  building,  and  the  education  of 
mining  engineers  are  the  principal  amusements 
of  William  Kelly,  of  Vulcan,  Mich.,  general  man- 
ager of  the  Penn  Iron  Mining  Co.  So  he  will  tell  the 
inquirer,  although  Who's  Who  mentions  only  automobile 
driving   and    golf.     Mr. 


Kelly  is  chairman  of 
the  board  of  control  of 
the  Michigan  College  of 
Mines  and  also  president 
of  the  board  of  educa- 
tion of  Norway  Town- 
ship, on  the  Menominee 
Range.  He  inherits  his 
taste  for  educational 
matters,  his  father, 
Robert  Kelly,  having  at 
one  time  been  president 
of  the  board  of  educa- 
tion of  New  York  City, 
regent  of  New  York 
University,  and  pres- 
ident of  the  board  of 
trustees  of  Rochester 
University,  and  many  of 
the  younger  engineers 
of  the  day  know  through 
personal  experience  in 
what  way  he  has  in- 
dulged this  taste.  Kelly 
and  calculus  'are  inti- 
mately associated  in  the 
minds  of  the  students 
at  Houghton,  who  once 
a  year  are  put  to  it  to 
solve  a  problem  i  n 
calculus  applied  to  min- 
ing sent  up  from  Vulcan. 
But  this  is  only  one 
side  of  the  man.  Kelly 
has  been  with  the  Penn 
Iron  Mining  Co.  since  1889,  when  he  began  as  super- 
'  intendent.  He  was  educated  at  Yale  and  the  Columbia 
School  of  Mines,  taking  his  E.M.  at  the  latter  in  1877. 
From  this  time  until  he  went  with  the  Penn  com- 
pany he  was  connected  with  several  iron  companies  in 
Pennsylvania,  principally  as  superintendent  or  in  other 
executive  capacity.  From  1902  to  1914  he  was  also 
general  manager  of  the  Republic  Iron  Co.  on  the  Mar- 
quette Range. 

Today  engineers  are  being  censured  for  their  failure, 
in  general,  to  take  a  more  active  part  in  public  life. 
Con  Kelley,  president  of  Anaconda,  recently  denounced 
this  sweeping  accusation  as  false,  and  possibly  he  had 
his  namesake  on  the  Menominee  Range  in  mind.  It 
is  hard  for  one  with  the  name  of  Kelly  to  remain 
obscure,  and  "Bill"  Kelly  has  been  prominent  in  the 
various  phases  of  life  in  northern  Michigan. 

From  1885  to  1889,  he  was  president  of  the  board 
of  examiners  of  the  bituminous  mine  inspectors  of  Penn- 
sylvania.   In  1897  he  became  a  member  and  since  1904 


has  been  chairman  of  the  board  of  control  of  the 
Michigan  College  of  Mines,  as  before  stated,  and  he  has 
been  president  of  the  board  of  education  at  Norway 
.';ince  1903.  He  has  been  chairman  since  1904  of  the 
board    of    countj'    road    commissioners    of    Dickinson 

County,    Mich.,    and 


for  the  last  year  has 
been  a  member  of  the 
state  highway  advisory 
board.  In  1905,  he 
became  a  director,  and 
since  1910  has  been  vice- 
president,  of  the  Com- 
mercial Bank  at  Iron 
Mountain,    Mich.      In 

1916,  Mr.  Kelly  was  a 
delegate  to  the  National 
Republican  Convention. 
He  was  president  of  the 
Lake  Superior  Mining 
Institute  in  1899-1900, 
and  past  councillor  from 
1910  to  1912.  At  pres- 
ent he  is  chairman  of  the 
A.  I.  M.  E.  committee 
on  the  use  of  electricity 
in  mines.  During  the 
war  he  was  active  as 
chairman  of  the  local 
Red  Cross  Chapter  and 
Liberty  Loan  Commit- 
tee. For  the  last  eleven 
years,  Mr.  Kelly  has 
been  on  the  public 
domain  commission  of 
Michigan  and  he  has 
been  its  chairman  since 

1917.  This  commission 
has  in  charge  about 
600,000  acres  of  land 
which    has    reverted    to 

the  state  for  non-payment  of  taxes.  Of  this  acreage, 
nearly  half  is  under  active  management  in  nine  forest 
reserves. 

Mr.  Kelly  is  a  member  of  numerous  technical  and 
scientific  societies  and  of  the  University  clubs  in  New 
York  and  Chicago.  He  has  contributed  several  papers 
to  the  Travftactions  of  the  A.  I.  M.  E.,  and  to  the 
Proceedings  of  the  Lake  Superior  Mining  Institute.  He 
is  still  young,  though  sixty-six  years  old,  having  been 
born  in  1854  in  New  York  City,  where  his  grandfather, 
Robert  Kelly,  had  settled  on  coming  here  from  Ireland. 
Kelly  is  a  Presbyterian.  In  1886,  he  married  Annie 
Ashcom,  daughter  of  Charles  Wesley  Ashcom,  who  was 
the  founder  of  Hopewell,  Pa.,  and  justice  of  the  peace 
there. 

William  Kelly  has  won  a  prominent  place  for  himself 
among  his  fellow  men,  and  this  is  due  as  much  to  his 
kindly  personality,  and  to  his  willingness  to  serve  the 
public  in  many  capacities,  as  to  his  achievement  as  an 
executive. 
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By  The  Way 


A  Transatlantic  Toss 

Sir  Auckland  Geddes,  the  British  Ambassador,  in  a 
speech  at  the  Pilgrim's  dinner  held  in  New  York 
recently,  denied  that  Great  Britain  is  seeking  to  mo- 
nopolize the  world's  fuel-oil  supply.  Referring  to  reports 
that  his  government  was  trying  to  pool  the  war  debts 
of  Europe  and  to  drag  the  United  States  into  the  pool, 
the  Ambassador  said :  "You  may  seek  far  and  wide  for 
evidence  on  which  that  statement  could  be  based.  You 
will  not  find  it.  If  you  look  closely  you  will  find  my 
government  trying  to  pour  oil  on  the  troubled  waters 
of  Europe  and  you  will  also  find  onlookers  who  seize  the 
oil  as  it  is  poured  and  throw  it  on  the  fires  of  anti- 
British  feeling  here." 

Some  throw,  Sir  Auckland,  we  are  impelled  to  remark. 
However,  the  metaphor  is  perfect. 

The  Noblest  Work  of  God 

An  honest  man,  said  the  poet,  is  the  noblest,  etc.  We 
do  not  know  the  name  or  the  address  of  the  claimant 
under  the  War-Minerals  Relief  Act  who  wrote  the  letters 
below,  but  they  are  as  refreshing  to  us  as  a  blast  of 
mountain  air.  A  man  with  sound  sense,  the  instinct  for 
impartial  justice,  and  the  saving  sense  of  humor,  the 
writer  represents  for  us  the  best  American  type. 

War  Minerals  Relief  Commission, 

Washington,  D.  C. 

Gentlemen :  Your  letter  of  May  6th  inclosing  the  recom- 
mendation of  your  commission  in  the  matter  of  our  claim 
for  relief  under  act  of  March  2,  1919,  is  before  me,  and  I 
tharik  you  for  an  opportunity  for  comment.  Our  views  on 
this  matter  are  pretty  well  stated  in  a  reply  to  a  so-called 
law  firm  in  Washington  asking  to  represent  us  before  the 
Court  of  Claims,  a  copy  of  which  I  inclose,  to  which  court 
he  thought  our  claim  would  be  assigned  for  adjudication. 

Under  the  law,  as  worded,  it  is  hard  to  see  how  the  Attor- 
ney Greneral  could  rule  otherwise;  but  the  law  which  called 
for  such  a  ruling  is  a  humbug  and  should  never  have  been 
enacted,  for  the  following  reasons     .     .     . 

So  self-interest  and  patriotism  both  impelled  us  not  only 
to  mine  known  deposits  but  go  out  and  hunt  others  and 
supply  the  demand.  Now,  the  same  law  (of  supply  and 
demand)  which  speeded  up  the  mineral  production  was  felt 
in  all  other  basic  products;  hence  it  was  a  bad  law  and 
against  public  policy  to  make  "flsh  of  one  and  flesh  of 
another"  after  close  of  hostilities.  But  the  discrimination 
in  this  case  was  even  worse,  for  the  law  not  only  discrimi- 
nates in  favor  of  certain  minerals,  but  selects  certain 
firms  and  individuals  already  engaged  in  production,  as 
the  beneficiaries  of  an  $8,000,000  appropriation,  as  against 
those  who  went  in  to  supply  the  demand,  discovered  and 
opened  new  mines,  and  met,  or  prepared  to  meet,  the  emer- 
gency, with  far  greater  risk  of  loss  than  those  who  were 
already  in  the  business  and  had  only  the  risk  of  oversupply 
to  encounter — which  risk  finally  overtook  all  alike.  Hence, 
any  law  enacted  for  relief  should  have  been  so  drawn  as 
to  be  fair  to  all  interests  involved ;  but  it  should  have  never 
been  on  the  statute  books  in  any  event. 

So  this  was  somewhat  the  spirit  in  which  we  were  taking 
hold  of  this  manganese  proposition:  One  must  be  able  to 
show  pi-ospective  profit  in  these  things  or  capital  cannot 
be  interested;  and,  furthermore,  these  enterprises  must 
realize  enough  to  carry  themselves,  or  they  become,  more 
or  less,  a  dead  weight  on  other  producers.  I  have  no  doubt 
my  associates  felt  pretty  much  as  I  did;  but  some  felt 
that  so  long  as  the  Government  was  generous  enough  to 
off'er  relief  where  losses  had  been  sustained,  we  would  state 
our    case    fairly    and    accept   cheerfully    any   decision    that 


might  be  made.  Of  course  we  saw  the  "joker"  in  the  bill 
for  relief,  but  took  chances,  much  on  the  principle  of  the 
fellow  accused  by  his  friend  of  "drawing  the  long  bow" 
when  he  stated  he  had  seen  buffaloes  climb  trees  after 
grapes,  and  who  repbed  that  he  knew  that  it  is  not  gen- 
erally understood  that  buffaloes  climb  trees,  but  when  a 
buffalo  is  after  grapes,  the  Lord  only  knows  what  he  will 
do;  and  so  with  Congress  in  a  Presidential  year. 

The  reply  made  by  the  writer  of  the  above  to  the 
Washington  law  firm  follows: 

Your  favor  of  April  29,  inclosing  Amended  Bill  for 
Relief  of  Producers  of  War  Minerals,  is  at  hand;  also  your 
offer  to  look  after  our  interest  for  a  retainer  of  $25  and 
20  per  cent  of  recovery,  is  before  us,  for  which  we  thank 
ycu. 

In  reply  will  say  that  your  proposition  does  not  appeal 
to  us,  for  the  following  reasons: 

Both  the  original  bill  of  March  2,  1919,  and  the  proposed 
bill  (S.  4259),  amending  the  same,  are  based  on  the  fact 
of  an  existing  contract  or  understanding  with,  the  U.  S. 
Government,  either  direct  or  implied,  by  the  claimant  for 
the  production  of  war  minerals,  etc.  We  had  no  such  con- 
tract or  understanding  and  so  stated  in  our  papers,  and 
on  these  papers  we  must  be  judged  in  any  court.  But, 
assuming  that  our  claim  was  entirely  just,  and  that  we 
had  a  contract  with  the  Government,  which  for  some  reason 
had  been  ruled  out — by  those  administering  the  act  of 
March  2,  1919,  the  so-called  amendment  provides  no  relief 
except  in  u^ords :  for  it  is  generally  understood  by  the 
public  that  the  U.  S.  Court  of  Claims,  to  which  it  would  be 
assigned,  is  merely  the  limbo  to  which  Congressmen  send 
claims  of  persistent  constituents,  well  knowing  that  to  be 
the  last  of  them,  and  the  said  constituent  may  thereby  also 
have  the  grim  satisfaction  of  being  a  man  who  has  a  clann 
against  the  Government,  which  he  can  pass  on  down  to  his 
descendants,  and  gives  him  the  excuse  also  to  pat  his 
Congressman  on  the  back  and  vote  for  him  as  long  as  said 
Congressman  is  available.  No — we  want  none  of  this 
nonsense,  and  feel  quite  sure  our  so-called  claim  was  very 
properly  ruled  out  under  the  law. 

In  Jail  and  Out 

Housing  accommodations  throughout  the  country  are 
not  altogether  as  bad  as  in  certain  parts  of  the 
metropolis.  Randsburg,  Cal.,  recently  advertised  its  jail 
for  sale,  owing,  it  is  said,  to  prohibition.  On  the  other 
hand,  at  Pecos,  Tex.,  in  the  oil  district,  it  is  reported 
that  from  ten  to  a  dozen  men  have  been  sleeping  in 
the  county  jail  for  want  of  something  better. 

Inexperience 

"About  the  strangest  mining  I  ever  saw,"  observed 
an  old  mining  man,  "was  in  the  Cave  Creek  district,  in 
Arizona,  where  two  nice  young  cojlege  fellows  from  the 
East  had  started  a  tunnel  into  a  fragment  from  the 
hillside,  one  that  had  been  detached  with  its  section 
of  a  decent-looking  ledge  and  that  had  become  deeply 
imbedded  in  the  sands  of  the  creek  bed.  The  boys 
showed  me  the  tunnel  with  deep  pride.  It  was  on  the 
level  of  the  dry  creek,  with  a  bit  of  pitch  dovraward 
that  would  have  struck  the  sand  very  soon.  But  they 
were  nice  lads,  and  they  gave  me  butter  with  the  lunch 
they  cooked,  so  I  didn't  dampen  their  enthusiasm." 

In  the  Good  Old  Days 

There  were  mines  of  gold  and  silver  on  the  Island 
of  Siphnos,  one  of  the  Cyclades,  in  the  jEgean  Sea,  ac- 
cording to  Herodotus,  that  were  of  so  rich  a  yield  that 
"from  a  tithe  of  the  ores  the  Siphnians  furnished  a 
treasury  at  Delphi  which  was  on  a  par  with  the  grandest 
there.  What  the  mines  yielded  was  divided  year  by  year 
among  the  citizens." 
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Consultation 


Mining  Law  Defects 

"I  am  interested  in  the  mining  law,  and  if  it  is  possible 
for  you  to  inform  me  concerning  any  articles  written  on 
this  subject,  especially  those  relating  to  defects  and  pro- 
posed remedies,  I  would  be  under  a  great  obligation  for  the 
information  furnished." 

The  revision  of  the  mining  law  has  occupied  the 
attention  of  some  of  the  country's  foremost  mining 
engineers,  and  from  the  nature  of  your  inquiry  we  take 
it  you  are  more  interested  in  articles  on  proposed 
changes  in  legislation  than  in  the  text  of  the 
various  measures  themselves,  for  many  volumes  have 
been  published  on  American  mining  law  which  discuss 
the  technicality  of  the  legislation  and  the  decisions  that 
have  been  reached  in  litigation.  "Lindley  on  Mines" 
is  an  exhaustive  treatise  of  this  character.  There  is  an 
excellent  summary  of  the  mining  laws  of  the  United 
States  in  Peele's  "Mining  Engineers'  Handbook,"  writ- 
ten by  an  authority  on  the  subject  and  a  mining  engi- 
neer of  note,  Horace  V.  Winchell. 

Valuable  articles  on  the  defects  and  proposed  reme- 
dies of  the  mining  legislation  in  this  country  have  ap- 
peared in  the  Transactions  of  the  American  Institute 
of  Mining  Engineers  during  the  last  few  years.  The 
most  important  of  these  from  the  standpoint  of  construc- 
tive legislation  is  Horace  V.  Winchell's  article,  "Why  the 
Mining  Laws  Should  Be  Revised,"  which  appeared  in 
Vol.  48,  pp.  365  et  seq.  of  the  Transactions.  This 
article  is  an  excellent  digest  of  the  opinions  of  some  of 
the  most  prominent  mining  engineers  in  the  country  on 
mining  law  revision,  and  well  worthy  of  study  in  this 
connection.  Other  articles  in  the  same  volume,  a  good 
part  of  which  was  devoted  to  mining  law  are  "Good  Ideas 
in  the  Mining  Law  of  British  Columbia  and  Mexico," 
pp.  354-360,  and  "A  Proposed  Legislation  in  the  Mining 
Law,"  pp.  405-418.  Other  important  papers  are,  Court- 
ney de  Kalb's  "Defects  of  the  Mining  Law,"  Vol.  51,  pp. 
284-290,  and  a  description  of  admirable  features  of 
Canadian  mining  law.  Vol.  42,  pp.  614-623.  Most  of 
these  articles  contain  discussions  by  other  engineers 
that  help  to  make  them  valuable  contributions  to  the 
literature  on  the  subject.  All  will  amply  repay  consul- 
tation study. 


Ilmenite 

"The  undersigned  has  received  a  letter  of  recent  date  from 
a  friend  who  has  been  trying  to  mine  ore  for  tin. 

"He  writes  me  that  he  has  not  found  much  tin,  but  has 
run  across  a  lot  of  Ilemeue  (this  is  as  near  as  I  can  make 
out  his  writing),  which  he  says  is  a  mixture  of  titanium 
and  iron  oxides,  and  would  like  to  find  out  its  value  if  he 
can  and  the  best  place  to  have  it  assayed  or  reduced. 

"He  states  that  this  titanium  is  combined  in  the  oxide 
state  with  iron  oxide  FeO  18  per  cent,  TiO  38  per  cent,  in 
a  loose  attachment. 

"The  writer  is  not  at  all  familiar  with  metals,  and  there- 
fore does  not  know  exactly  how  to  undertake  to  give  my 
friend  the  information,  but  a  kind  acquaintance  has  directed 
me  to  you.  He  is  a  subscriber  to  your  journal  and  an  in- 
vestor in  copper,  and  so  I  take  the  liberty  of  writing  you, 
asking  for  any  information  you  may  give  me  on  the  sub- 
ject of  these  two  metals,  their  value,  if  any,  and  where  my 
friend  can  send  his  samples  for  testing  or  assaying." 


The  mineral  you  refer  to  in  your  letter  is  undoubt- 
edly ilmenite,  commonly  called  titaniferous  iron  ore, 
the  chemical  composition  of  which  is  TiFeO'  and 
which  is  found  extensively  in  New  York  State.  This 
mineral  has  little  commercial  application.  As  a  source 
of  iron,  it  is  unimportant,  for  titanium-bearing  slags 
from  the  smelting  of  ilmenite  in  the  blast  furnace  are 
stiff  and  cumbersome.  Under  proper  working  condi- 
tions, however,  it  has  been  demonstrated  that  ilmenite 
will  yield  a  pig  iron  of  good  quality  when  smelted 
in  the  blast  furnace.  Research  has  been  made  into 
utilizing  the  titaniferous  iron  ore  resources  of  the 
country. 

The  titanium  content  of  the  mineral  is  applied  to 
the  manufacture  of  ferrotitanium  or  ferrocarbon  titan- 
ium, two  ferroalloys  that  are  employed  in  the  manu- 
facture of  alloy  steels.  The  ferroalloy  is  generally 
manufactured  in  the  electric  furnace  from  ilmenite. 
In  cases  in  which  a  considerable  percentage  of  carbon 
is  permissible,  for  instance  where  the  alloy  is  re- 
quired for  the  treatment  of  cast  iron  for  high-grade 
carbon-steel,  the  mineral  is  reduced  directly  in  contact 
with  carbon  in  the  electric  furnace.  Where  a  pure 
iron  titanium  alloy  is  desired,  a  process  used  extensively 
in  this  country  is  to  charge  the  ilmenite  into  a  bath 
of  molten  aluminum  in  the  electric  furnace.  The  min- 
eral at  once  undergoes  a  chemical  reaction  whereby 
iron  is  formed,  in  which  the  titanium  dissolves  as  the 
action   proceeds. 

Ilmenite  commands  a  price  of  about  $20  a  ton,  f.o.b. 
mines,  for  ore  carrying  52  per  cent  TiO,.  If  you 
desire  to  have  your  product  assayed  or  analyzed,  no 
doubt  some  of  the  advertisers  in  the  columns  of  the 
Engineering  and  Mining  Journal  who  perform  this  sort 
of  work  would  be  glad  to  do  this  for  you. 

If  your  friend  has  found  tin,  this  metal  commands  a 
price  around  50c.  per  lb..  New  York.  The  tin  resources 
of  the  United  States,  in  contrast  to  the  wealth  of  other 
metals  are  woefully  small,  the  known  domestic  tin  de- 
posits being  almost  negligible.  A  discovery  of  tin  in 
commercially  important  quantities  in  the  United  States 
would  be  an  unusual  event. 


Market  Lead  Terms 


"I  have  frequently  heard  the  term  'soft  lead'  and  'hard 
lead'  applied  to  the  lead  market,  and  wish  you  would  inform 
me  of  their  significance." 

"Soft  lead"  is  a  market  term  that  is  used,  besides 
its  physical  sense,  to  designate  lead  that  is  almost 
entirely  free  from  silver,  a  common  associate  of  lead. 
The  lead  ores  of  the  Mississippi  Valley  are  of  this 
character,  whereas  those  of  the  Western  United  States 
usually  contain  appreciable  quantities  of  the  precious 
metals.  As  a  general  rule,  the  smelters  running  on 
soft  lead  ores  do  not  desilverize  their  product.  There 
are  a  few  exceptions,  the  St.  Joseph  Lead  Co.  desilver- 
izing some,  and  the  St.  Louis  Smelting  &  Refining  Co. 
desilverizing  all  its  product.  "Hard  lead"  contains 
numerous  impurities,  that,  if  not  inherent  in  the  metal 
as  it  comes  from  the  smelter,  are  added  to  increase  its 
hardness.    Such  impurities  are  antimony  and  arsenic. 
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Geological  Jazz 

SOME  sins  are  committed  in  the  name  of  geology,  but 
the  following  specimen  sounds  to  our  ears  like  a 
■"jazz"  band  in  a  college  fraternity  house.  The  war 
complex,  and  the  succeeding  readjustment  jangle,  are 
responsible,  no  doubt,  for  a  lot  of  bizarre  thought  on 
the  part  of  some  who  may  not  have  done  much  thinking 
before. 

Real  values  in  thought,  as  in  acreage,  are  perhaps 
difficult  to  discover  in  the  aurora  that  attends  the  open- 
ing up  of  a  new  oil  field.  Hopeless  optimism  sometimes 
prevails.  Away  from  the  area  of  hope  and  in  the  cen- 
ters of  commerce  and  the  offices  of  statisticians  there 
has  been  evidence  of  a  pessimistic  conviction  that  the 
petroleum  industry  is  going  into  a  rapid  decline.  Along 
with  the  increasing  demands  of  the  insatiable  auto, 
motor  truck  and  tractor,  the  impending  shortage  in 
domestic  supply  is  emphasized,  and  we  must  confess 
that  the  figures  of  consumption  and  output  are  not  en- 
couraging. 

In  the  midst  of  this  gloom  it  cheers  us  immensely  to 
find  an  optimist  who  is  brave  enough  to  tell  us  that  our 
petroleum  and  coal  supply  can  never  be  exhausted.  We 
present  this  choice  specimen  which  a  friend  of  ours  has 
clipped  from  a  paper  called  "Opportunity,"  and  leave  our 
readers  to  reach  their  own  conclusions: 

That  petroleum  and  coal  are  the  products  of  constant 
and  continuous  chemical  combinations  taking  place  in  the 
T)owels  of  the  earth,  and  that  these  processes  are  now  going 
on  as  they  have  through  all  the  ages,  and  that  on  that 
account  petroleum  and  coal  are  and  will  be  produced 
through  all  time,  and  therefore  never  can  be  exhausted,  is 
-the  interesting  theory  of  C.  W.  McKinney,  geologist,  Dallas, 
Tex.,  as  set  forth  in  a  recent  contribution  to  the  Texas  Oil 
Ledger.    He  says: 

"It  is  claimed  by  many  of  the  most  eminent  geologists 
that  petroleum  and  coal  and  gas  would  in  time  be  a  thing 
of  history,  from  the  fact  that  their  origin  is  from  the 
■decomposition  of  vegetable  and  animal  matter. 

"I  shall  endeavor  to  set  forth  the  fact  that  petroleum 
and  gas  will  continue  in  its  creation  as  long  as  time  lasts, 
just  the  same  as  it  has  been  created  in  past  ages.  I  shall 
begin  my  theory  with  the  waters  of  the  earth  as  the  first 
element  in  the  possible  origin  of  petroleum  and  coal  (bitu- 
minous coal),  with  the  intense  heat  in  the  earth,  water 
coming  in  contact  with  the  heat,  which  then  turns  to  steam. 

"You  will  very  readily  understand  that  the  steam  is  de- 
composed, the  oxygen  being  consumed,  and  the  hydrogen 
set  free. 

"The  hydrogen,  coming  in  contact  with  the  diflFerent 
rocks  and  formations  of  the  earth,  forms  gas.  This  steam 
and  gas  is  continually  being  produced  by  water  and  heat, 
and  as  steam  occupies  1,700  times  the  space  of  any  given 
quantity  of  water,  you  may  expect  this  pressure  to  force 
its  way  through  the  many  seams,  cracks  and  fissures  that 
are  in  the  earth,  and  as  it  seeks  its  outlet  through  these 
seams  and  fissures,  the  gas  becomes  thicker;  as  it  gathers 
the  different  elements  as  it  passes  through  the  earth,  it 
becomes  carbonized,  and  then  we  have  petroleum. 

"Then  after  many  ages  of  time  that  we  cannot  pass  upon, 
this  petroleum  being  forced  through  these  fissures  finds 
itself  a  lodging  place  somewhere  in  the  earth  as  a  reser- 
voir— the  final  end  of  its  journey;  which  brings  us  up  to 
the  coal  veins.  This  liquid,  petroleum,  then  becomes  solidi- 
fied, and  is  in  veins  of  bituminous  coal. 

"If  my  theory  is  correct,  bituminous  coal  is  solidified 
petroleum.  Now,  will  some  geologist  tell  us  why  coal  is  in 
veins,  but  not  in  great  bulky  masses  of  vegetable  matter, 
as  peat  is  found? 


"Coal,  like  petroleum,  is  composed  of  hydrogen  and 
carbon.  Peat  is  undoubtedly  a  vegetable  composition,  and 
is  found  in  great  bulky  deposits,  where  the  vegetable  matter 
fell  and  was  dried  out,  and  again  both  peat  and  wood  are 
converted  by  heat  into  charcoal,  while  all  coal  under  heat 
makes  coke,  and  cannot  make  charcoal,  and  again  you 
cannot  make  coke  from  peat  or  wood. 

"Geology  has  never  been  able  to  explain  why  all  coal 
measures  lie  in  veins,  rather  than  in  great  bulky  masses, 
as  would  have  resulted  had  the  vegetable  decomposition 
theory  been  true. 

"I  conclude  with  this  theory  as  the  possible  origin  of 
petroleum  and  coal.  If  coal  was  not  in  liquid  form  at  some 
stage  of  its  origin,  how  did  it  get  in  veins  as  we  find  it  in 
the  coal  mines?" 


Barrel  Costs  Vs.  Well-Day  Costs* 

By  Roswell  H.  Johnson  and  A.  W.  Foster 

AN  OIL  property  is  appraised  by  determining  the 
^  net  returns  from  the  product  and  salvage,  less 
costs  and  interest  and  allowance  for  risk.  If  the  acre- 
yield  method  is  used  for  appraising,  the  history  of  a 
district  is  used  as  a  basis  of  comparison  for  similar 
properties  in  the  same  district  where  conditions  are 
thought  to  be  comparable.  From  this  history,  barrel 
costs  (costs  per  barrel  produced)  as  well  as  acre  yield 
(barrels  produced  per  acre)  are  available,  and  a  flat- 
rate  barrel  cost  averaged  for  the  whole  life  may  be 
determined  and  used.  But  where  a  property  is  ap- 
praised by  the  annual  method,  net  annual  returns  are 
computed  for  a  period  of  years  by  multiplying  net 
production  for  each  year  by  net-barrel  income  for  that 
year  and  then  multiplying  by  the  compound  discount 
factor  for  that  year  to  find  the  present  worth  of  each 
year,  and,  finally,  totaling  the  present  worth  values  and 
the  discounted  salvage  value. 

Under  these  circumstances  a  flat  barrel-cost  rate, 
year  to  year,  should  not  be  assumed,  for  it  cannot  be 
the  same  through  the  life  of  the  property,  as  wells  in- 
crease in  the  cost  per  barrel  as  there  are  fewer  barrels 
in  the  later  history  among  which  to  divide  the  main- 
tenance of  the  well.  To  assume  such  a  flat  rate  through- 
out the  life  of  the  property  will  lead  to  gross  error  in 
the  appraised  value,  an  erroneous  economic  limit,  and 
therefore  incorrect  estimate  of  life. 

Costs  per  well-day  (or  costs  per  well-year)  also  change 
through  a  period  of  years,  but  are  relatively  constantly 
advancing  (at  a  rate  between  4  and  9  per  cent  per  year 
in  some  cases  that  we  havp  studied) .  They  should  there- 
fore be  used  in  preference  to  flat  barrel  costs,  as  the  fol- 
lowing evidence  will  show.  Yet,  as  for  purposes  of  cal- 
culation barrel-day  costs  are  often  needed,  these  can  be 
calculated  separately  for  each  year  by  dividing  the  well- 
year  costs  of  any  year  by  the  production  of  that  year. 

It  is  important  that  this  fact  be  stated,  as  Bulletin 
177  of  the  U.  S.  Bureau  of  Mines  is  being  widely  used, 
and  it  makes  use  in  its  valuation  example  of  a  flat 
barrel  cost  throughout  the  life  of  the  property.  In  ob- 
taining  the   data   to   demonstrate   this   point,    another 


•Presented  at  the  Dallas  Meeting  of  the  American  Association 
of  Petroleum  Geologists  and  published  by  authority  of  the  coun- 
cil of  the  association. 
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matter  of  interest  has  developed.  If  the  entire  lease 
was  drilled  up  early,  then  maintenance  cost  should 
regularly  increase  per  well-year,  although  much  less 
rapidly  than  barrel  costs.  The  reason  may  safely  be 
assumed  to  be  an  increase  of  wages  and  costs  of  sup- 
plies. The  late  installation  of  a  power  plant  may,  of 
course,  entail  a  sudden  decrease,  in  spite  of  the  general 
advance.  So  far,  for  simplicity,  what  are  called  "oper- 
ating costs"  have  alone  been  considered,  and  the  pro- 
portion of  general  expense  and  taxes  have  been  excluded. 
When  the  latter  are  added  to  the  well-year  cost,  as 
should  be  done,  two  interferences  arise — the  wave  of 
high  taxes  caused  by  the  war  and  the  fact  that  gen- 
eral expense  (that  portion  chargeable  to  the  old  wells) 
is  frequently  reduced  by  the  expense  of  the  staff  being 
divided  over  an  increasing  number  of  wells.  This  takes 
place  when  the  company  is  an  expanding  one. 

Some  properties  show  a  period  of  decline  in  well-year 
operating  costs  for  a  few  years,  followed  by  the  slow 
advance.  If  the  property  comes  in  with  small  initial 
production  per  well,  the  advance  will  be  caused  by  the 
extra  labor  necessitated  until  conditions  become  stabil- 
ized. But  if  the  property  has  a  large  initial  produc- 
tion per  well,  the  increase  of  costs  will  usually  be  found 
to  be  due  to  the  result  of  putting  into  expense  what 
are  really  deferred-construction  disbursements,  a  not 
uncommon  practice. 

The  purpose  of  this  paper  is  to  urge  that  in  annual 
appraisals  based  on  the  analytic  method  (and  we  be- 
lieve this  is  much  better  than  the  less  reliable  acre- 
yield  method,  both  for  tax  and  sale  purposes),  the  bar- 
rel cost  should  change  with  the  year,  being  calculated 
each  year  from  the  well-year  cost  of  that  year. 


Deposits  of  Oil  Shale  in  Bulgaria 

The  most  important  oil-shale  deposits  'in  Bulgaria, 
according  to  a  recent  article  in  Commerce  Reports  by 
Graham  H.  Kemper,  U.  S.  Consul  at  Sofia,  are  in  the 
following  localities: 

Near  Breznik. — These  deposits  are  found  about  six 
miles  north  of  the  town  of  Breznik.  Here  occur  sandy, 
clayish  shales  and  limestone  beds.  Among  the  sandy 
deposits  is  included  a  bed  about  150  ft.  thick,  formed  of 
deposits  of  oil  shale.  According  to  the  oil  percentage 
in  this  bed  it  may  be  divided  into  three  grades,  one  of 
which  contains  from  12  to  13  per  cent  of  crude  oil. 
The  thickness  of  this  layer  is  about  20  ft.  The  total 
amount  of  these  shales  is  estimated  to  be  30,000,000 
tons  for  the  surface  shale  only.  The  deposits  are  about 
fifteen  miles  from  the  railway  line. 

Near  Radomir. — The  deposits  here  are  found  about 
five  to  seven  miles  west  of  the  railway  line  Sofia-Batano- 
vtzi-Radomir.  These  are  graphite  deposits  and  extend 
for  a  distance  of  about  twelve  miles. 

Near  Popovtzi. — These  deposits  are  found  along  the 
railway  line  Stara-Zagora-Tirnovo,  slightly  more  than 
one  mile  south  of  the  station  of  Popovtzi.  The  soil  here 
is  composed  of  earthly  layers  in  which  the  deposit  of 
bituminous   shales   is   found. 

Near  Kazanlik. — These  deposits  are  found  west  of 
the  tov.'n  of  Kazanlik,  near  the  village  of  Saltikovo. 
They  are  similar  to  those  found  at  Popovtzi. 

Near  Sirbinovo. — The-'^e  deposits  are  found  about  nine 
miles  south  of  the  town  of  Gorna  Djoumaya,  near  the 
village  of  Sirbinovo.  The  soil  here  is  composed  of 
earthy  layers,  in  which  are  found  deposits  of  bituminous 
shales  together  with  layers  of  lignite.     According  to 


the  investigations  already  made,  the  layers  of  shale 
appear  to  be  about  80  ft.  thick  and  the  layers  of  lignite 
from  6  to  8  ft.  thick.  The  shales  which  have  been 
.studied  from  this  region  were  found  at  distances  of 
from  one  to  two  miles  of  each  other. 

It  would  appear  from  the  investigations  that  the 
shales  found  in  Bulgaria  are  not  inferior  in  their  oil 
content  to  those  found  and  e.xploited  in  Scotland,  where 
at  their  best  only  12  per  cent  of  crude  oil  is  yielded.  It 
is  said  that  during  the  war  the  industry  of  distilling  oil 
from  oil  shale  reached  such  a  state  of  perfection  in 
Germany  that  it  was  found  profitable  to  distill  shales 
yielding  only  5  per  cent  of  crude  oil.  The  three  con- 
cessions already  granted  for  the  production  of  mineral 
oil  from  oil  shale  are  in  the  region  of  Sofia,  Kustendil, 
and  Vratza;  in  the  Stara-Zagora  district,  and  in  the 
i-egion  of  Gorna  Djoumaya  and  Philippopolis. 


Flow  of  Fuel  Oil  in  Pipe  Lines 
By  W.  H.  Thies 

Written  for  Euf/incrrino  and  Mining  JouriKtl 

With  the  price  of  coal  increasing  almost  daily,  the 
attention  of  engineers  is  being  directed  to  the  use  of 
fuel  oil  as  a  substitute.  Despite  the  ever-prevalent 
rumors  of  the  diminishing  supply  of  this  product,  if 
a  two  or  three  years'  contract  can  be  closed  for  the 
delivery  of  oil  at  its  present  price  it  is  considered  a 
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saving   to   adapt    coal-burning   boilers   for  burning   oil 
for  that  period  of  time. 

The  follc'.ving  formula  has  been  derived  from  experi- 
ments made  with  Kern  River  crude  oil,  15.2  deg.  Be: 

318  fi 


P  = 


(loo)  ^ 


X  D^ 


Where 

B  =  barrels  of  oil  per  hour. 

P  =  friction  loss  per  mile  in  pounds  per  square 

inch, 
t  =  mean    temperature    of    the    oil    in    degrees 

Fahrenheit. 
D  =  diameter  of  the  pipe  in  inches. 
In  order  to  save  time,  the  accompanying  curves  will 
serve  to  determine  directly,  without  computations,  the 
quantity,  friction  loss,  mean  temperature  or  the  pipe 
size  required  for  fuel  oil,  any  three  of  these  factors 
having  been  given. 
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News  From  the  Oil  Fields 


Oil  Demands  of  Navy  Large 

Change  of  Power  Equipment  and  Addi- 
tion of   New   Oil-Burning   Ships 
Increase  Supply 

From     Our     Washington     Correspondent 

Navy  requirements  for  fuel  oil  for 
the  next  fiscal  year  will  be  in  excess  of 
S.000,000  bbl.,  and  this  figure  is  in  addi- 
tion to  the  requirements  of  2,621,000 
gal.  of  lubricating  oil,  according  to  the 
estimate  of  Admiral  R.  S.  Griffin,  chief 
of  the  Bureau  of  Steam  Engineering. 
In  connection  with  a  statement  as  to  the 
Navy's  oil  requirement,  Admiral  Griffin 
said: 

"The  demand  for  oil  for  the  Navy 
alone  looks  formidable  in  comparison 
with  the  requirements  of  two  or  three 
years  ago,  and  when  it  is  considered 
that  a  large  number  of  merchant  ships 
completed  during  the  last  three  years 
also  burn  oil,  and  that  many  industrial 
establishments  recently  have  converted 
their  power  equipment  to  oil  burning, 
the  question  of  an  adequate  supply  of 
fuel  oil  for  the  Navy  becomes  one  of 
great  concern. 

"I  share  the  views  of  many  regarding 
the  national  importance  of  conserving 
■our  oil.  Without  an  assured  supply, 
our  Navy  would  be  practically  useless, 
and  I  shudder  to  think  what  the  result 
would  be  if  anything  should  occur  that 
-would  even  remotely  threaten  this 
supply. 

"We  now  have  in  commission  seven 
battleships  of  a  combined  horsepower 
of  204,000,  which  bum  oil  only.  In  ad- 
dition to  these,  we  have  building  twelve 
other  battleships  of  533,000  horsepower, 
six  battle  cruisers  of  1,080,000  horse- 
power, and  ten  scout  cruisers  of  900,000 
horsepower,  making  a  total  under  con- 
struction of  these  three  classes  of  ships 
aggregating    2,513,000    horsepower. 

"In  oil-burning  destroyers,  we  have 
actually  completed  234  with  an  aggre- 
gate horsepower  of  5,626,000,  and  have 
under  construction  eighty-seven  others 
which  will  be  completed  during  the  next 
fiscal  year  and  will  bring  the  total 
horsepower  of  destroyers  up  to 
7,975,000. 

"Our  submarines  already  completed 
aggregate  about  80,000  horsepower  in 
Diesel  engines,  and  those  under  con- 
struction will  more  than  double  this 
figure. 

"Besides  these  vessels  of  a  purely 
military  character,  we  have  others, 
such  as  mine  sweepers,  tugs,  destroyer 
and  submarine  tenders,  and  fuel  ships, 
in  which  oil  is  used  as  fuel,  whose  horse- 
power aggregates  173,400. 

"To  sum  up,  we  actually  have  com- 
pleted and  ready  for  service  vessels  ag- 
gregating more  than  6,000,000  horse- 
power in  which  oil  alone  is  used  for 
fuel,  and  have  under  construction  other 
vessels  which  will  bring  this  total  up 
to  nearly  9,000,000  horsepower." 


The  Cat  Creek  Field,  Montana 

The  Frantz  Corporation,  headed  by 
Frank  Frantz,  former  Governor  of 
Oklahoma,  has  brought  in  its  second 
well  in  the  Cat  Creek  field,  in  northern 
Montana,  with  an  estimated  production 
ranging  from  600  to  1,000  bbl.  every 
twenty-four  hours.  The  grade  of  the 
oil  is  extremely  high,  running  more  than 
50  per  cent  gasoline.  All  efforts  thus 
far  to  cap  the  well  have  proved  ineffec- 
tive, and  large  dikes  have  been  built.  A 
third  well  is  expected  to  come  in  soon. 
It  is  in  this  field  that  the  Ohio  Oil  Co., 
a  Standard  Oil  subsidiary,  is  drilling. 


More  Fuel  for  Long  Beach,  Cal. 

The  Industrial  Fuel  Supply  Co.  of 
Anaheim,  Cal.,  a  subsidiary  of  the 
Southern  Counties  Gas  Co.,  is  installing 
thirty  miles  of  8-in.  pipe  to  convey 
natural  gas  from  the  Richfield  district 
to  Long  Beach,  Cal.  This  line  will  op- 
erate at  265-lb.  pressure  and  will  be  fed 
through  a  compressor  station  near 
Placentia.  Gas  from  this  line  will  serve 
the  industrial  sections  of  Long  Beach 
and  Wilmington.  H.  L.  Glaze,  of  the 
Arthur  R.  Maas  Laboratories,  Los 
Angeles,  is  in  charge  of  construction. 


Geological  Survey  Oil  Policy 

In  connection  with  the  departure  of 
so  many  of  the  Geological  Survey  geol- 
ogists to  undertake  oil  work  for  pri- 
vate companies,  George  Otis  Smith,  Di- 
rector of  the  U.  S.  Geological  Survey, 
makes  the  following  statement: 

"The  frequent  news  items  regarding 
the  giving  of  leave  of  absence  to  mem- 
bers of  the  Geological  Survey  to  accept 
temporary  employment  of  American  oil 
companies  for  work  outside  of  the 
United  States  should  be  taken  as  an 
evidence  of  the  policy  to  stimulate  this 
foreign  exploration.  From  time  to 
time  Survey  officials  have  ui-ged  Amer- 
ican companies  to  supplement  our  rap- 
idly disappearing  domestic  oil  resources 
by  acquiring  some  share  of  foreign  sup- 
plies. The  Geological  Survey  is  willing 
to  back  up  its  faith  with  woi'ks.  It  is 
knovvn  that  Secretary  Payne  has  warmly  ' 
endorsed  this  policy,  even  though  ho 
realizes  that  a  bureau  in  his  department 
must  sacrifice  somewhat  its  efficiency  for 
the  greater  advantage  to  the  nation." 


New  Oil  District  in  Northern 
Kern  County,  Cal. 

Oil  men  are  interested  in  develop- 
ments at  Devil's  Den,  a  new  oil  district 
in  Northern  Kern  County,  which  gives 
promise  of  becoming  a  production  dis- 
trict. This  section  is  being  exploited 
by  the  Standard  Oil  Co.  and  other  com- 
panies. Rigs  are  now  being  constructed 
and  materials  for  others  are  being 
hauled  into  the  field.  There  is  also 
considerable  work  being  done  to  im- 
prove roads  leading  to  the  district.  The 
General  Petroleum  Co.  is  drilling  on 
Sec.  33—23—18  and  is  reported  to  be 
down  700  ft.,  with  excellent  indications 
of  getting  a  good  producer.  The  great- 
est recent  feature  of  Ke'-n  County's  oil 
developments  was  the  bringing  in  of  a 
big  gusher  by  the  Kern  Trading  &  Oil 
Co.  near  Taft.  The  well  came  in  with 
a  rush  of  oil  amounting  to  1,500  bbl. 
per  day,  and  the  production  is  consid- 
ered unusually  good  for  this  section  of 
the  west  side  fields.  Much  of  the  oil 
from  the  big  well  got  away  and  flowed 
down  the  canyon  in  which  the  well  is 
located.  However,  sumps  were  hur- 
riedly built  to  care  for  the  production 
without  a  big  lose. 

The  Associated  Oil  Co.,  which  has 
been  drilling  near  McFarland  since  last 
fall,  has  begun  construction  of  a  second 
derrick  at  a  point  two  miles  east  on 
Sec.  31—38—28. 

Reports  from  the  state  oil  super- 
visor indicate  that  there  is  a  flurry  of 
development  work  in  various  districts 
of  California.  Developments  in  the 
Kern  River  field  are  particularly  active. 
Tweijty-five  wells  are  reported  under 
test  of  water  shut-off,  twelve  of  which 
are  in  Kern  County  fields.  Six  other 
wells  in  Kern  County  are  being 
deepened  or  redrilled.  The  Standard 
has  abandoned  three  wells  in  the  Sun- 
set and  one  in  the  Midway  district. 


A.  F.  A.  Coyne,  director  of  the  Anglo- 
Dominion  Petroleum  Co.,  of  London, 
England,  has  decided  to  send  an  explor- 
ing party  of  geologists  into  the  terri- 
tory northeast  of  Dauphin,  Manitoba, 
where,  since  the  discovery  of  a  Devo- 
nian outcrop,  it  is  believed  oil  will  be 
found.  The  exploration  will  embrace 
an  area  of  fifty  miles  east  and  west  by 
s  xty  miles  north  and  south. 


The  Canadian  Minister  of  the  In- 
terior was  authorized  last  September 
to  specify  and  collect  royalties  on  sales 
of  oil  produced  from  crown  lands.  So 
far  this  power  has  not  been  exercised, 
as  it  is  the  policy  of  the  government  to 
defer  the  collection  of  royalties  until 
oil  has  been  found  in  commercial  quan- 
tities and  the  industry  placed  on  a  pay- 
ing basis,  as  otherwise  development 
might  be  checked.  Oil  in  small  quan- 
tities is  now  being  produced  in  wells 
driven  on  crown  lands  in  Alberta. 


A  cablegram  from  the  American  con- 
sul at  Gibraltar,  under  a  recent  date, 
according  to  Commerce  Reports,  states 
that  the  Gibraltar  govei'nment  has 
placed  a  duty  of  Is.  6d.  per  ton  of  actual 
weight  delivei'ed  on  all  oil  for  use  as 
fuel  exported  from  Gibraltar,  whether 
taken  as  bunker  or  as  cargo. 
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Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND  REPORTS 


What  Does  the  Government  Do 
With  Your  Money? 

Amounts  Spent  for  Mining   Bureaus 
Compared    With    Those    for    Ad- 
ministration and   General 
Purposes 

In  an  address  before  the  Washington 
Academy  of  Science  on  May  24,  1920, 
Dr.  E.  B.  Rosa,  chief  physicist  of  the 
U.  S.  Bureau  of  Standards,  presents 
an  interesting  analysis  of  the  nation's 
budget  for  1920. 

The  expenditures  for  the  chief  de- 
partments are  shown  in  accompanying 
Fig.  1. 

"Primary  Government  Functions" 
includes  the  necessary  expense  of 
maintaining  the  President,  Congress, 
the  various  executive  departments  and 
so  forth.  Public  Works,  which  is  3 
per  cent  of  the  total,  includes  expendi- 
tures for  rivers  and  harbors,  public 
buildings,  reclamation  service,  post 
roads,  national  parks,  and  the  national 
railway  in  Alaska.  The  small  division 
"R.  E.  &  D."  stands  for  "Research, 
Education,  and  Development  Work," 
which  consumes  1  per  cent  of  the  total. 
This  includes  the  expenditures  of  the 
Agricultural  Department,  Geological 
Survey,  Bureau  of  Mines,  the  Coast 
and  Geodetic  Survey,  Bureau  of  Stand- 
ards,  Bureau   of   Fisheries,    Bureau    of 


FIG.   J. 
EXPENDITURES 
O.X   "RESE.VRrH 
EDUC.VTIO.V  .\.M> 
DEVELOPMENT" 


FIG.   1. 

E.XPENDITURES 

FOR    1920 


Public  Health,  and  the  various  educa- 
tional bureaus. 

The  detail  of  the  expenditure  of  this 
1  per  cent  is  shown  in  Fig.  2.  To  the 
mining  industry  it  is  of  particular  in- 
terest to  note  that  the  Bureau  of  Mines 
and  the  Geological  Survey  receive  five- 
one-hundredths  of  the  total  1  per  cent 
of  the  national  budget.  On  the  other 
liand,  the  Agricultural  Department  re- 
ceives practically  sixty-three-hun- 
dredths  (of  the  total  of  1  per  cent)  for 
research,  education,  and  development. 

Dr.  Rosa  points  out  that  the  Agri- 
cultural Department  is  spending  about 
$1..50  for  every  $1,000  of  value  of 
agricultural  and  animal  products; 
whereas  the  Geological  Survey  and  the 
Bureau  of  Mines  receive  an  annual  ap- 
propriation of  less  than  50c.  per  $1,000 
of  the  annual  value  of  mineral  prod- 
ucts, which  amounts  possibly  to  $6,- 
000,000.000  a  year.  He  says,  "These 
two  bureaus  are  doing  a  work  of  great 
economic  importance  at  a  cost  to  the 
people  of  this  country  of  3c.  per  capita 
l)er  year.  If  it  were  doubled,  the  bur- 
den would  be  only  slightly  increased, 
hut  the  service  rendered  in  the  in- 
creased efliciency  of  industry  and  fewer 
accidents  and  a  more  intelligent  use  of 
our  natural  resources  would  be  very 
considerable." 
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American  Industry  Needs  Oil 

Unproductive    Consumption     Must     Be 

Limited  and  Crude  Oil  Developed 

Abroad  by  American  Capital 

Speaking  before  the  American  Iron 
and  Steel  Institute's  recent  meeting  in 
New  York  City,  the  Director  of  the  U. 
S.  Geological  Survey  chose  for  his 
theme  "Industry's  Pressing  Need  for 
Liquid  Fuels  and  Lubricants."  In  ab- 
stract, Dr.  Smith's  remarks  were  as 
follows : 

"The  last  ten  years  might  be  called 
the  petroleum  decade.  The  world  war 
depended  on  American  oil  wells  for 
motive  power.  Gushers  and  oil  booms 
mereased  popular  faith  in  an  inex- 
haustible supply  of  petroleum.  Do- 
mestic production  doubled  and  con- 
sumption more  than  doubled,  so  that 
Mexican  oil  has  become  an  absolutely 
necessary  part  of  our  supply.  These 
ten  years  mark  a  transition  from  over- 
supply  to  over-demand. 

"The  ever-increasing  demand  for 
gasolme  and  fuel  oil  are  the  outstand- 
mg  oil  needs,  so  that  the  question  of 
priority  m  use  must  soon  arise.  With 
an  estimate  of  seven  billion  ban-els  in 
the  ground,  and  the  1920  consumption 
closely  approaching  a  half  billion  bar- 
rels, which  is  equivalent  to  the  flow  of 
Niagara's  flood  for  three  hours  and 
torty  minutes,  and  with  more  than  10 
per  cent  of  our  accumulated  store<^ 
consumed  in  the  last  nine  months,  it 
IS  clear  that  this  rapid  pace  cannot 
long  be  maintained.  Benzol  and  alco- 
hol from  the  coke  ovens  promise  only 
enough  motor  fuel  to  meet  part  of  the 
present  increase  in  demand.  Oil  from 
oil  shales  will  not  be  labor-cheap,  like 
the  petroleum  now  flowing  from  the 
wells.  Regard  for  the  future  forces 
us  both  to  plan  to  use  less  oil  and  to 
import  more. 

"Some  restriction  in  gasoline  con- 
sumption must  soon  come.  Fuel  oil  in 
locomotives  and  stationary  steam 
plants  must  give  way  to  the  demand 
for  this  fuel  by  the  Navy  and  United 
btates  merchant  marine,  which  alone 
this  year  require  one-third  of  the  out- 
put of  fuel  oil.  Oil  as  a  power-saver 
has  a  unique  function,  and  the  demand 
tor  lubricating  oil  must  continue  to  in- 
crease as  the  use  of  machinery  in- 
creases. 

"Pioneering  for  ol  in  foreign  coun- 
tries by  American  capital  will  not  only 
help  secure  the  needed  oil  but  will  also 
furnish  markets  for  American  manu- 
facturers, especially  of  steel  products 
Planning  for  the  future  needs  to  in- 
clude more  attention  to  supplies  of  raw 
materials  to  insure  America's  indus- 
trial life. 

"That  industry  is  not  an  end  unto 
Itself  is  well  illustrated  by  a  photo- 
graph, 'The  Day's  Work.'  In  the  fore- 
ground a  family  wash  hang-s  on  tho 
fence;  beyond  looms  the  high  stack  of  a 
blast  furnace;  the  humble  home-maker 
and  progressive  Big  Business.  In  our. 
planning  keep  the  American  home  ever 
in  the  foreground.  It  is  this  kind  of 
vision  that  rouses  us  to  protect  Amer- 
ica's supply  of  every  essential  material." 


Robert  W.  Hunt  Medal  Endow- 
ment Entrusted  to  A.  I.  M.  E. 

The  presentation  of  the  Robert  W. 
Hunt  medal  was  made  on  the  evening 
of  May  27  at  the  Engineering  Societies 
Building.  The  medal  endowment  is 
placed  in  hands  of  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engi- 
neers by  the  partners  and  employees  of 
Robert  W.  Hunt  &  Co.  as  an  apprecia- 
tion by  them  of  Captain  Hunt's  services 
and  as  an  expression  of  the  esteem  in 
which  they  hold  him.  The  award  con- 
sists of  two  prizes;  first,  a  gold  medal, 
and  second  a  sum  of  money.  These 
awards  are  to  be  made  by  the  A.  I. 
M.  E.  not  oftener  than  once  a  year,  to 
that  person,  or  persons,  contributing  to 
the  Institute  the  best  original  paper  or 
papers  on  iron  and  steel.  The  selection 
of  the  person  to  whom  the  award  shall 
be  made  is  in  the  hands  of  a  sub-com- 
mittee to  be  appointed  annually  by  the 
Iron  and  Steel  Committee,  and  is  sub- 
ject to  the  approval  of  the  full  com- 
mittee. 

A.  A.  Stevenson,  acting  chairman  of 
the  Medal  Committee,  introduced  John 
J.  Cone  of  Robert  W.  Hunt  &  Co.,  who, 
in  presenting  the  endowment,  spoke  at 
some  length  of  Captain  Hunt's  accom- 
plishments in  the  iron  and  steel  indus- 
try. Herbert  Hoover,  president  of  the 
A.  I.  M.  E.,  in  accepting  the  medal  fund 
on  behalf  of  the  Institute,  paid  tribute 
to  Captain  Hunt  and  his  many  contribu- 
tions to  the  field  of  engineering,  and 
more  particularly  to  his  work  in  iron 
and  steel.  Charles  M.  Schwab,  in  his 
address,  "Robert  Woolson  Hunt,"  spoke 
in  happy  vein  of  his  early  acquaintance 
with  Captain  Hunt  and  the  continuance 
of  that  friendship  which  existed  be- 
tween them.  He  stated  that  the  high 
position  and  regard  which  the  steel  in- 
dustry occupies  today  is  due  in  no  small 
degree  to  the  part  played  by  the  guest 
of  the  evening. 

The  announcement  was  then  made  by 
President  Hoover  that  the  medal  com- 
mittee had  decided  that  the  first  Hunt 
medallist  would  be  Captain  Hunt  him- 
self, in  view  of  his  services.  In  his 
response.  Captain  Hunt  expressed  his 
appreciation  of  the  honor  bestowed 
upon  him.  Following  the  addresses,  a 
reception  to  Captain  and  Mrs.  Hunt  was 
held. 


The  Czowski  Medal,  awarded  by  the 
Engineering  Institute  of  Canada  for 
"the  best  contribution  to  engineering 
literature  of  the  year,"  was  recently 
conferred  on  Phelps  Johnson,  G.  H. 
Duggan,  and  George  F.  Porter  in 
recognition  of  their  1919  publication 
"The  Design,  Manufacture,  and  Erec- 
tion of  the  Superstructure  of  the  Que- 
bec Bridge." 


Resources  of  Russia  Discussed 
Value  of  a   Liaison   Between   the  En- 
gineers  of    Russia   and   America 
Emphasized  by  Russians 

A  special  joint  meeting  of  the  A.  S. 
C.  E.,  A.  I.  M.  E.,  A.  S.  M.  E.,  and  A.  I. 
E.  E.  was  held  at  the  Engineering  So- 
ciety Building,  New  York,  May  26,  the 
subject  under  discussion  being  the  value 
to  the  engineering  profession  of  a  lia- 
ison between  the  engineering  societies 
of  Russia  and  those  of  America,  with 
the  purpose  of  furthering  co-operation 
for  the  benefit  of  the  engineers  of  both 
countries. 

Walter  N.  Polakov  presided,  and  in  in- 
troducing the  speakers  called  attention 
to  the  trying  conditions  which  have  pre- 
vailed in  Russia  during  the  last  thi-ee 
years  and  the  handicaps  under  which 
engineers  in  that  country  have  had  to 
woi'k.  Such  conditions,  said  Mr.  Pola- 
kov, gave  no  opportunity  to  the  engi- 
neers of  Russia  to  apply  their  executive 
ability,  but,  with  the  gradual  resump- 
tion of  normal  affairs,  Russia  would 
come  into  her  own  and  the  opportunity 
for  productive  forces  would  be  in- 
ci'eased.  He  also  pointed  out  that  re- 
sources without  engineers  could  be  but 
a  slight  asset  to  any  country. 

N.  A.  Stephanoff,  president  of  the 
Russian  Society  in  America,  outlined 
the  Russian  engineer's  scientific  and 
practical  training  in  comparison  with 
that  obtained  by  the  average  European 
engineer,  and  emphasized  that  such 
preparation  was  of  a  high  order  and 
compared  favorably  with  that  of  engi- 
neers elsewhere.  W.  F.  Dickson,  di- 
rector of  the  Russian  Singer  Co., 
pointed  out  the  many  accomplishments 
of  Russian  engineers  and  laid  special 
emphasis  on  the  excellence  of  the  work 
done  in  civil,  mechanical,  and  mining 
engineering.  He  stated  that  even  under 
trying  conditions  the  work  of  the  Rus- 
sian engineer  has  been  pre-eminent. 

Dr.  J.  M.  Goldstein,  professor  of 
economics  in  Moscow  University,  out- 
lined in  a  comprehensive  manner  the 
many  and  varied  resources  of  Russia. 
Several  compai'ative  diagrams  shown  by 
Dr.  Goldstein  served  to  illustrate  his 
remarks.  Compared  with  production 
during  the  pre-war  years,  the  poten- 
tialities of  Russia  as  a  productive  na- 
tion are  immense,  he  said,  and  there  is 
required  only  the  attention  of  engineers 
and  the  advancement  of  capital  to  place 
Russia  in  the  high  economic  position 
that  the  country  so  justly  deserves. 


"Hydraulic-Fill  Dams"  was  the  sub- 
ject of  discussion  at  the  May  busi- 
ness meeting  of  the  American  Society 
of  Civil  Engineers.  Allen  Hazen,  the 
principal  speaker,  discussed  the  funda- 
mental problems  connected  with  the 
hydraulic  method   of  dam  construction. 


Mining  &  Metallurgical  Society 
Postpones  Medal  Presentation 

The  Mining  and  Metallurgical  Society 
of  America,  120  Broadway,  New  York 
City,  is  conferring  its  medal  for  1920 
on  E.  A.  Cappelen  Smith.  Owing  to  the 
fact  that  a  riumber  of  the  members  of 
the  society  who  are  particularly  desir- 
ous of  attending  the  presentation  find  it 
impossible  to  be  present  at  any  earlier 
time,  the  ceremony  has  been  postponed 
until  next  fall.  Due  notice  of  the  date 
of  presentation  will  be  given  later. 
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Book  Reviews 


The  Mines  Handbook,  Vol.  14.  By 
Walter  Harvey  Weed.  6  x  8i, 
cloth,  pp.  1,992,  1920.  Published 
by  W.  H.  Weed,  New  York.  Price, 
$15. 

Shortage  of  paper  and  the  printers' 
strike  of  last  fall  both  contributed  to 
the  delay  in  issuing  the  1920  edition 
of  Mr.  Weed's  valuable  book.  Previous 
editions  are  familiar  to  most  of  our 
readers,  and  the  nevif  volume  is  much 
like  that  of  1919.  A  few  more  pages 
are  devoted  to  iron  producers  than  be- 
fore, and  the  list  of  dead  mining  com- 
panies, which  heretofore  occupied 
about  100  valuable  pages,  has  been 
rightly  omitted.  Such  a  list  might  be 
published  every  five  years  or  so,  for 
record. 

An  immense  amount  of  work  is 
necessary  in  publishing  a  book  of  this 
kind,  and  when  it  is  done  the  work  is 
bound  to  be  incomplete.  The  informa- 
tion regarding  companies  must  be  ob- 
tained by  an  individual  request,  and  if 
the  company  does  not  see  fit  to  reply, 
the  editor  has  no  means  of  knowing 
whether  to  repeat  his  previous  state- 
ment or  to  class  the  company  among 
the  dead  ones.  This  is  bound  to  re- 
sult in  the  inclusion  of  some  informa- 
tion which  is  out  of  date.  In  some 
cases,  however,  a  little  more  care 
might  have  been  exercised,  e.g.  in  the 
tables  on  pages  41  and  42,  which  are 
three  years  old,  though  more  up-to- 
date  information  has  been  published. 

For  the  benefit  of  those  unfamiliar 
with  the  previous  volumes,  the  general 
scheme  is  to  give,  under  each  com- 
pany treated,  the  address,  officers,  date 
and  place  of  incorporation,  financial 
statement,  description  of  property,  in- 
cluding geology;  development,  equip- 
ment, and  production,  with,  in  many 
cases,  a  brief  statement  as  to  the 
character  of  management  and  pros- 
pects, according  to  the  editor's  opinion. 
About  1,800  foreign  and  5,000  United 
States  companies  seem  to  be  covered, 
although  we  plead  not  guilty  to  having 
made  an  actual  count.  E.  H.  R. 

Metal  Statistics.  1920.  Cloth,  4x6,  pp. 
528.  Published  by  the  American 
Metal  Market  and  Daily  Iron  and 
Steel  Report,  New  York.     Price,  $1. 

The  thirteenth  edition  of  this  book 
has  just  appeared.  Like  the  previous 
volumes,  it  contains  fairly  complete 
statistics  for  all  the  better-known 
metals  and  metal  products,  including 
iron,  for  the  last  year  and  in  many 
cases  for  preceding  years.  Production, 
consumption,  imports,  exports,  stocks, 
grades,  and  uses  are  included.  The  daily 
metal  prices  given  are  taken  from  the 
paper  issued  by  the  publishers,  and  we 
trust  we  may  be  pardoned  for  thinking 
that  they  would  better  represent  the 
major  markets,  and  hence  bo  more  valu- 
able, if  secured  from  our  columns. 

E.  H.  R. 


Report  on  the  Iron  Ore  Deposits  at 
Yampi  Sound.  By  A.  Montgomery. 
Paper,  51  x  8i;  pp.  32.  Depart- 
ment of  Mines,  Western  Australia, 
Perth.  1920. 
Large  deposits  of  crystalline  hematite 
occur  on  Koolan  and  Cockatoo  islands 
under  ideal  conditions  from  a  mining 
standpoint.  The  "lodes"  dip  between  50 
and  55  deg.  from  the  horizontal,  show 
some  folding,  and  for  the  most  part  are 
exposed  on  surface.  A  rough  estimate 
of  available  ore  above  the  high-water 
mark  places  the  tonnage  at  97,300,000 
for  both  deposits,  and  samples  show 
from  41.43  to  68.99  per  cent  me- 
tallic iron,  with  phosphorus  content 
ranging  from  0.008  to  0.062  per  cent. 
The  above  estimate  does  not  take  into 
account  the  extension  of  the  lode,  and 
no  explorations  have  been  made  for  the 
purpose  of  determining  the  depth  to 
which  marketable  ore  may  extend,  so 
that  it  may  be  assumed  that  these  fig- 
ures represent  only  a  small  part  of  the 
entire  deposits. 

Under  present  conditions,  any  at- 
tempt at  a  successful  working  of  the 
deposits  would  require  considerable 
capital,  as  certain  difficulties  must  be 
overcome.  Inaccessibility,  from  the 
standpoint  of -transportation,  is  prob- 
ably the  greatest  of  these,  but  with  the 
providing  of  proper  wharfing  facilities, 
and  the  assurance  that  a  large  and 
continuous  output  would  be  handled,  the 
enterprise  would  undoubtedly  be  a  large 
and  profitable  one. 

An  important  point  which  is  men- 
tioned by  the  author  is  the  policy  of 
the  government,  which  requires  that  in 
so  far  as  is  possible  all  Australian 
metallic  ores  shall  be  smelted  in  Aus- 
tralia. Several  cross-sections  and  maps 
are  included  with  the  report,  arid  an 
earlier  report  by  W.  D.  Campbell  on 
the  deposits  is  appended. 

D.  E.  A.  C. 


Technical  Papers 


Mining   in   California   During   1919 — 

A  concise  review  is  given  in  Prelimi- 
nary Report  No.  6  issued  by  the  State 
Mining  Bureau,  San  Francisco.  The 
work  done  by  the  various  operating 
companies  during  the  year  is  briefly 
outlined,  general  conditions  are  sum- 
marized, and  prospects  for  1920  are  dis- 
cussed. The  review  includes  non- 
metals.  Copies  of  this  43-page  book 
may  be  had  free  of  charge  from  the 
publishers. 

Sierra  County,  California — The  Cali- 
fornia State  Mining  Bureau,  San  Fran- 
cisco, has  published  "Mines  and  Mineral 
Resources  of  Sierra  County,"  a  144- 
page  pamphlet  for  which  no  charge  is 
made.  Detailed  descriptions  of  all  min- 
ing properties  are  given.  The  county  is 
famous  for  placer  mining  and  has  large 
deposits  of  auriferous  gravel.  Gold 
production  in  1918  amounted  to  $289,- 
368. 


Chromite  —  "Chromite  in  1918,"  a 
sixty-eight-page  pamphlet  which  will 
later  be  incorporated  in  Mineral 
Resources,  may  be  had  free  of  charge 
on  application  to  the  U.  S.  Geological 
Survey.  It  describes  the  various  Amer- 
ican and  principal  foreign  occurrences, 
with  assays  and  production  figures. 
The  compilation  shows  that  92,322  tons 
of  chromite  (about  40  per  cent  CnO. ) 
was  mined  and  shipped  in  the  United 
States  in  1918.  This  was  by  far  the 
largest  domestic  production  yet  made, 
and  equal  to  about  one-third  of  the 
world's  total   production. 

Directory  Montana  Mines. — The  Mon- 
tana State  School  of  Mines,  Butte, 
Mont.,  has  published  a  directory  of  the 
metal  and  coal  mines  in  the  state.  The 
pamphlet  gives  the  location,  officers, 
operators,  power  required,  number  of 
men  employed,  character  of  ores  and 
1918  production  of  95  metal-mining  and 
31  coal-mining  companies.  It  may  be 
obtained  free  on  request. 

Copper — "Copper  in  1917,"  a  pamph- 
let of  seventy-three  pages,  which  will 
form  a  part  of  Mineral  Resources,  has 
just  been  issued  and  is  obtainable  free 
from  the  U.  S.  Geological  Survey,  Wash- 
ington. Production  data  in  the  vari- 
ous districts  of  the  country  are  given, 
together  with  price  statistics  and  short 
notes  on  the  various  mines  and  reduc- 
tion works. 

Nevada  County,  California  —  "Mines 
and  Mineral  Resources  of  Nevada 
County"  has  just  been  published,  and 
may  be  had  free  of  charge  from  the 
State  Mining  Bureau,  San  Francisco, 
Cal.  Detailed  descriptions  of  the  vari- 
ous properties  cover  270  pages.  Gold 
quartz  is  the  principal  mineral  mined. 
Some  hydraulic  mining  is  still  being 
done,  but  this  branch  of  the  industry 
has  been  suppressed  to  a  large  extent 
by  legislative  enactment.  The  county 
produced  gold  to  the  value  of  $3,070,- 
453  in  1918. 

Payson  District,  Arizona — The  .Ari- 
zoiia  Mixing  Journal,  Phoenix,  Ariz, 
(price,  20c.)  has  an  interesting  article 
in  the  May  issue  by  the  editor,  Charles 
F.  Willis,  on  the  possibilities  of  this 
region.  Many  gold  claims  have  been 
located,  and  the  old  type  of  prospector 
is  much  in  evidence.  Ti-ansportation 
difficulties  have  interfered  with  serious 
development,  as  Payson  is  in  that  com- 
paratively unknown  pai-t  of  the  state 
just  south  of  the  Mogollon  mesa.  100 
miles  from  Globe  and  102  miles  from 
Phoenix.     Long  miles  they  are,  too. 

Mineral  Resources  of  the  United 
States.  1917:  Part  II,  Non-Metals.  U. 
S.  Geological  Survey,  cloth,  6x9;  pp. 
1,293.  Obtainable'  free  from  the  U.  S. 
Geological  Survey,  Washington,  D.  C. 
This  volume  is  a  combination  of  many 
separates.  It  is  particularly  important 
as  a  record  of  production  under  the  in- 
fluence of  the  war. 

"Lead  in  1917" — Publication  of  this 
U.  S.  Geological  Survey  paner  has  been 
greatly  delayed,  and  its  only  value  now 
is  as  a  reference  for  statistical  infor- 
mation. 
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E.  B.  Jennings  will  be  in  charge  of  a 
placer  mine  near  Craijr,  Col.,  during  the 
coming  summer. 

M.  F.  Crossett,  of  Denver,  Col.,  is 
making  an  examination  of  the  fluorspar 
properties  of  southwestern  New  Mexico. 

Walter  L.  Ma.\.son,  research  engineer 
of  New  Jersey  Zinc  Co.,  Palmerton,  Pa., 
was  in  New  York  during  the  last  week. 

E.  M.  Marshall  has  been  examining 
the  Lordsburg,  N.  M.,  district  for 
copper  possibilities  for  San  Francisco 
interests. 

H.  Robinson  Plate,  mining  engineer, 
Hobart  Building.  San  Francisco,  is  in 
New  York  City.  He  expects  to  return 
to  San  Francisco  within  two  weeks. 

Clifford  Raitor  is  on  his  way  to 
Chuquicamata,  Chile,  where  he  will  be 
on  the  staff  of  the  Chile  Copper  Co. 
Mr.  Raitor  was  at  one  time  employed 
in  Hibbingj  Minn. 

T.  H.  Jenks,  mining  engineer,  1221 
Royal  Court,  Los  Angeles,  Cal.,  has  left 
New  York  City  for  Denver,  Col.  He 
will  spend  the  summer  in  professional 
work  in  Hinsdale  County  and  other  dis- 
tricts of  Colorado.  v 

M.  G,  Baker,  vice-president  of  Vana- 
dium Corporation  of  America,  who  has 
been  visiting  the  company's  property  at 
Minasragra,  Peru,  sailed  on  June  4  for 
New  York,  where  he  expects  to  an-ive 
June  16. 

Edward  F.  Alerril  has  been  appointed 
general  manager  of  the  Dominion  Iron 
&  Steel  Co.  and  the  Dominion  Coal  Co. 
He  will  reside  in  Sydney,  N.  S.,  and 
have  charge  of  the  operations  of  the 
two  companies  and  their  subsidiaries. 

Harry  S.  Denny,  C.  B.  E..  mining  en- 
gineer of  London,  England,  prominently 
identified  with  the  mining  industries  of 
Australia,  South  Africa,  and  Mexico,  is 
examining  mining  properties  in  Quebec 
pro\ance,  in  the  interests  of  British 
capitalists. 

Mining  Men  and  Engineers  Recently 
Visiting  New  York  City  included:  H.  H. 
Hoppoch,  of  Joplin,  Mo.;  C.  Vey  Hol- 
man,  of  Rockland,  Me.;  Seeley  W. 
Mudd,  of  Los  Angeles,  Cal.;  S.  C.  Rudra, 
of  Calcutta,  India,  and  Arthur  E.  Hep- 
burn, formerly  of  Vancouver,  B.  C. 

Capt.  D.  Vogt,  president  of  Kristian- 
sands  Nickel  Refining  Co.,  Norway,  and 
a  member  of  British-America  Nickel 
Coi"poration  of  Toronto,  Ont.,  arrived  in 
New  York  on  May  2.5.  Captain  Vogt 
proceeded  to  Ottawa,  where  he  is  in- 
specting the  new  refinery  of  the  cor- 
poration. 

Edwin  T.  Hodge,  mining  engineer, 
president  of  the  British  Columbia 
Chamber  of  Mines,  and  on  the  executive 
board  of  the  Vancouver  branch,  Ca-- 
nadian  Mining  Institute,  has  accepted 
the  position  of  professor  of  economic 
geology  at  University  of  Oregon. 


A.  E.  Drucker,  professor  in  the  Wis- 
consin State  School  of  Mines,  Platte- 
ville.  Wis.,  with  a  party  of  students,  re- 
cently visited  the  mines  and  milling- 
plant  of  the  Wisconsin  Zinc  Co.  at  New 
Diggings  and  Shullsburg.  The  party 
also  visited  the  new  acid  works  of 
Vinegar  Hill  Zinc  Co.,  at  Cuba  City. 

Louis  Arnold,  formerly  with  the  engi- 
neering department  of  Oliver  Iron  Min- 
ing Co.,  Hibbing,  Minn.,  is  on  his  way 
to  South  America,  having  accepted  a 
position  with  the  Braden  Copper  Co., 
whose  properties  lie  about  160  miles 
east  of  Valparaiso.  Mr.  Arnold  is  a 
graduate  of  the  University  of  Minne- 
sota School  of  Mines. 

Dorsey  A.  Lyon,  superintendent  of 
western  station;  R.  T.  Stull,  chief 
ceramist,  and  Leon  I.  Shaw,  assistant 
chief  chemist,  U.  S.  Bureau  of  Mines, 
were  recently  in  Seattle  to  confer  with 
local  officials.  H.  C.  Parmelee,  editor, 
and  L.  W.  Chapman,  western  editor,  of 
Chemical  and  Metallurgical  Engi- 
neering, accompanied  the  party. 


EDMI-Nl)    CYBBON    .SPILSBURY 

Edmund  Gybbon  Spilsbury.  consult- 
ing mining  and  metallurgical  engineer, 
died  of  heart  disease  on  May  28,  at  the 
New  York  Eye  and  Ear  Infirmary, 
where  an  operation  for  cataract  had 
been  performed  successfully  a  few  days 
previously. 

He  was  president  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers  in  1896,  and  of  the  Engi- 
neers' Club  of  New  York  City  in  1916 
and  1917.  He  was  also  a  member  of 
the  American  Society  of  Mechanical  En- 
gineers, the  Institution  of  Mining  and 
Metallurgy  of  Great  Britain,  the  Min- 
ing and  Metallurgical  Society  of  Amer- 
ica, the  American  Electrochemical  So- 
ciety, and  the  Rocky  Mountain  Club  of 
New  York.     As  a  representative  of  one 


or  another  of  the  national  engineermg 
societies  he  was  a  trustee  of  the  United 
Engineering  Society  from  1916  until  his 
death;  a  member  of  the  Enginei^ring 
Societies'  Libi-ary  Board  from  the  time 
of  its  organization  in  1913  until  this 
year,  having  been  its  chairman  from 
1918  until  last  January;  and  a  member 
of  the  Engineering  Foundation  from 
1916  until  his  death.  He  was  also  a 
member  of  the  Division  of  Engineering 
of  the  National  Research  Council  of 
Washington  and  New  York. 

Mr.  Spilsbury  was  born  in  London, 
England,  in  1845,  and  obtained  his  pre- 
liminary education  in  Liege,  Belgium. 
His  technical  education  was  gained  at 
the  University  of  Louvain,  from  which 
he  was  graduated  in  1862.  He  then 
took  a  course  at  Clausthal,  Germany. 
After  working  in  various  parts  of  Eu- 
rope, for  several  firms,  Mr.  Spilsbury 
came  to  tli,e  United  States  in  1870,  to 
investigate  this  country's  resources  in 
lead  and  zinc  for  an  Austro-Belgian 
firm.  Following  two  years  in  this  work 
he  resigned  to  enter  buisiness  here.  He 
was  the  first  engineer  to  introduce  the 
Harz  system  in  ore  mines  of  Pennsyl- 
vania and  New  Jersey. 

Mr.  Spilsbury's  practice  as  a  con- 
sulting and  mining  engineer  took  him 
into  many  parts  of  Europe.  Africa,  the 
United  States,  Mexico  and  South  Amer- 
ica. During  the  winter  and  early 
spring  of  this  year  he  spent  a  number 
of  weeks  in  Brazil  on  a  mining  propect 
for  clients  in  this  country,  and  had 
returned  to  this  city  only  a  few  weeks 
prior  to  his  death. 

He  was  managing  director  of  the 
Trenton  Iron  Co.,  Trenton,  N.  J.,  from 
1888  to  1897.  While  manager  of  these 
works  he  introduced  as  specialties  of 
their  business  the  Elliott  locked  wire 
rope  and  the  Bleichert  system  of  aerial 
tramways. 

Mr.  Spilsbury  is  survived  by  a 
daughter  and  three  sons,  one  of  whom, 
Percifor  G.,   is  also  a   mining  engineer. 

George  Goldwin  Smith  Lindsey,  K.  C, 

of  Toronto,  died  on  May  27,  after  a 
short  illness,  at  the  age  of  sixty  years. 
Mr.  Lindsey,  a  native  of  Toronto,  was 
a  lawyer  by  profession,  but  devoted 
himself  largely  to  mining  aff'airs,  par- 
ticularly to  mining  law.  He  was  for 
many  years  president  and  managing  di- 
rector of  the  Crow's  Nest  Pass  Coal 
Co.  and  in  1914  was  elected  president  of 
t^ie  Canadian  Mining  Institute.  He  was  . 
also  president  of  the  Western  Develop- 
ment Co.,  of  the  North  Alberta  Coal 
Co.,  and  of  the  Vancouver  Portland  Ce- 
ment Co.  In  191.5  he  went  to  China  on 
behalf  of  British  mining  interests  and 
during  his  sojourn  was  engaged  by  the 
Chinese  government  to  compile  its  min- 
ing laws. 

John  A.  Knapp,  mining  engineer  and 
metallurgist,  secretary  of  the  Chicago 
&  Aurora  Smelting  &  Refining  Co.,  and 
a  graduate  of  College  of  City  of  New 
York,  as  well  as  of  the  School  of  Mines, 
Columbia  University,  died  on  May  22,  at 
his  home,  11  Echo  Ave.,  New  Rochelle, 
N.  Y.  Mr.  Knapp  was  seventy-two 
years  old. 
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Leading  Events 


Restrictions  on  Quapaw  Lands 
Expire  Next  Year 

Oklahoma      Operators      Preparing      To 

Resist  Possible  Efforts  To 

Retain  Them 

Mining  men  of  the  Picher  district  of 
Oklahoma  are  planning-  to  resist  any 
measure  introduced  in  Congress  that 
would  tend  to  retain  the  restrictions  on 
the  Quapaw  Indian  lands  in  Ottawa 
County,  Okla.  The  lands  of  the  Qua- 
paws  comprise  the  northern  half  of 
the  county,  and  include  most  of  the 
mineralized  area  where  the  camps  of 
Picher,  Tar  River,  Douthat,  St.  Louis, 
Hockerville  and  Quapaw  are  located. 
All  mining  is  being  conducted  on  these 
lands  now  by  authority  of  leases  thai 
must  be  approved  by  the  Government. 
The  original  grant  to  the  Quapavvs, 
however,  has  been  decided  by  the  courts 
as  a  fee  simple,  loaded  with  a  reserva- 
tion prohibiting  the  sale  of  the  lands  by 
the  Quapaws  for  25  years.  As  this 
grant  was  signed  by  President  Grover 
Cleveland  in  189G,  it  will  expire  in  1921. 
and  unless  a  new  law  is  parsed  by  Con- 
gress continuing  the  restrictions,  they 
will  be  a  thing  of  the  past. 

The  growth  of  the  towns,  and  par- 
ticularly the  handling  of  school  affairs, 
has  been  a  very  difficult  matter  on 
account  of  the  Indian  ownership  of  the 
lands.  School  taxes  in  the  Picher  school 
district  are  8c.  on  the  dollar  as  com- 
pared with  a  few  mills  tax  in  districts 
where  there  is  no  Indian  land. 

Vanadium  Corporation's  Railroad 
Near  Completion 

The  narrow-gage  railroad  that  is 
being  built  by  the  Vanadium  Corpora- 
tion of  America  over  the  13-kilometer 
stretch  between  its  mines  at  Minas- 
ragra,  Peru,  and  a  point  overlooking 
Jumasha  on  Lake  Pun  Run  will  be  com- 
pleted by  July  I.'),  it  has  been  announced 
by  J.  Leonard  Replogle,  president  of 
the  company.  The  Foundation  Company 
is  doing  the  work  under  contract.  A 
large  tonnage  of  ore  is  at  the  mine 
awaiting  completion  of  the  road  for 
shipment. 

The  number  of  directors  on  the  Van- 
adium board  has  been  increased  from 
twelve  to  fifteen.  The  new  members 
are  E.  E.  Fernandini,  of  Lima,  Peru; 
Col.  M.  G.  Baker,  vice  president  of  the 
company;  and  L.  K.  Diffenderfer,  secre- 
tary. An  executive  committee  has  been 
appointed  consisting  of  J.  Leonard 
Replogle,  chairman,  Charles  M.  Schwab, 

E.  R.   Tinker,  Joseph   De  Wyckoff  and 

F.  K.  Sheesley.  Col.  Baker  is  expected 
to  arrive  in  New  York  on  June  16  from 
Peru,  where  he  has  been  visiting  the 
company's  property. 


W  KKKI.V    HKSf.Mli 

Th(  labor  sititation  i.s-  tiuitt,  m<  n 
bcinff  rcfwrtvd  .st'<o'ct  in  many  dis- 
trirfN.  Wttf/fs  have  been  rai.si-d  to 
Ihf  ><mlbiirn  scale  at  Porcupine  by 
Ihf  II olliniier  and  Dome  companies. 
An  attempt  to  reopen  the  Minerals 
Reparation  east  has  been  wade  by 
Miami  Copper,  icliich  alleges  dis~ 
eoverit  of  neio  e.videnei  .  In  Okla- 
homa, it  is  announeed.  j/ijHijiry  men 
icill  oppose  any  efforts  to  retain*  the 
restrictions  upon  Quapaw  Indian 
lands,  which  expiri  next  year.  At 
Butte,  the  Montana  Power  Co.  has 
completed  a.  wireless  station.  Th< 
new  Canadian  steel  nieryee  has  n  - 
ceivi'd   a   Xova   Scotia   charter. 

At  Washinytou ,  the  Honsf  Com- 
mitlte  on  Mines  iind  Mininy  has 
roted  down  the  leaker  proposal  to 
suspind  assessinent  ret/jiirements  in 
tarn.  Thi  hill  fur  liberal, -.iuy  irar- 
minerah^i  reliif  legislation  introduc'd 
in  thi  Senate  in  Ajiril  was  passed 
.Juuf  .i.  but  the  House  measure  is  still 
held  up.  A  loan  to  silver  product  rs 
has  been  proposed  by  Senator  Hen- 
dersou.  Federal  operation  of  (Ior~ 
crnment  nitrate  plants  has  been  ttp- 
proved  by  the  Senate  eommittic. 


Montana  Power  Co.  Completes 
Wireless  Station 

The  big  wireless  station  of  the  Mon- 
tana Power  Co.,  located  on  the  famous 
Butte  hill,  overlooking  the  mines,  at 
an  altitude  of  6,500  ft.,  has  been  com- 
pleted and  is  ready  for  business,  ac- 
cording to  an  announcement  from  the 
general  superintendent.  M.  E.  Buck. 
"Pickup"  messages  have  been  received 
from  Washington,  D.  C,  and  communi- 
cation maintained  with  Cape  Blanco. 
800  miles  distant.  The  Butte  station  is 
one  of  three  constructed  to  establish 
ready  communication  between  the 
power  plants  of  the  company  in  Mon- 
tana, and  with  a  view  to  establishing 
a  wireless  telephone  system  later. 

Ontario  Laborites  Would  Amend 
Compensation  Act 

Amendments  to  the  Workmen's  Com- 
pensation Act  of  Ontario  are  up  in  the 
Ontario  legislature,  and  are  being  fos- 
tered by  the  labor  members.  The  pres- 
ent basis  of  compensation  is  55  per 
cent  of  the  wages  if  men  are  incapaci- 
tated through  accidents  for  a  period 
longer  than  seven  days.  The  labor 
members  are  asking  that  this  be  raised 
to  75  per  cent.  It  is  pointed  out,  how- 
ever, that  this  would  be  a  big  induce- 
nent  to  lay  off  as  long  as  possible  after 
an  accident.  From  figures  pr.esentod  in 
the  House  it  was  shown  that,  if  in  the 
northern  mining  districts  a  laborer  was 
laid  up  through  an  accident  for  ten 
days,  the  amount  of  wages  involved 
would  be  $45,  but  that  the  actual  cost 
for  doctor,  hospital,  ambulance,  to- 
gether with  the  amount  paid  in  com- 
pensation, would  be  $140. 


Miami  Copper  Seeks  To  Reopen 
Minerals  Separation  Suit 

Alleges        Discovery        of        Important 

Evidence  in   Treatise  by   Sulman   and 

Picard  Hitherto  Unpublished 

On  May  26  in  the  United  States 
Circuit  Court  of  Appeals  for  the  Third 
Circuit,  in  Philadelphia,  an  interesting 
and  possibly  very  important  appeal  was 
made  by  the  Miami  Copper  Co.,  in  a 
petition  to  file  a  supplemental  bill 
which,  if  granted  by  the  court,  would 
reopen  the  Minerals  Separation-Miami 
Copper  Co.  infringement  suit,  so  as  to 
admit  some  new  evidence  which  has  re- 
cently, and  somewhat  accidentally, 
come  to  light. 

In  the  arguments,  which  consumed 
about  four  hours,  counsel  for  the  Miami 
company  set  forth  what  they  considered 
to  be  the  "importance,"  "materiality" 
and  "competency"  of  the  newly  discov- 
ered evidence,  while,  on  the  other  hand, 
counsel  for  the  Minerals  Separation, 
Ltd.,  contended  that  everything  con- 
tained in  this  so-called  new  evidence 
had  actually  been  before  the  court 
when  the  decision,  upon  which  account- 
ing proceedings  have  for  some  time 
past  been  carried  on,  was  rendered  by 
the  court. 

It  seems  that  in  checking  up  cer- 
tain testimony  given  by  one  of  the 
Minerals  Separation's  witnesses,  as  to 
an  elevator,  referred  to  in  an  article 
by  Theodore  J.  Hoover,  published  in 
Etiffhicerhig  and  Miiihig  Journal  on 
April  30,  1910,  counsel  for  the  Miami 
company  had  an  interview  with  Mr. 
Hoover  as  to  the  interpretation  placed 
upon  the  use  of  the  elevator  as  an  agi- 
tiiting  device  of  the  process  of  "the 
first  patent  in  suit"  (No.  83.5,120).  As 
a  result  of  this  interview  Mr.  Hoover 
divulged  the  fact  that  he  had  in  his 
l)ossession  a  typewritten  manuscript  of 
a  treatise  by  Sulman  and  Picard.  en- 
titled "The  Theory  of  Concentration 
Processes  Involving  Surface-Tension. " 
It  was  stated  that,  at  Mr.  Ballot's  sug- 
gestion. Mr.  Hoover  had  obtained  this 
treatise  from  Sulman  and  Picard  in 
order  that  he  might  be  instructed  as  to 
the  process.  Mr.  Hoover  at  that  time 
being  superintendent  or  manager  for 
Minerals  Separation,  Ltd. 

This  manuscript  is  interesting,  in  that 
the  authors,  who  are  two  of  the  invent- 
ors of  the  principal  patent  of  Minerals 
Separation,  make  a  distinct  classifica- 
tion of  all  different  flotation  processes, 
by  which  and  by  the  discussion  whereof 
it  is  shown  that  at  the  time  of  the  writ- 
ing of  this  treatise,  which  was  some 
time  shortly  after  the  development  of 
the  Sulman,  Picard.  Ballot  and  Higgins 
pi'ocess,  these  two  joint  inventors  recog- 
nized that  Froment  was  the  first  to  use 
gas   bubbles   exclusively  as   the   lifting 
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force  to  raise  slightly  oiled  mineral 
particles  to  the  surface  as  a  froth,  in 
contradistinction  to  the  "oil  buoyancy" 
processes,  such  as  the  earlier  Elmore 
(1898-1901)  process,  where  the  lifting- 
force  was  mainly  the  buoyancy  of  oil. 
Sulman  and  Picard  classify  the  Elmore 
vacuum  process  (1904)  as  a  gas  or  air 
buoyancy  process,  and  it  would  seem, 
from  the  arguments  of  Miami  counsel, 
that  these  inventors  of  the  Minerals 
Separation  process  distinctly  state  in 
this  treatise  that  what  they  added  to 
the  art  was  simply  a  new  manner  of 
introducing  the  gas  (air).  Froment  in- 
troduced gas  by  chemical  reaction  (that 
of  acid  upon  carbonates  added  to,  or 
present  in  the  ore),  whereas  in  the  Min- 
erals Separation  process,  the  gas  (air) 
is  introduced  by  mechanically  agitating 
the  pulp  in  such  a  way  as  to  "whip  in" 
air  into  the  pulp;  in  all  other  respects 
the  two  processes  are  the  same,  each 
using  a  minute  quantity  of  oil,  each 
utilizing  air  exclusively  as  the  lifting 
force,  and  each  producing  the  same 
result,  namely,  a  coherent  froth. 

In  arguments  for  Minerals  Separa- 
tion, it  was  contended  that  such  views 
as  were  expressed  in  the  treatise  were 
mere  scientific  theorizing  of  Mr.  Sul- 
man— views  which  he  had  subsequently 
abandoned,  as  shown  by  his  testimony 
taken  in  London  in  the  Hyde  case — and 
that  it  was  immaterial  and  even  had  it 
been  before  the  court,  it  would  have  in 
no  way  affected  the  decisions. 

Counsel  for  Minerals  Separation  con- 
tended, also,  that  the  Supreme  Court 
had  defined  this  process  as  one  having 
under  1  per  cent  of  "oil,"  when  as  it 
had  been  shown  by  experiment  that 
Froment  must  have  used  very  much 
more  than  1  per  cent,  and  that  the  word 
"minute,"  as  used  in  the  treatise,  was 
not  the  same  as  the  term  "minute" 
would  mean  in  referring  to  the  Minerals 
Separation  process. 

Answering  this,  Miami  counsel  quoted 
from  the  treatise,  to  the  effect  that  in 
both  the  Fi-oment  and  the  Minei-als 
Separation  processes,  the  "oil"  used 
was  in  such  minute  quantities  that  the 
film  coating  on  the  mineral  "to  all  in- 
tents and  purposes  becomes  part  and 
parcel  of  the  particle." 

Counsel  for  Miami  Copper  Co.  had 
the  closing  arguments,  in  which  they 
pointed  out  that  in  the  treatise,  Sul- 
man and  Picard  had  distinctly  stated 
facts,  not  theories,  from  which  it  ap- 
peared that  the  principle  of  operation 
of  the  Froment  process  and  of  the  Min- 
erals Separation  process  was  the  same, 
producing  the  same  result,  and  that  the 
Minerals  Separation  process  was  con- 
sidered by  these  two  co-inventors  and 
by  Mr.  Ballot,  who  had  recommended 
that  Mr.  Hoover  inform  himself  from 
this  treatise,  to  be  agitation  of  the  pulp 
so  as  to  "whip  in"  air  by  mechanical 
means. 

The  importance  of  all  this  un- 
doubtedly is  the  limitations  which  this 
would  place  upon  the  character  of  agi- 
tation which  may  be  considered  to  be 
the  agitation  of  the  process,  and  as  to 
whether  Minerals  Separation  is  at  all 
justified  in  its  present  attempt  to  con- 


strue such  agitation  as  is  incidental 
to  the  ordinary  passage  of  oiled  pulp 
through  a  mill,  or  the  agitation  due  to 
bubbles  entering  a  porous  bottom  cell, 
ro  be  the  agitation  of  the  Minerals  Sep- 
aration process.  The  scope  of  the  claims 
as  to  what  is  the  agitation  of  the  proc- 
ess has  not,  as  yet,  been  passed  upon 
by  the  Supreme  Court,  nor  was  the 
scope  of  the  claims  as  to  degree  of  agi- 
tption  definitely  passed  upon  by  the 
Circuit  Court  of  Appeals  in  the  Miami 
case. 


Hollinger  and  Dome  Raise  Wages 
To  Meet  Sudbury  Scale 

The  Hollinger  and  Dome  mines,  in 
the  Porcupine  district  of  Ontario,  have 
announced  a  raise  in  wages  to  meet  the 
new  scale  lately  established  in  the  Sud- 
bury district.  Loaders  and  machine 
helpers  will  be  paid  $4.75  and  machine- 


Calumet  &  Arizona  Announces 

Purchase  of  85  Mine 

Sale    Reported    To    Be    Contingent    on 

Investigation  of  Title — Concentrator 
Will  Be  Shut  D.own  - 

It  has  just  been  announced  that  the 
Calumet  &  Arizona  Mining  Co.,  of  Bis- 
bee,  Ariz.,  has  purchased  Ihe  Eighty- 
five  mine  at  Lordsburg,  N.  M.  An  ac- 
count of  this  deal  was  published  in 
Engineering  &  Mining  Journal  of  May 
15,  with  further  details  in  the  follow- 
ing issue.  It  is  stated  that  the  pur- 
chase is  contingent  upon  an  investiga- 
tion of  title?  The  ore  is  highly  silici- 
ous  which  makes  it  particularly  desir- 
able at  the  present  time  at  the  Calumet 
&  Arizona  smelter  at  Douglas,  where 
silica  is  at  a  premium. 

Formal  transfer  of  the  property 
was     made    June     1     bv     the     Calumet 


SURFACE  PLANT  AT  EIGHTY-FIVE  MINK.  IN  LORDSBURG  DISTRICT     XEW 
-MEXICO.  RECENTLY  PURCHASED  BY  CALUMET  &  ARIZONA  MINING 
CO.  FLOTATION  PLANT,  ORE  BINS  AND  P0WT<:R  HOUSE  ARE  SHOWN 


men  $5.2.">  foi-  an  eight-hour  shift.  In 
the  Cobalt  district  the  operators  have 
decided  to  continue  the  present  bonus 
of  $1.25  a  shift,  despite  the  reduction 
in  the  price  of  silver.  This  means  $5.25 
for  machine-men,  $4.75  for  machine 
helpers  and  $4.25  to  $4.50  for  trammers 
and  muckers. 


Six  Per  Cent  Tax  on  Metal  Mining 

Proposed  in  Montana 

A  petition  to  initiate  a  bill  providing 
for  a  state  license  tax  of  6  per  cent  on 
the  net  proceeds  of  mines  was  recently 
filed  at  Helena,  Mont.,  in  the  office  of 
the  Secretary  of  State.  W.  B.  Sands, 
of  Chinook.  Mont.,  was  the  author  of 
the  arguments  accompanying  the  bill. 
The  measure  provides  for  a  tax  of  6 
per  cent  on  all  metal  mining  in  Mon- 
tana and  a  penalty  of  50  per  cent  for 
failure  to  make  a  true  report.  A  bill 
providing  for  a  new  method  of  collect- 
ing taxes  on  all  property  is  also  pro- 
posed in  a  second  petition. 


&  Arizona  company,  possession 
being  taken  as  of  May  1.  The  sum 
of  $350,000  was  paid.  It  is  ru- 
mored, though  unconfirmed,  that  the 
liurchase  price  was  $1,030,000.  De- 
velopment work  is  to  be  started  to 
block  out  new  ore  reserves.  The  main 
shaft  will  be  sunk  350  ft.  deeper,  giv- 
ing a  total  development  on  the  vein  of 
1,100  ft.  from  the  zero  level  or  1,350 
ft.  from  the  apex.  The  mill  will  be 
shut  down,  as  all  ore  will  be  shipped 
to  the  C.  &  A.  smelter  at  Douglas. 
Karl  I.  Mohler  is  in  charge  of  all 
operations. 

The  deal  has  stimulated  activity  at 
adjoining  properties.  The  Malone- 
Killebrew  group  of  five  claims  adjoin- 
ing the  Eighty-five  ground  on  the  west 
has  been  sold  and  the  Battleship  group 
of  three  patented  claims,  that  is  sur- 
rounded on  three  sides  by  Eighty-five 
ground  on  the  east  end  of  that  prop- 
erty, has  been  taken  under  lease  by 
B.  M.  Peterson  for  three  years.  A 
steam  hoist  has  been  installed  and  the 
lower    shaft    unwatered. 
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Andes  Copper  Mining  Co.  Erecting 
Modern  Town  on  Chilean  Desert 

Potrerillos,     Where     Mill     Is     IManned, 
About  Ten  Thousand  Feet 
Above  Sea  Level       _j. 

The  Andes  Copper  Mining  Co.  is 
erecting:  a  modern  townsite  at  Potreril- 
los, Chile,  a  view  of  which  is  shown  in 
the  illustration  used  on  the  front  cover 
of  this  issue.  The  elevation  of  the 
plateau  on  which  Potrerillos  is  situated 
is  about  10,000  ft.,  above  which  rise  the 
surrounding  peaks,  some  to  a  height  of 
about  18,000  ft.  The  town  is  on  the 
edge  of  a  canyon  which  cuts  the  plateau 
in  a  gash  3,000  ft.  deep. 

Houses,  modern  in  every  respect,  and 
as  attractive  as  many  to  be  found  in  the 
suburbs  of  New  York,  are  being  erected 
for  the  employees  of  the  company  with 
the  idea  of  keeping  the  men  perfectly 
satisfied  so  far  removed  from  home.  In 
this  the  company  has  been  successful. 
A  water  line  for  domestic  use  was  com- 
pleted during  1919,  together  with  a 
large  reservoir  above  the  townsite.  This 
furnishes  an  abundant  supply  of  potable 
water. 

The  holdings  of  the  company  com- 
prise 270.994  acres  of  land,  accordinu 
to  the  last  annual  report  of  the  Ana- 
conda Copper  Mining  Co.,  1.250  of  which 
were  acquired  in  1919,  during  which 
year  title  to  all  mining  claims,  millsites, 
rights  of  way,  water  rights  and  other 
property  was  perfected. 

The  company  completed  the  si.xty- 
mile  Potrerillos  railway  last  year  and 
the  first  train  arrived  at  the  millsite, 
near  the  town,  the  first  day  of  last 
month.  The  2i-mile  inteiconnecting 
link  was  also  completed  between  the 
main  line  and  the  mine  railway.  This 
is  divided  into  two  sections,  one  from 
the  millsite  to  the  mouth  of  the  main 
adit,  the  other  from  the  main  adit  to 
the  mine.  The  first  section  is  practic- 
ally completed,  including  three  tunnels 
aggregating  6,364  ft.  in  length. 

Churn  drilling  to  the  extent  of  12,546 
ft.  was  done  during  the  year,  a  portion 
of  which  was  confined  to  an  area  south 
of  the  territory  foi-merly  drilled  and  by 
which  approximately  33,000,000  tons  of 
ore  of  average  grade  was  added  to  the 
reserves.  There  still  remains  a  large 
and  promising  area  to  be  drilled.  The 
total  tonnage  developed  to  Dec.  31, 
1919,  amounted  to  120,000,000  tons  of 
ore  having  an  average  copper  value  of 
1.48  per  cent. 

Work  on  the  "La  Ola,"  or  main  water 
supply,  was  confined  to  completing  the 
surveys,  road  building  for  han<lling  ma- 
terial and  tunnel  work.  Of  the  six 
tunnels  on  this  line,  aggregating  7,921 
ft.  in  length,  5,571  ft.  have  been  driven, 
3,068  ft.  of  which  were  driven  during 
1919. 

The  main  adit  was  driven  4,270  ft. 
during  the  year,  making  a  total  of  8,000 
ft.  in  length.  Shaft  sinking,  which  was 
started  in  order  to  facilitate  the  driving 
of  the  tunnel,  was  abandoned,  owing  to 
the  fact  that  a  larger  volume  of  water 
than  could  be  handled  was  encountered 
in  the  shaft.  In  November,  a  heavy  flow 
of   water    amounting    to    3,000    gal.    of 


water    per    minute    was    struck    in    the 
main  adit. 

All  of  the  general  drawings  for  the 
reduction  works  were  practically  com- 
pleted, and  a  pilot  plant,  located  at  the 
mines,  was  put  into  operation,  in  which 
working  unit  tests  are  being  conducted 
demonstrating  the  process  which  has 
been  evolved.  The  millsite  may  be  seen 
in  the  illustration  referred  to. 

Santiago  Mining  Co.  Preparing  To 
Use  Caving  System 

Development  work  at  the  Santiago 
Mining  Co.'s  Lo  Aguin-e  mine  in  1919 
was  confined  chiefly  to  preparing  for 
mining  by  the  caving  system,  according 
to  the  annual  report  of  the  Anaconda 
company,  the  parent  company.  Haul- 
age drifts,  raises  and  other  develop- 
ment woi'k  to  the  extent  of  8,264  ft. 
were  driven  during  1919.     A  new  body 


Western  Zinc  Oxide  Company 
Announces  Officers 

The  Leadville  Zinc  Co.  of  Leadville, 
Col.,  which  is  controlled  by  Jesse  F. 
McDonald,  of  Leadville,  and  Charles  J. 
Walker  and  others,  of  St.  Louis,  who 
are  the  chief  factors  in  the  Down  Town 
Mines  Co.,  was  recently  merged  with 
the  Western  Zinc  Concentrating  Co., 
also  of  Leadville,  to  form  a  new  com- 
pany known  as  the  Western  Zinc  Oxide 
Co.  An  account  of  this  merger  is  given 
on  page  1039  of  the  May  1  issue  of 
Engliieeriny  and  Mining  Journal,  in 
which,  however,  the  Down  Town  Mines 
Co.  is  referred  to  without  mention  of 
the  Leadville  Zinc  Co.,  the  latter  being 
new  to  the  Leadville  district  under 
this  name. 

Officers  of  the  Western  Zinc  Oxide 
Co.,  as  announced  by  that  company 
are   Charles    H.    Collins,   president   and 
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of  sulphide  ore  was  cut  in  the  centrat 
section  on  the  haulage  level,  which, 
when  developed,  will  add  a  substantial 
tonnage  of  approximately  3  per  cent 
copper  to  the  ore  reserves.  Lo  .\guirre 
is  about  12  miles  west  of  Santiago, 
Chile. 

The  main  shaft  of  the  .\fricana  mine, 
3  miles  east  of  Lo  Aguirre,  was  sunk 
330  ft.  during  1919.  making  a  total 
depth  of  588  ft.  The  total  advance  in 
all  workings  was  3,672  ft.  Shaft  No. 
2,  2,000  ft.  from  shaft  No.  1,  was  sunk 
to  a  depth  of  233  ft.;  a  level  connecting 
the  bottom  of  this  shaft  with  shaft 
No.  1  was  opened,  and  a  head  frame, 
pumps,  compressor  and  air  drills  in- 
stalled. 

At  both  Lo  Aguirre  and  Africana 
properties  townsites  were  established 
and  dwellings  built  to  house  the  pres- 
ent   employees    in    a    most    satisfactory 


A  decision  giving  the  Federal  Mining 
S:  Smelting  Co.  of  the  Coeur  d'.A.lenc 
district  of  Idaho,  title  to  $.S00,000  worth 
of  ore  alleged  to  have  been  extracted 
from  beneath  certain  holdings  of  the 
Star  Mining  Company,  was  I'eversed 
by  the  United  States  Circuit  Court  of 
Appeals  in  San  Francisco  on  May  17. 


manager;  C.  J.  Walker,  vice-president; 
J.  B.  McDonald,  treasurer;  H.  L.  Noble, 
secretary.  The  directors  are  Charles 
H.  Collins,  C.  J.  Walker,  J.  B.  Mc- 
Donald, E.  C.  Granbery,  and  Jesse  F. 
McDonald.  The  last  named  has  been 
manager  of  the  Down  Town  company. 

Gertie  Company's  Application 
Denied  at  Wallace,  Idaho 

The  application  of  the  Gertie  Mining 
Co.  for  an  order  permitting  it  to 
e.xamine,  survey  and  sample  the  work- 
ings of  the  Hecla  Mining  Co.  east  of 
the  shaft,  upon  allegation  that  the  lat- 
ter company  had  trespassed  upon  and 
removed  much  ore  from  the  Gertie 
ground,  has  been  denied  by  the  district 
court  in  Wallace,  Idaho. 

The  Hecla  company  admitted  hav- 
ing crossed  the  corner  of  the 
Gertie  claim  on  the  1,600  level  and 
the  court  issued  an  order  permitting 
the  Gertie  to  examine  that  particular 
section  only,  holiling  that  the  sho\ving 
made  was  not  sufficient  to  warrant  a 
general  survey  of  the  Hecla  workings. 
The  management  of  the  Hecla  had  of- 
fered to  allow  an  examination  to  that 
extent  before  the  matter  had  been 
taken    into    the    court. 
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West  End  Chemical  Co.'s  Potash 
Plant  Near  Completion 

Construction    Undertaken    During    War 
— Company  Has  Lease  from  Gov- 
ernment on  2,200  Acres 

Final  construction  of  the  West  End 
Chemical  Co.'s  plant  at  Searles  Lake, 
Cal.,  is  now  actively  under  way.  For 
the  last  two  years  construction  work 
has  been  going  on  preparatory  to  the 
commercial  production  of  potash  and 
borax.  The  necessary  machinery  is 
being  installed  so  that  commercial 
potash  will  probably  be  ready  for  the 
market  in  the  fall.  After  that,  equip- 
ment for  the  manufacture  of  borax  will 
be  mstalled. 

The  plant  is  on  property  owned  in 
fee  simple  by  the  company  on  the 
shores  of  Searles  Lake.  The  company 
has  the  right  to  pump  the  brine  from 
an  area  of  about  2,200  acres,  under 
lease  from  the  U.  S.  Government  for 
an  indefinite  period.  The  property  has 
already  been  developed  to  the  extent  of 


New  Canadian  Steel  Corporation 
Gets  Nova  Scotia  Charter 

The  Bi-itish  Empire  Steel  Corpora- 
tion, capitalized  at  $500,000,000,  in 
which  the  Dominion  Steel  Corporation, 
the  Nova  Scotia  Steel  &  Coal  Co.  and 
a  number  of  manufacturing,  shipbuild- 
ing and  transportation  companies  are 
merged,  has  secured  a  charter  of  in- 
corporation from  the  province  of  Novia 
Scotia.  An  application  for  a  charter 
was  made  in  the  first  instance  to  the 
Dominion  government,*  to  which  some 
objections  were  raised  in  Parliament, 
the  government  promising  that  a  thor- 
ough investigation  would  be  made 
before  a  charter  was  granted.  There- 
upon proceedings  in  that  quarter  were 
discontinued,  and  a  provincial  charter 
obtained. 

Some  doubts  are  expressed  as  to  the 
validity  of  a  provincial  incorporation 
in  the  case  of  a  company  doing  busi- 
ness throughout  Canada,  the  point 
being  one  on  which  legal  authorities  are, 
conflicting,  and  it  is  considered  not  un- 


Utah  Copper  Sues  To  Test  Ruling 
of  Industrial  Commission 

Legality   of  Act   Creating   State  Board 

To  Be  Questioned — Decision  in 

Rushton  Case  Protested 

The  Utah  Industrial  Commission  is  to 
be  the  defendant  in  a  suit  brought  by 
the  Utah  Copper  Co.  to  test  a  ruling  by 
the  commission  in  an  individual  case, 
and  also  to  draw  into  question  the 
legality  of  the  act  creating  the  com- 
mission. The  case  in  point  is  that  of 
Louis  J.  Rushton,  deceased,  who  was 
killed  Jan.  2,  1919,  by  an  unexpected 
blast  of  powder,  while  clearing  out  the 
banks  of  Salt  Lake  and  Utah  canal,  and 
blasting  ice  which  had  collected.  The 
widow  was  awarded  compensation  for 
the  accident  for  herself  and  several 
minor  children  as  well  as  for  a  post- 
humous child.  Objection  is  made  by  the 
Utah  Copper  Co.  on  the  ground  that 
provision  cannot  be  made  for  a  post- 
humous child,  and  that  as  Rushton  was 
an  emergency  employee,  and  therefore 
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sinking  necessary  wells  and  installing 
pumping  equipment.  A  12-in.  pipe 
line  over  five  miles  long  has  been  laid 
from  the  pumps  to  the  plant  and  a 
roadway,  power  lines  and  narrow-gage 
railroad  constructed  for  the  same  dis- 
tance. Immediately  surrounding  the 
plant  are  the  boarding  house,  machine 
shops,  warehouses,  ice  plant,  office 
building,  and  cottages  for  employees. 
as  well  as  a  rock  quarry,  gravel  pit, 
railroad  siding  and  station. 

The  company  has  also  built  and 
equipped  an  experimental  plant,  in 
which  a  process  for  extracting  chemi- 
cals contained  in  the  brine  has  been 
worked  out.  The  camp  is  electrically 
lighted  and  equipped  with  telephone 
service  between  the  buildings  and  the 
outside  main  line.  There  is  a  complete 
salt-water  system  for  fire  protection, 
with  hydrants  and  piping  running  to 
and  around  the  buildings;  also  a  com- 
plete fresh  water  system,  piped  to  all 
Ijuildings.  Cheap  Gei-man  potash  will 
probably  be  a  competitor  of  that  pro- 
duced at  Searles  Lake. 


likely  that  some  legal  entanglements 
may  result  before  the  question  is  defi- 
nitely settled. 


Judgment   in   Sixteen-to-One 
Mining  Co.  Case  Upheld 

The  judgment  of  $61,000  awarded  the 
Sixteen-to-One  Mining  Co.  of  Alle- 
ghany, SieiTa  County,  Cal.,  against  the 
Twenty-One  Mining  Co.  of  *he  same 
place,  has  been  upheld  by  the  United 
States  Circuit  Court  of  Appeals.  The 
Twenty-One  company  was  denied  a  re- 
hearing. 

The  judgment  followed  two  trials  in 
the  United  States  District  Court.  In 
the  first,  the  Sixteen-to-One  company 
was  given  damages  in  t~he  sum  of  $100,- 
000,  less  the  cost  of  extraction.  In  the 
second  there  was  a  stipulation  that  the 
ore  was  worth  $21,000  and  that  the  cost 
of  mining  and  milling  was  $61,000.  The 
award  was,  therefore,  $61,000,  and  it 
was  against  that  verdict  that  the  ap- 
peal was  taken. 


to  be  classed  as  a  casual  worker,  not 
regularly  on  the  books  of  the  company, 
responsibility  for  his  death  could  not 
be  claimed.  The  question  as  to  the 
nature  of  the  employment  will  come  up, 
as  to  whether  Rushton  in  repairing  an 
irrigation  canal  was  engaged  in  agri- 
cultural work,  which  would  have  a 
bearing  on  the  nature  and  amount  of 
the  indemnity.  Finally,  as  already 
stated,  the  legality  of  the  act  itself, 
which  created  the  industrial  commis- 
sion, is  to  be  questioned. 


Tonopah-Divide  Change  Rumored 

There  is  an  unconfirmed  rumor  in 
circulation  at  present  in  Tonopah  that 
the  management  of  the  Tonopah  Divide 
Mining  Co.  is  about  to  change.  It  is 
said  that  E.  A.  Julian,  the  present  gen- 
eral manager,  and  Mr.  Star,  the  pres- 
ent mine  superintendent,  are  to  retire, 
and  that  William  Walters,  who  was  in 
active  charge  when  ore  was  struck,  is 
to  resume  as  superintendent. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


McFadden  Bill  for  Gold  Premium 

Favored  by  House  Committee 

Jewelers  Protest,  Claiming  Tax   Should 

Be   Borne   by   Entire   People  and 

Not  by  Manufacturers  Alone 

Indications  are  that  the  Ways  and 
Means  Committee  of  the  House  will  re- 
port favorably  the  McFadden  bill  which 
provides  for  the  payment  of  a  premium 
of  $10  an  ounce  to  producers  of  newly 
mined  gold.  The  bill  has  been  the 
subject  of  two  hearings  before  the 
committee.  At  one,  the  proponents  of 
the  measure  appeared.  At  the  other 
the  opposition  was  heard.  The  princi- 
pal witnesses  in  behalf  of  the  bill  were 
Representative  McFadden,  of  Pennsyl- 
vania, and  H.  N.  Laurie,  of  the  Ameri- 
can Minin;;  Congress. 

It  was  pointed  out  by  those  favoring 
the  bill  that,  regardless  of  the  ethics 
of  the  situation,  the  production  of  gold 
has  fallen  to  such  a  point  that  it  is 
necessary  to  stimulate  its  mining.  Un- 
less action  is  taken  promptly,  the  com- 
mittee was  told,  the  slump  in  produc- 
tion will  continue  in  an  increasing 
ratio. 

The  opposition  is  headed  by  Repre- 
sentative Lehlbach,  of  New  Jersey.  He 
introduced  a  number  of  manufacturing 
jewelers,  who  also  testified.  They  re- 
ferred to  the  traditional  position  of 
the  Treasury  Department  against  a 
bonus  on  gold  production  and  refeiTed 
to  recent  pronouncements  in  the  same 
tenor  by  the  Federal  Reserve  Board. 
They  argued  that  if  any  bonus  should 
be  paid,  it  should  be  borne  by  all  the 
people  rather  than  by  the  arts  and 
trades  using  gold.     They  also  entered 


vigorous  protest  because  they  were  not 
notified  that  the  McFadden  measure 
was  to  be  taken  up  by  the  committee 
and  that  they  had  been  given  no  time 
to  assemble  data  and  to  prepare  a 
case. 

House  Against  Further  Suspen- 
sion of  Assessment  Work 

The  effort  on  the  part  of  Represen- 
tative Raker,  of  California,  to  have  the 
requirements  for  annual  assessment 
work  on  mining  claims  suspended  for 
still  another  year  met  a  decisive  de- 
feat in  the  House  Committee  on  Mines 
and  Mining  on  May  27.  After  listen- 
ing to  arguments  in  favor  of  the  prop- 
osition from  Representative  Raker,  and 
to  the  reasons  advanced  by  Represen- 
tative Taylor,  of  Colorado,  and  Dele- 
gate Grigsby,  of  .Alaska,  the  commit- 
tee voted  down  the  Raker  proposal  by 
a  vote  of  seven  to  thi-ee. 

The  principal  arguments  offered 
against  the  measure  were  that  it  re- 
tards the  development  of  the  industry 
and  is  particularly  in  the  interest  of 
holders  of  lar,ge  numbers  of  claims. 
Among  the  arguments  advanced  by 
Representative  Raker  were  the  diffi- 
culties of  securing  labor  and  the  de- 
moralization of  agriculture  and  road- 
building  enterprises  by  further  deplet- 
ing their  already  scant  labor  supply. 

It  is  believed  that  the  committee  re- 
flects the  sentiment  in  Congress  against 
any  further  suspension  of  assessment 
work  requirements,  and  it  is  probable 
that  no  further  serious  efforts  will  be 
made  looking  to  relief  from  that  pro- 
vision of  existing  law. 


Senate  Passes  War  Minerals 
Relief  Bill 
Differs   Slightly   From   House  Measure. 
Which  Is  Still  Held  Up  by  Com- 
mittee  on    Rules 

A  bill  amending  the  War  Minerals 
Relief  Act  was  passed  by  the  Senate 
on  June  1.  This  is  the  bill  that  was 
introduced  in  the  Senate  in  the  latter 
part  of  April  when  friends  of  the  meas- 
ure were  fearful  lest  action  might  not 
be  secured  in  the  House.  The  bill  as 
passed  is  practically  the  same  as  that 
agreed  upon  by  the  House  Committee 
on  Mines  and  Mining  except  for  thi' 
pai'agraph  conferring  jurisdiction  to 
the  Court  of  Claims.  The  purpose  of 
the  bill,  Senator  Poindexter  points  out 
in  his  report,  is  to  put  war  mineral.-; 
claimants  on  the  same  footing  with 
claimants  seeking  relief  for  losses 
growing  out  of  contracts. 

At  this  writing,  the  House  Commit- 
tee on  Rules  has  given  no  indication  as 
to  the  action  that  it  may  take  on  the 
War  Minerals  Relief  bill.  There  is  a 
feeling  that  the  Committee  on  Mines 
and  Mining  has  been  treated  with  scant 
courtesy  in  the  matter,  but  there  is 
thought  to  be  a  chance  that  the  com- 
mittee will  allow  the  bill  to  come  up 
for  discussion  in  the  House. 

Two  awards  were  made  by  the  War 
Mmerals  Relief  Commission  during  the 
v;eek  ended  May  8.  In  the  claim  of  the 
Nisi  Prius  Leasing  Co.  67  per  cent  of 
the  amount  claimed,  or  $6,300.37,  was 
allowed.  The  mineral  involved  was 
rianganese.  An  award  of  $2,230.65  was 
made  in  the  case  of  the  Minerva  Tung- 
sten Corporation.     This  amount  was  in 
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the  nature  of  a  reallowance,  $48,293.92 
having  been  awarded  previously.  The 
total   amount  claimed   was   $72,643.43. 

Awards  recommended  by  the  War 
Minerals  Relief  Commission  during  the 
week  ended  May  22  are  as  follows  (the 
name  of  the  claimant,  the  mineral,  the 
amount  recommended,  and  its  per- 
centage relationship  to  the  amount  of 
the  original  claim  are  shown):  The 
Virginia  Ores  Corporation,  manganese, 
$20,039.68,  20  per  cent;  Black  Bess 
Chrome  Co.,  chrome,  $1,591.12,  45  per 
cent;  J.  H.  Schott,  tungsten,  $388.23, 
30  per  cent;  E.  C.  Trask,  chrome, 
$483.99,  12  per  cent;  Golconda  Mining 
Co.,  chrome,  $1,143,  14  per  cent;  Kester 
&  Priest,  chrome,  $373.75,  49  per  cent; 
John  B.  Fonder,  manganese,  $1,373.75, 
56  per  cent. 

Senate  Committee  Favor  Federal 
Operation  of  Nitrate  Plants 

By  unanimous  vote  the  Senate  Agri- 
culture Committee  on  May  31  ordered  a 
favorable  report  on  the  Wadsworth  bill, 
authorizing  the  acquisition  and  opera- 
tion by  the  War  Department  of  the 
nitrate  fixation  plants  at  Sheffield  and 
Muscle  Shoals,  Alabama,  through  a 
corporation  to  be  organized  under  the 
direction   of  the   Secretary  of  War. 

The  Government  would  be  empow- 
ered by  the  bill  to  "purchase,  acquire, 
operate  and  develop"  the  Sheffield  and 
Muscle  Shoals  plants  and  also  all  real 
estate  and  machinery  located  there,  as 
well  as  the  fixed  nitrogen  research 
laboratory  at  Washington,  the  Waco 
limestone  quarry  in  Alabama  and  the 
electric  power  unit  at  the  Warrior 
River  station  of  the  Alabama  Power 
Company. 

The  corporation  under  which  the 
plants  would  be  operated  would  be 
known  as  the  United  States  Fixed 
Nitrogen  Corporation  and  would  have  a 
board  of  directors  of  not  fewer  than 
three   nor  more   than   eleven  members. 


to  be  appointed  by  the  Secretary  of 
War.  It  would  have  authority  to  sell 
to  the  United  States  any  nitrogen  prod- 
ucts it  might  manufacture  for  military 
or  other  purposes  and  to  sell  surplu.s 
products  to  producers  or  users  of  fer- 
tilizers. 

The  committee  also  adopted  an 
amendment  proposed  by  Senator  Elli- 
son D.  Smith,  of  South  Carolina,  author- 
ising the  War  Department  to  sell  one- 
half  of  the  300,000  tons  of  nitrate  which 
it  has  in  storage. 

Proposes  Loan  to  Silver 
Producers 

The  Secretary  of  the  Treasury  would 
be  authorized  under  a  bill  introduced 
on  May  31  by  Senator  Henderson,  of 
Nevada,  to  make  loans  to  silver  produc- 
ers so  that  they  can  continue  opera- 
tions and  not  be  compelled  to  throw 
silver  on  the  market,  in  view  of  lower 
market  prices  for  that  metal.  Loans 
of  87i.  cents  on  each  ounce  of  silver 
would  be  permitted  at   ii   per  cent  in- 


terest.     The   measure   was    referred   to 
the  Finance  Committee. 

Chemists  Object  to  Patent  Bill 

Objections  have  been  raised  by  indus- 
trial chemists  to  the  bill  authorizing 
the  Federal  Trade  Commission  to  ad- 
minister inventions  and  patents  of  em- 
ployees in  the  Government  service.  It 
is  feared  that  the  bill,  as  it  now  stands, 
would  give  undue  advantage  to  Gov- 
ernment employees  and  would  discour- 
age initiative  on  the  part  of  outside 
inventors.  As  Representative  Nolan, 
the  chairman  of  the  House  Committee 
on  Patents,  regarded  the  objections  as 
being  somewhat  justified,  the  bill  has 
been  referred  to  a  committee,  consist- 
ing of  Dr.  F.  G.  Cottrell,  the  director 
of  the  Bureau  of  Mines;  Dr.  Carl  L. 
.\lsberg,  chief  of  the  Bureau  of  Chem- 
istry, and  Andrew  Stewart,  of  the  Bu- 
reau of  Mines.  This  committee  will  at- 
tempt to  draft  amendments  which  will 
meet  the  objections  on  the  part  of  the 
chemical   interests. 


STATUS  OF  PENDING  MINING  LEGISLATION 

Bills  That  Have  Reached  Committee  Stage 

Subject  of  Bill  Bill  No.  Author  Present  Status 

Silver  in  coins H.R.ll,226..    McFadden     Before  House  Committee 

Met.  Min.  on  Ind.  Res.  S.  287 Ashurst.. .  .  On  Senate  Calendar 

Timber  for  mining  pur- 
poses     S.  No.  1 Pittman .  . .    Passed  Senate  Oa.  },  before   House 

Committee 
Anti-dumping i/.iJ.  10,918.. .   Fordney Passed    House    Dec.   9,   on    Senate 

Calendar 
Laboratory  glassware .  .     H.R.  7,78S.. . .   Bacharach..    Passed    House   Aug.   2,  on    Senate 

Calendar 
Magnesite //.^.  5,218.. . .    Hadley....    Passed  House  Au«.    7,  on    Senate 

Calendar 
Tungsten H.R.  4,437.     .    Timberlake.    Passed  House  Aug.  21,  on    Senate 

Calendar 
Zinc //./?.  6,238.         McPkerson.   Passed  House   Sept.    2,    on  Senate 

Calendar 

If'ar  .Minerals  Relief     //./?.  13,091.     Garland Reported  favorably  to  the  House 

March  25. 
(.4   hill  slifflitly  different  to  H.  R.  13,091  passed  the  Senate  June  1.) 
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News  by  Mining  Districts 


ALABAMA 

Important    Developments    Under    Way 

Looking  to  Larger   Supply   of 

Iron    Ore 

Birmingham — One  of  the  most  im- 
portant mining  projects  in  the  Bir- 
mingham district  in  the  last  two  years 
has  been  the  development  at  depth  of 
the  Gulf  States  Steel  Co.'s  Shannon 
mines.  Sinking  of  a  slope  has  been 
under  way  for  several  years,  and  the 
ore  has  been  struck  recently.  The 
operations  have  been  slow,  the  slope 
being  concreted  as  it  went  down.  At 
a  distance  of  2,650  ft.  a  fine  body  of 
self-fluxing  ore  was  struck.  The  ore 
is  to  be  worked  steadily  and  within 
twelve  months  it  is  expected  that  a 
daily  output  of  1,000  tons  will  be  at- 
tained. The  ore  will  average  68.26  per 
cent  iron,  the  other  constituents  being 
11.73  silicon,  3.31  alumina,  15.20  lime, 
0.22  manganese  and  0.29  sulphur. 

The  Woodward  Iron  Co.  during  the 
last  two  years  has  sunk  a  shaft  and 
is  now  working  a  good  body  of  self- 
fluxing  ore  on  Red  Mountain. 

The  Birmingham  Ore  &  Mining  Co. 
has  an  ore  washing  plant  in  opera- 
tion at  its  Helen  Bess  mines,  near 
Birmingham  city  limits,  and  the  ore  is 
being  thoroughly  washed.  This  is  an 
independent  company  and  no  trouble 
is  experienced  in  disposing  of  the  prod- 
uct. 

Discoveries  of  a  rich  vein  of  brown 
ore  is  reported  in  the  vicinity  of  Mount 
Pinson,  in  the  northern  portion  of  Jef- 
ferson County,  about  25  miles  from  the 
city.  Borings  have  been  made  and  the 
cores  show  good  ore.  The  tests  have 
not  been  extensive  enough  to  warrant 
publication  of  results.  Other  ore  beds 
in  the  state  and  over  the  Georgia  lint' 
are  also  being  tested.  It  is  anticipated 
that  there  will  be  need  for  all  iron  ore 
offered. 

Pig  iron  production  in  Alabama  was 
increased  during  May  by  the  blowing 
in  of  two  blast  furnaces  and  two  more 
furnaces  are  scheduled  to  be  started 
up  in  June. 

■Furnace  repairing  in  the  Birmingham 
district  is  being  rushed  and  in  every  in- 
stance the  best  work  possible  is  being 
done.  It  is  also  noted  that  all  fur- 
naces repaired  produce  more  iron  than 
previously.  A  peculiar  find  was  made 
in  the  repairing  of  the  blast  furnace 
of  the  Gulf  States  Steel  Co.  at  Gadsden, 
recently.  It  was  discovered  that  some 
relining  at  the  bottom  would  be  nec- 
essary. A  lot  of  about  300  tons  of 
first-class  iron  was  found  that  had 
leaked  through  the  bottom. 

The  Sloss-Sheffield  Steel  &  Iron  Co. 
in  repairing  two  furnaces  added  skip 
hoists,  new  cast  sheds  and  other  im- 
provements that  will  make  a  fine  show- 
ing when  they  are  back  in  full  opera- 
tion. 


ARIZONA 

Construction     of     New     Copper     Queen 
Mill   Progressing 

Bisbee — The  new  Copper  Queen  mill 
below  Warren  is  to  have  four  1,000-ton 
sections.  Ore  mined  by  steam  shovels 
at  Sacramento  hill  will  be  handled  in 
ten-car  trains  by  direct  railroad  to  the 
mill,  two  miles  distant,  and  will  be 
dumped  from  the  cars  into  a  giant 
crusher,  with  jaw  opening  5x7  ft.  and 
capable  of  reducing  a  carload  every  two 
minutes  down  to  8-in.  size.  The  ore 
will  drop  to  two  No.  9  gyratories,  that 
will  reduce  it  to  4-inch  size,  and  thence 
to  Symonds  vertical  disc  crushers  that 
will  crush  it  to  li  in.  It  will  be  weighed 
on  the  way  to  the  storage  bins. 

Grinding  will  be  done  by  rod  mills, 
where  water  will  be  introduced.  Rough- 
ing tables,  which  are  expected  to  take 
out  40  per  cent  of  the  copper,  follow  in 
the  flow  sheet.  The  middlings,  after 
regrinding,  will  go  to  flotation  machines 
of  the  Callow  pneumatic  type,  where  45 
per  cent  of  the  original  metal  will  be 
saved.  The  flotation  tails  will  go  to 
finishing  tables,  which  are  expected  to 
make  a  further  extraction  of  3  per  cent. 
The  concentrates  will  be  dewatered  at 
the  foot  of  the  hill  by  Oliver  filters. 
The  ratio  of  concentration  will  be  four 
to  one  and  the  average  grade  of  the 
concentrates  is  expected  to  be  between 
7  and  8  per  cent  copper. 

About  1,500,000  gal.  of  water  a  day 
will  be  obtained  from  the  company's 
C.  &  C.  shaft  and  an  additional  supply 
fi-om  the  settling  tanks.  Power  will  be 
taken  from  the  Copper  Queen  reverber- 
atories  at  Douglas,  over  an  electric  line 
already  in  place.  An  emergency  steam 
plant  will  be  provided  at  the  mill,  with 
Diesel  engines,  two  of  1,000  hp.  and  two 
of  2,000  hp.  each.  Only  60  men  will  be 
needed,   two-thirds  of  them   mechanics. 

The  mill  is  designed  to  handle  about 
16,500,000  tons  of  developed  ores,  sam- 
pling from  1  to  3i  per  cent  copper. 
Ores  above  the  31-per  cent  grade  will 
be  crushed  at  the  mill,  but  will  then  be 
delivered  to  cars  toi  transportation  to 
Douglas,  for  direct  smelting.  About 
7,000,000  tons  of  still  lower  grade,  not 
above  1  per  cent,  will  be  excavated  by 
steam  shovel.  This  is  to  have  a  special 
dump  near  Don  Luis,  where  leaching 
processes  will  be  tried  in  an  endeavor 
to  secure  profit  from  it. 

The  Boras  Leasing  Company,  dur- 
ing April,  shipped  to  the  Copper  Queen 
smelter  at  Douglas  1,670  tons  of  ore 
averaging  between  6  and  7  per  cent 
copper. 

The  Night  Hawk  Leasing  Co.  has 
completed  its  shaft  to  the  750  level 
and  is  now  drifting  under  its  orebody 
on  the  650  level. 

The  Wolverine  &  Arizona  is  at  pres- 
ent confining  all  operations  to  devel- 
opment work. 


Superior  —  Silver  King  of  Arizona 
Mining  Co.'s  new  three-compartment, 
vertical  shaft  is  635  ft.  deep,  and  the 
615-ft.  level  crosscut  has  been  advanced 
110  ft.  to  connect  with  the  600-ft.  level 
station  of  the  old  shaft.  The  heavy  flow 
of  water,  which  flooded  the  new  6th 
level  station  when  the  old  workings 
were  tapped,  has  subsided  and  the  level 
is  now  drained,  and  will  be  reopened 
and  repaired.  In  the  near  future  the 
sinking  of  the  new  shaft  will  be  re- 
sumed, and  probably  continued  to  the 
1,000-ft.  level.  The  company  will  soon 
be  in  the  market  for  additional  power, 
compressor,  and  pumping  units,  essen- 
tial to  development  and  operation  at 
greater  depth.  Development  continues 
in  the  fourth  ore  shoot  found  in  the 
400-ft.  level  around  the  old  ore  chim- 
ney, and  a  fair  grade  of  milling  ore  is 
being  broken  and  held  in  reserve,  pend- 
ing resumption  of  milling  operations  in 
the  near  future.  John  Fowle  is  vice- 
president  and  general  manager. 

Phoenix  —  The  Stene  Consolidated 
Copper  Co.  is  developing  property  in  the 
extreme  southeastern  corner  of  Mo- 
have County,  Ariz.,  some  of  the  claims 
being  in  Yuma  County  adjacent.  The 
holdings  include  785  acres,  the  main 
part  of  which  is  on  a  blowout  of  sili- 
ceous oxide  and  carbonate  ore.  The 
company  claims  to  have  proved  thus  far 
275,000  tons  of  2^  per  cent  copper  ore 
carrying  some  gold  and  silver.  One 
vein  on  the  property  is  2  ft.  wide  at  the 
surface  and  50  ft.  wide  400  ft.  below  at 
a  point  where  two  tunnels  have  been 
driven  in  on  it.  There  are  also  two 
promising  conglomerate  deposits  on  the 
property. 

The  ore  is  said  to  be  available  for 
leaching.  .An  experimental  leaching 
plant  is  planned.  The  company  was  or- 
ganized to  take  over  the  property  of 
the  R.  M.  Stene  Mines  Co.,  Ltd.,  and 
to  acquire  the  Oregonian  group  adjoin- 
ing. R.  M.  Stene,  Phoenix,  Ariz.,  and 
40  Wall  Street,  New  York,  is  president 
of  the  company,  and  .'V.  P.  Dittmar  gen- 
eial  manager. 

Sombrero  Butte — In  the  300-ft.  level 
crosscut  the  Bunker  Hi'.l  Copper  Co. 
has  cut  a  10-ft.  orebody  60  ft.  from  the 
shaft.  Beyond  this  there  is  a  smaller 
streak  carrying  high  values  in  copper 
and  silver. 

Winkelman — Shipments  of  more  than 
6  tons  daily  are  being  made  from  the 
Antelope  Peak  Mining  Co.'s  property, 
which  has  lieen  operated  intermittently 
for  about  foi'ty  years,  first  for  silver, 
later  for  copper.  Present  shipments 
contain  12  per  cent  copper  and  enough 
silver  and  gold  to  pay  the  frei.ght.  Mine 
workings  reach  over  400  ft.  in  d&pth. 
The  vein  is  6  to  7  ft.  wide  with  2»  ft. 
of  shipping  ore.  The  property  is  well 
equipped  and  development  ife  being 
pushed  vigorously.  W.  F  Ti;,r,riy  is  in 
charge. 
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CALIFORNIA 

Mountain   Copper    Bnys   Ground 
Adjoining 

Redding — During  the  last  few  weeks 
many  old  mining  companies  have  con- 
tracted to  lease  or  to  buy  land  adjoin- 
ing their  own  property,  and  the  latest 
of  these  deals  was  the  purchasing  of 
the  Foresight,  Oversight  and  Back- 
sight claims  by  the  Mountain  Copper 
Co.  The  three  properties  lie  in  the 
Iron  Mountain  district  near  Redding, 
Shasta  County,  and  all  of  them  con- 
tain copper-bearing  veins  which  are  to 
be  aggressively  developed  by  the  new 
management. 

Hydraulic  mining  in  the  Siskiyou  and 
Trinity  fields  has  been  greatly  reduced 
due  to  water  shortage,  and  several  com- 
panies have  been  forced  to  cease  all 
operations.  The  Roxbury  company,  op- 
erating near  Scott's  Bar,  has  made  no 
attempt  to  produce  but  is  centering  all 
work  on  the  Roxbury  district,  com- 
manding the  flow  of  the  Milne,  An- 
drews, San  Jose  and  Whitehill  creeks. 
The  water  that  should  be  obtained  from 
these  creeks  is  thought  suflncient  to 
operate  six  large  giants. 

Pcrtola  —  The  construction  of  the 
eight-mile  tramway,  extending  from 
the  Walker  copper  mine  to  Spring  Gar- 
den, is  rapidly  nearing  completion.  The 
purpose  of  the  big  tram  is  to  eliminate 
shipping  of  concentrates  by  motor 
trucks  from  the  mine  to  Gulling  and 
thereby  greatly  to  reduce  the  ti'anspor- 
tation  costs.  The  plans  include  loading 
the  buckets,  after  bringing  the  concen- 
trates to  Gulling,  with  merchandise  to 
be  taken  back  to  the  mine.  Additions 
to  the  large  flotation  mill  are  being 
planned. 

Minersville — The  Fairview  group  has 
advanced  its  working  tunnel  near  Min- 
ersville to  about  800  ft.  and  it  is  ex- 
pected that  the  main  orebody  will  be 
tapped  within  50  ft.  more.  The  mine 
formerly  ranked  among  the  principal 
gold  producers  of  Trinity  County.  The 
property  is  owned  by  Dunsmuir  Gold 
Mining  Co.,  composed  mostly  of  rail- 
road men. 

Grass  Valley — The  high-grade  vein 
encountered  several  weeks  ago  on  the 
400-ft.  level  of  the  Alcalde  mine  has 
been  intersected  on  the  300-ft.  level, 
where  it  continues  to  show  quartz 
sprinkled  with  free  gold.  Five  stamps 
are  dropping  and  plans  are  now  com- 
pleted for  the  installing  of  five  more  in 
a  few  weeks. 

Volcano — G.  L.  Sallada  company,  of 
Los  Angeles,  has  acquired  the  Dead- 
wood,  Madrone  and  Dead  Sheep  quartz 
mines.  The  mines  were  worked  in  the 
early  days  by  Mexicans  who  were  suc- 
cessful in  obtaining  much  rich  gold  oi-e 
before  water  forced  them  to  discontinue 
work.  The  main  ledge  runs  the  entire 
length  of  the-  mines  and  averages  two 
feet  in  width.  It  is  stated  that  the  new 
management  will  operate  to  consider- 
able  depth. 

The  adjoining  Lowe  property  is  pro- 
ducing steadily  and  keeping  a  mill 
busily  engaged. 


COLORADO 

Road    Conditions    Improved    in    Ouray 

District — Camp    Bird   Continuing 

Development 

Ouray — The  Eurades  Mining  Co.  has 
completed  the  bridge  near  the  Micky 
Breen,  has  opened  the  road  to  pack 
travel,  and  will  have  ■'Yagons  over  the 
road  in  about  ten  days.  The  compressor 
plant  is  going  up  and  work  should  start 
in  a   few  weeks. 

The  Red  Mountain-Silverton  road  is 
still  blocked,  but  only  a  few  slides  and 
drifts  remain.  Traffic  over  this  road 
will  begin  in  about  two  weeks,  through 
to  Silverton. 

The  Paymaster  Mines  Co.  has  struck 
4  ft.  of  good  galena  carrying  silver; 
development  is  slow  just  at  present 
owing  to  the  condition  of  the  Red 
Mountain  road,  but  work  will  begin  at 
this  mine  when  the  road  opens. 

The  Silver  Mountain  Mines  Co.  is 
drifting  on  the  Kentucky  Giant  vein 
with  fair  results.  The  upper  workings 
on  this  vein  have  been  cleaned  out  and 
ore  is  being  hoisted  from  certain 
winzes. 

Camp  Bird  continues  developing  at 
the  new  tunnel  level,  with  results  un- 
known to  the  public.  It  is  evident  that 
ore  has  been  developed,  as  considerable 
has  been  stgred  in  a  large  dump  out- 
side the  tunnel  separate  from  the  waste 
dumps.  It  seems  hardly  likely  that 
another  season  will  pass  without  seeing 
resumption  of  milling,  with  possibly 
changes  in  the  former  flow  sheet. 

Fellin,  Mai-tini,  et  al,  leasing  on  the 
El  Mahdi,  have  developed  a  very  good 
showing  of  excellent  ore.  About  two 
feet  of  this  ore  runs  around  $100  per 
ton,  mostly  silver.  This  is  one  of 
the  most  substantial  appearing  strikes 
made  here  for  some  time  and  indicates 
the  still  big  possibilities  of  the  Bachelor 
district. 

The  Mountain  Top  Mining  Co.  has 
been  steadily  shipping  high-grade  sil- 
ver-lead ore  and  concentrates.  It  is 
prepared  to  let  a  contract  for  several 
hundred  feet  of  shaft  sinking  but  is 
temporarily  delayed  by  a  recent  heavy 
flow  of  water.  Pumps  are  on  the  way 
for  handling  this  water. 

The  Red  Mountain  Mines  Co.  has 
developed  ore  in  several  different  head- 
ings in  the  Yankee  Girl,  Genesee  and 
the  other  old  Red  Mountain  mines  under 
its  control,  and  expects  to  be  a  heavy 
shipper  this  season  when  the  railroad 
opens.  Very  likely  the  small  mill  will 
be  operated  again,  probably  with  im- 
provements. 

IDAHO 

Murray — The  Monarch  mill  is  being 
remodeled  for  the  use  of  lessees  on 
the  Monarch  mine.  Several  carloads 
of  exceptionally  high-grade  lead-silver 
ore  have  been  shipped  from  this  prop- 
erty i-ecently,  and  much  good  milling 
ore  has  also  been  developed.  The 
Monarch  is  situated  near  Murray  and 
is  owned  by  the  Fidelity  company,  the 
chief  stockholders  in  which  reside  in 
St.  Paul.  Allen  G.  Kennedy,  of  Wal- 
lace, is  manager. 


MICHIGAN 

Immigrants  Arriving  in  Copper  Coun- 
try—Hancock Rock  Below  Grade 
Expected 

BY  HOMER  GUCK 

Calumet — For  the  first  time  in  six 
years  there  is  some  evidence  of  the  ar- 
rival of  immigrants  for  the  mines  of 
the  Michigan  copper  country.  More 
are  expected  within  six  months.  There 
are  plenty  of  opportunities  for  them 
in  the  mines. 

Quincy  is  building  a  crushing  plant' 
at  the  smelter.  This  will  be  utilized 
for  the  purpose  of  grinding  up  the 
brick  that  are  taken  from  the  inside 
of  the  furnaces.  These  brick  become 
impregnated  with  copper  after  pro- 
longed use. 

Calumet  &  Hecla  is  extending  its 
electric  power  lines  for  the  purpose  of 
carrying  high  voltage  to  the  asso- 
ciated mines  at  the  north  end  of  the 
county.  These  lines  are  now  being  nin 
from  Laurium  toward  No.  4  Kearsai'ge 
and  later  on  will  go  to  the  Ahmeek 
and  the  Allouez  mines.  The  more  gen- 
eral use  of  electric  trams  underground 
requires  more  power  underground. 

The  same  company  continues  to  ship 
copper  by  rail,  at  the  rate  of  three  cars 
daily.  Notwithstanding  the  fact  that 
navigation  has  been  open  for  40  days, 
to  date  but  two  cargoes,  totaling  10,- 
000,000  lb.,  have  gone  forward  by  water. 

The  only  construction  work  that  the 
Calumet  &  Hecla  is  carrying  foi"ward 
at  present  is  underground  haulage  on 
the  conglomerate  at  the  83i'd  level.  The 
flotation  mill  improvement  and  the  pro- 
posed remodeling  of  the  smelter  plant 
have  been  held  in  abeyance  owing  to 
the  difficulty  in  securing  labor  and  the 
high  cost  of  every  material  entering 
into  the  construction  account. 

The  work  of  dismantling  the  Tama- 
rack stamp  mill  will  be  undertaken  this 
week  and  will  be  pushed  rapidly.  This 
mill   was   abandoned    a    year    ago. 

Houghton — In  the  Xew  Baltic  shaft 
of  the  Arcadian  Consolidated  property 
the  crosscut  on  the  500-ft.  level  back  to 
the  vein  is  well  under  way,  following 
the  unwatering  of  the  shaft.  There  is 
reason  to  believe  that  the  vein  will  be 
tapped  within  a  week,  if  the  present 
rate  of  progress  is  maintained.  On  the 
400-ft.  level,  where  the  showing  of  cop- 
per was  so  spectacular,  work  will  be 
resumed  at  once.  Arcadian  had  a  lit- 
tle trouble  getting  coal  but  this  prob- 
lem has  been  solved,  temporarily  at 
least. 

There  has  been  no  improvement  in 
the  underground  developments  at  the 
Hancock  mine.  Operations  in  the  last 
few  months  have  been  in  a  "rock"  the 
character  of  which  is  not  up  to  expec- 
tations. There  is  hope  that  two  of  the 
formations  which  now  are  being  opened 
may  improve  with  further  opening,  but 
beyond  that  hope  there  is  the  cold  fact 
that  the  milling  "rock"  is  not  high 
grade  and  nothing  but  opening  on  a 
very  large  basis  could  make  it  possible 
to  operate  the  mine  at  a  profit. 


1288 


Engineering    and    Mining    Journal 


Vol.  109,  No.  23 


JOPLIN-MIAMI  DISTRICT 
.Missouri-Kansas-Oklahoma 

Waco — Rapid  progress  is  being  made 
by  the  Butte-Kansas  Mining  Co.  in 
erecting  a  new  mill  to  take  the  place 
lost  by  a  cave-in  following  the  heavy 
rain  and  wind  storms  of  May  3-4.  The 
new  mill  is  being  constructed  a  short 
distance  to  the  north  of  the  one  lost, 
and  will  be  almost  an  e.xact  duplicate 
of  it.  This  company  has  lost  two  mills, 
the  first  one  being  completed  late  in 
December,  1917,  and  had  only  been  in 
operation  a  few  days  when  it  was 
totally  destroyed  by  fire  of  unknown 
origin.  This  was  on  Christmas  day, 
1917.  Another  mill  was  decided  upon 
and  was  completed  the  following  sum- 
mer, and  the  mine  has  been  a  steady 
producer  for  many  months.  L.  P. 
Buchanan,  of  Joplin,  is  managing  direc- 
tor of  the  property. 

Carterville — The  shortage  of  miners 
in  Webb  City  and  Carterville  is  so 
great  now  that  the  operators  of  the 
American  Zinc,  Lead  &  Smelting  Go's 
Davy  mine  at  Carterville  are  giving 
machine  shovels  a  try-out.  Where  60 
shovelers  were  needed  recently  only 
twelve  reported  for  work. 

MONT.\NA 

Butte — The  labor  situation  in  the 
mines  of  the  Anaconda  company  con- 
tinues poor,  with  an  undercurrent  of 
antagonism  in  evidence.  The  company 
is  continuing  its  policy  of  barring  em- 
ployment to  the  I.  W.  W.  As  an 
example  of  the  curtailment  the  Badger 
State,  one  of  the  larger  mines  of  the 
Anaconda,  is  shipping  daily  only  about 
one-third  its  normal  tonnage. 

Shipments  from  the  Davis  Daly's 
Hibemia  mine  have  been  increased  to 
100  tons  daily.  The  new  ore-sorting 
device  recently  installed  is  effecting  a 
saving  of  about  $100  daily  and  the 
employment  of  gasoline  locomotives  in- 
stead of  horses  for  surface  tramming 
of  ore  about  $500  monthly.  The  labor 
turnover  is  often  averaging  50  per  cent 
a  month. 

A  statewide  movement  to  appeal  to 
Congressmen  to  enact  legislation  pro- 
viding for  an  excise  tax  on  gold  has 
been  started  by  the  Barnes-King  De- 
velopment Co.,  one  of  the  principal 
gold  producers  of  Montana.  If  relief 
is  not  granted,  gold  production  in  Mon- 
tana, aside  from  that  had  in  associa- 
tion with  copper  mining,  will  come  to 
an  absolute  stop. 

Plans  are  progressing,  it  is  under- 
stood, for  the  merging  of  the  properties 
of  the  Butte-Bullwacker  and  the  Butte- 
Duluth  copper  companies,  both  of  which 
are  being  operated  by  common  inter- 
ests. Shipments  being  made  from  both 
properties  to  the  leaching  plant  of  the 
Anaconda  company. 

Clancy — The  Legal  Tender  Consoli- 
dated has  shut  down  and  the  plant  is 
being  dismantled.  This  property  has 
been   a  great  disappointment. 

Arrangements  are  being  made  by 
the  Liverpool  company  for  treatment 
of  low-grade  ore  at  the  plant  at  Helena 
of  the  New  York-Montana  T.  &  E.  Co. 


NEVADA 

Tonopah-Divide    Installs    New    Hoist — 
Labor  Condition.s   Improving 

Tonopah  —  Reported  bullion  ship- 
ments for  first  cleanup  in  May,  repre- 
senting about  two  weeks'  operation,  in- 
dicate a  gross  production  from  the  dis- 
trict for  May  at  about  $500,000.  Labor 
conditions  are  fair,  and  there  appear.s 
to  be  less  of  the  "strike  on  the  job" 
spirit  than  previously. 

Divide — The  Tonopah  Divide  has  in- 
stalled a  larger  and  more  modern  hoist 
with  hoisting  speed  of  600  ft.  per  min- 
ute. Development  work  has  been  carried 
on  on  the  365,  470  and  585  levels.  On 
the  last,  or  585  level,  the  east  drift 
is  reported  to  have  made  a  total  ad- 
vance from  the  shaft  crosscut  of  668 
ft.,  with  the  last  ten  feet  in  ore  of 
milling  grade.  It  is  stated  that  this 
ore  is  of  a  different  character  than  that 
of  the  upper  levels,  being  more  siliceous 
and  containing  excessive  pyrite. 

Austin — In  Engineering  and  Mining 
Journal  of  April  17  it  was  stated  that 
"increasing  interest  is  manifested  on 
the  Wedekind  lease  on  the  Herschell 
Consolidated  close  to  the  depot  at  Aus- 
tin, where  ore  averaging  70  oz.  silver 
and  40  per  cent  lead  was  found  on  the 
surface  and  is  holding  out  with  develop- 
ment. The  property  is  in  what  is  called 
the  base-metal  zone  of  the  district." 
The  item  concluded  by  stating  that 
"George  D.  Kilborn,  of  Reno,  is  develop- 
ing the  property"  which  was  incorrect. 
Any  credit  for  re-opening  this  old  prop- 
erty, discarded  for  forty  years,  is  due 
the  present  owner,  E.  H.  Wedekind, 
.■ho  has  paid  all  expenses  out  of  his 
o\vn  pocket. 

WASHINGTON 

Keller — The  Iron  Creek  Mining  Co.  is 
pouring  concrete  for  the  foundations  of 
a  25-ton  experimental  mill,  the  ma- 
chinery for  which  is  ready  on  the 
ground.  The  mill  is  expected  to  be  in 
operation  within  a  few  months.  The 
Illinois  Copper  Mining  Co.  is  preparing 
to  resume  operations. 

Orient — The  First  Thought  Extension 
Mining  Co.  reports  that  it  has  encoun- 
tered a  gold  quartz  vein  in  its  new 
shaft,  which  may  be  an  extension  of  the 
First  Thought  vein. 

MEXICO 

Sonora 

Considerable  satisfaction  is  ex- 
pressed among  mining  operators  in 
southern  Sonora  due  to  the  fact  that 
the  difliculties  between  the  Government 
and  the  Yaquis  have  apparently  been 
settled  for  the  time  being.  Many  of 
the  Indians  have  taken  up  arms  with 
the  new  revolutionary  party  and  re- 
ports from  the  southern  part  of  the 
state  advise  that  everywhere  there  is 
quiet. 

Owing  to  the  death  of  the  principal 
owner  of  the  Buena  Vista  Mining  Co. 
work  at  the  property  near  Lampazos 
has  been  stopped  temporarily. 

Plans  arc  being  made  to  increase  the 
capacity  of  the  Progresso  mill.  Haul- 
ing by  trucks  is  now  being  done  from 


Nacozari  to  Progresso  via  Cumpas  and 
Moctezuma,  whereas  formerly  a  road 
from  the  property  to  Hermosillo  via 
Colorado  was  used.  After  the  killing 
of  W.  Tovote,  mining  engineer,  and  the 
burning  of  the  Progresso  company's 
trucks,  Superintendent  A.  McFarlane 
built  the  new  road  north,  connecting 
with  the  Moctezuma-Cumpas  road  to 
Nacozari.  The  new  road  entirely 
avoids  the  country  where  Yaqui  raids 
are  likely. 

Guanajuato 

Guanajuato— Owing  to  the  recent 
political  disturbances  in  the  country, 
operations  in  the  Guanajuato  district 
have  been  more  or  less  curtailed.  On 
May  6,  the  Federal  garrison  revolted, 
turning  over  to  the  revolutionary 
forces  but  without  bloodshed.  Demands 
were  made  by  the  revolting  soldiers  for 
arms  and  horses  which  resulted  in  a 
loss  to  several  of  the  mining  companies 
of  horses,  saddles  and  arms  of  their 
watchmen,  especially  at  their  proper- 
ties lying  outside  the  city.  Train  serv- 
ice was  discontinued  from  this  date 
until  May  11,  thereby  seriously  ham- 
pering work  through  causing  a  lack 
of  supplies,  a  trainload  of  cyanide  and 
other  material  having  been  held  up  in 
transit. 

By  reason  of  inability  to  obtain  sup- 
plies because  of  political  disturbances, 
the  Guanajuato  Consolidated  M.  &  M. 
Co.  was  forced  to  shut  down  its  80- 
stamp,  250-ton  mill  in  the  city  of 
Guanajuato.  A  small  force  of  men 
is  being  kept  at  work  in  the  mine  and 
mill  and  as  freight  service  has  been 
resumed,  operations  are  expected  to 
start  by  May  23  (written  May  17). 

Carmen — The  10-stamp,  50-ton  mill 
of  Carmen-Guanajuato  Gold  Mine  Co., 
which  is  a  subsidiary  of  the  Guanajua- 
to Consolidated  M.  &  M.  Co.,  has 
ceased  operations  owing  to  political 
disturbances. 

Santa  .\na — The  aerial  tramway  be- 
ing erected  to  carry  ore  from  the  mines 
of  the  Esperanza  Mines  Co.  to  the  San 
Matias  mill  of  the  Guanajuato  Devel- 
opment Co.  in  Guanajuato,  to  which 
they  belong,  is  nearly  completed,  as 
well  as  repairs  to  the  mill.  Conditions 
permitting,  operations  are  expected  to 
begin  by  the  end  of  June.  H.  C.  Field 
is  in  charge  of  construction. 

Peregrina — Operations  at  the  mill  of 
the  Peregrina  Mining  &  Milling  Co. 
have  been  slightly  curtailed  for  the 
last  two  weeks  but  are  expected  to  be 
resumed  in  full  with  the  resumption  of 
freight  service  from  Guanajuato  to  the 
main  line  of  the  railroad  at  Silao. 

Chihuahua 

Parral — El  Refugio  mining  com- 
pany is  building  a  200-ton  cyanide 
plant  and  installing  large  pumps.  The 
mine  is  now  being  unwatered.  Equip- 
ment for  electric  haulage  is  arriving 
at  the  mine.  Several  adjoining  proper- 
ties have  been  purchased.  The  mill 
being  built  is  intended  as  the  first 
unit  of  a  large  plant.  Table  concen- 
tration will  precede  cyaniding.  The 
ore  is  silver-lead  sulphide. 
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Silver  and  Sterling  Exchange 


Sterling 
Kxchftnge 

Silver 

May 

Sterling 
Exchange 

Silver 

Nruy 

New  York, 
Cents 

London, 
Pence 

New  York, 
Cents 

London, 
Pence 

27 

28 
29 

3861 

389 

386 

102 
100 

99| 

.591 
57? 
57f 

31 

June  1 

2 

387J 
.^94" 

"99| 
991 

57f 
571 
57 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and   are  in  cents  per  troy  ounce 
of  bar  silver.  999  fine.     London  quotations  are  in  pence  per  troy  ounce  of  sterling-  silver.  925  fine. 

Daily  Prices  of  Metals  in  New  York 


Copper 

Tin    . 

Lead 

Zine 

May 

Eleotrolytio 

18    15 
18.25 
18.25 

i8;35 
18.35 

99  Per  Cent 

Straits 

N.Y. 

St.  L. 

St.L. 

27 
28 
29 
31 
June  1 
2 

49  50 
50.00 

50  00 

49;  50 
50  25 

51.50 
52.00 
51.50 

5i'25 
50.75 

8.50 
8.50 
8.50 

8' 50 
8.50 

8.35 
8  45 
8.45 

8 '.50 
8  50 

7  40 
7.45. 
7.50 

7'.  55 
7  50 

The  above  quotations  are  olir  appraisal  of  the  average  of  the  major  markets  based  e-enerally 
on  sales  as  made  and  reported  by  produners  and  aK^encies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing-  values  of  the  metals  for  prompt  and  nearby  deliveries  constituting^  the  major 
markets,  reduced  to  the  basis  of  New  York.  cash,  except  where  St.  Louis  is  the  normal  basing 
point.     All  prices  are  in  cents  per  pound. 

Copper  is  commonly  so!d  on  terms  "delivered."  which  means  that  the  seller  pays  the  freierht 
from  refinery  to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing  to 
fiffure  net  prices  on  individual  transactions.  Consequently,  an  average  deduction  is  made  from 
the  "delivered"  price.  At  present  the  average  cost  of  delivery  from  New  York  refineries  is  0.i5<?. 
per  lb.,  and  that  deduction  is  made  to  arrive  at  the  New  York  price.  When  copper  is  sold  f.o.b. 
or  f.a.s.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ing^ot  bars  and  cakes.  For  ingots 
Mi  extra  of  0.05e.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes 
are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at 
:j'»c.  per  100  lb.  above  St.  Louis.  Tin  is  quoted  on  the  basis  of  spot  American  tin,  99  per  cent 
grade,  and  spot  Straits  tin. 

London 


Copper 

Tin 

Lead 

Zinc 

May 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3  M 

27 
28 

■     29 
31 

June  1 

2 

911 
93J 

95' 
961 
95 

95| 
96| 

981 
98i 
98 

105 
105 

105 
106 
106 

2701 
274^ 

274i 
2721 
273f 

277^ 
280^ 

280 

279-1 

2801 

38} 
381 

}9 
39 
38 

391 
39i 

40 
40 
39i 

43; 

431 

44' 
441 

43} 

451 

46" 

46! 
46} 
454 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
in  pounds  sterling  per  ton  of  2.240  lb. 


All  prices  are  ' 


Metal  Markets 

Monthly  Average  Prices  for  May 

Copper: 

New  York  Electrolytic   18.484 

London  Standard    96.750 

London    Electrolytic    109.200 

Lead: 

New  York    8.576 

St.   Louis    8.352 

London    38.488 

Silver: 

New  York    102.585 

London    60.010 

Sterling   Exchange    383.360 

Zinc: 

New  York 7.938 

St.   Louis    7.588 

London    45.088 

Tin: 

99    per   cent    53.230 

Straits 55.100 

London    294.813 


New  York,  June  2.  1920. 

A  slightly  more  optimistic  feeling  is 
in  evidence  among  the  metal  producers 
with  the  gradual  improvement  in  trans- 
portation. Copper,  lead,  and  zinc  all 
exhibited  a  firmer  tendency,  although 
sales  have,  in  general,  been  small.  Tin 
is  still  unsettled. 

Copper 

The  buying  movement  expected  this 
month  has  not  yet  really  begun,  al- 
though sales  were  larger  last  week 
than  for  some  time,  in  spite  of  the  holi- 
day. A  firmer  tone  has  existed  for  the 
last  two  or  three  days,  as  small  lots  in 
the  nands  of  traders  have  been  pretty 
well  disposed  of.  Business  continues  in- 
active with  the  larger  producers. 

Japanese  copper  is  still  hanging  over 
the  market.  Some  was  sold  last  week 
for  17ic.,  New  York,  and  yesterday 
and  today  quantities  up  to  1,000  tons 
are  being   offered  for  immediate   ship- 


ment from  Japan  at  18c.  or  less.  This 
is  all  American  copper.  The  Japanese 
interests  are  also  reported  to  have  some 
which  has  not  yet  been  shipped  from 
this  country.  This  may  be  a  strategic 
move  to  depress  the  price  preparatory 
to  buying  a  little  later.  If  so,  it  seems 
doomed  to  failure. 

The  Copper  Export  Association  has 
arranged  to  sell  copper  on  credit  to 
some  of  its  European  clients  over  a 
period  of  two  years.  The  price  is  to 
be  fixed  from  time  to  time  as  purchases 
are  made  against  these  credits.  The 
association  will  draw  on  the  buyers, 
with  documents  attached,  the  drafts 
payable  three  months  following  ship- 
ment, which  will  be  accepted  by  the 
buyers  against  surrender  of  documents. 
The  financial  and  commercial  standing 
of  the  buyers  will  in  itself  assure  the 
payment  of  the  drafts.  In  addition  to 
this  security,  the  buyers  have  arranged 
that  European  banks  of  the  highest 
standing  guarantee  payment  of  the 
drafts  at  maturity. 

The  arrangement  provides  that  buy- 
ers have  the  right  to  two  renewals  of 
the  original  draft  at  intervals  of  three 
months,  so  that  ultimate  payment  may 
be  deferred  for  nine  months  following 
shipment.  The  drafts  carry  interest 
from  date  of  shipment  to  date  of  pay- 
ment. The  association  confidently  ex- 
pects that  this  arrangement  will  result 
in  a  large  increase  in  business  as  soon 
as  the  present  chaotic  conditions  abroad 
are  removed. 

Lead 

Small  lots  of  prompt  lead  continue  in 
demand,  though  inquiries  have  not  been 
as  active  during  the  last  week.  Scar- 
city in  the  Middle  West  has  caused  the 
St.  Louis  price  to  equal  that  of  New 
York.  The  large  producers  expect  a 
scarcity  of  lead  this  summer  and  fall 
and  expect  prices  to  go  up  rather  than 
down.  They  consider  that  the  bears  did 
their  worst  in  May.  But  little  business 
is  being  done  in  futures,  though  Au- 
gust and  September  deliveries  can  be 
had  at  73c.  St.  Louis.  There  is  some 
talk  that  Japan  will  try  to  sell  lead  as 
well  as  copper,  though  no  offers  have 
yet  been  made. 

Zinc 

Indications  point  to  the  fact  that  the 
bottom  has  been  reached  in  the  zinc 
market,  and  a  slight  increase  in  price  is 
evident.  The  movement  cannot  pro- 
gress far  with  London  stagnant  around 
£44  and  ample  supplies  reported.  Few 
sales  have  been  made  locally,  and  the 
market  is  still  anything  but  active. 

Tin 

Continued  decline  and  want  of  real 
recovery  in  London  have  made  the  mar- 
ket unsatisfactory.     Little   business   is 
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being  done.  Ninety-nine  per  cent  is 
selling  for  almost  the  same  as  the 
better-grade  Banca  tin.  A  i-ather  large 
supply  of  the  latter  has  been  released, 
which  has  reduced  the  price.  Tin  users 
prefer  the  brand  with  which  they  are 
familiar,  even  though  an  equally  high- 
grade  article  may  sell  cheaper  for  the 
time  being. 

Straits  tin  for  future  delivery:     May 

27,  50@50lc.;  May  28,  50^@51c.;  May 
29,  50@50Jc.;  June  1,  50i@51c.;  June 
2,  50i@51c. 

Arrivals  of  tin  in  long  tons:  May  26, 
Singapore,  50.  Total  for  May,  6,230. 
June  1,  Hongkong,  .50;  Rotterdam,  100. 

Silver 

The  demand  for  China  direct  ship- 
ment having  fallen  off,  silver  declined 
to  99 ic.  New  York  delivery  and  also 
for  San  Francisco.  The  large  transfers 
of  coin-bars  from  the  Continent,  and  of 
silver  coin  itself  for  the  London  refin- 
eries, have  satisfied  the  English  market 
and  explain  the  lack  of  inquiry  here  for 
that  quarter. 

Mexican   Dollars:   May  27,  78c;   May 

28,  76ic.;  May  29,  753c.;  June  1,  753c.; 
June  2,  753c. 

Gold 
Gold  in  London  on  May  27,  106s.  6d.; 
May   28,   105s.   8d.;   May   31,   106s.   3d.; 
June  1,  106s.  3d.;  June  2,  104s.  lOd. 

Foreign  Exchange 
The  principal  feature  of  the  week 
has  been  the  pronounced  rise  in  ster- 
ling. Marks  have  declined  sharply,  in- 
dicating that  the  speculative  interest 
was  large.  On  Tuesday,  francs  and  lire, 
in  units  to  the  dollar,  were  12.86  and 
16.88  respectively.  German  marks  were 
2.59c.  and  New  York  funds  in  Montreal, 
122  per  cent  premium.  The  Canadian 
■war  duty  of  7J  per  cent  on  practically 
all  imported  merchandise  has  been 
removed. 

Other  Metals 

Aluminum — Ingot  is  quoted  at  33c. 
per  lb.,  with  31J@32Jc.  open  market  for 
98@99  per  cent  virgin;  quiet.  Un- 
changed. 

Antimony — Market  slightly  weaker 
and  dull,  with  tendency  to  shade  prices. 
Spot,  8:;@9ic.  per  lb.;  Cookson's  "C" 
grade,  143c.  Chinese  and  Japanese 
brands,  easy,  83@93c.,  but  no  demand. 

'Needle  Antimony  —  The  market  for 
Chinese  needle  antiniony  in  lump  form 
is  firm  at  91c.  per  lb.,  although  demand 
continues  quiet.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  12  to  15c.  per  lb.  according  to 
quantity.     Unchanged. 

Bismuth— Unchanged  at  $2.70@$3 
per  lb.  for  500-lb.  lots. 

Cadmium — Quoted  nominally  at  $1.40 
@$1..50  per  lb.  Some  metal  may  be  had 
as  low  as  .$1.20  per  lb.     Unchanged. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  fonn. 

Cobalt — Metal  remains  unchanged  at 
!f;2.50@$3  per  lb.   Black  oxide,  .$2  per  lb. 

Iridium — Metal  scarce  at  $300  per  oz., 
t  It  no  business. 


Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c;  Monel  metal,  shot,  35c; 
blocks,  35c.,  and   ingots,   38c.   per  lb. 

Osmium — Open  market  prices,  $50@ 
$75   per  troy   oz. 

Palladium— Quoted  at  $80@$85  per 
oz.     Market  dull  and  weaker. 

Platinum — Market  weaker  at  $85@ 
$90  per  oz.     Business  very  dull. 

Quicksilver — Market  fairly  steady,  at 
$80  per  75-lb.  flask.  San  Francisco 
wires  $80;  steady. 

Ruthenium — Market  value,  $200@ 
$220  per  troy  oz.     Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Chrome  Ore — Current  price  of 
chrome  ore  on  the  basis  of  CriOa  varies 
with  the  sesquioxide  contained.  The 
guaranteed  50  per  cent  foreign  ore  with 
a  minimum  of  6  per  cent  silica  ranges 
from  72c.  to  80c.  per  unit.  New  York. 
California  concentrates,  50  per  cent 
Cr:0.,  and  upward,  60@65c.  per  unit, 
f.o.b.  mines.     Unchanged. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports:  Old 
Range  bessemer,  $7.45;  Old  Range  non- 
bessemer,  $6.70;  Mesabi  bessemer. 
$7.20;  Mesabi  non-bessemer,  $6.55.  Lake 
shipments  are  increasing  and  more 
boats  are  going  into  commission. 

Manganese  Ore — Market  quiet,  with 
high-grade  ore  quoted  80@85c.  per 
unit.  Chemical  ore  (MnO^.)  quoted  at 
$80@$90  per  gross  ton.     Unchanged. 

Molybdenum — No  business;  market 
unchanged.  Quoted  nominally  at  75c. 
per  lb.  of  contained  sulphide  for  85  per 
cent  MoS:. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ores. — Ilmenite,  $20  per  ton 
for  ore  containing  52  per  cent  TiO;  Un- 
changed. Rutile,  standard  imported 
Norwegian  grade,  carrying  a  minimum 
of  95  per  cent  titjuiiuni  dioxide,  in  the 
form  of  concentrates,  is  quoted  at  lie. 
per  lb. 

Tungsten  Ore — Chinese  wolframite 
continues  to  be  quoted  $6.50(a)$7  per 
unit.  Bolivian  spot  is  offered  nominally 
at  $8..50@$9  per  unit.  A  California 
producer  informs  us  that  he  has  large 
stocks  of  scheelite  but  cannot  afl'ord  to 
sell  in  competition  with  imported  ore. 
He    states    that   he    should    receive    not 
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less  than  $15  per  unit,  but  has  made  no 
quotations. 

Uranium  Ore  (Carnotite) — $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (U:Os).  Ores  must  contain  a  min- 
imum of  2  per  cent  U,0,. 

Vanadium  Ore — Prices  are  usually 
based  on  vanadium  content,  and  at 
present  range  from  $1  to  $3  per  lb.  of 
contained  vanadium.  Variation  also 
depends  on  presence  of  lead,  copper,  ar- 
senic,  molybdenum,   uranium,   etc. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@$100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin.  Mo.,  May  29. — Zinc  blende,  per 
ton,  high.  $47.90;  basis  60  per  cent 
zinc,  premium,  $45;  Prime  Western, 
$43..50@$42.50;  fines  and  slimes,  $41@ 
$37.50;  calamine,  basis  40  per  cent  zinc, 
$36.  Average  settling  prices:  Blende, 
$44.90;  calamine,  $37.55;  all  zinc  ores, 
$44.75. 

Lead,  high,  $105.40;  basis  80  per  cent 
lead,  $100;  average  settling  prices,  all 
grades  of  lead,  $102.90  per  ton. 

Shipments  for  the  week:  Blende, 
9,463;  calamine,  188;  lead,  1,845  tons. 
Value,  all  ores  the  week,  $621,760. 

Shipment  for  five  months:  Blende, 
262,753;  calamine,  4,377;  lead,  40,270 
tons.  Value,  all  ores  five  months, 
$17,747,240. 

Buying  orders  for  blende  were  light 
and  prices  seemingly  weak,  but  on 
Friday  additional  orders  were  received 
and  the  market  strengthened,  retaining 
the  advance  of  the  previous  week.  Buy- 
ing this  week  exceeded  the  production 
by  from  2,000  to  3,000  tons.  Transpor- 
tation tangles  keep  the  shipments 
lower  than  the  purchases,  and  the  ton- 
nage of  unsold  ore  is  dwindling. 

Platte^ille,     Wis..     May     29— Blende, 

basis  60  per  cent  zinc,  $47@$49  per  ton 
for  high  grade.  Lead  ore,  basis  80  per 
cent,  $100  per  ton.  Shipments  reported 
for  the  week:  Blende,  888;  calamine, 
120;  lead,  160;  sulphur  ore,  82  tons. 
Shipments  for  the  year:  Blende.  30,- 
612;  calamine,  1,860;  lead,  2.876;  sul- 
phur ore,  596  tons.  Shipped  during 
week   to  separating  plants,   2,232  tons. 

Non-Metallic  Minerals 

.\sbeslos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooko,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt: 
from  Sherbrooke  to  New  York.  27ic.. 
carload  lots.  Crude  No.  1,  $1,800@ 
$2,500;  crude  No.  2,  $1,100@$1„500; 
spinning  fibres,  $400@$700;  magnesia 
and  compressed  sheet  fibres,  $300@ 
$400:  shingle  stock.  $100@$1.50;  paper 
stock,  $60@$80;  cement  stock,  $17.50@ 
$30;  floats,  $8..50@$15  per  short  ton. 
Crude  No.  1,  f.o.b.  Thetford  Mines, 
freight  to  N°w  York  $8.45  per  ton  in 
carload  lots.  Five  per  cent  Canadian 
royalty  export  sales  tax  must  be  added 
to  these  prices. 
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Barytes — Crude,  88  to  94  per  cent  ba- 
rium content,  $8@$10  per  net  ton; 
ground,  (white)  $20@$'22  in  bags,  car- 
load lots;  (oflf-color)  $16@$18  in  bags, 
carload  lots;  all  prices  f.o.b.  Kings 
Ci-eek,  S.  C.  Prices  f.o.b.  Cartersville, 
Ga.,  are  $23@$25  per  net  ton  for 
ground,  white;  $16(a)$19  for  ground  off- 
color;  $12  per  gross  ton  for  crude,  88@ 
94  per  cent. 

Chalk— English,  extra  light,  5@7c. 
per  lb.;  light,  5@6c.  per  lb.;  dense, 
4@5c.  per  lb.,  f.o.b.  New  York.  Un- 
changed. 

China  Clay  (Kaolin) — Imported  lump, 
$2.5@$35  per  ton;  imported  powdered, 
$30@$60  per  ton;  domestic  lump,  $10@ 
$20  per  ton;  domestic  powdered,  $2.5(3) 
$40  per  ton,  f.o.b.   New  York. 

Feldspar— Crude,  $7.50@$8  per  gross 
ton,  f.o.b.  Maryland  and  North  Carolina 
points;  ground,  $18@$25,  car  lots,  f.o.b. 
Baltimore. 

Fluorspar — Ohio  district:  prompt,  $28 
per  ton;   contract,  $23(ji925   per   ton. 

Fuller's  Earth — Remains  firm  at  $25 
@$30  per  ton  for  domestic  and  $35@ 
$40  for  foreign,  with  little  material 
available  at  these  prices. 

Graphite  —  Present  quotations  for 
crucible  flake  are:  80  per  cent  carbon 
content,  5c.  per  lb.;  90  per  cent,  7(5)9c.; 
30  per  cent  (dust  polish  grade)  Ic;  50 
per  cent  (dust  facing  grade)  lie,  f.o.b. 
Ashland,  Ala.  Me.xican  amorphous 
graphite  is  being  sold  at  $55@$60  per 
short  ton;  Korean,  3!,'c.  per  lb.;  Mada- 
gascar, 9c.;  Ceylon,  4s@16c.,  according 
to  quality.     Unchanged. 

Gypsum — Wholesale  price,' plaster  of 
paris  in  carload  lots,  is  $3.75  per  250- 
Ib.  bbl.,  alongside  dock  New  York. 

Kaolin — See   China   Clay. 

Magnesite — Dead  burned,  for  refrac- 
tory (see  Refractories). 

Magnesite.  Calcined  —  High-grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  poir  ts.  The  price  of 
freshly  ground  calcini  d,  suitable  for  the 
flooring  trade,  is  $65(t^$75  per  ton  f.o.b. 
Eastern  points. 

Mica — No  change  in  prices  per  lb.  for 
sheets  slightly  stained  and  for  clear 
mica  according  to  grade:  No.  6,  50c.; 
No.  5,  $1.20@$1.40;  No.  4,  $2@$3;  No. 
3,  $4.25@$5;  No.  2,  $5.50@$7;  No.  1, 
$8;  all  prices  f.o.b.  New  York. 

MonaEite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Phosphate  Rock  —  Prices  quoted  per 
long  ton  at  Florida  ports  are:  68  per 
cent  tricalcium  phosphate,  $6.85;  70  per 
cent,  $7.35;  74  to  75  per  cent,  $10;  75 
per  cent  minimum,  $10.50;  77  per  cent 
cent  minimum,  $12.50.     No  offerings. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2Jc.  per  lb.     Unchanged. 

Pyrites — High  prices  paid  by  foreign 
consumers  are  holding  down  imports  of 
this  mineral.  Spanish  furnace  size  ore 
has  sold  at  16Jc.  Freights  range  from 
15s.  to  17s.  No  change  in  domestic 
situation. 

Sulphur — Demand  is  good  and  prices 


average  $18  per  ton  for  domestic,  and 
$20  for  export,  f.o.b.  Texas  and  Louis- 
iana mines. 

Talc — Prices  f.o.b.  Vermont  are  $9.50 
(a'$14  per  ton,  paper  making;  roofing 
grades,  $8@$9;  rubber  grades,  $9@$15. 
California  talc  sells  for  $20@$35,  tal- 
cum powder  grade. 

Mineral  Products 

Arsenic — White  arsenic,  16@19c.  per 
lb.;  sulphide,  powdered,  20@21c.  per 
lb.,  f.o.b.  works. 

Nitrate — Soda  quoted  at  $3.85  per 
cwt.,  ex  vessel,  Atlantic  ports.  Fu- 
tures are  quoted  $3.90@$4.10.  Double 
refined,  granulated,  5^c.  per  lb.;  pow- 
dered, 7Jc.;  crystals,  6ic.,  f.o.b.  New 
York.  Potash  nitrate,  granulated,  14c. 
per  lb.;  crystals,  15c.;  powdered,  1.5c.; 
f.o.b.  New  York. 

Potassium  Sulphate — Domestic,  $200 
per  ton.  German,  at  New  York,  same 
price. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  per  ton  f.o.b. 
Niagara  Falls.  N.  Y.     Unchanged. 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  American  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 

F«rrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium. 
4  to  6  per  cent  carbon,  18@19c.  per  lb. 
of  chromium  contained. 

Ferromanganese — Domestic,  76  to  80 
per  cent,  delivered,  $200@$225  per  ton 
for  futures;  car  lots,  spot,  $225@$250 
per  ton;  small  lots,  $275.  English,  c.i.f. 
tidewater,  $195,  last  half  delivery. 
Spiegeleisen — Spot  px-ices  remain  at 
$72..50@$75     per    ton,    f.o.b.    furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
@$2.75  per  lb.  of  contained  metal. 

F'errosilicon  —  Electrolytic,  50  per 
cent,  delivered,  $78@$S0  f.o.b.  Buffalo; 
75  per  cent,  $150,  delivered,  Pittsburgh, 
Valleys,  Cleveland.  Bessemer,  10  per 
cent,  $62.50;  11  per  cent,  $65.80;  12  per 
cent,  $69.10,  f.o.b.  furnaces  at  Jackson 
and  New  Straightsville,  Ohio.  All 
prices,  per  ton. 

Ferrotungsten — Unchanged  at  85e@ 
$1.15  per  lb.  contained  tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — Basis  30-40  per  cent, 
$6.50@$7  per  lb.  of  V  contained. 

Metal  Products 

Copper  Sheets — No  change  in  Jan.  7 
price  of  29iC.  per  lb.;  wire,  quoted  22J 
@23c.;  market  still  strong. 

Lead  Sheets — Full  lead  sheets,  12ic.; 
cut  lead  sheets,  12lc.  in  quantity  prices, 
mill  lots.     Unchanged. 

Nickel  Silver — Unchanged  at  39ic. 
per  lb.  for  18  per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
26iC.;  sheathing,  253c.;  rods,  S  to  3  in., 
23|c.     Unchanged. 
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Zinc  Sheets— $12.50  per   100  lb.,  less 

8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.     Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70@ 
$75  per  net  ton,  f.o.b.  Chester,  Pa. 

Chrome  Cements — Unchanged  at  $45 
@$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick  —  First-qualitv  fire  clay, 
$45(g)$50  per  1,000,  f.o.b.  Clearfield,  Pa.; 
second  quality,  $40@$45  per  1,000,  f.o.b. 
Clearfield,  Pa. 

Magnesite — Dead  burned,  $48@$55 
per  net  ton,  f.o.b.  Chester,   Pa.;   brick, 

9  X  41  x  21  in.,  $90@$95  per  net  ton, 
f.o.b.  Chester,  Pa.  Dolomite  is  selling 
at  $12.50  per  ton,  f.o.b.  Ohio. 

Silica  Brick— $.50@$.55  per  1,000,  f.o.b 
Mount    Union,   Pa. 

Iron  Trade  Review 
Pittsburgh,    June    1,    1920 

Mills  a -e  not  shipping  as  much  steel 
as  they  make,'  but  that  point  may  be 
reached  in  a  fortnight  or  so.  Mills  are 
more  concerned  about  moving  their  ac- 
cumulation of  steel  than  increasing  the 
rate  of  production,  which  remains  at 
75  to  80  per  cent  of  capacity. 

The  iron  and  steel  markets  continue 
stagnant.  Buyers  regard  steel  prices 
above  the  Steel  Corporation  or  Indus- 
trial Board  level  as  distinctly  premium 
prices  for  delivery  and  are  therefore 
indisposed  to  take  hold  except  to  cover 
absolute  necessities.  The  Steel  Corpor- 
ation has  advanced  its  Canadian  prices 
$20  a  ton  over  the  Industrial  Board 
schedule  on  sheets  and  tin  plate  and  $2 
or  bars,  shapes,  and  plates,  but  shows 
no  disposition  to  depart  from  the  Board 
schedule   for   the   United    States. 

Pig  Iron — Nothing  is  being  done  ex- 
cept in  small  lots  for  prompt  shipment, 
there  being  practically  no  second-half 
market.  Prompt  bessemer  has  sold  at 
50c.  advance.  We  quote:  Bessemer, 
$43;  basic,  $43.50;  foundry  $45,  f.o.b. 
Valley  furnaces,  freight  to  Pittsburgh 
being  $1.40. 

Steel — The  market  is  quiet,  but  with 
occasional  inquiry  for  sheet  bars.  We 
quote:  Billets,  $60@$65;  sheft  bars, 
$70(a)$75;   rods,   $70(S)$75. 

Charcoal  and  Coke 

Charcoal  —  Large  quantities  sell  as 
follows:  Willow,  7c.  per  lb.;  hardwood, 
4ic.  per  lb.,  in  2.50-lb.  bbl. 

Buffalo — For  72-hour  Connellsville 
foundry,  $15;  for  48-hour  furnace,  $13.- 
50  per  ton. 

Connellsville — Market  stiffer.  Prompt 
furnace,  $14..50@$15.50;  prompt  foun- 
dry. $15.50@$16.50;  contract  foundry, 
$11@$12  per  net  ton  at  ovens.  Nomi- 
nal. 

New  River — Furnace,  $11.50@$12.50, 
and  foundry,  $13@$14  per  ton. 

Pocahontas — Furnace,  $12@$13  per 
ton. 

Wise  County — Furnace,  $12(a)$14  per 
ton;   foundry,  $12@$14  per  ton. 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 

Silver 


1918 


January 88  702 

February 85  716 

March 88  082 

April 95  346 

May 99  505 

June 99  500 

July 99  625 

August 100  292 

September 101    125 

October 101    125 

November 101.  125 

December 101. 125 


-  New  York 
1919 
101  125 
101  125 
101  125 
101  125 
107.135 
no  430 
106  394 
111  370 
114  540 
119  192 
127  924 
131,976 


1920 
132  827 
131  295 
125  551 
119  779 
102  585 


1918 
44  356 

42  792 

43  620 

47  215 

48  980 
48  875 

48  813 

49  077 
49  500 
49  500 
48  969 
48  492 


London 

1919 
48  438 
48  027 
48  171 
48  886 

52  104 

53  896 

54  133 
58  835 
61  668 
64  049 
70  065 
76  432 


1920 

79  846 
85  005 
74  194 
68  848 
60  010 


Year 96  772     111    122     47.516     57  059     . 

New  York  quotations  cents  per  ounf^e  troy.  999  fine.  London,  pence  per  ounce, 
sterling  silver,  925  fine. 


Copper 


#—  New  York  —• 
Electrolytic 
1919         1920 


Standard 


-  London  - 


January (fi) 

February 1 6 .  763 

March 14.856 

.\pril 15   246 

May 15.864 

June 17  610 

July 21   604 

August 22   319 

September 21   755 

October 21    534 

November 19  758 

December 18.295 


18  913 
18.569 
18.331 
18.660 
18  484 


1919 

92  238 

78.700 

76  821 

77.300 

77,767 

83  062 

99   576 

97,300 

100  767 

103.418 

98.894 

103.703 


1920 
118  095 
120  188 
109.533 
103.025 
96  750 


<b)  Electrolytic 
1920 

23  238 


1919 
106  619 
95  700 
82  071 
82  200 
81  227 
85  900 
103  046 
106  429 


126  950 

118  348 

111  500 

109  200 


Year 18.691   90  796 

(n)  No  market.  (6)  See  note  on  page  1 289. 

Lead 


. —  New  York  — ■      . —  St.  Louis — ■        . —  London  — ■ 


1919 
...       5.432 

1920 
8  561 

8  814 

9  145 
8  902 
8  576 

1919 
5   316 
4  784 
4  992 
4   722 

4  773 

5  070 
5   408 
5   58! 

5  853 

6  249 
6   649 
6,955 

5  530 

n 

York 

1920 
99%       Str 
61    596 
58  466     59 
61   037     61 
61   120     62 
53.230     55 

1920 

8   300 
8  601 
8   894 
8  618 
8  352 

1919 

37   227 
28  675 

27  952 

24  888 
23   852 

22  544 

23  457 

25  330 

28  473 
34   731 
41    202 

1920 
47   095 

February 

March 

April 

May 

...       5  057 

5.226 
4.9o2 
5  018 
5  340 

50,256 
46  054 
39,225 
38  488 

.luly 

.\ugust 

September 

....       5  626 
...       5  798 
...       6.108 
...       6.487 
6.808 
,,,       7  231 

Year     

,..       5,759 

19 

99% 
67  702 
66 , 80 1 

aits 

932 
926 
115 

100 

28,590 

, Lone 

1919 
248  557 
223  963 
236  843 
225   275 
234   398 
238   263 
253  272 
273  625 
280   102 
279  239 
283  556 
314  113 

Ti 

New 

19 
Straits 

on 

1920 
376   512 

395   750 

March 

.    ,      67  934 
.      72   500 
...      72   500 
,,.      71    240 
...      68  000 
...     57.226 
.,.     54,482 
,     54  377 
.,,     53,307 

369   489 

'April 

May 

June 

July 

.August 

September 

October 

345   450 

294  813 

December 

.,,     53  870 

Av,  year 

January 

Kcbruary 

March 

.\pril 

May 

June 

Julv 

...     63,328 

. —  Now 
1919 

....     7  272 

....     6.623 

....     6.500 

,,.,     6.465 

.,,,     6,429 

,,,,     6,901 

,,,,     7,873 

,,,     7,789 

,     7,510 

7  823 

'/At 

York    — 
1920 
9   483 
9  058 
8  881 
8  534 
7  938 

ic 

—  St.Lo 
1919 
6  922 
6,273 
6.150 
6.114 
6.079 
6  551 
7.523 
7.160 
7.473 
7.827 
8.350 
8  350 

uis  — ■ 
1920 
9   133 
8  708 
8  531 
8  184 
7  588 

257,601 

. l.oi 

1919 
56  045 
46    150 

38  500 
36    118 

35  477 

36  763 
41    815 

39  338 

40  955 
43  630 
46   588 
53    101 

don  -    .. 
1920 
58   643 
61    338 
53  467 
47.388 
45,088 

•September .... 

November 

.     8,177 
,,     8,700 

Year 

7,338 

6,988 

42  879 

1919 

Januarj' J33  60 

February 33   60 

March 32   54 

April 29  35 

May 29,35 

June 29.35 

July 29  35 

August 29  35 

September 29  35 

October     29  35 

No\enibcr 31.60 

December 36.57 


Pig  Iron,  J'ittsburgh 


Bessemer  X 


1920 
$40  47 

42  954 

43  40 
43  72 


Year J31    II  ,, 

t  As  reported  by  W,  P,  Snyder  .t-  Co. 


Basic  t 

1919  1920 

$31,40  $39  88 

31   40  42  6i 

31   40  42  90 

27   15  44  22 

27   15     

27   15     

27  15       

27   15     

27   15     

27,15       

31,56  .... 

35,32       

$29  26 


No,  2  Koendrv 

1919 
$32   40 

32    40 


1920 
$39  86 


29  12 
28  15 
28  15 
28  15 
28  15 
28  15 
28  15 
28  30 
32  16 
36  86 

$28  35 


43  40 
43  40 
43  90 


New  York  and  St,  Louis  quotations,  cents  per  pound.    London,  pounds  sterling 
per  long  ton. 


Monthly  Copper  Production 

The    table    which    appears    herewith    represents 
crude-copper  content  of  blister  copper,  in  pounds. 

MONTHLY  CRUDE  COPPER  PRODUCTION,  1920 


the 


.Tanaary 

February 

March 

April 

Alaska  shipments 

7.109,682 

5,121,609 

4,897,088 

6,507,515 

Arizona: 

Arizona  Copper 

3.000.000 

3,000,000 

3,000.000 

3,000,000 

Calumet  &,  Arizona 

5,034,000 

5,268,000 

4,428,000 

3,176,000 

Cons.  ,\riz.  Smelting  . 

690,000 

910.000 

1,250,000 

1,200.000 

Inspiration 

7.200.000 

7,200.000 

6,500.000 

6,000,000 

Magma 

707.585 

729.546 

830.235 

895  082 

Miami 

4.461,247 

4,089.520 

4.091,535 

4,924.420 

New  Cornelia    .  . 

2.456.000 

2.872,000 

3.408,000 

3,560,000 

Old  Dominion . ,. 

:, 504,900 

2,103.000 

2.358.000 

2,180,000 

Phelps  Dodge 

5,622.000 

5.535,500 

6.145,000 

5,700,000 

Rav 

316.970 

340,384 

344,938 

214,122 

^hattuck  Arizona  - . 

3,899.073 

3,885.000 

3,900,000 

4,500,000 

United  \  erde 

6,550.000 

6,490,000 

5,900,000 

5,300,000 

United  \  erde  Kxtension. 

3.676.312 

2,977.898 

3,977,898 

3,270,718 

Michigan: 

Calumet  &  Heria   ,    .  . 

9,690.671 

rf.660.052 

9,880,577 

9,532,476 

Other  I-ake  Superior 

6.420,000 

6.420.000 

6,420,000 

6.420,000 

Montana: 

Anaconda- 

18.100,000 

18,500,000 

18,450,000 

15,800,000 

East  Butte. 

1,738.840 

1,460.360 

1.009,720 

1,291,840 

Nevada : 

Nevada  Cons 

4,181,938 

3.850,000 

3,700,000 

4,140,000 

New  Mexico: 

Chino 

3  081,937 

3,176,489 

4,413,329 

3,543  471 

Utah: 

Utah  Copper      ,    . 

8.693,589 

9,211,806 

8,894,596 

9,313,227 

Eastern  Smelters 

1.610,000 

1,600,000 

1,610,000 

1,610.000 

Total  reported  107,544,744 

Others,  estimated  14,359,000 

Total  United  States 121.903.744 

Imports:     Ore  and  concen- 
trates, etc    13.372,187 

Imports  in  blister,  etc  20,852,050 

Grand  total 156.127.981 

British  Columbia: 

Granby  Cons 1.975,439 

Mexico: 

Boleo 1,054,550 

Cananea 3.000,000 

Phelps       Dodge       Mexican 

properties    2.340,000 

Other  foreign: 

Cerrode  I'asco 4,616.000 

Chile          7,508.000 

Katanga    4.519.430 

Backus    &    Johnston  716.000 


103.401.164  106.309,316      102,018,871 
14,049.000     14.000,000        14.000.000 

117,450.164  120,309,316     116.018.871 


10.848,782 
28,319,347 


9,766,336 
19,108,437 


156,618,293   149,184,089 
2,180.000      2,095,500         2,105.400 


911,051 
3,400,000 

2,050,000 

4,718,000 

4,133,625 
926,000 


1,193,416 
3,700,000 


I,0o3,168 
4,000,000 


1,786.000         2,098,000 


5,658,000 

9,256,000 

3.229,739 

958.000 


3,942,000 
8,172,000 


1.354.0C0 


Production  of  the  United  States  by  months  since 
the  beginning  of  the  year  and  the  corresponding  figures 
for  1918  and  1919  were  as  follows: 


January 

Fobruarv 

March,:,. 

April 

May 

.lUTlC 

July 

,\URUSt 

September , 
October 
November 
Deeembcr 


1918 

1919 

1920 

165,451,568 

135.733.511 

121,903.744 

loO.Ol  1.564 

111.649.512 

117,450.000 

185,525,168 

102,040.460 

I20,j0i.3l6 

163.207,0'>6 

98.808.998 

II6.0I8.87I 

181,070.350 

92,652,975 

l<.6,723,59ci 

95.856.570 

159.329.031 

100.369.247 

165.550.799 

107,994.040 

157,992,487 

108,703.075 

168,638,775 

115,143,143 

159,217.588 

117,289.735 

161.801,916 

102,107.633 
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Company  Reports 


May  Mining  Dividends 

The  following  is  a  partial  list  of  mining  dividends  paid 
during  May,  1920: 

U.  S.  Mining  and  M>.'lallurgical 

Companies  Situation  Per  Share  Totals 
American  Zinc,  Lead  &  Smelting  Co., 

pfd U.  S.  $1.50.1  $120,810 

Anaconda  Copper,  c.  s.  B    Mont.  l.OO.i.  2.331.230 

-Arizona  Copper,  com .             -Ariz.  9  penrt^  C56.99(> 

Caledonia  Mining.  1.  s  Idaho  0  01  ni.  $26,050 

Eastern  Talc- Co.                                      .  Vt.  .05  ex.  3,484 

Electric  Point  Mining,  I .    .  Wash.  .03s.-a.  23,812 

Golden  Cycle  M.  &  Red.,  g  .  Col.  .02  in.  30,000 

Intemat.  Nickel,  pfd  U.  S.-Can.  1.50  g.  133.689 

Miami  Copper     Ariz.  .  50  q.  373,557 

Mohawk  Mining,  c Mich.  t.50q.  150,000 

New  Cornelia  Copper ; Ariz.  .25  450,000 

New  Jeraev  Zinc U.S.  4.00  s.-a.  1,400.000 

United  Verde  Exten.  c Ariz.  .50q  525,000 

Canadian  and  Mexican  Companies 

.\mparo  Mining,  g.  8  Mex.  $0.05  q.-x.  $100,000 

Beaver  Consolidated,  s  Ont.  .03  60,000 

Coniagas  Mines,  s  Ont.  .  25  q.-x.  200,000 

Granby  Consol,  s.  1.  c,  Br.  Col.  1.25  an.  187,500 

Lucky  Tiger-Combination,  g.  Mex.  .15  107.300 

Mclntyre-Porcupine,  s  Ont.  .05  n  182,014 

Arizona  Copper  completes  with  this  month's  payment  of 
9d.  the  dividend  of  Is.  6d.  on  its  ordinary  shares  on  which 
it  paid  9d.  in  August,  1919.  Eastern  Talc  makes  its  fourth 
dividend  of  1920,  previous  dividends  of  the  year  amount- 
ing- to  35c.  per  share.  Resumption  of  dividends  character- 
izes New  Cornelia,  Beaver  Consolidated,  and  Granby  Con- 
solidated. Coniagas  and  Amparo  declared  extra  dividends, 
besides  the  regular  quarterly  ones;  and  Golden  Cycle  an- 
nounces a  reduction  from  3c.  to  2c. 

Rand  Mines,  Ltd.,  received  permission  to  list  50,000  shares 
of  its  so-called  American  stock  on  the  New  York  Stocl. 
Exchange. 

Chino  Copper  Co. 

Copper;  New   Mexico 

The  thirty-fourth  quarterly  report  of  the  Chino  Coppei 
Co.,  covering  the  first  quarter  of  the  year  1920,  shows  an 
improvement  in  operating  results  over  the  last  quarter  of 
1919.     Comparative  results  follow: 

First  Quarter  1920.  Last  Quarter  1919 

Production 10,62  1,276  lb.  9,821,729  1b. 

(a)  Cost  per  lb.  gross 1  4 .  62  c.  1 8 .  65  e. 

Costperlb.net 13.91c.  1768c. 

Net  income  from  copper  production .         $737,605.40  $399,646  64 

Distribution  to  stockholders 326,242  50  652,485  00 

Surplus 483,484.65  

Deficit 161,858  08 

'/)   No  allowance  for  Federal  taxes  and  gold  and  silver  recovery. 

Costs  of  production  have  decreased  and  the  deficit  re- 
maining at  the  end  of  1919  has  been  converted  into  a  sur- 
plus. Distribution  of  dividends  amounted  to  37ic.  per  share 
for  the  first  quarter  of  1920. 


Utah  Copper  Co. 

Copper;  Utah 

The  forty-eighth  quarterly  report  of  the  Utah  Copper  Co., 
covering  the  first  quarter  of  1920,  shows  a  decrease  in  pro- 
duction coupled  with  a  decrease  in  the  cost  of  copper  pro- 
duced, when  compared  with  operating  results  of  the  last 
quarter  of  1919.     A  comparative  table  follows: 

First  Quarter  1920.  Last  Quarter  1919 

Production 27.257,546  lb.  27,965.470  1b 

(o^Costperlb 13  202  c.  16  471c 

Net  profit  from  copper  production 

only ■ $2,291,012.91  $1,449,027  05 

Disbursement  to  stockholders 2,436,735.00  2,436,735  00 

Netsurplus 433,854.86  262,720  91 

(a)  No  allowance  for  Federal  taxes  and  gold  and  silver  recovery. 

Net  profits  from  operations  in  the  first  quarter  of  1920 
show  a  large  increase  over  those  of  the  last  quarter  of 
1919.  The  regular  quarterly  disbursement  of  $1.50  per 
share  was   paid   on   Maich  31. 


Bunker  Hill  &  Sullivan  Mining  & 
Concentrating  Co. 

Silver,  Lead;  Idaho 
The  annual  report  of  the  Bunker  Hill  &  Sullivan  Mining 
&  Concentrating  Co.  states  that  in  the  year  1919  dividends 
amounting  to  $1,144,-500  were  paid  on  the  $3,270,000  capi- 
talization of  the  company.  Operating  profit  amounted  to 
$1,855,547.85  from  net  smelter  returns  of  $3,362,191.62. 
Production  for  the  year  amounted  to  65,595,917  lb.  of 
lead,  sold  for  $3,851,469.54,  an  average  price  of  .05877c. 
per  lb.,  and  1,102,212.91  oz.  of  silver,  sold  for  $1,242,356.24, 
an  average  price  of  $1,122  per  oz.  The  total  cost  of  this 
production  was  $3,238,277.93.  Surplus  account  on  Dec.  31, 
1919,  stood  at  $7,.387,580.03. 


Consolidated  Interstate-Callahan  Mining  Co. 

Lead,  Zinc;  Idaho 

The  report  of  the  Consolidated  Interstate-Callahan  Min- 
ing Co.  for  the  first  quarter  of  1920  states  that  15,974  tons 
of  zinc  ore,  lead-silver  ore,  and  concentrates  were  shipped 
during  this  period,  with  a  total  net  value  of  $591,691.22. 
After  deducting  all  operating  expenses  and  accrued  income 
and  excess  profits  taxes  for  1920,  there  was  a  surplus  of 
$260,109.43,  out  of  which  there  was  paid  a  quarterly  divi- 
dend of  50c.  per  share,  which  amounted  to  $186,651.50. 


Amparo  Mining  Co. 

Silver;  Mexico 
During  the  year  1919,  a  total  of  127,037  metric  tons  of 
ore  was  mined  and  milled,  according  to  the  annual  report 
of  the  Amparo  Mining  Co.,  from  which  1,249,772  oz.  of 
silver  and  33,959  oz.  of  gold  were  produced.  Operating 
expenses  were  $1,462,603.38,  and  receipts  from  metals,  con- 
centrates, and  slag  sold  amounted  to  $2,095,898.84,  giving 
a  gi-oss  profit  of  $633,295.46.  Net  profit,  allowing  for  va- 
rious credits  and  deductions,  amounted  to  $603,9^5.20.  Sur- 
plus on  Jan.  1,  1920,  amounted  to  $1,307,179.97.  Dividends 
totaling  $360,000.00  were  paid  on  the  $2,000,000.00  capital 
stock   outstanding. 

The  Nipissing  Mines  Co.,  Ltd. 

Silver,  Ontario 

The  annual  report  of  the  Nipissing  Mines  Co.,  Ltd.,  states 
that  for  the  year  1919  the  net  return  on  operations  was 
the  largest  in  the  company's  history.  Dividends  aggre- 
.gating  $1,800,000  were  paid  (1,200,000  shares,  par  value  $5). 
Silver  production  costs  of  35.61c.  per  oz.  represented  a  de- 
crease of  approximately  10  per  cent  from  1918  costs,  not- 
withstanding increased  wages.  Production  in  1919  amounted 
to  1,905,474.93  oz.  of  silver,  valued  at  $1.2077  per  oz. 

Shattuck  Arizona  Copper  Co. 

Lead,   Copper;   Arizona 

The  report  of  the  Shattuck  Arizona  Copper  Co.  for  the 
first  quarter  of  1920  states  that  1,002,292  lb.  of  copper  and 
1,920,739  lb.  of  lead  were  produced  during  that  period. 
Total  earnings  amounted  to  $445,902.66,  operating  expense 
deductions  were  $370,235.69,  and  depreciation  charges 
totaled  $19,926.93,  leaving  a  net  income,  plus  depletion,  of 
$55,740.04.  

Silver  King  Coalition  Mines  Co. 

Silver,  Lead;  Utah 

The   annual  report  of  the   Silver   King   Coalition   Mines 

Co.  for  the  year   1919  states  that  net  profits  amounted  to 

$66,292.29,  which   was   carried   to   surplus,   increasing   that 

sum  to  $164,106.45.    Total  earnings  amounted  to  $898,885.69. 
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Mining  Stocks 

Week  Ended  May  29,  1920 


Stock 

Exch. 

High 

Low 

Last 

Last   1 

;v. 

COPPER 

Adventure 

Boston 

.      •93 

•95 

•95 

Boston        .... 

.       65 

60 

60 

Mar- 

■2U. 

$     50 

Alaska-B.C 

N.Y.  Curb  ... 

II 

li 

li 

3i; 

3i; 

3i; 

Mar. 

•19, 

1    00 

Anaconda 

N.  Y 

58i 

54t 

58 

Feb. 
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Nuinber  24 


The  Federated  American  Engineering  Societies 

ON  THE  third  and  fourth  of  June  there  took  place 
in  the  little  auditorium  of  the  Cosmos  Club  in 
Washington  a  gathering  of  engineers  which  may  well 
be  epochal.  Fifty-seven  engineering  societies  from  all 
sections  of  the  United  States  sent  delegates  to  what  may 
be  called  the  First  Congress  of  Engineers.  They  did 
not  foregather  for  scientific  discussion  or  the  reading 
of  technical  papers,  or  for  the  formulation  of  rules 
regarding  professional  conduct.  No  whisper  of  any  of 
these  things  was  heard  during  the  well-attended  and 
earnest  sessions.  They  were  met  together  as  a  class 
to  devise  means  to  further  the  influence  of  that  class 
for  the  good,  as  they  sincerely  believed,  of  the  country, 
and  for  the  advancement  of  their  own  human  position. 
Delegates  were  present  from  the  great  technical 
societies,  from  state  and  district  affiliated  societies,  and 
from  local  societies  or  clubs. 

We  have  in  an  earlier  issue,  in  reporting  the  meeting 
of  the  American  Institute  of  Mining  and  Metallurgical 
Engineers  in  New  York  in  February,  referred  to  this 
movement  at  the  time  that  the  Institute  decided  to 
embark  upon  it.  We  referred  at  that  time  to  the  pio- 
neer work  of  Professor  S.  F.  Newell  and  the  American 
Association  of  Engineers,  which  was  organized  for  the 
purpose  of  promoting  the  economic  welfare  of  the  engi- 
neer, and  whose  success  admonished  the  great  technical 
societies  that  the  spirit  of  the  times  called  for  the 
abandonment  of  old  traditions,  and  for  the  engineer 
boldly  to  take  his  social,  civic,  and  economic  place  with 
relation  to  other  groups.  The  first  step  is  organization, 
and  this  was  accomplished  in  Washington 

The  constitution  adopted  by  the  gathering  is  brief, 
wisely  planned  and  liberal;  it  breathes  of  progress. 
The  meeting  leaned  over  backward  in  favoring  the 
small  societies  as  against  the  large  ones,  but  it  was  felt 
that  as  members  of  these  small  societies  are  usually 
also  members  in  the  great  ones,  the  result  would  not  be 
unbalancing.  An  account  of  the  meeting  and  a  copy  of 
the  constitution  appear  on  pages  1322-23-24. 

Among  the  societies  represented  was  the  American 
Association  of  Engineers,  which  numbers  18,000  mem- 
bers. We  are  inclined  to  think  it  unfortunate  that  the 
budding  Federated  Societies  did  not  make  a  working 
arrangement  with  the  American  Association,  wherein 
the  work  and  the  field  and  the  precedence  of  the  latter 
society  should  have  been  recognized.  As  it  was,  how- 
ever, an  admirable  spirit  and  courtesy  prevailed  on  both 
sides,  and  though  it  appears  doubtful  whether  the  Asso- 
ciation will  join  the  Federated  Societies,  there  is  no 
question  that  each  organization  will  proceed  with  the 
utmost  good  will  toward  the  other. 

The  habit  of  the  engineer  is  still  to  clothe  his  political 
or  economic  purposes  in  vague  and  flowery  language, 
and  at  least  one  delegate  expressed  himself  privately  at 
the  end  as  wistful  of  knowing  just  what  the  new  organ- 


ization intends  to  do.  What  it  intends  to  do  is  to  use  its 
power  as  an  organization — as  a  machine — to  maximum 
advantage  in  politics  and  civics,  in  municipal,  state,  and 
national  afi'airs.  There  are  many  public  matters  whose 
basis  is  essentially  of  an  engineering  nature.  In  their 
conduct  it  is  essential  to  the  public  welfare  that  engi- 
neers should  dominate.  Individually,  they  are  and 
would  be  slighted,  even  as  to  these,  by  other  groups — 
lawyers,  common  or  machine  politicians,  business 
groups,  and  the  like;  but  collected  in  a  strong  organiza- 
tion it  is  possible  for  them  to  take  their  proper  place 
in  controlling  public  affairs.  This  is  a  development  of 
the  doctrine  which  has  been  lately  preached  by  many, 
including  this  journal,  of  the  duty  of  the  engineer  to 
take  up  public  service  work ;  it  is  a  logical  step  in  the 
practical  carrying  out  of  this  idea.  Therefore,  Engi- 
iwering  and  Mining  Journal  is  strongly  behind  this 
organization,  for  which  it  bespeaks  enthusiastic  pnd 
continued  support.  Every  engineering  organization  in 
the  country  should  affiliate  with  it,  and  every  engineer 
should  be  represented.  The  Federated  Societies  is  con- 
ceived on  a  forward-looking  and  liberal  basis.  Its  meet- 
ings and  deliberations  are  to  be  open.  The  respon- 
sibility now  rests  on  the  member  societies  to  see  that 
their  own  relations  to  the  Federated  Societies  are 
marked  by  the  same  principle,  and  especially  that  dele- 
gates shall  be  really  elected  by  some  democratic  system. 
All  this,  however,  we  must  take  for  granted  and  get 
behind  the  Federated  Societies  to  a  man. 


A  Division  of  Mines  and  Geology 

AS  REPORTED  in  our  news  section  on  May  22.  a 
J\  bill  has  been  introduced  in  the  Senate  by  Senator 
Henderson,  of  Nevada,  the  ranking  member  of  the 
Senate  Committee  on  Mines  and  Mining,  which  pro- 
vides for  the  consolidation  of  the  U.  S.  Geological 
Survey  and  the  Bureau  of  Mines  under  a  special  division 
of  the  Interior  Department,  to  be  known  as  the  Division 
of  Mines  and  Geology.  It  is  further  provided  that  the 
division  shall  be  under  the  control  and  direction  of  an 
Assistant  Secretary  of  the  Interior,  "who  shall  be  tech- 
nically qualified  by  experience  and  education  to  exercise 
the  powers  and  duties  herein  imposed.  He  shall  be 
appointed  by  the  President,  by  and  with  the  advice  and 
consent  of  the  Senate,  and  shall  receive  a  salai-y  of 
$10,000  a  year." 

This  bill  has  our  hearty  approval,  and  we  believe  it 
will  be  supported  by  the  different  mining  societies  and 
organizations  and  by  the  mining  industry,  and  that  it 
will  have  the  support  of  the  two  Government  bureaus 
involved.  It  should  have  the  approval  of  those  who 
think  the  mining  industry  should  be  represented  by  a 
Department  of  Mines,  and  also  of  those  who  do  not 
believe  in  the  further  multiplication  of  departments  and 
Cabinet  oflicers;  for  the  head  of  this  Division,  although 
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a  direct  Presidential  appointee,  will  not  be  a  Cabinet 
officer.  Senator  Henderson  is  especiallj'  to  be  con- 
gratulated on  the  breadth  of  vision  which  led  him  to 
insert  in  the  specifications  for  this  official  that  he  must 
be  a  properly  prepared  technical  man;  thereby  removing 
the  office  from  the  grasp  of  politicians  as  such. 

The  plan  has  the  further  advantage  over  a  Depart- 
ment of  Mines  in  that  geology  has  a  co-ordinated  rep- 
resentation, so  that  the  present  work  of  the  Geological 
Survey  would  be  compassed  in  it,  and  geology  apart 
from  mining  applications  would  be  recognized.  In  such 
a  Division  it  should  be  feasible  to  gather  together  and 
properly  systematize  all  the  mineral  work  of  the  Gov- 
ernment in  Washington,  whether  in  the  Interior  Depart- 
ment or  outside,  and  to  form  a  strong  policy  for  both 
domestic  and  foreign  mineral-supply  problems.  Co-oper- 
ation with  the  state  geological  surveys  and  state  mining 
bureaus  would  be  greatly  simplified,  and  Congi-ess  would 
have  a  definite  executive  source  to  turn  to  as  a  guide 
for  legislation,  and  the  other  executive  departmen* 
for  their  information. 

Under  the  terms  of  the  bill  it  does  not  necessarily 
follow  that  the  importance  of  either  of  the  existing 
bureaus  would  be  diminished,  or  the  position  of  their 
chief s 'lessened :  rather  would  their  authority  and  pres- 
tige be  increased  by  their  consolidation  and  extension. 

It  is  to  be  hoped  that  the  bill  will  he  promptly  indorsed 
by  the  representative  people  and  groups  of  the  mining 
states,  as  well  as  by  the  national  mining  and  geological 
groups,  and  that  it  will  receive  prompt  consideration 
and  action. 


Phosphate  in  the  West 

D'eVELOPMENT  of  the  Idaho-Wyoming-Utah  phos- 
phate field  that  was  discovered  in  1906  has  been 
retarded  to  such  an  extent  that  in  1919,  thirteen  years 
later,  only  16.000  tons  of  rock  was  reported  sold.  This 
may  be  ascribed  to  various  causes,  chief  among  which 
were  the  Government's  conservation  policy,  through 
which  lands  were  withdrawn  from  entry,  and  the  dis- 
tance of  the  field  from  existing  markets.  Southern 
phosphate,  richer  and  more  easily  mined,  from  Florida, 
South  Carolina,  Tennessee,  and  Kentucky,  but  princi- 
pally from  Florida,  after  conversion  into  the  "soluble" 
form  of  superphosphate  by  treatment  with  sulphuric 
acid,  has  had  the  domestic  market  to  itself  and  has 
also  been  exported  in  quantities  that,  before  the  dis- 
covery of  the  Western  field,  boded  ill  for  the  future. 
Europeans  until  recently  have  been  more  alive  than 
American  farmers  to  the  importance  of  phosphate. 

Despite  difficulties,  a  few  companies  have  established 
themselves  in  the  new  field,  and  now  that  the  general 
leasing  act  is  effective,  the  entry  of  others  will  be  facili- 
tated. Regulations  for  leasing  deposits  on  public  lands 
were  approved  by  Secretary  Payne  on  May  22,  under 
which  areas  not  exceeding  2,560  acres  in  extent  may 
be  leased.  It  has  been  demonstrated  that  the  raw  rock, 
when  ground,  is  assimilable  as  a  plant  food,  though  re- 
quiring a  longer  period  than  the  acid  soluble  conver- 
sion product.  Rock  shipments,  however,  must  have  a 
more  favorable  freight  rate  if  distant  markets  are  to 
be  supplied.  Lately,  Japanese  shipping  firms  have  en- 
tered the  market,  seeking  phosphate  rock  as  return  bal- 
last, and  bunkers  are  being  built  at  Portland,  Ore.,  for 
loading  the  vessels. 

Just  at  this  time,  then,  it  is  most  unfortunate  that 
the  Union  Pacific  interests,  whose  Oregon  Short   Line 


is  the  main  artery  of  the  new  phosphate  field,  .should 
threaten  to  raise  the  rate  about  40  per  cent  on  raw 
phosphate  rock  shipped  from  mines  to  the  coast,  for 
such  an  increase  is  sufficient  to  kill  efforts  to  develop 
the  Idaho-Wyoming-Utah  phosphate  industry.  It  is 
to  be  hoped  that  the  traffic  officials  of  this  great  rail- 
road system  will  be  mindful  of  the  benefits  and  rev- 
enue to  be  derived  from  the  development  of  this 
new  territory  and  not  pursue  the  policy  proposed. 

The  most  important  event  in  connection  with  the 
Western  field  is  the  development  in  the  Anaconda  com- 
pany's laboratories  of  a  new  process  whereby  a  much 
more  highly  concentrated  acid  phosphate  is  made  than 
anything  placed  on  the  market  to  date,  which  product, 
it  is  said,  by  reason  of  its  concentration,  will  be  able 
to  stand  shipment  anywhere  in  the  United  States,  and 
even  abroad.  For  the  manufacture  of  this  product. 
Anaconda  will  u.se  sulphuric  acid  made  as  a  byproduct 
at  its  own  smelting  works.  The  company  has  already 
secured  phosphate  land  near  Garrison,  Mont.,  and  has 
acquired  the  right  to  purchase  a  large  deposit  of  high- 
grade  rock  about  seven  miles  from  Soda  Sprmgs,  Idaho. 

The  miner  must  eat  in  order  to  mine,  and  so  agri- 
culture naturally  takes  precedence  over  the  mineral  in- 
dustry in  importance.  But  the  farmer  must  have 
phosphate,  potash,  and  nitrate,  and  he  thus,  in  turn. 
is  dependent  on  the  miner.  The  mineral  constituents 
of  the  soil  are  no  more  inexhaustible  than  are  our 
petroleum  resources,  regarding  which  there  has  been  a 
rude  awakening.  Once  virgin  soil,  the  acreage  of  land 
in  the  United  States  requiring  artificial  assistance  is 
steadily    increasing. 

Of  the  three  minerals  named,  phosphate  alone  occurs 
in  large  quantities  in  the  United  States.  The  amount 
sold  in  this  country  last  year,  according  to  the  U.  S. 
Geological  Survey,  was  1,941,700  long  tons,  as  com- 
pared with  2,490,760  in  1918  and  3,111,221  in  1913. 
the  last  being  the  maximum  output  in  any  one  year 
since  production  began.  Of  last  year's  tonnage,  Florida 
produced  1.355,700  tons.  South  Carolina  110.000,  Ten- 
nessee and  Kentucky  460,000,  and  the  Western  states 
only  16,000.  Of  the  large  tonnage  produced  in  1913, 
almost   one-half,   or   1,300,000  tons,   was   exported. 

In  Idaho  alone  a  huge  tonnage  has  been  proved  by 
the  U.  S.  Geological  Survey.  The  demand  is  present 
and  steadily  growing,  and  must  be  met,  if  the  nation 
is  to  continue  to  feed  itself.  A  sufficient  supply  for 
generations  to  come  is  visible  in  the  Western  field,  and 
the  sooner  it  is  made  available  the  better  it  will  be 
for  all. 


Independence 

OXE  of  our  own  regular  news  correspondents  has 
sent  in  a  "story,"  as  the  journalistic  vernacular 
goes,  concerning  a  Western  mineral  industry;  and  in 
sending  it  he  expresses  uncertainty  as  to  whether  policy 
will  allow  us  to  print  it.  He  suggests  that  the  giving 
attention  and  publicity  to  this  particular  industry  might 
be  contrary  to  the  interests  of  advertisers  in  certain 
other  papers  of  the  McGraw-Hill  Co.,  and,  therefore,  we 
might  wish  to  avoid  it.  He  writes  in  a  spirit  not  of 
criticism  but  of  co-operation.  The  industry  referred 
to,  to  be  explicit,  is  the  budding  phosphate  industry  of 
Idaho,  Montana,  and  Utah;  and  we  assume  that  the 
interests  which  he  fears  would  frown  on  publicity  for 
this  section  are  the  dominant  fertilizer  companies,  with 
their  holdings  of  Southern  phosphates  and  their  estab- 
lished sj'stem  of  distribution. 
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Our  answer  to  the  correspondent  was  explicit.  We 
outlined  certain  points  to  remember. 

1.  That  the  McGraw-Hill  Co.,  which  is  simply  a  pub- 
lishing- company,  does  not  determine  the  editorial  policy 
of  any  of  its  journals. 

2.  That  the  advertising  policy  of  the  McGraw-Hill 
papers  does  not  affect  the  editorial  policy. 

3.  That  the  editorial  policy  of  any  or  all  of  the  Mc- 
(.Jraw-Hill  papers  does  not  affect  the  editorial  policy 
of  Engineering  atir!  Minin(/  Journal. 

4.  That  the  advertising  policy  of  Engineering  and 
Mining  Journal  does  not  control  or  even  affect  the  edi- 
torial policy  of  the  paper. 

5.  That  the  news  columns  of  Engineering  and  Min- 
ing Journal  are  not  controlled  by  the  editorial  views  of 
Engineering   and  Miniufi   Jountal. 

It  has  astonished  us  that  one  of  our  own  Western  cor- 
respondents should  rni.-;under.«!tand  the  conditions  under 
which  Engineering  and  Mining  Journal  works.  Why 
be  virtuous,  and  not  have,  the  satisfaction  of  having  it 
known?  Modesty  and  reticence  concerning  misconduct 
may  have  their  uses ;  but  shyness  concerning  our  own 
righteousness  certainly  has  nothing  to  recommend  it, 
especially  as  our  first  and  last  business  is  that  of  pitiless 
publicity. 

Are  virtues  such  as  ours  so  rare  in  the  journalistic 
world  ?  We  had  supposed  that  they  were  the  rule  rather 
than  the  exception,  and  we  still  hang  on  to  this  belief, 
which  must  be  proved  wrong  in  individual  instances 
before  we  shall  give  it  up.  Our  principles  are  not  only 
admirable,  but  they  work  well  in  a  business  way,  as  is 
demonstrated  by  the  development  of  the  McGraw-Hill 
Co.  into  the  greatest  technical  publishing-  house  in  the 
world. 

As  we  look  over  the  five  points  of  our  declaration  of 
independence  as  set  down,  and  compare  it  with  the  cer- 
tain outside  viewpoint  revealed  by  our  correspondent,  our 
independence  seems  almost  immodest  in  its  crudity. 
Dare  we  add  that  all  this  is  not  necessarily  due  to  any 
outstanding  rebellious  virtue  on  the  part  of  Engi- 
neering and  Milling  Journal  editors,  but  that  our  adver- 
tising staff  approves  of  this  policy,  and  would  have  little 
respect  for  us  if  we  thought  otherwise?  Must  we  also 
acknowledge  that  this  spirit  could  not  obtain  if  it  were 
not  the  dominant  ideal  of  the  publishing  company,  as 
embodied  in  its  vigorous  president?  We  say  this  with 
hesitation,  lest  we  should  be  accused  of  sycophancy,  as 
a  Western  subscriber  accused  us  when  we  published  an 
article  by  our  respected  friend,  Mr.  Daniel  Guggenheim: 
but  we  shall  put  in  a  good  word  for  those  of  whom  we 
approve,  even  when  it  is  hard  and  unpopular  for  us  to 
do  so,  on  account  of  their  being  plutocrats,  or  our 
bosses. 

Must  we  go  still  further,  and  say  that  we  have  no 
knowledge  of  any  of  our  advertisers  trying  to  control 
the  editorial  policy  of  the  Journal,  and  therefore  that 
our  virtue  costs  us  no  effort?  Many  of  our  subscribers 
write  in  and  call  us  down  in  no  uncertain  terms;  but 
not  the  advertisers.  We  should  like  to  believe  in  the 
turpitude  of  someone.  Certainly,  when  we  had  to  pay 
$26.50  for  a  pair  of  shoes  the  other  daj ,  that  we  used 
to  buy  for  $8,  we  were  convinced  that  there  were  rascals 
in  the  world  somewhere ;  but  the  average  person  we 
meet  in  the  circles  in  which  we  move  is  so  absolutely  all 
right  that  our  militant  muck-raking  ambitions  become 
stupefied. 


Should  any  sneerotics'  doubt  our  own  admission  of 
our  own  uprightness,  we  shall  not  lower  our  dignity  to 
reply;  but  as  a  blanket  precaution,  we  can  state  that 
they  are  liars,  thieves,  assassins,  and  low  vulgar  cads.' 


The  Cheerful  Optimist 

T  IS  NOT  necessan 
Herald,  "to  take  a  pessimistic  view  of  America's 


iiTT  IS  NOT  necessary,"  says  the  Sun  and  New  York 


future  simply  because  the  Geological  Survey  declares 
that  our  available  oil  supply  will  not  last  more  than 
twenty  years.  There  are  abundant  supplies  in  Mexico, 
Colombia  and  Venezuela"     .     .     .     and  so  on. 

Good  for  the  optimist !  Never  be  a  bear  on  the  United 
States.  Our  petroleum  supplies  will  last  in  an  increas- 
ing ratio,  keeping  pace  with  consumption,  to  remote 
generations.  Our  tungsten  supplies  are  endless,  we  are 
informed  fi-om  many  sources.  Congressional  and  other- 
wise ;  but  we  must  develop  them,  like  any  other  industry. 

A  prominent  Congressman — a  member  of  the  Com- 
mittee on  Mines  and  Mining — also  observed  in  our  hear- 
ing that  such  was  the  record  of  tin  mining  in  the  United 
States  that  whereas  we  formerly  did  not  produce  enough 
for  our  own  needs,  by  protection  we  wei-e  able  to  develop 
the  latent  resources  of  the  good  old  U.  S.  A.,  till  we 
now  mine  not  only  our  own  requirements,  but  export 
substantially  besides.  We  are  a  great  people,  and  when 
we  set  our  genius  to  beating  the  world  at  tin  mining, 
why,  naturally,  we  did  it. 

History  is  a  pessimistic  mocker :  we  are  looking 
forward,  not  backward.  The  wane  of  gold  production 
in  the  Appalachians,  in  the  Sierras,  in  Alaska,  was  due 
to  bad  management  and  dishonesty.  There  is  plenty  of 
gold  left,  if  you  go  after  it.  There  is  more  chrome 
in  California  than  in  New  Caledonia  or  Rhodesia — any 
stalwart  American  knows  that.     If  not,  he'll  make  it  so. 

Therefore,  patriots  and  feller-citizens,  hoop-la !  Down 
with  science!  What  do  we  care  for  twenty  years,  ten 
years,  hence,  anyhow?  "As  changes  are  coming  nowa- 
days," adds  the  Sun  and  Herald,  "twenty  years  is  a  long 
time.'"  Let  the  geologist  be  careful  not  to  speak  slight- 
ingly of  our  great  Republic  and  its  foundations,  or  the 
Department  of  .Justice  will  be  on  his  trail. 


Support  of  the  Metric  Sy.slem 

THOSE  Americans  who  look  upon  the  metric  sys- 
tem as  a  troublesome  and  impracticable  fad  will  be 
surprised  to  learn  that  the  great  new  factory  of  the 
Goodyear  Tire  &  Rubber  Co.  in  Los  Angeles  is  equipped 
and  operated  entirely  under  the  metric  standard;  that 
the  American  Chemical  Society  indorses  it ;  and  that 
citizens  like  ex-President  Charles  W.  Eliot  of  Harvai'd 
University,  Franklin  K.  Lane.  Thomas  A.  Edison, 
Leonard  Wood,  Henry  Ford,  W.  G.  McAdoo,  Samuel 
Gompers,  Otto  H.  Kahn,  and  Newton  D.  Baker  favor  it. 
Up  to  Mai'ch  31  last  there  had  been  placed  on  file  in 
Washington  86,6-50  petitions  urging  upon  Congress  the 
adoption  of  metric  units  for  weights  and  measures  in 
the  United  States,  of  which  13.438  were  from  manufac- 
turing and  engineering  firms.  The  movement  is  in- 
dorsed by  the  U.  S.  Steel  Corporation  and  the  Baldwin 
Locomotive  Works.  It  is  a  good  thing,  and  opposition 
is  explainable  only  by  the  psychology  of  reactionism. 

'This    is  a   good  word.      We  made  it  ourselves. 

-This  last  we  think  peculiai'ly  effective.  We  get  lliis  from  a 
recent  letter  from  an  English  gentleman,  a  contributor,  who 
applied  it  to  u.-^  because,  in  the  turmoil  of  strikes,  suspension,  and 
changing  editors,  publication  of  his  manuscript  was  delayed  for 
really  an  uTipai'donable  length  of  time.  "We  felt  grateful  to  him 
for  the  phi-ase.  so  effective  from   its  very  anfemicity. 
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What  Others  Think 


Mexico  and  Bolshevism 

1  think  that  "X,"  writing  in  Engineering  and  Mining 
Journal  of  May  22,  pp.  1152-1153,  must  have  been 
taking  too  much  for  granted  when  he  accuses  the  gov- 
ernment of  the  martyred  President  Don  Venustiano 
Carranza  of  having  taken  bolshevism  as  a  model. 

I  know  nothing  of  bolshevism  except  such  as  I  read 
in  the  press,  and  if  the  newspapers  distort  Russian 
news  as  they  do  Mexican,  it  is  mostly  false.  But  how 
does  the  writer  in  the  issue  mentioned  reconcile  the 
fact  that  the  policies  6f  General  Carranza  have  never 
been  changed  since  his  revolt  against  the  usurper 
Huerta.  whereas  bolshevism  dates  more  or  less  from 
the  fall  of  Alexander  Kerensky?  The  pamphlet  alluded 
to  may  have  praised  the  Russian  system,  but  in  that 
case,  if  the  Mexican  and  Russian  systems  are  identical, 
which  I  doubt,  the  Russians  modeled  after  the  older 
plan. 

1  have  lived  in  Mexico  a  number  of  years,  and  I 
never  experienced  any  ill-treatment  from  Carranza 
officials.  In  fact,  their  courtesy  could  not  have  been 
exceeded.  Most  of  the  trouble  between  mining  com- 
panies and  the  Mexican  government  has  its  origin  in 
disregard  of  Mexican  laws  and  customs  by  the  foreign 
managers.  A  better  spirit  on  their  part  would  aid 
greatly  in  remedying  matters.  Y. 

Humboldt,  Tenn. 


World's  Shaft-Sinking  Record 

It  seems  to  me  that  it  is  not  merely  a  question  of  the 
di.stance  sunk,  but  the  area,  hardness,  and  quantity  of 
rock  excavated.  The  Crown  Mines  record  of  279  ft.  in 
31  days  in  1918  represented  cutting  out  21  i  ft.  in  di- 
ameter, equal  to,  say,  360  cu.ft.  of  rock. 

The  Van  Dyke  Copper  Co.  sank  a  shaft  308  ft.  in  31 
days  in  1920,  but  it  was  only  6  by  11  ft.  outside  meas- 
urement, equal  to,  say,  70  cu.ft.  The  Crown  Mines 
therefore  did  over  five  times  as  much  work  as  the  Van 
Dyke  in  the  same  time.  Is  the  Van  Dyke  ground  as 
hard  as  the  Rand  quartzite?  The  former,  I  believe,  is 
Gila  conglomerate,  harder  than  hardpan,  but  not  as  hard 
as  ordinary  rock;  yet  it  does  not  break  well. 

Of  course  the  number  of  men  employed  at  the  Crown 
Mines  would  be  greater,  being  natives,  whose  efficiency 
is  low  M.  VON  Bernewitz. 

New  York  City. 


More  About  Pinion  Double-Duty 

Referring  to  "What  Others  Think"  in  the  Engineer- 
ing and  Mining  Journal  of  May  15,  1920,  on  page  1105, 
the  salesmen  to  whom  Mr.  X.  refers  seem  to  have  little 
knowledge  of  gears  from  the  practical  standpoint. 

I  have  re-faced  gears  for  the  last  twenty  years  in  all 
kinds  of  mining  machi  ery,  and  can  say  that  when  the 
tooth  of  a  pinion  is  worn  to  a  sharp  point  its  usefulness 
as  a  gear  is  ended.  There  is  so  much  play  between  the 
teeth  that  the  running  may  become  noisy  and  irregular. 
In  reversing  a  pinion,  a  new  wearing  surface  is  put  into 


service,  but  the  tooth  has  no  strength.  The  wearing 
area  is  soon  greatly  reduced,  there  is  too  much  play  to 
permit  good  service,  and  at  the  most  unexpected  moment 
ihe  pinion  will  be  stripped  of  all  teeth.  Often  a  pinion 
is  placed  where  it  cannot  be  reversed,  the  bore  may  be  a 
cone,  the  keyway  may  be  tapered,  one  side  of  the  hub 
may  expand  more  on  one  side  than  the  other,  and  it 
will  take  just  as  much  time  to  reverse  that  pinion  as 
it  will  to  put  on  a  new  one.  Mr.  X.  will  find  that  there 
is  practically  "nothing  in  it,"  for  the  simple  reason  that 
the  pinion  is  worn  out.  Ch.\rles  Labbe. 

Johnnie,  Nev. 


Oil-Shale  Land  Locations 

Referrini^  to  your  explanation  of  that  part  of,  the  Oil 
Leasing  Act  which  pertains  to  oil-shale  'ocations,  which 
appears  on  the  "Consultation"  page  of  Engineering  and 
Mining  Journal  in  the  issue  of  March  27,  allow  me  to 
call  your  attention  to  Section  37  of  the  act,  which  reads 
as  follows: 

"That  the  deposits  of  coal,  phosphate,  sodium,  oil,  oil 
shale,  and  gas,  herein  referred  to,  in  lands  valuable  foi 
such  minei'als,  including  lands  and  deposits  described 
in  the  joint  resolution  entitled  'Joint  resolution  author- 
izing the  Secretary  of  the  Interior  to  permit  the  con- 
tinuation of  coal  mining  operations  on  certain  lands  in 
Wyoming,'  approved  Aug.l.  1912  (Thirty-seventh  Stat- 
utes at  Large,  page  1346),  shall  be  subject  to  disposi- 
tion only  in  the  form  and  manner  provided  in  this  act, 
except  as  to  valid  claim^s  existent  at  date  of  passage  of 
this  act  and  thereafter  maintained  in  compliance  icith 
the  laws  under  which  iyiitiated,  which  claims  may  he 
perfected  tinder  such  laivs,  including  discorerij." 

De  Beque,  Col.  G.  R.  De  Beque. 

[This  letter  gives  further  information  regarding  the 
status  of  oil-shale  locations  made  prior  to  Jan.  1.  1919, 
and  considers  another  element  in  the  situation — that 
relinquishment  of  prior  claims  is  not  made. — EDITOR.] 


The  Hoover  Cartoon 

Although  I  am  inclined  to  the  belief  that  a  technical 
periodical  such  as  Engineering  and  .Mining  Journal 
should  devote  little  space  in  its  columns  to  politics,  I  was 
greatly  pleased' with  the  cartoon  reproduced  in  the  May 
29  issue  on  page  1199.  I  think  I  am  safe  in  saying  that 
the  editorial  comment  which  has  appeared  from  time  to 
time  in  Engineering  and  .Mining  Journal  with  reference 
to  Mr.  Hoover  has  met  with  the  unanimous  approval, 
not  only  of  engineer  readers  of  your  paper,  but  of  those 
outside  of  the  profession  who  cannot  be  accused  of  class 
favoritism. 

Certainly  the  country  needs  a  man  of  Hoover's 
strength  of  character,  executive  ability,  and  broadness 
of  vision.  In  Vol.  1,  No.  1  of  the  recently  issued  Hoover 
News,  the  "weather  forecast"  is  as  follows:  "Generally 
cloudy,  with  high  west  winds  and  thunder  gusts,  shift- 
ing to  easterly  and  followed  by  clearing  on  nomination 
of  HooN-er."    Who  will  gainsay  it?  S.  F.  H. 

New  York  City. 
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Metallurgical  Plants  in  the  Vicinity 
Of  New  York 

Mines,  Mills,  Smelters,  and  Refineries  Within  a  Radius  of  Thirty  Miles  From  the  Heart  of  the 

City — Copper  and  Tin  Refineries  of  Particular  Importance — 

Even  Steel  Industry  Represented 

By  Edward  H.  Robie 

Metallurgical    Editor.    Enginrcrinu   and    Miiiiiifi   Jnurnal 


WESTERN  metallurgists  are  not  acustomed  to 
think  of  New  York  City  as  a  metallurgical 
center.  When  visiting  the  East,  their  itinerary 
often  includes  the  nation's  metropolis,  but  not  for  the 
purpose  of  picking  up  new  wrinkles  which  will  help 
them  in  their  mines  and  reduction  works.  And  yet, 
few  districts  as  limited  in  extent  offer  as  wide  a 
field  for  observation.  A  real  mine  and  mill — that  of 
the  Ramapo  Ore  Co.,  at  Sterlington,  N.  Y. — is  operating 


only  twenty -eight  miles  from  New  York  City.  Iron 
from  this  mine,  so  the  story  goes,  was  used  in  making 
the  chains  which  pulled  George  Washington's  troops 
across  the  Hudson  River. 

The  tubes  under  the  rivers  and  the  ever-present  sub- 
way construction  present  many  problems  of  interest  to 
the  miner.  Jackhammers  and  mounted  drills  attract  the 
attention  of  the  pas.ser-by  on  Broadway.  Large-scale 
mining  and  concentrating  operations  are  conducted  by 
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the  New  Jersey  Zinc-  Co.  at  Franklin  Furnace,  N.  J., 
which  is  situated  only  about  forty  miles  fronn  the  city. 
On  the  accompanying  map  the  .situation  of  mcst  of 
the  metallurgical  plants  in  the  metropolitan  district  is 
.«hown.  Several  works  will  appeal  particularly  to  those 
interested   in  copper. 

The  Raritan  Copper  Works,  at  Perth  Amboy,  N.  J., 
A.  C.  Clark,  manager,  refines  the  blister  copper  and 
pnodes  from  Anaconda  and  Miami  as  well  as  custom 
bullion,  producing  refined  copper  in  all  commercial 
shapes,  together  with  silver,  gold,  copper  sulphate. 
nickel  sulphate,  selenium,  tellurium,  tellurium  oxide, 
platinum,  and  palladium.  The  furnace  department  con- 
tains six  refining  furnaces,  wi^h  a  capacity  of  about 
2,300,000  lb.  of  copper  per  day,  and  five  anode  furnaces, 
which  can  take  a  slightly  less  amount.  The  electrolytic 
refining  is  carried  on  in  two  tank  houses,  No.  1  con- 
taining 1,800  lead-lined  tanks,  and  No.  2  1,656  tanks, 
silver  and  gold  are  parted  electrolytically  by  the  Thum 
and  Moebius  systems,  the  gold  being  refined  by  the 
Wohlwill  process.  The  plant,  when  running  to  capacity, 
employs  about  1,400  men  and  requires  14,000  kw.  About 
288,000,000  lb.  of  copper  was  produced  in  1919.  The 
company  is  glad  to  show  visitors  through  the  plant 
when  they  are  provided  with  letters  of  introduction 
from  the  New  York  ofiice. 

The  refinery  of  the  Nichols  Copper  Co.,  on  Long 
Island,  at  Laurel  Hill,  0.  C.  Martin,  manager,  handles 
the  Phelps  Dodge,  C.  &  A.  and  Granby  products,  and 
does  a  large  custom  business.  The  equipment  includes 
a  blast  furnace  and  converters,  for  a  variety  of  mate- 
ria] is  received:  matte  from  Mexico;  ore  and  concen- 
trate from  Cuba ;  ore,  matte  and  concentrate  from  South 
America  and  Africa;  and  blister  copper  from  Arizona, 
Montana,  and  British  Columbia.  The  electrolytic  plant 
has  550  tanks  and  is  operated  on  the  series  system. 
The  principal  products  are  refined  copper  and  blue 
vitriol,  the  1919  production  being  estimated  at  310,000,- 
000  lb.  When  running  to  capacity,  which  is  about 
550,000,000  lb.  annually,  about  5,600  kw.  are  used,  and 
1,600  men  are  employed.  Properly  accredited  visitors 
are  shown  over  the  plant. 

The    Perth    Amboy,    N.    J.,    works    of    the    American 
Smelting  &  Refining   Co.   are  of   considerable   interest 
on  account  of  their  size  and  the  variety  of  the  processes 
employed.     The  plant  was  established  about   1894  as  a 
lead  refinery.    The  Moebius  electrolytic  parting  process 
was  first  employed   there.     The  lead  lefinery  was  soon 
followed  by  a  small  copper  refinery.     Both  have  been 
greatly    enlarged.       In     1916    the    first    successful    tin 
smelter    and    electrolytic    tin    refinery     in    the    United 
States  was  started,  and  has  been   in  continuous  opera- 
tion   since    that    time.      The    plant    handles    a    portion 
of  the  lead   and   copper   bullion    from    the   A.   S.    &   R. 
properties    in    the    United    States    and    Mexico;    copper 
liullion  and  mattes  from  South  America;  tin  ores  from 
South  America  and  Alaska;  and  various  lead  and  copper 
residues  from  all  over  the  world.     The  finished  products 
are    necessarily    varied.      They     include    the    precious 
metals;  refined  lead,  copper,  and  tin;  arsenic,  sulphuric 
acid,  hard  lead,  blue  vitriol,  and  other  metal  products. 
The    1919    production    was    about    250,000    oz.    of    gold, 
30,000,000   oz.    of  silver.    140   oz.   of    platinum.    125   oz. 
Of  palladium,  35,000  tons  of  lead.  70,000  tons  of  copper, 
and  7,500  tons  of  tin.     About   1,800  men  are  employed 
when    running    to    capacity,    and    7,000    hp.    is    then 
required.    The  manager,  J.  F.  Austin,  welcomes  visitors 


who  are  engaged  in  similar  work.  A  recent  installa- 
tion of  interest  is  a  powdered-coal  fired  reverberatory 
refining  furnace. 

Another  large  refining  works  is  that  of  the  U.  S. 
Metals  Refining  Co.  at  Chrome,  N.  J.,  fifteen  miles 
southwest  of  New  York  City,  of  which  R.  W.  Deacon 
is  superintendent.  This  plant  handles  custom  copper, 
gold  and  silver  ores,  mattes  and  bullion ;  and  scrap 
metals  from  Spain,  Canada.  Africa,  Japan.  Cuba,  South 
America,  and  the  United  States.  It  gives  employment 
to  1.200  men  when  the  entire  plant  is  running,  and 
6.700  boiler-horsepower  can  be  generated.  The  plant  is 
supplied  with  excellent  sampling  and  analytical  equip- 
ment for  accurate  determination  of  the  metallic  content 
of  material  received.  There  are  two  blast  furnaces, 
three  converters,  seven  reverberatory  refining  furnaces, 
and  1,225  electrolytic  tanks  operated  on  the  multiple 
system.  The  copper  is  cast  on  Walker  wheels.  The 
precious-metals  department  is  equipped  -with  a  Cottrell 
treater  for  the  flue  gases.  The  1919  production  was 
roughly  80.000  tons  of  copper,  165,000  oz.  of  gold, 
8,500,000  oz.  of  silver,  125  oz.  of  platinum,  2.50  oz.  of 
palladium,  and  1.000  tons  of  nickel  sulphate.  No 
selenium  was  pi-oduced,  though  this  is  ordinarily  recov- 
ered.   The  works  are  open  to  members  of  the  pi'ofession. 

Some  One  Must  Handle  the  Scrap  Metal  From 
A  Big  City  Like  New  York 

The  Balbach  plant,  in  Newark,  of  which  E.  E. 
DiefFenbach  is  superintendent,  has  several  features  of 
interest.  The  business  was  founded  in  1852.  when  a 
small  smelting  plant  was  built  on  Passaic  Ave.,  which 
is  now  well  within  the  city  limits  of  Newark.  The 
main  plant  is  now  situated  on  Newark  Bay  and  is 
accessible  to  ocean-going  vessels,  besides  having  splen- 
did rail  facilities.  It  covers  about  fifty  acres  of  ground, 
and  comprises  a  coppei'-smelting  plant,  a  lead-desilver- 
izing plant,  and  an  electrolytic  refinery.  The  former 
is  particularly  interesting,  as  the  work  done  is  quite 
unlike  that  with  which  Western  metallurgists  are 
familiar.  Scrap  copper  of  various  kinds  is  one  of  the 
chief  ingredients  of  the  charge.  I  understand  that  if 
the  furnace  gets  in  bad  condition  the  charge  may  be 
changed  from  alarm  clocks  to  bii'd  cages.  An  inspection 
of  the  stockpiles  shows  what  becomes  of  all  the  dollar 
watches  which  now  cost  $2.50. 

The  lead  refinery  is  up  to  date,  employing  the  Parkes 
process.  The  lead  bullion  used  as  i-aw  materia'  is 
secured  from  domestic  and  Mexican  sources,  and  gold 
and  silver  and  lead  ores  are  also  imttorted  from  South 
America.  Miscellaneous  drosses,  residues,  byproducts, 
and  dore  bars  are  also  handled.  Production  last  year 
amounted  to  about  290,000  «z.  of  gold,  over  10.000.000 
oz.  of  silver,  1,500  oz.  of  platinum,  200  oz.  of  palladium, 
about  23,600  tons  of  lead,  and  18,300  tons  of  refined 
copper.  Seven  hundred  to  eight  hundred  men  are 
employed   when   maximum   production    is   maintained. 

The  company  evinces  a  lil)eral  policy  toward  visitors. 
Many  groups  of  mining  students  have  enjoyed  the 
courtesies  extended  by  the  management,  and  profes- 
sional men  with  the  proper  credentials  have  no  trouble 
in  securing  permission   to   inspect   the  plant. 

The  National   Lead   Co.  has  several   interests    in   the 

vicinity   of   New   York,    but,    in    general,   manufactures 

lead  carbonate  and  oxides  and  performs  si>ecial  work. 

all  of  which  comes  without  the  province  of  this  article. 

Tin  smelting  and  refining  is  a  comparatively   recent 
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industry  in  this  country.  No  publicity  has  been  given 
to  the  methods  used,  but  it  is  understood  that  the 
problem  of  reducing  the  imported  ores  is  not  a  difficult 
one.  The  American  Smelting  &  Refining  Co.'s  plant  at 
Perth  Amboy  has  already  been  mentioned.  On  the  Mill 
Basin,  Brooklyn.  N.  Y.,  the  Williams  Hai'vey  Corpoi-a- 
tion  has  a  smelting  plant  with  a  reported  annual  capac- 
ity of  20,000  tons,  though  only  4,000  to  .5.000  tons  of 
pig  tin  was  produced  last  year.  William  F.  Kemble 
is  superintendent  of  this  plant,  which  employs  about 
130  men,  and  requires  600  hp.  when  running  to  capacity. 
Two  or  three  other  companies  are  also  interested  in 
tin  smelting;  the  Tottenville  Copper  Co.  has  a  small 
plant,  and  the  Andes  Electin  Corporation,  of  35  Nassau 
St.,  is  doing  some  work,  so  far  largely  of  an  experi- 
mental nature.  The  Vulcan  Detinning  Co.  recovers 
tin  and  its  salts  from  tin  plate  and  scrap.  Two  rever- 
beraton'  furnaces  are  included  in  the  equipment,  and 
the  production  is  about  25,000  tons  a  year.  The  com- 
pany has  another  plant  in  the  West. 

Nickel  Refining  at  Bayonne,  N.  J. 

Most  of  the  world's  supply  of  nickel  was,  until 
recently,  refined  at  the  International  Nickel  Co.'s 
Bayonne  works.  Part  of  the  International's  refining 
is  now  done  at  the  new  plant  at  Port  Colborne,  Ont., 
although  the  local  works  is  still  a  large  producer.  The 
raw  material  is  a  converter  matte  from  Copper  Cliff. 
Ont.,  containing  about  25  per  cent  copper  and  54  per 
cent  nickel.  This  is  treated  by  the  Orford  process, 
which  consists  in  successive  smeltings  of  the  matte  with 
niter  cake  and  coke,  the  resulting  nickel  and  copper 
sulphides  being  separated  on  cooling  the  melt,  by  reason 
of  their  different  specific  gravities.  Further  purifica- 
tion and  reduction  to  metallic  form  is  accomplished  in 
various  opei'ations,  in  which  leaching,  roasting,  rever- 
beratory-furnace  smelting,  and  converting  each  plays 
a  part. 

The  refined  nickel  is  produced  in  two  forms,  one  a 
fui-nace  product  and  the  other  as  electrolytic  nickel. 
Monel  metal  is  also  made,  the  sulphur  being  removed 
from  the  matte  without  separating  the  nickel  and  cop- 
per. The  processes  used  are  kept  as  secret  as  possible, 
although  the  Port  Colborne  refinery  was  recently  opened 
to  the  members  and  guests  of  the  Canadian  Mining 
Institute. 

Some  competition  in  the  nickel  business  is  offered 
by  the  United  States  Nickel  Co.,  which  has  a  small 
plant  at  New  Brunswick,  N.  J.,  about  forty  miles  from 
New  York,  operating  on  raw  material  secured  from 
sources  other  than  the  Sudbury  deposits. 

Platinum  and  palladium,  together  with  their  asso- 
ciated rare  metals,  are  recovered  and  started  on  useful 
or  ornamental  careers  in  several  plants  near  New  York. 
In  fact,  this  district  may  be  said  to  be  the  center  of  this 
industry  in  this  countiy.  A  considerable  quantity  is 
recovered  by  the  large  refineries  as  a  byproduct,  and  a 
much  larger  supply  is  furnished  by  Colombia.  Just 
now  the  platinum  market  seems  to  have  collapsed,  and 
the  price  has  dropped  below  $100  per  ounce,  compared 
with  $150  a  short  time  ago.  The  pre-war  price  was 
about  S45. 

The  high  value  of  platinum,  and  the  small  number  of 
concerns  in  the  business  of  refining  and  marketing  the 
metal,  combine  to  create  a  policy  of  secrecy,  and  visitors 
are  decidedly  unwelcome.  Among  the  principal  plants 
are  the  Irvington   Smeltir?  &   Refining  Works,   Baker 


&  Co..  the  American  Platinum  Works,  Kastenhuber 
&  Lehrfeld,  and  the  S.  S.  White  Dental  Manufacturing 
Co.  The  U.  S.  Government  assay  office  in  New  Yorl- 
should  also  be  mentioned,  as  a  large  amount  of  preciou.' 
metal  is  there  handled,  separated,  and  purified. 

The  Irvington  plant,  of  which  Dr.  Bachofner  is  super- 
intendent, is  especially  equipped  to  handle  ores,  concen- 
trates, silver-gold-copper  bullion  sweeps,  or  any  othev 
material  containing  gold,  silver,  or  the  platinum  metals. 
Some  copper  sulphate  is  also  produced.  The  value  ol 
the  product  last  year  was  nearly  $10,000,000,  and  as 
many  as  150  men  have  been  employed.  The  plant  will 
consume  about  500  hp.  when  running  to  capacity.  Baker 
&  Co.  work  on  the  same  character  of  material,  but 
require  onlv  about  one-half  the  power  of  the  Irvington 
works.  Platinum,  gold,  and  silver  in  practically  all 
forms  for  the  chemical,  electrical,  dental,  jewelry,  and 
kindred  trades  are  sold.     E.  A.  Colbv  is  superintendent. 

The  American  Platinum  Works,  Theodor  Koch,  super- 
intendent, do  much  the  same  type  of  business,  and 
treated  about  five  million  dollars'  worth  of  precious 
metals  last  year.  About  fifty  men  and  100  hp.  are 
required  with  capacity  operation.  Kastenhuber  &  Lehr- 
feld have  a  plant  in  Newark  in  which  high-grade  ores, 
concentrates,  and  scrap  are  smelted  in  an  oil-fired  rever- 
beratory  furnace.  About  ninety  men  are  employed  and 
over  100  hp.  is  used.  The  finished  products  are  gold, 
silver,  platinum,  iridium,  palladium,  ruthenium,  rho- 
dium, and  osmium.  George  Starkweather  is  superin- 
tendent. 

With  the  S.  S.  White  Co.,  the  refining  of  precious 
metals  takes  up  only  a  small  part  of  the  plant.  The 
raw  materials  handled  in  this  department,  of  which 
Frederick  A.  Johnston  has  charge,  are  gold  bullion  and 
dental  scrap,  and  platinum  ore,  ingots,  and  dental  scrap. 
Visitors  are  admitted  to  the  works  as  a  whole  on 
application  to  the  Philadelphia  office. 

New  York  can  hardly  compete  with  Pittsburgh  as  a 
steel  center,  but  the  Crucible  Steel  Co.  has  a  plant 
(the  Atha  works)  of  no  mean  proportions  at  Harrison, 
N.  J.,  aci'oss  the  Passaic  River  from  Newark.  The 
steel-making  equipment  includes  several  crucible  fur- 
naces, an  acid  and  a  basic  openhearth,  and  a  five-ton 
Heroult  electric  furnace.  The  C.  Pardee  Works,  at 
Perth  Amboy,  has  two  25-ton  and  two  50-ton  basic 
openhearth  furnaces;  and  Heller  Bros  Co.,  in  Newark, 
has  a  30-pot  crucible  melting  furnace.  The  Chrome 
Steel  Works,  a  large  plant  at  Chrome,  N.  J.,  is  well 
known  as  a  manufacturer  of  "Adamantine"  chrome 
.steel  for  the  wearing  parts  of  mining  and  milling 
machinery. 

The  New  Jersey  Concentrating  Co.,  J.  J.  Haesler, 
superintendent,  has  a  magnetic  concentrator  in  Jersey 
City  for  treating  wolfram,  chrome,  zinc,  and  similar 
ores.  The  laboratories  at  the  Columbia  School  of  Mines 
might  also  be  mentioned  as  a  place  where  the  visiting 
mining  engineer  or  metallurgist  will  feel  at  home.  The 
metallurgical  laboratory  is  particularly  complete. 

Many  mining  schools  include  New  York  in  their 
student  trips,  as  it  offers  an  unusual  opportunity  of 
mingling  the  bright  lights  with  latest  metallurgical 
practice.  The  companies  whose  names  have  been  men- 
tioned by  no  means  exhaust  the  list  of  those  which  are 
engaged  in  the  metal  industry  near  New  York.  Those 
works  whose  principal  business  is  the  alloying  and 
fabrication  of  metals  for  industrial  purposes  have  been 
purposely  omitted. 
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Mines  in  the  Butte  District 
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Waste  Materials  in  the  Mining  Industry 

Salvaging  and  Utilizing  Broken  Machinery — Working  Over  the  Scrap  Piles — Foundry  Cupola 

Excellent    Means  of  Utilizing  Iron  and  Steel  Scrap — 

Systematic  Collection  and  Storage 

By  G.  Townsend  Harley 

Written  for  Engineering  and  Mining  Journal 


WITHIN  the  last  two  or  three  years,  the  conser- 
vation of  the  materials  of  industrj'  has  re- 
ceived world-wide  attention.  The  rapidly  dimin- 
ishing supply  of  domestic  natural  resources  is  forcing 
upon  the  people  of  the  United  States  the  realization  that 
to  waste  material,  whether  in  the  raw  form  or  as  scrap, 
is  an  industrial  crime  and  should  be  stopped.  Not  only 
should  all  waste  be  saved,  but,  on  account  of  the  ever- 
increasing  cost  of  labor,  due  to  its  scarcity,  as  much 
use  as  is  economically  possible  should  be  made  of  all  sup- 
plies, once  they  are  put  on  the  market  as  raw  products. 
During  the  war,  the  War  Industries  Board  of  the 
Council  of  National  Defense  asked  all  users  of  materials 
to  conserve  both  the  raw  supply  and  the  scrap,  so  that 
more  might  be  available  for  the  excessive  demands  of 
the  world.  The  manufacturers  were  asked  to  sort  their 
scrap  as  closely  as  possible  under  the  conditions  exist- 
ing at  their  plants,  and  to  ship  it  regularly  to  conven- 
ient markets.  As  an  indication  of  the  advantage  of 
sorting  material,  it  is  sufficient  to  state  that  a  mixture 
of  cast-iron  boring^  and  machine-shop  turnings  brought 
$3  per  ton  less  than  when  either  of  these  materials  was 
shipped  separately.  The  American  Iron  and  Steel  In- 
stitute made  a  canvass  of  the  country,  acting  for  the 
War  Industries  Board,  to  determine  the  scrap  resources 
of  the  United  States,  so  that  an  organized  effort  could 
be  made  to  bring  this  class  of  scrap  back  into  service, 
and  users  would  know  whence,  and  in  what  quantities, 
their  supplies  would  come. 

Development  of  Salvage  Departments 

Industrial  plants  in  the  nianufacturing  sections  of 
this  country  have  so  organized  and  developed  their  sal- 
vage departments  that  nothing  that  has  been  discarded 
in  the  shops  goes  to  waste  until  a  careful  effort  has  been 
made  to  put  it  into  use  again,  or  to  sell  it  in  a  profitable 
market. 

In  the  larger  plants,  separate  buildings  have  been 
provided  in  which  to  take  care  of  the  waste  byproducts. 
These  buildings  are  equipped  with  trackage  systems, 
both  narrow  and  broad  gage,  and  overhead  traveling 
cranes,  for  the  recovery  of  material  and  for  shipment 
loading.  There  is  also  an  equipment  of  metal  shears, 
presses,  cutting  and  bundling  machines,  furnaces  and 
melting  pots,  and  the  necessary  small  tools,  spch  as 
vises,  wrenches,  and  saws,  which  are  needed  in  taking 
apart  and  preparing  materials  for  shipment  to  foundries 
and  dealers.  Outside  of  these  sheds,  the  yards  are  laid 
out  conveniently  with  tracks,  platforms,  roadways,  and 
cranes,  so  that  heavj'  materials  and  castings  can  be 
stored  awaiting  disposition.  In  the  plants  of  the  smaller 
manufacturers,  sections  in  one  of  the  shop  buildings 
have  been  placed  at  the  disposal  of  the  salvage  crews, 
and  none  of  the  work  is  done  by  hand.  The  number 
and  kind  of  tools  are,  however,  dependent  in  each  case  on 
the  amount  and  kind  of  waste  material  handled.     The 


total  amount  of  the  byproducts  produced  in  this  way, 
from  what  had,  only  a  few  years  before,  been  considered 
as  worthless  scrap,  has  amounted  to  hundreds  of  thou- 
sands of  tons  each  year,  and  one  large  concern  in  the 
East  has  salvaged  more  than  40,000  tons  of  material 
per  year  for  the  last  two  years. 

The  Salvage  Problem  at  a  Mine 

Despite  the  fact  that  these  conditions  have  been  in 
existance  for  a  considerable  time,  and  that  the  larger 
manufacturing  concerns  find  the  salvaging  of  their  piles 
a  profitable  side  issue,  comparatively  few  of  the  mining 
companies  of  this  country  have  seen  fit  to  look  into  the 
matter  to  see  if  economies  might  result.  At  nearly 
every  mine  there  is  to  be  found  a  large  scrap  pile 
which  contains  everything  which  has  ever  been  dis- 
carded. It  includes  old  engines,  hoists,  and  pumps, 
dowTi  to  scrap  timber,  track  spikes,  and  machine-shop 
borings  and  turnings.  As  a  rule,  the  history  of  the 
plant  can  be  traced  in  the  waste  pile,  through  all  its 
changes  in  mining  and  milling  practice,  enlargements 
and  improvements,  and  abandonment  of  certain  parts 
of  plant  or  of  certain  types  of  machinery.  The  amount 
of  money  that  can  be  made  out  of  the  ordinary  mine 
scrap  pile  is  certainly  not  realized;  otherwise  one  would 
not  see  the  quantity  of  material  lying  around  that  dis- 
figures nearly  everj'  mining  camp  in  the  West. 

The  objection  is  raised  that  mining  camps  differ  from 
industrial  plants  to  such  an  extent  that  salvage  is  not 
practicable.  To  a  large  extent  the  conditions  are  dif- 
ferent, and  the  mining  camps  will  always  find  it  harder 
to  make  a  salvage  crew  show  a  profit,  but  it  is  by  no 
means  impossible.     The  objections  that  are  heard  are: 

(1)  Many  camps  are  a  long  way  from  a  railroad,  and 
the  cost  of  the  haul  would  seriously  eat  into  the  profits. 

(2)  Many  mines  are  so  small  that  the  amount  of  scrap 
made  does  not  warrant  its  being  sorted,  except  perhaps 
at  long  intervals.  (3)  Even  when  railroad  facilities  are 
close  to  the  camp,  the  nearest  dealers  and  foundries  may 
be  so  far  off  that  freight  rates  are  prohibitive. 

Any  of  the  above  reasons  may  be  valid  at  times,  but, 
on  the  other  hand:  (1)  Even  in  the  smaller  mines, 
the  amount  of  material  that  may  be  picked  out  of  the 
scrap  heap,  repaired,  and  put  back  into  use  in  the  same 
mine  will,  in  many  cases,  more  than  pay  for  the  labor 
involved,  besides  cutting  down  the  supply  bill  materi- 
ally. (2)  When  there  is  more  than  one  mine  in  a 
camp  or  district,  it  might  be  possible  to  send  all  scrap 
made  to  a  central  salvage  plant,  supported  by  the  vari- 
ous companies,  from  which  shipments  could  be  made, 
and  credit  given  to  each  company  according  to  the 
amount  it  sends  in.  Any  material  that  could  be  re- 
used would  be  put  in  good  working  order  and  sent 
back  to  the  mine  from  which  it  came,  a  charge  being 
made  for  repair,  labor  and  supplies.  (3)  When  there 
is  a  foundry  in  the  camp,  or  in  some  near-by  town,  the 
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scrap  problem  is  solved,  and  there  is  a  ready  market 
for  the  material  just  where  it  is  made.  (4)  Many  of 
the  larger  companies,  especially  those  having  their  own 
smelting  plants,  have  cupolas  to  which  scrap  can  be 
sent. 

Machinery — Old  hoists,  engines,  pumps,  motors, 
fans,  blowers,  crushing  plants,  rolls,  fine-grinding 
mills,  tables  and  vanners,  and  similar  antiquated  or  use- 
less equipment  which  has  been  taken  out  of  service 
should  be  put  in  first-class  condition,  painted  and  all 
working  parts  heavily  oiled,  to  prevent  rusting,  and 
stored  in  a  covered  space  away  from  the  weather.  All 
spare  parts  should  be  packed  and  stored  with  the  ma- 
chinery. Some  of  this  machinery  may  be  of  use  to  the 
company  in  the  future,  but  in  case  it  is  not,  it  should 
be  listed  and  advertised  for  sale.  If  there  are  branch 
companies,  lists  of  available  machinery  should  be  dis- 
tributed among  them  so  as  to  avoid  duplication  and  pur- 
chase of  new  when  old  materials  are  available. 

Hoisting  Eqtdpment — Cages,  skips,  buckets,  hoisting 
cable,  sheaves,  and  other  complementary  equipment 
can  be  cleaned  up,  repaired,  painted,  and  stored.  Time 
after  time  I  have  known  of  new  material  being  bought 
for  use  at  some  outlying  prospect,  when,  if  old  material 
had  been  cared  for  and  properly  listed,  merely  the  ex- 
pense of  moving  and  setting  up  would  have  been  in- 
curred. 

Churn  Drill  Supplies — Churn  drills,  bits,  stems, 
cables,  rope,  and  other  tools  are  to  be  found  scattered 
about  all  over  a  property  which  is  being  drilled.  The 
average  churn-drill  foreman  does  not  for  a  moment  con- 
sider the  value  which  material  may  have  to  future 
users,  and  consequently  when  he  is  through  with  a 
hole,  anything  that  is  not  immediately  needed  in  a  new 
place  is  left  behind.  As  a  rule,  when  once  left  behind, 
it  stays  behind,  and  becomes  so  much  wasted  material. 
Just  recently  a  trip  was  made  over  a  property  where 
there  had  been  extensive  churn-drill  work,  and  in  that 
trip  thousands  of  dollars  in  supplies  were  seen  which 
had  been  used,  broken,  and  thrown  away  down  the  hill- 
side, regardless  of  how  little  was  needed  to  repair  the 
parts  and  put  them  back  into  service,  or  of  what  the 
scrap  value  of  the  steel  would  have  been.  Near  where 
one  drill  had  been  working,  over  500  ft.  of  practically 
new  l-in.  steel  cable,  in  one  length,  had  been  thrown 
on  the  ground  and  left  behind,  no  attempt  having  been 
made  to  reel  it  up  and  treat  it  to  prevent  rusting.  All 
churn-drill  supplies,  when  not  in  use,  should  be  brought 
to  a  central  station,  or  to  the  salvage  plant,  where  they 
can  be  inspected  and  repaired,  or  sent  to  the  junk 
dealer. 

Pipe — Air,  water,  and  ventilating  pipes  and  fittings 
should  be  inspected  by  the  salvage  man,  straightened, 
the  rust  and  dirt  scraped  off,  the  battered  ends  of  the 
pipe  cut  off,  and  the  new  ends  re-threaded.  The  pipe 
should  then  be  painted  and  stored,  ready  for  use  again. 
The  reclamation,  re-threading  and  painting  of  old  pipe 
and  fittings  is  a  large  item  at  a  mine  of  any  size. 

Track — Rails,  splice  bars,  track  bolts,  spikes,  frogs, 
switches,  and  like  parts  should  be  taken  out  from 
underground  as  soon  as  they  are  torn  up.  When  a  drift 
is  of  no  future  value,  and  in  places  where  acid  waters 
would  corrode  the  track  before  it  will  be  used  again,  the 
track  should  be  taken  up  at  once.  This  also  applies  to 
pipes  and  fittings.  The  rails  should  be  straightened, 
scraped  free  of  dirt  and  rust,  painted,  and  stored  for 
future    use.     Splice    bars    and    bolts    are    cleaned    and 


saved,  and  track  spikes  can  be  pulled  from  old  ties,  and 
if  not  too  badly  bent  or  corroded,  are  put  in  kegs  and 
used  again.  Frogs  and  switches  can  be  put  into  good 
working  condition  by,  in  many  cases,  simply  changing 
a  point  or  a  small  section  of  rail.  If  too  badly  worn, 
they  should  be  taken  apart,  any  usable  material  saved, 
and  the  remainder  thrown  in  the  scrap  pile. 

Mine  Cars — When  mine  cars  are  worn,  the  cast  wheels 
can  be  broken  and  sold  as  scrap.  Bearings  of  babbitt 
can  be  melted  into  bars  and  re-used.  Brass  bearings 
can  be  machined  and  re-used  on  other  work,  or  sold  as 
old  brass,  and  roller  bearings  will  probably  go  as  steel 
scrap.  In  many  cases  the  housings  for  roller-bearing 
wheels  remain  in  excellent  condition  after  all  other  parts 
are  worn  out,  and  these  may  be  salvaged  and  used  with 
other  new  equipment.  Car  trucks,  as  a  rule,  can  be 
re-used  after  a  slight  amount  of  repair  work.  Car 
bodies,  which  are  usually  badly  worn,  can  be  dis- 
mantled and  the  angles  and  sides  put  to  some  use.  The 
sides  of  a  mine  car,  when  cut  to  shape,  make  good  bases 
for  mine-track  switches.  If  not  lai-ge  enough  for  other 
use,  washers  can  be  cut  from  scraps  of  sheet  steel. 

Mine  Timber — An  enormous  amount  of  timber  can 
be  salvaged  from  mines  in  which  it  is  used,  if  care  is 
taken  to  see  that  ail  which  has  served  its  purpose  is 
removed  immediately  to  prevent  its  being  covered  up 
with  caved  ground  or  filling,  and  before  it  has  had  time 
to  decay.  The  possibilities  which  exist  for  recovering 
timber  which  is  standing  in  place  underground  are 
great,  but  have  not  been  fully  utilized.  Timber  which 
has  been  broken  on  one  or  both  ends  can  be  cut  into 
shorter  lengths  and  re-used.  As  an  example:  Nine- 
foot  posts  and  caps  used  in  top  slicing  can  be  cut  into 
6,  7  or  8-ft.  lengths  and  used  as  tunnel  caps,  braces, 
raise  cribbing,  or  tunnel  posts.  Old  spillings  can  be 
cut  into  wedges  in  a  wedge  cutter,  and  old  flooring  and 
lagging  can  often  be  re-used  many  times  underground 
before  it  is  too  badly  broken  or  worn. 

Tin  Cans. — In  a  camp  of  4,000  persons,  the  tin  cans 
thrown  out  in  the  course  of  a  month  will  weigh  about 
13,000  lb.  If  there  is  a  mine-water  precipitating  plant 
in  the  camp,  the  cans  are  probably  sent  directly  to  it;  if 
not,  they  are  carried  to  some  canyon  and  dumped  into 
a  pile.  Tin  cans  are  of  value;  they  can  be  flattened 
out,  baled  in  a  special  machine,  and  sold  at  a  good 
price.  If  enough  cans  are  accumulated  weekly  to  war- 
rant the  expense,  the  solder  can  be  melted  out  of  the 
joints  and  poured  into  moulds  before  the  sides  and 
ends  of  cans  are  baled.  The  solder  could  be  used  on 
the  job  or  sold.  When  tin  cans  are  thrown  into  precip- 
itating plants,  the  solder  in  the  joints  is  not  affected  by 
the  acid  waters,  and  is  removed  from  the  launders  at 
intervals,  with  the  fine  particles  of  scrap.  If  this 
solder-bearing  scrap  is  then  put  into  a  special  box  or 
launder,  so  that  strong  acid  water  will  percolate  through 
the  mass,  still  more  of  the  scrap  iron  may  be  removed, 
after  which  the  solder  may  be  recovered  by  melting  in 
pots. 

Waste  Paper  and  Rags — The  waste  paper  that  is 
thrown  away  or  burned  each  week  in  a  camp  of  4,000 
persons  amounts  to  thousands  of  pounds.  When  un- 
sorted,  paper  does  not  bring  a  large  price,  as  it  is  paid 
for  on  the  basis  of  the  lowest  grade  of  paper  in  the 
bale,  but  when  carefully  sorted,  the  higher  grades  yield 
good  returns.  Not  nearly  so  much  rag  scrap  is  made, 
but  in  the  course  of  time,  especially  if  it  is  properly 
sorted,  it  should  amount  to  enough  to  ship  profitably. 
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One  man,  working  with  a  paper-baling  machine,  should 
be  able  to  sort  and  bale  several  tons  of  scrap  and  rags 
in  a  day. 

Miscellaneotis  Materials — Old  iron  and  steel  scrap,  in 
sizes  unsuitable  for  further  use,  should  be  sorted  and 
broken  to  proper  size  for  cupola  or  smelting-furnace 
charging.  It  is  then  stored  until  enough  has  accumu- 
lated to  make  a  shipment.  If  there  is  a  precipitating 
plant  near  by,  all  suitable  material  would  be  used  in  it. 
■  Old  brass  and  copper  have  a  high  salvage  value  per 
pound.  Brass  to  be  saved  would  consist  of  valves,  bear- 
ings, oil  cups,  old  lamps,  door  knobs,  brass  trimmings, 
brass  chips,  tubing,  and  other  such  parts.  Copper  to 
be  saved  would  consist  of  trolley,  field  and  heavy  arm- 
ature wire,  (not  tangled),  copper  plates,  clippings,  bor- 
ings, and  tubing. 

There  are  machines  on  the  market  for  extracting  the 
oil  from  old  waste  and  cleaning  it  so  that  it  can  be  used 
again.  Cutting  oil  can  be  profitably  extracted  from 
machine-shop  floor  sweepings,  when  in  sufficient  amount. 
A  ton  of  cuttings  will  yield  a  barrel  of  oil,  or  more. 
Lubricating  oils  can  be  filtered,  mixed  with  new  oil 
to  bring  them  back  to  a  good  condition,  and  re-used 
where  low-grade  oils  are  suitable.  Babbitt  metal  and 
solder  should  be  melted  into  bars  and  re-used.  Rubber 
and  leather  scraps  can  be  sorted  and  sold. 

To  obtain  an  index  of  the  benefits  derived  from  the 
work  the  actual  cost  of  salvaging  cannot  be  compared 
with  the  actual  selling  price  of  the  salvaged  material. 
In  many  cases  the  direct  cost  of  reclaiming  material 
may  be  high,  and  consequently  the  profits  from  sales 
will  be  low  or  may  even  disappear  altogether,  and  yet 
salvage  work  might  be  a  desirable  feature  of  the  plant 
operations.  If  a  lot  of  material  can  be  saved  and  put 
back  into  use,  there  is  a  saving  in  the  buying  of  new 
material,  usually  at  a  much  higher  price  than  the  rec- 
lamation of  the  old  material  costs;  freight,  transporta- 
tion and  handling  charges  are  saved,  and  that  much  more 
material  and  labor  is  released  for  perhaps  a  more  im- 
portant use ;  not  to  mention  the  importance  of  relieving 
the  railroads  and  other  transportation  systems  of  un- 
necessary freight  tonnages.  In  general,  if  a  salvage 
plant  will  save  enough  to  pay  back  the  investment  over 
the  life  of  the  mine,  and  return  an  income,  however 
small,  it  should  be  maintained  for  the  indirect  benefits 
that  will  accrue  not  only  to  the  particular  mine  but  to 
the  country  at  large. 

One  instance,  however,  of  a  mine  salvage  plant  mak- 
ing large  direct  profits  was  at  a  mine  producing  1,500 
tons  of  ore  per  day.     The  shed  and  equipment,  which 
consisted  of  a  forge  and  hand  tools  only,  cost  the  com- 
pany about  $1,200.     Two  men  were  steadily  employed, 
who  handled  only  the  material  which  was  taken  out  of 
the  mine.     No  material  was  sold  during  the  period  under 
discussion,  the  men  devoting  their  entire  time  to  re- 
covering and  repairing  only  such  material  as  could  be 
used  again  underground.     Considering  the  salvaged  ma- 
terial to  be  worth  half  of  its  original  purchase  price, 
although  in  many  cases  the  actual  value  was  consider- 
ably above  this,  the  salvage  department  netted  an  aver- 
age of  $180  per  month,  or  180  per  cent  per  year  on  the 
investment.     A  larger  plant,  costing  $3,000  or  $4,000 
and  employing  four  or  five  men,  which  would  have  sorted 
and  repaired  all  waste  material  made  in  the  camp,  and 
disposed  of  it  to  the  best  advantage,  would  have  made  no 
such  percentage  of  profits,  but  the  volume  of  business 
would  have  been  two  or  three  times  larger  and  a  com- 


fortable income  returned  on  the  original  investment. 
It  is  desirable  that  salvage  work  be  handled  system- 
atically, and  that  proper  credit  be  given  to  each  person 
or  department  sending  material  to  the  salvage  shed.  A 
card-index  system  should  be  installed  and  a  record  kept 
on  all  materials  salvaged,  so  that  at  all  times  up-to- 
date  knowledge  is  available  showing  what  second-hand 
supplies  are  in  stock  and  ready  to  be  issued. 

A  record  should  be  kept  of  all  materials  that  are 
received  at  the  central  salvage  shed  from  the  various 
departments,  and  when  these  materials  are  sold  or  used 
by  another  department,  the  department  sending  them 
in  should  be  credited  with  anything  received  above  the 
cost  of  salvage,  shed  operating,  repair  parts,  hauling, 
supply  operating,  freight,  or  other  charges.  If  the  vari- 
ous departments  were  given  credit  in  this  manner  for 
any  materials  saved  by  them  and  sold  at  a  profit,  a 
keen  rivalry  would  soon  spring  up  and  there  would  be 
much  less  wastage  of  raw  materials. 

If  the  volume  of  waste  thrown  out  in  the  homes  in  the 
camp  will  warrant  the  expense,  a  regular  collection  of 
such  materials  can  be  made,  and  a  small  price  paid  to 
the  inhabitants  for  the  various  classes  of  scrap.  This 
would  cause  everyone  to  take  an  interest  in  the  plan, 
and  would  be  a  great  factor  in  keeping  a  camp  clean  and 
pleasing  in  appearance. 

The  supply  house  would  be  the  logical  place  to  keep 
the  card-index  system,  for  it  can  then  be  put  to  con- 
stant use,  and,  whenever  requisitions  are  presented  for 
material,  issues  can  be  made  as  far  as  possible  from  the 
second-hand  supply  stock.  The  supply  also  has  charge 
of  purchases  and  sales,  and  is  in  a  position  to  list,  and 
to  advertise  for  sale,  machinery  for  which  no  further 
use  is  had  at  the  plant,  and  to  dispose  of  waste  materials 
at  the  best  current  market  figures.  It  would  also  be 
able  to  keep  informed  on  what  second-hand  supplies 
other  branches  or  companies  may  have  which  could  be 
used  locally. 

Unless  proper  provision  is  made  for  systematic  col- 
lection and  storage  of  all  waste  material,  the  best  in- 
tentions are  likely  to  prove  unsuccessful.  Separate 
boxes  should  be  set  aside,  properly  labeled  and  con- 
veniently placed  in  each  department,  for  the  various 
classes  of  materials  made  in  that  department.  When 
full,  these  boxes  should  be  removed  to  the  salvage  plant 
for  future  sorting  and  disposal.  When  properly  man- 
aged, the  equipment  provided  for  the  conservation  of 
scrap,  and  the  time  and  eff'ort  devoted  to  its  accumula- 
tion and  proper  disposal,  will  prove  not  only  directly 
profitable,  but  the  indirect  returns  which  will  come  from 
the  greater  care  that  will  be  given  new  material  will 
certainly  be  of  enormous  value.  Plants  at  which  sal- 
vage work  has  been  made  a  routine  feature  of  opera- 
tions have  found  this  to  be  true  almost  from  the  begin- 
ning of  the  department's  operations. 

Prices  of  scrap  material  vary,  depending  on  the 
supply  and  demand,  and  in  different  localities,  depend- 
ing on  the  nearness  or  remoteness  of  the  sources  of 
supply,  so  that  all  of  the  scrap  made  will  not  be  salable 
at  all  times,  and  no  figures  can  be  given  which  would 
be  of  real  value  or  generally  applicable.  There  are  a 
number  of  trade  journals  through  which  one  can  learn 
the  fluctuations  in  the  market  values  of  the  various 
classifications  of  materials,  among  them  being  the  Waste 
Trade  Journal,  The  Metal  Industry,  Foundry,  Iron  Age, 
and  Iron  Trade  Review;  and  at  least  one  of  these  should 
be  in  the  files  of  every  mining  company. 
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Flume  Suspension  by  Cables 

Advantages  in  Regions  Where  Snowslides  and  Mud- 
slides Are  Incidents  of  Operation — Practical 
Construction  Details 

By  Douglas  Lay 

Written  for  Engineering  and  Mining  Journal 

IT  FREQUENTLY  happens  that  a  flume  following  the 
contour  of  a  steep  mountainside  crosses  the  path  of  a 
snowslide  or  mudslide  in  a  draw,  and  large  por- 
tions of  the  flume  are  carried  out  whenever  a  slide 
takes  place.  Obviously,  a  constantly  recui-ring  bill  of 
expense  of  this  kind  is  not  to  be  tolerated.  The  difficulty 
may  be  overcome  in  any  one  of  several  possible 
ways,  depending  upon  the  local  conditions.  For 
instance,  by  carrying  the  flume  on  trestles  it  may  be 
kept  sufficiently  far  away  from  the  hillside,  but,  on  the 
other  hand,  more  often  than  not  the  trestles  themselves 
are  carried  away  by  the  slide.  The  best  general  solution 
appears  to  be  to  carry  the  water  in  a  flume  on  a  suspen- 
sion bridge.  To  convey  the  water  in  pipes,  either  by 
trestle  or  suspension,  is  open  to  the  objection  that  if  the 
pipe  line  is  to  be  run  only  partly  filled,  a  pipe  of 
excessively  large  diameter  will  be  required,  whereas,  if 
the  maximum  carrying  capacity  of  the  pipe  is  to  be  util- 
ized, a  penstock  will  be  required  and  a  certain  loss  of 
head  will  be  inevitable.  It  is  of  course  assumed  that  the 
water  is  to  be  delivered  into  a  flume  on  the  other  side  of 
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FIGS.   1  AND  2.      CABLE  SUSPENSION  OF  FLUME 

the  draw  or  gulch.  Otherwise  the  continuation  of  the 
pipe  line  to  the  point  of  consumption  might  prove  the 
best  solution  of  the  difficulty. 

Some  time  ago  I  was  in  charge  of  a  property  on  which 
a  3  X  2  ft.  flume  crossed  a  very  bad  spot,  constantly  swept 
by  snowslides  or  mudslides.  On  one  occasion  about  200 
ft.  of  flume  was  carried  out  and  I  was  compelled  to  make 
repairs  in  the  shortest  possible  time,  with  such  material 
as  was  available  on  the  ground  or  could  be  procured  at 
short  notice.  It  was  decided  to  suspend  the  flume  by 
means  of  cables,  so  that  it  would  be  quite  untouched  by 
further  slides. 


Referring  to  Figs.  1  and  2,  the  nature  of  the  place  in 
question  will  be  evident.  On  one  side  of  the  steep  draw 
or  gulch  was  a  precipitous  rock  bluff,  affording  good 
anchorage  for  cables,  and  on  the  other  side,  out  of  the 
path  of  slides,  was  a  good  site  for  a  tower.  It  was 
accordingly  decided  to  anchor  cables  on  the  one  side  by 
eye-drifts  in  the  rock,  and  on  the  other  side  to  a  dead- 
man,  the  cables  on  the  latter  side  passing  over  a  tower 
through  turnbuckles  to  the  deadman. 

The  span  was  200  ft.     Four  IJ-in.  cables  were  sus- 
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fig.    3.      CROSS-SECTION  OF  FLUME  AND  HANGERS 

pended  in  two  pairs,  the  distance  between  the  pairs 
being  3  ft.  10  in.,  and  the  distance  between  the  members 
of  a  pair  4  in.,  this  being  as  close  as  it  was  practical  to 
get  the  cables  and  at  the  same  time  to  secure  individual 
anchorage  for  each  cable. 

At  one  end,  each  cable  was  attached  to  a  li-in.  eye- 
drift  3  ft.  long,  leaded  into  a  hole  up  to  the  eye.  At  the 
other  end  of  the  span  cables  were  passed  over  a  tower 
16  ft.  high,  and  attached  to  a  deadman  by  turnbuckles, 
one  turnbuckle  to  each  cable,  so  that  tension  could  be 
applied  to  each  cable  separately. 

The  flume  was  3  ft.  x  10  in.  in  the  clear.  Bents  were 
placed  on  2-ft.  centers,  caps  and  posts  being  of  3  x  3-in. 
stuff,  lumber  and  sills  3  x  4  in.  Every  8  ft.,  4  x  5-in.  sills 
were  placed,  to  which  i-in.  suspension  rods  were  bolted, 
hanging  the  flume  to  the  cables,  as  illustrated  in  Fig.  3. 
Suspension  washers  were  made  of  2  x  *-in.  strap  iron. 
Cable  clamps,  on  the  lower  side  of  washers  on  the  steeper 
portions  of  the  cables,  kept  the  washers  in  position. 

The  total  uniformly  distributed  load  to  be  carried  by 
the  cables  was  34,200  lb.,  composed  as  follows:  Water, 
93  lb.  per  running  foot  (depth  in  flume  being  6  in.)  ; 
lumber,  75  lb.  per  running  foot ;  iron,  3  lb.  per  running 
foot;  total,  171  lb.  per  running  ft.  The  load  to  be  car- 
ried by  each  cable  was  therefore  43  lb.  per  running  foot. 
In  this  case  the  allowable  tension  of  the  loaded  cables 
corresponded  with  a  sag  of  15  ft.  at  the  center  of  the 
span,  and  the  cables  were  therefore  set  at  this  deflection. 

Owing  to  the  fact  that  suspension  considerably 
reduced  the  original  length  of  the  flume,  the  gi-ade  was 
correspondingly  increased,  the  depth  of  water  on  the 
suspended  portion  was  therefore  less,  and  the  velocity 
greater  than  at  other  points,  which  facts,  as  tending  to 
reduce  the  load  to  be  carried,  are  all  in  favor  of  suspen- 
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sion.  Despite  the  fact  that  the  calculated  depth  of  water 
on  the  suspended  portion  was  only  6  in.,  it  was  decided 
to  make  the  height  of  the  flume  the  same  as  at  other 
points,  not  only  having  regard  to  any  possible  greater 
future  requirements,  but  also  to  take  advantage  of 
the  trussing  effect  of  the  sides.  It  was  also  evi- 
dent that  further  trussing  would  be  necessai-y,  and  inas- 
much as  there  was  abundance  of  flume  plank  (H  x  10 
in.)  on  the  ground,  it  was  decided  to  make  a  truss  of 
this  material,  rather  than  wait  until  more  suitable 
material  could  be  procured,  time  being,  as  is  usually  the 
case,  of  great  importance.  The  trussing  adopted  is 
shown  in  Figs.  4,  5,  and  6.  All  truss  members  were 
nailed  together  and  to  the  flume.  After  suspension  of 
cables,  construction  proceeded  with  great  rapidity,  the 
flume  being  built  in  16-ft.  sections,  each  section  being 
run  out  along  the  cable  as  soon  as  built.    When  the  flume 
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was  finished,  a  slight  crown,  amounting  to  6  in.  at  the 
center,  was  put  in,  and  then  the  flume  was  trussed  from 
end  to  end. 

The  completed  job  was  highly  satisfactory,  and  no  fur- 
ther trouble  was  experienced  at  this  point.  Attention  is 
drawn  to  the  high  importance  of  adequate  trussing, 
otherwise  any  local  sagging  of  the  flume  will  increase 
the  load  of  water  at  this  point,  and  the  cables  will  re- 
spond to  the  increased  load  by  local  deflection,  which  will 
still  further  increase  the  load  of  water,  the  process  going 
on  until  relief  is  afforded  by  an  overflow  of  the  flume  at 
this  point.  In  such  a  case  no  water  will  pass  to  the  out- 
let end  of  the  flume,  and  it  will  be  obvious  that  an 
element  of  danger  may  be  introduced.  It  is  to  be  noted, 
in  this  connection,  that  though  the  exigencies  of  the  par- 
ticular case  described  did  not  permit  of  other  than  an 
improvised  truss,  it  is  highly  advisable  to  devise  a  more 
scientific  truss,  of  suitable  material,  than  that  described, 
even  though  the  latter  served  the  particular  purpose 
for  which  it  was  intended  and  required  only  a  reason- 
able outlay  of  capital. 


The  Cornwall  Automatic  Sampler 
By  Frederick  W.  Foote 

Written  for  Engineering  and  Mining  Journal 

The  sampling  device  designed  and  built  by  William 
Cornwall,  mill  superintendent  for  the  Smuggler  Leasing 
Co.,  Aspen,  Col.,  has  so  many  clever  points  that  I  feel 
that  it  is  worth  describing.  This  sampler  is  used  in 
the  stream  of  the  mill  feed,  and  receives  material  that 
has  previously  passed  through  rolls  set  with  a  i-in. 
opening.  As  shown  in  the  accompanying  plan  and 
elevation  sketch,  the  sampler  is  composed  of  the  follow- 
ing component  parts:  A,  drive  wheel;  B,  bearings;  C, 
worm  shaft  and  worm;  D,  worm  gear;  E,  cutter  shaft; 
F,  clutch  and  brake;  G,  brake;  H,  tension  screw;  K, 
counterweight;  L,  cutter;  M,  ore  bin;  N,  sample  bin. 
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The  operation  of  the  sampler  is  as  follows:  The 
revolution  of  the  drive  wheel.  A,  causes  the  turning  of 
the  worm  shaft,  C.  This,  engaging  in  the  worm  gear, 
D,  causes  it  to  rotate.  The  cutter  shaft,  E.  passes 
through  the  worm  gear,  D.  The  wheel,  F.  is  fastened 
to  the  cutter  shaft  and  is  engaged  by  a  pin  on  D,  for  a 
period  sufficient  to  throw  the  cutter,  L,  across  the  path 
of  the  ore.  The  arrangement  of  the  cutter,  pin  and 
counterweight,  K,  are  such  that  the  normal  progress 
of  the  worm  gear  carries  the  cutter  shaft  around  until 
just  before  the  cutter  is  to  enter  the  stream  of  ore. 
At  this  point  the  pin  engages  and  the  counterweight 
throws  the  cutter  across.  The  cutter  shaft  is  then 
engaged  and  the  process  repeated. 

The  cutter  takes  one  cut  every  sixty-five  seconds,  or 
a  1  to  100  sample.  The  cutter  is  set  at  a  slight  angle 
to  its  shaft,  so  that  in  passing  through  the  ore  it  takes 
a  cut  perpendicular  to  the  flow.  The  brake  beam  reg- 
ulated by  a  thumbscrew  acts  on  the  periphery  of  the 
wheel,  F,  so  as  to  cause  the  action  of  the  cutter  to  be 
retarded  or  accelerated  as  required.  This  sampler  was 
made  in  the  mill  of  the  scrap  material  available. 
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Stories  From  a  Laboratory 

By  Albert  R.  Ledoux 

Written  for  Engineering  and  Mining  Journal 


ON  APRIL  30,  1880,  the  laboratory  of  A.  R.  Ledoux 
&  Co.  issued  its  first  certificate  of  assay;  on  the 
same  day  in  1920  our  certificate  number  was 
290,562.  In  these  days  of  change  it  is  not  uninteresting 
to  find  a  technical  organization  still  operating  under  the 
same  active  head  at  the  end  of  a  period  of  forty  years, 
and  I  suppose  that  it  is  partly  for  this  reason  that  I 
have  been  asked  to  say  something  about  what  we  have 
been  able  to  accomplish  for  the  mining  or  metal-selling 
industry,  that  being  the  industry-  with  which  we  have 
been  most  closely  in  contact,  and  I  take  pleasure  in  com- 
plying— although  with  some  hesitation,  because  con- 
siderable use  of  the  personal  pronoun  will  be  necessary. 

There  was  a  time  when  American  exporters  were 
obliged  to  sell  their  rich  ore,  matte,  and  blister  copper 
on  European  weights  and  assays.  The  so-called  "Corn- 
ish" assays  in  vogue  in  Great  Britain  did  not  attempt 
to  give  the  exact  amount  of  copper  which  the  material 
contained,  but  professed  to  imitate  in  the  laboratory 
the  process  then  in  vogue  in  smelting  and  refining,  and 
the  figure  reported  by  the  assayer  was  called  the  "pro- 
duce." It  inevitably  showed  less  copper  to  be  paid  for 
than  the  material  actually  contained. 

The  system  of  weighing  in  Great  Britain  likewise  was 
for  the  benefit  of  the  buyer,  and,  in  addition,  a  so-called 
"draft"  of  3i  lb.  per  hundredweight  was  deducted. 
Moreover,  the  settlement  sheets,  which  came  with  the 
ultimate  payment  after  long  delay,  were  most  compli- 
cated, based  among  other  things  as  far  as  ore  was  con- 
cerned, not  upon  the  ton  of  2,000  lb.,  nor  yet  upon  the 
ton  of  2,240  lb.,  but  upon  a  ton  of  2,352  lb.  Then  there 
were  deductions  for  "master  porterage,"  "dock  dues," 
"town  dues,"  etc. 

Senator  Clark's  Protest  Against  English 
Ore  Settlements 

There  came  a  time  when  Senator  W.  A.  Clark,  who 
had  been  shipping  copper  matte  to  Liverpool  and  Swan- 
sea and  accepting  the  English  method  of  settlement, 
grew  tired  of  the  delays  and  deductions  and  uncertain- 
ties, and  sent  a  cable  to  James  Lewis  &  Son,  of  Liver- 
pool, refusing  their  tender  for  his  product  on  the  usual 
terms,  offering  as  a  counter  proposal  that  settlement 
should  be  completed  in  New  York  on  the  assay  of  my 
firm.  I  remember  that  the  cable  ended  with  these 
words:  "I  will  no  longer  submit  to  the  robberj'  of 
English  terms  and  conditions." 

I  had  personally  made  the  acquaintance  of  James  Lewis 
and  of  his  son,  Arthur  Hornby  Lewis,  of  this  very  old 
metal  firm,  and  they  were  disposed  to  make  an  experi- 
ment, and,  greatly  to  the  disgust  of  other  British  buy- 
ers, entered  into  a  contract  with  Mr.  Clark  to  buy  3,000 
tons  of  his  matte  and  to  settle  for  it  on  American 
weights,  sampling,  and  assay.  That  was  the  entering 
wedge,  but  neither  other  American  producers  nor  my 
own  efforts  could  persuade  the  large  buyers  of  Swansea 
to  take  what  they  considered  this  risk.  The  late  Lord 
Swansea,  then  Sir  Hussey  Vivian,  told  me  with  indigna- 
tion that  it  had  been  the  custom  to  settle  on  their  assays 
for  one  hundred  and  fifty  years ;  that  I  would  never  live 
long  enough  to  see  any  of  the   Swansea  smelters,   or 


anyone  other  than  Lewis,  submit  to  a  change  in  this 
system,  and  that  my  efforts  in  that  direction  were 
absolutely  wasted. 

Restraining  Order  Prevents  Completion  of 
McDermott  Assays 

A  year  or  two  after  that,  Billy  McDermott,  of  Butte, 
sold  about  five  hundred  tons  of  rich  copper  ore  to  a 
firm  of  buyers  in  New  York.  He  was  to  be  paid  on  the 
weights  and  assays  of  my  firm,  and  came  on  here  to  be 
present  at  the  sampling  and  to  get  his  money.  We 
had  to  sample  the  ore  on  the  dock,  as  it  was  unloaded 
in  bags  from  the  steamer  which  had  brought  it  from  a 
Western  port  around  the  Horn.  As  fast  as  we  could 
finish  the  weighing  and  sampling  the  material  was  de- 
livered to  a  tramp  steamer  bound  for  Swansea,  where 
it  had  been  resold  on  English  terms. 

We  began  reporting  the  assays  of  each  small  lot  into 
which  we  had  subdivided  it  for  sampling,  when,  to  my 
astonishment,  we  were  served  with  a  court  order  re- 
straining us  from  completing  the  assays  and  ordering 
us  to  deliver  all  the  samples  into  the  custody  of  the 
court.  On  asking  my  lawyer  to  ascertain  on  what  the 
court  had  based  this  injunction,  I  found  that  it  was 
charged  that  our  results  were  much  too  high;  that 
McDermott  was  known  to  have  been  present  on  the  dock 
and  to  have  watched  the  sampling,  and  intimations  were 
made  that  possibly  he  had  influenced  the  samplers  or 
the  assayers  or  in  some  way  brought  it  about  that  the 
figures  which  we  would  report  should  be  too  high. 

With  my  lawj-er  I  called  upon  the  New  York  firm, 
and  its  members  begged  me  to  keep  quiet.  They  said 
that  McDermott  was  here  and  needed  the  money;  that 
they  could  settle  with  him  without  the  use  of  our 
assays;  that  they  would  pay  us  just  what  we  would 
have  received  had  we  continued  the  assay  and  would 
pay  my  lawyer  his  fee  for  advising  me  in  this  matter. 
I  declined  to  let  the  matter  stand  in  that  way,  stating 
that  our  reputation  was  our  capital;  that  it  had  been 
publicly  attacked  by  this  court  action;  that  we  con- 
sidered ourselves  trustees  as  between  these  people  and 
the  owner  of  the  ore. 

I  made  a  counter  proposal  to  the  effect  that  we  should 
be  permitted  to  complete  the  assays  of  the  samples 
drawn,  that  I  should  send  our  chief  assayer  to  Swansea, 
who  by  taking  a  fast  steamer  could  arrive  ahead  of  the 
tramp ;  that  the  material  should  be  resampled  on  arrival 
— jointly  by  our  man  and  the  representative  of  the 
Swansea  purchasers,  who  in  turn  should  select  a  third 
assayer  of  reputation,  preferably  from  London  or  Liver- 
pool; that  after  this  sampling  was  completed  the  ma- 
terial should  be  assayed  by  the  electrolytic  method — 
preferably  in  London.  If  the  results  of  this  sampling 
showed  that  we  had  made  an  error  in  our  New  York 
sampling  or  assay  I  would  incur  the  expense  of  the 
investigation  and  have  nothing  further  to  say  about  it. 
If,  on  the  other  hand,  the  Swansea  sampling  and  assay- 
ing should  prove  the  correctness  of  the  American  fig- 
ures, then  the  New  York  firm  should  pay  all  the  ex- 
penses of  the  investigation  and  should  settle  with 
McDermott   on   my   original   assay   certificates.     After 
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demurring  considerably,  but  to  avoid  further  trouble — 
for  which  I  was  ready — this  firm  consented  to  such  an 
arrangement  and  signed  the  necessary  agreement. 

Our  representative  arrived  at  Swansea  ahead  of  the 
cargo,  and.  fortunately  for  us,  he  talked  rather  freely, 
so  that  when  the  material  arrived  all  Swansea  was 
watching  the  sampling  operation  and  was  on  the  qui 
vive  to  know  how  the  results  would  come  out.  For- 
tunately for  us,  they  confirmed  the  New  York  assays. 
and  the  various  Swansea  buyers  began  to  say,  "Why, 
these  Americans  do  know  how  to  sample  and  to  assay 
after  all"!  and  one  and  another  quickly  followed  the 
example  set  by  .James  Lewis  &  Son  and  began  buying 
on  our  assays. 

Through  this  fortunate  chance  we  had  at  first  a  prac- 
tical monopoly  of  the  sampling  and  assaying  of  furnace 
products  for  export,  and  with  the  establishment  of  our 
mechanical  sampling  plant  in  Jersey  City  this  business 
greatly  increased. 

French  Converted  to  American  Assays 

While  all  the  British  smelters  and  refiners  fell  into 
line,  as  stated,  and  purchased  and  paid  in  New  York 
for  such  material  as  they  required,  on  Ledoux  &  Co.'s 
assay,  and  the  Germans  followed  suit,  we  had  not  suc- 
ceeded in  persuading  the  French  buyers  to  settle  on 
American  assays ;  but  a  fortunate  accident  brought  this 
about.  At  that  time  the  late  M.  Secretan  was  organiz- 
ing a  syndicate  to  control  the  copper  of  the  world,  his 
agents  in  New  York  being  a  well-known  firm  which  for 
many  years  had  handled  iron  and  steel  particularly.  I 
was  about  to  go  to  Europe,  and  one  of  the  partners  in 
this  firm  said  that  a  French  correspondent,  M.  Secretan, 
was  bombarding  them  with  questions  about  copper  for 
some  reason  that  they  did  not  understand,  and  they 
would  be  obliged  if  I  would  call  on  M.  Secretan  with  a 
letter  of  introduction  and  explain  to  him  the  American 
situation  so  far  as  I  could. 

I  was  very  busy  in  Paris  and  delayed  calling  until 
the  day  before  I  was  to  leave  for  London.  Had  M. 
Secretan  been  out  I  would  have  felt  that  I  had  an 
excuse  for  not  having  met  him;  but  he  was  in,  and 
questioned  me  for  an  hour  or  more  on  the  relative 
grades  of  refined  copper  in  this  country,  on  the  output 
of  our  various  mines,  and  related  matters.  He  then 
said:  "Mr.  Ledoux,  I  am  about  to  undertake  a  very 
big  transaction  the  result  of  which  will  mean  the  con- 
trol of  the  copper  of  the  world,  making  Paris  the  head- 
quarters for  trading  in  this  metal  rather  than  London, 
but  I  must  have  different  agents  in  America.  These 
friends  know  all  about  iron  and  steel,  but  I  have  had 
a  recent  experience  with  them  which  shows  me  that 
they  are  not  posted  in  copper.  I  asked  them  at  what 
price  they  could  secure  for  me  a  quantity  of  copper 
which  would  be  the  equivalent  of  the  English  'best 
.select.'  It  seems  that  they  made  inquiries  and  were 
told  that  the  characteristic  of  this  grade  was  that  it 
would  make  yellow  metal  which  would  roll,  but  they 
purchased  for  me  from  the  Baltimore  Copper  Works 
an  ordinary  casting  grade  of  copper  on  the  solemn 
guarantee  that  it  would  'make  brass' !  When  it  arrived 
it  was  useless  for  my  purpose.  Now,  you  see  I  must 
have  an  agent  thoroughly  up  on  such  matters  and  I  offer 
you  the  agency.  I  will  guarantee  that  your  commis- 
sions will  amount  to  far  more  than  you  can  possibly 
make  in  your  assaying  or  consulting  business,  and  I 
beg  of  you  to  accept." 


I  said  to  him :  "M.  Secretan,  yoiir  offer  is  verj'  flat- 
tering and  tempting,  but  you  forget  that  I  owe  the 
pleasure  of  your  acquaintance  to  a  letter  of  introduction 
from  your  present  agents,  and  I  could  not  possibly  use 
it  to  supplant  them  in  the  agency."  In  spite  of  his  fur- 
ther urging  I  was  firm. 

A  day  or  two  afterward  the  late  Theodore  Morrison 
called  at  my  hotel  in  London  and  explained  that  he  had 
met  Secretan  in  Amiens  by  appointment  and  they  had 
talked  half  the  night  about  the  American  agency.  Mr. 
Morrison  told  me  more  of  the  details  of  what  M.  Secre- 
tan proposed  and  offered  to  have  his  nephew  come  to 
New  York  and  enter  my  firm  to  take  charge  of  the 
international  copper  business,  in  case  I  needed  someone 
more  familiar  with  European  trade  methods  than  I  at 
that  time  was.  I  was  still  firm  in  my  refusal,  but  soon 
after  reaching  New  York  M.  Secretin's  agents  called 
upon  me  and  stated  that  the  former  had  written  them 
fully  of  the  honorable  position  which  I  had  taken  and 
urged  them  to  make  some  business  connection  with  me 
by  which  I  would  advise  them,  if  they  needed  advice, 
and  had  put  into  all  his  contracts  for  unrefined  copper 
products  the  clause  that  he  would  settle  for  them  in 
New  York  in  cash,  provided  the  sellers  secured  Ledoux 
&  Co.'s  certificate  of  sampling  and  assay. 

This  condition  compelled  us  to  enlarge  our  sampling 
plant  in  New  Jersey,  and  as  long  as  the  syndicate  lasted 
we  did  an  enormous  business,  for  although  some  ship- 
pers might  have  preferred  some  other  assayers  to  get 
the  advantage  of  American  settlements,  they  were 
obliged  to  put  the  material  through  our  works. 

Failure  of  the  Secretan  Syndicate 

Toward  the  end  of  this  attempt  to  corner  the  world's 
supply,  copper  matte  began  to  accumulate  in  our  works, 
not  being  ordered  out,  until  we  had  7,000  tons  in  stor- 
age. M.  Secretan's-  failure  was  precipitated  by  the 
suicide  of  one  of  the  directors  of  a  French  bank  which 
had  been  backing  him,  and  for  a  long  time  nobody  dared 
admit  that  he  had  an  interest  in  the  ownership  of  this 
lot  we  were  storing,  but  at  the  end  of  seven  years  our 
warehouse  certificates  were  returned  to  us  covered  with 
endorsments  of  French,  German,  Dutch,  and  English 
banking  houses,  and  the  material  was  ordered  exported. 

This  brings  me  to  say  a  word  about  the  establishment 
of  our  sampling  works.  In  those  days  there  was  a  rail- 
road "pool"  with  headquarters  in  Chicago,  which  arbi- 
trarily divided  east-bound  shipments  among  different 
roads,  so  that,  no  matter  how  the  material  was  billed 
when  originally  shipped,  it  might  come  into  New  York 
by  any  railroad  or  to  be  divided  between  two  or  more 
roads.  Being  uncertain  as  to  where  we  had  better  locate, 
I  sought  the  advice  of  James  M.  Hill.  He  stated  that 
the  Erie  was  preferable,  as  some  shipments  came  by 
way  of  Buffalo;  and  that  the  Pennsylvania  or  New  York 
Central  was  his  next  choice.  When  I  called  upon  the 
officials  of  the  New  York  Central  its  officers  said  that 
my  proposal  to  locate  on  their  line  did  not  interest 
them ;  that  I  could  do  as  I  chose,  but  they  could  not 
promise  me  any  facilities. 

Erie  Courtesy  Secures  Sampling 
Works  Site 

The  Pennsylvania  people  were  more  courteous  and 
offered  us  a  site  on  their  line,  beyond  Newark,  and 
promised  to  stop  any  cars  which  were  to  be  sampled 
at  these  works  and  to  continue  the  transportation  after 
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we  had  finished  with  them.  George  H.  Valliant, 
of  the  Erie,  said  that  they  would  give  us  a  site  on  their 
road,  advising  us,  however,  not  to  locate  too  far  away 
from  any  other  line;  that  while  under  his  administra- 
tion we  would  be  treated  fairly,  his  successors  might 
change  conditions,  and  we  might  find  ourselves  com- 
pelled to  cart  material  at  expense  from  some  other  road. 
He  put  me  in  charge  of  his  real-estate  man,  and  we 
selected  a  site  just  outside  of  the  Erie  tunnel  at  Bergen 
Junction,  Jersey  City,  within  a  stone's  throw  of  two 
other  railroads. 

Mr.  Valliant  further  stated  that  at  that  time  they 
were  tearing  dowTi  their  station  in  Jersey  City,  and  if 
we  could  use  any  of  the  old  material  we  were  welcome 
to  it,  and,  further,  that  if  I  would  give  them  plans  of 
our  proposed  works  they  would  have  the  Erie  carpenter 
gang  build  them  for  us.  charging  only  the  actual  cost 
to  the  road.  The  works  were  thus  erected  cheaply  and 
quickly;  our  annual  rental  was  only  ten  dollars,  and  our 
contract  provided  that  all  cars  containing  material  to 
be  sampled  by  Ledoux  &  Co.  should  be  stopped  at  Bergen 
Junction,  unloaded  by  us,  and  when  ready  could  be  re- 
loaded on  cars  which  the  railroad  would  provide,  and  go 
forward  to  destination  under  the  original  bill  of  lading. 
Nothing  was  said  about  how  long  we  might  keep  the 
contents  of  cars. 

When  the  successors  in  ownership  of  this  Secretan 
matte  finally  ordered  it  out,  after  seven  years,  we  simply 
notified  the  Erie  railroad  to  send  us  empty  cars,  and 
they  completed  the  haul  to  Jersey  City  and  the  lighter- 
age called  for  on  the  original  bills  of  lading,  without 
extra  charge.  Of  course  the  road  profited  by  this,  be- 
cause we  were  handling  most  of  the  copper  products 
at  that  time  exported  in  an  unrefined  form,  so  that  the 
"pool"  agent  in  Chicago  was  compelled  to  make  the 
Erie  the  copper-carrying  line ;  otherwise  the  cars  could 
not  get  to  our  works  without  delay  and  switching 
charges. 

Conditions  have  long  since  changed !  Now  compara- 
tively little  ore  or  other  furnace  product  is  exported  in 
a  raw  form,  and  we  are  handling  imported  material 
from  the  ends  of  the  earth,  or  were  before  the  war 
stopped  shipments  at  least  temporarily. 


New  Plant  Will  Treat  Blue  Asbestos 
By  Oliver  Bowles 

A  circumstance  of  considerable  importance  to  the 
asbestos  industry  has  recently  been  noted  in  Asbestos, 
published  by  the  Secretarial  Service,  721  Bulletin  Build- 
ing, Philadelphia,  Pa.  During  the  years  1915  and  1916 
considerable  "Cape  Blue"  asbestos  was  imported  into  the 
United  States  to  supplement  the  Canadian  and  Arizona 
supply.  The  crude  fiber  was  treated  in  the  same  way 
as  Canadian  fi|3er,  but  in  general  the  product  obtained 
was  unsatisfactory.  Similar  results  were  obtained  when 
blue  asbestos  was  first  used  in  Europe.  To  overcome  the 
objections  of  manufacturers,  the  Cape  Asbestos  Co.,  of 
London,  England,  the  largest  producer  of  blue  asbestos, 
established  a  spinning  plant,  and  demonstrated  that  the 
product  is  well  suited  for  certain  purposes,  provided 
it  is  properly  treated. 

To  build  up  a  reputation  for  blue  fiber  in  the  United 
States,  a  new  corporation,  associated  with  the  Cape 
Asbestos  Co.,  and  known  as  Asbestos,  Ltd.,  has  re- 
cently been  chartered  under  the  laws  of  New  Jersey. 


The  offices  are  at  8  West  40th  St.,  New  York  City,  and 
the  works  are  at  Bound  Brook,  N.  J.  It  is  the  purpose 
of  this  corporation  to  prepare  all  crude  blue  fiber  for 
carding  machines  by  a  special  process  which  it  is  claimed 
is  more  satisfactory  than  were  the  methods  formerly 
employed  in  this  country.  The  prepared  fiber  will  be 
sold  to  manufacturers. 

The- establishment  of  this  plant  marks  an  important 
step  in  the  development  of  a  blue-asbestos  industry  in 
the  United  States.  Although  blue  asbestos  cannot  be 
substituted  for  white  fiber  for  all  purposes,  it  is  well 
adapted  for  certain  purposes,  and  its  wider  use  would 
tend  to  relieve  the  present  critical  shortage  of  Canadian 
crude. — U.  S.  Bureau  of  Mines,  "Reports  of  Investiga- 
tions." 

Remedy  for  Knock  in  Hollow  Shafting 
By  Douglas  Lay 

"Written  for  Engineering  and  Mining  Journal 

Some  years  ago  I  was  in  charge  of  a  cyanide  plant 
where  a  conical-bottom  agitator  was  in  use,  which  had 
a  central  plug-bottom  discharge.     The  plug  rod  passed 

^-Plug  Rod 

^Hollow  Propeller 
Shaft 


Ho5e  about\ 
y  long^  rhrekded 
y   on  Plug  RocAto 
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upward,  through  a  hollow  propeller  shaft,  as  shown  in 
Fig.  1.  The  plug  was  raised  or  lowered  by  operating  a 
hand  wheel,  which  engaged  the  threaded  end  of  the 
plug  rod. 

To  prevent  the  contents  of  the  agitator  from  leaking 
during  the  cyanide  cycle,  it  was  necessary  to  screw  the 
rod  down  fairly  tight.  This  caused  the  rod  to  bend  so 
that  it  touched  the  side  of  the  propeller  shaft,  causing 
a  violent  "knock."  This  was  remedied  in  the  following 
manner: 

The  plug  rod  was  1  in.  in  diameter.  Accordingly,  a 
portion  of  old  1-in.  rubber  hose  was  cut  into  pieces 
about  three  inches  long.  These  were  slipped  on  the  plug 
lod  and  pushed  down  within  the  hollow  shaft,  as  shown 
in  Fig.  2.  The  operation  merely  entailed  taking  off  and 
replacing  the  hand  wheel.  The  idea  of  having  the  rub- 
ber sleeve  in  short  sections  was  of  course  to  enable  any 
section,  in  contact  with  the  hollow  shaft,  to  turn  and  so 
to  minimize  friction  and  wear. 
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Leaders  in  Metallurgical  Practice 

Edward  Payson  Mathewson 


FROM  Eva  Tanguay  to  E.  P.  Mathewson  is  a  far 
cry,  but  both  have  one  characteristic  in  common 
to  which  their  successes  are  largely  attributable. 
Eva  used  to  sing  a  song  about  "Personality"  (perhaps 
still  does),  and  it  is  this  same  thing  which  strikes  every 
one  who  meets  E.  P.  M. 
"A  pleasant  (not  to  say 
a  hilarious)  time  was 
had  by  all"  is  always  the 
case  when  he  was  among 
those  present.  He  knows 
how  to  tell  a  story  so 
that  the  ensuing  laugh- 
ter is  not  forced ;  in  fact 
he  can  say  most  any- 
thing and  get  away  with 
it.  At  the  recent  meet- 
ing of  the  Canadian  Min- 
ing Institute,  he  began 
his  address  by  saying, 
"The  C.  M.  I.  is  rotten," 
or  words  to  that  effect. 
Being  a  Canadian  him- 
self (born  in  Montreal 
in  1864)  perhaps  helped 
in  this  instance.  Coming 
from  a  family  of  whole- 
sale grocers,  his  great 
sagacity  was  first  evi- 
denced in  1886,  when  he 
realized  that  if  he  fol- 
lowed that  business  he 
might  be  accused  of 
being  a  profiteer  thirty 
or  forty  years  later.  As- 
sayers  take  hope!  for 
E.  P.'s  first  real  job, 
after  graduating  from 
McGill  University,  was 
in  the  laboratory  of  the 
Pueblo  Smelting  &  Re- 
fining Co.  He  remained 
with  that  company  for  eleven  years,  but  he  did 
not  stay  in  the  laboratory.  Most  of  his  time  Was 
spent  in  getting  acquainted  with  the  numerous  idio- 
syncrasies of  lead  furnaces.  His  success  at  Pueblo 
attracted  the  attention  of  Ben  Guggenheim,  who  made 
use  of  his  experience  and  ability  at  several  of  the 
Guggenheim  properties,  Pueblo,  Perth  Amboy,  Mon- 
terrey and  Antofagasta. 

Mr.  Mathewson  is  most  often  thought  of  in  connection 
with  his  work  at  Anaconda.  He  switched  from  lead  to 
copper  in  1902,  and  in  June  of  that  year  began  his  work 
of  making  the  Washoe  plant  the  show-place  of  the 
metallurgical  world.  The  blast  furnaces  first  engaged 
his  attention.  Conditions  were  such  that  plenty  of 
opportunity  was  offered  for  improvement,  and  the  mo- 
mentum thus  established  carried  the  Anaconda  blast- 
furnace practice  to  a  point  which  had  not  yet  been 
touched  by  others.  Several  furnaces  were  combined 
end  to  end,  making  one,  87  ft.  long,  with  its  attendant 
economies.     In    making    repairs,    however,    it    was    not 


necessary  to  shut  the  whole  furnace  down;  the  night 
shift  could  sleep  in  one  end  while  ore  was  being  smelted 
in  the  other.  The  reverberator^'  department  also  re- 
ceived attention,  and  under  his  direction  that  method 
of  smelting  at  Anaconda  came  into 'its  own.     While  at 

Anaconda  he  made  a 
reputation  as  a  good 
citizen  as  well  as  a 
metallurgist.  He  exhib- 
ited a  lively  interest  in 
playground  activities, 
holiday  sports,  the  li- 
brary, and  especially 
good  roads.  Mr.  Math- 
ewson's  pleasing  person- 
ality brought  results 
where  others  would  have 
failed.  Men  were  glad 
to  do  their  best  for  him. 
They  knew  they  would 
get  a  square  deal.  When 
the  Mathewson  family 
left  Anaconda  in  the  fall 
of  1916  the  entire  town 
turned  out,  brass  band 
and  all,  in  a  demonstra- 
tion of  affection  which 
will  never  be  forgotten 
by  those  who  took  part. 
Most  of  us  consider  our- 
selves honored  if  only  a 
friend  offers  his  car  to 
take  us  to  the  station 
when  we  leave.  The  next 
move  was  to  Canada — 
back  to  the  land  of  his 
birth — where  Mr.  Math- 
ewson went  to  take 
charge  of  construction 
of  the  new  plant  of  the 
British  America  Nickel 
Corporation.  However, 
his  stay  with  that  company  was  comparatively  short, 
for  he  was  offered  a  position  on  the  board  of 
directors  of  the  American  Smelting  &  Refining  Co.  in 
New  York,  which  he  accepted  in  1918.  Only  last  fall 
he  severed  his  connection  with  that  company,  and  is 
now  a  free  lance  as  a  consulting  metallurgist.  Just  at 
present  he  is  spending  a  few  months  at  Anyox,  thus 
combining  business  with  pleasure,  this  being  known  as 
the  heated  term  in  New  York.  About  next  fall  look 
out  for  reports  of  improved  Granby  practice,  or  of  an 
increasing  scarcity  of  fish  and  game  on  the  British 
Columbia  coast. 

In  all  of  his  undertakings  Mr.  Mathewson  has  been 
an  advocate  of  publicity,  and  the  thanks  of  the  metal- 
lurgical world  should  go  to  him  for  the  policy  which  he 
maintained  while  at  Anaconda,  of  publishing  valuable 
information  and  in  opening  the  plant  to  professional 
visitors.  That  this  policy  pays  well,  both  in  making 
friends  and  in  obtaining  valuable  ideas  from  others, 
cannot  be  gainsaid. 
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Assaying  Quicksilver  Ores 

Details  of  Three  Methods  Used  and  in  Part  Developed 
By  the  New  Idria  Company  for  Deter- 
mining Mercury 

By  Richard  G.  Place 

Written  for  Engineering  and  Mining  Journal 

ALTHOUGH  the  old  standard  methods  of  mercury 
^  assay  are  familiar  to  all,  little  has  been  published 
on  the  modern  practice.  I  give  herewith  the  three  meth- 
ods in  use  at  the  New  Idria  Quicksilver  Go's,  plant  at 
Idria,  Cal.,  where  more  quicksilver  is  produced  than  in 
any  other  plant  in  this  country. 

The  first  method  is  known  as  the  gold-ball  assay, 
and  is  conducted  as  follows;  500  mg.  of  ore  is  weighed 
out,  mixed  with  500  mg.  of  calcium  oxide,  and  put  in  a 
Jena  glass  tube  of  the  shape  and  size  of  the  one  shown 
in  Fig.  1.  The  mixing  is  done  in  a  small  mortar,  and 
the  mixture  is  injected  into  the  tube  by  means  of  a 
small  paper  funnel.  The  side  of  the  tube  is  then  tapped 
with  a  spatula  so  that  the  pulp  will  pack  down,  below 
the  offset,  with  a  flat  surface,  leaving  a  space  between 
the  top  of  the  pulp  and  the  tube  for  the  fumes  to  pass 
readily  into  the  open  chamber  and  condense. 

The  tube  is  held  over  the  flame  at  a  red  heat  for  ten 
minutes.  The  position  of  the  tube  while  heating  is 
either  horizontal  or  inclined  with  a  slope  downward 
toward  the  outlet.  After  the  fusion  has  taken  place, 
the  tube  is  fused  off  smoothly  at  the  bend.  After  cool- 
ing, about  two  inches  of  a  solution  of  dilute  potas- 
sium cyanide  (10  grams  per  liter)  is  added,  and  two  or 
three  small  gold  balls  are  dropped  into  the  tube.  The 
cork  is  inserted  and  the  tube  is  rolled  and  shaken 
gently.  The  balls  are  then  removed  and  fresh  ones  in- 
serted in  their  place,  and  the  process  is  repeated  until 
all  of  the  mercury  has  been  taken  up.  It  takes  about 
ten  to  twelve  balls  to  complete  the  process  if  the 
amounts   given   below  are  taken. 

The  balls,  when  removed,  are  dropped  into  a  porce- 
lain parting  cup  about  one-quarter  full  of  distilled 
water.  The  wash  water  in  the  parting  cup  is  now 
decanted,  and  the  balls  are  rolled  on  a  blotter  and  then 
dried  in  a  Schiebler  desiccator  for  about  ten  minutes. 
The  balls  are  carefully  weighed;  then  the  mercury  is 
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FIG.   1.      MERCURY  DISTILLATION  TUBE 

burned  off,  and  they  are  weighed  again.  The  differ- 
ence of  the  two  weights  is  the  mercury  content  of  the 
ore. 

The  amount  of  ore  taken  is  decreased  as  it  becomes 
richer  in  cinnabar.  The  following  is  a  table  that  is 
adhered  to  as  nearly  as  possible : 

From  a  trace  to  4  per  cent,  use 500  mg. 

From  4  to  8  per  cent,  use 400  mg. 

From  8  to  16  per  cent,  use 300  mg. 

From  16  to  32  per  cent,  use  200  mg. 

From  32  to  64  per  cent,  use 100  mg. 

Over  64  per  cent,  use 50  mg. 

Before  using  the  gold  balls,  care  is  taken  to  be  sure 
they  have  been  amalgamated  and  ignited,  so  that  they 
will  be  free  from  any  mercury  or  foreign  substance. 
The  gold  balls  used  for  this  work  should  weigh  from 
50  to  80  mg.  each.   This  method  is  applicable  to  all  ores. 


The  second  method  is  almost  that  of  Eschka  (Zeit. 
f.  Ana.}.  Cfiem.,  Vol.  2,  p.  344)  except  for  a  slight  vari- 
ation. One  gram  of  ore  is  weighed  out  and  mixed  with 
four  grams  of  iron  filings  in  a  small  porcelain  crucible. 
A  cover  of  filings  is  sprinkled  over  the  charge.  A  sheet- 
gold  cover  of  the  shape  shown  in  Fig.  2  is  placed  on  top 
and  the  whole  set  in  a  ringstand  where  it  is  supported 
by  a  piece  of  wire  gauze  with  a  round  hole  for  the 
crucible  to  set  in  and  several  layers  of  asbestos  with 
similar  holes.  The  wire  holds  the  crucible  in  place  and 
the  asbestos  keeps  the  heat  on  the  lower  part  of  the 
crucible  only. 

Now  the  hollow  in  the  gold  plate  is  filled  with  water 
and  a  porcelain  casserole  containing  water  is  set  on  the 
top  of  the  whole.  This  dish  holds  the  cover  snugly 
on  the  crucible  and  keeps  the  small  quantity  of  water 
in  the  cover  cool.     Heat  is  applied  for  from  ten  to  thirty 
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FIG.  2.  CRUCIBLE  RETORTING  OF  MERCURY 

minutes,  and  during  that  time  the  water  in  the  casserole 
is  changed  frequently.  When  the  operation  is  complete, 
the  water  is  blotted  from  the  surface  of  the  gold  plate 
as  much  as  possible  and  then  complete  drying  in  a 
desiccator  is  effected  in  a  few  minutes.  The  increase 
in  weight  in  mg.  of  the  gold  plate  gives  the  percentage 
of  mercury  in  the  ore.  This  method  is  used  only  for 
individual  determinations  such  as  mine  samples  or 
similar  work. 

The  third  method  is  a  variation  of  Krieckhaus'  vol- 
umetric assay.  The  initial  steps  are  identical  with 
those  described  in  the  first  method,  up  to  the  point 
where  the  mercury  is  put  in  solution.  In  this  method, 
instead  of  dissolving  in  cyanide,  about  4  c.  c.  of  concen- 
trated nitric  acid  is  added,  and  then  this  is  washed  into 
a  beaker  by  means  of  a  wash  bottle.  A  reagent  solution 
of  potassium  permanganate  is  then  added,  a  drop  at  a 
time,  until  the  solution  has  attained  a  permanent  pink 
color.  Then  a  3  per  cent  solution  of  peroxide  of  hydro- 
gen is  added  a  drop  at  a  time  until  the  solution  is 
colorless.  About  5  c.  c.  of  a  standard  solution  of  ferric 
ammonium  sulphate,  to  which  a  few  di-ops  of  nitric  acid 
have  been  added,  is  now  stirred  into  the  solution  for  an 
indicator.  The  titration  is  performed  cold  with  stand- 
ard potassium  thiocyanate  which  has  been  standardized 
against  commercial  mercury  that  is  shipped  from  the 
plant. 
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The  Ajo  Test  Mill 

By  C.  A.  Mette 

Written  for  Engincf  ritir;  and  Mining  Journal 

THE  test  mill  which  had  been  constructed  for  the 
treatment  of  the  sulphide  ores  of  the  New  Cornelia 
Copper  Co.,  and  for  which  David  Cole,  of  El  Paso,  acted 
in  the  capacity  of  consulting  engineer,  was  placed  in 
operation  in  September,  1919,  and  the  first  campaign 
has  been  completed.  The  general  practice  was  to  crush 
to  1  per  cent  on  one  inch  and  grind  in  rod  or  ball 
mills  in  closed  circuit  to  1  per  cent  on  48  mesh,  followed 
by  flotation.  Flotation  tailings  were  classified,  the 
slimes  being  discarded  as  final  tailings  and  the  sands 
tabled.  The  tables  made  middlings  and  final  tailings, 
the  former  being  returned  to  the  grinding  circuit.  The 
flow  sheet  is  shown  in  Fig.  1. 
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FIG.   1.      AJO  TEST   MILL,  FLOW  SHEET 

The  ore  is  clean,  hard,  monzonite-porphyry,  contain- 
ing finely  disseminated  chulcopyrite.  An  analysis 
typical  of  the  ore  treated  during  the  test  run  follows: 
Cu,  ].30  per  cent;  SiO„  68.3;  Fe,  5.6;  A1..0,.  10.0;  CaO, 
1.7;  S,  1.5;  MgO,  2.1;  Fe,0„  1.7;  Ag,  0.084  oz.;  Au, 
0.0089  oz. 

The  flotation  machines  were  of  the  Inspiration  type. 
A  unit  consisted  of  a  primary  rougher  of  five  cells,  with 
an  aerating  surface  of  44  \  sq.ft!,  a  secondary  rougher 
of  ten  cells  with  an  aerating  surface  of  885  sq.ft.,  and 
a  cleaner  machine  of  five  cells  with  an  aerating  surface 
of  29.85  sq.ft.  The  first  rougher  was  constructed  of 
wood,  whereas  the  second  rougher  was  built  of  rein- 
forced concrete,  as  was  the  cleaner  machine. 

In  making  the  tests,  1.88  tons  of  ore  was  treated  per 
square  foot  of  rougher  surface  and  0.85  tons  of  rougher 
concentrates  per  square  foot  of  cleaner  area.  The 
cleaner  tailings  were  returned  to  the  head  end  of  the 
rougher  cell  for  re-treatment,  making  a  total  of  2.07 
tons  per  sq.ft.  of  rougher  surface.  The  cell  bottoms 
were  set  at  a  slope  of  i  in.  to  the  foot. 

Almost  any  oil  would  float  the  mineral,  though  dif- 


ferences were  noted  in  the  ease  of  control  and  steadi- 
ness, and  a  slight  variation  in  the  amount  of  "insoluble" 
in  the  concentrate.  This  difference  was  just  enough 
to  eliminate  fuel  oil  as  the  base  oil.  The  oils  were  fed 
by  means  of  K.  &  K.  feeders  to  the  mill  feed.  The  most 
economical  mixture  was  composed  of  70  per  cent  coal 
tar  and  30  per  cent  of  P.  T.  &  T.  No.  350.  From  0.9 
to  1.22  lb.  of  this  mixture  per  ton  of  ore  gave  good 
results.  Where  most  of  the  water  is  reclaimed,  the 
proportion  of  coal  tar  to  No.  350  could  be  increased. 

The  first  rougher  tailings  contained  about  0.36  per 
cent  copper,  the  second  rougher  lowering  this  to  0.24 
per  cent.  At  the  outset  the  concentrate  was  of  low 
grade,  but  was  later  raised  so  that  the  last  analysis 
was  Cu,  22  per  cent ;  S,  24 ;  Fe,  24 ;  and  "insoluble,"  25. 

Screen-assay  tests  of  the  flotation  feed  and  product 
gave  the  following  results: 


Percent 
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Tailings 

Concentrates 

Recovery 

48 

0  78 

0.70 

65 

0.78 

0.62 

20.1 

21.2 

100 

0  89 

0.39 

23.5 

57.1 

150 

I.OI 

0.22 

24.1 

78.9 

200 

1.25 

0.14 

24.9 

89.3 

200 

1.80 

0.14 

22.2 

92.8 

It  is  quite  apparent  that  the  ore  must  be  finely  ground 
to  save  the  maximum  amount  of  copper.  These  tailing 
samples,  when  examined  under  the  microscope,  showed 
only  a  small  amount  of  free  mineral.  The  relation 
between  the  tailing  assays  and  the  amount  of  copper 
in  the  finer  sizes  of  flotation  feed  is  shown  by  the  curve 
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FIG.    2.     EFFECT  OF  VARIOUS  FINENESSES  OF  GRINDING 
ON    TAILING   LOSS 

in  Fig.  2.  The  curve  begins  to  flatten  out  when  70  per 
cent  of  the  copper  content  has  been  placed  in  the  minus 
200-mesh  condition.  Grinding  the  ore  to  1  per  cent  on 
48  mesh  will  not  always  reduce  70  per  cent  of  the 
copper  content  to  such  a  fineness,  but  is  sufficiently  close. 
The  average  metallurgical  results  obtained  over  the 
entire  test  run  are  indicated  in  the  following  table: 

Feed,  per  cent  of  sulphide  Cu 1 .  298 

Feed,  per  cent  of  oxidized  Cu 0.  034 

Tailings,  per  cent  of  sulphide  Cu 0  206 

Tailings,  per  cent  of  oxidized  Cu 0  021 

Concentrates,  per  rent  of  Cu 16  808 

Concentrates,  per  cent  of  "insoluble".  ...  34  82 

Coticentrates,  per  cent  of  Fe .  , 22.03 

Concentrates,  per  cent  of  S 18  63 

Per  cent  of  sulphide  Cu  recovered 85   1 39 

Per  cent  of  total  Cu  recovered 84  070 

Ratio  of  concentration 15  Oil 

Per  cent  of  Ag  recovered 67  32 

Per  cent  of  Au  recovered 60  77 

Deister  Plat-0  tables  were  used,  and  they  required 
little  attention.  Plateaus  i  in.  high  gave  better  satis- 
faction than  those  of  .i  in.,  in  that  they  were  less 
susceptible  to  changes  in  feed.  The  plain  riffles  gave 
as  good  results  as  the  corrugated  riffles. 
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Art  Nouveau  at  Ishpeming 

Concrete  endures,  and  it  may  be  that  the  new  shaft- 
houses  built  of  that  material  at  the  Cliffs  Shaft  mines 
of  the  Cleveland-Cliffs  Iron  Co.  at  Ishpeming,  Mich., 
will  be  standing  when  their  origin  is  forgotten.  Some 
future  archffiologist,  beholding  their  obelisk-like  form, 
may  be  led  to  discuss  the  influence  of  ancient  Egypt  up- 
on their  designer,  and  still  others  may  take  them  for 
watch  towers  or  block  houses  erected  in  a  period  of  bol- 
shevik unrest.  But  the  facts  are  different.  Standing 
98  ft.  high  and  37  ft.  square  at  the  base,  as  shown  in  the 
news  pages  this  week,  they  were  constructed  around  the 
old  wooden  headframes  without  delays  in  hoisting. 

Engineer  vs.  Lawyer 

Fernando  Fuchs,  mining  engineer  and  Minister  of 
Finance  for  Peru,  writing  from  Lima,  says: 

"As  against  the  great  evils  that  the  last  cruel  war 
has  brought  forth,  many  good  things  have  resulted,  and 
among  these  is  the  overpowering  influence  of  applied 
science. 

"The  president  of  our  Institute,  Mr.  Hoover,  is  the 
best  proof  of  what  engineers  can  do  in  public  life.  The 
political  rule  of  priests  and  soldiers  is  already  a  matter 
of  the  past,  and  la%vj-ers  are  beginning  to  realize  that 
they  are  bound  to  give  place  to  engineers  in  the  direc- 
tion of  public  affairs." 

Carlsbad's  Springs 

The  New  York  Tribune  says:  "Carlsbad,  the  famous 
health  resort,  is  built  on  a  crust,  under  which  is  a  sub- 
terranean lake  of  boiling  water,  and  all  the  hot  sulphur 
springs  have  to  be  ceaselessly  watched  and  the  pressure 
kept  down  lest  the  town  be  destroyed." 

The  President  is  respectfully  urged  to  supplement  his 
recent  visits  to  Europe  by  a  trip  to  Carlsbad.  Here  he 
may  rest  after  his  long  struggle  with  a  naughty  and 
disobedient  Congress  and  at  the  same  time  help  watch 
• — but  not  until  after  March  4  next. 

Saving  the  Pieces 

Every  building  in  the  mining  camp  of  Poland,  Ariz., 
has  been  demolished,  and  the  mine  and  camp  have  been 
abandoned.  The  lumber  secured  has  been  shipped  to 
Prescott,  for  re-use  there  in  building  operations  on 
property  owned  by  the  estate  of  Frank  M.  Murphy,  who 
was  the  founder  of  Poland. 

Irish  Mining  News 

"The  directors  of  thfe  Electrolytic  Copper  Co.  (Lim.), 
are  negotiating  with  the  owner,  Mr.  David  Frame,  iron 
merchant  of  Dublin,  to  acquire  from  him  a  site  at  Ark- 
low,"  says  The  Ironmonger.  "The  new  enterprise  will, 
it  is  understood,  be  launched  toward  the  end  of  this 
month  (May)  with  a  capital  of  £3,000,000,  and  the  de- 
velopment of  the  Avoca  copper  mines  will  be  one  of  the 
prime  moves  in  the  flotation." 

Nature  has  most  fittingly  bestowed  upon  the  Emerald 
Isle  deposits  of  copper,  which,  however,  occur  there  in 
other  forms  than  malachite  alone.  Irish  copper  suggests 
many  things,  the  New  York  Police  Department  among 
them.     Malachite  brings  St.  Malachy  to  mind.     Is  the 


Electrolytic  Copper  Co.  mentioned  above  at  Limerick, 
or  is  it  simply  limited?  Avoca  suggests  avocation,  but 
it  is  evident  that  the  company  means  business,  in  view 
of  its  £3,000,000  capital.  Even  at  prevailing  exchange 
this  is  a  sum  worthy  of  a  bonanza  deposit.  But  aside 
from  all  this,  Ireland  seems  somewhat  like  Mexico — in 
spite  of  Sinn  Fein  and  bandit,  mining  appears  to  invite 
investment. 

The  Tripartite  Law 

"Every  physical,  chemical,  formative  or  economical 
property  of  silver  is  quantitatively  a  near  mean  propor- 
tional between  the  corresponding  ones  of  gold  and  cop- 
per." Thus  runs  the  "tripartite  law"  as  announced  by 
August  Knudsen  at  Santiago,  Chile,  in  1915.  From  this, 
Knudsen  reasons  as  follows: 

If  the  North  American  sjoidicates  of  Chile  have  actually 
located  and  hold  reser\'es  of  nine  million  tons  of  metallic 
copper,  full  50  per  cent  of  what  civilization  at  present  pos- 
sesses, and  that  is  by  no  means  the  counti-y's  whole  in- 
ventory, it  is  a  legitimate  corollary  of  the  tripartite  law 
that  coi-responding  reserves  of  the  other  two  metals  do 
exist  in  Chile  or  the  adjacent  territories. 

Only  the  question  of  where  can  be  a  matter  of  conjecture. 
Whether  the  sum  of  lowest  grade  gold  that  is  known  to 
exist  on  the  whole  length  of  the  Coast  range  be  sufficient  to 
meet  the  proportion,  or  whether  there  be  also  high-grade 
reserves  in  the  deep  contact  planes  of  alluvial  soil  with 
the  Silurian  bedrock;  whether  there  be  silver  as  suspected, 
in  any  second  regions  of  Chaharcillo  and  Arqueros,  or 
whether  the  quota  is  located  in  the  Alto-Peruvian  table-land, 
are  questions  whose  settlement  should  be  fostered  by  gov- 
ernment, t 

Government  can  both  directly  and  indirectly  protect  the 
copper  market  and  thus  build  up  the  country's  economic 
prosperity  in  a  variety  of  ways  without  great  preparations, 
expense  or  bondage  to  itself,  viz. : 

(a)  By  receiving  and  stamping  without  fees,  deposits  of 
standard  copper  bullion,  giving  in  exchange  warrants  or 
certificates  declaring  weight  and  fineness,  made  payable  in 
the  same  stamped  copper  at  sight  to  bearer,  for  tfcese  would 
circulate  as  conventional  currency  at  market  prices,  pros- 
pering the  producers  and  reacting  favorably  on  general 
business.  Being  backed  by  metallic  deposits,  these  vouchers 
would  under  the  tripartite  law  not  only  guarantee  the 
holder  against  devaluation,  but  also  against  sudden  or  vio- 
lent shrinkages,  and  anyway  being  more  stable  than  the 
legal  paper  tender  would  also  in  quantities  exert  sanitary 
influence  on  this. 

(b)  By  imposing  a  moderate  duty  on  copper  exports,  in- 
creasing from  the  bullion  to  the  ore  products,  with  the 
triple  object  of  stimulating  the  industry  of  metallic  render- 
ing, of  encouraging  the  bullion  deposits  and  their  warranty 
as  builders  of  a  large  copper  stock,  and  of  eliminating  by 
the  tripartite  law  all  timidity  about  over-production.  This 
duty  could  be  payable  in  warrants. 

(c)  By  encouraging  with  gi-ants  and  privileges  the  for- 
mation of  large  mining  and  prospecting  companies,  with 
bases  at  the  junctions  of  the  longitudinal  with  the  coast 
railways,  for  the  purpose  of  exploring  and  working  both 
Cordilleras,'  especially  the  Andesine  range  utterly  unknown 
today,  except  along  the  old  Indian  routes  that  followed  the 
watering  facilities. 

(d)  By  an  exhaustive  study  of  the  possibilities  of  the 
tripartite  law  in  regard  to  Chile  as  a  territory  character- 
istically favorable  to  its  applications,  in  spite  of  its  slum- 
bering energies,  we  have  seen  that  first  three  atomic  wealths 
are  nearly  balanced  up  to  the  present,  whereas  from  Table 
IV  we  can  gather  that  the  world's  atomic  gold  wealth  is 
eight  times,  and  the  silver  wealth  three  times,  its  atomic 
copper  wealth,  a  state  of  things  which  through  the  in- 
creasing needs  of  applied  science,  points  to  the  near  advent 
of  a  copper  boom. 

Knudsen's  process  of  deducing  his  law  is  too  long  a 
jaunt  in  mathematics  for  the  moment,  but  his  deduc- 
tions are  very  comforting. 
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Consultation 


Mineral  Locating  Devices 

"Do  you  know  of  any  instrument  oi'  instruments  that  are 
in  existence  which  are  used  for  the  purpose  of  locating 
mineral?  Have  you  ever  seen  one,  and  if  so,  where  and 
what  is  it  called? 

"I  have  a  friend  here  in  this  city  who  is  the  inventor  of 
such  instruments,  and  though  I  have  been  a  doubting 
Thomas,  nevertheless  I  am  about  convinced  that  his  instru- 
ments are  true  and  that  he  positively  can  locate  the  ore- 
shoots  and  lodes. 

"I  took  him  out  on  a  property  of  which  I  am  well  in- 
formed and  which  he  had  never  seen,  and  he  showed  us  the 
location  of  certain  oreshoots,  and  also  demonstrated  that 
the  work  being  performed  was  not  at  the  right  place  nor  on 
the  principal  vein,  and  that  the  other  veins  being  worked 
upon  were  very  small  and  but  stringers.  He  claims  to  be 
able  to  absolutely  determine  if  a  vein  is  worth  working. 
His  instruments  work  on  gold  and  silver  principally.  His 
instruments  have  no  attraction  for  iron. 

"A  number  of  the  mining  men  in  this  city  are  engaging  his 
services,  and  as  soon  as  the  snow  in  higher  altitudes  dis- 
appears a  number  vrill  make  further  tests  with  him  and  his 
instruments.  I  intend  to  make  a  test  this  summer,  where 
we  can  do  work  and  follow  his  directions  in  developing  a 
property  without  loss  as  to  whether  he  is  right  or  wrong. 
Will  be  able  to  answer  then  myself." 

The  only  reliable  device  of  which  we  know  that  is  used 
in  prospecting  is  a  variation  of  the  magnetic  compass, 
which  is  successfully  employed  in  searching  and  for 
mapping  bodies  of  magnetite,  or  magnetic  iron  ores.  It 
depends  upon  established  magnetic  principles  for  its 
action,  but.  the  only  metal  to  which  it  is  applied  is  iron. 

Numerous  devices  have  appeared  from  time  to  time 
whose  avowed  purpose  was  to  locate  valuable  metals  be- 
sides iron,  such  as  copper,  zinc,  silver,  and  other  metals. 
All  these  devices  had  an  early  demise,  and  were  failures. 
The  relatively  small  amount  of  metal  in  an  orebody,  par- 
ticularly in  gold  and  silver  deposits,  precludes  allow- 
ing anyone  to  take  practical  advantage  of  the  peculiar 
physical  properties  that  these  metals  may  possess. 

However,  the  fact  that  a  mechanical  device  for  locat- 
ing ore  deposits  holds  out  a  tempting  bait  through  the 
promise  of  substantial  rewards  attendant  upon  the  dis- 
covery of  minerals,  accounts  for  the  credulous  support 
which  is  usually  given  such  apparatus. 

The  writer  recalls  a  personal  experience  with  that 
ancient  device  called  the  divining  rod,  which  was  in  the 
possession  of  an  old  prospector  vi-ho  directed  the  develop- 
ment of  his  mine  through  consultation  with  the  instru- 
ment. He  stated  that  one  deflection  of  the  rod  meant 
gold  was  near  at  hand,  two  successive  deflections  indi- 
cated the  presence  of  silver,  and  a  convulsive  vibration, 
platinum!  No  doubt  he  and  other  credulous  people  are 
still  clinging  to  their  faith  in  the  merits  of  the  divining 
rod,  as  a  short-cut  to  successful  prospecting. 


Diamond  Drill  Hole  Surveying 

"By  means  of  diamond  drill  we  have  located  a  body  of 
ore  at  a  depth  of  800  ft.  We  have  also  sunk  a  shaft  to 
this  depth,  starting  shaft  on  drill  hole. 

"At  a  depth  of  200  ft.  the  drill  hole  disappeared.  Testing 
shows  that  it  veered  considerably. 


"Is  there  an  instrument  that  will  give  us  the  location  or 
direction  of  the  bottom  of  drill  hole  from  bottom  of  shaft?" 

The  deviation  of  a  bore  hole  from  its  intended 
straight  course  is  a  common  phenomenon  of  diamond 
drilling  and  is  the  rule  rather  than  the  exception.  It 
usually  occurs  when  the  bore  hole  is  of  considerable 
depth,  say  for  lengths  over  100  ft.,  and  its  cause  is  va- 
riously attributed  to  the  inclination  of  the  strata  pene- 
trated, to  the  use  of  worn  or  short  core  barrels,  or  ex- 
cessive pressure  on  the  bit.  The  deviation  rarely  occurs 
in  one  plane.  Judging  from  the  depth  of  your  diamond 
drill  hole,  800  ft.,  the  deviation  can  easily  amount  to  an 
extent  suflicient  to  upset  careful  calculations  based  upon 
a  straight  bore  hole.  The  fact  that  the  hole  disappeared 
at  a  depth  of  200  ft.  would  indicate  that  at  800  ft.  the 
deviation  in  your  case  is  marked.  No  doubt  you  can 
obtain  an  approximation  of  the  position  of  the  bottom  of 
the  hole  by  plotting  the  location  of  its  top  and  its  posi- 
tion at  200  ft.  and  continuing  the  "curve"  formed  by 
a  line  drawn  through  these  two  {X)ints. 

Various  methods  have  been  devised  for  accurately 
surveying  bore  holes,  but  it  is  impracticable  here  to  give 
detailed  description  of  all  of  these  schemes.  Common 
ones  are  with  hydro-fluoric  acid,  gelatine,  and  with 
photographic  apparatus.  Of  these,  the  simplest  is  per- 
haps the  hydrofluoric-acid  method,  in  which  a  small 
wide-mouth  bottle  is  half  filled  with  weak  hydro-fluorip 
acid  and  snuggly  placed  in  a  special  container  or  barrel. 
After  lowering  this  apparatus  into  the  hole  it  is  allowed 
to  remain  there  in  its  inclined  position  a  sufficiently  long 
enough  period  to  etch  the  glass  bottle.  The  container 
is  then  withdrawn  and  the  angle  or  inclination  meas- 
ured from  the  etched  record  on  the  glass.  The  effect  of 
capillary  attraction  on  the  glass  bottle  must  be  taken 
into  consideration  in  determining  the  true  angle  of  in- 
clination. This  method,  though  it  gives  the  inclination 
of  bore  hole,  fails  to  furnish  the  strike. 

The  gelatine  method  takes  advantage  of  the  liquid 
condition  of  gelatine  when  heated.  The  apparatus  es- 
sentially consists  of  a  container  similar  to  that  used 
in  the  hydrofluoric-acid  method,  in  one  end  of  which  is 
placed  a  small  compass  and  in  the  other  end  a  small 
plummet,  both  of  which  float  is  gelatine.  In  use,  the 
apparatus  is  heated  to  melt  the  gelatine,  lowered  in  the 
hole  and  allowed  to  cool  and  set.  On  withdrawing  the 
tube  and  measuring,  by  means  of  a  goniometer,  the  de- 
flection of  the  compass  needle  from  the  meridian  and  the 
inclination  of  the  plummet,  a  record  of  the  vertical  and 
horizontal  deviation  of  the  bore  hole  can  be  obtained. 
In  a  magnetic  formation,  the  use  of  the  compass  gives 
trouble. 

A  third  method  employs  a  combination  of  the  above 
schemes,  and  another  relies  upon  photographic  prin- 
ciples to  perform  its  function.  A  description  of  this 
delicate  and  special  apparatus  is  too  long  to  be  included 
here.  It  might  be  well  to  communicate  with  the  dia- 
mond-drill manufacturers  who  supplied  the  machinery 
for  drilling,  to  ascertain  what  particular  apparatus  they 
would  recommend  to  use  in  bore  hole  surveying. 
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The  North  Texas  Oil  Fields 

Defining  the  Term  "Oil  Sands"— Drilling  Active  in  Sections  and  Some  Good  Producers  Being 
Brought  In — Healthier  Growth  Predicted  for  Cities  in  Oil-Producing  Belt — 
Life  of  Wells  Dependent  on  Petroleum  Market 

By  H.  a.  Wheeler 

Written  for  Engineering  and  Mining  Journal 


IN  THE  CRITICISMS  of  John  R.  Roberts  in  the 
April  24  issue  of  Engineering  and  Miniyig  Journal 
concerning  my  article  on  the  North  Texas  oil  fields 
on  March  27,  he  lays  great  stress  on  there  being  "no 
sands"  in  the  Bend  series  in  the  Ranger  district.  As 
there  are  no  true  sands  in  the  form  of  silica  grains  in 
the  "Black  Lime,"  Mr.  Roberts  is  quite  correct  from 
the  standpoint  of  the  geologist. 


H.   A.   WHEELER 

My  article  was  written,  however,  for  the  layman,  in 
a  popular  vein,  rather  than  for  oil  geologists,  as  most 
of  the  readers  of  Engineering  and  Mining  Journal  are 
not  oil  experts.  Hence  I  used  the  term  "sand"  in  its 
usual  sense  as  employed  by  oil  operators  for  the  oil- 
bearing  material.  Drillers  and  oil  operators  see  the 
formations  below  ground  only  in  the  form  of  drill  cut- 
tings or  finely  comminuted  rock,  or  "sand,"  as  brought 
up  by  the  bailer  or  sand  pump.  Hence  they  generally 
apply  the  term  "oil  sand"  to  any  formation  that  carries 
oil,  regardless  of  whether  it  is  derived  from  a  sandstone 
or  a  limestone. 


In  the  Ranger  district,  the  two  oil  horizons  that  are 
known  as  the  Upper  and  Lower  Bend  sands  are  porous 
zones  in  the  "Marble  Falls"  or  Bend  limestone,  which 
are  locally  known  as  "sands,"  although  they  are  not 
silica  sands.  Though  these  two  horizons  in  the  Bend 
limestone  are  usually  sufficiently  open  and  porous  to 
produce  oil,  I  attempted  in  my  earlier  article  to  em- 
phasize that  it  required  a  shattered,  creviced  condition 
of  the  limestone  to  yield  the  large  wells  that  were  fre- 
quently found  in  the  Black  Lime  district.  This  feature 
was  not  understood  or  appreciated  by  many  oil  oper- 
ators, who  could  not  intei-pret  the  freaky  occurrence 
of  big  gushers  at  or  close  to  small  wells,  if  not  dry 
holes.  That  Mr.  Roberts  has  drawn  the  conclusion  that 
I  was  alluding  to  oil-bearing  sandstones  is  surprising,  in 
view  of  the  paragraph  on  page  746,  which  reads: 

That  there  are  large  wells  with  such  moderate  to  insig- 
nificant sand  thickness,  together  with  the  fact  that  the 
offsets  to  some  of  the  large  wells  are  small  or  dry,  leaves 
no  doubt  that  the  black-  limestone  is  more  or  less  shattered 
and  creviced.  The  finding  of  large  wells  is  therefore  de- 
pendent mainly  on  striking  a  shattered  zone  in  the  lime- 
stone, rather  than  in  local  thickening  of  the  sand,  as  in 
normal  pools.  The  rapid  decline  of  the  entire  Ranger  pool, 
and  especially  in  the  output  of  the  big  wells,  is  readily 
explainable  if  the  yield  is  mainly  from  cracks  and  crevices 
in  the  limestone,  rather  than  from  the  pores  of  a  normal 
sandstone. 

That  the  Ellenberger  limestone,  which  occurs  below 
the  Bend  series,  may  be  of  Cambro-Ordivician  age,  as 
stated  by  Mr.  Roberts,  instead  of  being  Devonian,  I 
will  accept  if  that  is  the  decision  of  the  latest  studies 
by  Dr.  Udden,  the  State  Geologist,  although  its  posi- 
tion and  character  suggest  Devonian  age. 

Life  of  Oil  Wells   Subject  to  Variation 

Mr.  Roberts  states  that  the  average  life  of  the 
Ranger  deep  wells  is  only  five  to  seven  months,  and  I 
infer  that  he  means  the  period  of  flush  production, 
and  not  the  real  life,  or  the  time  from  the  first  day's 
output  until  it  is  abandoned  as  unprofitable.  For  he 
subsequently  says:  "That  is,  a  well  will  give  up,  in  its 
flush  production,  in  that  time,  from  95  per  cent  to  97 
per  cent  of  its  total  yield."  This  last  sentence  indi- 
cates that  3  to  5  per  cent  of  the  total  yield  is  obtained 
after  five  to  seven  months  of  flush  production,  which 
would  extend  the  life  several  months  longer. 

Although  the  drainage  into  an  expiring  well  is  small, 
it  usually  lasts  for  a  considerable  period  before  the 
non-profitable  point  that  causes  its  abandonment  is 
reached.  In  my  former  paper,  I  approximated  the  life 
of  an  average  Ranger  well  as  two  years  (not  one  year, 
as  misstated  by  Mr.  Roberts),  and  though  I  think  this 
is  a  fair  estimate,  it  is  subject  to  many  exceptions, 
as  in  some  of  the  examples  previously  given  and  as  also 
shown  in  Mr.  Roberts'  paper.  However,  oil  wells  are 
like  men — no  two  are  alike,  and  generalities  as  con- 
veyed by  averages  are  only  for  popular  guidance. 
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I  agree  with  Mr.  Roberts  that  the  flush  period  of 
production  is  usually  not  over  five  to  seven  months  and 
will  grow  shorter  as  the  pool  becomes  more  thoroughly 
drained.  However,  the  life  of  any  oil  well  is  largely 
a  function  of  the  oil  market,  and  if  crude  oil  prices 
continue  to  advance,  wells  at  Ranger  that  have  declined 
below  the  point  of  profitable  production  at  former  oil 
prices  may  be  reopened  and  operated  at  a  small  profit. 

My  estimate  of  two  years  as  the  life  of  the  average 
Ranger  well  was  based  on  a  $2.25  to  $3  market,  or  the 
prices  that  had  ruled  at  Ranger  up  to  Jan.  1,  1920. 
Since  then  Ranger  oil  has  advanced  to  $3.50  to  $4,  and 
may  reach  $5  within  a  year  or  so,  which  will  greatly 
prolong  the  life  of  the  small  wells,  especially  when  boom 
prices  subside.  For  as  soon  as  reasonable  operating 
conditions  prevail,  and  they  are  likely  to  work  consider- 
ably lower  within  a  year  or  so,  a  small  well  that  could 
not  be  operated  under  the  extravagant  boom  conditions 
that  prevailed  in  1919  will  yield  a  fair  profit  to  the 
experienced  operator,  even  with  little  or  no  further 
advance  in  oil.  "Strippers"  and  "gallon"  wells  were 
unknown  in  the  vocabulary  of  the  average  Texan  during 
the  boom,  when  the  big  oil  operators  were  racing  with 
one  another  to  get  acreage  near  gushers  that  came  in 
at  1,000  to  10,000  bbl.,  and  small  wells  were  given 
little  attention,  and  under  the  high  operating  costs 
that  then  prevailed  they  were  of  little  value  except 
for  "junk"  or  the  casing. 

Small-Capacity  Production  Profitable 

The  small  well  will  soon  have  its  friends,  however, 
and  will  attract  old  Pennsylvania  operators  who  came 
to  Texas  during  the  boom  and  then  took  the  next  train 
home  for  their  "gallon  wells,"  which  to  them  looked 
much  safer  and  in  many  cases  more  profitable  than  the 
big  Ranger  wells,  with  their  enormously  high  costs  for 
leases,  drilling,  and  operating.  Although  it  may  never 
pay  to  drill  2,600  to  4,000  ft.  for  2-  to  20-bbl.  wells,  the 
old  wells,  even  though  unprofitable  today,  should  be 
saved,  as  the  time  is  not  far  distant  when  deep  wells 
making  only  1  to  5  bbl.  per  diem  may  yield  a  profit. 

The  future  operators  who  will  make  a  profit  on  the 
small  wells  will  not  be  of  the  vintage  of  1918  and  1919, 
as  they  were  too  much  concerned  with  big  wells,  big 
ideas,  and  huge  extravagance  to  meet  successfully  the 
close  attention  and  economic  demands  of  a  field  that 
needs  only  50-  to  100-bbl.  storage  tanks.  But  a  Pennsyl- 
vania operator  is  likely  to  make  these  "little  strippers" 
worth  $3,000  to  $5,000  per  bbl.  of  daily  output,  as  com- 
pared with  $100  to  $200  per  bbl.  for  Burkburnett  pro- 
duction in  1919  during  the  halycon  days. 

Decline  in  Production  of  North  Texas  Fields 

In  the  four  months  that  have  elapsed  since  preparing 
my  previous  article,  there  have  been  important  changes 
in  north  Texas  conditions.  The  wells  in  the  deep  or 
Black-Lime  district  in  Stephens  (Breckenridge) ,  East- 
land (Ranger)  and  Comanche  (Desdemona)  counties 
have  shown  heavy  declines,  and  the  weekly  drilling 
reports  show  that  most  of  the  new  wells  are  coming  in 
at  5  to  100  bbl.  per  diem,  with  few  large  wells.  The 
Ranger  district  is  now  (May  1)  outputting  about  30,000 
bbl.,  as  compared  with  about  50,000  bbl.  on  Jan.  1,  and 
has  been  eclipsed  as  the  premier  producer  by  Stephens 
County.  The  Desdemona  district  is  down  to  about 
18,000  bbl.  daily,  whereas  four  months  ago  it  was  pro- 
ducing about  40,000  bbl.  This  is  the  most  heavily 
overdrilled  pool  in  the  deep-sand  country,  which  explains 


the  severe  decline.  Stephens  County  is  holding  up 
much  better,  as  it  is  not  overdrilled  and  is  producing 
about  32,000  bbl.,  compared  with  40,000  bbl.  four  months 
ago.  As  this  severe  decline  has  taken  place  despite  the 
completion  of  many  new  wells  in  the  interim,  the  boom 
has  completely  flattened  in  the  deep-sand  area,  and  many 
of  the  operators  are  returaing  to  Oklahoma  and  to  other 
districts  where  the  wells  produce  from,  true  sands 
(sandstone),  and  consequently  hold  up  much  better. 

A  fair  well  was  recently  brought  in  near  the  town 
of  May,  in  Brown  County,  immediately  west  of  Comanche 
County,  that  may  open  a  profitable  pool,  but  it  is  too 
early  to  predict  its  size  and  richness.  The  shallow  sand 
pool  at  Sipe  Springs,  in  Comanche  County,  is  steadily 
enlarging  and  is  proving  profitable,  with  10-  to  40-bbl. 
wells  at  200  to  400  ft. 

Drilling  Active  at  BxmKBURNETT,  with 
Few  Big  Wells 

Great  drilling  activity  continues  in  the  Northwest 
pool,  at  Burkburnett,  and,  although  the  wells  are  de- 
clining, excellent  producers  are  still  being  brought  in. 
This  pool  is  now  producing  about  80,000  bbl.,  compared 
with  about  100,000  bbl.  on  Jan.  1,  and  pipe-line  facili- 
ties are  now  complete  for  taking  all  the  oil  as  fast  as 
produced.  Although  many  wells  are  coming  in  around 
100  bbl.,  large  wells  that  yield  1.000  to  3,000  bbl.  initial 
output  are  still  frequent.  As  this  pool  produces  from 
a  true,  thick  (20  to  60  ft.)  sand  (sandstone),  the  wells 
hold  up  much  better,  are  less  freakish,  and  have  a  much 
longer  life  than  the  Ranger  wells,  although  there  have 
not  been  produced  the  occasional  5,000-  to  10,000-bbl. 
wells,  as  at  Ranger,  where  a  highly  creviced  zone  was 
struck  in  the  limestone. 

The  Kemp-Munger-Allen  pool  (K-M-A),  southwest  of 
Iowa  Park,  in  Wichita  County,  recently  produced  a 
2,000-bbl.  well  that  will  result  in  still  greater  activity 
in  this  promising  district.  Leases  that  advanced  from 
$1,000  to  $5,000  per  acre  when  this  discovery  well  was 
brought  in  several  months  ago  experienced  a  severe 
slump  when  the  pioneer  well  settled  down  to  about  300 
bbl.  and  some  dry  holes  made  their  appearance  uncom- 
fortably close  to  it.  The  bringing  in  of  this  recent 
large  well  to  the  west  of  the  discovery  well  caused  leases 
in  that  direction  to  again  advance  to  the  high  altitudes 
that  prevail  only  in  Texas. 

Willabarger  County,  on  Red  River  and  immediately 
west  of  Wichita  County,  has  become  an  oil  producer 
since  the  recent  discovery  of  a  100-bbl.  well  near  Ver- 
non, and  has  started  an  active  drilling  campaign  in  the 
adjacent  territory. 

Tillman  County,  across  Red  River,  in  Oklahoma,  has 
had  a  strong  play  by  wild-catters  in  the  hopes  of  picking 
up  the  extension  of  the  Burkburnett  pools.  Although 
leases  have  sold  from  $1,000  to  $5,000  an  acre  in  this 
non-producing  county,  such  overwrought,  enthusiastic 
hopes  have  not  thus  far  resulted  in  a  good  well,  although 
some  slight  oil  showings  have  been  found. 

North  Texas  oil  has  advanced  to  $3.50  per  bbl.,  with 
such  keen  competition,  especially  by  the  small  refineries, 
that  premiums  of  25c.  to  50c.  per  bbl.  are  being  paid. 

Healthy  Resvflts  of  Wild  Boom 

Wichita  Falls  is  slowly  and  reluctantly  settling  down 
to  an  oil-producers'  town,  instead  of  a  gigantic  stock- 
selling  facton,',  and  though  the  diminishing  presence  of 
the  gullible  public  is  a  severe  blow  to  the  promoters 
and  stock  schemers,  the  atmosphere  is  changing  to.  a 
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more  healthful,  more  permanent  basis  after  two  years 
of  unprecedented  orgy  of  fortune  making  and  losing. 
Tt  is  a  fine  modern  city,  in  a  growing  country  that  is 
surrounded  by  the  rich  pools  at  Burkburnett,  Electra, 
Iowa  Park,  and  Petrolia,  with  considerable  undrilled 
territory  that  is  likely  to  furnish  new  pools.  It  has  a 
bright  future  and  will  remain  "on  the  map,"  even  if 
some  of  its  mushroom  oil  refineries  that  have  sprung 
up  in  the  last  eighteen  months  languish  and  die  from 
lack  of  suflScient  oil;  but  as  most  of  them  were  stock- 
selling  schemes,  it  will  not  be  a  serious  loss  to  the  oil 
industry,  and  later  they  are  likely  to  be  moved  to  some 
future  boom  camp  as  the  basis  for  unloading  more  stock 
on  a  fresh  crop  of  verdant  buyers. 


Rock  Creek  Oil  Field, 
Wyoming* 

Eleven  Producing  Wells,  With  an  Average  Daily  Pro- 
duction of    260  Bbl.  From  the  First  Sand,  220 
From  the  Second,  and  1,430  From  the  Third 

By  G.  B.  Morgan 

THE  Rock  Creek  oil  field  is  in  Carbon  County, 
Wyo.,  about  eight  miles  southwest  of  Rock  River. 
Certain  areas  in  the  west  part  of  T.  19  N.,  R  77 
W.,  and  the  southwest  part  of  T.  20  N.,  R.  77  W.,  are 
also  being  prospected,  but  so  far  no  oil  has  been  dis- 
covered. The  area  known  to  be  oil  producing  is 
confined  to  portions  of  Sees.  26,  27,  34,  and  35,  in  T. 
20  N.,  R.  78  W.,  and  portions  of  Sees.  2,  11,  and  14, 
in  T.  19  N.,  R.  78  W.  On  the  other  hand,  it  is  almost 
certain  that  all  or  portions  of  the  following  will  prove 
to  be  oil-bearing:  Sees.  25  and  36,  T.  20  N.,  R.  76  W.: 
and  Sees.  1,  12,  13,  23,  and  24,  T.  19  N.,  R  76  W. 

In  addition,  wells  are  being  drilled  east,  northeast, 
and  west  of  the  lands  noted,  and  it  is  probable  that  at 
least  some  of  them  will  bring  in  oil,  although  at  much 
greater  depth. 

The  structure  in  this  field  is  that  of  an  elongated 
and  rather  narrow  dome,  the  major  axis  bearing  almost 
north  and  south.  The  dips  of  the  rim  rocks  surrounding 
the  field  are  veiy  steep.  On  the  east  side  of  the  axis, 
the  dips  average  about  21  deg.  and  on  the  west  side 
about  30  deg. 

Extent  of  the  Field 

In  addition  to  the  principal  structure  where  oil  has 
been  discovered,  there  appear  to  be  two  small  anticlines, 
or  "fingers,"  extending  or  radiating  in  a  northeasterly 
direction  from  the  north  end  of  the  proven  field. 
These  structures  parallel  Rock  Creek  and  lie  mostly 
in  flat  valley  lands  or  in  gravel  terraces,  so  that  it  is 
difficult  to  determine  their  extent  and  as  to  whether 
or  not  they  are  closed. 

The  Rock  Creek  field  is,  to  a  large  extent,  on  flat 
bottom  lands  and  terrace  deposits  and  is  traversed  in 
a  northeasterly  direction  by  the  creek  after  which  it 
is  named.  The  escarpment  surrounding  this  field 
exposes  the  Mesaverde  formation,  including  the  Teapot 
sandstone,  overlain  by  the  Lewis  shale.  The  underlying 
formation,  which  is  the  Steele  or  Pierre  shale,  is  eroded 
in  the  field  to  the  extent  of  1,000  ft.  or  more.  Table  I 
gives  a  generalized   section   of  the  formations   at   the 
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apex  of  the  dome  from  the  surface  to  the  producing 
sands: 

TABLE  I.     GENERALIZED  SECTION  ROCK  CREEK  FIELD 

Group  Formation  Description  Thickness, 

Feet 

Quaternary  Soil  and  gravel •.■:•■  0  to  20 

Montana  Steele  or      Dark  brown  and  black  shale  containing 

Pierre      a  thin  sand  at  about  1,200  feet,  with  a 

shale        showing  of  oil 20  to  1,400 

Colorado  Niobrara     Light  and  gray  calcareous  shales  and 

shells 1.400  to  1,600 

Colorado  Benton        Brown  and  black  shales  containing  sev- 

eral thin  seams  of  bentonite;  also  thin 
oil  sands  in  Frontier  at  about   1,650, 

1,900,  and  2,200  feet 1,600  to  2,700 

First  muddy  sand,  2,570-2,600  feet — Oil. 
Shale,  2,600-2.670  feet 
Second  Muddy  sand.  2.670-2,695  feet — 
Oil. 

Shale,  2,695-2,725  feet. 
Lower 
Cretaceous      Cloverly      Dakota  sand  (big  pay) 2.725  to  2,775 

Development  and  Production 

There  are  at  present  eleven  producing  wells  on  the 
Rock  Creek  field,  with  another  producer  being  deep- 
ened to  the  third,  or  Dakota  sand,  for  the  purpose 
of  obtaining  larger  production.  These  wells  are  located 
in  Sees.  34  and  35,  T.  20  N.,  R.  78  W.,  and  Sees.  2,  11, 
and  14,  T.  19  N.,  R  78  W.  Five  of  the  producers  are 
taking  oil  from  the  first  sand,  four  from  the  second, 
and  two  from  the  third.  The  heaviest  production  is 
from  the  lowest  sand,  and  as  the  production  falls  off  in 
the  upper  sands,  the  wells  are  being  drilled  to  the  third 
sand.  The  average  daily  production  per  well  from  the 
first  sand  is  260  bbl.;  from  the  second  sand,  220  bbl.; 
and  from  the  third,   1,430  bbl.     The  total  production 


TABLE  II.     P 

RODUC 

TION  AI 

>iD  DEVE 

LOPMENT  DATA, 

ROCK  CREEK 

OIL  FIELD 

T. 

20  N.,  R. 
Daily 

78  W. 

Well, 

Depth 

Production, 

Sec. 

Quarter 

No. 

Feet 

Barrels 

Company 

Remarks 

24 

SE 

I 

3,017 

Inland  Oil  Co. 

Shut  down 

24 

NW 

'2 

3,750 

Inland  Oil  Co. 

Shut  down 

25 

NE 

260 

Inland  Oil  Co. 

Shut  down 

26 

SW 

1 

1,813 

Ohio  Oil  Co. 

Drilling 

34 

NE 

) 

2,745 

53 

Ohio  Oil  Co. 

Pumping 

34 

NE 

2 

3,015 

1,400 

Ohio  Oil  Co. 

Flowing 

34 

NE 

3 

900 

Ohio  Oil  Co. 

Drilhng 

34 

SE 

1 

2,850 

75 

Ohio  Oil  Co. 

Pumping 

34 

SE        Tr-l  (a) 

3,410 

Ohio  Oil  Co. 

Shut  down 

35 

NW 

2,736 

150 

Ohio  Oil  Co. 

Pumping 

35 

NW 

3,037 

' 

Ohio  Oil  Co. 

Drilling  deeper 

35 

NW 

2,841 

210 

Ohio  Oil  Co. 

Flowing 

35 

sw 

2,648 

400 

Ohio  Oil  Co. 

Flowing 

35 

SW 

2,782 

1,465 

Ohio  Oil  Co. 

Flowing 

35 

sw 

2,635 

250 

Ohio  Oil  Co. 

Flowing 

35 

sw 

1,980 

Ohio  Oil  Co. 

Drilling 

35 

sw 

1,900 

Ohio  Oil  Co. 

Drilling 

35 

SE 

2.020 

Ohio  Oil  Co. 

Drilling 

36 

sw 

2,900 

P.  &  R.  Corp.  (M 

Rigging  up 

36 

sw 

2.840 
T. 

19  N.,  R. 

Daily 

P.  &  R.  Corp.  (61 
78  W. 

Drilling 

Well, 

Depth, 

Production, 

Sec. 

Quarter 

No. 

Feet 

Barrels 

Company 

Remarks 

2 

NE 

2,030 

Ohio  Oil  Co. 

Drilling 

2 

sw 

3,090 

825 

Ohio  Oil  Co. 

Flowing 

2 

SE 

3,157 

Ohio  Oil  Co. 

Drilling 

4 

SE 

3,420 

Hutton  Lake  Oil  Co 

.  Drilling 

11 

NE 

3,187 

i25 

Ohio  Oil  Co. 

Pumping 

1 1 

SE 

2,524 

Ohio  Oil  Co. 

Drilling 

10 

SE 

2,210 

Lance  Cr.  Royalty 

Shut  down 

14 

NE 

3,310 

166 

Ohio  Oil  Co. 

Pumping 

14 

NW 

3,395 

water 

Ohio  Oil  Co. 

Drilling  deeper 

24 

NTV 

3.100 

Ohio  Oil  Co. 

Fishing 

24 

SE 

1,350 

T. 

20  N.',  R., 

P.  &  R.  Corp.  (6) 
77  W. 

Shut  down 

18 

SE 

2,680 

L.R.D.  Oil   Co.  (c) 

Phut  down 

12 

N'W 

2,560 

Associated  Oil  Co. 

Shut  down 

2 

SE 

2 

-Associated  Oil  Co. 

Spudded  in 

("1 

Trapshooter,  No 

I. 

m 

Producers  <fc  Refiners'  Corporation. 

(f) 

Laramie  Red  Desert  Oil  C 

1. 

from  the  field  is  about  5,000  bbl.  daily.  Five  of  the 
wells  in  the  field  are  on  the  pump,  and  the  others  are 
flowing.  Table  II  shows  the  wells  producing  and  drill- 
ing, with  the  location,  operating  company,  and  other 
data,  and  is  self-explanatory. 

The  Rock  Creek  field  is  one  of  the  most  promising 
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fields  in  Wyoming,  and  will  probably  rank  next  to 
Salt  Creek  in  ultimate  recovery  of  oil  per  acre.  The 
third,  or  Dakota,  sand,  which  has  been  opened  up  within 
the  last  few  weeks,  increases  the  productivity  of  the 
field  at  least  100  per  cent.  There  is  some  question  as 
to  whether  or  not  this  is  the  Dakota  sand.  However, 
an  examination  of  the  outcrops  near  Medicine  Bow 
shows  that  the  Dakota  occurs  very  close  to  the  orer- 
lying  Muddy  sands  and  that  there  is  a  decided  change 
in  the  characteristics  of  the  formations  just  below  the 
second  Muddy  sand.  The  Dakota  sand  measures  about 
55  ft.  in  thickness  at  this  outcrop. 

In  practically  no  other  field  in  the  state  except  per- 
haps Greybull  has  oil  been  found  in  large  quantities  in 
the  Dakota  or  Cleverly  sand.  In  certain  localities  it  is 
prolific  in  gas,  but  in  many  places  throughout  the 
state  it  has  been  found  to  contain  only  water.  The 
finding  of  a  rich  oil  reservoir  and  strong  pressure  in 
this  sand  tends  not  only  to  increase  the  possibilities 
in  the  Rock  Creek  field  but  to  encourage  deeper  drilling 
in  the  fields  where  the  Dakota  sand  has  not  yet  been 
prospected. 

Unfortunately,  the  first  Muddy  sand  in  this  field  has 
shown  water  in  a  well  in  the  NWl  of  Sec.  14,  T.  19  N., 
R.  78  W.  This  well  is  only  500  ft.  from  a  well  produc- 
ing oil  from  the  same  sand,  but  is  109  ft.  lower  on  the 
structure.  It  is  believed  that  the  second  and  third  sands 
will  show  oil  in  this  well  instead  of  water.  However, 
this  will  soon  be  determined,  as  the  well  will  shortly  be 
drilled  into  the  lower  sands. 

Production  Well  Sustained 

The  limits  of  the  field  have  not  yet  been  defined  by 
the  drill.  Probably  the  producing  area  will  be  rather 
narrow  toward  the  south  end  and  will  broaden  out 
considerably  toward  the  center  and  the  north  end.  The 
Rock  Creek  field  proper  will  probably  contain  more  than 
3,000  acres  of  oil  land,  and  if  the  structures  to  the  north- 
east are  found  to  be  productive  a  large  acreage  will  be 
added  to  this  field.  The  Rock  Creek  dome  is  so  situated 
as  to  have  a  fairly  large  area  for  oil  drainage,  which 
is  a  good  indication  of  strong  reserves. 

Wells  near  the  center  of  the  structure,  producing  from 
the  first  and  second  sands,  are  holding  up  better  than 
the  average  in  other  fields.  Those  near  the  outside  are 
becoming  pumpers,  as  the  gas  pressure  has  gone  off  to 
practically  nothing.  From  the  third  sand  a  large  and 
long-continued  production  may  be  expected.  This  sand 
is  fairly  thick  and  is  capable  of  high  saturation.  Well 
No.  3  in  the  SWJ  of  Sec.  35,  which  was  brought  in  on 
March  15,  producing  from  the  third  sand,  shows  prac- 
tically no  decline  in  flush  production  to  date. 


structure  is  exceptionally  favorable  to  the  accumulation 
of  oil,  and  if  any  of  the  beds  of  the  Carrizo  Creek  for- 
mation contain  oil  it  should  be  found  in  some  of  the 
anticlines  that  are  now  being  tested.  In  his  opinion, 
Imperial  Valley  should  be  tested  for  oil,  but  the  tests 
should  be  made  only  by  companies  or  persons  who  can 
afford  to  invest  large  sums  of  money  with  uncertain 
chances  of  success. 


Oil  Possibilities  in  Imperial  Valley,  Cal. 

Information  concerning  advisability  of  drilling  for 
petroleum  in  Imperial  Valley,  Cal.,  has  been  made  public 
by  the  U.  S.  Geological  Survey.  Although  seepages 
and  oil  sands  in  Imperial  Valley  have  frequently  been 
reported,  none  of  these  reports  have  been  authenticated, 
and  samples  of  so-called  oil  sands  have  always  proved 
to  be  sands  blackened  by  manganese  oxide;  but  it  is 
reliably  reported  that  asphalt  occurs  on  the  southeast 
edge  of  a  dry  lake  west  of  Signal  Mountain,  about  three 
miles  south  of  the  Mexican  border.  Several  wells 
drilled  for  oil  in  the  valley  have  not  yielded  favorable 
results.    According  to  William  S.  W.  New,  the  geological 


Shaft  Sinking  for  Oil  in  Alsace* 

Unique  Method  Used  To  Obtain  Large  Production — 

Modern  Machinery  Employed  in  Procuring 

And  Refining  Petroleum  Products 

THE  petroleum  wells  at  Pechelbronn,  in  Alsace,  were 
first  discovered  in  1735.  A  few  years  later  a  small 
refining  plant  was  constructed,  and  the  wells  have  been 
worked  for  about  180  years.  They  are  among  the  oldest 
petroleum  wells  in  the  world.  In  1888  underground 
digging  was  replaced  by  the  modem  boring  method ; 
but  during  the  war  the  older  method  had  to  be  resumed, 
and  shafts  were  driven  to  a  depth  of  825  ft.  These  pe- 
troleum deposits  are  now  the  only  ones  in  the  world 
worked  by  shafts.  This  method  of  exploitation  is  made 
difficult  by  the  fact  that  the  beds  of  sand  under  the 
earth  become  impregnated  with  inflammable  gases  and 
a  slight  accident  will  cause  a  serious  explosion.  Two 
thousand  workmen  are  now  engaged  at  Pechelbronn  in 
various  kinds  of  work,  including  the  location  of  new 
deposits  of  oil,  the  extraction  of  the  crude  oil.  distilling 
and  refining.  Pechelbronn  produces  50,000  tons  of  pe- 
troleum products  per  year. 

New  Deposit  Recently  Tapped 

All  branches  of  the  plant  are  equipped  with  modern 
machinery.  The  drilling  machines,  of  which  there  are 
forty-four,  are  operated  by  electricity  or  steam  and  are 
distributed  over  a  surface  of  110,000  acres.  A  network 
of  electric  wires,  over  forty-two  kilometers  (twenty-six 
miles)  in  length,  furnishes  power  to  about  500  oil  pumps. 
Three  shafts,  with  4,000  meters  (13,000  ft.)  of  sub- 
terranean galleries,  produce  more  than  25,000  tons  of 
crude  petroleum  per  year. 

Recently  a  drill  driven  to  a  depth  of  435  meters 
(1,427  ft.)  in  a  region  hitherto  untouched  located  a 
new  deposit,  and  the  well  is  now  spouting  petroleum  at 
the  rate  of  fifty  tons  a  day.  New  refineries  are  to  be 
installed  capable  of  distilling  73,000  tons  of  crude  petro- 
leum per  year.  The  distillation  is  to  be  by  the  "continu- 
ous" process,  with  perfect  vacuum. 

These  Pechelbronn  petroleum  deposits  are  of  great 
value  to  France  at  this  time,  not  only  because  of  the  fuel 
which  they  yield  but  because  of  the  information  which 
French  capitalists  can  obtain  from  them  as  to  the  best 
method  of  handling  petroleum  deposits  in  foreign  coun- 
tries in  which  thev  are  interested. 


Crude  Oil  Sales  in  the  Canal  Zone  averaged  214,270  bbl. 
of  42  gal.  each  per  month  during  the  six  months  ended 
March  31,  according  to  the  F'dtuttna  Canal  Record.  The 
consumption  has  been  increasing,  and  it  may  be  stated  that 
sales  are  now  running  on  an  average  of  about  240,000  bbl. 
per  month,  of  which  .'j,'5,000  bbl.  are  sold  at  Balboa  and 
185,000  at  Cristobal.  The  price  of  Diesel  oil,  sold  by  three 
companies  with  tanks  at  the  Balboa  terminal,  has  been  ad- 
vanced to  $3.50  per  bbl.  of  42  gal. 
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News  From  the  Oil  Fields 


Kentucky  Oil  Fields  Active 

Three   Countries    Predominate    in    New 

Developments  —  Simpson     County 

Brings  in  Two  New  Wells 

From   Our  Special  i'orrespondeiit 

Interest  in  Kentucky  oil  development 
continues  to  center  around  Warren, 
Barren,  and  Allen  counties.  The  Daven- 
port pool,  six  miles  south  of  Bowling 
Green,  Warren  County,  is  now  conceded 
by  oil  men  to  be  another  Big  Sinking 
discovery,  fully  the  equal  of  that  rich 
pool  found  in  Lee  County  three  years 
ago.  One  of  the  best  wells  completed  in 
Kentucky  recently  was  on  the  Rountree 
lease,  in  the  Davenport  pool.  It  is  an 
offset  to  the  Gamer  well,  brought  in 
recently,  and  was  flowing  at  the  rate 
of  a  barrel  a  minute  before  closed  in. 

From  Allen  County  it  is  reported  that 
Peterson  Brothers  have  brought  in  No. 
3  on  the  Motley  farm,  near  the  Sledge 
leases,  variously  rated  at  from  800  to 
2,000  bbl.  daily.  The  production  of  this 
well  cannot  be  ascertained,  as  there  is 
not  sufficient  tankage  on  the  lease  to 
handle  the  well  when  cut  loose. 

Interest  in  oil  in  Simpson  County  has 
been  stirred  to  a  high  pitch  recently 
because  of  two  good  wells  brought  in. 
One  is  on  the  Butt  lease  situated  three 
and  a  half  miles  south  of  Franklin,  and 
rated  at  seventy-five  bbl.  The  other  is 
on  the  Harrison  lease,  a  short  distance 
from  the  Butte  lease,  and  claims  a  ca- 
pacity of  100  bbl.  per  day. 


Conservation  of  Oil  Imperative 

John  Barton  Payne,  Secretary  of  the 
Interior,  in  commenting  recently  on  the 
April  petroleum  statistical  report  of  the 
U.  S.  Geological  Survey,  said:  "It  is 
another  chapter  of  the  same  story — 
more  oil  is  coming  out  of  the  ground, 
but  even  more  is  being  consumed. 
Slightly  less  crude  oil  was  imported 
than  in  March,  but  the  drafts  continued 
on  the  stocks  both  of  Mexican  oil  held 
by  importers  and  of  domestic  oil  held  by 
importers  and  of  domestic  oil  held  by 
pipe-line  and  other  marketing  com- 
panies. This  reduction  of  stocks  in 
April  amounted  to  750,000  bbl.  With 
four  months  figures  before  me,  I  feel 
virarranted  in  estimating  the  year's 
production  at  420,000,000  bbl.  and 
the  year's  consumption,  including 
exports,  at  500,000,000  bbl.  The 
welfare  of  the  nation  demands  that 
these  figures  be  reduced.  To  do  that, 
less  gasoline  must  be  bought  this  sum- 
mer by  the  pleasure  seekei's  and  less 
fuel  oil  burned  on  shore  where  coal  can 
be  had,  or  even  under  marine  boilers, 
where  three  barrels  are  needed  to  do  the 
work  of  one  barrel  in  an  internal-com- 
bustion engine.  Old  style  thrift  in  the 
use  of  petroleum  ought  to  be  the 
fashion  this  year." 


Texas  and  Oklahoma  Fields 

Deep    Sands    Developed    in    Desdemona 

Pools — New   Gas  and  Oil   Production 

in  Okla. 

From    Our  Special  Currespofidetif 

A  new  deep  sand  has  been  developed 
in  the  Desdemona  field  recently,  which 
has  created  considerable  excitement  and 
stimulated  lease  trading.  The  Hogg 
well  of  Skelly-Sankey  Co.  has  deepened 
to  2,980  ft.  and  made  a  good  production. 
The  Magnolia  Oil  Co.  has  also  di'illed  to 
this  sand,  and  has  oil,  but  has  the  well 
partly  plugged  with  tools.  No.  3  Glass- 
cock well  of  the  Jordan  lease  came  in 
making  3,000  bbl.  from  3,190  ft.  The 
Mitchell  No.  4  well  is  also  reported  to 
be  producing. 

The  Raih'oad  Commission  of  Texas 
has  appointed  C.  F.  Smith,  of  Cisco,  as 
deputy  supervisor  in  the  oil  and  gas  de- 
partment. He  will  be  stationed  at  Cisco 
temporarily. 

The  report  of  Federal  Receiver  Fred- 
eric C.  Delano,  of  the  Oklahoma-Texas 
Red  River  boundary  territory,  recom- 
mended unified  operation  of  the  oil  fields 
and  drilling  of  new  wells.  A  conference 
will  be  held  soon  in  Washington  at 
which  any  objections  to  this  report  can 
be  filed.  It  is  expected  that  both  Okla- 
homa and  Texas  claimants  will  take 
exception  to  this  recommendation. 

On  the  Texas  Gulf  Coast,  the  West 
Columbia  field,  Brazoria  County,  con- 
tinues to  bring  in  the  largest  new  pro- 
duction. During  the  third  week  of  May, 
the  Humble  Oil  &  Refining  Co.  com- 
pleted its  No.  23  and  No.  21  Japhet 
wells,  the  two  making  a  combined  initial 
production  of  about  4,000  bbl.  daily. 
The  Texas  and  Crown  Oil  companies 
are  testing  new  wells. 


New  Drilling  in  Cat  Creek 
Field,  Mont. 

From    Ol/r  Special  Correspondent 

Oil  excitement  in  Fergus  County,  in 
the  central  part  of  Montana,  and  to  the 
north,  continues  unabated,  with  the  rep- 
resentatives of  the  larger  oil  producing 
companies  flocking  into  the  Cat  Creek 
field,  the  scene  of  recent  developments. 
The  latest  well  to  be  brought  in  is  the 
second  well  of  the  Frantz  Corporation, 
with  a  flow  variously  estimated  as  rang- 
ing from  250  bbl.  "to  1,000  bbl.  daily. 
This  well  will  gush  for  about  fifteen 
minutes,  pouring  oil  over  the  top  in  a 
steady  stream  through  a  15-in.  casing, 
then  it  will  subside  for  about  ten  or 
twelve  minues,  when  the  gushing  re- 
sumes. The  oil  is  of  high  gravity  and 
carries  a  gasoline  content,  it  is  said,  of 
52  per  cent.  The  Frantz  Corporation 
proposes  to  start  seveny-five  more  drill- 
ing rigs  as  soon  as  possible.  Glenrock 
and  the  Producers  &  Refiners  companies 
also  are  active  in  this  field,  as  is  the 
Midwest  Refining  Co. 


Obispo  Oil  Applies  for  Lease 
First  Company  To  Comply  With  Leas- 
ing  Bill   Conditions — Other   Cal- 
ifornia Petroleum  News 

From   Our  Special  Correspojident 

Application  for  a  Federal  lease  on 
the  property  of  the  Obispo  Oil  Co.  has 
been  filed.  For  the  past  ten  years  the 
company  has  worked  the  land,  which 
is  known  as  the  Hawk  placer  claim, 
comprising  160  acres.  The  title  to  the 
property  has  been  in  legal  entangle- 
ment, and  is  now  on  appeal  to  the  high- 
er courts.  The  company  sent  its  check 
for  $248,458.08,  being  one-eighth  royal- 
ty on  all  oil  extracted  from  the  wells 
on  that  portion  of  the  property  within 
withdrawn  territoi-y,  to  the  Federal 
office.  The  Federal  receiver  has  $1,- 
987,254.64  in  escrow  fi-om  the  sales  of 
oil  since  the  litigation  began.  The 
company  is  the  first  in  the  state  to  com- 
ply with  the  alternative  conditions  of 
the  leasing  bill. 

The  Standard  Oil  Co.  has  purchased 
from  J.  A.  Hughes  and  Alfred  Harrell 
a  lot  adjoining  the  new  headquarters 
building  of  the  company  on  Nineteenth 
St.,  Bakersfield.  A  new  building  in 
addition  to  the  present  one  will  be  erec- 
ted in  the  near  future. 

The  General  Petroleum  Corporation 
has  brought  in  its  first  well  on  the 
Botten  lease,  near  Ventura.  The  flow 
is  from  100  to  125  bbl.  daily.  The  hole 
is  3,600  ft.  deep,  and  drilling  has  been 
in  progress  for  a  year  and  a  half. 

Many  wells  are  under  test  of  water 
shut-off  in  the  Kern  County  district 
and  in  the  Coalinga  field.  There  are 
nineteen  in  all.  Thirteen  wells  are 
being  redrilled  in  the  various  fields  of 
the  state. 

The  Kramer  Consolidated  Oil  Co.  has 
asked  a  patent  for  the  N.  W.  I  Sec. 
11-10-15  near  Hawes,  in  San  Bernar- 
dino County,  basing  its  claim  upon  dis- 
covery made  last  year.  The  well  has 
pumped  at  intervals,  but  is  now  stand- 
ing after  having  experienced  consider- 
able water  trouble. 


Upon  application  for  the  issuance  of 
complaint,  the  Federal  Trade  Commis- 
sion has,  as  required  by  law,  the  public 
interest  appearing,  cited  the  Bankers 
Petroleum  &  Refitning  Co.,  Fort  Worth, 
Tex.,  on  complaint  of  unfair  competi- 
tion in  trade.  Forty  days  are  allowed 
for  the  filing  of  answer,  after  which 
time  the  case  will  be  set  down  for  trial 
on  its  merits. 

The  commission  seeks  to  prevent  mis- 
representation to  the  public  in  selling 
oil  stock.  The  respondent  is  cited  to 
answer  averments  of  using  false  and 
misleading  statements  concerning  the 
location  of  its  wells,  the  construction  of 
its  refinery  and  its  supply  of  crude  oil, 
to  promote  the  sale  of  corporate  stock. 
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Echoes  From  the  Fraternity 


First  Congress  of  Engineers 

A  Powerful  Federation  of  Engi- 
neering   Societies    Organized 
at    Washington    To    Take 
Up    tlie    Work    of    the 
Engineer  as  Citizen 

THE  Organizing  Conference  of  Na- 
tional, Local,  State  and  Regional 
Engineering  and  Allied  Technical 
Organizations  was  held  at  the  Cosmos 
Club,  Washington,  D.  C,  on  June  3  and 
4.  The  conference  was  called  by  the 
Joint  Conference  Committee  appointed 
by  the  four  great  national  engineering 
societies,  to  formulate  plans  for  an  or- 
ganization which  should  deal  with  pub- 
lic and  welfare  problems.  The  Joint 
Conference  Committee  was  constituted 
as  follows:  American  Institute  of  Min- 
ing and  Metallurgical  Engineers,  Joseph 
W.  Richards  (chairman),  J.  V.  W. 
Reynders,  Philip  N.  Moore,  Allen  H. 
Rogers;  American  Society  of  Civil  En- 
gineers, Richard  L.  Humphrey  (chair- 
man), Gardner  S.  Williams,  George  C. 
Anderson;  American  Society  of  Mechan- 
ical Engineers,  L.  C.  Marburg  (chair- 
man), D.  S.  Kimball,  L.  P.  Brecken- 
ridge,  E.  S.  Carman;  American  Society 
of  Electrical  Engineers,  Charles  F. 
Scott  (chairman),  Calvert  Tovmley, 
Lewis  P.  Robinson. 

Societies  Represented 

The  result  of  the  deliberations  of  the 
above  named  Joint  Committee  was  to 
summon  the  meeting  in  Washington,  to 
which  delegates  from  national,  local, 
state,  and  regional  engineering  societies 
were  invited,  and  about  seventy  dis- 
trict societies  from  all  over  the  country 
responded.  Following  is  the  printed 
list  of  participating  societies,  and  other 
societies  were  registered  later:  Ameri- 
can Association  of  Engineers,  American 
Association  of  Petroleum  Geologists, 
American  Ceramic  Society,  American 
Concrete  Institute,  American  Electric 
Railway  Engineering  Association, 
American  Electrochemical  Society, 
American  Institute  of  Architects, 
American  Institute  of  Chemical  Engi- 
neers, American  Institute  of  Electrical 
Engineers,  American  Institute  of  Min- 
ing and  Metallurgical  Engineers,  Amer- 
ican Railway  Engineering  Association, 
American  Society  of  Agricultural  En- 
gineers, American  Society  of  Civil 
Engineers,  American  Society  of  Me- 
chanical Engineers,  American  Society 
of  Naval  Architects  and  Marine  En- 
gineers, American  Society  of  Naval 
Engineers,  American  Society  of  Re- 
frigerating Engineers,  American  So- 
ciety of  Safety  Engineers,  American 
Society  for  Testing  Materials,  American 
Water  Works  Association,  Associated 
Engineers'  Societies  of  St.  Louis,  Asso- 
ciated Engineers  of  Spokane,  Boston  So- 
ciety of  Civil  Engineers,  Brookljm  Engi- 


neers' Club,  Cleveland  Engineering  So- 
ciety, Colorado  Society  of  Engineers, 
Connecticut  Society  of  Civil  Engineers, 
Detroit  Engineering  Society,  Duluth 
Engineers'  Club,  Engineers'  Club  of 
Columbus,  Ohio;  Engineers'  Club  of 
Baltimore,  Engineers  and  Architects' 
Club  of  Louisville,  Engineers'  Club  of 
Philadelphia,  Engineers'  Club  of  St. 
Louis,  Engineers'  Club  of  Trenton,  En- 
gineering Council,  Engineering  Society 
of  Akron,  Engineering  Society  of  Buf- 
falo, Engineers'  Society  of  Western 
Pennsylvania,  Florida  Engineering  So- 
ciety, Grand  Rapids  Engineering  So- 
cety,  Heating  and  Ventilating  Engi- 
neers, Illinois  Society  of  Engineers,  Il- 
luminating Engineering  Society,  Indi- 
ana Engineering  Society,  Institute  of 
Radio  Engineers,  Iowa  Engineering  So- 
ciety, Kansas  Engineering  Society,  Los 
Angeles  Joint  Technical  Society,  Mining 
and  Metallurgical  Society  of  America, 
Mohawk  Valley  Engineers'  Club,  Na- 
tional Fire  Protection  Association,  New 
England  Water  Works  Association.  New 
York  Electrical  Society,  New  York  So- 
ciety of  Architects,  Oregon  Technical 
Council,  San  Francisco  Joint  Council  of 
Engineering  Societies,  Society  of  Auto- 
motive Engineers,  Society  of  Engineers 
of  Eastern  New  York,  Society  of  Indus- 
trial Engineers,  Society  for  Promotion 
of  Engineering  Education,  Taylor  So- 
ciety, Technical  Club  of  Dallas,  Topeka 
Engineers'  Club,  Vermont  Society  of 
Engineers,  Washington  Society  of  En- 
gineers, Western  Society  of  Engineers. 

Organization  Debate 

The  meeting  was  called  to  order  by 
Richard  L.  Humphrey,  chairman  of  the 
Joint  Conference  Committee,  following 
which  Calvert  Townley,  of  the  American 
Institute  of  Electrical  Engineers,  was 
elected  chairman,  and  J.  C.  Hosrt,  of 
Washington  (American  Society  of  Civil 
Engineers),  secretary.  Committees  on 
program,  credentials,  constitution,  and 
bylaws  and  resolutions  were  then  ap- 
pointed. The  important  committees 
were  naturally  the  two  last  named,  and 
Richard  L.  Humphrey,  American  So- 
ciety of  Civil  Engineers,  and  Philip  N. 
Moore,  American  Society  of  Mining  and 
Metallurgical  Engineers,  were  chairmen 
of  these  respectively. 

The  chief  issue  of  organization  was 
attacked  immediately  after  the  calling 
of  the  meeting  to  order,  by  a  motion 
presented  by  Major  Gardner  Williams 
(A.  S.  C.  E.),  providing  that  the  unit  of 
the  proposed  organization  should  be  the 
e.\isting  engineering  societies,  rather 
than  the  individual.  Major  Williams' 
resolutions  were  as  follows:  "Resolved, 
That  it  is  the  sense  of  this  conference 
that  an  organization  be  created  to  fur- 
ther the  public  welfare  where  technical 
knowledge  and  engineering  experience 
are  involved  and  to  consider  and  act 
upon  matters  of  common  concern  to  the 


engineering  and  allied  technical  profes- 
sions; and.  Resolved,  That  it  is  the 
sense  of  the  conference  that  the  proper 
organization  should  be  an  organization 
of  societies  and  affiliations  and  not  of 
individuals." 

This  resolution  meant  that  instead  of 
a  new  society  being  formed,  the  organ- 
ization would  represent  a  federation  of 
existing  societies.  This  principle  was 
opposed  vigorously,  in  the  debate  which 
followed,  by  the  delegates  from  the 
American  Association  of  Engineers, 
who  were  present  in  force,  their  opinion 
being  that  such  a  federation  would  be 
unwieldy  and  ineffective,  whereas  an  or- 
ganization dealing  directly  with  the  in- 
dividual members  would  get  results. 
They  instanced  the  success  of  their  own 
organization,  which  has  been  built  up 
along  the  latter  lines,  and  stated  that 
they  now  had  18,000  members,  and 
would  soon  have  20,000,  and  that  Her- 
bert Hoover  had  been  a  recent  applicant 
for  membership.  The  delegates  of  other 
societies,  however,  favored  a  federation; 
and  it  was  stated  frankly  on  both  sides 
of  the  debate  that  the  new  society  and 
the  American  Association  of  Engineers 
would  probably  both  exist,  side  by  side, 
in  the  future.  On  the  rollcall  for  the 
motion,  the  delegates  of  the  American 
Association  created  great  enthusiasm 
by  voting  solidly  against  their  argu- 
ments, in  favor  of  the  federation,  a 
courteous  acknowledgment  of  the  ma- 
jority sentiment:  although  later  it  be- 
came evident  that  it  was  unlikely  that 
the  association  would  join  the  Federated 
Societies. 

Constitution  and  Resolutions 

The  question  of  the  organization  of  a 
federation  being  settled  in  the  affirma- 
tive, the  next  most  important  matter 
was  that  of  a  constitution,  and  this 
was  handled  promptly  and  with  skill  by 
the  committee  appointed  for  that  pur- 
pose, as  the  attached  copy  shows.  The 
document  that  it  produced  was  accepted 
with  minor  changes,  the  only  new 
article  inserted  being  Article  X,  "Pub- 
licity," which  insures  a  frank  and  open 
policy.  Both  constitution  and  bylaws 
were  adopted  unanimously  by  the  voting 
delegates,  with  the  understanding  that 
their  votes  did  not  commit  their  respec- 
tive societies,  as  in  most  cases  they  had 
not  the  authority.  The  delegates  of  the 
American  Society  of  Mechanical  Engi- 
neers, however,  did  have  the  authority, 
and  aroused  applause  by  formally  ap- 
plying for  admission  to  the  Federated 
Societies  at  the  first  opportunity. 

The  resolutions  committee  reported 
favorably  upon  several  resolutions, 
among  them  one  indorsing  a  Depart- 
ment of  Public  Works,  one  asking  for 
higher  pay  for  teachers  of  engineering, 
and  one  asking  for  a  more  satisfactory 
compensation  for  engineers  in  the  Gov- 
ernment service. 
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A  big  spirit  prevailed  throughout  the 
sessions;  courtesy,  consideration,  and 
alert  business  action  were  the  rule,  and 
no  one  who  was  present  can  have  gone 
away  without  feeling  more  optimistic 
concerning  the  destiny  of  the  engineer 
group  as  a  group  of  citizens  than  had 
been  possible  before  the  meeting  and 
action  of  the  conference. 

Addresses  by  Noted  Engineers 

There  was  time,  at  the  day  sessions, 
for  short  addresses  on  pertinent  topics; 
and  evening  sessions  at  the  New  Wil- 
lard  were  devoted  to  such  addresses. 
At  the  day  sessions,  brief  speeches  on 
the  "Functions  of  the  Engineer  in  Pub- 
lic AfRairs"  were  made  by  Arthur  P. 
Davis,  president  of  the  American  So- 
ciety of  Civil  Engineers  and  director  of 
the  United  States  Reclamation  Service; 
by  Philip  N.  Moore,  vice-president  of  the 
American  Institute  of  Mining  and  Metal- 
lurgical Engineers  and  member  of  the 
War-Minerals  Relief  Commission;  and 
by  Leroy  K.  Sherman,  president  Amer- 
ican Association  of  Engineers  and 
president  United  States  Housing  Cor- 
poration. The  subject  of  "Good  Roads" 
was  covered  by  Thomas  H.  MacDonald, 
chief  of  the  Bureau  of  Roads  and  Rural 
Engineering  at  Washington,  and  by 
William  D.  Uhler,  chief  engineer  of  the 
Pennsylvania  State  Highway  Depart- 
ment. Frederick  H.  Newell,  speaking 
on  "Rendering  Service,"  gave  a  brief 
account  of  the  work  and  future  plans  of 
the  American  Association  of  Engineers, 
and  the  subject  of  "Co-operation  of  the 
Engineer  at  Local  Affairs"  was  dis- 
cussed in  general  by  Marshall  O. 
Leighton,  chairman  National  Service 
Committee.  Mr.  Leighton  likened  the 
engineers  in  their  imagined  limitations 
as  citizens  to  a  captured  herd  of  wild 
elephants  in  India,  of  which  he  had 
read,  who  were  kept  from  escaping  by 
the  expedient  of  building  a  tall  fence 
of  bamboo  poles  around  them;  and  this 
simile  was  much  appreciated  by  the 
assemblage. 

On  the  evening  of  June  3,  at  the  New 
Willard  Hotel,  notable  speeches  were 
made  on  the  "Co-operation  of  the  Engi- 
neer and  the  Business  Man  in  Public 
Affairs,"  by  Homer  L.  Ferguson,  past 
president  of  the  United  States  Chamber 
of  Commerce  and  president  Newport 
News  Shipbuilding  Co.;  on  "The  Value 
of  Publicity  for  the  Engineer,"  by 
James  H.  McGraw,  president  of  the  Mc- 
Graw-Hill Publishing  Co.;  and  on  "The 
Engineer  and  National  Prosperity,"  by 
George  Otis  Smith,  director  of  the  U.  S. 
Geological  Survey.  At  the  evening  ses- 
sion of  June  4,  addresses  were  made  on 
the  "Education  of  the  Engineer  for  Pub- 
lic Service,"  by  Robert  S.  Woodward, 
president  of  Carnegie  Institution, 
Washington,  D.  C;  and  on  "Engineering 
Research  and  National  Progress,"  by 
James  R.  Angell,  chairman  of  the  Na- 
tional Research  Council. 

Text  of  the  Constitution 

The  constitution  of  the  Federated 
Societies  as  adopted  by  the  conference 
was  as  follows: 


Article  I.    Name 
The  name  of  this  organization  shall 
be    Federated    American    Engineering 
Societies. 

Article  II.  Object 
Service  to  others  is  the  expression  of 
the  highest  motive  to  which  men  can 
respond,  and  duty  to  contribute  to  the 
public  welfare  demands  the  best  efforts 
that  men  can  put  forth;  therefore,  it 
shall  be  the  object  of  this  organization 
to  further  the  interests  of  the  public 
through  the  use  of  technical  knowledge 
and  engineering  experience,  and  to  con- 
sider and  act  upon  matters  common  to 
the  engineei-ing  and  allied  technical 
professions. 

Article  III.  Membership 
Sec.  1.  Scope.  The  membership 
shall  consist  of  national,  local,  state 
and  regional  engineering  and  allied 
technical  organizations  and  affiliations, 
classified  as  follows: 

(1)  National  engineering  and  allied 
technical  organizations. 

(2)  Local,  state,  or  regional  engi- 
neering or  allied  technical  organiza- 
tions other  than  local  associations,  sec- 
tions, branches,  or  chapters  of  national 
organizations. 

(3)  Affiliations  consisting  of  any 
one,  or  a  combination,  of  the  following 
constituents : 

(a)  Local  sections  or  associations 
of  members  of  national  organizations 
included  under   (1). 

(b)  Local  engineering  or  allied 
technical  societies  or  clubs,  not  of  na- 
tional scope. 

(c)  Local  engineers  and  members 
of  allied  technical  professions  and  their 
associates. 

Sec.  2.  Qualifications:  The  qualifi- 
cations for  membership  shall  be  as  pro- 
vided in  the  bylaws. 

Sec.  3.  Application  for  membership. 
Application  for  membership  shall  be 
made  in  the  form  and  manner  pre- 
scribed in  the  bylaws. 

Sec.  4.  Termination  of  membership. 
The  membership  of  any  constituent  or- 
ganization may  be  terminated  by  it  or 
by  the  council  in  the  manner  provided 
in  the  bylaws. 

Article  TV.     Management. 
American  Engineering  Council 

Sec.  1.  The  management  of  this  or- 
ganization shall  be  vested  in  a  body  to 
be  known  as  the  "American  Engineer- 
ing Council,"  and  its   executive  board. 

Sec.  2.  Functions.  The  American 
Pingineering  Council  shall  consist  of 
representatives  of  Member  Societies 
selected  as  hereinafter  provided.  This 
council  shall  co-ordinate  the  activities 
of  state  councils  and  of  local  affiliations 
whenever  these  activities  are  of  na- 
tional or  general  importance  or  may 
affect  the  general  interests  of  engineers. 
Sec.  3.  Representation.  Each  national, 
local,  state,  or  regional  organiza- 
tion or  affiliation  shall  be  entitled  to  one 
representative  on  the  council  for  a 
membership  of  from  100  to  1,000  in- 
clusive, and  one  additional  representa- 
tive for  every  additional  1,000  members 


or  major  fraction  thereof;  pro\aded, 
that  in  the  determination  of  the  rep- 
resentation of  local,  state,  or  regional 
organizations  or  affiliations  no  count 
shall  be  taken  of  any  organization 
which  IS  represented  individually  or 
through  another  local,  state,  or  regional 
organization  or  affiliation;  and  provided 
further,  that  no  organization  shall  have 
more  than  twenty  representatives  on 
the  council. 

Sec.  4.  Selection  of  Representatives. 
Kepresentatives  on  the  council  shall  be 
selected  as  stipulated  in  the  bylaws 

Sec.  5.  Meetings.  The  council  shall 
hold  an  annual  meeting.  Other  meet- 
ings may  be  called  by  the  executive 
board  and  shall  be  called  by  it  upon 
the  written  request  of  twenty-five  rep- 
resentatives on  the  council. 

Sec.  6.  Officers.  The  elected  officers 
01  the  council  shall  consist  of  a  presi- 
dent, to  hold  office  for  two  years,  and 
who  shall  be  ineligible  to  re-election; 
four  vice-presidents,  to  hold  office  for 
two  years,  two  to  be  elected  every  year- 
and  a  treasurer,  to  hold  office  for  one 
year.  These  officers  shall  be  elected  by 
a  letter  ballot  of  the  representatives 
on  the  council  as  provided  in  the  bylaws. 
There  shall  be  an  executive  officer,  who 
shall  be  secretary,  appointed  by  and 
holding  office  during  the  pleasure  of 
the  executive  board.  He  shall  not  be 
a  member  of  the  executive  board,  but 
he  may  be  a  representatire  on  the 
council. 

Executive  Board 

Sec.  7.  Functions.  There  shall  be 
an  executive  board  of  thirty  members 
of  the  council,  constituted  as  herein- 
after provided,  and  charged  with  con- 
ducting the  business  of  the  orgam'za- 
tion  under  the  direction  of  the  council. 

Sec.  8.  Membership.  The  executive 
board  shall  consist  of  thirty  members, 
of  whom  six  shall  be  the  officers  elected 
by  the  council  and  twenty-four  shall 
be  selected,  a  part  by  the  national 
societies,  and  the  remainder  by  the 
local,  state,  or  regional  organizations 
or  affiliations  according  to  districts,  as 
provided  in  the  bylaws;  provided,  that 
the  number  of  representatives  of  the 
national  societies  shall  bear  as  nearly 
as  may  be  the  same  ratio  to  the  num- 
ber of  representatives  of  local,  state, 
or  regional  organizations  or  affiliations 
as  the  representation  of  the  national 
societies  bears  to  the  representation 
of  the  local,  state,  or  regional  organi- 
zations or  affiliations. 

Sec.  9.  Electoral  Districts.  For  the 
purpose  of  facilitating  the  selection  of 
the  district  members  on  the  executive 
board,  the  council  shall  divide  the  coun- 
try into  districts  as  provided  in  the  by- 
laws, based  upon  an  equitable  repre- 
sentation, having  regard  to  both  its 
membership  and  area. 

Sec.  10.  Officers.  The  president  and 
secretary  of  the  American  Engineering- 
Coimcil  shall  be  respectively  the  chair- 
man and  the  secretary  of  the  executive 
board.  There  shall  be  two  vice-chair- 
men elected  by  the  board  from  its 
members. 
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Article  V.  Unexpired  Terms 
Vacancies  in  the  offices  of  the  presi- 
dent, the  vice-presidents,  the  treasurer, 
and  in  the  executive  board  and  among 
the  representatives  on  the  council,  shall 
be  filled  as  soon  as  feasible,  by  the 
agencies  origrinally  selecting  the  incum- 
bents. Officers  and  delegates  thus 
chosen  shall  serve  for  the  unexpired 
terms. 

Article  VI.     Funds 

See.  1.  Funds  for  the  use  of  the  or- 
ganization shall  be  contributed  as 
follows: 

(a)  Each  national  society  repre- 
sented on  the  American  Engineering 
Council  shall  contribute  annually  one 
dollar  and  fifty  cents  ($1.50)  per 
member. 

(b)  Each  local,  state  or  regional 
organization  or  affiliation  represented 
on  the  council  shall  contribute  annually 
one  dollar  ($1)  per  member. 

No  portion  of  such  funds  shall  be 
applied  to  the  use  of  local  affiliations 
or  state  councils.  ^ 

Sec.  2.  The  American  Engineering 
Council  may  receive  and  administer 
gifts,  bequests,  or  other  contributions 
for  carrying  out  the  purposes  of  the 
organization. 

Article  VII.     Local  Affiliations 

Sec.  1.  Object.  The  American  En- 
gineering Council  shall  encourage  the 
forn\ation  of  local  affiliations,  to  con- 
sider matters  of  local  public  welfare 
v/ith  which  the  engineering  and  allied 
technical  professions  are  concerned,  as 
well  as  other  matters  of  common  inter- 
est to  these  professions,  in  order  that 
there  may  be  united  action  and  that 
suggestions  and  advice  may  be  offered 
to  the  council. 

Sec.  2.  Constitution.  Each  local 
affiliation  desiring  membership  in  this 
organization  shall  submit  its  consti- 
tution and  bylaws  and  all  subsequent 
amendments  thereto  to  the  executive 
board  of  the  council  for  approval  of 
such  portion  thereof  as  may  affect  its 
eligibility,  or  its  relation  to  the  work 
of  the  council. 

Article  VIII.     State   Councils 

Sec.  1.  State  councils  shall  consist 
of  representatives  of  local  affiliations 
within  the  state  or  otherwise  repre- 
sentative of  the  majority  of  engineers 
and  members  of  allied  technical  pro- 
fessions in  the  state.  The  members  of 
a  state  council  shall  consider  state 
matters  of  public  welfare  with  which 
the  engineering  and  allied  technical 
professions  are  concerned,  as  well  as 
other  matters  of  common  interest  to 
these  professions,  in  order  that  there 
may  be  united  action  in  state  affairs. 

Sec.  2.  Constitution.  Each  state 
council  desiring  membership  in  this 
organization  shall  submit  its  constitu- 
tion and  bylaws  and  all  subsequent 
modifications  thereto  to  the  executive 
board  of  the  council  for  approval  of 
such  portion  thereof  as  may  affect  its 
eligibility,  or  its  relation  to  the  work 
of  the  council. 


Article  IX.  Delimitation  of  Authority 
Local  organizations  or  affiliations, 
state  organizations  or  councils  and  the 
American  Engineering  Council  shall 
deal  with  local,  state,  and  national  mat- 
ters respectively  and  they  shall  be  au- 
tonomous with  respect  thereto.  It  shall, 
liowever,  be  the  duty  of  the  American 
Engineering  Council  to  interest  itself 
in  the  activities  of  local  affiliations  and 
state  councils  if  such  activities  are  of 
rational  scope,  or  affect  the  general 
interest  of  the  engineering  ahd  allied 
technical  professions;  provided,  that 
nothing  herein  stated  shall  be  construed 
as  preventing  the  discussion  by  any 
local  affiliation  or  state  council  or  by 
the  American  Engineering  Council  of 
any  matters  of  interest  to  engineers  and 
members  of  allied  technical  professions, 
01  action  by  the  said  council  on  local 
or  state  matters  where  no  local  affilia- 
tion or  state  council  exists. 

Article  X.     Publicity 

This  organization  will  stand  on  the 
principle  of  publicity  and  open  meet- 
ings in  such  manner  as  shall  be  pro- 
vided in  the  bylaws. 

Article  XI.     Amendments 

Sec.  1.  An  amendment  to  this  con- 
stitution may  be  proposed  by  the  ex- 
ecutive board. 

Sec.  2.  An  amendment  may  be  pro- 
posed in  writing,  by  at  least  twenty-five 
representatives  on  the  American  Engi- 
neering Council.  Such  amendment  shall 
be  considered  first  by  the  executive 
board,  which  may  approve,  disapprove, 
or  formulate  a  modified  or  alternative 
amendment,  report  of  which  action  shall 
accompany  the  original  proposal  to  this 
organization. 

Sec.  3.  Any  amendment  proposed  as 
provided  in  Sees.  1  and  2  shall  be  con- 
sidered at  a  meeting  of  the  American 
Engineering  Council  and  shall  be  sub- 
mitted to  its  members  at  least  ninety 
days  in  advance  of  such  meeting.  At 
this  meeting,  provided  a  majority  of  the 
representatives  are  present,  the  amend- 
ment may  be  rejected,  or  otherwise 
ordered  submitted  to  the  members  of 
the  council  for  letter  ballot  within  thirty 
days  thereafter,  with  such  modifica- 
tions as  may  be  adopted  by  a  majority 
of  those  present.  The  amendment  shall 
fail  of  adoption  if  one-third  of  the 
votes  cast  are  in  the  negative. 

Opening  Address  by  Richard  L. 
Humphrey 

The  keynote  of  the  meeting  was  in 
the  opening  address,  extracts  from 
which  are  given  below  in  somewhat 
abridged  form: 

The  American  Society  of  Civil  En- 
gineers was  founded  in  1852  for  "the 
advancement  of  engineering  knowledge 
and  practice  and  the  maintenance  of  a 
high  professional  sUindard  among  its 
members."  Subsequently,  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers,  the  American  Society  of 
Mechanical  Engineers,  and  the  Amer- 
ican Institute  of  Electrical  Engineers, 
and,    later,    the    American    Society   for 


Testing  Materials  and  the  American 
Railway  Engineering  Association  and 
other  national  engineering  societies, 
were  formed.  The  activities  of  these  so- 
cieties are  almost  entirely  technical.  In 
addition  to  the  numerous  national  socie- 
ties that  have  organized  to  care  for 
special  lines  of  engineering  and  allied 
sciences,  local  engineering  societies  and 
clubs,  as  well  as  state  and  regional  en- 
gineering and  allied  technical  organ- 
izations, have  been  formed.  These  or- 
ganizations carry  on  their  activities, 
generally,  independently  of  one  another. 
As  these  organizations  increased  in 
number  it  became  evident  that  it  was 
desirable  so  to  federate  them  that  there 
would  be  a  representative  body  that 
could  speak  for  these  professions. 

The  first  step  toward  this  object 
was  taken  June  27,  1917,  when  the  rep- 
resentatives of  the  four  previously 
named  societies  organized  Engineering 
Council  "to  provide  for  consideration  of 
matters  of  common  concern  to  en- 
gineers, as  well  as  those  of  public  wel- 
fare in  which  the  profession  is  in- 
terested, in  order  that  united  action 
may  be  possible." 

The  American  Society  of  Civil  En- 
gineers, on  June  18,  1918,  adopted  a 
resolution  which  declared  that  "Socio- 
logical and  economic  conditions  are  in 
a  state  of  flux,  and  are  leading  to  new 
alignments  of  the  elements  of  society. 
.  .  .  These  new  conditions  are  affect- 
ing deeply  the  profession  of  engineer- 
ing in  its  service  to  society,  in  its 
varied  relationships  to  communities  and 
nations  and  in  its  internal  organiza- 
tions," and  authorized  the  appointment 
of  a  committee  on  development  to  "make 
a  broad  survey  of  the  functions  and 
purposes  of  the  society,  in  order  that 
an  intelligent  and  effective  readjust- 
ment may  be  accomplished,  so  that 
the  society  may  take  its  proper  place 
in  the  larger  sphere  of  influence  and 
usefulness  now  opening  to  the  profes- 
sion." 

This  action  was  followed  by  the  ap- 
pointment of  similar  committees  by  the 
American  Society  of  Mechanical  En- 
gineers, the  American  Institute  of  Elec- 
trical Engineers,  and  the  American  In- 
stitute of  Mining  and'  Metallurgical  En- 
gineers. These  committees  appointed 
conferees,  who  met  and  organized  the 
Joint  Conference  Committee.  Its  pur- 
pose was  to  determine  in  what  manner 
these  four  societies  could  co-operate  on 
non-technical  or  welfare  work  affecting 
the  relations  of  the  engineer  to,  and  his 
service  in,  public  affairs.  The  commit- 
tee presented  a  report  to  these  societies 
in  September,  1919.  At  the  meeting 
held  in  New  York  on  Jan.  23,  1920,  the 
governing  boards  of  these  societies, 
the  American  Society  for  Testing  Ma- 
terials, and  the  trustees  of  the  United 
Engineering  Society  unanimously  re- 
quested the  Joint  Conference  Committee 
to  call,  without  delay,  a  conference  of 
representatives  of  national,  local,  state 
and  regional  engineering  organizations 
of  this  country,  for  the  purpose  of 
bringing  into  existence  the  comprehen- 
sive oi-ganization  recommended  by  the 
Joint  Conference  Committee. 
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Proposed  New  Code  of  Ethics 
for  the  Engineer 
A.  S.  M.  E.  Committee  Presents  Four- 
teen Points  of  Conduct  Covering 
His  Professional  Activities 

The  following  code  applies  as  properly 
and  as  closely  to  mining  engineers  as 
to  any  others,  although  it  has  been 
drawn  up  by  a  special  committee  of  the 
American  Society  of  Mechanical  Engi- 
neers. This  society  adopted  a  code  of 
ethics  in  1912,  but  the  document  was 
considered  to  be  too  long,  and  was 
seldom  consulted  by  the  society  mem- 
bers. The  present  brief  statement  was 
completed  in  April  of  this  year,  and 
presented  to  both  the  Society  and  En- 
gineering Council  at  the  end  of  May. 

Some  will  be  tempted  to  remark  that 
these  various  "Thou  Shalt  Nots"  go 
without  saying;  several  of  the  para- 
graphs, however,  will  bear  wider  proc- 
lamation. 

Proposed  Code  of  Ethics 

1.  The  mechanical  engineer  should 
be  guided  in  all  his  relations  by  the 
highest  principles  of  honor,  of  fidelity 
to  his  client,  and  of  loyalty  to  his  coun- 
try. 

2.  His  first  duty  is  to  serve  the  pub- 
lic with  his  specialized  skill.  In  pro- 
moting the  welfare  of  society  as  a 
whole  he  advances  his  own  best  inter- 
ests, as  well  as  those  of  the  whole  en- 
gineering profession. 

3.  He  should  consider  the  protection 
of  his  client's  or  employer's  interests  in 
professional  matters  his  essential  obli- 
gation, provided  these  interests  do  not 
conflict   with    the   public   welfare. 

4.  He  shall  refrain  from  associating 
himself  or  continuing  to  be  associated 
with  any  enterprise  of  questionable  or 
illegitimate  character. 

5.  He  can  honorably  accept  compen- 
sation, financial  or  otherwise,  from  only 
one  interested  party  unless  all  parties 
have  agreed  to  his  recompense  from 
other  interested  parties. 

6.  He  must  inform  his  clients  of  any 
business  connections,  interests  or  cir- 
cumstances such  as  might  influence  his 
judgment  or  the  quality  of  his  services 
to  his  clients. 

7.  He  must  not  receive,  directly  or 
indirectly,  any  royalty,  gratuity  or  com- 
mission on  any  patented  article  or  proc- 
ess used  in  the  work  upon  which  he  is 
retained  without  the  consent  of  his 
clients  or  employers. 

8.  He  should  satisfy  himself  before 
taking  over  the  work  of  another  con- 
sulting engineer  that  good  and  sufficient 
reasons  exist  for  making  the  change. 

9.  He  must  base  all  reports  and  ex- 
pert testimony  on  facts  or  upon  theories 
founded  only  on  sound  engineering 
principles   and  experience. 

10.  He  must  not  regard  as  his  own 
any  information  which  is  not  common 
knowledge  or  public  property,  but 
which  he  obtained  confidentially  from  a 
client  or  while  engaged  as  an  employee. 
He  is,  however,  justified  in  using  such 
data  or  information  in  his  own  private 
practice  as  forming  part  of  his  pro- 
fessional experience. 

11.  He  should  do  everything  in  his 
power  to  prevent  sensational,  exagger- 
ated or  unwarranted  statements  about 
engineering  work  being  made  through 
the  public  press.  First  descriptions  of 
new  inventions,  processes,  etc.,  for  pub- 
lication should  be  furnished  only  to  the 


engineering  societies  or  to  the  technical 
press. 

12.  He  should  not  advertise  in  an  un- 
dignified, sensational  or  misleading 
manner,  or  offer  commissions  for  pro- 
fessional work,  or  otherwise  improperly 
solicit  it. 

13.  He  should  not  compete  knowing- 
ly with  a  fellow  engineer  for  employ- 
ment on  the  basis  of  professional 
charges  or  attempt  to  supplant  a  fel- 
low engineer  after  definite  steps  have 
been  taken  toward  the  other's  employ- 
ment. 

14.  He  should  assist  all  his  fellow 
engineers  by  exchange  of  general  in- 
formation and  valuable  experience  or 
by  instruction  through  the  engineering 
societies,  the  schools  of  applied  science, 
and  the  technical  press. 


A.  A.  E.  Organizes  Abroad 

Honolulu,  T.  H.,  and  .\nchorage,  Alaska, 

Now  Have  One  Chapter  Each 

The  Association  of  American  Engi- 
neers is  extending  its  organization  be- 
yond the  limits  of  the  forty-eight 
states.  The  first  of  these  territorial 
chapters  was  organized  at  Anchorage, 
Alaska;  the  second  chapter  is  that  at 
Honolulu,  T.  H.,  formed  on  May  22 
last.  The  chapter  has  forty-four  mem- 
bers and  owes  its  existence  to  the  zeal 
of  J.  L.  Young,  consulting  engineer. 
The  first  president  is  John  H.  Wilson, 
civil  engineer  of  Stanford  University 
and  Mayor  of  Honolulu.  The  vice- 
president,  Lyman  H.  Bigelow,  is  a 
graduate  of  Coraell  University  and  is 
now  superintendent  of  Public  Works  as 
well  as  chairman  of  the  board  of  labor 
commissioners  of  the  territory.  George 
M.  Collins,  secretary,  Frederick  Ohrt, 
and  James  E.  Stewart  are  other  promi- 
nent members. 

The  sixth  annual  convention  of  the 
association,  held  at  St.  Louis,  recently 
authorized  a  committee  to  consider  de- 
veloping the  association  in  foreign 
countries. 

Hoover  and  Wood  Join  A.  A.  E. 

The  Association  Has  Not  Declared 

for  Either  Candidate 

Herbert  Hoover,  chairman  of  the 
American  Relief  Commission  and  presi- 
of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  has  ap- 
plied for  membership  in  the  American 
Association  of  Engineers.  The  mem- 
bership number  assigned  to  Mr.  Hoover 
is  20,000.  General  Leonard  Wood,  who 
is  also  a  member,  has  membership  num- 
ber 10,000.  The  association  has  not 
declared  itself  in  favor  of  either 
General  Wood  or  Mr.  Hoover  as  candi- 
dates  for  the   Presidential   nomination. 


Executive  Committee  of  the  Ameri- 
can Association  of  Engineers  has  asked 
its  chapters  situated  in  states  border- 
ing on  the  Great  Lakes  and  the 
Canadian  border  to  urge  upon  the 
President  of  the  United  States  and  the 
LTnited  States  Senators  representing 
their  respective  states,  the  desirability 
of  appointing  an  engineer  to  the 
vacancy  on  the  International  Joint 
Commission,  in  recognition  of  the  large 
engineering  problems   involved. 


The  M.  I.  T.  Co-Operative  Train- 
ing Plan  a  Proved  Success 

For  the  last  year  an  interesting  ex- 
periment in  co-operative  engineering 
education  has  been  conducted  by  the 
Massachusetts  Institute  of  Technology 
and  the  General  Electric  Co.  The  class 
was  limited  to  thirty  students,  who 
were  chosen  entirely  upon  the  records 
which  they  had  made  in  the  equivalent 
of  the  first  two  years'  work  of  the  elec- 
trical engineering  course  at  Technology. 
Included  in  this  group  were  graduates 
from  Yale,  Harvard,  Dartmouth,  Prince- 
ton, and  the  Naval  Academy,  besides 
men  who  had  completed  their  first  and 
second  years  solely  at  Technology.  The 
year  (twelve  months)  is  divided  into 
four  three-month  periods,  the  students 
spending  alternately  thirteen  weeks  at 
the  Lynn  works  of  the  General  Electric 
Co.  and  eleven  weeks  at  the  Institute, 
followed  by  a  two-weeks'  vacation.  At 
Lynn  the  students  are  housed  together 
in  a  fine  old  residence  which  has  been 
converted  into  a  modern  clubhouse.  No 
bleak  is  made  in  the  major  studies 
when  the  students  are  at  Lynn,  courses 
being  conducted  at  the  works  in  prin- 
ciples of  electrical  engineering  and  in 
general  studies.  The  progress  of  the 
students  through  the  plant  is  regulated 
not  by  the  production  needs  of  the  vari- 
ous departments  but  by  the  advantage 
which  the  experience  in  each  depart- 
ment is  to  the  student. 

The  result  of  this  year's  work  has 
been  gratifying  to  the  originators  of 
the  plan.  Because  the  students  were  a 
selected  group,  were  all  taking  the  same 
course,  and  were  thrown  together  inti- 
mately at  work  and  at  the  clubhouse,  an 
intense  spirit  of  loyalty  to  one  another, 
to  the  Institute  and  to  the  General  Elec- 
tric Co.  soon  became  manifest,  and  every 
man  strove  to  make  a  reputation  for 
the  course.  With  the  students  attack- 
ing the  work  in  this  frame  of  mind,  it  is 
rot  surprising  that  their  enthusiasm 
v/as  soon  shared  by  the  officials  and 
superintendents  of  the  co-operating 
company,  who  are  unanimous  in  stat- 
ing that  the  work  done  in  the  shops  has 
been  pre-eminently  satisfactory.  As 
evidence  of  its  approval  of  the  work,  the 
ccmpany  has  increased  the  number  of 
men  who  can  be  enrolled  in  this  year's 
class  to  sixty  and  has  already  secured 
a  new  clubhouse  in  order  to  furnish 
rooming  accommodations  for  them.  The 
new  class  will  enter  upon  the  work 
July  6. 


Utah   Companies   to   Send    Five   Teams 

to   the   Denver   Mine-Rescue 

Contest 

The  date  for  the  coming  mine-rescue 
and  first-aid  contest  to  be  held  at  Den- 
ver under  the  auspices  of  the  Bureau  of 
Mines  has  been  set  at  Sept.  9,  10,  and 
11.  Teams  from  Mexico  and  Canada 
as  well  as  teams  from  various  parts 
of  the  United  States  will  take  part  in 
the  competition.  Utah  will  be  repre- 
sented by  at  least  five  teams,  from  the 
Utah  Fuel  Co.  and  the  United  States 
Fuel  Co.  forces,  and  from  the  Bingham, 
the  Park  City,  and  the  Eureka  mines. 


1326 


ENGIN££BING     and     MINING     JOURNAL 


Vol.  109,  No.  24 


Book  Reviews 


Technical  Writing.  By  T.  A.  Rickard. 
First  edition.  Cloth;  8  x  53  in.,  pp. 
178.  John  Wiley  &  Sons,  Inc., 
New  York.  Price,  $1.50. 
Mr.  Rickard's  work  has  been  sent 
to  us  by  the  publishers,  with  a  request 
that  a  marked  copy  of  Engineering  and 
Mining  Journal,  containing  a  review  of 
the  volume,  be  forwarded  to  them.  It 
is  a  pleasure  to  express  approval  of 
the  efforts  of  the  editor  of  the  Mining 
and  Scientific  Press  to  emphasize  the 
importance  of  painstaking  discrimina- 
tion in  the  selection  and  use  of  words  in 
the  preparation  of  reports  and  papers, 
and  in  technical  writing  generally.  His 
volume  is  a  reprint  of  five  lectures  de- 
livered before  the  engineering  classes 
of  the  University  of  California  in  1916. 
It  is  well  worth  discriminating  perusal, 
the  chapter  on  style  being  particularly 
good.  Obviously,  in  such  a  work  there 
can  be  little  that  has  not  before  been 
said  by  compilers  of  books  on  the  cor- 
lect  use  of  English,  from  primary 
grammars  to  the  handy  writing-desk 
"Dent's."  The  author's  counsel  as  to 
the  choice  of  words,  although  not  new, 
may  be  unqualifiedly  approved,  partic- 
ularly as  his  discussion  has  been  so 
ordered  as  to  meet  the  needs  of  the 
engineer. 

Mr.  Rickard  makes  no  claim  to  liter- 
ary discovery,  and  he  invites  criticism. 
Inasmuch  as  he  uses  up  several  pages 
of  white  paper  to  indicate  wherein 
Ruskin  and  Huxley  failed  to  exercise 
erudite  discrimination  in  the  use  of  the 
words  "that"  and  "which,"  his  position 
is  logical. 

When  a  man  has  succeeded  in  super- 
imposing upon   the  profession   of  the 
engineer  that   of   the   journalist   also, 
there  is  a  temptation  to  go  a  step  fur- 
ther and  assume  the  role  of  pontifex 
maximus  of  all  the  graphic  arts.    We 
cannot  accord  this  position  to  Mr.  Rick- 
ard.    The   printer's   apprentice   in  his 
second  year  learns  to  put  periods  and 
commas  used  in  quoted  matter  where 
they  belong — inside,  not  outside,  of  the 
quotation  marks;  and  to  use  the  single 
quote  only  within  a  double  quote.     Mr. 
Rickard's  preference  for  the  older  and 
never  generally  approved  method  may 
cause    the    judicious    more    amusement 
than  grief,  but  we  should  expect  that  it 
would    evoke    bitter    tears    from    both 
printers  and  proofreaders.     These  vio- 
lations   of    present-day    typographical 
orthodoxy  mar  nearly  every   page   of 
his  book.     They  suggest  the  amateur. 
They  are  not  classic.    Also,  in  a  work 
of  this  sort,  it  is   only  reasonable  to 
expect   that   the    author   virill    observe 
his    own    precepts,    but    Mr.    Rickard, 
though  insisting  on  the  use  of  "while" 
as     an     adverb    of    time,    repeatedly 
employs    the    word,    as    on    pages  44, 
49,  and  142,  in  the  precise  manner  that 
he  condemns.     The  same  lack  of  dis- 
crimination   is    noted    in    the    use    of 
"since"  for  "as." 


We  cannot  approve  Mr.  Rickard's 
idiomatic  reiteration  of  "in  order."  He 
says,  "in  order  to  accomplish  their 
purpose,"  "in  order  that  technical  liter- 
ature may  pass  current,"  "in  order  to 
write  clearly,"  "in  order  to  be  under- 
stood," "in  order  to  learn."  Why  the 
redundant  and  unnecessary  "in  order"? 

Preferred  usage  does  not  justify  the 
continual  starting  of  declaratory  sen- 
tences after  semicolons.  On  page  88, 
Mr.  Rickard  says,  "begin  a  new  sen- 
tence with  a  semicolon,"  and  this  despite 
the  advice  offered  later  in  the  book: 
"Don't  be  afraid  of  short  sentences  or 
of  using  periods."  Why,  with  400,000 
or  more  perfectly  good  words  in  the 
English  language,  and  with  twenty- 
six  letters  in  the  alphabet  vnth  which 
to  start  sentences,  should  any  vrriter 
prefer  to  start  them  with  semicolons? 
When  Aldus  Manutius  contrived  the 
semicolon,  it  was  not  for  such  a  pur- 
pose. We  prefer  the  good  old  rule 
of  starting  a  sentence  with  a  capital 
letter.  Still,  starting  with  a  semicolon 
may  possess  advantages.  After  learn- 
ing to  do  this,  it  might  be  possible  to 
start  a  sentence  vrith  a  period,  which 
our  old-fashioned  masters  thought 
should  be  used  at  the  end.  No  one  could 
get  into  trouble  if  he  stopped  before 
making  a  start. 

Mr.  Rickard  is  patently  more  at 
ease  at  the  editorial  and  copy  desk 
than  in  the  composing  room.  He  knows 
all  the  rocks  in  the  English  channel — 
and  bumps  into  some  of  them  broad- 
side occasionally.  His  book  is  a  valu- 
able treatise  on  copy-reading,  and, 
aside  from  the  slips  from  grace  that 
are  chargeable  against  most  writers, 
and  the  examples  of  antiquated  and 
impracticable  typography  noted,  it  is 
an  interesting  and  worthy  contribution 
to  technical  engineering  literature. 

W.  N.  P.  R. 


Technical  Papers 


Surface  Combustion — In  the  April 
number  of  the  Proceedings  of  the  Engi- 
neers' Society  of  Western  Pennsylvania, 
(Union  Arcade  Building,  Pittsburgh; 
price  50c.),  A.  B.  Blake  has  an  article 
on  this  subject  in  which  he  points  out 
the  conditions  necessary  for  most  effi- 
cient combustion.  Thorough  mixing  of 
the  fuel  and  air  are  necessary,  and  an 
excess  of  the  latter  should  not  be  pres- 
ent. The  paper  will  be  valuable  to 
metallurgists  interested  in  reverbera- 
tory  furnaces.  Many  illustrations,  a 
bibliography,  and  extended  discussion 
are  included. 

Texas  Maps — The  U.  S.  Geological 
Survey  has  made  topographic  surveys 
of  Harris  County,  Tex.,  and  has  re- 
cently issued  maps  covering  about 
twenty  quadrangles,  approximately 
half  this  area.  The  maps  can  be  ob- 
tained from  the  director  of  the  U.  S. 
G.  S.,  Washington,  D.  C,  for  10c.  per 
copy. 


Canadian      Technical      Papers — The 

1919  volume  of  the  Transactions  of  the 
Canadian  Mining  Institute  (503  Drum- 
mond  Building,  Montreal)  has  been 
published.  It  contains  thirty-nine 
papers,  most  of  which  have  been  pub- 
lished already  in  the  monthly  bulletin. 
The  longer  papers  include  "Some 
Equipment  for  a  Copper  Smelter,"  by 
E.  J.  Carlyle;  "Application  of  Pulver- 
ized Coal  in  Blast  Furnaces,"  by  E.  P. 
Mathewson  and  W.  L.  Wotherspoon; 
"Titaniferons  Iron  Ores  in  Canada,"  by 
W.  L.  Goodwin;  "The  Hidden  Creek 
Mine  and  Its  Operations,"  by  E.  E. 
Campbell;  "The  Granby  Mines  at  Phoe- 
nix," by  C.  M.  Campbell;  "The  Use  of 
Explosives  in  Mines,"  by  H.  Y.  Russel; 
"Liquid  Fuels,"  by  B.  F.  Haanel;  "Can- 
adian Platinum  and  Manganese  Re- 
sources," by  G.  C.  Mackenzie;  Graphite 
in  Quebec  and  Alabama,"  by  H.  P.  H. 
Brumell;  and  papers  by  C.  V.  Corless 
and  W.  R.  Ingalls  on  industrial  co-oper- 
ation, democracy,  and  education. 

Iron  Ore  Analyses — "Analyses  Lake 
Superior  Iron  Ores,  Season  1919,"  is- 
sued by  the  Lake  Superior  Iron  Ore  As- 
sociation, Cleveland,  Ohio,  contains 
complete  cargo  analyses  during  the 
season  of  1919  of  ores  at  mines  on  the 
Cuyuna,  Gogebic,  Marquette,  Menomi- 
nee, Baraboo,  Mayville,  Mesabi,  and 
Vermilion  ranges;  also  those  of  the 
Michipicoten  and  Sudbury  iron  districts 
in  Canada.  In  some  instances  the  ex- 
pected analyses  for  the  season  of  1920 
are  given.  An  exceptionally  high 
quality  of  ore  is  shown  in  the  analysis 
of  East  Mesabi  sinter,  which  is  given  as 
iron,  63.27  per  cent;  phosphorus,  0.008; 
and  silica,  10.38  per  cent;  with  small 
amounts  of  other  elements. 

Iceland  Spar— Part  5,  Vol.  41,  of  the 
Transactions  of  Min.  Inst,  of  Scotland, 
(Albany  Bldgs..  39,  Victoria  St.,  West- 
minster, S.  W.)  is  largely  devoted  to 
the  Spar  mine,  at  Helgustadir,  Iceland. 
The  properties  and  formation  of  Iceland 
spar  (crystalline  calcite)  are  described, 
as  well  as  the  method  of  working  the 
mine,  which  is  on  the  glory-hole  system. 
A  sketch  map  is  appended. 

Zinc— "The  Zinc  Industry  of  the  Tri- 
State  Field"  in  the  May  issue  of  the 
much-improved  Co7npressed  Air  Maga- 
zine (11  Broadway,  New  York,  price 
25c.)  will  interest  those  engaged  in  this 
work.  General  conditions  and  the  for- 
mation of  the  American  Zinc  Institute 
are  discussed,  as  well  as  peculiarities  of 
mining  and  smelting,  and  opportunities 
for  the  use  of  the  metal.  The  article 
makes  entertaining  reading. 

Utah  Geology — An  attractive  bro- 
chure, "Wonders  of  Utah  Geologry,"  has 
just  been  issued  by  the  University  of 
Utah  to  point  out  the  several  advan- 
tages that  may  be  obtained  at  that  in- 
stitution by  the  student  considering 
geology  as  a  profession.  The  excellent 
illustrations  show  many  phenomena 
within  easy  reach  of  the  university 
grounds.  The  proximity  of  important 
mining  camps  is  also  emphasized. 
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Court  Decisions  in  Mining  Cases 


By     Wellington     Gustin 


What  Constitutes  Commencement 

of  Drilling  Operations 

Most  Trivial  Acts  in  Good  Faith  May 

Do  So — Question  of  Fact  Involved 

With  Law 

What  was  the  commencement  of  an 
oil  well,  or  the  commencement  of  drill- 
ing operations,  was  the  question  pre- 
sented the  Supreme  Court  of  Wyoming 
in  the  case  of  plaintiff  oil  operators 
against  their  lessors.  The  land  in  con- 
troversy is  in  Park  County,  Wyo.,  about 
six  miles  up  the  Greybull  River  from 
Meeteetse.  The  lease  provided  that 
drilling  be  commenced  within  sixty  days 
from  its  execution.  Extensions  were 
had  on  the  time  limits  of  the  lease,  ex- 
tending the  time  for  commencing  drill- 
ing to  Dec.  14.  On  Dec.  12  the  parties 
proceeded  to  the  premises  and  set  a 
"stake"  for  the  location  of  the  first 
well ;  on  the  13th  lumber  for  repair  and 
addition  of  a  derrick  was  placed  on  the 
premises,  and  plaintiifs  had  contracted 
for  moving  a  derrick  to  the  spot.  But 
snows  delayed  the  work,  and  on  Dec. 
26  the  operators  were  excluded  from  the 
premises,  on  the  contention  that  the 
lease  had  been  terminated  by  breach 
of  the  condition.  The  action  was 
brought  to  enjoin  the  lessors  from  as- 
serting a  forfeiture  of  the  lease  and 
from  interfering  with  the  prosecution  of 
drilling  operations.  The  lessors  were 
given  a  judgment  in  the  trial  court. 

The  Supreme  Court  doubted  there  be- 
ing any  reasonable  distinction  between 
commencing  "operations"  or  commenc- 
ing "drilling  operations,"  under  a  pro- 
vision in  an  oil  and  mineral  lease,  using 
either  of  these  terms  to  describe  the 
work  to  be  commenced.  But  the  ques- 
tion of  whether  acts  similar  to  those 
here  set  out  are  sufficient  to  constitute 
the  commencement  of  drilling  opera- 
tions or  the  commencement  of  a  well, 
as  a  question  of  fact  to  be  determined 
by  the  court  or  the  jury  upon  the  evi- 
dence, has  been  decided  differently  in  the 
few  cases  reported  where  the  question 
has  been  considered. 

In  a  Pennsylvania  case,  a  stake  was 
driven  as  a  location  of  the  well  on  the 
last  day  of  the  lease.  Lessee's  ser- 
vant was  prevented  from  unloading 
lumber  at  the  spot  in  the  afternoon 
of  the  same  day,  the  lessor  claiming 
the  lease  had  expired  in  the  forenoon. 
In  giving  its  judgment  for  the  lease 
holder,  the  court  said  the  commence- 
ment of  anything  might  be  a  very 
trivial  act;  "it  has  to  be,  because  every- 
thing, be  it  ever  so  great,  is  accom- 
plished by  doing  little  things  one  after 
the  other,  and  the  commencement  of 
the  drilling  of  a  well  may  be  made  by 
doing  an  act  insignificant  in  itself." 


But  all  the  cases  dwell  on  the  point 
that  any  such  acts  to  be  a  commence- 
ment must  be  done  in  good  faith,  and, 
without  such,  more  extended  acts  might 
be  shown  to  be  mere  "bluff."  To  show 
good  faith  the  intent  and  ability  to 
proceed  are  necessary,  and  in  all  cases 
the  acts  done  and  relied  upon  as  a 
commencement  must  constitute  a  part 
of  the  necessary  work  in  the  drilling 
of  a  well. 

In  the  case  under  review  the  court 
held  that  the  facts  did  not  establish  as  a 
matter  of  law  that  the  lessess  had  failed 
to  commence  drilling  operations  within 
the  prescribed  time  in  the  lease,  pro- 
viding the  acts  were  done  in  good  faith 
with  intent  diligently  to  prosecute  the 
work  to  completion.  Judgment  for  the 
defendant  lessor  was  reversed  and  new 
trial  ordered. 


Court  Protects  Defrauded 
Purchaser- 
Holds  That  Misrepresentation  Vitiates 
Sale  of  Oklahoma  Lead  and  Zinc 
Mine    and    Mill 

In  an  action  brought  by  George  W. 
Finley  and  George  R.  Gordon  against 
George  W.  Beck,  Jr.,  M.  L.  Pierce,  and 
J.  L.  Todd,  the  Supreme  Court  of  Okla- 
homa has  affirmed  judgment  against 
defendants,  and  rehearing  has  been  de- 
nied. The  action  involved  the  sale  by 
the  defendants  to  plaintiffs  of  a  mine 
and  mill  in  Ottawa  County,  Oklahoma. 

Plaintiffs  alleged  that  defendants 
represented  that  the  mine  had  been 
fully  prospected  and  tested,  that  it  was 
rich  in  lead  and  zinc  ore,  and  that  at 
that  time  there  were  great  quantities 
of  ore  in  sight  which  was  more  than 
sufficient  to  pay  the  purchase  notes 
within  sixty  days. 

It  appears  that  Todd  was  the  agent 
of  the  defendants,  but  was  believed  to 
be  acting  for  plaintiff's  interests  and 
equally  interested  with  them.  When 
these  facts  became  known,  the  plaintiffs 
asked  for  a  rescission  of  the  purchase 
contract. 

The  contention  that  the  mine  was 
worthless  was  vigorously  denied.  De- 
fendants claimed  that  the  purchasers 
were  not  greatly  concerned  as  to  the 
value  of  the  mill  and  lease,  acquiring 
it  for  the  purpose  of  using  it  for  ad- 
vertising the  Miami  Lead  &  Zinc  Co., 
which  was  denominated  by  the  defend- 
ants as  a  "blue-sky"  organization.  It 
cannot  be  disputed,  said  the  court,  that 
there  are  some  facts  and  circumstances 
in  evidence  from  which  this  deduction 
might  be  drawn,  but  at  most  the  de- 
duction is  based  on  suspicion  and  is 
not  sufficiently  supported  by  direct  evi- 
dence. 


Oil  Companies  Win  Judgment 
Against  Lessor 
Plaintiff    Had    No    Right   to    Royalties 
Under  Lease  Pending  End  of  Litiga- 
tion—Title Had  Been  Cancelled 

In  the  action  brought  by  Frederick  B. 
Stein  against  Rogers  Kemp,  the  Kana- 
wha Oil  &  Gas  Co.,  and  the  Prairie  Oil 
&  Gas  Co.,  to  recover  royalties  alleged 
to  be  due  under  the  terms  of  an  oil  and 
gas  lease  from  the  plaintiff  to  Kemp, 
the  Supreme  Court  of  Oklahoma  has 
affimed  a  judgment  in  favor  of  the  de- 
fendants. 

It  appears  that,  subsequent  to  the 
making  of  the  lease  in  January,  1908, 
suit  to  cancel  deed  was  started  by  Ben 
Adams,  a  Creek  Indian,  and  original 
allottee  of  the  land,  against  Stein,  on 
the  grounds  of  fraud,  and  that  about 
three  and  one-half  years  thereafter  said 
deed  was  cancelled  by  the  Supreme 
Court  of  the  state.  In  the  meantime 
the  Kanawha  Oil  and  the  Prairie  Oil 
companies  entered  into  possession  and 
made  rich  finds  in  oil.  Stein  prayed 
for  judgment  against  the  oil  companies 
for  the  value  of  the  oil  produced  on 
the  premises,  for  an  accounting  and  a 
decree  directing  the  defendants  to  as- 
sign and  transfer  to  the  plaintiff  an 
undivided  one-fourth  interest  in  the 
lease  contract,  and  asked  that  defend- 
ants be  required  to  pay  the  one-eighth 
of  all  oil  produced  from  the  land  to 
plaintiff.  Defendants  knew  of  the  liti- 
gation over  the  lands  at  the  time  they 
took  possession  and  developed  the  oil 
field  there. 

The  question  presented  the  court  was 
whether,  under  the  terms  of  the  lease 
made  between  plaintiff  Stein  and  the  oil 
companies,  these  having  taken  posses- 
sion thereunder  from  the  plaintiff  while 
he  was  in  possession,  the  companies 
could  be  required  to  pay  rent  while  their 
possession  under  plaintiff  continued. 

In  support  of  plaintiff's  claims,  his 
counsel  relied  upon  the  rule  of  law  that 
a  tenant  will  not  be  allowed  to  dispute 
the  title  of  his  landlord.  The  Supreme 
Court  holds  that,  assuming,  without 
deciding,  the  relation  of  landlord  and 
tenant  exists  between  the  lessor  and 
lessee  in  an  oil  and  gas  mining  lease, 
yet  there  is  a  well-recognized  exception 
to  the  general  rule  that  a  tenant  cannot 
dispute  his  landlord's  title,  which  is, 
that  the  tenant  may  show  that  his  land- 
lord's title  has  expired  or  has  been  ex- 
tinguished subsequent  to  the  commence- 
ment of  the  tenancy.  As  plaintiff's  title 
had  been  cancelled  about  three  and  one- 
half  years  after  he  had  given  leases  to 
the  oil  companies,  the  exception  applied, 
said  the  court,  and  he  could  not  re- 
cover royalties  from  his  tenants  in  the 
meantime. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


H.  Foster  Bain  has  been  making  geo- 
logical examinations  in  Yunnan,  south- 
em  China. 

George  Clothier,  mining-  engineer, 
has  recently  inspected  prospects  and 
properties  on  the  Queen  Charlotte  Is- 
lands, B.  C. 

Charles  F.  Mason,  metallurgical  en- 
gineer, with  the  Bonnot  Co.,  of  Canton, 
Ohio,  sailed  for  Japan  on  June  3  on 
powdered  coal  engineering  work.  He 
will  not  return  for  several  months. 

Frank  A.  and  Theodore  H.  M.  Cramp- 
ton,  mining  engineers,  have  reopened 
their  offices  and  laboratories  at  1247 
Ocean  Ave.,  Santa  Monica,  Cal. 

Morris  Bien,  assistant  to  the  Director 
of  U.  S.  Reclamation  Service,  is  chair- 
man of  the  committee  on  balloting  of 
American  Association  of  Engineers. 

Alfred  James,  consulting  mining  en- 
gineer, of  28  Victoria  St.,  Westminster, 
London,  was  in  New  York  a  week 
ago.     He  left  for  Mexico  on  May  28. 

Fred  P.  Williams,  recently  of  U.  S. 
Bureau  of  Mines,  is  now  engaged  in  oil 
development  work  for  the  Colombia 
Syndicate,  in  Colombia,  South  America. 

E.  J.  McNamara,  secretary  of  Seneca 
Copper  Corporation,  11  Broadway,  New 
York,  has  returned  to  the  New  York 
office  from  his  recent  visit  to  the  mines. 

Frank  L.  Stack,  mining  engineer,  2624 
Laguna  St.,  San  Francisco,  Cal.,  has 
left  for  Pachuca,  Hidalgo,  Mex.,  to 
accept  a  position  with  the  Santa  Ger- 
trudis  Co.,  Ltd. 

Robert  H.  Gross,  president  of  East 
Butte  Copper  Mining  Co.,  85  Devonshire 
St.,  Boston,  Mass.,  is  in  Butte,  Mont., 
with  a  party  of  officials  for  an  inspec- 
tion of  the  company's  property. 

J.  B.  Mertie,  Jr.,  geologist  on  staff  of 
the  Division  of  Alaskan  Mineral  Re- 
sources, U.  S.  Geological  Survey,  is  on 
leave  and  left  Washington  on  June  3 
for  a  year  in  Bolivia  and  Argentina. 

C.  Will  Wright,  mining  engineer,  of 
Rome,  Italy,  arrived  in  New  York  last 
week  from  Italy  and  will  remain  in  the 
United  States  until  his  return  to  Italy 
on  July  3.  Mr.  Wright  was  in  Wash- 
ington on  June  3. 

D.  Dale  Condit,  oil  geologist  with  S. 
Pearson  &  Son,  47  Parliament  St.,  Lon- 
don, S.  W.,  has  finished  his  field  work 
on  the  coast  of  British  North  Borneo 
and  left  that  district  for  Singapore, 
where  he  arrived  about  April  21. 

H.  C.  Plummer,  for  the  last  seven 
years  chief  engineer  and  assistant  su- 
perintendent of  mines  with  Cananea 
Consolidated  Copper  Co.,  Cananea,  So- 
nora,  is  now  in  charge  of  operations  for 
Arizona  Commercial  Mining  Co.,  Globe, 
Ariz. 

Alfred  H.  Brooks,  geologist  in  charge 
of  Division  of  Alaskan  Mineral  Re- 
sources,  has   returned   to    Washington. 


He  spent  two  weeks  in  Seattle  as  chair- 
man of  the  commission  appointed  by 
Secretary  Payne  for  the  development  of 
Alaska's  economic  resources.  While 
there  Mr.  Brooks  spoke  before  the 
Puget  Sound  Section  of  the  A.  I.  M.  E. 

Harold  S.  Munroe,  general  manager 
of  the  Consolidated  Coppermines  at 
Kimberly,  Nev.,  for  several  years,  has 
resigned  to  become  general  manager 
ot  Granby  Consolidated  Mining,  Smelt- 
ing &  Power  Co.,  of  British  Columbia. 
The  office  of  managing  director  of  the 
Granby  company,  hitherto  filled  by  F. 
M.  Silvester,  vice  president,  has  been 
abolished. 


Frank  M.  Smith,  assistant  director  of 
the  Bunker  Hill  smelter  of  the  Bunker 
Hill  &  Sullivan  Mining  &  Concentration 
Co.,  at  Kellogg,  Idaho,  has  been  elected 
director,  succeeding  Jules  Labarthe,  re- 
signed. Mr.  Labarthe  will  give  all  his 
time  to  the  firm  of  Bradley,  Bruff  & 
Labarthe,  San  Francisco.  Mr.  Smith, 
who  was  for  many  years  manager  of 
the  East  Helena  plant  of  American 
Smelting  &  Refining  Co.,  will  continue 
to  have  his  headquarters  at  Spokane, 
Wash. 


.Uujjclt.  Vkkat/o 
FREDKRICK   H.WNES  NEWELL 

Frederick  H.  Newell,  former  director 
of  the  U.  S.  Reclamation  Service  and 
bead  of  the  Department  of  Civil  En- 
gineering, University  of  Illinois,  Ur- 
bana,  111.,  was  one  of  the  prominent  en- 
gineers in  attendance  at  the  Washing- 
ton sessions  of  the  Organizing  Confer- 
ence of  the  Engineering  Societies  of 
the  United  States.  Dr.  Newell  will  be 
remembered  as  the  enthusiastic  Di- 
rector of  the  U.  S.  Reclamation  Service, 
established  under  President  Roosevelt, 
a  position  in  which  he  earned  the  grate- 
ful esteem  of  his  countrymen.  Apply- 
ing the  same  abilities  then  revealed, 
he  has  recently  again  put  the  engineer- 
ing profession  under  debt  to  him  by 
his  devoted  and  untiring  service  in 
broadening  and  building  up  the  Ameri- 
can Association  of  Engineers,  from 
whose  presidency  he  retired  last  month. 
During  his  term  that  association  grew 
from  4,000  to  17,000  members  and  be- 
came established  in  the  favor  of  the 
engineering  public  of  the  country. 

Clyde  E.  Williams,  electrometallur- 
gist,  U.  S.  Bureau  of  Mines,  arrived  at 
the  Seattle  station  on  May  17  to  re- 
sume experimental  research  work  in 
electrometallurgy.  A  flexible  and  com- 
plete equipment  for  electric  furnace  ex- 
perimental work  has  been  installed,  and 
experiments  will  be  directed  toward  the 
efficient  utilization  of  the  water  power 
resources  of  the  Pacific  Northwest. 


Robert  H.  Lindsey,  mining  engineer 
of  Great  Falls,  Mont.,  missing  since 
May  22,  was  found  dead  May  2.5  in 
twenty  feet  of  water  at  the  bottom 
of  the  shaft  of  the  Ticon  Mining  Co., 
Butte,  Mont.  This  mine  has  been  idle 
for  the  last  four  years. 


SOCIETY  MEETINGS 
ANNOUNCED 


The  Nevada  Section  of  .\merican  In- 
stitute of  Mining  &  Metallurgical  Engi- 
neers will  meet  at  Tonopah,  Nev.,  June 
25  and  26. 

Society  of  Chemical  Industry  will 
hold  its  annual  meeting  this  year  at 
Newcastle-Upon-Tyne,  July  13  to  16, 
inclusive.  Among  the  papers  on  the 
program  may  be  mentioned  a  joint 
contribution  by  G.  W.  Hewson  &  S.  H. 
Fowles  on  the  economical  utilization  of 
coke-oven  and  blast  furnace  gases  for 
heating  and  power;  R.  A.  Sturgeon's 
paper  on  his  self-discharging  centri- 
fuges for  separating  solids  from  liquids; 
"Catalytic  Chemical  Reactions  and  the 
Law  of  Mass  Action,"  by  E.  F.  Arm- 
strong; and  "Recent  Developments  of 
the  Electric  Furnace  in  Great  Britain," 
by  D.  F.  Campbell. 

The  papers  and  addresses  will  be  pre- 
sented on  the  13th  and  14th.  The  after- 
noon of  the  14th  and  the  whole  of 
Thursday,  the  15th,  will  be  devoted  to 
visits  to  metallurgical  and  coking  in- 
stallations accessible  from  Newcastle, 
together  with  the  annual  dinner  on  the 
evening  of  the  14th  and  a  conversazione 
at  Armstrong  College  on  the  evening 
of  the  15th.  For  Friday,  the  16th,  a  de- 
lightful all-day  excursion  is  planned 
by  motor,  up  the  Derwent  Valley,  across 
the  moors  to  Blanchland  and  to  the 
Tyne,  to  the  Roman  station  at  the 
Chesters,  returning  along  the  Roman 
Wall. 

Hotel  accommodations  in  Newcastle 
are  quite  limited,  and  .\rmstrong  Col- 
lege has  placed  Easton  Hall  at  the 
disposal  of  the  society.  Members  wish- 
ing to  attend  should  apply  to  F.  C. 
Garrett  &  H.  Dunford  Smith,  Hon. 
Local  Sec,  No.  7,  Side  Newcastle-Upon- 
Tyne,    England,    before    July    1.    next 
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The  Mining  News 


Leading  Events 


Seeking  a  Second  Cripple  Creek 

Mining  Men  of  Camp  Hold  Theory  That 

Area  to  North  Is  Also  Mineralized 

— New  Company  Formed  With 

Strong  Backing 

A  project  has  been  financed  by  Colo- 
rado mining  men,  that  is  based  upon 
the  possibility  of  the  extension  of  the 
mineralized  area  of  Cripple  Creek  to 
I'ractically  double  its  present  limits. 
The  theory  is  that  something  like  5,000 
acres  adjoining  the  producing  district 
on  the  north  and  locally  known  as  Gil- 
lette Park  has  a  granite  capping  over- 
lying what  is  believed  to  be  the  north- 
em  half  of  the  crater;  that  this  con- 
dition was  brought  about  by  the  top- 
pling over  into  the  crater,  when  its 
contents  were  molten,  of  the  granite 
walls,  or  possibly  by  a  slide  in  con- 
nection with  the  Pike's  Peak  upheaval. 
The  project  is  to  demonstrate  a  theory 
advanced  several  years  ago  by  W.  H. 
Trask,  of  Denver. 

Among  those  who  have  financed  the 
project  is  George  A.  Stahl,  general 
manager  of  the  Vindicator  company, 
who  after  a  study  of  the  data  assembled 
by  Mr.  Trask,  presented  it  to  A.  E. 
Carlton,  general  manager  of  the  Cres- 
son  Consolidated,  with  the  result  that 
he  was  authorized  to  organize  a  syn- 
dicate backed  by  the  Cresson  and  Vin- 
dicator companies,  by  Bulkeley  Wells 
pnd  other  prominent  mining  men.  Harry 
W.  Robinson,  a  mining  attorney  of  Den- 
ver, who  is  counsel  for  the  syndicate, 
was  instructed  over  a  year  ago  by  Mr. 
Stahl  to  examine  titles  and  acquire 
acreage  in  that  locality.  Much  ground 
has  already  been  acquired,  and  the  de- 
velopment is  about  to  begin. 

The  plans  include  diamond  drilling 
sufficient  to  demonstrate  the  correctness 
of  the  theory.  If  the  drill  penetrates 
through  the  granite  into  the  eruptive 
at  an  economic  depth,  a  working  shaft 
will  be  sunk  to  the  eruptive,  and 
extensive  horizontal  holes  drilled  from 
a  station  at  the  bottom  of  the  shaft 
to  locate  orebodies.  Success  in  the 
first  shaft  will  be  followed  by  further 
drilling  and  shaft  sinking.  Details  of 
development  and  operation  will  be  under 
the  direction  of  W.  E.  Ryan,  general 
superintendent    of   the    Vindicator. 

The  contract  for  the  diamond  drilling 
has  already  been  let  to  Egildson  Broth- 
ers, of  Rock  Springs,  Wyo.,  and  the  drill 
outfit  is  on  its  way  to  the  district. 

The  trusteeship  will  shortly  be  ter- 
minated by  the  organization  of  a  com- 
pany, of  which  the  dii-ectorate  will  in- 
clude L.  G.  Carlton  and  A.  L.  Blom- 
field,  of  the  Cresson  company,  G.  S. 
Wood  and  George  A.  Stahl,  of  the 
Vindicator  company,  Bulkeley  Wells, 
W.  H.  Trask  and  Harry  W.  Robinson. 


WEEKLY    RESUME 

Congress  has  adjourned  withont 
passing  any  of  the  tariff  hill^  or  the 
measure  for  liberalising  war  minerals 
relief  legislation.  The  appointment 
of  Dr.  F.  G.  Cottrell  as  director  of 
the  U.  S.  Bureau  of  Mines  has  been 
confirmed    by    the    Senate. 

Word  is  received  that  the  Granby 
Consolidated  company  has  appointed 
Harold  S.  Monroe  a.s  manager  and 
abolished  the  position  of  managing 
director.  The  contempt  case  against 
Butte  (f  Superior  in  the  flotation  liti- 
gation has  been  dismissed.  An  im- 
portant merger  of  companies  on  the 
Comstoek  lode  has  been  effected  by 
Bulkeley  Wells  and  others.  At  Crip- 
ple Creek,  the  work  of  proving  up  the 
territory  north  of  the  camp  has  been 
undertaken  ivith  the  backing,  it  is 
understood,  of  the  Vindicator  and 
Cresson  companies.  At  Tonopah,  it 
is  announced  that  a  recent  discovery 
in  the  Halifax  has  an  important 
bearing  on  the  eastern  part  of  the 
district.  The  hearing  in  the  Mason 
Valley  smelter  rate  case  has  been 
set  for  June  3i.  Several  English 
sterl  companies  have  consolidated. 


Bulkeley  Wells  Heads  Newly  Or- 
ganized United  Comstoek 
Mines  Co. 

The  recently  incorporated  United 
Comstoek  Mines  Co.  has  elected  Bulke- 
ley Wells  president,  G.  H.  Humphrey 
vice  president,  A.  D.  Snodgrass  secre- 
tary and  treasurer;  Roy  H.  Elliott,  R.  A. 
Hardy  and  Rufus  Thayer  the  other 
directors.  This  company  controls 
practically  all  the  ground  at  the  Gold 
Hill  end  of  the  Comstoek  lode.  Plans 
are  said  to  call  for  mining  by  steam 
shovel  and  the  erection  of  a  large  mill. 
The  capitalization  is  $5,000,000. 

Whitman  Symmes  has  resigned  from 
the  presidency  of  the  Consolidated  Vir- 
ginia, Ophir,  Mexican,  Union,  and 
Sierra  Nevada  companies,  which  control 
everything  on  the  lode  proper.  The 
election  of  Alex  Wise  to  take  his  place 
and  the  placing  of  Roy  A.  Hardy  on  the 
board  of  directors  confirms  the  rumor 
that  G.  H.  Humphrey  has  secured  con- 
trol of  these  properties.  If  reports  ai-e 
correct,  he  has  been  quietly  buying 
these  stocks  for  six  months  past, 
avoiding  exchange  transactions. 

Granby  Con.  Changes  Managers 

The  Granby  Consolidated  Mining, 
Smelting  &  Power  Co.,  of  British 
Columbia,  has  abolished  the  office  of 
managing  director,  which  has  hitherto 
been  filled  by  F.  M.  Silvester,  one  of  the 
vice  presidents.  Harold  S.  Munroe  has 
been  appointed  general  manager.  Mr. 
Munroe  has  long  been  associated  with 
the  Consolidated  Coppermines  at  Kim- 
berly,  Nev.,  and  has  been  its  general 
manager  for  the  last  two  or  three 
years.  He  will  have  his  headquarters 
at  Anyox.  E.  P.  Mathewson  is  con- 
sulting   engineer    for    both    companies. 


Butte  &  Superior  Contempt 

Proceedings  Dismissed 

Defendant  in  Minerals  Separation  Case 

Not  Using  Less  Than  1   Per 

Cent   of   Oil 

Judge  Bourquin,  in  the  United  States 
District  Court,  Butte,  Mont.,  on  June  1 
dismissed  the  proceedings  instituted  by 
Minerals  Separation,  Ltd.,  against  the 
Butte  &  Superior  company,  in  which 
Minerals  Separation,  Ltd.,  subsequent 
to  the  Supreme  Court  decision,  sought 
to  have  the  Butte  &  Superior  company 
declared  in  contempt  of  court  upon  the 
ground  that  that  company,  in  its  flota- 
tion operations,  continued  to  feed  less 
than  1  per  cent  of  oil  to  the  pulp  at  the 
head  of  its  flotation  machines.  Butte 
&  Superior  showed  that  the  "circulat- 
ing l»d"  entering  the  machines  con- 
tained sufficient  oil,  so  that  together 
with  the  oil  fed  there  was  sufficient  to 
constitute  1  per  cent,  contrary  to 
Minerals   Separation's  charge. 

Minerals  Separation  contended,  how- 
ever, that  the  oil  in  the  circulating  load 
is  without  efficacy  and  that  the  situa- 
tion involves  the  use  of  oil  in  quantity 
less  than  1  per  cent  contrary  to  the  in- 
junction. 

The  text  of  Judge  Bourquin's  deci- 
sion is  as  follows: 

"Subsequent  to  the  decision  of  the 
Supreme  Court  of  the  United  States  and 
pending  accounting  herein  complainants 
instituted  these  proceedings  in  civil 
contempt  based  upon  allegations  that  an 
account  filed  herein  by  defendant  dis- 
closes it  was  and  had  been  operating 
with  the  methods  of  the  patent  process 
with  less  than  1  per  cent  of  oil  and  con- 
trary to  the  injunction.  Hearing  was 
had  and  it  appeal's  that  at  the  head  of 
its  machine  (see  245  Fed.  Rep.  583,  for 
description)  defendant  adds  to  the  pulp 
less  than  1  per  cent  of  oil  but  that 
the  circulating  load  there  entering  the 
pulp  contains  suflScient  oil  to  constitute 
the  total  1  per  cent  and  more.  It  in- 
cidentally appears  that  when  the  pulp 
arrives  at  the  tail  cells,  at  last  of  the 
machines,  the  oil  is  less  than  1  per  cent. 
Complainants  contend  that  the  oil  in 
the  circulating  load  is  without  efficacy 
and  that  both  the  situations  aforesaid 
involve  use  of  oil  less  than  1  per  cent 
and  are  contrary  to  the  injunction  and 
contempt.  During  proceedings  upon 
the  merits,  complainants  urged  that 
both  these  situations  then  existed  and 
involved  infringement,  but  not  being 
vital  and  being  rather  doubtful  in  re- 
spect to  both  facts  and  law,  the  courts 
made  no  express  reference  or  decision 
in  respect  to  them.  To  now  conclude 
that  the  Supreme  Court's  decision  im- 
pliedly determines  them  favorable  to 
complainants  is  mere  conjecture  and 
inadmissible.     That  either  situation  in- 
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volves  infringement  and  violation  of  the 
injunction  is  by  no  means  clear.  In 
these  circumstances,  having  also  in 
mind  the  severity  and  delays  of  con- 
tempt proceedings  to  the  defeated 
party,  complainants  cannot  be  per- 
mitted to  transfer  the  controversy  from 
the  merits  to  contempt.  They  must 
fully  litigate  upon  the  merits  what  they 
have  there  half  litigated  so  that  the 
defeated  party  may  have  prompt  review 
rather  than  suffer  hardships  from  de- 
lays due  to  inability  to  appeal  from  the 
decision  in  contempt  until  sometime 
after  final  decree  in  accounting.  It  is 
believed  equity,  patent  law,  discretion 
requires  that  complainants  be  remitted 
to  some  one  of  the  familiar  methods  to 
secure  determination  upon  the  merits 
of  these  alleged  infringements.  Ac- 
cordingly the  contempt  proceedings  are 
dismissed." 

This  decision,  coming  at  this  moment, 
is  of  especial  interest  because  of  a  very 
similar  effort  upon  the  part  of  Minerals 
Separation  in  the  U.  S.  District  Court 
in  Delaware,  to  have  the  Miami  Copper 
Co.  declared  in  contempt  of  court  for 
continuing  to  use  its  present  process. 

In  the  Butte  &  Superior  case  the  ques- 
tion at  issue  involving  infringement,  is 
as  to  the  percentage  of  oil  used.  In  the 
Miami  case  it  is  a  question  as  to  the 
degree  of  agitation  which  may  con- 
stitute infringement. 

There  is  as  yet,  it  appears,  no  decision 
of  the  Supreme  Court  as  to  the  scope 
of  the  claims  of  the  patents  as  to  agi- 
tation, and  the  Circuit  Court  of  Ap- 
peals, in  its  Miami  decision,  said:  "On 
the  contrary,  agitation  results  from 
aeration,  and  such  agitation,  though 
present  in  some  measure,  is  not  even 
approximately  of  the  violence  and  dura- 
tion of  the  agitation  of  the  patent." 
(Engineering  and  Mining  Journal,  Dec. 
1,  1917). 

The  Miami  Copper  Co.  claims  to  have 
long  since  discontinued  the  use  of  the 
three  steps  which  the  Court  of  Appeals 
found  to  have  jointly  constituted  the 
agitation  of  the  patents. 

The  appeal  made  by  the  Miami  Cop- 
per Co.  for  a  supplemental  bill  for  the 
purpose  of  admitting  new  evidence  as  to 
the  agitation  of  the  processes  of  the 
patents  (see  Engineering  and  Mining 
Journal,  June  5,  page  1280)  is  also  of 
interest  in  this  connection,  since  it  may 
affect  the  determination  as  to  what  is 
the  agitation  of  the  process. 

Because  of  the  appeal  above  referred 
to^  and  also  of  Judge  Bourquin's  deci- 
sion dismissing  the  contempt  proceed- 
ings against  Butte  &  Superior,  some  are 
awaiting  with  interest  the  result  of  the 
contempt  proceedings  in  Wilmington,  to 
see  if  the  U.  S.  District  Court  in  Dela- 
ware will  also  refuse  "to  transfer  con- 
troversy from  merits  to  contempt." 

Hearing  in  the  Miami  contempt  pro- 
ceedings has  been  set  for  June  15  at 
Philadelphia.  Pending  these  hearings 
the  work  of  taking  an  accounting  of 
Miami's  operations  has  been  suspended. 

In  the  meantime  hearings  set  for  pre- 
liminary steps  in  the  Nevada  Consoli- 
dated and  Magma  cases  at  Portland, 
Me.,  have  been  postponed  until  July. 


Broken  Hill  Mines  Still  Idle 

Recent    Effort    Failed    To     Patch     Up 

Labor    Difficulties    After    Year's 

Shut-Down 

After  almost  a  year  of  idleness 
at  Broken  Hill,  Australia,  an  attempt 
has  been  made  to  start  the  wheels 
running  again,  but  a  conference  be- 
tween the  employers  and  employees, 
held  at  Melbourne  in  April,  resulted  in 
failure  so  far  as  the  underground  em- 
ployees, who  hold  the  key  to  the  posi- 
tion, are  concerned.  The  miners  desire 
a  minimum  wage  of  $4.80  per  six- 
hour  day  for  all  underground  workers, 
including  boys,  and  a  five-day  week. 
The  terms  offered  to  all  workers  on 
the  mines,  both  surface  and  under- 
ground, are  shown  in  the  following 
excerpts  from  a  statement  by  C.  J. 
Emery,  president  of  the  Barrier  Mine 
Managers'  Association: 

"The  hours  of  all  employees  at 
Broken  Hill  are  reduced.  Craftsmen 
and  day  workers  will  in  future  work 
only  46  hours,  instead  of  48  hours, 
while  millmen  and  continuous  process 
shiftmen  will  have  their  hours  reduced 
from  48  to  44  a  week.  Similarly  the 
underground  workers  have  received 
concessions. 

"As  far  as  craftsmen  and  day  work- 
ers are  concerned,  if  the  Federal  Arbi- 
tration Court  reduces  the  hours  for 
these  classes  of  workmen  in  Australia 
the  reduction  wall  be  immediately 
granted  to  Broken  Hill  employees. 

"The  companies  propose,  in  addition 
tc  increasing  the  basic  wage  by  2s. 
per  day  for .  everyone,  with  an  extra 
6d.  per  day  for  craftsmen  as  an  in- 
crease for  margin  of  skill,  to  make  pay- 
ment on  the  reduced  hours  to  the  same 
extent  as  if  every  man  still  worked 
48  hours.  Thus  in  each  class  where 
the  hours  are  40,  44,  or  46  per  week, 
the  employees  will  receive  48  hours' 
pay.  This  means  a  big  increase  in  the 
daily  rates  of  all  employees.  During 
the  last  six  months  of  production  at 
the  mines  the  average  earned  by  con- 
tract miners  was  over  21s.  Under  the 
new  conditions  this  amount  will  be 
largely  increased.  These  concessions 
in  working  conditions  and  rates  of  pay 
will  involve  the  companies  in  increased 
cost  estimated  to  be  over  £500,000  a 
year. 

"The  companies  wish  to  secure  the  co- 
operation of  their  employees  in  better- 
ing the  conditions  in  the  mines  and  at 
Broken  Hill  generally,  and  they  have 
offered  to  find  the  capital  necessary  to 
establish  a  co-operative  store  with  a 
view  to  keeping  down  the  cost  of  living. 
They  also  have  under  consideration  the 
establishment  of  a  sickness  fund,  to 
which  employees,  the  companies  and 
the  New  South  Wales  Government  may 
contribute.  Such  a  fund  will  be  supple- 
mentary to  the  existing  Workers'  Com- 
pensation Act. 

"The  men  demand  the  abolition  of 
contract.  The  companies,  while  not 
agreeing  to  abolish  the  contract  sys- 
tem, offered  to  meet  the  men  to  discuss 
and  fairly  adjust  difficulties  which  are 
said  to  arise  under  thai  system." 


Cripple  Creek  Short  Line  Road 
Not  To  Be  Junked— Yet 

Service  Between  Colorado  Springs  and 

Camp  Interrupted  by  Dissension — 

Hard  Hit  by  Gold  Slump 

Reports  that  the  Cripple  Creek  Short 
Line  is  to  be  junked,  are  premature,  ac- 
cording to  officials  of  the  road.  Train 
service  over  the  road  has  been  discon- 
tinued except  for  a  few  miles  out  of 
Colorado  Springs,  where  this  section 
will  be  operated  as  a  scenic  line  during 
the  summer. 

A  controversy  with  the  Colorado  Mid- 
land road  over  terminal  facilities  at 
Cripple  Creek,  and  dissension  among 
bondholders,  who  are  operating  the 
road,  has  resulted  in  a  suspension  of 
through  service  between  Colorado 
Springs  and  Cripple  Creek  until  the 
affairs  of  the  road  can  be  adjusted 
either  through  litigation  or  mutual 
agreement. 

The  road  was  built  by  Cripple  Creek 
mine  owners  in  1893  and  was  almost 
entirely  financed  by  Colorado  capital. 
The  line  was  afterward  leased  by  the 
Colorado  &  Southern  railway  company 
and  during  that  period  most  of  the 
bonds  passed  to  eastern  holders.  The 
road  was  extremely  profitable  from  the 
start,  and  until  war  conditions  brought 
disaster  to  the  gold  mining  industry, 
was  considered  one  of  the  best  paying 
roads  in  the  state. 

English  Steel  Companies  Merged 

In  order  to  increase  their  output  a 
number  of  important  steel  manufactur- 
ing companies  in  the  Sheffield  district 
of  England  have  entered  into  a  com- 
bination and  working  agreement.  The 
capital  of  the  new  corporation  is  £500,- 
000  ($2,000,000).  The  firms  concerned 
are  Goodwin  &  Co.,  (Ltd.),  steel  and 
tool  manufacturers,  Scottish  Steel  & 
File  Works,  Neepsend;  Seach,  Sellers  & 
Co.  (Ltd.),  saw  manufacturers,  Town 
Head  Works;  Apex  Steel  Co.,  (Ltd.), 
steel  manufacturers,  Penistone  Road, 
Neepsend;  Neepsend  Rolling  Mills, 
(Ltd.),  steel  rollers,  Neepsend;  Loxley 
Forge,  (Ltd.),  and  Hillfoot  Forge, 
(Ltd.),  forgers  and  filters,  Loxley. 

Horizontal   Freight   Increase 
Opposed  in  Utah 

Utah  industries  are  opposing  through 
the  traffic  bureau  of  the  state  the  pro- 
posed 24  per  cent  increase  in  freight 
rates.  The  main  contention  is  that,  as 
rates  in  the  state  are  already  compara- 
tively high,  a  flat  increase  would  be 
discriminatory  for  this  section.  Fig- 
ures have  been  compiled  to  show  that 
the  difference  in  Union  Pacific  earnings 
in  Kansas  and  Nebraska  terri- 
tory and  in  Utah  territory  amounted 
in  1917  to  5J  per  cent  return  on  $131,- 
959  per  mile  of  railroad.  The  value  of 
the  Union  Pacific  track  per  mile  at 
that  time  is  given  as  $87,000,  showing 
it  is  alleged,  that  the  western  country 
is  already  bearing  more  than  its  share 
of  the  raih-oad  burden  of  the  country. 
Such  an  increase,  it  is  put  forth,  would 
work  a  hardship  on  all  shippers. 
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NOT  A  GLIMPSE  OF  ANCIENT  EGYPT,  BUT  MERELY  THE   NEW   REINFORCED   CONCRETE    SHAFT   HOUSES. 
"A"  AND  "B."  AT  THE  CLIFFS  SHAFT  MINE  OF  CLEVELAND-CLIFFS  IRON  CO.,  AT  ISHPEMING,  MICH. 


Concrete    Shaft    Houses    Replace 

Old   Headframes   Without 

Shut-Down 

The  two  shaft  houses  at  the  CliflFs 
Shaft  property  of  the  Cleveland-Cliffs 
Iron  Co.,  Ishpeniing,  Mich.,  which  are 
shown  in  the  accompanying  illustra- 
tions, were  constructed  during  the  lat- 
ter half  of  1919.  They  are  of  rein- 
forced concrete,  98  ft.  in  height  and 
37  ft.  square  at  the  base.  The  founda- 
tions are  3  ft.  thick,  and  the  walls  taper 
upward.  The  two  structures  weigh 
about  1,700  tons  each.  The  work  of 
building  them  around  the  old  corru- 
gated iron-covered  headframes  was 
begun  last  summer,  but  cold  weather 
set  in  before  everything  was  complete. 
Sand  and  cement  had  to  be  heated  be- 
fore it  was  poured,  but  the  work  was 
carried  out  successfully.  The  forms 
were  permitted  to  remain  in  place  until 
this  spring.  By  building  around  the 
old  headframes  it  was  possible  to 
carry  on  hoisting  through  the  two 
shafts  without  hindrance.  No  time 
was  lost  in  mining  or  hoisting. 

The  two  shafts  stand  on  top  of  a  hill 
near  the  general  offices  of  the  Cleve- 
land-Cliffs company  and  can  be  seen  for 
miles  around.  It  is  stated  that  head- 
frames  of  this  character  are  cheaper 
to  construct  than  those  of  steel,  and 
it  is  certain  that  the  upkeep  is  less. 
There  are  no  bolts  to  be  kept  tight  in 


place  and  no  painting  is  required.  The 
Cliffs  Shaft  property  is  one  of  the  few 
remaining  hard  hematite  mines  in  the 
entire  Lake  Superior  district  and  has 
been  a  producer  for  a  long  term  of 
years.  There  is  still  considerable  ore 
in  sight  underground.  It  is  certain 
that  the  new  shaft  houses  will  remain 
in  place  as  long  as  there  is  ore  to  be 
mined,  as  they  appear  to  be  as  sub- 
stantial as  the  pyramids. 

Civil  Service  Examinations 

Those  interested  in  the  following  ex- 
aminations should  apply  to  the  Civil 
Service  Commission,  Washington,  D.  C. 
for  form  1,312,  stating  the  title  of  the 
examination   desired. 

Metallurgist,  $3,600  -  $4,000,  both 
sexes.  An  open  competitive  examina- 
tion July  13.  A  vacancy  in  Bureau  of 
Mines  may  be  filled  from  results.  Not 
required  to  report  at  any  place  for  ex- 
amination. 

Junior  topographer  and  topographic 
aid,  male  and  female,  $720— $1,500. 
An  open  competitive  examination. 
Vacancies  in  the  U.  S.  Geological  Sur- 
vey, office  and  field,  may  be  filled  from 
this  examination.  Not  necessary  to 
report   for   examination. 


U.  V.  Extension  produced  3,219,934 
lb.  copper  in  May  against  3,270,718  lb. 
in  April. 


Recent  Production  Reports 

Inspiration  Consolidated  produced 
7,500,000  lb.  copper  in  May  against 
6,000,000  in  April. 

Old  Dominion's  smelter  output  in 
May  was  2,287,400  lb.  copper  against 
2,180,000  in  April. 

Shattuck  Arizona's  production  in  May 
was  219,118  lb.  copper,  341,449  lb.  lead, 
18,964  oz.  silver,  and  228  oz.  gold,  com- 
pared with  214,122  lb.  copper,  750,049 
lead,  29,063  oz.  silver  and  448  oz.  gold 
in  April. 

Kennecott's  production  (including 
that  of  Braden)-in  April  was  8,319,960 
lb.  copper  compared  with  9,030,600  lb. 
in  March. 

Greene  Cananea  produced  4,300,000 
lb.  copper,  160,530  oz.  silver  and  830  oz. 
gold  in  May,  against  4,000,000  lb.  cop- 
per, 157,400  oz.  silver  and  940  oz.  gold 
in  April. 

East  Butte's  smelter  produced  1,412,- 
760  lb.  copper  and  45,719  oz.  silver  in 
May,  compared  with  1,291,840  lb.  copper 
in  A^ril. 

Phelps-Dodge  produced  7,902,000  lb. 
copper  in  May  as  against  7,798,000  in 
April. 

Miami  Copper's  May  output 
5,054,760  lb.  copper  compared 
4,924,420  in  April. 

Arizona    Copper's    May    output 
3,000,000  lb.,  the  same  as  in  April. 


was 
with 


1332 


Engineering    and    Mining    Journal 


Vol.  109,  No.  24 


News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


War  Minerals  Relief  Bill  Fails 

To  Come  Before  House 

Senate  Bill,  as  Passed,  Found  To 

Contain    Error,    Necessitating 

Additional      Legislation 

Among  the  large  number  of  bills 
which  failed  at  the  end  of  the  session 
of  Congress  is  the  bill  intended  to 
liberalize  the  War  Minerals  Relief  Act. 
The  bill  passed  the  Senate,  but  failed 
to  receive  consideration  in  the  House. 
Even  in  the  Senate  the  bill,  as  passed, 
contained  an  error  which  required  addi- 
tional legislation  to  correct.  A  reso- 
lution to  correct  was  not  considered. 

As  the  legislation  is  certain  to  come 
up  at  the  next  session  in  more  or  less 
the  same  form  in  which  the  bill  passed 
the  Senate,  it  will  be  of  interest  to 
know  that  the  Senate  changed  one  of 
the  sections  of  the  bill  so  as  to  read: 
"The  Court  of  Claims  is  hereby 
vested  with  jurisdiction  to  determine 
such  claims  in  accordance  with  the 
provisions  of  section  5  and  to  render 
judgment  for  such  amount  as  it  finds 
to  be  justly  and  equitably  due  to  any 
claimant,  on  account  of  such  losses, 
under  the  terms  of  said  section  5. 
From  the  final  judgment  of  the  Court 
of  Claims  in  cases  arising  under  this 
act  an  appeal  shall  lie  to  the  Supreme 
Court  of  the  United  States  in  the  man- 
ner provided  in  sections  242  and  243  of 
the  Judicial   Code." 

The     Senate     committee,     reporting, 
said: 

"This  bill  is  an  amendment  of  the 
act  entitled  'An  act  to  provide  relief 
in  cases  of  contracts  connected  with 
the  prosecution  of  the  war,  and  for 
other  purposes,'  approved  Feb.  2,  1919. 
Section  1  of  that  act  authorized  the 
Secretary  of  War  to  adjust,  pay,  or 
discharge  any  agreement,  express  or 
implied,  upon  a  fair  and  equitable  basis 
that  has  been  entered  into  in  good 
faith  during  the  present  emergency 
.  .  .  for  the  acquisition  of  lands,  or 
the  use  thereof,  or  for  damages  result- 
ing from  notice  by  the  Government  of 
its  intention  to  acquire  or  use  such 
lands,  or  for  the  production,  manufac- 
ture, sale,  acquisition  or  control  of 
equipment,  materials  or  supplies,  or  for 
services,  or  for  facilities,  or  other  pur- 
poses connected  with  the  prosecution  of 
the  war,  etc' 

"Under  section  2  of  the  act,  the 
Court  of  Claims  was  given  jurisdiction 
to  adjudicate  the  claim  of  any  clamiant 
who  'shall  not  be  willing  to  accept  the 
adjustment,  payment,  or  compensation 
offered  by  the  Secretary  of  War,'  etc. 

"Section  5  of  the  act  of  Feb.  2,  1919. 
made  a  similar  provision  for  the  ad- 
justment and  settlement  by  the  Secre- 
tary of  the  Interior  of  'such  net  losses 
aa  have  been  suffered  by  any  person, 
firm,  or  corporation,  by  reason  of  pro- 


ducing or  preparing  to  produce,  either 
manganese,  chrome,  pyrites,  or  tung- 
sten in  compliance  with  the  request  or 
demand  of  the  Department  of  the  In- 
terior, the  War  Industries  Board,  the 
War  Trade  Board,  the  Shipping  Board, 
or  the  Emergency  Fleet  Corporation 
to  supply  the  urgent  needs  of  the  na- 
tion in  the  prosecution  of  the  war.' 

"The  act,  however,  omitted  to  confer 
upon  the  Court  of  Claims  jurisdiction 
to  hear  and  determine  claims  arising 
under  said  section  5,  made  by  those 
who  were  not  willing  to  accept  the 
adjudication  of  the  Secretary  of  the 
Interior,  as  was  provided  in  case  of 
those  dissatisfied  with  the  adjudication 
of  the  Secretary  of  War  in  the  cases 
referred  to  in  section  1. 

"The  purpose  of  this  act  is  to  put 
both  sets  of  claimants — claimants  for 
losses  due  to  contracts  relating  to  the 
sale  of  lands  or  the  manufacture  of 
supplies  or  equipment  and  materials, 
as  provided  in  section  1 ;  and  claimants 
for  losses  growing  out  of  mining  or 
preparation  for  the  production  of 
minerals,  as  provided  in  section  5 — on 
the  same  basis  as  to  the  right  to  have 
their  claims  adjudicated  in  some  ju- 
dicial tribunal. 

"To  deny  the  latter  set  of  claimants 
the  same  due  process  of  law  for  the 
determination  of  just  and  equitable 
claims  would  be  inconsistent  with  the 
general  policy  of  the  Government,  and 
with  the  particular  policy  adopted  in 
the  act  referred  to,  of  giving  to  every 
citizen  a  fair  opportunity  to  be  heard 
before  an  impartial  tribunal  upon  all 
claims  arising  out  of  contracts  express 
or  implied,  and  also  upon  all  equitable 
as  well  as  legal  rights.  This  bill  will 
afford  such  a  remedy  and  we  recom- 
mend its  adoption." 

Awards  made  by  the  War  Minerals 
Relief  Commission  during  the  week 
ended  May  29  are  as  follows:  (The 
claimant,  the  mineral,  the  amount 
recommended  and  the  percentage  rela- 
tionship to  the  amount  claimed  are 
shown)  Independence  Mining  Co., 
manganese,  $10,196.76,  34  per  cent; 
M.  W.  Mouat,  chrome,  $4,464.35,  64 
per  cent;  Mrs.  Alberta  Lang,  chrome, 
$4,240.31,  43  per  cent. 


Tariff  Bills  All  Fail 

Senator  Phipps,  of  Colorado,  made 
an  ineffectual  effort  during  the  closing 
days  of  the  session  of  Congress  which 
ended  June  5  to  secure  consideration  in 
the  Senate  of  the  bill  providing  for 
duties  on  imported  tungsten.  The 
Senate,  however,  declined  to  consider 
the  bill  as  well  as  the  other  emergency 
tariff  measures,  all  of  which  are  now 
dead.  It  will  be  necessary  for  their 
entire  legislative  consideration  to  begin 
again. 


Senate  Confirms  Appointment 
of  Cottrell 

Tribute   Paid   to   Van.   H.    Manning    by 
New  Director  at  Farewell  Gather- 
ing  at   Bureau   of    Mines 

After  some  delay  the  Senate  con- 
firmed the  nomination  of  Dr.  F.  G. 
Cottrell  as  director  of  the  U.  S.  Bureau 
of  Mines.  The  delay  in  no  way  reflected 
on  Dr.  Cottrell,  but  was  owing  en- 
tirely to  the  volume  of  business  in  the 
Senate,  which  prevented  the  Committee 
on  Mines  and  Mining  from  making  an 
early  report  on  the  nomination. 

On  the  occasion  of  a  gathering  at 
the  Bureau  to  bid  farewell  to  Van.  H. 
Manning,  the  retiring  director,  Dr.  Cot- 
trell made  an  address,  in  the 'course  of 
which  he  said: 

"Dr.  Manning,  you  have  long  been 
not  only  our  chief,  but  our  friend.  For 
nearly  a  decade  I  have  enjoyed  that 
privilege,  and  there  are  those  here  to- 
day who  outclass  me  in  length  of  such 
contact  threefold  and  more. 

"Yours  has  been  a  long  and  honor- 
able record  both  in  the  public  service 
and  in  the  hearts  of  your  associates, 
all  the  way  from  the  seats  of  the 
mighty  on  Capitol  Hill  down  to  the 
humblest  member  of  your  own  staff. 
No  one  leaving  the  Government  service 
has  a  better  right  in  looking  backward 
tc  feel  the  conscious  satisfaction  of 
having  ably  measured  up  to  every 
burden  placed  upon  him,  and  to  have 
fully  won  the  right  to  leave  it  now  for 
more  tranquil,  shall  I  say,  and  attrac- 
tive occupation  elsewhere. 

"And  yet  again  it  is  characteristic 
of  you,  that,  even  in  thus  leaving  the 
Government's  employ,  it  is  for  a  field 
of  work  which  you  yourself  have 
created  and  one  which  is  still  distinctly 
of  the  nature  of  public  service.  Those  of 
us  who  think  we  know  you  best  cannot 
but  doubt,  I  imagine,  whether  you  would 
ever  be  altogether  happy  in  any  work 
which  did  not  strongly  savor  of  this 
element.  Thus,  though  officially  and 
geographically  separated  from  us,  we 
shall  still  feel  that  you  are  with  us  in 
spirit. 

"The  Bureau  of  Mines  will  persist- 
ently look  upon  the  American  Petro- 
leum Institute  as  its  godchild  and  upon 
you,  not  as  having  strayed  from  the 
fold,  but  more  as  that  member  of  its 
family  who,  with  the  true  spirit  of  the 
pioneer  in  his  blood,  has  gone  out  West, 
iiito  the  frontier  of  technical  and  econo- 
mic adventure  and  development,  carr>-- 
ing  with  him  and  sustained  by  the 
traditions  and  ideals  acquired  under 
the  parental  roof,  and  your  progress 
and  achievements  in  the  new  fields, 
I  can  assure  you.  dear  friend,  will  be 
eagerly  watched  as  were  those  of  the 
sturdy  pioneer  sons  of  earlier  days. 


June  12.  1920 


Engineering    and    Mining    Journal 


1333 


News  by  Mining  Districts 


MEXICO 

Start  of  Veta  Colorado  Mill  Held  Up— 
Calumet  &  Sonora  Mill  Being   Al- 
tered— Important      Developments 
Expected  at   Zacatecas 

Sonora 

La  Cananea — At  the  Calumet  &  Son- 
ora mine,  owTied  by  the  Carnegie  Lead 
<£■  Zinc  Co.,  numerous  changes  are  being 
made  in  the  new  mill.  Mine  and  mill 
are  being  operated,  which  will  continue 
until  all  preliminary  changes  are  com- 
pleted. According  to  plans,  operation 
of  the  mill  will  be  stopped  for  a  short 
time  only,  when  making  the  final  rear- 
rangement. 

Operations  at  the  Democrata  mine  are 
considerably  curtailed.  Only  one  of  the 
three  blast  furnaces  is  being  run.  Ap- 
proximately 275  men  are  now  employed. 

Zacatecas 

Zacatecas — The  Bote  Mining  Co.,  at 
Zacatecas,  and  the  Fresnillo  unit  of 
the  Mexican  Corporation,  about  two 
hours  ride  by  rail  to  the  north,  are  the 
only  companies  conducting  active  mill- 
ing operations  in  this  section.  Impor- 
tant developments  are  expected  soon  in 
the  State  capital  district. 

Chihuahua 

Minas  Nuevas — Because  of  the  re- 
cent political  disturbances  it  is  stated 
that  the  American  Smelters  Securities 
Co.  will  be  delayed  about  a  month  in 
starting  its  new  cyanide  plant  on  the 
Veta  Colorado  property.  This  will 
be  the  largest  cyanide  plant  in  the 
state.  It  is  stated  that  its  output  will 
be  equal  to  that  of  some  of  the  larger 
mills  in  southern  Mexico.  It  will  draw 
ore  from  the  following  mining  claims: 
Veta  Grande  and  Pachuqueiia,  which 
are  the  original  properties  of  the  com- 
pany; the  Quebradilla  and  other  claims 
acquired  from  the  Veta  Colorado  Min- 
ing &  Smelter  Co.  in  1915;  the  Verde 
and  Los  Muertos  claims  acquired  from 
the  Sierra  Plata  Mining  Co.;  and  the 
Los  Remedios-Santa  Gertrudis  group, 
which  was  operated  up  to  1907  by  a 
Pittsburgh  company.  It  may  also  handle 
ore  from  the  Terrenates  claim,  recently 
acquired  by  the  Alvarado  Mining  & 
Milling  Co.,  which  is  at  present  consid- 
ering its  sale  to  the  .American  Smelters 
Securities  Co.  The  above  named  claims 
cover  more  than  a  kilometer  along  the 
well  defined  and  consistently  mineral- 
ized vein.  Recent  developments  on 
the  Veta  Colorado  claims  are  said  to 
have  developed  a  valuable  parallel  vein 
in  the  foot  wall. 

The  Alvarado  company's  cyanide 
plant  continues  to  operate  to  capacity 
and  has  lost  no  time  due  to  revolution- 
ary activity.  George  Miller,  the  com- 
pany's mine  superintendent,  was  recent- 
ly detained  for  a  time  by  Villa  followers 
but  his  release  was  effected.  In  view  of 
the  fact  that  Parral  usually  feels  the 


effects  of  any  revolution  in  its  earliest 
stages  and  up  to  the  end,  this  is  a  re- 
markable record  for  continuous  opera- 
tion. 

The  San  Patricio  cyanide  plant  be- 
longing to  the  Mexican  Northern  Light 
&  Power  Co.  interests  is  almost  finished 
and  will  shortly  begin  operation.  This 
property  was  acquired  in  1912  but  ow- 
ing to  many  delays  and  difficulties  the 
mill  is  just  going  into  commission.  This 
will  be  the  third  large  cyanide  mill  in 
the  Parral-Minas  Nuevas  section.  Its 
principal  ore  supply  will  come  from  the 
vein  which  runs  from  the  Palmilla 
claim,  of  Pedro  Alvarado  fame,  through 
the  San  Cristobal  claim  and  roughly 
parallel  to  the  main  Veta  Colorado  or 
"Red  Vein"  which  supplies  the  .Alvarado 
and  Smelters  Securities  mills,  although 
over  a  mile  to  the  east. 

These  three  mills  should  add  greatly 
to  the  silver  production  of  the  state  of 
Chihuahua  and  it  is  predicted  that  Par- 
ral will  see  greater  activity  than  ever 
before  in  its  history. 

Parral— The  Parral  Fire  Clay  Co., 
which  owns  one  of  the  few  deposits  of 
this  material  in  Mexico,  will  soon  be 
reorganized  under  the  leadership  of 
W.  S.  Harrison  and  will  begin  the 
manufacture  of  fireclay  crucibles  and 
muffles  for  assaying,  fire  brick  and 
other  similar  products. 

It  is  stated  that  Adan  Schaefer  will 
shortly  begin  operations  on  the  proper- 
ties of  the  Esmeralda-Pai-ral  Mining 
Co.,  owned  by  Philadelphia  capital. 
This  mine  is  known  to  have  large  re- 
serves of  milling  ore. 

Equipment  of  the  properties  on  the 
Sierra  de  la  Cruz  owned  by  the  Amer- 
ican Smelting  &  Refining  Co.  is  in 
progress.  It  is  e.xpected  that  these 
properties  will  be  large  producers  of 
lead  and  zinc  concentrates. 

In  the  Santa  Barabara  section  of  the 
Parral  district  the  Tecolotes  mill  of  the 
American  Smelters  Securities  Co.  is 
operating  and  will  shortly  be  producing 
a  large  tonnage  of  zinc  concentrates  in 
addition  to  the  usual  lead  product.  The 
zinc  concentrates  are  shipped  to  the 
United  States.  The  lead  concentrates 
are  smelted  at  the  Chihuahua  smelter. 

In  this  section  Francisco  Rueda  Qui- 
jano  is  said  to  have  made  very  favor- 
able developments  on  the  Orion  claim 
and  it  is  expected  that  he  will  begin 
shipments  at  the  rate  of  five  cars  per 
week  soon. 

Rodolfo  Alvarado,  son  of  Pedro  Al- 
varado, former  owner  of  the  Palmilla 
mine,  is  operating  the  Maria  mine  in 
the  Roncesvalles  district  and  has  re- 
cently shipped  two  cars  to  the  Chihua- 
hua smelter.  The  Maria  mine  produced 
a  substantial  tonnage  of  high-grade  ore 
in  past  years. 

Almoloya — It  is  rumored  that  one  of 
the  large  American  operating  compan- 
ies has  acquired  control  of  the  Cia 
Minera  Rodrigues  Ramos,  S.  A.,  which 


owns  the  famous  Cigarrero  mine  at 
Baca  station  on  the  branch  line  of  the 
railroad  which  runs  from  Jimenez  to 
Parral.  This  mine  has  been  an  impor- 
tant producer  of  lead,  copper  and  zinc 
ores  for  many  years. 

Santa  Eulalia — Operations  in  this  dis- 
trict are  on  a  larger  scale  than  ever. 
The  Potosi  shaft  of  the  Chihuahua  Min- 
ing Co.,  is  producing  300  tons  of  high- 
grade  silver  ore  per  day. 

The  Buena  Tierra  Mining  Co.,  and 
the  A.  S.  &  R.  continue  to  produce 
their  usual  tonnage. 

The  Reyna  de  Plata  Co.,  has  joined 
the  ranks  of  producing  mines  and  is 
making  occasional  shipments  of  lime 
ores  carrying  good  silver  values  to  the 
Chihuahua  smelter. 

Hillery  and  associates  are  leasing  on 
the  Cristo  property. 

R.  E.  Miller  has  taken  a  lease  on  the 
Nuevo  Santander  claim  belonging  to  C. 
O'Callahan. 

The  Compania  de  Minerales  y  Met- 
ales,  S.  A.,  operating  the  Inglaterra 
mine,  is  shipping  an  increased  tonnage 
to  the  Chihuahua  smelter. 

ALASKA 

The  Ward  Copper  Co.,  of  Teller, 
Alaska,  is  working  a  high-grade  copper 
property  on  Kougrak  Mountain,  fifty 
miles  inland  from  Port  Clarence  Bay, 
its  shipping  point.  The  deposit  was 
discovered  in  1904  by  T.  F.  Ward, 
president  of  the  company.  The  Ward 
company  was  organized  in  1918  with 
$250,000  capital,  of  which  $50,000  was 
issued  in  1920.  The  ore  is  mainly  car- 
bonate, azurite  and  malachite,  and  its 
croppings  occur  along  a  3,000-ft.  stretch 
beginning  at  the  discovery  point  where 
an  open  cut  has  been  started.  From 
this  most  of  the  small  quantity  of  ore 
shipped  to  date  has  come.  Shipping- 
has  been  by  horse  team  over  snow  and 
has  cost  $51  per  ton.  Shipments  have 
run  not  less  than  30  per  cent  copper. 
There  are  three  shallow  shafts  on  the 
property,  the  deepest,  sunk  in  ore,  being 
50  ft,  from  which  a  30-ft.  cross  cut 
has  been  driven  without  reaching  the 
hanging.  This  shaft  will  be  deepened 
to  150  ft.  Eight  men  will  be  worked 
this  winter  and  a  hoist  bought  at 
Nome.  The  New  York  office  is  at  41 
Broadway.  J.  S.  Eaton  is  vice  presi- 
dent, T.  A.  Ward,  secretary,  and  Francis 
Pumell,  treasurer.  T.  F.  Ward,  presi- 
dent, left  Seattle  for  Teller  on  June  2. 

Juneau — The  Admiralty  Alaska  Min- 
ing Co.  has  let  a  contract  for  driving 
1,000  ft.  of  tunnel  at  Funter  Bay. 

Valdez  — The  Columbia  Red  Metal 
Mining  Co.  will  begin  work  this  sum- 
mer on  its  property  with  a  crew  of  50 
men  and  expects  to  ship  ore.  A  six- 
drill  compressor  and  auxiliary  equip- 
ment has  been  installed.  The  Valdez 
Gold  Mining  Co.  is  resuming  operations. 
Supplies  are  being  assembled. 
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ARIZONA 

Flux  at  Patagonia  Cuts  New  Ore — Iron 
Cap  Mill  To  Start   Soon— Phelps- 
Dodge  Protests  Morenci  As- 
sessment 

Patagonia — At  the  Three  R  mine, 
now  being  worked  by  interests  affiliated 
with  Magma  Copper  Co.,  Superior, 
Ariz.,  diamond  drilling  is  progressing 
and  several  headings  are  being  driven. 
Five  horizontal  holes  crosscutting 
country  have  been  drilled  up  to  1,000 
ft  in  length.  During  one  six-day  week 
with  one  diamond  drill  nearly  600  ft.  of 
hole  was  drilled. 

The  new  shaft  of  the  Hardshell  mine 
is  still  closed  down  pending  the  arrival 
ot  more  machinery.  At  this  shaft  350 
gal.  of  water  per  minute  is  being 
handled.  The  company  is  planning  to 
install  electric  pumping  equipment. 
Power  will  be  obtained  from  power  line 
extending  to  this  district  from  Nogales. 
Tom  Gardner  is  still  shipping  lead-sil- 
ver ore  under  lease  from  old  stopes  in 
the  upper  levels. 

An  announcement  has  been  made  by 
the  Flux  Mining  Co.  that  ore  has  been 
cut  on  the  260-ft.  tunnel  level,  that  is 
said  to  carry  about  $25  in  lead,  silver 
and  zinc  and  to  be  22  ft.  wide.  This  is 
believed  to  be  an  off -shoot  to  the  south 
from  the  main  orebody.  A  drift  is  now 
being  driven  on  this  level  to  get  under 
the  old  carbonate  stope  of  the  main  ore- 
body. 

Johnson — The  Johnson  Copper  De- 
velopment Co.,  which  shut  down  dur- 
ing the  war,  owing  to  the  shortage 
of  labor,  has  been  operating  since  Jan. 
1,  all  woi'k  being  confined  to  develop- 
ment. The  property  is  worked  through 
a  two  -  compartment  perpendicular 
shaft,  which  has  been  retimbered  since 
the  first  of  the  year.  The  bottom 
level  has  been  unwatered  and  cross- 
cutting  started.  The  eight  claims  in- 
cluded in  the  company's  holdings  are 
situated  in  the  center  of  the  district, 
bounded  on  three  sides  by  producers 
such  as  the  Arizona  United,  Peabody 
and   Copper   Chief. 

At  present,  work  is  being  concen- 
trated on  the  level,  where  a  500-ft. 
crosscut  has  been  run  intersecting 
several  small  veins  of  medium-grade 
copper  ore.  The  main  orebody  should 
be  reached  within  100  ft.,  from  surface 
indications.  In  other  parts  of  the  mine 
many  small  pockets  of  high-grade  cop- 
per ore  have  been  found. 

Equipment  consists  of  a  40-hp.  Fair- 
banks Morse  gasoline  hoist,  a  650-ft. 
Chicago  Pneumatic  class  N-50  compres- 
sor, and  Leyner  drills.  A  well  equipped 
shop  is  maintained  at  the  collar  of  the 
shaft  for  sharpening  and  repair  work. 

H.  S.  Krug,  of  St.  Louis,  Mo.,  is 
president.  Ralph  R.  Wilson,  vice  presi- 
dent, and  E.  H.  Elliott,  secretary 
treasurer,  live  in  Frankfort,  Ky., 
v/here  the  main  office  is  situated.  J. 
T.  Tong,  of  Johnson,  has  direct  super- 
vision of  all  work. 

Kelvin — Practically  all  the  equipment 
for  the  White  Metals  Mining  Co.'s  mill 
ia  on  the  ground.  It  consists  of  two 
60-hp.  Western  gas  engines,  a   40-hp. 


engine,  cnishers,  rolls,  tables.  Dorr 
classifier  and  a  12-ft.  K  &  K  flotation 
machine.  It  is  estimated  that  there  is 
about  40,000  tons  of  ore  on  the  dumps 
ac  present. 

Globe — The  Iron  Cap  mill  is  expected 
tc   be  in  operation  early  this  month. 

Jerome — Verde  Combination's  new 
mill  and  cyanide  plant  is  expected  to 
be  completed  by  July  1.  Nearly  all  of 
the  equipment  is  on  the  ground.  The 
property,  consisting  of  nine  claims,  is 
on  Chei-ry  Creek  hill  in  the  southern 
end  of  the  district.  A  shaft  has  been 
sunk  about  400  ft.  and  over  1,000  ft. 
of  other  work  done.  The  plant  will 
have  a  daily  capacity  of  40  tons. 

Mayer — United  Arizona,  a  Phoenix 
corporation,  has  made  a  notable  strike 
on  its  property,  on  Copper  Creek,  26 
miles  southeast  of  Mayer.  At  980  ft. 
depth  a  14-ft.  ledge  of  high-grade 
bornite  is  being  developed.  The  main 
shaft  is  1,000  ft.  deep.  The  mine  is  to 
be  electrically  equipped  and  will  use 
current  from  the  Arizona  Power  Co. 
C.  J.  Bendewald  is  in  charge  of  develop- 
ment. 


ALABAMA 

Birmingham — Production  of  pig  iron 
in  Alabama  during  May  rose  to  210,000 
tons,  owing  principally  to  an  increase 
in  the  number  of  furnaces  in  blast.  For 
the  first  five  months  of  1920  the  output 
was  996,153  tons  against  837,612  tons 
for  the  same  period  in  1919. 

Railroad  difficulties,  shortage  of 
equipment,  and  labor  unrest  are  the 
prominent  features  of  the  situation. 
Union  mine  workers  are  threatening  to 
strike  in  Alabama.  A  state  convention 
of  union  mine  workers  has  been  called 
for  June  14  in  Birmingham.  At  a 
dczen  mining  camps  already  strikes  are 
on,  the  workers  demanding  a  contract. 
Coal  production  in  the  state  is  lagging 
and  in  consequence  coke  making  has  de- 
creased, but  iron  and  steel  plants  have 
not  felt  the  effects  of  this  so  far.  Oper- 
ators are  firm  against  the  open  shop. 

CALIFORNIA 

Jackson — Dewatering  of  the  Argo- 
naut and  Kennedy  mines  is  proceeding 
vigorously.  Some  time  will  be  required 
to  clear  the  bottom  levels. 


NEW  POWER  HOUSE  AND  MACHINE  SHOP  OF  UNITED  VERDE  COI' 
AT  PORTAL  OF   500-FT.   LEVEL,  JEROME.   ARIZ. 


Arizona-Binghamton,  at  Stoddard,  is 
installing  new  power  lines,  an  electric 
200-hp.  hoist  and  electric  signal  system. 

Parker — Arizona  Standard  is  to  in- 
stall a  200-ton  leaching  plant  on  its 
property,  14  miles  east  of  Parker.  De- 
velopment has  been  done  mainly  by 
Star  drills  and  has  shown  the  existence 
of  carbonate-oxide  deposit  said  to  sam- 
ple from  4  to  10  per  cent  copper.  F.  L. 
Barber,  of  Swansea,  is  to  be  in  charge 
of  the  plant,  which  is  to  be  in  operation 
by  October. 

Phoenix — Captain  J.  P.  Hodgson,  rep- 
resenting the  Morenci  branch  of  the 
Phelps-Dodge  Corporation,  stated  be- 
fore the  State  Tax  Commission,  with 
respect  to  the  annual  assessment  of  the 
property  for  taxation,  that  there  had 
been  no  production  since  last  Septem- 
ber, operations  now  being  limited  to  de- 
velopment, in  which  there  had  been  out- 
lined large  bodies  of  ore  of  low  grade, 
concerning  which  there  had  not  yet  been 
reached  a  decision  as  to  treatment. 


Tuttletown — High-gi-ade  ore  has  been 
uncovered  in  the  175-ft.  level  of  the 
winze  in  the  Patterson  mine. 

.Angels  —  The  Carson  Hill  company 
has  leased  the  Melones  shaft  and  tun- 
nel adjoining,  gaining  about  2,400  ft. 
of  working  available  for  developing 
Carson  Hill  orebodies. 

Grass  Valley  —  Eighty  stamps  are 
dropping  at  the  Empire  Mines  taking 
ore  from  both  Empire  and  Pennsylvania 
properties.  The  Pennsylvania  mill  is 
idle  and  will  be  dismantled.  Skilled 
miners  are  scarce. 

Foundations  for  the  Alcale's  ten- 
stamp  mill  are  being  laid  and  the  plant 
is  expected  to  be  ready  next  month. 

Colfax — The  ten-stamp  mill  at  the 
Rising  Sun  is  practically  complete.  E. 
C.  Klinker  is  superintendent. 

Dedrick  —  Preparations  are  being 
made  to  start  the  mill  on  the  Globe 
property,  which  recently  changed 
hands. 
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MICHIGAN 

Fire  Damages  Princeton  Plant  at  Gwinn 

— Bristol    Lays    ofiF    Night    Shift — 

Three  Gogebic  Mines  Shipping 

from  Stock 

Marquette  Range 

Gwinn — Fire  destroyed  the  coal  dock, 
boiler  house  and  did  considerable  dam- 
age to  the  laboratory  at  the  Princeton 
mine  on  May  28.  Much  coal  was  lost. 
A  large  crew  of  miners  and  others 
helped  keep  the  flames  from  spreading. 
The  loss  is  covered  by  insurance. 

Menominee  Range 

Crystal  Falls — The  night  shift  at  the 
Bristol  mine  was  laid  off  on  June  1. 
With  the  ore  now  in  stock  and  what  can 
be  hoisted  during  the  shipping  season 
by  working  but  one  shift,  the  company 
will  be  able  to  fill  its  contracts  from 
this  property.  This  is  the  second  Michi- 
gan company  to  announce  a  reduction  in 
working  forces,  the  Montreal  mine,  at 
Huviey,  having  gone  on  one  shift  on  the 
same  date. 

Iron  River — Operations  have  been  re- 
sumed at  the  Delta  mine,  which  was 
recently  transferred  by  the  St.  Clair 
Mining  Co.  to  the  Wickwire  Steel  Co. 
Fast  time  was  made  in  getting  the 
mine  ready  for  production.  Consider- 
able machinery  has  been  installed. 

Gogebic  Range 

Ironwood  —  The  Pabst  and  Aurora 
mines  of  the  Oliver  company  started  to 
ship  ore  from  stock  this  week,  and  also 
the  Ottawa  mine  at  Hamilton,  Wis. 

At  the  Plunier  mine  near  Pence,  Wis., 
the  shaft  is  being  sunk  and  other  de- 
velopment done,  but  no  attempt  has 
been  made  to  mine  ore.  The  Republic 
Iron  &  Steel  Co.,  which  now  operates 
the  property,  has  purchased  a  number  of 
houses  in  the  village  of  Knight  from 
the  Oliver  company,  which  formerly  op- 
erated the  Plumer  and  Atlantic  mines. 
The  latter  property  has  been  drilled  ex- 
tsnsively  in  the  last  few  years  by  other 
interests,  and  one  or  two  diamond  drills 
are  still  in  operation  there.  A  trans- 
mission line  has  been  fc  lilt  to  the 
Plumer  from  the  33,000-volt  line  of  the 
Ashland  Pov^er  Co.  Transformers  and 
line  are  about  ready  for  operation.  The 
load  will  not  be  great  until  present 
operations  are  extended. 

The   Copper   District 

Calumet — Seneca  is  rapidly  reaching 
a  point  in  shaft  where  it  may  be  pos- 
sible to  open  up  both  additional  drifts 
in  Kearsarge  lode  ore.  The  shaft  is 
down  70  ft.  below  the  4th  level  and  the 
raise  to  the  4th  is  under  way.  It  will 
take  three  weeks  to  reach  the  5th  level 
and  have  the  plat  cut  ready  for  lateral 
development  to  the  lode.  On  the  3rd 
and  4th  levels  drifts  are  being  driven 
north  and  south  in  average  lode  rock. 

At  the  Gratiot  shaft  the  1.5th  level 
drift  south  is  in  250  ft.  from  the  shaft 
and  in  good  looking  rock. 

Houghton— Franklin  is  badly  hit  by 
the  lack  of  coal  and  has  been  compelled 
to  limit  operations  to  pumping. 


MONTANA 

Anaconda   Cuts   Rich   Ore  at   Depth   in 
Stewart   Shaft 

Butte — Uncovering  of  an  orebody  at 
a  depth  of  3,740  ft.  in  shaft  sinking  at 
the  Anaconda's  Stewai-t  mine  is  re- 
garded as  significant  in  that  it  shows 
the  extension  downward  of  high-grade 
ore.  The  deposit  is  more  than  6  ft. 
wide  and  is  an  extension  of  the  shoot 
on  the  2,800-ft.  level,  where  it  was  cut 
200  ft.  north  of  the  shaft.  On  the  2,800 
level  it  ran  about  25  per  cent  in  copper, 
and  at  the  greater  depth  as  high  as 
40  per  cent.  This  development  is  re- 
garded as  one  of  the  most  important 
Anaconda  has  made  for  some  time.  The 
Stewart  shaft  is  one  of  the  deepest  in 
Butte,  the  deeper  shafts  being  the 
Granite  Mountain  of  the  Noi-th  Butte 
company  and  the  High  Ore  of  the  An- 
aconda, the  latter  being  used  as  a  sump 
for  the  mines  situated  on  the  Anaconda 
hill. 

The  labor  situation  is  improving 
slowly  and  a  class  of  labor  is  being  se- 
cured that  is  more  efficient,  due  to  the 
weeding  out  of  the  I.  W.  W. 

Production  at  the  Davis  Daly  is  in- 
creasing gradually  as  men  are  added. 
A  working  agreement  has  been  reached 
with  the  Butte  &  Ramsdell,  whereby 
the  latter's  ores  at  depth  will  be  mined 
through  the  former's  workings. 

Neihart— The  Cascade  M.  &  M.  Co. 
has  suspended  operations  in  conse- 
quence of  the  I.  W.  W.  calling  a  strike 
in  the  district.  Other  companies  fol- 
lowed, including  the  Neihart  Consoli- 
dated. Neihart  Silver,  and  the  Florence 
and  Gault  properties.  Merchants  and 
business  men  immediately  announced 
that  they  would  go  upon  a  cash  basis 
and  that  credit  would  be  denied  all 
stores,  cafes  and  hotels  in  the  district. 
It  was  the  extensipn  of  credit  to  the 
I.  W.  W.  in  Butte  by  several  cafes 
which  enabled  the  radicals  to  hold  out 
as  long  as  they  did.  The  I.  W.  W. 
called  a  strike  without  notifying  the 
mine  managers,  later  making  a  demand 
for  an  increase  of  wages  from  $5.50  to 
$6. 

Glenn  District — A  wide  fissure  carry- 
ing low-grade  copper,  silver  and  lead 
has  been  opened  in  the  Great  Western 
property  on  Lost  Creek. 

Road  building  to  the  Bieber-Keith 
Mines  Co.'s  gold  property  in  the 
McCartney  mountains  \\nll  be  started 
at  once. 

Deer  Lodge — Emery  Silver  Mining 
Co.  is  building  a  power  line  from  Deer 
Lodge  to  its  50-ton  mill  at  the  mine 
dump. 

Eannack  —  The  Stallings  company, 
operating  in  Beaverhead  county,  has 
about  completed  its  mill  on  the  old 
Hendricks  mine,  a  gold  property. 

EIKston  —  Monarch  mill  will  soon 
start  shipping  of  concentrates  to  the 
East  Helena  smelter. 

Libby — Buildings  are  being  repaired 
and  the  work  of  completing  the  mill 
is  being  rushed  at  the  Lukens-Hazel 
mine. 


NEVADA 

.A'ason    Valley    Smelter    Rate    Hearing 

on    June    24 — Rochester    Combined 

Sued  —  Tonopah-Divide 

Changes    Announced 

Reno — The  Interstate  Commerce  Com- 
mission has  set  for  hearing  here  on  June 
24,  the  application  for  a  readjustment 
of  rates  on  copper  ores  and  concen- 
trates from  Plumas  County,  Cal.,  to  the 
Mason  Valley  smelter  at  Wabuska, 
Nev. 

The  Nixon  Nevada  mine  and  mill, 
ten  miles  north  of  Reno,  has  been  sold 
at  sheriff's  sale  for  $7,000.  The  prop- 
erty was  bid  in  by  Attorney  W.  M. 
Gardner,  representing  Boston  creditors. 
Other  suits  are  pending. 

Lovelock — Suit  has  been  instituted 
against  the  Rochester  Combined  Mines 
Co.  for  $260,000  by  18  note  holders. 
The  company  ovms  a  400-ton  mill  as 
good  as  new. 

Candelaria— ^Active  work  has  begun 
at  the  Consolidated  Cortez  Silver  Mines 
Co.,  that  passed  into  eastern  hands 
some  time  ago.  This  is  the  old  Wenban 
silver  mine,  discovered  in  1863,  and 
credited  with  a  production  of  $20,000,- 
000. 

Tonopah — Regular  production  and  de- 
velopment are  reported  for  the  Tonopah 
Belmont,  Tonopah  Extension,  Tonopah 
Mining,  and  West  End  companies. 

Official  announcement  has  been  made 
by  Charles  E.  Knox,  president  of  the 
Mizpah  Extension  company,  that  the 
recent  discovery  on  the  Halifax  1,100 
level  and  developments  in  a  raise  to 
the  Mizpah  Extension  1,155  level,  i.i 
Mizpah  Extension  territory,  bid  fair  to 
become  important  to  both  the  Mizpah 
Extension  and  Halifax  companies  and 
to  the  eastern  portion  of  the  Tonopah 
mining  district  as  a  whole.  Some  high- 
grade  ore  has  been  encountered  and  mill 
ore  is  being  developed  and  stoped  over 
a  width  of  7  ft.  To  date  1,018  tons 
have  been  mined  of  an  average  gross 
value  of  $19  per  ton.  The  Halifax  com- 
pany has  an  option  on  the  "Bird"  group 
of  the  Mizpah  Extension  company, 
which  can  be  closed  at  any  time  during 
the  next  fifteen  months,  provided  de- 
velopments warrant;  the  Halifax  to 
organize  a  new  company  and  retain  51 
per  cent  of  the  stock,  and  the  Mizpah 
Extension  to  receive  49  per  cent  of  the 
stock. 

Divide — The  change  in  the  personnel 
of  the  operating  department  of  the  Ton- 
opah Divide  Mining  Co.,  effective  June 
1,  has  been  officially  announced.  E.  J. 
Erickson,  who  is  Cal  Brougher's  rep- 
resentative in  Tonopah,  is  to  'liave 
general  supervision;  William  Watters 
i.s  to  resume  as  superintendent  of  the 
mine;  and  George  H.  Carrey  is  to  be 
consulting  geologist.  Development 
work  is  to  be  vigorously  prosecuted. 
The  sulphide  oi-e  in  the  southeast  drift 
on  the  bottom,  or  585  level,  is  lower  in 
grade  than  last  week  but  is  stiH  com- 
m.ercial.  No  crosscutting  has  as  yet 
been  done  in  order  to  determine  the 
v^ndth  of  the  orebodv. 
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Lordsburg — A  contract  will  be  let  at 
the  85  mine  by  the  Calumet  &  Arizona 
company,  the  new  owners,  for  deepen- 
ing the  main  hoisting  shaft  300  ft.  Work 
will  begin  promptly.  It  is  reported  that 
the  title  to  the  property  has  been  found 
to  be  clear.  A  number  of  old  employees 
at  the  85  have  been  let  go  by  the  C.  & 
A.  company. 

UTAH 

Bingham  —  The  old  New  England 
mine,  covering  50  acres  centrally  lo- 
cated in  Bingham  and  bounded  on 
three  sides  by  the  Utah  Copper,  United 
States,  and  Utah  Metal  &  Tunnel  prop- 
erties, has  been  acquired  by  Eastern 
ipterests.  The  new  company,  known 
as  the  Utah-Boston  Development  Co., 
is  incorporated  under  the  laws  of  Maine, 
and  capitalized  at  500,000  shares,  par 
value  $1.  The  property  is  accredited 
with    net    proceeds    of    about    $500,000. 

WASHINGTON 

Valley — A  kiln  of  special  design,  a 
crusher  and  storage  bins  are  to  be 
erected  at  the  magnesite  mines  of  the 
American  Mineral  Production  Co.,  six 
miles  from  Valley,  Stevens  County.  The 
crusher  will  be  built  near  the  portal  of 
the  Allen  tunnel 

CANADA 
British  Columbia 

By  Robert  Dunn 

The  snow  in  the  northe.n  mineralized 
areas  of  British  Columbia  is  taking 
rather  longer  to  disappear  from  the 
high  lands  than  is  usual  and  miners 
operating  in  the  Yukon  Territory,  in 
Atlin  and  other  contiguous  districts 
will  be  hindered  to  some  extent.  Not- 
withstanding, there  has  been  a  steady 
stream  of  prospectors  and  operators 
into  the  Portland  Canal  region  during 
the  last  two  months.  The  provincial 
government  is  planning  considerable 
read  and  trail  work  for  this  summer 
and  a  number  of  the  soldiers'  prospect- 
ing parties,  being  outfitted  by  the  ad- 
ministration, have  chosen  the  area  for 
their  work.  The  strike  of  the  Dolly 
Varden  employees  has  been  settled  by 
granting  the  demands  made,  miners 
being  paid  at  the  rate  of  $6.25  a  day; 
muckers  $5.75  and  trackmen  $5.75. 

Jedway — The  Ikeda  mine  near  Jed- 
way  is  to  be  opened  up  this  summer  and 
it  is  said  that  a  concentrator  will  be 
installed.  On  the  Southeastern  mine 
in  the  same  locality  surface  work  will 
continue  and  the  American  Smelting  & 
Refining  Co.  has  had  representatives 
inspecting  another  property  near  Jed- 
way. 

Slocan  District — Most  of  the  mines 
in  the  Slocan  district  are  again  in 
action,  water  scarcity  and  labor  trouble 
now  being  over. 

Allenby — The  Canada  Copper  Corpor- 
ation expects  to  start  work  at  Cop- 
per Mountain  and  at  the  Allenby  mill 
by  fall.  Trains  ai-e  running  between 
Princeton   and   Allenby  on   the   Copper 


Mountain  Branch  of  the  Kettle  Valley 
Ry.  The  concentrator  is  awaiting  the 
power  which  is  to  be  brought  over  a 
high  power  line  frcm  Bennington  Falls 
by  the  East  Kootenay  j^ight  &  Power 
Co.  H.  R.  Van  Wagenen,  general  man- 
ager, has  returned  from  Denver.  Colo, 
where  he  spcnit  the  winter. 

Rossland — Resumption  of  operation 
of  the  Velvet  mine,  near  Rossland  is 
expected  to  follow  its  acquisition  by 
H.  E.  Innis,  of  Sandon,  B.  C.  This 
property  was  controlled  for  some 
months  by  the  Granby  Consolidated 
tcmpany. 

Hope  —  Foley,  Welsh  &  Stewart,  of 
Vancouver,  are  to  develop  the  Eureka 
gold  mine,  near  Hope,  on  Silver  Creek. 
Machinery  and  supplies  are  being  ship- 
ped in. 

Princess  Royal  Island — The  Tonopah 
Belmont  Development  Co.  has  pur- 
chased the  Princess  Royal  property 
situated  close  to  its  mine.  Develop- 
ment is  planned  during  the  summer. 

Ontario 

Radium     Ore     Found  _  in    Ontario     Not 
Proved    in    Commercial    Quan- 
tity to  Date 

The  discovery  of  radium-bearing  ore 
in  the  form  of  pitchblende  in  Butt 
township  in  Ontario,  was  reported  in 
Engineering  and  Mining  Journal  of 
Nov.  22-29.  Since  then  the  ore  has 
been  found  on  a  number  of  other 
claims  surrounding  the  original  dis- 
covery, and  its  distribution  seems  to 
hf  fairly  extensive.  '  This  is  not  to  be 
wondered  at,  however,  as  there  were 
a  number  of  dykes  similar  to  the  one 
ir.  which  the  ore  was  found,  throughout 
the  country   adjoining. 

The  ore  is  similar  in  character  to 
that  found  on  the  original  discovery  but 
it  is  doubtful  that  it  occurs  in  any 
larger  quantity.  At  the  original  dis- 
covery it  was  necessary  to  make  a  long 
search  to  secure  a  couple  of  ounces  of 
the  ore  and  the  proposition  was  ap- 
parently not  commercial.  It  is  recog- 
nized, however,  that  there  is  always  the 
chance  of  finding  a  sufficient  concentra- 
tion to  render  the  find  more  interest- 
ing. 

The  Mining  Corporation  of  Canada, 
which  has  the  option  on  the  original 
discovery,  is  not  doing  anything  at 
present  as  there  is  some  conflict  re- 
garding the  title.  A  syndicate  of  North- 
ern Ontario  people  has  been  formed  to 
dt  some  work  on  one  ^^•f  the  other  prop- 
erties, iind  more  or  less  work  is  going 
on.  but  nothing  of  any  particular  merit 
lias  yet  been  found. 

Silver  Islet — R.  C.  Jamison  and  D. 
C.  Peacock,  engineers  of  Duluth,  are 
reported  to  be  installing  a  compressor, 
boilers  and  other  equipment  at  the  old 
Silver  Islet  mine  on  Lake  Superior 
preparatory  to  unwatering  the  proper- 
ty. Pumping  is  expected  to  begin 
soon. 

Sturgeon  Lake — The  old  St.  Anthony 
mine  at  Sturgeon  Lake  has  been  leased 
and  work  will  be  started  at  once.  The 
property  is   equipped   with   a   complete 


mining  plant  and  a  mill,  and  has  been 
developed  to  the  400-ft.  level. 

Toronto — The  Canadian  Light-Rail- 
way Construction  Co.  has  an  engineer 
and  staff  at  work  laying  out  a  route 
for  its  line  from  Elk  Lake  to  Gow- 
ganda. 

Chronology  of  Mining,  May,  1920 

May  Z. — Severe  windstorms  on  this 
and  following  day  caused  much  damage  • 
in  the  Joplin-Miami  district.  Minerals 
Separation  hearings  resumed  before 
Federal  Trade  Commission  in  New  York 
City. 

May  3. — Frederick  G.  Cottrell,  assist- 
ant director,  U.  S.  Bureau  of  Mines, 
nominated  to  be  director,  succeeding 
Van.  H.  Manning,  resigned. 

May  8. — First  annual  mine  rescue  and 
first  aid  contest  held  at  University  of 
California,  Berkeley,  Cai. 

May  10. — .American  Zinc  Institute 
held  second  annual  session  at  Chicago. 
— Colorado  committee  for  drafting  new 
mine  taxation  law  for  state  filed  report 
with  Tax  Commission. — Sudbury  nickel 
dihtrict  operators  granted  wage  in- 
crease, machine  men  getting  $5.25. 

May  14. — Governor  of  New  York 
.-signed  bill  for  licensing  pi'ofessional 
engineers.  —  Representative  Oldfield 
(Ark.)  introduced  bill  repealing  War 
Minerals  Relief  Act. 

.May  15. — Winona  mine  at  Houghton 
Mich.,  finally  suspended  operations. 

May  16. — Spindletop  oilfield,  Texas, 
damaged  by  windstorm  that  levelled  171 
oT  the  185  derricks  there. 

May  17. — Representative  Fairfield  in- 
tioduced  bill  authorizing  $10  premium 
on  new  gold  produced  by  American 
citizens  at  home  or  abroad. — Bill  intro- 
di'ced  authorizing  incorporation  of 
United  States  Oil  Corporation. — U.  S. 
Circuit  Court  of  Appeals,  San  Fran- 
cisco, Cal.,  reversed  decision  in  Federal 
M.  &  S.  Co.  vs.  Star  Mining  Co.  law- 
suit.— Director  of  Mint  announced 
.standing  order  from  Secretary  of  Treas- 
ury to  buy  silver  at  $1  per  ounce  under 
Pittman  .Act. 

May  18. — First  permit  under  general 
leasing  act  issued  by  Secretary  of 
Treasury  to  Crowley  County  Oil  De- 
velopment Co.  to  prospect  in  Pueblo, 
Ci)l.,  land  district. 

May  22. — Secretary  of  the  Interior 
I'ayne  approved  rules  and  regulations 
for  leasing  phosphate  deposits  on  pub- 
lic lands. 

May  26. — Jliami  Copper  Co.  peti- 
tioned, before  the  U.  S.  Circuit  Court, 
Philadeliihia,  Pa.,  to  file  supplemental 
bill  which  would  reopen  Minerals  Sepa- 
ration-Miami Copper  Co.  infringement 
suit  to  admit  newly  discovered  evidence. 

May  27. — .American  Institute  of  Min- 
ing &  Metallurgical  Engineers  received 
endownuMit  for  Robert  W.  Hunt  medal, 
and  conferred  first  award  of  that  medal 
on  Mr.  Hunt  himself. 

May  31. — Senator  C.  B.  Henderson 
(Nevada)  introduced  a  bill  authorizing 
leans  to  silver  producers,  that  mining 
operations  may  continue. 
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Silver  and  Sterling  Exchange 


Sterling 
I"'xchange 

Silver 

June 

Sterlinp 
Exchange 

Silver 

.lune 

New  York. 
Cents 

London, 
Pence 

Ne»  York. 
Cents 

London. 
Pence 

3 
4 

5 

392 
390 
389 

991 
98| 
97J 

561 
56| 
>6i 

7 
8 
9 

388 
390 

391 

941 

84 
81 

541 
48? 
451 

New  York   quotations   are   as  reported  by   Hrnnly   &   Harninn    nmi    am    in    Pcnls   per   troy   onnro 
of  bar  silver,  999  fine.     London  quotations  are  in  pence  per  troy  ounce  of  sterling-  silver.  925  fine. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 
Electrolytic 

18.35 

Tin 

Lead 

Zinc 

June 

99  Per  Cent 

straits 

50.50 

NY 

St.  I. 

St.  L. 

3 

48.75 

8.55 

8.50 

7  50 

4 

18.35 

47.25 

49.00 

8.50 

8  40 

7.55 

5 

18,35 

47.25 

49.00 

8.50 

8  40 

7.55 

7 

18.25 

46  50 

48.50 

8  50 

8  4(1 

7.60 

8 

18.25 

46.75 

49.25 

S.^0 

8  40 

7.60 

9 

18.25 

46.25 

48.75 

8 ,  50 

8  40 

7  60 

The  above  quotations  are  our  npprjiisal  nf  the  averagre  of  the  major  markets  based  jrenerally 
on  sales  as  maiJe  and  reported  by  prndui-cis  and  atrencics.  and  represent  to  the  best  of  our  judg- 
ment the  prevailing-  values  of  the  metals  for  prompt  and  nearby  deliveries  constituting^  the  major 
markets,  reduced  to  the  basis  of  New  York.  cash,  except  where  St.  Lou!**  is  the  normal  basing- 
point.     All  prices  are  in  cents  per  pound. 

Copper  is  <ommonly  sold  on  terms  "delivered. "  whi<-h  means  that  the  seller  pays  the  freig-ht 
from  refinery  to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  eonfusinir  to 
figure  net  prices  on  individual  transactions.  Consequently,  an  averagre  deduction  is  made  from 
the  "delivered"  price.  At  present  the  average  cost  of  delivery  from  New  York  refineries  is  o.l.s.-. 
per  lb.,  and  that  deduction  is  made  to  arrive  at  the  New  York  price.  When  i-opper  is  ?-nI(]  f.o.b. 
or  f.a.s.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ing-ots 
an  extra  of  O.O.^c.  per  lb.  is  chargred  and  there  are  other  extras  for  other  special  shapes.  Cathodes 
are  sold  at  a  discount  of  0.115c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at 
35c.  per  100  lb.  above  St.  Louis.  Tin  is  quoted  on  the  basis  of  si;ot  American  tin  09  per  cent 
g-rade,    and   si;ot    Straits   tin. 


London 


Copper 

Till 

Lead 

Zinc 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3.M 

Spot 

3M 

Spot 

42i 

43' 
43- 
42- 

3M 

3 

4 
5 
7 
8 
9 

92^ 
9U 

'901 
91 
90 

9Si 

94 

'94' 
94 

931 

106 
106 

iof. 

106 
106 

2631 
255 

253' 
2554 
253 

271 
261 

259' 
2624 
259i 

37 
37 

3SJ 
36i 
361 

38 
38 

37i 
38i 
38 

434 

44i 

45' 
451 
441 

The  above  table  gives  the  closing'  quotations  on  the  London  Metal   Exchange. 
in  pounds  sterling  per  ton  of  2.240  lb. 


All  prices  are 


Metal  Markets 

New  York,  June  9,  1920 

No  change  of  importance  has  feat- 
ured the  major  metal  markets  during- 
the  last  week,  with  the  exception  of  the 
bigr  drop  in  silver.  Copper  remains  in- 
active, lead  is  a  little  quieter,  zinc  firm 
but  slugrgish,  and  tin  fairly  active  but 
unsettled.  The  transportation  situation 
continues  to  improve  slowly. 

Copper 
The  slight  activity  reported  last  week 
among  the  larger  producers  did  not 
prove  lasting,  and  little  business  has 
been  reported  by  them  for  the  week 
ending  today.  They  are  optimistic, 
however,  and  feel  that,  having  weath- 
ered the  storm  so  far.  they  can  hold  out 
for  19c.  for  two  or  three  weeks  longer, 
or  until  the  next  buying  movement 
starts.  The  smaller  producers  continue 
to  sell  freely  at  ISgc,  and  outside  trad- 


ers, along  with  Japanese  interests,  are 
selling  down  to  17ic.  The  cheaper 
metal  is  mostly  in  the  shape  of  ingot 
bars. 

Lead 

Spot  metal  continues  extremely 
scarce,  the  price  ranging  from  8.90c.  to 
9.25c.;  two  hundred  tons  from  Buenos 
Aires  is  understood  to  be  available  at 
the  lower  price.  Mexican  duty-paid 
lead  continues  to  be  sold.  Internal  af- 
fairs in  Mexico  are  satisfactoi'y  to  the 
lead  producers,  but  some  difficulty  has 
been  experienced  in  securing  shipping 
space  from  Tampico. 

Futures  continue  to  be  contracted  for 
about  he.  under  the  market  for  late 
June  and  early  July,  which  we  quote. 
A  great  difference  of  opinion  exists  as 
to  what  the  pi'ice  of  lead  will  be  this 
fall.  Consumers  of  course  are  bearish. 
They  point  out  the  high  price  of  lead 
compared  with  pre-war  levels   and  say 


that  the  recent  general  reduction  of 
prices  is  bound  to  have  its  effect.  The 
clearing  up  of  the  i-ailroad  situation 
will  also  release  a  lot  of  lead  which 
has  been  tied  up,  so  they  say.  Pro- 
ducers, however,  can  see  no  reason  for 
any  reduction.  Labor  is  scarce  and  in- 
efficient and  promises  to  be  worse  this 
summer;  and  this  has  reduced  produc- 
tion away  below  estimates.  The  lower 
prices  for  silver  will  also  tend  to  retard 
production.  Stocks  are  low,  and  it  is 
claimed  that  no  tonnage  of  moment  is 
in  transit.  The  European  countries  are 
getting  back  to  work,  as  is  shown  by 
vastly  increased  exports,  and  will  re- 
quire more  and  more  raw  materials. 
Producers  consider  8c.  for  August  or 
September  lead  a  bargain  price. 

Zinc 

The  zinc  market  has  been  somewhat 
firmer,  with  the  gradual  increase  in  the 
London  price  during  the  week.  How- 
ever, the  latter  is  dovm  again  today. 
Sales  have  been  small,  and  confined 
largely  to  re-sale  lots,  producers  not 
being  interested  at  present  prices. 

Tin 

Unsatisfactory  conditions  still  ob- 
tain in  this  market.  The  London  price 
continues  to  drop,  but  the  local  quo- 
tation has  not  fallen  proportionately. 
This  is  because  the  local  market  quo- 
tations are  for  Straits  tin,  which  is 
scarce  both  here  and  in  London.  The 
London  market  quotations  indicate  an 
unrest  among  the  speculative  element, 
although  the  cost  of  production  is  with- 
out doubt  lower  with  the  drop  in  silver, 
as  the  workers  in  the  Far  East  are  paid 
in  that  metal. 

Producers  of  electrolytic  are  not 
anxious  sellers,  and  the  prices  asked 
are  about  the  same  as  for  Straits. 

Straits  tin  for  future  delivery:  June 
.3.  49J@50c.;  June  4,  481@49c.;  June  5, 
48J@49c.;  June  7,  48@481c.;  June  8, 
4Sl.i'®49c.;  June  9.  48@481c. 

Arrivals  of  tin,  in  long  tons:  June  1, 
Penang,  115;  China,  2.5;  June  2,  Liver- 
pool, 25;  Penang,  15;  Singapore,  20; 
June  3,  London,  130;  June  4,  London, 
l.'^O;  Liverpool  25;  June  7,  Liverpool, 
170;   .Australia.   150;   Hongkong,  150. 

Silver 
The  London  market  has  had  a  serious 
decline  the  last  week,  falling  from  SBJd. 
to  455d. — a  decline  equal  to  20c.  per  oz. 
in  the  New  York  market.  The  Eastern 
exchanges  have  become  demoralized; 
Shanghai  rates  having  fallen  to  92h- 
The  outlook  is  reported  weak,  but  there 
is  danger  of  the  selling  being  overdone. 
The  stock  of  silver  in  Shanghai  on  the 
22nd  of  May  consisted  of  40,330,000  oz. 
in  sycee;  30,000,000  dollars;  and  35 
U1CS   of  silver  bars   and   U.   S.   dollars. 
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Mexican  dollars:  June  3,  753c.;  June 
4;  75c.;  June  .5,  75c.;  June  7,  71ic.; 
June  8,  64c.;  June  9,  61  Sc. 

See  page  1340  for  further  comment. 

Gold 
Gold  in  London  on  June  3,  105s.;  June 
4,  105s.  5d.;  June  7.  105s.  9d.;  June  8, 
105s.  9d.;  June  9,  105s.  3d. 

Foreign  Exchange 
The  market  has  in  general  been  thin. 
In  units  to  the  dollar,  francs  and  lire 
on  Tuesday  were  13.00  and  17.00  re- 
spectively. German  marks,  2.47c., 
and  New"  York  funds  in  Montreal,  12  !i 
per  cent  premium. 

Other  Metals 
.\luniinum — Ingot    is    quoted    at   33c. 
per    lb.,   with    31i@32k.    open    market 
for  98@99  per  cent  virgin;   dull.     Un- 
changed. 

Antimony — Market  very  quiet.  Spot, 
8.'.@8i!c.  per  lb.;  Cookson's  "C"  grade, 
14c.  W.  C.  C.  brand,  9lc. 

'Antimony.  Needle — The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  9ic.  per  lb.,  although  demand 
continues  quiet.  Standard  powdered 
needle  antimony  (200  meshl  is  quoted 
at  from  12  to  ISc.  per  lb.  according  to 
quant'ty.     Unchanged. 

Bismuth— Unchanged  at  $2.70@$3 
per  lb    for  500-lb.  lots. 

Cadmium — Quoted  nominally  at  $1.40 
@$1.50  per  lb.     Unchanged. 

'Cerium  Metal  — There  has  been  no 
chanse  from  the  price  of  $8@$9  per  lb. 
m  inu'ot  foi-rn. 

Cobalt — Metal  remains  at  $2.50  per 
lb.  B'ack  oxide,  $2  per  lb. 

Ir-'dium — Purely  nominal  quotation  of 
$300  per  or..     No  business. 

Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 
XicJtel— Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c;  Monel  metal,  shot,  35c; 
blocks,   35c.,  and   ingots,   38c.   per   lb. 

Osmium — Open  market  prices,  $50@ 
$75  per  troy  oz. 

Palladium— Quoted  at  $70@$85  per 
oz.     Market  dull  and  weaker. 

Platinum — Market    weaker    at    $75@ 
$95  per  oz.     Little  business  transacted. 
Quicksilver — Increased  demand.  Quo- 
tation  $93   per   75-lb.   flask.   San   Fran- 
cisco wires  $83@$90;  steady. 

Ruthenium — Market  value,  $200@ 
$220  per  troy  oz.     Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

'Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 
Bauxite — Bauxite  for  aluminum  man- 
ufacture, containing  about  52  per  cent 
alumina,  less  than  2  per  cent  iron  oxide 
tmd  up  to  20  per  cent  silica,  and  arti- 


ficially dried  to  contain  not  more  than 
4  per  cent  free  moisture,  sells  for  $10 
per  gross  ton  at  mine.  Bauxite  con- 
taining 54  per  cent  alumina  and  about 
15  per  cent  silica  sells  for  $11  per  gross 
ton.  That  averaging  57  per  cent  alu- 
mina, 8  to  12  per  cent  silica,  less  than 
3  per  cent  iron  oxide  on  the  basis  of 
8  per  cent  fi-ee  moisture,  $13.  Ores  of 
very  low  silica  content  suitable  for 
manufacture  of  alumina  oxide  and  hy- 
drate of  alumina  command  a  fancy 
prxe. 

Chrome  Ore — Current  price  of 
chrome  ore  on  the  basis  of  Cr.O,  varies 
v.ith  the  sesquioxide  contained.  The 
guaranteed  50  per  cent  foreign  ore  with 
a  minimum  of  6  per  cent  silica  ranges 
irom  72c.  to  80c.  per  unit.  New  York. 
California  concentrates,  50  per  cent 
Cr.O,  and  upward,  60@65c.  per  unit, 
f.o.b.  mines.     Unchanged. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports:  Old 
Range  bessemer,  $7.45;  Old  Range  non- 
bessemer,  $6.70;  Mesabi  bessemer. 
$7.20;  Mesabi  non-bessemer,  $6.55. 
Shipments  during  May  approximated 
6,400  000  gross  tons,  as  compared  with 
6,615,341  tons  during  May,  1919. 

Manganese    Ore — Containing    45    per 
cent  Mn  and  over,  quoted  80@85c.  per 
unit.     Chemical  ore   (Mn  0=)    $80(S)$90 
per  gro's  ton.   Unchanged.    See  p.  1340. 
Molybdenum  —  Few  transactions. 

Quoted  nominally  at  85c  per  lb.  of  con- 
tained sulphide  for  85  per  cent  MoS^. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ores. — Ilmenite  52  per  cent 
TiOj.  Ic  per  lb.  for  ore.  Unchanged. 
Eutile,  very  little  on  market.  No  price 
quoted. 

Tungsten  Ore — Chinese  wolframite 
continues  to  be  quoted  $6.50(a)$7..50  per 
unit  of  WOi.  Bolivian  spot  is  offered 
nominally  at  $8.50  @$9  per  unit  of 
WOu 

Uranium  Ore  (Carnotite)— $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (U:0,).  Ores  must  contain  a  min- 
imum of  2  per  cent  UO.. 

Vanadium  Ore — Prices  are  usually 
based  on  vanadium  content,  and  at 
present  range  from  $1  to  $3  per  lb. 
of  contained  vanadium.  Variation  also 
depends  on  presence  of  lead,  copper,  ar- 
senic,  molybdenum,   uranium,  etc. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  ?90@$100  per  ton  is 
quoted.  Pure  white  oxide.  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 
Joplin,  Mo.,  June  5. — Zinc  blende,  per 
ton,  high,  $47.80;  basis,  CO  per  cent 
zinc,  premium,  $45;  Prime  Western, 
$45@$42.50;  fines  and  slimes,  $40@ 
$37.50;  calamine,  basis  40  per  cent  zinc, 
$36.  Average  settling  prices:  Blende, 
$45.04;  calamine,  $37.20;  all  zinc  ores, 
544.98. 

Lead,    high,    $104.90;    basis,    80    per 


•  Furnished   by   Foote   Mineral   Co..    Phlla- 
delphi.1.   Pa 


cent  lead,  $100;  average  settling  price, 
all  grades  of  lead,  $102.64  per  ton. 

Shipments  for  the  week:  Blende, 
7.415;  calamine,  162;  lead,  915  tons. 
Value,  all  ores  the  week,  $434,690. 

The  basis  of  $45  for  blende  was  paid 
by  one  agency  and  it  is  rumored  that 
another  met  the  advance,  the  greater 
sales  being  on  $43.50  basis,  with  a  few 
sales  $42.50.  Several  large  producers 
declined  to  accept  the  offerings  and 
sales  were  abridged.  Shipments  are 
severely  retarded  by  lack  of  cars,  even 
with  the  use  of  coal  cars  predominating. 

Platteville,  Wis.,  June  5. — Blende, 
basis,  60  per  cent  zinc,  $48@$51  base 
for  high-grade.  Lead  ore,  basis  80  per 
cent  lead,  $100  per  ton.  Shipments  for 
the  week:  Blende,  932;  calamine,  120; 
lead,  115;  sulphur  ore,  84  tons.  Ship- 
ments for  the  year:  Blende,  31,544;  cala- 
mine, 1,980;  lead,  2,991;  sulphur  ore, 
680  tons.  Shipped  during  week  to 
separating  plants,  2,255  tons. 

Non-Metallic  Minerals 

Asbesto." — Quoted  per  short  ton  f.o.b 
Thetford  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke.  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt; 
from  Sherbrooke  to  New  York.  27Jc.. 
carload  lots.  Crude  No.  1,  $1,800(3) 
$2500;  crude  No.  2,  $1.100@$1,.500: 
spinning  fibres,  $400@$700;  magnesia 
and  compressed  sheet  fibres,  SoOOfn) 
7400;  shingle  stock,  $100(5)$150;  paper 
stock,  $60@$80;  cement  stock,  $17.50@ 
S30;  floats,  $8.!50@$15  per  short  ton. 
Crude  No.  1,  f.o.b.  Thetford  Mine... 
freight  to  New  York  $8.45  per  ton  in 
carload  lots.  Five  per  cent  Canadian 
royalty  export  sales  tax  must  be  added 
to  these  prices. 

Barytes — Crude,  88  to  94  per  cent  ba- 
rium content,  $8@$10  per  net  ton; 
ground,  (white)  $20@$22  in  bags,  car- 
load lots;  (off-color)  $16@$18  in  bags, 
ci-rload  lots;  all  prices  f.o.b.  Kings 
Creek,  S.  C.  Prices  f.o.b.  Cartersville. 
Ga.,  are  $2o@$25  per  net  ton  foi 
ground,  (wh:te>;  $16@$19  for  ground 
(off -color);  $12  per  gross  ton  for  crude, 
88@94  per  cent.  Quotations  f.o.b.  New 
York  in  less  carload  lots  are  $37.50  per 
net  ton  for  ground  (white);  $25  per 
net  ton  for  ground  (off  color);  $23  per 
net  ton  for  crude  88  to  94  per  cent 
barium  content. 

Chalk— English,  extra  light,  5@7c. 
per  lb.;  light,  5@6c.  per  lb.;  dense, 
4@5c.  per  lb.,  f.o.b.  New  York.  Un- 
changed. 

China  Clay  (Kaolin)— Imported  lump, 
$25@$35:  imported  powdered.  $30@$60: 
domestic  lump,  $10@$20;  domestic 
powdered,  $25@$30,  all  per  net  ton. 
f.o.b.  New  York.  Crude,  $8@$12  net 
ton  f.o.b.  Virginia  points;  ground,  $15 
@$40  net  ton,  f.o.b.  Virginia  points. 

Feldspar— Crude,  $7.50(S)$8  per  gross 
ton,  f.o.b.  Maryland  and  North  Carolina 
points;  ground,  $18@$25.  car  lots,  f.o.b. 
Baltimore;  ground,  $16@$20,  f.o.b. 
North  Carolina  points;  up  to  $16  U-> 
$19  per  ton.  No.  1  ground,  f.o.b.  New 
York  State,  with  one  large  factory  two 
months  behind  on  contracts. 
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Fluorspar — Ohio  district:  prompt,  $28 
per  ton;   contract,  $23@$25   per   ton. 

Fuller's  Earth — Remains  firm  at  $25 
@$30  per  ton  for  domestic  and  $35@ 
$40  for  foreign,  with  little  material 
available. 

Graphite  — -  Present  quotations  for 
crucible  flake  are:  80  per  cent  carbon 
content,  5c.  per  lb.;  90  per  cent,  10c.; 
30  per  cent  (dust  polish  grade)  Ic;  50 
per  cent  (dust  facing  grade)  2c.,  f.o.b. 
Ashland,  Ala.  Quotations  f.o.b.  New 
York  for  crucible  flake  are:  85  per  cent 
carbon  content,  8c.  per  lb.;  88  per  cent, 
9le.  per  lb.;  90  per  cent,  10?.c.  per  lb. 
There  appears  to  be  a  slightly  better 
niarket  for  the  90  per  cent  grade  of 
crucible  flake,  with  probability  of  a 
stronger  demand.  Mexican  amorphous 
graphite  is  being  sold  at  $45@$55  per 
short  ton;  Korean,  34c.  per  lb.;  Mada- 
gascar, 8c.;  Ceylon,  43@15Jc.,  according 
to  quality. 

Gypsum — Wholesale  price,  plaster  of 
paris  in  carload  lots,  is  $3.75  per  250- 
Ib.  bbl.,  alongside  dock  New  York. 
Kaolin — See  China  Clay. 
Magnesite — Dead  burned,  for  refrac- 
tory (see  Refractories). 

Magnesite,  Calcined  —  High-grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35@$40  per  ton  in  carload  lots 
f.o.b.  California  poii  ts.  The  price  of 
freshly  ground  calcin>  d,  suitable  for  the 
flooring  trade,  is  $65y$75  per  ton  f.o.b. 
Eastern  points. 

Mica — No  change  in  prices  per  lb.  for 
block  mica  slightly  stained  according  to 
grade:  No.  6,  50t.;  No.  5,  $1.20@$1.40; 
No.  4,  $2@$3;  No.  3,  $4.25@$5;  No.  2, 
$5..50@$7;  No.  1,  $8;  all  prices  f.o.b. 
New  York.  Prices  quoted  per  lb.,  f.o.b. 
New  York,  for  clear  block  mica  accord- 
ing to  grade  are:  No.  6,  55c.;  No.  5,  $2; 
No.  4,  $4;  No.  3,  $5.75;  No.  2,  $7;  No. 
1,  .?9;  Al,  $14;  extra  large,  $25. 

.Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Phosphate  Rock  —  Prices  quoted  per 
long  ton  at  Florida  ports  are:  68  per 
cent  tricalcium  phosphate,  $6.85;  70  per 
cent,  $7.35;  74  to  75  per  cent,  $10;  75 
per  cent  minimum,  $10.50;  77  per  cent 
ctnt  minimum,  $12.50.  Situation  un- 
changed. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2ic.  per  lb.     Unchanged. 

F'yritcs — Placing  of  additional  tax  in 
Spain  is  holding  down  imports  of  this 
mineral.  Spanish  furnace  size  ore  has 
sold  at  16Sc.  Freights  range  from  15s. 
to  17s.  No  change  in  domestic  situa- 
tion. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  li  to  2  in.,  $14;  rice,  $17,  all  net 
tin,  f.o.b.  Baltimore  Lump,  carload  lots, 
$r.@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — Market  remains  unchanged, 
with  a  quiet  domestic  and  heavy  foi-- 
eign  demand.  Prices  average  $18  per 
ton  for  domestic,  and  $20  for  export, 
f.o.b.  Texas  and  Louisiana  mines. 

Talc — Prices  f.o.b.  Vermont  are  $9.50 
(Si$14  per  ton,  paper  making;  roofing 
grades,  $8@$9;  rubber  grades,  $9@$15. 
California  talc   sells  for  $20@$35,  tal- 


cum powder  grade.  Quotations  for 
southern  talc  are:  powdered,  carload 
lots,  $12  per  ton;  less  than  carload,  $15, 
f.o.b.  cars.  Freight  to  New  York,  $5.25 
per  ton,  carload  lots;  less  than  carload 
lots,  $9.25. 

Mineral  Products 
Arsenic — White  arsenic,  14@15c.  per 
lb.;    sulphide,    powdered,    20(5)21c.    per 
lb.,  f.o.b.  works. 

Nitrate — Soda  quoted  at  $3.82  to  $3.85 
per  cwt.,  ex  vessel,  Atlantic  ports. 
Market  dull. 

Potassium  Sulphate — Domestic,  $200 
per  ton.  German,  at  New  York,  same 
price. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  per  ton  f.o.b. 
Niagara  Falls,  N.  Y.     Unchanged. 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  American  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 

P^rrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium, 
6  to  8  per  cent  carbon,  17@18c.  per  lb. 
of  chromium  contained;  4  to  6  per  cent 
carbon,  18(a)19c. 

Ferromanganese — Domestic,  76  to  80 
per  cent,  delivered,  $200@$225  per  ton 
for  futures;  car  lots,  spot,  $235(5)$250 
per  ton;  small  lots,  $275.  English,  c.i.f. 
tidewater,  $200,  last  half  delivei-y- 
Spiegeleisen  —  Spot  prices,  $70@$75 
per  ton,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  are  quoted  at  $2.25 
@$2.75  per  lb.  of  contained  metal. 

Ferrosilicon  —  Electrolytic,  50  per 
cent,  delivered,  $78@$80  f.o.b.  Buffalo; 
75  per  cent,  $150,  delivered,  Pittsburgh, 
Valleys,  Cleveland.  Bessemer,  10  per 
cent,  $62.50;  11  per  cent,  $65.80;  12  per 
cent,  $69.10,  f.o.b.  furnaces  at  Jackson 


Ohio. 


All 


85c@ 


and     New     Straightsville 
prices,  per  ton. 

Ferrotungsten — Unchanged    at 
$1.15  per  lb.  contained  tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — Basis  30-40  per  cent, 
$6.50@$7  per  lb.  of  V  contained. 

Metal  Products 

Copper  Sheets — No  change  in  Jan.  7 
price  of  29Jc.  per  lb.;  wire,  quoted  22J 
@22Jc.;  market  still  strong. 

Lead  Sheets — Full  lead  sheets,  12Jc.; 
cut  lead  sheets,  12ic.  in  quantity  prices, 
mill  lots.     Unchanged. 

Nickel  Silver — Unchanged  at  39ic. 
per  lb.  for  18  per  cent  nickel. 

Yellow  Metal  —  Dimension 
263c.;  sheathing,  253c.;  rods,  S 
233c.     Unchanged. 

Zinc  Sheets— $12.50  per  100  lb  , 
8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.     Unchanged. 

Refractories 

Chrome  Brick — Unchanged  at  $70@ 
$75  per  net  ton,  f.o.b.  ChestW,  Pa. 

'  Furnished  by  Foote  Mineral  Co.,  Phila- 
delphia, Pa. 
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Chrome  Cements^Unchanged  at  $45 
(g)$50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick  —  First-qualitv  fire  clay, 
$45(5)$50  per  1,000,  f.o.b.  Clearfield,  Pa.; 
second  quality,  $40@$45  per  1000,  f.o.b. 
Clearfield,  Pa.  Fire  clay,  $5  to  $7  net 
ton,  f.o.b.  Baltimore.  A  correspondent 
informs  us  that  first-quality  fire  clay 
brick  sells  at  plants  in  New  Jersey  at 
$75  per  1,000  and  in  St.  Louis  at  .$45. 

Magne.site — Dead  bumed,  $48@$55 
per  net  ton,  f.o.b.  Chester,  Pa.;  brick, 
9  X  41  X  2S  in.,  $90@$95  per  net  ton, 
f.o.b.  Chester,  Pa.  Dolomite  is  selling 
at  $12.50  per  ton,  f.o.b.  Ohio. 

Silica  Brick— $.50 @ $55  per  1,000,  f.o.b. 
Mount   Union,  Pa. 

A'ote — Minimum  price  at  time  of  shipment 
prevails  in  the  list  of  refractories. 

Iron  Trade  Review 
Pittsburgh,   June   8,   1920 

Pig  Iron — Prices  are  unchanged: 
Bessemer,  $43;  basic,  $43.50;  foundry, 
$45,  f.o.b.  Valley  furnaces,  freight  to 
Pittsburgh  being  $1.40.  W.  P.  Snyder 
&  Co.  report  average  prices  in  May, 
based  on  actual  sales,  at  $42,603  for 
bessemer  and  $43,485  for  basic,  both  at 
Valley  furnaces. 

Production  of  coke  and  anthracite  pig 
iron  during  May,  according  to  Iron  Age, 
amounted  to  2,988,881  gross  tons,  or  an 
average  of  96,415  tons  per  day,  as  com- 
pared with  2,739,797  tons,  or  91,327  tons 
per  day,  in  April. 

Birmingham,  June  7,  1920 

The  pig-iron  market  in  the  Birming- 
ham district  is  strong,  although  during 
the  past  week  there  has  been  a  little 
lull  in  the  selling.  Effort  is  being  given 
to  production  and  delivery,  with  much 
success.  Inauiries  for  iron  for  1921  de- 
livery have  not  been  given  encouraging 
answers,  nor  has  any  price  been  fixed 
at  which  the  iron  for  that  period  will 
be  sold.  Present  quotations  are  on  a 
level  of  $42  per  ton.  No.  2  foundry, 
1.75  to  2.25  per  cent  silicon  content. 
Even  with  an  increasing  output,  the 
probable  make  of  the  last  half  of  the 
year  in  Alabama  has  been  sold  already, 
and  there  is  no  belief  that  cancellation 
of  orders  impends.  Some  export  busi- 
ness is  again  in  sight.  The  Gulf  States 
Steel  Co.  has  taken  on  orders  for  steel 
wire  and  nails  for  South  American  de- 
livery, the  product  to  be  placed  in  that 
country  from  September  to  December. 
Arrangements  are  being  made  for 
transportation. 

Charcoal  and  Coke 

Charcoal  —  Large  quantities  sell  as 
follows:  Willow,  7c.  per  lb.;  hardwood, 
41c.  per  lb.,  in  250-lb.  bbl. 

Buffalo — For  72-hour  Connellsville 
foundry,  $15;  for  48-hour  furnace,  $13.- 
50  per  ton. 

Connellsville — Market  stiffer.  Prompt 
furnace,  $14.50(S)$15.;  prompt  foun- 
dry, $15@$15.50,  contract  foundry,  $11 
@-$12  j-er  net  ton  at  ovens.     Nominal. 

New  River — Furnace,  $12@$14  and 
foundry,  $14  per  ton. 

Pocahontas — FuBnace,  $12@$13  per 
ton. 

Wise  County — Furnace,  $13@$14  per 
ton;  foundry,  $14@$15  per  ton. 
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Decline  in  Silver 

In  view  of  the  fact  that  the  common  impression  regard- 
iiiK  silver  quotations  is  that  they  should  hold  around  $1 
per  oz.,  an  explanation  is  in  order  eh'cidatint;  the  siKnifi- 
cance  of  the  recent  drop  below  the  dollar  quotation,  which 
is  recorded  in  the  early  June  market.  The  expected  dollar 
quotation  is,  of  course,  in  conformity  with  the  prospective 
re-purchases  of  silver  produced  in  the  United  States,  under 
the  Pittman  Act.  The  Government  will  only  buy  such 
silver  for  $1  per  oz.  as  is  certified  beyond  question  to 
have  been  mined  and  refined  in  the  United  States.  The 
silver  producers  should  realize  that  the  price  of  $1  an  ounce 
is  a  quotation  for  deliveries  at  the  mint,  so  that  even  when 
the  Government  plan  is  in  operation  silver  prices  will  net 
a  trifle  less  than  the  dollar  quotation.  However,  the  ar- 
rangements for  purchasing  this  silver  have  not  been  per- 
fected, and  the  Government  machinery  necessary  to  ex- 
pedite the  purchases  has  not  yet  been  put  in  motion,  as  the 
affidavit  which  the  Government  has  prepared  has  been 
found  unworkable.  Conferences  are  being  held  between 
the  smelting  companies  and  the  Government  to  determine 
details,  and  it  is  hoped  that  within  a  week's  time  satisfac- 
tory arrangements  will  have  been  perfected. 

Foreign  silver,  or  silver  in  markets  outside  the  United 
States,  will  depend  for  its  price  upon  the  usual  market 
conditions,  and  it  is  this  "outside"  silver  which  is  being 
<luoted  below  $1  per  oz.  Mexican  and  Canadian  silver,  for 
example,  cannot  be  sold  to  the  United  States  Government 
at  the  $1  price  and  must  seek  its  market  in  the  general 
trade  level.  The  domestic  silver-consuming  industries  such 
as  the  moving-picture  business  naturally  will  tend  to  pur- 
chase foreign  silver  under  the  present  condition.  Thus  we 
have  an  unusual  situation  in  silver,  with  two  quotations 
really  in  force,  one  taking  care  of  the  domestic  produc- 
tion at  $1  per  oz.  and  the  other  quoting  prices  in  the 
market  for  silver  produced   outside  the  United   States. 

Only  two  months  ago  silver  was  still  causing  anxiety 
in  the  financial  world,  as  the  price  seemed  destined  to 
alter  existing  subsidiary  coinage  systems,  resulting  in  ex- 
tensive melting  of  silver  coins.  During  the  last  two  months, 
however,  a  great  and  unanticipated  change  has  come.  From 
a  high  in  March  of  $1.32  to  quotations  around  81e.  at  present 
there  is  a  drop  of  some  .38  per  cent,  which  is  a  gage  of  the 
rapid  decline.  It  would  appear  highly  impi'obable  from  the 
developments  in  the  last  few  weeks  that  silver's  recovery 
from  the  tremendous  blow  it  has  received  will  take  it  to  the 
heights  that  were  extravagantly  predicted  last  winter. 

The  causes  of  the  decline  in  price  kave  been  currently 
indicated  in  the  market  section  and  editorially  commented 
upon  in  Enniiicering  and  Minivci  Jonrnnl.  Briefly,  it  has 
been  attributed  to  the  abatement  of  the  Chinese  silver  pur- 
chases, which  were  the  principal  sustaining  influence  dur- 
ing the  winter,  and  still  more  recently  to  selling  in  India. 
However,  the  drop  may  also  be  considered  as  due  to  the 
general  economic  tendency  toward  lower  prices.  Most  of 
the  metals  have  gradually  declined  during  the  spring. 

The  steadiness  of  present  silver  prices  now  depends  in 
the  United  States  on  the  Government's  purchases  under 
the  Pittman  Act,  whereas  the  international  market  looks 
to  India  as  a  stabilizing  influence.  A  few  months  ago, 
India  reorganized  her  currency  system  to  conform,  as  was 
stated  in  some  quarters,  with  the  high  price  of  silver,  but 
the  real  purpose  of  the  reorganization  was  to  link  the 
rupee  to  gold  and  not  to  the  pound  sterling,  as  had  been 
the  case  under  the  former  gold-exchange  standard.  This 
step  was  taken  by  some  silver  authorities  to  mean  "peg- 
ging" the  price  of  silver  to  over  $1..30  per  oz.,  but  sub- 
sequent events  have  shown  the  fallacy  of  this  assumption. 
Although  India,  by  raising  the  rupee  rate  in  February  last, 
restored  the  token  value  of  that  coin,  this  arrangement 
had  no  moi-e  effect  on  the  price  of  silver  than  a  similar 
action  on  the  part  of  the  United  States  would  have  had  if 
the  exchange  rate  of  the  twenty-five  cent  piece  were  arbi- 
trarily raised  to  three  for  a  dollar.  Nevei-theless,  the 
change  in  the  exchange  r-ate  of  the  silver  rupee  was  an 
event  of  historical  importance;  this  and  the  Pittman  Act 
:nay  be  considered  the  most  important  bits  of  legislation 
affecting  silver  that  have  been  enacted  for  many  years. 


The  uncertainty  in  making  predictions  as  to  the  future 
of  silver  lies  in  the  fact  that  silver  is  a  commodity  sub 
ject  mainly  to  government  requirements.  This  is  clear 
when  one  realizes  that  about  three-quarters  of  the  world's 
annual  silver  production  goes  to  India,  to  disappear  from 
view,  and  that  the  silver  imports  of  india  are  made  under 
authority  of  that  government.  Furthermore,  India's  re- 
quirements are  about  as  much  a  question  of  fancy  as  of 
trade,  which  heightens  the  enigmatical  position  of  that 
country.  Prediction  as  to  what  the  Indian  demand  will  be, 
outside  of  government   circles,  is   difficult. 

Mexico's  political  difficulties  should  not  impair  the  silver 
production  of  that  country,  as  this  industi-y  is  an  essential 
one  to  the  conduct  of  the  government.  As  long  as  one 
faction  of  the  contending  parties  is  in  genuine  control  of 
the  country,  it  is  likely  that  no  attempts  will  be  made  to 
molest  the  silver-mining  industry.  The  behavior  of  the  rev- 
olutionists has  been  gratifying,  and  the  belief  is  expressed 
in  some  quarters  that  the  new  regime  is  an  improvement 
over  the  old.  Where  American  mining  interests  have  been 
disturbed  by  the  strife,  property  rights  generally  have 
been   accorded    unusual   respect. 


The  Manganese  Market 

Conditions  in  the  manganese  market  are  similar  to  those 
of  the  chrome-ore  market.  The  United  States  has  no  high- 
grade  manganese  deposits  comparable  to  those  of  India  and 
Brazil,  and  hence  the  domestic  output  finds  strong  competi- 
tion in  foreign  manganese  ores  imported  into  this  cou..,ry. 

Manganese  mining  in  one  respect  is  a  more  difficult 
operation  than  chrome  mining,  as  the  process  of  selecting 
the  high-grade  from  the  low-grade  material  gives  greater 
trouble,  the  appearance  of  low-grade  manganese  ore  closely 
resembling  that  of  high  grade,  and  the  specific  gravity  is 
almost  the  same  for  comparatively  large  variations  in  im- 
purities. Consequently,  there  have  been  received  many 
shipments  of  manganese  ore  objectionably  high  in  such 
impurities  as  silica.  One  California  producer  has  recently 
advised  the  Engmcvruin  and  Mining  Journal  that  there  are 
many  manganese  mines  in  California  that  could  produce  had 
they  a  guaranteed  market  with  a  price  of  at  least  $2.5  per 
ton,  and  states  that  there  are  a  good  many  carloads  of 
manganese  ore  of  variable  grade  at  different  railway  ship- 
ping points  in  California  that  could  be  purchased  at  a  price 
lower  than  $2.5.  The  possibilities  are  against  any  market 
for  this  low-grade  material. 

Production  of  manganese  in  1919,  according  to  the  U.  S. 
Geological  Survey,  amounted  to  58,085  gross  tons  of  high- 
grade  manganese  ore.  A  comparative  table  of  production 
follows. 

tirailoofOre  1918  I^IV 

35<^„  or  niorenuiiiBiuiiM-  305,81)''  58,085 

10  to  35%iimngiUi<-s,'  102,94(1  287,782 

5to  10%nmugiin.'.-<.'  242.585  108,481 

These  figures  attest  the  great  decline  in  production  of 
manganese  during  the  past  year,  because  of  a  drastic  de- 
crease  in   demand. 

Manganese  ore  imported  into  the  United  States  amounted 
to  333,344  gross  tons  in  1919,  compared  with  491,303  gross 
tons  in  1918,  and  629,972  tons  in  1917.  Approximately 
75  per  cent  of  the  imported  ore  in  1919  came  from  Brazil, 
and   10  per  cent  from  Cuba. 

The  present  market  is  interestingly  commented  upon  by 
one  of  our  correspondents,  who  is  a  large  user  of  ore  in 
the  East  and  advises  that  his  firm  was  i-ecently  offered 
good  grades  of  ore  averaging  48  to  50  per  cent  metallic 
manganese  for  80c.  to  .S5c.  per  unit,  delivered,  Baltimore 
and  New  York.  This  company  contends  that  this  price 
was  rather  high  and  that  the  market  is  nearer  75c.  per 
unit.  He  is  of  the  opinion  that  the  domestic  producers  are 
fairly  well  supplied  for  manganese  ore  over  the  remainder 
of  1920,  and  it  is  his  personal  opinion  that  the  price  will 
be  lower. 

Correction 

In  the  Monthly  Copper  Production  table  published  in  our 
.ssue  of  June  5  the  copper  productions  of  the  Ray  and 
Shattuck  .Arizona  companies  should  be  transposed. 
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Company  Reports 


Arizona  Copper  Co. 

Copper;  Arizona 

The  annual  report  for  the  fiscal  year  ending  Sept.  30. 
1919,  indicates  that  18,237  tons  of  bessemer  copper  was 
produced,  having  a  value  of  £1,473,654  Os.  Id.  Working 
expenses  amounted  to  £1,304,421  8s.  7d.;  general  charges 
were  £153,965  lis.  6d.  Net  profit  balance  totaled  £108,- 
634  18s.  lid.;  dividends  on  "A"  preference  shares  for  the 
period  amounted  to  £2,374  Os.  Od.;  the  dividends  on  "pref- 
erence stock"  were  £22,157  2s.  Od.  ("A"  preference  capi- 
talization is  £7,480  10s.;  "preference  stock"  is  £316,530  Os.). 
Surplus  on  Sept.  30,  1919,  amounted  to  £134,357  18s. 


Greene  Cananea  Copper  Co. 

Copper;   Mexico 

The  annual  report  for  the  year  1919  states  that  41,404,810 
lb.  of  copper  was  produced  from  its  own  and  purchased 
ores,  as  well  as  1,739,789.55  oz.  of  silver  and  9,167.647  oz. 
of  gold.  The  refined  copper  was  produced  at  a  cost  of 
14.750c.  per  lb.,  which  includes  all  expenses  and  Federal  taxes. 
The  price  i-eceived  for  refined  copper  sold  during  the  year 
was  18.665c.  per  lb.  Net  income  for  the  year  after  chai-g- 
ing  off  all  expenses  and  taxes  amounted  to  $1,104,037.34. 
One  dividend  amounting  to  $750,000  was  distributed  to 
stockholders  (500,000  shares  at  $100  par  value).  Surplus 
on  Dec.  31,  1919,  was  $7,837,309.32. 


Granby  Consolidated  Mining,  Smelting,  and 
Power  Co.,  Ltd. 

Copper;  British  Columbia 

A  report  of  operations  for  the  six  months  ending  Dec. 
31,  1919,  shows  that  11,260,585  lb.  of  copper,  670,486  oz. 
of  silver,  and  9,697  oz.  of  gold  were  produced.  The  aver- 
age price  obtained  for  the  copper  sold  was  19.6c.  per  lb. 
Gross  profits  amounted  to  $599,387.29;  taxes,  interest, 
and  other  charges  to  $539,487.21 ;  and  net  profits  to  sur- 
plus were  $59,900.08.  On  Dec.  31,  1919,  surplus  account 
stood  at  $1,184,309.44. 


Waihi  Gold  Mining  Co.,  Ltd. 

Gold;  New  Zealand. 

The  annual  report  of  the  directors  of  the  Waihi  Gold 
Mining  Co.,  Ltd.,  for  the  year  1919  states  that  the  gold  and 
silver  realized  from  treating  192,613  tons  of  ore  amount  in 
value  to  £380,402  Is.  6d.  Interest  amounted  to  £28,317 
7s.  lOd,  giving  a  total  of  £408,719  9s.  4d.  Expenditurea 
totaled  £220,803  12s.  8d.,  so  that  balance  remaining 
amounted  to  £187,915  16s.  8d.  Four  quarterly  dividends  of 
Is.  each  were  paid  on  the  495,907  shares  of  £1  par  value 
outstanding,  which  amounted  to  £99,181  8s.  Od.,  a  splendid 
record  for  a  gold  mine  at  this  time. 


Hollinger  Consolidated  Gold  Mines,  Ltd. 

Gold;  Ontario 

The  annual  report  of  the  Hollinger  Consolidated  Gold 
Mines,  Ltd.,  for  1919  shows  a  net  profit  of  $2,321,290.07 
from  operations,  out  of  which  $1,722,000  was  paid  in  divi- 
dends (35c.  per  share  on  4,920,000  shares,  $5  par  value, 
outstanding).  Production  amounted  to  711,882  tons,  with 
an  average  value  of  $9.73  per  ton.  Net  value  recovered 
from  operations  amounted  to  $6,722,266.81.  Working  ex- 
penses absorbed  $3,222,617.11.  Including  taxes  and  miscel- 
'aneous  expenditures,  total  expenses  were  $4  741,809.14. 


United  Eastern  Mining  Co. 

Gold;  Arizona 

The  annual  report  for  1919  states  that  production  of 
gold  amounted  to  94,126.905  oz.  and  silver  production  to 
57,684.76  oz.  Bullion  sales  totaled  $1,969,450.83,  the  aver- 
age price  received  for  silver  being  $1.13.  The  average  cost 
of  all  operations  and  expenses  for  the  year  was  $9.21  per 
ton.  Total  operating  costs  were  $883,835.94.  The  net  in- 
come from  operations  was  $1,073,935.04.  Distributions  to 
stockholders  in  1919  amounted  to  $899,580  on  the  $1,363,- 
000  capitalization  of  the  company.  Capital  surplus  on 
Dec.  31,   1920,  stood  at  $1,576,271.22. 

A  statement  of  production  and  operating  costs  for  the 
first  four  months  of  1920  shows  that  total  operating  in- 
come for  this  period  amounted  to  $410,170.83,  that  38,210 
tons  was  milled,  having  a  total  value  of  $752,630.95.  and 
that  the  operating  costs  were   $317,514.95. 


Tonopah  Extension  Mining  Co. 

Silver ;   Nevada 

The  fifteenth  annual  report  of  the  Tonopah  Extensior. 
Mining  Co.  for  the  fiscal  year  ended  March  31,  1920,  states 
that  the  available  surplus  for  the  year  was  $189,896.76. 
The  dividend  distributions  were  $321,177.94,  or  25  per  cent 
on  the  1,292,801  48/119  shares  of  par  value  $1  outstanding. 
After  providing  for  Federal  taxes,  but  before  allowing  for 
depletion,  the  net  income  for  the  year  was  $346,653.18, 
compared  with  $537,100.12  for  the  preceding  year.  Pro- 
duction amounted  to  70,611  tons,  containing  858,411.53  oz. 
of  silver,  an  average  of  12.157  oz.  per  ton,  and  8,180.33  oz. 
of  gold,  an  average  of  0.116  oz.  per  ton.  Recovery  of 
metals  amounted  to  $15.34  per  ton.  The  average  pi-ice  of 
silver  received  was  $1.1744  per  oz.  Surplus  March  31, 
1920,  amounted  to  $1,693,726.88. 


La  Rose  Mines,  Ltd. 

Silver;  Canada 
Production  of  silver  by  the  La  Rose  Mines,  Ltd.,  amounted 
to  289,317  oz.  of  silver  in  1919,  according  to  the  thirteenth 
annual  report  of  the  company.  The  net  profit,  on  an  aver- 
age price  of  $1.17  per  oz.  received  for  the  product,  amounted 
to  $30,204.81.  Surplus  on  Dec.  31,  1919,  was  $514,424.24. 
The  net  cost  of  production  was  $1.0521  per  oz.  No  dividend 
was  paid  in  1919. 


Utah  Apex  Mining  Co. 

Silver- Lead;  Utah 

The  annual  report  of  the  Utah  Apex  Mining  Co.  for  the 
year  1919  states  that  mining  and  milling  expenses  amounted 
to  $881,993.91.  Other  items  brought  total  expenses  to 
$1,171,294.57.  Proceeds  from  sale  of  ore  were  $981,939.76, 
and   the  net   loss,  for  the   year  amounted   to  $133,647.21. 


International  Nickel  Co. 

Nickel;  United  States  and  Canada 
The  annual  report  for  the  fiscal  year  ending  March  31, 
1920,  shows  that  net  profits,  after  deducting  expenses, 
depreciation,  depletion,  tax  provisions,  and  other  charges, 
were  $2,745,734.50.  Earnings  of  all  properties  amounted 
to  $6,365,472.29;  net  income  was  $4,887,060.06.  Dividends 
amounting  to  $534,756,  or  6  per  cent,  were  paid  from  the 
earnings  for  the  year  on  the  $8,912,600  preferred  stock 
outstanding.  Surplus  on  March  31,  1919,  amounted  to  $10,- 
391,233.28. 
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June  5,  1920 
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E.  G.  Spilsbury  Engineering  Co.  are 

located  at  1.32  Nassau  St.,  New  York 
City  ('phone  Beekman  150). 

The  Hyatt  Roller  Bearing  Co.  is  now 
located  at  Sixth  Ave,  and  41st  St.,  New 
York  City.     ('Phone:  Bryant  5900.) 

Four  Wheel  Drive  Auto  Co.,  Clinton- 
ville,  Wis.,  announces  the  appointment 
of  E.  A.  Samels  as  assistant  sales 
manager. 

Sturtevant  &  Bergh,  mining  engi- 
neers, announce  opening  of  offices  at 
425  Felt  Building,  Salt  Lake  City,  Utah. 
('Phone:  3697  Wasatch.) 

L..  K.  Armstrong  &  John  C.  Semple, 
mining  engineers,  announce  their  part- 
nership, with  offices  at  720  Payton 
Building,    Spokane,    Wash. 

Edward  B.  Richardson  and  Harry 
Gay  announce  their  pai'tnership  as 
Richardson  &  Gay.  consulting  engi- 
neers, 220  Devonshire  St.,  Boston  9, 
Mass. 

E.  J.  Buegler,  formerly  consulting 
engineer  of  the  Westinghouse,  Church, 
Kerr  Co.,  has  been  elected  a  vice-presi- 
dent of  The  Foundation  Co.,  and  will 
be  in  charge  of  engineering. 

AUingham  Flotation  Co.,  Los  Ange- 
les, Cal.,  is  installing  one  nine-foot 
rougher  and  one  six-foot  cleaner  in  the 
new  mill  of  Abe  Lincoln  Mining  Co. 
at  Wickenburg,  Ariz. 

Conneaut  Shovel  Co.  has  recently  ac- 
quired ten  acres  of  land  immediately 
west  of  its  plant  in  Conneaut,  Ohio, 
with  the  intention  of  building  a  rolling 
mill  there. 

The  Copper  Range  Co.  announces 
that  its  New  York  office  has  been  moved 
from  the  old  location  at  32  Broadway 
to  new  quarters  at  52  Broadway. 
('Phone:   Broad,  3463,  as  in   the  past.) 

Salmon  River  Banking  Co..  Hyder, 
Alaska,  at  the  gateway  to  the  Salmon 
River  mining  country,  announces  that 
it  opened  for  business  on  May  1.  J.  A. 
Hall  and  Daniel  Lindeborg  are  presi- 
dent and  vice-president  respectively. 

Cutler-Hammer  Co.  has  removed  its 
Chicago,  111.,  office  from  Peoples  Gas 
Building,  to  its  own  building  at  323 
North  Michigan  Ave.,  on  the  new  Mich- 
igan Boulevard  link.  H.  L.  Dawson 
is  manager  of  the  Chicago  office. 

Allied  Machinery  Co.  of  America, 
51  Chambers  St.,  New  York,  N.  Y., 
has  recently  appointed  K.  P.  Swen- 
sen  of  Tokio,  Japan,  as  oriental  man- 
ager, with  headquarters  in  New  York 
City. 

Aetna  Explosives  Co.,  Inc.,  announces 
that  Milton  P.  Botsford  succeeds  F.  S. 
Benjamin  as  division  manager  at  the 
company's  Duluth,  Minn.,  office.  Mr. 
Benjamin  will  be  attached  to  the  home 
office  of  the  company  165  Broadway, 
New  York  City. 

Bucyrus  Co.,  So.  Milwaukee,  Wis., 
announces  appointment  of  E.  G.  Lewis, 


manager  of  its  Cleveland,  Ohio,  office, 
to  be  central  sales  manager,  with  head- 
quarters at  622  McCormick  Building, 
Chicago,  HI.,  vice  E.  C.  Hingston,  re- 
signed. 

Joseph  H.  O'Brien,  formerly  vice- 
president  and  chief  engineer  of  the 
Central  Construction  Corporation,  and 
before  that  for  fifteen  years  with  the 
Westinghouse,  Church,  Kerr  Co.,  has 
been  appointed  chief  engineer  of  The 
Foundation  Co. 

Colombian  Commercial  Corporation, 
Ltd.,  of  Canada,  which  embraces  the 
business  in  Colombia,  S.  A.,  and  the 
affiliations  in  America,  of  Tavera,  Navas 
&  Co.,  announces  the  opening  of  perma- 
nent offices  at  54  Dey  St.,  New  York 
City. 

Diamond  Drill  Carbon  Co.,  New  York, 
one  of  the  largest  importers  of  Brazi- 
lian black  diamonds  for  diamond  drills 
and  all  mechanical  purposes,  kindly 
supplied  us  with  the  photograph  for 
the  rather  rare  cover  design  of  the  May 
29,  1920,  issue  of  Engineering  and  Min- 
ing  Jonmal. 

At  the  reorganization  meeting  of 
IngersoU-Rand  Co.,  W.  R.  Grace,  for- 
merly first  vice-president  and  treasurer, 
was  re-elected  first  vice-president  and 
Richard  D.  Purcell  was  elected  treas- 
urer. F.  S.  Overton  was  elected  secre- 
tary to  succeed  F.  A.  Brainerd.  Other 
officers  were  re-elected. 

The  Universal  Asbestos  Co..  which 
has  been  operating  for  the  last  three 
years  at  the  Federal  Asbestos  Co.,  mak- 
ing a  special  type  of  pipe  covering  and 
insulating  material,  is  now  installing 
a  second  plant  under  the  superinten- 
dence of  President  Aschenhurst,  at  the 
Pennington  Asbestos  Co.,  plant,  Rob- 
ertson  Station. 

Detroit  Graphite  Co.,  Detroit,  Mich., 
announce  the  election  of  J.  W.  Austin 
to  membership  with  title  of  assistant 
secretary.  Mr.  Austin  has  been  general 
purchasing  agent  for  Acme  White  Lead 
and  Color  Works  for  the  last  fifteen 
years.  He  will  direct  the  purchasing 
policy  for  both  Detroit  and  Canadian 
branches  of  the  Detroit  Graphite  Co. 

A.  E.  Hitchner,  manager  of  the 
mining  section,  industrial  department, 
Westinghouse  Electric  &  Manufactur- 
ing Co.,  East  Pittsburgh,  Pa.,  during 
the  last  year,  has  been  appointed  assis- 
tant to  the  manager  of  the  industrial 
department  in  charge  of  mining  and 
chemical  industries.  Mr.  Hitchner  is  a 
member  of  the  American  Mining  Con- 
gress and  the  Eneineers  Society  of 
Northeastern  Pennsylvania. 

The  Federal  Electric  Co.  announces 
that  it  will  move  from  its  pi-esent  quar- 
ters at  Lake  and  Desplaines  Sts.,  Chi- 
cago, to  a  new  plant  which  the  com- 
pany has  erected  at  87th  and  State  Sts. 
John  F.  Gilchrist  is  the  president  of 
the  company;  James  M.  Gilchrist  is  sec- 
retary and  treasurer,  and  Herbert  I. 
Markham  is  general  manager.  Samuel 
Insull,  president  of  the  Commonwealth- 
Edison  Co  ,  is  chairman  of  the  board  of 
directors. 


IngersoU-Rand  Drill  Steel 
Sharpener 

A  New   Machine  of  Many  Other  Uses, 

That  Work.s  Rapidly,  Accurately,  and 

Is  Almost  Fool-Proof 

A  new  compressed-air  operated  drill- 
steel  sharpening  machine  known  as  the 
I-R  No.  50  Sharpener  has  been  de- 
veloped by  the  Ingersoll-Rand  Co.,  11 
Broadway,  New  York.  This  machine 
embodies  a  number  of  new  and  dis- 
tinctive features,  some  of  which  are 
described  below. 

This  sharpener  was  designed  pri- 
marily to  rapidly  and  exactly  sharpen 
and  shank  drill  steel.  However,  it  has 
performed  so  many  other  tasks  that 
"Drill  Steel  Sharpener"  is  almost  a  mis- 
nomer. When  fitted  with  special  de- 
vices, it  will  forge  boltheads,  pins, 
stanchions,  and  similar  parts. 

The  single  lever,  which  controls  all  of 
the  operations  of  the  machine,  is  fitted 


I.-R.    DRILL  .STEBl^  SHARPENER  NO.   50 

with  a  safety  locking  device.  This  pre- 
vents accidents  by  making  it  impossible 
to  operate  the  machine  unless  the  lock 
is  released.  The  throttle  valve  is  of  the 
balanced-spool  type,  and  operates  easily 
and  quickly  and  positively. 

The  hammer  cylinder  is  an  improved 
valveless  type  of  hammer-drill  cylinder. 
This  construction  permits  the  free-mov- 
ing hammer  to  deliver  exceedingly  fast 
and  powerful  blows  against  the  end  of 
the  dolly  up-setting  the  steel  and  so 
forming  the  bits  and  shanks  vrith  ex- 
treme rapidity.  Its  capacity  is  about  20 
per  cent  greater  than  another  make. 

The  substantial  and  rigid  base  needs 
absolutely  no  foundation  with  the  ex- 
ception of  a  few  planks  to  level  it  prop- 
erly, and  is  not  even  bolted  rigidly  to 
them.  The  No.  50  Sharpener  has  no 
sight-feed  or  other  exposed  lubricators. 
Efficient  and  positive  lubrication  is  pro- 
vided for  the  entire  machine  by  the 
Ingersoll-Rand  "Heartbeat"  automatic 
lubricator  embodied  in  the  throttle 
valve  chest  casting. 
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The  Blacksmith  and  Good 
Drill  Bits 

(iood     Steel     and     Ingenious     Machines 

Cannot  Do  It — Careful  Blacksmith 

Work  Is  Essential  to  Success 

By  D.  E.  Dunn 

Manufacturers  of  rock-drilling'  ma- 
chinery tan  and  do  make  pood  rock 
drills  and  drill-steel  sharpeners.  How- 
ever, they  can  never  eliminate  the  per- 
sonal equation  of  the  blacksmith.  The 
most  uninformed  persons  should  realize 
that  the  success  in  rock  drilling  is  al- 
most entirely  dependent  on  the  black- 
smith turning  out  good  steels.  The 
drill-steel  sharpener  has  gone  a  long 
way  toward  improving  the  quality  of 
bits  made,  but  even  with  this  improved 
and  special  machine  proper  bits  can  be 
made  only  when  care  and  judgment  are 
exercised  by  the  blacksmith. 

One  of  the  largest  manufacturers  of 
rock-drilling  machinery  not  long  ago 
had  a  complaint  that  one  of  its  "Jack- 


McClure  and   Bethke  Address 

Engineering  Advertisers' 

Association 

At  the  May  meeting  of  the  Engineer- 
ing Advertisers'  Association,  William 
Bethke,  secretary  and  editorial  director 
of  the  La  Salle  Extension  University, 
and  president  of  the  Executives  Club  of 
Chicago,  addressed  the  association  on 
the  subject  "What  makes  advertising 
effective  for  the  engineerin:;'  adver- 
tiser?" Mr.  Bethke  emphasized  the  im- 
portance of  making  engineering  adver- 
tising stand  on  its  own  merits  by  giving 
positive  and  dependable  data  regarding 
the  product  or  service  advertised. 
"Much  advertising  today,"  said  Mr. 
Bethke,  "has  nine  strong  points  and  one 
weak  point,  and  it  fails  on  its  weak 
point.  Engineering  advertising  cannot 
afford  to  have  a  weak  point." 

At  this  meeting  also  W.  Frank 
McClure  gave  a  brief  history  of  the  Na- 
tional Advertising  Commission,  of 
which  he  is  chairman,  and  explained  its 


Trade  Catalogs 


"The  Way  to  Increased  Production" 
is  the  title  of  a  new  pamphlet  just 
issued  by  the  du  Pont  Chemical  Co., 
Wilmington,  Del.,  giving  some  facts  in 
regard  to  the  company's  gigantic  sale 
of  war  surplus  material.  There  are 
more  than  five  hundred  thousand  differ- 
ent items  of  material  and  equipment 
available  for  sale,  a  little  of  everything 
from  pins  to  platinum.  General  ma- 
chinery of  all  kinds  is  on  hand,  and 
there  is  also  special  machinery  built  for 
manufacturing  purposes  peculiar  to  the 
jKiwder  business,  but  which  can,  in 
many  instances,  be  used  in  other  indus- 
tries with  slight  changes.  Many  items 
such  as  blowers,  anvils,  buildings,  cafe- 
teria equipment,  cars,  conveyors,  and 
power  equipment  are  directly  available 
for  many  mines  and  mills. 
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hamers"  was  falling  down  on  the  job. 
In  the  customer's  own  words,  "The  drill 
didn't  have  any  pep."  One  of  the  com- 
pany's representatives  investigated  this 
case,  and  the  accompanying  photograph 
shows  the  actual  condition  of  the  bits 
that  were  used  in  this  mine.  The  bit 
shown  in  the  center  was  made  by  this 
lepresentative  with  the  same  machine 
as  the  other  four  bits  shown,  demon- 
strating cleai-ly  that  it  was  not  the  fault 
of  the  sharpening  machine.  Is  it  any 
wonder  that  the  "Jackhamer"  did  not 
have  any  pep? 

A  large  number  of  drill  complaints 
can  be  traced  directly  to  bad  black- 
smithing,  against  which  the  manufac- 
turers are  waging  a  continual  campaign 
of  education.  The  present  case  illus- 
trates also  the  problem  that  representa- 
tives of  mining-machinery  companies 
frequently  are  called  upon. to  solve;  that 
is,  complaints  and  dissatisfaction  of 
sincere  but  not  thoroughly  informed 
operators. 


functions.  The  National  Commission, 
Mr.  McClure  stated,  was  organized 
about  ten  years  ago  and,  through  its 
various  departments,  has  been  a  lead- 
ing factor  in  bringing  advertising  up  to 
its  present  standard. 

The  Engineering  Advertisers'  Asso- 
ciation, Chicago,  111.,  has  made  applica- 
tion, through  Mr.  McClure,  for  repre- 
sentation on  the  National  Advertising 
Commission. 


Hyatt  Roller  Bearing   Co.,   100  West 

41st  St.,  New  York,  announces  the  ap- 
pointment of  W.  F.  Myer  as  directing 
transmission  engineer  in  the  industrial 
bearing  division,  of  which  D.  Gleisen 
is  manager.  Mr.  Myer  will  be  respon- 
sible for  the  sale  of  the  Hyatt  line  of 
shaft  roller  bearings. 


American  Graphite  Co.,  Los  Angeles, 
Cal.,  has  ordered  two  nine-foot  and  two 
six-foot  Allingham  flotation  machines 
for  that  company's  Los   Angeles  plant. 


Electric  Furnaces — "Some  Installa- 
tions of  Baily  Electric  Furnaces  Melt- 
ing Non-Ferrous  Metals."  Electric 
Furnace  Co.,  Alliance,  Ohio,  Booklet  8- 
B.  8i  X  11,  16  p.,  illus.  A  series  of 
pictures  of  typical  installations,  with 
brief    explanatory    notes. 

Burners — "Hauck  Furnace  Burners 
and  Their  Uses."  Bui.  119.  Hauck 
Manufacturing  Co.,  Brooklyn,  N.  Y.  6 
X  9;  l(i  p.  Illustrates  and  describes  in 
detail  the  many  types  of  oil  burners 
built  by  this  firm.  Numerous  illustra- 
tions show  the  application  to  various 
types  of  furnaces,  including  donkey 
engine  boilers,  tool-dressing  and  rivet 
forges,  ana  crucible  melting  furnaces. 
The  same  company  has  placed  a  new 
oil  burner  on  the  market.  The  device 
is  suitable  for  thawing  out  switches, 
frozen  pipes,  car  doors,  hopper  gates. 
The  outfit  is  compact  a:.d  strongly 
built.  Any  laborer  can  successfuU.v 
handle  this  device,  and  his  efficiency 
will  be  increased  if  it  is  available. 
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The  Quaint  Usages  of 
Apex  Litigation 

A  JUDGE  of  the  United  States  Circuit  Court,  in  a 
recent  apex  suit,  gives  the  following-  opinion,  which 
shows  a  canditi  even  if  somewhat  cloudy  state  of  mind: 

"Sufficient  reference  has  already  been  made  to  the 
inconsistent  testimony  and  opinions  of  the  distinguished 
geologists  of  the  respective  parties,  the  nature  of  which 
confirms  us  in  the  opinion  that  in  the  consideration  and 
decision  of  such  cases  it  is  safer,  and  consequently  more 
satisfactory,  to  rely  upon  the  testimony  of  expert 
mining  engineers  who  are  familiar  with  the  mineral 
formations  and  deposits  of  the  particular  district,  and 
upon  the  actual  work  and  observations  of  experienced 
mining  superintendents  who  have  active  charge  of  the 
work  in  such  mines." 

The  principal  "engineer"  upon  whom  the  judge  relied 
happened  to  be  a  geologist  pure  and  simple,  illustrating 
the  mental  confusion  above  mentioned.  Nevertheless, 
the  irritation  of  the  good  judge  at  having  been 
bewildered  and  befogged,  instead  of  being  instructed,  by 
the  geologists  on  both  sides,  is  probably  not  without 
justification.  Such  a  complaint,  coming  from  the  legal 
profession,  which  we  are  wont  to  accuse  of  the  habit  of 
clouding  issues  and  twisting  facts,  should  have  a  special 
sting  for  the  mining  geologist.  Let  him  take  counsel 
with  himself,  and  examine  whether  his  code  in  respect 
to  apex  litigation  has  been  what  it  should  be. 

The  same  criticism,  although  the  excellent  judge  did 
not  penetrate  to  this,  of  course  applies  to  the  mining 
engineer,  for  in  an  apex  case  the  problems  probably  all 
fall  into  two  groups,  geological  and  legal;  and  mining 
engineers  who  are  witnesses  are  really  appearing  to 
testify  as  geological  experts.  Theoretically,  the  profes- 
sional geologist  should  be  better  qualified  on  mining 
geology  than  the  mining  engineer,  with  whom  geologj' 
is  a  side  line;  actually,  however,  this  is  not  always  so. 
There  are  geologists  and  geologists,  and  the  opinion  of 
some  of  these  on  a  mining  case  is  likely  to  be  worth  far 
less  than  that  of  some  mining  engineers  who  never 
aspired  to  the  scientific  title.  The  trouble  is  that, 
too  often,  the  geologist  who  is  selected  as  a  witness  is 
chosen  not  so  much  on  account  of  his  expert  knowledge 
of  mining  geology  as  with  a  view  to  the  effect  that 
the  recital  of  his  degrees,  position,  and  scientific  works 
will  have  on  the  judge  or  jury.  Moreover,  he  must  be  a 
"good"  witness.  A  "good"  witness,  technically  speak- 
ing, is  not  necessarily  either  a  good  geologist,  a  good 
engineer,  or  a  good  man.  He  must  be  wily,  positive, 
clever,  alert,  a  good  mental  boxer,  a  good  bluflfer,  and' 
have  a  single-track  mind  and  never  jump  the  track,  and 
that  track  must  be  the  one  he  is  paid  to  run  on.  That 
is  a  "good"  witness,  and  as  all  witnesses  are  hired  men, 
no  company  that  has  cut  its  eye-teeth,  nor  its  attorneys, 
will  hire  any  but  a  "good"  witness. 

Now,  the  science  of  mining  geologj'-  is  advanced :  it 
is  more  accurate  than  law,  grounded  with  more  stability 


than  medicine.  There  is  a  clear  right  and  wrong  geo- 
logical interpretation  for  every  problem;  and  any  one 
of  many  really  expert  geological  engineers  could  state  it 
clearly,  and  so  assist  the  judges  in  their  work  of  apply- 
ing the  law  to  the  problem.  Yet  the  learned  judge  com- 
plains that,  instead,  the  geologists  only  muddy  the 
water;  and  he  will  have  no  more  of  them.  Possibly  in 
some  cases  their  minds  are  muddy,  and  the  fault  is  then 
in  those  who  hire  celebrities,  for  their  name  and 
pompousness,  who  are  really  incompetent  in  the  special 
matter  in  hand. 

There  is  a  wider  difference,  let  them  remember, 
between  the  common  or  garden  geologist  and  the  mining 
geologist  or  geological  engineer,  than  there  is  between 
the  latter  and  the  mining  engineer.  If  we  assume,  how- 
ever, that  only  competent  men  appear  as  witnesses,  we 
must  lay  aside  the  excuse  of  ignorance,  and  question 
fairly  their  good  faith.  Are  they  aware  that  they  are  fol- 
lowing a  tradition  which  originated  before  the  develop- 
ment of  the  modern  science  of  mining  geologj',  when  the 
Jaws  of  ore  deposits  were  as  little  understood  as  those 
of  theology,  and  the  sport  (as  nothing  was  clear  any- 
how) was  to  invent  a  "theory"  on  each  side  to  fit  the 
needs  of  the  man  who  was  paying  you  to  do  it,  and 
argue  for  your  theory  like  a  Philadelphia  lawyer  till, 
you  ran  out  of  wind;  and  that  there  no  longer  exists 
the  excuse  that  clarity  is  unobtainable? 

Many  distinguished  engineers  were  the  founders  erf, 
this  tradition,  and  it  is  easy  for  us  now  to. 
follow  the  old  masters;  in  particular,  one  who^.iia.B 
long  been  especially  revered  for  his  sturdy  character' and, 
flashing  brilliancy — not  only  a  distinguished  engineer 
but  an  amateur  preacher  and  a  great  Sunday  school 
ieacher — and  who  openly  espoused  the  doctrine  that  an 
engineer  or  geologist  witness  in  an'  apex  suit  should 
fight  for  the  side  he  had  chosen,  with  all  the  wit  at  his 
command. 

The  old  order  changeth.  The  duties  of  the  engineer 
as  a  citizen  are  occupying  nowadays  our  earnest  thought, 
as  never  befoi'e..  Let  us  consider  this  apex  practice,  and 
devise  a  plan  whereby  a  selected  body  of  engineers  and 
geologists  shall  decide  the  facts  and  report  them  to  the 
lawyers  and  judges;  and  let  it  be  provided  that  the 
expense  of  these  experts  shall  be  paid  out  of  a  common 
fund  put  up  by  both  litigants.  Such  questions  might 
well  be  taken  up  by  our  national  engineering  and  geo- 
logical societies. 

In  the  meantime,  we  advise  the  esteemed  judge  to 
lock  up  the  witnesses  for  both  sides  in  a  room,  and 
keep  them  there  till  they  report  a  unanimous  opinion. 


The  Silver  Market 

THE  silver  market  situation  is  interesting  and  im- 
portant since  the  New  York  price  dropped  below 
$1.  We  discuss  the  situation  on  page  1388  of  the  Market 
Report  Section. 

1345 


1346 


Engineering    and    Mining    Journal 


Vol.  109,  No.  25 


Wasting  Our  Radium  Supply 

THE  increasing  use  of  radium  today  for  making 
luminous  watch  dials  ^nd  for  other  similar  purposes 
is  a  crime  against  humanity.  The  supply  of  radium, 
actual  and  visible,  is  limited,  and  in  this  substance  lies 
the  most  effective  means  for  treating  cancer  yet  dis- 
covered. According  to  Mineral  hidusti-y,  "about  9-5  per 
cent  of  the  radium  produced  in  1918  was  used  in  lumi- 
nous paint  and  only  about  5  per  cent  for  medicinal 
purposes.  Some  doctors  in  this  country  also  sold  part 
of  their  radium  supply  to  luminous-paint  producers. 
In  Europe  this  practice  was  common,  and  it  is  probable 
that  the  permanent  radium  supply  of  the  world  existing 
several  years  ago,  and  held  almost  entirely  by  the  medical 
profession,  has  been  reduced  in  this  way  by  one-half." 
During  the  war,  there  was  good  reason  for  the  use  of 
luminous  paint.  In  night  actions  at  the  front  it  was 
highly  important  to  know  the  hour  and  yet  often  risky 
to  strike  a  light  to  look  at  a  watch.  Hence  the  radium 
dial.  The  illumination  of  gun  sights  facilitated  accu- 
rate firing,  and  so  had  its  justification.  But  the  war 
is  over,  and  the  consumption  of  radium  continues. 

If  luminous  paint  must  be  had,  mesothorium  will  do 
as  well  as  radium.  This  is  a  byproduct  from  the  manu- 
facture of  thorium,  which  is  made  from  monazite  sand. 
The  sources  of  the  latter  are  much  more  abundant  than 
those  of  radium.  Mesothorium  is  also  cheaper  and  of  a 
much  shorter  life  than  radium,  and,  therefore,  more 
suitable  for  use  as  luminous  paint,  which,  because  of 
its  nature  and  uses,  has  only  a  short  life. 

The  carnotite  deposits  of  Colorado  and  Utah,  our 
principal  source  of  radium  at  present,  have  not  many 
more  years  of  life.  Dr.  E.  B.  Moore,  of  the  U.  S. 
Bureau  of  Mines,  places  it  at  seven  years.  Uranium 
ores,  with  which  radium  is  always  associated,  have  also 
been  found  at  Lusk,  Wyo. ;  in  the  White  Signal  district. 
New  Mexico,  and,  in  the  latter  part  of  1919,  in  the  town- 
ship of  Butt,  in  Ontario.  At  Lusk,  the  deposit  of  urano- 
phane  is  said  to  be  commercial,  though  small.  In  the 
White  Signal  district,  torbernite  and  autunite  have  been 
discovered,  but  whether  in  commercial  quantity  is  not 
determined.  In  Ontario,  the  ore  is  pitchblende,  but  it 
is  credibly  reported  that  nothing  of  merit  has  been 
found  to  date.  Joachimsthal  pitchblende,  which  was  not 
available  here  during  the  war,  will  hardly  be  more  plen- 
tiful now,  in  view  of  the  European  demand. 

It  is  with  apprehension  and  distaste  that  we  read 
such  articles  as  one  entitled  "Radium  Becoming  a  House- 
hold Aid,"  that  recently  appeared  in  the  Sunday  sup- 
plement of  a  New  York  newspaper.  One  quotation  is 
enough:  "Despite  its  power  and  value,  children  will 
soon  play  with  its  byproducts  as  toys,  while  their  elders 
use  it  in  a  hundred  different  ways." 

The  utterances  of  Sunday  supplements  are  not  neces- 
sarily to  be  taken  seriously.  They  are  intended  to  win 
popular  approval  i-ather  than  to  spread  scientific  truth, 
though  by  dipping  slightly  into  the  mystery  of  "science" 
they  often  become  the  more  deceptive  to  those  of  minor 
culture.  But  it  is  a  fact  that  the  commercial  possibili- 
ties of  radium  are  being  eagerly  exploited,  and,  if  no 
check  be  imposed,  the  discovery  of  new  resources  will 
avail  but  little.  The  household  and  other  uses  to  which 
luminous  paint  can  be  put  are  many  and  will  require 
an  amount  of  radium  that  cannot  be  supplied. 

It  is  ^vrong  that  a  substance  whose  mystery  is  but 
half  explored  should  be  frittered  away  in  making  novel- 
ties.   It  is  worse  when  it  has  a  demonstrated  value  for 


treating  such  a  baffling  and  deadly  human  ill  as  cancer. 
Here  is  an  opportunity  for  the  conservationists  and 
the  advocates  of  Government  control.  Unless  its  use  be 
restricted,  our  radium  is  apparently  doomed  to  be 
frittered  away.  It  would  be  well  if  the  Government 
Lould  forbid  the  use  of  radium  for  any  except  medical 
purposes  or  place  the  control  of  its  distribution  in  the 
hands  of  the  Bureau  of  Mines. 


The  Bid  Reputation  of  Words 

WORDS  are  taken  by  the  rank  and  file  not  only  for 
what  they  mean,  but  for  the  odor  of  association 
that  they  bring  with  them ;  and  thus  it  happens  that  the 
same  word  conveys  ten  diflferent  impressions  to  as  many 
different  persons.  Even  by  common  consent,  when  a 
word  has  been  much  handled,  it  is  often  held  that  it  has 
become  dingy.  Take  "politics"  and  "civics"  for  ex- 
ample: their  meaning  is  identical,  the  first  being  de- 
rived from  the  Greek  word  for  citizen  and  the  latter 
from  the  Latin  word  for  the  same.  Therefore,  funda- 
mentally they  mean  the  same  thing — the  science  of 
citizenship — yet  what  a  different  aroma  the  word  has 
if  we  say  we  are  going  in  for  politics,  or  that  we  are 
going  in  for  civics.  "Politics"  is  shop-worn,  and  has  be- 
come soiled,  as  it  has  been  handled  so  much  by  dirty 
hands,  but  "civics"  is  yet  fresh  and  white. 

Similarly,  "polite"  and  "urbane"  mean  the  same  thing, 
the  first  being  Greek  and  the  second  Latin,  and  both  sig- 
nifying in  English  "citified";  yet  how'far  apart  in  subtle 
meaning  the  three  words  have  wandered !  A  gentleman 
of  our  acquaintance,  airing  his  French,  once  told  a 
French  lady  that  she  was  pretty  as  a  picture;  and  it 
turned  out  to  be  an  insult.  In  the  French  idiom  "pretty 
as  a  picture"  means  "pretty  as  a  picture  is  prettj'" — i.e., 
because  it  is  painted. 

Such  reflections  are  brought  on  by  the  horror  of  engi- 
neers— whether  the  new-formed  Federated  Societies  or 
the  established  American  Association  of  Engineers — 
for  the  word  "union."  They  feel  it  an  injurious  term,  a 
slander.  Yet  each  society  is  a  union ;  and  as  the  flavor 
of  words  is  redolent  of  their  history,  and  the  connoisseur 
can  gage  the  histoi->-  by  the  strength  of  the  lingering 
association,  how  eloquent  it  is  of  many  unpopular  and 
discredited  acts  of  the  labor  unions  that  this  fair  word 
should  be  shunned  by  engineers !  How  eloquent  it  is 
that  this  association  should  be  stronger  in  their  minds 
than  that  of  "The  Union — one  and  indivisible — now  and 
forever" — the  Union  which  was  the  cherished  ideal  and 
the  beckoning  angel  which  many  thousands  of  our 
fathers  followed  to  their  deaths! 

Similarly  the  Federated  Societies,  in  choosing  their 
name,  were  manifestly  afraid  of  Confederated,  or  of 
Federation,  on  account  of  the  company  these  words  had 
kept  in  the  past.  As  it  is,  the  name  was  well  chosen — 
but  the  engineer  as  well  as  other  cultured  men  may  also 
be  afraid  to  express  his  aim  for  such  a  society  in  plain 
language,  as  ever>'  plain  word  carries  for  him  a  remem- 
brance that  he  would  fain  avoid ;  and  he  is  in  danger  of 
talking  vaguely,  beating  about  the  bush  instead  of  break- 
ing into  it,  and  failing  to  get  his  message  understood. 
Said  the  esoteric  poet : 

"Scintillate,  scintillate,  little  type  of  nebular  crystallization; 
How  I  meditate  upon  thy  composition" — 

spurning  the  vulgar, 

"Twinkle,  twinkle,  little  star." 
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Smelter  Smoke  in  the 
Salt  Lake  Valley 

FEDERAL  Judge  T.  D.  Johnson  has  recently  handed 
down  an  interesting  opinion  in  the  smoke  suits 
brought  by  farmers  in  the  Salt  Lake  Valley  against 
the  American  Smelting  &  Refining  Co.  and  the  United 
States  Smelting  Co.  The  judge's  statement  brings  out 
the  conflicting  character  of  much  of  the  testimony,  and 
shows  that  little  has  actually  been  proved.  The  testi- 
mony of  the  farmers'  experts.  Professors  Pierce  and 
Mitchell,  was  weakened  because  they  assumed  that  leaf 
markings  which  had  the  appearance  of  SO,  burning 
were  in  all  cases  caused  by  this  gas.  Judge  Johnson 
says  their  generalization  was  unwarranted  and  tended 
to  make  all  of  their  testimony  of  uncertain  value. 

On  the  other  hand,  the  testimony  presented  by  the 
defendants,  much  of  it  incapable  of  proof,  was  also 
probably  somewhat  colored  by  personal  feelings  in  the 
matter.  The  judge  brought  out,  however,  that  the 
smelting  companies,  particularly  the  A.  S.  &  R.,  have 
gone  to  considerable  expense  in  investigating,  by  scien- 
tific methods,  the  effect  of  smelter  smoke,  and  that 
their  testimony  in  general  had  much  more  value  for 
this  reason. 

In  the  opinion  of  the  court,  much  of  the  damage  laid 
at  the  door  of  the  smelters  was  actually  caused  by  frost, 
alkali  in  the  soil,  sun-scald  following  irrigation,  or  sun- 
burn resulting  from  lack  of  moisture.  Nevertheless, 
there  were  cases  where  the  damage  was  admittedly 
caused  by  SO,,  and  Judge  Johnson,  in  concluding,  ad- 
vised the  smelting  companies  to  carry  their  investiga- 
tions further  and  to  devise  some  method  by  which  the 
troublesome  gas  could  be  eliminated  so  that  no  cause 
for  future  complaints  would  exist.  Failing  in  this,  he 
intimated  that  the  smelters  would  be  denied  the  right 
to  operate.  Such  denial,  it  seems  to  us,  would  be  en- 
tirely unjust,  and  absolutely  at  variance  with  the  policy 
that  seeks  to  promote  the  greatest  good  to  the  greatest 
number. 

Farmers'  complaints  in  smoke  cases  always  claim  the 
smelter  to  be  the  source  of  all  of  their  ills,  and  the  case 
under  review  was  no  exception.  However,  practically 
all  of  the  testimony,  aside  from  that  pertaining  to  in- 
jury to  plant  growth,  was  thrown  out  for  lack  of  con- 
clusive evidence.  As  to  the  effect  of  SO^  on  the  per- 
sonal well-being  of  the  farmers,  we  quote  from  the 
opinion: 

"The  presence  of  SO,  in  the  atmosphere  in  extreme 
dilution,  three,  four,  or  five  parts  per  million,  may  be 
detected  by  its  actions  upon  the  senses,  its  smell,  action 
upon  the  eyes  and  the  membranes  of  the  nose  and  throat. 
The  smell  of  it  is  unpleasant,  and  if  continued  for  any 
considerable  length  of  time  is  distinctly  disagreeable, 
particularly  so  where  the  subject  is  in  that  mental  or 
physical  state  that  the  presence  of  the  gas  in  the  atmos- 
phere produces  nervous  irritation — apparently  the  atti- 
tude of  practically  all  the  farmers  and  their  families 
residing  within  the  affected  area.  What  the  witness 
John  Oberlander,  an  employee  of  the  A.  S.  &  R.  Co., 
would  not  observe,  would  irritate  the  witness  Mrs. 
Elizabeth  Helm  beyond  measure,  resulting  in  headaches, 
sleeplessness,  etc.  The  one  takes  the  presence  of  SO, 
in  the  atmosphere  an  unwarranted  invasion  of  her 
rights,  and  its  smell  an  unmitigated  nuisance  and  a  cer- 
tain forerunner,  as  she  believes,  of  injury  to  her  grow- 
ing crops  and  the  vegetables  growing  in  her  garden ; 
the  other  considers  the  presence  of  SO,  in  the  atmos- 


phere and  the  smell  of  it  as  a  matter  of  course  and 
part  of  his  day's  work. 

"I  do  not  find  from  the  evidence  in  the  case  that  the 
presence  of  SO,  in  the  atmosphere,  as  discharged  by 
the  plants  of  the  defendants,  does  physical  injury  or 
is  injurious  to  health,  except  as  the  health  may  be  and 
is  affected  by  mental  and  nervous  irritation  as  above 
indicated." 

From  our  observation  SO^  has  little  or  no  bad  effect 
on  the  health  of  most  persons,  though,  without  doubt, 
certain  types  of  constitutions  are  particularly  susceptible 
to  the  gas  and  cannot  stand  even  moderate  dilutions 
without  being  harmed.  We  have  worked  in  it  ourselves 
without  ill  effect,  and  we  have  known  men  who  have 
spent  the  best  part  of  their  lives  in  comparatively  high 
concentrations  of  the  gas  and  still  remain  normal  human 
beings.  A  converter  shift  boss  who  had  been  inhaling 
the  gas  almost  daily  for  thirty  years  once  told  us  that 
it  seemed  to  have  taken  all  of  his  ambition  away.  We 
strongly  imagine,  however,  that  his  tired  feeling  was 
caused  by  the  same  germ  that  affects  so  many  non- 
smelter  employees. 

In  fact,  sulphur  dioxide  is  reported  to  be  of  some 
benefit  in  many  cases.  We  believe  it  has  been  used  to 
good  advantage  in  lung  affections  and  as  a  bactericide. 
It  is,  or  was — and  we  trust  this  statement  will  not  land 
us  in  the  penitentiary — used  for  preserving  beer,  and 
no  molasses  can  is  complete  without  its  sulphur-dioxide 
label. 

We  believe  it  has  been  definitely  proved  that  the  food 
value  per  unit  weight  of  hay  made  from  grass  which 
has  been  burned  by  smelter  gases  is  greater  than  the 
normal  product,  pure  and  undefiled.  Why  do  the  smelt- 
ing companies  not  institute  some  counter-suits  to  recover 
from  the  farmers  some  compensation  for  the  benefits 
derived? 


The  Wink  in  the  Dark 

CALVERT  TOWNLEY,  electrical  engineer,  presiding 
over  the  organization  conference  of  the  Federated 
American  Engineering  Societies  in  Washington, 
observed  that  the  habit  of  mind  of  the  engineer  was 
like  that  of  the  fellow  who  winks  at  a  girl  in  the  dark — 
he  knows  what  he  is  doing,  but  nobody  else  does.  This 
describes  effectively  the  solemn  and  secret  conclaves  in 
which  engineers  are  wont  to  indulge,  in  which  they  dis- 
cuss laudable  movements  and  project  great  reforms — 
but  neither  the  public  nor  the  industry  to  which  they 
belong,  nor,  in  the  case  of  councils  and  boards  of  direc- 
tors, even  the  members  of  their  own  societies  which 
elected  them,  must  hear  anything  about  it.  It  would 
all  be  so  premature  if  anything  should  leak  out,  and  it 
might  do  incalculable  damage! 

Dear  brother  engineer,  the  world  isn't  eavesdropping 
at  the  doors  of  our  councils:  it  is  getting  along  very 
comfortably  without  us,  and  is  not  interested.  The  less 
attention  we  claim,  the  more  the  other  speakers  have 
the  floor.  If  engineers  wish  to  be  any  more  than  a 
Mutual  Admiration  Society  (almost  we  had  said  a 
Mutual  Contention  Society),  they  must  go  out  on  the 
street  corners  and  buttonhole  the  world,  and  shout  their 
doctrine  and  their  message  into  its  ears  till  it  kicks 
them  off  and  goes  on  its  way. 

Antiquated  and  autocratic  methods,  bossism,  and  star- 
chamber  government  must  be  eliminated  from  our 
organizations,  wherever  they  exist.  We  must  clean 
house  ourselves  before  we  start  out  to  reform  the  world. 
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What  Others  Think 


The  Prosp"ector  and  Mining  Information 

I  read  in  your  issue  of  June  5  that  the  foreign  mining 
reports  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce can  be  had  only  if  you  are  in  a  sort  of  Blue  Book 
Exporters'  Index,  and  that  a  plain  American  citizen 
who  wishes  to  prospect  or  mine  in  foreign  countries  is 
shown  the  door  when  he  applies  for  information.  I 
don't  believe  in  any  such  aristocratic  bureau,  with  a 
select  list  of  people  which  it  recognizes  and  of  others 
that  its  directors  won't  speak  to.  I  am  a  plain  Ameri- 
can prospector,  if  you  want  a  classification,  but  I  have 
found  some  good  mines  and  started  real  mining  in 
different  places,  and  don't  have  to  ask  anybody  for 
money  or  credit.  If  my  taxes  support  this  bureau,  why 
can't  I  get  its  reports,  if  I  want  them,  I  should  like  to 
know?  My  father  fought  in  the  Civil  War  and  my 
grandfather  was  one  of  the  first  pioneers  in  Texas. 
Why  am  I  not  as  reliable  an  American  as  a  member 
of  some  export  firm  born  in  Germany  or  Palestine? 

This  administration  calls  itself  democratic,  but  as  I 
think  you  once  wrote  in  an  editorial  "what's  in  a  name?" 
Fine  democracy  when  government  servants  have  to  look 
up  an  American  in  the  social  register  or  Bradstreet's 
before  the  Government  department  will  have  anything 
to  do  with  him ! 

I  am  not  writing  this  for  you  to  print,  but  you  can 
print  it  if  you  want  to.  I  want  to  get  over  to  that 
Chinese  country  to  look  around  and  prospect  a  little 
on  my  own  hook.  I  have  done  my  share  in  North  and 
South  America.  Frank  Harding. 

Coatesville,  Pa. 


The  Three  Stages  ol  Mining 
In  the  Engineering  and  Mining  Journal  of  May  22 
there  are  published  two  letters,  "A  Geologist's  Dilemma" 
and  "The  Prospector  Objects,"  which  call  to  mind  ques- 
tions that  have  been  brought  to  my  attention  frequently 
in  the  last  five  or  six  years,  namely,  the  antagonism 
between  the  prospector  and  the  mining  engineer,  and 
the  antagonism  between  the  mining  engineer  and  the 
promoter. 

I  have  always  known  there  was  some  feeling  between 
these,  but  never  realized  how  strong  it  was  until  the 
Oatman  boom.  So  pronounced  was  this  antagonism  in 
Oatman— and  I  believe  the  feeling  is  growing— that  it 
seems  to  me  that  more  than  passing  attention  should  be 
paid  to  it. 

As  I  see  it,  there  is  nothing  in  the  nature  of  the 
relationship  that  should  bring  about  such  an  antagonism. 
I  believe  a  great  deal  of  it  is  due  to  misunderstanding 
of  the  part  that  each  plays  in  the  scheme  of  things. 

Mining  may  be  divided  into  three  stages:  The  pros- 
pective stage,  the  speculative  stage,  and  the  productive 
stage.  Each  of  these  stages,  to  be  conducted  to  the 
best  advantage,  should  be  carried  on  by  three  distinct 
groups.  The  prospector's  part  is  to  find  and  expose  a 
vein  with  a  few  open  cuts  and  shallow  holes,  which  is 
about  as  far  as  he  can  generally  go.  After  doing  this 
he  should  turn  it  over  to  the  speculator.    The  speculator 


has  nothing  to  go  by  excepting  what  shows  on  the  sur- 
face, but  takes  a  chance  on  what  is  below.  The  specula- 
tor's part  is  to  expose  the  vein  below  to  such  an  extent 
that  its  size  and  value  and  its  character  are  fairly  well 
known;  that  is  about  as  far  as  he  is  generally  able  to 
go.  After  that  he  should  turn  it  over  to  those  who  have 
the  necessary  means  and  knowledge  to  mine  and  reduce 
the  ore. 

By  such  a  division  of  labor — a  serial  division — the 
risks  of  mining  are  lessened  and  fairly  well  distributed. 
Many  think  that  the  last  stage  is  a  sure-thing  proposi- 
tion. But  consideration  of  the  problems  of  mining  and 
reduction  of  ores  shows  it  to  be  as  risky  as  work  in  any 
other  department  of  mining. 

Viewed  in  this  way,  one  can  readily  understand  why 
the  prospector  gets  sore  when  asked  for  an  engineer's 
report  or  if  asked  if  he  has  a  developed  property.  One 
can  also  understand  why  an  engineer  for  a  mining  com- 
pany asks  for  a  developed  property.  He  does  not  wish  to 
take  more  chances  than  he  really  has  to.  The  mining 
and  metallurgical  risks,  he  thinks,  are  enough,  or  are 
as  much  as  the  means  at  his  disposal  warrant  him  in 
taking.  A  recognition  of  the  part  each  is  supposed  to 
play  would  make  for  more  friendly  relations. 

There  seems  to  be  a  shortage  of  money  for  the 
development  of  prospects,  especially  at  this  time.  I 
think  the  present  shortage  is  accounted  for  by  the  fact 
that  the  money  that  would  normally  go  into  the  develop- 
ment of  prospects  has  gone  into  oil  speculation.  The 
absence  of  the  speculator  would  naturally  bring  the  pros- 
pector in  contact  more  often  with  the  men  who  want 
developed  properties;  hence  the  prospector's  more  fre- 
quent complaints.  Wm.  Crocker. 
Prescott,  Ariz. 


Market  Quotations 

As  a  retired  mining  engineer  and  miner,  I  read  the 
mining  journals  more  carefully  than  I  used  to  do  in 
my  younger  days,  when  I  was  either  too  busy  or  was 
away  from  home  on  some  examination  trip.  I  have  been 
especially  interested  since  the  new  editorial  policy  of  the 
Engineering  and  Mining  Journal  developed.  One  of  the 
things  which  created  especial  attention  up  here  was  your 
editorial  on  your  market  quotations  in  which  you  ex- 
plained just  how  you  arrived  at  them,  and  made  it  clear 
that  they  were  the  most  reliable  quotations  which  are 
published,  even  if  they  are  not  absolutely  perfect.  Your 
frank  policy  and  explanation  has  assured  people  in  this 
section  that  they  may  rely  on  Engineering  ayid  Mining 
Journal. 

Your  extension  of  your  market  service  to  cover  all 
metals  and  ores  which  are  marketed  is  a  great  service  to 
your  readers.  Formerly  I  knew  of  no  way  that  I  could 
find  out  the  current  market  value  of  rare  ores  and  metals 
when  I  had  some  mining  proposition  put  up  to  me.  I 
remember  trying  to  find  out  the  price  of  magnesite 
and  uranium,  and  could  not  get  at  it.  You  have  my 
thanks  for  the  new  arrangement.  E.  L.  Butler. 

Boston,  Mass. 


June   19,   1920 
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Developing  a  Mill  Flow  Sheet  at  Morenci,  Ariz. 

Many  Different  Arrangements  Have  Been  Tested  by  the  Arizona  Copper  Co.  in  Determining 

The  Best  Method  of  Treating  Its  Low-Grade  Copper  Sulphide  Ores^Shallow 

Type  of  Pneumatic  Flotation  Cells  Devised 

By  Arthur  Crowfoot  and  Ernest  Wittenau 

Superintendent    and    Assistant    Superintendent    of    Concentrators, 

Arizona  Copper  Co.,  Morenci,  Ariz. 

Written  for  Engineering  and  Mining  Journal 


THE  purpose  of  this  paper  is  to  present  briefly  the 
results  which  have  been  obtained  the  last  year  in 
the  treatment  of  a  low-grade  sulphide  ore  in  the 
experimental  mill  of  the  Arizona  Copper  Co.,  Ltd.,  at 
Morenci.  The  object  sought  was  the  development  of  an 
effective  flow  sheet  for  the  treatment  of  the  company's 
low-grade  ore  deposits. 

The  experimental  mill  was  completed  and  put  into 
operation  on  Sept.  23,  1918,  it  being  designed  to  treat 
the  ore  resulting  from  the  development  of  a  large  low- 
grade  sulphide  deposit  occurring  in  the  Clay  mine.  The 
Clay  low-grade  orebody  underlies  Clay  Hill,  and  is  situ- 
ated at  about  the  center  of  the  main  porphyry  stock  of 
the  Morenci-Metcalf  district.  The  ore  lies  parallel  to  the 
long  axis  of  the  hill,  and  gradually  merges  on  three  sides 
into  porphyry  of  too  low  a  grade  to  be  profitable.  On 
the  west  side  the  ore  is  bounded  by  the  Copper  Moun- 
tain fault,  which  has  a  general  strike  of  N.  20  deg.  W. 
From  this  fault  numerous  shrinkage  cracks  were  de- 
veloped at  inght  angles,  in  an  easterly  direction,  which 
cut  through  the  main  orebody  at  irregular  intervals. 
Enrichments  probably  followed  these  cracks,  and  formed 
the  high-grade  veins  which  exist  as  a  stockwork  through 
the  porphyry  mass. 

Blocking  out  has  been  done  on  two  levels  (adit  and 
second)  250  ft.  apart,  at  right  angles  to  the  vein  system. 
Above  the  adit  level,  raises  on  tha  corners  of  the  200-ft. 
blocks  were  put  up  to  determine  the  height  of  ore.  A 
barren  poi'phyry  capping  over  the  orebody  varies  from 
100  to  550  ft.  in  thickness,  with  a  general  average  of 
about  400  ft. 

The  mill  has  a  capacity  for  handling  ore  at  the  rate 
of  400  tons  per  twenty-foui'-hour  day,  and,  as  originally 
designed,  was  equipped  with  an  "'all-flotation"  flow  sheet, 
a  table  floor  being  installed  below  the  flotation  system  to 
give  the  tailings  from  the  flotation  machines  a  final 
treatment.  For  the  first  several  months  of  operation 
the  mill  feed  was  ground  to  a  minus  48-mesh  size  only. 
Later,  however,  a  ball  tube  mill  was  added  to  reduce  the 
feed  to  a  minus  65-mesh  size. 

As  stated,  the  mill  was  put  into  operation  with  an 
"all-flotation"  flow  sheet;  that  is  to  say,  the  mill  feed 
was  first  ground  to  a  minus  48-mesh  size  and  then 
treated  by  the  flotation  process  as  a  primary  concentrat- 
ing operation.  Standard  8-ft.  Callow  pneumatic  flota- 
tion cells  operating  in  series  of  two  were  used  in  the 
flotation  system.  Following  the  flotation  treatment,  the 
tailings  produced  by  the  flotation  rougher  cells  were 
classified  in  a  large  duplex  drag-belt  classifier,  the  sand 
product  being  sent  to  tables  for  treatment  and  the  slime 
overflow  to  the  waste  tailing  launder.  The  tables  pro- 
duced a  clean  concentrate  and  a  waste  sand  tailing  prod- 
uct. The  two  waste  tailing  products  were  first  sampled 
separately  by  automatic  samplers,  following  which  they 
were  united  in  one  stream  and  again  automatically 
.'sampled  as  general  tailings  of  the  mill. 


The  flow  sheet  used  at  the  start  of  operations  was 
practically  as  outlined  in  flow  sheet  B,  herewith  pre- 
sented. Several  changes  have  been  made  in  the  opera- 
tion of  the  mill  since  starting  up,  but  the  changes  which 
mark  important  advances  in  the  over-all  efficiency  of  the 
mi'l  are  limited  to  three  as  far  as  changes  in  the  flow 
sheet  are  concerned,  and  to  two  in  respect  to  chang3s  in 
the  flotation  reagent  used.  Charts  G,  L  and  L  illustrate 
variations  in  the  flow  sheet.  The  important  changes 
made  in  the  flotation  reagent  consisted  first  in  the  addi- 
tion of  sulphuric  acid  in  conjunction  with  the  coal  tar, 
creosote,  and  pine  oil  formerly  used  without  acid,  and, 
second,  in  the  replacement  of  the  coal  tar,  creosote,  pine 
oil,  and  acid  with  alpha-napthylamine  dissolved  in 
xylidin  in  the  proportion  of  60  parts  of  the  first  reagent 
to  40  parts  of  the  second. 
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EXPERIMENTAL,  MILL  FLOW  SHEET  B 

The  equipment  has  not  been  subjected  to  any  change 
since  starting  up  the  mill.  However,  we  do  not  mean  to 
convey  the  impression  that  the  arrangement  is  final 
and  one  that  will  be  recommended  for  commercial  opera- 
tion, as  we  believe  that  a  more  economical  use  of  power 
may  result  from  a  different  arrangement  of  this  part 
of  the  system.  The  installation  of  the  crushing  and 
grinding  equipment  was  governed  partly  by  the  avail- 
ability of  used  equipment,  and  in  a  measure  by  condi- 
tions existing  at  the  mill  site. 

The  following  method  of  handling  the  run-of-mine  ore 
to  a  point  where  it  is  reduced  to  a  minus  48-mesh  size 
is  common  to  all  the  flow  sheets  presented: 
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The  ore  is  delivered  from  the  mine  by  electric-loco- 
motive surface  haulage  to  four  run-of-mine  ore  bins, 
which  have  a  combined  capacity  of  400  tons.  From  these 
the  ore  is  passed  through  a  Farrel  jaw  crusher,  which 
reduces  it  to  approximately  a  2J-in.  size,  and  this  is 
delivered  to  two  circular  steel  bins  having  a  capacity  of 
300  tons.  The  ore  is  then  fed  by  means  of  automatic 
apron  feeders  and  a  conveyor  belt  to  a  Chalmers  and 
Williams  8  x  6-ft.  ball  mill,  operating  in  closed  circuit 
with  a  Dorr  classifier  which  has  a  minus  48-mesh  over- 
flow. Between  the  fine-ore  bins  and  the  ball  mill  a  break 
in  the  conveying  system  permits  the  taking  of  a  head 
sample  by  means  of  a  traveling  sample  cutter. 
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MESH  GRINDING  AND  ELIMINATION  OF  TABLE  FLOOR 

FOLLOWING   FLOTATION    OPERATION 

Floiv  Sheet  B — Flow  sheet  B  may  be  classed  as  a 
primary  flow  sheet;  in  it  the  minus  48-mesh  material  is 
subjected  to  a  flotation  operation  in  eight  standard  8-ft. 
Callow  rougher  cells  operating  in  series  of  four.  The 
rough  concentrate  is  cleaned  in  two  Callow  cleaner  cells, 
the  middling  product  from  the  two  latter  cells  being 
returned  to  the  head  of  the  system.  The  tailings  pro- 
duced by  the  second  series  of  four  cells  are  sent  to  a 
duplex  drag-belt  classifier,  which  produces  a  sand  prod- 
uct for  final  treatment  on  tables  and  an  overflow  waste 
slime  tailing  product.  The  final  tables  produce  a  finished 
concentrate  and  a  waste  sand  tailing  product. 

This  flow  sheet  yielded  fair  recoveries  in  the  treat- 
ment of  clean  low-grade  sulphide  ores  assaying  from  1.2 
to  1.4  per  cent  total  copper  and  about  0.12  per  cent  acid- 
soluble  copper;  from  70  to  75  per  cent  of  the  total  cop- 
per and  from  78  to  85  per  cent  of  the  sulphide  copper 
being  extracted  in  a  clean  concentrate. 

Systematic  investigation  of  the  two  waste  tailing 
products  showed  that  fine  free  mineral  was  being  lost 
in  the  slime  overflow  tailings  and  that  the  sand  tailings 
from  the  tables  contained  included  mineral  which  it 
might  prove  profitable  to  release.  A  study  of  the  con- 
ditions revealed  three  possible  methods  for  increasing 
the  mill  recovery.  These  were  as  follows :  1.  Regrind- 
ing  of  the  sand  tailings  to  a  minus  65-mesh  size,  fol- 
lowed by  re-flotation  of  the  ground  product.  2.  The 
installation  of  a  primary  table  floor  for  the  accomplish- 
ment of  two  objects,  first,  the  production  of  a  pyritic 
concentrate,  and,  second,  to  relieve  the  flotation  cells  of 
part  of  the  rather  heavy  mineral  load  which   resulted 


from  the  sulphide-iron  content  of  the  ore.  3.  An  exten- 
sion of  the  flotation  area  available  for  the  tonnage 
treated. 

Early  in  1919  it  was  realized  that  these  changes  would 
in  all  probability  increase  materially  the  extraction  made 
by  the  mill,  but  on  account  of  the  curtailment  of  produc- 
tion at  this  time,  and  the  consequent  reduction  of  work- 
ing force,  the  required  changes  could  not  be  made  at 
once.  All  changes  were,  however,  completed  during  the 
last  year  in  the  order  named. 

In  the  meantime,  during  the  months  of  February, 
March,  and  April,  1919,  a  modification  of  flow  sheet  B 
was  used,  which  we  called  flow  sheet  C.  Experiments 
were  made  in  floating  in  acid  solution,  about  10  lb.  of 
sulphuric  acid  being  added  per  dry  ton  of  material 
treated,  in  addition  to  the  usual  amount  of  coal  tar, 
creosote,  and  pine  oil. 

In  flow  sheet  C,  the  flotation  feed,  instead  of  passing 
through  the  eight  Callow  cells  in  series  of  four,  was 
passed  through  the  first  four  Callow  cells,  the  tailings 
from  these  cells  going  to  the  drag  belt,  and  the  drag 
belt  overflow  being  again  floated  in  the  second  set  of 
four  Callow  cells,  the  sand  discharge  of  the  drag  belt 
going  to  the  tables.  This  flow  sheet  was  used  to  try 
out  the  efl'ect  upon  the  flotation  process  of  the  removal 
of  the  sand  before  final  flotation,  and  served  chiefly  as 
an  indicator  to  determine  the  effect  of  comparatively 
coarse  sand  in  the  flotation  feed.  It  was  a  step  in  the 
direction  of  determining  whether  finer  grinding  was 
e.ssential  to  good  flotation  results.  Also,  in  this  flow 
sheet  the  waste  slime  tailings  were  produced  directly 
from  the  secondary  flotation  cells.  The  results  obtained 
were  slightly  better  than  under  flow  sheet  B.  Follow- 
ing the  addition  of  acid,  a  marked  improvement  resulted 
toward  the  end  of  March,  1919,  as  will  be  seen  by  ref- 
erence to  a  chart  which  is  presented  on  page  1353. 

Our  experiments  with  an  acid  pulp  were  discontinued 
when  it  was  decided  to  use  alpha-napthylamine  (X-cake) 
dissolved  in  xylidin  as  a  flotation  reagent,  as  this  re- 
quired a  neutral  or  slightly  alkaline  pulp  to  produce  the 
best  results.  The  use  of  X-cake  was  started  on  April 
15,  1919,  in  both  the  experimental  mill  and  in  No.  6 
concentrator. 

At  this  time  the  installation  for  65-mesh  grinding  was 
nearing  completion,  but  enough  time  elapsed  between 
starting  the  use  of  X-cake  and  putting  the  65-mesh 
grinding  equipment  into  operation  to  allow  us  to  demon- 
strate that  the  use  of  the  X-cake  and  xylidin  mixture 
was  more  efticient  as  a  flotation  reagent  in  the  treat- 
ment of  a  minus  48-mesh  pulp  than  the  coal  tar-creosote 
formerly  employed. 

Flow  Sheet  G — Flow  sheet  G  introduces  65-mesh 
grinding  and  the  elimination  of  the  table  floor  following 
the  flotation  installation.  A  second-hand  6  x  9-ft.  tube 
mill  available  at  the  plant  was  installed  to  receive  the 
sand  discharge  from  the  drag-belt  classifier,  which 
formerly  had  been  sent  to  the  tables  for  treatment.  The 
tube  mill  was  equipped  with  cast-iron  liners  and  charged 
with  2-in.  rast-iron  balls.  The  discharge  of  the  tube 
mill  was  delivered  back  to  the  classifier,  thus  placing 
the  two  machines  in  closed  circuit.  The  final  product 
of  this  circuit  was  a  minus  65-mesh  overflow.  It  was 
decided  to  treat  this  overflow  product  by  re-flotation, 
and,  as  conditions  at  the  time  were  not  favorable  for 
the  installation  of  additional  flotation  equipment,  the 
following  arrangement  was  adopted  for  the  time  being: 

The  minus  48-mesh  overflow  product  of  the  primary 
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classifier  was  first  treated  in  four  standard,  8-ft.  Callow 
cells  operating  in  parallel,  and  the  minus  48-mesh  mid- 
dling tailings  from  these  four  cells  were  sent  to  the 
closed  circuit  of  drag  classifier  and  tube  mill,  which 
produced  a  minus  65-mesh  overflow  product.  This  over- 
flow product  was  treated  in  the  second  set  of  four  Callow 
cells,  these  cells  producing  a  rough  concentrate  and  a 
waste  tailing  product.  The  above  arrangement  allowed 
us  to  eliminate  the  table  floor  below  the  flotation  system, 
and  it  also  resulted  in  the  production  of  one  waste  tail- 
ing product  only. 

Under  the  conditions  of  this  flow  sheet  some  remark- 
ably good  results  were  obtained  from  the  treatment  of 
over  5,000  dry  tons  of  ore.  The  ore  treated  assayed 
1.47  per  cent  total  copper,  with  0.14  per  cent  acid- 
soluble  copper.  A  recovery  of  82.44  per  cent  of  the 
total  copper  and  89.59  per  cent  of  the  sulphide  copper 
was  made  in  a  clean  concentrate  assaying  15.86  per  cent 
total  copper,  0.41  per  cent  acid-soluble  copper,  24.9  per 
cent  "insoluble,"  and  24.4  per  cent  iron  (chiefly  sul- 
phide). Some  further  details  will  be  given  later  in 
comparison  with  results  obtained  under  flow  sheet  I 
conditions. 

Floiv  Sheet  1 — This  flow  sheet  introduces  a  primarv 
table  installation  for  the  recovery  of  a  granular  pyritic 
concentrate  at  about  a  6-mesh  size.  In  installing  this 
table  floor  it  was  thought  that  a  twofold  purpose  would 
be  fulfilled.  Primarily,  a  granular  pyritic  concentrate 
would  be  obtained ;  secondarily,  the  somewhat  limited 
flotation  area  would  be  relieved  of  a  part  of  the  rather 
heavy  mineral  load  resulting  from  the  presence  in  the 
ore  of  about  5  per  cent  of  iron  as  sulphide. 

The  installation  of  additional  flotation  equipment  was 
under  way  at  the  time,  but  it  was  not  put  into  operation 
until  some  months  later,  on  account  of  slow  delivery  on 
the  blower  equipment  required. 

A  few  further  remarks  on  the  reasons  for  recommend- 
ing a  primary  table  treatment  for  a  low-grade  sulphide 
ore  may  be  of  interest.  The  Clifton-Morenci  mining 
district  does  not  produce  any  ores  with  a  high  iron- 
sulphide  content,  and  as  a  general  rule  the  district  may 
be  said  to  be  poor  in  pyrite.  It  is,  however,  rich  in  low- 
grade  "oxide"  ores  and  mixed  low-grade  ores  which  are 
too  siliceous  for  direct  smelting,  but  which  may  be 
treated  profitably  by  a  leaching  process  or  by  a  combined 
leaching  and  flotation  process. 

The  highest  sulphur  product  of  the  district  is  the 
current  concentrate  produced  by  the  mills,  this  product 
assaying  on  an  average  about  29  per  cent  sulphur,  and 
the  coarser  grades  about  34  per  cent  sulphur.  Any 
process,  therefore,  which  pi'omises  to  yield  a  high  sul- 
phur product  is  likely  to  be  a  valuable  asset  in  a  district 
where  sulphurous  or  sulphuric  acid  will  probably  be  a 
factor  in  future  metallurgical  operations. 

The  low-grade  ore  from  the  Clay  mine  was  found  to 
contain  about  5  per  cent  of  iron  in  the  sulphide  form, 
and  it  was  realized  that  a  clean  pyritic  concentrate  could 
be  produced  if  the  ore  was  given  a  primary  table  treat- 
ment at  about  a  6-mesh  size.  A  primary  table  floor 
containing  six  Wilfley  tables  preceded  by  6-mesh  screens 
was,  therefore,  installed  to  work  in  the  closed  circuit  of 
primary  ball  mill  and  primary  classifier  as  illustrated 
in  flow  sheet  I,  the  table  middling  being  dewatered  in 
Allen  cones  before  being  returned  to  the  ball  mill.  This 
installation  yielded  the  desired  grade  of  pyritic  concen- 
trate and  also  had  some  effect  in  raising  the  mill  re- 
covery. 


As  has  been  stated  before,  the  chief  object  in  produc- 
ing a  clean  pyritic  concentrate  was  to  render  available 
a  product  with  a  high  sulphur  content  which  could  be 
used  in  the  manufacture  of  either  sulphurous  anhy- 
dride or  sulphuric  acid,  which  solvents  were  necessary 
in  the  recovery  of  copper  from  low-grade  ores  and  tail- 
ing products   containing   acid-soluble   copper. 

The  average  table  concentrate  produced  from  the 
treatment  of  over  3,000  tons  of  low-grade  ore  assayed 
as  follows  in  per  cent: 

Total  Cu,  11.52;  acid-soluble  Cu,  0.19;"insoluble,"10.3; 
iron,  35.4;  sulphur,  39.5.  The  3,262  dr5'  tons  of  ore 
tested  averaged  1.47  per  cent  total  copper  and  produced 
162.36  dry  tons  of  pyritic  table  concentrate,  or  99.4  dry 
pounds  of  concentrate  per  ton  of  ore  milled.  Therefore, 
100  tons  of  the  low-grade  ore  would  yield  9,940  lb.,  or 
4.97  tons.  Each  100  tons  of  low-grade  ore  milled  will 
yield  therefore  five  tons  of  pyritic  concentrate  of  the 
grade  shown  above. 

Besides  being  considered  as  an  agent  in  the  manufac- 
ture of  sulphuric  acid  or  SO,  gas  for  leaching,  the  high 
iron  content  of  the  concentrate  has  also  caused  it  to 
be  considered  as  a  possible  '  source  of  metallic  iron 
sponge,  to  be  used  as  a  precipitant  for  copper  from  lean 
sulphate  solutions,  provided  a  cheap  and  effective  means 
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of  deoxidizing  the  iron,  following  the  roasting  opera- 
tion, is  developed. 

The  table  concentrate  constitutes  about  59  per  cent 
of  the  total  dry  weight  of  concentrate  produced  from 
the  ore  and  contains  about  45  per  cent  of  the  total  cop- 
per produced  in  concentrate. 

About  50  per  cent  of  the  ore  treated  in  the  experi- 
mental mill  for  the  twelve-month  period  ending  Sep- 
tember last  was  treated  under  the  conditions  of  flow 
sheets  G  and  I,  and  the  results  obtained  may  be  con- 
sidered as  capable  of  duplication  in  large-scale  mill 
operations  on  the  grade  of  ore  shown,  if  the  conditions 
of  the  test-mill  flow  sheet  are  closely  followed.  The 
average  results  from  the  two  preceding  summaries  are 
placed  in  parallel  comparison  as  follows : 
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COMPARI.iON  OF  KI.OW  SHKKTS  GJAND.I 

Flow  Sheet  Used 
c;  1 

5,286  6.030 

1.47  I    44 

0   14  0  08 

9.5  55 


Mill  feed: 

Dry  tons,  treated 

Assay,  per  cent  total  Cu 

Apsay,  per  cent  a.-9.  Cu 

Per  cent  o.-s.  Cu  is  of  total  Cu . 
General  concentrate: 

Assay  per  cent  total  Cu 

Assay  per  cent  a.-s.  Cu 

Assay  per  cent  "insoluble" 

Assay  per  cent  iron 

General  tailings; 

Assay  per  cent  total  Cu 

Assay  per  cent  a.-s.  Cu 

Assay  per  cent  .sul.  Cu 

liccoverj*: 

Per  cent  of  total  Cu 

I'er  cent  of  sulphide  Cu 


15  86 

0.41 

24.9 

24,4 

0.28 
0.13 
0   15 

82.44 
89.59 


14  67 
0.  19 
20  7 
28  0 

0.20 
0.08 
0.12 

87.12 
91.62 


Difference 

4-  744 
—0  03 
—0  06 
—4.00 

—  I  19 
—0  22 
—4.2 

+3.6 

—0.08 
—0.05 
—0.03 

+  4  68 
+2  03 


From  the  foregoing  compari.son  the  following  advan- 
tages for  flow  sheet  1  may  be  noted : 

i.  An  increased  recoveiy  of  total  copper  of  4.68 
per  cent. 

2.  An  increased  recovery  of  sulphide  copper  of  2.03 
per  cent. 

3.  A  higher  recovery  of  acid-soluble  copper  from  a 
lower  a.-s.  copper  feed  on  account  of  primary  table 
work. 

4.  A  cleaner  general  ccncentrate  containing  4.18  per 
cent  less  "insoluble"  and  3.67  per  cent  more  iron,  at- 
tributable to  primary  table  work. 

5.  General  tailings  carrying  0.08  per  cent  less  total 
copper  and  0.03  per  cent  less  sulphide  copper. 
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EXPERIMENTAL  MILL  FLOW  SHEET  L,  INTRODUCING 
EXTENSION  OF  FLOTATION  INSTALLATION 

The  5,000  dry  tons  of  ore  treated  under  flow  sheet  G 
conditions  carried  about  the  same  total  copper  value  as 
the  0,000  dry  tons  of  ore  treated  under  flow  sheet  I  con- 
ditions, the  difference  being  only  0.03  per  cent  in  favor 
of  flow  sheet  G,  but  the  acid-soluble  copper  content  of 
tTie  ore  was  9,5  per  cent  of  the  total  copper  content,  as 
against  5.5  per  cent  of  the  total  copper  as  acid-soluble 
copper  in  the  ore  treated  under  flow  sheet  I  conditions. 
This  latter  condition  modifies  slightly  the  gain  recorded 
for  flow  sheet  I. 

Flnui  Sheet  L — Flow  sheet  L  introduces  an  extension 
of  the  area  available  for  the  flotation  process.  In  mak- 
ing this  extension  it  was  decided  to  double  the  flotation 
area  previously  used  and  at  the  same  time  to  make  an 


attempt  to  lower  the  air  pressure.  Preceding  the  ex- 
tension of  the  flotation  area,  we  were  floating  approxi- 
mately three  dr>'  tons  of  solids  per  square  foot  of  porous 
bottom  in  operation,  which  tonnage  was  apparently 
excessive  in  treating  an  ore  carrying  comparatively  high 
combined  copper  and  iron  sulphide-mineral  values. 

While  making  an  extension  to  the  flotation  system  it 
was  decided  to  double  the  area  of  the  porous  medium 
previously  used.  Four  cells  were,  therefore,  constructed 
which  had  the  same  width  as  the  Callow  cells  formerly 
used  but  twice  the  length,  t^vo  standard  8-ft.  bottoms 
being  placed  end  to  end.  The  special  feature  of  the 
new  16-ft.  cells  is  their  shallowness,  the  depth  being 
only  15  in.  at  the  feed  end  and  17  in.  at  the  discharge 
end.  The  cells  are  practically  flat  launders  equipped 
with  a  porous  bottom. 

The  principal  dimensions  of  the  standard  8-ft.  cell 
and  the  new  16-ft.  cell  are  paralleled  below. 

CKLI.  DIMENSIONS 

Name  of  Length,     WUth,  .*lope  of  Depth,  in  Inches,  at 

Cell  in  Feet    in  Inches  Bottom  Feed        Center       Dis- 

chargs 

StandardSft.  8  25\  3in.perft.  20;  33S  46J 

Shallow  16ft.  16  23;.  iin.perft.  15  16  17 

There  are  no  baffles  in  the  16-ft.  cells  except  one  at 
the  discharge  end  for  the  overflow  of  waste  tailing 
material.  The  bottom  slope  of  J  in.  per  foot  has  given 
no  trouble  with  minus  65-mesh  grinding.  The  new  cells 
were  installed  in  the  mill  in  August,  1919,  but  were  not 
put  into  operation  until  the  last  of  November,  as  air  was 
not  available. 

The  cells  worked  satisfactorily  from  the  start.  An 
important  advantage  secured  is  a  saving  of  about  30 
per  cent  on  blower  horsepower,  the  pressure  require- 
ment at  the  cell  being  reduced  from  an  average  of  about 
41  lb.  per  sq.in.  to  about  3i.  The  average  pressure 
requirement  when  using  X-cake  and  xylidin  is  slightly 
higher  than  when  using  coal  tar,  creosote,  and  pine  oil, 
provided  it  is  necessary  to  add  lime  to  the  mill  feed  to 
maintain  the  pulp  in  a  neutral  or  alkaline  condition. 

A  comparison  of  the  results  obtained  from  the  treat- 
ment of  over  3,000  tons  of  ore  treated  under  flow  sheet  I 
conditions  in  November  with  the  results  obtained  from 
the  treatment  of  2,600  tons  of  ore  treated  under  flow  sheet 
L  conditions  in  December  will  illustrate  the  effect  of 
increased  flotation  area  on  the  extraction  of  copper. 

The  comparison  of  the  work  of  the  two  flow  sheets 
follows : 

COMPARISOX  OF  WORK  DONE  BY  FLOW  SHEETS  I  AND  L 

Flow  Sheet  I,  Flow  Sheet  L, 
No^'enlbe^  December       Difference 

Moist  tons  treated  .  3,435  9  l.bH.e,  ~'*'' 

Per  cent  moisture  2  97  3  25  +0  28 

Dry  tons  treated  3,333  6  2,568.5  — 765.1 

Mill  feed:  ,  „  .. 

Assay  per  cent  total  Cu 1   20  1   24  +     0  04 

Assay  per  cent  a.-s.  Cu 0  06  0.06 

General  concentrate:  ,„  ,,  ,    ,, 

Assay  per  cent  total  Cu 1 1    97  10  45  —  I    52 

Assay  per  cent  a.-s.  Cu  ..  ..  0   13  0   15  +0  02 

.\ssay  per  cent  "insoluble"  20  2  26.7  +  6  5 

Assay  per  cent  iron ., .  30.9  25  5  — ■  5.4 

General  tailings: 

Assav  per  cent  total  Cu     0  20  0    16  —  0  04 

Assay  per  cent  a -s.  Cu 0.05  0.06  +  0.01 

.\8say  per  cent  sulphide  Cu  (by  differ 

ence) "15                    0.10  —  0  05 

li  ceo  very ' 

Per  cent  of  total  Cu R+^-t  88.45  ^-  3  71 

Per  cent  of  sulphide  Cu 87  96  92.42  +  4.46 

Ratio  of  concentration:  tons  into  ono...  II   63                     9.87  —  1.76 
Flotation  reagent  used:  60  per  cent  X-cake  +  40  per  cent  xylidin  in  both  cases. 

The  grade  of  the  ore  in  both  cases  was  about  the  same 
as  far  as  the  copper  content  is  concei-ned,  but.  unfor- 
tunately for  comparison  with  results  given  previously 
for  flow  sheet  I,  the  ore  was  about  0.2  per  cent  lower 
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low  Sheet  I, 
November 

Flow  Sheet  L. 
December 

Difference 

24.0 

24  8 

+  08 

20.34 

21   94 

+  :  6 

22.8 

23.6 

+   08 

20  05 

21.81 

+    1    76 

in  copper  than  the  average  up  to  and  including  the 
month  of  October,  as  it  was  from  different  development 
work.  Flow  sheet  I,  used  in  November,  1919,  has  already- 
been  described.  Flow  sheet  L.  used  in  December,  em- 
ploj's  eight  standard  8-ft.  Callow  cells  in  parallel  for 
primary  48-mesh  roughing  flotation,  followed  by  drag- 
belt  classification,  tube  ball-mill  grinding  of  sand  to 
minus  65  mesh,  and  four  16-ft.  shallow  Callow  calls, 
operating  in  parallel,  for  secondary  roughing  flotation. 
The  use  of  the  secondary-  flotation  cells  is  shown  to 
increase  the  recovery  of  total  copper  from  84.74  per 
cent  to  88.45  per  cent,  an  increase  of  3.71  per  cent,  and 
to  increase  the  recovery  of  sulphide  copper  from  87.96 
per  cent  to  92.42  per  cent,  an  increase  of  4.46  per  cent. 
The  comparison  of  pounds  copper  recovered  per  ton  of 
ore  milled  is  as  follows: 


Pounds  total  copper  per  ton  of  ore 

milled 

Pounds   total   copper  recovered   in 

concentrate  per  ton  of  ore  milled.  . 
Pounds  sulphide  copper  per  ton  of 

ore  milled 

Pounds  sulphide  copper  recovered  in 

concentrate  per  ton  of  ore  milled.  . 


The  increased  flotation  area,  in  accordance  with  the 
above  figures,  gives  an  increased  recovery  of  1.6  lb. 
total  copper  per  ton  of  ore  milled,  the  December  results 
being  favored  slightly  by  the  amount  of  copper  in  the 
feed  and  by  the  production  of  a  more  siliceous  grade 
of  general  concentrate,  this  latter  being  probably  due 
to  a  drop  in  the  iron  sulphide  content  of  the  ore.  The 
increased  flotation  area  calls  for  an  additional  3  kw.-hr. 
per  ton  of  ore  milled.  Against  this  increased  cost,  how- 
ever, may  be  placed  a  reduction  of  the  cost  of  operating 
the  primary  cells  if  larger  units  of  shallower  cells  are 
adopted.  So  far  we  have  found  no  disadvantage  in 
operating  the  new  shallow  cells  with  from  3.25  to  3.5 
lb.  air  pressure. 

Before  the  new  secondary  flotation  cells  were  operated 
about  three  tons  of  solids  was  being  floated  per  squai'e 
foot  of  porous  medium,  and  this  was  found  to  be  an 
excessive  amount  of  feed  in  this  particular  case.  With 
the  addition  of  the  new  cells,  the  above-mentioned  ton- 
nage was  reduced  by  one-half,  with  the  results  noted. 
To  settle  the  question  of  whether  we  now  have  excess 
flotation  area,  experiments  will  soon  be  made  in  which 
this  will  be  reduced  by  making  one  or  more  12.5  per 
cent  reductions. 

The  chart  herewith  presented  contains  six  curves 
which  illustrate  the  progress  of  the  work  in  the  experi- 
mental mill  from  October,  1918,  to  February,  1920, 
inclusive.  The  curves  are  drawn  from  data  obtained 
in  the  treatment  of  approximately  48,000  dry  tons  of 
ore,  this  including  3,500  tons  of  ore  with  mixed  copper 
values,  which  yielded  high  tailings  on  account  of  the 
high  acid-soluble  copper  content. 

Curve  A  represents  the  assay  per  cent  total  copper 
in  the  ore  milled,  and  shows  considerable  variation.  The 
average  value  for  the  period  from  October,  1918,  to 
and  including  September,  1919,  is  1.4  per  cent  total 
copper.  Coincident  with  the  adoption  of  flow  sheet  L 
in  the  latter  part  of  November,  1919,  the  ore  took  a 
decided  drop  in  copper  value.  The  recovery,  however, 
was  held  at  normal  on  account  of  the  greater  efficiency 
of  the  new  flow  sheet. 

Curve  B  represents  the  assay  per  cent  acid-soluble 
copper  in  the  ore  milled.  The  high  figures  for  the  first 
two  months  of  operation  are  caused  by  some  tests  on  a 
mixed  ore  from  a  different  mine,  this  material  carrying 


a  rather  high  percentage  of  acid-soluble  copper.  For 
the  first  twelve  months  of  operation  the  average  acid- 
soluble  copper  content  was  0.13  per  cent.  The  a.-s.  Cu 
content  decreases  with  the  decrease  of  the  total  copper. 
Curve  C  represents  the  assay  per  cent  total  copper 
in  the  general  tailings  from  the  mill,  and  is,  in  general, 


Oct    Nov     D"C.   Jon    Feb.    Mar   Apr    May  June    July   Aua.  5ep.  Oct.    ^4ov.    Dec.   Jan.   Feb 
Flow  1918  1919  1920 

Sheet  A       BBBCCC6SG-IIII      I-J-K    L       L       L 

CURVES    GIVING   EXPERIMENTAL,   MILL,    STATISTICS 
BY    MONTHS 

a  satisfactory  curve,  its  tendency  being  strongly  down- 
ward for  the  period.  The  peak  points  in  October  and 
November,  1918,  are  accounted  for  by  the  treatment  of 
the  mixed  ores  already  mentioned. 

Curve  D  represents  the  assay  per  cent  acid-soluble 
copper  in  the  general  tailings  from  the  mill,  and  is  also 
a  satisfactory  curve. 

Curves  E  and  F  represent  the  per  cent  recovery  of 
sulphide  copper  and  total  copper  respectively.  Follow- 
ing the  first  two  months  of  operation,  these  curves  have 
an  almost  unbroken  upward  tendency.  The  rise  in  De- 
c>.:mber,  1918,  and  in  January,  1919,  is  caused  by  the 
discontinuance  of  the  treatment  of  the  mixed  ores  men- 
tioned. Following  January,  1919,  the  curves  are  hori- 
zontal until  April,  1919.  On  April  15,  1919,  the  use  of 
X-cake  and  xylidin  was  adopted,  causing  a  slight  rise 
for  the  month  of  April,  and  in  combination  with  the 
regrinding  of  the  48-mesh  sand,  followed  by  re-flotation, 
a  more  abrupt  rise  in  May,  June,  and  July. 

About  the  middle  of  July,  1919,  the  primary  table 
floor  was  started,  this  change  giving  a  slight  increase 
in  recovery  against  a  decreasing  copper  value  in  the 
ore  milled  during  August.  During  September  and  Oc- 
tober, 1919,  the  ore  milled  assayed  1.515  per  cent  total 
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copper  and  the  recovery  curves  reached  a  peak  value 
for  a  monthly  average  of  92  per  cent  for  the  sulphide 
copper  and  87  per  cent  for  the  total  copper.  After 
October  the  percentage  of  copper  in  the  ore  milled 
dropped  considerably,  but  by  the  adoption  of  flow  sheet 
L  the  recovery  curves  were  held  practically  in  line  with 
the  peak   value   for   September   and   October. 

The  question  of  whether  two-stage  flotation  is  essen- 
tial to  the  maintenance  of  a  high  efficiency  in  the  mill 
is  now  being  investigated.  Tests  are  being  made  in  the 
experimental  mill  on  the  minus  48-mesh  flotation  tail- 
ings and  on  the  minus  48-mesh  flotation  feed  from  No.  6 
concentrator.  A  comparison  of  the  results  obtained  in 
these  tests  should  be  enlightening.  Preliminarj'  results 
indicate  some  advantage  in  two-stage  grinding  from  a 
6-mesh  size  to  minus  65  mesh  and  in  two-stage  flotation 
at  minus  48  mesh  and  minus  65  mesh. 

For  permission  to  publish  the  foregoing  data,  we  are 
indebted  to  Norman  Carmichael,  general  manager  of  the 
company. 


Upright  Safety  Chute  Dooi 
By  J.  M.  Frankel 

Written  for  Engineering  and  Mining  Journal 

The  mining  code  of  Arizona  and  several  other  states 
requires  that  a  pi-otective  guard  be  placed  in  front  of 
all  chute  openings  to  prevent  trammers  from  falling  into 
chutes,  and  several  devices  have  been  tried  in  the  mines 


C/Kfe 
DETAIL  OF  SAFETY  UPRIGHT  CHUTE   DOOR 

of  the  Arizona  Copper  Co.,  Ltd.,  to  avoid  this  class  of 
accident.  The  accompanying  sketch  shows  a  type  of 
safety  door  which  has  proved  most  satisfactory.  It 
was  designed  by  G.  H.  Davidson,  construction  foreman 
of  the  mining  department. 

The  door  is  hung  in  front  of  the  chute,  and  the 
trammer  pushes  the  car  against  the  door.  The  front  of 
the  car  strikes  a  projecting  trigger,  thus  lifting  the 
ends  of  the  two  iron  bars  free  of  the  catches.  The  car 
is  moved  forward  and  dumped,  and,  when  emptied  and 
withdrawn,  the  door  falls  into  position  again  and  is 
automatically  locked. 

This  door  requires  no  attention  after  being  installed, 
is  well  liked  by  the  trammers,  and  removes  the  danger 
accompanying  the  use  of  the  ordinary  chute  trap  door, 
which  must  be  closed  by  hand.  Another  good  feature 
is  the  protection  afforded. 


An  Easily  Made  Bag  Holder 
By  L.  V.  Lauther 

Written  for  Engineering  and  Mining  Journal 

Filling  a  bag  with  a  shovel  without  any  mechanical 
means  of  holding  the  bag  requires  a  man  with  at  least 
three  hands  if  the  operation  is  to  be  performed  with 
any  degree  of  neatness  and  dispatch.    Bag  holders  can 


A  HANDY   BAG  FILLER 


be  purchased,  of  course,  but  the  illustration  shows 
how  to  make  one  out  of  old  pipe  fittings  and  a  spring 
to  hold  the  jaws  apart.  The  bag  can  be  held  at  any 
height  by  adjusting  the  set  screw  in  the  coupling. 


Vast  Tonnage  of  Potash  Washed  Into  Ocean 

Silicate  rocks,  which  are  widely  distributed  over  the 
United  States,  contain  potash  in  an  insoluble  combina- 
tion and  in  a  form  which  is  not  available  for  industrial 
use,  but  they  are  gradually  decomposed  on  exposure  to 
the  weather.  The  potash,  thus  rendered  soluble,  is  dis- 
solved by  rain  or  ground  water,  and  it  finally  reaches 
the  ocean  or  inclosed  drainage  basins  through  streams 
or  is  absorbed  from  percolating  water  by  clays,  accord- 
ing to  the  U.  S.  Geological  Survey,  Department  of  the 
Interior. 

River  waters  of  North  America  contain  an  average 
of  281  parts  per  million  dissolved  salts,  of  which  an 
average  of  1.77  per  cent  is  potassium.  They  carry  annu- 
ally to  the  ocean  8,339,800  metric  tons  of  potassium,  and 
the  river  waters  of  the  world  carry  57.892,000  metric 
tons.  The  annual  precipitation  of  potassium  in  insoluble 
form  in  the  ocean  is  50,320.000  metric  tons,  leaving  an 
annual  gain  of  potassium  by  the  ocean  of  7,662,000 
metric  tons.  The  total  potassium  content  of  the  ocean 
is  510,800,000,000,000  metric  tons.  Ocean  water  con- 
tains 3.30  per  cent  of  salts,  of  which  1.11  per  cent  is 
potassium,  corresponding  to  1.38  per  cent  of  pot- 
ash  (K,0). 
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Moving  a  Dredge  on  Sledges 

Hauled  by  Horses  Over  an  Iced  Road  From  Black  Creek  to  Otter  Creek,  Iditarod,  Alaska- 
Effect  ot  Extremely  Low  Temperature — Launching  the  Dredge  From  the  Ice 

By  J.  G.  Rivers 

Written  for  Engineering  and  Mining  Journal 


DURING  the  winter  of  1917-18,  the  34  ft.  Union 
Dredge  belonging  to  John  Beaton,  of  Iditarod, 
Alaska,  was  loaded  on  sledges  and  moved  in  one 
piece  from  "Discovery  Claim,"  on  Black  Creek,  to  "One 
Below  Discovery  Claim,"  on  Otter  Creek,  and  the  sole 
motive  power  was  eight  horses  in  two  sets  of  four  each, 
working  in  parallel. 

After  the  dredge  was  loaded  and  everything  in  readi- 
ness to  make  the  start,  jacks  were  placed  behind  the 
dredge  to  loosen  the  runners  from  the  ice,  and  the 
horses  walked  away  with  the  load  at  their  ordinary  pace 


men  tried  blocks  and  rigging,  but  the  process  proved 
so  slow  that  it  was  decided  to  await  a  moderation  in 
the  weather,  which  finally  came  a  week  later,  when  the 
load  was  landed  on  top  of  the  ice  which  then  covered 
the  new  dredge  pond  on  "One  Below  Discovery." 

Another  problem  confronting  those  in  charge  of  the 
work  was  how  to  get  the  block  of  ice  from  beneath  the 
dredge  when  the  spring  thaw  came.  This  was  accom- 
plished by  clearing  a  pond  on  the  starboard  side  a  little 
larger  than  the  dredge.  The  ice,  which  was  about  five 
feet  thick,  was  then  sawed  at  both  ends  of  the  boat,  and, 


MOVING   A  DREDGE  ON  SLEDGES  AT  IDITAROD.  ALASKA 


without  much  effort.  On  this  particular  day  the  ther- 
mometer stood  at  about  zero,  the  road,  which  had  been 
well  iced,  was  in  fine  condition,  and  in  less  than  thirty 
minutes  the  load  stood  at  the  mouth  of  Black  Creek, 
about  a  mile  from  the  start,  but  as  it  was  then  well 
along  in  the  afternoon  a  day's  work  was  declared,  and 
the  teams  were  sent  home  for  the  day. 

The  following  morning  everything  was  again  put  in 
readiness  to  proceed,  but  it  was  found  that  the  same 
eight  horses,  though  able  to  start  the  load,  could  not 
keep  it  moving.  During  the  night  the  thermometer  had 
dropped  to  20  deg.  below  zero,  and  it  stood  there  all 
day.  This  change  in  the  weather  caused  the  iced  road 
to  offer  increased  friction  to  the  sleigh  runners,  which 
was  too  much  for  the  horses  to  overcome.     The  work- 


thence  from  both  ends  along  the  port  side  toward  the 
middle.  When  the  two  cuts  nearly  joined,  the  chunk 
was  anchored  to  the  main  body  of  the  ice,  a  charge  of 
powder  was  set,  lines  were  run  ashore  on  the  starboard 
side,  and  a  strain  was  taken.  At  the  moment  the  powder 
exploded  and  broke  the  ice  loose  from  the  main  body, 
the  detached  block  settled  into  the  water  from  the 
weight  above.  The  dredge  took  a  slight  list  to  star- 
board, and  skidded  off  the  ice  cake  into  its  pond,  with- 
out  mishap. 

Canadian  Gold  Production,  according  to  the  Canada  De- 
partment of  Mines,  is  divided  among  the  provinces  as  fol- 
lows: Nova  Scotia,  0.2  per  cent;  Quebec,  0.3  per  cent;  On- 
tario, 58.8  per  cent;  Manitoba,  0.9  per  cent;  British  Colum- 
bia, 2.5.2  per  cent;  and  the  Yukon,  14.6  per  cent. 
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The  Flight  F  rom  Mexico  City  With  Carranza 

A  Report  of  the  Ill-Fated  Attempt  of  the  Late  President  of  Mexico  To  Escape,  by  a  Mining 

Engineer  Who  Accompanied  His  Train 


The  following  personal  letter  from  J.  C.  Pickering  is 
published  irith  his  consent: 

My  dear  Mr.  Spurr: 

I  have  recently  returned  from  a  trip  to  Vera  Cruz 
on  the  ill-fated  train  of  Carranza.  Some  incidents  of 
the  journey  may  prove  of  interest. 

My  wife — whom  you  have  met — was  due  to  arrive  in 
Vera  Cruz  on  May  9,  and  I  had  contemplated  being 
there  to  meet  her.  Upon  my  arrival  in  Mexico  City 
from  Zacatecas  on  May  5  I  learned  that  the  El  Paso, 
Laredo,  Tampico,  and  Vera  Cruz  railway  lines  had  all 
been  cut,  and  consequently  the  prospects  of  my  getting 
to  Vera  Cruz  by  any  conceivable  route  were  gloom.y — 
to  say  the  least. 

Early  on  May  6  it  began  to  be  rumored  that  Carranza 


At  Villa  Guadalupe — on  the  outskirts  of  Mexico  City 
— we  came  to  a  dead  halt,  and  in  due  course  about  200 
cavalry  rode  up  and  inspected  the  train  and  passengers. 
Their  political  affiliations  were,  at  that  time,  unknown, 
but  it  developed  shortly  that  they  were  "Obregonistas." 
Someone  fired  a  shot,  and  the  fight  was  on.  The  engi- 
neer had  busines.*  elsewhere,  but  the  fireman  stuck  to 
his  locomotive,  opened  the  throttle,  and  we  slowly  got 
under  way,  being  subjected  to  a  running  fire  for  about 
half  an  hour.  All  passengers  promptly  dropped  to  the 
floor  and  stayed  there — this  being  the  accepted  course 
of  conduct  in  such  contingencies.  A  number  of  casual- 
ties among  the  military,  on  both  sides,  unfortunately 
resulted  from  this  encounter;  but  civilians  were,  so  far 
as  I  could  learn,  uninjured.  By  midnight  of  that  day 
we  had  traveled,  without  further  incident,  about  ninety 


WRECK  OK  THE  TRAI.N   l.V  WHICH   CARRANZA    FLEU   FROM    MEXICO   CITY 


11  m.    \\:rl,l  Ph.,1'., 


contemplated  moving  his  seat  of  government  to  Vera 
Cruz  and  that  he  would  leave  Mexico  City  that  night.  T 
accordingly  decided,  if  possible,  to  go  with  him,  and  set 
about  getting  the  necessary  permission. 

J.  H.  Durrell,  of  the  National  City  Bank,  had  likewise 
decided  to  go.  We  consequently  joined  forces  in  the 
matter  of  securing  passes.  After  numerous  interviews 
with  officials,  permission  to  accompany  the  convoy  was 
duly  given,  and  we  boarded  the  train  on  the  night  of 
Thur.sday,  May  6. 

Durrell  and  I  were  assigned  to  seats  in  a  day  coach — 
the  rest  of  the  passengers  in  that  particular  car  being 
telegraph  operators,  railroad  clerks,  and  their  wives  and 
kiddies.  The  protection  of  the  train  was  in  the  hands 
of  students  from  the  militaiy  school  in  Mexico  City. 
The  total  presidential  convoy — we  afterward  learned — 
consisted  of  twenty-one  trains,  carrying  about  5.000 
cavalry  and  infantiy  and  a  similar  number  of  "solda- 
deras"  and  civilians.  Our  car  was  on  train  No.  19.  We 
were  shunted  about  the  Buenavista  railway  station  all 
Thursday  night,  and  Friday  morning  about  11  o'clock 
started  on  our  journey.  W.  A.  Body,  the  British  Consul 
in  Vera  Cruz,  had  by  that  time  joined  us. 


kilometers,  and  then  lay  up  for  the  night.  The  train 
of  General  Murguia,  the  latter  being  in  command  of 
military  arrangements  for  the  entire  convoy,  was  in  our 
immediate  rear. 

The  following  day  (Saturday)  our  train  got  under 
way  about  9  a.m.,  and  by  noon  we  reached  Apizaco, 
approximately  fifty  kilometers  distant.  There  we  found 
Carranza  and  the  remainder  of  the  convoy.  Incidentally, 
we  also  found  a  place  where  food  was  obtainable — this 
being  then  our  principal  concern.  Rations  up  to  that 
time  were  scanty,  although  we  brought  a  small  quantity 
of  food.  There  were  skirmishes  in  the  vicinity  of  Api- 
zaco throughout  the  day. 

About  10  a.m.  of  the  following  day  (Sunday)  the  con- 
voy started  to  move,  the  reported  destination  being  San 
Marcos  (a  station  with  adequate  facilities  for  watering 
locomotives),  forty-three  kilometers  distant  and  182 
kilometers  from  Mexico  City.  Owing  to  engine  trouble, 
our  train  did  not  get  under  way  until  4  p.m.  Leaving 
Apizaco,  we  were  fired  on  at  long  range,  resulting  in  a 
number  of  casualties  among  the  military.  We  arrived 
near  San  Marcos  about  11  p.m.,  and  lay  up  for  the 
night. 
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The  entire  convoy  spent  Monday,  the  10th,  at  San 
Marcos,  pending  repairs  to  the  track  ahead.  We  were 
able  to  buy  some  food,  and  that  evening  Don  Pancho 
Gonzalez  (a  member  of  Carranza's  party)  invited  us  to 
dinner  in  the  presidential  train — a  courtesy  which  was 
greatly  appreciated.  Repairs  to  the  track  having  been 
completed,  the  entire  convoy  started  forward  about  11 
p.m.  and  wound  up  at  kilometer  193  at  4  a.m.  of  the 
following    ( Tuesday  1    morning. 

At  this  point  troops  under  General  Mireles  were 
strongly  intrenched,  and  further  advance  was,  for  the 
time  being,  impcssible.  The  battle  opened  about  9  a.m.. 
and  by  noon  no  decision  had  been  reached.  Carranza 
led  troops  to  meet  those  that  were  attacking  his  left 
flank.  In  the  afternoon  General  Murguia  effected  an 
encircling  movem.ent.  which  resulted  in  the  capture  of 
over  300  of  General  Mii-elec'  troops.  One  of  the  prison- 
ers volunteered  the  information  that  the  track  had  been 
mined,  and  showed  locations  to  military  officials.  I  was 
told  that  2,000  of  Carranza's  forces  were  engaged. 
Casualties  were  fairly  heavy  on  both  sides,  and  General 
Mireles  had  to  evacuate  his  positions.  This  action  is 
usually  referred  to  as  the  battle  of  Rinconada. 

After  the  battle,  and  while  on  the  way  to  our  train, 
about  three  kilometers  to  the  rear,  we  were  adyised 
by  Don  Pancho  Gonzalez  that  Carranza  desired  us  to 
move  with  our  effects  to  the  pi'esidential  cars — an  invi- 
tation which  we  accepted  with  pleasu"e.  "Our  next  step 
was,  of  course,  that  of  paying  our  respects  to  Carranza 
and  thanking  him  for  his  courtesy  and  thought  fulness. 
We  were  received  informa'Iy  and  cordia'ly  in  his  private 
car,  and  all  retain,  I  believe,  most  pleasant  recollec- 
tions of  the  interview. 

We  moved  our  effects  that  evening.  Onr  advent  into 
an  already  overcrowded  train  caused  undoubted  incon- 
venience to  the  officials  and  officers  with  whom  we  there- 
after shared  the  car.  Don  Pancho  made  the  introduc- 
tions, and  we  were  received  with  usual  native  hospital- 
ity and  extended  every  courtesy.  Durrell  and  I  slept 
together  in  a  sort  of  Pullman  berth — a  great  relief  after 
sitting  up  for  five  nights  in  a  day  coach.  By  that  time, 
however,  even  the  presidential  cars  were  getting  very 
short  of  food  and  drinking  water — a  situation  which 
became  more  acute  thereafter,  as  the  trains  were  stocked 
only  for  a  short  journey.  I  ho'd  the  most  pleasant 
recollections  of  the  many  attentions  and  courtesies 
shown  us  thereafter  by  all  the  Carranza  party,  and  this 
same  state  of  affairs  continued  when  we  subsequently 
fell  into  the  hands  of  General  Treviiio. 

The  way  having  been  cleared,  through  the  defeat  of 
General  Mireles'  forces,  the  advance  of  the  convoy  was 
resumed,  and  by  5  a.m.  of  Wednesday,  the  12th,  we  had 
reached  Rinconada  (kilometer  201). 

The  problem  of  watering  and  oiling — principally 
'catering — the  twenty-five  locomotives  employed  in  haul- 
ing the  twenty-one  trains  had  now  become  serious.  The 
delay  in  fighting  the  Rinconada  action  had  practically 
exhausted  the  water  supply  of  several  engines,  and  as 
pumping  facilities  at  Rinconada  station  were  decidedly 
limited,  it  became  obvious  that  part  of  the  convoy  would 
have  to  be  abandoned.  The  railway  line  connecting 
Mexico  City  with  Vera  Cruz  is  single  track,  with  sidings 
only  at  the  principal  stations.  The  twenty-one  trains 
covered  a  stretch  of  four  kilometers. 

During  the  morning  of  Wednesday  such  water  as  was 
available  at  Rinconada  station  was  distributed  among 
the  head  engines,  and  the  convoy  rrtoved  forward.     A 


long  up  grade,  ahead  of,  Rinconada,  introduced  added 
difliculties,  and  it  was  for  a  time  feared  that  the  advance 
movement  of  the  trains  might  be  halted.  Fortunately, 
however,  a  deposit  of  water  was  located  about  one-half 
kilometer  from  the  track,  and  a  bucket-passing  brigade, 
consisting  of  over  500  civilians  and  "militares,"  was 
organized  and  put  into  action.  Every  conceivable  con- 
tainer of  water  was  employed,  including  the  drinking- 
water  holders  from  the  Pullmans.  Two  important 
engines,  one  of  which  belonged  to  Carranza's  private 
train  (No.  9  in  the  convoy),  were  so  watered  in  about 
two  hours.  The  net  result  was  that  the  main  portion 
of  the  convoy,  consisting  of  about  twelve  trains,  was 
able  to  proceed  that  day  to  kilometer  210.  The  track 
ahead  of  this  point  was,  however,  destroyed  as  far  as 
the  eye  could  see,  and  troops  of  General  Guadalupe 
Sanchez  in  large  numbers  were  in  the  distance. 

The  advance  of  Carranza's  trains  was  here  brought  to 
a  halt.  Efforts  were,  of  course,  made  to  repair  the  line 
ahead,  but  progress  was  slow,  several  engines  were 
entirely  without  water,  and  it  became  evident  therefore 
that  fui-ther  advance  by  train  was  impossible.  This 
point,  i.e.,  kilometer  210,  practically  half-way  to  Vera 
Cruz,  was  the  limit  of  the  advance.  As  previously 
stated,  it  had  become  necessary  to  abandon — for  lack  of 
water — a  number  of  trains  at  Rinconada,  ten  ki'ometers 
hack.  Most  of  the  occupants  of  these  trains  covered  the 
distance  on  foot,  carrying  their  personal  effects. 

The  advance  from  Apizaco  had  been  so  slow  that  it 
was  possible  to  cover  the  rear  of  the  convoy  with  cav- 
alry. At  night  the  flanks  were  protected  by  both  cavalry 
and  infantry,  and  we  were  rarely  bothered  at  that  time, 
which  was  most  fortunate. 

About  noon  of  Thursday,  the  13th,  an  attack  on  the 
convoy  began  with  cavalry  raids  on  Carranza's  front. 
It  developed  into  a  general  frontal  and  flank  action,  in 
which  both  cavalry  and  infantry  participated.  Some 
artillery  was  used  on  both  sides.  The  battle  eased  off 
about  5  p.m.  without  apparent  advantage  to  either  side. 
The  outlook  was,  however,  gloomy.  The  night  was 
moderately  quiet. 

By  daybreak  of  the  fol'owing  morning  (Friday,  the 
14th),  abandonment  of  the  convoy  by  civilians  started. 
A  steady  stream  of  men,  women,  and  children,  all  loaded 
with  personal  effects,  filed  past  the  cars.  Their  imme- 
diate destination  was  San  Andres,  on  the  way  to  Vera 
Cruz  and  about  ten  kilometers  distant,  where  water  and 
food  were  supposed  to  be  obtainable.  About  10  a.m.  the 
battle  was  renewed  on  Carranza's  front  and  flanks,  and 
the  stream  of  civilians  was  driven  back  on  the  trains  in 
great  disorder,  and  panicky  conditions  prevailed.  The 
troops  were  vigorously  defending  the  trains,  but  with 
apparently  small  prospects  of  maintaining  their  posi- 
tions. 

In  anticipation  of  the  expected  forced  abandonment 
of  the  trains,  we  had,  on  the  preceding  day  (Thursday), 
requested  of  Carranza  a  safe  conduct  through  his  lines, 
and  it  was  arranged  that  a  large  Packard  car,  which 
was  one  of  several  carried  on  the  trains,  would  very 
kindly  be  placed  at  our  disposal. 

The  unloading  of  these  motors  started  early  on  Friday 
under  difiiculties  and  in  the  midst  of  great  confusion. 
About  1  p.m.  we  obtained  the  car  assigned  to  us  and 
after  paying  our  respects  to,  and  thanking,  Carranza, 
members  of  his  cabinet,  and  the  others  who  had  ex- 
tended us  so  many  courtesies  and  considerations  under 
most  trying  conditions,  we  finally  got  under  way  with 
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a  white  flag   (a  gift  from  Don  Luis  Cabrera)    about 
2  p.m. 

The  objective  of  the  trip  being  Vera  Cruz,  we  started 
in  that  direction.  On  getting  near  Carranza's  front 
line.s  we  came  under  artillery  and  rifle  fii-e,  and  it  became 
evident  that  advance  in  that  direction  was  suicidal.  We 
accordingly  turned  back,  went  through  Carranza's  rear 
lines,  and  soon  fell  into  the  hands  of  General  Treviiio's 
outposts.  Here  again  we  were  shown  everj-  considera- 
tion, flnally  being  conducted  to  the  headquarters  of 
General  Treviiio  at  Rinconada.  After  a  courteous  recep- 
tion by  that  general  we  were  given  a  military  pass,  and 
proceeded  to  San  Marcos,  where  we  sent  telegrams  under 
a  military  "visto  bueno,"  and  finally  spent  the  night  in 
his  private  car.  General  Trevino  arrived  at  San  Marcos 
before  daybreak,  and  early  the  following  morning 
(Saturday)  we  asked  his  advice  as  to  the  best  way  of 
reaching  Vera  Cruz.  I  judge  that  the  general  spent  the 
best  part  of  two  hours  making  telegraphic  inquiries,  and 
he  finally  advised  our  going  by  way  of  Puebla,  thence 
over  the  narrow-gage  railroad  to  Esperanza.  and  from 
there  via  standard-gage  to  Vera  Cruz.  The  Packard  car 
remained  at  our  disposal  through  the  kindness  of  Gen- 
eral Trevino,  and,  after  paying  our  respects,  we  got 
under  way  about  10  a.m.,  reaching  Puebla — a  square 
meal  and  a  bath— that  (Saturday)  night. 

Durrell  and  I  left  on  the  narrow-gage  early  the  next 
morning,  reaching  Vera  Cruz  about  noon  of  Monday, 
the  17th.  I  there  found  my  wife  as  well  and  comfort- 
able as  possible'  under  the  circumstances,  although  she 
had  received  none  of  the  numerous  telegraphic  messages 
which  my  friends  and  I  had  sent  her  during  the  last  t^vo 
weeks.  This  is  possibly  fortunate,  as  otherwise  she 
would  have  learned  of  my  presence  on  the  presidential 
train — the  wildest  and  most  extravagant  stories  being 
current  as  to  the  happenings  on  that  eventful  trip. 

The  journey  to  Vera  Cruz  occupied  ten  days.  My 
wife  and  I  left  that  city  for  Mexico  on  Thursday,  the 
20th,  and  completed  the  trip  in  fifteen  hours — practically 
schedule  time. 

I  have  since  come  across  several  "companeros"  who 
were  with  us  on  the  presidential  trains,  and  I  learn  that 
the  confusion  was,  if  possible,  accentuated  after  we  left 
(Friday,  the  14th,  about  2:30  p.m.),  and  that  about 
5  p.m.  of  that  day  the  entire  convoy  fell  into  the  hands 
of  the  Obregon-Gonzalez  forces.  I  am  told  that  casual- 
ties among  civilians  were  fortunately  very  few,  but  both 
of  the  opposing  military  forces  suffered  heavily,  con- 
sidering the  numbers  engaged,  say  3,000  on  a  side. 

Carranza,  his  cabinet,  other  civilians,  and  military- 
forces — principally  cavalrj- — in  charge  of  General 
Murguia,  left  the  convoy,  I  am  told,  about  4  p.m.,  strik- 
ing north.  The  tragic  fate  of  that  party  is  now,  of 
course,  known. 

I  hope  you  are  well  and  enjoying  your  new  work,  and 
with  kindest  regards  I  am.  Sincerely  yours, 

J.  C.  Pickering. 


Production  of  Magnesite  in  the  United  States  during  1919 
was  about  162,000  tons,  according  to  the  U.  S.  Geological 
Survey;  California  produced  42,000  tons  of  crude  magnesite, 
or  about  one-half  the  production  in  1918.  Producers  in  the 
State  of  Washington  shipped  about  55,000  tons  of  dead- 
burned  magnesite,  which  is  equivalent  to  about  120.000  tons 
of  crude  magnesite,  or  20  per  cent  less  than  in  1918.  The 
material  shipped  from  the  State  of  Washington  went  to 
manufacturers  of  refractory  wares  and  steel  mills  east 
of  the  Mississippi  River,  except  about  500  tons  that  was  dis- 
tributed  in  Montana,  Washington,  California,  and   Texas. 


A  Midget  Mine  Locomotive 

What  is  claimed  to  be  the  smallest  practical  mine 
locomotive  ever  constructed  is  operating  satisfactorily 
at  the  Real  del  Monte  mine,  in  Mexico,  according  to 
the  April  number  of  The  Grid,  a  publication  of  the 
Edison  Storage  Battery  Co.  The  locomotive  was 
designed  for  underground  service  and  to  meet  unusual 
conditions  in  mine  development  work.  It  is  rated  at  two 
tons,  for  operation  on  20-in.  gage  track,  and  at  three 
miles  per  hour  has  an  effective  drawbar  pull  of  400  lb. 
Over  all  it  measures  48  in.  in  length,  34  in.  wide  and 


THE   MIDGET    LOCOMOTIVE    AT    RE.\L    DEL    MONTE    MINE 

a  height  of  35  in.,  with  a  removable  step  and  operator's 
seat,  so  that  it  can  be  run  on  a  cage  and  hoisted  and 
lowered  to  the  different  mine  workings  as  the  occasion 
requires.  The  two  trailer  trucks  carrying  the  Edison 
batteries  are  likewise  of  small  dimensions.  Two  are 
required,  so  that  the  locomotive  can  operate  con- 
tinuously, each  of  the  trucks  being  equipped  with  fifty- 
five  cells  of  type  A4  Edison  storage  batteries. 

A  special  feature  of  this  locomotive  is  the  adaption 
to  it  of  a  motor  which  renders  feasible  the  use  of  a 
single  reduction  gear  drive.  The  saving  of  the  energ>' 
in  the  elimination  of  gears,  pinions,  countershafts,  and 
like  parts  gives  the  locomotive  a  much  greater  radius 
of  action  on  each  charge  of  the  battery. 


Comparatively  Low- Grade  Ore  Now  Treated 
At  the  Sunnyside  Mill 

In  the  April  10  issue  of  Engineering  and  Mining 
Journal  we  published  the  average  analysis  of  the  ore 
treated  by  the  Sunnyside  Mining  &  Milling  Co.,  as 
reported  to  the  Bureau  of  Mines.  For  the  last  two 
years,  however,  the  ore  actually  handled  in  the  Sunny- 
side mill  has  been  of  considerable  lower  grade  than  the 
reported  figures  show.  The  actual  analysis  has  been: 
Gold,  0.08  oz. ;  silver,  4.5  oz. ;  lead,  4.8  per  cent;  copper, 
0.4;  zinc,  6.8;  and  iron,  3.2  per  cent.  These  figures 
serve  as  an  indication  of  the  kind  of  ore  it  is  possible 
to    treat    bv    selective    flotation    methods. 


Exploitation  of  Mica  Deposits  in  Rumania 

It  is  reported  in  a  recent  issue  of  Commerce  Reports 
that  rich  veins  of  mica  have  been  explored  and  are  now 
being  exploited  in  the  district  of  Mehedintz,  Rumania, 
by  a  company  hastily  created  with  a  capital  of  5,000.000 
lei.  In  a  relatively  short  time  the  company  has  pro- 
duced fifteen  carloads  of  mica,  which  is  valued  at  1,000,- 
000  lei  per  carload. 
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Design  of  Two-Bucket  Aerial  Tramway 

Simple  Carrier  Adopted  To  Lowering  Ore  From  a  Mine  to  a  Terminal  Below  the  Mine  Outlet- 
Loading  and  Discharge  Bins — General  Layout  of  Line — 
Formulae  for  Power 

By  Douglas  Lay 

Written  for  Engineering  and  ^Mining  Journal 


THE  reversible  two-bucket  aerial  tramway,  also 
known  as  the  "jig  back"  and  "baby"  tram,  is 
in  wide  use  at  mines  situated  in  mountainous  dis- 
tricts. Although  a  tram  of  this  type  is  usually  re- 
garded as  an  endless-cable  system,  to  which  is  at- 
tached at  each  end  a  bucket,  which  moves  altei'nately 
up  and  down,  it  is  really  an  example  of  main  and 
tail  rope  aerial  haulage.  The  traction  cable  on  the 
lower  side  of  the  buckets  does  not  necessarily  perform 
any  other  function  than  that  of  steadying  the  buckets 
and  rendering  high  speed  possible,  apart  from  the  fact 
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that  the  ascending  cable  is  always  balanced  by  an  equal 
length  of  descending  cable.  From  a  purely  theoretical 
standpoint,  the  system  could  be  operated  without  any 
traction  sheave  at  the  lower  terminal,  and  with  only 
a  traction  cable  length  equal  to  the  distance  between 
the  two  terminals. 


eter  of  each  of  which  is  equal  to  the  gage  of  the 
tramway.  The  idea  of  three  sheaves  is,  of  course,  to 
give  ample  lap  of  cable,  and  so  prevent  any  slippage, 
when  brakes  are  brought  into  action,  and  which  might 
occur  if  only  a  single  sheave  were  used.  It  is  obviously 
necessary  that  sheaves  should  be  of  amp'.e  diameter, 
otherwise  the  life  of  the  traction  cable  will  be  short. 

In  this  case  of  the  lower  terminal  standard  construc- 
tion signifies  three  sheaves,  two  guide  sheaves  and  a 
tension  sheave,  the  diameter  of  the  last  being  equal  to 
the  gage  of  the  tramway.  The  arrangement  is  diagram- 
matically  illustrated  in  Figs.  3  and  4.  Having  regard 
to  the  life  of  the  traction  cable,  the  diameter  of  the 
guide  sheaves  must  be  adequate,  and  it  is  sound  policy 
with  this  arrangement  to  have  guide  sheaves  of  the 
same  diameter  as  the  tension  sheave.  A  rigid  dumper 
or  tripper  operates  a  latch  on  the  bucket,  causing 
the  latter  to  dump  automatically  on  its  arrival  at  the 
terminal. 

Simplified  Construction  of  Tramway 

The  construction  shown  in  the  working  drawings. 
Figs.  5,  6,  7,  8  and  9,  has  proved  quite  satisfactory 
in  nvj'  experience.  The  dimensions  given  are  taken 
from  an  actual  tramway  embodying  the  ideas  of  others 
as  well  as  my  own.  It  will  be  understood  that  certain 
dimensions  will  require  modification  where  the  arrange- 
ment is  to  be  adapted  to  other  conditions. 

For  grades  up  to  twenty  degrees,  and  with  a  total 
load  of  1,250  lb.  (including  the  weight  of  one  bucket), 
one  brake  sheave,  preferably  with  two  brake  bands 
applied  in  opposite  directions,  will  suffice  at  the  upper 
terminal.      The    usual    allowance    of   brake    surface    is 
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The  standard  type  of  construction  of  the  two-bucket 
tramway,  though  affording  ideal  running  conditions,  is 
nevertheless  somewhat  expensive.  Details  are  given 
herein  of  a  type  which  departs  from  standard,  but 
is  comparatively  inexpensive  and  satisfactory  in  opera- 
tion. To  explain  the  difference  between  the  two  types, 
it  is  necessary  to  describe  what  I  have  called  the  stand- 
ard type  of  construction.  Referring  to  Figs.  1  and  2, 
in  the  case  of  the  upper  terminal,  it  will  be  seen  that 
the  traction  cable  passes  over  three  sheaves,  the  diam- 


seventy-two  square  inches  for  absorption  of  each  horse- 
power generated  by  the  tramway.  It  will  be  noted 
that  inasmuch  as  the  traction  cable  does  not  lap  the 
guide  sheaves,  these  can  be  of  small  diameter,  and 
considerable   expense    is    thereby    saved. 

The  preferable  arrangement  for  the  loading  bin  is 
a  flat-bottomed  bin  with  chutes  attached  thereto,  as 
shown  in  Fig.  5.  To  begin  with,  fine  waste  is 
first  dumped  into  the  bin,  until  it  is  filled  with  waste 
up  to  the  points  of  intersection  of  the  lines  forming 
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the  various  angles  of  repose.  Superfluous  waste  is 
next  drawn  off  bj^  operating  the  tramway  until  no  more 
fine  waste  is  discharged.  The  waste  remaining  in  the 
bin  will  get  harder  and  harder  as  time  goes  on,  form- 
ing an  excellent  cushion  and  preventing  the  wear  and 
tear  of  planking.  Moreover,  no  valuable  ore  need  be 
locked   up. 

Only   one  sheave   is   required   at  the   discharge   ter- 
minal.    The   sheave   around   which   the   traction   cable 


the  other  hand,  a  rigid  tripper  necessitates  a  rigid  track 
in  the  lower  terminal;  othervyise,  the  sag  of  the  cable, 
varying  with  temperature  conditions,  may  cause  the 
bucket  latch  to  miss  the  tripper.  Moreover,  it  is  highly 
desirable  that  there  shall  be  no  saddle  or  rigid  track 
at  the  discharge  terminal  to  be  traversed  by  the  loaded 
bucket,  so  that  the  approach  may  be  made  at  a  reason- 
able speed  without  any  jar.  It.  is  also  to  be  kept  in 
mind  that  the  grade  of  the  track  at  the  discharge  end 
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FIGS.    7,    8   AND    9..   SIDE,   FRONT    AND    END    ELEVATIONS   OF  LOWER  TERMINAL  OF  TWO-BUCKET  AERIAL  TRAMWAY 


passes  is  fixed  in  a  counterpoised  pivoted  frame,  and 
can  thus  accommodate  itself  to  eveiy  sag  and  move- 
ment of  the  cable.  This  insures  the  minimum  of  wear 
and  tear  upon  the  cable.  The  counterweight  hangs 
down  vertically  over  the  back  of  the  bin.  The  dis- 
charge   terminal   bin    may   have    either   a    flat    bottom 
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FIUS.     Kj    and    11.       FRONT    AND    SIDE    ELEVATIONS    OF 
DUMPING  DEVICE  OF  TWO-BUCKET  AERLVL  TRAMWAY 

(in  which  case  the  back  may  be  filled  with  waste  up 
to  the  angle  of  repose,  as  described  before)  or  a  sloping 
one.,  In  the  latter  case,  as  the  dumping  of  the  buckets 
from  a  considerable  height  causes  great  wear  when  the 
bin  is  empty,  I  have  found  it  an  excellent  plan  to  fix 
two  or  three  old  Blake  crusher  jawplates  on  the  floor  of 
the  bin  immediately  below  the  dumping  place  of  each 
bucket.  This  expedient  costs  little  and  is  an  excellent 
preventive  of  wear  and  tear. 

By  far  the  best  and  simplest  dumping  device  in 
my  experience  is  that  illustrated  in  Figs.  10  and  11.  It 
consists  of  a  balk  of  10  by  10  in.  timber  laid  across, 
and  bolted  to,  the  track  cables,  in  a  direction  at  right 
angles  to  their  length,  at  the  desired  point.  The 
tripper,  which  engages  the  latch  of  the  buckets,  is  a 
piece  of  li-in.  round  iron,  bent  in  the  form  shown, 
and  bolted  to  the  timber  over  each  track  cable. 

The  great  advantage  of  this  type  of  dumper,  apart 
from  its  extreme  simplicity,  over  the  rigid  type,  is 
its  positive  action.  It  sags  -with  the  cable,  and  con- 
forms to  every  movement  of  the  latter,  and  conse- 
quently the  latch  of  the  bucket  cannot  escape  it.     On 


is  usually  considerably  less  than  that  at  the  upper  end, 
and  consequently  the  running  resistance  has  the  great- 
est effect  at  the  point  of  dumping.  The  dumper  illus- 
trated has  proved  capable  of  dumping  a  run-a-way 
bucket  without  accident  of  any  kind. 

General  Lay-Out  of  Line 

In  laying  out  a- two-bucket  tramway  line,  it  is  es- 
sential to  bear  in  mind  that  the  upper  and  the  lower 
ends  are  critical  points.  The  only  starting  force  is 
the  weight  in  one  bucket,  and  this  has  to  overcome 
the  inertia  of  the  system;  consequently,  the  starting 
resistance  is  much  greater  than  the  running  resistance. 
Again,  if  the  approach  to  the  discharge  terminal  is  too 
flat  compared  with  the  approach  to  the  upper  terminal, 
the  tramway  will  cease  to  generate  power  before  the 
lower  end  is  reached,  and  in  such  a  case,  the  bucket 
can  only  reach  the  latter  point  by  reason  of  acquired 
momentum.  To  dump  a  bucket  under  such  conditions 
requires  .a  very  skilful  brakeman,  and  such  a  lay-out 
is,  therefore,  to  be  avoided. 

The  location  of  towers,  diameter  of  track  cables, 
and  weight  of  loaded  backet  are  important  factors,  and 
should  be  studied  in  connection  with  the  profile.  The 
speed  should  be  at  !r,ist  1.000  ft.  per  min.  It  is 
impossible   to   run   over   towers   at   this   speed;    conse- 
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FIG.    12.      PROFILE   OF   AERIAL  TRAJIWAY 

quently,  the  fewer  towers  the  better.  Especially  must 
towers  be  kept  out  of  the  central  portion  of  the  line; 
otherwise  it  will  be  necessary  to  slow  down  at  the 
point  where  maximum  speed  is  desirable  from  con- 
sideration of  output.  The  longer  the  last  span  before 
the  discharge  terminal,  the  greater  the  sag  and  the 
less  the  grade  of  approach. 

Sag  may,  of  course,  be  reduced  and  grade  increased 
by  employing  a  track  cable  of  larger  diameter.     In  fact, 
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this  expedient  may  eliminate  the  necessity  of  a  tower. 
The  tramway  profile  given,  Fig.  12,  furnishes  an  il- 
lustration of  this.  With  bucket  and  load  weighing 
together  1,250  lb.,  if  1-in.  track  cables  were  employed, 
trouble  would  be  experienced  through  buckets  failing 
to  reach  the  lower  terminal,  but  this  trouble  can  be 
eliminated  by  using  IJ-in.  cables. 

Track  cables  must  be  anchored  at  both  ends  to  dead- 
men.  At  the  lower  end,  if  at  all  possible,  it  is  ad- 
visable so  to  place  the  deadman  that  there  is  no  thrust 
to  be  overcome  against  the  terminal  structure.  If  this 
is  possible,  there  is  no  necessity  for  bracing  the  ter- 
minal, which  necessity  will  arise  if  track  cables  are 
deflected  by  a  saddle  on  the  structure.  Turnbuckles 
are  of  course  necessary  to  take  up  the  slack  in  the 
cable  from  time  to  time. 


Building  Stockpiles  by  Means  of 
Scoop  Conveyors 

AN  INTERESTING  application  of  scoop  conveyors  for 
L  storing  coal  is  shown  in  Fig.  1,  illustrating  five  ma- 
chines used  to  unload  coal  from  hopper-bottom  cars 
direct  to  storage  pile.  Four  of  these  machines  are  12  in. 
wide  X  24  ft.  long,  the  other  one  being  12  x  20.  Each  is 
equipped  with  its  own  electric  motor  and  can  be  operated 
singly  if  desired. 

These  machines  provide  a  convenient,  efficient,  and 
flexible  arrangement.  The  first  machine  is  practically 
self-feeding  from  the  hopper  doors  of  the  car  and  the 
other  four  machines  may  be  swung  around  at  any  angle 
to  cover  a  wide  storage  area.  Five  machines  arranged 
in  this  manner  can  be  operated  by  one  or  two  men.    They 
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When  raising  track  cables,  care  must  be  taken  not 
to  apply  an  excessive  tension.  A  good  way  to  insure 
application  of  the  proper  tension  is  to  calculate  the  de- 
flection at  the  centre  of  the  unloaded  cables  and  then 
measure  oft"  the  height  of  the  cables  above  gi-ound  at 
this  point,  as  shown  by  profile  survey.  In  raising, 
while  the  cables  are  a  few  feet  off  the  ground,  attach 
to  each  cable  at  this  point  a  weighted  cord  of  length 
equal  to  the  distance  H  on  the  profile.  When  the 
cables  are  raised  so  that  the  ends  of  these  cords  are 
just  touching  the  ground,  the  tension  will  be  correct. 

The  following  will  be  found  of  practicable  use,  and 
are  applicable  to  both  multiple  and  two-bucket  tram- 
ways : 

W  =  total  weight  of  traction  cable  in  pounds, 
w  =  total  iceight  of  empty  and  loaded  buckets 

V  =  speed  of  tram  in  feet  per  minute 

Then  horsepower  absorbed  by  friction  = „      

H  ^  difference  in  elevation  between  upper  and  loiuer 
terminals  in  feet 
s  =  spacing  of  buckets  in  feet 
y  =  weight  in  one  loaded  bucket  in  pounds 

V  =  speed  of  tram  in  feet  per  minute 


can  also  be  used  to  convey  material  direct  from  a  stor- 
age pile  to  tne  point  where  it  is  wanted.  When  desired, 
one  machine  can  be  used  to  load  a  car  mounted  on  a 
storage-battery  truck  as  shown  in  Fig.  2. 

A  great  advantage  of  using  the  scoop  conveyor  to 
unload  hopper  bottom  cars  is  the  fact  that  no  track 
hopper  or  pit  is  necessary.  This  makes  it  possible  to 
unload  cars  at  any  point  along  the  track.     To  unload  a 
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Net    horsepotver    developed    is    equal    to    gross 
power  minus  horsepower  absorbed  by  friction. 


horse- 


FIG.    2.      LOADING  ON  A   STORAGE-BATTERY  TRUCK 

car,  the  scoop  or  feed  end  of  the  machine  is  placed  near 
or  under  the  car  hopper.  The  hopper  door  is  then  re- 
leased and  the  scoop  conveyor  belt  carries  the  material 
away  as  fast  as  it  flows  through  the  hopper  opening. 
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Government  Officials  Who  Influence  Mining 

Senator  Charles  B.  Henderson 


By  Paul  Wooton 


AMONG  the  incongruous  things  which  Congress 
L\  does  is  to  assign  members  to  the  Mines  and 
J.  \.  Mining  committees  who  have  had  no  previous 
knowledge  of  the  mining  industries.  As  a  rule,  the 
chairmen  of  the  committees  on  Mines  and  Mining,  who 
always  become  chairmen 
through  their  seniority 
right,  have  had  no  first- 
hand knowledge  of  min- 
ing. An  exception  to 
this  general  rule  is 
Charles  Belknap  Hender- 
son, who  was  chairman 
of  the  Committee  on 
Mines  and  Mining  when 
his  party  was  in  power 
and  who  during  the  last 
Congress  has  been  the 
ranking  member  of  the 
committee.  Senator  Hen- 
derson was  reared  in  a 
Nevada  mining  camp. 
His  father  was  a  mine 
operator,  and  Senator 
Henderson,  since  boy- 
hood, has  been  finan- 
cially and  actively  in- 
terested in  the  produc- 
tion of  minerals.  His 
boyhood  was  spent  in 
the  Bullion  district  in 
northeastern  Nevada, 
where  his  father  opera- 
ted several  mines.  One 
of  the  Senator's  early 
vivid  recollections  is  a 
thrilling  experience 
which  nearly  cut  short 
his  life  at  a  tender  age. 
One  of  his  father's 
properties  was  being 
v.orked  through  an  inclined  shaft.  The  incline  was  very 
steep.  One  day  the  boy,  without  the  knowledge  of  the 
hoist  man,  essayed  to  come  out  of  the  mine,  where 
he  had  been  taken  by  one  of  the  workmen,  in  the  empty 
car.  It  was  the  practice  of  the  hoist  man  to  hoist  the 
car  rapidly  unless  it  contained  passengers.  Not  know- 
ing that  the  car  carried  human  freight,  he  followed  his 
custom,  pulled  the  throttle  wide  open,  and  was  whipping 
the  car  out  of  the  shaft  at  maximum  speed.  Half  way 
up,  it  left  the  rails  and  smashed  its  way  ahead  against 
the  timbers,  first  on  one  side  then  on  the  other. 
Through  some  unusual  good  fortune,  young  Henderson 
managed  to  keep  within  the  car,  but  he  reached  the 
surface  in  almost  as  badly  battered  condition  as  was  the 
upper  end  of  the  shaft. 

Senator  Henderson  is  fond  of  riding  in  the  air.  He 
is  a  frequent  passenger  with  the  Army  pilots  stationed 
at  Boiling  Field.  Now  and  then  he  flies  to  New  York  as 
a  passenger  in  the  mail  plane.  He  accounts  for  the 
fact  that  he  has  no  initial  fear  in  the  air,  because  of 


the  many  thrills  in  his  early  life  in  traveling  back  and 
forth  in  the  car  in  that  inclined  shaft  at  Bullion.  The 
Senator's  training  has  been  typical  of  that  of  the  Far 
Westerner.  For  years  he  participated  in  every  rodeo  in 
his  part  of  the  state.     He  has  ridden  after  cattle  and 

has  been  an  eye-witness, 
on  several  occasions, 
when  men  died  with 
their  boots  on.  He  was 
a  first  lieutenant  in  the 
Second  Regiment  of 
Torrey's  Rough  Riders 
during  the  war  with 
Spain.  Senator  Hender- 
son, although  he  has 
lived  in  Nevada  since  he 
was  three  years  old,  was 
bom  at  San  Jose,  Cal., 
June  8,  1873.  He  was 
graduated  from  the  Uni- 
versity of  the  Pacific  in 
1892.  He  took  a  special 
course  at  Stanford  Uni- 
versity, but  received  his 
final  education  at  the 
University  of  Michigan, 
receiving  the  degree  of 
LL.B.  there  in  1895.  In 
1901  he  was  married  to 
Miss  Ethel  Smith,  of 
Elko,  Nev.,  and  they 
have  two  sons.  He  be- 
gan his  political  career 
in  1905,  when  he  was 
elected  to  the  Nevada 
Legislature.  For  eleven 
years  he  has  been  a 
regent  of  the  University 
of  Nevada.  Mr.  Hender- 
son and  all  of  his  family 
are  and  have  been 
Democrats;  his  grandfather,  Lewis  R.  Bradley,  was  one 
of  the  first  governors  of  Nevada.  He  entei'ed  the 
Senate  first  by  appointment  by  Governor  Emmet  D. 
Boyle,  to  fill  a  vacancy  caused  by  the  death  of  Senator 
Newlands.  In  November,  1918,  he  was  elected  to  fill  out 
the  unexpired  portion  of  Senator  Newlands'  term. 

Senator  Henderson  is  a  specialist  in  mining  legisla- 
tion, as  is  natural,  both  in  view  of  his  early  environment 
and  the  great  mining  state  which  he  represents,  which 
has  produced  the  Comstock.  tJoldfield  and  Tonopah,  as 
well  as  many  other  famous  camps.  The  prospector  is  apt 
to  say  of  the  larger  part  of  Nevada  that,  being  a  desert, 
it  isn't  good  for  anything  but  mining,  so  it  stands  to 
reason  that  God  Almighty  put  mineral  there.  It  is  a 
great  country,  though,  with  its  level  sagebrush  plains 
and  its  high  desert  ranges.  When  debate  gets  drearj' 
in  the  Senate.  Henderson  probably  sighs  with  the  poet. 
Oh,  for  a   breath   of  the  scented  winds  o'er  the  sagebush 

plains  that  blow; 
Oh,  for  a  glimpse  of  the  mountain  peaks,  with  their  fields 
of  drifted  snow. 
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By  The  Way 


The  Horrible  Example 

WE  NOTIFY  our  readers  that  Hoover  was  not 
nominated  at  Chicago.  The  delegates  set  us  all 
a  horrible  example  of  spineless  gregariousness  and  gang 
spirit,  drifting  hither  and  thither  as  this  boss  or  that 
blew  his  whistle.  The  bosses  steered  carefully  around 
all  outstanding  personalities,  all  figures  of  international 
or  national  proportions,  and  picked  a  Figurehead,  the 
Village  Orator  of  Marion,  Ohio — a  good  follower  and  a 
man  who  could  be  depended  on  not  to  try  to  lead.  He 
carries  a  printer's  rule  in  his  pocket,  and  would  rather 
make  up  the  front  page  of  the  Marion  Star  (a  paper 
his  father  bought  for  him)  than  be  President.  God 
bless  us!  We  also  would  rather  have  him  do  that. 
It  was  a  great  nomination  for  the  Democrats.  As  to 
Hoover,  republics  are  not  yet  grateful,  nor  are  they 
yet  wise;  but  tomorrow  is  another  day.  The  engineer 
is  organizing  and  will  take  a  hand  in  the  future. 

In  Rumania 

"You  are  too  happy  in  this  country.  You  have  no 
idea  of  conditions  in  Europe,"  remarked  a  Rumanian, 
who  recently  dropped  into  our  office  before  leaving  New 
York  for  his  native  country.  To  point  his  remark  he 
added,  "The  Engineering  and  Mining  Journal  at  its  sub- 
scription price  abroad  of  $9  per  year  costs  45  lei  in  our 
currency  at  normal  exchange.  But  now,  at  the  prevail- 
ing rate,  it  costs  378  lei  and  is  out  of  the  reach  of  most 
engineers.  A  certain  govemment  official  draws  a  salary 
equivalent  at  present  to  $70  per  year  in  your  money, 
and  he  simply  cannot  live  on  it,  though  living  costs  less 
there  than  here." 

A  Timely  Hint 

Even  a  law\'er  would  know  better  today  than  to  steal, 
purloin,  lift,  or  otherwise  convert  to  his  own  purposes 
the  certificate  of  another  for  shares  in  a  gold  mine. 
But  a  decade  or  so  ago,  the  temptation  was  greater,  and, 
one  of  the  legal  fraternity  stumbled.  Inquirj'  as  to  his 
identity  has  recently  been  made  of  the  Colorado  Com- 
missioner of  Mines  in  the  following  letter: 

Between  twelve  and  fifteen  years  ago  a  certificate  of  200 
shares  in  a  Colorado  gold  mine  was  stolen  from  my  wife 
by  an  attorney  named  Moses.  I  do  not  know  the  name  of 
the  mine,  and  my  wife  does  not  remember. 

What  I  want  to  find  out  is  whether  or  not  this  mine  is 
still  operating,  and,  if  possible,  locate  the  man  who  stole 
the  certificate.  The  certificate  was  originally  made  out  to 
Yeomans  or  Crowell. 

Can  you  obtain  this  information  by  going  over  the  list 
of  the  present  stockholders  of  the  different  mines?  At  the 
time  the  certificate  was  issued  the  company  had  not  de- 
clared a  dividend.  I  do  not  think  it  was  a  large  mine  at 
that  time. 

Any  information  you  can  give  me  will  be  greatly  appre- 
ciated. If  you  want  more  details  let  me  know  and  I  will  try 
and  get  them  for  you. 

It  is  of  importance  that  this  crook  be  apprehended, 
as  a  lesson  to  others.  \\Tien  Congress  passes  that 
premium  bill  next  December  gold  stocks  will  surely 
advance.  No  doubt  even  now  the  foresighted  thief  is 
laying  in  his  securities.  All  having  knowledge  of 
suspicious-looking  lawyers  in  their  vicinity  will  please 
inform  the  commissioner  at  Denver. 


Just  Gossip 

One  of  our  staff  writes  us  as  follows  from  his  travels 
in  Arizona:  "Ever>'where  the  Jouryial  is  spoken  well 
of,  and  its  improvement  noted.  The  American  Associa- 
tion of  Engineers  is  verj'  strong  down  here,  principally 
because  younger  engineers  feel  that  it  will  do  some- 
thing for  them,  i.e.,  raise  salaries.     .lones,  at  the  

mine,  a  shift  boss,  pointed  out  to  me  a  man  shoveling 
concrete,  and  said  that  he  was  getting  more  than  the 
young  engineers." 

Bandit  Proof 

In  the  early  days  of  gold  mining  in  Arizona,  the 
bullion  bars  usually  were  escorted  to  the  nearest  express 
office  by  a  mine  guard  that  looked  like  a  cavalry  troop. 
To  cut  down  this  expense,  the  English  owners  of  the 
Harqua  Hala,  at  one  stage  of  that  mine's  productive 
periods,  hit  upon  the  scheme  of  casting  their  gold  into 
a  great  cone,  that  might  be  valued  at  from  $70,000 
to  $85,000  and  that  needed  a  wagon  and  something  like 
a  derrick  for  its  handling.  With  only  an  outrider 
ahead,  one  such  cone  was  started  for  Wickenburg.  Half 
way  along,  a  casual  glance  into  the  back  of  the  buck- 
board  disclosed  the  fact  that  the  gold  was  gone.  A 
few  miles  back  the  bullion  was  found,  where  it  had  slid 
from  the  buckboard  into  the  road  at  the  passage  of  a 
desert  wash.  Thereafter  a  horseman  rode  also  to  the 
rear  of  the  bullion  transport. 

Abroad 

Certain  •  members  of  the  Birmingham  Metallurgical 
Society  in  England  are  forming  a  Freemason's  Lodge, 
that  is  to  be  called  the  Lodge  of  Metallurgy.  It  is  said 
that  this  is  the  only  lodge  bearing  this  name. 

A  Safety-First  Bulletin 

The  safety  inspector  of  a  large  copper-mining  com- 
pany somewhere  in  Mexico  asked  his  assistant  to  write 
a  "safety-first"  bulletin  for  the  previous  month.  Now, 
it  so  happened  that  the  young  man  was  violently  in 
love  with  a  beautiful,  dark-eyed  seiiorita,  and  it  being  in 
the  mellow  springtime,  when  a  "young  man's  fancy 
lightly  turns  to  thoughts  of  love,"  he  could  express  ideas 
only  in  a  mode  poetical.  The  following  bulletin  resulted: 

'SAFETY-FIRST   BULLETIN,   APRIL,   1920 
No  fatal  accident  occurred  this  April,  1920, 
Although  of  minor  injuries  there  certainly  were  plenty. 
It  is  apparent  more  and  more  when  hombres  quiero,* 
They  can  and  will  protect  themselves,  "segiiridad  primero." 
To  inculcate  a  new  idea  takes  time,  but  we  should  worry, 
In  Rome  do  as  the  Romans  do ;  in  Mexico  don't  hurry. 
By  using  workers  from  the  mines  we  find  there's  less  de- 
flection. 
Since   men   get  interested  when   they  make   their  own   in- 
spection. 
Like  every  innovation,  when  at  first  it  was  presented. 
The  "Mayordomos"  fussed  a  bit,  but  soon  became  contented, 
For  very  soon  it  dawned  on  them,  and  one  dawn  was  suf- 
ficient. 
That  "Safety  First"  was  daily  making  miners  more  efficient. 
There  was  a  time  not  long  ago  when  the  "Jefes"  used  to 

greet  us 
With  frowns;  but  now  they  smile  and  say  they're  glad  to 

meet  us. 
Now,  with  co-operation  from  the  workers  and  the  "bosses," 
We  find  the  accidents  decrease,  as  well  as  other  losses. 
We  may  not  set  the  Thames  on  fire,  nor  win  the  fame  of 

Nero, 
But  "Safety  First"  will  in  the  end  write  accidents  thus, 
0  (zero). 


-Spanish  not  goiaranteed. — Editor. 
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Consultation 


Workable  Gold  Placers 


"Some  friends  have  acquired  control  of  a  placer-gold 
deposit  in  Tennessee.  I  recently  visited  this  section  and 
panned  out  a  cubic  yard  of  gravel  in  a  long  torn.  The  gold 
was  extracted  by  mercurj-  and  amounted  to  $1.55. 

"What  my  friends  would  like  to  know  is  whether,  under 
the  present  prices,  they  could  work  this  deposit  of  gold." 

Speaking  generally  regarding  gold  placers,  the  con- 
tent of  $1.50  of  gold  in  the  gravel  per  cu.yd.  represents 
a  high-grade  deposit.  However,  ever>i;hing  depends 
upon  the  depth,  position,  nature,  and  quantity  of  the 
gravel,  as  this  will  determine  whether  it  can  be  worked 
by  dredging  or  by  some  more  expensive  method,  such 
as  drift  mining.  As  regards  the  quality  of  gold-bearing 
gravel,  there  are  two  extremes  with  which  it  is  difficult 
to  cope — extreme  coarseness  and  extreme  fineness. 
Under  the  first-named  condition,  the  gravel  may  contain 
boulders  which  are  difficult  and  expensive  to  handle;  in 
the  latter  case,  the  gravel  may  contain  a  mixture  of 
much  clay,  which  is  quite  as  bad.  In  Tennessee  it  is 
unlikely  that  you  would  have  the  former  difficulty,  but 
the  latter  is  to  be  guarded  against  in  all  deposits  in 
the  Southeastern  United  States.  If  there  is  much  clay, 
it  may  prevent  the  separation  and  the  amalgamation  of 
the  gold  flakes,  so  that  it  would  be  difficult  to  work  the 
deposit  on  a  practical  scale. 


from  the  adhering  rock,  and  then  are  rough  trimmed 
with  a  knife,  to  be  subsequently  graded  according  to  size 
and  quality.  These  steps  necessitate  the  expenditure 
of  time  and  money,  and  hence  greatly  increase  the  value 
of  the  run-of-mine  mica.  It  has  been  found  by  the 
U.  S.  Geological  Survey  that  in  the  United  States  an 
average  of  10  per  cent  of  finished  trimmed  sheets  is 
yielded  by  the  rough  blocks  that  are  mined.  Limits 
vary  from  2  to  33  per  cent.  The  scrap  mica  is  usually 
ground  and  sold  in  powdered  form. 

Thin  sheets  of  mica  ready  for  the  trade  may  contain 
inclusions  of  dark  minerals  (iron  oxide),  in  which  case 
it  is  termed  "speckled  mica."  "Clay-stained"  mica,  as 
its  name  implies,  contains  clayey  matter  between  the 
sheets. 

Besides  depending  upon  impurities,  the  value  of  mica 
is  influenced  greatly  by  its  size.  The  larger  the  mica 
sheet,  the  more  valuable  it  becomes.  Mica  in  sheets 
several  feet  wide  is  especially  valuable,  but  not  of  com- 
mon occurrence.  The  following  table  indicates  the 
grades  of  mica  that  are  accepted  and  used  by  the  trade 
and  which  are  referred  to  in  the  Engineering  and  Min- 
ing Jo2(rnal  quotations: 


The  Mica  Market 


"I  desire  to  secure  reliable  information  regarding  the 
grading  and  marketing  of  mica.  The  Engineering  and 
Mining  Journal's  quotations  are  based,  apparently,  on  six 
different  grades  of  mica.  To  myself,  at  least,  (not  being 
in  the  trade)  the  figures  given  do  not  convey  definite  in- 
formation. Do  they  refer  to  sheeted  and  cut  mica  or  to 
mica  intended  to  be  used  only  for  electrical  purposes?  What 
do  the  various  grades  (Nos.  1,  2,  and  so  on,)  signify?  Are 
prices  quoted  on  mica  used  for  other  than  electrical  pur- 
poses, and,  if  so,  where  can  such  quotations  be  obtained? 

"Our  company  will  soon  be  in  a  position  to  place  the 
product  of  its  mines  (i.e.,  high-grade  muscovite)  on  the 
market;  and  we  wish  to  obtain  the  above  information  at 
as  early  a  date  as  possible. 

"Would  you  be  kind  enough  to  let  me  have  the  names 
and  addresses  of  several  other  reliable  persons  who  would 
be  able  to  furnish  me  with  accurate  information  as  to  the 
data  a  prospective  producer  should  have  to  handle  his 
product  to  best  advantage?" 

The  value  of  mica  is  attributable  to  the  useful  phys- 
ical properties  of  the  material,  such  as  cleavage,  flexi- 
bility, transparency,  elasticity,  resistance  to  decomposi- 
tion, insulating  property  or  non-conductivity  of  heat 
and  electricity,  and  its  lack  of  color  in  thin  sheets. 
These  characteristics  have  made  mica  indispensable  in 
the  electrical  industry,  which  consumes  most  of  the 
domestic  and  imported  material.  Stove  mica  is  a  va- 
riety that  is  used  in  the  manufactui-e  of  furnaces  and 
stoves  and  commands  a  higher  price  than  the  mica  for 
electrical  purposes.  Cut  stove  mica  may  be  worth  from 
two  to  five  times  as  much  as  that  of  electrical  grade. 

Mica,  as  it  is  mined,  presents  a  different  appearance 
from  the  finished  product.  The  rough  run-of-mine 
blocks  require  treatment  to  separate  the  sheets  of  mica 
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GRADE  NUMBER  AND  EQUIVALENT  SIZES  OF  MICA. 
No.  Size  in  Sq.  In.      No.  Ri"e  in  Sq.  In. 

Extra  Special  60  and  up  3  10  to  13 

•  -  -  6  to  1 0 

V  3  to    6 

-to    3 

The  quotations  as  given  in  the  Engineering  and  Min- 
ing Journal  do  not  classify  the  material  according  to 
uses.  It  should  be  understood  that  with  this  material, 
and,  for  that  matter,  for  any  in  which  there  are  so 
many  variables  that  may  make  the  material  useful  or 
useless,  quotations  are  necessarily  flexible. 

As  to  production  figures  and  data  regarding  mica 
that  will  prove  helpful  in  obtaining  a  knowledge  of  the 
general  scope  of  the  industiy,  the  published  reports 
of  the  U.  S.  Geological  Survey  and  U.  S.  Bureau  of 
Mines  will  be  found  of  great  assistance. 


War  Minerals 


"Is  not  the  term  war  minerals  a  misnomer?  A  catalog 
of  the  metals  useful  in  war  would  seem  to  me  to  include 
nearly  every  metal  produced  in  this  country,  yet  surely 
this  expression  is  not  intended  to  include  all  of  them.  I 
would  thank  you  to  enlighten  me  on  this  subject." 

The  expression  "war  minerals"  is  somewhat  mislead- 
ing. It  does  not  refer  to  the  minerals  that  are  useful 
0x7)/  in  war  time,  nor  does  it  apply  to  all  the  minerals 
that  serve  war  purposes.  The  commonly  accepted  defi- 
nition includes  such  minerals  as  chrome  and  manga- 
nese, for  an  adequate  supply  of  which  this  country  has 
normally  had  to  depend  upon  foreign  sources,  and  the 
domestic  production  of  which  was  strongly  encouraged 
during  war  by  the  War-Minerals  Committee  in  Wash- 
ington. In  fact,  it  was  this  body  which  first  coined  the 
expression  and  included  in  the  term  such  metals  and 
minerals  as  chrome,  manganese,  tungsten,  pyrites,  anti- 
mony, arsenic,  platinum,  potash,  and  graphite. 
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Petroleum  Industry  of  Russia* 

A  Review  and  Compilation,  Chiefly  From  Russian  Sources,  of  the  More  Important  Facts  About 

Russian  Oil  Fields — Baku,  Grozny,  Surakhan,  Sviatoi  (Holy)  Island,  Maikop, 

Emba-Ural  and  Other  Fields — Position  Since  Revolution 


By  Eugene  M.  Kayden 


THE  Apsheron  Peninsula,  which  projects  into  the 
western  side  of  the  Caspian  Sea,  in  the  Caucasus, 
is  still  the  most  remarkable  single  oil  field  in  the 
world.  The  peninsula  is  the  center  of  a  prolific  oil- 
bearing  area,  extending  to  the  west  and  northwest 
through  the  Caucasus  mountain  range,  the  Balkans,  and 

'All  sources  from  official  Russian  publications  :  The  chief  source 
for  this  study  was  "The  General  Survey  of  the  Principal  Branches 
of  the  Mining  and  Metallurgical  Industry,"  published  in  Petro- 
grad,  1915,  bv  the  Department  of  Mines.  Practically  all  the  data 
and  statistical  information  to  the  end  of  the  year  1914  were  drawn 
from  this  publication,  and  unless  otherwise  specified  the  tables 
mav  be  credited  to  this  chief  Russian  source.  Among  other  ref- 
ererices  may  be  enumerated  "Torgovo-Promyshlennaia  Gazetta," 
abbreviated  T.  P.  G.  ;  "Promyshlennost  i  Torgovlia,"  abbreviated 
P.  T.  ;  the  Explanatory  Memorandum  of  the  Minister  of  Finance 
to  the  Budget  of  the  Empire ;  "Viestnik  Finansov  Promyshlen- 
nost! i  Torgovli,"  abbreviated  V.  F.  P.  T.  :  and  the  "Gorno- 
Zavodskoie  Dielo,"  Nos.  21-22.  of  June  10,  1916. 
Russian  units  of  measure  are : 

Verst  —   3.500  feet  =  0.6629  mile. 

Sazhen    =    7  feet. 

Dessiatin   =    2.7  acres. 

Pood  =    36.11  lb.    =   0.0161217  long   tons. 

1.000  poods    -    16.1217  long  ton. 


the  Carpathian  Mountains.  This  area  is  oil-bearing  in 
Galicia  and  Rumania,  reaching  highest  productivity  in 
the  Apsheron  Peninsula.  The  oil-bearing  sands  of  the 
region  extend  even  further  to  the  north  slopes  of  the 
Caucasus,  where  rich  fields  have  been  tapped  at  Grozny 
and  Maikop,  and  then  to  the  east  and  northeast,  the 
trans-Caspian  and  Ural  oil  districts  at  present  being 
but  little  exploited. 

The  ultimate  resources  of  the  oil  fields  about  the 
Caspian  Sea  are  said  to  be  very  great.  It  has  been 
estimated  that  Russia's  oil  fields  cover  an  area  of  at 
least  14,000  square  miles,  in  a  region  little  touched  here- 
tofore, but  where  signs  of  oil  and  gas  promise  large 
yields  in  the  future. 

The  geographical  position  of  the  Caucasian  and 
Caspian  districts,  their  proximity  to  the  Middle  and 
Near  East,  will  be  important  factors  in  the  industrial 
development  of  those  countries,  aside  of  the  needs  of 


1366 


Engineering    and    Mining    Journal 


Vol.  109,  No.  25 


Russia  itself.  The  wide  markets  of  Asia's  enormous 
population  would  increasingly  call  for  more  and  more  oil, 
both  in  the  running, of  extensive  trans-continental  rail- 
way lines,  which  are  to  be  constructed  throughout 
the  whole  of  Western  Asia  and  the  Middle  East,  and 
as  a  fuel  in  the  operation  of  industries. 

That  the  Caucasian  oil  fields  are  in  only  the  initial 
stage  of  development  is  apparent  from  the  fact  that, 
previous  to  190.3,  practically  all  of  the  Russian  petroleum 
came  from  an  area  less  than  ten  square  miles  in  extent, 
in  the  Baku  region.  The  Russian  petroleum  industry 
may  be  said  to  date  from  1877,  when  the  excise  tax  was 
abolished  after  being  in  operation  for  five  years,  and  six 
years  after  the  first  oil  well  was  drilled  on  the  Balakhan 
field.  Before  1871  all  the  Russian  petroleum  was 
obtained  from  hand-dug  wells  or  surface  pits,  none  of 
them  over  50  ft.  in  depth,  and  the  oil  was  conveyed  to 
the  refineries  in  barrels  on  two-wheeled  Tartar  carts. 

The  advent  of  the  Nobel  brothers,  Ludwig  and  Robert, 
who  were  the  first  to  build  and  operate  a  modern 
refinery  at  Baku,  and  also  the  first  to  construct  a  pipe 
line  from  the  Balakhan  field  to  the  refineries  at  "Chorny 
Gorod,"  or  Blacktown,  the  oil-industrial  suburb  of  Baku, 
gave  a  further  impetus  to  the  petroleum  industry.  By 
1882,  the  production  of  petroleum  rose  to  about  50,000,- 
000  poods,  climbing  steadily  until  it  reached  the  record 
mark  of  706,300,000  poods  in  1901,  after  which  date  it 
declined,  owing  to  the  slow  exhaustion  in  the  four  old 
oil  fields  of  Baku  proper. 

The  foreign  export  of  petroleum  products  from  Russia 
was  growing  simultaneously  with  the  increase  in  produc- 
tion, until  it  reached  the  maximum  of  93,500,000  poods 
in  1903.  In  the  following  decade,  1904-1913,  the 
foreign  export  declined  by  about  50  per  cent. 

Table  I  shows  the  important  facts  respecting  produc- 
tion, export,  and  domestic  consumption  of  petroleum  oil 
in  Russia,  in  millions  of  poods  (16,121.7  long  tons), 
from  1883  to  the  end  of  1914. 


TABLE  I. 


Year 

1883 
1883 
1887 
1889 
1891 
1893 
1895 
1897 
1899 
1901 
1903 
1905 
1907 
1909 
1911 
1913 
1914 


PRODUCTION,  EXPORT,  AND  CONSUMPTION  OF  RUSSIAN 
PETROLEUM 


Foreign 

Production 

Export 

. Millions  of  Pooo 

iB . 

66.7 

15,7 

120.5 

26.5 

155.0 

22.0 

192.0 

43.9 

275.0 

52.1 

325.0 

59.5 

377.0 

58.2 

449.8 

58.3 

550.4 

75.7 

706.3 

85.2 

630.2 

93  5 

455.9 

48.5 

523.7 

37.0 

563.3 

38.8 

559.2 

45.2 

561.7 

48.0 

556.9 

26.3 

Domestic 

Consumption 

51. 

0 

94. 

0 

133 

0 

148, 

1 

222, 

9 

265, 

5 

318 

,8 

391, 

5 

474, 

7 

621 

1 

53b 

7 

407 

4 

486 

,7 

524, 

,5 

514, 

,0 

513 

,7 

530,6 


Table  I  also  shows  clearly  that  the  rate  of  domestic 
consumption  has  been  fairly  well  maintained  since  1901, 
owing  chiefly  to  the  decline  in  the  foreign  export  trade 
and  the  discovery  of  new  oil  fields. 

Russia's  Share  in  the  World's  Petroleum 

In  1901,  when  Russia's  production  of  crude  petroleum 
reached  the  record  mark  of  706,300,000  poods  (85,200,- 
000  bbl.),  Russia  occupied  first  place  in  the  total  world's 
production  of  a  little  over  167,400,000  bbl.,  producing 
thus  50.6  per  cent  of  the  total,  the  United  States  follow- 
ing with  about  69,390,000  bbl.  But  since  then  Russia 
has  yielded  her  pre-eminence  to  the  United  States.  In 
1913,  Russia  produced  only  17.8  per  cent  of  the  world's 
total,  and  the  share  falling  to  our  own  country  rose  from 


41.2  per  cent,  in  1901,  to  62.4  per  cent  in  1913.  For 
the  quinquennial  period  1911-1915,  Russia's  annual  pro- 
duction was  18  per  cent  of  the  world's  total.  Table  II 
shows  the  average  world's  production  of  crude  petroleum 
by  separate  countries,  in  1911-1915,  calculated  in  barrels 
of  42  gallons. 

TABLE  H.    WORLD'S  PRODUCTION  OF  PETROLEUM  1911-1915 

Barrels 

United  States 247,759.46 1 

Russia 66.521,168 

Mexico 22, 1 25,546 

Rumania 12,498,984 

Dutch  East  Indies 11,682.452 

India 7,422,098 

Galicia 7,212,964 

Japan  and  Formosa 2,225.852 

Peru 1,931,546 

Germany .  . . : 1 ,007,077 

Trinidad 523.852 

Egypt 269,787 

Canada ■ 238,556 

Argentina 196.475 

Italy 51.886 

Other  countries : 1 8.000 

Total 381.705.694 

In  dealing  with  the  general  production  of  crude 
petroleum  in  Russia,  it  is  necessary  to  consider  the 
various  fields  situated  chiefly  in  the  Caucasus.  They 
are,  first,  the  four  old  oil  fields  of  Baku,  and  then  the 
smaller  districts  of  Surakhan,  Binagad,  and  Sviatoi 
(Holy)  Island,  belonging  logically  to  the  Baku  group. 
Outside  of  the  Apsheron  Peninsula,  there  are  the  follow- 
ing oil  fields:  Grozny  and  Maikop,  on  the  northern 
slopes  of  the  Caucasus  range;  Cheleken  Island,  lying 
near  the  eastern  shore  of  the  Caspian  Sea;  Emba-Ural 
oil  fields,  to  the  north  and  east  of  the  Caspian;  and, 
finally,  Ferghana,  in  Turkestan.  All  of  these  last- 
mentioned  fields  are  of  smaller  importance  than  the 
Baku  group,  and  some  of  them  are  still  either  not  work- 
ing to  their  full  capacity  or  are  in  the  experimental 
stage  of  development. 

The  distribution  of  crude  petroleum  bj'  separate 
regions  in  the  period  1910  to  1917,  inclusive,  is  shown 
in  Table  III,  in  millions  of  poods. 

TABLE  III.     THE  REGIONAL    DISTRIBUTION  OF  PETROLEU.M   IN 
RUSSIA,   1910-1917,  IN  MILLIONS  OF  POODS 

Regions  1910  1911  1912  1913  1914  1915  1916  1917 

The  Baku  Region 

The  four  old  fields 478.2  425.4  419.1  389.8  338.0  344.3  329.4  263.1 

Binagad    and    hand-dug 

wells 11.9  13.2  22.6  32.7  35.9  41.3  44.3  36.3 

Surakhan 10.4  19.7  31.4  39.7  51.3  60  6  96  4  96  0 

Sviatoi  (Holy)  Island 1.4  2.6  3.3  4.7  5.9  6.9  6.8  6,9 

Total  Baku  group 501.9  460.9  476.4  466.9  431.1   453.1   476.9  402  3 

Grozny  oil  field 74.0     75,2     64.5     73.7     98,4     88.1    102  7     94  8 

Cheleken  Island 

Maikop  district 

Emba-Ural  district.  . . . 
Ferghana  district 

Total  all  other 83,3     98,3     89  8     948125,811831252115.9 

Total  for  all  of  Russia . .   585.2  559.2  566.2  561.7  556.9  571,4  602   1   518.2 

The  source  for  1910-1914  is  the  publication  of  the  Russian  Min- 
ing Department  of  1915,  "General  Survey  of  the  Principal  Branches 
of  the  Mining  and  Metalluisiral  Industry."  p.  279.  Data  for  1915 
are  from  the  Explanatory  Memorandum  of  the  Minister  of  Fi- 
nance to  the  Budget  of  the  Empire  for  1917:  data  for  1916  and 
1917  from  "TorRovo  Proniy.'shlinnaia  Gazetta."  April  L'n,  and 
May  12.  191S.  References  to  tlu-  last-named  source  in  this  paper 
are   under  the  abbreviated  title  of  T.   P.   G. 

A  cursory  examination  of  Table  III  shows  that,  for 
Russia  as  a  whole,  the  output  of  crude  petroleum  has 
remained  fairly  stationary  since  1910.  As  to  the  four 
old  oil  fields  of  Baku,  the  output  for  1915  was  actually 
less  than  that  for  1914  by  about  35,000,000  poods,  if 
the  fact  be  taken  into  consideration  that,  owing  to 
strikes,  the  output  for  1914  was  reduced  by  40,000.000 
poods.  Again,  because  of  the  war  and  the  difficulty  of 
obtaining  the  necessary  machinery  and  materials,  boring 
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operations  were  restricted.  On  the  other  hand,  produc- 
tion in  the  new  fields,  such  as  Grozny,  Surakhan,  and 
Emba.  continually  increased,  with  the  result  that  the 
total  production  was  well  maintained  down  to  the  revo- 
lution. It  is  plain,  nevertheless,  that  the  four  old  Baku 
oil  fields  have  lost  the  comparative  pre-eminence  that 
they  held  in  the  decade  1902-1913,  as  may  be  gathered 
from  Table  IV,  which  gives  percentages  of  total 
production. 

TABLE  IV.     PERCENTAGE  PRODUCTION  OF  RUSSIAN  OIL  FIELDS 


1902 

Four  Baku  fields 94  6 

Grozny 5  0 

SurakSan  ' 

Binagad  '  q  ^ 

Surface  wells     i 

.\11  others 

Total 100.0 

The  Old  Baku  Fields 


1913 
69.5 
13  2 
7.1 
2.6 
3  2 
4.4 

100.0 


Tlje  four  oil  fields  of  Baku  are  Balakhan,  Sabounch, 
Roman,  and  Bibi-Eibat,  the  last  lying  three  miles  to 
the  south  of  the  town  of  Baku.  The  maximum  produc- 
tion of  the  four  fields  was  reached  in  1901,  when  the 
output  amounted  to  671,000,000  poods,  but  it  has  since 
steadily  declined.  The  greatest  decrease  has  taken  place 
in  the  Roman  and  Bibi-Eibat  fields.  In  1902,  14.9  per 
cent  of  the  oil  produced  at  Baku  was  fountain  oil,  but 
in  1914  that  variety  of  oil  was  only  3.1  per  cent  of  the 
total.  At  the  same  time,  the  wells  had  to  be  sunk  to 
greater  depths,  increasing  from  an  average  of  238 
sazhens  in  1902  to  371  sazhens  in  1914.  (A  sazhen  equals 
seven  feet.)  The  production  of  each  of  the  four  fields 
in  millions  of  poods  is  given  in  Table  V. 

TABLE  V.    PRODUCTION  FROM  THE  OLD  BAKU  OIL  FIELDS 


Year 

Balakhan 

Sabunch 

Roman 

Bibi-Eibat 

Total 

1904 

82  0 

218   1 

133  5 

181    1 

614.7 

1906 

67  9 

157  0 

95.4 

127  7 

448.0 

1908 

70  3 

198  8 

73  3 

119  6 

467.0 

1910 

68  4 

195  0 

95   1 

118  7 

478  2 

1912 

65  3 

170  4 

78  8 

104  6 

419.1 

1914 

67  2 

143  6 

55  0 

72.2 

338.0 

The  development  of  the  four  Baku  fields  was  due 
largely  to  the  enterprise  and  ability  of  Robert  Nobel, 
who  came  to  Baku  in  1873.  The  number  of  boreholes 
increased  from  13  in  1873  to  458  in  1893,  and  to  2,036  in 
1901.  Table  VI  shows  the  changes  that  have  taken 
place  in  the  conditions  and  manner  of  exploitation  since 
that  date. 


TABLE 

VI.     DETAILS  OF  PRODUCTION  IN  OLD  BAKU 

OIL  FIELDS 

.\verage 

Limits  in 

Average 

Pioduction 

Number 

Depth  of 

Depth  of 

Dailv  Pro- 

in 

of 

Borings 

Borings 

duction  of 

Millions 

Productive 

m 

m 

Each    Well 

Vcar 

Poods 

Borings 

Sazhens 

Sazhens 

in  Poods 

1904 

614.7 

1.998 

165.2 

41-329 

1906 

448  0 

1,954 

167.9 

34-339 

920 

1908 

467  0 

2.495 

175,4 

38-365 

710 

1910 

478.2 

2,840 

177  0 

24-416 

627 

1912 

419    1 

3,142 

184  7 

34-419 

472 

1914 

338  0 

3,624 

185.0 

32-444 

349 

Thus,  in  the  eleven-year  period  from  1904  to  1914, 
the  number  of  productive  wells  increased  from  1,998  to 
3,624,  the  average  depth  increased  from  165.2  sazhens  to 
185  sazhens,  and  the  maximum  depth  rose  from  329  to 
444  sazhens.  At  the  same  time,  the  average  production 
of  the  wells  decreased  by  almost  three  times,  and  the 
total  output  of  the  four  oil  fields  decreased  45  per  cent. 

The  number  of  working  wells  depends  on  the  boring 
activities  taking  place  each  season.  With  the  fall  in 
prices  of  petroleum  in  1909,  the  number  of  new  wells 
decreased  also.  Operations  showed  an  increase  in  1912 
as  the  prices  advanced.  The  co-ordinate  relation  of  the 
prices  of  petroleum  and  the  boring  operations  is  shown 
in  Table  VII. 


The  workingmen's  strike  in  Baku  in  1914  was 
responsible  for  the  decline  in  boring  operations  from 
65,169  sazhens  (456,183  ft.)  in  1913  to  51,012  sazhens 
in  1914,  or  to  357,084  ft.  The  war,  with  the  resultant 
embarrassments  in  credit  and  difficulties  in  obtaining 
machinery  and  materials,  further  decreased  boring 
operations.  The  aggregate  depth  of  drilling  in  1915 
was  47,005  sazhens  1329,035  ft.),  and  for  1916  it  was 
estimated  at  about  301,000  ft. 

TABLE  VII.     REL.\TION  OF  NUMBER  OF  WELLS 
TO  PRICE  OF  PRODUCT 


Price 

.Aggregate 

Number 

per  Pood 

Depth  of 

Number 

of  Wells 

in 

Borings  in 

of  Wells 

Made 

Year 

Kopeks 

Sazhens 

Boring 

Deeper 

1904 

14  7 

62.351 

692 

292 

1906 

25  6 

48,110 

574 

168 

1908 

21.6 

56,863 

600 

223 

1910 

15.1 

48,432 

385 

320 

1912 

34.8 

53,811 

485 

390 

1914 

36  5 

51,012 

563 

317 

In  this  connection  it  is  interesting  to  note  the 
relationship  between  production  and  the  depths  of  wells. 
In  1913,  in  the  four  old  oil  fields  of  Baku,  2.8  per  cent 
of  the  total  oil  came  from  wells  under  100  sazhens  deep; 
42.1  per  cent  from  levels  of  101-200  sazhens;  23.2  per 
cent  from  levels  of  201-250  sazhens ;  18.0  per  cent  from 
levels  of  251-300  sazhens;  and  13.9  per  cent  from  levels 
above  300  sazhens.  Compare  with  this  the  record  of 
1897,  when  only  23  per  cent  of  the  oil  came  from  levels 
of  200  sazhens.  All  this  points  to  the  gradual  exhaus- 
tion of  the  above-named  fields,  a  fact  which  is  as  true 
of  the  new  wells  as  of  the  old. 

The  Grozny  Oil  Fields 

The  Grozny  oil  fields,  on  the  nothern  slope  of  the 
Caucasian  Mountains,  in  Terek  Province,  have  a  history 
of  about  twenty  years,  although  the  presence  of  oil  has 
been  known  for  a  longer  period;  but  previous  to  1903 
only  hand-dug  wells  were  utilized  there.  On  Jan.  1, 
1915,  the  area  under  exploitation  was  2,471.5  dessiatins, 
or  6,673  acres.  The  oil  resources  of  Grozny  are  said  to 
be  extensive.  Grozny  oil  contains  a  high  percentage  of 
kerosene  and  benzine.  A  pipe  line  serves  as  an  outlet 
to  Petrovsk,  on  the  Caspian  Sea. 

The  total  production  of  crude  petroleum  at  Grozny 
increased  rapidly.  It  was  only  17,000,000  poods  in 
1896,  but  rose  to  a  little  over  30,000,000  poods  in  1900. 
Production  since  1905  is  shown  in  Table  VIII. 

TABLE  VIII.     PRODUCTION  OF  GROZN^Y'  OIL  FIELD 
IN   MILLIONS  OF  POODS 


Year 
1905 
1906 
1907 
1908 
1909 
1910 
1911 


Y'ear 

43.1  1912 

38.2  1913. 
39  4  1914. 
52.1  1915. 
57  0  1916. 
74.0  1917. 
75  2 


64.5 
73  7 
98.4 
88  1 
102  7 
94.8 


Thus,  the  increase  for  the  decade  1905-1914  was  better 
■  than  128  per  cent.  Since  then,  with  the  exception  of 
the  record  year  of  1916,  a  slight  drop  has  taken  place. 
The  decrease  of  10  per  cent  in  the  output  of  the  Grozny 
field  in  1915,  as  compared  with  1914,  was  due  to  the 
decrease  in  fountain  petroleum.  The  output  in  well 
petroleum  showed  an  increase.  The  production  at 
Grozny  is  remarkable  when  the  steady  decline  in 
annual  boring  operations  is  considered.  The  aggregate 
borings  were :  1914,  39,781  sazhens,  or  278,467  ft. ;  1915, 
25,590  sazhens,  or  179,130  ft.;  1916,  estimated  at 
150,000  ft. 

Twenty-four  companies  were  operating  in  the  Grozny 
district  in  1914,  of  which  only  nineteen  were  oil  pro- 
ducers.    Four  were  well-boring  companies,  and  one  was 
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not  operating.  Of  the  total  amount  of  petroleum  pro- 
duced in  1914,  about  70  per  cent  fell  to  the  share  of 
four  companies:  I.  A.  Akhverdov  &  Co.  (31.5  million 
poods),  Shpiss  Co.  (19.1  million  poods),  North  Caucasus 
Co.  (15.5  million  poods),  and  the  Russian  Grozny 
Standard  (11.6  million  poods).  The  companies  with  an 
individual  production  of  over  10,000,000  poods  claimed 
78.9  per  cent  of  the  total  output,  companies  produc- 
ing 1,000,000  to  10,000,000  poods  claiming  18.2  per  cent 
of  the  total.  The  group  producing  less  than  1,000,000 
poods  each,  claimed  only  2.9  per  cent  of  total. 

The  development  of  boring  operations,  the  fluctuation 
in  the  number  of  productive  wells,  and  their  average 
production  are  shown  in  Table  IX. 

TABLE  IX.    DETAILS  OF  GROSNY  OIL  FIELD 

1905  1910  1912  I9M 

Number  of  productive  wells 134  178  ^^223  ^^315 

ASSSteXpthinBazhen,;.:;:;:::   yi^     n.»s     17.024     39,402 

^ri^OOrpl'df^"'"'^'"""'''""'''  248.9     3170     234  9     226.3 

The  low  and  high  limits  in  the  depths  of  the  wells  in 
1914  was  between  37  and  528  sazhens.  The  maximum 
depths  of  the  Grozny  wells  are  thus  greater  than  those 
of  the  Baku  wells.  Of  the  total  number  of  wells,  those 
having  a  depth  less  than  200  sazhens  made  up  33.1  per 
cent  of  the  total  number ;  those  having  a  level  of  200-350 
sazhens  constituted  42.1  per  cent  of  the  total;  levels 
of  350-500  sazhens,  23.4  per  cent;  above  500,  only  1.4 
per  cent. 

Although  the  average  yearly  production  at  the  Grozny 
wells  declined  somewhat  in  the  decade  1905-1914, 
nevertheless,  they  are  almost  twice  as  productive  as  the 
Baku  wells.  Boring  operations  have  increased  con- 
siderably since  1912.  During  1914,  in  the  298  wells 
boring  or  in  process  of  being  made  deeper,  it  reached 
39,402  sazhens,  an  increase  of  37.7  per  cent  above  the 
preceding  year.  The  war,  with  the  consequent  difficul- 
ties in  securing  machinery  and  material,  the  shortage 
of  labor,  and  the  further  decrease  of  exports  and  the 
enormous  accumulation  of  petroleum  at  the  wells, 
resulted  in  a  decrease  in  drilling  activities  which 
amounted  during  the  first  six  months  of  1915  to  45.4 
per  cent  as  compared  with  the  corresponding  period  in 
1914.  The  conditions  improved  in  1916,  when  drilling 
was  activelv  resumed,  despite  the  fact  that  boring  opera- 
tions had  to  be  carried  to  a  depth  of  4,200  ft.  through 
hard  ground.  The  number  of  active  wells  was  487  in 
1916,  and  their  production  reached  the  record  mark  of 
102,700,000  poods. 

The  Sur.\khan  Oil  Field 

The  Surakhan  oil  field  is  the  most  productive  of  the 
new  oil  territories.  Its  development  began  only  in  1907, 
although  the  presence  of  a  highly  refined  volatile  _ 
petroleum  of  a  straw  color,  called  "white  oil,"  has  been 
known  for  a  long  time.  This  product  has  a  specific 
gravity  of  0.780,  and  its  composition  is :  Benzine,  48.9 ; 
kerosene,  43.9 ;  other  oils,  7.2  per  cent. 

This  naturally  purified  oil  is  found  only  in  small 
quantities,  in  the  Sabounch  oil  field  as  well  as  in  Sura- 
khan. The  presence  of  this  oil,  and  the  conditions  under 
which  distillation  and  condensation  could  take  place, 
have  not  been  accounted  for  scientifically.  It  is  probable 
that  "white  oil"  is  more  widely  distributed  around 
Baku  than  is  commonly  believed. 

The  maximum  depth  of  the  wells  in  1914  was  404 
sazhens  (2,828  ft.).  The  greatest  productivity  was 
noticed  at  levels  172-179  sazhens,  which  yielded  45  per 


cent  of  the  total  petroleum.  The  growing  output  of  the 
Surakhan  field  is  due  chiefly  to  the  intensive  boring 
activities  which  have  taken  place  since  1910.  The 
aggregate  depth  drilled  in  1911  was  3,169  sazhens;  in 
1912,  8,251  sazhens;  in  1913,  13,002;  in  1914,  14,783 
sazhens.  The  average  depth  of  the  finished  wells  was 
201  sazhens  in  1914,  and  the  average  daily  productivity 
4,386  poods.  Boring  activities  continued  on  the  increase 
in  the  following  years.  According  to  "The  Metallurgical 
Industry"  ("Gorno-Zavodskoie  Dielo,"  No.  21-22,  June 
10,  1916),  the  number  of  wells  on  March  1  was  as 
follows : 

1915  1916 

In  operation 32  46 

In  boring 104  93 

In  making  deeper 11  15 

The  output  of  the  Surakhan  field  since  1907  is  given 
in  Table  X,  in  millions  of  poods. 


TABLE  X.    OUTPUT  OF  SURAKH.\N  OIL  FIELD 


1907. 
1908 
1909 
1910 
1911. 
1912. 


0.2 

1913 

0  3 

1914 

1  7 

1915 

10  4 

1916 

19.7 

1917 

31.4 

39.7 
51.3 
60.6 
96.4 
96  0 


The  quantity  of  oil  produced  by  the  Tartan  method 
has  increased,  which  indicates  that  a  still  greater  out- 
put may  be  expected  in  this  field.  Up  to  the  beginning 
of  1915,  35  per  cent  of  the  total  output  was  due  to  the 
Tartan  method;  65  per  cent  to  spouting  wells.  The 
following  products  were  obtained  in  1914  in  thousands 
of  poods:  Gas,  1,655;  white  oil,  586;  black  naphtha, 
51,289.  Twenty-two  companies  were  operating  in  Sura- 
khan in  1914. 

SviAToi  (Holy)  Island  Oil  Field 

Sviatoi  Island  lies  three  miles  off  the  Apsheron  Penin- 
sula. Up  to  the  beginning  of  1908,  its  petroleum  produc- 
tion was  not  in  the  aggregate  over  500,000  poods,  which 
increased  to  1,000,000  poods  in  1908,  growing  steadily 
until  it  reached  5.900,000  poods  in  1914.  The  greatest 
oil  producers  in  this  district  are  the  Nobel  Brothers  and 
the  firm  of  Shibaiev.  The  total  drilling  in  1914  amounted 
to  1,042  sazhens,  and  the  average  depth  of  wells  was 
213.9  sazhens.  The  spouting  wells  produced  about  10 
per  cent  of  the  total  in  1914. 

Cheleken  Island  Oil  Field 

Cheleken  Island,  lying  near  the  eastern  shore  of  the 
Caspian  Sea,  in  the  Bay  of  Krasnovodsk,  only  recently 
reached  a  high  mark  in  production,  but  a  decline  has 
set  in  since  1913.  The  oil  produced  is  brought  to  Baku 
for  refining.  It  contains  a  high  percentage  of  paraffin, 
leaving  on  refining  a  heavy  residue  of  thick  tar.  The 
production  of  petroleum  on  Cheleken  Island  was  3,000,- 
000  poods  in  1909,  which  increased  to  13,000,000  in 
1913,  after  which  it  steadily  declined.  Four  companies 
were  operating  in  this  field  in  1914,  and  the  boring 
activities  amounted  to  1,229  sazhens. 

The  Maikop  Oil  Field 
The  Maikop  region,  situated  on  the  northwestern 
slope  of  the  Caucasus  range,  in  the  Kuban  district, 
began  to  yield  petroleum  oils  in  1910,  but  after  a  short 
boom  a  large  drop  occurred  in  its  output.  Prolific  oil, 
high  in  motor  spirits  (11-13  per  cent)  and  illuminants 
(31-38  per  cent),  was  found  at  a  shallow  depth.  In 
location,  this  is  the  most  favored  petroleum  region  in 
Europe.  It  is  only  fifty  miles  from  Tuapse,  on  the  Black 
Sea,  with  which  port  it  is  connected  by  a  pipe  line  and 
by  the  Armavir-Tuapse  railway. 
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The  total  production  of  oil  at  Maikop  was  100,000 
poods  in  1908,  which  suddenly  rose  to  9,200,000  poods 
four  years  later.  But  since  then  a  drop  has  taken  place, 
and  the  excitement  about  Maikop  subsided,  only  to  be 
revived  temporarily  in  1915.  In  1914,  there  were  242 
wells  in  operation,  having  an  average  depth  of  70 
sazhens  (490  ft.)  The  spouting  wells  produced  2.7  per 
cent  of  the  total  oil.  By  1916,  only  five  of  the  66  com- 
panies founded  in  London  for  the  exploitation  of  this  oil 
field  were  still  in  operation. 

The  E MBA-Ural  District 

The  Emba-Ural  region  covers  the  southern  half  of 
the  Uralsk  province,  its  northern  boundary  being  a  line 
drawn  from  Alexandrovski  Gai  on  the  western  side  of 
the  province  to  the  town  of  Temir  on  the  east,  then 
following  the  course  of  the  Emba  River  to  the  Caspian 
Sea.  It  would  be  premature  to  estimate  the  extent  of 
these  .fields,  or  to  present  opinions  as  to  whether  or  not 
the  whole  area  is  oil-bearing,  but  the  signs  of  oil  are 
widely  distributed,  and,  on  the  basis  of  the  Emba 
wells  already  flowing,  the  untouched  resources  must  be 
large.  A  number  of  oil  fields  lie  also  to  the  south  of 
Emba,  extending  about  100  miles  east  of  the  Caspian. 

Production  in  the  Emba  field  began  in  1912,  which 
yielded  then  1,016,000  poods,  and  then  increased  to 
16,640,000  poods  in  1914.  The  two  principal  centers  of 
production  are  Dos-Sor,  in  the  Emba  district,  and  Novo- 
Bogatinsk.  The  first  is  still  practically  the  only  one 
from  which  oil  has  been  exported.  The  shipping  port 
for  petroleum  from  Dos-Sor  is  the  fishing  village  of 
Rakusha,  lying  at  a  distance  of  sixty-five  versts  on  the 
northeastern  coast  of  the  Caspian.  The  refineries  at 
Rakusha  are  connected  with  the  Dos-Sor  field  by  two 
six-inch  pipe  lines. 

Three  companies  were  operating  at  Dos-Sor  in  1914. 
The  greatest  production  fell  to  the  Ural-Caspian  Co. 
(9.7  million  poods).  Then  followed  the  Emba  Co. 
(Nobel  Brothers)  with  6.5  million  poods,  and  the  Emba- 
Caspian  company  with  0.4  million  poods.  There  were, 
altogether,  forty-six  productive  wells  in  1914.  At 
present  the  advantages  of  this  region  are  offset  by  the 
difficulties  of  transportation  and  imperfect  exploration. 

The  trial  distillations  of  crude  petroleum  for  the 
Ural-Caspian  company,  in  the  period  April  to  October, 
1914,  gave  the  following  results:  Gasoline,  0.36;  kero- 
sene, 23.66;  residues,  74.92;  loss,  1.06  per  cent. 

The  oil  of  the  Dos-Sor  gusher  No.  3,  of  the  Ural- 
Caspian  company,  is  of  specific  gravity  0.861,  and 
greenish  in  color.  Lighter  oils  were  also  obtained  from 
other  wells,  of  specific  gravity  0.85,  0.828,  and  0.839. 
Others  ran  up  above  0.9  specific  gravity. 

At  Diusa,  in  the  province  of  Tui-gai,  east  of  the  Ural 
province,  a  good  oil  of  light  specific  gravity  had  been 
obtained  at  comparatively  shallow  depths.  The  situation 
of  all  these  fields  east  and  west  of  the  Ural  River  is  of 
prime  importance  to  the  Russian  home  trade,  because  of 
their  proximity  to  the  Caspian  and  to  the  Volga  River. 

Other  Oil  Fields 

The  Ferghana  fields,  in  the  central  part  of  Turkestan, 
offer  possibilities  for  greater  development  in  the  future. 
Production  is  carried  on  there  in  four  regions,  Shar-Sou, 
Mali-Sa,  Chimion,  and  Sel-Rokho.  In  Noi-th  Russia  new 
oil  fields  have  recently  been  discovered  in  the  southeast 
corner  of  the  government  of  Archangel,  along  the  stream 
Ukhta.  The  oil-bearing  area  is  estimated  at  ten  million 
dessiatins  (twenty-seven  million  acres),  with  a  possible 


production  of  250,000  poods  to  the  acre  (T.P.G.  No.  65, 
July  12,  1918).  In  Siberia  oil  in  small  quantities  is 
found  in  the  vicinity  of  Lake  Baikal,  and  on  Sakhalin 
Island. 

The  Oil  Situation  Since  the  Revolution 

For  the  first  half  of  1917  the  total  production  of 
petroleum  in  Russia  was  282.3  million  poods,  which 
compares  well  with  the  corresponding  periods  in  1913, 
1914,  and  1915,  although  it  was  somewhat  below  pro- 
duction of  January-June,  1916,  when  it  reached  the 
figure  of  303.7  million  poods.  The  great  decline  occurred 
in  the  second  half-year,  after  the  first  revolution,  which 
brought  the  total  for  the  whole  year  of  1917  down  to 
518.2  million  poods,  or  a  decrease  of  83.9  million  poods 
from  the  figures  of  1916. 

In  the  Baku  district,  in  the  four  old  oil  fields  alone, 
production  for  the  first  five  months  of  1917  was  157.7 
million  poods  (P.T.  No.  36-.37,  Sept.  30,  1917,  p.  202), 
which  was  better  than  the  corresponding  period  for 
1916,  when  production  stood  at  141.6  million  poods. 
But  a  heavj'  decline  set  in  after  the  revolution.  The 
data  of  1917,  so  far  as  the  Grozny  field  is  concerned, 
comprise  a  production  of  only  ten  months,  but  as  there 
was  hardly  any  production  at  Grozny  in  November  and 
December,  as  a  consequence  of  riots,  and  incendiary 
fires,  the  1917  production,  518.2  million  poods,  may  be 
regarded  as  complete. 

Decrease  of  Production  in  1918 

The  year  1918  was  catastrophic  for  Russia's  petroleum 
industry,  aijd,  except  for  the  principal  fields,  complete 
data  for  all  oil  fields  are  not  available.  The  continued 
falling  off  in  production  may  best  be  studied  in  the 
Baku  region.  Thus,  the  five  principal  Baku  fields  (the 
four  old  oil  fields  and  Surakhan)  produced  in  the  first 
quarter  of  1918,  71,321,000  poods,  as  against  93,512,000 
poods  for  the  corresponding  period  in  1917,  the  decrease 
amounting  to  22,191,000  poods,  or  23.7  per  cent  (T.P.G. 
No.  27,  May  26,  1918).  In  the  second  quarter,  produc-  . 
tion  fell  off  still  further,  the  total  for  six  months  being 
38.1  per  cent  below  that  of  1917  (T.P.G.,  No.  77,  July 
26,  1918).  The  monthly  decline  ranged  from  28.4  mil- 
lion poods  in  January,  to  17.5  million  poods  in  June, 
1918. 

The  total  production  for  these  fields  for  the  first  six 
months  of  1918  was  116.8  million  poods,  as  against  188.8 
million  poods  for  the  first  six  months  of  1917.  Even  if 
one  should  allow  7.3  million  poods  for  the  missing 
thirteen  days  in  May,  caused  by  the  change  in  the  Rus- 
sian calendar  (the  Gregorian  calendar  was  introduced 
on  June  1,  1918,  with  a  deletion  of  thirteen  days,  so 
that  the  nominal  length  of  May  was  only  eighteen  days) , 
the  decrease  would  still  be  35  per  cent  of  the  total  for 
the  latter  period. 

The  chief  causes  of  the  decline  were  a  partial  cessa- 
tion of  boring  activities,  and  a  shortage  of  money  and 
provisions,  which  caused  5,000  workmen  to  migrate. 
The  drilling  of  new  wells  in  1918  declined  by  60  per  cent 
as  compared  with  the  number  drilled  in  1917.  Under 
these  circumstances,  the  Naphtha  Committee  of  the 
Soviet  of  National  Economy  expected  only  275  to  300 
million  poods  from  all  Russian  oil  fields,  including  200 
million  poods  from  Baku  ("Ivestia,"  June  22,  1918), 
from  which  amounts  should  be  deducted  the  fuel  needs 
of  the  wells  and  the  requirement  of  the  Caucasian  rail- 
ways and  the  naphtha  fleet. 

According  to  a  report  from  the  economic  section  of 
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the  British  Military  Mission  in  South  Russia,  published 
in  "The  Board  of  Trade  Journal"  for  Feb.  5,  1920, 
the  output  of  oil  at  Baku  for  the  first  half  year  of  1918 
was  117,352,484  poods  (the  Russian  estimate  was  116.8 
million  poods),  and  53,149,805  poods  during  the  second 
half-year.  Thus,  in  round  figures,  the  production  of  the 
five  principal  Baku  fields  during  1918  was  170,000,000 
poods,  or  about  48  per  cent  of  1917.  The  situation  was 
clearly  reflected  on  individual  properties,  as  the  Royal 
Dutch  Co.,  for  instance,  the  production  of  which  during 
the  first  eleven  months  of  1918  amounted  to  411,476  tons, 
as  compared  with  689,311  tons  for  the  corresponding 
period  in  the  year  preceding,  a  falling  off  of  42  per  cent 
("Oil  and  Gas  Journal,"  Sept.  26,  1919). 

Improvement  in  Baku  Fields 

In  1919  the  situation  at  Baku  improved  considerably. 
Baku,  on  the  whole,  experienced  little  in  property  de- 
struction, and  the  fields  have  remained  intact.  Accord- 
ing to  the  British  Military  Mission,  the  production  of 
the  Baku  fields  in  the  first  half-year  of  1919  amounted 
to  104,674,528  poods,  or  about  30  per  cent  of  normal. 
The  output  has  been  growing  since  June,  until  the  pres- 
ent normal  monthly  production  is  estimated  at  20,000,- 
000  poods. 

During  the  whole  of  1919  only  1,790  of  Baku's  6,000 
wells  were  being  exploited.  There  is  great  difficulty  in 
securing  the  necessary  supplies  of  oil-well  material.  A 
satisfactory  element  in  the  present  situation  is  the  fact 
that  fountain  oil  has  been  struck  in  the  Bibi-Eibat, 
Surakhan,  and  Binagad  fields.  The  production  of  Baku, 
owing  to  the  serious  falling  off  in  exportation,  has  gone 
chiefly  into  stocks,  until  no  more  storage  is  available,  and 
oil  at  present  is  being  stored  in  open  warehouses. 

Grozny  Field  Next  in  Importance  to 
That  of  Baku 

As  to  the  oil  fields  outside  Baku,  Grozny  is  of  course 
of  first  importance.  This  field  has  declined  heavily  and 
been  seriously  damaged  since  the  Bolshevik  revolution. 
In  August,  1918,  a  number  of  tanks  were  destroyed  by 
shell  fire,  the  damage  being  especially  great  in  the 
eastern  properties.  On  the  Bielik-Chermoiev  properties 
all  the  plants  above  ground  were  burned  and  some 
"spouters"  set  on  fire.  Fires  again  broke  out  in  March 
and  September,  1919,  destroying  ten  oil  wells,  twenty- 
four  reservoirs  belonging  to  the  Vladikavkaz  railway, 
and  consuming  several  million  poods  of  petroleum.  Pro- 
duction during  1918  and  the  first  half  of  1919  was 
practically  at  a  standstill;  but  since  the  middle  of  the 
summer  of  1919  there  has  been  considerable  activity 
there,  the  damage  has  in  part  been  made  good,  and  pro- 
duction resumed  on  a  small  scale. 

Available  Stocks 

From  the  estimates  it  appears  that  the  present  stocks 
at  Baku,  Grozny,  and  Emba-Urbask  total  nearly  293,- 
000,000  poods  of  crude  and  refined  oil.  The  importance 
of  these  stocks  for  Russia's  railroads,  river  fleet,  and 
industries  is  significant. 

The  average  annual  shipments,  in  1912-1914,  of  vari- 
ous petroleum  products  from  Baku  alone  amounted  to 
354,200,000  poods,  82  per  cent  of  which  used  to  go  by 
way  of  Astrakhan  and  then  up  the  Volga  River.  Astrak- 
han is  the  natural  gateway  for  practically  all  petroleum 
products  destined  for  home  consumption,  and  in  addi- 
tion to  Baku  products  it  receives  those  of  the  Grozny 
and  Emba  refineries. 


Activity  Increasing  in  Oil  Fields 
Of  Rumania 

During  their  occupation  of  Rumania,  the  Germans  put 
into  a  state  of  production  432  out  of  962  wells  existing 
on  July  1,  1916,  and  they  raised  the  yield  of  oil  to  75 
per  cent  of  that  of  July  1,  1916,  according  to  the 
Chamber  of  Commerce  Journal,  of  London.  Since  their 
departure,  508  wells  have  been  put  in  working  order, 
but  the  number  of  borings  has  been  reduced  from  208 
to  119  through  lack  of  material. 

The  gross  production  in  1917  was  520,000  tons,  or 
35  per  cent  of  normal;  in  1918,  1,200,000  tons,  or  80 
per  cent  of  normal;  in  the  first  six  months  of  1919, 
527,000  tons,  or  70  per  cent  of.  normal.  The  pre-war 
production  was  5,000  tons  daily;  the  production  in 
October,  1919,  was  3.000  tons  daily.  At  the  end  of 
November,  1919,  there  were  250,257  tons  of  oil  in  stock 
at  the  refineries,'  whose  total  capacity  was  260,000  tons, 
and  in  reservoirs  there  were  35,000  tons.  Before  the 
war  1,800,000  tons  of  oil  was  produced  annually,  and 
now,  with  Transylvania,  it  is  estimated  that  4,000,000 
tons  will  be  the  annual  output. 


The  Search  tor  Oil  in  France  and  Her  Colonies 

In  the  course  of  a  parliamentai-j'  discussion  on  the 
regime  of  oil,  the  French  Undersecretary  of  State  for 
Mines  made  the  following  declaration,  which  appears  in 
L'Echo  des  Mines  et  de  la  Metallurgie: 

"It  has  been  quite  properly  pointed  out  that  verv' 
interesting  searches  for  oil  are  to  be  made  in  our 
country.  I  may  state  that  from  the  funds  yielded  by  the 
liquidation  of  the  consortium,  we  plan  to  reserve  a 
certain  amount  in  order  to  carry  out  the  absolutely 
necessary  investigations.  Geologic  studies  are  about  to 
be  begun  in  the  Landes,  the  Bassess-Pyrenees,  Puy-de- 
Dome,  the  Jura,  and  Herault.  Our  efforts  will  also 
extend  to  our  colonies.  The  explorations  in  Algeria  and 
Morocco  are  to  be  developed  and  co-ordinated,  while 
Madagascar  and  Indo-China  are  particular  objects  of 
our  concern." 

Oil  in  Argentina 

Petroleum  is  the  most  important  of  the  mining  prod- 
ucts of  Argentina,  according  to  Commerce  Reports. 
The  output  of  petroleum  fi-om  the  national-owned  oil 
wells  at  Comodoro  Rivadavia,  in  the  Territorj'  of  Chubut, 
which  are  operated  on  behalf  of  the  government  by  the 
Compafiia  Argentina  de  Comodoro  Rivadavia,  Explo- 
racion  de  Petroleo,  has  been  as  follows  for  the  years 
1914  to  1918:  1914,  40.689  metric  tons;  1915,  75,869 
metric  tons;  1916,  120,695  metric  tons;  1917,  168,984 
metric  tons;  1918,  182,468  metric  tons. 

Four  petroleum  companies  are  now  actually  producing 
oil  in  the  Comodoro  Rivadavia  fields,  by  far  the  most 
important  being  the  government  agency.  There  are  at 
present  seven  petroleum  refineries  in  Argentina,  but 
only  one  of  these  is  of  special  importance. 

The  prices  for  petroleum  ranged  in  1916  from  10.62 
gold  pesos  to  25  pesos  per  metric  ton  [1  peso  =  $0.9651. 
In  1917  they  ranged  between  30  and  47  pesos,  and  in 
1918  varied  between  51  and  98  pesos.  At  the  begin- 
ning of  1919  the  price  had  gone  up  to  S108.71  American 
currency,  f.o.b.  Buenos  Aires,  per  metric  ton,  this  being 
the  record  price  for  the  oil,  as  against  about  $10.61  in 
1915.  Later  in  Januan-,  1919,  the  price  was  about  $64. 
The  prices  declined  from  then  on. 
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ITEMS  From  The  Oil  Fields 


Advance  of  Oil  Prices 
Investigated 

Federal      Trade      Commission      Makes 
Report   on   Causes    Underlying    In- 
creases— Remedies  Suggested 

A  report  has  been  submitted  by  the 
Federal  Trade  Commission  to  the 
House  of  Representatives  in  response 
to  House  Resolution  No.  561,  directing 
the  commission  to  make  immediate  in- 
quiry into  the  cause  of  the  recent  ad- 
vance in  the  prices  of  all  petroleum 
products.  The  data  contained  in  the 
report  were  secured  from  a  number 
of  sources,  with  such  other  information 
regarded  as  necessary  to  a  complete 
study  of  the  situation. 

In  the  opinion  of  the  commission,  the 
advance  in  the  price  of  petroleum  prod- 
ucts may  be  ascribed  to  the  following: 
the  varying  conditions  of  supply  and 
demand,  rather  than  a  combination  in 
restraint  of  trade;  the  strong  demand 
for  petroleum  products,  coupled  with 
the  difficulty  of  many  companies  in  get- 
ting adequate  supplies  of  crude  oil; 
the  strong  demand  for  crude  oil;  the 
decline  in  stocks,  increased  cost  of 
drilling  and  producing  crude  oil,  and 
the  unfavorable  developments  in  the 
Mexican  oil  field. 

In  suggesting  recommendations,  the 
commission  says  that  the  development 
of  oil  production  by  domestic  operators 
in  foreign  countries  should  be  encour- 
aged; consideration  should  be  given  to 
the  advisability  of  restriction  upon  the 
exportation  of  domestic  crude  oil  and 
it.'  products;  a  study  of  methods 
should  be  carefully  made,  with  a  view 
to  correcting  those  which  are  wasteful; 
investigation  should  be  made  of  the 
possibilities  of  oil  shales,  and  informa- 
tion regarding  changes  in  industrial 
and  commercial  conditions  in  the  oil 
trade  should  be  collected  and  reported 
by  persons  properly  equipped  to  deal 
with  conditions  from  all  angles. 


Exploration  in  Western  Canada 

Crom   Our  Special  Correspondent 

The  oil  exploration  program  of  the  Im- 
perial Oil  Co.,  Ltd.,  for  Western  Canada 
is  on  a  more  extensive  scale  than  was 
projected  earlier  in  the  season.  There 
are  now  nine  drilling  equipments  in 
different  parts  of  Saskatchewan  and 
Alberta  ranging  from  the  vicinity  of 
the  49th  parallel  of  latitude  to  close 
to  the  Arctic  circle.  The  party  that  win- 
tered on  the  Mackenzie  River  is  being 
relieved  by  others  who  were  expected 
to  leave  Peace  River  Crossing  during 
the  latter  part  of  May.  In  addition  to 
the  well  that  is  being  sunk  in  the  far 
North,  a  drilling  rig  is  operating  near 
Great  Slave  Lake  and  three  drilling 
parties  are  working  in  southwestern 
Alberta  near  the  foothills. 


State  Department  Seeks  Conser- 
vation of  Oil  Lands 

Regulations  under  which  the  oil  lands 
embraced  in  the  co-called  Land-Leas- 
ing Law  are  to  be  operated  have  just 
been  promulgated  by  John  Barton 
Payne,  Secretary  of  the  Interior,  and 
are  to  be  administered  by  the  Bureau 
of  Mines.  These  regulations  which 
were  recently  drawn  up  in  a  conference 
between  representatives  of  the  depart- 
ment and  oil  operators  and  cover  the 
actual  operations  as  well  as  the  drill- 
ing of  wells,  production,  and  gaging 
of  oils,  do  not  supersede  or  conflict, 
but  supplement,  those  first  promulgated 
by  the  Secretary  of  the  Interior  cover- 
ing the  form  of  leases,  royalties,  and 
related  matters,  which  are  to  be  ad- 
ministered by  the  Commissioner  of  the 
General  Land  Office. 

The  operating  regulations  are  based 
upon  similar  rules  governing  the  Osage 
Iiidian  oil  lands  in  Oklahoma  and  modi- 
fied in  accordance  with  the  varying 
conditions  prevailing  in  the  states 
where  the  leases  will  be  operated.  Cog- 
nizance is  likewise  taken  of  the  several 
state  conservation  laws  in  Louisiana, 
Wyoming,  and  California,  where  the 
principal  production  is  expected  from 
such  public  lands.  The  first  draft  of 
these  regulations  was  submitted  to  a 
conference  of  representatives  of  the  va- 
rious.states  and  oil  men. 


Dauphin  District,  Manitoba,  Con- 
sidered Unfavorable  for  Oil 

From  Our  Special  Correspondent 

Prof.  R.  C.  Wallace,  Commissioner 
for  Northern  Manitoba,  who  with  Hugh 
McNair,  engineer  of  the  Public  Utili- 
ties Commission  of  Manitoba,  was  ap- 
pointed by  the  government  to  make  a 
thorough  survey  of  the  Dauphin  dis- 
trict with  regard  to  oil,  has  made  a 
report  recommending  that  a  drilling 
outfit  be  sent  to  the  district^ to  sink 
a  shaft  of  at  least  1,000  ft.  depth,  and 
that  Mr.  McNair  be  placed  in  charge 
of  the  work.  He  says  that  the  lime- 
stones of  Manitoba  are  not  considered 
favorable  for  the  collecting  and  re- 
taining of  oil  pools,  and  that  sufficient 
work  has  been  done  in  the  southern 
part  of  the  province  to  demonstrate 
that  oil  discoveries  are  unlikely.  He 
does  not  think  that  the  well  already 
simk  in  the  district,  in  which  oil  was 
struck  in  the  process  of  boring  for 
water,  has  been  "salted."  The  report 
concludes  as  follows: 

"While  no  one  who  knows  the  situa- 
tion well  can  feel  enthusiastic  at  the 
present  moment  in  regard  to  the  possi- 
iDilities  of  oil  reservoirs  in  this  district, 
the  importance  of  oil  is  so  great  that 
no  possibilities,  even  if  merely  possibil- 
ities, should  be  overlooked." 


Unification  of  Interstate  Oil 
Operations  Prohibited 
Rules   Governing   Tracts   in   Red   River 
Oil  Lands — Dispute  Between  Okla- 
homa and  Texas — News  of  the 
Louisiana  Oil  Fields 

From  Our  Special  Correspondent 

In  the  Red  River  oil  land  dispute  be- 
tween Oklahoma  and  Texas,  Attorney 
General  Palmer  has  decided  that  the 
recommendation  of  Federal  Receiver 
Delano,  that  oil  operations  be  unified, 
is  unconstitutional,  as  that  would  neces- 
sitate taking  earnings  from  one  prop- 
erty and  using  them  on  another.  It  is 
Slated  the  Attorney  General  will  recom- 
mend that  all  the  lands  not  in  the  river 
bed,  and  claimed  under  patents  from 
the  State  of  Texas,  be  turned  back  to 
the  claimants  and  be  operated  under 
the  orders  of  the  Supreme  Court,  the 
operators  setting  aside  a  royalty  in 
accordance  with  the  regulations  con- 
cerning Indian  lands. 

In  the  case  of  a  well  drilled  or  drill- 
ing in  this  section,  except  dry,  aban- 
doned or  ruined  wells,  a  five-acre  block 
will  be  laid  off  around  such  well,  and  a 
lease  offered  to  the  driller  or  his 
assignee  on  the  same  terms  as  govern 
the  high  land,  except  the  royalty  vsdll 
p  mount  to  one-fourth.  The  remainder 
of  the  river  bed  will  be  divided  into 
twenty-five  acre  blocks  and  leased  at 
public  auction   to   the   highest   bidders. 

Drilling  must  start  within  sixty  days, 
not  more  than  four  wells  may  be  drilled 
on  a  twenty-acre  tract,  except  specially 
authorized  offset  wells,  and  the  lessees 
may  operate  during  the  term  of  the 
receivership  under  the  conditions  con- 
forming to  the  recognized  commercial 
leases  in  force  in  Burkburnett  and  the 
Northwest  Extension. 

The  Standard  Oil  Co.  of  Louisiana, 
according  to  an  announcement  at 
Shreveport,  has  purchased  the  Hunter 
leases  in  Ouachi,  Union,  and  Columbia 
counties,  Arkansas. 


Upon  application  for  the  issuance  of 
complaint,  the  Federal  Trade  Commis- 
sion has,  as  required  by  law,  the  public 
interest  appearing,  cited  the  Dove  Oil 
Co.  of  Wichita  Falls,  Tex.,  in  a  com- 
plaint of  unfair  competition  in  trade. 
Forty  days  are  allowed  for  filing  of  an- 
swer, after  which  time  the  case  will 
be  set  down  for  trial  on  its  merits. 
The  commission's  complaint  is  directed 
to  misrepresentations  to  the  public  in 
selling  oil  stock.  The  company  is  cited 
to  answer  averments  of  using  false  and 
misleading  statements  concerning  the 
location  of  its  leased  oil  lands,  the 
benefits  which  purchasers  and  the  pub- 
lic might  derive  from  purchasing  its 
stock. 
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Mineral  Industry  of  Queensland, 

1919,  Fell  Behind  1918 

By  One-Half 

Weather,  War,  and  Peace  the  Chief 

Causes  of  the  Decrease — Gems 

Showed  an  Increase  of  250 

Per  Cent 

W.  P.  Geary's  review  of  "Mining 
in  Australia  in  1919,"  appearing  in 
the  Engineeriyig  and  Mining  Journal 
for  Jan.  17,  1920,  was  necessarily  writ- 
ten before  complete  statistics  for  that 
year  were  available.  As  far  as  the 
State  of  Queensland  is  concerned,  the 
annual  official  compilation  has  been 
delayed     a     month     later     than     usual 

through  a  strike  of  marine  engineers  ^^^^^^^  ^f  niines.  He  found  that  the 
on  the  Australian  coast,  which  so  dis-  ^i^j^^  working  in  the  bottom  of  the 
organized  the  mail  services  of  that  ^y^^^^  ^^^^  ^^  ^^  midnight,  firing  a 
extensive   state   that   official   statistical     J,o^nd  of  fifteen  holes,  marking  up  two 


the   best  in  the   world,  production   has 
fallen  to  only  about  £600    ($3,000). 

For  many  years,  apart  from  the  gold 
yield,  the  production  of  other  minerals 
in  Queensland  has  grown  rapidly,  rising 
from  £300,000  ($1,440,000)  in  1900  to 
over  £3,000,000   ($14,400,000)    in  1918. 

Marsh    Disaster    Demonstrates 
Danger  of  Carbon  Monoxide 

Three  men,  one  of  them  the  superin- 
tendent, were  killed  by  carbon  monox- 
ide recently  in  a  prospect  shaft  a 
little  more  than  200  ft.  deep  at  the 
Marsh  mine,  near  Burke,  Idaho.  An 
official  investigation  of  the  disaster  has 
been  made  by  Robert  N.  Bell,  state  in- 


reports  forwarded  from  the  remote 
North,  the  chief  locus  of  mineral  pro- 
duction, became  uncertain  and  were 
always  belated. 

However,  the  official  resume  of  the 
year  1919  has  now  been  finished,  and 
shows  the  total  mineral  production  for 
Queensland  worth  £2,472,027  ($11,865,- 
730),  which  was,  owing  to  things  gen- 


Committee  on  Standardizing 
Equipment  Appointed 
American   Mining   Congress   Has   Com- 
pleted Organization — Charles   A. 
Mitke  Chairman  of  Metal 
Mines  Section 
The  American   Mining  Congress  has 
practically  completed   the  organization 
of  the  metal  mines  section  of  the  com- 
mittee   on    standardization    of    mining 
equipment.     The  chairman  of  this  gen- 
eral committee  is  Charles  A.  Mitke,  of 
Bisbee,   Ariz.     The  committee   is   com- 
posed of  the  chairmen   of   the  various 
sub-committees  and  has  a  membership 
representing  in  a  very  special  way  the 
various  divisions  of  the   subject  which 
must  be  discussed  and  the  problems  to 
br  worked   out.     The   chairmen   of  the 
various  sub-committees  are  as  follows: 
Underground    transportation,    Edwin 
Higgins,    San    Francisco;    underground 
shoveling    machines,    John    Knox,    Jr., 
general    manager,    Calumet  '  &     Hecla 
Mining    Co.,    Calumet,    Mich.;    drilling 
machines  and  drill  steel,  Norman  Braly, 


missed  holes,  and  turned  the  air  on 
from  the  compressor  for  two  hours  to 
blow  out  smoke  and  gas.  The  next 
morning  Fred  Bergen,  the  superintend- 
ent, was  lowered  as  usual  to  connect  up     

the  pump.  About  twenty  minutes  later  gg^ei-al  manager,  North  Butte  Mining 
he  signalled  to  be  raised,  but  when  (-.^^  Butte,  Mont.;  mine  ventilation,  F. 
the  bucket  came  up  he  was  not  there.  -^  MacLennan,  manager,  Miami  Cop- 
Alarmed  for  his  safety,  two  other  men,  ^^^    q^  ^    Miami,    Ariz.;    steam    shovel 


erally  appertaining  to  mining  being  out  jo^nson  and  Connolly,  went  down,  not    equipment,  C.  B.  Lakenan,  general  man- 

of    joint,    a    falling    off    amounting    to  suspecting  gas,   as  they   could   see   the  -  _        -. 

no  less  than  £1,268,898   ($6,090,716)   as  jj^j^j  ;„  the  bottom  of  the  shaft.     Both 

compared     with     the     yield     for     1918.  y^^^^  overcpme  and  fell  into  the  sump. 

Three    factors    operated    to    cause    this  ^^  Bergen  had,  and  were  drowned. 

abnormal    decline:      (1)    Reduced   mar-         j^j^     Bell's   investigation    found   that 

ket  values,  owing  to  the  release  by  the  ^y,g  powder  in  one  of  the  missed  holes 


ager,  Nevada  Cons.  Copper  Co.,  Mc- 
Gill,  Nev.;  standardization  of  mine  tim- 
bers, Norman  Carmichael,  general  man- 
ager, Arizona  Copper  Co.,  Clifton.  Ariz.; 
and  fire-fighting  equipment,  William 
Connibear,    mine    inspector,    Cleveland- 


British   authorities   of  large   quantities     ^^^    burned,    causing    the    gas,    which     ^^.^^^  j^^^'  ^^^  ishpeming,  'Mich 


of  copper  and  other  metals  previously 
held  in  reserve  for  war  purposes;  (2) 
a  shipping  strike,  which  lasted  eight 
months  and  held  up  the  supply  of  ex- 
plosives and  other  requisites  for  use 
in  mining;  and  (3)  dry  weather  con- 
ditions. 


was  held  in  a  little  crosscut  that  had  ^^j  barren  R.  Roberts,  chairman  of 
been  started  and  m  which  was  an  ^^^  ^^^j  mining  section  of  the  standard- 
overbreak  pocket  in  the  roof  a  little  i^g^jj^j^  committee,  and  Mr.  Mitke,  chair- 
higher  than  the  portal  in  which  the  ^^^^  ^^  ^j^^  ^^^^^j  ^^^^^  division,  expect 
gas  may  have  been  sealed  by  the  rising  ^^^^^^^  ^o  call  a  meeting  of  all  sub- 
water  and   released  when   Bergen  con-  committee  chairmen   of  both   coal   and 


nected  the  pump.     He  has  called  special 


Copper  alone,  now  the  chief  mineral     attention  to  the  dangerous  character  of 
product   of   the   state,    showed   a    com-     carbon  monoxide  gas. 
parative     decline     in     yield     of     over  . 


£1,100,000  ($5,280,000),  the  output  for 
the  year  having  been  valued  at  £952,- 
501  "($4,.572,005),  and  the  value  of  tin 
declined  from  £251,755    ($1,208,424)   in 


Idaho  School  of  Mines  Offers 
Research  Fellowships 

In   co-operation  with   the   U.   S.   Bu- 


1918    to    £143,167    ($687,202)    in    1919.  reau   of   Mines   and   the   Idaho   Bureau 

The   yield    of   gold    has   been   falling  of  Mines  and   Geology,  the   University 

almost  continuously   for   about  sixteen  of  Idaho  offers  in  the  School  of  Mines 

years,  and  from  668,546  fine  oz.   ($13,-  a  number  of  fellowships,  open   to  col- 

624,968)    in    1903    dropped    to    121,030  lege    graduates    who    have    had    good 

oz.    ($2,466,591)     in    1919.      The    only  training     in     mining,     metallurgy,     or 

item   in   the  return   for   1919   in  which  chemistry,    and    who    are    qualified    to 


there  has  been  an  increased  production 
is  that  relating  to  gems  (sapphires), 
which  shows  a  record  output  of  £42,- 
883  ($205,838)  as  against  only  £16,600 
($79,680)   for   1918.     There  are  indica- 


undertake  research  work.  The  annual 
income  of  each  fellowship  is  $900,  be- 
ginning July  1,  1920. 

Fellows  will  register  in  the  Univer- 
sity of  Idaho  as  candidates  for   M.   S. 

tions  of  expansion  in  coal  mining,  al-    in    mining    or    metallurgy    (unless    an 

though    the   quantitv    produced,   nearly    equivalent    degree    has    been    earned). 

1,000,000  tons,  worth  £952,501   ($4,572,-    The  greater  portion  of  their  time  will 

005),  was  a  slight  decrease,  accounted    be   spent   in   research   work   under   the 

for    by    the    shipping    strike.      A    vast    direction  of  the  Bureau  of  Mines  staff 

area  in  Western  Australia  is  opal-bear-    resident    at    the    university.      Applica- 

ing,  but  the  prevailing  conditions  there     tions  should  reach  Francis  A.  Thomson,  *  4.u„  m„+;„„„i    a^oH 

make  mining  difficult,  and.  despite  the     Dean,  School  of  Mines,  Moscow,  Idaho,     some,  treasurer  of  the  National  Acad- 

fact  that  the  opal  found  ranks  among     before  June  15,  1920.  emy  of  bciences. 


metal  mining  committees  in  Denver  to 
discuss  the  program  for  the  year  in 
connection  with  the  reports  to  be  made 
at  the  twenty-third  annual  convention 
at  Denver  during  the  week  of  Nov.  15 
next.  

Research  Council's  Officers 
Elected 

The  National  Research  Council  has 
elected  the  following  officers  for  the 
year  beginning  July  1,  1920:  Chairman, 
H,  A.  Bumstead,  professor  of  physics 
and  director  of  the  Sloane  physical 
li^boratory,  Yale  University;  first  vice- 
chairman,  C.  D.  Walcott,  president  of 
the  National  Academy  of  Sciences  and 
secretary  of  the  Smithsonian  Institu- 
tion; second  vice-chairman,  Gano  Dunn, 
president  of  the  J.  G.  White  Engineer- 
ing Corporation,  New  York;  third  vice- 
chairman,  R.  A.  Millikan,  professor  of 
physics,  University  of  Chicago;  per- 
manent secretary,  Vernon  Kellogg, 
professor  of  entomology,  Stanford 
University;   and  treasurer,  F.   L.   Ran- 
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Book  Reviews 


Tungsten  Ores.  By  R.  H.  Rastall  and 
W.  H.  Wilcockson.  Imperial  In- 
stitute Monographs  on  Mineral  Re- 
sources. With  Special  Reference 
to  the  British  Empire.  Prepared 
under  the  Direction  of  the  Mineral 
Resources  Committee  of  the  Im- 
perial Institute,  with  the  Assist- 
ance of  the  Scientific  and  Technical 
Staff.  John  Murray,  London;  1920; 
pp.  81. 

This  pamphlet  is  one  given  out  under 
the  auspices  of  the  Mineral  Resources 
'Committee  of  the  Imperial  Institute. 
"The  object  of  these  monographs," 
states  the  chairman  of  the  committee, 
is  to  give  a  general  account  of  the 
occurrences  and  commercial  utilizal- 
tions  of  the  more  important  minerals, 
particularly  in  the  British  Empire." 
The  plan  and  treatment  somewhat  re- 
semble those  of  the  Political  and  Com- 
mercial Geology  papers  which  already 
have  been  published  in  the  Engineering 
and  Mining  Journal,  and  the  present 
pamphlet  on  Tungsten  recalls  the 
paper  by  Franii  L.  Hess  in  our  Nov.  1 
number,  except  that  the  pamphlet  under 
review  is  more  detailed  and  does  not  go 
so  far  into  the  question  of  commeixial 
control  as  the  American  papers  (now 
being  published   in  book  form). 

This  monograph  or  pamphlet  is  ex- 
ceedingly well  and  carefully  written, 
and  is  worthy  of  perusal;  it  is  a  valu- 
able compendium  of  the  geographic  and 
geologic  occurrences  of  tungsten,  its 
uses  and  its  extraction.  It  is  illustrated 
with  two  production  charts.  In  this 
pamphlet  wolfram  is  used  as  a  syno- 
nym for  wolframite,  and  applied  in  a 
broad  way  to  cover  the  whole  ferberite- 
hubnerite  group  (tungstates  of  iron  and 
manganese)  in  conformity  with  what  is 
stated  to  be  a  miper's  term.  The  use 
of  the  word  "wolfram,"  often  still  more 
loosely  used  in  England  as  a  synonym 
for  tungsten,  is  somewhat  confusing  to 
Americans.  J.  E.  S. 

Statistics  in  Business.  By  Horace  Se- 
crist,  Ph.D.,  Cloth;  51  x  8i;  illus; 
pp.  130.  McGraw-Hill  Book  Co., 
Inc.,  New  York.     Price,  $1.75. 

Ninety  per  cent  of  the  failures  in 
business  are  probably  due  to  a  very 
human  inclination  to  ignoi'e  unwelcome 
and  discouraging  facts.  Especially  is 
this  true  of  the  more  or  less  emotional 
American  business  man.  Witness  our 
decades  of  attempts  to  sell  to  Central 
and  South  America  not  what  the  people 
of  those  countries  wanted  to  buy,  but 
what  we  wanted  to  sell  to  them.  The 
Germans  knew  better.  They  studied 
and  analyzed  the  facts,  ordered  their 
business  course  accordingly — and  gob- 
hied  the  market.  Professor  Secrist  in- 
sists that  there  is  a  science  of  business 
and  that  the  method  by  which  it  is  dis- 
covered and  stated  is  the  same  as  that 
employed  in  the  natural  sciences.     He 


points  out  the  need  of  a  business 
synthesis  and  study  of  the  basic  prin- 
ciples underlying  fact  analysis,  con- 
tending that  scientific  business  methods 
imply  an  unconditional  demand  for  the 
truth,  and  that  the  method  is  (1)  in- 
telligent observation;  (2)  impartial 
analysis;  (3)  logical  inference;  and  (4) 
sincere  application  of  the  conclusion 
reached  to  the  problem  to  be  solved. 
His  book  will  prove  of  genuine  service 
in  promoting  the  study  and  arrange- 
ment of  significant  data,  and  may  well 
serve  also  as  the  nucleus  of  a  library  of 
correct  business  procedure.  It  has  for 
centuries  been  the  practice  of  science  to 
collect  and  collate  all  available  data 
respecting  the  particular  subject  in 
hand,  but  business,  as  a  rule,  has  been 
conducted  strictly  by  rule-of-thumb. 
The  need  of  a  change  is  evident,  and 
the  value  of  "Statistics  in  Business"  lies 
mainly  in  the  volume's  insistence  on 
this  fact.  The  book  is  well  illustrated 
by  chai-ts  and  graphic-curve  blocks,  and 
will  be  of  material  assistance  to  all 
with  sufficient  discrimination  to  ap- 
preciate its  character  and  worth. 

W.  N.   P.   R. 


Technical  Papers 


Lead  Smelting — A  paper  by  Gilbert 
Rigg  which  appeared  in  the  May  issue 
of  the  Bulletin  of  the  Institution  of 
Mining  and  Metallurgy  will  prove  of 
considerable  interest  to  all  engaged  in 
smelting  complex  lead-zinc  ores.  The 
title  of  the  paper  is  "Roasting  and 
Lead-Smelting  Practice  at  the  Port 
Ph-ie  (S.  A.)  Plant  of  the  Broken  Hill 
Associated  Smelters  Proprietary,  Ltd.," 
and  it  may  be  obtained  from  the  offices 
of  the  Institution,  1,  Finsbury  Circus, 
London,  E.  C.  2,  "at  a  nominal  charge." 
Many  of  our  readers,  by  the  way,  would 
like  to  know  what  this  nominal  charge 
is,  and  we  suggest  to  the  Institution, 
that  the  price  of  such  papers  be  pub- 
lished. 

Two  classes  of  concentrates  are 
smelted.  Their  percentage  composition 
is  as  follows: 

Granular 
Cone.  Slimes 

Pb     63.0  57.0 

Zn      7.0  11.0 

Fe,    Mn    4.7  4.3 

S      14.5  18.0 

CaO     1.5  1.5 

AlO,     1.5  1.0 

SiO=    5.0  3.5 

Two  methods  of  roasting  were  for- 
merly used:  (1)  The  two  grades  were 
mixed,  and  oxidized  lead  ore,  limestone 
and  ironstone  (siderite?)  added,  after 
which  the  chai'ge  was  partly  roasted  in 
Ropp  reverberatory  roasters.  The  prod- 
uct was  transferred  to  H-H  pots  for  a 
final  roast.  (2)  The  mixture  of  concen- 
trates was  partially  roasted  on  a 
Dwight  &  Lloyd  machine,  crushed,  and 
again  passed  over  a  D.  &  L.  machine. 
The  first  method  gave  the  best  results, 


but  both  were  unsatisfactory.  Investi- 
gation proved  that  the  sulphur  combined 
with  zinc  is  more  easily  roasted  off  than 
that  combined  with  lead.  The  only 
trouble  caused  by  zinc  is  that  the  rapid 
evolution  of  heat  which  its  roasting  oc- 
casions may  tend  to  fuse  the  galena. 
The  presence  of  i-  to  3-in.  chunks  of 
limestone  and  ironstone  in  the  charge 
was  also  found  to  be  deleterious.  They 
should  be  crushed  as  fine  as  the  rest 
of  the  charge  for  D.  &  L.  roasting. 

Handling  the  dried  slime  concen- 
trates by  means  of  screw  conveyors 
was  also  found  to  disintegrate  the 
lumps  too  much,  and  after  installing 
belt  conveyors  much  more  even  roast- 
ing was  obtained.  Water-granulated 
blast-furnace  slag  was  found  to  be 
preferable  to  the  ironstone  formerly 
used.  It  also  contained  silica  and  lime, 
which  had  before  been  added  sepa- 
rately. After  effecting  these  changes, 
the  second  roasting  yielded  a  sinter  of 
the  following  percentage  composition: 
Pb,  47.5  to  48.5;  Zn,  7.5;  SiO=,  8  to  8.5; 
FeO,  13.0  to  14.0;  MnO,  3.0;  CaO,  5.5  to 
CO;  S.  2.5  to  3.0.  The  D.  &  L.  machine 
will  be  used  hereafter  for  the  initial 
roasting,  but  whether  that  machine  or 
H-H  pots  will  be  employed  for  the  final 
roasting  has  not  yet  been  decided.  The 
H-H  sinter  is  stronger  than  the  D.  &  L., 
but  is  less  porous.  The  H-H  is  more 
massive  and  stands  rough  handling  bet- 
ter, but  the  blast  furnaces  run  better 
on  a  mixture  of  the  two. 

Broken  Hill  zinc  concentrates  also 
presented  a  roasting  problem.  The  best 
method  of  handling  such  material  was 
found  to  be  to  roast  in  a  reverberatory 
from  30  to  9  per  cent  S,  and  then  to  1 
per  cent  in  a  D.  &  L.  The  latter  ma- 
chine was  found  to  eliminate  270  lb.  of 
S  per  sq.ft.  of  grate  surface  per 
twenty-four  hours. 

Zinc  is  a  trouble  maker  in  the  blast 
furnace  only  when  combined  with  sul- 
phur. Then,  a  zincky  matte  of  a  mushy 
consistency  containing  about  14  per  cent 
of  Zn  lends  itself  to  the  building  up  of 
accretions  inside  the  furnace.  With 
more  copper  in  the  ore  (Cu  is  less  than 
1  per  cent  at  this  plant),  higher  sul- 
phur can  be  carried. 

The  blast  furnaces,  with  the  im- 
proved roasting,  nan  smoothly  and  hot. 
The  composition  of  the  slag  is  about  as 
follows:  SiOs,  24.2;  FeO,  25.6;  MnO, 
5.3;  CaO,  11.0;  ZnO,  20.0;  Pb,  1  to  2. 
Later  it  is  hoped  to  recover  some  of 
this  zinc  either  by  blast  treatment  or 
in  a  reverberatory  furnace. 

Technical  Journalism — The  sixtieth 
rnniversary  number  of  the  Mining  and 
Scientific  Press  was  published  on  May 
22.  The  principal  article  gives  the  ex- 
periences of  T.  A.  Rickard  in  the  field 
of  technical  journalism,  and  is  wi-itten 
in  the  editor's  characteristic  vein.  Most 
of  the  space  is  devoted  to  Mr.  Rickard's 
experiences  on  the  Engineering  and 
Mining  Journal.  In  1905,  according  to 
Mr.  Rickard,  synchronously  with  his 
leaving  the  staff  of  the  Journal,  it 
"ceased  to  be  the  organ  of  the  mining 
profession  and  became  one  of  a  syndi- 
cated group  of  trade  papers"! 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


L.  S.  Gates,  of  Salt  Lake  City,  Utah, 
was  a  visitor  in  Ray,  Ariz.,  recently. 

F.  S.  Norcross,  Jr.,  of  Goodrich, 
Lockhart  &  Co.,  Valley  Ranch,  N.  M., 
is  in  New  York  City. 

R.  H.  Gross,  accompanied  by  some 
of  the  East  Butte  officials,  has  been  in- 
specting the  property  of  that  company. 

S.  H.  Cathcart  sailed  from  Seattle 
June  4  to  engage  in  stratigraphic  stud- 
ies of  mineralization  on  the  Seward 
Peninsula  of  Alaska. 

Charles  .\.  Burdick,  mining  engineer, 
120  Broadway,  New  York,  N.  Y.,  has 
just  returned  from  examining  some 
graphite  properties  in  Alabama. 

William  Young  Wester velt,  mining 
engineer,  announces  the  removal  of  his 
office  to  Fifth  Avenue  Guaranty  Build- 
ing, 522  Fifth  Ave.,  New  York  City. 

Harry  J.  Wolf,  mining  engineer,  ex- 
amined mining  properties  in  south- 
western Idaho  during  the  latter  part  of 
May,  and  returned  to  New  York  last 
v/eek. 

George  B.  Richardson  is  making  a 
trip  through  Te.xas,  Oklahoma,  Louisi- 
ana and  Kentucky  in  connection  with 
the  Geological  Survey's  work  on  petrol- 
eum. 

B.  L.  Johnson  will  be  in  charge  of  the 
foreign  section  of  the  Division  of  Min- 
eral Resources  of  the  Geological  Sur- 
vey during  the  absence  of  Eugene 
Stebinger. 

Charles  F.  Sturtevant,  Felt  Building, 
Salt  Lake  City,  Utah,  was  in  New 
York  recently,  having  just  returned 
from  a  three-months'  trip  to  Bolivia  for 

New  York  interests. 

R.  L.  Chase,  of  E.  E.  Chase  &  Son, 
mining  engineers,  Colorado  National 
Bank  Building,  Denver,  Col.,  is  examin- 
ing oil  shale  properties  in  Colorado 
and  Utah. 

Benjamin  Magnus,  mining  engineer, 
320  Fifth  Ave.,  New  York  City,  sailed 
for  Europe  on  June  19,  and  will  remain 
abroad  for  several  months.  Mail  ad- 
dressed as  above  will  be  forwarded. 

B.  S.  Butler  will  leave  the  service  of 
the  Geological  Survey  June  30,  to  be- 
come associated  with  L.  C.  Graton  in 
a  study  of  the  geologic  problems  of  the 
Calumet  &   Hecla   mines   of   Michigan. 

Oscar  H.  Reinholt,  mining  engineer 
and  oil  geologist  of  San  Diego,  Cal., 
announces  that  he  is  now  to  be  ad- 
dressed in  care  of  Oil  and  Gas  Valua- 
tion Section,  U.  S.  Treasury  Annex  No. 
1,  Washington,  D.  C. 

Charles  S.  Smith,  president  of  Old 
Dominion  Copper  Mining  &  Smelting 
and  the  Arizona  Commercial  Mining 
companies,  50  State  St.,  Boston,  left 
that  city  on  June  10  to  inspect  the 
mines  at  Globe,  Ariz. 

G.  G.  Wald,  of  Phoenix,  Ariz.,  spent 
the  month  of  May  making  examinations 


in  central  Sonora.  In  the  districts  Mr. 
Wald  visited  mining  is  not  handicapped 
by  revolutionary  troubles,  and  much 
development  is  being  done. 

Ivan  De  Lashmutt,  who  has  been 
mine  superintendent  for  Standard  Sil- 
ver-Lead Mining  Co.,  Silverton,  British 
Columbia,  has  resigned  to  go  into  pri- 
vate practice.  Mr.  De  Lashmutt's 
address  is  1012  South  Maple  St.,  Spo- 
kane, Wash. 

Richard  Alexander  Fullerton  Penrose, 
Jr.,  460  Bullitt  Bldg.,  Philadelphia,  Pa., 
who  was  recently  elected  with  Arthur 
R.  Ronaghan,  to  the  Board  of  Directors 
of   Chino   Copper   Co.,   is   the   third   of 


nutekimtt,  Phlln. 
R.  .\.  F.  PENROSE,  JR. 

four  brothers  well  known  beyond  their 
native  city  of  Philadelphia.  The  oldest 
brother  has  represented  his  state  in  the 
U.  S.  Senate  since  1897,  the  second  is  a 
pi'ominent  physician,  surgeon,  and 
teacher,  and  both  the  two  younger 
brothers  are  geologists  and  mining  en- 
gineers. Dr.  R.  A.  F.  Penrose,  Jr., 
(born  Dec.  17,  1863),  after  securing  his 
Ph.D.  from  Hai-vard  in  1886,  was  assist- 
ant geologist  on  the  Texas  Geological 
Survey  in  1888,  and  on  the  Arkansas 
survey  from  1889  to  1892.  He  taught 
economic  geology  from  1892  to  1911, 
first  at  Leland  Stanford,  Jr.,  and  then 
at  the  University  of  Chicago.  In  1894 
he  held  a  special  commission  from  the 
U.  S.  Geological  Survey  to  study  the 
gold  districts  of  Cripple  Creek,  Col.  He 
was  a  delegate  to  the  International 
Geological  Congress  at  Stockholm, 
Sweden,  in  1910,  and  president  of  the 
Commonwealth  Mining  &  Milling  Co., 
of  Pearce,  Ariz.,  whose  mine  closed 
down  in  1917. 

Economic  and  chemical  geology,  par- 
ticularly the  origin  of  ores  and  other 
mineral  deposits,  have  specially  inter- 
ested Dr.  Penrose,  and  he  has  written 
a  number  of  important  contributions  to 
their  literature.  He  has  been  co-editor 
of  the  Journal  of  Geology  for  a  number 
of  years. 


Phillip  S.  Smith,  administrative  geol- 
ogist, U.  S.  Geological  Survey,  will 
leave  Washington  June  15  to  do  geol- 
ogic work  in  the  Yukon-Tanana  region 
oi  Alaska.  During  his  absence,  Marius 
R.  Campbell  will  serve  as  administra- 
tive geologist. 

William  Curley,  mining  engineer  of 
Chisholm,  Minn.,  has  been  made  editor- 
in-chief  of  the  Engineer's  Manual  being 
prepared  by  the  Engineers'  Club  of 
Northern  Minnesota.  Mr.  Curley  was 
formerly  with  the  Oliver  Iron  Mining 
Co.  at  Hibbing,  Minn. 

J.  C.  Pickering,  mining  engineer,  has 
ojiened  an  office  at  Avenida  Juarez  No. 
83,  Mexico  City,  Mexico.  He  may  also 
be  addressed  at  Apartado  534,  that  city. 
Mr.  Pickering  resigned  from  the  U.  S. 
Bureau  of  Mines  about  a  year  ago,  to 
resume  private  practice. 

E.  J.  Erickson  now  has  general  super- 
vision of  the  operating  department  of 
the  Tonopah  Divide  Mining  Co.  Wil- 
liam Watters  has  resumed  his  position 
as  mine  superintendent,  and  George  H. 
Garey  has  been  appointed  consulting 
geologist  to  that  company. 

R.  S.  Merriam,  of  the  mining  engi- 
neering firm  of  Merriam  &  Merriam, 
Wallace,  Idaho,  has  recently  opened 
an  office  in  the  Sherwood  Block,  Spo- 
k.Tne,  Wash.  Mr.  Merriam  is  in  charge 
of  the  Callahan  Zinc-Lead  Co.'s  molyb- 
denum mine  at  Climax,  Col. 

F.  J.  Crossland,  mining  engineer,  1019 
Metropolitan  Building,  Vancouver,  B. 
C,  has  been  commissioned  to  examine 
and  report  to  the  provincial  department 
of  mines  on  the  Whitewater  River  lini- 
onite  deposits.  He  expected  to  start 
for  the  Whitewater  early  in  June. 

J.  W.  Rell,  associate  professor  of  min- 
ing at  McGill  University,  is  conducting 
a  class  of  seventeen  students  in  mining 
tlirough  the  principal  mines  of  the 
Kootenay.  The  party  has  a  private 
car  and  uses  it  as  a  hotel  during  the 
trip.  Professor  Bell  is  assisted  by  E. 
G.  Harding,  a  graduate  of  the  Univer- 
sity of  Johannesburg,  Union  of  South 
Africa. 

Max  W.  Ball,  of  Cheyenne,  Wyo.,  for- 
merly general  manager  of  the  Rocky 
Mountain  Division  of  Roxana  Petrol- 
eum Corporation,  is  now  general  mana- 
ger of  the  Matador  Petroleum  Co.,  of 
Cheyenne,  Wyo.  The  Matador  company 
has  been  organized  to  take  over  the 
activities  in  the  Rocky  Mountain  States, 
of  the  Roxana  Petroleum  Co.  of  Okla- 
homa, Roxana  Petroleum  Corporation 
and  the  Shell  Co.,  of  California. 

Charles  Camsell,  of  Vancouver,  who 
has  been  in  charge  of  geological  work 
for  the  Dominion  government  in  Brit- 
ish Columbia,  has  been  appointed  Dep- 
uty Minister  of  Mines  at  Ottawa.  He 
is  a  son  of  a  Hudson's  Bay  factor  and 
was  born  in  the  McKenzie  River  dis- 
trict at  Liard.  Mr.  Camsell  has  been 
with  the  Dominion  geological  service 
for  sixteen  years,  fifteen  of  which  have 
been  spent  in  work  in  British  Columbia. 
The  retiring  deputy  minister,  R.  C.  Mc 
Connell,  4ias  been  granted  superannua- 
ation  at  his  own  request. 
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Leading  Events 


Almost  a  Million  Involved  in 
Transfer  on  Mesabi  Range 

Adams   Security   Co.   Sells   Iron   Lands 

and  Royalty  Interests  to  David  T. 

Adams  of  Chicago 

Mineral  lands  on  the  Mesabi  Range 
and  interests  in  royalties  valued  at 
$940,500  are  transferred  from  the 
Adams  Security  Company  to  David  T. 
Adams,  of  Chicago,  in  quit  claim  deeds 
presented  for  recording  to  the  register 
of  deeds  for  St.  Louis  County,  Minn. 
The  real  estate  and  royalty  rights  are 
transferred  in  three  separate  deeds. 
One  deed  involves  a  prospect  immedi- 
ately west  of  Mohavifk  and  Miller  mines 
at  Aurora,  the  second  a  prospect  north 
of  the  Hartley-Burt  and  west  of  the  old 
Croxton  at  Chisholm,  and  the  third  the 
Tener  mine  at  Chisholm.  The  first  deed 
transfers  an  undivided  one-fourth  in- 
terest in  the  northeast  quarter  of  the 
southwest  quarter  and  the  northwest 
quarter  of  the  southeast  quarter  of  sec- 
tion 5,  58-15  and  one-fourth  of  the 
royalties  accruing  under  a  lease  run- 
ning to  R.  M.  Bennett  and  E.  J.  Long- 
year.  The  consideration  is  $590,500. 
The  second  deed  conveys  an  undivided 
one-fourth  interest  in  the  southeast 
quarter  of  the  southeast  quarter  of  sec- 
tion 14,  58-20  and  a  one-fourth  interest 
in  all  royalties  accruing  from  a  lease 
running  to  the  Weed  Iron  Co.  The 
consideration  is  $25,000.  The  third  deed 
conveys  an  undivided  one-fourth  inter- 
est in  the  northwest  quarter  of  the 
southeast  quarter  of  section  28,  58-20 
and  royalties  accruing  from  the  lease. 
The  consideration  involved  in  this  last 
transaction  is  $325,000. 

Maine  Court  Will  Try  Arizona 
Commercial-Iron  Cap  Case 

The  Supreme  Court  in  Equity  of 
Maine  has  returned  a  verdict  in  the  Ari- 
zona Commercial-Ii-on  Cap  litigation 
firding  that  the  suit  brought  by  the  for- 
mer for  alleged  illegal  extraction  of 
ore  falls  within  the  court's  jurisdiction 
tind  that  it  will  be  tried  before  it.  The 
second  suit  involving  damages  for  the 
pumping  of  water  which  it  was  alleged 
should  be  borne  by  Iron  Cap,  was  found 
not  to  be  within  that  court's  jurisdic- 
tion. 

Arizona  Commission  Grants  Lower 
Freight  Rates  on  Ore 

Reduced  railroad  rates  on  ores  and 
concentrates  have  been  granted  by  the 
Arizona  Corporation  Commission  be- 
tween various  points,  including  Ajo, 
Hayden,  Douglas  and  Globe.  These  are 
now  being  reviewed  by  a  representative 
of  the  Interstate  Commerce  Commis- 
sion, with  the  idea  of  possible  extension 
to  El  Paso. 


WEEKLY    RESUME 

Contrary  to  expectation,  the  Fed- 
eral Mining  &  Smelting  Co.  has  been 
refused  permission  by  Judge  Deitrich 
to  upraise  from  the  Hecla  workings 
by  tcay  of  preparation  for  the  pend- 
ing apex  suit.  In  Oklahoma,  opposi- 
tion on  the  part  of  certain  operators 
has  developed  to  the  proposal  to  re- 
move the  restrictions  from  the  Qua- 
paw  Indian  lands.  An  important 
deal  involving  the  transfer  of  iron 
lands  on  the  Mesabi  Range  has  been 
consummated.  James  MacNaughton, 
general  manager  of  the  Calumet  <C 
Hccla,  has  declared  before  the  busi^ 
nrss  men  of  Houghton  that  other 
industries  must  enter  the  copper 
country,  if  the  mining  companies  are 
to  continue.  The  Arizona  Commercial- 
Iron  Cap  suit  for  the  illegal  extrac- 
tion of  ore  from  the  former's  work- 
ings -will  be  tried  before  the  Maine 
Supreme  Court.  At  Ottatra,  the 
Yukon  Placer  Mining  Act  has  been 
amended  by  the  House  of  Comtnons. 
Charles  Camsell,  of  the  Canadian 
Geological  Survey,  has  been  ap- 
pointed deputy  Minister  of  Mimes. 


Copper  Country  Needs  New  In- 
dustries, MacNaughton  Says 
Many     Miners     Leaving     for      Busier 
Centers  Because  of  Lack  of  Work 
for  Their  Children 

By  Homer  A.  Guck 

Talking  to  the  Houghton  Chamber  of 
Commerce  recently,  James  MacNaugh- 
ton, general  manager  of  the  Calumet  & 
Hecla  company,  plainly  stated  that  his 
corporation  and  everj'  other  copper 
company  operating  in  the  district  would 
suspend  operation  today,  if  it  con- 
sidered only  the  financial  interest  of  the 
corporation;  that  a  bettered  copper 
market,  which  he  believed  to  be  in  the 
immediate  future,  would  find  Michigan 
mines  unable  to  profit  from  it  in  sub- 
stantial measure  because  of  the  pres- 
ent shortage  of  labor;  that  the  general 
business  interests  of  the  various  towns 
in  the  Michigan  copper  district  had  too 
long  taken  it  for  granted  that  the  cop- 
per mines  were  the  best  wage  payers 
and  the  most  certain  profit  producers; 
and  that  co-operation  of  the  business 
interests  with  the  mine  management  to 
the  end  that  diversified  interests  of  a 
general  manufacturing  nature  should 
be  brought  to  the  district  was  an  ab- 
solute essential  to  the  continuance  of 
the  prosperity  of  the  district. 

The  exodus  of  labor  from  this  dis- 
trict, Mr.  MacNaughton  said,  was  not 
due  to  dissatisfaction  of  the  men  them- 
selves but  to  the  inability  of  the  high- 
est class  labor  to  find  employment  for 
their  sons  and  daughters.  Boys  can- 
not work  in  the  mines  excepting  in 
rare  instances;  girls  cannot  work  there 
at  all.  Other  industries  must  be  pro- 
vided for  them,  to  prevent  the  families 
from  moving  to  other  districts.  The 
condition  referred  to  has  existed  for 
some  time. 


Federal  Company  Not  Permitted 
To  Raise  from  Hecla  Workings 

Court     Holds     Same     Result    Can     Be 

Obtained  by  Sinking  on  Vein 

Apexing  in  Russell  Claim 

Judge  Deitrich,  of  the  United  States 
Court  for  the  district  of  Idaho,  sitting 
at  Cceur  d'Alene,  has  denied  the  appli- 
cation of  the  Federal  Mining  &  Smelt- 
ing Co.  to  raise  from  the  workings  of 
the  Hecla  Mining  Co.  as  a  means  of 
proving  its  contention  that  the  apex  of 
the  east  Hecla  vein  is  in  the  Russell 
claim,  owned  by  the  Federal.  The  court 
first  granted  the  petition  of  the  Marsh 
Mines  Consolidated,  which  has  a  lease 
on  the  Russell  claim,  to  enter  the  case 
as  an  intervenor.  Taking  up  the  ap- 
plication of  the  Federal,  Judge  Deit- 
rich said  in  part: 

"The  plaintiff  urges,  and  the  de- 
fendant does  not  deny,  that  the 
suggested  exploration  could  be  car- 
ried on  more  expeditiously  and  with 
less  expense  by  raising  from  the  tunnel, 
but  admittedly  the  same  result  could 
be  accomplished  by  going  down  upon 
the  vein  Vr-ith  its  apex  in  the  Russell. 
Unless,  therefore,  the  expense  of  sink- 
ing is  prohibitive  or  is  out  of  the  range 
of  reason,  or  the  delay  will  result  in 
serious  prejudice  to  the  plaintiff, 
either  in  its  substantial  rights  or  the 
remedies  now  available  to  it,  it  cannot 
be  properly  held  that  the  requisite  ne- 
cessity exists. 

"It  must  be  admitted  that  the  right 
to  use  the  tunnel  would  be  highly  bene- 
ficial to  the  plaintiff,  and  that  in  view 
of  the  fact  that  the  use  would  be  with- 
out loss  or  serious  inconvenience  to  the 
defendant,  denial  of  the  privilege  seems 
unnecessarily  harsh,  but  as  we  have 
seen,  the  power  invoked  responds  only 
to  the  call  of  necessity,  and,  after  all, 
the  considerations  urged  are  of  con- 
venience rather  than  necessity.  If  it 
were  showTi  that  withholding  the  privi- 
lege would  jeopardize  any  substantial 
rights  of  the  plaintiff,  a  different  view 
might  be  taken.  In  the  absence  of  such 
showing,  I  am  constrained  to  deny  the 
application. 

"Whether  if,  in  view  of  the  necessary 
delay  and  expense,  the  plaintiff  should 
abandon  its  purpose  of  showing  con- 
tinuity by  complete  expose  of  the  vein 
upon  its  dip  and  should  rely  upon  less 
conclusive  proofs,  the  court  should  con- 
strue such  proofs  more  strongly  against 
the  defendant  because  of  its  refusal  to 
permit  the  plaintiff  to  resort  to  facili- 
ties within  its  control  for  the  produc- 
tion of  more  direct  and  satisfactory 
evidence,  is  a  question  which  need  not 
presently  be  discussed."  The  decision 
was  contrary  to  that  expected.  A  mo- 
tion by  the  Federal  to  the  same  effect 
was  denied  early  in  April. 
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Arizona  Mossback  Preparing  To 

Erect  Mill 

Property  Opened  on   Six   Levels  and 

Large  Tonnase  of  Commercial  ore 

Developed,   It   Is   Claimed 

By  S.  Ford  Eaton 

The  Mossback  property  on  Silver 
Creek,  four  miles  north  of  Oatman, 
Ariz.,  is  in  the  preliminary  stages  of 
a  rather  extensive  development  cam- 
paign. The  Arizona  Mossback  Mines 
Co.,  owner  of  the  estate,  has  recently 
passed  through  a  change  in  organiza- 
tion. Jesse  W.  Speidel,  of  Wheeling, 
Va.,  is  president,  W.  A.  Shirley  is 
secretary  and  treasurer,  and  Etienne 
A.  Ritter  acts  as  consulting  engineer 
and  general  manager.  Charles  Burlock, 
pioneer  promoter  of  the  project,  is  a 
director. 

Definite  plans  of  considerable  scope 
have  been  worked  out  by  Mr.  Ritter. 
Electricity  will  be  installed  and  the 
site  for  a  large  mill  is  being  prepared. 
A  survey  has  been  completed  for  a  new 


drifts  and  crosscuts  have  proven  the 
existence  of  a  large  tonnage  of  milling 
ore.  The  management  claims  to 
have  between  half  a  million  and  a 
million  tons  of  ore  in  sight  which  will 
average  about  $10  per  ton.  In  places 
ore  of  a  much  better  grade  than  this 
ia  found  but  no  attempt  at  selective 
mining  will  be  made. 

The  property  has  a  rather  interesting 
history.  The  oi'iginal  discovery  was 
made  in  1863  by  soldiers  stationed  near 
by  for  protection  of  early  emigrants 
and  settlers.  At  that  time  there  must 
have  been  quite  a  town  on  Silver  Creek 
as  today  there  are  many  of  the  old 
stone  houses  standing.  "Blanca  Lode" 
was  the  name  given  the  prospect, 
no  doubt  due  to  the  conspicuous  out- 
cropping of  white  calcite.  In  time  the 
troops  were  sent  to  other  points  and 
work  ceased  for  several  decades.  In 
1900,  Charles  Burlock,  accompanied  by 
his  wife,  came  into  the  district.  They 
found  some  rich  ore  on  the  surface  and 
the  Mossback  came  into  being.  For 
several  years   the  couple  were  able  to 


Germans  Getting  Hold  on  Potash 
in  Spain 

Spanish  potash  production  will  be 
placed  in  German  hands,  and  German 
capital  and  labor  will  be  prominently 
employed  therein,  according  to  a  report 
published  in  Berlin  newspapers  on  June 
4.  It  is  added  that  two  German  potash 
experts,  Herr  Gunte  and  Herr  Ziervogel, 
have  just  returned  fzcm  a  trip  to  Spain 
to  look  over  the  situation,  as  a  result 
of  which  they  report  that  the  Spanish 
government  will  probably  grant  to  the 
German  potash  syndicate  wide  conces- 
sions for  working  the  Spanish  potash 
deposits. 

Bill  for  Ontario  Mining  Court 
Fails  to  Pass 

There  is  much  disappointment  among 
mining  men  over  the  failure  of  the 
Ontario  Legislature  to  pass  the  bill 
establishing  the  "Mining  Court  of  On- 
tario." Harvey  Mills,  the  Minister  of 
Mines,  desired  to  give  further,  considera- 


TWO  VIEWS  OF  THE  ARIZONA  MOSSBACK  MINES  CO.'S  PROPERTY   NEAR  OATMAN,  MOHAVE  COUNTY.  ARIZ. 


road  better  adapted  for  bringing  in 
heavy  machinery.  An  electric  pump 
of  large  capacity  will  be  installed  on 
the  700-ft.  level.  Two  800-ft.  drifts 
will  be  driven  south  on  the  400  and  700 
levels.  From  these,  100-ft.  crosscuts 
will  be  driven  at  intervals.  It  is  antici- 
pated that  by  the  time  mill  construc- 
tion is  completed  the  orebody  will  be 
opened  up  to  permit  the  extraction  of 
a    large    tonnage    daily. 

The  company  owns  a  number  of 
claims  on  what  is  known  as  the  Moss- 
back ledge.  This  vein  is  similar  to 
the  producing  veins  of  the  Oatman  dis- 
trict. The  ledge  is  a  wide  sheared  zone 
and  includes  heavy  streaks  of  calcite 
from  one  to  ten  feet  thick  with  altered 
andesite  in  between.  In  width,  it  will 
average  between  .50  and  60  ft.  About 
1,000  ft.  south  of  the  shaft  this  vein 
is  joined  by  the  famous  old  Moss  vein. 
Near  this  junction  some  remarkable 
high  grade  was  mined  from  a  glory 
hole. 

Considerable  development  work  has 
been  done  to  date.  The  shaft  is  now 
down  700  ft.  and  laterals  have  been 
driven  on  six  levels.     Rather  extensive 


work  the  vein  on  the  returns  from 
high-grade  ore  found  in  an  adit  near 
the  outcrop.  In  spite  of  many  diffi- 
culties development  was  can-ied  to  a 
depth  of  300  ft. 

In  1917,  Mr.  Burlock  succeeded  in 
interesting  Will  H.  Holcomb  and  others. 
The  Arizona  Mossback  company  was 
incorporated  Sept.  4  of  that  year.  A 
gasoline  driven  hoist,  air  compressor, 
and  other  equipment  were  installed  and 
the  development  work  went  forward 
rapidly  to  its  present  stage.  An  ex- 
cellent camp  site  was  laid  out  and  a 
number  of  buildings  constructed. 


Arizona's  compensation  law  has  been 
sustained  in  the  State  Supreme  Court 
with  respect  to  its  application  to  the 
case  of  a  miner,  Laurence  Conwell,  who 
met  death  through  the  derailment  of  an 
ore  train  on  which  he  was  riding  in  a 
drift  of  the  Inspiration  mine  at  Miami. 
It  was  contended  that  the  derailment 
did  not  constitute  an  accident  such  as 
covered  by  the  legislative  act.  The 
judgment  of  $17,000  was  assessed 
against  the  mining  corporation. 


tion  to  the  bill  so  it  was  held  over  until 
the  next  session  of  the  House.  It  is 
understood  that  he  intends  visiting  the 
northern  mining  districts  at  an  early 
date  in  order  to  hear  the  opinion  of  the 
various  interests  involved. 

Bush  Fires  Threaten  Ontario 
Mining  Camps 

Several  of  the  Northern  Ontario  min- 
ing camps  were  in  danger  of  destruc- 
tion from  bush  fires  last  week,  but  the 
actual  damage  occasioned  was  com- 
paratively slight.  The  safety  of  Bos- 
ton Creek  was  seriously  imperilled,  and 
the  citizens  waged  a  continuous  battle 
with  the  flames  for  three  days  and 
nights  before  the  danger  was  over,  the 
town  in  the  meantime  having  been  cut 
olT  from  communication.  In  the  Gow- 
ganda  area  the  Big  Four  mining  plant 
was  destroyed,  the  T.  C.  mine  sustained 
some  loss,  and  at  last  accounts  some 
other  properties  were  in  danger.  Fires 
raged  all  around  Cobalt,  but  no  losses 
wei'e  occasioned  in  the  camp.  Thei'e 
were  no  fires  in  the  vicinity  of  Porcu- 
pine or  Timmins. 
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Opposition  to  Removing  Quapaw 
Restrictions  Develops 

Some   Operators   Prefer   Dealing   With 

Indians    Themselves    Than    SVith 

Agents  Who  Might  Be  Named 

It  has  developed  that  all  of  the  min- 
ing operators  of  the  Oklahoma  field  are 
not  favorable  to  the  removal  of  re- 
strictions on  Indian  mining  lands  next 
year,  and  it  is  probable  that  a  bill  to 
continue  the  restrictions,  so  far  as 
the  Quapaws  are  concerned,  will  be  in- 
troduced in  Congress  with  their  con- 
sent and  backing. 

The  position  of  these  operators  is 
that  it  will  be  much  safer  and  more 
satisfactory  for  them  to  continue  to 
deal  with  the  Indian  agents  as  at 
present  than  it  would  be  for  them  to 
have  to  deal  with  the  Indians  them- 
selves, or  with  special  guardians  ap- 
pointed by  the  county  commissioners  of 
Ottawa  Coimty,  Okla.  Any  such  special 
guardians,  they  feel,  would  be  imbued 
with  the  idea  of  making  as  fine  a  show- 
ing for  their  wards  as  possible,  and 
in  this  spirit  might  be  manifestly  un- 
fair toward  the  present  operators  of  the 
lends. 

The  restrictions  were  established  for 
25  years  at  the  time  the  Indians  were 
given  fee  simple  to  the  lands,  and  they 
will  expire  in  1921  unless  a  special  act 
of  Congress  causes  them  to  be  contin- 
ued. There  promises  to  be  considerable 
interest  aroused  in  the  matter,  as  those 
favoring  removal  argue  that  only  the 
Indian  agents  seek  their  continuance, 
while  the  other  side  asserts  that  the 
county  officials  are  interested  primarily 
because  they  vrill  be  permitted  to  name 
the  dozens  of  Indian  guardians  that  will 
be  required. 

Yukon  Gold  Dredge  Sinks 
at  Murray,  Idaho 

The  big  steel  dredge  of  the  Yukon 
Gold  Co.,  at  Murray,  Idaho,  sank  in  25 
ft.  of  water  recently.  The  cause  of  the 
occurrence  will  not  be  known  until  an  in- 
spection is  made  by  a  diver,  and  pos- 
sibly not  until  the  boat  is  floated.  The 
dredge  had  closed  down  the  day  before 
for  annual  repairs  and  overhauling.  It 
had  been  leaking  for  some  time  in  oper- 
ation, as  is  common  with  most  dredges, 
but  heretofore  when  idle  the  leaking 
stopped.  Two  watchmen  were  on  the 
dredge  during  the  night  before  the  ac- 
cident. Early  in  the  morning  they 
were  at  work  in  the  hopper,  when  at- 
tention was  called  to  the  noise  of 
articles  falling  on  the  deck.  Investiga- 
tion showed  that  the  dredge  was  listing 
heavily  and  they  hardly  had  time  to 
make  the  shore  when  she  went  down. 
As  a  precaution  against  an  occurrence 
of  this  kind,  D.  H.  Ferry,  resident  man- 
ager of  the  Yukon  company,  had  an 
electric  pump  as  well  as  a  hand  pump 
ready  for  instant  use  in  such  an  emerg- 
ency. He  also  had  an  electric  device 
in  the  stem  of  the  boat  which  would 
automatically  give  warning  before  the 
water  reached  the  danger  point.  How- 
ever, the  water  seems  to  have  entered 
the  bow  and  therefore  did  not  affect  the 


device.  The  hull  is  divided  into  water- 
tight compartments  as  a  further  pre- 
caution against  inflowing  water.  The 
motors  and  pumps  are  all  submerged, 
and  by  the  time  these  are  replaced  a 
diver  \v\\\  be  on  the  spot  to  make  an 
inspection  and  close  all  openings  pre- 
paratory to  pumping  the  hull  out  and 
raising  it.  It  is  estimated  that  two 
weeks  will  be  required  to  raise  the 
dredge  and  three  weeks  more  to  make 
repairs. 

Old  Dominion  To  Build  Addition 
To  Present  Concentrator 

Old  Dominion's  new  mill  at  Globe, 
Ariz.,  is  to  be  housed  in  an  extension 
of  the  present  800-ton  concentrator, 
according  to  W.  G.  McBride,  manager, 
but  is  to  be  of  very  diffei-ent  type.  Nom- 
inally its  capacity  will  be  of  1,200  tons. 
The  design  is  that  of  H.  Kenyon  Burch, 
who  planned  the  Miami  and  Inspiration 
mills  and  who  is  now  doing  the  same 
\\  ork  for  the  Copper  Queen  mill  at  War- 
ren. The  Old  Dominion  ore,  after  crush- 
ing, will  go  to  rod  mills  and  thence  to 
tables,  provision  being  made  for  re- 
grinding  before  delivery  to  flotation 
units  of  the  Callow-Inspiration  type. 
The  new  unit  \v\\\  be  much  simpler  in 
operation  than  the  present  mill  and  will 
require  less  power  and  less  labor.  At 
least  a  year  is  expected  to  be  consumed 
in  construction. 

Dynamite  Plant  for  Southwest 
Rumored 

Near  Land  Station,  Ariz.,  south  of 
Benson  in  the  San  Pedro  Valley,  is 
being  erected  what  is  rumored  to  be 
the  first  dynamite  factory  in  the  South- 
west. Charles  E.  Mills,  who  was  in 
charge  of  Inspiration  operations  at 
Miami  before  he  went  into  war  work, 
appears  to  be  at  the  head  of  the  enter- 
prise. He  now  is  president  of  the  Val- 
ley Bank  at  Phoenix,  and  has  other 
large  southwestern  financial  interests. 
His  newest  venture  is  understood  to 
have  strong  backing.  The  necessary 
equipment,  it  is  said,  has  been  secured 
from  a  wartime  plant  in  Virginia  and  is 
being  delivered  with  notable  speed. 
Little  is  being  said  about  the  project. 

Lake  Ore  Shipments  Compare 
Favorably  With  Last  Year's 

Iron  ore  shipments  from  the  head  of 
the  lakes,  in  spite  of  a  slow  start  and 
interruptions  because  of  the  congestion 
on  the  lower  lakes  due  to  the  railroad 
strike,  have  maintained  a  very  fair 
comparison  with  those  of  the  same 
period  last  year.  Below  are  shipments 
for  May: 

Deck.  May.   1919  May,   1920 

G.   N..   Superior....  1,052.747  1,739,129 

Soo.    Superior    119,189  140,284 

X.  P.,  Superior  .  .  .  79,047  104,246 
n.     &     I.     R.,     Two 

Harbors    1,002,608  1,145.690 

Soo.   Ashland    75,188  125,430 

X.  W.,  Ashland....  594.459  887.619 

D.  M.  &  X.,  Duluth.  2,957,337  1,662.971 


5,880.575  5,805,369 

As  of  June  1  the  entire  Steel  Corpo- 
ration fleet  was  put  into  commission 
as  compared  with  40  per  cent  capacity 
in  operation  previous  to  that  date. 


Yukon  Placer  Mining  Act 
Amended 

Measure  Passed  by  House  of  Commons 

at  Ottawa  Permits  Leasing  of 

Larger  Tracts 

An  amendment  to  the  Yukon  Placer 
Mining  Act  has  passed  the  House  of 
Commons  providing  for  the  establish- 
ment of  prospector's  leases  principally 
for  the  purpose  of  prospecting  worked- 
over  ground,  or  ground  previously 
staked  but  which  has  reverted  to  the 
government,  and  also  for  prospecting 
new  territory. 

The  present  placer  lease  comprises 
an  area  of  500  ft.  along  the  channel 
and  from  rim  to  rim.  The  objection 
has  been  made  that  such  an  area  is 
too  small  to  make  prospecting  worth 
while  in  worked-over  or  low-pay 
ground,  particularly  as  such  prospect- 
ing is  now  done  by  means  of  drilling, 
which  necessitates  a  considerable 
initial   outlay. 

By  the  amendment,  leases  will  be 
granted  five  miles  in  length,  for  a 
period  of  one  year,  at  a  yearly  rental 
of  $25  a  mile,  renewable  for  further 
periods  of  one  year  upon  production 
of  evidence  to  the  satisfaction  of  the 
Gold  Commissioner  that  the  ground  is 
being  duly  prospected.  In  the  case 
of  new  territory,  prospecting  leases 
will  be  granted  for  only  one  mile  of  the 
channel  upon  the  same  terms  as  the 
others. 

In  the  event  of  a  discovery  being 
made  on  a  lease  upon  worked-over 
ground  the  prospector  may  stake  the 
whole  five  miles.  In  regard  to  leases 
on  virgin  ground,  the  prospector  may 
only  stake  the  regular  discovery  claim, 
which  is  1,500  ft.  in  length.  After  dis- 
covery claims  are  staked  the  provisions 
of  the  Placer  Act  govern  as  hitherto. 
This  legislation  was  passed  as  a  re- 
sult of  representations  made  to  the 
government  by  the  Yukon  Develop- 
ment League. 

Boundary  Near  Portland  Canal 
To  Be  Re-Surveyed 

The  Canadian-Alaskan  boundary  in 
the  Portland  Canal  district  vrill  be  re- 
defined this  season.  This  work  was  done 
some  sixteen  years  ago  but  in  the  in- 
terval the  line  has  become  overgrown 
and  somewhat  difficult  to  determine. 
Stone  cairns  on  the  mountains,  bronze 
monuments,  and  the  hewing  of  a  20-ft. 
lane  through  the  forest  will  be  under- 
taken this  season  by  parties  represent- 
ing the  United  States  and  Canadian 
governments.  J.  D.  Craig,  who  will 
I'.ead  the  Canadian  party,  left  for  the 
north  a  few  days  ago.  He  states  that 
the  wisdom  of  marking  the  boundary 
sixteen  years  ago  is  apparent  now,  as  it 
happens  that  about  90  per  cent  of  the 
silver  recently  discovered  is  within 
Canadian  territory  and,  if  the  survey 
had  been  delayed,  it  might  have  made  a 
settlement  of  the  question  of  the  line 
m.ore  difficult.  A  neutral  strip  of  60 
ft.  on  either  side  of  the  boundary  is  to 
be  reserved,  as  is  the  custom  on  the 
whole  of  the  Alaskan  and  U.  S.  bound- 


1378 


Engineering    and    Mining    Journal 


Vol.  109,  No.  25 


avy,  except  where  titles  to  the  strip 
already  had  passed  out  of  the  hands  of 
the  government.  This  will  not  mean, 
however,  that  the  strip  will  be  with- 
held from  mineral  development  but  only 
that,  in  the  case  of  the  location  of 
mineral,  special  leases  will  have  to  be 
obtained  from  Ottawa  or  Washington. 

Camsell  Appointed  Deputy  Min- 
ister of  Mines  for  Canada 

Charles  Camsell,  for  several  years 
head  of  the  Geological  Survey  of 
Canada  in  British  Columbia,  has  been 
appointed  Deputy  Minister  of  Mines 
for  the  Dominion.  He  succeeds  R.  G. 
McConnell,  who  has  held  the  office  for 
years  and  who  previously  was  promi- 
nently connected  with  the  Geological 
Survey.  Mr.  Camsell  was  born  at 
Fort  Liard,  Northwest  Territory,  and 
after  being  graduated  from  the  Uni- 
versity of  Manitoba  spent  six  years  in 
the  wilds  of  the  far  North.  He  then 
took  post-graduate  courses  in  geology 
at  Queens  and  Harvard  Universities. 
Exploration  work  for  the  Algoma  Cen- 
tral Railway  and  geological  work  for 
the  Canadian  Northei-n  in  Manitoba 
occupied  the  two  years  lapsing  before 
he  became  attached  to  the  Canadian 
Geological  Survey,  with  which  he  has 
been  connected  for  sixteen  years. 

Granby's  Change  in  Managers 
Causes  Speculation 

Speculation  is  rife  in  British  Colum- 
bia mining  circles  regarding  the  policy 
of  the   Granby  Consolidated   Mining  & 
Smelting  Co.  as  a  result  of  the  retire- 
ment of  F.  M.  Sylvester,  for  years  the 
company's    managing    director    in    the 
province.    As  far  as  is  generally  known 
the  change  in  local  control  will   mean 
nothing  more  than  that  the  headquar- 
ters  will   be   removed  from   Vancouver 
to  the  smelting  centre  at  Anyox,  where 
H.  S.  Muni-oe,  the  new  general  manager, 
has   been   established.     The   press   and 
business   men   with   whom   he   came   in 
contact   express    regret   that    Mr.    Syl- 
vester is  leaving  British  Columbia.     It 
is  pointed  out  that  under  him  the  Gran- 
by company  did  much  for  the  Canadian 
West  in  the  way  of  industrial  develop- 
ment.    It  was  under  him  that  the  large 
by-product  coking   plant   was   installed 
at   Anyox    and   that   the    Cassidy    Col- 
lieries, on  Vancouver  Island,  the  most 
modernly  equipped  on  the  Pacific  Coast 
it    is    claimed,    were    constructed    and 
began   production.     In   this   connection 
it  is  suggested  that  the  coal  from  the 
island  has  not  been  giving  unqualified 
satisfaction  in  coking  and  that  a  change 
is  proposed  appears  to  be  indicated  by 
the  receipt  at  Anyox  of  trial  shipments 
of   coal   from   fields   situated    near   the 
border    of    the    provinces     of    British 
Columbia  and  Alberta.    This  fuel  is  said 
to  have  given  better  results. 


In  several  Arizona  towns,  notably  in 
Globe  and  Jerome,  manual  training  for 
school  boys  is  to  be  extended  to  include 
practical  mining.  At  Globe  and  Miami 
the  students  are  to  be  taken  down  into  a 
Copper  Hill  mine  and  there  instructed. 


Yampi  Sound  Iron  Ore  in  West 

Australia  at  Seaboard 

Can  Be  Mined  in  Open  Cut  and  Loaded 

Directly  Into  Deep  Water  Ships — 

Taken    Under   Option 

By  State 

The  Queensland  government  has 
taken  an  option  over  a  portioh  of  the 
iron  deposit  at  Yampi  Sound,  Western 
.Australia,  and  the  Commonwealth 
government  is  discussing  the  advis- 
bility  of  securing  an  option  over  the 
balance.  This  iron  is  found  on  the 
Cockatoo  and  Koolan  Islands;  there  is 
in  all  about  97,300,000  tons  of  ore  above 
water  level  and  the  greater  portion  of 
it  can  be  mined  by  open  cut  and  loaded 
straight  into  deep-water  ships,  there 
being  ample  draft  for  the  largest  ves- 
sels right  to  the  foot  of  the  hematite 
cliffs.  Another  proposal  comes  from 
Messrs.  G.  &  C.  Hoskins,  iron  and 
steel  makers,  of  New  South  Wales, 
who  state  that  they  are  prepared  to 
build  storage  bins  at  Strahan,  Tas- 
mania, and  ship  large  quantities  of 
iron  ore  from  Heemskirk  (West  Coast) 
to  their  works  at  Lithgow,  N.  S.  W., 
if  the  government  will  provide  a  tram- 
line about  ten  miles  long  for  trans- 
port. This  tram  is  already  being 
agitated  for  by  the  tin  miners  in  the 
district. 

Work  Begins  on  Great  Basin 
Power  Survey 

A  topographical  survey  has  been 
started  by  the  U.  S.  Geological  Survey, 
under  the  direction  of  K.  W.  Trimble, 
as  the  first  step  in  determining  the 
hydro-electric  possibilities  of  the  Great 
Salt  Lake  basin.  Work  is  now  being 
done  on  Mill  Creek  and  on  Big  and 
Little  Cottonwood.  Data  regarding  the 
power  available  in  this  section  will  be 
collected. 

Court  Will  Review  Conkling- 
Silver  King  Case 

In  the  litigation  between  the  Conk- 
ling  Mining  Co.  and  the  Silver  King 
Coalition,  of  Park  City,  Utah,  which 
has  lasted  more  than  ten  years,  the 
Conkling  claiming  damages  for  ore 
alleged  to  have  been  illegally  extracted 
by  the  Silver  King,  the  writ  of  certi- 
orari granted  the  Silver  King  by  the 
U.  S.  Supreme  Court  less  than  a  year 
ago  has  been  allowed  to  stand  against 
the  motion  of  its  repeal  recently  made 
by  the  Conkling  company. 

Suit  was  first  brought  against  the 
Coalition  in  1907,  and  the  case  heard 
before  Judge  John  A.  Marshall  in  the 
U.  S.  District  Court,  at  Salt  Lake  City. 
The  decision  then  was  in  favor  of  the 
Coalition,  and  the  Conkling  company 
appealed  to  the  circuit  court  of  ap- 
peals, which  eventually  reversed  the 
decision  of  the  Utah  court,  and  ren- 
dered judgment  against  the  Coalition 
for  a  sum  somewhat  exceeding  .$500,- 
000.  After  further  legal  steps  by  both 
litigants,  and  when  a  rehearing  was 
refused  by  the  court  of  appeals,  the 
Silver   King   Coalition    was    granted    a 


writ  of  certiorari  by  the  Supreme  Court 
last  October.  A  motion  was  then  made 
hy  the  Conkling  company  asking  that 
the  writ  be  dismissed,  which  was  fol- 
lowed by  the  result  noted. 

Civil  Service  Examinations 

Those  interested  in  the  following  ex- 
aminations should  apply  to  the  Civil 
Service  Commission,  Wash.,  D.  C,  for 
form  1,312,  stating  the  title  of  the  ex- 
amination desired. 

Assistant  explosives  engineer,  $1,- 
620-$2,400,  both  sexes.  An  open  com- 
petitive examination  July  20.  A 
vacancy  in  the  Bureau  of  Mines,  Pitts- 
burgh, Pa.,  may  be  filled  from  results. 
Not  required  to  report  at  any  place  for 
examination. 

Computer,  Coast  and  Geodetic  Sur- 
vey, $1,400  plus  $20  temporary  monthly 
increase,  both  sexes.  An  open  competi- 
tive e.xamination  July  21-22.  Ten  or 
more  appointments  may  be  made  from 
results.  Examination  will  be  held  at 
various  places  in  each  state. 

Research  engineer,  $3000-$3,600,  both 
sexes.  An  open  competitive  examina- 
tion, July  20.  A  vacancy  in  Water- 
town  Arsenal,  Watertown,  Mass.,  may 
be  filled  from  results.  Not  required  to 
report  at  any  place  for  examination. 

Assistant  mechanical  engineer,  male 
and  female,  $1,680.  An  open  competi- 
tive examination  on  July  6.  Vacancies 
in  the  U.  S.  Bureau  of  Mines,  Pitts- 
burgh, Pa.,  and  elsewhere,  may  be 
filled  from  this  examination.  Not 
necessary  to  report  for  examination. 

Recent  Production  Reports 

Calumet  &  Arizona  produced  4,760,- 
000  lb.  in  May,  of  which  3,840,000  lb. 
was  available  for  the  company,  com- 
pared with  3,176,000  in  April. 

New  Cornelia's  copper  production  in 
May  was  3,720,000  lb.  against  3,560,- 
000  in  April.  Of  the  May  output  106,- 
000  lb.  was  cement  copper. 

U.  V.  Extension  produced  3,219,934 
lb.  copper  in  May,  compared  with 
3,270,718  in  April. 

CeiTO  de  Pasco's  May  output  was 
3,890,000  lb.  copper  against  3,942,000 
lb.  in  April. 

Butte  &  Superior  in  May  produced 
5,900,000  lb.  zinc  in  concentrates  and 
103,000  oz.  silver  against  6,300,000  lb. 
zinc   and   113,000   oz.    silver   in    April. 

Oriental  Consolidated,  Unsan,  Chosen, 
obtained  $95,500  from  its  May  clean-up, 
compared  with  $101,610  in  April. 

The  gold  output  on  the  Rand  in  May 
was  699,000  oz.  against  686,000  in 
April. 

Utah  Copper  produced  9,904,781  lb. 
copper  in  May  against  9,313,227  in 
April. 

Chino  Copper  produced  3,930,728  lb. 
copper  in  May  against  3,543,471  in 
April. 

Ray  Consolidated's  May  output  was 
4,260!000  lb.  copper  against  4,500,000  in 
April. 

Nevada  Consolidated's  May  output 
was  4,350,000  lb.  copper  against  4,140,- 
000  in  April. 
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Budget  Bill  Carried  Over  to 
Next  Session 

The  National  Budget  Bill,  which 
passed  both  houses  of  Congress  and 
was  vetoed  by  the  President,  was 
amended  by  the  House  and  again 
passed,  but  the  Senate  failed  to  act. 
This  legislation,  therefore,  is  ineffective 
until  Congress  meets  again  and  acts 
on  the  measure.  Anticipating  that  the 
budget  system  would  be  adopted,  the 
House  reorganized  its  appropriation 
committees,  forming  a  single  committee 
of  thirty-five  members  to  replace  the 
eight  committees  formerly  working. 
The  House,  also  expecting  the  budget 
program  to  go  through,  defeated  the 
resolution  which  provided  for  an  in- 
vestigation of  the  Federal  executive 
departments  with  a  view  to  complete 
reorganization.  Failure  of  the  budget 
bill  leaves  this  matter  without  agency 
for  its  prosecution. 


Steel  Companies  Would  Cease  Re- 
porting to  Trade  Commission 

Washi/ifffon   Correspondence 

Over  twenty  steel  companies  have 
joined  in  a  suit  against  the  Federal 
Trade  Commission  before  the  District 
of  Columbia  Supreme  Court  in  an 
effort  to  compel  the  commission  to 
cease  requiring  monthly  cost  reports. 
On  preliminary  hearing,  a  temporary 
injunction  was  gi-anted  restraining  the 
commission  from  demanding  these  re- 
ports or  prosecuting  the  companies  for 
failure  to  make  them.  This  matter 
has  an  important  bearing  upon  the 
suits  in  which  some  of  these  companies 
had  recently  been  engaged  before  the 
New  Jersey  courts,  where  mandamus 
proceedings  had  been  instituted  by  the 
Department  of  Justice  to  compel  re- 
ports to  the  commission.  The  commis- 
sion is  expected  to  make  its  reply  in 
the  District  of  Columbia  cases  on  Mon- 
day June  21. 


Fund  Provided  for  Making  Power 
Investigation  in  East 

Washinffton  Correspondence 

The  appropriation  for  the  super- 
power investigation  covering  the  terri- 
tory from  Washington  to  Boston  was 
granted  to  the  U.  S.  Geological  Survey 
in  the  Sundry  Civil  bill  passed  just 
before  Congress  adjourned.  This  pro- 
vides a  fund  of  $125,000  and  authorizes 
acceptance  of  additional  sums  from 
outside  interests  to  be  expended  in  the 
work.  It  is  anticipated  that  the  study 
will  include  the  possibilities  of  water 
power,  fuel  power,  byproduct  coking 
and  other  combinations  both  in  the  coal 
fields  and  at  seaboard.  The  technical, 
economic  and  conservation  aspects  of 
the  whole  situation  will  be  considered. 

Nearly  600  men  for  the  mines  have 
been  supplied  by  the  municipal  employ- 
ment bureau  at  Spokane,  Wash.,  during 
the  three  months  ended  May  31. 


News  by  Mining  Districts 


MEXICO 

Butters    Company    Operating    Mill    at 

Copala,  Sinaloa — Las  Chispas  in 

Sonora   Again   Running 

Sinaloa 

The  general  outlook  for  the  early  fall 
seems  good,  as  there  will  be  a  num- 
ber of  exploration  and  development 
companies  formed  to  develop  promising 
prospects  on  the  coast  for  which  only 
capital  and  confidence  in  the  country 
are  needed  to  make  some  rich  mines. 

Sinaloa — The  Cia  Jesus  Maria  y 
Anexas,  situated  in  the  Sinaloa  dis- 
trict, is  making  high-grade  gold  and 
silver  flotation  concentrates,  which  are 
being  shipped  to  Selby,  Cal.,  by  ex- 
press. Its  capacity  is  about  100  tons 
daily  of  raw  ore. 

Mocorito — The  Potrero  Mining  Co., 
ii;  the  Mocorito  district,  is  milling  about 
50  tons  daily  of  a  gold  ore  running 
about  $12.  It  is  installing  a  new  power 
plant  purchased  from  Roy  &  Titcomb, 
of  Nogales,  Ariz.,  and  will  sink  a  verti- 
cal shaft  1,000  ft.  to  intersect  the  vein 
at  that  depth.  They  have  a  modern 
cyanide  plant  and  extraction  is  ex- 
tremely satisfactory.  Arthur  Cortel- 
you  is  manager. 

The  Palmarito  Leasing  Co.,  also  in 
the  Mocorito  district,  is  crushing  about 
80  tons  daily  of  a  12-oz.  silver  ore. 
The  extraction  by  fine  grinding  and 
cyaniding  all  slimes  is  good,  and  reg- 
ular shipments  of  precipitates  are  being 
made  to  Selby  by  express  from 
Guamuchil.  Miles  S.  Milward  is  gen- 
eral manager. 

Choix — The  Choix  Consolidated  Min- 
ing Co.,  Ltd.,  with  mines  near  Choix,  in 
the  Fuerte  district,  are  getting  in  ma- 
chinery and  constructing  necessary 
roads    for    the    erection    of    a    200-ton 


copper  matting  furnace.  A.  M.  Mc- 
Dermott,  of  Los  Angeles,  is  general 
manager. 

San  Dimas — The  mines  in  the  San 
Dimas  district  are  producing  to  their 
full  capacity,  shipments  of  silver  bars 
going  to  the  San  Francisco  mint 
through  Mazatlan. 

Casala — The  Cia  Mineria  Nuestra 
Seiiora  in  the  Casala  district  is  mak- 
ing flotation  concentrates  containing 
copper,  lead,  silver  and  gold.  This  is 
being  shipped  to  Selby.  Edward  H. 
Hoag  is  general  managei-. 

The  Guadalupe  de  los  Reyes  Co.,  be- 
longing to  Francisco  Echeguren  y  Cia., 
of  Mazatlan,  is  making  a  flotation 
concentrate  of  silver  and  gold,  also  sil- 
ver bars  from  the  cyanide  plant. 

Copala — The  Butters  Company  in 
Copala  is  operating  the  mill  which  was 
shut  down  for  a  number  of  years.  It 
is  crushing  about  200  tons  daily  of  a 
12-oz.  silver  ore.  Paul  Cravsrford  is 
manager. 

Rosario — The  Tajo  mines  in  Rosario, 
belonging  to  the  Bradbury  estate,  are 
running  full  on  a  silver  ore  averaging 
about  11  oz.  silver.  They  are  crushing 
about  200  tons  daily.  G.  C.  Jones  is 
manager. 

Culiacan — The  Occidental  Banking 
&  Commercial  Co.,  with  headquarters 
in  Mazatlan,  has  opened  oflices  in  Culia- 
can, with  the  view  to  opening  other 
branches  as  opportunity  seems  to  of- 
fer. Aside  from  a  general  banking 
and  commercial  business  it  will  pur- 
chase all  classes  of  mineral  products, 
making  ore  shipments  direct  to  the 
Phelps  Dodge  Corporation  Copper 
Queen  Branch,   Douglas,  Ariz. 

Mines  in  the  Topia  district  and  all 
western  Durango  are  working  only  on 
high-grade  ores  of  shipping  values.     F. 


A.  Gowing  and  associates,  of  San  Fran- 
cisco, are  developing  a  silver  property 
in  the  Rodeo  district  of  western 
Durango. 

Sonora 

Arizpe — Work  has  again  been  re- 
sumed at  the  Las  Chispas  mine  of  the 
Minas  Pedrazzini  Co.  after  a  shutdown 
of  three  weeks  caused  by  a  strike  of 
the  miners.  About  the "  first  of  this 
year  a  very  high-grade  body  of  silver 
ore  was  opened  up  on  the  800  level. 
To  prevent  the  possibility  of  "high 
grading"  the  company  put  into  effect 
certain  regulations  requiring  the  men 
to  change  their  clothes  in  one  change 
room  and  pass  to  another  room  where 
their  underground  clothes  are  kept. 
Upon  leaving  the  mine  the  reverse 
must  be  done,  making  it  almost  impos- 
sible for  them  to  carry  off  ore.  This 
was  the  cause  of  the  men  going  out  on 
strike.  Shipments  are  being  made  at 
the  rate  of  about  70  tons  of  first-class 
ore  per  month.  A  recent  carload  ship- 
ment ran  well  over  700  oz.  of  silver 
per  ton  with  about  three-fourths  of  an 
ounce  of  gold  for  each  100  oz.  of  silver. 

Louis  Bragonier  and  associates  are 
sinking  a  shaft  on  the  north  extension 
of  the  Las  Chispas  vein.  At  a  depth  of 
40  ft.  ore  running  14  oz.  of  silver  and 
one  ounce  of  gold  per  ton  was  cut. 

Work  on  the  Babaconora  property 
has  been  temporarily  stopped.  This  is 
one  of  the  oldest  mines  in  Sonora. 
Bostwick  and  associates  have  developed 
some  milling  ore  bel»w  the  main  tunnel 
level. 

Sierra  Pinta  District — A  small  Gib- 
son mill  is  to  be  operated  which  has 
been  erected  by  Oliver  Dahl,  of  Ajo, 
and  D.  Richards,  of  Tucson.  The  part- 
ners have  eight  pertenencias,  on  which 
a  4-ft.  face  shows  workable  values  in 
gold     and    silver. 
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ARIZONA 

Ray   Con.  Gets   Arizona   Hercules  Men 
— Kay  Copper  Stops  Sinking  Tem- 
porarily— Flotation  Plants  in 
Yavapai  County 

Ray — Most  (if  the  men  thrown  out 
of  employment  by  the  shut  down  of  the 
Arizona  Hercules  properties  have  been 
taken  on  by  Ray  Consolidated  to  relieve 
labor  shortage.  The  latter  will  here- 
after send  an  extra  trainload  daily  to 
the  mill  at  Hayden. 

Kelvin — The  first  diamond  drill  hole 
on  the  Ray  Boston  copper  pi-operty  is 
down  1,015  ft.  There  remain  335  ft. 
to  be  drilled  to  reach  the  east  contact 
of   diabase   with    quai-tz-porphyry.   The 


pressor  is  installed.  The  old  com- 
pressor is  no  longer  adequate. 

Plomo  King — The  recently  acquired 
mining  equipment  has  been  installed 
and  a  headframe  built.  A  two-compart- 
ment shaft  is  to  be  sunk  at  least  300 
ft.     The  ore  is  lead  and  silver. 

Kirkland — The  Zonia  and  McMahan 
groups  about  11  miles  southeast  of 
Kirkland  have  been  taken  over  by  the 
C.  &  A.  Co.  and  are  being  pros- 
pected. These  two  groups  cover  large 
deposits  of  copper  carbonate. 

Morristown- — The  main  crosscut  tun- 
nel of  the  United  Grande  is  being 
driven  further  east  to  the  contact.  This 
is  a  large  low-grade  silver-gold  prop- 
erty close  to  the  railroad   on   the   west 


Near  Dos  Cabezas  A.  J.  Welty  is 
building  a  300-ton  concentrator  on  the 
Black  Prince  property. 

Superior — It  is  reported  that  the 
Magma  Copper  Co.  is  to  build  a  rever- 
beratory  in  Superior  to  handle  ores  and 
concentrates  from  its  mine  and  mill, 
thus  avoiding  the  expensive  haul  by 
narrow-gage  road  to  the  Arizona  East- 
em  and  transfer  at  that  point  for  Hay- 
den. It  is  believed  that  all  flu.x  needed 
and  incidentally  some  custom  ore  can 
be  found  in  the  immediate  district. 

Tucson — In  the  property  of  the  Sher- 
wood Copper  Co.,  in  the  Comobabi  dis- 
trict, six  miles  north  of  Indian  Oasis, 
3  ft.  of  ore  is  said  to  have  been  cut 
that  samples  above  $700  a  ton.     Much 


KAT.  ARIZ..   SHOWING  ARIZONA-HERCULES   COPPER   CO.'S   PLANT  AT  KIGHT.  TH.VT  HAS  RECENTLY  SHUT  DOWN 


drill  is  expected  to  cut  the  extension  of 
the  rich  shoot  opened  up  in  the  300- 
levcl  east  drift  in  1916.  This  was  not 
reached  on  the  500-ft.  level. 

>Vinkelman — The  Continental  Com- 
mission Co.,  operating  the  old  "79" 
mine  under  lease,  is  building  a  3-mile 
wagon  road  to  the  upper  section  of 
the  property.  High-grade  lead  ores  are 
still  being  shipped  at  the  rate  of  two 
cars  a  week.  Shipment  of  copper  ores 
is  to  start  soon. 

The  Cuttler-Biwater  property  is 
producing  about  1,000  lb.  of  concen- 
trates per  day.  As  soon  as  additional 
water  supply  is  developed  the  mill  will 
run  two  shifts.  A  new  table  has  been 
added. 

Canyon — Shaft  sinking  at  Kay  Cop- 
per wiU  be  stopped  until  the  new  com- 


side  of  the  Hassayampa  River.  The 
original  crosscut  went  through  85  ft. 
of  milling  ore.  A  shaft  is  to  be  sunk 
on  the  contact. 

Dos  Cabezas — The  property  of  the 
Mascot  Copper  Co.  including  56  mining 
claims,  the  Mascot  townsite  and  the 
Mascot  &  Western  R.R.  to  Willcox,  has 
been  leased  by  the  Central  Copper  Co., 
which  has  an  adjoining  group  of  31 
claims.  An  aerial  tramway  delivers 
the  ore  to  the  railway.  A  50-ton  ex- 
perimental mill  has  been  erected. 
Power  is  obtained  from  a  500-hp.  gas- 
engine  plant.  The  Central  workings 
show  commercial  ores  at  shallow  depth 
improving  in  quality  as  they  go  down. 
In  the  Mascot,  commercial  ore  is  being 
taken  from  750  ft.  depth.  The  Cen- 
tral has  recently  resumed  work. 


of  it  shows  native  and  wire  silver.  It 
was  cut  in  developing  a  much  broader 
ledge,  said  to  sample  $40  on  the  145 
level.  The  high-grade  is  being  sacked 
for  shipment  and,  it  is  said,  a  mill  is 
being  considered.  Water  is  scarce, 
however,  and  not  to  be  had  near  by.  The 
main  shaft  will  be  deepened  in  the  hope 
of  striking  a  water  flow,  and  some 
drilling  will  be  done.  The  ore  is  in 
hard  quartz  porphyry.  Y.  Cavillo  is  in 
charge  of  the  property,  which  is  con- 
trolled by  a  Philadelphia  brokerage 
firm. 

Duncan — Utter  Bros,  are  working  the 

old  Carlisle  mine  at  Steeple  Rock,  N.  M., 
and  are  milling  about  60  tons  daily.  The 
ore  is  taken  from  the  3d  and  4th  levels. 
The  concentrates  average  35  per  cent 
lead,   15  per  cent  zinc,  5  per  cent  cop- 
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per  and  about  $17.50  in  gold  and  silver. 
Milling  costs  are  $1.50  and  recoveries 
high  considering  the  complex  nature  of 
the  ores. 

The  New  Year's  Gift  group,  that  was 
purchased  about  a  year  ago  from 
George  F.  Utter  by  J.  Hardy  and  others, 
.  is  said  to  have  20,000  tons  of  $20  free 
gold  ore  blocked  out.  This  will  be  hauled 
3  miles  to  the  Duncan  M.  &  M.  Co.'s  mill 
for  treatment. 

The  Duncan  company  has  opened  free 
milling  gold  and  silver  ore,  which  will 
be  treated  in  the  100-ton  cyanide  plant 
recently  completed.  F.  Johnson  is  in 
charge. 

Globe — On  the  16th  level  of  Arizona 
Commercial  a  raise  has  been  driven  53 
ft.,  the  ore  averaging  over  10  per  cent 
copper.  This  adds  appreciably  to  the 
present  reserves  of  750,000  tons. 

Prescott — At  present  there  are  five 
flotation  plants  in  successful  operation 
on  gold-silver-lead  ores  in  Yavapai 
County:  the  L.  C.  S.  custom  mill,  four 
miles  south  of  Turkey;  the  Black  Dia- 
mond mill  at  Walker;  the  Pocahontas 
mill,  two  miles  southeast  of  Mayer; 
the  Anderson-Birch  mill,  two  miles 
west  of  Humboldt;  and  the  Monte 
Ci-isto  mill,  on  Groom  Creek,  eight 
miles  south  of  Prescott.  There  are 
also  two  flotation  plants  treating  cop- 
per ore,  one  at  the  Arizona  Bing- 
hamton  mill,  at  Stoddard,  and  one  at 
Humboldt,  which  is  a  part  of  the  mill- 
ing equipment  of  the  Consolidated 
Arizona  Smelting  Co.  One  new  flota- 
tion plant,  the  Abe  Lincoln,  north  of 
Wickenburg,  of  100  ton  capacity,  will 
soon  be  in  commission.  Plans  are  com- 
pleted for  an  entirely  new  flotation 
plant  at  the  Silver  Belt  mine,  two 
miles  west  of  Humboldt.  The  100-ton 
flotation  plant  at  Crown  King,  formerly 
operated  by  the  Bradshaw  Develop- 
ment Co.,  is  being  overhauled,  and  .the 
Peak  Silver  Mining  Co.,  a  new  organ- 
ization, will  start,  in  the  next  few  days, 
to  remodel  the  old  Midnight  Test  and 
the  Emporia  mills,  both  located  about 
ten  miles  south  of  Prescott. 

Chloride — At  the  Molly  Gibson- 
Chloride  the  shaft  is  now  down  120 
ft.  It  is  being  sunk  on  a  well-defined 
vein  striking  east  and  west  with  a  75- 
deg.  dip  south.  The  vein  matter  is 
about  5  ft.  wide.  At  about  90  ft.  depth 
30  in.  of  good  ore  has  been  found, 
which  samples  about  20  oz.  silver  and 
20  per  cent  lead.  Lenses  of  remarkable 
cube  galena  from  2  to  20  in.  thick  and 
running  well  in  silver  occur  in  this.  In 
sinking  on  this  streak  much  high-grade 
has  been  sorted  out  and  a  shipment  is 
to  be  made  soon.  Present  plans  call  for 
continuing  the  shaft  to  the  200-ft. 
point,  where  a  station  and  sump  will 
be  cut  and  a  200-ft.  crosscut  driven  to 
the  main  vein,  which  lies  parallel  to  the 
first  and  dips  75  deg.  north.  At  depth 
they  should  join  with  interesting  re- 
sults. A  prospect  shaft  on  the  vein 
about  70  ft.  deep  uncovered  5  ft.  of 
quartz  carrying  18  oz.  of  silver.  It  is 
this  vein  which  the  management  antici- 
pates will  make  the  mine.  R.  C.  Fer- 
g:usson  is  president. 


CALIFORNIA 

Midas  Mine  Shuts  Down  Temporarily — 

Engels    Copper    Hampered    by 

Labor  Shortage 

.4din — The  recent  sti-ike  made  on  the 
250-ft.  level  of  the  Juniper  mine  is  at- 
tracting attention,  the  vein  being  ap- 
proximately 5  ft.  wide.  Considerable 
high-grade  ore  is  in  sight,  as  well  as 
small  specimens  containing  much  gold. 
Ore  is  being  sacked  for  shipment  and 
reserves  already  in  sight  are  estimated 
to  be  worth  $300,000. 

Redding — Work  in  the  Midas  has 
been  temporarily  discontinued  because 
of  the  scarcity  of  fuel  oil.  The  prop- 
erty is  one  of  the  two  gold  producers 
of  Shasta  County  that  are  active  at 
present,  and  is  controlled  by  San  Fran- 
cisco and  Sacramento  Valley  people, 
under  the  name  of  the  Victor  Power  & 
Development  Co. 

Lowell  Hill — Development  of  an  ex- 
tensive deposit  of  barite  has  been 
started  by  Levy,  Oilman  &  Moore  of 
Oakland.  The  product  is  to  be  sent  to 
Alta  for  shipment  to  the  refinery  at 
Milrose. 

Grass  Valley — All  work  is  being  con- 
centrated in  an  eff'ort  to  develop  the 
rich  orebody  recently  found  in  the  Al- 
calde mine.  The  mill  is  operating  stead- 
ily on  good  ore,  and  the  management  is 
preparing  to  add  ten-stamps  to  the 
present  unit.  Quartz  carrying  free  gold 
is  making  its  appearance  on  both  of  the 
main  working  levels. 

The  Normandie-Dulmaine  group  of 
claims  at  Deadman  Flat  has  been  ac- 
quired by  a  syndicate  of  Southern  Cali- 
fornia people,  among  whom  is  Mack 
Sennett,  the  theatrical  man.  The  prop- 
erty lies  in  the  same  district  as  the 
Alcalde  and  has  been  worked  for  some 
years,  but  intermittently.  Equipment 
is  being  assembled  and  the  development 
work  will  begin  shortly,  in  an  eff'ort  to 
reach  or  locate  the  extension  of  the 
famous  Alta  gravel  deposit  which  is 
thought  to  run  through  the  property. 

Portola — W.  J.  Gruss,  manager  of  the 
Gruss  Mining  Co.,  has  completed  all  ar- 
rangements for  diamond  drilling.  He 
plans  to  use  a  caving  system.  An  ef- 
fort is  being  made  to  determine  the  ex- 
tent of  high-grade  orebodies  recently 
uncovered. 

Superintendent  McKelvey,  of  the 
Copper  King,  has  just  completed  ar- 
rangements for  driving  a  new  tunnel 
by  contract.  It  will  be  at  least  300  ft. 
long. 

Construction  of  the  aerial  tramway 
to  Spring  Garden  from  the  Walker 
mine  is  practically  completed,  and  ship- 
ments of  concentrates  will  start  soon. 
Additions  to  the  flotation  mill  are  to 
be  made  during  the  summer  if  present 
plans  are  carried  out.  The  new  ore  is 
said  to  carry  considerable  gold  and  sil- 
ver. 

Engels — Scarcity  of  skilled  miners  is 
hampering  operations  at  the  Engels 
property.  Despite  the  labor  shortage 
the  company  is  making  a  good  produc- 
tion and  the  flotation  plant  is  running 
at  capacity. 


Needles — The  Kalazona  property,  lo- 
cated about  20  miles  north  of  Needles  in 
San  Bernardino  County  just  west  of  the 
Nevada  state  line,  has  been  developed 
by  four  shafts,  40,  50,  70,  and  105  ft. 
deep.  The  deepest  of  these  is  a  2-com- 
partment  vertical  shaft,  well  timbered 
and  equipped  with  a  gasoline  hoist.  It 
is  sunk  on  the  company's  Hawkeye 
vein,  and  opens  a  small  streak  of  high- 
grade  gold  quartz  ore.  The  financing 
of  further  development  is  under  advise- 
ment by  officers  of  the  recently  organ- 
ized Kalazona  Mining  Co. 

Big  Pine — The  Montezuma  mine  is 
being  developed  under  direction  of  John 
Mitchell.  The  lower  crosscut  tunnel  is 
900  ft.,  long  and  will  be  continued  to 
cut  the  vein  at  a  point  about  500  ft. 
below  the  upper  workings  which  have 
yielded  considerable  carbonate  and  sul- 
phide oi-e  of  shipping  grade.  A  verti- 
cal winze  has  been  sunk  50  ft.  below 
the  bottom  level  of  the  upper  workings, 
and  a  crosscut  will  be  driven  to  inter- 
sect the  vein,  which  dips  about  45  deg. 
at  this  elevation. 

Yreka — J.  C.  Hubbard  and  associates 
have  acquired  the  Osgood,  Spring 
Gulch,  Wacker,  Mono,  Coburn,  and 
other  adjoining  gold  quartz  properties 
in  the  Yreka  district,  and  will  operate 
them  under  one  management.  These 
adjoin  the  town  of  Yreka  and  aggre- 
gate 500  acres.  The  Osgood  is  equipped 
with  a  5-stamp  mill  which  is  running 
on  dump  ore,  of  which  there  is  said  to 
be  30,000  tons  running  $7.  A  50-ton 
Lane  ci-usher  is  to  be  installed. 

COLORADO 

Prospect  Mountain  Tunnel   Co.  Organ- 
ized—Gold King. Mill  at  Glad- 
stone   Running 

Leadville — In  connection  with  the 
great  activity  in  exploration  work  to 
open  up  new  territory  in  this  district, 
may  be  noted  a  long  contemplated 
project  to  develop  the  northern  portion 
of  the  field,  by  a  tunnel  through  Can- 
terbury hill.  The  Prospect  Mountain 
Tunnel  Co.  has  been  organized  for  this 
purpose  and  has  secured  holdings  in 
the  section  amounting  to  over  400  acres. 
John  Cortellini,  an  operator  of  Lead- 
ville and  other  parts  of  the  state,  is 
president. 

Silverton — The  Gold  King  mill  at 
Gladstone  which  has  been  shut  dowTi 
since  February,  on  account  of  blockaded 
roads,  began  dropping  forty  stamps 
early  this  month.  Three  shifts  are  em- 
ployed and  from  one  to  two  cars  of  con- 
centrates are  shipped  daily. 

Cripple  Creek  —  The  Golden  Cycle 
Mining  &  Reduction  Co.  has  announced 
that  hereafter  dividends  will  be  paid 
quarterly  instead  of  monthly,  the  rate 
to  be  determined  by  the  earnings.  On 
April  1,  the  company  announced  a  re- 
duction from  three  cents  per  share 
to  two  cents.  This  action  Presi- 
dent Carleton  states,  is  due  to 
the  decrease  in  earnings  caused  by 
the  decline  in  production  in  the  Cripple 
Creek  district,  and  the  increased  cost 
of  operation  with  no  compensating  in- 
crease in  price  for  gold. 
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Hailey — The  Golden  Glow  M.  &  M. 
Co.,  operating  a  group  of  claims  on 
North  Boulder  Hill,  20  miles  north  of 
the  old  smelter  town  of  Ketchum,  is 
installing  a  50-ton  mill,  which  at  the 
outset  will  handle  dump  ore.  Later  on 
a  flotation  unit  will  be  considered.  The 
ore  is  silver-lead.  John  D.  Pope  is 
president. 

Work  is  to  be  resumed  at  the  North 
Star  mine,  7  miles  northwest  of  Hailey. 
The  150-ton  mill  has  been  overhauled. 
About  60  men  are  employed  at  the 
mine.  The  Independence  has  been  over- 
hauled and  is  to  be  put  in  operation. 
It  is  employing  about  40  men.  The  ore 
at  both  properties  is  silver  and  lead. 
A.  O.  Ring  is  in  charge. 

Broadford — The  Lark  mine  is  work- 
ing three  shifts  per  day,  employing  16 
men.  The  main  working  shaft  has 
been  sunk  to  a  depth  of  350  ft.,  cut- 
ting a  4-ft.  vein  of  galena.  A  55-ton 
shipment  recently  returned  $14,000. 
John  Hennessy  is  in  charge. 

JOPLIN-MIAMI   DISTRICT 
Missouri-Kansas-Oklahoma 

Richer — The  Beck  Mining  Co.  has 
temporarily  abandoned  operations  at 
its  mill  and  adjacent  field  shafts,  but  is 
getting  dirt  from  a  new  shaft  recently 
put  down  half  a  mile  east,  near  the  No. 
4  property  of  the  Underwriters'  Land 
Co.  A  surface  railroad  has  been  built, 
but  horse  teams  are  being  used  on  ac- 
count of  the  delay  in  shipment  of  the 
dummy  steam  locomotive  ordered  some 
weeks  ago.  At  present  not  enough  dirt 
is  being  obtained  to  keep  the  mill  run- 
ning one  shift,  but  when  the  engine  ar- 
i-ives  it  is  thought  that  this  can  be  done. 

The  Huttig  Lead  &  Zinc  Co.,  which 
erected  its  second  mill  last  winter  on 
its  120-acre  tract  northeast  of  St.  Louis, 
Okla.,  is  now  planning  to  sink  four 
more  shafts  to  be  connected  with  the 
two  mills  by  surface  railroads.  Two  of 
these  shafts  are  to  be  started  at  once 
about  a  quarter  of  a  mile  southeast  of 
the  No.  1  mill  and  an  equal  distance 
northeast  from  the  No.  2  mill.  Drilling 
has  been  carried  on  here  for  several 
weeks  and  shows  an  ore  run  coming  in 
at  241  ft,  which  is  35  ft.  deeper  than 
the  run  being  mined  at  the  No.  2.  The 
derrick  and  hopper  at  a  worked-out 
mine  half  a  mile  to  the  west  are  being 
moved  to  this  site.  -B.  E.  Brovni,  man- 
ager, expects  to  have  the  two  shafts 
down,  and  possibly  two  more,  before 
cold  weather.  The  company  will  build 
no  more  mills  on  its  tract  but  will 
handle  all  dirt  by  surface  roads. 

The  Eagle-Picher  Lead  Co.  has  com- 
pleted a  tailings  mill  to  handle  the 
tailings  from  its  Bingham  mill,  one  of 
the  first  to  be  erected  in  the  Picher 
camp. 

The  Cosmos  company  has  put  down  a 
new  shaft  on  its  property  near  St. 
Louis,  Okla.,  and  in  the  same  neighbor- 
hood the  Aztec  company  has  completed 
the  moving  and  re-erection  of  the  Med- 
ical mill  on  its  lease.  The  Wills-Day 
Co.  has  installed  a  crusher  and  rolls 
and  expects  to  erect  a  mill  later  on. 


MICHIGAN 

Price    of    Coal    Prohibitive    to    Copper 
Companies — Newport  and    Palms- 
Anvil  Mines  on  Gogebic  Range 
Reduce  Forces 

The  Copper  District 

Houghton — Coal  formerly  cost  the 
Michigan  copper  mines  $3  per  ton  laid 
down  on  the  docks.  All  mines  brought 
in  large  quantities  by  water  in  the  sum- 
mer to  last  them  throughout  the  win- 
ter. The  price  now  is  $9  at  the  coal 
mine,  which  means  $12  per  ton  on  the 
docks.  It  is  prohibitive.  Calumet  & 
Hecla  and  the  associated  companies  use 
2,000  tons  a  day.  This  company  has 
enough  to  last  60  days  because  of  un- 
usually large  purchases  made  last  sum- 
mer. None  of  Michigan  mines  have 
contracted  for  the  $12  coal,  because 
they  cannot  operate  at  such  a  cost, 
which  would  total  $11,000,000  for  the 
year.  Winona,  which  closed  down  a 
month  ago,  sold  her  coal  to  the  Cop- 
per Range,  enough  to  keep  the  latter's 
mines  going  ten  days.  In  the  early 
days  all  steam  power  was  obtained  by 
burning  cord  wood. 

Ore  extracted  by  the  Copper  Range 
group  in  May  follows:  Champion  22,000 
tons,  Baltic  15,000,  Trimountain  8,700. 
This  is  the  lowest  output  in  years  for 
these  mines  and  is  about  half  of  normal. 
Michigan  produced  5,773  tons,  Seneca 
5,611,  Mohawk  29,302,  and  Wolverine 
18,879. 

Calumet — Dismantling  the  Tamarack 

stamp  mill  has  been  completed.  This 
removes  a  fire  hazard.  Calumet  &  Hecla 
interests  plan  to  erect  a  duplicate  of 
their  Lake  Linden  regrinding  plant  for 
the  purpose  of  handling  all  of  the  Ta- 
marack conglomerate  sands.  It  is  esti- 
mated that  $35,000,000  will  be  paid  in 
dividends  from  the  Calumet  &  Hecla 
and  Tamarack  sands. 

Ontonagon — White  Pine,  one  of  Calu- 
met &  Hecla's  subsidiaries,  is  a  copper 
proposition  diff"ering  in  its  mining  and 
metallurgical  problems  from  every 
other  copper  mine  in  northern  Michi- 
gan. But  it  has  been  possible  to  evolve 
a  system  of  operation  which  makes  it  a 
successful  producer  under  normal  con- 
ditions. Its  costs  for  mining  and  taxes 
were  16.3c.  last  year  and  are  higher 
now.    But  its  future  is  promising. 

Recently  there  has  been  an  increase 
in  the  silver  output,  which  differs  from 
that  of  any  other  mine.  Quincy  gets 
considerable  silver,  and  likewise  Isle 
Royale.  But  the  silver  in  these  mines 
is  in  small  nodules.  Some  of  it  dis- 
appears before  it  leaves  the  mine  and 
some  before  it  leaves  the  stamp  mill. 
But  White  Pine  silver  is  very  finely 
disseminated  in  the  sandstone,  like  the 
White  Pine  copper,  and  is  practically  60 
mesh.  It  is  recovered  in  the  smelter. 
This  silver  was  opened  first  in  No.  4 
shaft  and  the  sandstone  cari-ying  it  has 
been  cut  in  three  different  levels.  The 
stoping  ground  has  been  found  remark- 
able in  the  regularity  with  which  this 
metal  occurs.  The  silver  makes  possible 
an  actual  reduction  of  5c.  a  lb.  in  the 
cost   of  copper   produced    in   this    part. 


The  other  important  consideration 
regarding  the  future  of  the  White  Pine 
is  the  development  work  at  No.  2  shaft, 
unwatering  of  which  is  almost  finished. 
Sinking  will  be  started  at  once.  It  is 
expected  that  the  so-called  "third"  lode 
will  be  cut  1,900  ft.  in  this  shaft.  This 
lode  runs  the  best  in  copper  of  any  of 
the  formations  found  in  the  Nonesuch 
sandstone. 

Good  ground  has  already  been  proved 
in  shafts  Nos.  3  and  4  and  to  the  east 
of  No.  3  shaft,  where  drilling  already 
has  shown  ground  for  two  more  shafts. 
These  shafts  are  not  deep.  The  mine 
is  the  best  for  the  workingmen  to  be 
found  in  the  Lake  Superior  district. 
The  dip  is  now  7  deg.  instead  of  70  at 
Calumet  or  55  at  Quincy.  Many  of  the 
stopes  are  level.  The  mine  has  a  rec- 
ord of  but  one  fatality  since  starting 
operations  12  years  ago. 

When  the  mill  was  started  the  loss 
was  18  lb.  of  copper  per  ton,  this  being 
fine  copper  found  in  standstone  and 
slate.  Under  the  direction  of  C.  H.  Ben- 
edict, of  Calumet  &  Hecla,  this  has  been 
reduced  to  6  lb. 

Gogebic  Range 

Ironwood— The  Steel  &  Tube  Co.  of 
America,  operating  the  Newport  and 
Palms-Anvil  mines,  has  reduced  its  op- 
erating forces  by  about  140  men  be- 
cause of  the  shipping  situation.  The 
Newport  is  shipping  a  considerable 
tonnage  from  its  stockpiles  but  this  is 
being  done  chiefly  because  the  stock- 
pile ground  is  caving. 

At  the  Pabst  mine  several  construc- 
tion jobs  are  in  progress.  At  "H"  shaft, 
the  piers  are  being  set  for  the  steel 
headframe  and  idler  stands.  At  "G" 
power  plant  a  large  extension  of  the 
cooling  pond  is  being  built,  and  at  the 
boiler  house,  ash  handling  equipment  is 
being  put  in.  The  ashes  will  be  run 
into  cars  in  the  basement  of  the  build- 
ing and  then  trammed  to  a  shaft  at 
the  end  of  the  building,  where  the  cars 
will  dump  into  a  skip.  The  ashes  will 
then  be  hoisted  up  into  a  small  head- 
frame  and  dumped  into  a  storage  bin. 
The  mechanical  stokers  for  the  battery 
of  four  400-hp.  boilers  in  the  new  part 
of  the  boiler  house  have  arrived.  They 
are  of  the  under-feed  multiple  retoi't 
type  of  Westinghouse  manufacture. 

Marquette  Range 
Negaunee — An  open  pit  is  being 
worked  in  connection  with  the  Rolling 
Mill  mine.  Operations  are  being  pushed 
underground,  and  about  10  cars  of  ore 
of  lower  grade  are  being  removed  daily 
from  the  pit.  The  South  Jackson  pit, 
which  is  operated  only  during  the  sum- 
mer months,  is  again  working. 

Menominee  Range 

Crystal  Falls— The  McKinney  Steel 
Co.  is  planning  on  moving  all  of  the 
surface  equipment  at  the  Odgers  mine 
to  permit  the  mining  of  pillars  close  to 
the  shaft.  No.  1  shaft  will  be  abandoned 
later  in  the  summer  and  No.  3  shaft 
will  then  handle  the  entire  output. 

The  Hollister  Co.  is  exploring  with  a 
diamond  drill  to  the  north  of  the 
Monongahela  property. 
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MONTANA 

Anaconda's       New       Stewart       Strike 

Sampling  40  Per  Cent  Copper — 

Tuolumne  Makes  New   Find — 

One  Company  Resumes  at 

Neihart 

Butte — The  recent  discovery  of  ore 
at  3,740  ft.,  while  sinking  the  Stewart 
shaft,  is  believed  by  Anaconda  officials 
to  be  one  of  the  most  important  devel- 
ments  made  in  some  time,  the  ^ade 
of  the  ore  and  the  depth  at  which  it 
was  found  being  regarded  as  signifi- 
cant. The  disclosui'e  I'eveals  a  large 
area  of  new  stoping  ground  apparently 
cai-rying  high-grade  copper  ore.  On 
the  2,800-ft.  level,  200  ft.  north  of  the 
shaft,  the  ore  shoot  showed  a  width  of 
6  ft.  averaging  25  per  cent  copper  and 
the  deposit  now  opened  in  the  shaft, 
the  vein  dipping  south,  is  the  same 
shoot  on  dip.  Assays  ranging  up  to 
40  per  cent  copper  have  been  obtained 
across  approximately  6  ft.  where  the 
shaft  cut  the  ore. 

During  the  last  week  Anaconda  sent 
for^vard  a  second  trainload  of  refined 
zinc  amounting  to  1,250,000  lb.,  to  the 
Ansonia  Brass  Works,  in  Connecticut, 
and  within  the  course  of  a-  few  days 
another  train  of  20  cars  will  be  shipped. 
Practically  a  full  shift  is  at  work  at 
Butte  &  Superior's  Black  Rock  mine 
and  smelter. 

A  new  orebody  has  been  found  by  the 
Tuolumne  Copper  Co.  above  the  500  ft. 
level  of  the  Main  Range  mine,  which 
gives  promise  of  showing  a  length  of 
from  300  to  400  ft.  with  a  back  prac- 
tically to  the  surface,  as  it  was  un- 
covered under  one  of  the  foothills  fring- 
ing the  Continental  divide  and  situated 
to  the  west  of  the  present  shoots,  which 
have  a  back  of  approximately  200  ft.  of 
"wash"  above.  This  shoot  is  running 
about  25  oz.  of  silver  and  more  than  2 
per  cent  copper,  and  is  about  5  ft.  wide. 
The  winze  on  the  1,200-ft.  level  is 
down  about  50  ft.  and  showing  contin- 
uous ore.  With  this  month's  proceeds 
in  hand  Tuolumne  expects  to  h^ve 
about  $90,000  in  its  treasury. 

An  electric  hoist  has  been  installed 
by  the  Butte  &  Plutus  at  the  Plutus 
shaft  and  sinking  from  the  200  to  the 
400  level  will  start  at  once.  It  is  planned 
to  crosscut  a  3-ft.  orebody  found  in  the 
Norwich  claim,  which  averages  17  oz. 
of  silver.  An  airline  has  been  run  to 
the  Mapleton  shaft,  1,700  ft.  east.  This 
shaft  will  also  be  operated.  An  orebody 
showing  a  width  of  6  ft.  on  the  110-ft. 
level  is  to  be  developed  here  at  depth. 

An  orebody  21  ft.  in  width  carrying 
considerable  native  silver  has  been 
opened  in  the  San  Salvador  at  a  ver- 
tical depth  of  more  than  40  ft.,  appar- 
ently being  the  top  of  the  ore  shoot. 

J.  W.  Nuekon,  of  Duluth,  Minn.,  was 
in  Butte  recently  completing  arrange- 
ments for  the  Butte  Silver  Mines  for 
operating  the  old  Butte  &  Ballaklava 
property  in  the  Butte  district,  together 
with  property  in  the  Corbin  district. 

Neihart — The  Neihart  Silver  Mines 
has  reached  an  agreement  with  the 
striking  miners  and  work  was  resumed 
last    week.      Forty-five    men    are    em- 


ployed. This  is  the  only  property  to 
resume  thus  far  in  this  camp,  which 
has  been  shut  down  for  several  weeks 
on  account  of  labor  trouble. 

Lump  Gulch. — Shipments  of  silver 
ore  from  the  Liverpool  have  been  in- 
creased to  a  carload  daily.  The  east 
face  on  the  750-ft.  level  is  reported  im- 
proved and  ore  is  being  found  to  con- 
tinue in  the  Manchester  claim  on  the 
strike. 

Elliston. — With  roads  now  open  it  is 
expected  that  shipments  of  concentrates 
from  the  Monarch  can  begin.  The  mill 
is  running  upon  good  ore.  Sinking  of  a 
winze  from  the  main  working  tunnel  is 
under  way. 

Saltese. — The  date  of  the  delinquent 
sale  of  Tarbox  stock,  in  consequence  of 
the  last  assessment  of  five  mills  per 
share,  has  been  postponed  to  June  28. 

Libby. — Construction  of  the  Lukens- 
Hazel  250-ton  mill  is  expected  to  be 
completed  about  the  end  of  July.  A 
hydraulic  power  plant  of  600  hp.  ca- 
pacity has  been  built.  A  compressor 
plant  has  also  been  installed. 

Elkhom. — The  orebody  on  the  Blue 
Jay  vein  of  the  Boston  &  Montana  con- 
tmues  6  ft.  wide.  Raising  for  the  Park 
orebody  continues,  and  the  striking  of 
a  heavy  water  flow  is  believed  to  indi- 
cate the  proximity  of  an  ore  channel, 
which,  when  the  water  has  been 
drained,  will  disclose  the  ore  shoot  in 
evidence  at  the  surface  of  the  Park 
vein. 

Copper  Cliff. — Two  and  a  half  feet  of 
17  per  cent  copper  ore  has  been  cut  by 
the  No.  4  tunnel  of  the  Potomac  Cop- 
per Co.,  which  is  being  driven  for  the 
Copper  Cliff  property. 

NEVADA 

Mina — The  skip  pocket  at  the  Simon 
Silver  Lead,  20  ft.  below  the  7th  level, 
has  been  cut  and  timbered,  the  station 
timbered  and  the  pumping  station  com- 
pleted. Crosscutting  has  started  to  ex- 
plore for  the  downward  extension  of 
ore  developed  on  the  4th,  5th  and  6th 
levels.  Six  additional  dwellings  have 
been  completed  for  employees  with 
families. 

Fred  Miller,  R.  J.  Bonnemort,  super- 
intendent of  the  Olympic  Mines  Co., 
and  J.  P.  Nelson  have  made  the  first 
payment  to  Stevens  and  Moore  for  the 
Clairmont  and  Gumbo  groups  and  the 
Gold  Coin  claim,  all  of  which  adjoin 
Olympic  ground.  The  framework  for 
the  new  Olympic  65-ft.  cyanide  mill 
is  completed.  The  company  has  bought 
two  Fairbanks-Morse,  type-Y,  vertical 
cylinder  semi-Diesel  engines.  Machin- 
ery is  being  hauled  to  property.  The 
former  mill  was  totally  destroyed  by 
first  last  spring. 

Tule  Canyon — The  Ingalls  company 
has  placed  in  operation  its  new  5-stamp 
mill.  Five  more  stamps  and  a  cyanide 
plant  will  be  added. 

The  Silver  Hills  company  is  also 
building  a  mill  and  cyanide  plant.  The 
shaft  is  now  dovm  110  ft. 

Montezuma — The  Silver  Mines  Co. 
has  stopped  shipments,  put  in  power 
drills  and  is  concentrating  on  develop- 
ments.    A  mill  is  being  installed. 


NEW  MEXICO 

Work  of  Opening  White  Signal  Radium 

Property    Progressing — Octo    to 

Resume — Co-Operative  Strikes 

High  Grade 

Lordsburg — The  Octo  Mining  Co.  will 
start  operations  at  once.  The  main 
shaft  will  be  sunk  to  the  300  ft.  level, 
a  station  cut  and  exploratory  crosscuts 
run.  The  management  has  changed. 
E.  W.  Smith,  of  Los  Angeles,  W.  T.  Bill, 
of  El  Centro,  and  H.  S.  Hubbell,  of  Red- 
lands,  Cal.,  being  the  leading  stockhold- 
ers. Operations  will  be  in  charge  of 
Fred  C.  Sammek  as  mining  engineer, 
who  has  but  recently  returned  from 
India,  whei-e  he  was  with  the  Burma 
Mines,  Inc.,  for  seven  years  at  Bawd- 
win. 

The  Co-Operative  Mines  Co.  have 
struck  some  very  high  grade  metallic 
silver  in  the  bottom  of  the  shaft.  The 
vein  seems  to  be  about  2  ft.  wide  and 
highly  mineralized.  E.  H.  Gould  is  in 
charge  as  engineer. 

A  meeting  of  the  stockholders  of  the 
85  Mining  Co.  was  held  on  June  7,  in- 
cidental to  the  turning  over  of  the 
property  to  the  Calumet  &  Arizona 
Mining  Co. 

Mill  test  reports  upon  the  ores  of  the 
Bonney  Consolidated  recently  received 
are  most  favorable.  A  new  form  of 
flotation  box  was  used,  the  recovery 
being  remarkably  high.  Arrangements 
are  now  being  made  for  a  500-ton  mill 
test  to  be  carried  out  during  July. 
These  tests  will  be  under  the  direction 
of  James  P.  Porteus,  general  super- 
intendent. 

Some  very  fine  specimens  of  copper 
sulphide  ores  have  been  brought  in  by 
L.  W.  Simpson  from  the  Red  Rock  dis- 
trict, north  of  Lordsburg  on  the  Gila 
River.  The  veins  are  strong  and  well 
mineralized  fissures. 

Silver  City — Shipments  of  mangan- 
ese ores  from  Boston  Hill  by  Porter- 
field  Bros,  are  tied  up  owing  to  a  wash- 
out on  the  Santa  Fe  Ry.  Mining  will 
b<  continued  and  shipments  of  300  tons 
a  day  will  be  made  until  they  catch  up 
on  deliveries. 

White  Signal — Work  is  progressing 
upon  the  Foster  and  Grissom  radium 
(torbernite  and  autunite)  properties.  A 
20-hp.  gas  hoist  has  been  installed  at 
the  Merry  Widow  shaft.  A  compressor 
and  engine  will  follow  at  once.  Six 
tent  houses  have  been  erected  and  a 
frame  building  suitable  for  a  store  and 
mine  office  has  been  completed.  Hugh 
L.  Foster  is  in  charge. 

Hanover — The  Black  Hawk  Con- 
solidated shipped  600  tons  of  ore  in 
May,  principally  from  the  Lucky  Bill 
and  Denver  claims.  Extensive  develop- 
ment is  being  carried  on.  Ira  L.  Wright 
is  manager. 

Deming — The  Warren-Hoagland  man- 
ganese property  is  shipping.  A  sec- 
ond tunnel  is  being  run  to  block  out 
ores  on  the  north  side  of  the  gulch.  The 
orebody  on  the  south  side  shows  an 
analysis  of  78.73  MnOs,  5  per  cent  CaF^, 
3  per  cent  CaCOs  and  1  per  cent  mois- 
ture. 
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WASHINGTON 

Quilp    To    Deepen    Shaft — Washington 

Water     Power     Co.     Adding     to 

Power  Resources 

Republic  —  The  Republic  district, 
v/hich  is  the  major  gold  producing  area 
of  Washington,  is  showing  a  renewal  of 
mining  activity.  The  Quilp  Mining  Co. 
reports  that  it  will  sink  its  shaft  200 
ft.  below  the  800-ft.  level.  These  are 
the  deepest  workings  in  the  district  and 
the  extension  of  mining  operations  is 
encouraged  by  the  size  and  consistency 
of  the  pay  shoot  to  the  present  depth. 
The  quartz  vein  is  of  the  typical  banded 
type  and  is  enclosed  in  latite-porphyry. 
The  mining  is  on  a  segment  of  the 
Surprise  vein,  the  principal  vein  of  the 
district. 

The  Northport  Mines  Branch,  which 
owns  the  adjoining  Lone  Fine-Surprise 
group,  is  drawing  siliceous  gold  ore 
from  the  stopes  for  shipment  to  the 
Northport  smelter,  where  it  is  used  as 
a  flux. 

Boundary — The  Electric  Point  mine  is 
operating  with  a  crew  of  65  men  and 
shipping  crude  lead  ore  regularly  to 
the  Northport  and  Trail  smelters.  Auto 
trucks  are  used  to  haul  the  ore  to 
Boundary  station.  Spring  freshets  have 
put  the  roads  in  poor  shape  and  con- 
siderably delayed  shipments. 

Valley — At  present  a  crew  of  75  men 
is  employed  at  the  Allen  and  Moss 
quarries  of  the  American  Mineral  Pro- 
duction Co.  and  an  average  of  200  tons 
of  crude  magnesite  shipped  daily  to  the 
large  calcining  plant  of  the  Northwest 
Magnesite  Co. 

Chewelah — The  Washington  Water 
Power  Co.  expects  to  complete  within 
15  days  the  transmission  line  being 
built  from  the  Long  Lake  power  plant 
to  Chewelah.  This  line  will  meet  the 
urgent  power  demands  of  the  magnesite 
industry  and  the  United  Silver-Copper 
Mining  Co.  which  have  heretofore  been 
seriously  handicapped  by  the  power 
shortages  at  the  Myers  Falls  plant 
during  the  low  water  period. 

OREGON 

Holland — A.  C.  Stewart  and  asso- 
ciates have  acquired  the  Cowen  gold 
quartz  property  near  Holland  in  the 
Waldo  district.  The  workings  are  not 
over  100  ft.  deep  and  consist  of  2,000  ft. 
■^f  tunnels  and  drifts.  The  new  owners 
have  sunk  a  winze  below  this  level. 

UTAH 

Bingham  Canyon — The  plan  of  carry- 
ing on  underground  mining  by  contract 
is  being  tried  out  in  a  number  of  Bing- 
ham mines  and  is  said  to  be  meeting 
with  success.  The  Utah  Apex,  for  ex- 
ample, is  working  285  men  under  this 
system.  The  men  are  paid  for  the 
actual  amount  of  work  done,  it  being 
left  to  them  whether  they  work  the 
straight  eight-hour  shift  or  nine  or  ten 
hours.  Owing  to  the  labor  shortage 
the  mining  personnel  is  made  up  of  a 
larger  number  of  younger  men  than 
formerly,  who  are  being  trained  into 
good  miners. 


Mining  Corporation  of  Canada,  is  being 
systematically  explored  and  developed. 
About  forty  men  are  engaged  and  it  is 
expected  it  will  take  six  months  of  this 
work  to  obtain  the  information  neces- 
sary to  determine  the  company's  plans. 
Grand  Forks — It  is  announced  that 
the  diamond  drilling  to  be  undertaken 
by  the  provincial  government  in  Frank- 
lin camp  will  be  started  on  the  Glouces- 
ter group  of  claims.  Equipment  has 
been  installed  and  work  will  start  soon 
under  the  supervision  of  P.  B.  Freeland, 
government  mining  engineer.  It  is 
likely  that  other  properties  near  by  will 
receive  similar  attention. 

Ontario 
Cobalt — At    the    annual    meeting    of 


CANADA 

British  Columbia 

Dolly  Varden  Again  Shipping — Mining 
Corporation    Developing    Texas- 
Yankee   Girl 

By  RoBEST  Dunn 

Victoria — The  statement  that  the 
railway  up  the  Bear  River  Valley  has 
been  taken  over  by  one  or  more  of  the 
development  companies  of  the  district 
seems  to  be  well  founded.  Whether  the 
road  will  be  ready  for  operation  this 
season  is  doubtful  but  it  is  evident  that 
those  responsible  for  the  move  are  in 
earnest.  Such  transportation  facilities 
would  be  a  boon  to  the  prospectors  and 
operators  in  the  Marmot  River,  Bitter 
Creek,  and  other  areas  along  the  upper  the  Mining  Corporation  of  Canada  it 
waters  of  the  Bear.  Nothing  has  been 
heard  lately  of  the  suggested  aerial 
service  from  Stewart  into  the  Salmon 
River  district  but  anivals  from  the 
North  declare  that  the  project  has  not 
been  abandoned. 

There  is  some  agitation  for  the  con- 
struction of  a  bridge  by  the  govern- 
ment across  the  Bear  River  and  also 
for  building  a  road  from  the  Premier 
mine  to  the  Mineral  Hill  Flats.  George 
Clothier,  government  mining  engineer 
for  the  district,  reports  that  there  will 
be  quite  a  number  of  prospectors  in  the 
L^nuk  River  country,  north  of  Salmon 
River  littoral,  during  the  summer. 

Two  of  the  companies  actively  en- 
gaged in  the  development  of  properties 
of  the  Portland  Canal  mining  division 
are  the  Pacific  Coast  Exploration  Co. 
and  the  Algunican  Development  Co., 
Ltd.  These  are  in  addition,  of  course, 
to  the  Premier  Mining  Co.  and  the  syn- 
dicate headed  by  Sir  Donald  Mann, 
which  controls  the  Big  Missouri. 

The  Patricia,  Magee,  and  Montana 
groups  of  claims,  situated  on  the  Mar- 
mot River,  are  to  be  developed,  prepara- 
tions to  that  end  already  having  been 
completed. 

General  R.  G.  Edwards  Leckie,  for 
four  years  with  the  Canadian  Expedi- 
tionary Force  in  France,  has  returned 
to  his  practice  as  a  mining  engineer  and 
is  investigating  the  possibilities  of  the 
Hercules  group  on  the  Salmon  River. 
This  property  has  been  Cro\vn  granted 
and  so  has  been  developed  to  some  ex- 
tent. The  work  is  to  be  caiTied  on  and, 
if  results  warrant,  the  investment 
7iecessary  to  put  it  on  a  shipping  basis 
will  be  undertaken. 

Kamloops — The  Donohoe  Mines  Cor- 
poration has  ordered  maehinei-y  for  a 
50-ton  mill  for  the  Stump  Lake  mine. 
The  foundations  are  being  constructed. 
The  propei-ty  was  recently  inspected  by 
William  J.  Shedwick,  Jr.,  of  Kennecott 
Copper,  and  Lewis  A.  Levensaler  and 
Francis  N.  Myers. 


Renata — Development  work  carried 
on  at  the  Mountain  Chief  copper  mine, 
at  Renata,  Arrow  Lakes,  has  demon- 
strated that  the  ore  body  has  a  depth  of 
68  ft.  below  the  original  shaft.  The 
ore  remains  bornite  and  chalcopyrite. 

Ymir — The   Texas-Yankee   Girl   mine 
at   Ymir,   recently   taken    over   by    the    mine  at  East  Broughton. 


was  officially  announced  that  the  com- 
pany had  secured  an  interest  in  the 
option  on  the  Flin  Flon  property  in 
northern  Manitoba.  This  has  been 
known  for  some  time.  It  was  also 
stated  that  a  deal  was  practically  con- 
summated for  another  Cobalt  prop- 
erty  having  developed   ore  reserves. 

Gowganda — Surveys  have  been  com- 
pleted for  the  Gowganda  Light  Rail- 
ways and  the  first  carload  of  steel  has 
arrived  for  construction.  The  railway, 
which  will  be  similar  to  the  light  rail- 
ways used  behind  the  front  in  France, 
will  run  between  Elk  Lake  and  Gow- 
ganda, and  will  serve  the  latter  camp, 
which  has  always  been  greatly  ham- 
pered by  lack  of  transportation. 

Painkiller  Lake — A  revival  of  activ- 
ity is  reported  from  this  district  about 
10  miles  from  Matheson.  The  Hill 
Gold  Mines  has  resumed  work  with  a 
force  of  about  20  men.  The  Cartwright 
Gold  Fields  has  built  mining  camps 
and  is  preparing  to  carry  on  an  active 
exploration  campaign. 

West  Shining  Tree — President  George 
B.  Rogers,  of  the  Wasapika,  has  issued 
a  statement  denying  the  stories  as  to 
the  discovery  of  $200  ore  on  the  second 
level  of  the  mine.  The  company,  he 
says,  wishes  to  advise  shareholders  and 
the  public  that  results,  though  satis- 
factory, do  not  indicate  the  presence 
of  any  considerable  body  of  ore  of  such 
high  grade.  Preliminary  sampling  in- 
dicates that  the  ore  deposit  carries 
enough  gold  to  permit  profitable  min- 
ing, but  the  venture  is  still  in  the  early 
speculative  stage. 

Wolfe  Lake — Three  brokerage  houses 
in  Toronto,  New  York  and  London, 
England,  have  between  them  underwrit- 
ten 1,500,000  shares  of  the  Murray- 
Mogridge  Co.  each  taking  500,000. 

Matachewan  —  The  Robb  -  Clemens 
claims,  which  were  under  option  to 
Novington  and  Smith,  recently  reverted 
to  the  Crown  owing  to  work  done  on 
them  in  order  to  protect  the  title  not 
being  duly  recorded  and  have  since 
been  re-staked  by  William  Y'oung,  who 
owns  an  adjoining  claim. 

Quebec 

Samuel  W.  Cohen,  of  Montreal,  has 
recently  purchased  the  Poulin  asbestos 
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Silver  and  Sterling  Exchange 


Sterling 
Exchange 

Silver 

June 

Sterling 
Exchange 

Silver 

June 

New  York. 
Cents 

London. 
Pence 

New  York, 
Cents 

London, 
Pence 

10 

11 

12 

391 
394 
393} 

87 
92 
90 

48f 
5U 
iOi 

14 
15 
16 

393 
393 
394 

85 
82 
80 

44i 

44 

441 

New  York  quotations  are  as  reported  by  Handy  &  Harman   and  are  in   cents  per  troy   ounce 
of  bar  silver,  999  fine.     London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver.  925  fine. 


On  the  authority  of  the  Secretary  of  the  Treasury,  we  quote  100c.  per  oz. 
for  silver,  1,000  fine,  delivered  at  the  option  of  the  Director  of  the  Mint  to  the 
New  York  Assay  Office  or  to  ths  mints  in  Philadelphia,  Denver,  or  San  Fran- 
cisco, and  proved  to  the  satisfaction  of  the  Treasury  Department  to  have  been 
mined,  smelted,  and  refined  in  the  United  States.  This  quotation  is  retroactive 
to  May  13. 


Daily  Prices 

of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zino 

June 

Electrolytic 

99  Per  Cent 

straits 

N.  Y. 

St.  L. 

St.  L. 

10 

18.20 

44.25 

46.50 

8  50 

8.40 

7.60 

11 

18   15 

45.50 

48.50 

8.50 

8.40 

7.55 

12 

18.10 

45.50 

48.50 

8.40 

8.40 

7.50 

14 

18.10 

45  00 

47.25 

8.40               8.25 

7.50 

15 

18.00 

43.50 

45.25 

8.20                8.00 

7.45 

16 

18.00 

43.75 

45.50 

8.00                8.00 

7.35 

The  above  quotations  are  our  appraisal  of  the  averag"e  ol  the  major  markets  based  generally 
on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judge- 
ment the  prevaiUng-  values  of  the  metals  for  prompt  and  nearby  deUveries  constituting-  the  major 
markets,  reduced  to  the  basis  of  New  York.  cash,  except  where  St.  Louis  is  the  normal  basing 
point.     All  prices  are  in  cents  per  pound. 

Copper  is  commonly  sold  on  terms  "delivered."  which  means  that  the  seller  pays  the  freight 
from  refinery  to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing  to 
figure  net  prices  on  individual  transactions.  Consequently,  an  average  deduction  is  made  from 
the  "dehvered"  price.  At  present  the  average  cost  of  delivery  from  New  York  refineries  is  0.15c. 
per  lb.,  and  that  deduction  is  made  to  arrive  at  the  New  York  price.  When  copper  is  sold  f.o.b. 
or  f.a.s.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots 
an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes 
are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at 
35c.  per  100  lb.  above  St.  Louis.  Tin  is  quoted  on  the  basis  of  spot  American  tin.  99  per  cent 
grade,  and  spot  Straits  tin. 

London 


Copper 

Tin 

Lead 

Zinc 

June 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3  M 

10 

11 

12 
14 

15 
16 

89i 
881 

'88' 

85i 

92J 
92 

'96J 
88| 
88 

105 
104 

i63 
102 
100 

235f 
244 

24Sf 

235 

239 

241 
247f 

249^ 

239 

242 

35i 
35i 

35J 
34i 

32 

371 

m 

37i 
36f 
33i 

42 
4U 

4ii 

4U 
40f 

44 
43 

43! 
431 
42  i 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
in  pounds  sterling  per  ton  of  2.240  lb. 


All  prices  are 


Metal  Markets 

New  York,  June  16,  1920 

Weakness  throughout  characterized 
the  major-metal  markets  during  the 
last  week.  Further  declines  in  London, 
caused  to  a  large  degree  by  forced 
liquidation  on  the  part  of  the  specula- 
tive element,  compelled  a  general 
lowering  of  prices  here;  otherwise, 
actual  shipments  of  metal  from  Europe 
would  have  become  profitable.  No  im- 
mediate relief  is  in  sight,  though  the 
statistical  position  of  most  metals  con- 
tinues good.  Consumers  are  not  buy- 
ing, and  are  willing  to  let  their  stocks 
dwindle  far  below  normal  levels.    With 


much  of  their  finished  product  on  their 
hands,  owing  to  cancellation  of  orders 
and  to  transportation  difficulties,  and 
with  labor  conditions  unsettled,  they 
are  not  willing  to  carry  their  usual 
stocks  of  raw  materials,  especially  in 
the  face  of  decreasing  prices  and  tight 
money.  Lots  of  metal  bought  during 
the  first  four  months  of  the  year  re- 
mains undelivered. 

Copper 

Leading  producers  are  trying  to  be 
optimistic  and  refusing  to  sell  at  pres- 
ent prices.  Large  consumers  are  be- 
ginning to  feel  that  their  third-quarter 
requirements  can  be  filled  at  nearer  18c. 


than  19c.,  and  consider  that  a  waiting 
policy  is  conducive  to  their  interests. 
The  smaller  producers  are  selling  cop- 
per around  18c.  f.o.b.  refinery,  and  odd 
lots  can  be  had  through  dealers  down  to 
17ic.  for  shapes  which  are  not  in  the 
greatest  demand. 

Export  demand  is  also  light — ap- 
proximately half  what  it  was  a  month 
ago.  Spot  electrolytic  can  be  obtained 
in  London  today  at  flOO  per  2,240  lb., 
which  is  equivalent  to  17.60c. 

Lead 

A  reduction  of  ic  by  the  A.  S.  &  R. 
yesterday,  and  another  reduction  of  Jc. 
today  has  brought  their  "official"  price 
to  8c.,  New  York.  This  was  in  line 
with  the  trend  of  the  market.  Inquiries 
for  July  delivery  have  been  poor,  and 
the  depressed  London  market  also  in- 
fluenced the  decision.  In  the  general 
market  small  amounts  are  still  in  de- 
mand for  immediate  shipment,  but 
large  orders  are  a  rarity.  Metal  for 
August  and  September  delivery  can 
still  be  obtained  at  a  discount  of  J  to 
|c.  from  the  prices  which  we  quote. 
Paint  makers  and  manufacturers  of 
batteries  are  the  most  active  consumers. 

Zinc 
Last  week's  slight  advance  has  been 
upset  by  further  declines  abroad,  and 
practically  the  only  business  has  been 
done  by  international  traders.  The 
London  price  today  is  equivalent  to 
about  6ic.  St.  Louis  basis — below  do- 
mestic cost  of  production.  Electrolytic 
•jinc,  however,  continues  in  good  de- 
mand and  one  of  the  large  producers 
reports  that  the  price  is  being  held 
firmly  around  9ic.,  New  York,  with 
little  or  none  for  sale  this  side  of 
August.  The  propaganda  of  the  Amer- 
ican Zinc  Institute  is  having  its  effect, 
and  many  inquiries  are  being  received 
for  various  forms  of  sheet  zinc  from 
architects.  Rollers  of  this  metal  re- 
quire the  high-grade  article,  as  cad- 
mium  is  a   most  undesirable  impurity. 

Tin 

Inquiries  have  been  few.  Consumers 
loaded  up  when  the  metal  was  between 
50  and  60c.,  as  they  thought  they  were 
getting  a  bargain  at  that  time.  Con- 
siderable Banca  tin  has  been  looking 
for  a  market  at  almost  any  price,  for 
the  last  two  weeks.  Producers  of  elec- 
trolytic have  found  no  market,  and 
have  been  compelled  to  cut  i  to  ic. 
under  the  price  of  Straits  to  make  sales. 
The  price  differential  between  Straits 
and  99  per  cent  continues  greater  than 
usual. 

Straits  tin  for  future  delivery:  June 
10,  46@46ic.;  June  11,  47i@48c.;  June 
12,  47i@48c.;  June  14,  46@46Jc.;  June 
15,  44i@455c.;  June  16,  45@45ic. 
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Arrivals  of  tin  in  long  tons:  June 
11,  Liverpool,  110;  Singapore,  15 
Hongkong,  65;  June  12,  China,  55 
Penang,  250;  June  14,  London,  185 
Liverpool,  50;  June  15,  Liverpool,  70 
London,  125. 

Silver 

Silver  continues  to  show  a  substan- 
tial decline  in  London.  The  occasion 
of  the  fall  can  be  attributed  to  two 
causes  chiefly,  first,  the  stagnation  in 
Eastern  exports  to  Western  countries, 
thus  checking  the  purchases  of  silver 
for  China  and  India  to  settle  balances, 
and  the  arrival  in  substantial  quantities 
of  silver  coin  in  London  fi-om  the  Con- 
tinent. Before  the  war,  France  and 
Germany  were  buyers  in  considerable 
amounts,  but  those  countries  are  now 
sellers  to  an  appreciable  extent. 

A  critical  analysis  of  the  silver  mar- 
ket is  presented  on  p.  1388. 

Mexican  Dollars:  June  10,  64i;  11, 
69i;  12,  66g;  14,  62J;  15,  6ie;  16,  60i. 

Gold 
Gold  in  London  on  June  10,  105s.  3d.; 
June  11,  104s.  2d.:  June  14,  104s.  4d.; 
June  15,  104s.  4d.;  June  16,  104s.  2d. 

Foreign  Exchange 

Only  narrow  fluctuations  have  oc- 
curred in  foreign  exchange  during  the 
last  week,  with  the  exception  of  Can- 
adian money,  which  continues  to  weak- 
en, and  Indian  rupees,  which  dropped 
from  41.00c.  a  week  ago  to  39.25c.  yes- 
terday. In  units  to  the  dollar  francs 
and  lire  on  Tuesday  were  13.04  and 
17.65  respectively.  German  marks 
2.43c.,  and  New  York  funds  in  Montreal, 
15A  per  cent  premium. 

Other  Metals 

Aluminum — Ingot  is  quoted  at  33@ 
34c.  per  lb.,  with  32@33c.  open  market 
for  98@99  per  cent  virgin. 

Antimony — Market  quiet.  Spot,  81 
@83c.  per  lb.;  Cookson's  "C"  grade,  14c. 
Chinese  and  Japanese  brands,  8@84c. 
W.  C.  C.  brand,  9c. 

'Antimony,  Needle — The  market  for 
Chinese  needle  antimony  in  lump  form 
is  firm  at  9ic.  per  lb.,  although  demand 
continues  quiet.  Standard  powdered 
needle  antimony  (200  mesh)  is  quoted 
at  from  12  to  15c.  per  lb.  according  to 
quantity.     Unchanged. 

Bismuth— Unchanged  at  $2.70@$3 
per  lb.  for  500-lb.  lots. 

Cadmium — Quoted  nominally  at  $1.40 
@$1.50  per  lb.     Unchanged. 

'Cerium  Metal  —  There  has  been  no 
change  from  the  price  of  $8@$9  per  lb. 
in  ingot  foi"m. 

Cobalt— Metal  remains  at  .$2.50  to  $3. 
per  lb.  Black  Oxide,  $2  per  lb. 

Iridium — Purely  nominal  quotation  of 
$300  per  oz.     No  business. 

Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  Un- 
changed. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  is  still  selling 
at  $32@$40  per  lb.,  according  to  gage. 


Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 4.5c;  Monel  metal,  shot,  35c; 
blocks,  35c.,  and  ingots,  38c.  per  lb. 

Osmium — Open  market  prices,  $50@ 
$75  per  troy  oz. 

Palladium— Quoted  at  $70@$80  per  oz. 

Platinum — Market  weaker  at  $75@ 
$95  per  oz.     Little  business  transacted. 

Quicksilver — Market  quieter.  Quo- 
tation $90@$92  per  75-lb.  flask.  San 
Francisco  wires  $85;  steady. 

Ruthenium — Market  value,  $200  @ 
$220  per  troy  oz.     Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  continues  to 
be  quoted  at  $1.75@$2  per  lb.,  depend- 
ing on  quantity. 

■Thallium  Metal— Selling  at  $18@$20 
per  lb.,  ingot,  99  per  cent  pure,  depend- 
ing on  quantity. 

Metallic  Ores 

Bauxite — Bauxite  for  alum  man- 
ufacture, containing  about  52  per  cent 
alumina,  less  than  2  per  cent  iron  oxide 
and  up  to  20  per  cent  silica,  and  arti- 
ficially dried  to  contain  not  more  than 
4  per  cent  free  moisture,  sells  for  $10 
per  gross  ton  at  mine.  Bauxite  con- 
taining 54  per  cent  alumina  and  about 
15  per  cent  silica  sells  for  $11  per  gross 
ton.  Bauxite  averaging  57  per  cent  alu- 
mina, 8  to  12  per  cent  silica,  less  than 
3  per  cent  iron  oxide,  $13  per  gross  ton 
on  the  basis  of  8  per  cent  free  moisture. 
Ores  of  very  low  silica  content  suitable 
for  manufacture  of  aluminum  oxide 
and  hydrate  of  alumina  command  a 
fancy  price. 

Chrome  Ore — Current  price  of 
chrome  ore  on  the  basis  of  CnOa  varies 
v.ith  the  sesquioxide  contained.  The 
guaranteed  50  per  cent  foreign  ore  with 
a  minimum  of  6  per  cent  silica  ranges 
from  72c.  to  80c.  per  unit.  New  York. 
California  concentrates,  50  per  cent 
Cr^O,  and  upward,  60@65c.  per  unit, 
f.o.b.  mines.    Unchanged. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports:  Old 
Range  bessemer,  $7.45;  Old  Range  non- 
bessemer,  $6.70;  Mesabi  bessemer, 
$7.20;  Mesabi  non-bessemet,  $6.55. 
Ore  shipments  ample  to  cover  require- 
ments of  furnaces,  which  are  curtailed 
due  to  coal  shortage. 

Manganese  Ore — High-grade  ore  is 
quoted  at  80@85c.  per  unit.  Chemical 
ore  (Mn  0=)  $75@$85  per  gross  ton. 

Molybdenum  —  Few  transactions. 

Quoted  nominally  at  85c.  per  lb.  of  con- 
tained sulphide  for  85  per  cent  MoS,. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  is  still  selling 
at  65@70c.  per  lb.  in  ton  lots. 

Titanium  Ore.s. — Ilmenite  52  per  cent 
TiO.,  2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO,,  20@25c.  per  lb.  for  ore, 
with  concessions  on  large  lots  or  run- 
ning contracts. 

Tungsten  Ore — Scheelite,  60  per  cent 
WO,  and  over,  per  unit  of  W0„  $7  f.o.b. 
mines;  wolframite,  60  per  cent  WOj 
and  over,  per  unit  of  WO,,  $6.50@$7.50 
f.o.b.  mines. 


'  Furnished  by  Foote  Mineral  Co.,   Phila- 
delphia.  Pa. 


Uranium  Ore  (Carnotite)— $2.75(a  $3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UjO,).  Ores  must  contain  a  min- 
imum of  2  per  cent  U.O.. 

Vanadium  Ore — Prices  are  usually 
based  on  vanadium  content,  and  at 
present  range  from  $1  to  $3  per  lb. 
of  contained  vanadium.  Variation  also 
depends  on  presence  of  lead,  copper,  ar- 
senic, molybdenum,  uranium,  etc. 

Zircon — Washed,  iron  free,  continues 
to  be  quoted  at  10c.  per  lb.  Zirkite — In 
carload  lots,  $90@$100  per  ton  is 
quoted.  Pure  white  oxide,  99  per  cent, 
is  quoted  at  $1.15  per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 
Joplin,  Mo.,  June  12 — Zinc  blende,  per 
ton,  high,  $47.50;  basis  60  per  cent 
zinc,  premium,  $45;  Prime  Western,  $45 
V()$43.50;  fines  and  slimes,  $42@$40; 
calamine,  40  per  cent  zinc,  $36.  Aver- 
age settling  prices:  Blende,  $44.40, 
calamine,  $37.30;  all  zinc  ores,  $44.22. 

Lead,  high,  $104;  basis  80  per  cent 
lead,  $100;  average  settling  price,  all 
grades  of  lead,  $102.76  per  ton. 

Platteville,  Wis.,  June  12 — Blende, 
basis  60  per  cent  zinc,  $48.50  for 
high-grade  blende.  Lead  ore,  basis  80 
per  cent  lead,  $100  per  ton.  Shipments 
for  the  week:  Blende,  1,092;  calamine, 
80;  sulphur  ore,  124  tons.  Shipments 
for  the  year:  blende,  32,636;  calamine, 
2,060;  lead,  2,991;  sulphur  ore,  804  tons. 
Shipped  during  the  week  to  separating 
plants,  2,417  tons  blende. 

Non-Metallic  Minerals 
Asbestos — Quoted  per  short  ton  f.o.b. 
Thetford,  Broughton  and  Black  Lake 
mines,  Quebec,  Canada.  Freight  rate 
from  mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt.; 
from  Sherbrooke  to  New  York,  27ic., 
carload  lots.  Crude  No.  1,  $1,800@ 
$2,.500;  crude  No.  2,  $1,100@$1,500; 
spinning  fibres,  $400@$700;  magnesia 
and  compressed  sheet  fibres,  $300@ 
$400;  shingle  stock,  $100@$150;  paper 
stock,  $60@$80;  cement  stock,  $17.50@ 
$30;  floats,  $8.50@$15  per  short  ton. 
Crude  No.  1,  f.o.b.  Thetford  Mines, 
freight  to  New  York  $8.45  per  ton  in 
carload  lots.  Five  per  cent  Canadian 
royalty  export  sales  tax  must  be  added 
to  these  prices. 

Barytes — Crude,  88  to  94  per  cent  ba- 
rium content,  $8@$10  per  net  ton; 
ground,  (white)  $22@$25  in  bags,  car- 
load lots;  (off-color)  $18@$20  in  bags, 
carload  lots;  all  prices  f.o.b.  Kings 
Creek,  S.  C.  Prices  f.o.b.  Cartersville, 
Ga.,  are  $23@$25  per  net  ton  for 
ground,  (white);  $16(a)$19  for  ground 
(off -color);  $12  per  gross  ton  for  crude, 
88(5)94  per  cent.  Quotations  f.o.b.  New 
York  in  less  than  carload  lots  are  $40.50 
per  net  ton  for  ground  (white);  $27 
net  ton  for  ground  (off  color);  $23  per 
net  ton  for  crude  88  to  94  per  cent 
barium  content. 

Chalk— English,  extra  light,  5@7c. 
per  lb.;  light,  5@6c.  per  lb.;  dense, 
4@5c.  per  lb.,  f.o.b.  New  York.  Un- 
changed. 

China  Clay  (Kaolin) — Imported  lump, 
$:'!5@$35;  imported' powdered,  $30@$60; 
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domestic  lump,  $10(a)$20;  domestic 
powdered,  $25@$30,  all  per  net  ton, 
f.o.b.  New  York.  Crude,  $8@$12  net 
ton  f.o.b.  Virginia  points;  ground,  $15 
@$40  net  ton,  f.o.b.  Virginia  points. 

Feldspar— Crude,  $7..50@$8  per  gross 
ten,  f.o.b.  Maryland  and  North  Carolina 
points;  ground,  $22@$25  car  lots,  f.o.b. 
Baltimore;  ground,  $16@$20,  f.o.b. 
North  Carolina  points;  up  to  $16  to 
$19  per  ton.  No.  1  ground,  f.o.b.  New 
York  State. 

Fluorspar — Gravel,  f.o.b.  mines,  $22.- 
50@f25. 

Fuller's  Earth — Remains  firm  at  $25 
@$.30  per  ton  for  domestic  and  $35@ 
$40  for  foreign,  with  little  material 
available. 

Graphite  —  Present  quotations  for 
crucible  flake  are:  80  per  cent  carbon 
content,  5c.  per  lb.;  90  per  cent,  10c.; 
30  per  cent  (dust  polish  grade)  Ic;  50 
per  cent  (dust  facing  grade)  2c.,  f.o.b. 
Ashland,  Ala. 

Market  conditions  in  the  Alabama 
district  show  a  better  demand  and 
higher  prices  during  the  past  week. 
One  60,000-lb.  car  of  85  per  cent 
guaranteed  carbon  was  shipped  at  11c. 
per  lb.  delivered.  The  continuing 
good  demand  for  90  per  cent  crucible 
at  from  8J  to  9c.  f.o.b.  Ashland,  with 
the  increased  demand  for  the  lubri- 
cating grades,  is  gradually  cleaning  up 
the  accumulated  stocks,  with  the  result 
that  if  the  domestic  material  is  con- 
tinued to  be  used  it  must  receive  an  in- 
crease above  the  past  six  months'  pre- 
vailing price.  Quotations  f.o.b.  New 
York  for  crucible  flake  are:  85  per  cent 
carbon  content,  8c.  per  lb.;  88  per  cent, 
9Jc.  per  lb.;  90  per  cent,  lOJc.  per  lb. 

Gypsum — Wholesale  price,  plaster  of 
paris  in  carload  lots,  is  $3.75  per  250- 
Ib.  bbl.,  alongside  dock  New  York. 

Kaolin — See  China  Clay. 

Magnesite — Dead  burned,  for  refrac- 
tory (see  Refractories). 

Magnesite,  Calcined  —  High-grade 
caustic  calcined,  in  lump  form,  is  sell- 
ing at  $35(5)$40  per  ton  in  carload  lots 
f.o.b.  California  poii  ts.  The  price  of 
freshly  ground  calcim  d,  suitable  for  the 
flooring  trade,  is  $65(ii)$75  per  ton  f.o.b. 
Eastern  points. 

Mica — No  change  in  prices  per  lb.  for 
block  mica  slightly  stained  according  to 
grade:  No.  6,  50c.;  No.  5,  $1.20(a)$1.40; 
No.  4,  $2@$3;  No.  3,  $4.25(a)$5;  No.  2, 
$5.50@$7;  No.  1,  $8;  all  prices  f.o.b. 
New  York.  Prices  quoted  per  lb.,  f.o.b. 
New  York,  for  clear  block  mica  accord- 
ing to  grade  are:  No.  6,  55c.;  No.  5,  $2; 
No.  4,  $4;  No.  3,  $5.75;  No.  2,  $7;  No. 
1,  $9;  Al,  $14;  extra  large,  $25. 

Monazite — Product  carrying  a  mini- 
mum of  6  per  cent  thorium  oxide,  $42 
per  unit  is  quoted,  duty  paid. 

Phosphate  Rock  —  Prices  quoted  per 
long  ton  at  Florida  ports  are:  68  per 
cent  tricalcium  phosphate,  $6.85;  70  per 
cent,  $7.35;  74  to  75  per  cent,  $10;  75 
per  cent  minimum,  $10.50;  77  per  cent 
cent  minimum,  $12.50.  Situation  un- 
changed. 

Pumice  Stone — Imported,  3(Si6c.  per 
lb.;  domestic,  2ic.  per  lb.    Unchanged. 


Pyrites — Placing  of  additional  tax  in 
Spain  is  holding  down  imports  of  this 
mineral.  Spanish  furnace  size  ore  has 
sold  at  16Jc.  per  unit.  Freights  range 
from  15s.  to  17s.  No  change  in  domes- 
tic situation. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  li  to  2  in.,  $14;  rice,  $17,  all  net 
ton,  f.o.b.  Baltimore  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — Market  remains  unchanged, 
with  a  quiet  domestic  and  heavy  for- 
eign demand.  Prices  average  $18  per 
ton  for  domestic,  and  $20  for  export, 
f.o.b.  Texas  and  Louisiana  mines. 

Talc — Prices  f.o.b.  Vermont  are  $9.50 
@$14  per  ton,  paper  making;  roofing 
grades,  $8@$9;  rubber  grades,  $9(a)$15. 
California  talc  sells  for  $20(5)$35,  tal- 
cum powder  grade.  Quotations  for 
southern  talc  are:  powdered,  carload 
lots,  $12  per  ton;  less  than  carload,  $15, 
f.o.b.  cars.  Freight  to  New  York,  $5.25 
per  ton,  carload  lots;  less  than  carload 
lots,  $9.25. 

Mineral  Products 

Arsenic — White  arsenic,  14(S)15c.  per 
lb.;  sulphide,  powdered,  20(S)21c.  per 
lb.,  f.o.b.  works. 

Nitrate— Soda  quoted  at  $3.85(a)$3.90 
per  cvrt.,  ex  vessel,  Atlantic  ports. 
Market  quiet. 

Potassium  Sulphate — Domestic,  $2.25 
to  $2.50  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York,  depending  on  quantity. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200{S)$250  per  ton  f.o.b. 
Niagara  Falls,  N.  Y.     Unchanged. 

'Ferrocerium — Conditions  abroad  con- 
tinue to  cause  a  reduction  in  price  of 
the  American  goods,  and  this  alloy  is 
now  selling  at  $12@$15  per  lb. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium, 
6  to  8  per  cent  carbon,  17(S)18c.  per  lb. 
of  chromium  contained;  4  to  6  per  cent 
carbon,  18(a)19c. 

Ferromanganese — For  70  to  80  per 
cent  Mn,  $200@$250  per  gross  ton, 
f.o.b.  works.  Spiegeleisen,  16  to  20  per 
cent  Mn,  $72.50(S)$75  per  gross  ton. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phonis,  and  arsenic,  are  quoted  at  $2.25 
(5)$2.75  per  lb.  of  contained  metal. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $60@$65; 
50  per  cent,  $80@$90;  75  per  cent, 
$150@$160. 

Ferrotungsten — Unchanged  at  85c(2) 
$1.15  per  lb.  contained  tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — Basis  30-40  per  cent, 
$6.50(S)$7  per  lb.  of  V  contained. 

Metal  Products 

Copper  Sheets — No  change  in  Jan.  7 
price  of  29 Jc.  per  lb.;  wire,  quoted  22 J 
@22he.;  market  still  strong. 

Lead  Sheets — Full  lead  sheets,  124c,; 


'  Furnished  by  Foote  Mineral  Co..  Phila- 
delphia, Pa. 


cut  lead  sheets,  12|c.  in  quantity  prices, 
mill  lots.     Unchanged. 

Nickel  Silver — Unchanged  at  39ic. 
per  lb.  for  18  per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
26ic.;  sheathing,  25ic.;  rods,  i  to  3  in., 
23|c.    Unchanged. 

Zinc  Sheets— $12.50  per  100  lb.,  less 

8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.    Unchanged. 

Refractories 
Chrome  Brick — Present  quotation  for 

9  inch  straights  and  sizes,  f.o.b.  Balti- 
more, is  $80(2i$90  per  net  ton.  Un- 
changed at  $70(S)$75  per  net  ton,  f.o.b. 
Chester,  Pa. 

Chrome  Cements — Unchanged  at  $45 
@$.50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick  —  First-quality  fire  clay, 
$45(S)$50  per  1,000,  f.o.b.  Clearfield,  Pa.; 
second  quality,  $40(S)$45  per  1,000,  f.o.b. 
Clearfield,  Pa.  Fire  clay,  $5  to  $7  net 
ton,  f.o.b.  Baltimore.  A  correspondent 
infoi-ms  us  that  first-quality  fire  clay 
brick  sells  at  plants  in  New  Jersey  at 
$75  per  1,000  and  in  St.  Louis  at  $45. 

Magnesite  —  Dead-burned,  $48(S)$55 
per  net  ton,  f.o.b.  Chester,  Pa.;  brick, 
9  X  4J  x  2J  in.,  $90@$95  per  net  ton, 
f.o.b.  Chester,  Pa.  Nine-inch  straights, 
f.o.b.  Baltimore,  $90  per  net  ton;  9-inch 
sizes  and  shapes  lai-ger  than  9-inch, 
regular  extras.  Dolomite  is  selling  at 
$12.50  per  ton,  f.o.b.  Ohio. 

Silica  Brick  —  Prices  for  9-inch 
straights  and  sizes,  f.o.b.  Baltimore,  are 
$80(a$90  per  net  ton;  $.50@$55  per 
1,000,  f.o.b.  Mount  Union,  Pa. 

Iron  Trade  Review 
Pittsburgh,  June  15,  1920 

The  steel  market  as  a  whole  is  even 
quieter  than  it  was  in  May.  Prices  for 
prompt  shipment  continue  to  decline, 
and  prices  for  three  or  four  months' 
delivery  are  maintained,  the  mills  filled 
up  for  such  a  period  being  under  no 
pressure  to  reduce  prices. 

Pig  Iron — Market  transactions  are 
confined  to  prompt  shipments,  for 
which  prices  are  firm,  $43  for  bessemer, 
$43.50  for  basic,  and  $45  for  foundry, 
f.o.b.  Valley  furnaces,  freight  to  Pitts- 
burgh being  $1.40.  There  is  a  waiting 
game  as  to  whether  buyers  or  sellers 
will  first  be  forced  to  move  in  the  mat- 
ter of  second-half  business. 

Steel — Billets  are  practically  nominal 
at  the  old  range  of  $60(a)$65,  and  there 
is  occasional  business  in  sheet  bars  at 
$75@$80. 

Charcoal  and  Coke 

Charcoal  —  Large  quantities  sell  as 
follows:  Willow  7c.  per  lb.  in  bbls.; 
hardwood,  4Jc.  per  lb.,  in  250-lb.  bbls. 

Buffalo — For  72-hour  Connellsville 
foundry,  $15;  for  48-hour  furnace,  $13.- 
50  per  ton. 

Connellsville — Market  stiffer.  Prompt 
furnace,  $14.50@$15.;  prompt  foun- 
dry, $16(a)$16.50;  contract  foundry,  $12 
per  net  ton  at  ovens.     Nominal. 

New  River- Furnace,  $12(g^$14,  and 
foundry,  $14  per  ton. 

Pocahontas — Furnace,  $14(a)$15  per 
ton. 

Wise  County — Furnace,  $14(5)15  per 
ton;  foundry,  $15@$15.50  per  ton. 
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The  Dollar  Silver  Quotation 

Telegrams  From  Secretary  of  the  Treasury  and  Senator  Pittman  Clarify  Government's  Attitude 


THE  decline  in  the  silver  market  has  been  so  startling 
and  sudden  that  many  points  still  require  explana- 
tion regarding  the  attitude  of  the  United  States 
Government  toward  its  repurchase  of  silver,  under  the  Pitt- 
man  Act,  at  $1  per  oz.,  and  the  significance  of  the  Engi- 
neering and  Mining  Journal  quotations  below  $1.  Immedi- 
ately after  the  recent  sharp  drop  in  silver,  the  Engineering 
and  Mining  Jour>ial  took  steps  to  ascertain  the  attitude  of 
the  Government,  bullion  dealers,  smelters  and  consumers. 
The  results  of  some  of  these  inquiries  were  partly  set  forth 
in  these  columns  last  week,  but  important  events  since  then 
have  given  greater  light  on  the  situation.  Under  date  of 
June  11  a  telegram  was  dispatched  to  the  Secretary  of  the 
Treasury  embodying  the  following  questions : 

Is  the  Treasury  now  purchasing  American  silver  at  $1  per  oz.  ? 
How  long  has  it  been  doing  this  and  has -there  been  any  period 
since  it  started  when  it  did  not  buy  or  was  not  ready  to  buy  if 
offered?  Will  Treasury  take  all  American  silver  offered?  Engi- 
neering and  Mi7ii?ig  Journal  quotations  are  used  as  basis  for  most 
contracts  between  producer  and  smelter  ;  therefore,  it  is  important 
to  mining  industry  of  the  country  that  we  should  quote  correctly. 
New  York  price  of  silver  is  considerably  below  $1,  but  if  Treasury 
is  taking  all  American  silver  at  $1  we  will  quote  two  official 
prices,  which  we  have  not  yet  done. 

J.  E.   Spurr,  Engiiieering  and  Mining  Journal. 

Under  date  of  June  14  the  following  reply  was  received 
from  Secretary  Houston: 

J.  E.  Spurr,  Editor,  Engineering  and  Mining  Journal. 

Tour  telegram  as  to  silver  purchases  received.  As  publicly 
announced  by  Director  of  the  Mint  on  May  17,  the  Secretary  of 
the  Treasury  has  given  standing  orders  to  Director  of  the  Mint 
to  buy  silver  at  $1  per  oz.,  1,000  fine,  delivered  at  option  of  Direc- 
tor of  the  Mint  at  Assay  Office  in  New  York  or  Mints  in  Phila- 
delphia, Denver,  and  San  Francisco,  up  to  aggregate  amount  of 
207,000,000  oz.  Pittman  Act  requires,  however,  that  silver  so 
purchased  must  be  product  both  of  mines  situated  in  United  States 
and  of  reduction  works  so  located,  and  clear  and  unequivocal 
proof  to  that  effect  is  required,  forms  for  which  may  be  obtained 
from  said  Assay  Office  and  Mints.  Treasury  feels  that  under 
provisions  of  Pittman  Act  when  world  price  is  below  $1  it  is 
inevitable  that  there  will  be  two  prices  for  silver,  one  the  world 
price  and  the  other  the  dollar  price  for  silver  produced  and  re- 
duced in  United  States.  There  has  been  no  time  since  provisions 
of  Pittman  Act  became  operative  when  Director  of  the  Mint  has 
not  been  ready  to  buy  American  silver  which  conforms  to  provi- 
sions of  the  act  within  the  limitations  prescribed  by  the  statute. 
He  has  purchased  all  silver   so  offered. 

D.  F.  Houston,  Secretary  of  the  Treasury. 

In  accordance  with  the  information  contained  in  Secretary 
Houston's  wire  to  the  Engineering  and  Mining  JouiimI,  we 
now  quote  two  prices  for  silver:  one  a  world  price,  and  the 
other  the  dollar  price  for  silver  produced  and  reduced  in 
the  United  States. 

A  recent  telegram  sent  by  Senator  Pittman  to  the  Nevada 
Mine  Association  discussing  these  points  follows: 

Mints  are  not  declining  to  take  American  silver  from  smelters 
or  anyone  else  at  $1  per  oz.  About  40  per  cent  of  smelters' 
refinery  is  foreign  silver  and  is  intermingled  with  domestic  silver. 
Smelters  contend  that  they  cannot  segregate  American  silver 
and  want  Government  to  accept  amount  of  silver  that  they  can 
prove  is  equal  to  American  silver  purchased  by  them.  Treasury 
willing  to  do  this  if  legal  officer  of  Comptroller  advises  tliat  it  is 
legaL  In  my  opinion  it  is  possible  for  refineries  to  keep  separate 
American  silver  and  foreign  silver.  If  this  is  done  smelters  will 
have  no  trouble  and  Government  will  accept  such  silver  under 
Pittman  Act  and  pay  $1  therefor.  It  may  cost  refineries  some- 
thing to  segregate  silver,  but  they  will  not  hesitate  to  do  it  if 
they  can  get  $1  per  oz.  from  Government  by  such  act  instead  of 
84c.  per  oz.  or  possibly  less  if  they  don't  segregate  it.  I  have 
been  discussing  matter  with  Treasury  Department  today. 
Treasury  Department  will  insist,  however,  that  smelters  settle 
with  miners  on  basis  of  $1  per  oz.  for  silver  that  is  sold 
to  Government,  namely,  American  silver.  The  necessity  for 
Government  being  assured  that  silver  presented  to  it  under 
Pittman  Act  is  American  silver  is  accentuated  by  present  con- 
ditions. Owing  to  condition  of  exchange  in  European  and 
Oriental  countries,  and  great  depreciation  in  purchasing  power 
of  their  money,  such  countries  as  France,  China,  and  Japan  have 
been  compelled  and  are  now  melting  up  their  silver  coin  into 
bulhon   and    using   it   as   a  purchasing  medium   in   foreign   coun- 


Irie.*?.  Germany  has  already  melted  up  and  thrown  on  maiket 
IJractically  all  of  her  silver  coin.  It  is  the  only  thing  these 
countries  have  that  is  worth  anything  near  par  except  gold,  and 
they  have  an  insufficient  quantity  of  that  to  .secure  their  paper 
money.  India  for  first  time  in  history  for  same  reasons  is  now 
melting  up  its  silver  coin  and  using  bullion  with  which  to  pur- 
chase in  foreign  countries.  This  supply  will  eventually  be  ab- 
sorbed, but  before  that  takes  place  it  may  drive  silver  down  to 
an  even  lower  price  in  general  market.  American  silver  and 
American  mines  alooe  are  safe  from  effects  of  this  destructive 
condition.  In  the  United  States  there  are  two  markets  and  two 
prices  for  silver.  Foreign  silver  is  being  sold  to  the  trade  today 
at  84c.  American  silver  at  same  time  is  being  sold  to  Govern- 
ment under  Pittman  Act  for  $1.  This  is  perfectly  fair  to  Govern- 
ment because  Government  sold  same  amount  of  silver  for  $1 
per  oz.  plus  all  costs  of  transaction.  The  Government  loses  nothing 
by  purchasing  American  silver  under  Pittman  Act.  Market  price 
for  American  silver  is  $1,  and  smelters  will  be  compelled  to  settle 
upon  such  basis  for  all  American  silver  purchased  by  them  and 
resold  to  Government  under  Pittman  Act.  Treasury  will  insist 
upon  this.  Kev   Pittmax. 

The  American  Smelting  &  Refining  Co.  today  issued  the 
following  statement,  as  a  result  of  a  conference  at  Wash- 
ington between  Government  officials  and  representatives  of 
the  smelters  and  refiners: 

"The  Mint  officials  in  Washington  yesterday  concluded 
with  representatives  of  the  smelters  and  refiners  the 
methods  under  which  silver  produced  and  reduced  in  the 
United  States  from  ores  sold  to  smelters  will  be  received 
by  the  Mint  under  the  Pittman  Act,  at  ?1  per  oz.,  which 
amount,  less  an  adjustment  on  account  of  Mint  require- 
ments of  1,000  fine,  as  against  the  commercial  999  fine,  and 
the  cost  of  transportation  to  the  Mint,  the  two  approxi- 
mately i  of  Ic,  will  be  paid  to  the  miner. 

"The  American  miner  will,  therefore,  at  once  get  for  his 
silver  99gc.  per  oz. 

"It  is  understood  that  under  this  arrangement  the  smelt- 
ing and  refining  companies  will  be  enabled  to  offer  to  the 
Government  within  a  few  days  several  million  ounces  of 
silver  purchased  by  them  during  the  last  four  months.  Four 
months  has  been  agreed  upon  as  being  the  average  time  it 
takes  between  the  receipt  by  the  smelter  of  the  ore  and  the 
time  when. the  silver  is  finally  refined  and  ready  for  the 
market. 

"The  result  of  this  arrangement  will  mean  that  all  silver 
produced  from  American  mjnes  since  the  price  fell  below 
$1  will  be  relinquished  to  the  mine  on  the  basis  of  $1,  with 
the  above  deductions,  and  that  from  this  time  on  all  Ameri- 
can silver  as  fast  as  it  is  produced  by  the  mines  will  be 
settled  for  at  99ec. 

"All  the  advantages  of  the  Pittman  Act  are  thus  made 
to  inure  to  the  benefit  of  the  American  mine  and  the  Ameri- 
can miner  and  become  at  once  available." 

The  new  interpretation  of  the  Pittman  Act  by  the  Treas- 
ury Department  permits  .\merican  smelters  to  sell  mixed 
silver,  that  is,  silver  of  domestic  and  foreign  origin,  at  one 
dollar  per  ounce  to  a  certain  extent.  Under  this  ruling,  a 
smelter  may  offer  the  Treasury  Department  such  proportion 
of  its  total  output  as  is  equivalent  to  the  domestic  ore  which 
it  has  smelted. 

Telegraphic  advices  to  the  Mints  at  Philadelphia,  San 
Francisco,  and  Denver,  and  the  Assay  Office  of  New  York 
City,  dated  June  15,  provide  a  new  form  of  affidavit  for 
silver  offered  under  these  rulings.  These  affidavits  provide 
for  submitting  mixed  silver  smelted  from  ores  received  at 
the  reduction  works  since  Jan.  17.  This  date  is  chosen  to 
allow  a  four  months'  period  between  the  receipt  of  ore  and 
the  date  at  which  silver  dropped  below  one  dollar  in  the 
market  in  order  that  the  smelter  can  compute  the  propor- 
tion of  his  output  which  is  of  domestic  origin  in  accordance 
with  the  strict  interpretation  of  the  law. 
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Company  Reports 


Natomas  Company  of  California 

Gold;   California 

The  annual  report  for  the  year  ended  Dec.  31,  1919,  of  the 
Natomas  Company  of  California,  one  of  the  most  important 
gold-dredging  companies  operating  in  California,  affords  an 
interesting  insight  into  the  effect  of  changing  economic 
conditions  upon  a  relatively  stable  industry  such  as  this 
one  is  reputed  to  be.  The  company  operates  eleven  gold 
dredges,  nine  in  the  American  River  field  and  two  in  the 
Feather  River  district.  During  1919,  there  was  dredged 
20,48.5,530  cu.yd.  of  gravel.  The  gross-  recovery  was  $1,775,- 
124,  at  a  cost,  including  taxes  and  insurance,  of  $1,313,640. 
The  net  return  was  $461,483.  The  annual  final  net  return 
from  all  of  the  company's  activities  for  the  year  was  $167,- 
547.  The  significant  figures  of  gross  return,  cost,  and  net 
return  per  cubic  yard  of  gravel  follow: 


Gross  Recovery 

Cost 

Net    Return 

Year 

Cents 

Cents 

Cents 

1914-1917 

9.16 

4.57 

4.59 

1918 

8. .31 

5.46 

2.85 

1919 

8.66 

6.41 

2.25 

According  to  the  company's  report,  the  remaining  proved 
dredging  ground  owned  amounts  to  160,000,000  cu.yd.,  or 
at  a  dredging  rate  of  20,000,000  cu.yd.  per  year,  an  amount 
equivalent  to  eight  years'  operations.  A  reduction  in  cost 
of  operation  due  either  to  a  fall  in  prices  or  to  relief  by 
the  Government  would  permit  the  dredging  of  40,000,000 
cu.yd.  additional  ground.  The  company  operates  two  rock- 
crushing  plants  and  is  engaged  in  reclaiming  its  dredged- 
over  lands  for  agricultural  purposes.  The  two  rock-crush- 
ing plants,  one  at  Fair  Oaks  and  the  other  at  Oroville,  have 
been  leased  to  the  Coast  Rock  &  Gravel  Co. 


Plymouth  Consolidated  Gold  Mines 

Gold;  California 

The  director's  report  of  the  Plymouth  Consolidated  Gold 
Mines  Co.  (a  British  corporation  operating  in  California) 
for  the  year  1919  states  that  119,200  tons  of  ore  was 
milled,  valued  at  £148,666  5s  6d,  an  average  of  24s  lid  per 
ton.  Total  yield  was  34,526.99  oz.  gold  and  7,940  oz.  silver. 
After  allowing  for  depreciation,  the  net  profit  realized  from 
the  year's  working  amounted  to  £24,425  12s  6d,  which, 
added  to  the  "appropriation  account"  for  1918,  brought  it 
to  £41,593  lis  3d.  Out  of  this  sum,  two  dividends  were 
paid,"  each  of  Is  per  share,  leaving  a  balance  of  £13,156  13s. 
8d.    Capitalization  consists  of  240,000  shares  of  £1. 

Costs  per  ton  milled  were  as  follows:  Development,  3s 
2.32d;  mining,  10s  1.82d;  milling,  2s  5.46d;  realization  of 
bullion  and  concentrate.  Is  2.44d;  maintenance  and  general 
expenses.  Is  8.70d;  a  total  of  18s  8.74d  per  ton,  which  is 
an  increase  of  2s  9.44d  per  ton  over  the  record  of  1918. 

Although  a  British  corporation,  this  company  was  unable 
to  take  advantage  of  the  "gold  premium"  enjoyed  by  other 
British  operators,  as  operations  were  conducted  in  the 
United  States,  where  no  "gold  premium"  exists. 


Chief  Consolidated  Mining  Co. 

Silver-Lead;  Arizona 

The  quarterly  report  of  the  Chief  Consolidated  Mining  Co. 
for  the  first  quarter  of  1920  indicates  that  22,996  dry  tons 
of  ore  was  shipped,  which  yielded  $678,071.87,  after  de- 
ducting smelting,  transportation,  and  sampling  charges. 
Production  amounted  to  1,517.555  oz.  gold,  651,453.05  oz. 
silver,  2,911,174  lb.  lead;  1,252  lb.  copper,  and  40,216  lb. 
zinc.  The  net  profit  after  payment  of  all  charges  was 
$188,522.08,  from  which  a  dividend  amounting  to  $88,423.20 
(10c.  per  share  on  884.232  shares  of  $1  par  value)  was 
paid.     Surplus  account  on  Mar.  31,  1920,  was  $1,738,789.99. 


Alaska  Treadwell  Gold  Mining  Co. 

Gold;  Alaska 

The  operations  of  the  Alaska  Treadwell  Gold  Mining  Co. 
for  1919  are  summarized  as  follows:  Receipts  from  interest 
and  commercial  profits,  $141,181.39;  expenditures,  Douglas 
Island,  $22,089.17;  general  utility  improvements,  $26,312.71; 
Shakan  prospect,  $18,995.21;  Omilak  venture,  $10,982.99; 
and  other  expenditures  bring  total  to  $123,714.97.  The  net 
receipts  over  expenditures  amounted  to  $17,466.42.  The 
company's  assets  are  $2,112,230.69,  and  liabilities  are  $117,- 
282.92,  leaving  a  surplus  of  assets  over  liabilities,  exclud- 
ing  property   and   plant,   of   $1,994,947.77. 

This  company  plans  the  manufacture  of  ferro-alloys  at 
its  plant,  and  has  installed  a  new  electric  furnace  for  that 
purpose. 

Alaska  Mexican  Gold  Mining  Co. 

Gold;  Alaska 

The  Alaska  Mexican  Gold  Mining  Co.  carried  on  no 
operations  during  1919  other  than  its  20  per  cent  interest 
in  the  joint  utilities  and  in  the  outside  properties  and  gen- 
eral prospecting.  Expenditures  totaled  $43,596.35  and  re- 
ceipts $22,345.10,  leaving  a  balance  of  expenditures  over 
receipts  of  $21,251.25.  The  company's  assets  total  $185,- 
604.58  and  liabilities  wera  $7,703.82,  leaving  a  net  surplus 
of  assets  over  liabilities,  excluding  property  and  plant,  of 
$177,900.76. 


Alaska  United  Gold  Mining  Co. 

Gold;  Alaska 

The  operations  of  the  Alaska  United  Gold  Mining  Co.  for 
1919  are  summarized  as  follows:  Ready  bullion  expenditure 
over  receipts,  $58,798.67.  With  prospecting,  additions  to 
property,  and  other  items  the  net  expenditure  over  income 
was  $78,917.81.  The  company's  assets  totaled  $104,768.83, 
and  liabilities  were  $465,232.96,  leaving  a  net  excess  of  lia- 
bilities over  assets  of  $360,464.13.  It  is  planned  to  dis- 
continue the  effort  of  holding  the  Ready  Bullion  mine  open. 


Simon  Silver  Lead  Mines  Co. 

Silver-Lead;  Nevada 

The  first  annual  report  of  the  Simon  Silver  Lead  Mines 
Co.  for  1919  states  that  receipts,  (including  sales  of 
treasury  stock),  amounted  to  $319,624.71.  Disbursements 
totaled  $217,871.75.  The  property  is  not  yet  in  a  produc- 
ing stage. 


Latest  Rand  Gold  Production 

During  May,  the  gold  production  of  the  Rand,  in  South 
Africa,  amounted  to  699,041  oz.,  an  increase  in  output  over 
the  April  figure,  686,979  oz.  A  table  summarizing  pro- 
duction since  1917  follows: 

RAND  GOLD  OUTPUT   1917-1920 
(Fine  Ounces) 

1920.  1919.  1918.  1917. 

January     670.503  676.059  714,182  782,634 

February     625.330  636,728  659.759  721,321 

March    707,036  712,379  696,281  787.094 

April    686,979  694,944  717,099  742,778 

May    699.041  724,995  741,217  729,385 

June     702,379  727.696  759,724 

July    725,497  736,199  757.890 

August     706.669  740.210  756,658 

September     698.558  708,206  738,231 

October    723,722  679,764  751,290 

November 677,970  658,701  722,839 

December    650.191  641,245  722,419 

Current  rate  of  production  is  below  the  war  rate,  despite 
the  effect  of  the  "gold  premium." 
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Mining  Stocks 

Week  Ended  June  12,  1920 


Stock 

Adventure 

Ahmeek 

•Alaska-B.O 

Allouez 

Anaconda 

Ariz^Com'I 

Bi(?  LrdEC 

UingLmii  Mines 

Calumet  &  Ariz.  ..  . 
Calumet  &  Hecia  . . 

Can.  Copper 

Centennial 

Ceirr  de  Pasco 

Chiel  Consol 

Chile  Cop 

Chino 

Con.  Ariz 

Con.  Copper  M .  .  .  . 

Cop.  Range 

Costal  Cop.  (new) 

Da\*is-Daly 

East  Butte 

First  Nafl 

Franklin 

Gadsden  Copper.  .  . 

Granby  Consol 

Greene-Can 

Hancock 

Ho\ighton 

Howr  Sound 

Inspiration  Con..  . . 

Iron  Cap 

Isle  Boyale 

Jerome  Verde 

Kenneeott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Chief 

Magma  Copper.  . . . 

Majestic 

Mason  Valley 

Mass.  Con 

Mayflowei^O.C 

Miami 

Michigan 

Mohawk 

Mother  Lode  (new) 

Nev   Con 

Nev    Douglas 

New  Arcadian 

New  Baltic 

New  Cornelia 

Nixon  Nev 

North  Butte 

North  Lake 

Ohio  v-'opper 

Ojibway 

Old  Dominion 

Osceola . . . . 

Phelps  Dodge 

Quincy 

Ray  Con 

Ray  Hercules 

St.  Mary's  M.L.... 

Seneca 

Shannon. 

Shattuck,  Ariz 

South  Lake 

South  Utah 

Superioi 

Superior  &  Boston 

Tenn.  C.  &  C 

Tuolumne 

United  Verde  Ex. . . 

Utah  Con 

Utah  Copper 

Utah  M.  &T 

Victoria 

Winona 

Wolveiine 


Hccla 

St.  .To<-eph  Lead. . . 

Stewart 

Utah  Apes 

Am.  Z.  L.  &S 

Am.  Z.  L.  &S.pf... 

Butte  C.  &7. 

Hutto  &  Siiperibr  . . 

Coil,  Tnti'r«t.»  'al 

Xo^v  .lersiy  Z 

.'Success 

Yellow  Pine 

*Cent8  per  share. 


High       Low 
COPPER 


Last  Div. 


Boston 

Boston 

N.  Y.Curb. 

Boston 

N.  Y 

Boston 

N.  Y.Curb. 
Boston 


62i 
1ft 


611 
li 


Boston 

Boston 

N.  Y.Curb. 

Boston 

N.  V 

Boston  Curb 

N.  Y 

N.  Y 

N.  Y.Curb 
N.  Y.  Curb. 

Boston 

Boston  Curb 

Boston 

Boston 

Boston  Curb 
Boston.  .  ,  . 
X.  Y.  Curb. 

N.  Y 

N.  Y 

Boston 

Boston  Curb 
N.  Y.  Curb. 

N.  Y 

Boston  Curb 
Boston 


N.  Y.  Curb. 

N.  Y' 

Boston 


571 

55J 

lOJ 

10 

! 

ft 

n 

9) 

60 

591 

323 

318 

lA 

1 

12 

Hi 

44 

43 

3 

31 

16 

131 

32 

30i 

3,' 

3! 

40 

38 

*30 

♦28 

91 

95 

121 

121 

100 

'93 

2! 

2 

*74 

»62 

29  J 
41 

3i 
53J 
91 


Boston 

Boston 

N.  Y.  Curb. 
N.  Y.  Curb. 
Boston  Curb 
N.  Y.  Curb. 

oston 

Boston 

N.  Y 

Boston 

Boston 

N.  Y.  Curb. 

N.  Y 

Boston  Curb 

Boston 

Boston  Curb 

Boston 

N.  Y.  Curb 

Boston 

Boston.  .... 
X.  Y.  Curb. 

Boston 

Boston 

Boston 

Open  Mar.  . 

Boston 

N.  Y 

Boston  Curb 

Boston 

Boston 

Boston 

N.  Y 

Boston 

Boston 

Boston 

Boston 

N.  Y 

Boston 

Boston  Curb 

Boston 

N.  Y 

Boston 

Boston 

Boston 

Boston 

N.  Y.  Cuib. 
N.  Y.  Culb. 
Boston  Curb 
Boston 

N.  Y. 
N.  Y. 
N.  Y. 
N.  Y.. 
N.  Y. 

N.  Y.  Curb. 

N'.  Y.  Curb. 

Los  Angeips 

tBid  and  asked. 


27i 
H 
3! 
21 
•24 
32 
•21 
2 
31 
6S 
20! 
41 
62! 
6 

I3S 
•15 


17 
17i 


261 
41 
tl95 
50J 
17i 

40 

13! 

11 

"21 

*15 

4! 

4 

10! 

•100 

32 

7 

701 

li 

2! 

•50 

18 

LEAD 

4i 

16 

t*18 

■ZINC 


28 
4! 

3{ 
52 
9 


27 
1! 

n 

2i 
•20 
29 
•21 

2 

3! 

5i 
201 

4i 
61 

5! 
12J 


161 
17 


26 
40 
tl80 
50 
I6i 

40 
13! 

I  1 

21 

•14 

41 

3! 

9i 

•60 

301 

6! 

69 

li 

2! 

•40 

15 

41 
!6 


14i 
45 

8; 

24  i 

205 

"i 

1.10 


14 
45 
8i 
22i 
14 
201 
•4 
1  05 


•80 
62i 

57! 
101 


Mar.  •20.  Q 

Mar. '19, 
Feb.  20.  Q 
Oct.  '18, 


.50 

:  66 
I  00 

.50 


91  Sept.''i9i,Q";25 

59j  Mar. '20.  Q   1.00 

320  Dor.  '19,  Q   5  00 

.  lA    

Hi  Dec  'le,  .S.\   I  00 

43i  .\lai.  '20.  Q   1  00 

3J  Feb.  -20.       10 

16  

311  Mar. '20,  Q    37! 

i  Dec.  18,  Q    05 

3i  

39  Mar.  '20,  Q    50 
•29  

9i  Mar. '20,  Q    .25 

12!  Dec.  '19,  A     50 

•93  Feb.  '19,  S.\   .15 

2  

•73  

38  May  '19.  Q   1.25 

28!  Feb.  '19,0   1.50 

41  

•50  

3i  .\pr.  '20,0    .05 

52J  Apr.  '20.  Q   1  50 

9  Feb  ■19.  M    25 

29  Sept.':9,  S.\    50 

A  

271  Mar. '20,  Q    .50 

I!  

3i  

2i  

•22  

29  .Ian.  '19.  Q    .50 

•21  

2  

3!  N'ov. '17,  Q   1  00 

6  

20!  May  'lO.Q  50 

4!  

61!  Feb.  '20,0   1  50 

51  

I2J  Mai. '20.  Q    .25 

•15  

3  

3  

16!  May  '20,      .25 

•9  

171  Oct.  '18.  Q    .25 

•75  

,1^  ;:;::;:;::::::::: 

26  Dec.  '18,  Q   t  00 

40  .Mar.  '20,  Q     50 
.\pr.  '20,  (J   2  50 

50  Mar.  '20,  Q       I  CO 

17  .Mar.  '20,  Q     25 
•75  

40  Dec.  '19,     2  00 

13)  

11  Xov. '17,  Q    .25 

9!  Jan.  '20.  Q    .25 

21  

♦14  

41  .Apr.  '17,     1.00 

3;  

101  Mav  '18.  I    1  00 

•60  .May  '13,       10 

31!  Mav  '20.  li  50 

6|  Sept. '18,       25 

70!  Mai.  '20,  Q   I  50 

1>  Dec.  '17.      .30 

2!  

•50  

18  Jan.  '20,  Q    .50 


June  '20,  Q     20 
Mar. '20.  QX   50 


41 
16 
M6   Dec.  '15, 
1|   N'ov. '1 


14 
45 
8i 
241 
14' 
203 
•41 
1  08 


Mhv  '17, 
.M:iN    ■20,  Q 
Julv,  '18,  I 
•Sep;.  '17, 
June  '20,  Q 
Mav  '20,  f5.\ 
July  '16, 
Mar.  '20,  Q 


05 
25 

I   00 

1   50 

50 

I    25 

50 

4  00 

.03 

.03 


.Maskn  Gold 

Alaska  Juneau 

Carson  Hill, ...;.... 

Cresson  Go7d 

Dome  Kx 

Dome  Lake 

Dome  Alines 

Golden  Cycle 

Goldfield  Con 

Hedloy 

Hollinger  Con 

Hoiiiestake 

Kewanas 

Kirklaiid  l.ake 

Lake  .■^hore 

.Mcliityre-rorcupine 
Porcupine  C  rown  . .  . 

Portland  

Reorgan.  Booth 

Silver  Pick 

Teek  Hughes 

Tom  Reed 

United  Eastern 

\'indicator  Consol.    . 

West  Dome 

White  Caps  Min 

Yukon  Gold 


Eich. 

N.  Y 

X.  Y 

N.  Y.  Curb. 
N.  Y.  Curb. 
Toronto.  . .  . 
Toronto. . . . 

N.  Y 

Coin.  ."^prgs. 
N.  Y.  Curb. 

Boston 

Toronto.  . . . 

N.  Y 

N.  Y.  Curb. 
Toronto.  .".  . 
Toronto.  . .  . 
Toronto. . . . 
Toronto.  . .  . 
Colo.  Sprgs. 
N.  Y,  Curb. 
N.  Y.  Curb. 
Toronto.  .  .  , 
Los  .\ngeles 
N.  Y,  t  urb 
Colo.  ,Sprgs. 
Toronto.  . .  . 
-V.  Y.  Curb. 
Boston  Curb 


High 
GOLD 

u 

2^1 


Low        Last 


Last  D;v. 


201 

•20 

•51 

♦51 

91 

91 

92 

•75 

10 

•9! 

•  4         1      

2J  2J      

27  27i     

1!  .Mar.  '20,               10 

'20'      

•5!     

9J  \rr.   '20,  Q           25 

>75  Nlay  '20,  Q          02 

MO  Dec.  '19,               05 

41  June  '19.                10 

5.75       5.40       5.50  Apr.  '20.              05 

531          531          53J  .Sept. '19.               50 

2  1  11      

•48         '45         '45       

1   00       I   00       1   00  Oct.   '19,           .024 

1.94       1  87       1   87  Mav  '20,              05 

•261        ^26         •26}  July   '17,               03 

•60         ^56         ^59  .\pf.  '30,  Q       .014 

•6           •4!         •4  May  '19,             .05 

•9  »7  »8       

•121       'li         '\2       

1    63        I    60        1    61  Dec.  '19,                02 

3ft          3A          3A  Apr.  '20.  Q           21 

•20        *]?         •IS  Jan.   '20.0         .01 

•61  *i  •6}      

*12  *6i        •ll        

I             I             1  June  '18,           .02) 


SILVER 


.\rizona  Silver 

Bailey 

Beaver  Con 

Coniagas 

Crown  Reserve 

Kerr  Lake    

La  Rose  

McKinley-Dar 

Mining  Corp 

Xipissing 

Ontario..Sil\^ei 

Ophir  Silver 

Peterson  Lake 

Si!.  King  Ariz. (new)  . 

Temiskaming 

Trethewey 


Boston  Curb 
Toronto. . . . 
'I  oronto. . . . 
Toronto. . .  . 
Toronto. . . . 

Boston 

Toronto.  . .  . 
N.  Y.  Curb 
Toronto  .  - . 
N.  V.  Curb. 

X.  Y 

X.  Y.  Cuib 
Toronto.  .  .  . 
X.  Y.  Curb. 
Toronto.  .  .  . 
Toronto.  . .  . 


•65 

»6 

•42 

*24 

.3'5' 

•52 

.90 

9! 

71 

^14? 

•66 

•34 

•32; 


Atlanta   

Barnes-King. 

Bos',  i  Mont 

Cashbo.v 

El  Salvador 

Goldfield  Merger. . . 

Jim  Butler 

Jumbo  Extension  . . 
Louisiana  Con. . .  . 
MacXaniara  M. .  .  . 
X.Y.  Hond.  Rosar  . 
Tonopah- Belmont-  - 
Tonopah-Dividc  . . . 

Tonopah  I-'-x 

Tonopah  Mining. .  . 
West  End  Con 


GCLD  AND 

N.  Y.  Curb.        •2! 
Butte I    2« 


X.  Y.  Curb 
N.  Y.  Curb. 
X.  1  .  Curb. 
X.  \  .  (  urb. 
X.  ^  .  Curb. 
\.  Y,  Curb. 
X.  Y.  C.Tb. 
X.  V.  Curb. 
Open  Mai.  . 
X.  V.  Curb 
X.  V.  Curb 
X.  Y.  Curb 
X.  Y.  Curb. 
N.  Y.  Curb. 


*7I 

•7 

21 

'2 

•17 

•61 

i 

tl41 

li 

IH 

II 


•37 
»5 
*37 
t2.90 
•22 
3! 
•35 
•48 
1.85 
8! 
6i 
ft 
•12 
•52 
•32 
•27 

riLVER 

•1 
1   22 
•70 
•5 
21 
•I! 
•14 
•5 
H 
ft 
+  13 
IJ 

Ik 

II 

1) 


•45  Apr    '20,  M         .03 

•5  'ipr.    '16,               .05 

•39;  Mav  '20,             .03 

Mav  '20.  Q  25 

•22  Jan.    '17,              05 

3}  Sept.    19,            I   00 

•34!  Apr.   '18,               02 

•48  Api.   '20.  Q           03 

1   90  .Sept.  '19.           .121 

9  Apr.   '20.  Q         .25 

7  .Ian.    '19,  Q         .50 

A  Jan.     12,              .10 

•13!  .Ian.    '17,            .OIJ 

»58       

•33  Jan.   '20,              04 

•28!  Jan,    '19,             .05 

•I!      

1.22  Xov.  "19,  Q          05 

'70         .- 

•6        

21      

♦  r.      

•16'  Aug.  '18,  SA       .07 

•6  June  '16,              .05 

H      

J  May  '10,           .02! 

Apr.   '20,  50 

lA  Jan.    '20,  Q           05 

I  A  Apr.  '20,0          05 

li  Oct.   'P,  SA         15 

ij  Dec.   '19   SA        .05 


SILVER-LEAD 


Caledonia N.  Y.  Curb.      '28         ^25 

Consol.  M.&S Montreal     .        26;  25J 

Daly-West Boston       .  .  4!  4| 

Eagle  &  Blue  Bell. .  .  Boston  Curb 

Electric  Point Spokane,,..      *4r. 

Fed.  M.&S N.Y 13i 

Fed.  M.  &  S.  pf X.  Y 35i 

Florence  Silver Spokane 

Iron  Blossom X.  Y.  Curb  A 

Mareh  .Mines N.  Y.Curb       *\7 

Prince  Consol N.  Y.  Curb  ft 

Bambler-Cariboo  . . .  Spokane  ♦8 

Rex  Con N.  V.  Curb.      'U 

.Stand.  S.  I X.  Y.  Curb.         4 

Tamarack-CuBter  . . .  Spokane.         2 .  50 

Wilhert X;  Y.  Curb.        *5 

NICKEL-COPPER 

InternaflXickcl ..    .  X.Y 18  17! 

IntcrnaflXick.pf...  X.Y 80!  80 


•27 

25; 

41 


June, 

Apr. 

Apr. 


•38 
10! 
35i 


•14 

i 

•7! 
•13 

2,35* 

•4 


2A     Apr 
•38       May 
Jan. 
Mar. 
.\pr. 
.ft  Apr. 


351 

*45 


I 

•8 
•13 
1 
2.45 
•4! 


Xov. 
Feb. 


•20,  M 
20,  Q 
20,  Q 
20,  Q 
20,  SA 
09, 
20.  Q 
19, 
'20,  Q 

17,       ' 
19, 


01 

.62! 

.15 

.10 

.03 

1.50 

75 

.OH 

.02  J 

02! 
.01 


Oct. 
Dec. 
Nov. 


17i      Mar. 
801      May 


•17, 
•19. 
•17. 

•19, 

■20,  g 


Jan.    •I 9, 


Ot'lCJtSILVER 

New  Mria Boston 

TUNGSTEN 
Boston  Curb     ^6  •? 

VANADIUM 

X.Y 83)         7H 

ASBESTOS 

.\sbestos  Corp Montreal ...        84  74 

.\sbc8t09  Corp.  pf.  .  .      Montreal    .  .        90  85 

MINING.  SMELTING  AND  REFINING 

X.Y 61!  594  60J     June 


.05 
.03 
.01 

50 
1   50 


.25 


Mojave  Tungsten. 
Vanadium  Corp..  . 


81!     Apr.   ^20,  I 


84 
90 


Apr. 
Apr. 


.\m. 


.  &R. 


Am.  S.  &R.pf 

.■\ln.  Sm.  pf..\ 

r.  S.  Sm.  R.  &  M. 
U.S.S.R.&  M.  pf. . 


X.  Y.  . 
X,  Y. . . 
N.  Y... 
Boston. 


90! 
441 


89i 

57| 

43 


i 

901  June 

76j  Apr. 

581  Apr. 

43}  Apr. 


'20,0 
•20,  (J 

'20.  Q 
'20,  Q 
'20,  0 
'20,  Q 
'20.  Q 


.50 


1.25 
1.50 


1  00 
1  75 
1.50 
I  50 
.871 
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Current  Prices  of  Materials  and  Supplies 


IRON  AND  STEEL 


SHEETS — Quotations  are  in  cents  per  pound  in 

also  the  base  quotations  from  mill: 

Large 

Mill  Lots          St.  Chi- 

Pittsburgh      Louis  cage 

$3  55-6  00      7.09  7  02 

3  60-6  05       7.09  7  07 

3.65-6.10       7.09  7.12 


\-arious  cities  from  warehouse. 


Blue  Annealed 

No.  10 

No.  12 

No.  14 

Black: 

Nos    18  and  20 4  15-6 

Nos.  22  and  24 4  20-6 

No.  26 4  25-6 

No.  28 4.35-6 

Galvaiuzed; 

No.  10 5 

No.  12 4 

No.  14 4 

Nos.  18  and  20 5 

Nos.  22  and  24 5 

No.  26 5 


80-7  50 
80-7  60 
80-7  60 
10-7  90 
25-8  05 
40-8  20 


San 
Fran- 
cisco 
8  25 
8  30 
8.35 


—  New  York . 

Cur-  One 

rent        Yr.  Ago 


$6  62-  8  00 
6  67-  8  05 
6.72- 


8   10 

8  10 
8  10 
8   10 


No.  28 5-70-8  50 


7  80 
7  85 

7  90 

8  00 

8  50 
8  60 
8  60 

8  90 

9  05 
9  20 
9   50 


7  80- 
7   85 
7   90- 
8.00- 


8.10 

8  80 
8  85 

8  90 

9  00 


10  10 

10  10 

10  40 

10  55 

10  70 

11  00 


8  25-10  00 
8  35-10  10 
8  35-10  10 
8.65-10  40 
8  80-  10  55 

8  95-10  70 

9  25-11   00 


4 
4 
4 

5 
5 
5 
5 

5 
5 
5 

5  90 

6  05 
6  20 
6  50 


Acute  scarcity  in  sheets,  particularly  olack,  galvanized  and  No.  16  blue  enam- 
eled. Automobile  sheets  are  unavailable,  except  in  fugitive  instances,  when 
prices  range  to  1  5c.  per  lb. 

STEEL  RAILS — The  following  quotations  are  per  ton  f.  o.  b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  100  lb.  is 
charged  extra: 

, Pittsburgh ' Chicago 


Current 


Standard  bessemer  rails....$45  00(n  $60  00 
Standard  openhearth  rails  47  00(a  60  00 
Lightrails.  8tol01b...  2  58!*@.3.75 
Light  rails,  12  to  14  1b...  2  54*  @3.75 
Lightrails,  25  to  45  lb. .  .       2.45*  @3.75 

*  Per  1 00  lb. 

NOTE — The  lower  price  is  that  of  the  U 
mostly  speculative  and  higher  prices  prevail. 


One 
Year  Ago 


Current 


Or 
Year 


Ago 


$45  00     $45  00(d  $60  00  $45  00 

47  00       47,00@.  60  00  47  00 

2  585*    2.585*(S3  75  2  835* 

2.54*       2  54*  @3  75  2  79* 

2.45*       2.45*  S3  75  2  70* 

S.  Steel  Corp.,  but  the  market  is 


TRACK  SUPPLIES— The  following  prices  are  base  per  1 00  lb.  f.o.b. Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

. Pittsburgh ^ 

One  Year 
Current        Ago 
Standard  railroad  spikes, 

A  in.  and  larger $4,00         $3,25 

Track  bolts 6,00-6.50     4  90 

Standard  section  angle  bars  3  00-4,00      3  00 


Chicago      St.  Louis 


$3.62 
4  62 
3  02 


$5.34 

I^remium 

Premium 


San 
Fran- 


$5.65 
6,65 
4,90 


STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f.o.b.  mill, 
Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 
$2. 55  places  named: 

Mill  —  New  York  — 

Pitts-  Cur-             I  Year             St.          Chi- 

burgh  rent              Ago            Louis      cago 

Beams,  3  to  1 5  in $2  45(3  $4  $4  47            $3  47        $4  04         $3  97 

Channels,  3  to  1 5  in .. .  2.45<ai4  4  47  3  47  4  04  3  97 
Angles,  3  to  6  in.,  J  in. 

thick 2  45@  4  4  47               3  47           4  04           3,97 

Tees,  3  in,  and  larger,  ,      2  45(3'   4  4  52               3  52           4  09           4  02 

Plates 2,65(8;   4  4  67               3  67           4,24           4   17 

STEEL  SHEET  PILING — The  following  price  is  base  per  100  lb.  f.o.b.  Pitts- 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current                            C>ne  Month  .^go              One  Year  Ago 
$2  55(ai$3  65 $2  55(3  $3  65 $2  55 

RrVFFS — The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

-  Warehouse- 


J  in.  and  larger. .$4.  50 

i  in.  and  larger'..  4.  60 

iand  H 4.75 

}and  A 5,00 


Chi- 
cago 
$5.37 


St. 
Louis 
$5.44 

5  54 
5  54 
5  54 


San 
Fran- 
cisco 
$6.63 


6  75 

7  00 
7.25 


Dallas 
$7.50 

7.50 
7,50 
7  75 


—  New  York  — 
Mill         Cur-  One 

Pittsburgh    rent     Year  Ago 
$6,00       $5  05 
CONE  HEAD  BOILER 
7,10         5.15  5  47 

7.25         5,30  6,62 

_„. 7.00        5  55  5.97 

Lengths  shorter  than  1  in.  take  an  extra  of  50c.    Lengths  between  1  in.  and  2  in. 
take  an  extra  of  25c. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

New  York  and  St.  Louis 

Hercules  red  strand,  all  constructions 20% 

Patent  flattened  strand  special  and  cast  steel 20% 

Patent  flattened  strand  iron  rope 5% 

Plow  steel  round  strand  rope 30% 

Special  steel  round  strand  rope 30% 

Cast  steel  round  strand  rope 22^% 

Iron  strand  and  iron  tiller 5% 

Galvanized  iron  rigging  and  guy  rope -t- 1 2% 

.'^an  Francisco:    Galvanized,  iron  rigging  and  guy  ropes,  -|-17i%  :    bright  plow, 
25%  off.         .  ,        , 

Chicago,  +  1 21  on  galvanized,  30  off  on  bright. 

HORSE  AND  MULE  SHOES— Warehouse  prices  per  100  lb.  in  cities  named : 

Mill  Cin-  Birm- 

Pittsburgh       cinnati         Chicago        St.  Louis  ingham 

Straight $5.75  $7,50  $7,00  $7,00  $7.00 

Assoned 5,85  7,50  7,15  7    15  7  25 

BAR  IRON  AND  STEEL- 

Iron  bars $2 , 


-Per  1 00  lb.  to  large  buyers  at  mill,  Pittsburg  h  : 

35(3  $4,  00  Steel  bars $4.27(3  $4  50 


COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 
New  York  Cincinnati  Birmingham  St.  Louis 

$0.10  $0,165 


$0.  18 


$0,11 


Chicago 
$0,15 


DRILL  STEEL — Warehouse  price  per  pound: 

New  York 

|?';d I4e. 

Hollow 1 6c. 


St.  Louis 
1 3c. 


Birmingham 
15c. 


STEEL  AND  IRON  PIPE— The  following  discounts  are  for  carload  lots  on 
the  1  ittsburch.  basing  card,  discounts  on  steel  pipe,  applying  as  from  January14, 
1920,  and  on  iron  pipe  from  January  7.  1920. 

BUTT  WELD 


Inches 
J  to3 


Steel 

Black 

Per  Cent 

54 


Iron 
Black 
Per  Cent. 
.        341 


2 

2}  to  6 

7  to  12 

13  and  14.  . 
15 


J,  i  and  J..  . 


i  to  IS. 
2  to  3 . . 


Galvanized 
Per  Cent.  Inches 

4U  Jtoli.... 

LAP  WELD 

47                      345                     1i 24S 

50                    37J                   IJ 315 

47  335                  2 285 

37}                  25  to  6 305 

35                  ....                   7  to  12 275 

BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 

43                    255                  } -1-7 

48  355        1 235 

52  395       5 285 

53  405        I  to  15 345 

LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 


Galvanized 

Per  Cent. 

185 

95 
175 
145 
175 
145 

+40 
65 
155 
19} 


2 45        335        U 215  61 

2Sto4 48         36}         15 275  13} 

4!  to  6 47                     355                    2 295  16} 

7to8 43                     29}   ■                25  to  4 315  195 

9to12 38                     24}                   45to6 305  18} 

7  to  8 225  105 

9to  12 175  55 

From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 
pipe: 


New  York 

J  to  3  in.  butt  welded 40%, 

3}  to  6  in.  lap  welded 35% 


New  York 
. .     24% 
. .     20% 


Black 

Cleveland 

40% 

42% 

Galvanized 

Cleveland 

31% 
27% 


Chicago 

40(3i  54% 
40(3)50% 


i  to  3  in.  butt  welded 

3}  to  6  in.  lap  welded 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  list  plus  225% 
Cast  iron,  standard  sizes,  net. 


Chicago 
30  ^;405% 
275(3  375% 


NUTS — From  warehouse  at  the  places  named,  on  fair-sized  orders,  the  follow- 
ing amount  is  deducted  from  list; 

New  York                 Cleveland  Chicago 

Current        One        Current      One  Current      One 

Year  Ago                   Year  Ago  Year  Ago 

Hot  pressed  square -(-$4  00      $3  25         $0.75       $1,90  $0  50     $2  00 

Hot  pressed  hexagon.,  ,-f   4  00        2   70               ,75          1.90  .50        2  00 

Cold  punched  square,   -I-   4  00        3   25               ,75          1.90  ,50        I    30 

Cold  punched  hexagon -I-  4  CO        2,70              .75          1.90  .50       1.30 
Semi-finished  nutssellat  the  following  discounts  from  list  price: 

Current  One  Year  Ago 

New  York 30%  50-10% 

Chicago 50%  50%, 

Cleveland 50%  60-10-10% 

MACHINE  BOLTS — Warehouse  discounts  in  the  following  cities: 

New  York     Cleveland  Chicago 

f  by  4  in.  and  smaller list                  40%  30% 

Larger  and  longer  up  to  1  in.  by  30  in -f20%              20-10%  20% 

WASHERS — From   warehouses  at  the  places  named  the  following  amount  is 
deducted  from  list  price: 

For  wrought-iron  washers:  ' 

New  York...  ..  .    List  Cleveland $3  00  Chicago $3.00 

For  cast-iron  washers  the  base  price  per  100  lb,  is  as  follows: 
NewYork $7.00  Cleveland $4,50  Chicago $4.25 


CONSTRUCTION  MATERIALS 


2-Ply 

3-Ply 

l.cl. 

c.l. 

$2.90 

$3.45 

2.00 

3.10 

PREPARED     ROOFINGS — Standard     grade     rubbered     surface,     complete 
with  nails  and  cement,  costs  per  square  as  follows  at  manufacturing  points: 

I -Ply 

c.l. 

No.  I  grade $2  40 

No.  2  grade 2,15 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $3.50  per  roll 
in  carload  lots  and  $3.75  foi  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $7.75  per  square  in  carloads;  $8.00  in 
smaller  quantities,  in  Philadelphia. 

ROOFING  MATERIALS — Prices  per  ton  f.o.b.  New  York  and  Chicago; 

Tar  felt  (14  lb,  per  square  of  100  sq.ft.)  per  roll $3  50 

Tar  pitch  (in  400-lb.  bbl)  per  1001b I   85 

.\sphalt  pitch  (in  barrels)  per  ton 46.50 

Asphalt  felt  (light)  per  ton 118,00 

Asphalt  felt  (heavy)  per  ton 119  50 
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HOLLOW  TILE—  .     , ,     , , 

Minneapolis *"  2a' 

Seattle 0* 

Los  Angeles " 

New  Orleans •  j  ^° 

Cincinnati •  1*5 


8x  I2x  12 
$0,158 
.175 
.175 
.264 
.2186 


12)1  I2x  12 

$0,248 

.30 


.38 
.3286 


LUMBER — Price  per  M  in  carload  lots: 


P. 

Boston $100.00 

Kansas  City. .. .      54.00 

.Seattle 

New  Orleans....      53  00 

St.  Paul 62  00 

Atlanta 62  50 

Baltimore 75  00 

Cincinnati 48.00 

.Montreal 80.00 

T.os  Angelest 

Denver 


-8  X  8-Tn.  X  20-Ft.  and  Under- 


Fir 

$85  00 

51    25 

34  00 

"6i;oo 

64  50 

■55  00 

80  00 

57  00 

65  00 


Hemlock 


$51    25 


61    00 
66  00 


55  00 
65  00 


65.00 


Spruce 
$80  00 
51.25 

■47  50 
76  00 

12x1  2-in. 
20  Vt.  and  Under 


55  00 
60  00 


65  00 


P. 

$111  00 

65  00 

59  00 
43  00 
79  50 
87  50 
55  00 
73  00* 


Fir 
$105  00 
51  25 
35  00 

58  00 
82  CO 


73  00 
59  00 
66  00 


l-In.  Rough,  lO-In.  x  16-Ft. 
and  under 


Boston $115  00 

KansasCity 113  50 

Seattle 

NewOrleans 61  00 

St.  Paul 54  00 

Atlanta 85  00 

Baltimore  (box) 65^67  50 

Cincinnati 55  00 

Montreal 75  00 

T.os  Angeles 

Detroit 

Denver 


Fir 
$85  00 
106  50 

37  50 

54  00 
90  00 


Hemlock 
$65  00 
106  50 


2-In.  T.  and  Gr, 
10  In.  X  16  Ft 
P. 


53    00 


50  00 
66  00 


55  00 
75  00 
58  00 

(no  (juotations) 
62   CO  62   00 


$100   00 
124   00 

67   50 
64   50 
77  50 
60-65  00 
48  00 


140  00 


Fir 
$85  00 
112  75 

38  50 

58  50 
87  50 

50  00 


127.50 


*Montreal — Up  to  32  ft. ;  over  which,  $3. 00  per  M.  increase  up  to  30  ft. 
tBa.se  price,  2x3'sand  2x  4'.s.  8  to  Mft  ,is$54  00 
Detroit — Dimension  stuff  ranges  from  $60  to  $68. 

NAILS — The  foUowinK  quotations  are  per  keg  from  warehouse: 

Mill                 St.  San 

Pittsburgh         Louis             Dallas             Chicago  Francisco 

Wire :..$3.25C«4         $4;50            $6  90              $4.15  $5  30 

Cut 5.40               7  40                 6  45  6  90 

PORTLAND  CEMENT — These  prices  are  for  barrels  in  carload  lots,  without 

bags. 

One  Year  .\go 

Current          One  Month  Ago  Without  B:>gs 

New  York  (delivered) $3.30                       $3.20  $2  30 

Jersey  City  (delivered) 2.47                          2.47  2  27 

Boston 2.60                          2.60  2.42 

Chicago 2.15                          2.00  2.00 

Pittsburgh 2.20                          2.05  2.05 

Cleveland 2.42                          2.32  2  32 

NOTE — Charge  for  bags  is  generally  I5c.each,  60c.perbbl. 


LIME — Warehouse  prices 


Finished  Common 

NewYork $19  50  $18.50 

KansasCity 27  20  26.20 

Chicago -  .  

St.  Louis 25  00  21.00 

Boston 26.25  24.25 

San  Francisco 20.00  16   00 

Minneapolis 24.00  19.00 

NewOrleans 2.25t 

NOTE— Refund  of  $0. 10  per  barrel. 

•  300-lb.  barrels.       t  180-lb.  barrels. 


—  HydratedperTon—    —Lump  per  200-lb.  Barrel- 


Finished  Conin 

$3.50*atplant$3  30 
2.50  "    ■- 


2.40 
3'.4bt 

V.m 


2.40 

1  75 

2  25 
3.251 
2  25 

I   60 
2.45 


LINSEED  Oil These  prices  are  per  gallon: 

. NewYork  .         . Chicago . 

Current      Year  Ago  Current      Year  Ago 

Raw  per  barrel  (5  bbl.  lots) $1.73           $1.76  $2.05           $1   78 

5-gal.can8 1.75*           1.89  2.30             1.98 

*  To  this  oil  price  must  be  added  the  cost  of  the  cans  (returnable),  which  is 
$2.25  for  a  case  of  six. 

WHITE  AND  RED  LEADS— 500-lb.  lots  sell  as  follows  in  cents  per  pound: 


Current 


■Red 


One  Year  Ago 


-White- 


Dry  In  Oil 

lOO-lb.  keg 15.50  17.00 

25-and  50-lb.kcga..    15  75  17.25 

l2J-lb.kcK 16.00  17.50 

5-lb.  cans 18  50  20  00 

l-lb.  cans 20  50  22  00 


Dry 
13  00 
13  25 
13.50 
15  00 
16.00 


In  Oil 
14  50 

14  75 

15  00 
16.50 
17  50 


Current    1  Yr.  Ago 
Dry  and    Dry  and 


In  Oil 
15  50 

15  75 

16  00 
18  50 
20  50 


In  Oil 
13  00 
13  25 
13  50 
15  00 
lb  00 


MINING  AND  MILLING  SUPPLIES 

HOSE—  FIRE  50-Ft.  L.^ngths 

Underwriters'  2j  in $0,85  per  ft. 

Common,  2i-io 30% 

AIR 
First  Grade       Second    Grade     Third  Grade 
J-jn.pcrft $0.60  $0.40  $0.30 

STEAM— DISCOUNTS  FROM  LIST 
First  grade 20%  Second  grade 30^  Third  grade 35""^ 

LEATHER  BELTING — Present  discounts  from  fair  quantities  (i  doz.  rolls): 

Light  Grade        Medium   Grade        Heavy  Grade 

St.Loui8 30%  25^;  20% 

Chicago 30%  25%  20<o 

Birmingham 30%  25%  20% 

Cmcinnati 30%  25%  20% 

RAWHIDE  LACING— For  cut,  best  grade,  25%,  2nd  grade,  SO-^;,.    For  laces  in 
eidcb,  79o.  per  sq.ft.;  2nd,  75o.    For  semi-tanned:  out,  20%;  sides,  83c.  per  sq  .ft. 


MANILA  ROPE — For  rope  smaller  than  |-in.  the  price  is  }  to  $0.02  extra 
while  for  quantities  amounting  to  less  than  600  ft.  there  is  an  extra  charge  of 
$0.01.  The  number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  i-in., 
8ft.,  i-in,  6;  i-in..4J;  1-in  .  1 1-in  .  2  ft.  10  in.:  I  i-in.,  2  ft.  4  in.  Following  is 
price  per  pound  for  \  in.  and  larger,  in  1200-ft.  coils: 

Boston $0.3DJ  KansasCity 0.305 

New  York .29  New  Orleans .29 

Cincinnati 27  Seattle .28 

Chicago 275  St.  Louis 265 

St. Paul 275  Atlanta 295 

.San  l'>:tnci8co 27 


P.\C:KtNG — Prices  per  pound: 

Kubb.r  and  duck  for  low-pressure  steam $1    00 

.\sbestos  for  high-pressure  steam    I    70 

Duck  and  rubber  for  piston  packing I   00 

P'lax,  regular 1  .  20 

Flax,  waterproofed 1.70 

Compressed  asbestos  sheet .90 

Wire  insitrtion  asbestos  sheet I  ,  50 

Hubber sheet. 50 

Rubber  sheet,  wire  insertion .70 

Rubber  sheet,  duck  insertion .50 

Rubber  sheet,  cloth  insertion .30 

Asbestos  packing,  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes 1    30 

Asbestos  wick,  J-  and  l-lb.  balls .83 


RAILWAY  TIES — For  fair  size  orders,  the  following  prices  per  tie  hold: 

7  In.  X  9  In.  6  In.  x  8  In 

Material  by  8  Ft.  5  In.  by  8  Ft. 

Chicago— Plain $1.48  $1.33 

San  Francisco — Douglas  fir,  green 1.74  1 .  24 

iSan  Francisco — Douglas  fir,  creosoted 3.36  2.38 

Prices  per  tie  at  Missouri  niills:  St.  Louis  prices  about  25c.  higher; 


Untreated  A  Grade  While  Oak 

6x8x8 

No.  1 $0.70 


No.  2. 

No.  3 

No.  4 

7x9x8  u  liite  oak 

7x9x8  red  oak.  No.  4. 


.80 
.90 
.98 
1.05 
.80 


Untreated  A  Grade  Red  Oak 

6x8x8 

No.  I $0.55 


No.  2. 
No.  3. 
No.  5. 


.65 
.75 
.87 


FLOTATION"  OILS— Prices  of  oils  for  flotation,  in  cents  per  gal.  in  bblt. : 

Chicago  - 


Pure  steam-distilled  pine  oil,  sp.gr. 

0.93-0.94 

Pure  destructively  distilled  pine  oil .. 

Pine  tar  oil,  sp.gr.  1.025-1.035 

Crude  turpentine,  sp.gr.  0.900  0.970 
Hardwood  creosote,  sp.cr.  0.9t)-0.99* 

*F.  o.  b.  Cadillac,  .Mich. 


New  York 

$1.75 
1.60 

.48 
1.75 

.35 


In  Bbl. 

$1.80 

1.70 

.42 

2.25 


Carloads 

$1.74 

1.65 

.40 

2.08 


COTTON  WASTE — The  following  prices  arc  in  cents  per  pound; 

New  York . 

Current        One  Year  .\go       Cleveland 

White 11.00-15  50  13  00  16.00 

Coloredmixed 7.00-10.50  9.00-12.00  12.00 


Chicago 
11.00-14   00 
9.50-12   00 


WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

13}xl31  I3ix13} 

Cleveland $55.00  $65.00 

Chicago 4 1 .  00  43 .  50 


EXPLOSIVES— Price  per  pound  of 

keg  for  black  powder; 

Low  Freezing 

20';, 

New  York 

Boston $0  225-24 

KansasCity .2475 

NewOrleans 2425* 

Seattle 18 

Chicago 2175 

St.  Paul 185 

St.  Louis 2175 

Denver 205 

Dall.is 265 

Los  .\ngele3 .22 

.\tlanta 22 

Baltimore .225 

Cincinnati .2275 

Montreal 28 

*  For  50%. 


dynamite  in  small  lots  and  price  per  25  lb. 


-Gelatin — 

Black 

40% 

60% 

80% 

Powder 

$0.3425 

$0.3425 

$2  30 

.245-28 

.25-31 

.3525 

2  40 

.27 

.30 

.3425 

2  45 

.2825 

.2825 

.38 

2  45 

.2175 

.2475 

.29 

2.60 

.2525 

.2975 

.34 

2.45 

.2275 

.2525 

.2950 

2  25 

.26 

.285 

.295 

1.90 

.2475 

.2725 

.315 

2.50 

.275 

.3025 

2.60 

.27 

.31 

2  95 

.245 

.265 

2  55 

.2675 

.3075 

.325 

2   40 

.2525 

.2725 

2   30 

.31 

.34 

.38 

3.90 

CHEMICALS 


SODIl'M  CYANIDE— New  York  price  is  24((i  25c.  per  lb.; 
St.  Louis,  31c.;  Birmingham.  45c. 


Chicago,  3IJc.: 


SODIUM  SULPHlnF. — New  York  price  per  pound  is  9c.(n  lOe.  for  concentr.nted, 
Chicago,  6c.  for  concentrated,  3c.  for  crystals.  Concentrated  comes  iti  50()-lb. 
drums:   crystals  in  440-lb.  bbl. 

ZINC  DUST— For  350  mesh  the  New  York  price  is  12J-l3ic.  per  lb.;  Chicago, 
13c.;  St.  Louis,  12c. 

ALUMINUM  DUST— Cliiciiuo  price  IS  $1.10  per  lb.;  Birmingham,  $1.52. 

MINERS'  LAMP  CARBIDE— Prices  net  f.o.b.  cars  at  warehou.^e  points; 

Union  Cameo  Union  Union 

100-l.b.  100-l.b.  Single  25-Lb. 

Drums  Drums  25-Lb.  Ton 

Per  Ton  Per  Ton  Drums  Lots 

East  of  the  Mississippi,  North 

of  Chattanooga $106  00  $10100  $152  $149 

Southeastern  portion  U.  S.  A  .      115  50  110  50  163  160 

Texas  (except  E.  Paso) 124  00  119  00  U  74  1.71 

El  Paso,  Texas 126.00  121    00  I   77  U  73 

Denver,Colo 124.00  119  00  174  171 

WestCoa.st 129. 0l<  124  00  181  177 
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The  First  Citizen  of  America 

CURIOUSLY  enough,  the  scant  attention  paid  to 
Hoover  at  the  Republican  Convention  only  serves, 
after  the  tumult  has  died  away,  to  bring  out  his  per- 
sonality and  character  in  stronger  relief.  With  all 
respect  to  Senator  Harding  as  an  honest,  typical  Amer- 
ican citizen,  how  gigantic  does  the  record  of  Hoover 
loom  up  against  this  background,  and  against  the  back- 
ground of  the  convention,  with  its  uncertain  and 
timorous  swaying! 

We  do  not  condemn  the  selection  of  the  nominees  at 
Chicago.  They  were  not  the  sport  of  chance,  as  would 
appear  at  first  glance.  They  are  the  result  of  logical  and 
deep-seated  causes.  We  have  before  alluded  editorially  to 
the  unusual  powers  given  to  the  President  of  the  United 
States — powers  which,  in  our  opinion,  are  excessive;  es- 
pecially as  there  is  no  provision  for  the  removal  of  a 
President  by  a  recall  plebiscite  during  his  stated  term, 
but  only  by  judicial  procedure.  And  with  a  dominat- 
ing nature  in  the  Presidential  chair,  the  opportunity 
for  dictatorship,  even  nominally  within  the  limits  of 
the  Constitution,  becomes  all  too  evident,  and  repug- 
nant to  the  American  spirit.  As  this  unfortunate 
feature  of  our  Constitution  is  tixed,  the  palpable  rem- 
edy is  to  elect  a  President  who  is  not  and  does 
not  conceive  himself  to  be  a  phenomenal  leader — a 
man  who  knows  the  right  path  better  than  the  people 
and  Congress  know  it. 

The  country  is  sick  of  dictatorship  and  the  paralyzing 
of  its  business  by  a  deadlock  between  an  ailing  and 
stubborn  President  and  Congress;  therefore,  no  dom- 
inant or  outstanding  man  was  wanted.  Congress  yearns 
to  be  "constitutional,"  not  "plebiscitary" ;  and  the 
people  yearn  for  the  return  of  a  representative  gov- 
ernment. Therefore,  the  convention  avoided  Hoover, 
and  other  national  figures;  and  frankly  sought  "a  man 
of  the  McKinley  type,"  who  believes  in  Congress  ruling 
and  has  no  undue  appreciation  of  his  own  excellent 
qualities. 

The  convention  which  worked  out  this  solution  was 
itself  by  no  means  an  example  of  representative  gov- 
ernment. The  primaries  gave  no  warrant  whatever 
for  the  nomination  of  Harding.  It  will  never  be  possi- 
ble to  think  of  him  as  the  choice  of  the  people  for 
President.  He  is  not  even  the  choice  of  their  dele- 
gates, whose  final  decision  was  controlled  by  profes- 
sional politicians. 

Who  is  the  choice  of  the  people — the  man  of  all 
Americans  to  whom  the  nation  turns  as  the  strongest, 
safest,  wisest,  and  most  practical  in  the  country?  Of 
that  there  can  be  no  doubt.  The  preliminary  poll  of 
the  Literary  Digest,  the  vote  of  the  primaries,  the 
votes  at  various  universities,  opinion  as  voiced  in  news- 
papers, our  contact  with  men  and  women  of  all  sec- 
tions of  all  degrees,  leave  no  doubt  that  one  man 
stands  so  far  in  advance  of  the  rest  of  us  that  there 


is  no  comparison.  Without  political  position  or  in- 
fluence, how  vast  looms  the  simple  figure  of  Herbert 
Hoover,  the  First  Citizen  of  the  Repxjblic!  Not 
only  America,  but  the  world,  so  recognizes  him. 

This  is  not  a  sentimental  distinction.  There  is  noth- 
ing sentimental  or  even  magnetic  about  Hoover.  He 
is  intensely  practical,  quiet,  and  unambitious.  But 
even  the  Democratic  leaders  have  recently  joined  in 
the  testimony  that  he  occupies  the  position  stated. 
They  are  frank  in  saying  that  on  that  account  Hoover 
could  liave  had  the  Democratic  nomination  for  Presi- 
dent had  he  not  announced  himself  as  a  Progressive 
Republican.  It  is  reported  that  the  Michigan  delega- 
tion will  cast  their  first  vote  in  San  Francisco  solidly 
for  Hoover,  in  deference  to  the  vote  of  the  people 
at  the  primaries.  But  he  will  not  be  nominated  there, 
although  it  is  rumored  that  Tammany  is  considering 
him  to  beat  McAdoo.    He  has  ranged  himself  othei-wise. 

To  what  characteristics  are  due  this  acknowledged 
primacy  among  a  nation  of  strong  individualists? 
Bryan  was  long  styled  the  Great  Commoner.  Hoover 
bears  no  resemblance  to  him.  Bryan's  greatness  was 
in  his  eloquence,  his  dialectic  wit,  and  in  his  magnetic 
leadership — not  in  his  works.  Hoover  is  no  orator — 
he  is  disappointing.  He  has  no  taste  for  debate.  He 
listens  and  considers — silent.  He  does  act  stir  an 
audience.  His  appearances  before  the  public  are  not 
the  excuses  for  temporary  warming  of  the  blood.  Yet 
no  man  of  this  generation,  except  Roosevelt,  has  oc- 
cupied such  a  position  in  the  estimation  of  the  people. 
Roosevelt  had  trained  himself  to  be  a  politician:  Hoover 
is  not  a  politician.  The  politicians  point  out  that  if 
Hoover  had  understood  the  first  principles  of  politics 
he  would  not  have  stated  his  party  preference.  In 
that  case,  they  say,  the  Republicans  would  have  nom- 
inated him  to  prevent  the  Democrats  from  doing  so: 
but  once  he  had  declared  for  Republicanism,  they  felt 
they  could   safely   shelve  him. 

What  then?  Hoover  is  a  doer;  and  in  this  we 
discern  the  affinity  between  him  and  Roosevelt.  He  i.« 
an  artist  of  accomplishment.  He  is  the  greatest  "deliv- 
erer of  goods"  that  the  world  has  seen  in  our  time— 
a  time  that  has  brought  out  all  that  there  is  in  men. 
He  thinks  deeply;  but  is  almost  inarticulate.  Only 
In  his  record  stand  out  the  clear  philo.sophy  and  the 
unspoken  altruistic  ideals  of  his  character.  The  execu- 
tion of  his  work  is  swift  and  sure.  It  checks,  as  the 
work  of  an  engineer  should  check;  and  the  world 
has  marveled  at  the  smooth  precision  of  it.  And  be- 
cause of  the  confidence  that  his  work  and  his  character 
inspire,  he  has  proved  a  gi'eat  and  even  phenomenal 
leader  of  men. 

Hoover  will  not  be  the  next  President;  and  we  have 
become  reconciled  to  it.  But  the  wealth  of  the  nation 
that  counts  him  as  a  simple  citizen  is  such  as  to  pardon 
us    for   indulging    in    national   pride.      He   will   always 
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find  work  ready  to  his  hand.  Conceivably,  we  may 
see  him  next  year  in  the  Presidential  Cabinet.  What 
a  Secretary  of  State  he  would  make! 


A  Fresh  Supply  of  Mine  Labor 

THE  immigration  pendulum  has  begun  to  swing  the 
other  way.  Before  the  war,  new  arrivals  to  these 
shores  amounted  to  about  150,000  monthly.  During 
the  period  of  hostilities  immigration  practically  ceased, 
and  after  the  armistice  an  alarming  exodus  of  foreign- 
born  laborers  began.  Now,  however,  the  tide  of 
immigration  has  begun  to  flow  in  the  other  direction, 
immigration  officials  informing  us  that  about  40,000 
immigrants  are  being  brought  to  the  United  States 
every  month 

This  is  a  welcome  bit  of  news  to  the  mining  industry. 
For  the  last  six  years  the  labor  situation  at  the  various 
mining  centers  in  the  counti-y  has  been  anything  but 
satisfactory,  and  the  history  of  most  camps  during  that 
period  is  replete  with  a  succession  of  strikes,  or  is  a 
recital  of  industrial  unrest  sufficient  drastically  to 
disturb  the  efficiency  and  steadiness  of  production. 
Statistics  have  frequently  been  advanced  showing  that 
labor's  efliciency  has  decreased  with  an  increase  in 
wages,  and  many  complaints  have  been  made  of  the 
dearth  of  unskilled  labor  in  the  country.  The  latter 
condition  should  be  appeased  by  the  inflow  of  foreign 
labor,  as  a  considerable  proportion  of  it  will  find  its  way 
to  the  mines — both  coal  and  metal.  Indirectly,  the  new 
immigration  will  serve  to  help  reduce  the  high  cost  of 
living — a  further  reason  for  welcoming  the  present  tide. 

A  peculiar  feature  of  the  immigration  is  its  occur- 
rence earlier  than  predicted.  The  many  departures  that 
took  place  after  the  war  arose  from  the  desire  of  some 
of  the  foreign-botn  element  to  return  to  their  native 
land,  assist  in  the  rebuilding  of  their  own  countiy,  and 
obtain  first-hand  knowledge  of  conditions  and  oppor- 
tunities. Existing  exchange  rates  greatly  facilitated 
executing  their  wishes,  as  their  American  war  wealth 
was  easily  converted  into  undreamed-of  sums  of 
depreciated  European  currency.  The  emigrants  soon 
discovered,  however,  on  their  arrival  home,  that  living 
conditions  were  not  as  favorable  as  painted;  oppressive 
taxation,  uncertain  political  and  industrial  develop- 
ments, and  the  distressing  lack  of  the  ordinary  essen- 
tials of  life,  such  as  food  and  clothing,  combined  to  make 
them  turn  their  faces  back  to  the  land  where  such 
chaotic  conditions  were  unknown.  A  portion  of  the 
immigration  consists  of  this  class  of  people,  but  much 
of  it  is  new. 

The  premium  on  the  dollar  is  a  serious  handicap  to 
the  immigi-ants  who  are  arriving.  Although  their  funds 
may  have  been  adequate  in  their  own  country,  conver- 
sion into  United  States  dollars  cuts  deeply  into  their 
capital.  Despite  this  serious  difficulty,  these  immigrants 
are  evidently  undaunted  in  their  desire  to  get  away  from 
their  unsettled  lot  in  Europe  and  to  obtain  a  fresh 
start  here. 

No  doubt  there  will  be  agitation  to  stem  the  incoming 
tide  of  immigration,  on  the  ground  that  the  influx  is 
inimical  to  the  best  interests  of  labor,  but  let  us  hope 
that  opposition  will  be  directed  more  to  the  class  of 
immigrants  we  are  receiving  than  to  their  numbers. 
Those  of  anarchistic  proclivities  should  find  no  welcome 
here,  but  those  whose  earnest  wish  it  is  to  make  homes 
in  this  country,  free  from  the  oppression  and  restric- 


tions so  common  in  Europe,  should  be  allowed  to  assist 
in  the  industrial  progress  of  the  nation. 

Some  mining  camps  in  the  United  States  pride  them- 
selves upon  being  "white  men's"  camps,  and  in  them 
the  foreigner  is  not  permitted  to  work.  However,  the 
largest  mining  districts  in  the  country  have  for  so  long 
a  time  been  sadly  in  need  of  labor,  skilled  and  unskilled, 
that  such  distinction  is  not  feasible  nor  practicable.  It 
is  here  that  the  incoming  immigration  will  be  most 
welcomed. 


Diversified  Industry  and  the 
Abandoned  Camp 

THE  importance  of  an  industry  lies  in  the  usefulness 
of  its  product  and  in  the  support  that  it  gives  the 
communities  dependent  on  it,  rather  than  in  the  divi- 
dends it  may  pay  to  those  in  control.  It  would  be 
interesting  to  know  how  many  people  today  are  deriving 
their  livelihood,  the  best  perhaps  that  they  have  known 
in  years,  despite  high  prices,  from  mines  the  owners 
of  which  are  not  receiving  an  adequate  return.  What 
is  true  of  mining  is  equally  true  of  all  branches  of 
industry,  but  in  the  former  we  are  especially  interested. 

Gold  mining  is  most  conspicuous  in  this  respect. 
Communities  in  the  Black  Hills  of  South  Dakota,  Cripple 
Creek,  Grass  Valley,  and  elsewhere  are  obtaining  their 
support  largely  from  the  operations  of  mines  like  the 
Homestake,  North  Star,  and  Vindicator,  although  the 
economic  position  of  these  properties  has  steadily 
become  worse.  It  is  said  that  the  mines  of  Cripple 
Creek  face  the  possibility  of  a  shutdown  unless  the  gold 
situation  improves. 

The  West  is  dotted  with  abandoned  camps  and  with 
others  that  are  on  their  last  legs.  Leadville  today  is 
but  a  mockery  of  the  boom  camp  of  years  ago.  Aban- 
donment is  the  fate  awaiting  the  community  that  exists 
by  one  industry  alone,  when  that  industry  fails.  In 
diversified  industry  lies  longevity  and  permanence.  In 
South  Africa,  last  year  the  question  was  debated,  "Will 
Johannesburg  last?"  Will  that  modern  city  endure 
when  the  great  gold  mines  of  the  Rand  that  have  con- 
tributed to  its  growth  and  prosperity  are  exhausted  and 
only  the  more  remote  ones  are  producing? 

The  mining  companies  of  the  Michigan  copper  countrj' 
are  faced  with  a  problem  that,  as  far  as  diversity  of 
industry  is  concerned,  has  points  of  similarity.  The 
mines  give  the  community  its  living,  even  when  divi- 
dends are  suspended.  Thousands  are  employed,  many 
of  whom,  and  their  fathers  before  them,  have  made 
their  homes  there.  But  the  companies  are  hampered 
by  labor  shortage,  and  a  contributing  cause  is  the 
continual  drifting  away,  one  by  one,  of  the  old 
employees,  drawn  to  the  big  cities  because  they  are 
unable  in  the  northern  peninsula  to  find  work  for  their 
sons  and  daughters.  Boys  cannot  work  in  the  mines 
except  in  rare  instances,  our  correspondent  points  out, 
and  girls  cannot  work  there  at  all. 

Recently  in  an  address  before  the  Houghton  Chamber 
of  Commerce,  James  MacNaughton,  general  manager  of 
the  Calumet  &  Hecla,  said  that  the  copper  companies 
of  Michigan  would  suspend  operations  today  if  their 
financial  interest  wei-e  the  only  question  involved,  and 
that  an  improvement  in  the  copper  market  will  find  the 
companies  unable  to  profit  from  it  because  of  the  exist- 
ing scarcity  of  labor.  The  business  men  were  told  that 
they  mu.st  co-operate  with  the  mining  companies,  to  the 
end  that  diversified  manufacturing  industries   may  be 
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established  in  northern  Michigan,  which  would  other- 
wise cease  to  prosper. 

The  life  of  many  of  these  mines  seems  limited  only 
by  the  depth  to  which  operations  are  economically  pos- 
sible. But  an  adequate  labor  supply  is  as  necessary  as 
sufficient  ore  reserves,  for  it  is  not  to  be  hoped  that 
before  the  millennium  mechanical  devices  will  entirely 
supplant  the  workman.  And  it  would  only  make  the 
situation  worse  were  the  companies  to  pattern  after 
some  landlords  and  stipulate  "no  children  allowed"  when 
hiring  men.  New  industries  for  the  Michigan  copper 
country  will  insure  its  future  for  years  to  come,  and 
with  it  the  happiness  and  welfare  of  thousands. 


What  Is  a  Living  Wage? 

STATISTICS  are  tricky  things.  The  recent  bulletin 
of  the  Mining  and  Metallurgical  Society  calls  atten- 
tion to  the  demand  of  Mr.  Lauck,  representing  the  rail- 
road employees,  upon  the  United  States  Labor  Board 
for  a  minimum  annual  wage  of  $2,500,  on  the  ground 
that  the  United  States  Commissioner  of  Labor  Statistics 
has  stated  that  a  family  of  five  needs  $2,533  upon  which 
to  live.    The  bulletin  comments  in  part: 

"Contemporaneously,  the  workers  for  the  Boston  Elec- 
trical Ry.  Co.  are  demanding  $2,300  per  annum.  In  a 
hearing  of  this  case  the  director  of  the  state  income 
tax  department  was  called  upon  to  testify.  He  stated 
that  out  of  1,183,000  males  working  for  or  receiving 
compensation,  about  173,000,  or  appro.ximately  IV  per 
cent,  have  an  annual  income  of  $2,000  or  more.  This 
led  a  member  of  the  board  of  arbitrators  to  remark  that 
he  saw  no  reason  for  the  people  paying  trolley  men 
larger  wages  than  the  greater  number  among  themselves 
enjoy." 

The  statistics  noted  may  apply  to  the  average  annual 
income  in  Massachusetts,  or  they  may  well  apply  to  the 
study  of  how  many  pay  their  proper  income  tax  in  Mas- 
sachusetts. Before  we  know  this,  we  must  not  take  the 
next  step  in  argument. 

The  bulletin  further  comments: 

"A  fallacy  of  Mr.  Lauck  is  this:  The  estimated  re- 
quirement of  $2,500  per  annum  is  for  a  family  of  five. 
In  1916,  there  were  about  40,000,000  ivorkers  and 
20,000,000  families.  In  the  average  the  family  com- 
prises two  workers  for  wages." 

According  to  these  statistics,  the  minimum  wage  per 
worker  would  be  not  $2,500  but  $1,250.  The  reply  to  a 
man  with  a  wife  and  three  babies,  who  demanded  a 
raise  above  $1,250,  would  be  to  refer  to  statistics  and 
point  out  that  either  the  wife  or  one  of  the  babies  should 
be  earning  $1,250  also.  Another  method  to  conform 
with  the  statistics  would  be  to  have  only  grown-up  chil- 
dren, and  refuse  to  accept  the  immature.  If  this  be 
not  practicable  as  not  according  to  nature,  two  husbands 
to  one  wife,  or  two  wives  to  one  husband  would 
straighten  out  the  economic  difficulty,  provided  the  num- 
ber of  infant  children  were  reduced  to  two.  As  for 
the  man  with  an  aged  mother  and  a  father-in-law,  a 
wife,  four  children,  and  two  sets  of  twins,  he  is  not 
statistical,  ethical,  or  socially  possible,  and  should  be 
ruled  out  of  court. 


to  procure  oil  by  means  of  shallow  pits  were  confined  to 
localities  where  it  was  accessible  near  the  surface,  and 
as  these  areas  became  exhausted  hand-dug  wells  were 
adopted,  extending  to  greater  depths  than  had  been 
attempted  by  earlier  processes.  These  are  still  used  to 
a  slight  extent  in  certain  oil  fields.  They  are  small  in 
cross-section  and  extend  to  depths  varying  from  100  to 
1,000  ft.  At  Pechelbroun,  Alsace,  there  is  extensive 
working  of  petroleum  deposits  by  means  of  shafts,  and 
it  is  stated  that  three  shafts,  from  which  extend  13,000 
ft  of  underground  galleries,  are  producing  more  than 
25,000  tons  of  crude  petroleum  a  year. 

In  this  issue  we  publish  an  abstract  on  an  article  by 
A.  H.  Fay  dealing  with  probabilities  of  a  more  general 
application  of  shaft-sinking  and  underground  mining 
methods  to  petroleum  fields.  To  such  methods  there 
will  be,  as  Mr.  Fay  has  pointed  out,  several  serious 
objections,  but  in  the  light  of  available  information  con- 
cerning the  shortage  of  petroleum  supplies,  the  sugges- 
tion merits  serious  consideration. 

It  is  well  to  bear  in  mind  that  the  annual  petroleum 
production  is  procured  from  a  number  of  sources.  The 
gusher  well,  although  a  heavy  producer,  is  irregular,  and 
this  type  of  production  can  be  depended  upon  only  so 
long  as  new  discoveries  are  made.  In  the  long  run 
the  "gallon  wells,"  as  they  are  called  in  the  Pennsyl- 
vanian  fields,  offer  more  stability  and  a  longer  period 
of  existence. 

Another  consideration,  and  perhaps  the  greatest 
argument  for  petroleum  "mining"  by  shaft  and  under- 
ground processes,  is  that  a  greater  extraction  is  obtain- 
able, for  the  reason  that  the  strata  are  better  exposed 
and  a  greater  volume  of  the  oil-bearing  sand  can  be  ob- 
tained for  treatment. 

There  are,  of  course,  the  inherent  dangers  connected 
with  the  adoption  of  underground  methods,  and  these 
may  be  complicated  by  others  at  present  unknown.  Gas 
presents  a  problem,  the  sudden  inflow  of  water  requires 
special  safeguarding  and  handling,  and  runs  of  sand 
introduce  a  danger  that  must  be  reckoned  with  in  mining 
work.  But  all  of  these  obstacles  have  been  ov^ercome 
in  metal  and  coal  mining.  If  oil  mining  presents  prob- 
lems that  require  different  treatment  from  that 
generally  accepted  in  the  industry,  we  may  feel  confident 
that  they  will  be  solved  by  the  engineer. 


Mining   Methods   in   the   Oil   Field 

SHAFT-SINKING  METHODS  have  long  been  used  to 
obtain  petroleum,  although  the  practice  has  been,  to 
a  great  extent,  discontinued  since  the  introduction  of 
the  methods  now  in  general  use.     The  earlier  attempts 


Efficiency  Questions 

DOING  things  in  orderly  sequence,  performing  each 
task  as  it  comes,  is  system.  Power  to  visualize 
as  well  as  to  remember  the  dissected  parts  of  a  subject, 
and  to  direct  operations  in  accordance  with  the  mental 
analysis  which  necessarily  must  precede  action,  can  be 
cultivated  intensively.  Manager,  superintendent,  fore- 
man, and  miner,  each  in  his  separate  allocation  of 
duties,  must,  to  be  successful,  apply  the  principles  of 
order  and  efficiency.  His  success  and  the  outcome  of 
the  work  depend  upon  the  thoroughness  with  which  he 
conforms  to  an  established  system.  To  manager  or 
superintendent  the  task  is  of  greater  difficulty  than  to 
the  foreman  or  miner,  for  he  must  touch  upon  every 
detail  covering  the  operations  of  the  mine  within  his 
charge. 

In  this  issue,  Edwin  H.  Higgins  presents  an  article 
which  is  well  worth  the  study  of  managers  and  super- 
intendents, for  it  presents  an  analysis  in  the  form  of 
a  series  of  questions  which  cover  many  important 
points  bearing  upon  safe  and  economical  operation. 
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What  Others  Think 


The  Resolutions  Committee  of  the  American 
Mining  Congress 

Permit  me  to  thank  you  for  the  splendid  editorial 
concerning  the  convention  of  the  American  Mining 
Congress  which  appeared  in  the  June  5  issue  of  the 
Engineering  and  Mining  Journal. 

I  am  particularly  pleased  with  the  criticism  of  the 
plan  by  which  the  members  of  the  resolutions  committee 
of  our  annual  conventions  are  selected,  because  of  the 
helpful  spirit  which  it  embodies,  and  will  be  grateful 
for  such  consideration  of  this  subject  as  will  either 
lead  to  a  justification  of  our  plan  or  such  changes  in 
it  as  will  make  it  more  thoroughly  accomplish  the  pur- 
poses of  our  conventions. 

Primarily,  mining  is  the  most  important  basic  in- 
dustry. The  war  has  brought  a  complete  recognition 
of  its  importance  to  the  industrial  and  commercial,  as 
well  as  the  political,  life  of  the  nation.  Admitting 
the  vast  importance  of  mineral  production  to  the  nation's 
industries  concedes  the  importance  of  the  nation's  in- 
dustries to  mining.  No  permanent  benefit  can  be  gained 
for  the  mining  industry  which  is  not  of  general  advan- 
tage to  the  nation  as  a  whole. 

The  American  Mining  Congress  has  sought  to  be 
broadly  representative  of  the  mining  industry,  but  at 
all  times  recognizes  that  benefits  must  be  reciprocal, 
and  it  has  therefore  in  its  conventions  sought  to  secure 
the  advice  and  co-operation  of  industry  as  a  whole,  that 
its  conclusions  might  be  based  upon  the  interests  of 
the  nation,  the  prosperity  of  which  is  essential  to  the 
mining  industry. 

To  accomplish  this,  officials  representing  the  political 
divisions  of  our  Government,  as  well  as  commercial  and 
mining  organizations,  have  been  invited  to  send  dele- 
gates to  our  conventions,  and  these  have  been  given 
power  in  the  making  up  of  our  resolutions  committee 
equal  to  that  accorded  the  members  of  our  organization. 
In  doing  this,  each  state  has  been  allowed  one  member 
of  the  resolutions  committee,  selected  by  the  representa- 
tives from  that  state  (members  and  delegates)  present 
at  the  convention. 

The  governing  body  of  the  American  Mining  Congress 
has  left  this  selection  entirely  in  the  hands  of  the  state 
delegations,  without  effort  to  influence  their  action  in 
any   way. 

The  American  Mining  Congress,  like  the  Government 
of  the  United  States,  after  which  it  is  patterned,  believes 
ill  representative  government  and  that  those  who  speak 
for  it  should  be  thoroughly  representative  not  of  the 
highest  or  lowest  but  of  the  average  thought  of  the 
lonstituencies  represented. 

In  again  looking  over  the  resolutions  committee  of  the 
St.  Louis  convention,  I  believe  that  its  membership  is 
a  justification  of  the  system,  even  though  it  could  have 
been  improved  in  a  few  instances,  but  it  is  important 
to  know  whether  the  improvement  which  might  have 
been  secured  by  a  little  supervision  would  not  be  more 
than  offset  by  the  fact  that  delegates  to  the  convention 
might  have  been  to  an  extent  deprived  of  their  right 


to  occupy  an  equal  place  in  the  convention  with  our 
membei-s. 

Notwithstanding  the  broad  privileges  which  have  been 
e.xtended  to  the  delegates  to  our  conventions,  and  admit- 
ting that  mistakes  have  been  made,  we  still  believe  that 
the  plan  pursued  has  thus  far  justified  itself.  However, 
I  feel  sure  that  our  directors  would  consider  verj-  care- 
fully any  suggestion  for  a  change  which  would  more 
completely  embody  the  best  thought  of  the  nation  and 
the  mining  industry  upon  the  intricate  problems  which 
it  presents  for  consideration. 

We  shall  therefore  welcome  further  discussion,  be- 
lieving that  through  constructive  criticism  only  can  we 
hope  to  profit  by  mistakes  which  every  aggressive  or- 
ganization is  bound  to  make.  J.  F.  Callbreath. 

Washington,  D.  C. 


The  Distribution  ot  Commercial  Information 

The  editoi-ial  and  the  letters  published  under  "What 
Others  Think"  in  the  issue  of  the  Engineering  and 
Mining  Jour /ml  of  June  5.  in  regard  to  the  distribution 
of  commercial  information  collected  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  have  just  come  to  my 
attention,  and  I  hasten  to  correct  any  erroneous  impres- 
sion which  your  readers  may  have  gaiiwd  as  a  result  of 
these  statements. 

Material  distributed  by  this  bureau  falls  roughly  into 
three  general  classes : 

1.  Printed  or  mimeographed  bulletins  and  periodicals 
and  special  publications  containing  information  of  a 
more  or  less?  general  character. 

2.  So-called  confidential  material,  which  may  be 
either  printed,  mimeographed,  or  typewritten,  and 
which  relates  primarily  to  current  opportunities  for  the 
sale  of  American  goods  abroad. 

3.  Lists  of  importers  and  merchants  in  foreign 
countries. 

Definite  rules  have  been  adopted  for  the  distribution 
of  the  confidential  material  coming  -within  the  second 
class.  This  particular  information  is  of  primary  value 
to  business  men.  i.e..  firms  and  individuals  actually 
engaged  in  foreign  trade,  and  it  has  been  the  bureau's 
policy  therefore  to  attempt  to  distribute  this  informa- 
tion direct  to  actual  consumers.  Experience  has  shown 
that  it  is  inadvisable  to  permit  the  secondai-y  distribu- 
tion of  these  confidential  data.  This  practice  is  not 
based  upon  any  discriminatory  distinction,  but  has  been 
developed  through  e.xperience  as  the  most  logical  and 
efficient  method  of  circulating  this  particular  kind  of 
commercial  information,  which  relates  primarily  to  cur- 
rent opportunities  for  the  sale  of  American  goods 
abroad. 

Similar  rules  cover  the  distribution  of  trade  lists  to 
American  firms  and  individuals. 

The  statements  in  your  journal  refer  specifically  to 
Far  Eastern  Circular  No.  130.  This  circular  contains 
general  information  on  copper  mines  in  western  Man- 
churia, and  our  policy  certainly  does  not  contemplate  the 
withholding  of  material  of  this  character  fi-om  respon- 
sible American  engineers.     On  the  contrary,  we  recog- 
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nize  the  usefulness  of  information  of  this  kind  to  the 
mining  and  metalhirgical  profession,  and  it  follows  that 
in  carrying  out  our  wish  to  distribute  our  information 
efficiently,  we  would  naturally  desire  to  see  this  par- 
ticuhir  circular  brought  to  the  attention  of  representa- 
tive American  mining  interests. 

The  unfortunate  circumstances  connected  with  the 
particular  correspondence  printed  in  your  journal  arose 
from  the  fact  that  this  circular,  when  mimeographed, 
improperly  carried  the  heading  "confidential  circular." 
It  is  our  practice  to  designate  statements  of  this  kind, 
which  are  intended  for  more  or  less  general  distribu- 
tion, as  "special  circulars."  As  this  particular  circular 
went  out  from  the  bureau  as  a  "confidential  bulletin," 
our  district  office  managers  handled  it  in  accordance 
with  the  definite  rules  governing  the  distribution  of  con- 
fidential information. 

I  think  that  I  should  add  that  in  taking  up  investiga- 
tions of  technical  subjects  similar  to  that  being  carried 
on  by  Trade  Commissioners  Clements  and  DeKalb,  the 
bureau  has  consistently  followed  the  policy  of  conferring 
with  appropriate  technical  Government  organizations 
before  taking  up  these  studies  definitely.  We  recognize 
the  importance  of  the  closest  co-operation  with  other 
Government  agencies  in  matters  of  this  kind,  and  it  is 
our  aim  to  continue  to  develop  this  particular  phase  of 
our  relations  with  the  other  departments  which  may 
have  a  special  interest  in  our  investigations  abroad. 

R.  S.  IVIacElwek, 

Washing1»n,  D.  C.  Acting  Director. 


Conserving  Paper 

On  my  way  home  the  other  evening  I  was  handed, 
by  a  verj'  energetic  young.ster,  a  small  manila  card, 
twice  folded,  each  section  being  about  the  size  of 
a  postcard.  (In  fact,  close  inspection  showed  that  one 
of  the  sections  was  intended  to  be  used  for  mailing 
purposes,  for  it  was  neatly  perforated  and  addressed  on 
one  side,  with  the  usual  rectangle  pleading  for  a  one- 
cent  stamp,  and  provided  with  suitable  spaces  for  an 
address  on  the  reverse  side.)  On  the  outside  cover — 
the  designation  of  three  .sections  is  immaterial,  how- 
ever— I  read  "This  Is  Your  Opportunity"  (in  red),  and 
underneath  is  a  reproduction  of  the  photograph  of  a 
beauteous  Indian  maiden,  one  Sarah  Rector. 

Immediately  my  sense  of  chivalry  was  aroused.  Am 
I  to  be  asked  for  a  donation  to  further  the  education 
of  the  Indians?  That  and  other  questions  gallop  through 
my  mind.  One's  inquisitiveness  is  further  excited  by  the 
inscription  "$35,000  per  month."  Surely,  then,  it  is  no 
monetary  contribution  for  which  Sarah  is  asking.  With 
curiosity  at  high  pitch,  I  opened  the  folded  card,  and 
there,  in  bold,  brazen  headlines,  I  read  that  there  are 
"Tremendous  Profits  Being  Made  in  Oil." 

Where  have  we  heard  this  before?  Then  follow  a 
number  of  statements  such  as  are  included  in  the  usual 
siren  song  of  the  glib  promoter.  We  read  of  how  Mr. 
Rockefeller  laid  the  foundation  of  his  fortune,  how  a 
shoe  clerk  in  Kansas  City  climbed  on  the  band  wagon 
of  the  big  income-tax  payers,  and  we  also  learn  that 
Sarah  of  the  buckskin  kimono  is  in  the  nouveau  riche 
class  with  a  mere  pittance  of  $35,000  a  month.  All  of 
the  above  fortunes  have  been  made  in  oil. 

We  have  been  hearing  much  of  late  regarding  the 
shortage  of  paper,  and  reports  indicate  that  the  pub- 
lishing business  is  far  from  being  "out  of  the  woods" 
in  that  i-espect.     The  public  insists  on  being  fooled;  at 


any  rate  a  part  of  it  does,  part  of  the  time,  according 
to  P.  T.  Barnum.  Legislation,  state  and  Federal,  has 
put  somewhat  a  curb  on  fake  stock  promotions  of  the 
type  mentioned,  but  the  pernicious  practices  still  con- 
tinue, and  probably  will  so  long  as  printing  presses 
will  accept  such  commissions  and  the  supply  of  paper 
holds  out. 

Various  schemes  have  been  suggested  for  the  conser- 
vation of  paper.  As  I  give  a  final  look  at  Sarah,  and 
passing  up  my  "golden  opportunity"  to  learn  further 
of  this  alluring  swindle,  pitch  it  into  a  waste-paper  can, 
I  am  struck  with  the  thought— having  in  mind  a 
number  of  other  tracts  on  the  same  subject— that  all 
promoters  of  fake  schemes  would  win  the  approbation 
of  the  public  if  only  they  could  adopt  some  plan 
whereby  their  glittering  arguments  could  be  condensed 
or  coded.  Certainly  deciphering  a  Bedford-McNeil  oode 
would  be  educative  to  the  sucker,  and  think  of  the  sav- 
ing of  paper !  EDWARD  Thompson. 

New  York. 


South  Africa's  Hat  in  the  Ring 

I  am  pleased  indeed  to  see  that  you  have  recognized, 
in  your  issue  of  May  15  the  splendid  work  done  by 
the  gangs  of  shaft  sinkers  in  South  Africa  and  the 
United  States  in  their  endeavors  to  show  what  real 
energy  is  still  capable  of  accomplishing  in  this  most 
important  branch  of  mining  development  work. 

I  am  anxious  that  our  men  on  the  Rand  should  not 
be  handicapped  as  competitors  in  this  contest  by  their 
distance  from  you,  and  therefore  would  ask  you  to 
send  me  as  soon  as  possible  the  rules  you  are  drawing 
up  for  the  competition  and  if  you  will  set  a  date  for 
the  commencement,  which  will  enable  them  to  work  for 
the  record  as  soon  as  any  gang  in  the  United  States  or 
elsewhere. 

Again  my  congratulations  to  you  in  your  enterprise 
in  giving  this  stimulus  to  proficiency  in  mining  in- 
clustrj-.  Hugh  L.  Marriott. 

London,  PJngland. 


The  Tin  of  the  Ancient  Egyptians 

Last  winter  a  friend  asked  me  where  the  ancient 
Egyptians  obtained  the  tin  with  which  to  make  the 
bronze  that  they  used.  I  suggested  the  Belgian  Congo, 
South  Africa,  and  Cornwall.  He  said  they  were  too 
far  off,  and  that  Egypt  made  bronze  before  the  time 
of  the  Phoenicians.  In  inve.stigating  the  subject,  I  found 
in  Series  2,  Vol.  10,  p.  245  of  the  Hakluyt  Society  that 
south  of  the  big  bend  of  the  Blue  Nile  in  Abyssinia  a 
Portuguese  priest  by  the  name  of  Bermudez  writes  in 
1541-1543  that  mines  of  copper,  tin,  and  lead  are  found 
in  Amara  and  Vedremudro.  I  cannot  find  these  names 
on  any  map,  but  the  position  is  about  Lat.  10  deg.  N. 
and  Lon.  38  deg.  East. 

This  tin  location  is  three  or  four  hundred  miles  from 
the  White  Nile  and  about  the  same  from  the  Gulf  of 
Aden,  and  in  a  mountainous  country,  making  it  a  flying 
machine  pi-ospect !  But  some  day  the  boys  may  want  a 
good  hard  prospecting  trip. 

In  the  article  on  tin  appearing  in  Engineering  and 
Mining  Journal  of  May  1  an  addition  might  be  made  that 
a  mile  or  two  north  of  Gaffney,  N.  C,  forty  or  fiftj^ 
tons  of  cassiterite  was  shipped  to  Wales,  fifteen  or 
twenty  years  ago,  from  a  placer. 

Philadelphia,  Pa.  RICHARD  H.  Saunders. 
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How  Shall  We  Get  Mining  Efficiency  ? 

Queries  Designed  To  Facilitate  Superintendent's  or  Manager's  Inquiry  Into  Efficiency  of  Mine 
Operation— Labor,  Mining  Methods,  Drilling,  Explosives,  Ore  Handling,  Hoist- 
ing, Compressed  Air,  Stores  and  Supplies,  Fire  Prevention 

By  Edwin  H.  Higgins 

Written   for   Engineering  and   Mining   Journal' 


TO  OPERATE  at  maximum  efficiency,  a  mine  must 
have  not  only  suitable  equipment  and  proper 
methods,  but  laborers  who  return  an  honest  day's 
work  for  the  wages  paid  to  them.  In  metal  mining 
from  60  to  70  per  cent  of  the  total  cost  of  production 
is  chargeable  to  labor,  and  labor  performances  will 
inevitably  be  reflected  in  the  cost  sheet.  Matters 
requiring  systematic  attention  on  the  part  of  mine 
managers  and  superintendents  are  here  set  down  for 
convenience  in  numerical  order,  and  approved  methods 
of  efficient  and  systematic  observation  and  administra- 
tion are  noted: 

Organization  and  Labor 

1 — Do  officials  and  bosses  work  in  harmony  and  with  a 
strong  pull  in  only  one  direction? 

2 — Is  there  strict  regard  for  the  principle  that  "Responsi- 
bility and  authority  must  lie  together"? 

3 — Do  the  bosses  know  that  safety  promotes  efficiency? 

4 — Does  reasonable  cause  exist  for  dissatisfaction  among 
workmen? 

5 — Are  they  receiving  a  square  deal  in  every  way? 

6 — Are  they  reasonably  well  housed  and  fed? 

7 — Are  there  any  trouble-makers  in  the  crew? 

8 — Is  any  attempt  made  to  secure  the  co-operation  of  men 
and  bosses,  or  to  bring  out  their  dormant  knowledge  by 
the  use  of  suggestion  boxes  or  meetings  of  bosses? 

9 — Is  improvement  or  betterment  possible  in  housing,  edu- 
cational work,  quality  of  drinking  water,  safety,  sani- 
tation, social  and  religious  advantages,  change  houses, 
amusements? 
10 — Is  anything  being  overlooked  that  would  attract  high- 
class  workmen? 

"How  can  I  secure  better  co-operation  on  the  part 
of  my  workmen?"  is  often  asked  by  mine  officials.  In 
the  last  two  or  three  years,  during  which  period  the 
efficiency  of  labor  has  decreased  to  a  marked  extent, 
this  question  has  been  more  and  more  frequently  pro- 
pounded. The  answer  is  to  be  found  in  the  fact  that 
the  degree  of  loyalty  in  a  workman  is  a  direct  measure 
of  his  value  to  his  employer.  The  higher  the  degree 
of  loyalty,  the  more  valuable  the  man.  Therefore,  to 
secure  the  best  results  it  is  necessary  that  workmen 
be  accorded  such  treatment  as  will  assure  their  loyalty. 
To  accomplish  this,  there  is  no  better  method  known 
than  the  policy  of  the  square  deal  and  humane  treat- 
ment. The  truth  of  this  statement  has  been  demon- 
strated by  thousands  of  employers. 

It  is  true  that  some  dividend-paying  mines  are  in 
charge  of  men  who  have  little  or  no  regard  for  the 
human  element.  It  is  equally  true  that  many  of  such 
mines  are  not  operating  at  maximum  efficiency,  although 
they  appear  to  be,  because  they  are  paying  dividends. 
Where  the  ore  is  of  a  low  gi-ade,  and  every  device  must 
be  used  to  squeeze  out  a  profit,  the  successful  operator 
will  be  the  man  who  is  surrounded  by  a  crew  of  loyal 
workers. 


'Includes   a    short   exccrj't  from    a    paper   previously    puhlislnd 
by  the  author. 


The  application  of  the  principle  of  the  square  deal 
and  humane  treatment  must  of  necessity  originate 
with  the  manager,  superintendent,  or  man  in  charge, 
whatever  his  title  may  be.  For  brevity  he  will  be 
referred  to  herein  as  the  chief.  The  development  of 
loyalty  and  a  spirit  of  co-operation  within  the  organi- 
zation should  be  one  of  the  most  important  concerns  of 
the  chief.  If  he  has  a  natui-al  disposition  to  deal  fairly 
and  humanely  with  his  employees,  his  task  is  not  a 
complicated  one.  Lacking  a  natural  bent  in  this  direc- 
tion, it  may  not  be  a  difficult  matter  to  correct  the 
fault. 

Relations  of  Officials  and  Bosses 

It  is  not  only  important  that  officers  and  bosses  be 
fitted  for  the  positions  that  they  hold :  they  should 
be  men  who  can  and  do  work  together  as  a  harmonious 
unit.  The  spirit  of  co-operation  should  be  strong,  with 
every  man  doing  his  share  to  get  results.  It  is  unneces- 
sary to  point  out  the  disastrous  results  which  inevitably 
ensue  when  men  in  an  organization  begin  pulling  in  the 
wrong  direction. 

The  method  of  bringing  about  harmony  and  co-oper- 
ation depends  largely  on  the  personality  of  the  chief. 
He  may  find  it  necessary,  to  remedy  troublesome  condi- 
tions, to  shift  his  men  about.  He  may  have  in  his 
organization  men  who  are  efficient  workers,  but  who  are 
inclined  to  cause  trouble.  Ordinarily,  it  is  worth  con- 
siderable effort  to  change  the  point  of  view  of  such  men, 
but  if  they  cannot  be  converted,  the  organization  is 
better  off  without  them. 

One  of  the  commonest  causes  of  discord  and  discon- 
tent is  the  disregard,  on  the  part  of  the  chief,  of  the 
basic  principle  that  responsibility  and  authoritj'  must 
lie  together.  No  mistake  can  be  made  if  this  principle 
is  followed  throughout  the  organization.  Trouble  is 
inevitable  when  it  is  ignored. 

One  simple  remedy  may  be  regarded  as  almost  a  sure 
preventive,  as  well  as  a  cure,  for  discord  in  the  organi- 
zation: regular  meetings  ot  officials  and  bosses.  At 
such  meetings  operating  troubles  may  be  discussed  and 
suggestions  for  betterment  made.  An  opportunity  is 
presented  for  the  men  to  get  closer  together  and  to 
familiarize   themselves   with   one   another's   difficulties. 

Treatment  of  the  Working  Crew 

The  average  man  will  respond  to  humane  treatment 
and  the  square  deal.  In  putting  this  policy  into  effect, 
it  is  important  that  as  little  noise  as  possible  be  made 
about  things  done  for  the  men.  Some  companies  are 
today  nullifying  the  results  of  their  work  by  shouting 
from  the  housetops  about  their  philanthropy  toward 
the  working  man.  This  procedure  breeds  resentment 
and  can  result  in  little  good. 

The  aim  of  the  management  should  be  to  remove 
reasonable  cause  for  dissatisfaction,  make  such  improve- 
ments   as    will    attract    a    high    class    of  labor,     and 
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so  to  regulate  relations  with  the  men  as  to  win  their 
loyalty  and  respect.  In  working  toward  these  ends 
it  is  essential  that  the  chief  set  the  proper  example 
by  his  attitude ;  and  he  must  see  to  it  that  his  officials 
and  bosses  reflect  this  attitude  and  policy. 

In  looking  for  causes  of  dissatisfaction  or  oppor- 
tunities for  betterment,  attention  should  be  directed 
to  the  following:  Relations  with  the  men,  housing, 
feeding,  sanitation,  recreation  and  amtisements,  educa- 
tion, safety,  and  social  and  religious  affairs.  the 
relative  impoi'tance  of  the  factors  noted  depends  largely 
on  the  class  of  labor,  size  of  the  operation,  and  situa- 
tion of  the  camp  (isolated  or  otherwise).  At  a  small 
camp  or  town  it  might  be  desirable  and  practicable 
to  do  only  a  part  of  the  things  indicated;  at  larger 
operations  many  other  social  and  industrial  matters 
should  be  given  consideration.  Efforts  of  this  nature 
are  generally  referred  to  as  welfare  work.  This  teiTn 
is  ill  chosen,  for  it  is  too  suggestive  of  charity,  which 
working  men  do  not  want. 

"  Mining  Methods 

11 — Is  the  mining  method  in  use  the  one  best  suited  to  the 
nature  of  the  orebody  and  the  walls? 

12 — Does  it  provide  for  maximum  extraction  and  safety? 

13 — Is  the  ore  being  diluted  by  too  much  waste? 

14 — Is  it  possible  to  increase  production  per  man? 

15 — How  do  costs  of  mining  and  production  per  man  com- 
pare with  those  of  similar  mines  in  the  district? 

16 — Does  the  cycle  of  operation  in  drifts,  crosscuts,  raises, 
and  stopes  make  for  the  greatest  efficiency? 

No  comment  is  necessary  on  the  desirability  of 
employing  a  mining  method  that  is  best  suited  to  the 
•rebody  and  the  walls,  and  that  will  provide  for  max- 
imum extraction  and  safety.  Improvement  in  details 
and  lowering  of  costs  sometimes  can  be  affected  by 
co-operation  with  officials  of  neighboring  mines.  Inter- 
change of  visits  by  the  chiefs  and  even  of  the  bosses 
is  of  value,  especially  if  the  mines  of  the  district  have 
similar  orebodies   and   general  conditions. 

A  study  of  the  cycle  of  operations,  especially  in 
drifting,  crosscutting,  raising,  and  shaft  sinking,  is 
of  great  value.  Ventilation  plays  an  important  part 
in  this  connection.  In  poorly  ventilated  headings  it 
has  been  found  possible  to  make  greater  headway  with 
two  shifts  than  with  three. 

Machine  Drills 

17 — Are  drills  of  suitable  type  for  the  ground? 

18 — Is  driil  equipment  standardized  as  far  as  possible? 

19 — Are  facilities  for  drill  repair  so  systematized  that  it  is 
unnecessary  for  miners  to  go  to  surface  to  secure  parts 
or  to  have  repairs  made? 

20 — As  a  preventive  of  lost  time,  are  miners  at  the  face 
well  supplied  with  gaskets  for  drill  connections,  good 
wedges  and  foot  blocks,  oil  cans  or  cadgers,  an  empty 
box  for  the  storage  of  tools  and  extras? 

21 — Are  a  few  extra  water  tubes  kept  on  every  working 
level? 

22 — As  a  time  saver,  have  miners  tried  carrying  with  them 
an  ordinary  hat  pin  for  dislodging  obstructions  in 
the  water  tube? 

23 — Is  the  jackscrew  nut  (of  the  column  bar)  supplied  with 
grease  at  intervals? 

24 — Is  1-in.  air  hose  used  with  Turbro,  Leyner,  and  DR-6 
machines?     (Three-quarter-inch  hose  is  too  small.) 

25 — Are  3i-in.  columns  used  with  modern  water-hammer 
drills?  (The  old  4-in.  or  4J-in.  bars  should  be  dis- 
carded, on  account  of  their  weight.) 

26 — Do  miners  realize  the  importance  of  properly  lubricat- 
ing machine  drills?  (Grease  for  the  chuck  end  and  cas- 
tor oil  or  liquid  grease  for  the  rear  lubricators.) 


on 


27 — Are     miners     allowed     to     attempt     repair     work 
machines? 

28 — Is  it  realized  that  for  IJ-in.  round  hollow  steel  the 
shank  length  should  be  312  in.,  and  for  |-  and  1-in. 
hexagon  steel  the  shank  length  should  be  3i  in.?  (The 
water  hammer  drill  of  today  has  a  short  piston  travel. 
Hence,  when  lugs  or  collars  become  badly  worn;  they 
allow  the  steel  to  enter  the  machine  too  far,  thereby 
"short-stroking"  the  hammer.  Likewise,  when  the  end 
of  the  shank  becomes  worn  shorter  through  constant 
use,  it  does  not  enter  the  machine  the  proper  distance, 
and  the  hammer  cannot  deliver  its  full  blow.  In  both 
cases  efficiency  is  greatly  impaired.  Hammers  and 
anvil  blocks  will  soon  be  destroyed  if  the  bearing  sur- 
face of  the  shank  end  of  the  drill  is  allowed  to  become 
badly  battered  or  chipped.) 

29 — Are  side  rods  on  machines  kept  uniformly  tight? 

30 — Is  improvement  possible  in  the  number,  pointing  or 
depth  of  drill  holes? 

31 — Is  sufficient  air  pressure  maintained  at  the  drill? 

32 — Is  there  undue  breakage  of  drill  steel? 

33 — Is  proper  type  of  bit  used  for  ground  drilled? 

34— Are   sharpening  and   tempering  satisfactorily  done' 

35 — Is  there  a  man  especially  qualified  to  repair  drills? 

Drilling  (Queries  17  to  35) 

Type  of  Drill— One  of  the  first  requisites  for  efficient 
drilling  is  the  selection  of  the  type  of  drill  best  suited 
to  the  ground.  At  some  large  mines,  where  the  ground 
is  variable  in  character,  it  has  been  found  profitable  to 
employ  different  types  of  drills.    In.  an  investigation  of 


Is  Sufficient  Air  Pressure  Mainlined  at  Drill 

the  driving  of  ten  crosscuts  in  hard  greenstone  in 
California  mines,  it  was  brought  out  that  solid-steel 
piston  drills  required  an  average  of  1.81  shifts  to  drill 
one  round  of  holes,  water-hammer  drills  requiring  1.14 
.shifts  to  perform  the  same  work.  The  average  advance 
per  drill  shift  was  3.10  ft.  for  the  piston  drills  and  4.07 
ft.  for  the  water-hammer  drills;  cost  per  foot  in  labor 
and  explosives  being  $5  and  $3.66,  respectively. 

After  determining  the  proper  drill  equipment,  it  is 
economical  to  standardize  as  far  as  possible  so  as  to 
obviate  a  great  number  of  repair  parts. 
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Repair  Work — Drill  repair  work  should  be  system- 
atized. A  great  amount  of  time  may  be  lost  if  miners 
are  compelled  to  hunt  for  repair  parts  and  supplies. 
Where  the  operation  is  large  enough,  it  is  a  good  plan 
to  have  a  special  repair  man.  Time  may  be  saved  if 
the  miner  at  the  face  is  supplied  with  plenty  of  gaskets, 
wedges,  and  foot-blocks,  and  with  a  box  for  holding 
such  supplies.  WTiere  water-hammer  drills  are  used 
it  is  advantageous  to  keep  a  few  extra  water  tubes 
on  each  level.  In  some  mines,  where  speed  is  desired 
in  drifting  or  crosscutting,  it  has  been  found  profitable 
to  keep  complete  duplicate  drill  equipment  within  easy 
reach  of  the  face.  An  inefficient  blacksmith  can  spoil 
the  work  of  the  best  machine  by  poor  tempering, 
improper  gaging,  and  other  similar  evils.  To  get  the 
best  work  out  of  the  water-hammer  type  drill,  it  is 
essential  that  the  proper  shank  length  be  maintained  in 
the  steel. 

Carr  Bit — The  type  of  bit  has  an  important  bearing 
on  the  speed  of  drilling.  In  California  mines,  investiga- 
tion has  proved  that  the  maximum  speed  can  be 
obtained  in  hard  ground  with  the  Carr  bit.  In  one 
particular  mine  it  developed  that  a  change  from  11-in. 
hollow,  round  .steel,  with  cross  bit,  to  1-in.  hollow 
hexagonal  steel  with  Carr  bit,  increased  drilling  speed 
30  per  cent.  In  same  mines  the  Carr  bit  has  been 
tried  and  pronounced  unsatisfactory.  In  one  instance 
investigation  proved  that  the  trouble  was  in  the 
preparation  of  the  bit  and  in  its  use  with  11-in.  steel. 
Further  experiments  with  A-in.  and  1-in.  steel,  together 
with  careful  gaging,  demonstrated  the  superiority  of 
the  Carr  bit.  At  a  Michigan  mine,  where  the  Carr  bit 
was  adopted  after  much  experimenting,  the  bit  sizes 
vary  in  gage  by  iV  in.,  and  are  used  on  different  lengths 
of  steel  as  follows: 


Length  Bit 

of  Steel  I  iae>' 

3  ft.    4  in 18   ill. 

t  ft.  10  in 18   in. 

6  ft.     8  in I  i    in 


L.ngtii  Bit 

of  Steel  Oage 

10  ft.    1  in I,",-,  in. 

12  ft.    2  in 1  .\   in. 

14  ft 1  ',    In. 


8  ft.     G  in 1  ,:,  in. 

The  angle  of  the  cutting  edge  is  100  deg.,  and  the 
side  cleai-ance  angle  is  85  deg.  The  thickness  of 
the  head  varies  with  the  size  of  the  bits,  and  has  an 
almost  constant  relation  to  it  as  follows:  1^-in.  bit, 
;  in.  thick;  15-in.  bit,  IS-in.  thick;  i!-in.  bit,  ;  in. 
thick. 

Air  Pressure — Sufficient  air  pressure  .should  be  main- 
tained at  the  drill.  That  this  may  be  done,  compres- 
sors should  be  kept  in  efficient  working  condition,  and 
leaky  air  lines  should  not  be  tolerated.  In  the  use 
of  water-hammer  drills,  (-in.  air  hose  is  not  sufficiently 
large;  only  1-in.  hose  should  be  used. 

Lubrication — The  importance  of  properly  lubricating 
machine  drills  is  usually  realized,  but  in  practice  it  is 
difficult  of  accomplishment.  The  ordinary  oil  cadger 
is  of  flim.sy  construction  and  soon  becomes  mashed; 
also,  the  stopper  is  easily  lost.  The  "Donnelley"  oil 
cadger  appears  to  be  one  of  the  best  on  the  market, 
embodying  sturdy  construction  and  a  non-removable 
stopper. 

Explosives 

36 — Are  explosives   properly  stored   and   handled? 

37 — Is  there  any  check  on  the  quantity  of  dynamite  used? 

38— Have    experiments    been    conducted    to    determine    the 

proper  strength  and  quantity  of  dynamite  for  blasting? 

(This   is    particularly    important   if   there   is   variation 

in  hardness  of  mine  lock.) 
39 — Has  the  use  of  tamping  material  been  tried  as  a  means 

of  saving  dynamite? 


10 — Do  misfires  exceed  1  per  cent? 

41 — Is  the  use  of  oil  or  grease  prohibited  for  waterproof- 
ing fuse?  (Only  an  approved  trade  waterproofing  com- 
pound, or  ordinary  roofing  paint,  should  be  permitted.) 

42 — Is  the  method  of  making  up  the  primer  one  that  in- 
volves minimum  bending  of  fuse? 

To  get  the  best  results  from  explosives,  care  must  be 
exercised  in  their  storage  and  handling.  Practice  has 
demonstrated  that  a  saving  of  approximately  25  per 
cent  can  be  made  by  checking  the  quantity  of  explosives 
allowed  to  miners,  as  compared  with  the  practice  of 
allowing  miners  to  secure  from  the  magazine  whatever 
quantity  they  may  wish  to  take. 

Misfires — The  importance  of  the  prevention  of  mis- 
fires cannot  be  emphasized  too  strongly.    When  the  cut- 


Do  Misfires    Exceed    One    Per  Cent. 

holes  in  a  drift  or  cros.scut  fail  to  explode,  the  result 
is  most  unsatisfactory,  and  not  infrequently  the  cause  of 
the  loss  of  a  day's  work  at  the  face,  plus  the  dynamite 
used  to  blast  it.  Furthermore,  it  is  necessary  to  exercise 
great  care  in  handling  misfired  holes.  The  same  holds 
true  for  the  key-holes  in  a  stope;  a  clean  break  is  not 
usually  secured  if  they  fail  to  explode.  It  is  important 
that  a  record  of  misfires  be  kept.  When  they  exceed 
one  per  cent  of  the  holes  fii-ed,  an  investigation  should 
be  made  into  the  cause.  Misfires  may  be  reduced  by 
following  the  procedure  outlined  below: 

Use  inilji  the  type  of  fuse  best  suited  to  conditions 
in  the  mine.  Store  fuse  in  a  cool,  dnj  place  (45  deg. 
F.  minimum,  75  deg.  maximum.)  Chilling  or  excessive 
heating  causes  uneven  speed  of  burning.  Dampness 
retards  the  burning  speed,  in  extreme  cases  as  much 
as  45  per  cent. 

Acoid  using  fuse  that  is  kinked  or  bent,  and  be  sui« 
that  it  is  not  handled  in  such  a  manner  as  to  cause 
crushing  or  bruising.  Cm*  the  fuse  square  off  with  a 
sharp  instrument  before  inserting  in  detonator.  Use 
dctonatoi-s  of  sufficient  strenc/th.  Do  not  blow  in 
detonator  to  remove  foreign  matter.  Insert  the  freshly 
cut  fuse  to  full  depth  of  the  detonator. 
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The  fuse  end  should  not  be  shaken  or  brushed.  Fail- 
ure to  push  the  fuse  home  in  the  detonator  is  respon- 
sible for  many  misfires.  An  air  space,  or  gap,  left  in 
the  detonator  becomes  filled  with  gas  as  the  fuse  burns. 
This  gas,  containing  much  carbon  dioxide,  will  not  sup- 
port combustion,  and  prevents  ignition  of  the  fulminate. 
Use  only  a  broad  jaw  crimper. 

Use  no  oil,  grease,  or  turpentine-varnish  for  water- 
proofing. The  best  compounds  for  this  purpose  are 
P  B  roofing  paint  (with  asphaltum  base),  pine  tar,  and 
Celakap.  Fuse  should  not  be  suspended  in  the  water- 
proofing compound;   dipping  is  most  satisfactory. 

Make  primer  properly.  Lacing  the  fuse  through  the 
dynamite  cartridge,  or  the  use  of  any  method  that  neces- 
sitates sharp  bending  of  the  fuse,  will  cause  misfires. 
Space  drill  holes  properly.  Use  no  tamping  material 
containing  sharp  particles.  Be  sure  that  all  fuses  in  the 
round  are  ignited. 

Ore  Handling — Haulage 

4.3 — Does  all  rock  take  the  most  direct  route  possible  from 
the  ground  to  the  surface? 

44 — Is  trouble  experienced  with  boulders  in  stopes?  If  so, 
has  it  been  determined  whether  it  is  more  economical 
to  place  holes  closer  together,  charge  them  more  heav- 
ily, or  to  break  the  boulders  in  the  stope  or  chute? 

4.5 — Are  rock  chutes  so  placed  as  to  cause  a  minimum  of 
shoveling   and   handling? 

46 — For  speedy  loading,  are  permanent  chutes  equipped  with 
rack  and  pinion  gates,  or  other  control  equally  good? 

47 — Is  haulage  system  (man,  animal,  or  mechanical  power) 
best  adapted  to  existing  conditions? 

48 — Are  car  wheels  thoroughly  lubricated  at  all  times? 

49 — Are  tracks  properly  graded  and  kept  in  such  condition 
as  to  cause  a  minimum  of  delay  from  wrecks  and  de- 
railed cars?  (Proper  rail  weight,  ballast,  tight  fish 
plate,   and   bolts.) 

The  desirability  of  having  all  rock  take  the  most 
direct  route  from  underground  to  surface  is  exemplified 
by  the  practice  of  a  superintendent  who  had  greatly 
reduced  his  cost  of  production.  On  being  asked  what 
changes  he  had  made,  he  stated,  among  other  things, 
that  he  had  been   able  to  get  his  ore  to   the   surface 
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Are  You   Wearing  Your  Ore  Ouf  by  Riding  it  Around   the  Mine 


without  wearing  it  out  riding  it  around  the  mine.  This 
had  been  done  by  means  of  a  few  additional  raises  and 
a  slight   rearrangement  of  the  haulage  system. 

Tracks — It  is  a  well-known  fact  that  loaded  cars  will 
run  more  easily  down-grade  than  up-grade.  In  many 
mines  this  fact  is  apparently  overlooked.  It  is  of  con- 
siderable importance.     Rails  that  are  too  light  for  the 


duty  imposed  upon  them,  together  with  poor  track 
construction,  lead  to  wrecks  and  the  derailment  of  cars. 
A  little  care  in  this  respect  will  greatly  facilitate  the 
handling  of  ore. 

Hoisting 

50 — Is  pocket  capacity  sufficient  for  tonnage  handled? 

51 — Is  there  the  necessary  control  to  prevent  overloading 

of  skips? 
52 — Is  hoisting  engine  equipped  with  over-wind  device  for 

the  prevention  of  checks? 
53 — Is  shaft  inspected  at  proper  intervals? 
54 — Is  cable  inspected,  and  cut  off  at  intervals? 
55 — Is  cable  oiled  internally  as  well  as  externally? 

Where  hoisting  operations  are  conducted  on  a  suffi- 
ciently  large  scale,   it   is   desirable   to   install   an   over- 


\Vs3.1<  Places  on   Hoisting    l%)pes    are    Points 
of   Tangency 

wind  device  for  the  prevention  of  wrecks.  Such 
equipment  should  embody  the  ability'  to  control  the 
speed  of  the  skip  or  cage  at  all  points  in  the  shaft. 
Several  varieties  of  over-wind  devices  are  on  the  mar- 
ket. Overloading  of  skips  is  another  cause  of  accidents 
and  wTeeks  in  the  shaft.  This  may  be  avoided  by  the 
use   of   measuring  hoppers   below   station   pockets. 

Hoisting-Cables — In  transferring  new  cables  from  the 
coil  or  reel  to  the  drums,  kinks  or  twists  are  likely 
to  occur  that  might  seriously  affect  the  life  of  the 
cable.  Makers  recommend  that  new  cable  received  in 
coil  be  rolled  out  on  the  ground  and  then  carefully 
transferred  to  the  drum.  New^  cable  on  the  reel  should 
be  watched  when  installed  to  guard  against  twists. 

Recent  experiments  carried  on  with  regard  to  break- 
age of  cables  show  that  weak  places  are  formed  in 
the  cable  at  the  tangent  point  just  below  the  sheave 
wheel,  and  that  breakage  frequently  occurs  at  such 
weak  points.  Obviously,  there  is  more  likelihood  of  the 
development  of  weakness  at  the  tangent  point  of  the 
cable  corresponding  to  the  horizons  at  which  the  cage 
or  skip  most  frequently  stops.  A  cable  should  not  be 
used  for  hoisting  men  when  the  number  of  breaks  in 
any  running  foot  exceeds  10  per  cent  of  the  total  num- 
ber of  wires  composing  the  rope,  or  when  the  wires  on 
the  crowm  of  the  strand  are  worn  down  to  less  than 
60  per  cent  of  their  original  cross-section. 
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Corrosion  of  hoisting-cables  presents  a  serious 
danger.  It  is  not  so  easy  to  detect  this  danger  as 
to  notice  wear  or  broken  strands.  A  cable  that  is 
apparently  in  first-class  condition  may  be  badly  corroded 
inside,  and  dangerous.  The  best  preventive  of  corrosion 
is  thorough  internal  lubrication  of  the  cable.  Both  the 
oil  and  the  cable  should  be  heated  above  the  boiling 
point  of  water.  A  method  used  in  Montana  is  to  pass 
the  cable  through  a  trough  containing  the  lubricant, 
the  latter  being  heated  by  live  steam.  Probably  the 
simplest  and  most  effective  method  of  internal  lubrica- 


Are  10  Pen  Cent,  of  Wires  in  a  Running  Foot   Broken? 

tion  is  described  in  an  article  entitled  "Oiling  Mine 
Cables  in  Place,"  on  p.  735  of  the  Mining  and  Scientific 
Press  of  May  31,  1919. 

Following  are  important  considerations  in  connection 
with  hoisting-cables:  1 — Use  care  in  installing  new 
cable,  to  prevent  twists  and  kinks.  2 — Inspect  cable 
carefully  at  least  once  a  week  for  broken  strands  and 
worn  crown.  3 — Lubricate  cable  internally  at  least  once 
every  six  months,  and  externally  more  frequently,  as 
appearance  of  cable  dictates.  4 — Cut  off  about  five  feet 
of  cable  at  skip  every  three  or  four  months,  to  avoid 
the  development  of  tangent  weakness,  and  for  the  pur- 
pose of  examining  cable  for  crystallization,  corrosion, 
and  breaks. 

Mine  Water 

56 — Are  sumps  of  sufficient  capacity  to  take  care  of  sur- 
plus water  in  case  of  breakdown  of  pumps  or  tempo- 
rary stoppage  of  power? 

57 — Are  dams,  if  used  underground,  of  sufficient  strength 
for  the  duty  imposed? 

58 — Is  water  and  grit  kept  off  of  tracks  in  haulageways? 

59 — Is  water  carried  off  in  ditches  in  working  drifts  and 
crosscuts? 

60 — Is  the  maximum  of  falling  water  diverted  from  shafts? 

61 — Are  pumps  placed  as  near  as  convenient  to  the  level 
of  the  water  to  be  raised? 

62 — Is  end  of  suction  hose  in  mud? 

63 — Are  pumps  kept  in  good  repair? 

Water  should  be  kept  off  the  floor  of  working  drifts 
and  crosscuts.  This  is  sometimes  difficult  in  old, 
reclaimed  workings.  In  new  work,  however,  care  in 
the  matter  of  grades  will  provide  for  proper  drainage. 
Water  in  the  main  haulageways  is  not  only  inconvenient, 
but  the  grit  usually  carried  by  the  water  is  the  cause 
of  excessive  rail  wear. 

Dams  should  be  inspected  frequently,  especially 
where  a  number  of  men  are  working  at  levels  below 
them.  Ample  sump  capacity  is  an  important  considera- 
tion, especially  in  mines  that  make  a  great  quantity  of 
water.  It  is  most  essential  to  have  a  pump-man  who 
thoroughly  understands  his  job,  especially  in  wet  mines. 

Electrical  Equipment 

64 — Do  electrical  power  costs  compare  favorably  with  those 
of  other  properties  in  the  neighborhood? 

65 — Is  a  capable  man  in  charge  of  electrical  work? 

66 — Is  all  electrical  equipment  inspected  frequently  and 
kept  in  proper  repair? 

67 — Are  frames  and  bed  plates  of  underground  trans- 
formers, compensators,  rheostats,  and  motors  effectively 
grounded?  (Connection  must  be  wet  or  damp  to  be 
effective.) 


68 — Are  high-voltage  wires  sufficiently  protected  to  prevent 
personal  injury  or  danger  from  fire? 

69 — Are  transformer  installations  of  fire-proof  construc- 
tion,  well   lighted   and    properly   guarded? 

70 — Are  men  allowed  to  work  on  live  wires? 

71 — Are  loose  motor  bearings  promptly  eared  for,  to  assure 
that  a  minimum  of  power  may  be  required  for 
operation? 

72 — ."^re  motor  ends  (rear  passageways)  screened  to  pre- 
vent tools  or  pipe  being  accidentally  thrust  into  them? 

73 — Are  open  switches  in  use?  (Danger  of  personal  injury 
or  fire  from  short  circuit.) 

74 — Is  a  sufficient  supply  of  fuse  cartridges  kept  on  hand, 
so  that  it  is  unnecessary  to  use  open  fuses  or  wire? 

75 — Is  trolley  wire  and  electrical  wiring  generally  pro- 
tected from  dripping  water? 

76 — Is  trolley  wire  protected  at  low  points  and  at  ore 
chutes?  Does  sag  of  trolley  wire  exceed  3  in.  between 
supports? 

77 — Is  track  bonding  in  proper  condition?  Is  it  sufficiently 
heavy? 

78 — Are  dry  sand  or  tetrachloride  fire  extinguishers  kept 
available  about  electrical  installations?  (Care  should  be 
observed  to  avoid  fumes  of  tetrachloride  extinguishers 
in  poorly  ventilated  places.) 

Excessive  losses  frequently  are  caused  by  improperly 
installed  electrical  equipment,  or  through  failure  to 
keep  such  equipment  in  first-class  repair.  Chief  among 
these  losses  are  low  efficiency,  high  repair  bills,  rapid 
deterioration  and  damage  by  fire. 

The  necessity  for  care  of  electrical  equipment  is  set 
forth  in  the  first  paragraph  under  this  heading  in  the 
queries.  Though  all  the  queries  hereunder  are  more  or 
less  important,  those  on  the  following  features  are 
deserving  of  special  consideration :  Comparison  of 
power  costs  with  other  operations  in  the  district;  neces- 


Are    Sa-fety    VaJves    in    Good    Order? 

sity  for  a  capable  man  in  charge  of  electrical  work; 
proper  repair  of  equipment;  care  of  track  bonding;  fire 
protection  and  safety. 

Compressed  Air 

79 — Are  compressor  cards  taken  for  the  purpose  of  analyz- 
ing performance? 

80 — Is  the  intercooler  cleaned  at  intervals? 

81 — Is  carbon  removed  with   sufficient  frequency? 

82 — Is  proper  quantity  and  quality  of  oil  used  for  lubrica- 
tion? 

83 — Does  sufficient  water  pass  through  the  jacket? 

84 — Are  loose  bearings   repaired  promptly? 

85 — Is  compressor  intake  free  from  moisture  and  dirt? 

86 — Is  unloadcr  device  in  good  operating  condition? 
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87 — Is    a    fusible    plug    in    the    compressor    or    in    the    air 

receiver? 
88 — Is  air  receiver  in  such  position  that  an  explosion  would 

cause  no  damage  to  compressor  or  housing? 
89 — Is  receiver  in  safe  condition  for  the  pressure  carried? 
90 — Is  receiver  cleaned  at  proper  intervals? 
91 — Is  receiver  equipped  with  a  reliable  safety  valve? 
92 — Is   the   air   line   to   the   mine,   as   well   as   the   various 

branches,   of   proper    size? 
93 — Are  leaky  air  pipes  given  prompt  attention? 
94 — Are  a  sufficient  number  of  hose  connections   provided 

as  branch  air  lines  are  extended? 

Poor  compressor  performance  and  inadequate  and 
leaky  air  lines  are  causes  of  loss  of  power  and  ineffi- 
ciency in  drilling.  Compressors  should  be  tested  to 
check  their  performance.  The  use  of  the  proper  quality 
and  quantity  of  oil  is  important.  Carbon  should  be 
removed  and  the  intercooler  cleaned  at  proper  intervals. 
Loose  bearings  should  be  adjusted  promptly.  It  is 
also  of  importance  that  sufficient  water  pass  through 
the  jacket  and  that  the  compressor  intake  be  free  from 
moisture  and  dirt.  The  unloading  device  should  be  kept 
in  good  working  order. 

Though  explosions  of  air  receivers  are  relatively 
infrequent,   there   have    been    many   such   occurrences, 


Is  Fire  Fi^htirg  Eauipmeqt  Ready 


some  of  which  were  accompanied  by  loss  of  life  and 
destruction  of  plant.  The  latest  noted  is  the  explosion 
of  two  receivers  at  Hammonton,  Cal.,  where  two  men 
were  killed  and  a  $50,000  plant  was  burned.  Though 
such  explosions  are  attributed  to  a  variety  of  causes, 
it  is  probable  that  most  of  them  have  been  caused 
primarily  by  overheating  of  the  air  in  the  compressor. 
This  condition,  coupled  with  a  receiver  containing  an 
accumulation  of  oil  in  the  bottom,  will  cause  an  explo- 
sion in  the  following  manner:  Aided  by  the  heating, 
an  oily  vapor  is  produced  in  the  receiver,  and  it  is 
possible  for  this  vapor  to  combine  with  the  compressed 
air  so  as  to  form  an  explosive  mixture.  An  incandes- 
cent particle  of  carbon,  or  air  from  the  receiver,  heated 
to  the  critical  temperature,  completes  the  cycle.  Aside 
from  frequent  removal  of  carbon,  probably  one  of  the 
most  important  features  in  preventing  such  explosions  is 
a  fusible  plug  placed  somewhere  in  the  compressor 
or  in  the  air  line  leading  to  the  receiver.  This  plug 
should  be  so  constructed  that  it  will  blow  out  long 
before  the  air  temperature  reaches  the  dangerous  point. 


following  which  the  device  gives  out  a  shrill  whistling 
sound  as  an  alarm. 

Overheating  of  air  can  be  prevented  by  care  of  the 
compressor,  as  before  suggested.  Regarding  the 
receiver,  it  should  be  placed,  if  convenient,  in  such  posi- 
tion that  an  explosion  will  cause  no  damage  to  the 
compressor  or  housing.  It  should  be  tested  to  determine 
if  it  can  safely  carry  the  pressure  of  air  required.  The 
safety  valve  should  be  of  adequate  size  and  should  be 
kept  in  proper  working  order.  The  receiver  should 
be  blown  out  every  day  to  remove  accumulations  of  oil. 

Air  lines  are  extended  as  the  mine  develops,  and,  as 
a  result,  many  mines  are  operating  with  main  air  col- 
umns that  are  too  small,  thus  causing  considerable  loss 
of  air  pressure.  Air  efficiency  can  be  increased  by  the 
use  of  the  proper  sized  pipes  throughout  the  line. 

Stores  and  Suppues 

95 — Is  it  possible  to  determine  readily  when   supplies  are 

low,  so  that  they  may  be  ordered  well  in  advance? 
96 — Are  tools  and  supplies  standardized  as  far  as  possible? 
97 — Are  supplies  checked  in  and  out  of  the  storeroom? 
98 — Are  unused  and  discarded  tools  listed   and  stored,   so 

that  they  may  be  used  if  occasion  demands? 
99 — Is  there  means  of  determining  quickly  the  location  of 

any  piece  of  machinery  on  the  works? 
100 — Is  there  provision  for  keeping  tools  in  places  where 

they  may  be  readily  found  when  wanted? 

Inadequate  storage  space  and  laxity  in  the  matter  of 
handling  tools  and  supplies  are  the  cause  of  much  waste 
and  lost  time.  Next  to  having  a  suitable  place  for 
segregating  and  storing  supplies,  it  is  of  importance 
that  the  system  used  readily  indicate  when  certain 
supplies  are  low.  The  ordinary  method  of  accomplish- 
ing this  is  through  the  use  of  a  card  system.  The 
cards  usually  show,  under  "Material  Received,"  the 
order  number,  from  whom  received,  date,  quantity,  and 
value ;  under  "Material  Delivered,"  the  date,  requisition 
number,  account  number,  quantity,  and  value;  under 
"Balance  on  Hand,"  the  quantity  and  value.  Such  a 
card  system  is  good,  but,  like  many  other  things,  its 
success  depends  largely  on  the  human  element.  The 
system  must  be  kept  up  to  date  and  material  on  hand 
checked  at  intervals  with  the  cards. 

Standardization — It  is  not  always  possible  fully  to 
standardize  tools  and  supplies,  but  this  may  be  done 
to  a  considerable  extent,  and  will  simplify  the  han- 
dling of  stores  and  reduce  the  amount  of  material  that 
must  be  kept  on  hand. 

Checking  In  and  Out — Under  the  card  system  referred 
to,  all  material  coming  into  the  storeroom  is  entered,  as 
is  also  material  that  goes  out.  It  is  essential  that  no 
laxity  be  allowed  in  the  matter  of  securing  material 
from  the  storeroom.  Requisitions  should  invariably  be 
used.  The  average  workman  who  knows  that  he  can 
drop  into  the  storeroom  and  get  new  tools  whenever  he 
wants  them  is  likely  to  be  careless  in  their  use.  Thus 
two  evils  result  from  laxity  in  this  respect:  (1) 
Extravagance  in  the  use  of  tools;  (2)  carelessness  in 
keeping  tools  where  they  belong,  which  frequently 
entails  costly  delays. 

Discarded  Tools — At  many  mines  and  plants  there  is 
a  litter  of  old  machinery  and  tools.  Obviously,  a  great 
economy  can  be  affected  if  every  article  of  hardware 
and  machinery  of  this  nature  is  stored  and  cataloged 
for  possible  future  use.  The  removal  of  the  litter  alone 
is  advantageous,  as  it  allows  for  more  freedom  of  move- 
ment for  workmen. 
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Locating    Machinery — Confusion    and    loss    of    time 
often  result  from  lack  of  knowledge  of  the  location  on 
the  works  of  a  certain  piece  of  machinery.     In  some 
Michigan  mines  a  novel  system  has  been  introduced  to 
avoid  this  contingency.     In  the  superintendent's  or  the 
master  mechanic's  office  is  placed  what  is  called  a  "dis- 
patcher's board,"  about  48   in.  long  and   24   in.   high. 
The  board  is  divided  into  squares  of  any  desired  size, 
each  square  representing  a  certain  portion  of  the  works, 
such  as  the  pumping  plant,  Mine  A,  mill,  open  pit,  shop, 
and   other   buildings.      Stretched    longitudinally    across 
the  board,   and  2   in.  apart,   are  wires  on  which  tags 
are  hung.     Each  piece  of  machinerj",  such  as  motors, 
pumps,  compressors,   locomotives,   and   other  operating 
equipment,  has  a  numbered  tag  attached.     A  duplicate 
of  this  tag  is  hung  in  its  proper  square  on  the  wire 
of  the  dispatcher's  hoard.    Thus,  when  it  becomes  neces- 
sary to  locate  a  motor  or  other  piece  of  machinerj-,  the 
position  of  the  tag  on  the  board  will  show  where  it  is 
immediately.      In   connection    with    the    board,   a    card 
record  is  kept,  showing  the  changes  in  location  of  each 
machine  and  the  time  and  repairs  while  in  the  shop. 
A  separate  board  is  used  at  some  mines   for  keeping 
track  of  machine  drills  only. 

Fire  Prevention  and  Protection 
surface  buildings 

XOl — Are  wooden  buildings  inspected  at  intervals  for  the 
detection  of  fire  hazards? 

102 — What  is  the  condition  of  electrical  equipment  and 
wiring  as   related  to  fire  hazard? 

103 — Is  the  storage  of  oils,  grease,  or  other  inflammable 
matter  in  wooden   structures  permitted? 

104 — Are  buildings  kept  clear  of  accumulations  of  inflam- 
mable rubbish? 

105 — Is  oily  waste  kept  in  covered  metal  receptacles? 

106 — Are  cupboards  and  lockers  ventilated  and  kept  clear 
of  material  that  might  ignite  through  spontaneous 
combustion? 

107 — Is  fire-fighting  equipment  adequate  for  quickly  con- 
trolling incipient  fires,  as  well  as  for  fighting  fires 
that  have  gained  headway? 

108 — Is  each  fire  extinguisher  supplied  with  a  tag  showing- 
date  when  last  filled?  Is  other  fire  equipment  kept 
in   proper  condition? 

109— Is  the  water  supply  ample  and  of  sufficient  head 
for  fire  fighting? 

110 — Are  fire  hydrants  protected  from  freezing? 

Ill — Is  there  a  fire-fighting  organization  which  holds 
monthly   drills? 

112 — Is   there   a   fire-alarm   system? 

]]3__From  a  standpoint  of  fire  protection  and  saving  on 
insurance  premium,  has  consideration  been  given  to  a 
sprinkler   system  for   large    inflammable   structures? 

114 — Is  adequate  fire  insurance  carried  on  valuable  inflam- 
mable structures?  Is  periodic  attention  given  to  this 
matter,  so  that  premiums  may  not  be  allowed  to  lapse? 

underground 

115 — Is  any  inflammable  material  stored  or  kept  in  or  near 
timbered  workings? 

116— Are  candles  permitted  in  dry  timbered  workings? 

117 — Are  shaft  rollers  and  machinery  kept  well  oiled? 

118 — Is  the  continuity  of  timbering  (if  dry)  broken  from 
pump  station  to  shaft? 

119 — Are  dry  timbered  shafts  wet  down   frequently? 

120 — Is  smoking  permitted  in  dry  timbered  workings? 

121 — Are  electrical  equipment  and  wiring  inspected  fre- 
quently? 

122 — Is  there  sufficient  fire-fighting  equipment  at  shaft  sta- 
tions and  in  dry  timbered  places? 

123 — Do  a  sufficient  number  of  men  understand  the  use  of 
the  fire-fighting  equipment? 


124 — Is  each  fire  extinguisher  supplied  with  a  tag  showing 

date  when   last  filled?     Is  other  equipment  inspected 

frequently? 
125 — Is   it  convenient  and   desirable   to  make  the   air  line 

convertible  into  a  water  line  for  fire  fighting? 
126 — Are  fire  doors  needed? 
127 — Is  there  a  prearranged  plan  of  action  in  case  of  fire, 

both  for  fighting  the  fire  and  removing  men  from  the 

mine? 

The  first  step  in  fire-prevention  work  should  be  careful 
investigation  of  the  mine  and  plant  and  removal  of 
all  fire  hazards.  Such  hazards  are  indicated  in  the 
queries  under  this  heading,  both  for  underground  and 
on  surface.  A  fire-protective  system  should  be  designed 
for  controlling  incipient  fires  quickly,  as  well  as  for 
fighting  fires  that  have  gained  headway. 

A.ssuming  that  the  proper  equipment  is  installed,  it 
is  necessarj'  that  it  be  kept  in  condition  and  that  the 
proper  men  be  instructed  in  its  use.  There  is  no  better 
guarantee  for  the  upkeep  of  equipment  than  the  organi- 
zation of  a  fire  department  and  the  holding  of  regular 
fire  drills.  This  is  warranted  even  at  small  plants.  The 
truth  of  this  statement  may  be  demonstrated  easily  by 
observing  the  first  few  fire  drills,  and  comparing  results 
with  those  obtained  after  the  crew  becomes  proficient. 

A  sprinkler  system  for  wooden  surface  building  is 
one  of  the  best  means  of  fire  protection.  For  such 
structures,  it  is  not  necessary  to  go  to  the  expense  of 
installing  the  automatic  type;  in  fact,  this  system  is 
objectionable  in  cold  countries.  A  system  whereby  each 
building  or  structure  can  be  flooded  by  the  turning  of 
one  main  valve  is  probably  the  most  satisfactory.  Aside 
from  the  protection  aflTorded,  reduction  of  insurance 
premiums  to  the  extent  of  50  per  cent  may  be  secured 
by  the  installation  of  the  sprinkler  system. 

A  sprinkler  system  is  also  of  value  about  the  shaft 
collar,  where  there  is  much  woodwork.  Also,  it  will 
serve  a  double  purpose  if  installed  in  the  shaft ;  namely, 
for  wetting  down  shaft  timbers,  thus  preserving  their 
life,  and  as  a  protection  against  fire.  Several  installa- 
tions of  this  nature  have  been  made  on  the  following 
general  plan:  At  intervals  of  50  ft.,  the  shaft  is 
encircled  with  1-in.  perforated  pipe.  This  pipe  is  con- 
nected to  the  water  column,  the  water  flow  being  con- 
trolled by  a  stop  cock,  governed  by  a  6-in.  handle. 
This  system  was  seen  in  operation  in  a  shaft  1,000  ft. 
deep.  In  this  case  a  p-in.  cable  was  attached  to  all  of 
the  stop-cock  handles.  Near  the  shaft  collar  this  cab'e 
was  attached  to  the  short  arm  (1  ft.)  of  a  lever,  the 
long  arm  of  which  was  4  ft.  One  man  could  operate 
the  mechanism,  opening  all  of  the  stop  cocks  at  the 
same  time.  Where  the  pressure  in  the  water  column  is 
too  great,  it  may  be  necessary  to  make  use  of  pressure- 
reducing  valves. 

Fire  Extinguishers 

Water  ban-els  with  buckets  are  useful  as  fire  extin- 
guishers. The  conditions  under  which  they  may  be 
used,  however,  are  limited;  moreover,  there  is  always 
trouble  in  keeping  the  barrels  full  of  water  and  prevent- 
ing the  u.-^e  of  the  water  for  other  purposes.  Chemiad 
fire  extinguishers  have  a  far  wider  range,  but  care  is 
necessary  in  keeping  them  in  working  order  and 
instructing  men  in  their  use.  There  have  been  many 
instances,  particularly  in  underground  mines,  where 
men  have  pas.sed  Viy  chemical  extinguishers  to  secure 
a  bucket  of  water  for  fighting  fire. 

In   a    mine   where   chemical   extinguishers   had   been 
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installed  underground,  a  test  was  conducted  to  deter- 
mine what  percentage  of  the  men  understood  the  use 
of  the  extinguishers.  Not  one  out  of  ten  miners  or 
muckers  knew  how  to  operate  them.  A  hoisting  engi- 
neer at  an  underground  station  was  asked,  "What  is 
that  shiny  piece  of  apparatus?"  (referring  to  a  Pyrene 
extinguisher).  He  replied,  "Why,  that's  a  fire  distin- 
guisher."  He  was  then  asked  if  he  knew  how  to  use 
it,  and  replied,  "I  should  say  not!"  This  illustrates 
the  importance  of  instructing  men  carefully  in  the  use 
of  chemical  extinguishers. 

Chemical  Fire  Extiyigirishers — Chemical  fire  extin- 
guishers are  of  three  general  types:  (1)  Soda-acid.  (2) 
carbon  tetrachloride,  and  (3)  foam  extinguishers. 

Soda-acid  extinguishers  usually  employ  a  solution  of 
bicarbonate  of  soda  and,  in  a  separate  container,  sul- 
phuric acid  of  about  58  deg.  Be.  The  combination  of 
the  acid  and  soda  forms  a  gas  which  has  been  found 
to  be  most  useful  in  extinguishing  fires.  Such  extin- 
guishers are  particularly  valuable  in  fighting  fires  where 
there  is  little  draft  or  wind. 

Carbon  tetrachloride,  at  a  temperature  of  about  200 
deg.  F.,  is  transformed  into  a  heavy  gas.  This  gas  has 
the  effect  of  smothering  a  fire.  It  is  useful  chiefly  in 
reaching  fires  in  confined  places  and  loses  its  efficiency 
considerably  if  the  fire  is  exposed  to  a  wind  or  strong 
draft.  This  extinguisher  is  particularly  efficacious  in 
electrical  fires,  as  carbon  tetrachloride  is  a  non- 
conductor of  electricity.  Care  should  be  observed  in 
confined  places  underground,  so  that  the  user  may  not 
be  exposed  to  the  gas  that   is  formed. 

Foam  extinguishers  usually  contain  bicarbonate  of 
soda,  aluminum-sulphate,  and  a  small  percentage  of 
extract  of  licorice.  The  combination  of  the  solutions 
forms  carbonic-acid  gas,  inclosed  in  bubbles.  These 
bubbles,  when  the  extinguisher  is  in  use,  cover  the  burn- 
ing surface,  and  so  smother  the  fire.  The  volume  of  the 
foam  produced  is  about  eight  times  the  volume  of  the 
solutions  used.  Though  foam  is  of  value  under  prac- 
tically all  conditions,  its  best  use  is  in  extinguishing 
oil  fires. 

It  has  been  generally  believed  that  the  foam  is  a  con- 
ductor of  electricity.  A  recent  report  by  the  manufac- 
turers of  "Foamite"  describes  tests  conducted  with 
potentials  up  to  13,000  volts,  using  a  22-gal.  extin- 
guisher. A  live  plate  was  placed  5  ft.  from  the  nozzle 
of  the  extinguisher,  and  in  no  test  was  the  cun-ent 
conducted  back  through  the  stream  of  foam.  This  is 
explained  by  the  fact  that  the  foam  is  broken  up  and 
becomes  non-contiguous.  It  is  also  claimed  that  an  oil 
circuit  breaker  surrounded  by  burning  oil  was  quickly 
extinguished  without  the  operator  of  the  extinguisher 
receiving  a  shock.  Though  the  above  statements  are 
doubtless  true,  on  account  of  a  lack  of  first-hand 
information  I  am  not  prepared  to  state  that  the  foam 
is  an  absolute  non-conductor  of  electrical  current. 

Miscellaneous 

128 — Are  company  contracts  inspected  and  studied  at  regu- 
lar periods  to  guard  against  overlooking  some  im- 
portant details? 

129 — Are  shaft  stations  and  other  working  places  properly 
illuminated? 

130 — Is  outside  night  work  sufficiently  illuminated? 

131 — Are  conditions  underground  satisfactory  as  to  tem- 
perature and  humidity,  and  the  quantity  and  quality 
of  air  supplied? 

132 — Is  sufficient  attention  given  to  the  ply  and  size  of  drive 
belts? 


133 — Are  records  kept  of  belt  performance,  to  determine  the 
most  economical  kind? 

?34 — Is  belting  inspected  and  kept  soft  and  pliable? 

135 — Is  the  highest  coefficient  of  friction  obtained  on  all 
belt  drives? 

136 — Is  new  rope  (for  rope  drives)  lubricated?  (Graphite 
grease  will  prolong  the  life  of  such  rope.) 

137 — Does  the  system  of  accounting  provide  for  ready  in- 
formation as  to  the  cost  of  each  major  piece  of  work 
in  progress? 

138 — Are  sampling  and  assaying  properly  correlated,  so  that 
results  are  obtained  with  a  minimum  of  delay? 

Ventilation  (Query  131) 

It  is  only  during  the  last  few  years  that  metal-mine 
operatoi-s  have  come  to  recognize  the  fact  that  ventila- 
tion has  a  direct  bearing  on  the  working  capacity  of 
miners.  Gassy  or  vitiated  air,  together  with  high  heat 
and  humidity,  will  often  cut  down  working  efficiency 
to  one-half  of  normal.  Much  money  has  been  spent  by 
operators  of  large  mines  to  insure  adequate  ventilation. 
Proper  control  of  ventilation  has  been  recognized  also 
as  an  important  feature  in  fighting  mine  fires. 

Studying  Conditions  in  the  Mine — It  is  a  simple  mat- 
ter to  determine  whether  sufficient  air  is  being  carried 
to  various  parts  of  the  mine.  The  apparatus  neces- 
sary are  a  Haldane  black-damp  tester,  for  the  deter- 
mination of  the  percentage  of  oxygen  in  the  air,  and  a 
sling  psychrometer,  for  the  determination  of  tempera- 
ture and  humidity.  A  table  of  humidity  readings  is 
necessary  in  connection  with  the  use  of  the  psychrom- 
eter. An  anemometer  is  also  useful  in  determining  the 
amount  of  air  passing  at  different  points  in  the  mine. 
A  half  day  will  suffice  to  make  the  necessary  preliminary 
tests,  in  even  a  large  mine.  Should  it  be  found  that  the 
oxygen  content  of  the  air  in  working  places  is  as  low 
as  I82  per  cent,  or  the  wet-bulb  temperature  higher 
than  75  deg.  (relative  humidity  95  to  100  per  cent"), 
.''teps  should  be  taken  to  increase  the  amount  of  air 
going  to  the  working  places  that  require  it.  The 
trouble  may  be  that  an  insufficient  quantity  of  air  is 
entering  the  mine,  or  that  ventilating  current  is  being 
short-circuited  and  is  not  reaching  those  parts  of  the 
mine  showing  bad  atmosphere  and  temperature  condi- 
tions. 

It  may  be  well  to  consider  first  the  proper  distribu- 
tion of  such  air  as  is  available  by  natural  means.  It 
is  generally  best  to  carry  the  ventilating  current  first 
directly  to  the  lowest  portions  of  the  mine  and  dis- 
tribute it  thence  to  the  various  working  places  and 
finally  to  the  up-cast  shaft.  The  placing  of  doors,  for 
preventing  short  circuits  of  air  and  for  deflecting  the 
ventilating  current  to  best  advantage,  is  a  most  impor- 
tant factor.  If  sufficient  air  cannot  be  provided  by 
regulating  the  course  of  the  air  current,  it  will  be 
necessary  to  employ  mechanical  appliances  for  increas- 
ing the  supply  of  air. 

Ventilation  of  Dead  Ends — In  most  metal  mines  the 
main  openings  are  usually  fairly  well  ventilated.  The 
greatest  trouble  is  experienced  in  remote  stopes  or  in 
dead  ends.  There  are  several  means  of  removing  foul 
air  from,  and  carrying  fresh  air  to,  places  remote  from 
the  main  air  current  of  the  mine. 

Where  the  dead  end  is  directly  connected  with  the 
surface,  many  ingenious  schemes  for  ventilation  have 
been  evolved.  Among  these  may  be  mentioned  the  use 
of  sails,  so  rigged  as  to  divert  a  current  of  air  into 
a  pipe  leading  to  the  face.  Installation  of  ordinary 
stovepipe,  or  galvanized  iron  pipe,  leading  from  the  face 
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of  a  tunnel  to  the  portal,  and  there  connected  by  an 
elbow  to  an  upright  pipe,  will  cause  a  slight  circulation 
of  air.  This  circulation  may  be  increased  if  a  stove 
be  added  to  the  outside  equipment.  The  point  at  which 
the  pipe  enters  the  stove  (or  hearth)  should  be  of 
greater  elevation  than  the  intake  end  of  the  pipe  at 
the  face.  A  long  tunnel  in  a  Mexican  mine  was  suc- 
cessfully ventilated  by  making  a  drain  tunnel  in  the 
floor,  made  air-tight  by  means  of  slabs  and  cement. 
Considerable  water  flowed  out  through  the  drain  pipe, 
and  this  served  to  set  up  a  circulation  of  air. 

In  sinking  prospect  shafts,  the  use  of  a  stove  or 
charcoal  pot,  placed  on  one  side  of  the  .shaft,  or,  better 
still,  beneath  a  stack  or  pipe  leading  down  the  shaft, 
has  proved  efficient.  If  the  shaft  be  of  two  compart- 
ments, with  a  partition  dividing  them,  the  use  of  a 
stove  in  one  compartment  causes  an  air  circulation. 

In  ventilating  dead  ends  distant  from  or  not  directly 
connected  with  the  surface,  a  different  problem  is  pre- 
sented. In  general,  it  is  most  efficient  to  draw  the  foul 
air  from  the  face  through  a  pipe  placed  near  the  back 
or  roof.  Forcing  air  to  the  face  through  a  pipe  forms 
eddies,  and,  in  shaft  sinking,  works  directly  against 
the  natural  tendency  of  heated  air  to  rise.  For  carry- 
ing the  air.  there  is  probably  nothing  better  than 
ordinary  galvanized  iron  pipe.  Its  size  will  depend 
on  the  quantity  of  air  it  must  carry. 

Three  methods  are  usually  available  for  forcing  the 
air  through,  or  drawing  it  out  of,  the  pipe:  the  use 
of  electrically  driven  centrifugal  fans,  or  of  fans  driven 
by  water  power,  and  the  employment  of  the  compressed- 
air  jet.  Where  electrical  power  is  available,  it  is 
probable  that  the  electrically  operated  fan  is  cheapest 
and  most  efficient. 

It  is  a  good  plan  to  read  over,  at  regular  intervals, 
contracts  to  which  the  company  is  a  party,  to  insure 
that  no  details  or  obligations  are  overlooked. 

Proper  illumination  of  working  places  is  an  impor- 
tant consideration.  This  subject  is  worthy  of  attention 
where  much  night  work  is  being  done;  also  in  the  shops 
and  underground. 

The  satisfactoi-y  performance  of  drive  belts  depends 
on  the  use  of  the  proper  size  and  ply.  This  is  a 
matter  that  is  frequently  neglected.  In  the  installation 
of  machinery,  care  should  be  exercised  in  placing  the 
various  parts  so  as  to  insure  the  greatest  coefficient  of 
friction  for  drive  belts.  For  new  rope  drives  Dixon's 
graphite  grease  is  recommended  to  prolong  the  life  of 
the  rope. 


the  frame.  Side  planks  merely  butt  up  against  front 
planks,  and  are  not  tied  to  comer  posts,  except  that  a 
piece  of  plank  is  spiked  vertically  over  the  ends  of  the 
front  plank,  the  ends  of  the  side  plank  being  spiked  to 
the  edge  of  this  verticle  plank.  With  this  method  of 
planking,  it  is  evident  that  any  pressure  tending  to 
force  the  front  of  the  bin  outward  will  be  resisted  by 
the  members  of  the  bin  frame. 

A  better  method  of  planking  is  shown  in  Figs.  5  and  6. 
Alternate  side  planks  are  extended  flush  with  the  front 
faces  of  the  corner  posts,  so  that  half  the  planks  forming 
♦he  sides  of  the  bin  resist  any  outward  pressure.  Alter- 
nate  front  planks   are   extended   flush   with   the  outer 


Planking  Ore-Bins 

By  Douglas  Lay 

Written   for  Enginecnng  and  Mining  Journal 

BINS  should  be  planked  in  such  a  way  that  the  planks 
serve  not  only  to  retain  the  contents  securely,  but 
also  tie  the  bin  frames  effectually  with  a  minimum 
amount  of  lumber.  One  of  the  best  ways  of  planking 
rectangular  flat-bottom  bins  is  shown  in  Figs.  1  and  2. 
The  flooring  presents  no  difficulty,  provided  sufficient 
bearing  is  given  on  the  outside  sills.  In  the  case  of  the 
sides  each  plank  covers  the  entire  face  of  one  corner 
post;  consequently,  each  of  the  latter  posts  is  securely 
tied — alternate  planks  tie  each  post  successively. 

The  usual  method  of  planking  sloping-bottom  bins  is 
showTi  in  Figs.  3  and  4.  The  planking  of  front  and  floor 
runs  from  outside  to  outside  of  the  timbers  forming 
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Alternate  Front  Plank--' 
flush  with  outer  Face  of  Post' 
Side  Elevation 
FIG. 6 


FIGS.    1    TO    6.      CONSTRUCTION    DET.4.ILS    OF    FI.AT-    .\ND 
SLOriMi-BOTTO.M    OHF--F!INS 

face  of  one  corner  post,  .so  that  both  the  latter  are  well 
tied  to  resist  any  lateral  pressure. 

The  design  of  a  bin  should  indicate  a  size  such  that 
planks  need  not  be  wastefully  cut.  A  few  inches  in  size 
may  make  all  the  difference,  either  way,  as  plank  are 
sold  cut  to  even  foot-lengths.  Referring  to  the  rect- 
angular flat-bottom  bin  of  Figs.  1  and  2,  a  length  of 
16  ft.  11  in.  and  the  same  width,  dimensions  in  the 
clear,  make  it  practicable  to  use  18-ft.  plank  without  cut- 
ting. The  height  of  a  bin  is  not  of  the  same  importance, 
but  it  is  best  to  make  the  height  an  e.xact  multiple  of 
the  width  of  plank  to  be  u.sed  plus  the  thickness  of  the 
floor. 
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Photographs  From  Underground 


STOPE  IN   HIDDEN    CREEK   MINE   OF   r,\:_\sl;Y   CON.^'J!-!  I  MTi  :i  ■   All 


--\ii£i/ri.\i ;  .V  i'ii'.\i:i;  <i>..  anyox. 


STOPING    AT    THE    DAVIS-DALY    MINE    AT    BUTTb;.    MONT. 

The  photograph   shows    a   self-rotating   stoper   drill   boring   a   downward    hole    with    the    point    of    the   feed    piston    appearing    over   the 

operator's    left   shoulder    and    braced    against    the    rock    on    the    other  side  of  the  stope.     His  right  hand  holds  the  drill  steady  by  the 

handle  while  his  left  hand  controls  the  strength  of  feed  by  means    of   the   feed   brake. 
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A  Mining  Engineer  in  South  America 

From  Rio  de  Janeiro  to  Buenos  Aires — Over  the  Andes — Valparaiso,  Antofagasta,  La    Paz 
Personal  Experiences  and  Reminiscences  in  Out-of-the-Way 
Corners  and  Distant  Countries 

By  Paul  T.  Bruhl 

Written  for  EnginpFring  and  Mining  Journal 


HAVING  received  an  appointment  in  Chile,  my 
recollections  were  naturally  centered  on  the  South 
American  continent.  The  trip  out  by  way  of 
France,  Spain,  and  Portugal  was  full  of  interest.  The 
first  port  of  call  after  leaving  Europe  was  Rio  de 
Janeiroi,  capital  of  Brazil.  The  city  lies  on  a  harbor 
of  world-wide  reputation  for  beauty  which  is  indeed 
well-deserved.  Ornate  buildings  grace  the  principal 
streets.  The  residential  district  of  the  well-to-do  class 
has  been  laid  out  with  an  eye  to  an  effect  that  is  alto- 
gether pleasing.  Whatever  criticism  may  be  leveled 
at  South  American  cities  in  general,  it  cannot  be  said 
that  the  capitals  have  not  been  built  artistically,  and 
they  will  bear  comparison  with  any  of  the  Old  World 
citie.s. 

The  Latin-American  is  not  afraid  of  painting  his 
house  the  color  that  most  appeals  to  him,  and,  though 
a  thoroughfare  of  freshly  painted  dwellings  may  be  a 
chromatic  riot,  time  gradually  softens  the  violent  con- 
trasts, and  the  subdued  colors  save  the  streets  from  the 
monotonous  drabness  that  is  unfortunately  character- 
istic of  so  many  Anglo-Saxon  communities.  It  seems 
to  me  that  a  land  blessed  with  plenty  of  sunshine  revels 
more  in  bright  colors  than  one  that  is  not  so  favored. 
Whether  this  is  due  to  the  psych -^logical  effect  of  good 
weather,  or  to  a  consideration  of  cost,  I  do  not  know. 

The  Brazilian  fleet,  as  my  steamer  entered  the  harbor, 
lay  at  anchor.  The  story  runs  that  on  the  occasion 
when  the  latest  Brazilian  battleship  was  delivered  by  an 
English  crew,  the  local  authorities  were  so  eager  to 
assume  control  that  they  did  not  stop  to  learn  the  opera- 
tion of  the  complicated  machinery.     As  a  consequence, 


when  they  wished  to  anchor,  there  was  no  one  on  board 
competent  to  stop  the  ship.  It  is  said  that  it  continued 
to  circle  the  harbor  until  the  steam-pressure  fell  and 
an  anchor  could  be  cast  without  fear  of  tearing  the 
bottom  out  of  the  bay. 

From  Rio  I  went  down  the  coast  to  Montevideo. 
capital  of  Uruguay.  Our  vessel  berthed  alongside  the 
British  cruiser  "Glasgow,"  which  some  years  later  ?ot 
on  the  wrong  side  of  Von  Spee's  squadron  off  Coronet 
The  British  navy  had  the  satisfaction,  howevei*.  of 
returning  the  compliment  at  the  Falkland  Islands. 

Montevideo  to  Buenos  Aires 

From  Monte  Video  the  traveler  ascends  the  Rio  de  la 
Plata  to  Buenos  Aires  by  a  palatial  river  steamer.  These 
boats  appear  to  be  much  in  favor  with  the  hard-working 
business  man  who  has  to  spend  a  few  hours  at  the  bed- 
side of  a  sick  friend  or  who  is  obliged,  perhaps,  to 
remain  overtime  at  the  office  working  on  the  books. 
I  was  in  Buenos  Aires  a  few  hours  only,  but  long  enough 
to  be  convinced  that  the  numbei-less  cambios  or  mone\- 
exchanges  were  a  serious  menace  to  one's  pocketbook. 
It  is  best  to  go  to  the  banks,  where  at  least  a  little  pity 
is  shown  the  stranger  within  the  gates  of  the  city. 

At  the  depot  an  official  interpreter  was  good  enough 
to  help  me  with  my  transportation  and  other  difficulties. 
His  refusal  of  a  tip  is  one  of  my  happiest  recollections 
of  the  Argentine.  Perhaps  he  was  a  partner  in  the  cani- 
bio  that  exchanged  my  crisp  Bank  of  England  notes  for 
the  bills  which  hung  together  solely  through  the  adhe- 
siveness of  several  feet  of  gummed  paper,  and  thought 
that  I  had  been  trimmed  sufficiently. 
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The  journey  across  the  republic  westward  holds  little 
that  is  of  interest.  It  is  interminable  pampa,  sparsely 
inhabited.  The  traveler  is  glad  to  arrive  at  Mendoza, 
en  the  eastern  slope  of  the  Andes,  where  in  season 
luscious  grapes  can  be  had  for  the  taking. 

The  trip  over  the  Andes  is  one  of  great  beauty.  In 
fact,  for  majestic  grandeur  I  have  not  seen  the  equal. 
Let  the  Himalayas  and  Rockies  look  to  their  laurels. 
The  strata  appear  to  have  been  touched  with  a  master 
painter's  brush,  and  all  around  Nature  has  carved  great 
battlements  and  sculptured  gigantic  monuments  of  sur- 
passing loveliness.     One  regrets  the  advent  of  darkness. 


A  CORNER   OF  LAKE   TITICACA,    BOLIVIA. 
ALTITUDE  14.000  FT. 

and  yet,  in  a  way,  one  has  had  for  the  time  a  surfeit 
of  the  rugged  splendor. 

At  Los  Andes  the  passenger  submits  to  the  customs 
examination,  and  unless  he  wishes  to  lose  the  connec- 
tion he  would  be  wise  to  apply  some  "palm  oil"  to  the 
receptive  hand  of  the  aduanero.  The  customs  service  in 
Chile,  I  should  imagine,  must  be  a  popular  one.  At 
11  at  night  I  arrived  at  Valparaiso,  the  principal  seaport 
of  Chile.  I  had  been  led  to  believe — a  belief  which  was 
not  based,  I  found  soon  enoujih,  on  any  substantial 
foundation — that  the  South  Americans  were  not  on  the 
topmost  rung  of  the  ladder  of  civilization.  Curiously 
enough,  just  as  I  stepped  otf  the  train  a  "snatch-purse" 
tried  to  get  away  with  a  lady's  handbag,  but  was  pursuetl 
by  a  gallant  army  officer  and  cut  down  with  the  flat  of 
his  sabre.  The  thief  surrendered  the  purse  to  the 
officer,  who  politely  handed  it  to  the  lady,  and  the  inci- 
dent was  closed. 

The  sea  trip  to  Antofagasta  was  rendered  enjoyable 
by  the  companionship  of  a  gentleman  from  Ohio,  one  of 
the  first  Americans  I  had  met.  The  originality  of  his 
thinking  was  as  stimulating  as  his  broad  grasp  of 
world  affairs.  I  was  soriy  when  our  ways  parted. 
Antofagasta  is  a  fairly  large  town,  with  an  open  road- 
stead. It  is  by  no  means  attractive  to  the  eye,  and  in 
places  it  is  offensive  to  the  nose.  It  is  the  center  of 
supply  distribution  to  the  oficinas  and  the  large  copper 
mines. 

From  Antofagasta  one  takes  the  International  train, 
which  runs  northward  as  far  as  La  Paz.  I  left  the  main 
line  at  Ollagiie,  the  customs  station  on  the  Bolivian  fron- 
tier. It  is  as  desolate  and  windy  a  spot  as  one  would 
wish  to  avoid.  The  hotel  (God  save  the  mark!)  has  no 
conveniences.  The  mozo  asks.  "Tea  or  coffee?"  If  you 
say  "Tea,"  well  and  good.  If  you  say  "Coffee,"  he 
replies  "There  isn't  any,"  and  the  choice  is  up  to  you 
again.  I  was  glad  to  get  up  to  the  mines,  though  the 
altitude  of  16,000  ft.  gave  me  a  serious  headache,  which 


necessitated  my  departure  to  Oruro,  Bolivia,  12,000  ft. 
altitude,  for  two  weeks. 

A  description  of  the  mines  has  already  appeared  in 
Engineering  and  Mining  Journal  under  my  name.  The 
scenery  is  bleak,  and  there  is  practically  no  vegetation. 
There  is  no  diversion  except  what  one  makes  for  oneself. 
The  shooting  is  limited,  duck  and  rabbit  principally, 
though  an  occasional  vicuiia  might  be  included  in  the 
bag  of  a  lucky  hunter.  The  evenings,  as  in  all  desert 
country,  are  beautiful  and  the  worries  of  the  day  can 
be  lost  in  the  vivid  glory  of  a  sunset,  and  the  elusive 
feeling  of  loneliness  is  in  i-eality  an  added  charm. 

To  rest  from  the  strain  of  the  high  altitude  (the 
heart  beats  at  96)  we  went  to  either  one  or  the  other 
of  two  oases.  One  was  uninhabited,  and  in  it  stood  a 
ten-stamp  battery  which  had  been  used  for  milling 
silver  ores.  Apparently,  the  venture  had  not  been  a 
profitable  one.  I  was  never  able  to  find  ore  assaying 
better  than  fourteen  ounces,  and,  so  far  as  my  limited 
observations  went,  the  average  content  of  the  orebody 
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was  two  ounces.  A  lead  ore  brought  me  for  assay  from 
Bolivia  showed  60  per  cent  Pb  and  200  oz.  of  silver. 
I  asked  the  owner  casually  where  the  vein  was,  and  he 
replied  as  casually  that  he  had  forgotten. 

A  Visit  to  an  Oasis 

The  second  oasis  was  fifty  miles  away,  and  was  a 
welcome  sight  after  several  hours  in  the  saddle  across 
a  rough  countiy.  About  half-way  down  to  the  oasis 
there  were  the  "remains"  of  a  venture  in  copper.  There 
is  a  huge  infantile  mortality  in  mines  in  all  parts  of 
the  world.  The  hundred  or  two  hundred  inhabitants  of 
this  oasis  make  a  comfortable  living,  inasmuch  as  thev 
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make  both  ends  meet.  Agriculture  is  the  sole  endeavor. 
Water  for  the  gardens  is  supplied  from  a  community 
reservoir,  and  there  is  a  community  oven  for  baking 
bread.  I  wonder  whether  Lenine  was  ever  there.  The 
people  are  kindly,  hard-working,  and  honest,  and  even 
though  their  world  is  closely  hemmed  in  by  frowning 
mountains,  their  lives  are  by  no  means  barren.  There 
is  a  little  chapel,  well  patronized  by  the  women.  The 
cura  or  priest  was  removed  by  the  community  long  ago 
for  not  limiting  his  activities  to  spiritual  matters. 

An  Earthquake  in  the  High  Mountains 

On  arriving  at  the  oasis  on  one  occasion  my  mule 
came  to  a  sudden  halt  and  showed  every  sign  of  uneasi- 
ness. A  few  seconds  later  a  gust  of  wind  swept  by  me 
that  was  accompanied  by  reports  like  heavy  charges  of 


AVENIDA    PRINCIPAL,    LIMA,    PERU 

dynamite.  On  lookinsr  up  at  the  ridge  which  towereJ 
hundreds  of  feet  above  the  village  I  saw  that  the  top- 
most strata  were  obscured  by  clouds  and  spurts  of  dust. 
It  was  an  earthquake. 

Up  an  adjacent  valley  was  a  bathing  pool  cut  into  the 
bank  that  was  much  frequented  by  the  villagers  on  ac- 
count of  the  medicinal  properties  attributed  to  the 
water.  The  water  emitted  a  slight  odor  of  sulphureted 
hydrogen,  and  one  could  see  a  bubble  of  gas  rising  now 
and  then  to  the  surface.  In  another  place  there  was 
a  pool  the  water  of  which  contained  borax  salts  derived 
by  a  stream  running  from  the  base  of  a  recently  extinct 
volcano.  The  water  was  quite  warm,  and  one  could 
swim  in  perfect  comfort  with  the  thermometer  standing 
below  zero.  The  radiation  was  powerful,  and  if  there 
is  no  wind  blowing  one  can  dress  at  leisure  in  the  coldest 
weather. 

The  principal  dance  of  the  inhabitants  was  the  "Gueca 
chilena."    The  orchestra  consisted  of  a  player  who  sings 


to  the  accompaniment  of  a  guitar.  Usually  both  musi- 
cian and  singer  are  very  mediocre  performers.  The 
partners  do  not  touch  each  other.  The  idea  conveyed 
by  the  dance  is  that  the  woman  coquettes  with  the  man, 
advancing  toward  him  and  then  retiring  upon  his  ani- 
mated and  hopeful  approach.  Each  dancer  waves  a 
handkerchief  over  the  head.  The  movement  is  graceful. 
At  the  end  of  each  dance,  which  lasts  a  minute  or  two, 
depending  on  the  interest  of  the  orchestra,  glasses  of 
wine  are  passed  around.  A  sip  only  is  taken,  for  it  can 
be  readily  seen  that  if  all  the  contents  were  emptied 
the  quick  succession  of  dances  would  soon  place  the 
guests  "hors  de  danse."  The  glasses  are  then  collected 
and  refilled,  so  that  in  time  one  drinks  from  a  glass  that 
has  been  used  perhaps  by  a  score  of  people.  There  is 
nothing  like  feeling  at  home. 

Early  Morning  in  the  Desert 

The  best  time  to  start  out  on  a  ride  in  desert  countiY 
is  immediately  before  sunrise.  The  canyons  are 
scarcely  in  light,  and  as  the  sun  rises  it  illuminates  the 
cliff  tops  with  rays  that  are  reflected  in  delicate  blue 
and  rose  and  salmon  tints.  Little  by  little  the  sunshine 
creeps  down  the  mountain  sides,  driving  from  the  sum- 
mit the  soft  play  of  colors  and  gradually  bathing  the 
trail  with  a  generous  flood  of  warmth. 

Many  of  the  Bolivian  women  have  a  decided  Mongo- 
lian cast  of  countenance,  especially  with  respect  to  the 
eyes.  They  are  fond  of  bright  shawls  and  skirts. 
Indeed,  so  fond  are  they  of  their  skirts  that  they  do  not 
seem  ever  to  discard  one — the  new  one  being  slipped  on 
over  the  old.  The  men  are  willing  workers,  addicted 
to  coca,  and  easily  led,  especially  into  a  saloon,  where 
they  drink  and  gamble  to  an  extent  that  often  leads  to 
trouble.  This  reminds  me  of  the  gambler  who  shot 
a  player  for  presuming  to  hold  four  aces  when  he  had 
just  dealt  them  to  himself. 

The  Return  Trip 

After  fifteen  months  I  decided  to  make  a  change,  and 
left  for  the  United  States.  On  the  way  out  one  can 
spend  a  few  hours  at  Lima,  the  capital  of  Peru.  It  is 
a  fine  city,  and,  like  Spanish  towns,  it  has  its  Avenida 
Principal,  where  the  men  and  women  of  fashion  take  the 
air  in  the  cool  of  the  evening.  I  proposed  a  visit  to  the 
bull  ring,  but  the  cochero  demurred,  as  there  was  no 
bull  fight  and  there  had  to  be  one,  he  said,  to  render  the 
visitor  oblivious  of  the  army  of  fleas  which  swarmed 
over  the  arena  and  the  seats. 

The  next  port  on  the  return  journey  was  Panama. 
Here  I  had  the  interesting  experience  of  passing 
through  the  canal.  There  is  a  curious  feeling  when  one 
sees  a  battleship  steaming  over  what  was  not  long 
ago  a  well-wooded  valley.  Panama  is  a  pleasant  enough 
city,  over  which  the  deeds  of  the  old  adventurers  have 
thrown  an  abiding  glamour.  The  municipality  seems  to 
run  a  perpetual  lottery,  dnd  the  unwary  stranger  should 
be  careful  not  to  purchase  tickets  for  a  lottery  that  al- 
ready has  been  held. 

If  I  remember  correctly,  the  social  custom  which  pre- 
vails in  so  many  South  American  cities  prevails  here 
also.  When  the  band  plays  girls  take  the  inner  side  of 
the  paved  walk  and  stroll  in  one  direction  while  men 
take  the  outer  edge  and  walk  in  the  opposite  direction. 
I  suppose  that  in  order  to  see  one's  inamorata  often 
enough  the  sensible  thing  to  do  would  be  to  ride  round 
on  a  motor  cjxle. 
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Vertical  Extent  of  Copper  Ore  Minerals  in  the 
Junction  Mine,  Warren  District,  Arizona 

Both  Secondary  and  Primary  Chalcocite  Occur,  the  Latter  Only  in  Depth,  Where  It  Is  Asso- 
ciated With  Primary  Chalcocite  and  Bomite — Native  Copper  Present  in  All  Stopes 

By  Graham  John  Mitchell,  Ph.D. 

Written  for  Engineering  and  Mining  Journal 


THE  Junction  mine  of  the  Caluiftet  &  Arizona 
Mining  Co.,  at  Bisbee,  Ariz.,  with  developed  ore 
from  the  770-  to  the  1,800-ft.  level,  affords  an 
opportunitj'  to  study  the  association,  mode  of  occurrence 
and  vertical  range  of  the  copper  ore  minerals  and  their 
metallic  associates.  Pyrite  is  the  most  extensively  de- 
veloped sulphide  mineral.  It  ranges  from  the  highest  to 
the  lowest  level,  and  is  widely  distributed  horizontally 
thro\ighout  the  developed  and  prospected  areas.  Bedded 
deposits  of  this  mineral  replacing  limestone  are  com- 
mon, the  beds  being  sevei-al  feet  thick.  The  replace- 
ment may  be  complete,  with  none  of  the  limestone  re- 
m.aining,  or  only  partial,  with  remnants  of  the  replaced 
rock  present  in  the  ore. 

Strong  silicification  in  which  silica  has  taken  the  place 
of  the  lime  carbonate  is  characteristic  of  some  of  these 


Chalcopyrite  is  the  source  of  much  of  the  secondare 
"sooty"  chalcocite.  Thin  sections  show  the  alteration 
of  the  copper-iron  sulphide  to  chalcocite.  The  altera- 
tion has  proceeded  along  fractures  working  irregularly 
through  the  mass.  Some  sections  show  a  network  of 
chalcocite  veinlets;  in  others  the  larger  portion  of  the 
field  is  occupied  by  the  secondary  sulphide  with  in- 
cluded remnants  of  chalcopyrite. 

Secondary  and  Primary  Chalcocite 

Chalcocite,  both  "sooty"  and  "steely,"  is  strongly 
developed  in  different  orebodies  throughout  the  mine. 
The  former  is  associated  with  the  enriched  pyrite-chal- 
copyrite  ore,  where  it  is  present  as  the  familiar  black 
powdery  material.  As  stated,  it  has  been  formed  from 
chalcopvrite    during    secondary    enrichment    processes. 
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deposits.  The  copper  values  in  such  orebodies  are  in 
finely  disseminated  chalcopyrite.  Where  ore  of  this 
nature  has  been  fractured  and  subjected  to  downward 
circulating  waters,  enrichment  has  taken  place  in  the 
form  of  "sooty"  chalcocite.  Much  of  the  pyrite  is  fine- 
grained granular.  This  is  especially  true  in  the  heavily 
bedded  orebodies.  Considerable  pyrite  is  also  found 
along  faults  in  the  gouge  and  breccia,  crj'stals  with 
dimensions  of  one-half  inch  or  more  being  present. 

Chalcopyrite,  the  most  widely  distributed  copper  sul- 
phide, has  the  same  vertical  range  as  the  pyrite. 
Although  its  lateral  distribution  is  as  wide  as  the 
pyrite,  its  occurrence  is  not  so  extensive.  The  intimate 
association  of  these  two  minerals  is  a  significant  factor 
in  determining  the  grade  of  much  of  the  sulphide  ore. 
The  chalcopyrite  occurs  disseminated  through  the  pyrite 
bodies,  in  places  uniformly,  and  again  in  knots  or 
bunches.  Poorly  formed  crystals  over  one-quarter  of 
an  inch  in  diameter  occur,  but  these  are  not  common. 


Orebodies  in  which  this  mineral  is  present  always  show 
fracturing  and  faulting.  "Sootj^"  chalcocite  is  found 
from  the  770-  to  the  1,700-ft.  level,  but  is  most  extensive 
between  the  1,200  and  1,600.  Its  lateral  distribution 
is  not  so  great  as  that  of  chalcopyrite. 

Massive  sectile  (steely)  chalcocite  is  best  developed 
between  the  1,400  and  1,600  levels,  although  it  is  present 
on  all  levels  from  just  above  the  1,400  to  the  1,800.  It 
is  closely  associated  with  chalcopyrite,  bornite,  sphaler- 
ite and  galena.  Specimens  from  ore  just  below  the 
1,.500  contain  the  first  three  minerals,  the  bomite  and 
chalcocite  being  intimately  intergrown,  forming  a 
ground-mass  in  which  are  set  sphalerite  and  chalcopyrite 
crj-stals.  All  of  these  minerals  are  free  from  secondary 
alteration.  Other  instances  have  been  noted  where 
lenses  of  "steely"  chalcocite  two  by  four  inches  occur 
along  the  bedding  planes  of  limestone.  The  chalcocite 
has  replaced  the  limestone,  in  one  instance  a  core  of 
lime   remaining  within  the   lens  of  sulphide.     On   the 


1412 


Engineering    and    Mining    Journal 


Vol.  109,  No.  26 


1,800  level  fractures  have  been  mineralized  with  bornite, 
chalcopyrite,  "steely"  chalcocite,  sphalerite,  galena,  and 
pyrite.  No  secondary  alteration  of  the  minerals  is  evi- 
dent, and  the  inclosing  rock  is  fresh  and  unoxidized. 
Such  occurrences  of  this  much-discussed  copper  sulphide 
are  believed  to  be  primary,  and  the  field  evidence  sup- 
ports that  conclusion. 

Primary  Bornite  Mineralization 

Bornite  occurs  as  irregular  pockets  or  bunches  several 
feet  in  diameter  within  portions  of  the  pyrite-chalco- 
pyrite  ore.  These  bunches  are  located  along  fractures 
and  faults  and  represent  a  period  of  mineralization 
closely  following  the  formation  of  the  main  pyrite-chal- 
copyrite  replacement.  Associated  with  the  bornite  are 
sphalerite,  galena,  "steely"  chalcocite,  and  covellite.  The 
galena  and  sphalerite  are  present  as  scattered  crystals  in 
the  massive  bornite  and  chalcocite.  Covellite  is  dissemi- 
nated through  the  mass,  as  is  also  some  sphalerite. 
Other  occurrences  of  bornite  are  in  the  form  of  dissemi- 
nated particles  in  bodies  of  pyrite  and  chalcopyrite. 
Bornite  ranges  from  the  1,600  to  the  1,800  level,  with 
the  strongest  showing  between  the  1,500  and  1,600. 

A  small  amount  of  covellite  is  associated  with  bornite 
below  the  1,500  level.  It  holds  an  inferior  position  to 
the  other  sulphides  as  an  ore  mineral. 

Galena -and  Sphalerite 

Galena  and  sphalerite  are  present  in  some  of  the  ore- 
bodies  as  small  pockets  or  bunches  or  intermixed  with 
copper  minerals  in  mineralized  faults  and  fractures. 
.Neither  has  a  wide  distribution  and  both  are  limited 
vertically,  as  far  as  the  present  workings  show,  to 
levels  between  the  1,000  and  1,800  and  1,200  and  1,800 
respectively. 

0.\ii)izED  Ores  and  Native  Copper 

The  important  minerals  comprising  the  "oxide"  ore 
are  cuprite,  malachite,  azurite,  and  native  copper.  All 
the  "oxide"  stopes  contain  these  minerals  in  vai^ying 
amounts.  Cuprite,  azurite,  and  malachite  have  the  same 
vertical  range  occurring  from  the  770  to  the  1,600. 
Native  copper  has  been  found  from  the  900  to  the  1,800. 
The  principal  zone  of  the  "oxides,"  however,  is  above 
the  1,400  level,  the  largest  stopes  of  this  class  of  ore 
being  between  the  1,200  and  1,400  levels. 

Cuprite  occurs  both  crystalline  and  massive.  The 
crystals  are  chiefly  cubes  modified  by  dodecahedrons, 
with  simple  dodecahedrons  also  present.  Combinations 
of  cube  and  octahedon  occur  as  well  as  the  acicular 
variety  known  as  chalcotrichite.  Large  masses  of  cup- 
rite and  native  copper  have  been  .found  just  below  the 
1,200-ft.  level. 

Malachite  is  found  chiefly  in  massive  form  and  in 
many  cases  is  derived  from  cuprite  and  azurite,  the 
crystals  of  azurite  showing  partial  and  also  complete 
replacement  to  malachite.  Malachite  in  bunches  of 
needle-like  monoclinic  crystals  is  found  filling  cavities 
in  the  oxidized  ore. 

Azurite  occurs  both  crystalline  and  massive.  Crystals 
an  inch  or  more  long  have  been  found.  They  are  modi- 
fied monoclinic  forms,  none  showing  complete  develop- 
ment of  faces.  The  massive  material  is  found  replacing 
limestone,with  the  azurite  partially  altered  to  malachite. 

Native  copper  is  present  in  practically  all  the  "oxide" 
stopes.  It  generally  occurs  as  disseminated  particles, 
but  masses  of  crystalline  material  have  been  found  in 


which  the  rudely  formed  crystals  are  twinned,  foi-ming 
pieces  weighing  several  pounds.  Thin  slabs  of  crystal- 
line native  copper  occur  along  the  bedding  planes  in 
mineralized  limestone  in  the  "oxide"  stopes  and  along 
fractures  in  quartzite.  A  specimen  of  native  copper 
and  limonite  from  a  fault  on  the  1,600  level  shows  the 
native  copper  forming  a  nucleus  for  radiating  growths 
of  limonite.  The  nuclei  of  native  copper  range  from 
the    size    of   a    pinhead    to    one-eighth    of    an    inch    in 
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T.VBLE  !?HOWING  THE  VERTICAL  RANGE  OP  THE  COPPER 

ORE    minerals    in    THE    JUNCTION    MINE.    C.\LUMET 

&   ARIZ0N.\    mining   CO..   BISBEE.   ARIZ. 

diameter.  Ciystals  showing  alteration  to  cuprite  occur 
.just  below  the  1,200  level. 

From  the  data  at  present  obtainable  the  following 
predictions  as  to  the  mineralogical  character  of  the 
ore  to  be  encountered  at  lower  levels  in  the  Junction 
mine  may  be  made: 

The  principal  orebodies  will  be  pyrite-chalcopyrite 
replacements  in  limestone.  Bodies  of  bornite  and 
"steely"  chalcocite  can  be  expected  along  pre-mineraliza- 
lion  faults  and  fractures  cutting  these  pyrite-chalco- 
pyrite masses.  Some  disseminated  bornite  and  "steely" 
chalcocite  will  be  present,  together  with  galena  and 
sphalerite. 

The  1,400  level  limits  the  main  zone  of  oxidized  ore, 
although  some  ore  of  this  character  will  occur  at 
deeper  levels  where  strong  post-mineralization  faults 
cut  primary  ore. 
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A  High-Temperature  Oil -Fired 
Laboratory  Furnace 

By  H.  K.  Najarian 

Written  for  Engineering  and  Mining   Journal 

IN  THE  March  27,  1920,  issue  of  Engineering  and 
Mining  Journal,  in  a  communication  under  the  title 
"Unsolved  Problems  of  Metallurgy,"  information  is 
sought  concerning  high-temperature  furnaces  adaptable 
to  laboratory  use.  I  have  had  experience  with  the  de- 
sign and  operation  of  several  types  of  industrial  fur- 
naces, and  am  of  the  opinion  that  the  oil-burning  fur- 
nace illustrated  in  the  accompanying  sketches  can  be 
put  to  laboratory  use  in  many  operations  requiring  high 
temperatures.  This  furnace  has  been  successfully  used 
for  the  melting  and  refining  of  nickel,  and,  by  proper 
manipulation,  furnace  temperatures  up  to  1,700  to  1,800 
deg.  C.  can  be  obtained. 

Fig.  1  is  a  working  drawing  of  the  furnace  proper, 
showing  the  brickwork  in  detail.  The  furnace  should 
be  inclosed  in  cast-iron  or  steel  plates,  bottom  and  all 
four  sides;  heavily  ironed  with  rails  and  buckstays; 
and  tied  with  tie-rods  similar  to  the  ones  used  in  larger 
furnaces  of  the  reverberatory  type,  such  as  copper- 
refining  furnaces.  Erecting  the  furnace  on  brick  piers 
keep.s  the  bottom  cool  and  prevents  burning  out.  Good 
draft  is  essential  for  proper  operation,  and  for  this 
particular  furnace  the  draft  produced  by  a  50-ft.  stack 
has  been  found  ample. 

The  oil  burner  is  of  the  pan  type  and  similar  to  one 
designed  originally  by  H.  F.  E.  Gamm,  of  Rutherford, 
N.  J.  It  is  radically  different  in  design  from  many 
other  types  of  burners,  in  that  the  oil  is  not  atomized 
by  mechanical  means  before  it  is  ignited.     The  design 


air  passage  between  the  oil  pan  and  the  cover,  over  the 

pool   of  oil,   and   another   between   the  bottom   of   the 

oil   pan  and   the  drip  pan.     The  drip  pan   serves   the 

purpose  of  catching  any  drippings   of  oil   in   case   of 

excessive  boiling.     A  cast-iron  damper  is  used  on  top 
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FIG.  1.     DETAILS  OF  FURNACE  CONSTRUCTION 


and  operation  of  this  burner  can  be  readily  understood 
by  referring  to  Fig.  2,  which  shows  the  burner  assem- 
bled. The  burner  consists  of  three  castings,  an  oil  pan, 
a  cover,  and  a  drip  pan.     The  design  provides  for  an 


of  the  cover  to  regulate  the  supply  of  air  to  the  furnace 
and  the  length  of  the  flame. 

To  start  the  oil  burner,  a  small  piece  of  waste  is 
thrown  on  top  of  the  pool  of  oil  and 
ignited.  The  heat  of  the  burning  oil 
soon  begins  to  vaporize  part  of  the 
oil  in  the  pan,  and  as  these  vapors 
burn,  the  oil  pool  begins  to  boil  and 
produces  a  uniform,  continuous  flame. 
The  length  and  intensity  of  the  flame 
are  regulated  by  the  air  dampers;  and 
it  is  possible,  by  manipulating  the 
dampers,  to  make  the  hottest  part  of 
the  flame  play  on  any  point  along  the 
length  of  the  furnace.  From  the  con- 
struction of  the  burner,  it  is  essential 
for  the  oil  level  to  remain  stationary 
in  order  to  allow  the  oil  to  burn  at  a 
uniform  rate.  This  is  accomplished  by 
means  of  the  oil-regulating  tanks 
shown  in  Fig.  2.  When  the  burner  is 
operating,  valve  C  and  an  air  cock,  A, 
are  closed,  and  valve  B  is  left  open. 
As  the  oil  level  is  lowered  in  the  oil 
pan,  and  consequently  in  vessel  F,  the 
open  end  of  pipe  E  is  exposed  to  the 
atmosphere,  and  some  air  rises  into 
the  tank  B,  letting  oil  flow  into  the 
vessel  F  until  the  level  of  oil  comes 
higher  and  again  seals  the  end  of  pipe 
E.  To  flll  tank  Z),  close  valve  B  and 
open  air  cock  A  and  valve  C  until  the 
tank  is  full  and  oil  appears  at  air  cock  A.  When  filling 
tank  D,  valve  B  should  be  opened  occasionally  to  keep 
the  oil  level  at  its  normal  position,  so  as  not  to  inter- 
fere with  the  operation  of  the  burner. 
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Leaders  in  Metallurgical  Practice 

C.  Harry  Benedict 


s 


^HE  Lake  Linden  youngsters  for  years  had  regarded 
the  sprawling  sand  pile,  which  increased  each 
season  in  size,  as  the  biggest  thing  in  the  world. 
Everybody  said  that  some  time  someone  would  be  able  to 
figure  out  a  way  to  recover  the  lost  copper  that  was 
buried  in  it,  but  still  it 


stood  there.  When  Harry 
Benedict  came  along 
from  Cornell  and  took 
his  job  as  metallurgist 
the  folks  in  the  old  town 
didn't  know  what  the 
word  metallurgist  meant. 
Moreover,  it  seemed 
ridiculous  that  a  boy 
fresh  from  college  could 
show  the  old  mill  hands 
how  to  do  new  tricks. 
And  today  the  most 
wonderful  thing,  to  the 
old  timers,  about  Mr. 
Benedict's  performance 
at  Lake  Linden  is  not  the 
fact  that  the  sand  pile 
production  was  the  rich- 
est paying  part  of  the 
Calumet  &  Hecla's  opera- 
tions last  year,  nor  the 
millions  that  his  proc- 
esses have  wrought 
from  apparently  worth- 
less sands,  but  the  fact 
that  he  accomplished  all 
this  with  the  co-opera- 
tion, the  enthusiastic 
help  and  backing  of 
everj-  man  working 
about  the  mill  plant. 
He  continues  to  be  the 
metallurgist  for  the 
Calumet  &  Hecla,  and  it 
is  generally  conceded 
that  Benedict  has  done  more  to  promote  intelligent 
metallurgical  practice  than  any  other  man  who  ever 
came  into  the  Michigan  copper  district. 

The  human  element  is  everywhere  present  about  the 
plant.  Every  one  of  Mr.  Benedict's  men  is  willing  to 
fight  for  him  at  the  drop  of  a  hat,  for  they  are  associates 
and  personal  friends  in  the  great  work  of  sand  re- 
clamation. 

In  the  early  days  so  many  men  were  working  about 
the  plant  that  they  were  always  getting  in  the  way  of 
the  machinerj'.  It  is  stated  that  now  it  is  necessary  to 
ring  a  bell  in  the  mill  to  find  them.  As  one  enters  the 
main  ofliice  there  is  the  immediate  impression  of  neat- 
ness, of  order,  and  this  is  characteristic  of  each  depart- 
ment as  the  visitor  is  shown  the  various  stages  of 
operation.  One  fact  remains  firmly  fixed  in  the  yiind  of 
the  sight-seer — if  there  is  copper  getting  away  from  the 
Calumet  &  Hecla  rock  these  days  it  has  to  be  rather 
speedy  in  its  exit. 

C.  H.  Benedict  was  born  in  Pittsburgh  in  1876  and 


was  graduated  from  Cornell  University  with  the  degree 
of  Bachelor  of  Science  in  1897.  After  teaching 
chemistry  there  for  one  year,  he  entered  the  employ  of 
the  Calumet  &  Hecla  Mining  Co.  as  a  chemist.  He  has 
continued  with  this  company,  first  as  chemist  and  later 

as  metallurgist  in  charge 
of  concentration.  Dur- 
ing this  time  the  metal- 
lurgy of  the  Michigan 
copper  district  has  been 
revolutionized,  owing 
partly  to  the  introduction 
of  machinery  invented 
by  outsiders,  but  largely 
due  to  processes  orig- 
inating within  the  Calu- 
met &  Hecla  company. 
For  many  years  efforts 
had  been  directed  to  find 
a  leaching  method  that 
would  recover  the  cop- 
per commercially,  and 
fin.illy,  in  1912,  an  am- 
monia process  was  in- 
vented by  Mr.  Benedict 
which  solved  the  prob- 
lem and  made  available 
for  commercial  exploita- 
tion many  millions  of 
tons  of  ores  that  would 
otherwise  have  no  value. 
The  leaching  plant  has 
now  been  in  operation 
four  years,  and  has  been 
an  entire  success.  Later, 
the  adoption  of  the  flota- 
tion process  to  the  treat- 
ment of  slimes  claimed 
the  attention  of  Mr. 
Benedict,  and  the  result- 
ing addition  to  the  flow 
sheet  at  the  C.  &  H.  mill 
completed  a  combination  of  concentration,  leaching,  and 
flotation  that  has  secured  a  higher  recovery  on  Michigan 
copper  ores  than  had  been  possible  previously. 

The  far  too  prevalent  impression  that  engineers  take 
little  part  in  public  life,  being  engrossed  in  their  own 
technical  affairs,  does  not  apply  to  Mr.  Benedict.  \\Tien 
the  Democrats  of  the  Copper  Country  wanted  to  put  a 
man  on  the  Federal  Reserve  Bank  Board  to  succeed 
John  Black,  they  had  to  select  one  who  was  not  associated 
with  a  bank.  There  was  just  one  unanimous  expression 
— it  was  for  Benedict;  he  had  no  opposition.  The 
Michigan  College  of  Mines  sets  great  store  by  those  who 
have  assisted  in  making  the  district  one  of  the  greatest 
copper  regions  in  the  world,  and  so  it  is  that  Harry 
Benedict — and  he  probably  objects  to  the  title  Professor 
— is  included  in  the  list  of  the  faculty  as  a  special 
lecturer  in  metallurg>-.  He  has  also  been  a  liberal  con- 
tributor to  technical  literature,  many  of  his  articles 
h.'iving  appeared  in  the  Engineering  and  Mining  Journal 
and  elsewhere. 


June  26,  1920 


Engineering    and    Mining    Journal 


1415 


By  The  Way 


The  Tiger's  Name 

James  S.  Douglas,  heretofore  very  popular  in  his 
smelter  town  on  the  Verde,  below  Jerome,  Ariz.,  is 
reported  to  have  lost  prestige  there  since  he  persuaded 
the  PostofRce  Department  to  change  the  name  from 
"Verde"  to  "Clemenceau."  His  loyal  henchmen  are 
willing  to  join  him  in  honoring  the  great  French  leader, 
but  even  riots  are  said  to  have  been  started  over  the 
pronunciation  of  the  latter's  name.  It  is  accented  on 
any  of  the  three  syllables,  but  the  body  politic  appears 
to  have  settled  down  to  "Clem,"  for  short.  The  irrita- 
tion, if  real,  may  be  caused  by  smelter  smoke,  for,  after 
all,  the  Tiger's  name  is  quite  euphonious.  In  a  state 
where  Spanish  names  are  as  frequent  as  the  cactus, 
it  seems  unlikely  that  the  introduction  of  one  French 
word  would  create  disturbance.  Indeed,  we  have  no- 
ticed that  most  people  are  proud  of  what  little  French 
they  have.  There  is  doubtless  something  in  the  theory 
of  irritation  caused  by  sulphur  fumes  that  was  re- 
cently advanced  by  the  learned  judge  in  Salt  Lake  City. 

In  the  Field 

A  farmer  in  Washington  living  near  the  Last  Chance 
property,  in  Stevens  County,  is  said  to  have  uncovered 
a  six-foot  ledge  of  zinc  ore  under  four  feet  of  wash, 
after  having  been  disturbed  for  years  by  the  presence 
of  high-grade  float  on  his  land.  If  we  could  find  a 
few  nuggets  or  pieces  of  this  or  that  in  our  back  yard 
it  would  not  disturb  us  a  bit.  Here  in  New  York, 
the  faith  and  zeal  of  a  prospector  or  specimen  hunter 
go  for  naught.  A  few  glacial  scratches  and  other 
trite  odds  and  ends,  together  with  much  drift,  are 
about  all  that  reward  long  search.  Indeed,  that  Wash- 
ington farmer  does  not  realize  how  fortunate  he  is. 

Wicked  Arizona 

The  Arizona  Supreme  Court  has  sustained  a  decision 
of  the  Pinal  County  court  awarding  the  Protestant 
Episcopal  Church  Corporation  of  Arizona  judgment  for 
$910.50  damages  for  the  appropriation  of  a  part  of 
the  church  lot  at  Ray  by  the  Arizona  Hercules  Copper 
Co.  The  company  needed  the  ground  for  a  railroad 
track  to  its  ore  bins,  which  are  immediately  behind 
the  church.  When  the  church  complained  of  the  noise, 
dirt,  and  general  disorder  thus  caused,  answer  was 
made  to  the  effect  that  the  principal  industry  of  the 
region  was  mining,  not  religion. 

Mexico's  Silver 

"In  Mexico  lies  the  future  hope  of  silver,"  says  a 
headline  in  a  financial  daily — and  lies  and  lies  and  lies, 
we  might  add,  as  far  as  hope  of  $1.50  an  ounce  is  con- 
cerned. The  prospect  of  greatly  increased  production 
from  this  source  will  not  improve  the  price. 

The  Almost  Perfect  Fertilizer 

Speaking  of  the  achievements  in  Morocco  of  General 
Hubert  Lyautey,  of  the  French  Army,  who  is  to  be 
given  a  marshal's  baton  on  Bastile  Day  next  month, 
"La  Marquise  de  Fontenoy"  said  in  the  Evening  Sun: 

As  administrator  of  this  dependency  he  has  accom- 
plished so  much  in  its  commercial  and  industrial  develop- 
ment and  in  the  exploitation  of  its  vast  latent  wealth  that 


it  bids  fair  to  play  the  leading  part  in  restoring  the  finances 
of  France— finances  so  terribly  strained  by  the  costliness 
of  the  recent  war.  It  is  but  the  other  day  that  I  called 
attention  in  these  letters  to  the  recent  discovery  by  mining 
engineers  of  vast  and  hitherto  unsuspected  beds  of  potash 
of  the  richest  quality  and  highest  grade  knovm  to  the 
world,  the  mineral  containing  over  80  per  cent  of  phos- 
phate; the  beds  already  in  sight  being  estimated  at  con- 
siderably over  a  thousand  million  tons,  equivalent  at  mar- 
ket rates  to  twenty  billions  of  dollars. 

No  mention  is  made  of  nitrate  contained  in  these 
deposits.   But,  as  it  is,  France  has  an  asset  to  be  envied. 

Accommodating 

The  White  House  at  Montezuma,  Col.,  caters  to  the 
comfort  of  transients.  The  genial  host,  a  man  built 
up  on  honest  dealings,  also  specializes  in  field  work  and 
sampling,  and  in  mine  investments  and  management. 
He  advertises  on  his  letterhead  that  properties  of  non- 
residents are  cared  for,  and  urges  the  reader  to  write, 
wire,  cable  or  phone  for  his  100  per  cent  service. 

A  Bible  Scholar 

An  engineer  relates  this  anecdote  about  Rossiter  W. 
Raymond :  It  appears  that  at  a  certain  mine  in  Ontario 
a  considerable  quantity  of  large-sized  crystals  of  mica 
occurred.  The  company  made  no  effort  to  dispose  of 
this,  and  as  a  consequence  it  was  sold  by  the  miners 
from  time  to  time.  Dr.  Raymond,  when  he  noticed 
the  men  carrying  the  mica  out  of  the  mine,  said: 
"Mica  is  one  of  the  minor  profits,  I  see." 

Unlocking  the  Ore  Pulp 

"The  extraction  of  oils  and  metals  from  shale  will 
no  doubt  develop  into  a  monstrous  industry,"  optimis- 
tically remarks  the  bulletin  of  a  Denver  company  pro- 
fessing to  manufacture  the  American  Continuous  Re- 
tort. This  retort,  as  might  be  expected,  is  the  last 
word  in  ore  reduction.  In  it  by  the  process  employed 
"an  artificial  oxidation  is  produced  in  a  few  minutes 
which  has  taken  Nature  ages  to  accomplish,  transform- 
ing the  most  base  or  refractory  ores  to  a  free  milling 
or  oxidized  state,  the  result  being  substantially  the 
same."     Quoting  further: 

The  metallic  elements  contained  in  the  ore  are  held  in 
bond  by  sulphur  or  semi-sulphur  crystals.  We  break  this 
bond  by  replacement  (not  burn)  by  moving  the  sulphur  one 
point,  which  requires  four  parts  of  oxygen  to  replace  one 
part  of  sulphur.  Thus  the  sulphur  is  liberated  without 
flaming  in  the  fonii  of  sulphurous  fumes  or  gas;  which 
leaves  behind  the  metallic  elements  clean.  The  sulphurous 
fumes  pass  through  a  battery  of  acid  stills  and  are  dis- 
charged in  the  form  of  commercial  sulphuric  acid.  By  this 
procedure,  we  have  transformed  the  ides  to  ates  and  have 
unlocked  the  ore  pulp  for  a  complete  separation  of  the 
metallic  values. 

After  unlocking,  continues  the  prospectus,  the  gold, 
silver  and  lead  are  in  the  metallic  state,  and  copper  and 
zinc  as  sulphates.  Iron  is  "transformed  by  the  first  im- 
pulse to  a  sulphate  or  copperas,  as  the  second  'impulse 
takes  it  to  a  magnetic  oxide  and  is  recovered  by  a  mag- 
netic separator."  Tungsten,  chrome,  and  manganese 
"clean  themselves  by  expansion"  and  may  be  concen- 
trated. Antimony  may  be  removed  as  a  chloride  or  an 
oxide.  Potash  is  rendered  soluble,  and  the  platinum  is 
also  in  a  state  to  be  leached  and  precipitated.  Uranium, 
vanadium,  molybdenum,  and  all  the  rest,  of  course,  may 
also  be  recovered  successfully. 

But  best  of  all  is  the  durability  of  the  mechanism. 
"The  sweeps  and  roller  bearings  are  made  of  cast  iron, 
-nd  will  last  for  years,  normal  wear  and  tear  accepte(J." 
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Consultation 


Uses  of  Fluorspar 

"Will  you  kindly  give  me  some  information  on  the  com- 
mercial use  of  fluorite,  and  the  approximate  demand?  How 
dees  the  present  quotation  on  this  material  compare  with 
its  value  in  normal  times,  and  how  is  it  gi'aded?" 

Fluorspar,  or  fluorite  as  it  is  occasionally  called,  finds 
Hpplication  mainly  in  metallurgical  work,  as  a  flux  in 
smelting  practice;  in  the  electrolytic  refining  of 
antimony  and  lead,  and  in  the  production  of  aluminum. 
It  is  also  useful  in  the  manufacture  of  opalescent  glass, 
sanitary  and  enameled  waie,  and  in  the  chemical  manu- 
facture of  hydro-fluoric  acid  and  allied  chemicals. 
!Minor  uses  are  as  a  bond  for  constituents  of  emery 
wheels,  for  carbon  electrodes  to  increase  their  lighting 
efficiency,  in  the  manufacture  of  potash  from  feldspar, 
and  in  the  manufacture  of  Portland  cement.  Its  uses 
depend  on  its  chemical  composition,  fluxing  properties, 
phosphorescent  qualities  when  heated,  and  on  its  optical 
and  gemlike  properties. 

Three  general  grades  of  fluorspar  are  on  the  market : 
"American  Lump  No.  1,"  "American  Lump  No.  2,"  and 
"gravel  spar." 

The  highest  and  purest  grade,  called  "American  Lump 
No.  1,"  runs  less  than  1  per  cent  in  silica  and  is  white 
or  clear  pale  blue  or  green.  It  is  sold  for  use  in  the 
glass,  enameling  and  chemical  industries.  The  second 
grade,  "American  Lump  No.  2,"  is  used  in  metallurgical 
operations  such  as  the  manufacture  of  steel  and  ferro 
alloys,  as  a  flux  to  increase  the  fluidity  of  the  slag.  This 
material  may  run  as  high  as  4  per  cent  in  silica,  though 
a  3  per  cent  guarantee  is  generally  maintained.  Tha 
lowest  grade,  "gravel  spar,"  includes  fluorspar  that  con- 
tains more  than  4  per  cent  of  silica  and  other  impurities, 
such  as  calcite.  It  also  finds  use  in  steel  manufacture  as 
a  flux,  its  use  operating  to  carry  phosphorus,  sulphur, 
and  other  impurities  into  the  slag.  The  U.  S.  Geo- 
logical Survey  estimates  that  about  80  per  cent  of  the 
domestic  output  of  fluorspar  is  consumed  as  gravel  spar. 

Specifications  for  fluorspar  for  metallurgical  purposes 
generally  require  a  content  of  not  less  than  85  per  cent 
Ca  F,,  and  not  more  than  5  per  cent  silica,  and  freedom 
from  sulphides  and  sulphates.  Fluorspar  for  chemical 
manufacturers  should  contain  upward  of  95  per  cent 
(aF.  More  than  1  per  cent  of  calcium  carbonate  is 
Ijrohibitive  in  acid  manufacture. 

The  average  pre-war  prices  of  fluorspar,  all  grades, 
were  between  $5.50  and  $6.50  per  short  ton.  Ground 
spar  commanded  the  highest  price  during  the  war, 
$10.75  to  $13.15;  lump  spar  brought  from  $6.90  to  $13, 
and  gravel  spar  from  $4.85  to  $10  a  ton.  During  1918. 
prices  were  erratic,  and  ranged  around  $22  for  the 
fluxing  grade  and  $40  for  the  ground.  Prices  in  1919 
were  between  $25  and  $30  per  ton.  The  demand  is 
chiefly  in  the  basic  openhearth  steel  process,  although 
its  use  in  electro-metallurgical  industries  is  increasing. 

High-grade  fluorspar  is  finding  an  increased  demand 
ill  the  chemical  industries.  The  demand  for  optical 
fluorite  is  limited,  but  the  material  is  worth  about  $1 
per  lb. 


The  quotation  in  the  Engineering  and  Mining  Journal 
represents  the  ordinary  gravel  grade,  which  finds  the 
widest  application.  As  most  fluorspar  is  used  in  the 
basic  openhearth  steel  manufacture,  the  demand  wiU 
fluctuate  with  any  variation  in  the  production  of  that 
grade  of  steel. 

Flotation  Litigation 

"Will  you  please  tell  me  if  it  is  necessary  to  pay  a  patent 
royalty  to  the  Minerals  Separation  Co.  or  to  anyone  else 
if  I  should  install  a  small  flotation  mill  using  Callow  cells? 
I  have  read  some  of  what  you  have  published  about  the 
litigation  and  have  the  impression  that  some  companies 
are  not  required  to  pay  the  royalty.  I  don't  suppose  any- 
one would  object  if  I  should  buy  a  small  machine  for  testing 
purposes,  anyway." 

If  we  could  answer  your  question  coiTectly  and 
definitely  we  would  not  be  sitting  here  doing  it,  but 
would  be  retained  by  some  big  mining  company,  at  a 
fabulous  salarj-,  for  our  wisdom.  The  question  is  still 
very  actively  before  the  courts.  Apparently,  if  you  u.sed 
oil  to  the  extent  of  more  than  1  per  cent  of  the  weight 
of  the  ore  treated,  you  would  come  without  the  .scope 
of  the  Minerals  Separation  patents.  If  you  do  not  use 
oil,  and  refrain  from  "violent  agitation,"  whatever  that 
may  turn  out  to  mean,  your  case  is  debatable.  The 
decision  in  the  Magma  case,  now  before  the  courts,  will 
throw  some  light  on  the  subject  under  those  conditions. 
If  you  use  a  fraction  of  1  per  cent  of  oil  in  a 
mechanically  agitated  machine,  you  would  certainly  be 
infringing  the  M.  S.  patents  unless  you  had  a  license 
from  that  company,  according  to  court  decisions  to  date. 

You  mention  using  Callow  cells.  These,  also,  are  pro- 
tected by  patents,  and  the  manufacturers  require  a  fee 
for  the  privilege  of  using  them.  Should  you  build  your 
own  cells,  you  would  be  likely  also  to  infringe  one  or 
more  of  the  principles  or  mechanical  details  already 
covered  by  others. 

You  would  hardly  be  molested  for  using  a  test 
machine,  and  you  would  probably  not  be  disturbed  if 
you  operated  a  small  mill,  until  some  of  the  big  cases 
now  before  the  courts  are  decided.  You  would  doubt- 
less be  put  on  the  "useless  and  juiceless"  list  by 
Minerals  Separation.  Should  the  important  cases  now 
before  the  courts  ever  be  finally  decided  in  favor  of  the 
patent  exploiting  company,  however,  you  might  be 
required  to  pay  dearly  for  your  lack  of  discernment. 

If  the  subject  is  still  somewhat  cloudy  in  your  mind 
we  will  consider  that  we  have  explained  the  matter 
perfectly. 

Copper  Terms 

"Will  you  please  toll  me  the  difference  between  the 
expressions  'pig  copper'  and  'casting  copper'?" 

Both  these  terms  refer  to  marketable  grades  of  cop- 
per. Pig  copper  is  metal  produced  from  ores  that  do 
not  contain  sufficient  silver  to  make  refining  necessary. 
Casting  copper  is  made  from  old  copper  scrap  or  scrap 
and  ore  and  is  comparatively  impure,  usually  command- 
ing a  price  of  0.1  to  0.3c.  less  per  pound  than  electrolytic. 
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The  Petroleum  Industry 


Petroleum  in  Wyoming 

By  Carroll  H.  Wegemann* 


A  SHORT  PAPER  on  the  oil  fields  of  Wyoming  must 

ZA  necessarily  be  a  summary  of  present  knowledge. 
»  j^  To  one  coming  from  the  Wyoming  fields  to  those 
of  the  Mid-continent,  differences  and  similarities  natu- 
rally suggested  themselves.  The  Mid-continent  is  an  area 
of  complicated  structural  problems,  complicated  be- 
cause, as  a  rule,  so  few  facts  can  be  gathered  from 
surface  observation.  Wyoming  structural  geology  is 
much  simpler  in  that  the  structures  at  the  surface  re- 
flect closely  those  below.  There  is  less  left  to  the  im- 
agination, and  hence  less  chance  of  error.  It  is  pre- 
eminently an  area  in  which  to  study  oil  geology  and  to 
work  out  theories  of  oil  accumulation. 

The  oil  fields  of  Wyoming,  in  the  approximate  order 
of  their  importance,  are  Salt  Creek,  Big  Muddy,  Elk 
Basin,  Grass  Creek,  Rock  Creek.  Lance  Creek,  Mule 
Creek,  and  probably  I  should  mention  Hamilton  Dome. 
Some  of  my  Wyoming  friends  would  suggest  others, 
but,  as  this  is  merely  a  summary,  they  will  be  omitted. 

Salt  Creek  is  pre-eminently  the  great  field  of  the  state, 
the  area  of  the  productive  territory  in  the  upper  sand 
being  about  five  square  miles,  and  in  the  second  sand  ap- 
proximately four  times  that.  The  story  of  Salt  Creek 
is  yet  to  be  completed,  inasmuch  as  there  are  three  oil- 
bearing  sands  which  have  been  tested  by  deep  drilling. 

Big  Muddy  is  probably  at  its  maximum  production; 
Elk  Basin  and  Grass  Creek  are  on  the  decline.  Rock 
Creek  is  a  new  field  of  large  area,  which  gives  promise 
of  large  production,  though  it  cannot  be  considered  as 
comparable  with  Salt  Creek.  Lance  Creek  is  a  new 
field  which  already  has  a  number  of  large  wells.  The 
.■<ands,  however,  lie  at  great  depth,  and  the  distribution 
of  the  oil  appears  to  be  erratic  and  does  not  closely 
follow  structure.  Mule  Creek  and  Hamilton  Dome  are 
comparatively  small  new  fields,  and  I  mention  them 
principally  because  they  show  the  possibilities  of  sands 
which  have  not  been  highly  productive  in  other  fields. 

The  fields  which  I  have  mentioned  lie  in  widely  sep- 
arated localities,  Elk  Basin,  Grass  Creek,  and  Hamilton 
Dome,  in  the  Big  Horn  Basin,  which  lies  west  of  the 
Big  Horn  Mountains;  Salt  Creek,  Big  Muddy,  Lance 
Creek,  and  Mule  Creek,  in  the  larger  basin  between  the 
Black  Hills  on  the  east  and  the  Big  Horn  Mountains  on 
the  west,  and  Rock  Creek,  in  a  third  great  basin  which 
is  called  the  Laramie  Plains. 

All  the  fields  lie  on  the  borders  of  the  basins  men- 
tioned, and  may  be  considered  as  anticlinal  waves  ad- 
jacent to  the  mountain  uplifts.  There  are  innumerable 
folds  of  which  I  make  no  mention  here.  Some  of  them 
have  yielded  large  gas  production  or  small  quantities 
of  oil.     A  few  folds  are  as  yet  untested. 

The  oil  sands  which  yield  commercial  production  or 
showings  of  oil  are  almost  as  numerous  as  are  the 
fields,  and  occur  at  many  horizons  in  the  stratigraphic 
column.  There  are  oil  impregnations  in  the  Madison 
limestone,   which   is   Mississippian;    production   in   the 


Amsden  and  Embar  formations,  which  are  Pennsylva 
nian ;  in  the  Chugwater  Red  Beds,  which  are  Jura-Trias 
in  the  Sundance  formation,  which  is  Jurassic;  in  the 
Morrison,  probably  Jurassic;  in  the  Lakota  of  the 
Lower  Cretaceous,  and  in  numerous  beds  of  the  Upper 
Cretaceous,  the  Dakota,  Muddy,  Mowry,  Well  Creek  or 
Frontier,  and,  lastly,  the  Shannon.  The  greatest  pro- 
duction comes  from  the  Frontier  or  Wall  Creek  sands, 
which  are  the  productive  sands  in  Salt  Creek,  Elk  Basin, 
Grass  Creek,  and  Big  Muddy. 

In  the  Rock  Creek  field  production  probably  comes 
from  the  Muddy  sand  at  the  base  of  the  Mowry  shale: 
in  the  Lance  Creek  field  from  the  Dakota  sand;  in  the 
Mule  Creek  field  from  the  Lakota,  and  in  Hamilton 
Dome  from  the  Embar.  There  are  several  other  small 
fields  which  obtain  heavy  oil  from  the  Embar,  and  I 
make  mention  of  Hamilton  Dome  merely  because  the 
oil  from  this  field  differs  from  other  Embar  oil  in  that 
it  contains  more  than  25  per  cent  gasoline. 

As  I  mentioned  before,  all  the  really  commercial  fields 
are  found  on  closed  anticlines.  These  folds  are  much 
more  pronounced  than  are  the  folds  of  the  Mid-con- 
tinent field.  Dips  on  the  flanks  of  the  folds  are  seldom 
below  5  deg.,  and  more  frequeiitly  range  from  10  to  30 
deg.  and  even  higher.  A  small  production  has  been  ob- 
tained from  terraces,  but,  so  far  as  I  am  aware,  only 
from  formations  in  which  the  sands  are  fine-grained, 
so  that  the  oil  passes  through  them  with  difficulty  and 
is  therefore  trapped  on  the  terraces  by  friction  sufficient 
in  itself  to  counteract  the  impelling  upward  force  or 
combination  of  forces,  whatever  these  may  be. 

Wyoming  Pools  Confirm  Geologic  Theory 

The  size  of  an  oil  pool  in  Wyoming  appears  to  bear 
a  direct  ratio  to  the  area  of  the  sides  of  the  anticline 
on  which  it  is  found;  in  other  words,  to  the  "gathering 
ground"  from  which  the  oil  has  accumulated  toward  the 
crest  of  the  fold.  Here  I  am  perhaps  speaking  of  theor- 
ies as  if  they  were  facts,  but  this  particular  theory  in 
the  Wyoming  fields  appears  to  be  substantiated.  For 
example,  the  east  limb  of  the  Salt  Creek  fold,  contain- 
ing the  largest  oil  pool  yet  discovered  between  the  Mid- 
continent  field  and  California,  is  twenty-five  miles  in 
length  from  the  crest  of  the  fold  to  the  axis  of  the 
syncline  on  the  east.  In  fact,  the  rise  of  the  beds  is 
uninterrupted  from  the  axis  of  the  gi"eat  basin,  lying 
between  the  Black  Hills  and  the  Big  Horn  Mountains, 
to  the  crest  of  the  Salt  Creek  fold,  which  is  situated 
on  the  southwest  side  of  this  basin.  All  the  other  im- 
portant fields  that  I  have  mentioned  have  gathering 
grounds  of  wide  extent.  Most  of  the  folds  that  have 
been  proved  by  drilling  to  be  barren  are  cut  off  from 
drainage  areas  by  adjoining  folds,  as  described  in  the 
report  by  Lupton  and  Hewett  on  the  "Anticlines  of  the 
Big   Horn   Basin.'" 

As  suggested  before,  oil  accumulations  occur  on  more 


•Read  before  the  American  Association  of  Petroleum  Geologists 
:it  Dallas.  Texas,  and  published  in  Engineering  and  Mining  Jour- 
iiot  by  special  authorit>    of  the  Council  of  the  .Vssociation. 


'Hewett,  D.   F.,  and  Lupton,  C.  T.,   "Anticlines  in  the  Southern 
I\irt  of  the  Big  Horn  Basin,  Wyo."     U.   S.  G.   S.   Bull.    655.  1917. 


1418 


Engineering    and    Mining    Journal 


Vol.   1-09,  Xo.  26 


pronounced  folds  than  do  those  of  the  Mid-continent 
field.  Structures  of  low  dip  or  terraces,  which,  in  the 
Mid-oontinent,  would  carry  pools  of  commercial  size. 
are  barren  in  Wyoming.  It  would  seem  that  in  Wyom- 
ing there  was  not  as  much  oil  formed  per  unit  of  area 
as  in  the  Mid-continent  field,  and  that  therefore  it  took 
a  much  larger  area  to  supply  oil  sufficient  for  a  pool 
of  commercial  size. 

I  am  indebted  to  H.  W.  Lowrie  for  the  suggestion  that 
the  great  extent  and  uniform  porosity  of  the  sands  may 
be  accountable  for  the  fact  that  oil  has  been  replaced  by 
water  on  most  of  the  terrace  structures. 

Character  of  Petroleum  Formations 

The  point  to  which  I  am  leading  in  the  foregoing 
statements,  and  to  which  some  of  my  friends  may  take 
exception,  is  that,  in  the  Wyoming  fields,  oil  has  found 
its  way  from  shale  into  sandstone  in  very  minute  quan- 
tities over  broad  areas  involved  in  the  folding,  and  has 
worked  its  way  through  the  sands  for  great  distances 
laterally  to  reach  the  crest  of  the  folds.  I  do  not  think 
there  is  any  evidence  that  faulting  or  jointing  is  in- 
volved in  the  process.  It  may  well  be  that  the  oil  was 
produced  at  the  time  of  the  folding  by  the  slow  heat 
caused  by  the  pressures  which  produced  the  folds,  com- 
bined with  the  enormous  weight  of  the  rock  above.  It 
is  possible  that  these  pressures  had  much  to  do  with 
the  forcing  of  the  oil  from  the  shale  into  the  sand- 
stone, inasmuch  as  the  pores  of  the  shale  could  be  re- 
duced by  pressure  more  effectively  than  could  the  pores 
of  the  adjacent  resistant  sands.  Hence,  any  fluid  which 
the  shale  pores  contained  would  be  forced  out  into  the 
sandstone. 

That  the  accumulation  of  the  oil  has  been  a  slow  pro- 
cess continuing  long  after  the  folds  were  made  appears 
to  be  shown  by  conditions  in  the  Shannon  pool,  which 
lies  about  three  miles  north  of  Salt  Creek.  The  oil  is 
found  in  the  Shannon  sand,  which  forms  the  escarp- 
ment around  the  Salt  Creek  field  proper,  and  the  ac- 
cumulation has  taken  place  against  a  fault  with  down- 
throw to  the  north,  which  throws  the  edge  of  the 
Shannon  sand  against  shale  and  effectually  seals  it. 
This  fault  is  one  of  a  system  of  faults  cutting  the  Salt 
Creek  dome  and  trending  in  a  direction  north  65  deg. 
east.  This  direction  is  fairly  constant  over  the  entire 
area  of  the  field. 

The  trend  of  the  faults  appears  to  be  independent 
of  the  shape  of  the  fold  and  suggests  that  the  faults 
were  not  formed  simultaneously  with  the  fold.  They 
appear  to  be  related  to  other  faults  which  are  found 
over  a  broad  area  in  Wyoming,  and  were  probably  pro- 
duced by  regional  stresses.  In  the  Salt  Creek  field  the 
faults  appear  to  be  most  pronounced  near  the  crest  of 
the  fold  and  to  die  out  on  the  flanks,  which  would  be 
the  condition  were  they  produced  by  a  slight  warping  of 
the  whole  area  after  the  major  folds  were  formed. 

Faults  Formed  After  Folding 

The  faults  were  therefore,  in  my  opinion,  formed  sub- 
sequent to  the  time  of  folding.  This  point  I  cannot  as 
yet  prove,  but  I  believe  that  all  the  facts  point  to  its 
correctness.  The  natural  conclusion  is  that  as  the 
faults  were  formed  after  the  folding,  and  the  oil  in  the 
Shannon  was  accumulated  against  one  of  the  faults,  the 
time  of  the  accumulation  of  the  oil  in  the  Shannon  was 
much  more  recent  than  the  time  of  the  formation  of  the 
Salt  Creek  fold.     If  the  oil  was  formed  at  the  time  of 


the  folding,  the  accumulation  has  been  going  on  through 
a  long  period  of  time  and  may  possibly  even  now  be  tak- 
ing place. 

A  most  interesting  fact  demonstrated  by  the  develop- 
ment of  the  Salt  Creek  field  is  that  the  pool  in  the  second 
Wall  Creek  sand,  lying  about  260  ft.  below  the  base  of 
the  first  sand,  occupies  a  much  greater  area  than  does 
the  pool  in  the  first  sand,  in  fact,  an  area  four  times  as 
great.  The  first  sand  is  150  ft.  thick;  the  second  sand 
only  40  ft.  It  is  significant  to  note  that  the  thicknesses 
of  the  sands  bear  the  same  relation  to  each  other  as  do 
their  productive  areas,  but  in  inverse  ratio. 

The  difference  in  the  size  of  the  pools  in  the  two 
sands  suggests  that  approximately  the  same  amount  of 
oil  has  found  its  way  into  each  sand  and  that  the  pool 
occupies  a  greater  area  in  the  second  sand  than  in  the 
first  largely  because  the  second  sand  is  much  thinner. 
Had  there  been  vertical  migration  between  the  two 
sands,  it  would  seem  that  the  greater  part  of  the  oil 
would  already  have  forced  its  way  into  the  upper  and 
thicker  sand. 

Wall  Creek  Sands  and  Shales  of  Frontier  Age 

I  am  of  the  opinion  that  the  oil  which  is  found  in  a 
sandstone  has  been  derived  only  from  a  few  feet,  or 
possibly  a  few  inches,  of  the  shale  adjacent  to  the  sand- 
stone. The  first  and  second  Wall  Creek  sands  in  Salt 
Creek  are  both  Frontier  in  age.  The  shales  adjacent  to 
them  are  the  same  in  age,  and  probably  carry  similar 
carbonaceous  material.  The  amount  of  oil  which  has 
entered  the  two  sands  under  the  same  conditions  of 
folding  is  therefore  largely  a  function  of  the  area  of 
the  shales  in  contact  with  the  sands.  Some  may  sug- 
gest that  the  oil  is  derived  from  shale  lenses  included  in 
the  sands.  With  this  1  agree,  but  I  would  not  limit  the 
shales  in  which  the  oil  has  originated  to  those  included 
in  the  sands. 

A  great  question  is  the  origin  of  gas.  If  it  were  pos- 
sible to  determine  why  it  is  that  gas  is  formed  in  one 
place  and  oil  in  another,  the  knowledge  would  provide 
the  key  to  many  things.  This  subject  has  been  dis- 
cussed in  several  papers  by  David  White,  of  the  U.  S. 
Geological  Survey,  and  I  mention  it  here  merely  to  sug- 
gest one  or  two  lines  of  thought. 

Geologic  Hypothesis 

If  it  be  true  that  gas  is  produced  under  conditions  of 
greater  pressure  and  metamorphism  than  those  which 
produce  oil,  may  it  not  also  be  true  that  the  character 
of  the  sediments  may  be  largely  responsible  for  these 
differences?  The  pressures  exerted  on  shale  particles 
which  lie  between  sand  grains  will  certainly  differ  from 
those  exerted  on  shale  particles  included  in  the  homo- 
geneous shale,  under  the  same  stresses,  inasmuch  as  the 
coarse  sand  grains  necessarily  protect  to  a  certain  ex- 
tent the  minute  particles  which  lie  between  them.  It 
may  therefore  happen  that  in  adjacent  fields  in  which 
the  rocks  have  undergone  practically  the  same  pres- 
sures, the  degree  of  metamorphism  of  the  sediments 
may  differ  greatly  owing  to  the  original  character  of 
the  sediments.  In  certain  parts  of  the  Mid-continent 
field  there  is  evidence  that  the  oil  pools  lie  in  belt,-*  at 
certain  distances  from  the  ancient  land  masses.  Nearer 
the  old  shore  lines  or  further  from  them  no  oil  has  been 
found,  and  this  may  be  due  to  the  variation  in  the  char- 
acter of  the  sediments  which  I  have  just  postulated  and 
which    influences    metamorphism,    as    much    as    to    the 
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presence  or  absence  of  ancient  plant  life,  existing  only 
in  water  of  certain  depth  and  of  certain  temperature. 

Why  Montana  has  produced  only  gas  or  very  light  oil. 
although  the  same  formations  exist  there  as  are  present 
in  Wyoming,  as  in  open  question.  It  has  often  occurred 
to  me  that  the  minute  plants  from  which  oil  has  in  all 
probability  been  formed  lived  in  the  ancient  ocean  only 
at  certain  temperatures.  Temperatures  in  Montana  were 
doubtless  different  from  those  in  Wyoming,  and  plant 
forms  of  different  species  may  have  existed.  These  pos- 
sible differences  in  the  ancient  plant  life  may  have  some- 
thing to  do  with  the  resultant  product  which  is  oil  in 
Wyoming  and  gas  in  Montana. 

These  are  merely  suggestions.  I  do  not  put  them 
forward  as  theories.  They  are  matters  which  are  sub- 
ject to  determination  and  on  which  work  should  be 
done,  but  the  services  of  a  skilled  botanist  are  essential. 
I  have  often  regretted  that  our  good  friend  Mr.  Davis, 
who  began  the  microscopic  study  of  the  oil  shales  of 
Colorado,  is  no  longer  with  us  to  carry  on  his  work. 

It  is  impossible  to  put  too  much  stress  on  the  neces- 
sity for  careful  microscopic  study  of  the  shales  adjacent 
to  oil  sands.  This  study  must  be  made  before  the  com- 
plete story  of  the  origin  of  oil  is  written. 


Mining  Oil-Bearing  Sands* 

Adoption  of  Underground   Methods  Would  Permit  a 

High  Percentage  Recovery — Presence  of  Gas 

An  Obstacle  to  Economical  Operations 

By  Albert  H.  Fay 

Mining  Engineer,  Tulsa,  Okla. 

The  rapidly  increasing  consumption  of  petroleum 
products  in  the  United  States  is  causing  some  alarm  as 
to  how  the  demand  is  to  be  met  in  the  face  of  geological 
data  indicating  that  the  best  fields  have  been  developed. 

Many  geologists  are  confident  that  the  peak  of  pro- 
duction will  be  passed  within  a  few  years,  possibly  only 
three  to  five  years  at  the  most.  The  peak  of  consump- 
tion will  be  reached  at  an  indefinite  date  beyond  this, 
and  will  be  determined  by  total  production,  plus  the 
largest  amount  of  oil  that  can  be  imported  from  foreign 
sources,  provided,  however,  a  substitute  for  motor  gaso- 
line is  not  found  that  can  be  produced  at  a  cost  less  than 
the  cost  of  gasoline. 

The  distillation  of  oil  from  shale,  lignite  and  low- 
grade  coal  offers  possibilities  for  relief,  but  at  a  much 
higher  unit  cost  than  the  present  price  of  crude  oil,  pos- 
sibly from  $6  to  $10  per  bbl.  Better  extraction  methods 
whereby  a  larger  percentage  of  oil  may  be  recovered 
also  hold  some  promise,  as  in  the  use  of  the  vacuum 
method,  pumping  by  compressed  air,  and  possibly  the 
utilization  of  superheated  steam  or  water,  as  in  the 
Frasch  process  for  extracting  sulphur  in  Louisiana, 
whereby  the  heavier  oil  may  be  sufficiently  warmed  to 
render  it  more  mobile. 

Available  data  do  not  indicate  how  much  oil  remains 
in  the  ground  when  pumping  ceases.  The  porosity  of 
the  sands  is  not  definitely  known,  but  may  from  a  few 
tests,  as  a  basis  for  estimates,  be  assumed  as  about  171 
per  cent  as  available  for  containing  oil. 

There  is  undoubtedly,  in  many  of  the  so-called  ex- 

.  hausted  oil  fields,  a  large  quantity  of  saturated  sands. 

On  the  assumption  of  a  Hi  per  cent  pore  space  (and  in 
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many  cases  much  more)  there  would  be  at  least  7,623 
cu.ft.  of  pore  space  per  acre-foot  capable  of  being  thor- 
oughly saturated  to  the  extent  of  1,368  bbl.  of  oil  per 
acre  foot.  Assuming  the  specific  gravity  of  the  drj- 
sand  at  2.65,  1  cu.ft.  of  oil  rock  would  weigh  approx- 
imately 165  lb.  plus  the  weight  of  the  oil  contained  (IJ 
gal.),  say,  about  10  lb.,  making  the  saturated  rock  weigh 
175  lb.  per  cu.ft.,  or  the  equivalent  of  12  cu.ft.  per  ton. 
Each  ton  of  sand  would  contain,  on  the  basis  of  17 d  per 
cent  porosity,  16  gal.  of  oil,  requiring  approximately  2i 
tons  of  sand  to  produce  one  barrel  of  oil,  valued  today 
at  13.50. 

In  gold  mining  about  95  per  cent  of  the  contained 
value  is  extracted,  whereas  in  the  oil  fields  the  extrac- 
tion does  not  exceed  15  to  40  per  cent.  The  cost  of 
mining,  metallurgical  processes  for  extraction,  all  over- 
head expenses,  and  satisfactory  dividends  for  the  stock- 
holders are  included  in  the  returns  from  the  treatment 
of  low-grade  ores.  The  price  of  $10  per  bbl.  for 
crude  oil  would  be  about  the  equivalent  of  $4  gold  ore 
from  the  miner's  viewpoint.  When  the  price  of  crude 
oil  passes  this  mark,  there  will  be  an  opportunity  for  the 
petroleum  miner. 

Practically  none  of  the  oil  produced  in  the  United 
States  is  from  depths  that  are  beyond  the  limits  of  prac- 
tical mining  operations.  In  Rumania  hand-dug  petro- 
leum wells  are  said  to  be  600  to  800  ft.  deep  and  are 
crudely  equipped. 

By  the  employment  of  Lake  Superior  iron-mining 
methods,  more  than  90  per  cent  of  the  oil  sand  may  be 
brought  to  the  surface,  and  the  remainder  would  be 
sufficiently  crushed  to  allow  perhaps  one-half  of  the  oil 
to  flow  out  and  collect  in  a  sump,  from  which  it  could  be 
pumped  to  the  surface.  Once  the  oil  sand  is  mined  and 
brought  to  the  surface  it  would  be  given  a  special  treat- 
ment similar  to  that  given  oil  shales,  especially  if  some 
of  the  oil  is  chemically  combined  with  the  sand. 

Many  oil  pools  have  been  thoroughly  outlined  by  the 
campaign  of  drilling  that  has  been  conducted  during  re- 
cent years,  and  in  a  general  way  the  risk  of  not  finding 
oil  would  be  eliminated.  In  other  words,  the  oil-bear- 
ing sands  are  now  developed  to  about  the  same  extent 
as  the  large  modem  iron  and  copper  mines  are  developed, 
by  drilling  and  sampling  the  drill  cuttings  before  mining 
actually  begins. 

The  only  real  physical  obstacle  in  the  way  of  mining 
petroleum  sands  is  the  matter  of  gas,  but  by  eflScient 
ventilation,  the  use  of  permissible  explosives,  thorough 
inspection,  strict  rules,  and  laws  regarding  operation  it 
is  possible  that  underground  methods  could  be  applied 
successfully. 

As  the  gas  problem  is  a  very  serious  one  in  mining 
operations,  much  of  the  gas  may  be  extracted  in  advance 
of  actual  mining  by  the  application  of  a  vacuum  through 
a  number  of  properly  spaced  drill  holes  many  months  or 
even  years  in  advance  of  actual  mining.  The  gas  will 
follow  the  line  of  least  resistance,  and  would  therefore 
flow  toward  the  low-pressure  areas.  This  movement 
could  be  augmented  during  mining  operations  by  the 
introduction  of  air  pressure  in  the  mined-out  area.  The 
gas  thus  recovered  would  contain  the  lighter  hydro- 
carbons, from  which  gasoline  would  be  extracted,  as  is 
now  done  in  the  Healdton  field.  The  dangerous  gas 
would  thus  be  converted  into  commercial  products,  leav- 
ing the  sand  still  saturated  with  the  heavy  oil,  to  be 
recovered  by  mining  methods  which  are  found  to  be 
most  suitable  to  existing  conditions. 


1420 


Engineering    and    Mining    Journal 


Vol.  109,  No.  26 


News  From  the  Oil  Fields 


Payne  Supports  Phelan  Bill 

Conservation    of    Foreign    Supplies    as 

Practiced  by  Other  Countries 

Essential  to  Nation 

Secretary  Payne  has  shown  quick  ap- 
pi-eciation  of  the  need  of  conserving 
America's  oil  resources  in  his  approval 
of  the  Phelan  bill  which  authorizes  the 
formation  of  the  United  States  Oil 
Corporation  for  development  of  oil  in 
foreign  countries,  according  to  the 
Washington  Post. 

"The  public's  need  for  an  assured 
supply  of  oil  is  so  great,"  said  Secre- 
tary Payne  in  a  report  to  the  Senate 
Public  Lands  Committee,  "that  the 
government  stands  back  of  the  en- 
deavor to  develop  foreign  sources  of  oil 
to  replace  in  the  future  what  America 
has  exported  in  the  past." 

Pioneering  for  oil  in  foreign  coun- 
tries by  American  capitalists  will  be 
sure  to  help  in  obtaining  the  needed 
oil  and  in  furnishing  markets  for 
American  manufactures.  But  the  work 
of  conservation  at  home  has  been  too 
long  delayed  already.  Restriction  of 
the  use  of  gasoline  is  intimated.  With 
the  growing  needs  of  the  army  and  a 
rapidly  expanding  merchant  marine, 
the  burning  of  fuel  oil  under  stationary 
boilers  and  in  locomotives  may  be  cur- 
tailed. The  question  of  priority  is  al- 
ready here.  The  navy  and  the  mer- 
chant marine  alone  in  the  last  year  con- 
sumed one-third  of  the  total  oil  output 
of  the  United  States. 

One  of  the  immediate  problems  is  to 
find  other  means  of  generating  energy 
for  home  industries.  First,  there  must 
be  a  greater  development  of  water 
power. 

President  Wilson  has  approved  the 
water-power  bill,  which  was  completed 
in  the  closing  days  of  the  late  session 
of  Congress  after  delays  covering  a 
period  of  twelve  years.  If  the  Phelan 
bill  goes  through  Congress  at  the  next 
session,  as  now  seems  probable  with 
Secretary  Payne's  support,  long  strides 
will  have  been  taken  to  conserve  ap- 
proximately 7.000,000,000  bbl.  of  oil 
now  estimated  to  be  in  the  ground. 
The  1920  consumption  closely  approxi- 
mates 500,000,000  bbl.  With  the  United 
States  consuming  more  than  one-half 
of  the  world's  oil  production,  there  is 
within  its  own  borders  and  in  Mexico 
only  one-seventh  of  the  oil  left  in  the 
world. 

Dr.  George  Otis  Smith,  director  of 
the  U.  S.  Geological  Survey,  in  a  recent 
report,  based  on  data  compiled  since  the 
signing  of  the  armistice,  reveals  how 
the  war  drew  on  the  oil  supply  of  the 
United  States.  "In  those  terrible  four 
years,"  remarked  Dr.  Smith,  "evei"y 
new  machine  of  destruction  on  land  and 
sea,  in  the  heavens  above  and  the 
depths  below,  depended  on  American  oil 
wells    for    its    motive    power,    and    tlio 


peace  demand  for  petroleum  products 
has  already  overtopped  the  war  peak. 
Ten  years  ago  Mexico  was  our  customer 
for  ciude  oil  as  well  as  for  refinery 
products,  but  now  we  are  dependent 
upon  Mexican  wells.  Without  the  6,- 
.500,000  bbl.  imported  from  Mexico  in 
March  our  present  situation  would  be 
indeed  critical." 

In  turning  to  a  policy  of  conservation 
of  foreign  oil  resources,  such  as  is  con- 
templated in  the  Phelan  bill,  the  United 
States  would  be  following  the  wise 
example  of  other  nations. 


The  Southern  Arkansas  Field 

Fruni    Our  Special  Comspondtut 

Although  many  petroleum  geolo- 
gists expressed  fear  that  extensions  of 
the  Red  River  and  the  Alabama  Land- 
ing faults  precluded  the  possibility  of 
encountering  oil  in  southern  Arkansas, 
recent  developments  have  shown  that 
the  correlative  horizons  of  southern 
Arkansas  and  northern  Louisiana  are 
productive  of  oil  and  gas  in  Union  and 
Ouachita  counties,  Ark. 

The  Constantino  well,  in  Sec.  1,  T. 
IS  S.  R.  16  W.,  came  in  as  a  heavy 
gaser  late  in  April.  Steadily  increasing 
amounts  of  oil  have  accompanied  the 
gas,  and  when  this  well  has  been  put 
in  good  mechanical  condition,  it  will 
be  a  commercially  productive  oil  well. 
The  Hunter  well,  near  Stephens, 
Ouachita  County,  has  not  been  tested 
but  has  given  sufficient  show  of  oil 
to  warrant  the  purchase  of  some  20,- 
000  acres  of  leases  by  the  Standard  Oil 
Co.  of  Louisiana.  These  two  wells  are 
undoubtedly  in  the  Nacatosh  sand,  and 
presumably  roughly  outline  an  anti- 
cline extending  from  southeast  of  El- 
dorado, Ark.,  in  a  northwesterly  direc- 
tion beyond  Stephens.  Future  drilling 
will  define  this  anticline  to  conform 
in  a  general  way  to  the  topographic 
high,  indicated  by  the  drainage. 

"The  most  noticeable  topographic  fea- 
tures of  southern  Arkansas  are  north- 
east-southwest and  northwest-southeast 
ridges,  except  where  these  ridges  cross, 
or  intersect,  resulting  in  nearly  due 
east  and  west  ridges.  Although  these 
ridges  may  not  be  productive  through- 
out their  entire  length,  minor  produc- 
tive structures  will  be  found. 

The  main  topographic  feature  of 
eastern  Arkansas  is  Crowley's  Ridge, 
extending  from  Helena  northward  into 
Missouri.  There  are  a  few  minor  sad- 
dles or  breaks.  This  ridge  is  a  geo- 
logical structure  and  not  the  result  of 
erosion.  Upon  the  main  structures  will 
be  found  several  minor  structures,  one 
of  which  is  being  drilled  by  the  Forrest 
Oil  Co.,  St.  Francis  County,  near  the 
town  of  Colt.  Parallel  to  Crowley's 
Ridge  are  evidences  of  similar  though 
less  clearlv  outlined  structures. 


Petroleum  in  British  Guiana 

From  our  l^pccial  Corrtspondvnt 
In  January,  1917,  there  was  a  small 
boom  in  oil  applications  in  British 
Guiana,  which  probably  had  its  origin 
in  the  booms  in  Trinidad  and  Venezula. 
Everyone  with  a  little  spare  money  was 
filmg  applications  at  the  Department  of 
Lands  and  Mines  for  oil  concessions. 
The  Hon.  Nelson  Cannon,  then  Mayor 
of  Georgetown,  had  a  small  drill  outfit 
working  on  his  concession  in  the  North 
West  district  near  the  coast  and  not 
far  from  the  Venezulean  boundry.  How- 
ever, oil  was  not  found  in  commercial 
auantities,  and  most  of  the  applications 
were  allowed  to  expire  by  non-payment 
oi.  fees. 

Later,  D.  Elliott  Alves  obtained, 
through  the  Colonial  Office  in  London,  a 
permit  to  explore  all  unoccupied  crown 
land  in  British  Guiana  for  oil,  and  in 
consideration  of  a  stated  sum  to  be 
expended  on  this  work  he  was  to  re- 
ceive 2,000  square  miles  in  concession. 
Mr.  Alves  is  now  president  of  the  Brit- 
ish Controlled  Oil  Fields,  Ltd. 

In  January,  1919,  Mr.  Alves  sent 
George  B.  Reynolds,  M.  T.  C.  E.,  assisted 
by  P.  M.  Owen  and  J.  C.  Daniels,  geol- 
ogists, to  the  colony.  After  several 
weeks  of  exploration  this  party  almost 
lost  their  lives,  and  did  loose  their 
baggage  and  equipment,  by  the  burn- 
ing of  their  launch  in  mid-stream,  while 
ascending  the  Demerara  River.  The 
party  left  the  colony  in  March  or  April, 
?nd  it  was  general  gossip  that  Mr.  Rey- 
nolds' report  would  not  be  a  favorable 
one.  However,  Mr.  Alves  does  not 
seem  to  be  discouraged.  B.  F.  Macrorie, 
assisted  by  J.  A.  Bulbrook,  oil  geolo- 
gist, arrived  in  April  of  this  year  to 
carry  on  the  work.  They  are  now  at 
work  in  the  North  West  district.  Mr. 
Alves'  local  representative  is  Matthew 
French,  of  Georgetown. 

During  the  latter  part  of  April,  1920. 
Capt.  H.  Daley  arrived  from  London, 
representing  the  Transvaal  Oil  Shale, 
Ltd.,  which  has  options  on  the  Nelson 
Cannon,  Evan  Wong,  and  Ernest  Far- 
r.um  licences.  These  licences  are  in  the 
North  West  district,  cover  an  area  of 
approximately  140  square  miles,  and 
are  all  that  remain  in  force  of  the 
number  taken  out  in  1917.  Capt.  Daley 
states  he  expects  Capt.  Gasson,  chief 
geologist,  and  J.  B.  Falioner,  oil  ex- 
pert, who  are  now  in  Trinidad  in  the 
companies'  interest,  to  come  to  British 
Guiana  in  the  near  future. 

J.  A.  Fung  arrived  in  Georgetown 
on  May  13  from  the  Mazaruni  district, 
bringing  with  him  a  sample  of  pitch 
or  asphalt  which  he  said  he  had  found 
in  considerable  quantities.  He  is,  of 
cour.se,  anxious  to  exploit  his  find.  In 
the  past,  samples  of  pitch  have  been 
brought  from  the  coast  of  the  North 
West  district. 
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Texas  Pipe  Lines  Under  R,R. 
Commission 

Cox   Bill   Passes   Senate — North  Texas 

and  Gulf  Coast  Fields  Continue 

Large  Production 

From   Our  Special  Correspondtnt 

The  Cox  pipe-line  bill,  placing  all  pipe 
lines  in  the  State  of  Texas  under  the 
jurisdiction  of  the  Railroad  Commis- 
sion, was  passed  June  9  by  the  Texas 
Senate.  Local  distributing  companies 
will  still  be  under  the  regulation  of  the 
municipal  authorities,  except  that  the 
companies  may  appeal  to  the  Railroad 
Commission  in  any  dispute  regarding 
rates.  The  Texas-Oklahoma  boundary 
case  has  been  set  for  a  hearing  before 
the  Supreme  Court  Nov.  15,  1920.  This 
case  is  of  considerable  interest,  as  the 
area  under  dispute  along  the  Red  River 
is  a  producing  oil  field. 

Oil  production  from  Stephens  County 
continues  to  increase,  and  during  the 
second  week  in  June  was  55,000  bbl. 
daily.  The  increase  is  due  largely  to 
the  completion  of  the  wells  of  the  Mag- 
nolia Petroleum  Co.,  on  the  Brown  tract, 
just  south  of  Breckenridge.  The  Ball 
well  of  the  Roxana  Petroleum  Co., 
seven  miles  northwest  of  Breckenridge, 
has  struck  oil  sand,  it  is  reported.  This 
well  is  in  wildcat  territory,  and  if  it 
is  a  producer  will  make  an  important 
extension  of  the  Breckenridge  district. 
Other  producing  wells  completed  re- 
cently are  the  Glenn  No.  lA  of  the 
Pierce  Oil  Corporation,  between  Caddo 
and  Breckenridge,  making  an  initial 
production  of  600  bbl.  daily;  the  John- 
son well  of  Riley  &  Co.,  in  the  northern 
part  of  the  county;  and  Peek  No.  1  of 
the  Virginia  Co.,  near  Breckenridge. 
Both  of  the  latter  wells  are  reported  to 
be  making  over  1,000  bbl.  daily. 

In  Wichita  County,  the  Iowa  Park 
district  has  increased  its  production  to 
between  3,500  and  4,000  bbl.  daily,  due 
to  the  increase  in  the  Kemp-Munger- 
Allen  field.  The  whole  Burkburnett 
district  produced  approximately  100,- 
000  bbl.  daily  during  the  week. 

West  Columbia,  a?  usual,  was  the 
largest  producing  field  on  the  Texas 
Gulf  Coast  during  the  second  week  in 
June,  making  an  average  of  over  19,000 
bbl.  daily,  distributed  as  follows: 
Humble  Oil  &  Refining  Co.,  12,000  bbl.; 
Texas  Co.,  5,000  bbl.;  Gulf  Production 
Co.,  1,200  bbl.;  Crown  Oil  Co.,  600  bbl.; 
Sun  Co.,  400  bbl.  The  various  fields 
of  the  Texas  Gulf  Coast  made  a  com- 
bined production  of  about  59,000  bbl. 
daily:  West  Columbia,  19,200  bbl.; 
Goose  Creek,  15,800  bbl.;  Hull,  9,500 
bbl.;  Sour  Lake,  6,100  bbl.;  Damon 
Mound,  3,600  bbl.;  Saratoga,  1,750  bbl.; 
Batson,  1,350  bbl.;  Spindle  Top,  700 
bbl.;  miscellaneous,  about  900  bbl.  The 
largest  well  completed  during  the  week 
was  the  No.  26  Gaillard  of  the  Gulf 
Coast  and  Crown  Oil  &  Refining  com- 
panies, making  over  2,000  bbl.  daily 
from  a  depth  of  3,370  ft. 

Wildcat  drilling  produced  no  new  oil. 
Gas  was  struck  in  two  wildcat  wells, 
one  at  Hockley,  the  No.  2  Warren  of 
the  Texas  Exploration  Co.,  at  1,950  ft., 


and  in  the  same  company's  No.  1  White- 
head well  at  Pierce  Junction,  Harris 
County,  at  800  ft.  Both  of  these  areas 
are  over  known  salt  domes.  Many  wild- 
cat weUs  were  forced  to  stop  drilling 
because  of  the  shortage  of  material, 
and  many  others  had  to  release  their 
holdings,  as  rigs  could  not  be  procured 
in  time  to  start  drilling  within  the 
specified  period. 

A  new  shallow  oil  field  has  been 
opened  in  Zapata  County,  twenty-two 
miles  south  of  Aguilares,  Webb  County, 
which  is  on  the  National  of  Mexico 
lailroad.  Nine  wells,  from  150  to  160 
ft.  deep,  it  is  stated,  have  been  placed 
on  the  pump,  and  are  now  producing 
fiom  5  to  7  bbl.  each  daily.  The  oil  is 
high-grade  lubricating.  These  wells 
are  owned  by  the  Webb-Zapata  Oil 
Co.,  which  controls  an  area  of  25,000 
acres.  Sevei'al  old  wells  will  be  cleaned 
out  and  pumped  from  this  shallow  sand, 
and  a  deep  test  well  will  be  sunk. 

In  Coleman  County,  the  Pope  No.  5 
well,  three  miles  southeast  of  Santa 
Anna,  is  making  800  bbl.  daily.  Other 
wells  in  this  vicinity  are  being  drilled. 


Kentucliy  Oil  Fields 

From  Our  Special  Correspondent 
The  Old  Dominion  Oil  Co.  was 
recently  sold  to  the  Superior  Oil  Cor- 
poration, for  $6,000,000.  Stockholders 
will  meet  July  3  to  approve  the  sale. 
They  will  receive  $2  a  share,  original 
stockholders  having  paid  50c.  a  share. 
Peterson  and  associates  have  com- 
pleted four  wells  on  the  Motley  lease  in 
Warren  County,  with  a  total  production 
of  1,200  bbl.  a  day.  A  new  section  in 
Warren  County  was  proved  when  No.  1 
on  the  Lem  Harris  lease,  Morgantown 
Pike,  was  lately  brought  in,  rated  at 
180  bbl.  daily.  This  well  is  nine  miles 
west  of  Bowling  Green. 

Dr.  Lacey  and  associates,  of  Louis- 
ville, are  moving  a  rig  on  the  J.  B. 
Sumpter  lease  in  Warren  County.  Last 
year  a  well  was  found  on  this  lease, 
and  it  now  stands  300  ft.  full  of  oil. 
Well  No.  1  on  the  Clarence  Wilson 
farm,  near  Bowling  Green,  in  the  Mc- 
Ginnis  pool,  has  developed  from  an  al- 
most hopeless  prospect  into  a  gusher 
estimated  at  500  bbl.  a  day.  No.  1  on 
the  Tarrants  lease,  Warren  County, 
was  put  on  the  pump  recently  and 
showed  considerable  gas  and  salt  water. 
It  also  is  rated  at  500  bbl. 


Well  No.  3  of  the  Frantz  Corporation, 
in  the  Mosby  dome  of  the  Cat  Creek 
field,  in  the  north  central  part  of  Mon- 
tana, recently  came  in  with  an  output 
which  preliminary  estimates  place  at 
100  bbl.  or  more.  This  well  is  ten 
miles  southeast  of  the  No.  2,  the  recent 
gusher  brought  in  by  this  corporation, 
and  about  three  and  one-half  miles  in 
the  same  direction  from  the  No.  1,  the 
discovery  well.  The  well  drilled  by  the 
Ohio  Oil  Co.,  a  Standard  subsidiary,  in 
the  Brush  creek  dome,  also  in  the  Cat 
Creek  field,  appears  to  be  a  "duster," 
although  drilling  will  be  continued,  it  is 
believed. 


California  Oil  Developments 

Activities   in   Kern    River  and   Midway 

Fields— Elk    Hills    District    Showing 

Good  Indications 

From    Our   Special   Correnpondent 

In  the  Kern  River  field.  May  and 
Richards  have  commenced  drilling  on 
No.  2  well,  Sec.  8—29-28,  and  on  the 
same  section  the  Richard  Oil  Co.  has 
spudded  in  well  No.  10.  The  Revenue 
Oil  Co.  has  started  well  No.  21  in  this 
field  on  Sec.  4—29-28.  E.  A.  Clampitt 
Co.  has  begun  work  on  well  No.  7  in 
Sec.  25—28-27.  On  Sec.  16—27-27  the 
Union  has  broken  ground  for  well 
No.  1. 

The  Standard  Oil  Co.  is  moving  in 
large  quantities  of  material  and  sup- 
plies to  the  Midway  field  in  prepara- 
tion for  well-drilling  activities.  The 
Southern  Pacific  Co.  has  just  let  an- 
other contract  for  the  constnjction  of 
two  more  tanks  of  30,000-bbl.  capacity. 
The  Helmer-Hagberg  Oil  Co.,  a  new 
organization,  is  reported  to  be  ready . 
to  start  well  No.  1  on  the  southwest 
quarter  of  Sec.  7 — 11-23.  This  company 
has  taken  over  the  Johnson  property. 
On  account  of  litigation,  work  on  the 
Tumbador  Oil  Co.'s  well  No.  14,  in  Sec. 
23—31-22,  has  been  held  up.  The  Olig- 
Cinjde  Oil  Co.  has  completed  well  No. 
5  on  Sec.  32—31-23  in  the  Midway 
field  at  a  depth  of  2,900  ft.  The  well 
was  deepened  to  3,100  ft.,  but  nothing 
was  found  and  it  was  plugged  back  to 
2,900  ft. 

The  General  Petroleum  Corp.  is  bail- 
ing well  No.  11  in  the  Elk  Hills  dis- 
trict to  test  for  water  at  3,474  ft.  The 
Standard  Oil  Co.'s  Tupman  well  on  Sec. 
36 — 32-24,  in  this  district,  has  increased 
its  flow  about  20  per  cent  and  is  now 
yielding  6,000  bbl.  daily.  Both  small 
and  large  companies  are  drilling  in  the 
district  with  encouraging  indications. 

The  United  States  District  Attorney 
at  San  Francisco  has  been  instructed 
b>  the  Attorney  General  to  investigate 
charges  that  California  companies  are 
rrtioning  oil  among  domestic  consumers 
while  at  the  same  time  they  are  export- 
ing large  quantities. 


Secretary  Payne  of  the  Department 
o:'  the  Interior  has  decided  the  Honolulu 
Consolidated  Oil  Co.  cases.  He  re- 
versed the  decision  of  the  Commissioner 
of  the  General  Land  Office  as  to  the  so- 
called  McReynolds  locations  and  affirmed 
that  officer's  decision  as  to  the  Fox  loca- 
tions. He  holds  that  on  the  date  of 
the  withdrawal  order  the  company  was 
not  in  diligent  prosecution  of  work  lead- 
ing to  a  discovery  of  oil  within  the 
terms  of  the  act  of  Congress.  Appli- 
cations of  the  company  for  patent  are 
denied. 

With  a  practical  embargo  in  eff^ect 
on  coal  exports,  much  encouragement 
has  been  given  to  those  seeking  similar 
action  with  regard  to  fuel  oil  and  other 
petroleum  products.  A  conference  of 
refiners  and  representatives  of  the  prin- 
cipal industries  that  use  fuel  oil  has 
been  suggested  by  the  Secretary  of 
Commerce  at  Washington. 
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Court  Decisions  in  Mining  Cases 

By     Wellington     Gustin 


Supreme  Court  Denies  North 
Hubbard  Appeal 

Tribunal   Finds  No  Conspiracy — North 

Hubbard  Syndicate  Charged  With 

Partner's  Knowledge 

Litigation  over  the  North  Hubbard 
mine,  in  San  Diego  County,  Cal.,  has 
been  terminated  by  refusal  of  the  Su- 
preme Court  to  hear  the  appeal  of  the 
defendants.  Suit  was  brought  by 
George  W.  Hazzard,  as  owner  of  the 
properties,  against  his  lessees  operat- 
ing under  the  firm  name  of  North  Hub- 
bard Syndicate,  and  the  trial  court 
found  for  defendants  on  their  cross- 
complaint.  This  judgment  has  been 
reversed,  in  favor  of  Hazzard,  in  the 
Court  of  Appeals,  and  that  court's  de- 
cision  has   been  upheld. 

In  1914,  Hazzard  conveyed  his  inter- 
est in  the  mining  property,  which  he 
had  owned  since  1884,  to  J.  M.  McHenry, 
and  the  latter  entered  into  an  agree- 
ment with  the  owners  of  an  adjacent 
mine  purporting  to  create  easements, 
servitudes,  and  incumbrances  upon  the 
North  Hubbard  mine  and  mining  claim. 
In  April,  1915,  McHenry  reconveyed  to 
Hazzard  all  of  his  interest  in  the  prop- 
erty. In  December,  1915,  Hazzard  en- 
tered into  a  written  contract  with  the 
syndicate,  composed  of  McHenry,  John- 
son, Willard,  and  Skeats,  leasing  to 
them  the  North  Hubbard  mine,  includ- 
ing various  items  of  machinery,  tools, 
and  appliances;  also  four  buildings 
already  on  the  premises.  The  lease 
was  to  run  for  three  years,  with  the 
right   to   purchase. 

Certain  extensions  were  allowed  the 
defendants,  and  Hazzard  finally  brought 
suit  to  recover  sums  due  under  the 
contract  and  for  the  proceeds  of  clean- 
ups made  on  the  mine,  as  required 
by  the  contract  and  extensions  thereof. 

The  cross-complaint  of  defendants 
Johnson,  Willard,  and  Skeats  asked  for 
rescission  of  the  contract,  alleging  that 
Hazzard  and  McHenn,'  conspired  to  de- 
ceive and  defraud  the  cross-complain- 
ants. The  trial  court  found  the  issues  for 
the  defendants  and  Hazzard  appealed. 

There  was  no  sufficient  evidence  to 
sustain  the  court's  finding  that  Mc- 
Henry was  privately  financially  inter- 
ested in  the  lease  and  option  other 
than  as  a   member  of  the  partnership. 

It  was  contended  that  Hazzard  never 
owned  the  mine,  and  that  the  build- 
ings referred  to  were  not  on  the  mine 
and  did  not  belong  to  Hazzard.  But 
Hazzard  had  had  possession  of  the  mine 
since  1884,  and  the  court  said  might 
obtain  a  patent  from  the  United  States 
any  time  he  cared  to  do  so.  It  also 
appeared  that  certain  of  the  buildings 
■were  located  on  an  adjoining  mine,  and 
that  the  easements,  claimed  to  be  detri- 
mental, did  exist.     But  the  court  said 


McHenry  was  fully  acquainted  with 
the  facts  concerning  the  title  and  con- 
dition of  the  mine  and  mining  prop- 
erty, and,  being  a  partner,  the  part- 
nership was  bound  by  this  knowledge. 
Further,  it  was  found  that  the  alleged 
conspiracy  did  not  exist;  but  that 
McHenry  did  not  act  in  good  faith  with 
his  copartners  with  reference  to  the 
representations  and  concealments.  How- 
ever, it  was  not  established  that  Haz- 
zard permitted  McHenry  to  act  as  his 
representative  at  any  time  or  in  any 
manner  in  the  course  of  these  trans- 
actions. It  was  shown  that  Hazzard 
had  acted  in  a  friendly  manner  toward 
McHenry  and  was  willing  to  give  him 
an  opportunity  to  become  interested  a 
second  time  in  this  mine,  because  the 
mine  had  been  unprofitable  to  McHenry 
under  his  former  lease;  but  the  evidence 
showed  Hazzard  had  no  knowledge  or 
notice  of  any  fact  informing  him  that 
McHenry  was  not  dealing  in  good  faith 
with  his  partners. 

Therefore  judgment  against  Hazzard 
and  in  favor  of  the  mining  partners 
was  reversed. 


Red  Rover  Co.  Liable  for  Injuries 
to  Independent  Contractor 

The  Supreme  Court  of  Arizona  has 
denied  the  motion  of  the  Red  Rover 
Copper  Co.  for  a  rehearing  on  the  judg- 
ment rendered  against  it  in  favor  of 
Edward  H.  Hillis.  A  rehearing  was  asked 
on  the  ground  that  the  relation  between 
the  litigants  was  that  of  parties  to  a 
written  contract — that  is,  independent 
contractors — and  not  that  of  master 
and  servant. 

The  copper  company  contracted  with 
Hillis  and  his  associates  to  sink  a  min- 
ing shaft,  already  down  235  ft.,  300  ft. 
deeper,  and  it  was  provided  that  the 
copper  company  would  excavate  and 
equip  all  necessary  pumping  stations 
and  install  pumps  and  pipe  for  remov- 
ing water  from  the  stations.  It  appears 
that  Hillis  was  at  the  pumping  station 
at  the  300-ft.  level  for  the  purpose  of 
starting  it.  A  No.  5  Cameron  pump 
was  installed  to  handle  any  water  that 
might  be  encountered  in  the  shaft,  and 
a  station  pump  was  installed  at  a 
higher  level  to  handle  the  water  de- 
livered from  the  Cameron  pump.  When 
about  to  start  the  station  pump.  Hillis 
stepped  on  a  piece  of  pipe,  which  threw 
him,  he  falling  to  the  bottom  of  the 
shaft.  The  station  was  without  lights, 
and  no  guard  rails  or  gates  were  pro- 
vided about  the  shaft. 

The  court  found  that  Hillis  was  in- 
jured while  occupied  in  the  service  of 
the  company,  the  direct  result  of  its 
failure  to  furnish  him  a  reasonably  safe 
place  in  which  to  render  service,  and 
the  company  was  held  liable  for  his 
injuries. 


Court  Holds  Damages  To  Be 
"Net  Value" 

.Vlvarado  Company  Declared   Guilty   of 

Willful  Trespass   in  Mining   Ore 

on  Claims  of  George  Wamock 

The  Supreme  Court  of  New  Mexico, 
on  rehearing,  has  affirmed  the  judgment 
against  the  Alvarado  Mining  &  Milling 
Co.  of  El  Paso,  Tex.,  in  the  action 
brought  by  George  Wamock,  owner  of 
certain  mining  claims  at  Alamagordo. 
N.  M.,  to  recover  for  copper  ore  mined 
and  shipped  from  these  claims  to  the 
smelter  of  the  American  Smelting  & 
Refining  Co. 

It  appears  that  Wamock  had  given 
one  Pomeroy  a  right  or  option  to  pur- 
chase the  claims  within  a  certain  time. 
Pomeroy  was  to  do  assessment  work 
for  two  years.  The  option  was  re- 
corded and  afterward  extended  for  a 
period  of  three  months.  Subsequently, 
Pomeroy  entered  into  a  lease  contract 
with  one  Lewis,  by  which  he  agreed 
that  Lewis  could  mine,  ship,  and  sell 
ore  from  these  claims.  This  lease  con- 
tract was  assigned  to  the  Alvarado 
company. 

The  court  found  that  the  only  right 
Pomeroy  had  and  could  assign  was  the 
option  to  purchase  and  to  mine  ore  for 
the  purpose  of  doing  assessment  work. 
Therefore  the  Alvarado  was  a  will- 
ful and  intentional  trespasser,  and  the 
measure  of  damages  was  the  net  value 
of  the  ore  taken  from  the  premises, 
and  it  was  not  entitled  to  deduct  there- 
from the  expenses  of  mining,  freight, 
and  smelter  charges.  Judgment  against 
the  defendant  Alvarado  Mining  &  Mill- 
ing Co.  was  therefore  affirmed. 


Mine  Operator  Liable  for  Nui- 
sance Attractive  to  Children 

California    District    Court    Holds    That 

Great    Eastern    Co.    Must    Pay 

for  Death  of  .Minor 

Judgment  against  the  Great  Eastern 
Quicksilver  Mining  Co.  has  been  af- 
firmed in  the  California  District  Court 
of  Appeal,  and  a  hearing  denied  by  the 
Supreme  Court,  in  the  action  to  re- 
cover for  the  death  of  John  Richard 
Taylor,  a  minor.  This  company  for 
more  than  thirty  years  has  operated  a 
quicksilver  mine  near  Guerneville.  in 
Sonoma  County,  Cal.  The  youth  fell 
into  an  open,  unguarded  stope  in  a  dark 
abandoned  mining  tunnel.  This  was 
connected  with  a  new  tunnel,  with  a 
track  for  small  push  cars,  left  outside 
of  the  tunnels,  unfastened  and  unin- 
closed.  Such  was  held  to  constitute  an 
attractive  nuisance,  rendering  the  mine 
owner  liable  for  the  death  of  the  boy. 
who  was  eleven  years  old,  and  who  fell 
into  the  stope  and  was  killed  while  he 
was  playing  on  the  cars  used  on  the 
premises  for  tramming. 


June  26,  1920 


Engineering    and    Mining    Journal 


1423 


Echoes  From  the  Fraternity 

SOCIETIES,   ADDRESSES,   AND  REPORTS 


Council  Acts  on  Compensation 

tng;ineering  Societies  Asked  To  Indorse 
Classification     and     To     Discuss 
Rates  Proposed  by  Engineer- 
ing   Council   Committee 

The  classification  and  compensation 
committee  of  Engineering  Council,  over 
the  signatures  of  Arthur  S.  Tuttle, 
chairman,  and  Charles  Whiting  Baker, 
secretary,  has  addressed  a  letter  to  the 
secretaries  of  each  of  approximately 
one  hundred  national  or  local  engineer- 
ing and  other  technical  societies,  ask- 
ing formal  indorsement  by  the  govern- 
ing body  or  by  the  society  as  a  whole 
of  the  classification  adopted  by  Engi- 
neering Council,  to  the  end  that  it  may 
become  generally  recognized  and  put 
into  effect.  As  to  the  suitability  of  the 
scale  of  compensation  and  the  employ- 
ment policy  tentatively  suggested,  the 
committee  desires  an  expression  of 
views  both  of  the  societies  and  of  indi- 
vidual members  thereof. 

Through  the  medium  of  their  society 
publications  or  some  other  convenient 
means,  the  secretaries  are  requested 
to  urge  the  members  to  report  to  the 
committee  any  action  taken  to  increase 
compensation  or  to  adopt  the  standard 
classification.  The  committee  purposes 
to  act  as  a  clearing  house  for  receiv- 
ing and  giving  out  such  information  to 
any  group  of  engineers  for  use  in  dis- 
cussing these  matters  with  authorities 
who  have  the  responsibility  for  fixing 
compensation.  "Through  co-operative 
action,"  the  committee  states,  "the  ef- 
fectiveness of  the  work  done  toward  in- 
creasing compensation  can  be  mate- 
rially advanced." 

Several  societies  already  have  taken 
action  in  regard  to  this  matter.  The 
Municipal  Engineers  of  the  City  of  New 
York  have  indorsed  the  classification 
and  adopted  a  schedule  providing  for 
compensation  at  a  rate  approxiinately 
20  per  cent  greater  than  that  tenta- 
tively suggested  by  Engineering  Coun- 
cil's committee.  The  classification  has 
been  closely  followed  by  the  Congres- 
sional Joint  Commission  on  Reclassifica- 
tion of  Salaries  in  its  recommendations 
concerning  engineers  in  the  Federal  ser- 
vice. It  was  approved  on  April  13,  1920, 
by  the  executive  committee  of  the 
American  Society  for  Testing  Materials. 

The  Boston  Society  of  Civil  Engi- 
neers has  made  the  indorsement  of  the 
tentative  schedule  of  compensation  the 
subject  of  a  letter  ballot  by  the  full 
membership,  which  is  now  being  can- 
vassed. 

The  classification  committee  has  been 
reorganized  and  is  now  made  up  as  fol- 
lows: Arthur  S.  Tuttle,  chairman, 
deputy  chief  engineer,  Board  of  Es- 
timate and  Apportionment,  1347  Munic- 
ipal Building,  New  York;  Charles 
Whiting    Baker,    secretary,    consulting 


engineer,  31  Nassau  St.,  New  York; 
Frederick  W.  Cappelen,  city  engineer. 
City  Hall,  Minneapolis,  Minn.;  Philip 
P.  Farley,  consulting  engineer.  Borough 
Hall,  Brooklyn,  N.  Y.;  O.  C.  Merrill, 
chief  engineer,  U.  S.  Forest  Service, 
Washington,  D.  C;  C.  A.  Morse,  chief 
engineer,  C.  R.  I.  &  P.  Railroad,  La 
Salle  St.  Station,  Chicago,  111.;  M.  M. 
O'Shaughnessy,  city  engineer.  City 
Hall,  San  Francisco,  Cal.;  R.  S.  Par- 
sons, general  manager,  Erie  Railroad, 
50  Church  St.,  New  York;  and  Edmund 
I.  Mitchell,  assistant  secretary,  29 
West  39th   St.,  New  York. 


New  Caledonia's  Water  Power  To 

Be  Used  in  Her  Nickel  and 

Chromium  Industries 

La  Societe  "Le  Nickel"  states  in  its 
annual  report  that  it  has  secured  a  ma- 
jority interest  in  and  thus  the  control 
of  La  Societe  "Le  Chrome,"  which  owns 
iii.d  has  begun  to  develop  the  greatest 
water  powers  in  New  Caledonia  (Nou- 
vell-Caledonie).  According  to  the 
Journal  dii  Four  Electrique,  "Le 
Nickel"  is  thus  made  independent  of 
the  acute  question  of  coal  and  fuel  and 
anticipates  that  hydro-electro  metal- 
lurgy of  nickel  and  chromium  in  New 
Caledonia  will  have  a  very  favorable 
effect  on  the  production  of  those  ele- 
ments. 


Recent   French    Aluminum    Com- 
bine Will  Dominate  the 
European  Field 

The  latest  phase  in  the  progressive 
absorption  by  a  few  old,  strong  com- 
panies of  the  electrochemical  industries 
of  France  is  the  recent  absorption  of 
Societe  Electrometallurgique  Fran^aise 
(Froges)  by  the  Compagnie  d'Alais 
(Pechiney).  The  capital  of  the  combi- 
nation will  be  130,000,000  francs  and 
will  represent  more  than  90  per  cent 
of  the  total  French  aluminum  produc- 
tion, and  the  Compagnie  d'Alais  now 
controls  extensive  aluminum  interests 
in  Italy  and  Norway  and  has  important 
collateral  interests  in  chemical  prod- 
ucts, bauxite,  coal  and  electric  steel. 
It  is  estimated  that  the  combine  has  a 
reserve  water  power  of  over  200,000  hp., 
and  it  now  has  a  total  of  seven  complete 
aluminum  making  plants,  supplemented 
by  four  aluminum  fabricating  factories. 
"This  new  amalgamation,"  says  Journal 
du  Four  Electrique  of  June  7,  1920, 
"thus  represents  an  ensemble  that 
ckarly  will  dominate  the  aluminum  in- 
dustry in  Europe,  and  is  equalled  only 
by  the  Aluminum  Co.  of  America  in 
the  United  States."  The  late  Adrien 
Badin  had  long  dreamed  of  and  striven 
to  bring  aljout  the  fusion  recently 
accomplished. 


Zinc  Industry  Exhorted  To 
Co-operate 

Those  Engaged  in  Various  Branches  of 
the   Business   Urged   to  Co- 
ordinate Efforts 

A  recent  number  of  the  Bulletin  of 
the  American  Zinc  Institute  publishes 
the  following: 

Thomas  A.  Edison,  in  a  recently  au- 
thorized interview  on  "What  Life  Is," 
said:  "Everything  that  we  can  see  is  a 
manifestation  of  community,  not  of  in- 
dividual, effort." 

While  many  of  the  men  engaged  in 
the  zinc  business  may  not  agree  with 
Mr.  Edison's  startling  theories  regard- 
ing life,  yet  it  is  diflScult  to  believe  that 
there  is  one  among  them  who  will  not 
admit  that  Mr.  Edison's  statement  is 
at  least  true  regarding  predominance  in 
the  fields  of  industry  and  commerce. 

Concisely  stated,  industry  is  stabil- 
ized and  commerce  is  developed  by  com- 
munity, not  by  individual,  effort. 

Practically  every  man  engaged  in  the 
zinc  business  admires  the  world's  great 
industrial  and  commercial  examples  of 
community  eff'ort.  Admiration,  how- 
ever, is  only  a  philosophical  affection. 

The  creators  of  each  of  these  modern 
examples  of  community  effort,  prac- 
ticing the  principles  of  co-ordination 
and  co-operation,  harmoniously  ad- 
justed essential  parts  and  put  them 
collectively  to  work  for  the  advance- 
ment of  the  interests  of  the  parts  as  a 
whole. 

Frankly,  not  until  the  members  of  the 
zinc  industry  concertedly  apply  the 
same  principles  to  their  own  industry 
can  they  expect  to  reap  benefits  similar 
to  those  which  have  come  to  industries 
whose  leaders  have  concretely  recog- 
nized the  advantages  of  communitv  ef- 
fort. 

"What  men  have  done  can  still  be 
done." 


Ray  Erects  Memorial  Tablets 

Something  higher  than  self-interest 
or  patriotism  may,  at  times,  move  com- 
mercial organizations.  True  human 
interest  in  men  and  in  their  thoughts 
is  not  only  an  ideal  but  good  busi- 
ness. It  is  gratifying  to  record  here 
the  fact  that  Ray  Consolidated  Cop- 
per Co.,  of  Ray,  Ariz.,  has  provided 
bronze  memorial  tablets  at  both  Ray 
and  its  mill  town,  Hayden,  Ariz.,  per- 
manently honoring  the  memorj-  of 
about  200  men  at  each  place  who  went 
into  service  in  the  war.  Each  tablet 
was  dedicated  with  an  appropriate 
ceremony,  and  this  included  addresses 
by  Governor  Thomas  E.  Campbell,  the 
principal  speaker.  Louis  S.  Gates,  also, 
who  was  in  direct  charge  of  the  two 
plants  during  the  war,  came  out  from 
San  Francisco  to  attend  these  exercises. 
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Book  Reviews 


Oil  and  Gas  Industries.  By  Ralph 
Arnold,  J.  L.  Darnell,  and  others. 
Cloth;  9x6  in.,  pp.  190.  John 
Wiley  &  Sons,  Inc.,  New  York. 
Price,  $2.50. 
This  monograph  was  first  issued  by 
the  Bureau  of  Internal  Revenue  of  the 
Treasury  Department  in  February, 
1919,  soon  after  the  passage  of  the 
Revenue  Act  of  1910.  The  original  edi- 
tion was  soon  exhausted,  and  the  de- 
mand for  the  book  has  become  so 
great  that  the  present  private  reprint, 
bringing  certain  features  up  to  date, 
has  been  decided  upon.  It  is  published 
with  the  permission  of  the  Bureau  of 
Internal  Revenue.  The  book  consists 
of  three  parts.  Part  1  deals  directly 
with  the  law  and  regulations  as  they 
relate  to  the  oil  and  gas  industries. 
Part  2  takes  up  the  question  of  depre- 
ciation, and  is  included  to  assist  the 
taxpayer  in  standardizing  his  classi- 
fications of  equipment  and  to  offer  a 
suggestion  as  to  relative  rates  of  de- 
preciation of  different  types  of  physi- 
cal property.  Part  3  describes  methods 
of  estimating  underground  oil  reserves, 
especially  by  means  of  production 
curves,  and  includes  tables  covering 
many  of  the  principal  oil  pools  and 
fields  in  the  United  States. 

The  purpose  of  the  book  is  to  assist 
the  taxpayer  in  correctly  and  expe- 
ditiously preparing  his  Federal  tax  re- 
turns on  oil  and  gas  properties.  The 
author's  endeavor  has  been  to  answer 
all  questions  that  might  be  asked  re- 
garding the  law  and  regulations.  To 
this  end  the  latter  have  been  amplified 
when  this  was  deemed  necessary. 


Technical  Papers 


Petroleum  Engineering  —  Earl  W. 
Wagy,  in  "The  Engineering  Aspects  of 
the  Petroleum  Industry"  (U.  S.  Bur. 
of  Mines,  Reports  of  Investigations), 
discusses  the  need  of  technical  assist- 
ance and  investigation  in  the  develop- 
ment and  production  of  oil  lands.  The 
petroleum  engineering  profession  is 
divided  as  petroleum  production  engi- 
neer, petroleum  construction,  refinery, 
natural  gas,  and  oil-shale  engineer,  each 
of  these  covering  some  particular  phase 
of  the  industry.  Examples  of  the 
specific  problems  of  each  and  the  man- 
ner in  which  they  have  been  handled, 
together  vrith  suggestions  for  further 
work,  are  given. 

Oil  Conservation — The  successful  re- 
sults obtained  by  co-operation  between 
the  Bureau  of  Mines  and  certain  opera- 
tors in  the  Wyoming  oil  fields  in  pro- 
moting conservation  and  safeguarding 
the  underground  supplies  of  oil  and  gas 
are  outlined  in  "Co-operative  Petroleum 
Work  in  the  Rocky  Mountain  Fields,"  by 


F.  B.  Tough  (U.  S.  Bur.  of  Mines,  Re- 
ports of  Investigations).  The  Rocky 
Mountain  Petroleum  Association,  Den- 
ver, Col.,  was  formed  in  May,  1919.  It 
comprises  the  Midwest  Refining  Co., 
the  Ohio  Oil  Co.,  and  the  Continental 
Oil  Co.  These  three  companies  entered 
into  a  co-operative  agreement  with  the 
Bureau  of  Mines  whereby  $30,000 
would  be  spent  under  the  direction  of 
the  Bureau,  which  agreed  to  furnish 
competent  men  to  carry  on  the  work 
and  expend  the  funds.  During  the  first 
season,  efforts  were  concentrated  chiefiy 
on  the  Salt  Creek,  Big  Muddy,  Lance 
Creek,  and  Mule  Creek  fields. 

Oil-Well  Pipe  and  Casing. — Technical 
Paper  247,  "Perforated  Casing  and 
Screened  Pipe  in  Oil  Wells,"  by  E.  W. 
Wazy,  has  recently  been  issued  by  the 
Bureau  of  Mines.  This  paper  describes 
the  various  methods  of  applying  the 
perforation  principle  and  discusses  their 
advantages  and  disadvantages.  Several 
illustrations  are  included.  The  subjects 
are  thoroughly  covered  and  the  collec- 
tion of  the  data  indicates  the  well- 
ordered  program  which  the  Bureau  is 
pursuing  in  its  investigations  for  the 
purpose  of  preventing  waste  and  im- 
proving production  in  the  oil  fields. 

Glass— The  United  States  glass  indus- 
try is  well  covered  in  Report  No.  12  of 
the  Topographic  and  Geologic  Survey 
of  Pennsylvania,  Harrisburg,  Pa.,  en- 
titled "Glass  Manufacture  and  the  Glass 
Sand  Industry  of  Pennsylvania."  The 
book  contains  278  pages.  Silica  is  the 
major  constituent  of  glass,  and  is  ob- 
tained from  certain  very  pure  sand- 
stones among  the  sedimentary  rocks. 
An  attempt  has  been  made  on  the  Paci- 
fic Coast  to  use  massive  quartz  for  the 
purpose,  but  the  expense  of  crushing 
v/as  found  greater  than  the  cost  of  im- 
porting sand  of  the  proper  grade  from 
the  East.  The  necessary  purity  of  the 
quartz  grains  varies  with  the  grade  of 
glass  made;  Fe=0,,  is  one  of  the  least 
desirable  impurities,  and  for  white  glass 
must  never  exceed  0.5  per  cent.  The 
first  half  of  the  book  contains  a  descrip- 
tion of  all  materials  used  in  glass  mak- 
ing, hovir  they  are  purified,  and  how  the 
different  kinds  of  glass  and  bottles  are 
made — all  very  interesting,  even  to  one 
not  connected  with  the  industry.  The 
remainder  of  the  book  is  confined  to  a 
report  on  the  numerous  and  important 
glass-sand  deposits  of  Pennsylvania. 

Foreign  Commerce — Those  Interested 
in  U.  S.  import  and  export  statistics 
for  1919  should  send  5c.  to  the  Superin- 
tendent of  Documents.  Washington.  D. 
C,  for  Department  of  Commerce  Bul- 
letin. Miscellaneous  Series  No.  103.  Our 
export  trade  for  the  year  ended  June 
30,  1919,  amounted  to  $7,233,000,000 
and  our  imports  to  $3,096,000,000. 
Among  metals,  exports  of  silver  were 
particularly  large.  Dabblers  in  for- 
eign-commerce statistics  must  remem- 
ber, however,  that  a  billion  dollars  may 
not  represent  any  more  goods  now  than 
half  the  amount  did  in  pre-war  days, 
and  the  figures  given  should  be  con- 
sidered  with  this  fact  in   mind. 


National  Safety  Council— The  pro- 
ceedings of  the  National  Safety  Coun- 
cil during  its  eighth  annual  safety  con- 
gress, held  at  Cleveland,  Ohio,  Oct.  1-4, 
1919,  have  been  compiled  in  a  paper- 
covered  book  of  1,457  pages,  and  may 
be  secured  from  headquarters,  168 
North  Michigan  Ave.,  Chicago.  About 
three  hundred  pages  are  devoted  to  the 
general  proceedings  of  the  meeting  and 
reports  of  committees,  the  remainder 
being  given  over  to  the  papers  read  and 
discussions  held  by  the  National  Safety 
Council. 

The  Ardlethan  Tin  Field— With  re- 
spect to  tin  deposits  near  Ardlethan, 
N.  S.  W.,  the  author  of  "Geology  and 
Mining  Developments  of  the  .\rdlethan 
Tin  Field,"  L.  F.  Harper,  offers  the 
opinion  that  the  mineral  contents  of  the 
field  are  attributable  to  porphyry  in- 
ti-usions  in  granite  which  were  accom- 
panied by  highly  charged  mineral  solu- 
tions. The  latter  impregnated  the  rock 
mass  within  their  scope  of  influence, 
dissolving  and  replacing  portions  of  the 
original  constitutents  with  metallifer- 
ous deposits.  The  discovery  of  the  Ard- 
lethan tin  field  was  made  in  January. 
1912,  and,  at  the  time  of  the  report 
(June,  1919),  the  principal  mines  were 
the  Carpathia,  White  Crystal,  New 
Venture,  Alluvial  Claims,  Big  Bygoo. 
and  Little  Bygoo.  According  to  returns 
stated  in  the  annual  reports  of  the  De- 
partment of  Mines,  the  district  pro- 
duced tin  valued  at  £77,383  in  1918.  The 
report  is  published  by  the  Geological 
Survey,  Department  of  Mines,  Sydney, 
N.  S.  W.,  (price  2s.,  postage  extra), 
and  is  referred  to  as  Mineral  Resources 
No.  29. 

Gold  in  Ontario — Bulletin  No.  39,  ob- 
tainable free  of  charge  from  the 
Ontario  Bureau  of  Mines,  Toronto,  is 
devoted  to  the  West  Shining  Tree  gold 
area.  This  district  is  about  sixty  miles 
south  of  Porcupine  and  twenty-five 
miles  from  Westree,  the  nearest  rail 
point.  Several  excellent  prospects  have 
been  located,  but  poor  transportation 
facilities  and  lack  of  capital  have  re- 
tarded development.  The  deepest  shaft 
on  the  Wasapika  (pro?!.  Wah-sop'-e-ka> 
is  down  130  ft.  The  district  has  pro- 
duced some  spectacular  samples,  but, 
although  this  pamphlet  does  not  say  so,, 
has  been  retarded  in  development 
somewhat  by  undesirable  stock-selling 
activities. 

Rare  Earths— The  U.  S.  Tariff  Com- 
mission has  published  a  32-page  pam- 
phlet on  the  Incandescent  Gas-Mantle 
Industry,  its  raw  materials  and  by- 
products, monazite  sand,  thorium,  and 
cerium  nitrates,  pyrophoric  alloys,  and 
mesothorium.  A  list  of  references  is 
appended.  Obtainable  from  the  Super- 
intendent of  Documents,  Washington, 
D.  C,  for  5c. 

Belt  Lacing — "The  Colorado  School 
of  Mines  Magazine"  for  May,  (Golden, 
Col.,  25c.)  has  a  short  practical  article 
on  belting  and  the  proper  way  to  lace 
belts.  A  table  is  appended  for  finding 
the  horsepower  of  a  belt. 
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MEN   YOU   SHOULD 
KNOW  ABOUT 


F.  W.  McNair,  president  of  the  Mich- 
igan College  of  Mines,  was  recently  in 
New  York  City. 

W.  C.  Alden,  of  the  U.  S.  Geological 
Survey,  is  engaged  in  a  reconnaissance 
in  northern  Montana. 

Adolph  Knopf,  of  Yale  University,  has 
been  assigned  to  field  work  in  Nevada, 
and  will  spend  the  entire  summer  there. 

E.  T.  Hancock,  who  expected  to  con- 
tinue his  European  trip  to  Rumania, 
has  been  delayed  in  Paris  because  of 
railroad  strikes  in  Italy. 

C.  K.  Wentworth  and  J.  D.  Eby  are 
doing  field  work  in  Wise  County,  Va., 
in  co-operation  with  the  Virginia  Geo- 
logical Survey. 

F.  W.  Collins,  mining  engineer,  of  the 
firm  of  Bradley,  Bruff  &  Labarthe,  will 
sail  from  New  York  on  June  30  for 
Cerro  de  Pasco,  Peru. 

E.  F.  Pelton,  mine  superintendent  at 
Tyrone,  N.  M.,  for  the  Phelps  Dodge 
Corporation,  will  move  to  New  York 
to  enter  other  lines  of  work. 

W.  J.  Lloyd,  topographer,  has  re- 
signed from  the  U.  S.  Geological  Sur- 
vey to  undertake  topographic  mapping 
for  the  San  Domingo  government. 

C.  H.  Fry,  engineer  for  California 
Metal  &  Mineral  Producers'  Associa- 
tion, is  inspecting  the  mines  and 
dredges  belonging  to  the  association. 

Clyde  A.  Heller,  president,  and  George 
H.  Garry,  consulting  geologist,  of 
Tonopah-Belmont  Development  Co., 
have  been  visiting  Surf  Inlet  properties. 

W.  Rodger  Wade,  formerly  superin- 
tendent of  mines  for  the  Phelps  Dodge 
Corporation,  at  Nacozari,  Sonera,  Mex- 
ico, has  accepted  a  position  in  New 
York. 

L.  W.  Stephenson,  who  has  been  en- 
gaged in  oil  work  in  Mexico,  is  expected 
to  return  to  Washington  and  resume 
duty  at  the  Geological  Survey  before 
July  1. 

Horace  A.  Scott,  of  Globe,  Ariz.,  has 
been  appointed  to  a  position  in  the 
Missouri  School  of  Mines.  Mr.  Scott 
has  been  teaching  in  the  Globe  high 
school. 

D.  D.  Moflfat,  consulting  engineer  of 
mills  for  the  Jackling  properties,  with 
headquarters  at  Salt  Lake  City,  Utah, 
has  been  in  Hurley,  N.  M.,  on  official 
business. 

W.  W.  Thomas,  of  New  York,  treas- 
urer of  the  United  Arizona  Extension 
Mining  Co.,  recently  visited  Phoenix, 
Ariz.,  and  the  company's  property  north 
of  that  point. 

O.  B.  Hopkins,  who  has  been  in  cen- 
tral Colombia  for  some  time,  probably 
will  return  to  Washington  early  in  the 
fall  and  resume  work  there  with  the 
Geological  Survey. 


Fred  C.  Semmek,  recently  with  the 
Burma  Corporation,  Ltd.  is  manager 
in  charge  of  the  Octo  Mining  Co.  prop- 
erty three  and  one  half  miles  southwest 
of  Lordsburg,  N.  M. 

J.  M.  Hill  has  recently  started  for 
San  Francisco,  where  he  will  serve  as 
geologist  in  the  U.  S.  Geological  Sur- 
vey offices.  He  is  expecting  to  do  con- 
siderable field  work  en  route. 

Col.  M.  G.  Baker,  vice-president  of 
Vanadium  Corporation  of  America,  120 
Broadway,  New  York,  N.  Y.,  recently 
returned  to  that  city  from  a  visit  to  the 
company's  property  in  Peru,  S.  A. 

J.  H.  Winchell,  who  has  been  assist- 
ing in  the  mineral  resources  work  at 
the  Denver  office  of  the  U.  S.  Geological 
Survey,  resigned  recently  to  accept  a 
position  with  the  Empire  Zinc  Co. 

A.  S.  Fuller  has  returned  to  Porcu- 
pine after  an  absence  of  several  months 
in  New  York.  He  is  taking  the  lead- 
ing part  in  a  large  deal  involving 
f'fteen  Porcupine  gold  mine  properties. 

James  McGregor,  senior  mine  inspec- 
tor, has  been  appointed  chief  mine  in- 
spector for  British  Columbia,  succeed- 
ing George  Wilkinson,  who  resigned 
recently  to  accept  a  managership  with 
Pacific  Coast  Coal  Co. 

J.  S.  Diller,  who  was  taken  seriously 
ill  while  on  a  geological  reconnaissance 
in  Arizona,  has  returned  to  Washing- 
ton, D.  C.  He  is  much  improved  after 
spending  some  weeks  at  Miami-Inspira- 
tion Hospital,  Miami,  Ariz. 

Horace  V.  Winchell  was  in  Spokane, 
Wash.,  recently  in  connection  with  the 
pending  litigation  between  the  Hecla 
and  Marsh  mines,  in  the  Coeur  d'Alene 
district.  He  has  been  retained  as  chief 
geologist  by  the  Hecla  Mining  Co. 

Djevad  Eyoub,  assistant  geologist 
for  Phelps  Dodge  Copper  Co.,  at  Tyi-one, 
N.  M.,  was  in  New  York,  June  14,  on  his 
way  to  Constantinople,  Turkey,  his 
home,  where  he  will  set  up  a  mining 
engineering  consulting  business.  Mr. 
Eyoub  is  a  graduate  of  Columbia  Uni- 
versity. 

C.  Minot  Weld,  mining  engineer,  66 
Broadway,  New  York  City,  has  returned 
from  a  professional  trii  to  Tennessee. 
D.  M.  Liddell,  of  Mr.  Weld's  office  was 
in  Joplin,  Mo.,  for  two  weeks;  and  A. 
W.  Newberry,  who  is  also  with  Mr. 
Weld,  sailed  June  12  for  England.  He 
expects  to  return  to  New  York  about 
Aug.  1. 

Robert  Davis,  formerly  general  man- 
ager of  the  Butte  &  Superior  Mining 
Co.,  and  president  of  the  Butte  chapter 
of  the  American  Association  of  Engi- 
neers, is  a  valuation  engineer  for  the 
United  States  Treasury  Department. 
Mr.  Davis  has  been  superintendent  of 
the  Comet  mine,  near  Basin,  Mont., 
for  some  time. 

Robert  T.  Hill,  mining  engineer  and 
geologist,  who  will  be  remembered  as 
having  worked  for  many  years  on  the 
geology  of  Porto  Rico  and  of  Texas,  on 
commissions  from  Washington  and 
from  different  states,   is   now   head   of 


the  fii-m  of  Hill,  Brantley  &  McFar- 
land,  612  American  Exchange  Building, 
Dallas,  Tex.  This  firm  is  making  geo- 
logical examinations  in  this  country 
and  abroad. 

Edward  P.  Merrill  has  been  appointed 
general  manager  of  the  Dominion  Iron 
&  Steel  Co.  and  the  Dominion  Coal  Co., 
of  Sidney,  N.  S.  He  has  had  con- 
siderable experience  in  the  development 
and  operation  of  coal  mines  in  the 
United  States,  and  spent  some  years 
in  Mexico  engaged  in  the  electrification 
of  mines  and  construction  of  reduction 
plants.  H.  J.  McCann  has  been  ap- 
pointed Assistant  General  Manager  of 
the  Dominion  Coal  Co. 

Harry  S.  Denny,  mining  and  metal- 
lurgical engineer,  of  the  southeastern 
Rand  and  Salisbury  House,  London,  is 
in  Canada  investigating  Quebec  mines 
producing  asbestos,  magnesite,  feldspar, 
and  other  minerals,  for  important  Brit- 
ish capitalists.  Mr.  Denny  has  written 
on  the  metallurgy  of  Witwatersrand 
ores,  and  was  for  some  years  a  chief  of 
the  technical  staff  of  General  Mining  & 
Finance  Corporation,  of  the  Rand.  He 
is  head  of  the  oil-refining  and  cracking 
section  of  Scottish  American  Oil  & 
Transport  Co.,  34  Lime  St.,  London,  and 
managing  director  of  Denny  Chemical 
Engineering  Co.,  Ltd. 


OBITUARY 


James  F.  Parks,  superintendent  of 
the  Plymouth  Consolidated  Gold  Mines, 
of  Amador  County,  Cal.,  and  one  of  the 
best-kno^vn  mining  men  of  California, 
died  Wednesday,  June  9,  in  the  Sister's 
Hospital  at  Sacramento,  following  an 
operation  for  appendicitis.  He  was 
buried  on  Friday  at  Plymouth.  Mr. 
Parks  was  the  son  of  the  late  James  F. 
Parks,  formerly  manager  of  the  Ken- 
nedy Mining  Co.,  and  one  of  the  famous 
mining  men  of  California,  and  the 
Parks  family  has  been  associated  with 
the  history  of  the  Mother  Lode  of 
Amador  since  its  discovei-y.  Mrs. 
Frederick  W.  Bradley  and  Mrs.  John 
F    Davis  are  sisters  of  Mr.  Parks. 

John  Francis  Murphy,  general  super- 
intendent of  mines  for  John  A.  Savage 
&  Co.,  Crosby,  Minn.,  died  at  his  home 
in  Crosby,  June  7,  following  a  ten  days' 
illness  with  pneumonia.  Mr.  Murphy 
was  forty  years  old  and  was  graduated 
from  the  Minnesota  School  of  Mines  in 
1906.  His  first  position  was  as  de- 
signing engineer  with  the  Carnegie 
Steel  Co.,  Pittsburgh,  Pa.  From  there 
he  returned  to  his  native  state  and  was 
employed  as  mining  engineer  in  the 
Hibbing  and  Keewatin  districts  of  the 
Oliver  Iron  Mining  Co.  from  1908  until 
1913.  He  was  on  the  faculty  of  the 
Minnesota  School  of  Mines  from  1913 
to  1918  and  associated  in  a  professional 
capacity  with  the  Minnesota  Tax  Com.- 
mission.  In  1918  he  accepted  the  posi- 
tion which  he  held  at  the  time  of  his 
death. 
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Leading  Events 


United  Comstock  Mines  Company 
Controls  Eleven  Properties 

Hopes  To  Handle  Cheaply   Large  Ton- 
nage   of     Low  -  (irade     Ore  — 
No  Interest  in  North  End  or 
Middle    Mines 

The  United  Comstock  Mines  Co., 
which  was  recently  organized  in  Ne- 
vada with  a  capitalization  of  $5,000,- 
000,  holds  by  purchase  or  under  option 
the  following  properties  on  the  Gold 
Hill  section  of  the  Comstock  lode:  The 
Alpha,  Imperial,  Challenge,  ("onfidence. 
Jacket,  Crown  Point,  Belcher  (includ- 
ing Kentuck),  Segregated  Belcher, 
Overman,  Knickerbocker,  and  Globe 
Consolidated. 

The  properties  were  first  secured  and 
consolidated  by  H.  G.  Humphrey,  who 
spent  nearly  a  year  and  about  $150,000 
in  development  work  on  the  group.  A 
controlling  interest  has  now  been  trans- 
ferred to  Bulkeley  Wells,  who  will  fi- 
nj'nce  the  further  development  and 
equipment  of  this  property.  Mr.  Wells, 
however,  is  not  interested  with  Mr. 
Humphrey  in  the  North  End  or  Middle 
Mines  groups. 

Present  plans,  which  are  subject  to 
change,  include  the  driving  of  a  9,500- 
ft.  adit  tunnel  which  would  give  a  depth 
oj  approximately  500  ft.  at  the  Belcher 
shaft  and  660  ft.  under  the  Imperial 
ground.  This  tunnel  can  be  driven 
from  the  entrance  and  through  four 
shafts  simultaneously,  giving  nine  pos- 
sible working  faces. 

The  reports  of  Mr.  Wells'  engineers 
show  as  of  May  1,  1920,  2,240,000  tons 
of  positive  and  probable  ore  having  a 
total  average  content  of  gold  and  silver 
of  $5.63.  Completed  metallurgical  tests 
ii  dicate  a  possible  recovery  of  94  per 
cent  of  these  combined  values  by  fine 
grinding  and  a  counter-current  cyanida- 
tion  process.  Economic  exploitation  of 
this  large  but  low-grade  deposit  will 
require  mining  by  the  most  approved 
and  economical  methods,  and  a  milling 
capacity  of  at  least  1,000  tons  per  day. 
A  statement  by  the  company  says: 
"Mr.  Wells  is  not,  nor  has  he  been, 
in  any  way  connected  or  interested  with 
Mr.  Humphrey  and  Mr.  Kendall  in  the 
North  End  or  Middle  Mines  groups  of 
the  Comstock  Lode  at  Virginia  City, 
and  all  reports  to  that  effect  are  purely 
surmise  and  entirely  incorrect.  Also, 
Mr.  Wingfield  has  not  to  our  knowledge 
any  connection  with  or  interest  in  the 
Gold  Hill  group  controlled  bv  Mr. 
Wells. 

"The  present  and  future  operations 
of  the  company  are  based  only  upon 
the  possibility  of  handling  cheaply 
h»rge  tonnages  of  low-grade  ore.  There 
are  no  appreciable  reserves  of  $12  to 
$15  ore  as  stated  recently  in  the  press." 


WKEKI.Y    RK.sr.MI'; 

Haydrn,  Stone  d  Co.  and  associutt.s 
have  organized  the  Sh(uita  Zinc  *f 
Copper  Co.  to  work  the  BnUy  Hill 
Mines  in  California  u)idt  r  D.  C.  ,Jark- 
liiig's  direction.  The  I'.  S.  Ciriitil 
Court  at  Philadelphia  hofi,  in  ifftrt. 
referred  to  the  l)ia.sttr  in  the  con- 
tempt proceedings  at  Wilmington 
Miami  Coppe7-'s  plea  to  introduce  ntiv 
eridence  in  the  Mineral.i  Separation 
ease.  In  the  iron  country,  the  acute 
coal  .shortage  ha.s  been  temporarihi 
eased  and  further  relief  i.s-  antici- 
pated. In  the  Joplin-Miumi  district, 
the  first  step  toxrard  remedying  tin 
tril  of  excessivt  royalties  charged 
lias  been  taken  by  the  Secretary  of 
the  Interior  in  eaiiceliny  the  Welch 
company's  leases.  The  Metals  Kt- 
traction  Cor^oratii}it  has  started  its 
new    zinc   oxide    plant    near   .foplin. 

A  spectacular  striki  of  silri  r  in' 
has  been  made  by  thi  Butte  d-  .Jardni' 
coiiipany  in  the  old  Chanipion  mine 
in  Montana.  In  Loiiisunui.  the  Union 
Sulphur  Co.  i,s  seckiiiy  a  loirer  assess- 
mcnl  bii  the  state  and  parish  for 
1919  and  testimony  ha.s  been  con- 
cluded. In  Idaho,  the  shaft  started 
nn  the  RiissrII  claim  bii  Marsh  Mini  s 
to  prove  its  api.r  claims  will  he  eon- 
tinntd    by    the    Federal    M.    i    S.    Co. 

.\t  Washington,  the  Secretary  of 
the  Interior  has  announced  plans  for 
derelnpinti  .ihlskn'.s  risoiireis  iritli 
rairiii.ss    to    all. 


Bully  Hill  Mines  Taken  Over 

By  Hayden,  Stone  &  Co. 

D.  C.  Jackling  To  Be  Managing  Director 

—Zinc  Oxide  Plant  Will  Be 

Erected 

Hayden,  Stone  &  Co.,  associated  with 
San  Francisco  interests,  have  just 
taken  over  the  Bully  Hill  Mines,  located 
in  Shasta  County,  Cal.  They  have 
formed  a  corporation  known  as  the 
Shasta  Zinc  &  Copper  Co.,  with  a  cap- 
italization of  200,000  shares. 

Daniel  C.  Jackling  has  become  man- 
aging director  of  the  property,  which 
was  purchased  on  the  basis  of  a  report 
on  the  mine  made  by  .Mien  H.  Rogers 
and  one  on  the  metallurgy  by  March  F. 
Chase,  formerly  of  the  New  Jersey 
Zinc  Co.  Mr.  Jackling  has  just  returned 
from  the  property,  where  he  has  lai  1 
out  plans  for  the  general  equipment  of 
the  plant.  A  zinc  oxide  plant  will  be 
constructed  under  the  direction  of  Mr. 
Chase. 

Hutte  &  Superior  Accounting 
Filed 

Complying  with  Judge  Bourquin's 
edict,  the  Butte  &  Superior  Mining  Co. 
has  filed  a  complete  accounting  of  its 
cperations  for  the  period  commencing 
with  1911  up  to  the  end  of  1919.  Ac- 
companying the  detailed  statements  of 
r  lonthly  earnings,  costs  and  other  items, 
was  a  full  record  of  the  country','*  smelt- 
ing and  selling  contracts  during  the 
entire  period.  These  data  constitute  a 
part  of  the  accounting  proceedings  in 
the  litigation  against  the  company 
h' ought  tiy  the  Minerals  Separation  Co. 


Miami  Copper  Co.'s  New  Evidence 
To  Cfome  Before  Master 

Counsel  Also  Heard  at   Wilmington  in 

Motion     To    Dismiss     Contempt 

Proceedings  in  Flotation 

Case 

On  June  18  the  U.  S.  Circuit  Court 
of  Appeals  at  Philadelphia  filed  its 
order  denying  the  petition  of  the  Miami 
Copper  Co.  to  reopen  the  Miami  case  so 
as  to  admit  new  evidence,  said  to  have 
been  found,  which  was  claimed  to  be 
in  conflict  with  Minerals  Separation's 
present  contentions.  The  Circuit  Court 
of  Appeals,  however,  in  denying  the 
petition,  stated  that  it  expressed  no 
opinion  as  to  the  relevancy  and  com- 
petency of  the  subject  matter  of  the 
petition  on  questions  arising  in  the  ac- 
counting. This  evidently  leaves  the 
whole  matter  before  the  master  in  the 
accounting  proceedings. 

Miami  also  appeared  before  the  U. 
S.  District  Court  in  Wilmington,  Del., 
on  June  15  in  its  motion  to  dismiss  the 
petition  of  Minerals  Separation,  Ltd., 
in  which  the  latter  seeks  to  have  the 
Miami  Copper  Co.  punished  for  con- 
tempt of  court  for  continuing  to 
operate  its  flotation  process.  The  Min- 
erals Separation  petition  also  asks  to 
have  the  injunction  against  the  Miami 
company  so  extended  as  to  cover  "the 
fourth  process"  and  other  processes 
which  had  not  been  considered  by  the 
Circuit  Court  of  Appeals.  That  court 
found  the  first  three  processes  involved 
in  the  suit  to  be  infringing  because 
they  had  the  violent  agitation  of  the 
Minerals  Separation  process. 

The  Miami  company's  motion  to  dis- 
miss raises  the  question  as  to  whether 
the  facts  stated  in  the  petition  are  suf- 
ficient upon  which  to  find  the  company 
guilty  of  contempt  or  to  extend  the 
present  injunction  to  cover  processes 
used  by  that  company  since  the  Circuit 
Court  of  Appeals  decision.  Miami 
claims  that,  admitting  all  of  the  facts 
stated,  there  is  no  more  basis  for  con- 
tempt proceedings  here  than  in  the 
Butte  &  Superior  case  recently  dis- 
missed by  Judge  Bourquin  {Enffhieer- 
iiig  and  Mitihtt/  ./oiiriial,  June  12,  1920, 
page  1329.) 

The  Minerals  Separation,  Ltd.,  con- 
lends  that  the  facts  stated  plainly  show 
infringement.  On  the  argument  it  was 
admitted  that  the  Miami  company 
should  have  the  right  to  cross-examine 
the  Minerals  Separation  witnesses,  but 
Minerals  Separation  urged  that  the 
ijuestions  involved  should  not  be  de- 
<ided  in  an  accounting  proceeding. 

Miami,  on  the  other  hand,  argued 
tl-at  these  (luestions  had  been  raised  by 
Minerals  Separation,  Ltd.,  before  the 
master  and  that  most  of  the  testimony 
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in  that  accounting  proceeding  had  been 
ill  regard  to  the  "processes,"  which 
were  the  subject  of  the  petition  for 
cjntempt;  that  the  Minerals  Separation 
could  not  "half  litigate"  these  ques- 
tions before  the  master  and  then  ask 
the  court  to  take  up  the  question  before 
Miami  had  had  opportunity  to  produce 
its  witnesses.  Miami  counsel  said  that 
since  the  Judge  would  probably  find  it 
difficult  to  give  sufficient  time  for  so 
extended  a  hearing,  he  would  undoubt- 
edly have  to  appoint  some  one  to  take 
the  evidence  and  suggested  that  the 
master  who  had  already  taken  so  much 
of  the  evidence  concerning  the  very 
process  enumerated  in  the  petition  be 
permitted  to  continue. 

This  motion  for  dismissal  is  similar 
to  the  proceedings  brought  by  Minerals 
Separation  against  the  Butte  &  Su- 
perior, Judge  Bourquin's  dismissal  of 
which  is  referred  to  above. 

Hurried  arguments,  owing  to  limita- 
tion of  time,  were  also  made  with  re- 
spect to  a  petition  of  Minerals  Separa- 
tion to  file  a  supplemental  bill  having 
for  its  purpose  the  bringing  of  Minerals 
Separation  North  American  Corpora- 
tion into  the  suit  as  plaintiff.  Objec- 
tion was  made  by  Miami  upon  various 
grounds,  such  as  alleged  inconsistency 
find  contradictions  within  the  bill  itself 
and  because  of  the  bearing  upon  the 
validity  of  the  disclaimer  with  respect 
to  the  claims  of  the  patent  which  had 
bfen  declared  invalid  by  the  Supreme 
Court. 

Federal  Company  Will  Continue 

Shaft  Started  by  Marsh  Mines 

On  Russell  Claim 

Quickly  following  the  action  of  Judge 
Deitrich,  denying  the  application  of  the 
Federal  Mining  &  Smelting  Co.  to  raise 
from  the  Hecla  workings  as  a  means 
of  proving  its  apex  contention,  the 
Federal  and  Marsh  companies  effected 
an  arrangement  by  which  the  former 
assumes  the  task  of  sinking  the  shaft 
started  by  the  Marsh  from  the  tunnel 
on  the  Russell  claim.  Such  a  shaft,  if 
continued,  is  expected  to  lead  to  the 
Hecla  East  orebody,  the  bone  of  conten- 
tion in  the  pending  suit.  The  Russell 
claim,  upon  which  is  the  alleged  apex 
of  the  East  vein,  is  owned  by  the  Fed- 
eral and  is  under  lease  to  the  Marsh 
until  1926.  Although  the  Federal  will 
sink  the  shaft,  the  Marsh  reserves  the 
right  to  mine  any  ore  that  may  be  de- 
veloped   and    other    working   privileges. 


Recent  conferences  between  the  min- 
ers and  management  of  the  Granges- 
berg  Bolaget  in  respect  of  a  new  tariff 
having  produced  no  satisfactory  re- 
sult, fears  are  expressed  that  a  gen- 
eral strike,  affecting  the  whole  of  the 
ore-exporting  mines  of  Sweden,  is  more 
than  probable  unless,  at  the  eleventh 
hour,  some  agreement  is  arrived  at. 
The  miners  demand  1.5.50  kroner  per 
.shift  for  underground  work  The  man- 
agement offers,  instead,  11.25  kroner 
per  shift,  or  an  increase  of  10  per  cent 
on  present  rates.  In  the  meanwhile 
the  Kiruna  miners  have  already  struck. 


Testimony  Completed  in  Union 
Sulphur  Co.'s  Assessment  Suit 

Testimony  in  the  suit  of  the  Union 
Sulphur  Company  vs.  the  Parish  of  Cal- 
casieu and  State  of  Louisiana  for  a  I'e- 
duction  in  the  company's  1919  assess- 
ment of  $19,000,000  was  recently  con- 
cluded in  the  Federal  Court.  Judge 
Jack  set  the  second  week  in  October 
for  the  argument. 

Joseph  A.  Skinner,  of  N'ew  Orleans, 
expert  accountant,  was  the  last  witness 
placed  on  the  stand  by  the  state.  Mr. 
Skinner  gave  the  annual  net  profits  of 
the  company  from  1908  to  1918,  inclu- 
sive, making  no  allowance  for  income 
ta.xes,  as  follows:  1908,  $2,284,480; 
1909,  $3,150,000;  1910,  $3,1326,480;  1911, 
$3,079,765;  1912,  $4,285,792;  1913,  $4,- 
111,092;  1914,  $4,034,846;  1915,  $2,669,- 
712;  1916,  $6,613,842;  1917,  $8,872,146; 
1918,  $13,033,265. 

W.  R.  Ingalls,  of  New  York,  was  one 
of  the  witnesses  called.  The  value  of 
the  sulphur  company's  property  has 
been  estimated  by  Mr.  Ingalls  at  $10,- 
000,000.  He  stated  that  he  would  ad- 
vise a  client  to  go  up  to  $12,000,000  if 
he  were  particularly  anxious  for  its 
purchase.  Valuations  fixed  by  Mr.  In- 
galls for  the  years  1913,  1914  and  1917 
were  $21,037,777,  $23,239,194  and  $27,- 
563,492  respectively. 

The  witness  stated  that  in  making  his 
1919  estimate  he  had  valued  the  sul- 
phur underground  at  $1  per  ton,  or  ap- 
proximately $4,000,000  on  a  net  price  of 
$10  per  ton  above  ground  f.o.b.  mines. 

Under  examination  by  the  state,  the 
witness  gave  a  detailed  explanation  of 
the  term  "hazards"  in  sulphur  mines. 
The  percentage  of  loss  to  the  company 
from  hazards,  he  said,  could  not  be  de- 
termined accurately.  He  stated  they 
had  never  amounted  to  a  calamity.  The 
filling  in  of  surface  depressions  caused 
by  sinkage  of  the  sulphur  rock,  he  said, 
was  quite  expensive,  and  the  depression 
now  at  the  mines  caused  by  excessive 
exploitation  in  1918  during  the  war 
would  cost  over  a  half  million  dollars  to 
fill. 

There  are  only  three  mines  that  have 
been  worked  by  the  Frasch  method  of 
mining,  said  Mr.  Ingalls.  The  Mata- 
gorda mine  is  new,  having  been  oper- 
ated one  year.  The  Freeport  mine  has 
been  operated  six  years.  The  Calca- 
sieu mine  is  considered  well  beyond 
middle  age. 

"Large  stocks  are  necessary,"  said 
the  witness,  "to  attain  a  minimum  of 
cost  in  production.  Take  1909,  1910 
and  1911,  when  production  was  the  low- 
est, the  cost  per  ton  was  the  highest. 
In  1909,  270,000  tons  was  produced  at 
a  cost  of  $4.98;  in  1910,  240,000  tons 
was  produced  at  a  cost  of  $6.09  per  ton; 
in  1911,  204,000  tons  was  produced  at  a 
cost  of  $9.48  per  ton;  in  1912,  786,000 
tons  was  produced  at  a  cost  of  $2.98 
per  ton.  There  have  been  only  two 
years  since  1911  that  stocks  have  not 
continually  increased.  And  there  is  a 
possibility  that  the  mine  may  have  to 
be  permanently  closed  if  the  burden  of 
taxation  is  so  great  as  to  prohibit  the 
carrying  of  large  stocks. 


Court  Cancels  Welch  Company's 
Leases  on  Indian  Lands 

.\ction    Considered    Step    Toward    Cor- 
recting Royalty  Evil  in  Oklahoma 
Zinc-Lead  District 

Much  interest  has  been  aroused  in 
the  Joplin-Miami  district  by  the  deci- 
sion of  Secretary  of  the  Interior  Payne 
on  June  12,  when  he  declared  void  the 
first  leases  of  the  Welch  Mining  Co.  on 
about  360  acres  of  rich  mining  land 
owned  by  Indians  in  the  vicinity  of 
Douthat,  Okla.  The  Welch  company 
obtained  the  leases  six  years  ago  and 
has  sublet  the  land  in  tracts  to  differ- 
ent mining  companies.  L.  C.  Church, 
of  Joplin,  sold  200  acres  of  these  leases 
several  years  ago  to  the  Skelton  Min- 
ing Co.  for  $1,900,000.  Church  was 
one  of  the  principal  owners  of  the 
Welch  company.  No  provision  was 
made  by  Secretary  Payne  as  to  the  pay- 
ing back  of  any  of  the  royalties  that 
have  been  received,  and  it  is  supposed 
here  that  the  decision  will  not  be  re- 
troactive. 

New  leases  were  granted  by  Secre- 
tary Payne  to  different  companies,  in- 
cluding the  Skelton,  and  in  each  case 
the  original  Indian  owner  of  the  land 
is  given  a  slightly  improved  royalty 
over  that  paid  in  the  past.  The  Skel- 
ton company's  new  lease  provides  for 
a  li  per  cent  royalty  to  the  Indian 
owners  as  against  5  per  cent  previously 
received.  This  new  lease  also  is  for 
10  years  from  June  12.  Indian  owners 
are  also  given  a  7i  per  cent  royalty 
from  the  leases  held  by  the  Federal 
and  Fort  Worth  mining  companies. 

This  decision,  taken  in  connection 
with  the  one  handed  down  by  Federal 
Judge  Pollock  for  the  eastern  district 
of  Oklahoma  on  May  22,  wherein  he 
denied  the  right  of  Walter  T.  Apple 
and  Harry  N.  Harris  in  their  suit  for 
a  slice  of  the  royalties  of  the  Commerce 
Mining  &  Royalty  Co.  on  various  min- 
ing lands,  is  considered  by  local  min- 
ing operators  as  marking  a  significant 
development  in  this  district  where  high 
royalties  have  from  the  first  been  a 
serious  handicap  to  mining  develop- 
ment and  .successful  operation. 

New  Zinc  Oxide  Plant  Started  in 
Joplin  District 

The  zinc  oxide  plant  of  the  Metals 
Extraction  Corporation,  recently  com- 
pleted on  the  state  line  about  five  miles 
west  of  Joplin,  Mo.,  has  been  placed  in 
successful  operation.  At  present  only 
one  twin  furnace  is  being  operated,  but 
the  others  will  be  started  in  the  near  fu- 
ture. As  the  process  is  a  new  one,  in- 
vtnted  by  Alfred  Schwarz,  of  Joplin, 
men  have  to  be  trained  for  a  part  of 
the  work  and  progress  is  slow  at  the 
outset. 

The  plant  was  started  Saturday,  June 
12.  with  one  shift.  A  second  shift  was 
added  June  14,  and  the  third  will  be 
put  on  as  soon  as  competent  men  can 
be  engaged.  Only  ore  grading  60  per 
cent  metallic  zinc  and  virtually  iron 
free  is  being  used,  and  about  7,000  lb. 
of  oxide  is  being  made  daily. 
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Only  American  Capital  Invested 

in  Search  for  Surinam  Bauxite 

Prospecting  and  Development  of  Crown 

Lands  Controlled  by  Law  Passed 

Last  Year 

Exploration  for  bauxite,  the  chief  ore 
of  aluminum,  began  in  Dutch  Guiana 
about  1913  and  to  date  all  the  capital 
invested  in  the  industry  has  been  Amer- 
ican. On  March  27,  1919,  an  ordinance 
was  passed  laying  down  the  conditions 
under  which  exploration  and  develop- 
ment work  in  Surinam  may  be  con- 
ducted. 

Those  permitted  to  explore  are: 
Netherlanders  and  inhabitants  of 
Netherlands  or  Surinam;  and  companies 
established  in  either  country.  Conces- 
sions for  exploitation  of  bauxite  de- 
posits may  be  obtained  only  by  com- 
panies established  or  represented  in 
either  one  of  the  two  countries. 

Applications  for  permission  to  ex- 
plore for  bauxite  must  be  made  in  ac- 
cordance with  existing  law.  The  Gov- 
ernor, under  certain  conditions,  may  re- 
ject any  application.  Permission  will 
not  be  granted  for  an  area  less  than 
5.000  h.a.  or  more  than  50,000  h.a. 
nor  may  an  individual  secure  permis- 
sion covering  more  than  50,000  h.a. 
Such  permission  is  good  for  one  year, 
but  may  be  extended  another  year  at 
the  Governor's  discretion. 

Application  for  concession  for  exploi- 
tation of  bauxite  must  be  made  in  ac- 
cordance with  the  ordinance  of  1882  as 
amended  by  the  ordinance  of  March  18, 
1908.  A  concession  for  Crown  land 
will  not  be  granted  for  less  than  one 
year  or  for  longer  than  fifty  years.  A 
corporation  is  limited  to  an  area  not 
more  than  125,000  h.a.  nor  less  than 
1,000  h.a.,  unless  local  conditions  pre- 
vent such  reduction;  but  concessions 
may  be  granted  to  the  same  corpora- 
tion where  the  total  area  does  not  ex- 
ceed 125,000  h.a. 

Payment  must  be  made  in  advance 
to  the  colonial  treasury  ranging  from 
10  Dutch  cents  per  h.a.  in  the  first 
year  to  one  guilder  in  the  fifth  year  and 
thereafter.  The  concessionnaire  must 
also  pay  a  royalty  of  25c.  per  metric 
ton  or  fi'action  on  all  bauxite  mined  on 
Crown  lands  and  exported. 

The  concessionnaire  must  start  ex- 
ploitation within  a  year  after  the  date 
of  the  grant  and  regularly  continue  the 
same;  but  the  Governor  may,  in  special 
cases,  exempt  him  from  this  duty.  The 
concessionnaire  is  bound  to  mine  yearly, 
for  five  years,  starting  from  the  date  of 
his  first  obtained  concessions,  at  least 
20  metric  tons  each  on  every  100  h.a. 
or  parts  thereof  "calculated  to  the  total 
area  of  the  concession  granted."  After 
the  fifth  year  the  yearly  minimum 
amount  is  10  metric  tons  per  h.a.  The 
Governor  after  the  fifth  concession  year 
will  fix  a  minimum  total  yearly  amount 
of  every  concession. 

A  complete  digest  of  the  law  is  given 
in  Reports  of  lyn'estigations  of  the  U.  S. 
Bureau  of  Mines  for  May,  1920,  which 
has  been  prepared  by  J.  W.  Thompson, 
a  law  examiner  of  the  bureau. 


Nova  Scotia  Steel  Official 
Discusses    New    Merger 

D.  H.  McDougall,  president  of  the 
Nova  Scotia  Steel  &  Coal  Co.,  Ltd., 
recommending  acceptance  of  the  plan 
of  consolidation  into  the  British  Em- 
pire Steel  Corporation,  Ltd.,  says: 

"The  new  capital  will  provide  for 
very  necessary  extensions  in  mining 
and  steel-making  operations.  The  coal 
field  in  Cape  Breton  and  the  iron-ore 
deposit  in  Newfoundland,  in  which  the 
properties  of  your  company  and  of  the 
Dominion  Steel  Corporation,  Ltd.,  are 
respectively  situated,  are  in  each  case 
essentially  one  continuous  deposit  with 
undersea  extensions.  Development  of 
these  deposits  can  most  effectively  be 
achieved  by  combined  operation,  which 
would  make  it  possible  to  extract  the 
largest  quantity  of  coal  and  iron  ore 
over  the  maximum  life  of  the  deposits 
at  minimum  cost. 

"There  has  been  in  the  past  a  certain 
amount  of  duplicate  capital  expenditure 
caused  by  conducting  independent  par- 
allel operations  in  the  submarine  fields, 
and  much  greater  duplication  of  ex- 
penditure can  be  avoided  by  combined 
operation. 

"The  extraction  from  the  undersea 
areas,  both  of  the  coal  and  iron  ore,  will 
require  the  additional  provision  of  un- 
usually large  mine  openings  and  com- 
mensurately  large  surface  plant,  but 
these  expenditures  can  be  deferred  and 
ultimately  lessened  in  extent  under 
combined  operation.  More  immediately 
important,  combined  operation  would 
enable  the  working  of  areas  that  are 
not  now  available  because  of  lease  com- 
plications, and  larger  outputs  of  coal 
and  ore  at  cheaper  production  costs  are 
at  once  made  possible. 

"The  iron  and  steel  plants  of  the  two 
ccmpanies  have  now  reached  the  stage 
v/here  extensive  development  must  be 
I^roceeded  with.  Consolidation  would 
avoid  much  duplicate  expenditure  and 
result  in  economy  of  operation." 

Strong  opposition  to  the  ratification 
of  the  new  half-billion  dollar  steel 
merger  is  being  manifested  by  many  of 
the  shareholders  of  the  Dominion  Steel 
Corporation.  Six  of  the  fourteen  di- 
rectors of  the  latter  company,  namely, 
George  Caverhill,  Sir  William  Mac- 
kenzie, William  McMaster,  J.  H.  Plum- 
mer,  E.  Dandurand  and  E.  R.  Wood, 
have  issued  a  protest  against  the  rati- 
fication until  further  information  has 
been  given  to  the  directors  and  share- 
holders. Objection  is  taken  to  the  bal- 
ance sheet  issued  for  the  British  Empire 
Steel  on  the  ground  that  the  $25,000,000 
which  it  is  proposed  to  raise  by  the  sale 
of  preferred  stock  is  included  as  "cash," 
as  well  as  to  the  proposal  that  the  bal- 
ance of  $38,000,000  common  stock  re- 
maining after  the  exchanges  are  made 
is  to  be  sold  to  unnamed  parties  for 
J 11, 400,000  or  $30  per  share.  After  set- 
ting forth  the  terms  of  exchange  of  the 
stock  of  the  Dominion  Steel,  Nova 
Scotia  Steel  and  Canada  Steamships, 
the  letter  goes  on  to  say  that  the  direc- 
tors have  little  knowledge  of  the  affairs 
of  Canada   Steamships. 


Iron  Country  Coal  Situation 
Improved  Somewhat 
I'uel  Shortage  Extremely  Acute,  How- 
ever— Relief    Expected   Through 
Permit  System   and  Pooling 

The  coal  shortage  which  has  been 
hampering  the  operations  of  the  iron 
mining  companies  on  the  Minnesota 
ranges  has  been  temporarily  relieved 
and  for  the  present  work  will  continue 
at  60  to  70  per  cent  capacity.  The  pres- 
cnt  shortage,  considering  dock  receipts 
and  supplies  for  this  season  and  for  the 
corresponding  period  last  year,  is  es- 
timated at  6,000,000  tons.  Iron  ore 
shipments  will  show  another  large  de- 
crease in  June  in  consequence.  The  per- 
mit system  established  by  the  Interstate 
Commerce  Commission  and  the  pooling 
arrangement  at  Lake  Erie  docks  are  ex- 
pected to  result  in  a  large  movement  of 
coal  to  the  Northwest.  The  present 
shortage  is  very  acute.  Docks  at  Dulath 
are  said  to  be  practically  bare,  whereas 
at  this  time  last  year  they  contained 
2,300,000  tons  of  coal. 

Canadian  Mining  Stock  Tax  Bill 
Amended 

The  provision  in  the  Tax  bill  now  be- 
fore the  Canadian  Parliament  for  a 
stamp  tax  on  each  share  of  stock  trans- 
ferred, has  been  amended  to  provide  for 
a  stamp  tax  of  2  cents  on  each  $100 
face  value  or  fraction  thereof  on  stock 
transferred.  The  Finance  Minister  ex- 
plained that  the  change  was  made  be- 
cause there  were  so  many  low-priced 
mining  stocks  on  the  market  that  a 
transfer  tax  of  2  cents  per  share  would 
he  a  large  percentage  of  their  value. 

Recent  Production  Reports 

North  Butte  produced  892,118  lb.  cop- 
per in  May  compared  with  1,103,310  lb. 
in  April. 

Anaconda  produced  9,700,000  lb.  of 
copper  in  May  compared  with  15,800,- 
000  in  April. 

Compagnie  du  Boleo,  Baja  California, 
produced  650,908  lb.  copper  in  May, 
ccnipared  with  1,063,168  in  April. 

Mohawk  produced  803,394  lb.  copper 
in  May  compared  with  1,071.553  in 
.April. 

Wolverine's  output  was  305,603  lb. 
copper  in  May  against  346,428  in  April. 

Michigan  produced  112,834  lb.  cop- 
per in  May  compared  with  116,350  in 
.\pril. 

Kennecott's  May  production  (includ- 
ing that  of  Braden)  was  9,311,000  lb. 
copper  compared  with  8,319,960  in 
.April. 

Calumet  &  Hecla's  May  output 
totaled  8,803,811  lb.  compared  with  9,- 
532,476  in  April.  Production  by  com- 
panies was:  Ahmeek,  1,652,900;  Al- 
louez,  367,100;  C.  &  H.,  4,920,786;  Cen- 
tennial, 65,100;  Isle  Royale,  851,200; 
La  Salle,  22,600;  Osceola,  739,500;  Su- 
perior, 0;  and  White  Pine,  184,625. 

Alaska  shipments  of  domestic  cop- 
per ore,  matte,  etc.,  to  the  United 
States  in  May  were  10,560  gross  tons 
carrj'ing  7,331,594  lb.  copper  valued  at 
$1,384,024. 


June  26,  1920 


Engineering    and    Mining    Journal 


1429 


News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Water-Power  Bill  Signed  After 
Congress  Adjourns 

Some  Doubt  as  to  Legality  of  Procedure 

— Federal   Power   Commission 

Can  Now  Proceed 

Few  things  have  aroused  the  West 
more  than  the  announcement  that  the 
Water-Power  Bill  had  not  received  the 
approval  of  the  President.  The  disap- 
pointment was  relieved,  in  part,  how- 
ever, by  the  announcement,  on  June  18, 
that  the  President  had  signed  the  meas- 
ure under  a  special  ruling  by  the  Attor- 
ney General  that  the  Constitution  does 
not  deprive  him  of  the  privilege  of 
signing  bills  within  the  ten-day  period. 
The  Attorney  General's  opinion  pointed 
out  that  only  in  case  of  disapproval 
were  bills  to  be  returned  to  Congress 
before  adjournment.  Bills  which  are 
approved  never  are  returned  to  Con- 
gress but  go  directly  to  the  State  De- 
partment for  enrollment  and  filing. 

Some  fear  is  expressed  as  to  the 
legality  of  the  act  signed  under  these 
conditions,  but  it  is  pointed  out  that 
Congress  again  will  be  in  session  in 
five  months,  when  the  measure  might 
be  repassed  and  signed  in  the  usual 
inanner,  if  it  should  be  deemed  neces- 
sary. In  the  meantime,  a  great  advan- 
tage is  secured  in  that  the  Federal 
Power  Commission  can  proceed  with  its 
work.  Its  organization  and  policies  will 
liave  been  perfected  by  the  time  Con- 
gress again  meets. 

Further  Awards  Made  by  War 
Minerals  Relief  Commission 

Recommendations  for  awards  in  158 
claims  under  the  War  Minerals  Relief 
.A.cf  totaled  $1,238,451.12  on  June  12. 
This  represents  32.6  per  cent  of  the 
amount  claimed.  During  the  week 
ended  June  12  the  commission  made  one 
award.  It  recommended  that  $3,762.91 
be  paid  to  R.  J.  Rowen  on  his  chrome 
claim.  This  was  6.3  per  cent  of  the 
amount  claimed. 

Awards  recommended  by  the  War 
Minerals  Relief  Commission  during  the 
week  ended  June  5  were  as  follows  ( the 
name  of  the  claimant,  the  mineral,  the 
amount  recommended  and  the  percent- 
age of  original  award  are  given):  Ott 
&  Thompson,  chrome,  $280.92,  8.63  per 
cent;  Eugene  Stevens,  tungsten, 
§962.06,7.27;  Markstein-Dom  Mng.  Co., 
manganese,  $13,722.01,  18.98;  May  Dew 
Mining  Co.,  manganese,  $3,327.04,  49; 
Stange  Mining  Co.,  manganese,  $88,- 
907.74,  30.56;  Manganese  Development 
Co..  $5,874.12,  51.55;  Cummings  & 
Derby,  manganese,  $2,501.46,  88;  Dailey 
&  Casey,  chrome,  $63.88,  1.02;  Henry 
&  August  Herman,  chrome,  $140, 
.t6.22;  and  J.  J.  Cummings,  Jr.,  man- 
ganese, $120,  20.27.  Total  amount 
rtcommended    for    award,    $112,747.19. 


New  Mining  Experiment  Stations  Greater  Development  of  Alaska's 

Authorized  Resources  Planned 

.No    Appropriation    Made    for    Two    of  Interior  Department  To  Open  Country 

These  Sought  for  Butte  and  Generally    to    Americans — No   One 

Nevada  Group  To  Dominate 


One  of  the  new  mine  experiment  sta- 
tions which  will  be  established  by  the 
U.  S.  Bureau  of  Mines  will  probably  be 
devoted  to  the  special  problems  of  the 
lead  and  zinc  industry.  The  other  sta- 
tion will  doubtless  be  devoted  to  the 
non-metals.  The  latter  station  will  par- 
take of  the  nature  of  a  chemical  station, 
since  it  will  deal  with  the  substances 
which  represent  a  large  proportion  of 
the  raw  materials  of  the  chemical  in- 
dustry. It  is  not  unlikely  that  this  sta- 
tion will  be  located  in  the  South.  Prob- 
abilities point  to  the  location  of  the 
lead  and  zinc  station  in  the  vicinity  of 
the  Missouri  -  Oklahoma  -  Kansas  dis- 
trict. 

Two  other  mine  experiment  stations 
have  been  authorized  but  no  appropria- 
tion was  made  for  them  at  the  last  Con- 
gress. Had  it  been  granted,  it  is  un- 
derstood that  one  of  these  would  have 
been  devoted  to  the  rarer  metals,  and 
probably  would  have  gone  to  Nevada. 
The  Butte  district  is  a  strong  com- 
petitor for  the  other  one. 

The  Bureau  of  Mines  is  establishing 
a  cryogenic  laboratory  in  Washington 
if  connection  with  its  helium  work.  The 
money  required  to  establish  this  labora- 
tory is  being  furnished  by  the  Army  and 
Navy  departments  from  their  appro- 
priations. The  laboratory  will  be  under 
the  direction  of  R.  B.  Moore,  the  chief 
of  the  bureau's  division  of  mineral 
technology. 

No  Call  for  Government  Nitrate 

Only  One  Hundred  Tons  Asked  for  in 

Month— Offering   SaiJ  To   Have 

Stabilized   Market 

For  more  than  a  month  100,000  tons 
of  the  War  Department's  reserve  of 
nitrate  of  soda  has  been  available  to 
all  purchasers  at  $88.90  a  ton.  Pur- 
chases may  be  made  in  ton  lots,  but 
despite  the  pleas  m.ade  in  Ccngress  as 
to  the  dearth  of  this  material  orders  for 
only  100  tons  have  been  received  thus 
far.  No  purchaser  has  called  for  more 
than  one  ton. 

Although  the  chief  reason  for  the 
lack  of  demand  is  held  to  be  due  to  the 
absence  of  any  crying  need,  it  is  true 
that  in  some  districts  nitrate  is  being 
sold  at  a  less  price  than  that  at  which 
the  Government  supply  is  offered.  It 
ib  believed  at  the  War  Department, 
however,  that  the  offering  of  this  mate- 
rial has  resulted  in  the  stabilization  of 
the  nitrate  market.  The  remainder  of 
the  100,000  tons  will  remain  available 
for  purchase  until  Oct.  20  of  the  present 
year. 


Plans  are  being  worked  out  for  the 
greater  development  of  Alaskan  re- 
sources through  policies  which  will  at- 
tract new  capital  and  improve  trans- 
portation connections  with  the  United 
States,  according  to  John  Barton  Payne, 
Secretary  of  the  Interior.  Recommen- 
dations made  in  the  report  of  a  special 
committee  appointed  to  study  the 
Alaskan  situation  have  been  approved 
by  Secretary  Payne  and  the  committee 
has  been  instructed  to  put  them  into 
effect  as  soon  as  possible.  The  com- 
mittee is  composed  of  Alfred  H.  Brooks, 
chairman,  representing  the  Department 
of  the  Interior;  H.  Y.  Saint,  Shipping 
Board;  Otto  Praeger,  Second  Assistant 
Postmaster  General;  and  E.  A.  Sher- 
man, Department  of  Agriculture. 

Two  of  the  most  important  steps 
taken  by  the  department  are  efforts  to 
consolidate  the  two  American  shipping 
lines  now  serving  Alaskan  ports  with  a 
view  to  greater  economy  and  efficiency, 
and  consolidation  of  Federal  supervi- 
sion of  Alaskan  affairs  to  secure 
prompt  action. 

Co-operation  of  the  commercial  or- 
ganizations now  interested  in  Alaska  is 
expected  in  the  plans  for  the  opening  of 
the  resources  of  the  Territory,  Secre- 
tary Payne  said.  Conferences  are  to  be 
held  shortly  with  representatives  of  the 
Pacific  Steamship  Co.  and  the  Alaska 
Steamship  Co.  'The  purpose  of  the  De- 
partment is  to  open  the  country  gen- 
erally to  Americans. 

"Alaska  has  immense  resources 
which  have  never  been  developed  prop- 
erly," said  Secretary  Payne.  "During 
the  war  the  white  population  actually 
decreased  from  50,000  in  1915,  to  36.- 
000  at  present  and  the  output  of  min- 
erals and  other  industries  showed  a 
similar  decrease.  The  rich  mining, 
agricultural  and  fishing  reserves  of  the 
region  have  never  been  made  properly 
available.  Under  the  policies  which  the 
Department  of  the  Interior  is  now  put- 
ting into  effect  an  opportunity  will  be 
given  for  the  investment  of  new  cap- 
ital. 

"Exploitation  of  the  resources  of  the 
territory  vrill  not  be  turned  over  to  one 
interest  or  group  of  interests.  Im- 
provement of  shipping  and  railroad  fa- 
cilities is  undertaken  wdth  the  pur- 
pose of  admitting  fresh  capital  and 
opening  the  country  for  settlement  by 
American  citizens. 

"The  first  step  in  this  direction  is  the 
lowering  of  freight  and  passenger  rates 
and  the  improvement  of  transportation 
and  mail  service  through  economies  in- 
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troduced  by  combination  of  two  exist- 
ing steamship  lines  into  one,  which  the 
Department  hopes  to  effect. 

"Concentration  and  co-ordination  of 
Federal  control  of  Alaska  lands  and 
resources  is  contemplated  by  obtaining: 
legislative  authority  for  an  Alaska  De- 
velopment Board,  and,  pending  this,  by 
the  appointment  of  an  Inter-Depart- 
mental Alaska  Committee. 

"Other  plans  include  the  co-ordina- 
tion of  Federal  road  construction,  and 
the  development  of  a  plan  for  a  com- 
prehensive system  of  roads  and  trials 
to  serve  the  entire  Territory.  Also  the 
requesting  of  an  appropriation  of  at 
least  $1,000,000  foi'  the  inauguration  of 
this   system. 

"In  regard  to  the  mining  industry,  thi,> 
committee  recommended  that  the  Bu- 
reau of  Mines  make  a  report  on  the 
feasibility  of  smelting  Alaska  copper 
ores  within  the  territory;  this  work  to 


be  done  in  co-operation  with  the  Geo- 
logical Survey  so  far  as  may  be  neces- 
sary; that  the  Bureau  make  an  investi- 
gation and  report  on  methods  and  costs 
of  placer  mining  in  Alaska;  this  to  be 
specially  directed  toward  the  develop- 
ment of  methods  of  exploiting  the  large 
bodies  of  auriferous  gravels  of  low 
gold  content;  and  that  every  encourage- 
ment be  given  to  coal  and  oil  develop- 
ment, especially  by  making  the  terms 
of  leases  as  liberal  as  the  present  law 
allows. 

"The  committee  also  recommended 
that  Congress  be  asked  to  increase  the 
appropriation  for  the  investigation  of 
the  mineral  resources  of  Alaska,  as  be- 
ing one  of  the  most  important  steps 
to  further  mining  development  in  the 
territory  and  the  development  of  ton- 
nage for  the  railroad. 

"The  committee  found  that  while  the 
Alaska  petroleum  leasing  law  is  liVicral 


for  developed  fields,  for  those  where 
there  are  some  surface  indications  of 
petroleum,  and  for  those  that  are  read- 
ily accessible,  its  terms  do  not  en- 
courage the  search  for  oil  in  inacces- 
sible wild-cat  territory.  The  committee- 
believes,  for  example,  that  to  induce 
capital  to  explore  for  oil  in  the  Arctic 
coast  region  of  Alaska,  where  thei"e  are 
some  indications  of  its  presence,  a  more 
generous  law  than  the  present  one  must 
be  enacted." 


The  President  has  announced  two 
recess  appointments  of  members  of  the 
Tariff  Commission.  The  appointees  are 
Dr.  Marston  Taylor  Bogert,  professor 
of  chemistry  in  Columbia  University, 
and  ex-Governor  Samuel  W.  McCall,  of 
Massachusetts.  This  action  must  be 
confirmed  by  the  Senate,  when  it  con- 
venes again,  to  make  the  positions 
n<  rmanent. 


News  by  Mining  Districts 


ARIZONA 

Dardanelles   at   Chloride   Ships    Fourth 

Car — Scrapping  Old  Railroad 

at  Poland 

I'hoeni.v — Walter  K.  Osborn,  of  Los 
Angeles,  has  examined  the  Rowley 
mine,  on  the  desert,  near  the  Gila  River, 
northwest  of  Gila  Bend.  The  main 
shaft  is  approaching  the  .350-ft.  level, 
where  a  crosscut  will  be  started. 

Kay  Copper's  operations  are  still 
held  up  pending  receipt  of  a  shaft  and 
compressor  equipment. 

Christmas — Gila  Copper  Sulphide  is 
retimbering  its  main  shaft  and  ship- 
ping regularly  to  the  Hayden  smelter. 

Parker — Operations  have  been  started 
by  the  White  Star  Mining  Co.  on  the 
Red  Mountain  group  of  1.5  claims,  10 
miles  northeast  of  Parker.  The  corpo- 
ration is  controlled  by  Detroit  and 
Phoenix  capital. 

Jerome — Jerome-Superior  is  to  in- 
stall electric  equipment  throughout,  in- 
cluding hoist,  compressors  and  pumps. 
Sinking  is  in  progress  from  the  840 
level. 

Poland — The  abandonment  is  to  be 
made  complete  by  tearing  up  the  Po- 
land branch  of  the  Santa  Fe,  Prescott 
&  Phoenix  Ry.  Dismantling  of  the 
United  Verde  &  Pacific  narrow-gage 
from  Jerome  to  Jerome  Junction  is 
under  way.  This  line  is  no  longer 
needed.  The  three-mile  broad-gage 
spur  of  the  Congress  Mines  Co.  has  also 
been  abandoned. 

Winkleman — The  two  lessees  of  the 
79  Group,  who  took  over  the  property 
Nov.  15  last,  have  shipped  27  cars  of 
ore  to  the  El  Paso  smelter  since  Feb. 
26.  Returns  on  17  cars  have  been  re- 
ceived, Ijhe  first  44-ton  lot  netting 
$l,71.'i.       A     four-mile    road     has    been 


built,  which  is  to  be  extended  another 
mile  to  permit  the  use  of  trucks  to  the 
mine.  Sinking  of  a  deep  shaft  is  be- 
ing considered. 

Prescott — The  Peak  Silver  Mining 
Co.  does  not  own,  control  or  hold  an 
option  on  the  Emporia  group  of  claims. 
A  statement  to  the  contrary  in  the 
issue  of  May  1  was  incorrect.  The 
Emporia  group  is  the  property  of  the 
Golden  Dragon  Mining  &  Milling  Co., 
of  Prescott,  which  took  it  over  in  1916 
by  deed.  J.  Gardner  Scott,  of  Pres- 
cott, is  president  of  the  Golden  Dragon. 

Chloride — The  Juno  has  been  taken 
over  by  Edward  Welsh  and  associates 
on  lease  and  bond.  Work  is  now  under 
way  and  a  good  grade  of  shipping  ore 
is  being  mined. 


The  Distaff  has  a  car  of  high-grade 
silver  ore  ready  for  shipment  to  the 
smelter.  A  new  stringer  of  very  rich 
ore  has  been  opened  up.  Samples 
show  several  thousand  ounces  of  silver 
per  ton. 

The  Dardanelles  shipped  its  fourth 
car  to  the  Humboldt  smelter.  Returns 
on  the  third  showed  an  increase  in 
value  per  ton  of  $8,  bringing  the  run 
of  mine  ore  up  to  $50  in  gold  and  silver. 
Pumping  machinery  is  en  route  from 
San  Francisco. 

Molly  Gibson-Chloride  directors  held 
a  meeting  in  Chloride  on  Monday, 
June  7.  The  annual  meeting  of  the 
stockholders  will  be  held  in  the  same 
place  on  Saturday,  July  3,  at  two 
o'clock. 
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CALIFORNIA 

Bardsley  Flotation  Plant  Near  Comple- 
tion— Calaveras  Copper  Raises  Wages 
— -Allison  Ranch  Cuts  Ledge 

Jackson — Two  shifts  are  working  at 
the  Argonaut  in  an  effort  to  dewater  the 
mine  as  quickly  as  possible  and  resume 
active  mining.  Latest  reports,  how- 
ever, are  to  the  effect  that  it  will  be 
several  months  before  this  can  be  done. 
The  railroad  and  other  equipment  are 
also  being  put  in  order. 

There  is  some  doubt  whether  the  fire 
has  been  extinguished  in  the  Kennedy 
mine,  adjoining  the  Argonaut.  Little 
work  is  being  done  in  consequence. 

No  move  has  been  made  by  the  Ken- 
nedy to  unwater  the  mine.  The  reason 
given  is  that  fuel  oil  cannot  be  obtained. 
The  Argonaut,  adjoining,  has  been 
hoisting  water  for  over  a  month,  but 
recently  on  two  shifts  only,  the  third 
being  devoted  to  track  and  shaft  re- 
pairs. The  water  has  been  lowered  but 
50   ft.,   hoisting  being   done  from   both 


Academy — An  extensive  development 
campaign  has  been  outlined  by  the  Cop- 
per King  Co.  Good  ore  is  exposed  and 
it  is  planned  to  speed  development. 

Copperopolis — Wages  of  machine 
miners  and  timbermen  were  advanced 
to  $5  per  day  and  of  trimmers  and 
muckers  to  $4.50  by  the  Calaveras 
Copper  Co.  Operations  along  broader 
lines  are  planned  by  the  management. 

COLORADO 

Portland  Deepening  No.  2  Shaft— Wolf 

Tongue   at    Boulder    Resumes — 

A.  S.  &  R.  Testing  LeadWlle 

Ores 

Cripple  Creek — Sinking  of  its  No.  2 
shaft  has  been  resumed  by  the  Port- 
land Gold  Mining  Co.  from  the  2,300  ft. 
level,  the  intention  being  to  deepen  it 
500  ft.  The  Portland  struck  unusually 
rich  ore  on  the  23d  level  and  the  man- 
agement believes  that  the  same  values 
can  be  found  at  a  much  greater  depth 
than  has  yet  been  explored. 


conducted  by  the  American  Smelting  & 
Refining  Co.  at  the  old  Pingrey  mill 
upon  low  grade  zinc-lead  ores  of  the 
Leadville  district  and  the  plant  is  now 
treating  about  50  tons  daily  of  com- 
posite ores.  By  using  selective  flota- 
tion a  high  saving  is  made,  it  is  said, 
and  an  acceptable  zinc  concentrate  and 
an  almost  clean  lead  product  are  ob- 
tained. Silver  or  gold  present  is  largely 
retained  in  the  lead  product. 

Experiments  were  begun  the  first  of 
the  year  by  engineers  and  metallurgists 
Oi!  the  company  to  determine  the  com- 
mercial possibilities  of  the  complex  low- 
grade  ores  of  the  Leadville  dumps  and 
mines  which,  without  preliminary  treat- 
ment, can  not  be  handled  at  the  smelter. 
A  large  tonnage  of  this  has  accumu- 
lated at  the  various  mines,  and  if  a 
successful  method  of  separating  the 
zinc,  iron  and  lead  can  be  worked  out. 
the  life  of  the  camp  will  be  greatly  ex- 
tended. It  is  reported  that  the  com- 
pany's metallurgists  have  recommended 
to  the  New  York  office  that  the  present 
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mines.  Three  air  lift  pumps  are  ready 
for  installation. 

Grass  Valley — The  largest  tonnage 
of  ore  in  the  history  of  the  Empire 
Mines  is  being  treated  in  the  mill, 
where  80  stamps  are  dropping.  The 
mine  is  now  one  of  the  foremost  pro- 
ducers of  the  state.  The  present  yield 
of  the  Pennsylvania  is  sufficient  to  keep 
20  stamps  busy.  Results  of  develop- 
ment on  the  lower  levels  are  said  to  be 
satisfactory. 

The  rich  ore  recently  cut  on  the  third 
and  fourth  levels  of  the  Alcalde  is  be- 
ing opened  rapidly.  The  capacity  of 
the  mill  will  be  increased. 

The  Allison  Ranch  is  said  to  have 
struck  the  ledge  it  has  been  looking  for. 
The  vein  was  cut  in  an  upraise  driven 
from  the  1,500-ft.  tunnel  on  the  10th 
level. 

Portola — Erection  of  the  Bardsley 
Copper  Co.'s  flotation  plant  is  proceed- 
ing rapidly  and  the  work  is  nearing  com- 
pletion. The  cost  is  estimated  at  $150,- 
000.  The  Bardsley  ore  carries  gold, 
silver  and  copper. 


Lessees  on  the  property  of  the  Mary 
McKinney  have  opened  up  in  virgin  ter- 
ritory, on  the  9th  level,  a  vein  of  ore  5 
ft.  to  6  ft.  wide,  all  of  which  is  of 
shipping  grade.  Part  of  it  runs  from  4 
to  5  oz.  in  gold. 

Boulder — The  Caribou  Silver  Mines 
Corporation  has  been  organized  to  take 
over  the  old  Caribou  silver  mine,  the 
Boulder  County  and  intervening  prop- 
erties. The  Boulder  County  tunnel  will 
be  extended  over  5,000  ft.  to  reach  the 
Caribou,  and  will  cut  it  at  a  depth  of 
approximately  500  ft.  below  the  present 
v/orkings,  now  1,100  ft.  deep.  Work 
has  already  started.  The  mill  of  the 
Boulder  County  mine  will  be  remodeled 
t(  treat  the  ore  from  this  property. 

The  Wolf  Tongue  Mining  Co.  has  re- 
sumed operations  on  its  Cold  Spring 
group  near  Nederland.  This  property  is 
known  as  one  of  the  richest  deposits  in 
the  tungsten  field  and  the  owners  an- 
nounce that  they  wish  to  determine 
whether  at  present  prices  the  mines  can 
be  profitably  worked. 

Leadville — Experiments     have     been 


plant  be  enlarged  to  a  capacity  of  150 
t'-  500  tons  daily. 

Ouray — Reinhardt  and  associates, 
lessees,  are  starting  to  reopen  the  old 
Ruby  Trust  silver-lead  mine  at  Sneffels. 
The  mine  has  been  considered  a  good 
silver-lead  milling  proposition. 

Other  active  lessees  are:  Albert  Ome. 
on  the  Black  Girl;  T.  P.  Mitchell,  on  the 
Silver  Spur;  J.  N.  Davis,  on  the  B.  B.; 
Fellin  &  Co.,  on  the  Neodesha;  Frank 
Ward,  on  the  Senorita;  Martini  &  Co., 
on  El  Mahdi;  J.  F.  Keleher,  on  the 
Wedge  and  Bachelor;  Luna  &  Eckman. 
on  the  Wedge;  Hall  and  Davis,  on  the 
Bi-Metallist;  Krisher  &  Barnhart,  on 
the  Mountain  Top;  Van  Valkenburg,  in 
Poughkeepsie  Gulch;  E.  W.  Creel,  on 
the  Wyoming;  and  Lundberg-Johnson, 
the  Barstow.  Most  of  these  are  mining 
by  hand,  but  several  are  using  air  drills 
and  hoisting  machinery  and  others  are 
considering  such  installations. 

Lundberg  &  Johnson,  lessees  on  the 
Barstow,  have  begun  milling  the  win- 
ter's production  of  gold  ore  and  are 
stoping  a  good  body  of  lead-silver  ore 
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found  last  winter.  They  are  planning 
to  operate  the  mill  this  summer  on  both 
ores. 

The  Paymaster  Mines  Co.  has  in- 
.^talled  a  boiler,  hoist  and  Cameron  No. 
4  pump  at  the  shaft  of  the  Paymaster 
and  is  sinking  on  good  ore.  It  will 
be  shipping  as  soon  as  the  railroad  to 
Silverton  is  running  and  by  the  middle 
of  summer  will  probably  be  in  the 
market  for  air  drill  equipment,  as  the 
development  of  this  and  the  Monas 
Queen  is  satisfactory. 

Good  work  has  been  done  by  the 
Eurades  Mining  Co.  under  W.  E.  Cuth- 
bert  in  repairing  the  bridge  and  road 
up  Poughkeepsie  Gulch,  taking  up  lum- 
ber, machinery  and  supplies,  building  a 
compressor  house  and  shop,  and  install- 
ing a  compressor  and  other  equipment 
in  quick  time.  The  plant  will  start  at 
once  and  three  drills  will  be  put  on 
<lrifting  to  develop  several  veins. 

The  Silver  Mountain  Mines  Co.  is 
developing  the  Kentucky  vein  prin- 
cipally and  taking  out  good  ore  from 
the  upper  workings.  Shipments  will 
hegin  soon. 

Mayday — Tom  Welborn  and  Joe 
Clark,  lessees  on  the  Idaho  dump,  are 
shipping  ore  said  to  assay  21  oz.  per 
ton  in  gold. 

Fred  Brandiger  is  loading  a  car  of 
high  grade  from  his  lease  on  the 
Idaho. 

IDAHO 

Seek  To  Restrain  Big  Creek  Company 

at  Kellogg  from  Polluting 

Town  Water 

Kellogg — The  City  Council  of  Kel- 
logg has  joined  the  local  water  com- 
pany in  starting  proceedings  against 
the  Big  Creek  Mining  Co.  to  restrain 
that  company  from  polluting  the  waters 
of  Big  Creek  through  the  operation  of 
its  mill.  Kellogg  receives  its  domestic 
water  supply  from  Big  Creek,  the  water 
Ijeing  taken  from  the  creek  about  a  mile 
and  a  half  below  the  mill.  This  action 
will  be  strongly  resisted  by  the  Big 
Creek  company,  which  will  be  able  to 
show  that  its  mining  and  milling  rights 
were  acquired  may  years  before  the 
Kellogg  water  company  entered,  and, 
further,  that  the  people  of  Kellogg  are 
not  dependent  upon  Big  Creek  for  a 
domestic  supply  of  water. 

Murray — The  Paragon  Mining  Co.  is 
preparing  to  resume  operations.  It  re- 
cently purchased  the  holdings  of  the 
Murray  Hill  company,  which  included 
a  mill  of  100  tons  capacity  and  eight 
claims.  Considerable  lead  and  zinc  ore 
is  available  and  the  mill  is  expected  to 
^,tart  in  about  three  weeks.  The  Para- 
gon property  is  near  by  and  will  also 
provide  ore  for  the  mill  during  sinking. 
The  shaft  is  now  down  CO  ft.  This  prop- 
1 1  ty  has  shipped  considerable  ore. 

Enaville — In  driving  a  crosscut  to 
intersect  two  known  veins  on  the  Hypo- 
theek,  a  new  vein  was  cut  at  a  dis- 
tance of  170  ft.  from  the  portal,  12  ft. 
wide,  which  gives  strong  evidence  of 
carrying  commercial  values  in  silver 
and  lead  with  further  depth. 


MICHIGAN 

({uincy's   New   Furnace  Nearing   Com- 
pletion— C.  &  H.  Starts  Construc- 
tion of  Two  Flotation  Units 

Hancock — Quincy's  smelter  improve- 
ments will  make  the  plant  the  equal  of 
any  in  the  district.  A  new  furnace, 
16  X  32  ft,  with  a  300-hp.  boiler  in  by- 
pass flue  and  with  stack  100  ft.  high,  is 
nearing  completion.  It  will  handle  130,- 
000  lb.  in  one  charge.  A  22-ft.  casting 
machine  for  casting  anodes  and  a  12-ton 
motor  crane  for  charging  the  furnace 
and  a  6-ton  crane  for  the  casting  room 
are  being  installed.  Present  smelter 
requirements  are  low,  owing  to  falling 
off  in  Quincy's  production  and  custom 
demands,  so  that  the  changes  are  being 
made  without  inconveniencing  work. 

Calumet — Calumet  &  Hecla  has 
started  work  on  two  additional  units 
for  the  flotation  plant  at  its  mills.  At 
piesent  75  per  cent  of  the  conglomerate 
tailings  are  treated  by  flotation.  With 
the  additional  capacity  everything  from 
the  conglomerate  workings  and  from 
the  sand  pile  will  be  thus  treated. 

Seneca's  drift  on  the  13th  level  is  now 
in  300  ft.,  the  copper  content  of  the 
Kearsarge  lode  material  remaining 
fair.  The  company  has  coal  enough  for 
00  days.  Nothing  will  be  done  with  the 
stamp  mill  this  summer,  as  there  is  a 
satisfactory  arrangement  now  in  force 
with  the  Copper  Range  Co.,  which  is 
treating  Seneca  ore  at  the  Baltic  mill. 
Shipments  continue  from  the  3rd  and 
4th  levels.  The  50-ft.  raise  up  to  the 
4th  level  is  finished. 

Menominee  Range 

Stambaugh  —  Foundations  are  being 
built  at  the  Riverton  mine  for  engine 
house,  laboratory,  heac'"  .me  and  idler 
stands.  This  equipment  will  serve  the 
new  shaft  which  will  soon  be  the  main 
p.  oducing  outlet.  Ore  from  the  Dober 
!'nd  Isabella  properties  will  also  come 
through  the  new  Riverton  shaft.  A  new 
electric  hoist  of  AUis-Chalmers  manu- 
facture has  been  received. 

Norway — New  centrifugal  pumps  and 
compressors,  electrically  driven,  have 
been  installed  by  the  Oliver  Iron  Min- 
ing Co.  at  the  Aragon  mine.  Power  for 
their  operation  is  obtained  from  the 
company's  hydro-electric  plant  at  Quin- 
nesec  Falls,  on  the  Menominee  River. 

Marquette  Range 

Ishpeming — The  installation  of  a  new 
plunger  pump,  of  Aldrich  manufac- 
ture, has  been  completed  at  the 
Batnes-Hecker  mine.  The  mine  is  now 
equipped  with  two  pumping  plants,  one 
of  which  is  held  in  reserve. 

KANSAS 

Discovery   of   Gold   Reported   Near 
Augusta 

Augusta — Gold  is  reported  to  have 
been  discovered  in  a  bluff  three  quar- 
ters of  a  mile  south  of  Augusta  by  C.  A. 
Calkins,  who  has  driven  a  75-ft.  tunnel 
into  the  bluff.  Six  men  are  employed. 
The  find  is  said  to  have  been  made  last 
February, 


MINNESOTA 

South    Chandler    Mine    at    Vermilion 

Closed — Oliver  Iron  at  Hibbing 

Curtails  Shipments 

Mesabi  Range 

Hibbing — One  shovel  has  been  started 
cleaning  up  ore  remaining  in  the  bot- 
tom of  the  South  Uno  pit.  It  is  expected 
that  this  work  will  be  completed  dur- 
ing the  coming  season. 

Initial  shipments  from  the  new  Webb 
pit  of  the  Shenango  Furnace  Co.  will 
be  made  during  the  week  of  June  21. 
These  will  be  from  the  mixed  rock  and 
ore  capping  and  will  be  screened  and 
washed  before  consignment. 

Oliver  Iron,  which  has  been  shipping 
at  the  rate  of  1,800  cars  daily  from 
this  district,  has  reduced  production  to 
800  cars  per  day  because  of  the  con- 
gested conditions  at  lower  lake  ports, 
which  are  adversely  affecting  both  the 
incoming  coal  and  the  outlet  for  ore. 
Chisholm — Dismantling  of  equipment 
at  the  Bruce  prospect  has  been  com- 
pleted and  the  machinery  sent  else- 
where. This  was  quite  thoroughly  ex- 
plored by  the  Wisconsin  Steel  Co.,  a 
subsidiary  of  the  International  Har- 
vester Co. 

Delivery  has  been  completed  of  the 
new  electric  hoist  to  be  used  in  clean- 
ing up  the  ore  left  in  the  Shenango  pit. 
Tracks  used  under  the  old  method  have 
been  removed.  It  was  necessary  to 
lower  the  heavy  machinery  200  ft.  down 
the  old  pit  banks  by  means  of  "dead 
man"   and   cable. 

Bahl — A  pole  line  for  power  for  the 
new  Wabigon  pit  has  been  completed 
and  one  carload  of  the  new  electi-ic 
shovel  has  arrived.  The  disassembled 
shcvel  will  comprise  eleven  carloads. 
Twenty  20-yd.  air  dump  cars  for  use 
in  stripping  and  a  40-ton  locomotive 
Brownhoist  for  use  at  the  property 
have  also  arrived  and  will  be  used  at 
other  mines  of  the  Hanna  Ore  Mining 
Co.  until  needed  at  the  Wabigon. 

At  the  Stubler  prospect  thirty-four 
drill  holes  have  been  completed,  thirty 
of  which  have  found  the  ore.  It  is  esti- 
mated that  the  drilling  has  so  far  dis- 
closed over  1,000.000  tons  of  good  non- 
bessemer  ore.  Two  other  holes  are 
being  drilled, 

Virginia — Test  pits  have  been  started 
at  the  old  Virginia  pit  under  explora- 
tion option  held  by  the  Shenango  Fur- 
nace Co,  The  Virginia  was  abandoned 
by  Pickands,  Mather  &  Co,  in  1914. 

Vermilion   Range 

Vermilion — The  Chippewa  Iron  Min- 
ing Co.  has  surrendered  its  lease  on 
the  McDonald  forty  after  developing 
the  shaft  to  a  depth  of  350  ft.  The 
company  has  taken  an  option  for  lease 
on  the  La  Rue  property  and  will  re- 
move its  equipmenffrom  the  McDonald 
for  the   development   of   the  former. 

The  South  Chandler  mine  has  been 
closed  temporarily,  the  reason  assigned 
being  a  69,000-ton  stockpile  with  no 
prospect  of  shipment.  The  mine  has 
been  working  but  one  shift  and  gave 
oniploy'^ent    to   65    men. 
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MONTANA 

Butte   &   Jardine    Makes    Rich 
Silver  Strike 

Champion  District  —  Opening  of  a 
new  ore  deposit  recently  in  the  old 
Champion  mine  by  the  Butte  &  Jardine, 
which  recently  took  over  the  property, 
is  attracting  considerable  attention  be- 
cause of  the  high-grade  character  of 
the  development,  assays  across  4J  ft. 
running  more  than  600  oz.  of  silver 
and  varying  in  the  amount  of  gold.  The 
ore  is  ruby  silver,  crystals  of  which  are 
in  evidence,  together  with  some  wire 
silver  and  brittle  silver.  A  ledge  more 
than  12  ft.  has  been  opened.  The  vein 
material  is  altered  granite  and  talc,  the 
latter  showing  seams  of  very  high- 
grade  ore.  The  Champion  is  situated 
six  miles  from  Race  Track  station, 
about  25  miles  west  of  Butte,  and  was 
an  old  time  producer  of  considerable 
prominence.  This  ore  was  cut  at  a 
depth  of  600  ft.  by  a  tunnel  being 
driven  to  get  under  old  workings  of  the 
property,  and  was  made  unexpectedly, 
as  the  working  had  not  reached  its 
objective  or  near  it.  The  development 
is  regarded  as  one  of  the  richest  made 
in  silver  mining  in  some  time.  Ship- 
ments of  ore  have  already  been 
started. 

This  strike  has  caused  renewed  in- 
terest in  the  Emery  silver  property 
nearby  and  it  is  expected  that  the  com- 
pany, having  completed  the  survey  of 
a  power  line,  will  take  steps  to  resume 
operations.  A  50-ton  mill  is  on  the 
ground  and  considerable  milling  ore  is 
on  the  dump. 

NEVADA 

White    Caps    Cuts    New    Ore  —  Tybo 

Smelter  To  Be  Blown  In  at  Once — 

Broken  Hills  District  Active 

Tonopah — The  Tonopah  Belmont  re- 
ports more  men  underground  than  for 
several  months  past.  Developments  are 
satisfactory  with  work  being  carried  on 
from  the  800,  900,  1,000,  1,100  and  1,166 
levels.  Recent  work  on  the  1,100  level 
has  shown  the  presence  of  undeveloped 
ore  in  one  of  the  branches  of  the  Mizpah 
Fault  vein  and  the  South  vein. 

The  Tonopah  Extension  is  milling 
about  250  tons  per  day,  and  mine  condi- 
tions as  regards  labor  are  good.  De- 
velopment work  from  its  No.  2  and 
Victor  shafts  is  at  the  rate  of  about  130 
fl.  per  week.  In  the  McCane  shaft  re- 
timbering  has  been  completed,  the  sta- 
tion on  the  bottom  level  repaired  and 
the  old  crosscuts  are  being  cleaned  out 
preparatory  to  starting  regular  develop- 
ment. Present  plans  include  connections 
to  be  run  to  the  No.  2  shaft  and  Victor 
shaft  for  ventilation.  Water  has  de- 
layed work  on  this  level  but  is  now 
under  control. 

The  profits  of  the  West  End  in  April 
were  $52,235.10,  and  4,681  tons  of  mine 
ore  was  produced  of  a  gross 'value  per 
ton  of  $22.24,  and  622  tons  of  Jim  But- 
ler lease  ore.  Development  footage  is 
at  the  rate  of  about  140  ft.  per  week. 
Work  in  the  "76"  territory  continues  in 
favorable   formation.      An    air   connec- 


tion is  being  driven  to  the  600  level  of 
the  Monarch  Pittsburg. 

In  the  Mizpah  Extension,  the  north- 
east drift  on  the  south  dipping  vein 
has  disclosed  no  new  ore  shoot,  although 
erratic  ore  occun-ences  have  been  found. 
Regular  stoping  operations  on  the 
south  dipping  and  north  dipping  veins 
have  been  carried  on,  with  width  and 
values  unchanged. 

Divide — In  the  Tonopah  Divide  a  sta- 
tion is  being  cut  at  the  800  level.  Sev- 
eral small  stringers  carrying  encourag- 
ing values  are  reported  to  have  been 
cut  in  making  this  excavation.  The 
shaft  is  to  be  deepened  to  the  1,000-ft. 
point.  About  100  ft.  of  development 
work  was  performed  last  week  with  no 
changes  of  importance. 

Many  smaller  Divide  properties  are 
operating,  but  without  developments 
of  interest. 

Hawthorne — The  Midas  Gold  Mining 
Co.,  which  was  recently  incorporated  in 
California,  is  developing  a  property  on 
Cottonwood  Creek,  14  miles  north  of 
HawthoiTie.  A  new  20-hp.  Rix  com- 
pressor and  engine  outfit  is  being  in- 
stalled to  operate  Cochise  jaekhammer 
drills  in  driving  a  crosscut  to  intersect 
the  vein  at  225  ft.  The  ore  is  a  dark 
grayish  quartz  carrying  a  small  amount 
of  galena,  3  to  4  oz.  of  silver,  and  2  to 
5  oz.  gold  per  ton.  W.  H.  Brule  is 
president  and  G.  Sieberst  secretary 
of  the  company. 

Manhattan— On  the  800  level  of  the 
White  Caps  mine,  drifting  east  on  the 
orebody  and  crosscutting  at  two  points 
70  ft.  apart  has  disclosed  22  ft.  of  $34 
ore  and  12  ft.  of  $40  ore  respectively. 
The  drift  has  about  100  ft.  to  go  before 
cutting  the  east  fault,  which  is  regarded 
a'  the  easterly  boundary  of  mineral- 
ization. The  ore  so  far  developed  on 
the  800  level  contains  less  arsenic  than 
on  the  660  level.  The  shaft  will  be 
deepened  to  the  1,000  level.  To  date 
1,420  tons  of  ore  have  been  shipped, 
partial  returns  indicating  a  content  of 
26.8  per  cent  arsenic  and  1.06  oz.  of 
gold  per  ton.  No  ore  reduction  on  the 
property  is  being  attempted  at  the 
present  time. 

Tybo — The  Louisiana  Consolidated 
Mining  Co.,  operating  a  lead-silver 
property  at  Tybo  about  65  miles  north- 
east of  Tonopah,  has  announced  that 
flotation  has  proven  successful  and  that 
the  50-ton  smelter  is  to  be  blown  in  at 
once.  There  is  said  to  be  a  considerable 
tcnnage  of  milling-grade  ore  in  the 
mine  above  water  level  and  no  deep 
mining  is  planned  at  the  present  time. 
The  success  of  this  enterprise  will  en- 
courage prospecting  and  development  of 
other  promising  propei-ties  in  the  dis- 
trict. 

Broken  Hills — Considerable  interest  is 
being  taken  in  the  Broken  Hills  district, 
ii!  the  northwest  comer  of  Nye  County. 
The  original  owners  shipped  several 
hundred  tons  of  high-grade  ore  from 
their  workings,  and  a  company  has  now 
been  organized  to  take  over  the  main 
strike.  The  ore  is  said  to  occur  in  fis- 
sure veins  in  andesite,  and  on  the  lower 
level,  about  150  ft.  down,  milling-grade 


ore  is  begin  developed.  Developments 
are  meagre.  Many  new  companies  are 
being  organized  to  prospect  extensions 
of  the  main  strike  as  well  as  parallel 
veins. 

NEW  MEXICO 

Lordsburg — The  Co-operative  Mining 
Co.  has  received  returns  of  about  $1,400 
VI  on  its  first  shipment,  which  consisted 
of  22  tons  of  ore  and  5  of  concentrates. 

Steins  Pass — The  owners  of  the  De- 
vine  zinc  property,  that  adjoins  the 
McGee  Bros,  mine,  will  join  with  Han- 
over, N.  M.,  interests  to  erect  a  mill. 
Magnetic  separators  will  be  used  it  is 
said.  The  ore  carries  considerable 
franklinite. 

The  King  &  Queen  Copper  Co.  is 
erecting  a  40-ft.  timber  head  frame 
upon  its  property.  ■  E.  Perry  is  super- 
intendent. 

Connors  Bros,  have  optioned  their 
magnesite  property  on  Ash  Creek  to  an 
eastern  refractories  company.  This 
property  consists  of  three  claims  that 
will  be  tested  by  opening  three  parallel 
veins  with  a  cross-cut  tunnel  at  a  depth 
of  about  100  ft. 

OREGON 

-Medford — The  War  Eagle  company, 
operating  in  the  Gold  Hill  district,  will 
add  a  25-ton  furnace  to  its  equipment 
for  handling  mercury  ore. 

The  Bolen  Creek  Mining  Co.  of  Med- 
ford,  with  placer  and  quartz  proper- 
ties in  the  Waldo  district,  has  acquired 
water  rights  on  Sucker  Creek  from  the 
state,  sufficient  to  develop  90-hp.  Oper- 
ation has  been  resumed.  A  saw  mill 
will  be  erected. 

Jacksonville — George  Kerns  and  A. 
H.  Gunnell,  of  Grants  Pass,  have  taken 
a  60-day  option  on  a  gold-quartz  vein 
west  of  Jacksonville. 

UTAH 

Smelter  Embargo  Delays   Some  Tintic 
Shipments 

Park  City — Drifting  is  being  done  by 
the  Ontario  Silver  on  the  1,800  level 
westerly  from  the  shaft  to  get  under 
the  large  body  of  ore  on  the  1,600  and 
1,700-ft.  levels  that  was  found  last 
year,  and  it  is  hoped  that  with  greater 
depth  the  ore  will  improve  in  grade. 
Milling  tests  are  being  made.  Another 
raise  is  to  be  started  from  the  1,700 
level.  It  is  planned  to  re-open  and 
extend  the  2,000  level.  The  labor  short- 
age is,  however,  effecting  operations 
seriously. 

The  road  to  the  Keystone  is  now 
clear,  and  shipments  of  accumulated 
ore  will  start  at  once. 

The  old  mine  dump  of  the  Keith- 
Keams  mine,  which  is  now  a  part  of 
the  Silver  King  Coalition,  has  been 
leased  to  T.  L.  Walden,  who  is  working 
a   small  force. 

The  Naildriver  reports  3  ft.  of  good 
ore  in  the  face  of  a  crosscut  on  the 
700  level;  a  face  of  ore  on  the  600;  and 
4  ft.  of  ore  on  the  900.  There  are 
stated  to  be  500  tons  of  ore  awaiting 
shipment.  The  road  to  the  property 
is  now  open. 
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Eureka  —  Durins'  the  week  ended 
June  19  some  Tintic  mines  were  forced 
to  suspend  shipments  entirely  on  ac- 
count of  an  emtjarsro  by  one  of  the 
smelters  in  Salt  Lake  Valley,  which 
was  put  in  force  to  clear  away  the 
congestion  of  ores  of  a  certain  char- 
acter. Fluxing  iron  ores  continued  to 
be  taken  as  usual.  The  week  preced- 
ing the  same  mines  were  held  down  to 
half  their  usual  output.  The  embargo 
was  lifted  June  19,  when  shipments 
again  went  out  as  usual. 

About  60  lessees  are  working  at  the 
Iron  Blossom  and  royalties  from  lease 
ore  are  said  to  be  sufficient  to  meet  the 
present  dividend  requirements.  High- 
grade  ore  has  been  opened  in  the  course 
of  this   work,  usually  in   stringers. 

Lessees  at  the  Centennial-Eureka  are 
reported  in  practically  all  cases  to  be 
making  better  than  wages. 

The  Bullion  Beck  shaft  is  being  re- 
timbered  so  that  at  present  lessees, 
who  work  through  the  adjoining  Gemini 
and  Centennial-Eureka,  are  not  ship- 
ping. When  repairs  are  completed,  the 
ore  accumlated  underground  will  be 
taken   out  through   the   shaft. 

Alta — The  favorable  shipping  season 
from  the  Cottonwoods  has  opened  and 
a  good  tonnage  is  expected  this  year. 
The  South  Hecla  is  the  largest  shipper. 
The  management  reports  that  it  will 
send  out  oi-e  from  two  promising  stopes. 
The  Cardiff  in  Big  Cottonwood  will 
send  down  its  ores  by  way  of  truck 
to  the  valley  smelters. 

CANADA 

British  Columbia 

Royal   Bank  of   Canada   Opens   Branch 
at  Alice  Arm 

Alice  Arm — The  Taylor  Mining  Co. 
i ;  now  running  daily  trains  from  tide- 
water to  the  Dolly  Varden  mine  for 
ore.  Large  quantities  of  fuel  oil,  min- 
ing machinery  and  railroad  construc- 
tion material  is  being  hauled  to  the 
mine.  Extension  of  the  railroad  three 
miles  to  the  Wolf  mine,  also  owned  by 
the  company,  will  be  completed  this 
summer.  Two  air  compressors  will  be 
installed  at  the  Wolf  at  once. 

The  Dolly  Varden  has  been  developed 
by  a  series  of  horizontal  tunnels.  The 
first,  known  as  tunnel  No.  1,  is  driven 
ir  about  300  ft.  below  the  apex  of  the 
hill  on  which  the  Dolly  Varden  claims 
are  situated.  About  40  ft.  below  this 
is  tunnel  No.  2,  while  the  lowest  work- 
ing, tunnel  No.  4,  is  about  120  ft.  ver- 
tically below  No.  1  and  is  in  a  distance 
of  nearly  900  ft.  Between  No.  4  tun- 
nel and  No.  2  and  a  little  to  one  side 
is  tunnel  No.  3.  These  four  tunnels 
constitute  the  mine  workings  and  are 
connected  by  a  system  of  raises.  No.  1 
tunnel  connecting  with  a  glory  hole  at 
the  surface.  During  the  last  winter 
the  crew  has  been  driving  a  new  devel- 
opment tunnel,  No.  .5,  230  ft.  vertically 
below  No.  4.  This  tunnel  is  about  800 
ft.  in  and  has  already  crosscut  the  first 
orebody  appearing  in  the  ui)per  tunnels 
and  is  being  driven  to  the  second  body, 
which  it  is  hoped  vrill  be  struck  at 
about  1,000  ft. 


The  ore  broken  in  the  various  levels 
is  passed  through  raises  to  No.  4  tun- 
nel, whence  it  is  delivered  to  bunkers 
at  the  upper  terminal  of  a  2,000-ft., 
2-bucket  aerial  tramway,  by  which  it 
is  conveyed  to  bunkers  at  the  railway 
terminal,  600  ft.  vertically  below  No. 
4  tunnel.  Here  it  is  loaded  into  cars 
and  taken  over  the  narrow-gage  rail- 
way to  Alice  Arm,  where  it  is  trans- 
ferred into  a  1,.500-ton  bunker  and 
thence  into  barges,  which  are  towed 
eighteen  miles  by  water  to  the  Granby 
company's  smelter  at  Anyox. 

O.  B.  Bush,  of  the  Bush  Mines,  Ltd., 
of  Stewart,  has  bonded  the  Climax  and 
Silver  Horde  groups  of  claims  adjoin- 
ing the  Wolf  mine  and  considerable  de- 
velopment work  is  planned.  Mr.  Bush 
is  now  on  the  ground. 

All  strikes  are  over.  Considerable 
building  is  going  on  in  the  town  of 
Alice  Arm,  but  lumber  is  scarce.  Much 
prospecting  and  staking  is  being  done. 


PERU 

The  Peruvian  Copper  &  Smelting  Co. 
has  completed  a  48-mile  auto-truck 
road  from  Pachacayo  on  the  Central  of 
Peru  R.  R.  to  its  copper  properties  at 
Yauricocha  and  its  coal  mines  at  Jau- 
tenhuasi.  It  has  also  constructed  a 
copper  smelting  plant  of  two  reverbera- 
tories  of  200  tons  daily  capacity.  A 
100-ton  blast  furnace  purchased  in  1918 
together  with  a  300-hp.  hydro-electric 
plant  is  under  construction.  A  second 
300-hp.  unit  is  planned.  Twenty  bee- 
hive coke  ovens  of  4  to  5  tons  capacity 
every  48  hours  have  been  completed, 
these  being  situated  at  the  Cosmos 
mine  on  the  auto  road.  Coke  made  as 
a  test  and  shipped  to  the  Casapalca 
smelter  has  given  results  equal  to  those 
obtained  from  Pennsylvania  coke.  This 
coke,  it  is  claimed,  will  bring  $40  a  ton 
at  Callao,  where  it  can  be  delivered  for 
half  this  sum. 

"Previous  to  1919,"  according  to  the 
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The  season  was  late  and  snow  remained 
long  in  the  sheltered  timbered  areas,  but 
is  now  gone  from  the  hills  as  high  up 
as  2,500  to  3,000  ft.  About  800  claims 
have  been  staked  so  far  this  year. 

The  Royal  Bank  of  Canada  has 
opened  a  branch  bank  in  Alice  Arm. 
The  general  outlook  is  good. 

Ontario 

Porcupine — The  Hudson  Bay  Mines, 
of  Cobalt,  have  ceased  operations  on  the 
Dome  Lake  mine,  which  is  now  flooded. 

New    Brunswick 

Fredericton — The  antimony  mines  at 
Lake  George,  twenty  miles  from  Fred- 
erick, N.  B.,  are  attracting  the  atten- 
tion of  capitalists.  An  inspection  is 
being  made  by  Stanley  E.  Elkin,  of  St. 
John,  president  of  the  North  America 
Antimony  &  Smelting  Co.,  Ltd.,  with  a 
view  to  development  on  a  large  scale, 
if  investigations  now  in  progress  indi- 
cate the  occurrence  of  the  ore  in  suffici- 
cient  quantities.  A  party  of  Montreal 
men  will  also  visit  the  mines,  including 
r>  presentatives  of  leading  financial  in- 
terests. 


last  annual  report,  "the  company  had 
acquired  650  acres  of  copper  property — 
"Yauricocha  and  Felicidad";  40  acres  of 
silver-lead  property — 'Jupter  and  La 
Porfia;'  and  the  Jautenhuasi  coal  prop- 
erties of  3,382  acres.  During  the  last 
year  the  company  has  increased  its 
holdings  by  acquiring  through  de- 
nouncement from  the  Peruvian  Govern- 
ment, three  copper  properties  between 
Yauricocha  and  Felicidad  containing 
180  acres;  20  acres  of  silver-lead  prop- 
erty near  Yauricocha;  200  acres  of  coal 
near  Tingo;  500  acres  of  coal  near  Man- 
gachocha;  and  160  acres  of  copper 
property  near  Tingo,  which  have  added 
over  one  thousand  acres  of  valuable 
mining  property  to  the  company's 
I'.oldings." 

.\t  the  Yauricocha  mine  the  two  main 
sliafts,  respectively  225  and  400  ft. 
deep,  are  being  enlai-ged  and  timbered. 
The  225-ft.  level  crosscut  in  No.  1  shaft 
is  in  ore  running  23  per  cent  copper, 
and  the  main  drifts  in  No.  2  are  in  ore 
of  similar  grade.  Hoisting  machinery, 
compressor  plant,  machine  shop  and 
other  equipment  have  been  installed  at 
these  two  shafts. 
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Silver  and  Sterling 

Exchan 

ge 

sterling 
Exchange 

Silver 

June 

sterling 
Exchange 

Silver 

June 

New  York, 

Domestic 

Origin 

New  York, 
Foreign 
Origin 

London 

New  York, 

Domestic 

Origin 

New  York, 

Foreign 
Origin 

London 

17 
18 
19 

397 
397 
397 

99i 
99i 
99i 

90 
89 
9U 

491 
49i 
501 

21 
22 
23 

396i 

398 

397i 

99h 
99| 

92J 

93 

921 

511 
52- 
51- 

Xew  York  quotations  are  as  reported  by  Handy  &  Harnian  and  are  in  cents  per  troy  ounce  of  bar  silver, 
999  fine.    London  quotations  are  in  pence  per  troy  ounce  of  sterling  silver.  923  fine. 


On  the  authority  of  the  Secretary  of  the  Treasury,  we  quote  100c.  per  oz. 
for  silver,  1,000  fine,  delivered  at  the  option  of  the  Director  of  the  Mint  to  the 
New  York  Assay  Office  or  to  thi  mints  in  Philadelphia,  Denver,  or  San  Fran- 
cisco, and  proved  to  the  satisfaction  of  the  Treasury  Department  to  have  been 
mined,  smelted,  and  refined  in  the  United  States.  This  quotation  is  retroactive 
to  May  13. 


Daily  Prices  of  Metals 

in  New  York 

Copper 

Tin 

Lead 

Zino 

June 

ElMtrolytio 

17.85 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

17 

44.25 

46.75 

8.15 

7.95 

7.30 

18 

17.80 

45.25 

48.00 

8.25 

7.90 

7.30 

19 

17.75 

45.25 

48.00 

8.25 

7.90 

7.30 

21 

17.75 

47,50 

49.00 

8.15 

7.90 

7.35 

22 

17.85 

48.00 

50.00 

8  15 

7.90 

7.35 

23 

17.85 

47.00 

49.00 

8,15 

7.90 

7  40 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based  generally 
on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  prompt  and  nearby  deliveries  constituting  the  major 
markets,  reduced  to  the  basis  of  New  York.  cash,  except  where  St.  Louis  is  the  normal  basing 
point.     All  prices  are  in  cents  per  pound. 

Copper  is  commonly  sold  on  terms  "delivered."  which  means  that  the  seller  pays  the  freight 
from  refinery  to  buyer's  destination.  The  delivery  cost  varies,  and  it  would  be  confusing  to 
figure  net  prices  on  individual  transactions.  Consequently,  an  average  deduction  is  made  from 
the  "delivered"  price.  At  present  the  average  cost  of  delivery  from  New  York  refineries  is  0  l.'jc 
per  lb.,  and  that  deduction  is  made  to  arrive  at  the  New  York  price.  When  copper  is  sold  f  .o  b- 
or  f.a.s.  New  York,  of  course  no  deduction  is  made. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes.  For  ingots 
an  extra  of  O.Ooc.  per  lb.  is  charged  and  there  are  other  extras  for  other  special  shapes.  Cathodes 
are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  We  quote  New  York  price  at 
35c.  per  100  lb.  above  St.  Louis.  Tin  is  quoted  on  the  basis  of  spot  American  tin.  99  per  cent 
grade,   and  spot  Straits  tin. 

London 
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3M 
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311 
31J 
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33i 
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33 
33i 
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34f 
34 

38i 
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403 
40J 

4U 
40 

42J 
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The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
in  pounds  sterling  per  ton  of  2.240  lb. 


All  prices  are 


Metal  Markets 

New  York,  June  23,   1920 

General  weakness  continues  in  the 
metal  market.  A  pronounced  strength- 
ening in  London  over  the  week  end  of- 
fered some  hope  to  American  sellers, 
but  today's  recession  indicates  that 
conditions  there  are  still  unsettled. 
With  consumers  in  general  disinter- 
ested, and  with  a  great  deal  of  forced 
liquidation  among  the  London  specula- 
tive element,  the  prices  there  dominate 
the  local  markets.  Labor  unrest  be- 
came more  pronounced  in  this  country 
during   the   last   week,  and   no   further 


improvement  in  the  railroad  situation 
is  evident;  in  fact,  conditions  are  worse 
in  Philadelphia  and  Baltimore,  with  an 
increased  number  of  switchmen  absent 
from  their  regular  duties.  The  strike 
in  the  Connecticut  brass  mills  has  cut 
down  the  consumption  of  copper  and 
zinc  materially,  and  the  labor  difficul- 
ties promise  to  continue  for  some  time. 
Machine  guns  have  had  to  be  brought 
out  to  curb  the  lawless  element.  The 
A.  S.  &  R.  Perth  Amboy  refinery  is 
closed  by  a  strike,  which  it  is  feared 
may  spread  to  other  local  refineries. 
The  tie-up  is  not  expected  to  last  long, 
however. 


Copper 

No  change  can  be  reported  for  the 
last  week,  other  than  a  further  weak- 
ening in  the  outside  market.  The  large 
producers  in  general  continue  to  hold 
for  19c.,  but  are  getting  almost  no 
business,  for  lots  as  large  as  500  tons 
can  be  purchased  outside  for  July  and 
August  delivery  at  less  than  18c.  Cop- 
per for  prompt  shipment  from  Japan 
can  be  had  at  these  prices,  including 
wire  bars  and  rods.  The  metal  is  of 
Australian,  American,  and  Japanese 
origin.  Consumers  seem  to  be  well 
supplied  for  current  requirements,  and 
producers  have  stopped  predicting 
when  the  next  buying  movement  will 
start. 

Lead 

June  and  July  lead  has  been  in  good 
demand  at  current  prices,  with  the  sup- 
ply a  little  better  than  early  in  the 
month.  Local  selling  of  duty-paid  lead 
has  possibly  eased  the  situation,  prices 
on  this  being  shaded  a  little  under 
those  asked  for  the  best  domestic 
brands.  Lead  for  August  and  Septem- 
ber delivery  may  still  be  obtained  for 
about  ie.  under  the  prices  which  we 
quote.  Sales  have  not  been  numerous, 
though  of  larger  individual  volume  than 
those  for  prompt  delivery.  Production 
in  the  West  is  decreasing,  on  account 
of  laborers  going  into  the  harvest  fields 
and  other  more  congenial  pursuits. 

Zinc 

Producers  are  out  of  the  market  at 
current  prices,  but  arbitrage  sales  of 
London  commitments  are  sufficient  to 
take  care  of  domestic  demands.  Any 
English  demand  would,  without  doubt, 
put  the  market  up  very  quickly,  but 
when  this  will  come  nobody  knows. 
The    domestic    situation    is    unchanged. 

Tin 

Tin  has  been  quiet,  with  slowly  rising 
prices,  following  London.  Consumers 
are  not  buying  to  any  extent;  some 
were  greatly  disappointed  at  the  ad- 
vance over  the  week  end,  and  are  wait- 
ing for  the  recent  slump  to  continue. 
Some  buying  by  London  interests  has 
occurred,  the  recent  low  prices  in  the 
local  markets  offering  an  opportunity 
for  an  arbitrage  business.  The  strike 
at  Perth  Amboy  has  compelled  the 
A.  S.  &  R.  to  cease  quoting  electrolytic 
tin  for  the  last  few  days. 

Straits  tin  for  future  delivery:  June 
17th,  465@463c.;  18th,  47J@47ic.;  19th, 
47i@472c.;  21st,  48J@49c.;  22d,  49@ 
49Jc.;  23d,  48c. 

Arrivals  of  tin  in  long  tons:  June 
12,  China,  50;  June  15,  London,  25; 
June  16,  China,  10;  June  17,  Rotterdam, 
50;  June  21,  Singapore,  400;  Liverpool, 
50. 
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Silver 

As  a  result  of  nejjotiations  between 
the  producers  and  vendors  of  silvef 
bullion  on  the  one  hand,  and  the  U.  S. 
Treasury,  through  the  Director  of  the 
Mint,  on  the  other  hand,  our  Govern- 
ment, under  the  Pittman  Act,  is  now 
prepared  to  purchase  "Domestic  Silver," 
tl-at  is,  silver  mined  and  refined  in  the 
United  States,  at  $1  per  oz.  1,000  fine, 
p'-ovided  this  price,  adjusted  to  the 
equivalent  price  for  silver  999  fine  and 
the  cost  of  delivery  from  refinery  to  the 
Mint,  is  paid  in  settlement  to  the  pro- 
ducer. Silver  will  now  be  quoted  as 
follows : 

Domestic  silver  on  the  basis  of  99ic. 
per  oz.  999  fine. 

Foreign  silver  as  price  is  arrived  at 
and  determined  by  the  world  markets. 

Mexican  Dollars — June  17th,  68ic; 
18th,  68c.;  19th,  69Jc.;  21st,  705c.; 
22d,  70.!c.;   23d,  70ic. 

Gold 
Gold  in  London  on  June  17th,  103c.  6d.; 
18th,    103s.    2d.;    21st,    103s.    4d.;    22d, 
103s.  4d.;  23d,  103s.  6d. 

Foreign  Exchange 

Sterling  yesterday  reached  $4  for 
the  pound,  the  highest  level  since 
April.  Further  shipments  of  gold  from 
Frgland,  up  to  $100,000,000,  are  ru- 
mored. The  gradual  improvement  in 
European  conditions  also  reacted  favor- 
ably on  the  Continental  exchanges. 
On  Tuesday,  in  units  to  the  dollar, 
francs  were  11.82,  and  lire  16.12.  Ger- 
man marks,  2.73c.  New  York  funds  in 
Montreal,  13  per  cent  premium. 

Other  Metals 

Aluminum — Ingot,  33c.  per  lb.,  with 
32@33c.  open  market  for  98@99  per 
cent  virgin. 

Antimony — Market  weak.  Spot,  8(S) 
8Jc.  per  lb.;  Cookson's  "C"  grade,  14c. 
Chinese  and  Japanese  brands,  7i@8c. 
W.  C.  C.  brand,  9c. 

'Antimony,  Needle — Chinese  needle 
antimony,  lump,  firm  at  9ic.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  12  to  15c.  per  lb.  Un- 
changed. 

Bismuth— $2.70(a)$3  per  lb.,  500-lb. 
lots. 

Cadmium — Nominal,  $1.40@$1..50  per 
lb.    Unchanged. 

'Cerium  Metal— Ingot  form,  $8@$9 
per  lb. 

Cobalt— Metal,  $2.50  to  $3  per  lb.; 
black  oxide,  $2   per  lb. 

Iridium — Nominal,  $300  per  oz.  No 
business. 

Magnesium — Metallic,  99  per  cent  or 
over  pure,  $1.60@$1.85  per  lb.  f.o.b. 
Niagara  Falls. 

'Molybdenum  Metal  in  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Ingot,  43c.;  shot,  43c.;  elec- 
trolytic, 45c;  Monel  metal,  shot,  35c; 
blocks,  35c.,  and   ingots.  38c;   per  lb. 

Osmium — Open  market,  $50@$75  per 
troy  oz. 


Palladium — $75@$85  per  oz. 

Platinum— Market  weak  at  $80(n  $90 
per  oz.    Little  business  transacted. 

Quicksilver — Market  quiet.  $90  per 
75-lb.  flask.  San  Francisco  wires  $87; 
firm. 

Ruthenium— $200@$220  per  troy  oz. 
Unchanged. 

'Selenium,  black,  powdered,  amor- 
phous, 99.5  per  cent  pure,  $1.75@$2  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $18@$20  per  lb. 

Metallic  Ores 

Bauxite — Containing  about  52  per 
cent  alumina,  less  than  2  per  cent  iron 
oxide  and  up  to  20  per  cent  silica,  and 
artificially  dried  to  contain  not  more 
than  4  per  cent  free  moisture,  $10  per 
gross  ton  at  mine;  54  per  cent  alumina 
and  about  15  per  cent  silica,  $11;  aver- 
aging 57  per  cent  alumina,  8  to  12  per 
cent  silica,  less  than  3  per  cent  iron 
oxide,  $13  on  basis  of  8  per  cent  free 
moisture.  Ores  of  ver>'  low  silica  con- 
tent suitable  for  manufacture  of  alumi- 
num oxide  and  hydrate  of  alumina  com- 
mand a  fancy  price. 

Chrome  Ore — Guaranteed  50  per  cent 
CrsOs  foreign  ore  wdth  a  minimum  of 
6  per  cent  silica,  72@80c.  per  unit. 
New  York.  California  concentrates,  50 
per  cent  Cr.Oi  and  upward,  60@65c. 
per  unit,  f.o.b.  mines.  One  large  pro- 
ducer advises  us  that  there  is  little 
movement  in  either  chrome  ore  or 
ferrochrome,  prices  remaining  un- 
changed. 

Iron  Ores — Lake  Superior  ores,  per 
ton  delivered  at  Lower  Lake  ports:  Old 
Range  bessemer,  $7.45;  Old  Range  non- 
bessemer,  $6.70;  Mesabi  bessemer, 
$7.20;  Mesabi  non-bessemet,  $6.55. 
There  has  been  some  delay  in  unloading 
cargoes  at  Lake  ports. 

Manganese  Ore — High-grade  ore,  80 
@85c.  per  unit.  Chemical  ore  (MnO:), 
$75@$85  per  gross  ton. 

Molybdenum — Nominal,  85c.  per  lb. 
of  contained  sulphide  for  85  per  cent 
MoS:.     Situation  unchanged. 

'Tantalum  Ore,  guaranteed  minimum 
60  per  cent  tantalic  acid,  65@70c.  per 
lb.  in  ton  lots. 

Titanium  Ores. — Ilmenite,  52  per  cent 
TiO:,  2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  Ti02,  20@25c.  per  lb.  for  ore, 
with  concessions  on  large  lots  or  run- 
ning contracts. 

Tungsten  Ore — Scheelite,  60  per  cent 
WOj  and  over,  per  unit  of  WO.,  $7  f.o.b. 
mines;  wolframite,  60  per  cent  WO. 
and  over,  per  unit  of  W0„  $6.50@$7.50 
f.o.b.  mines. 

Uranium  Ore  (Carnotite)— $2.75@$3 
per  lb.  for  96  per  cent  of  the  contained 
oxide  (UiO.).  Ores  must  contain  a  min- 
imum of  2  per  cent  U:0«. 

Vanadium  Ore — $1  to  $3  per  lb.  of 
vanadium  content. 


'  Furnished   by   Foote   Mineral  Co..   Phila- 
delphia.  Pa. 


Zircon — Washed,  iron  free,  10c.  per 
lb.  Zirkite— $90@$100  per  ton,  carload 
lots.  Pure  white  oxide,  99  per  cent,  is 
quoted  at  $1.15  per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  June  19 — Zinc  blende,  per 
ton,  high,  $47.20;  basis  60  per  cent  zinc, 
premium,  $45;  Prime  Western,  $42.50; 
fines  and  slimes,  $40@$37.50;  calamine, 
40  per  cent  zinc,  $36.  Average  settling 
prices:  Blende,  $41.62;  calamine,  $38; 
all  zinc  ores,  $41.59. 

Lead,  high,  $102.20;  basis  80  per  cent 
lead,  $100@$90;  average  settling  price, 
all  grades  of  lead,  $101.28  per  ton. 

Shipments  for  the  week:  Blende, 
8,188;  calamine,  82;  lead,  1,735  tons. 
Value,  all  ores  the  week,  $520,480. 

Though  the  price  of  lead  dropped  $10 
per  ton  today,  the  ore  shipped  this 
week  was  almost  all  settled  for  on  last 
week's  basis. 

Buyers  of  blende  today  received 
orders  to  not  pay  over  $42.50  basis  for 
any  Prime  Western  grades,  and  sellers 
would  not  sell  on  that  basis  until  late 
this  afternoon. 

Platteville,  Wis.,  June  19— Blende, 
basis  60  per  cent  zinc,  $48.25  for  high 
grade.  Lead  ore,  basis  80  per  cent  lead, 
$95  per  ton.  Shipments  for  the  week: 
Blende,  861;  calamine,  120;  lead,  36; 
sulphur  ore,  74  tons.  Shipments  for 
the  year:  Blende,  33,497;  calamine, 
2,180*;  lead,  3,027;  sulphur  ore,  878  tons. 
Shipped  during  the  week  to  separating 
plants,  2,648  tons  blende. 

Non-Metallic  Minerals 

.\sbestos — Per  short  ton  f.o.b.  Thet- 
ford,  Broughton  and  Black  Lake  mines, 
Quebec,  Canada.  Freight  rate  from 
mines  to  Sherbrooke,  Quebec,  over 
Quebec  Central  R.R.,  20c.  per  cwt.; 
from  Sherbrooke  to  New  York,  27ic. 
carload  lots.  Crude  No.  1,  $1,800@ 
$2..500;  crude  No.  2,  $1,100@$1,500: 
spinning  fibres,  $400@$700;  magnesia 
and  compressed  sheet  fibres,  $300@ 
?400;  shingle  stock,  $100@S150;  paper 
stock,  $60@$80;  cement  stock,  $17.50@ 
?30;  floats,  $8.50@$15  per  short  ton. 
Crude  No.  1,  f.o.b.  Thetford  Mines, 
freight  to  New  York  $8.45  per  ton  in 
carload  lots.  Five  per  cent  Canadian 
royalty  export  sales  tax  must  be  added 
to  these  prices. 

Barytes — Crude,  88  to  94  per  cent  ba- 
rium content,  $8@$10  per  net  ton; 
ground,  (white)  $22@$25  in  bags,  car- 
load lots;  (off-color)  $18(a)$20  in  bags, 
carload  lots;  all  f.o.b.  Kings  Creek, 
S.  C.  Crude,  88  to  94  per  cent,  $12  per 
gi-oss  ton;  ground,  (white)  $23@$25; 
ground  (off  color)  $16(a)$19  per  net  ton, 
f.o.b.  Cartersville,  Ga.  Crude,  88  to  94 
per  cent,  $23;  ground,  (white)  $40.50; 
ground,  (off  color)  $27  per  net  ton,  less 
than  carload  lots,  f.o.b.  New  York. 

Chalk^Domestic,  extra  light,  5@6c. 
per  lb.;  light,  4J@5Jc.;  heavy,  4@5c.; 
Entrlish,  extra  light,  5@7c.;  light,  5@ 
Gc:  dense,  4(a)5c.  lb.,  all  f.o.b.  New 
York. 

China  Clay  (Kaolin)— Imported  lump, 
$25@$35:  imported  powdered,  $30(a)$60; 
domestic      lump,     $10(5)$20;      domestic 
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powdered,  $25@$30,  all  per  net  ton, 
f.o.b.  New  York.  Crude,  $8@$12  net 
ton,  f.o.b.  Virginia  points;  ground,  $15 
@$40  net  ton,  f.o.b.  Virginia  points. 

Feldspar— Crude,  $7.50@$8  per  gross 
ten,  f.o.b.  Maryland  and  North  Carolina 
points;  ground,  $22@$25  car  lots,  f.o.b. 
Baltimore;  ground,  $16@$20,  f.o.b. 
North  Carolina  points;  up  to  $16  to 
$19  per  ton.  No.  1  ground,  f.o.b.  New 
York  State. 

Fluorspar — Gravel,  f.o.b.  mines,  $22.- 
50(S)$25 ;  lump,  $17.50  f.o.b.  Tonuco,  N.  M. 

Fuller's  Earth — Domestic,  granular, 
$25;  powdered,  $18,  f.o.b.  mines, 
Florida;  imported,  $35@$40  per  ton. 

Graphite — Crucible  flake,  80  per  cent 
carbon  content,  5c.  per  lb.;  90  per  cent, 
10c. ;  30  per  cent  (dust  polish  grade) 
Ic;  50  per  cent  (dust  facing  grade)  2c., 
f.o.b.  Ashland,  Ala.;  85  per  cent  carbon 
content,  8c.;  88  per  cent,  9Jc.;  90  per 
cent,  lOJc,  all  f.o.b.  New  York.  Mex- 
ican, amorphous,  $45@$55  per  short 
ton;  Korean,  3ic.  per  lb.;  Madagascar, 
8c.;   Ceylon,  4i@15Jc. 

Gypsum — Wholesale,  plaster  of  paris, 
carload  lots,  is  $3.75  per  250-lb.  bbl., 
alongside  dock  New  York. 

Kaolin — See  China  Clay. 

Magnesite — Dead  burned,  for  refrac- 
tory (see  Refractories). 

Magnesite,  Calcined  —  High-grade 
caustic  calcined,  lump  form,  $35@$40 
per  ton,  carload  lots,  f.o.b.  California 
points.  Freshly  ground  calcined,  suit- 
able for  flooring  trade,  $65@$75  per 
ton,  f.o.b.  Eastern  points. 

Mica — Imported  block  mica  slightly 
stained,  per  lb.:  No.  6,  50c.;  No.  5,  $1.20 
@$1.40;  No.  4,  $2@$3;  No.  3,  $4.25@$5; 
No.  2,  $5.50@$7;  No.  1,  $8.  Clear  block: 
No.  6,  55c.;  No.  5,  $2;  No.  4,  $4;  No.  3, 
$5.75;  No.  2,  $7;  No.  1,  $9;  Al,  $14; 
extra  large,  $25,  all  f.o.b.  New  York. 

Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  $42  per  unit,  duty  paid. 

Phcsphate  Rock — Per  long  ton,  Flor- 
ida ports,  68  per  cent  tricalcium  phos- 
phate. $6.85;  70  per  cent,  $7.35;  74  to 
75  per  cent,  $10;  75  per  cent  minimum, 
$10.50;   77  per  cent  minimum,  $12.50. 

Pumice  Stone — Imported,  3@6c.  per 
lb.;  domestic,  2ic.  per  lb.    Unchanged. 

Pyrites — Placing  of  additional  tax  in 
Spain  is  holding  down  imports  of  this 
mineral.  Spanish  furnace  size  ore, 
16Jc.  per  unit.  Freights  range  from 
15s.  to  17s.  No  change  in  domestic 
situation. 

Quartz — (Acid  tower)  fist  to  head, 
$10;  11  to  2  in.,  $14;  rice,  $17,  all  net 
ton,  f.o.b.  Baltimore  lump,  carload  lots, 
$5@$7.50  net  ton,  f.o.b.  North  Carolina 
mines. 

Sulphur — Unchanged;  $18  per  ton  for 
domestic;  $20  for  export,  f.o.b.  Texas 
and  Louisiana  mines. 

Talc— Paper  making,  $9.50@$14  per 
ton;  roofing  grades,  $8@$9;  rubber 
grades,  $9@$15,  all  f.o.b.  Vermont. 
Califoi-nia  talc  sells  for  $20@$35,  tal- 
cum powder  grade.  Southern  talc,  pow- 
dered, carload  lots,  $12  per  ton;  less 
than  carload,  $15,  f.o.b.  cars.     Freight 


to    New   York,    $5.25    per   ton,    carload 
lots;  less  than  carload  lots,  $9.25. 

Mineral  Products 

Arsenic — White  arsenic,  14@15c.  per 
lb.;  sulphide,  powdered,  20@21c.  per 
lb.,  f.o.b.  works. 

Nitrate— Soda,  $3.85@$3.90  per  cwt., 
ex  vessel,  Atlantic  ports.   Market  quiet. 

Potassium  Sulphate — Domestic,  $2.25 
@$2.50  per  net  ton,  basis  90  per  cent, 
f.o.b.  New  York. 

Ferro  Alloys 

Ferrocarbontitanium — For  15-18  per 
cent  material,  $200@$250  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y.     Unchanged. 

'Ferrocerium— Per  lb.,$12@$15.  For- 
eign conditions  as  affecting  the  price  of 
American  goods  remain  unchanged. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium, 
6  to  8  per  cent  carbon,  17@18c.  per  lb. 
of  chi-omium  contained;  4  to  6  per  cent 
carbon,  18@19c. 

Ferromanganese — For  70  to  80  per 
cent  Mn,  $200@$250  per  gross  ton, 
f.o.b.  works.  Spiegeleisen,  16  to  20  per 
cent  Mn,  $70@$75  per  gross  ton. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.25(a)$2.75  per 
lb.  of  contained  metal. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $60@$65; 
50  per  cent,  $80@$90;  75  per  cent, 
$150@$160. 

Ferrotungsten — Unchanged  at  85c  @ 
$1.15  per  lb.  contained  tungsten. 

Ferro-uranium — 35-50  per  cent  U,  $7 
per  lb.  of  U  contained.     Unchanged. 

Ferrovanadium — Basis  30-40  per  cent, 
$6.50@$7  per  lb.  of  V  contained. 

Metal  Products 

Copper  Sheets — No  change  in  Jan.  7 
price  of  29 Jc.  per  lb.;  wire,  quoted 
22(5)22|c.;  market  slightly  weaker. 

Lead  Sheets — Full  lead  sheets,  12'.c  : 
cut  lead  sheets,  12^c.  in  quantity,  mill 
lots.     Unchanged. 

Nickel  Silver — Uncjianged  at  39ic. 
per  lb.  for  18  per  cent  nickel. 

Yellow  Metal  —  Dimension  sheets, 
26ic.;  sheathing,  25ic.;  rods.  I  to  3  in., 
23Sc.    Unchanged. 

Zinc  Sheets— $12.50  per  100  lb.,  less 
8  per  cent  on  carload  lots,  f.o.b.  smelter; 
zinc  plates,  12c.  per  lb.     Unchanged. 

Refractories 

Chrome  Brick — For  9-inch  straiahts 
and  sizes,  $80@$90  per  net  ton,  f.o.b. 
Baltimore.  Unchanged  at  $70@$75  per 
net  ton,  f.o.b.  Chester,  Pa. 

Chrome  Cements — Unchanged  at  $45 
@$.50  per  net  ton,  f.o.b.  Chester,  Pa. 

Clay  Brick  —  First-quality  fire  clay. 
$45@$50  per  1,000,  f.o.b.  Clearfield,  Pa.; 
second  quality,  $40@$45  per  1,000,  f.o.b. 
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Clearfield,  Pa.  Fire  clay,  $5  to  $7  net 
ton,  f.o.b.  Baltimore.  First  quality  fire 
brick,  $75  per  1,000,  plants.  New  Jer- 
sey; $45,  plants,  St.  Louis. 

Magnesite  —  Dead-burned,  $48@$55 
per  net  ton,  f.o.b.  Chester,  Pa.;  brick, 
9  x  4J  X  2J  in.,  $90@$95  per  net  ton, 
f.o.b.  Chester,  Pa.  Nine-inch  straights, 
$90  per  net  ton,  f.o.b.  Baltimore;  9-inch 
sizes  and  shapes  larger  than  9-inch, 
regular  extras.  Dolomite,  $12.50  per 
ton,  f.o.b.  Ohio. 

Silica  Brick — Nine-inch  straights  and 
sizes,  $55  per  1,000,  f.o.b.  works,  Chi- 
cago district;  $50@$55  per  1,000,  f.o.b. 
Mount  Union,  Pa. 

Iron  Trade  Review 
Pittsburgh,  June  22,   1920 

Possibilities  of  labor  troubles  in  the 
iron  and  steel  industry  loom  large  in 
the  week's  news.  The  new  situation 
appears  to  arise  from  the  jealousy  of 
the  Amalgamated  Association,  prior  to 
the  Homestead  strike  of  1892  an  im- 
portant labor  organization  in  the  iron 
industry,  but  in  recent  years  confined 
practically  to  the  hot-mill  labor  at 
about  40  per  cent  of  the  sheet  and  tin 
plate  plants  and  to  the  iron  mills  at 
Pittsburgh  and  farther  west.  The  as- 
sociation endeavored  unsuccessfully  to 
commit  the  American  Federation  of 
Labor  at  the  Montreal  convention  to  a 
declai'ation  that  it  should  have  exclu- 
sive jurisdiction,  in  the  matter  of  or- 
ganizing, to  the  whole  iron  and  steel 
industry. 

Some  of  the  sheet  and  tin  mills  have 
withdrawn  from  the  market.  Generally 
speaking,  demand  for  steel  products  is 
light.  The  traffic  situation  improves 
slowly,  and  at  most  mills  shipments  are 
somewhat  less  than  production,  which 
is  at  a  fair  rate.  Prices  are  unchanged, 
though  the  general  tendency  is  for  the 
market  to  ease  off,  particularly  for 
prompt  shipment. 

Pig  Iron — The  market  is  quiet,  with 
prices  strictly  held  at  $43  for  bessemer, 
$43.50  for  basic,  and  $45  for  foundry, 
f.o.b.  Valley  furnaces,  freight  to  Pitts- 
burgh being  $1.40. 

Steel — Sales  have  been  made  of  a  few 
thousand  tons  of  small  billets  at  $67.50 
and  about  5,000  tons  of  openhearth 
sheet  bars  at  $75,  the  price  at  which 
the  last  bessemer  bars  went.  Standard 
billets  are  quiet,  nominally  quotable  at 
$60@.$65. 

Charcoal  and  Coke 

Charcoal — Willow  7c.  per  lb.  in  bbls.; 
hardwood,  4Jc.  per  lb.,  in  250-lb.  bbls. 

Buffalo — For  72-hour  Connellsvire 
foundry,  $15;  for  48-hour  furnace,  $13.- 
50  per  ton. 

Connellsville — Market  stiffer.  Prompt 
furnace,  $15@$15.50;  prompt  foundry, 
$16@$16.50;  contract  foundry,  $12  per 
net  ton  at  ovens.     Nominal. 

New  River— Furnace,  $12@$14,  and 
foundry,  $14@$15  per  ton. 

Pocahontas — Furnace.  $14@$15  per 
ton. 

Wise  County  —  Furnace,  $14@$14.50 
per  ton;  foundi'y,  $15@$15.50  per  ton. 
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Copper  Prosperity  Deterrents 

No  Material  Change  in  the  Situation,  Despite  Favorable  Statistical  Position — Importance  cf 

Germany  Overlooked — Decline  in  Silver  and  Impending  Coal  Shortage 

Blows  to  Copper-Market  Activity 


THE  common  but  seemingly  well-substantiated  impres- 
sion that  deflation  has  actually  begun  is  nothing  new 
to  copper  producers.  Their  copper  product  has  appar- 
ently stood  the  brunt  of  the  attack  on  high  prices,  and, 
being  all  along  in  a  vulnerable  position,  has  had  to  fight 
strenuously  to  hold  its  position  against  the  general  eco- 
nomic readjustment.  Despite  profuse  and  emphatic  pre- 
dictions during  the  spring  that  the  unfavorable  portion  of 
copper  would  soon  improve,  no  marked  betterment  in  the 
outlook  is  noticeable. 

Figures  are  readily  advanced  to  illustrate  the  favorable 
but  yet  illogical  situation  in  copper  and  to  explain  its  rela- 
tively low  market  price  when  compared  with  other  com- 
modities, but  these  figures,  comforting  as  they  may  seem, 
have  afforded  no  tangible  relief  in  the  matter.  Occasional 
reports  that  foreign  buying  is  to  begin  in  earnest  lend 
interest  to  the  inactive  condition  of  the  market  and  appear 
to  portend  important  developments  and  improvements  in 
foreign  purchases  of  American  copper,  but  such  reports 
to  date  have  had  little  stimulative  effect. 

Surplus  Stocks  Still  a  Factor,  But  Subordinate 

What  is  the  real  condition  of  the  copper  market  and 
what  are  the  immediate  prospects  of  its  improvement? 
One  of  the  chief  handicaps  that  the  copper  industry  has 
had  to  meet  has  been  the  large  unsold  copper  stocks  on 
hand.  A  month  ago  these  stocks  were  estimated  at  440,- 
000,000  lb. — about  four  months'  production.  A  present 
estimate  would  place  the  figure  somewhat  higher,  at  500,- 
000,000  lb.,  mainly  due  to  decreased  sales  for  May.  How- 
ever, estimates  made  by  presidents  of  leading  copper 
companies  and  others  range  all  the  way  from  300,000,000 
to  700,000,000  lb.,  from  which  one  fact  seems  deducible; 
that  the  copper  surplus  no  longer  is  so  unwieldy  and  is 
becoming  a  minor  consideration  in  the  market.  The  heavy 
inroad  made  into  these  excess  stocks  last  winter  by  un- 
precedented sales  has  still  left  its  impression,  but  the  good 
beginning  has  not  been  duplicated  lately;  in  fact,  tight 
money  conditions  have  forced  much  liquidation  of  copper 
that  was  held  in  anticipation  of  filling  future  requirements. 
The  general  world  consumption  has  been  satisfactory,  and, 
if  the  estimate  of  two  of  the  officials  of  leading  copper 
companies  at  2,500,000,000  lb.  annually  is  correct,  is  start- 
ling. Of  the  world  consumption  the  United  States  is  said 
to  have  furnished  about  60  per  cent. 

The  Importance  of  European  Requirements 

Although  the  domestic  consumption  has  materially  helped 
to  reduce  the  copper  surplus,  the  hope  for  the  future  lies 
more  in  the  expansion  of  the  market  abroad  than  in  the 
domestic  demand,  for  roughly  45  per  cent  of  our  annual 
production  is  normally  exported — in  1919  only  28  per  cent 
was  exported.  A  consideration  of  the  general  foreign 
copper  consumption  and  its  present  state  is  a  profitable 
study  and  helps  to  clarify  the  existing  situation.  Normally, 
Germany,  France,  and  England  are  our  chief  foreign  cus- 
tomers of  copper  in  the  order  named.  During  the  two  pre- 
war years  1912  and  191.3  these  three  countries  accounted 
for  about  70  per  cent  of  our  exports  of  refined  copper, 
but  in  the  following  significant  proportion:  Gei'many  was 
formerly  our  greatest  European  customer  and  used  more 
United  States  copper  than  her  two  competitors  combined; 
France  came  next,  and  then  England.  In  1913,  for  ex- 
ample, Germany  took  about  38  per  cent  of  our  exported 
copper,  France  consumed  approximately  17  per  cent,  and 
England  about  15  per  cent.  During  the  war  all  exports 
of  copper  to  Germany  were  cut  off,  and  the  consumption 
of  France  and  England,  stimulated  by  war  requirements, 
increased    enormously,    England    quadrupling    her    copper 


imports,  and  France  trebling  hers.  In  1919,  the  first  post- 
war year,  the  imports  dropped  precipitately  to  figures  a 
little  above  the  pre-war  level  for  England  and  below  for 
France,  and  Germany  was  out  of  the  market  almost  entirely. 

Germany's  Important  Position 

There  is  little  doubt  that  Germany's  heavy  imports  of 
copper  before  the  war  were  due  partly  to  extensive  military 
requirements,  but  it  should  not  be  forgotten  that  the  coun- 
try's intensive  industrial  development,  particularly  in 
important  electrical  lines,  consumed  enormous  quantities  of 
United  States  copper.  The  Treaty  of  Versailles  has  not 
appreciably  altered  Germany's  ability  to  use  copper,  pro- 
vided economic  conditions  allow  the  industrial  life  of  the 
nation  to  return  to  normal,  but  the  grave  financial  condi- 
tion of  Germany  and  the  unsettled  political  future  of  the 
country  will  not  facilitate  the  financing  of  any  project  to 
acquire  large  amounts  of  American  copper.  This  is  prob- 
ably one  of  the  main  reasons  why  Germany  has  not  promi- 
nently figured  in  the  plans  of  American  copper  producers 
to  market  their  copper  abroad.  They  have  turned  more 
to  France,  whose  improving  financial  status  encourages 
that  attention. 

Copper  export  business  has  been  daily  expected  to 
materialize,  but  no  marked  improvement  in  the  situation 
has  arisen.  The  recent  report  that  France  will  take  75,000 
tons  over  a  period  of  two  years  has  failed  to  change  the 
course  of  the  aimlessly  drifting  copper  prices.  Impressive 
though  this  business  may  seem  to  an  inactive  copper  mar- 
ket, it  is  relatively  small  when  compared  to  the  400,000 
tons  of  copper  exported  annually  from  this  country.  One 
fact  seems  poignant — no  substantial  betterment  in  the 
foreign  copper  market  can  occur  until  Germany  once  more 
is  a  factor  in  the  foreign  consumption  or  unless  some  other 
country  takes  her  place. 

General  European  conditions  are  encouraging.  The 
improvement  in  the  exchanges  is  helping  to  restore  the 
financial  position  of  the  nations,  but  labor  troubles  are 
still  a  great  disturbing  influence,  particularly  in  Germany 
and  England.  Copper  concentrates  normally  imported  into 
England  are  being  partly  diverted  to  the  United  States  be- 
cause of  labor  unrest  at  some  of  the  British  smelters. 
France  is  showing  splendid  recuperative  powers  and  Bel- 
gium is  also  rapidly  recovering.  English  demands  have 
not  figured  markedly  in  current  European  imports  of 
copper,  as  requirements  are  believed  to  be  temporarily  filled. 

The  poor  foreign  copper  inquiry  accentuates  the  need 
of  an  enlarged  domestic  support,  similar  to  that  which 
greatly  assisted  matters  last  winter.  The  public-utility 
companies  in  the  United  States  are  counted  upon,  in  their 
program  of  expansion,  to  absorb  large  quantities  of  copper, 
but  the  financing  of  new  projects  is  not  facilitated  by 
present  money-market  conditions  in  this  country.  Besides. 
the  unfortunate  strikes  in  the  brass  mills  and  electrical 
manufacturing  industries  have  not  helped  domestic  con- 
sumption. 

The  Drop  in  Silver  a  Blow  to  Copper  Producers 

To  aid  in  lowering  the  high  cost  of  copper  production, 
operators  have  relied  upon  the  high  price  of  silver  produced 
as  a  byproduct.  The  recent  sharp  drop  in  silver  will  in- 
crease the  cost  of  copper  production,  particularly  for  such 
companies  as  Anaconda,  Phelps  Dodge,  American  Smelting 
&  Refining  Co.,  Calumet  &  Arizona,  Utah,  and  others,  which 
produce  large  quantities  of  byproduct  silver.  The  Lake 
copper  companies,  Calumet  &  Hecla  and  others,  which  do 
not  produce  much  silver,  will  not  be  greatly  affected — their 
high  costs  have  never  been  offset  appreciably  by  silver 
recovery;   but   districts   in   Montana   with   high   labor  costs 
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will  greatly  miss  the  higher  precious-metals  credit  that  has 
helped  to  alleviate  the  high  cost  of  production. 

The  break  in  silver  is  another  straw  on  an  exceptionally 
strong  camel  that  is  sustaining  a  staggering  load.  The 
coal  shortage  and  threatened  famine  are  other  impending 
burdens  which  will  not  help  to  ease  the  situation.  The 
coming  Presidential  election  and  uncertain  political  de- 
velopments may  also  have  an  effect  on  the  copper  market. 
We  have  net  mentioned  railroad  congestion,  but  it  is  a 
further  embarrassment  to  an  active  copper  industry.  Under 
pi'essure  of  all  these  circumstances,  it  is  hard  to  believe 
that  the  situation  can  become  much  worse  and  that  fur- 
ther developments  will  mature  to  harass  the  market.  Any 
development  in  the  near  future  should  logically  furnish  a 
substantial  betterment  in  the  situation.  Copper  apparently 
has  reached  the  bottom. 


ss. 


New  Affidavit  Needed  for  Sale  of  Mixed 
Silver  to  Government 

Instructions  were  given  the  U.  S.  Assay  Office  at  New 
York  and  the  U.  S.  Mints  at  Philadelphia,  San  Francisco, 
and  Denver  on  June  1.5  that  the  following  form  of  prelimi- 
nary affidavit  is  to  be  used  to  cover  all  purchases  of  mixed 
silver  under  the  Pittman  Act  and  is  to  be  forwarded  to  the 
Superintendent  of  the  Mint  or  Assay  Office  by  vendors  in 
each  case  immediately  upon  the  acceptance  of  a  tender  of 
silver.  Offers  of  silver  in  excess  of  10,000  oz.  will  be  re- 
ceived by  the  Director  of  the  Mint  at  Washington. 

Affidavit  by  Vendor  in  Connection  With  Purchase  of  Silver 
Under   Pittman   Act 

State  of 

County    of 

In  order  to  make  a  sale  of  silver  to  the  Director  of  the  Mint 
in  accordance  with  the  provisions  of  the  Pittman  Act  approved 
April    23,    191S,    the    undersigned    hereby    represents    and    certifies 

under   oath    that   he    is    the    of   

(Title  of  Ofiice)      (Name  of  Vendor) 

owner  of  certain  silver  to  the  amount  of  fine  ounces 

more  or  less,  forwarded  to  the  United  States  Mint  at  

on  the day  of  1920,  and  delivered  for  sale 

to  the  Director  of  the  Mint  under  the  provisions  of  said  act  for 
account  of  said  vendor  ;  that  said  silver  is  the  product  of  mines 
situated  in  the  United  States  and  of  reduction  works  so  located, 
being  either  (1)  wholly  without  admixture  of  the  production  of 
foreign  mines  or  reduction  works,  or  (2)  part  of  a  mixture  of 
foreign  silver  and  domestic  silver  delivered  to  domestic  reduction 
works  since  Jan.  17,  1920,  and  within  the  proportionate  part  of 
such  mixed  product  which  represents  the  product  of  mines  located 
within  the  United  States  and  of  reduction  works  so  located,  de- 
livered by  much  mines  to  such  reduction  works  since  Jan.  17, 
1920,  after  taking  into  account  sales  heretofore  made  to  the 
Director  of  the  Mint  under  said  act ;  and  that  the  vendor  will 
forthwith  file  with  the  Superintendent  of  said  Mint  such  state- 
ments and  exhibits  from  its  books  of  account  and  also  such  sup- 
porting affidavits  and  sworn  statements  or  exhibits  by  itself  and  by 
the  miner,  smelter,  and  refiner,  as  may  be  demanded  by  the 
Director  of  the  Mint  under  said  act. 

(Signature  of  Vendor  or  duly  authorized  officer.) 
Subscribed  to  and  sworn  to  before  me  this day  ,  192 — . 


Notary  Public 
The  forms  of  affidavits  authorized  on  May  15  are  declared 
to  be  still  appropriate  in  the  case  of  silver  wholly  produced 
in  the  United  States.  Suggested  forms  for  use  as  support- 
ing affidavits  in  the  case  of  mixed  silver  are  being  prepared, 
but,  as  may  be  noted  from  the  form  of  the  affidavit  shown, 
deliveries  of  mixed  silver  may  be  made  after  filing  the 
preliminary  affidavit  subject  to  later  filing  of  the  necessary 
supporting  affidavits  and  other  proof. 

This  new  affidavit  is  the  outcome  of  the  conferences  be- 
tween Government  officials  and  smelting  companies'  repre- 
sentatives. It  is  a  recognition  by  the  Government,  and  at 
the  same  time  a  welcome  concession  to  the  mining  and 
smelting  companies,  that  have  encountered  serious  difficul- 
ties in  trying  to  separate  their  silver  product  with  respect 
to  origin — as  required  by  the  Government  to  insure  beyond 
all  question  of  doubt  the  domestic  mining  and  refining  of 
the  silver.  The  modified  affidavit  should  go  far  to  facilitate 
the  marketing  of  the  silver  produced  in  the  United  States 
at  $1  per  ounce. 


Company  Reports 


Central  Mining  &  Investment 
Corporation,  Ltd. 

Gold;  South  Africa 

The  annual  report  of  the  directors  of  the  Central  Mining 
&  Investment  Corporation,  Ltd.,  for  the  year  1919,  shows 
the  extent  to  which  this  company  is  interested  in  mining. 
It  carries  on  a  general  financial  and  investment  business  in 
connection  with  the  development  of  twenty  South  African 
gold  mines,  but  has  other  interests  as  well,  comprising 
diamond  mining  in  South  Africa,  lead  production  in  Rhodesia, 
tin  mining  in  Nigeria,  oil  developments  in  Trinidad,  and  rail- 
way lines  in  Chile.  It  is  also  interested  in  the  British  Metal 
Corporation,  in  the  Chemical  &  Metallurgical  Corporation, 
which  conti-ols  the  Elmore  process  for  treating  zinc-lead- 
silver  ores,  and  the  Cumberland  Coal,  Power  &  Chemicals, 
Co.,  Ltd.,  a  project  to  manufacture  synthetic  ammonia,  in 
British  colonies. 

The  accounts  show  a  profil  of  £809,846  4s.  lOd.  for  the 
year  1919,  from  which  dividends  amounting  to  £382,500 
were  paid  on  the  425,000  shares  of  £8  par  value  each.  The 
"Appropriation  Account"  showed  a  balance  on  Dec.  31, 
1919,  of  £186,872,  12s.  4d. 

The  group  of  South  African  gold  mines  in  which  this 
company  is  interested  has  a  milling  capacity  of  14,358,000 
tons  per  annum,  but  only  74  per  cent  of  the  available  capac- 
ity was  utilized  during  the  year.  Average  results  from 
mining  operations  for  the  group  were  as  follows: 

Average  yield   (calculated  at  standard  price  .of  gold).  .  .  .29.7s. 

Average   additional   revenue   from  sale  of  gold    3 

Average  working  cost,   all  expenses  except  taxes    24.3 

Average  taxes    1.4 

Average   net  resultant  profit  from  tonnage   milled 

(exclusive   of  premium)     4.0 

Average  net  resultant  profit  from  tonnage  milled 

(inclusive   of   premium)     7.0 

Average  net  profit  from  other  sources    4.0 

Average  amount  of  dividends  paid   5.9 

Average  amount  reinvested   on   capital   amount,   as  near 

as  can  be  ascertained.  . .  .  1.2 

Average  amounts  carried  forward  by  various  companies  6.3 

These  results  are  an  interesting  commentary  on  the  effect 

of  the  "gold  premium"  in  South  African  operations. 


Round  Mountain  Mining  Co. 

Gold;  Nevada 

The  annual  report  of  the  Round  Mountain  Mining  Co.  for 
the  year  1919  coveres  the  placer  and  lode  operations  of  the 
company.  In  the  placer  operations  for  the  year,  $46,258.32 
was  recovered  in  bullion,  and  lode  operations  by  lessees- 
yielded  bullion  to  the  value  of  $112,623.14,  of  which  $25,- 
350.94  reverted  to  the  company  as  royalties.  Total  reve- 
nues were  $113,533.01.  Total  development,  stoping,  milling, 
and  marketing  charges  were  $19,433.89.  General  costs 
were  $30,560.66;  placer  operating  costs  were  $54,045.02; 
and  total  operating  costs,  $104,039.57,  which  gave  a  net 
operating  realization  of  $9,493.44.  Depreciation  charges 
amounted  to  $70,069.43.     Depletion  charge  was  $43,480. 

No  dividends  were  disbursed  in  1919. 


Rand  Mines,  Ltd. 

Gold;  South  Africa 

The  directors'  report  of  the  Rand  Mines,  Ltd.,  shows  that 
for  the  year  ending  Dec.  31,  1919,  the  company's  income 
from  dividends  amounted  to  £531,791,  as  against  £458,589 
for  the  previous  year.  The  total  profit  was  £846,568,  as 
against  £528,961  for  1918,  and  of  this  £303,925  is  due  to 
share  realizations. 

The  two  interim  dividends  declared  during  the  year 
amounted  to  5s.  per  5s.  share,  or  100  per  cent  of  the  issued 
capital  of  £53r,498  15s.,  as  against  4s.  3d.,  or  85  per  cent., 
in  1918.  The  amount  carried  forward  is  £865,821,  an  in- 
crease of  £504,747  on  the  balance  brought  forward  from 
the  previous  year. 

The  Rand  Mines,  Ltd.,  has  extensive  interests  in  about 
thirty-four  gold  mines  of  South  Africa. 
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Mining  Stocks 

Week  Ended  June  19,  1920 
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Industrial  news 


Easton   Car  &   Construction   Co.  has 

moved  its  general  offices  from  30  to 
50  Church  St.,  New  York  City. 

Ingersoll-Rand  Co.  and  A.  S.  Cam- 
eron Steam  Pump  Works  now  have 
their  Chicago  offices  at  709  Fisher 
Building,   Chicago,   111. 

W.  N.  Dickinson,  consulting  engi- 
neer with  the  Otis  Elevator  Co.,  was 
recently  elected  president  of  the  New 
York  Electrical  Society,  130  East  15th 
St.,  New  York  City. 

Girard  B.  Rosenblatt,  electrical  en- 
gineer specializing  in  mining  and  met- 
allurgical applications,  has  moved  his 
office  to  521  First  National  Bank  Build- 
ing, San  Francisco,  Cal. 

The  Brown  Instrument  Co.,  Phila- 
delphia, Pa.,  makers  of  thermometers 
and  pyrometers,  have  built  two  new 
buildings,  one  for  making  recording 
thermometers  and  the  second  to  house 
a  research  department. 

Howe  Sound  Co.,  Britannia  Beach, 
B.  C,  with  its  Chihuahua  Mining  Co. 
and  El  Potosi  Mining  Co.  subsidiaries, 
announces  the  removal  of  the  New 
York  office  from  734  Fifth  Ave.  to 
Room  203,  No.  665  Fifth  Ave.,  that  city. 

Edison  Storage  Battery  Co.,  23  West 
43d  St.,  New  York  City,  announces 
the  appointment  as  assistant  sales  man- 
ager, in  charge  of  its  railroad  depart- 
ment, of  Don  C.  Wilson,  of  Broken  Bow, 
Neb.,  formerly  electrical  engineer  at 
Omaha,  Neb.,  with  Union  Pacific  R.R. 

F.  A.  Calhoune  has  resigned  as  New 
York  sales  engineer  for  Tate-Jones  Co., 
Incorporated,  to  become  Eastern  repre- 
sentative for  Standard  Fuel  Engineer- 
ing Co.,  Detroit,  Mich.,  handling  heat- 
treating  fumaces.  His  office  is  in  Lin- 
coln Trust  Building,  76  Montgomery  St., 
Jersey  City,  N.  J. 

Yale    &    Towne    Manufacturing    Co., 

Stamford,  Conn.,  announce  that  they 
have  purchased  the  industrial  electric 
truck  di\'ision  of  C.  W.  Hunt  Co.,  Staten 
Island,  N.  Y.,  and  will  combine  that 
business  with  their  hoist  department, 
thereby  adding  electric  trucks  to  their 
line  of  electric  hoists. 

The  Merrill  Co.  of  121  Second  St., 
San  Francisco,  Cal.,  announces  that  it 
is  now  supplying  "Merco  Nordstrom 
Plug  Valve"  in  standard  sizes  from  the 
factory  of  Swenson  Evaporator  Co., 
Angola,  Ind.  Inquiries  and  orders  should 
be  addressed  to  the  Merrill  Co.,  Monad- 
nock  Building,  Chicago,  111.  Eastern 
customers  will  find  the  Chicago  branch 
saves  them  freight  and  time. 

Engineering  Advertisers'  Association 

held  a  meeting  at  Chicago  on  June  8, 
which  was  addressed  by  Louis  Flader, 
of  American  Photo-Engraving  Associa- 
tion. Mr.  Flader  spoke  on  photo-en- 
graving and  showed  what  a   series   of 


improvements  was  entailed  when  that 
process  was  improved  by  the  invention 
of  the  Ives  half-tone  screen.  The  next 
regular  meeting  of  the  association  will 
be  on  Sept.  14. 

Camphuis  &  Rives,  customs  brokers, 
announce  that  since  April  1,  1920,  they 
are  operating  under  the  name  of  Cam- 
phuis &  Co.,  Inc.,  in  the  United  States, 
and  as  Camphuis  &  Cia.,  S.  A.,  in  Mex- 
ico. All  obligations  remain  the  same, 
and  there  was  no  change  in  organiza- 
tion and  management.  President  G.  A. 
Camphuis,  having  retired  from  Cam- 
phuis, Rives  &  Gordon,  Inc.,  the  name 
of  that  company  has  been  changed  to 
Rives  &  Gordon,  Inc. 

Pennsylvania  Pump  &  Compressor 
Co.,  Easton,  Pa.,  announces  the  opening 
of  sales  offices  in  the  following  cities: 
New  York,  50  Church  St.,  H.  C.  Browne, 
manager;  Philadelphia,  Pa.,  2222  Chest- 
nut St.,  W.  J.  Devlin,  manager;  Pitts- 
burgh, Pa.,  631  Fulton  Building,  C.  W. 


New   Device   Accomplishes  Deep 
Stripping  From  Unstable  Base 

A  portable  stripping  conveyor,  re- 
cently installed  by  the  "Floridin"  com- 
pany at  its  plant  at  Quincy,  Fla.,  has 
effectively  disposed  of  a  troublesome 
stripping  problem. 

The  deposit  of  fuller's  earth  on  the 
company's  property  at  Quincy  is  over- 
lain by  a  deep  overburden,  and  the 
moisture  of  the  soft  clay  underneath 
prohibits  the  use  of  a  heavy  steam 
shovel  for  stripping. 

The  company,  therefore,  has  em- 
ployed a  light  revolving  shovel,  which, 
though  limited  in  height  of  dumping, 
is  supplemented  by  the  stripping  con- 
veyor. The  two  machines  working  to- 
gether solve  the  problem  of  deep  strip- 
ping and  vmstable  flooring.  The  con- 
veyor removes  the  overburden  far 
enough  away  to  pei-mit  the  underlying 
bed  of  clay  to  be  removed  by  another 
shovel.  As  work  proceeds  the  over- 
burden   from    each    succeeding    cut    is 


H.\JIILTOX  PORTABLE  STRIPPIXG  CONVEYOR  .^T  WORK 


Gellinger,  manager;  Richmond,  Va., 
Mutual  Building,  W.  F.  Delaney.  man- 
ager; Birmingham,  Ala.,  2027  Jefferson 
Bank  Building,  H.  I.  Kahn,  manager; 
Salt  Lake  City,  Utah,  Newhouse  Build- 
ing, C.  H.  Jones,  manager;  Milwaukee, 
Wis.,  604  First  National  Bank  Building, 
Coates  &   Zarling,  representatives. 

The  Booth  Electric  Furnace  Co.,  53 
West  Jackson  Boulevard,  Chicago,  111., 
announces  the  consolidation  of  its  ex- 
ecutive and  sales  offices  at  the  same 
address  as  the  engineering  and  produc- 
tion office,  which  has  been  located  at 
326  West  Madison  St.  The  district 
sales  offices  of  the  company  now  are: 
Edward  B.  Stott  &  Co.,  175  Fifth  Ave., 
New  York  City;  Northern  Engineering 
Co.,  308  Chestnut  St.,  Philadelphia; 
Charles  L.  Foster,  879  The  Arcade, 
Cleveland,  Ohio;  M.  A.  Beltaire,  Jr., 
805  Hammond  Building,  Detroit,  Mich.; 
Gassman  &  Cunningham,  Brovm-Marx 
Building,  Birmingham,  Ala.;  Buckeye 
Products  Co.,  919  West  5th  St.,  Cin- 
cinnati, Ohio.  Among  the  foreign  of- 
fices recently  opened  is  one  for  Aus- 
tralasia, in  charge  of  Mr.  Bartholomew 
Bannon,  321  Pitt  St.,  Sydney,  N.  S.  W., 
Australia. 


wasted   into  the  space  from  which  the 
clay   has   been   removed. 

The  stripping  conveyor  operates 
under  its  own  power,  and  moves  along 
as  the  shovel  proceeds  into  the  over- 
burden. It  is  placed  in  such  relation 
to  the  shovel,  also,  that  the  shovel's 
swing  is  reduced  one-fourth.  This,  to- 
gether with  the  fi.xed  height  of  the 
conveyor  hopper  and  its  fixed  posi- 
tion with  relation  to  the  shovel,  makes 
it  easy — almost  a  habit — for  the  oper- 
ator to  attain  a  capacity  much  in  ex- 
cess of  normal.  The  conveyor  hopper 
is  large  enough,  too,  to  eliminate  the 
necessity  for  constant  moving  up.  The 
accompanying  photograph  shows  the 
conveyor  part  at  work. 

In  the  "Floridin"  operation,  the 
shovel  operator  has  learned  the  cycle 
of  digging-dumping  to  such  a  nicety 
that  there  are  scarcely  any  delays,  and 
at  times  capacity  has  been  increased 
as  much  as  50  per  cent,  as  compared 
vdth  the  older  method  of  shovel  and 
train  of  dump  cars. 

The  stripping  conveyor  is  designed 
and  built  by  the  Hamilton  Manufactur- 
ing Co.,  310  Schultz  Building,  Colum- 
bus, Ohio. 
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Largest   Concrete   Building   Ever 

Erected  on  Manhattan  Island 

Now  Going  Up 

Warehouse  and  Loft  at  395  Hudson  St. 

To    Be    Occupied    by    the    Western 

Electric    Co.    and    the    New 

York  Telephone  Co. 

The  largest  concrete  building  ever 
erected  on  Manhattan  Island  is  now 
being  built  at  395  Hudson  St.  The 
building,  partly  an  eleven-story  office 
building  and  warehouse  and  partly  a 
five-story-and-basement  warehouse,  will 
occupy  the  entire  block  surrounded  by 
Hudson,  West  Houston,  Greenwich,  and 
Clarkson  Sts.  The  construction  will 
cover  an  area  of  338  x  200  ft.  and  will 
be  built  throughout  of  reinforced  con- 
crete, with  the  exception  of  a  veneer  of 
brick  on  the  exterior  walls. 

Contracts  have  recently  been  signed 
between  the  395  Hudson  Street  Cor- 
poration and  the  Turner  Construction 
Co.  McKenzie,  Voorhees  &  Gmelin,  of 
1,123  Broadway,  are  the  architects. 
Meyer,  Strong  &  Jones  are  consulting 
engineers  of  the  electrical  and  mechan- 
ical equipment.  Work  was  begun  on 
the  first  of  May.  It  is  expected  that 
the  owner  will  occupy  the  building  by 
May,  1921.  The  cost  of  the  whole  oper- 
ation will  be  nearly  $3,000,000. 

Fifteen-year  leases  have  been  made 
by  the  Western  Electric  Co.,  Inc.,  and 
the  New  York  Telephone  Co.  The  tele- 
phone company  w  11  have  a  garage  and 
warehouse,  and  the  Western  Electric 
Co.  will  use  the  building  for  its  local 
New  York  territory  sales  and  distribut- 
ing forces.  Executive  offices  will  be  sit- 
uated on  the  upper  floors,  and  dining 
rooms,  hand-ball  courts,  shower  baths 
and  the  like  will  be  provided  for  West- 
ern Electric  employees. 


The  Industrial  Car  Manufacturers' 
Institute  at  its  second  annual  meeting 
in  Pittsburgh  elected  the  following 
board  of  directors:  Lion  Gardiner,  vice- 
president  of  the  Lakewood  Engineering 
Co.,  chairman;  N.  A.  Doyle,  vice-pres- 
ident American  Car  &  Foundry  Co.; 
Vv.  E.  Farrell,  president  Easton  Car  & 
Construction  Co.;  J.  M.  Hansen,  pres- 
ident Standard  Steel  Car  Co.;  J.  R. 
Kilbourne,  general  manager,  the  Kil- 
bourne  &  Jacobs  Manufacturing  Co.; 
R.  J.  Magor,  president  Magor  Car 
Corporation;  and  J.  C.  Shirer,  president 
the  Star  Manufacturing  Co.  Col.  James 
Milliken  was  re-elected  president  of  the 
Institute,  and  H.  M.  Wey,  secretary. 
The  institute  is  really  a  get-together 
association  of  a  number  of  manufac- 
turers of  industrial  cars.  The  organ- 
ization has  been  divided  into  the  four 
groups:  1,  coal-mine  cars;  2,  standard- 
gt'ge  dump  cars;  3,  other  standard- 
gage  cars;  4,  all  narrow-gage  cars,  ex- 
cipt  coal-mine  cars. 

After  the  meeting  those  in  attendance 
were  taken  to  dinner  at  the  country 
home  of  Charles  H.  Clark,  president  of 
the  Clark  Car  Co.,  in  the  South  Hills 
of  Pittsburgh.  After  dinner  interest- 
ing talks  were  given  by  representative 
men,  including  C.  E.  Watts,  of  the 
American  Mining  Congress. 


Parker  Portable   Conveyor 
An  Efficient  Device  at  Reasonable  Cost 

For  rapidly  elevating  coal,  broken 
stone,  ore,  and  the  like,  the  portable 
conveyor  shovm  in  the  accompanying 
cut  has  been  devised  by  George  W. 
Parker,  Jr.,  of  Philadelphia,  Pa.  It  is 
mounted  on  a  wheeled  frame,  and  con- 
sists of  an  endless  belt  mounted  on  a 
long  frame  and  adapted  to  deliver  a 
continuous  stream  of  material  from  a 
pile  on  the  ground  level  to  an  elevated 
position,  where  it  is  discharged  into  a 
wagon  or  truck.  The  endless  conveyor 
is  driven  by  an  electric  motor. 

Power  is  transmitted  by  means  of  a 
chain  to  a  sprocket  wheel  on  a  shaft  on 
one  side  of  the  drums  on  which  the  con- 
veyor belt  is  mounted.  Fenders  on 
either  side  of  the  conveyor  belt  keep 
the  material  from  i-unning  off  while  be- 
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ing  elevated.  The  device  is  adjustable 
to  various  angular  positions  by  means 
of  adjustable  side  struts.  The  appa- 
ratus is  manufactured  by  the  Specialty 
Engineering  Co.,  Allegheny  and  Tren- 
ton Avenues,  Philadelphia,  Pa. 


Material  Handling  Machinery  To 
Be  Shown  at  New  York  Elec- 
trical Exposition 

Several  types  of  machines  used  in 
handling  materials  will  be  exhibited  at 
the  Electrical  Exposition  to  be  held  at 
the  Grand  Central  Palace  in  October. 
These  exhibits  will  be  presented  and 
demonstrated  under  the  auspices  of  the 
Material  Handling  Machinery  Manufac- 
turers' Association.  In  order  that  there 
shall  be  sufficient  room  properly  to 
demonstrate  small  trucks,  portable 
cranes,  trailers,  and  other  devices,  the 
entire  third  floor  will  be  given  over  to 
this   exhibit. 

Cutler-Hammer    Manufacturing    Co., 

Milwaukee,  Wis.,  announces  the  re- 
moval of  its  Utah-Wyoming-Idaho  sales 
representative  to  larger  quarters  at  59 
West  Broadway,  Salt  Lake  City.  L. 
Brandenburger  was  appointed  to  that 
position  late  in  April. 


Performances  of  Centrifugal 
Pumps 

In  an  illustrated  pamphlet  entitled 
"High  Efficiency  Centrifugal  Pumps," 
the  De  Laval  Steam  Turbine  Co.,  of 
Trenton,  N.  J.,  has  described  official 
tests  made  by  the  city  of  Minneapolis 
on  a  20-in.  De  Laval  centrifugal  pump 
driven  by  an  induction  motor,  and  sim- 
ilar tests  made  by  the  city  of  St.  Paul 
on  two  12-in.  De  Laval  centrifugal 
pumps  driven  by  synchronous  motors. 
The  Minneapolis  pump,  which  dis- 
charges 30,000,000  gal.  per  day  against 
a  head  of  251.56  ft.,  showed  a  combined 
efficiency  of  motor  and  pump  of  approx- 
imately S2i  per  cent  and  a  pump  effi- 
ciency of  86  per  cent.  The  smaller  St. 
Paul  units,  pumping  against  heads  up 
to  185  ft.,  showed  over-all  efficiencies, 
including  pump  and  motor,  of  78  and 
78.4  per  cent,  respectively,  and  pump 
efficiencies  of  81.8  and  82.2  per  cent. 
These  performances,  together  with 
favorable  contracts  for  electric  power, 
have  resulted  in  remarkably  low  costs 
for   pumping   water    in    each    instance. 


Concrete  Structures. — "Concrete  in 
Architecture  and  Engineering,"  Vol.  3, 
No.  1,  Feb.-Mar.,  1920.  6  x  9,  24  p.  illust. 
Portland  Cement  Associations.  This 
issue  particularly  emphasizes  the  use- 
fulness of  concrete  in  building  indus- 
trial houses,  and  the  very  noteworthy 
record  of  two  55,000-bbl.  concrete 
tanks  built  for  the  France  and  Canada 
Oil  Transport  Co.  at  Aransas  Pass, 
Tex. 

Flotation  —  The  Colburn  Flotation 
and  Engineering  Co.,  416  East  Tenth 
.\ve.,  Denver,  Col.,  in  a  recent  bulle- 
tin announce  the  Colburn  Vacuum  Flo- 
tation Process,  which  claims  the  recov- 
ery of  a  larger  proportion  of  the  min- 
eral in  ores  than  any  other  concentra- 
tion method,  and  is  particularly 
adapted  to  the  treatment  of  slimes.  It 
is  stated  that  the  vacuum  principle  em- 
ployed in  the  Colburn  flotation  machine, 
together  with  the  violent  agitation  of 
the  pulp,  and  the  perfect  emulsifica- 
tion  of  the  oil,  makes  it  possible  to 
treat  ores  that  do  not  respond  to  other 
processes. 

Superheaters — In  Bulletin  No.  T-G 
the  Locomotive  Superheater  Co..  New 
York  and  Chicago,  shows  results  of  tests 
made  at  the  railway  shops  of  the 
"Nickel  Plate"  R  R.,  Conneaut,  Ohio, 
previous  to  and  following  the  instal- 
I.ilion  of  Elesco  superheaters.  ,\ccord- 
iiit;  to  tests  made  under  actual  oper- 
ating conditions  about  two  weeks 
ajKU't,  with  the  flues  in  approximately 
the  same  condition,  the  plant  under  the 
latter  installation  showed  a  saving  of 
2().7  per  cent  in  coal  consumption  and 
20  per  cent  in  steam  consumption,  or 
an  increased  efficiency  of  boiler,  fur- 
nace, and  grate  of  21.2  per  cent. 
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